MYHULUITIAJIBHOE ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE YUPEXJIEHUE CPEAHSA
OBIIIEOBPA3OBATEJIbBHA IIKOJIA Ne54 TOPOJJA TOMCKA

AJJAIITUPOBAHHAS PABOYAS ITPOT'PAMMA
yuebHoro npeamera «MaTeMaTHKa
JUTSI OO YUaIOIIUXCS C TSKEIBIMU HAPYIISHUSIMH PEUH
(BapuanT 5.2)
5-9 knaccos

OCHOBHOT'O 00111eT0 00pa3oBaHuUs

coctaButTenb: Muxaitnosa ["annna AnekcanapoBHa

Tomck



l. MNOACHUTEJIBHAS 3AIINCKA
Pabouass mporpamma mo wHpOpMATHKE ISl OOyJaroImuxcs 5-9 KIacCOB € TSIKEIBIMU

HapyIICHUAMH pedd (BapuaHT 5.2) HA ypOBHE OCHOBHOTO 00mIero obpa3oBaHus pa3paboTaHa Ha

OCHOBE

1. ®epepanbubiii 3akoH «O0 obpazoBanuu B Poccuiickoit ®enepanun» ot 29.12.2012 roga Ne 273-
@3 (penakuus ot 02.06.2016, ¢ u3m. u nom., BcTyi. B cuity ¢ 01.07.2016). Pegakuus ot 19.02.2018
(c u3Mm. u gor. Betym. B cuiy ¢ 06.03.2018);

2. Tlpukaz Munnpocsemieanst ot 31.05.2021 Ne 287 «O0 yrBepxkaeHHd (eaepaTbHOTO
rOCyJIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa OCHOBHOI'O O0IEro 00pa3oBaHUA»;

3. Tlpumka3z MunmnpocBemenuss ot 16.11. 2022 1. Ne 992 «O6 yrBepxkueHnn (HeaepanbHOM
00pa30BaTeNIbHON MPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUsM,

4. Tlpukaz MunnpocBemenus ot 24.11.2022 r. N 1025 «O6 yrBepxkaecHuu denepaibHON
aJlalITUPOBAHHOM ~ 00pa3oBaTeNbHOM IMpOrpaMMbl  OCHOBHOIO  o0miero oOpa3oBaHUs — JUis
oOyuaroruxcsi ¢ OB3y;

5. CII 2.4.3648-20 «CaHuTapHO-3MUIEMHOIOTUYECKHE TpeOOBaHU K OpraHU3aLUsAM BOCIHUTAHHUS U
oOyueHus, OTIbIXa U O3JI0POBJICHHS JETEed U MOJIOACKNY», YTBEP)KICHHBIX IOCTAaHOBICHHEM
IJIaBHOTO caHuTapHOro Bpada oT 28.09.2020 Ne 28;

6. CanlluH 1.2.3685-21 «I'urnennueckue HOpMATHUBBI U TPeOOBAaHUSA K OOECIIeUeHHI0 0€30MMacHOCTH
u (umm) Oe3BpeIHOCTH JUIsl  4eloBeKa (DaKTOPOB  Cpelbl  OOWUTaHMSA», YTBEPIKICHHBIX
MMOCTAHOBJICHUEM TJIABHOTO caHUTapHOro Bpada ot 28.01.2021 Ne 2;

7. Tlpuxa3z Munnpocsemenus ot 21.09.2022 Ne 858 «O06 yrBepxkaeHHH (eaepantbHOro MepeydHs
y4eOHUKOB, JOIMYIICHHbIX K MCIOJb30BAHUIO IPU pea3allid HMEIOIIMX TOCYAapCTBEHHYIO
aKKpeIUTaIMI0 00pa3oBaTEeIbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOILEro, CPEeAHEro
oOmiero oOpa3oBaHUs OPraHU3AIUsIMU, OCYIIECTBISIOMMME OO0pa30BaTEIbHYIO JCATEILHOCTh H
YCTAHOBJICHHS MTPEJICTIBHOTO CPOKA UCTIONB30BaHHS CKIIOUEHHBIX YUCOHUKOBY;

8. Ilpuka3 Mwunnpocsemenus ot 02.08.2022 Ne 653 «O06 yrBepkaeHuu (enepaqbHOTO MEPEUHs
ANEKTPOHHBIX 00pa30BaTEJIbHBIX PECYpPCOB, JOIMYILIEHHBIX K MCIIOJIB30BAHUIO IPU peaU3aluu
MMEIOIUX TOCYJIapCTBEHHYIO aKKpEeAMTALMI0 00pa30BaTeIbHBIX MPOTrpaMM HayalbHOTO OOLIETo,
OCHOBHOTO 0011Iero, cpeanero obmiero odpaszoBanus» (3apeructpupoBaHo B Munwocte Poccun
29.08.2022 Ne 69822);

9. AnpanTtupoBaHHas oOpa3oBaTelibHAs IPOrpaMMa OCHOBHOTO 001Iero oopaszoBanus mis aereii ¢ OB3
BapuaHnT 5.2 MAOY COII Ne 54 r. Tomcka;

10. IIporpammsl Boctiutanust MAOY COLI Ne 54 r. Tomcka, ¢ y4eTOM paclpeieIeHHbIX 110 Klaccam
MPOBEPSIEMBIX ~ TPeOOBaHUM K  pe3ynbTaTaM  OCBOCHHS  AJTanTHUPOBAHHOW  OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbI OCHOBHOTO 0011ero oOpa3oBanus odydaromuxcs ¢ THP (Bapuant

5.2).
1. OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPE/IMETA «MaTtemaTHKa

esu n3yvyenust yueOHOro npeamera «MaremaTuka
[IpuopureTHBIMU TIEIIMU 00YUSHHUST MaTEMaTUKE B 5—9 Kitaccax sIBISIOTCS:

—  @opmupoBaHHE LIEHTPAIBbHBIX MaTEeMATUYECKUX TMOHATHH (YHCIIO, BEJIUMYMHA, F€OMETpHUYecKas
¢urypa, nepeMeHHas, BEpPOATHOCTb, (QYHKUHUA), OOECIEUMBAIOIIMX  IPEEMCTBEHHOCTh U
MEePCIEKTUBHOCTh MaTEMAaTHYECKOT0 00pa30BaHMsl 00Y4arOIIUXCS;

— mojBefeHHEe OOydaroluxcs Ha JOCTYHMHOM JJii HUX YPOBHE K OCO3HAaHUIO B3aMMOCBS3U
MaTEMaTUKd M OKPYKAIOLIEro MHpa, IMOHMMAHME MAaTeMAaTHKM KaK 4YacTH OOLIEH KyJIbTypbl
YeJI0BEYECTBa;

—  pa3BUTHE HHTEJUICKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OO0yJarommxcsi, MO3HaBaTEIbHOMN
aKTUBHOCTH, MCCIEOBATEIbCKUX YMEHUW, KPUTUYHOCTH MBIIUICHHS, HUHTEpeca K H3YYCHHIO
MaTEeMAaTHKU;

— ¢opmupoBaHue (QYHKIMOHAIBHON MaTeMaTHYECKONM TPaMOTHOCTH: YMEHHS paclo3HaBaTh
MPOSIBJIEHUS! MAaTeMaTUYECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX KU3HEHHBIX
CUTyallUssIX M TP M3YYCHUH JAPYrUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH WU



3aKOHOMEPHOCTEH, POPMYIUPOBATh X HA SI3bIKE MATEMAaTUKU U CO3aBaTh MaTeMaTHYECKUE MOJIEIH,
MIPUMEHSATh OCBOCHHBIN MaTEeMAaTUYECKHA ammapar AJisl perIeHus MPaKTHKO-OPHEHTUPOBAHHBIX 3a7ad,
MHTEPIPETHUPOBAThH U OLICHUBATh MOJIyYE€HHBIE PE3YJIbTaThI.

OCHOBHBIC JTMHUU COJEpXKaHHUSA Kypca MaTeMaTuku B 5—9 kiaccax: «Yucima W BBIYUCICHUS,
«Anrebpa» «AsreOpanyecKkue BBIPRXKEHUS», «YpaBHEHHMS M  HEPAaBEHCTBa»), «DYHKLUU»,
«eomerpusi» («'eomerprueckue GUTYyphl U UX CBOHCTBay, «M3MepeHne TeOMEeTpHIECKUX BETHIUHY),
«BeposATHOCTb U cTaTUCTHKA». JlaHHBIE JIMHUU Pa3BUBAIOTCS MApaUIEIbHO, KaXKast B COOTBETCTBHUHU C
COOCTBEHHOW JIOTUKOW, OJHAKO HE HE3aBUCHMO OJlHA OT JPYroil, a B TECHOM KOHTAKTE€ H
B3auMoieicTBHU. KpoMe 3Toro, ux 00beIUHSET JOrHYecKasi COCTABISAIONIAst, TPAAUIIMOHHO PUCYIIIAs
MaTeMaTUKe ¥ MMPOHU3BIBAIOIIAS BCE MATEMAaTHUECKUE KYyPCHI M COJIEpIKATEIIbHBIC JINHHH.

CohopmynupoBanHoe B DenepalbHOM TOCYIapCTBEHHOM —00pa3oBaTeIbHOM — CTaHAapTe
OCHOBHOTO 00mIero obpa3oBaHusi TpeOOBaHHE «yMETh OINEPUPOBATH TMOHSATHUAMH: OIpPEICICHHE,
aKCMOMa, Teopema, JI0Ka3aTelbCTBO;, YMEHHME DPACIIO3HABATh HCTUHHBIC M JIOXKHBIE BbICKa3bIBaHUS,
MIPUBOJIUTh TIPUMEPHI W KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPUIAHHS BBICKA3BIBAHHUI
OTHOCHUTCSI KO BCEM KypcaM, a (pOpMHPOBAHHUE JIOTHYECKUX YMEHHMH pacrpenessieTcsi o BCeM rojam
oOyueHusl Ha YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHHUs.



I1l.  Mecto yueoHoro npeamera «MareMaTHKa» B y4eOHOM IJIaHe

B cootBerctBUN ¢ DenepanbHbIM MOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTOM OCHOBHOIO
ob1iero oopa3oBaHus yueOHbIH peameT «MaTemaTruka» BXOJIUT B IIPeIMETHYIO o0nacTh «MaremaTnka
u uHpopMaTHKa» U sBIsAeTCA o0Os3aTeNbHBIM Uil u3ydeHus. B 5-9 kmaccax ydeOHbIl npeamer
«MatemaTHKa» TPAAUIIMOHHO HM3y4aeTCcs B paMKax CIEQYIOIUX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Martematukay, B 7-9 kiaccax — KypcoB «AnreOpay (BKJIIO4asi 3JIEMEHThI CTATUCTUKH U TCOPUU
BeposTHocTel) u «l'eomeTpus». HacTosimelr mporpaMMoil BBOJUTCS CaMOCTOATENbHBIN Y4eOHBIH Kypc
«BeposTHOCT U CTaTUCTUKAY.

OOmiee 4yMCIO YacoB, PEKOMEHIOBAHHBIX Uil M3y4eHHMs MaTeMaTuku (0a30BBIH YpOBEHb) Ha
YpOBHE OCHOBHOTO 00111ero odpazoBanus, — 952 gaca: B 5 kimacce — 170 gacoB (5 4acoB B HeZel0), B 6
knacce — 170 gacoB (5 yacoB B Hezento), B 7 kimacce — 204 gaca (6 yacoB B Hezeno), B 8 kiacce — 204
yaca (6 gyacoB B Hezien0), B 9 kimacce — 204 yaca (6 4acoB B HEJIEINIO).

IV.  Onucanue HeHHOCTHBIX OPHEHTHPOB COAEPKAHUSA YU4eOHOI 0 mpeaMeTa
K oco0biM o00pa3zoBaTe/IbHBIM NOTPEOHOCTAM, XaPAKTEPHBIM JIsi O00y4aKOIIUXCH €
THP orHocaATCH:

- NpopHUIaKTUKA ¥  KOPPEKIUS COIHMOKYJABTYPHOM W IIKOJBHOM Je3afanTalid  MyTeM
MaKCHUMAaJIbHOTO PpAaCIIMPEHUs] 00pa30oBaTENIbHOTO MPOCTPAHCTBA, YBEJIWYEHUS COLMAIBHBIX
KOHTAKTOB;

- 0o0y4yeHHMsT YMEHHUIO BBIOMpAaTh M MPHUMEHATh aJ€KBaTHblE KOMMYHHMKATHBHBIE CTPaTeruu U
TaKTUKH;

- NPUMCHCHUC CIICHUAJIBHBIX METOJ0B, MNPHUEMOB W CPCACTB 06y‘~I€HI/ISI, B TOM 4YHCIIC
CHELHUATU3UPOBAHHBIX KOMIBIOTEPHBIX TEXHOJOTUH, AMJAKTUUECKUX MOCOOUH, BHM3YyalbHBIX
CPEJIICTB, 00ECIIEUNBAOIINX PEANTU3ALNI0 «OOXOHBIX IMyTei» KOPPEKIMOHHOTO BO3AEHCTBUS Ha
pedeBbI€ IPOLECCHI, OBBIIAIOINX KOHTPOJIb 332 YCTHOW U MMCbMEHHOMN PEUBIO.

OcHOBHBIMH 00pa30BaTe/IbHBIMH HANIPABJICHUAMH B CIICLHAJBHOM MOAIEPKKE 0CBOCHUS
nporpammsl A5 odyqarommiicss ¢ THP (Bapuant 5.2) saBasiorcs:

— KOPpEKIIMOHHAs! IOMOILb B OBJIAJICHUH 0a30BbIM COZEpKaHUEM O00YUYEeHHUS;

- KOppEKIMsI HapyIIeHWH YCTHON peyH, KOppeKius U NpoduiIakTUKa HapyIIEeHUH 4YTEeHUS U
MHUCHMa;

— pa3BUTHE CO3HATEJILHOTO MCIOJIB30BAHUS S3BIKOBBIX CPEACTB B PA3TMYHBIX KOMMYHHKATHBHBIX
CUTyaluiaX C LECJIBIO pC€aIn3allii MOJHOLCHHBIX COLMMAJIbHBIX KOHTAKTOB C OKPYKAaIOIINMHU,

- OGGCHC‘-IGHI/IG 06yqafomeMyc;1 ycnexa B pas3IM4HbIX BHUAAX JACATCIBHOCTU C  LCJIbIO
IpeyNpekIeHUs] HETaTUBHOTO OTHOIIEHUS K ydebe, CUTYyalluu IIKOJIbHOIO0 00y4eHHUS B IEJIOM,
IMOBBIICHUA MOTHBALlUU K HIKOJIBHOMY OGy‘-IGHI/IIO.

- WHAVBUAYAIbHBI TEeMIT OOy4eHHs W TPOABMKEHHUS B OOpa30oBaTEIbHOM IPOCTPAHCTBE MAJIS
pa3HbIX Kateropuii, ooyvaronuxcs ¢ THP.

Koppexunonnbie 3aqaun:

- CO3JaTh YCJIOBUSA JUIS Pa3BUTHS Y4YaIllErocsi B CBOEM IEPCOHAIBHOM TEMIIE, MCXOAS U3 €ro
00pa30BaTENIbHBIX CIIOCOOHOCTEN U HHTEPECOB;

—  Ppa3BUThb MBIIUICHHE, NIAaMATh, BHUMAHHE, BOCIPUATHE 4Y€pPEe3 MHAMBUAYAIBHBIM pa3laTOYHBIN
MaTepua,

- Pa3BUTh HAaBBIKM YTEHUS U 00Pa3HO-3MOIIMOHAIBHYIO PEUEBYIO JESTEIbHOCTD;

- HOBBIILIEHHE MOTHUBAIIUH K 00Yy4EHUIO;

- KOppPEKLHs HAPYIIEHU YCTHOM peuu;

- KOPPEKIHs ¥ IPOQHIaKTHKA HAPYIICHUH YTCHHUS U TIHCHMa;

—  pa3BHUBaTh CO3HATEJbHOE MCIOJIb30BAHUE SI3BIKOBBIX CPEACTB B Pa3jIMUHBIX KOMMYHUKATHBHBIX
CUTYyalUsIX C LENbI0 PeaIn3alii MOJTHOLEHHBIX COLMAIBHBIX KOHTAKTOB C OKPYKaIOIUMU;
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- HAy4YUTh OOLIMM MPUHIIUIIAM [TOCTAHOBKH U PEIICHHS MTO3HABATEIBHBIX MPOOJIeM: aHAIN3Y Lieen
1 pe3y/IbTaTOB; BBISIBICHHUIO OOIIETO U Pa3IMYHOr0; (OPMUPOBAHUE MPOU3BOJILHOM PETyIISIINM;
- 0o0y4yaTb yMEHUIO BBIOMPATh U IPUMEHSTH aJIeKBaTHbIE KOMMYHUKATHBHBIC CTPATETMH U TAKTUKU.

JuddepenunpoBanHasi moMoub A1 00y4alOMMXC:

—  WHCTPYKIUS YYHUTENS ISl OCBOSHUS pabOThI C MaTepHaioM;

—  TIEpEeKOHCTPYHMPOBAHHOE COJEpXaHWsA YYeOHOro MaTepuala C OpUEHTaluel Ha 30HY
OnvKalIIero pa3BUTHs YICHUKA;

—  Omopa Ha )KU3HEHHBIN ONBIT PeOEHKA;

—  BKJIIOYEHHE Pa3HOOOPa3HBIX HHAMBUAYAJIBHBIX (OPM MPETIOHECEHUS 3aJaHNH;

—  WCTONBb30BaHWE 0ojiee MIMPOKON HATypalbHOW HATJISAIHOCTH, WIUTIOCTPATUBHOW M CIOBECHOU
KOHKPETH3allul OOIIMX TMOJOXEHUH OOJBIIMM KOJIMYECTBOM HATJSIHBIX IPUMEPOB H
YIIPaKHEHHH, TAJAKTHYECKUX MaTePHAIIOB;

—  WUCIONB30BaHUE TpPH MpeoOpa3oBaHMM  M3BJICUCHHON wuHMopManmuu u3 y4dyeOHUKAa U
JONOJTHUTEIBHBIX HCTOYHUKOB 3HAHUH OTIOPHOM CXEMBI aJrOPUTMA;

— WCIIONb30BaHue MU PEepeHIIMPOBaHHBIX 3aaHuil TI0 00bEeMy, YPOBHIO, BHJAM MpejjiaraeMon
MIOMOIIIN;

—  WHAWBUAYAJIBHBIA TEMIT O0y4eHHS.

V. Ilnanupyemble pe3yJibTaThl OCBOEHHs Y4eOHOro mnpeaMera «Maremaruka» Ha YpOBHe
OCHOBHOI'0 00111er0 00pa30BaHMs

OCBO@HI/Iey‘-Ie6HOFOHpeJIMeTa«MaTeMaTI/IKa»)IOJ'DKHOO660HG‘II/IBaTI)lIOCTI/DKeHI/IeHaypOBHeOCHOBHOFOO
61].161" OO6p3.30BaHI/I}ICJICILYIOH_II/IXHI/I‘-IHOCTHBIX,MeTaHpC,[[MCTHLIXI/IHpC,Z[MCTHBIXO6pa3OBaTCJ'ILHBIXpC3yHB
TaToOB:

JINYHOCTHBIE pe3yJbTaThbl

JIudHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTPaMMbl Y4eOHOTO Mpeamera
«MaremaThKa»XapakTepU3yIOTCS

IIaTpuoTHyeckoe BOCIMTaHUE:
HpOSIBJ'ICHI/IeMI/IHTepCCaKHpOHIHOMyI/IHaCTOﬂHIeMypOCCHﬁCKOfIMaTeMaTHKH,HGHHOCTHI)IMOTHOIHCHI/IGMK
JOCTHKEHUSIMPOCCUMCKUXMATEMATUKOB U POCCUHCKONM MaTeMaTHYECKOM ILIKOJbI, K MCIOJIb30BAHUIO
3TUX AOCTUKEHHH B IPYTUX HayKax U MPUKIATHBIX cepax.

I'paxknanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

T'OTOBHOCTBIO K BBIIIOJTHEHUIO o0s13aHHOCTEH rpaxjaHnuHa n pcanunsanuunu
€rompas,peACTaBICHUEMOMATEMATHIECKIMXOCHOBAX () yHKIIHOHUPOBAHUAPAZTUIHBIXCTPYKTYP,IBICHU
W, IIpoLieIyprpak1aHCKOr0o011ecTBa(BIOOPHI,

ONMpPOCBl W Tp.); TOTOBHOCTBIO K  OOCYXICHHMIO  3THYECKHX  MpOOJEeM,  CBS3aHHBIX
CTIPaKTUYECKUMITPIMEHEHUEMIOCTIKEHUITHAYKH,0C03HAHNEMBAKHOCTUMOPAJIBHO-
ATHYECKUXITPUHITUIIOBBCATEILHOCTH YUEHOTO.

TpynoBoe BociuTanue:
YCTaHOBKOWHAAKTHBHOCYYACTUEBPEUICHUUITPAKTUYECKIX3aJauMaTeMaTHIECKOHHAIIPABIEHHOCTH,0C03
HAaHWEMBAKHOCTUMATEMATHIECKOT000Pa30BaHUSHAIPOTSHKECHUMBCEIKN3HIUIAYCIICITHOWTIPOecCHoH
AJIbHOWIEITETFHOCTHMPA3BUTHEMHE00X 0TUMBIX yMEHHIT;0CO3HAHHBIMBBEIOOPOMHUITOCTPOSCHUEM
MHJIUBHyaTbHONW TPAeKTOPHH OOpPA30BaHUS W JKU3HEHHBIX IUIAHOB C y4ETOM JIMYHBIX MHTEPECOB U
00IIeCTBEHHBIX TOTPEOHOCTEH.

JcTeTHYeCKoe BOCIUTAHUE:
CTIOCOOHOCTHIOKAMOIIMOHATBHOMYHICTETHUECKOMYBOCITPUATHIOMATEMATHIECKUX00BEKTOB,3a,1a4, PeTIl
SHHI, pacCyX1eHUI; yYMEHHIOBU 1€ ThMaTEMAaTHUECKNE3aKOHOMEPHOCTH B UICKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:



OpHEHTAIEeHBEATEIbHOCTUHACOBPEMEHHYIOCHCTEM yHAyYHBIXIPEICTABICHU I 00 OCHOBHBIX
3aKOHOMCPHOCTAX pa3sBUTUA YCIIOBCKA, MPUPOIAbI U O6HI€CTBa, MMOHMMaHNEM MaTeMaTHYSCKOM HAayKHn
Kak cdeppl YenoBeUeCKOW JesTeIbHOCTH, 3TalloB €€ pa3BUTHSA M 3HAYUMOCTH JUIS Pa3BUTHSA
OUBHUJIIN3allMU, OBJIAJACHUEM S3BIKOM MaTEMaTHKHU H MaTeMaTHYeCcKOi KYJII)TypOfI KakKk CpCIACTBOM
MO3HAHUS MHUPA; OBJIaJIEHUEM MTPOCTEUIIIMMHU HaBBIKAMH MCCIIEI0BATEIBCKON 1€ATEIbHOCTH.
dusuyeckoe BoOCHUTaHUE, (POPMHPOBAHHE KYJbTYPbl 3J0POBbSI W 3MOIHOHAJIBHOIO
0J1aronoJryyus:

I"'oToBHOCTEIO MNPpUMCHATH MATCMATHUYCCKUC 3HAHUA B HHTCPECAX CBOCTO 3I0pPOBbA, BCACHUA
3I0pOBOro o0pa3za >KU3HU (310pOBOE NHMTAaHUE, COAJAHCHUPOBAHHBIA PEKUM 3aHATUH U OTAbIXA,
peryisipHasi (puzndecKasi akTUBHOCTB); CPOPMHUPOBAHHOCTHIO HaBbIKA PE(PIECKCUH, TPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TaKOI'o K€ MpaBa JPyroro yeioBeka.

JKOJI0THYECKOe BOCIIUTAHHE:

OpHeHTaI_[HCfI Ha IPUMCHCHHUEC MATCMATUYCCKUX 3HAaHUM IJigd pCUICHUA 3aaa4 B O6HaCTI/I COXPAaHHOCTH
OKpYXKarollel cpeasl, IUIAHUPOBAHHUS IIOCTYIIKOB W OIEHKM WX BO3MOJXKHBIX ITOCIEACTBHU IS
OKpY>Kalollel cpeibl; OCO3HAHUEM TIJI00ANBHOTO XapakTepa SKOJIOTMYECKHX MpoOJieM M MyTed HuX
pemIeHusl.
JInuHOCTHBIEpe3yJIbTAThI,00eCceYHBAIOLIHEeA AN TALHIO00Y YA I0Ier 0CSIKM3MEeHA IO LIUMCSY CJTI0BH
SIMCOIMATbHOWMTIPUPOTHON CPe/IbI:

T'OTOBHOCTBIO K ﬂeﬁCTBHﬂM B YCJIOBHUAX HCOHpeHCHéHHOCTH, TOBBIIICHUOYPOBHS cBOCH
KOMITETCHTHOCTH qepes MPaKTHYECKYIO JESATEIbHOCTD, B TOM
YHCIIEyMEHUCYIUTHCAYAPYTUXITIOIEH, IPUOOPETaThBCOBMECTHONACSI TEILHOCTUHOBBIC3HAHMSI, HABBIKH
MKOMIETEHIIMUU3OIIBITA PYTHX;

HE00X0AUMOCTHIOB()OPMUPOBAHUMHOBBIX3HAHUN, BTOMUYHCIE(POPMYIUPOBATH 1501(S7 MIOHATHS,
TUIOTE3bI 00 o0BeKTax u SBJICHUSAX, B TOM
YHCIIepaHeCHEN3BECTHBIX,0CO3HABATH IS (DUIIUTHICOOCTBEHHBIX3HAHUINHT

KOMITETEHTHOCTEH, [ITTAaHUPOBATECBOEPA3BUTHE;
CIOCOOHOCTHI00CO3HABATHCTPECCOBYIOCUTYAIIMIO,BOCTIPUHIMATHCTPECCOBYIOCUTYAIIMIOKAKBBI30B, TPEO
YVIOHIMHKOHTPMEP,KOPPEKTUPOBATHIIPUHUMAEMbIEPEIICHUA NI HCTBHS, POPMYITNPOBATHUOIICHUBATHPUC
KUUTIOCIIEICTBUS,(POPMUPOBATHOIIBIT.

MeTtanpeameTHbIepe3yIbTaThl

MertarpeaMeTHbIepe3yIbTaThIOCBOSHUSATIPOT pAMMBIY4€0HOTOIIpEeIMETa
«MatemaTHKa» XapaKTEepU3YIOTCS OBJIaICHUEM

VHUBEPCANbHLIMUNOZHABAM E/TbHBIMUOCUCMBUAMU, YHUBEPCANbHLLMUKO
MMYHUKAMUGHBIMUOCUCMBUAMU UYHUBEPCATIbHLIMUPEZYAAMUGHBIMUOCUICTNEUAMU.
YuueepcanvuvienosnasamenwvnvieoeiicmsusnobecneuusarompopmuposanuebazosbiXKOSHUMUEHBIXNPOY
eccos,00y4aruxcs(0c60eHUeMeno008N03HAHUAOKPYICAIOWELOMUPA, NPUMEHEHUENOSULECKUX, UCCIe0
oeamenvCcKuxonepayuil, ymeHul pabomamoscurgopmayuei).

Ba3oBblesiornyeckueaeiicTBUA:

BBLISIBIATH H XapaKTepU30BaATh CYILIECTBEHHBIE MPU3HAKU
MaTeMaTHYEeCKUXO0BEKTOB, TOHATHH,0THOIIEHUHMEKTYTIOHATUSIME;;(DOPM YU POBATHONPEICTCHUSTIOHS
TUH; yCTaHABITUBAThCYIIECTBEHHBIATTPU3HAKKIIACCU(DUKAIINH,0CHOBAHUSATSIO000IICHUICPABHEHUS, KP
WTEPUMIIPOBOIUMOTO aHAJIN3A;
BOCIIPUHUMATH,(pOPMYIUPOBATEUIIPEOOPA30BBIBATHCYKICHUS |y TBEPAUTEILHBICUOTPULIATEIHHBIC,CINH
WYHBIC, YaCTHBICHOOIITNE; YCIIOBHBIE;

BBISBIISIThMATEMAaTUYCCKNE3aKOHOMEPHOCTH, B3aMMOCBSI3UUIIPOTHBOpeUss B (akTax, JaHHBIX,
HaOJII0 IEHUAX " YTBEPKICHUSX; npeaaraTbKpUTePUUJISIBBISABICHUS 3aKOHOMEPHOCTEMN
UIIPOTUBOPEYUN;

J1e1aThBbIBOIBICHCIIONB30BAHUEM3aKOHOBIOTUKH, 1€ TYKTUBHBIXUMTHTYKTUBHBIX

YMO3aKJIIOUCHHI, YMO3aKITIOUSHUH 10 aHAJIOTHH;

pazbupatb JIOKa3aTeabCTBa MaTeMaTHYECKUX YTBEPKJICHUI (psimbIe u

OTHpOTI/IBHOFO),HpOBOIlI/ITI)CaMOCTOﬂTGHLHOHeCHO)KHBICI[OK&?.aTeJII)CTBaMaTGMaTI/I‘-IGCKI/IX q)aKTOB,
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BBICTpAaMBaTh apryMEHTALMIO, MPHUBOJIUTh MNPUMEPHl HKOHTPIPUMEPHI;000CHOBBIBATECOOCTBEHHBIE
pacCyXIICHUS;
BbIOHMpaThCIOCOOpENIeHUIyde0HO3a1aun(CpaBHUBATEHECKOIbKOBAPUAHTOBPEIIICHHSI, BHIOMPAaTEHAN00
JIEENOAXOAAIIMICYIETOMCAMOCTOATENEHO BBIICIEHHBIXKPUTEPUEB).
Ba3oBblenccienoBare/ibCKHeIeCTBUSA:
UCIIOJIb30BaTh BOIIPOCHI Kak HCCIIeIOBATEIIbCKHIMA WHCTPYMEHT
MO3HaHUS; (Y OPMYIHPOBATHBOIPOCHL, PUKCHUPYIOMUETPOTHBOPEUHE, TPOOIEMY,CaMOCTOSI TEEHO
YCTaHABIMBATh UCKOMOE U JIAHHOE, POPMHUPOBATH TUIIOTE3Y,aPTYMEHTHPOBATHCBOIOTIO3UIIHIO, MHCHHCE;
MIPOBOAUTHIIOCAMOCTOSTEIbHOCOCTABIEHHOMYTIIAaHyHECIIOKHBIIKCIIEPUMEHT,HEOOIBIIIOCUCCIIET0BAH
METO0YCTaHOBIEHUIO0COOEHHOCTEHMATEMAaTHYECKOT000BEKTA,3aBUCUMOCTEHO0BEKTOBMEKTYCOOOH;
CaMOCTOSTENLHO(POPMYTUPOBATEO000IIIEHUSUBBIBOIBINIOPE3yIbTaTAM
POBEIEHHOTOHAOTIO ICHHS, HCCIIC IOBAHUS,0OIICHUBATHI0CTOBE PHOCTHIIONYICHHBIX
PE3yIbTaTOB,BBIBOAOBHOOOOIICHHUI;
MIPOTHO3MPOBATHBO3MOKHOCPA3BUTHEIIPOIIECCA,aTAKKEBBIIBUTATHITPETION0KEHUSIOCTOPA3BUTHHBHOB
BIXYCIIOBHSIX.
Padoracundopmanueii:
BBISIBIISITHHEIOCTATOYHOCTHMM30BITOYHOCTEHH(DOPMATIHH, TAHHBIX,HEOOX O TUMBIX LTSI pereHus
3a/1a4u;
BEIOMPATh,aHATTU3UPOBATH,CUCTEMATH3UPOBATEUMHTEPIIPETUPOBATEUH(DOPMAITMIOPAITUIHBIXBUI0BU
dbopMIpeicTaBIeHUS;
BEIOHPaATHPOPMYTIPEACTABICHUINH(OPMAIIMUUUILTIOCTPUPOBAThPEIIIAEMbIC3a/Ia4UCXEMaMU, AT PAMM
aMu,MHOUTpaPUKONNUXKOMOUHAIIUSMU;
OIIEHUBATHHAIEKHOCTHHH(POPMAITUUTIOKPUTEPUSIM, TPEIT0KEHHBIMYIU TETICMIITN
c(hOpMyITUPOBAHHBIMCAMOCTOSITENTLHO.
YHnusepcanvnvie kKommynuxkamuenwie oeticmeus

obecneyusaromcopmupo8aHHOCMbCOYUATLHBIX HABbIKOBOOYUAIOUWUXCHL.
Oobmenue:
BOCIPUHUMATHU(OPMYIUPOBATHCYKICHUSIBCOOTBETCTBUUCYCIIOBUSIMU M EISIMH  OOIIEHUS; SICHO,
TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY3PCHHS B YCTHBIX (TIpU HAJIWYUH BO3MOXXHOCTH) U

MUCHMEHHBIX TEKCTax,
NaBaThIIOSCHEHUATIOXOAYpELIeHU3aJaul,KOMMEHTHPOBAThIIONyYEHHBIHPE3YIbTaT; B xoJe
00CyXIeHUs 3a/1aBaTh BOIIPOCHI 1o CYILECTBY o0cyxaaeMoit

TeMBbI,IIPO0JIEMBI, peliaeMoni3a]auu, BbICKA3bIBATbUIEH, HALICICHHBICHATIOMCKPEIIEHUS;  COTMOCTABIIATh
CBOU CYXJIEHHUS C CYKACHUSAMHU JIPYTHX YYaCTHHKOBIMAIOTa, OOHAPYXHMBATH PA3JIMUYME M CXOICTBO
NO3ULINH; B KOPPEKTHOHN (bopmedopMyInpoBaThpa3HOTIACHS, CBOHU BO3PAKECHMUS;
IIPEICTaBIAThPE3YIbTaThIPEICHHUSI3aJau1,YKCIIEPUMEHTA, UCCIIE0BAHNS, IPOEKTA;CAMOCTOSATEIbHOBbI
OupaTb()OpMaTBBICTYIUIEHUACYIETOM3aaUIIPE3EHTAllMN,0Cc00€HHOCTeHay AU TOPUMUUH I BH Ty aIbHbBIX
BO3MOXKHOCTEM.

CorpyannuecTBo:
MOHUMATBUUCIIOIB30BATHIIPEUMYIIIECTBAKOMAH THOMMHUH AMBH Ty TbHOHPAO O THITPUPEIICHUN Y4 OHBIX
MaTeMaTHYECKNX3a1a4;[IPUHUMAThIIEIbCOBMECTHONEATENBHOCTH, IJIAHUPOBATLOPTaHU3ALIMFOCOBMECT
HOM paboTHL, pacrpenenarhb BH/JIBI pabor, JIOrOBAPUBATHCH,
00CYX1aThIIPOLIECCUPE3YIBTATPA00THI;0000111aThMHEHUAHECKOIBKUXITIOACH;
y4acTBOBaThBIPYNIOBBIX(POpMaxpadboThI(00Cyk1eHUS,00MEHMHEHUSIMU,MO3T OBBICLITYPMBIUP. ); BBII
OJIHATBCBOKYACThPAOOTHINKOOPAUHUPOBATHCBOMIEHCTBUACAPYT UM UICHAMUKOMAH/Ibl;01IeHUBaThKay
€CTBO CBOET0 BKJIaJla B o0t MPOJYKT 1o KpUTEPUSM,
c(OpMyIHNPOBaHHBIMYyYaCTHUKAMUB3aUMOICHCTBHSL.
Yuusepcanvnviepezynamuenvieoelicmausobecneuusarompopmupo8aHuecmolCi06bIxXyCman080KUICUH
EHHBIXHABLIKOBIUYHOCTIU.

Camoopranu3anus:
CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, aJITOpPUTM pelieHus 3a1a4u (nnum
eroqaCT},),BLI6HpaTbcnoco6pemeHH${cyqéT0MHMe}om7Hxcs[pecprOBI/Ic06CTBeHHHx BO3MOKHOCTEH,



apryMEeHTHUPOBaTh U KOPPEKTUPOBATh BAPUAHTHIPEIICHUHCYYETOM HOBOIH MH(POPMALINH.

CaMOKOHTPOJIb:
BJIa/IETHCIIOCO0AMHUCAMOIIPOBEPKH,CAMOKOHTPOJISTIPOIIECCAauPe3yIbTaTapelIeHUIMAaTeMaTHIECKON
3a/a4y;

MPEIBUIETHTPYAHOCTH,KOTOPbIEMOT'yTBOSHUKHYThIIPUPEIICHUN3a/1a4yl, BHOCUTh  KOPPEKTHBBI B
JeSITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIbCTB,HAHCHHBIX ONIMOOK,BBISIBIICHHBIX TPYIHOCTEH;
OLIEHUBATbCOOTBETCTBUEPE3YIbTATAIEATEIHLHOCTUIIOCTABICHHONIIETUUYCIOBUSAM,00bACHATHIIPHUUNHBI
TOCTIKEHUSIITUHE JTOCTHKEHUSIIIETTH, HAaX0 AU ThOITHOKY, 1aBaTOLICHKYTPHOOPETEHHOMYOIIBITY.

Hpe}IMeTHI)Iepe?.yJII)TaTI)I

[IpenmeTHsbie PE3YNbTATHI OCBOEHUS paboueii MIPOrpaMMBbl
NMOMaTCMAaTUKCIIPCACTABIICHBIIIOT onaM06yquHﬁBcJIeay}omnxpamenaxnporpaMMm B paMKax
OT/IEJIBHBIX KYpCOB: B 5-6 KJ1accax - Kypca «Maremartuka»,B7-9xknaccax—

KypcoB«Auredpan,« eomeTpus»,«BeposTHOCTPUCTaTUCTUKAY.
Pa3BuTHe 1OrM4ecKuX NMpencTaBICHUM U HABBIKOB JIOTHYECKOTO MBIIIICHUSOCYILECTBISAETCS Ha
MPOTSDKEHUH BCEX JIeT 00y4eHHsI B OCHOBHOMH IITKOJIE B pAMKaXBCEXHA3BaHHBIXKYPCOB.
[IpenmnosnaraeTcs, 4TOBBITYCKHUKOCHOBHOMIIKOJIBICMOKETCTPOUTHBBICKA3bIBAHUSNOTPULIAHHUSIBBI
CKa3bIBaHUH,pacli03HaBaTbUCTUHHBICMIIOKHBIEBBICKa3bIBAaHUS, IPUBOIUTHIIPUMEPBIMKOHTPIIPUMEPHL, 0
BJIa/ICCTIIOHATHAMU OIIPEIEIIEHUE, aKCUOMA, TEOPEMA,10KA3aTEIbCTBO—MHAYYUTCAUCIIONb30BATBUX
MIPUBBINIOIHEHUNYY€OHBIXUBHEyUEOHBIX 3312 .

PABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA «MATEMATUKA».5—6KJIACCbI

Heanun3zyuyeHusry4eGHOroKypca
[IpropuTeTHBIMU 1IENAMU 00YYEHUS MaTeMaTHKe B 5—6 KJlaccax sIBISIOTCS:

—  IpoaoinKeHUe()OpMUPOBaHUSIOCHOBHBIXMATEMaTHYECKUXITOHSA THI(YUCITO,
BEJIMYMHA,reOMeTpUIecKas(hurypa),00ecreunBaloNIXIPEeeMCTBEHHOCTEUTIEPCIIEKTHBHOCTEMATE
MaTHYECKOT0 00pa30BaHUA00YIAIOIINXCS;

—  pa3BUTHE HHTEIUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH O0O0YyYaroluXcs,I03HABATEIbHON
AaKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHHI, MHTEpeca K N3ydeHHIOMAaTEMaTHKH;

- MOJIBE/ICHUE 00yJarommxcs Ha JOCTYITHOM TS HUX YpPOBHE K
OCO3HAHUIOB3aMMOCBSI3UMAaTEMATUKUN OKPYXKAIOIIETOMUPA;
- (dhopMupoBaHue (GYHKIIMOHATBHON MaTEMaTHYECKOM TPaMOTHOCTH:

YMEHUSAPACIIO3HABATbMATEMATHYECKHEO0BEKTHIBPEAIbHBIXKU3HEHHBIXCUTYAIUAX,  PUMEHSTDH

OCBOCHHBIC YMEHHUSI ISl PEIHICHUS TPAKTUKO-OPUEHTHPOBAHHBIX 3aJla4,WHTEPIPETHPOBATH

MOJTyYEeHHBIE PE3Yy/IbTAThl U OLIEHUBATh UX HA COOTBETCTBUENPAKTUYECKONCUTYAIIHH.

OCHOBHBICIMHUNCOIEPKAHUSIKYpCaMaTEMATUKUBS—OK1accax—
apupMeTHIECKATUTeOMETPUYECKAst, KOTOPBIEPAa3BUBAIOTCANIAPAIICIbHO,KaKAass B COOTBETCTBUU C
COOCTBEHHOW JIOTMKOH, OJHAaKO, HE HE3aBHCHMO OJIHA OTAPYroi, a B TECHOM KOHTAaKTe U
B3aUMOJEHCTBMM.  Takke B Kypce  IMPOMCXOAMWT3HAKOMCTBO  C3JEMEHTaMHU  ajreOpblu
OIUCATEIbHONCTATUCTUKH.

N3yuenne apu@MeTnyeckoro Marepuaiga HauMHAETCsS CO CUCTEMAaTH3alUy UPA3BUTHUS 3HAHHUNA O
HaTypaJbHbIX YHWCJIAX, IIOJIYYEHHBIX B HayaJbHOW IuKose. I[Ipu3TOMCOBEpIIEHCTBOBAHKE
BBIYUCIUTEILHOUTEXHUKU H(OPMUPOBAHHUEHOBBIXTEOPETHUECKUX -3HAHUI COYETAeTCs ¢ pa3BUTHEM
BBIUUCIIUTEIBHON KYJIbTYphl, BYACTHOCTU C OOy4€HHEM MPOCTEHIINM IpuémMaM MPUKUAKU U OLEHKU
pe3ynbTaTOBBBIYMCICHUN. I3yueHneHaTypabHBIX UM CEIIPO10JIKAETCABOKIACCE3HAKOMCTBOMCHAYAb
HBIMUIIOHATHUSMUTEOPUH JEIUMOCTH.

JpyrodKpynHbIHOI0KBCOAEpKAHUNAPU(DMETHUCCKOMTUHUU—3TOApoOH.  Hawano  u3yueHust
OOBIKHOBEHHBIX U JIECATHUUYHBIX JIpoOeil OTHECEHO K Skiaccy. DTO NEpBbIM 3Tall B OCBOEHUH JIPOOEH,
KOTJ]a TMPOUCXOJUT 3HAKOMCTBO COCHOBHBIMH HJESAMH, MOHATHAMHU TeMbl. lIpu 3ToM paccMoTpeHue
OOBIKHOBEHHBIXIPOOEH B MOJHOM OOBEME MPEAIIECTBYeT W3YUYCHHUIO JCCATUYHBIX JpOOeH,

YTOLEJ1€CO00Pa3HOCTOUKU3PEHUSIIOT UK U3II0KEHUSIUMCIIOBOMIIMHNN, KOT lallpaBUIIaIeiCTBUICIeCATH
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YHBIMUIPOOSIMUMO’KHOOOOCHOBAThYKEU3BECTHBIMUA ~ aJITOPUTMAMH  BBINOJIHEHUsT  JeMCTBUH ¢
OOBIKHOBEHHBIMH JPOOSIMH.3HAKOMCTBO C JECATHYHBIMH JIPOOSIMH PACHIMPUT BO3MOKHOCTH JIJIS
NOHUMAaHHUSAOOYYAIOUIMMHUCS ~ TPUKIATHONO  TPUMEHEHUS  HOBOW  3alMCHU  MpU  U3YyYCHHUHU
APYTUXOPEIMETOB W MNpU  MpaKkTUYeCKOM  ucmoib3oBaHuu. K 6 kimaccy  OTHecEH
BTOPOHATANBU3YYEHUUAPOOEH, [ACTPOUCXOIUTCOBEPIICHCTBOBAHUEHABBIKOBCPABHEHUSUIIPEOOpa3oBa
HUAPOOE1,0CBOCHUEHOBBIXBBIUNCIIUTEIbHBIXAITOPUTMOB,0TTAUN BAHUETEXHUKUBBIUM CIIEHUI,BTOMYH
ClIe3HAYCHUUBBIDAKEHUM,  coAepKalmMXx M OOBIKHOBEHHble, M  JECATUYHBIE  JIpooH,
YCTQHOBJICHHECBA3EH MEXy HUMH, PaCCMOTPEHHUE NMPHEMOB peIIeHUs 3a1ad Ha Jpoou. B Hagane6
KJIACCaIPOUCXOAUT3HAKOMCTBOCIIOHSITHEMITPOLIEHTA.

Oco0eHHOCThION3YyYEHUSATION0KUTEIbHBIX HIOTPUIIATEIbHBIXUUCEISABISIETCSl TO, YTO OHM TaKXKe
MOTYT pacCMaTpUBAaThLCS B HECKOJIBKO ATanoB. B 6knacce B Hauase n3ydeHusreMbl«llonoxurenpHble n
OTpHIaTEIbHbIE YK CIIa»BbIJIEISETCAION
teMoii«Llenblieunciay,BpaMKaxKOTOPOU3HAKOMCTBOCOTPULIATEIbHBIMU YN CIIAMUH IEHCTBUSAMUCIIONO KU
TEIbHBIMUUMOTPUIATEBHBIMA YUCJIAMHU TPOMCXOJUT HA OCHOBE COJEPIKATEIBHOIO IM0/AX0/1a.9TO0
MIO3BOJIAET HAa JOCTYIIHOM YPOBHE IIO3HAKOMHUTBH YYAIMXCSl IPAKTHYECKH COBCEMH OCHOBHBIMH

TTOHSITHSIMHU TEMBI, B TOM qrcie " C npaBUIIaAMHU 3HAKOB
MIPUBBINOIHEHUHAPUPMETHIECKUX IeUCTBUI. I3yueHHepallMOHAIbHBIXYUCETHAITOM HE 3aKOHYHTCS, a
Oyner MIPOJIOKEHO B Kypce anreopsl 7 KJacca, 4TO
CTaHETCIICAYIOIUMIIPOXO0I0OMBCEXIIPUHIMITAATBHBIXBOIIPOCOB, TEMCAMBIM ~ Pa3/I€JICHUE TPYIHOCTEH
o0jeryaet BOCTIpUSITHE Martepuana, a pacnpeneneHue
BOBPEMEHHCIIOCOOCTBYETIIPOYHOCTUIIPHOOPETAEMBIXHABBIKOB.

[Tpu o0y4eHUHn PELICHUIO TEKCTOBBIX 3a7a4 B 5-6 KJIaccax

UCTOJIB3YIOTCAapUPMETHUCCKHETIPUEMBIpEIeHUs. T eKCTOBBIE-3a/1aUH,pelIaeMbICTIPHOTPAOOTKE
BBIUMCJIUTENBHBIX HABBIKOB B 5—0 Kjlaccax, pacCMaTpUBAIOTCS 3a/1a4UCIIEYIOIIUX BUJIOB: -3a/1a4U HA
IBUKCHHE, HAa YaCTH, HA MOKYIKHU, HA PabOTy UIIPOU3BOIUTEIHHOCTh, HA MPOILICHTHI, HA OTHOIICHUS H
npornopuuu. Kpome Toro,o0yvaromuecs 3HaKOMSTCS C NpuUéMaMu pelieHusl 3aaad nepebopom
BO3MOXXHBIXBAPHUAHTOB, yd4arcs pabotath ¢ uH(pOpMamuen, TNPEACTaBICHHONH B  Qopme
TaOIULIINIUATPAMM.

BpaboueiinporpammenpenrycMoTpeHOGOPMUPOBAHUETIPOTICIEBTUICCKUX AT €O PAnUECKUXTIPEICT
aBjieHMii. bykBakakCHMBOJIHEKOTOPOT OYHCIIAB3aBUCIMOCTHOTMATEMAaTHYECKOTOKOHTEKCTaBBOJUTCSIIIO
CTEINEHHO. bykBenHnas CHUMBOJIMKA HIUPOKO UCIIOJIb3YETCS npexie BCETO
JUISI3aTMCUOOIINX Y TBEP K ICHUHUTIPETI0KEHHM, POPMYIT,BUaCTHOCTUISIBBIYUCIICHUATEOMETPHUECKHIX
BEJINYMH,BKAUECTBE«3aMECTUTEISINUHUCIIA.

B Kypce «MaremaTuka» 5-6 KJIAaCCOB MpecTaBiIeHa HarJsiHas
reOMETPHSI, HalPaBJICHHASTHAPA3BUTHE00Pa3HOTOMBIIIICHHUS, TPOCTPAHCTBEHHOTOBOOOPaKEHUS, 1300 pa
3UTEIBHBIXYMEHU . DTOBaXKHBINATAIIBU3yYEHUUT€OMETPUU, KOTOPBIHOCYIIECTBIAECTCAHAHAT I THO-
MPaKTUYECKOMYPOBHE,0ITUPACTCIHAHATIISTHO-
o0pa3HoeMbIIIeHne00yJarouxcs. bonbmasponb0TBOUTCAIPAKTHYECKON I TETLHOCTH, OTIBITY,KCIT
epUMEHTY,Mo/ieupoBannto.  OOydaromuecs 3HAKOMSTCS C  TEOMETPHYSCKUMHU  (purypamu
HAIUIOCKOCTHUUBIPOCTPAHCTBE,CUXIIPOCTEHIITMMUKOH(DUTypAITUSIMU, ydaTCIN300paKaTbUXHAHEIMHOBAH
HOMUKIIeTYaTOMO yMare,pacCMaTpUBaIO TUXIIPOCTEHIITECBOCTBA. Biporieccen3yde HUsHAT IS THOMTeoM
€TPUN3HAHUSA,IIOTYYEHHBIEO0 yJarOIIIMMHUCIBHAYATbHOUIITKOJIC, CUCTEMATH3UPYIOTCIUPACITUPSFOTCSL.

MecToyueOHOroKypcaBy4eOHOMILIaHE

CornacHo yaeOHOMY IJIaHy B 5-6 KJIaccax n3ydaercs
MHTErpUpOBaHHBIHNpeAMeT«MaTeMaTHKay,KOTOPBIMBKIIOUaeTapupMeTUIECKUIMaTEepUATTUHAT IS IHY
IOI€OMETPUI0,aTAKKEIPONEIeBTHUECKUECBEICHUSN3AIT €0PbI, 2 IEMEHThUIOT MK MHAYAIA0 I CATEIbHOM
CTaTUCTUKH.

VY4eOHBI TUTAaH HAa W3YYeHHE MaTEMaTUKH B 5—6 Kiaccax OTBOJAUT HE MEHeeS y4eOHBIX 4YacoB B
HEJIETIO B TE€YCHHE KaXKJ0ro To/1a 00ydeHus, Bcero He MeHee34(0 yueOHbIX4acoB.

V1.  Copep:xxkanueyyeGHOroxypca(norogamMmo0yueHus)
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Hamypanvuvieuucnaunynp
Hatypansnoeuncino.Psanaarypansusixuncein. Yucno(.M300paxkeHneHaTypaibHbIX
YHCEeNTOYKAMUHAKOOPIUHATHOHN (4nCI0BOM )psimoil. [lo3urmonnas cucreMa CUHCJICHHUS.
PuMckas Hymepanus kak — npumep
HEIMO3UIIMOHHONCUCTEMBICUHUCIICHHS. JleCATUYHAsCUCTEMACUUCIICHHUS.
CpaBHEHHEHATYPATBHBIXYUCEN,CPABHCHUEHATYPATbHBIX YUCEICHYIEM.
CrnocoOsicpaBHeHus. OKpyriieHneHaTypalbHbIXuucen. CIoKeHUue HaTypalbHBIX YHCEIT; CBOMCTBO HYIS
MIpU CIIOKEHUHU. BhrunTaHuekak aercTBHe, 0OpaTHOE CIIOKEHHIO. YMHOXKEHHE HaTypajJbHBIX YHCEN,;
CBOMCTBaHYIISIHEIUHUIBITPUYMHOKCHHH. [|eIeHneKak1eiicTBre,00paTHOCyMHOKEHHIO.  KOMITOHEHTBI
NEUCTBUH, CBSI3b MEXTY HHUMU. ITpoBepka
pesynbraTaapudmernyeckoroaeiicTrus. [ lepemecTuTe IbHOCHCOUETATEIEHOSCBOMCTBA(3aKOHBI ) CJIOKEH
USNYMHOXKEHHUS,paCIPeIeTUTETbHOECBONCTBO(3aKOH ) yMHOKEHHUS.
Hcnons3oBaHneOyKBIII10003HAUEHUSTHEN3BECTHOTOKOMITOHEHTAN3ATUCHCBOUCTBAPH(PMETHUECKUX ICH
CTBHIA.
JenutenuukpatHsleuucia,pazioxenueHamuoxurenu. [ IpocteiencocraBubieuncia. [ Ipuznakugen
nmoctuHa2,5,10,3,9. JleneHnecocTaTKoM.
CrenenbcHaTypalbHbIMIIOKa3aTeNeM. 3alIUChYUCIIABBUECYMMBIPA3PSAIHBIX CIIAraeMbIX.
UucnoBoeBblpaxkeHne. BerarcieHne3HauyeHUITYH CIIOBBIX BBIPAKEHU I ; TOPSTOKBBINIOJIHEHUsA IecTBUIA. 1
CIOJIb30BAaHUEIIPUBBIYUCICHUSAXIIEPEMECTUTEIHLHOTO u COYETATENLHOTO
CBOMCTB(3aKOHOB)CJIOKEHUANYMHOKEHUS,PACIIPEICTUTEILHOTO CBOMCTBAYMHOKEHHUS.

Jlpoou
[IpencraBnenuneogpodbrkakcrnocodesanucunyacTuBeanuuHbl. OObIKHOBEHHbIEAPOoOU.[ [paBUIbHEIE

uHenpaBWibHbleApoOu. CMemanHasIpoOb;peIcTaBIeHUeCMEIaHHOW IPOOUBBUICHETIPABUIIBHOMIPOO
WUBBIZICTICHUE IIEJIOM YacTH YHCJa W3 HEMpaBWIbHOW apoOu. M3o0pakeHuwe apoOeWTovYKaMu Ha
yucnoBoil  mpsMoil. OcHoBHOe cBoiicTBO  apobu. Cokpamenue napo6Geit.[IpuBeaennenpodou
KHOBOMY3HaMeHaTe 0. CpaBHEHHE IPOOECH.

CrnoxeHnune " BBIUUTAHUE npo0eit. YMHO)eHue u JIeJIeHNe npoodei;
B3aMMHOOOpaTHbIepoOH. Haxox1eHne 4acTUIIeIOTOUIIEIOTOII0ET OYaCTH.
Hecarnunaszanuchapobeil.[IpeacrapnenueaecaTMaHONIpOOHBBH1€00IKHOBEHHOI. M300paskeHuenec
ATUYHBIXIPOOEHTOUKAMUHAYUCIOBOMTIPsAMOil. CpaBHEHHEIECATUUHBIX IPOOEii.

ApupmeTnueckue1edcTBUACAECATHIYHBIMUAPOOSIMU. OKpYTIIEHHEIECATHUHBIX IPOOEH.

Pewenuemexcmoenix 3aoau

PemennerekcToBbIx3amauapupmMernueckumcocooom. Permenuenornyeckux3anay. Permenuesana
4repeOOpOMBCEXBO3MOKHBIXBAPHUAHTOB. VICTIONIb30BaHUETTPUPEILICHUN 3a1a9TA0TUITH CXEM.
Pemennesanay,conaepkanimx3aBUCHMOCTH,CBSI3bIBAIOIIUEBEIIMUNHBI:CKOPOCTh,BPEMSI,pACCTOSHUC, [ICHA
,KOJINYECTBO,CTOMMOCTb. ETMHUIIBIN3MEPEHUS :MaCCh,00bEMA, IIEHBI; PACCTOSHUS, BpeMEHH,CKOPOCTH.CB
SA3bMEXKTyeTUHUIIAMHI HU3MEPCHUS Ka)KI0H
BenMuuHBL PenenneocHoBHbIX3a0auHaApoou. [ [peicTaBnenne 1aHHbIXBBUAE TA0INIL, CTOIOYATHIX TUATD
amM.[lonb30BaTbC rEOMETPUUECKUMHU TMOHATHSAMHU: TOYKA, MpsMas, OTPE30K, Jyd, Yrodi,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT.[IpuBOANTE MpUMEphl 00BEKTOB OKPYKAIOIIETO MUPA, UMEIOIIHNX
dbopMy H3ydeHHBIXTeOMeTpudeckux (uryp. Mcmonp3oBaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIIaMHU:
BEpIIMHA CTOPOHA; C MHOTOYIOJbHUKAMU: YToJl, BEPIIUHA, CTOPOHA, JUATOHAJb; C OKPYKHOCTHIO:
paguyc, IuaMeTp, LIEHTP.
N3o6pakaTbu3ydeHHBIETEOMETPHUECKUEUTYPHIHAHEITMHOBAHHOMUKIIETYATOH OyMare ¢ TMOMOIIbIO
LHUPKYJIS n JIMHENKN (mpu HaJIU4uHr
BO3MO>KHOCTH ). HaXo U ThIJIMHBIOTPE3KOBHETIOCPEICTBEHHBIMU3MEPEHHUEMCTIOMOIIBIOJIMHEUKHU,CTPOUT
BOTPE3KU3aJaHHOUUTUHBI,CTPOUTHOKPYKHOCTh3aJaHHOTOpaAnyca(IPUHATNIHHBO3MOKHOCTH ). icion
b30BaTh CBOMCTBACTOPOH MYTJIOBNPSAMOYTOJIbHUKA, KBaIpaTa JITUXIIOCTPOCHHSI, BEIYMCICHUSATIIONIAINA
urnepumeTpa.

BrruucnstenepumMeTpUILIONiaAbKBaapaTa, mpsiMoyroibHUKA, PUTYDP,COCTABICHHBIXU3PSIMOYTOJTh
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HUKOB,BTOMYHCIIE(HUTYP,n300pakEHHbIXHaKIeTUaTOHOyMare.ITosb30BaThCs OCHOBHBIMH
METPUYECKUMU eAMHULIAMU U3MEPEHUS JUTMHBI, ITOILAH; BbIPaXaTbOAHUEIUHULIBI
BeJIMYMHbIUEpe3Apyrue.Pacno3HaBaThapaiienenunes,kyo, ncoab30BaTbTEPMUHOIOT HIO: BEPIINHA, e
OporpaHb,M3MEPEHNs;HAX0AUThU3MEpEHMSIIapaiesenunena, kyoa. Beruncinatbo0E€MKy0a, apasesnern
UIe1a103alaHHBIMU3MEPEHUSIM, 10J1b30BaThCACTUHULIAMHU U3MEPEHUs
00béMa. PermraTpHECTIOKHBIE3a/TaYMTHAN3MEPEHUET €OMETPHUYECKUXBETHUYNHBIPAKTHUECKUX
CUTyauUsAX(IIPUHATMYUHI BO3MOKHOCTH).

6 kaacc
Yucnaueviuucienus
3HaTB nu IIOHUMATh TepMI/IHLI, CBs3aHHBIC C pa3JII/I‘{HBIMI/I BUIaMu YUCCJI

HCIIOCO0AMUUX3AITUCH,TEPEXOAUTH(ECITMITOBO3MOMKHO )OTOTHOH(DOPMBI3ATUCHUINCITAKIPYTOM.

CpaBHI/IBaTL u YIopsAa04YnBaTh I CJIbIC quciJia, O6I)IKHOB€HHI>IC n
JECITHYHBIEIPOOU,CPAaBHUBATHYHCIIA0THOTO
I/IpaSHBIXSHaKOB.BI)IHOJ'IHSITI),COquaHyCTHBIGI/IHI/ICBMCHHBICHPI/IéMLI,apI/I(l)MeTI/I'—ICCKHC)IGﬁCTBHﬂCH&Typa
JTHHBIMUUIETBIMUYHCIIAMU,00 BIKHOBEHHBIMU U 1€ CITHYHBIMUPOOSIMU, TOJI0KUTETbHBIMUNOTPUTIATENIbH
BIMUYHUCIIAMU. BEIYHCIIATE3HAY€HUST UM CIIOBBIX BBIPAYKEHUH, BBITOTHATHIIPUKUIKYHOLICHKYPE3YJIbTaTaBbIu
MCJICHUI; BBITIOTHATHIIPE0Opa30BaHUAYNCIOBBIXBEIPA)KEHUITHAOCHOBE
cBoiicTBapumMeTHIeCKuXAecTBII. COOTHOCUTHTOUKYHAKOOPIMHATHONIIPSIMOMCCOOTBETCTBYIOIIIMMEH
‘II/ICJIOMI/II/I306p a)KaTb‘II/IC.]IaTO‘-IKaMHHaKOOpI[HHaTHOfIHpHMOfI,HaXOI[I/ITLMOI[y.HB‘II/ICJIa. COOTHOCUTLTOYK
UBIIPSIMOYT OJIbHOMCUCTEMEKOOPAMHATCKOOPANHATAMUITOUTOUKN. OKPYTJIAITS  LI€JIble  4YHclia |
ACCATUYHBIC I[pO6I/I, HaxXo4JuThb HpI/I6JII/I)KeHI/ISI‘{I/ICCH.

'Iucnoebteuﬁymenubleeblpaofcenuﬂ

ITonumars u yr[OTpGGJ'IHTL TCPMHHBbI, CBA3aHHBIC C 3AlIUCHIO CTCIICHU YUCJId,HAXOAUTh KBaJApaT U
Ky6qncna, BI)I‘II/ICHHTLSH3,11GHI/ISI‘-II/ICJ'IOBLIXBI)Ipa)KGHI/II\/JI,COI[ep)KaHII/IX CTCIICHHU.
ITonp3oBaThCs IMPpU3HAKaMHU JEIIUMOCTH, PACKIAABIBATD HATYPAJIbHBIC YU CIIAHAIIPOCTHIC MHOKUTCIIN.

ITonp3oBaTbcsAMacCIITAOOM,COCTABIATHIIPOIOPLIMMUOTHOILICHHS.

Hcnonb3oBaTte OykBBI JUIsi 0003HAUEHUs] YHMCEd MNpPU 3alMCH MaTeMaTHYeCKUXBBIPaKEHUH,
COCTaBJIATh OyKBEHHBIE BBIPAKECHHUS 51 bopMyIbI, HaxOJIUTh
3HAaYeHUI0YKBEHHBIX BBIPAXKEHHU,0CYILECTBIIATHE00X OMMBIETIOACTAHOBKHUITpeoOpa3oBanus. Haxoau
TBHEU3BECTHBII KOMIIOHEHTPABEHCTBA.

Pewienuemexcmogwix 3adau

PemateMHOrOn1aroBeIeTEKCTOBBIE3aJauNapU PMETUUECKUMCIIOCOOOM.
Pemartp3angaun,cBA3aHHBIECOTHOILIEHUEM, IPOIIOPLIMOHAIBHOCTBIOBEIMYNH, IPOLEHTAMU; PEIIATBTPHUOC
HOBHbBI€3a/1aYMHAIPOOUUIIPOLICHTHI.

Pematp3agaun,coneprxaniye3aBUCUMOCTH,CBA3bIBAIOINEBEIMUNHBI:CKOPOCTh,BPEMS,PACCTOSTHUE
,lIeHa,KOJIMYECTBO,CTOMMOCT;IPOU3BOAUTEIIBHOCTD,BPeMsI,00EMapaboThL, HCTIONB3YsIapU(PMETHIECKH
€1€MCTBUSL, OLIEHKY, TPUKUAKY;10Ib30BaThCAEAMHUIIAMUN3MEPEHUACOOTBETCTBYIOIIUX
Benn4rH.CoCTaBISITO yKBEHHbIEBBIPAXKEHUATIOYCIOBUIO3aJaUH.

W3BnexaTbuH(OpMAIHIO,Ipe/ICTaBICHHYIOBTA0INIaX, HATMHEHHOM,CTOI0YaTOMMIMKPYTrOBOH AN
arpaMMax,iHTepIPETUPOBATHIPE/CTABICHHbIE IAHHbIE; UICTI0Ib30BaTh/IaHHBIETIPUPEILICHUN
3agad.llpeacTaBiasTh HHPOPMALIKIO C TOMOLIBIO TAOIUL, TMHEHHON U cTOIOUaTORANArpaMM.

Haznaonanzeomempusn
[IpuBOAUTEIPUMEPBIOOBEKTOBOKPYKAIOIIETOMUPA, UMEIOIIUX (POPMYN3YUEHHBIXTEOMETPUUECKHI
XTUTOCKUXHUIIPOCTPAHCTBEHHBIX PUT YD, TPUMEPBIPABHBIX U CUMMETPUIHBIXPUTyp. N300paxkaTh ¢
MTOMOIIBIO ITUPKYJISA, TUHEHKH, TPAHCTIOPTHPA HAHETMHOBAHHOM M KJIE€TYaTON Oymare n3ydeHHbIC
TUIOCKHE TeoMeTprUdIecKueUrypsl 1 KOHPUTypaluu, CHMMETpUYHbIE PUTYpHI (TPH HATUIUH
BO3MO>XHOCTH).[10J1b30BaThCA reOMETPUUECKUMHU MTOHSATHSIMH: PaBEHCTBO (PUTYP,CUMMETPUS;
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UCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CUMMETPHUEN: OCbCUMMETPHUH,IEHTPCUMMETPHH.

HaxoauTeBenMYUHBIYTII0BU3MEPEHUEMCIIOMOLIBIOTPAHCIIOPTUPA,CTPOUTh  YIUIBI  3aJaHHOM
BEJIMYMHBI, T10JIb30BAaThHCS MPU PELISHUHU 3a]a4 rpaJyCHONMEpPOM YIiaoB (IIpU HAIMYUHN BO3MOXXHOCTH);
pacrio3HaBaTh Ha YepTekKaxX OCTPHIN,IPSIMOM,pa3BEPHYTHINHU TYIION YIJIbI.

BbIunciasaThUIMHYII0OMAHON, IEPUMETPMHOT O YT OJIbHUKA, [10J1b30BaThCAC IMHUL[AMU U 3MEPEHUS ITU
HBI,BBIPAXaThOJHUE IMHULIBIN3MEPEHUA IUIMHBIYEPE3APYTHE.
HaxoauTs,ucnonb3ysas4epTeKHBIENHCTPYMEHTBL, PACCTOSHUA :MEXK Y IBYMATOYKAMH,0 TTOUKUIONIPSMOH,
JUIMHYITYTH HAKBAJIPAaTHOM CETKE.

Beruncnareruiomaabpuryp,cocTaBIeHHBIXU3PSIMOYT 0JIbHUKOB, UCTIONIb30BaThpa30neHUEHATIPSM
OYTOJIbHUKH,HapaBHbIE(YUTypBL, AOCTPANBAaHUEIONPSIMOYTOJIbHHUKA;10JIb30BaThCSIOCHOBHBIMUEIMHULIA
MHUH3MEPEHUATIIOMIAIN; BBIPAKATHOJHUE IMHULIBIN3MEPEHUATUIONAANYEpE3IpyTUe.

PacnioznaBath Ha MOJIETISAX u M300paKeHUIX MUPaMHULTY, KOHYC,
[WJIAH]IP,UCTIOIb30BaTHTEPMHUHOJIOTHIO :BePIINHA, peOpO,IpaHb,0CHOBAHUE,pa3BEPTKA.

N3o6paxaTh Ha KJIETYATOU Oymare MPSMOYTOJIbHBIN napasyieenume
(MpUHATMYUNBO3MOKHOCTH).

Boeruucnsats 00BEM MPSIMOYTOJIBHOTO napaJuiesienumnena, KyOa,

HOJ'IBBOBaTBCSIOCHOBHHMI/ICI[I/IHI/II_[aMI/II/BMepCHI/IHO6’béMa;BBIpa)KaTBO)IHI/IeI[I/IHI/IL[BII/I?»MepCHI/I}IO6’béMa

4yepe3ipyrue.
Perrate HecI0XKHBIC 3214 HA HAXO0XK/ICHHE TEOMETPUUCCKUX BEITMYMH BIIPAKTHUECKUX CUTYAIIHSX.

Pa6ouas nporpamma y4e0HOro kypca «Auareopa» 7-9 kiaccol

Heaun3zydyeHussy4eOHOroKypca

AnreOpasBIIeTCIOTHUMH30IIOPHBIXKYPCOBOCHOBHOMIIIKOJIBI:OHA00ECTICYNBACT U3y4YCHUE
IpyTux JUCIIATUTHH, Kak €CTECTBEHHOHAYYHOTO, TaK
UT'YMaHUTaPHOTOILIUKIIOB,e€0CBOCHUEHE00X 0 TUMOIIISIIPOA0IKEHUSI00pa30BaHHSUBIOBCE THEBHOIKI3
HU.Pa3BuTHE YOO yHatONMX CAHAYIHBIXTPEICTABICHUI 0 TIPOUCXOKIACHUUHT
CYIIHOCTH anreOpandeckux aOCTpakKLuii, Coco0e OTpPaKCHUS -MaTeMaTHYeCKOMHAYKOW SIBJICHUH H
MIPOIIECCOB B pUpoze " o0miecTse, pomu
MaTeMaTH4eCKOrOMO/IEIMPOBAHUIBHAYYHOMITO3HAHUUHBIIPAKTUKECTIOCOOCTBYET(HOPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHUS " Ka4ecTB MBIIIICHUS,
HEOO0XOAUMBIXIJIsIaIaN TAllMMBCOBpEMEHHOMIIM (hpoBOMOOIIIecTBe. MI3yueHueanreOpblecTeCTBEHHBIM
o0Opazom obecrieunBaeT pa3BUTHE yYMEHUS HaOJIIO1aTh,
CpaBHUBATh,HAXOAUTH3aKOHOMEPHOCTHU, TPEOYETKPUTHUYHOCTUMBIIIIICHUS,CIOCOOHOCTHAPT YMEHTHPOBA
HHOOOOCHOBBIBATHCBOHICHCTBUSIMBBIBOIBL, (hOPMYIINpOBaThyTBEpKIeHHA. OCBOCHHE Kypca aireOpbl
obecrieunBaeT pa3BUTHE
JOTMYEeCKOTOMBIIUICHU00YaIOIINX CS :OHUUCTIONB3YIOTAC YK THBHBICHNHTYKTHBHBIEPAC-CYKICHHSL, 0
0001IEHHEeUKOHKPETU3ALNI0, a0CTparupoBanrenananoruo. OoyueHueanreopenpeanonaracT3 HaYuTeNb
HBIH0OBEMCAMOCTOSA TETLHOM IS TETEHOCTHOO yUaIOIIINX CS1,[TO3TOMyCaMOCTOSITEIbHOePEIICHHE3a1a4eC
TECTBEHHBIMOOPa30MSIBIISICTCIpealIN3aUeH eI TETbHOCTHOT ONTPUHITUITIA00 yUSCHHSL.

B CTPYKType IpOTpaMMBbl y4eOHOTO Kypca «Anrebpay OCHOBHOM
IKOJIBIOCHOBHOEMECTO3aHIMAIOTCOIEPKATEIHHO-

METOINYECKUETUHNN  « HICTauBBIYUCICHUSY; « ANreOpandeCKUeBBIPKEHIS»; « Y pABHEHUSIMHEPABEHCT
Bay; «DyHKIUNY.

Kaxnas u3 3TUX comepKaTenbHO-METOANYECKUX JIMHUK pa3BUBACTCSIHA MPOTSHKCHUM TPEX JIET
M3YyUCHHUS Kypca, €CTECTBEHHBIM oOpazom
HeperIeTasCbUB3anMOICHCTBYSICIPYTUIMHUET OJIMHUAME. BX0 e n3yde HuAKypcaoO yqaromuMCSIIIPUXOAUT
CSUTOTUYECKUPACCYKAATh,UCTIONb30BaThTEOPETUKO-MHOKECTBEHHBI ~ SI3BIK. B CBI3M ¢ 3TUM

I_[CJ'IGCOO6p33HO BKJIIIOUHTH B
MporpaMMyHCKOTOPBICOCHOBBIJIOTUKHU,IIPOHU3BIBAIOINIMCBCCOCHOBHBICPA3 ACIIBIMATEMATUICCKOT'O
O6p8.30BaHI/I$I n CHOCO6CTBYI-OH_II/IC OBJIaACHHNIO
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00y4aroImMMHUCSIOCHOBYHUBEPCAIbHOrOMaTEMAaTHYECKOT 0513bIKa. TaknM0oOpa30oM,MOKHOYTBEPKAATb,
4TO coJiepKaTeabHON U CTPYKTYpHOM 0COOEHHOCTBIO
Kypca«Anredpa»sBisieTcIerONHTEr pUpOBaHHbIXapaKTep.

ConepxannenuHIA«UHCTIaNBBIYHACIICHUS) CITYKUTOCHOBOU IS TaTbHEHTIIEr O N3yUCHHUS
MaTeMAaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYAIOIMXCAJIOTHYECKOTO MBIIUICHHS, (OPMHUPOBAHUIO
YMEHHMsI TI0JIb30BaThCSl AIrOPUTMaMU, aTakkKe MPUOOPETEeHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX
JUI  TIOBCEHEBHOWXM3HMU. Pa3BuTue TMOHATUS O 4YMCIe B OCHOBHOM IIKOJIE CBA3aHO C
paMoOHATFHBIMUHHPPAITIOHATEHBIMUYHCIIAMH, (D OPMUPOBAHHEMITPEICTABICHHIOICHCTBUTETHLHOMYHCIT
e.3aBepUIeHNEe0CBOSHUAYNCIIOBOMIMHUMOTHECEHOKCTAPIIEMY3BEHY00IIeroo0pa3oBaHusl.

ConeprxanueaByxanreOpandecKuX IMHII—

«AnredpanyuecKueBbIpaKEHUSIN I« Y PaBHEHUSIUHEPABEHCTBA»CIIOCOOCTBYET(HOPMUPOBAHIIO YOO yUatOII
uxcst MaTEMaTHIECKOTO ammapara, HE0O0XOIUMOTO Ut pereHus
3a/1aYMaTeMaTUKH,CMEKHBIXTIPEIMETOBUIIPAKTUKO-
OpPHEHTUPOBaHHBIX33/1a4. BOCHOBHONIIKOJIEydeOHBIITMATEePH AT PY TP YETCIBOKPYT PAIIHOHATEHBIXBBI
paskeHH1. AlreOpaieMOHCTpUpYEeT3HAU€HUEMaTEMaTUKUKAKI3bIKAJISTIOCTPOCHUIMATEMATHUECKUXMO
Tiesei, 0N CaHusIIPOIIECCOBUSBIICHUpeaTbHOTOMUpPa. B3agauno0yueHusanreOpeBX oA TTakKeJaTbHe N
1Ieepa3BUTHEAITOPUTMUYECKOT OMBIIIUIEHHS, HEOOX O IMMOTr 0,BUaCTHOCTH, AJIIOCBOCHUSKYpCAauH(POpMaT
WKW, MOBJIaJIeHUEHABbIKAaMUIeIyKTUBHBIXpaccykaeHuil. [Ipeobpa3oBanne cUMBOJIBHBIX (POPM BHOCHUT
CBOM crienn(hMIeCKUUBKIIAABPA3BUTHEBOOOPAKEHHS,CITIOCOOHOCTEHKMAaTEMATHYECKOMYTBOPYECTRBY.

ConeprxaaneyHKITMOHATBHO-
rpadu4ecKOMIMHIMHALICIIEHOHATIOTYY€HH €00y Ao UM CI3HAHUHOP YHKITUIXKaKBa)KHEHIIeiimaTeMa
TUYECKOMMOENIU IO CAaHUTUUCCIIEI0BaHUAPa3HO-00pa3HBIXIIPOLIECCOBUABICHUUBIIPUPOACHOOIIIEC
TBe.l3ydeHnesToromaTepranacnoco0CTBye Tpa3BUTHIO YOO yUaIO M X CS yMEHHUSIHCIIOIb30BaThPa3IHUHbI
€BbIpa3UTeIbHbIECPEICTBAs3bIKAMATEMAaTUK—
CJIOBECHBIE,CHMBOJINYECKUE, rpaduyeckre, BHOCUTBKIAIB(HOpMUPOBAHHETIPEICTABICHUIOpOIMMaTeEMa
TUKU BPa3BUTUULIMBUIN3ALUN UKYIBTYPHI.

MecTroy4eOHOroKypcaBy4eOHOMILJIAHE
CormacHoy4eOHOMYTUIaHYB 7—
OknaccaxuzydaeTcssydeOHBIMKYPC«ANTe0par,KOTOPBIHBKITIOYAETCIIE IYIONIHEOCHOBHBIEPA3AEIIBICOIEPIK
aHus:
«YucnauBbIUUCICHUS», K ATITeOpanyeCKUEBBIPAKEHUS», « Y paBHEHUAHEpaBEHCTBaY, <D yHKINN»

VY4eOHbIil TU1aH Ha u3ydeHue anredpsl B 7-9 kiaccax OTBOIUT 3y4eOHBIX YacOB B HEAETIO B
TEYEeHHE Ka)KJ0ro roja o0y4yeHus, oomuit ooremuacos-306.

Coaepxxanue yueOHOro Kypca (1o rogam o0y4eHus )
7 kaace

YucaanBbIYUCIEHUA

PanuonaanHbleYnciia

Hpobu OOBIKHOBEHHbIE " JECSITUUHBIE, epexo. oT OJIHOM bopmbl
3anucuapobeiikapyroil. [lloHsTHEpallnOHATEHOTOUKCIIA,3aTUCh,CPAaBHEHHUE, YIIOPS A0UYMBAaHUEPALIMOHAITb
HbIXuncell. ApupMeTHIeCKIeIeHCTBUACPAlMOHATIBHBIME  YKCIaMu. PerieHune 3anad U3  peaibHOU
MPaKTUKHU Ha YaCTH, HAJPOOH.

CreneHbcHaTYpaJbHBIMIIOKA3aTEIEM OIIpeIeTIeHNE, IPe00pa30BaHIEBbIPAKEHUIHAOCHOBEOIIPE]
€JIEHHUS, 3alUCHOOIBIINX YHUCET.

[IponeHTHI,3aMMChIPOIIEHTOBBBHICAPOOUUIPOOMBBHICTIPOIICHTOB.

TpI/IOCHOBHbIeISaI[a‘H/IHaHpOI_[CHTBI,peH_IeHI/Ie?»a,Ha‘II/ISpCaHLHOﬁHpaKTHKH. HpI/IMeHeHI/IerI/ISHaKOB
ACIIMMOCTH,PA3JIOKCHUCHAMHOXUTCIINHATYPAJIbHBIX YUCCIIL.
PCaJ'IBHI)ICSaBI/ICI/IMOCTI/I,BTOM‘II/ICJ'IerHMaﬂI/IO6paTHaﬂHPOHOpHI/IOHaHBHOCTI/I.

Anzedpauueckuesvipasrcenus
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[lepemeHHBIE, YWCIIOBOE 3HAYEHHE BBIPAKEHUS C MepeMeHHOW. JlomycTUMble3HAYCHHUS
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXAYy BEIHYMHAMH B Buaedopmyisl. Beraucienus
nodopmynam.

[IpeoOpa3oBaHNeOYKBEHHBIXBBIPAKEHHIA, TOXKIECTBEHHOPABHBIEBBIPAKEHU S, lIPAaBUIIAIIPE0OPa30B
aHMSCYMMHUITPOHM3BEICHUHN, IPaBUIAPACKPBITHACKOOOKHITPHBEACHUATIOO0HBIX CITar aeMbIX.

CBolicTBaCTENEHUCHATYPAJIbHBIMIIOKA3aTEIIEM.

OpnHOWIEHBI U MHOTOYJIEHBI. Crenenp MHOT'OYJIEHA. Cnoxenue,
BbIUMTaHUE,YMHOKEHUEMHOT 04JIeHOB. DOPMYIIBICOKPAIEHHOTOYMHOKEHUS :KBaIpaTCYMMBIUKBAAPATP
azHocTH.PopMynapa3HOCTUKBAAPaTOB. Pa3noKeHNEMHOTOWIEHOBHA MHOKHUTEIH.

Ypasnuenua

YpaBHeHHE,KOpEHbYpPaBHEHHUS, IIPAaBUIIAIIPE0Opa30BaHUAYpAaBHEHHS, PABHOCHILHOCThYPABHEHUI.

JInHeitHOeypaBHEHNECOTHOUIIEPEMEHHOM, YN CIIOKOPHEMIIMHEHHOTOYpaBHEHUS, pEICHUETUHETH
pIXypaBHeHui.CocTaBlieHNeypaBHEHUIIIOYCII0BHIO3adaun. Perenne TEKCTOBBIX 3a71a4
CIIOMOIUIBIOYPABHEHU.

JluneiiHoe  ypaBHEHHME C  JAByMs  mHepeMeHHbIMH U ero  rpaduk.  Cucrema
JBYXJIMHEWHBIXYpaBHCHUIUCIBYMsITIEpeMEHHBIMH. PellieHrecrucTeMypaBHEHUHCITOCOOOMITOICTAHOBKH.
[TpuMeprIpeIeHUATEKCTOBBIX3a/1a4CIIOMOIIbIOCUCTEMYPaBHEHUH.

Koopounamuwiucpagpuxu. Oynkyuu

Koopaunararouknnanpsamoi. UucioselenpoMexyTku. PaccTossHuEME XK 1y ABYMsT TOYKaMU
KOOPJMHATHOU MPSIMOM.

[IpsmoyronbHass cucrema koopauHaT, ocu OXx um Oy. AOcuucca W OpAMHATATOYKH Ha
KOOPJAMHATHOU IIJIOCKOCTH. [Tpumepst rpadukos, 3a/1aHHBIX
dbopmynamu. UteHnerpadhuKoBpeaTbHBIX3aBUCHMOCTEH.

[Monstuedynkmuu.I"padukdynkunn. CorictBad ynkiuit. JInaeitHas G yHkius, eé rpaduk.

I'padpux  ¢ynxkiuun Yy  =[X|. ['padudeckoe  pelreHHe  JTHHCHHBIXYPAaBHEHHUHH  CHCTEM
JIMHEVHBIXYPaBHEHU M.

8 kuace

Yucnaugviuucnenus

KBanpatusiiikopersuzuncna. llonsitueoduppanmonansuomuncie. JlecaTunaneie MPUOTMKEHUS
UppaluoHaNbHBIX 4YHcesl. CBolcTBa apu(METHUECKUXKBAAPATHBIX KOPHEM M UX NpPUMEHEHHUE K
peoOpPa30BaAHMIO YHCIOBBIX BhIPAKCHHUMUBBIYMCICHUSAM. [leiCTBUTEILHBIC YHCTIA.

CrenenbcrenpMnoka3areieMuee ceorictra. CTanaapTHasA3aMUChYUCIIA.

Anzedpauueckuegsvipasrcenus

KBanpatHplii TpEXWICH; Pa3IOKEHUECKBAJAPATHOTO TPEXUIECHA HAMHOXKHUTEIH.

Anrebpanueckasipoos. OcHOBHOECBOWCTBOANTeOpanuecKkopoou. CoxxeHne, BBIMUTaHuE, YMHO
KEHUE,AeIeHueaIreOpandeckux,ipooeii. ParinonabHbIEBBIpaKEHUST HUXTIPEOOpa3oBaHue.

Ypasuenuaunepasencmea

KBanpaTtHoeypaBuenue,bopMmynakopHeiikBaapatnoroypasHenus. Teopema  Buera. Pemienue
yYpaBHEHUH, CBOJAIIMXCS K JIMHEWHBIM ©  KBajapaTHbIM.IIpocreiimuenpoOHo-paloHaIbHbIe
YpaBHEHHUS.

I'paduueckas WHTEPIPETAIHs ypaBHEHUI c JBYMSI nepeMeHHBIMHU u
CUCTEMJIMHENHBIXYpaBHEHUNCABYM I TIEpEMEHHBIMU. [ [pMepbIpe e HUACUCTEMHETMHENHBIX
ypaBHEHUH CABYMSTIEPEMEHHBIMHU.

PerreHneTekcTOBBIX3a/1a4aNTe0pandeCKUMCIIOCOO0M.

Yucnossie HEpPaBEHCTBA u 170:¢ CBOMCTBA. HepasenctBo c OJTHOU
nepeMeHHoi. PaBHOCHIIbHOCThHEPABEHCTB. JIMHEHHBIEeHEpaBEeHCTBACOAHOMIEpeMEHHON. CHCTEMBLITUHE
WHBIXHEPAaBEHCTBC OJTHOMIIEPEMEHHOM.

Dynkyuu

IloasTue GbyHKIIUN. O6macth  ompeaencHus A  MHOXECTBO

3HayeHnHPyHKIUN. CiocoOb! 3aaHus (QyHKINH.
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I'paduxdynkumn.Yrennecpoiictpynkuunoeérpaduxy. [ IpumepoirpadgukoBp yHKIINI,0TpaXkaio
HIUXpeaJIbHbIE TPOLIECCHI.

OYHKINU, MU CHIBAIOIIUETIPAMYION00PaTHYIONPONOPLMOHATBHBIE3aBUCUMOCTH, UXTpaduxu. OyH
kiuny=x2,y=x3 y=vx,y=|x| IpaduueckoepelieHne ypaBHEHNII HCUCTEM YpaBHEHHH.  —

9 kaace

YucaanBbIYUCICHUS

JlelicTBUTEIbHbIEYHCJIA

PanmonaneHble uncia, MppalMOHAIbHBIE YHCIIA, KOHEUHBIE U OECKOHEUHBICAECITUUHBIE JPOOHU.
MHO0XeCTBO NEUCTBUTEIbHBIX JHCEeIT, NEUCTBUTEIbHBIE
qHCcIaKakOeCKOHEUHBIEeCATUYHbIEIpoOH. B3anMHO01HO3HAYHOECOOTBETCTBUEMEKTYMHOXKECTBOMIEH
CTBHUTEJIbHBIXUMCEIIH KOOPIUHATHONIIPSIMOM.

CpaBHEHHEACHCTBUTEIBHBIXYHCEI,ApUPMETHIECKIEICHCTBUSACACHCTBUTEILHBIMIUUUCIIAMHE.

N3mepenus,npudan:KeHusi, ONEHKH

Pa3mepbl00BEKTOBOKPYKAOLIETOMUPA, IIUTEIbHOCTHIIPOLIECCOBBOKPYKAIOIIIEMMHUPE.

[Mpubnux€HHoe 3HAYEHHWE  BEJIWYMHBI,TOYHOCTHIPUOIIIKEHUS.

Oxpyrnenneuuncen.lIpukuakanoneHkape3yabTaTOBBEI YU CICHHI.

Ypasenenusunepasencmea

YpaBHeHUsIC OIHOMTIEPEeMEHHOM

JIuneitnoe YpaBHEHHE. Pemenue YpaBHEHHI, CBOJIAIIMXCS K
nuHeiHbIM. KBagpaTHoeypaBHeHME. PelieHne ypaBHEHU N, CBO AN X CAKKBAPATHBIM.
bukBaapaTHoe YpaBHEHHE. [Tpumepsl peleHus YpaBHEHHI TpeTbeit u

YETBEPTOUCTENICHENPA3II0KEHUEM HA MHOXKUTEIIN.

PemenunenpoOHo-panioHaibHbBIXypaBHEHH. PellieHue TeKCTOBBIX3a1auaire0pandyeCKUMMETOIOM.

CucremblypaBHeHHUH

VYpaBHeHHE ¢ IBYMS IEpEMEHHBIMU U €ro Tpaduk. Pemenue cuctem ABYXJIMHEHHBIX YpaBHEHUN
C JByMs IepeMEHHbIMU. PelieHue cucteM [BYX YypaBHEHHM,0QHOU3KOTOPBIXJIMHEHHOE,apyroe—
BTOpoOiicTenenu.l padnyeckasuHTEpIIpeTaALUACUCTEMbl YPABHEHUNCABYMSTIEPEMEHHBIMU.

PemenneTekcToBBIX3a/1a4aNTe0panIeCKUMCIIOCOO0M.

HepaBencrBa

YucaoBbIeHEPaBEHCTBAUMX CBOMCTBA.

Pemenne JIMHENHBIX HEPABEHCTB c OJTHOU IIEPEMEHHOM. Pemenne
CHCTEMIIMHEHHBIXHEpaBeHCTBCOAHOMIepeMeHHOM. KBaipaTHpIeHepaBeHCTBA. [ paduueckasuHTepnpera
USTHEPaBEHCTBUCUCTEMHEPABEHC TBCABYMSITIEPEMEHHBIMH.

Dyukyuu

KBanparnunasdynkuus,e€rpaduxucpoiicrsa.[lapaboma,koopAMHATHIBEPIIMHBINTAPA0OJIBL, 0CH
CUMMETPHUHUIIAPAOOJIBI.

I'padpuxu yHKImii: y= kx, y= kx +b, y = ax?, y=ax3,

y=\x,y=|X|uuxcBoiicTBa.

YucnoevienocneoogamenbHocmu

OmnpeaesieHnencnoco0bI3aJAHUAYHM CJIOBBIXIIOCTIEA0BATEIbHOCTEH

[oHsTHEUNCIIOBONHIIOCE10BATEIBLHOCTH. 3 /JTaHUETIOCIE10BATEIbHOCTUPEKYPPEHTHOH (OpMYII0i
n(popMyIoin-ro uaeHa.

ApupmMeTnyecKkassureoMeTpuIeCKasimporpeccun

ApubmernueckasureomeTpuueckasnporpeccun. opmymnsin-
rowieHaapupMeTH4eCKOHUTreoOMeTpUIECKONIIPOrpecCuil,CyMMBITEPBBIXN YICHOB.

N3006paxeHneuseHoBapupMeTH4eCKONUTeOMETPUYECKONIIPOTPECCUIMTOUKAMU Ha KOOPIMHATHON
IJIOCKOCTH. JIMHEHHBIN U 3KCTOHEHIMAIbHBIA POCT.CIOXKHBIETIPOLEHTHI.
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I[lnanupyemMble nmpeaMeTHBIE Pe3yJbTAThI OCBOEHHS padoueil IEEMLIKYpca«Asredpay
(morogamoO0y4eHust)

OcBoeHneyueOHOTOKypca«Anredpa»HaypOoBHEOCHOBHOT000IIET000pa30BaHUS IOKHOOOECTICUr
BaTbJOCTHXKCHUECCIICAYOIIUXIIP eI[MeTHI)IXO6p A30BaTCIIbHBIXPE3YIbTATOB!:

7 kjaace

Yucnausviuucinenus

BbInonHATE,coueTas yCTHRICUITICbMEHHBICTPUEMBL, apH(PMETHIECKHEICHCTBUSACPAITIOHATBHBIMU Y
UCJIaMHU.

HaxonnTh3HaueHUSYMCIIOBBIXBBIPAKEHH; IPUMEHATEPA3HOOOPA3HBIECTIOCOOBI M MPHEMBI
BBIYUCIICHUSI 3HAYCHHI APOOHBIX BBIPAKCHUH, COJIEPKAIINXOOBIKHOBEHHBICH JIECATHUHBIE IPOOH.

[lepexoauTh OT OHOM (GOPMBI 3aIMCH YHCEN K Jpyroi (mpeoOpa3oBhIBATHAECATUYHYIO IpOOb B
OOBIKHOBEHHYIO, 00OBIKHOBEHHYIOBJICCSITHUHYIO,B YACTHOCTH BOCCKOHEUHYIOIECSITHIHYIOIPOOB).

CpaBHMBATH M YIOPSIOUYMBATh pallMOHATIbHBIE Yncia. OKpyTasaThUUCa.

BBIMONHATEIPUKHAIKYHOIICHKYPE3YIIbTaTaBBIYHCIICHUN,01IEHK y3HAYCHUIT M CIIOBBIX BRIPAKCHUH.

BI)IHOJ'IHSITI)}IGI\/’ICTBI/IHCOCTGHCH?IMI/ICHaTyp aJ'H)HI)IMI/IHOKaSaTCJ'IHMI/I.HpI/IMCHHTLHpI/ISHaKI/I)IGHI/IMOCT

1,Pa3J10’KCHUEHAMHOKATEIIMHATYPAJIbHbIX YUCE.
Pematenpakruxo-

OpHUEHTHUPOBAHHBIE3a1a4U,CBA3aHHBIECOTHOILIEHUEMBEINYHH, IPONIOPLHOHATIBHOCTbIOBEINYUH, IPOLIEH

TaMW;UHTEPIIPETUPOBATHPE3YJIBTATEl PEIICHUsT 3aAad C Y4YETOM OIPAaHWYEHUH, CBS3aHHBIX CO

CBOWCTBaMHMPacCMaTPHUBAEMBIX OOBEKTOB.

Anzebpauueckuesvipasrxcenus

Hcnone3oBath anre0panyecKyro TEPMHUHOJIOTHIO u CHUMBOJIHKY,
MIPUMEHSThEEBIPOIIECCEOCBOCHHS yueOHOroMaTepuaia.

HaxoauTb3HaueHns10 yKBEHHBIX BbIpaKEHUNIIPHU3a/1aHHBIX3HAUEHUAXTIEPEMEHHBIX.

BrimonHsaTeIpeoOpa3oBaHUALIETIOrOBIPAKEHU I BMHOT OWICHITPUBE I€HUEMITO100HBIX CIIAaraeMbIX,
PacKpBITHEM CKOOOK.

BhIOTHATEYMHOKEHHEOAHOWICHAHAMHOT O4JICHUMHOTOYJIEHAHAMHOT OWJIEeH, IPUMEHATHHOPMYIT
BIKBAJpaTa CyMMBbI HKBaAPaTapPa3HOCTH.

OcymiecTBIAThPa3I0)KEHUEMHOTOUIIEHOBHAMHOKUTEINCIIOMOIIIbIOBBIHECEHUA3aCKOOKNOO11IEro
MHOKHUTEJSI, TPYITTUPOBKHUCIATAeMBIX, IPUMEHEHUSIPOPMYICOKPAIIEHHOTOYMHOKEHUSI.

[IpumensaTs npeoOpa3oBaHUs MHOTO4YJIEHOB e peleHus pa3IUYHBIX
3aI[a‘II/BMaTeMaTI/IKI/I,CMG)KHBIXHpCI[MCTOB,H3peaHLHOﬁHpaKTHKH.

Hcrnonp30BaThCBOMCTBACTENIEHEHCHATYPAIBHBIMUTIOKA3ATEIIMUISTIPEOOPa30BAHUSBBIPAKCHU I

Ypasnenuaunepagencmea
Pemwlate JMHENHBIE YypaBHEHUs C OJHOM IIEPEMEHHOM, IIPUMEHsS IpaBuilanepexofa oOT
HCXOJHOTO YPaBHEHUS K PABHOCUIBHOMY eMy. IIpoBepATH, SABIAETCAIMUNCIOKOPHEM YPaBHEHUS.
[MpumensThrpaduyecKueMeToIbIPHPEIICHUMINHEHHBIXYPAaBHEHUHUIXCHUCTEM.
[lonGupatbnpumepbInapyrce, BISIOIXCApEIeHUEMINHEHHOTOypaBHEHUSIC JIBYMS
IIEPEMEHHBIMU.
CTpOoUTEBKOOPAMHATHONIUIOCKOCTUT paQHKJINHEHOT 0ypaBHEHUACABYMAIEPEMEHHBIMMU;I10JIb3YS
ChIpa(pKOM,IPUBOIUTHIIPUMEPBIPEILICHUSYPABHEHUS.
PemaTbcrcTeMblIBYXJIMHEHHBIXypaBHEHUHCABYMATIEPEMEHHBIMU, BTOMUYHNCIIETPAPUUECKH.
CocraBnaTbUpeIaThIMHENHOE ypaBHEHUEWIINCUCTEMYITMHEMHBIX Y PABHEHUMIIO yCIIOBUI03a,1a4 M, 1
HTEPIPETUPOBATHBCOOTBETCTBUMCKOHTEKCTOM3a1a4H ITOIy4ECHHBIN pe3ybTar.

Koopounamuviucpagpuxu. @ynkuyuu
N300pakaTbHaKOOPAMHATHONIIPSIMONTOUKH,COOTBETCTBYIOINE3a1aHHBIMKOOPAMHATAM, T4, 0T
PE3KU,MHTEPBAJIBL;3aUCHIBATHYUCIOBBIETIPOMEKYTKH Ha aJIreOpanyeckoM s3bIKe.
Otmeuats B KOOpAMHATHON IUIOCKOCTH TOYKHU o 3aJIJaHHbIM
KOOPJIMHATAM;CTPOUThIpapuKmmHeHbIX QyHKIHA. CTpouthrpadukdyHkuuny =|X|.
OnuchIBaTbCIIOMOILBIO() YHKIIMMU3BECTHBIE3aBUCUMOCTUM €K TyBEITMYMHAMU :CKOPOCTh,BPEMS, pa
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CCTO}IHI/IC;I_IeHa,KOJ'II/I‘leCTBO,CTOI/IMOCTB;HpOI/I3BOI[I/ITCJ'IBHOCTB,BpeMH,O6’béM pa6OTLI.

HaxonuTe3HaueHuepyHKIMUIIO3HAYEHUIOEEAPTyMEHTA.
[lonumaTs rpaduyeckuii crmoco® NpeAcTaBICHUS M aHaIW3a HHQPOPMAIMU;U3BICKaTh MU
MHTEPIPETHPOBATH MHPOPMAIUIO 13 TPAPUKOB peaTbHBIX MPOLIECCOBU3aBHCUMOCTEH.

8 kiace

Yucnausviuucnenus

Hcrnonb30BaTh HavaabHbIE MPEICTABICHNS O MHOXKECTBE JEHCTBUTEIbHBIXYUCEN 11 CPAaBHEHHS,
OKPYTJICHUS M BBIUUCIICHUI; N300pa)kaTh AEWCTBUTEIbHBICUNCIATOYKAMUHA KOOPAUHATHOMN MPSIMOH.

[IpumenaTeoHsATHEAPU(PMETHUECKOTOKBAAPATHOT OKOPHS ; HAXOIUTHKBAAPAaTHBIEKOPHU, UCTIOIN b3
YSTMPUHEOOX0TUMOCTHUKAIBKYIISTOP; BBIOIHATHIPE00Pa30BaHUS BRIPAKEHUH,CO/IE PKAIUXKBAIPATHBIC
KOPHH,UCTIOJIb3YSICBOMCTBAKOPHEH.

Hcnonp3oBaTh 3amucu  OOJIBIIMX M MaJbIX YHCENI C IOMOIIBIO JECATHUHBIXAPOOEHn
creneHeruncnal(.

Anzedpauueckuesvipasrcenus

[TpuMeHATHIOHATHECTETIEHUCLIETBIMITOKA3aTEIIeM, BBITTOHATHIIPEOOPa30BaHUABBIPAKEHHI,COE
pKaIUX CTENEHUCUEIBIMIIOKA3aTEIIEM.

BeinonsaTh TO/IECTBEHHBIE npeodpazoBaHus palMOHAIbHBIX
BBIPXCHUITHAOCHOBETIPABUIICHCTBUITHA IMHOT OUJICHAMUHAIIT €O padeCKUMUIPOOSIMH.

PackitaipiBaTbKBaApaTHBIMTPEX YWIICHHAMHOKUTEH.

[TpumensTH npeoOpa3oBaHUSBBIPAKEHHIM JUISt pelLIeHus Pa3IMYHBIX
3aja4YM3MaTEMATUKH,CMEKHBIXIIPEIMETOB, U3PEATbHONIIPAKTUKH.

Ypasnenuaunepagencmea

Pemats JIMHEHHBIE, KBaJpaTHbIE YpaBHEHUSA u palMOHAIbHBIC
YPaBHEHUS,CBOJAIIMECIKHUM,CUCTEMBI IBYX YPaBHEHUN CABYMS IIEPEMEHHBIMU.

[IpoBoaNThE NpOCTEHIIME HCCICAOBAHUSA YPABHEHUH M CHUCTEM YpPaBHEHUM, BTOM YHUCIE C
MIPUMEHEHNEM rpaduyecKkux MIPEACTABICHUI (ycTaHaBnuBaThb, MMEETIINYPABHEHUEUITU
cucTeMaypaBHEHUIPEIIEHUS, €CIMUMEET,TO CKOJIBKO,HIIP. ).

[lepexonutboTcnoBecHOH(DOPMYIUPOBKU3aJauNKeEanreOpandecKoMMoenu ¢ MTOMOILBIO
COCTaBJICHUSI  YPAaBHEHMS  WJIHU CUCTEMBI YpaBHEHUM,UHTEPIIPETUPOBATD B
COOTBETCTBUU c KOHTEKCTOM 3a1a4u MOJIYYECHHbBIN
pe3yabraT. ] [puMeHsATECBOICTBAUNCIIOBEIXHEPABEHCTB IS CpaBHEHMS,

OLICHKH; peIIaThINHEHHbIEHEpPaBeHCTBACOTHONTIEPEMEHHO MM X CHCTEMBI; 1aBaThI pahnIeCcKyto
WUTIOCTPAIMI0 MHOXKECTBA PEUICHUI HEPAaBEHCTBA,  CUCTEMbl HEPABEHCTB.

Dyukyuu

[ToHMMaTh ¥ KCIIOIB30BATh ()YHKIIMOHAIIBHBIC TOHSATHS U SI3BIK
(TEepMUHBIL,CUMBOJINIECKNE0003HAUCHHS );01IPeICIATh3HaUCHHE D YHKITMUTIO3HAYEHUIOapT yMEHTa; OTIpe
nenaTheBoiicTBaQyHKIMHK 1O eérpaduky.CTpOUTEIpapUKIdIeMEHTAPHBIX G YHKIHHBIIAY =X2 y=X>y
=+x,y=|X|;0ITHCHIBATECBOMCTBAYNCIOBOH(DYHKIUIIOSETpAdHKY.

9kace
Yucnauevluucnenus
CpaBHI/IBaTB nu ynopsmquBaTL paHI/IOHaJIBHBIe nu I/IppaI_II/IOHaJIBHBIe ‘-II/ICJIa.BBIHOJIHSITB
apudmeTHUeCKUe JEHCTBUS c paroHaIbHBIMU YHCJIAMH,

coycTras yCTHBIG n IIMCBMCHHBIC HpI/IeMBI,

BBITTOJIHATH BEIYHCIIECHUS CUPPAIMOHATLHBIMUYHUCIIAMH.
HaXOIII/ITL 3HAUYCHUS CTCHGHGIZ C HCJIbIMHU IIOKa3aTCIIsIMNU nu

KOPHEH; BEIYUCIIATE3HAUCHUAIMCITOBBIX BBIPAKCHHH.

OprrHSITL HGﬁCTBHTGHBHBIe quciia, BBIIIOJIHATH HpI/IKI/Il[Ky

pe3yabTaTaBbIYUCIICHUN,01I€HKYYHCIIOBBIX BBIPAXKECHHH.
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Ypasnuenuaunepasencmea

PemaTbnuHeliHbIeNKBaipaTHbICYPAaBHEHU S, yDAaBHEHUS,CBOISIIIMECIKHUM, TpOCTENIINE  APOOHO-
panoHaIbHbICypPABHEHUS.

PemaTbscucTeMBIIBYXJIMHENHBIXyPaBHEHUNCABYMAIIEPEMEHHBIMUNCUCTEMBIIBYX yPABHEHN, BKOT
OpBIXOIHOYPaBHEHUEHESIBIISIETCSIINHEHHBIM.

Pemath TekcToBBIE 3aJla4uM anredpanyecKum crocoo6om C
IIOMOUIbIOYPaBHEHUAWINCUCTEMBIJIBYX YPaBHEHUNCIBYMSIIEPEMEHHBIMU.

[IpoBoauTBEIPOCTENIIENCCIIETOBAHNYPAaBHEHUUHCHUCTEMYPABHEHUI,BTOMUHCIIECIIPUMEHEHNE
MrpapuUeCcKUXIpeICTaBICHUI(yCTaHABINBATh, UMEETIIM ~ YpaBHEHWE WM CHCTEMa  ypaBHEHUH
pelIeHus, ecim HMEET, TO CKOJIBKO, U
p.).PemarbnnHeiHbIeHEpaBeHCTBA, KB IpaTHBIEHEPABEHCTBA; 300 paskaTh P EIIEHNEHEPABEHCTBHAUNCII
OBOMIIPSIMOI,3aIMHCHIBATHPEIIEHUECITOMOIIBIOCMBOJIOB.

PemaTtbcrcTeMbUIMHEHHBIXHEPABEHCTB,CHCTEMBIHEPABEHCTB, BKIIOYAOIINEKBAIPATHOCHEPABEHC
TBO;U300paXkaTbpellIeHNECUCTEMbIHEPAaBEHCTBHAUNCIIOBOUITPSIMOM, 3T ChIBATHPELICHUECTTOMOIIBIOCH
MBOJIOB.

Hcnonp30BaTbHEPABEHCTBAIIPUPEILICHUUPA3IMYHBIX 3a1a4.

Dyuxkyuu

Pacno3naBath GyHKIMN U3yUYECHHBIX BUJIOB. [Toka3bIBaTh
CXEMaTHYIECKUPACTION0KEHNEHAKOOPIMHATHONILIOCKOCTUTpaduKoB yHKIMIBHAa Y =KX,y=kX+h,y=ax?,
y=ax®,y=vx,y =|X| B3aBHCHMOCTHOT 3HaueHHiI K03(PUIMEHTOB;OMNUCHBATHCBOHCTBADYHKIIHIA.

Crpouts " n300paxarb CXEMaTU4YECKU rpaduxu KBaJPAaTHUYHBIX
(G yHKLUH,0MUCHIBATHCBONCTBAKBAAPATUYHBIX (DYHKIMH MO UXTpaduKam.

Pacno3naBate kBagpaTtuuHyto (QyHKIUIO 1O (Qopmyine, TPUBOIUTH NPUMEPBHIKBAIPATUIHBIX
GyHKUMIN3 peanbHOMKU3HU, PU3UKH,T€OMETPHUH.

Apupmemuueckaauzeomempuueckaanpozpeccuu

Pacnio3HaBaTeapu(pMeTHUECKYIOUT€OMETPUUECKYOIPOrPECCUUTIIPUPA3HBIX CIIOCO0aX3aJaHuU .

BBINOoHATEBEIYUCIEHUSCUCIIONB30BaHUEM POPMYIIN-
rowieHaapupMeTHUECKONUTEOMETPUIECKOUTTPOTPECCHIA,CYyMMBITIEPBBIX NUIICHOB.

N300pakaTbuIeHBINOCIEA0BATEIbHOCTUTOUKAMUHAKOOPIMHATHOMIIIIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YUCIOBBIMH IOCIEIOBAaTEIBHOCTSIMH, B TOMYHUCIE 3a/Ja4dl W3
peanbHOM JKU3HU (C UCTIONIBb30BaHUEM KAJBKYJIATOPA, IU(PPOBBIXTEXHOIOTHI).

PaGouasi nporpamma yueoHoro kypca «I'eomerpusi» 7-9 kiaaccnbl

Heaun3zyvyeHussy4eOHOroOKypca
«MaTemMaTHKy yXe 3aTeM y4YUTh Halo, YTO OHA YM B MOPSAOK MPUBOJIUTY», —MUCAT BEJIUKHIMA

pycckuit YYEHBII Muxann BacunseBuu JloMoHOCOB. 14 B
TOMCOCTOUTO/THAN3IBYXIIEIEHOOydeHHST€OMETPUNKAKCOCTABHONYaCTUMATEMATUKUBIIIKOIIE. D TOMIIETT
HCOOTBETCTBYETA0Ka3aTelbHAsIIMHUATIpenogaBaHussreomerpun. CceibMorokiacca Ha ypokax
reoMeTpun oOyyaromuiics YUUTCS MIPOBOJMUTH
JI0KA3aTeNbHBIEPACCYXKIAECHUS,CTPOUTHIOTNYECKUEYMO3AKITIOUECHUS, JOKA3bIBAThUCTUHHBIC Y TBEPKICHU

1 u CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, MIPOBOJUTH paccyXIaeHust

«OTIPOTUBHOTO»,0TJIMYATHCBOUCTBAOTIIPU3HAKOB, POPMYIMPOBATHOOpAaTHRICYTBEPK IeHMST. OO ydaro]
UICS,0BIIAIEBITHIICKYCCTBOMPACCYKIATh,0yICTIIPUMEHSTh €0 U B OKPYKAIOIICH KU3HU.
Bropolinenbron3ydeHusreOMETpUHSIBIIIE TCUCIIONb30BAHUECEEKAKUHCTPYMEHTA TIPU  PEIICHUU
Kak MaTeMaTUYECKHX, TaK u MPAKTUYECKUX
3a/1a4,BCTPEYAIONTUX CABPEATbHOWKN3HI. OKOHYMBITUHKYPCTE€OMETPUHUOOYIAIOIITUXCS IOJDKEH OBITH B
COCTOSTHUM OIPEACIUTh T€OMETPHUECKYI0 (PUrypy,onmucaTh CIOBaMU JAaHHBIAYEPTEK WIH PUCYHOK,
HaWTH
rmomaz[L:«:eMeHLHorquaCTKa,paccIJI/ITaTLHeo6xozLI/IM:P§o;LJmHy0HTOBOHOKOHHOFOKa6eJ1;II/IJ11/ITp66yeMLI



epa3MephIrapakaisaBTOMOOMIIL. DTOMYCOOTBETCTBYETBTOPAS, BHIUUCIIUTEIIbHASL JIMHUSL B HM3y4YCHUU
reOMEeTpUHU B LIKOJIE. KpaiitHeBa)xHONOYEPKUBATHCBA3ZUT €OMETPUUCAPYTUMHUIIPEAMETAMH,
MOTHBUPOBATh UCIIOJIb30BATh OTpeIeIICHUS TCOMETPUICCKUX
(GUrypHUIoHATHH,1eMOHCTPHUPOBATHIIPUMEHEHUETIONYYEHHBIX YMEHUIB(U3UKENTEXHUKE. DTUCBSI3UHAN
OoeestpKOBUIHBIBTEMAX «BekTOpbI», « TpUTOHOMETPUIECKUECOOTHOIICH s, « MeToakoopanHat»u«Te
opemalludaropar.

MecToy4eOHOrOKypcaByYeOHOMILJIAHE
CornacHoy4ueOHOMYIUIaHYB 7—
OknaccaxuzyyaeTcsaydeOHbIMKYypc«l eoMeTpHs», KOTOPBIHBKITIOYAETCIIEYIOIIMEOCHOBHBIEPA31EIbICO/IE

poKaHUSA:
«['eomerpuueckue GuUryppl ¥ HUX CBOMCTBaY, «M3mepenue
rE€OMETPUYECKUXBEIINYNH»,aTAKKE «/]€eKapTOBBIKOOPANHATBIHAIUIOCKOCTH, «
Bekropbi».

Y4eOHBIAIIIAaHTIPE AyCMAaTPHUBACTU3yUCHHET€OMETPUMHA0A30BOMYPOBHE, UCXO/I U3 HE MeHee 68
y4eOHBIX YacoB B yueOHOM Tofy. Bcero 204 wacazaTpu romaoOydeHusl.

Coaep:xanueydedoHorokypca«l'eomerpus» (mororamo0yueHus)

7 kaace

Havansaslenonstuareomerpun. Touka, npssmas,oTpe3ok,iyd. Yroa. Buaeryrinos. BeprukansHbeienc
MexHbleyTIbl. buccekrpucayria.JlJomanas,MHOroyronsHUK. [ lapamiensHOCTEUIIEPIIEH TUKYIIPHOCTBIIP
SAMBIX.

CummeTpuuHBbIeDUTYPBI. OcHoBHbIE CBOICTBa 0CeBOM CUMMETPHUH.
IIpuMeppICHMMETPUMBOKPYKAIOILIEMMHUPE.

OCHOBHBIEIOCTPOEHHUSACIIOMOIIBIOUUPKYIAUTNHEHKH.

Tpeyronsuuk.Beicota,Mennana,ouccekTprca,uxcBoicTsa. PaBHOOCIpEHHBIMMPABHOCTOPOHHUIAT
PEYTOJIbHUKH.

CaoiicTBaunpusHaKupaBHOOeApeHHOrOTpeyroipHuKa. [ [pu3HaKupaBeHCTBATPEYTOIBHUKOB.

CaolicTBannpu3HaKunapauieabHbIXIpsMbIX. CyMMayTioBTpeyrojibHUKa. BHeHue yTJIbl
TPeYrojbHHKA.

[IpsimoyronbHBINTPEyTr0bHUK. CBOMCTBOMEINAHBIIPSAMOYT OJIbHOIOTPEYT OJIbHUKA, IPOBEAEHHON
krunotenyse. [ [pu3HakupaBeHCTBANPSAMOYTOIBHBIXTPEYT OJIbHUKOB.
[psamoyronsHbIATpeyromsHukcyriaomMs30P,

HepaseHnctBaBreomeTpun:HepaBeHCTBOTPEYTOJIbHIKA, HEPABEHCTBOOIJIMHE JIOMAHOM, TeopeMa O
OosbiieM yriie u OoJblIel CTOpOHe TpeyrojibHuKa. [ leprneH uKyIsip NHAKIIOHHAS.

I'eomerpuueckoemecToTouek.buccekTpucayriancepe IMHHBIMIIEPICHAUKYIISIP
KOTPE3KYKaKI€OMETPHUUECKHE MECTATOYEK.

OKpy>KHOCTBUKPYT,XOpAauuaMeTp,uXxcBoiicTBa. B3aiMHoepaconoxkeHine  OKpYy>KHOCTHU U
IIPSAMOM. Kacarenbnas U CeKyl1las K
OKpY>KHOCTH.OKPY>KHOCTb,BIIUCAHHASBYT 0J1. BICcaHHasi Mo CaHHAasi OKPY>KHOCTUTPEYTOJIbHUKA.

8 kuace

YUeThIpEXYroJIbHUKMY. [apamutenorpamm, €ero MIpU3HAKHU 51 CBOMCTBA.
YacTtHblecyyaunapasuienorpaMmmMoB(IIpsIMOYT 0JIbHUK,pOMO,KBaIpaT), UXIpU3HaKuKcBolicTBa. Tpanenn
1,paBHOOOKas Tpanenus,e€cBoicTBaunpusHaku. [ IpsamMoyroapHasTpanenus.

Metonynsoenusmeaansl. LieHTpanbHassCUMMETpHSL.

TeopemadanecanteopemMaoponopUUOHATBHBIX0TPE3KaX.Cpe THUETMHUUTPEYT OJIbHUKAN
Tpaneunu.lleHTpmace TpeyrojbHHKA.

[Nono6uerpeyronbHuKoB, k03 punmentnonodus.IpuznakunonodustpeyroabHUKoB. I [pumenenn
eno00UANpPYU PEeIICHUUITPAKTUIECKUX 3a1a4.

CaoiicTBarutomazeiireomerpuaeckux puryp.@opmMyablUIAIIONIA U TPEYT OJIbHUKA, TapaJlIeIorpa
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MMa,poMbanTtpanenui. OTHOLIEHUEIUIOMAAe 0100 HBIX ¢uryp.Brrancnenue iomanen
TPEYTOJILHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToioymare.

Teopemalludaropa.llpumenenuereopemsll ludaropanpupenieHUUIPaKTHYECKHUX 3a/1a4.

Cunyc, KOCHHYC, TaHT'€HC OCTpOro yria IIPSIMOYT OJIBHOTO
TpeyroyibHuKa. OCHOBHOETPUT OHOMETPUUECKOCTOX1eCTBO. TpuronomeTpuuecknepyHkunnyrioss30°,
45° n60°.

BrircaHHBIEMIIEHTPAJIBHBIEYTIIBL, YTOIIMEXK Y KacaTeIbHON "
XOpAOM. YTIIBIMEKTYXOPIAMUUCEKYIIIMMU. BIMCaHHBIENONIMCaHHBIEYE THIPEX YT OJIbHUKH. B3anmHOepac
NOJIOKEHHUEIBYXOKpYyxkHOocTel. KacanueokpyxHocTeit. O01ue kacarenbHble KIBYM OKPYKHOCTSIM.

9 kumace

Cunyc,kocunyc,TanreHcyriaoBoT010180°.OCHOBHOETPUTOHOMETPUUYECKOETOXK,1€CTBO. DOpMYITbI
MMPUBCACHUA.

PemenuerpeyronsuukoB. TeopeMmakoCMHYCOBUTEOpEeMacHHYCOB. PellieHuenpakTuue cCKux3aaucu
CIIOJIb30BAHUCMTCOPCMBIKOCUHYCOBUTCOPEMBICUHYCOB.

IIpeoOpaszoBanuenono6us.I101001ecO0TBETCTBEHHBIXAJIEMEHTOB.

Teopemaonpon3Be e HUMOTPE3KOBXOP/I, TEOPEMBIOTIPOU3BEIEHUMOTPE3KOBCEKYILINX, TEOPEMAOKB
aZpare KacaTeJIbHOM.

Bexrop,iimrHa(Moayb )BEKTOPa,COHAIIPABIEHHBIEBEKTOPBL, TPOTUBOMNOI0KHOHANPABICHHBIEBEKT
OpBLKOJUIMHEAPHOCTHBEKTOPOB,PABEHCTBO BEKTOPOB, OIIEPALIMM HAJl BEKTOpaMu. Pa3noikenue BeKTopa
1o
JBYMHEKOJUTMHEeapHbIMBeKTOpaM. KoopanHaTsiBekTopa. CKaasipHOCPOU3BEACHUEBEKTOPOB, IPUMEHEH
ue JUITHaXOXKACHUSUTUH UYTJIOB.

IInanupyeMble npeaMeTHbIE pe3yJbTaThl 0CBOEHHUsI padoyeil mporpaMMbl Kypca (1o rogam
o0yueHus)

7xknace

Pacnio3HaBaTh U3y4eHHBIE T€OMETPHUECKUE (PUTYDPBI, OIPEENIATh UX B3AUMHOE PacIOIoKEHHe,
n300pakaTh TeOMETPUIECKUE (DUTYPHI; BHITIOTHATh YEPTEKHU 0 YCIOBUIO 3a7aun. I3MepsITh TMHEHHbBIS
U YIJIOBBIE BEJIMYMHBI. PemiaTe 3a1aun Ha BBIYMCIIEHHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTb rpy0yr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEIMUMH IPEIMETOB B PEAIbHOM XKHU3HU, Pa3MEPOB
IIPUPOJIHBIX 00BEKTOB. Pa3znuuaTe pa3mMepsl 3TUX 00BEKTOB MO NOPSAIKY BEINYUHBI.

CTpouTb 4epTeKu K reOMETPUYECKUM 3aJadaM.

Ilonb30oBaTbCsa NpPU3HAKAMHU PABEHCTBA TPEYTrOJIBHUKOB, HCIIOJIB30BaThb IPU3HAKM U CBOWCTBA

PaBHOOEIPEHHBIX TPEYTrOJIbHUKOB npu peLIeHNN
3aga4.lIpoBoauTBIOrHUECKHUEPACCYKAECHUSACUCIIONB30BAHUEMI€OMETPUUECKUX TEOPEM.
[Tonp3oBaThCs MpU3HAKaMU paBeHCTBa MPSAMOYTOJIBHBIX

TPEYroJIbHUKOB,CBOMCTBOMMEANAHBI, IPOBEAEHHONKI UIIOTEHY3E€IPSMOYTOJIbHOTOTPE YT OJIBHUKA, BPELLIE
HUY F€OMETPUUYECKUX 3a/1a4.

OnpenensaTbiapaiieIbHOCTHIIPSIMBIXCIIOMOIIBIOYTIOB,KOTOPIEOOpa3yeT € HUMH  CeKyllas.
OnpenensT NapajuIeNbHOCTh NPSIMBIX C TOMOILBIOPABEHCTBAPACCTOSHUINOTTOUEKOAHOUIIPSIMONT0
TOYEKAPYTOUIPSAMON.

Pemate3agaunHakieTdaTronoymare.

IIpoBoauTs BBIYHCIICHUS u HaxOJUThb YHCJIOBbIE u OyKBEHHbBIE
3HAYEHUAYTIIOBBI€OMETPUUECKUX3a1a4aXCUCII0IB30BaHUEMCYMMBIYTJIOBTPEYT OJIbHUKOBUMHOT OYT OJ1b
HUKOB,CBOMCTBYTJI0B,00pa30BaHHBIXIIPUIIEPECCUCHUNIBYXITapAIIICIbHBIXIPSMBIX CeKyILeH. PemaTsp
aKTUYECKUE3aJauNHAHAX0XKICHUE YIIIOB.

Bnaners MIOHATHEM r€OMETPUYECKOTO MecTa TOYEK.YMETh
OIpesIeATEONCCEKTPUCYYTIaucepe IMHHBINIIEPICHINKYIIS PKOTPE3KYKAKI€OMETPUUECKUEMECTa TOUEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U JHAMETPAOKPYKHOCTH,
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[10JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3T CBOMCTBAIIPUPELICHUN 3a1a4.

Bragers noHATHEM ONMCAaHHOW OKOJO TPEYrOJIBHHKA OKPYXHOCTH, YMETBHAaXOIWUTh €€ LIEHTD.
ITonb3oBaThCA bakTamu 0 TOM, 4TO OUCCEKTPUCHI
YTJIOBTPEYTOJIbBHUKAIIEPECEKAOTCABOJHONTOUKE, HOTOM,4TOCEPEAMHHBICTIEPIICHIUKY IS PBIKCTOPOHAMT
PEYTrOJIbBHUKANEPECEKAIOTCIBOAHONTOUKE.

Bnaners MIOHATHEM KacaTeJbHOU K OKPY’KHOCTH, II0JIB30BAThHCS
TEOPEMOUOIIEPIIEHAUKYIIIPHOCTUKACATEIbHONUPAINYCA,IPOBEIEHHOT OKTOUKEKACAHHUS.

[Tonp30BaThCANPOCTEHIIMMUT€OMETPUYECKUMUHEPABEHCTBAMU, TOHUMATBUXITPAKTUYECKUI
CMBICILIIpOBOIUTE OCHOBHBIE T€OMETPUYECKUE TTIOCTPOCHUS € ITOMOIIBIO LIUPKYIIAUIUHENKY.

8 kJace

Pacno3HaBaTbOCHOBHBIEBUIBIUETHIPEX YT OJIbHUKOB,NXJIEMEHTBL ITOJIb30BATECANX ~ CBOWCTBAMH
IIPUPELICHUUTEOMETPUIECKIX3a1a4.

[IpuMeHATh CBOMCTBA TOYKM IEpPECEUYECHUs MeEIUaH TPEeyroibHUKa (LEHTpaMacc)BpelIeHnn
3az1ad.

BrnagetrbnonsTueMCpeIHEHITMHUUTPEYT OIbHUKAUTPANIC MU, IPUMEHATh  UX  CBOHCTBA  IpH
peuieHuu reomerpudeckux 3anad. Ilons3oBaTecsaTeopemoit daneca u TEOPEMON O IPONOPLIMOHATIBHBIX
OTpe3Kax, NPUMEHATh UXUIPEIICHUAIPAKTUIECKAX3a,/1a4.

[IpuMeHATHIPU3HAKUTIOAOOUATPEYT OIbHUKOBBPEILICHUUTCOMETPUYECKHX 3a/1a4.

[Tonp3oBaTbcaTeopemoiil lndaropanispenieHusIreOMeTPUICCKUXUTTPAKTHIECKIX3a1a4. CTPOUTh
MaTEMaTHYECKYIOMO/IEIbBIIPAKTUYECKMX3a/1a4aX,CaMOCTOSATENIbHOAEIAThUEePTEKNHAXOJUTHCOOTBETCT
BYIOILLME/JIVHBI.

BnaaeTbnoHATUAMUCUHYCA,KOCUHYCAUTAHT €HCAOCTPOTOYTJIAIPSIMOYTOJIBHOIO  TPEYTOJIbHUKA.
[Tos1b30BaTHCA 3TUMHU MOHATUAMMU IS PELICHUSIIPAKTUYECKUX 3a1a4.

Bbrancnare(pazamuHbIMUCTIOCO0AaMH )III0IIABTPEYT OIbHUKANTUIONA IMMHOT O YT OJIbHBIX UL YP(
MOJIB3YSACh,T IEHE00X0TUMO,KAIbKYIITOPOM ). I IpuMeHAThIIOTydeHHbIEYMEHUS BIIPAKTUYECKUX 3a/1avyax.

Bnanets HOHATUAMHU BIIMCAHHOTOU LEHTPaJIbHOr0YTJIa,
UCIOJIb30BATHTEOPEMBIOBITMCAHHBIX YTIIAX, yTIIAXMEXKTYXOpJaMU(CEKYLTUMH ) UyTIIEMEXKTyKacaTEIbHON
U XOPJIOMIpHU pEeLIEHUN FreOMETPUIECKIX3a1ay.

BiiageTbioHATHEMONIMCAaHHOT OYEThIPEX YT OJIbBHUKA, TPUMEHSATHCBOUCTBAOIIMCAHHOTO
Y4eThIPEXYrOJbHUKAIIPUPELIEHUH 3a/1a4.

[IpumensaTs MIOJIyYEHHBIE 3HAHUS Ha IIPAKTUKE — CTPOUTH
MaTeMaTHYEeCKHUEMOAEINAJIA3a1aupeaaIbHOMKU3HUUIPOBOIUTECOOTBETCTBYIOIIIUEBBIYNCICHUSCITPUME
HEHUEMIIOIOOUAUTPUTOHOMETPHUH(ITOJIB3YAChH,IIEHE00X0IUMO,KAIBKYIISITOPOM).

9 kiace
3HaTHTPUTOHOMETPUIECKHE() YHKIIMUOCTPHIXYTIOB,HAXOIUTHCHXTIOMOIIBIOPA3INYHBICIIEMEHTHI
IPSAMOYTOJIbHOTOTPEYT OJIbHUKA(«PEIIEHUETIPSIMOYTOJIbHBIXTPEYT 0JIbHUKOBY ). Haxo 1uTh(crioMonproka
JBKYISITOPA)TTUHBIN YTIIBI JUTS1 HE TAOJUYHBIX 3HAYCHHA.
[onp3oBaTbeshopMyIaMUIIPUBEIEHUSTMOCHOBHBIMTPUTOHOMETPHUECKUMTOXKIECTBOMITHAX 00K
JECHUSICOOTHOMIEHUHME)K Ty TPUT OHOMETPUYECKUMHUBEITNIHHAMH.
Hcnonb30BaThTEOPEMBICHHYCOBUKOCHHYCOBIITHAX 00K ICHUSPa3 TMYHBIX 3JIEMEHTOB
TPEyroJbHUKA («PELICHNE TPEYTrOIbHUKOBY), TPUMEHATHUXIIPH PEIICHIH T€OMETPUIECKUX3a1ad.
BrnanersnoHaTHAMUIIPE0Opa30BaHHUANION00MS,COOTBETCTBEHHBIXJIEMEHTOBIIOJ00HBIX huryp.Ilo
JH30BaThCACBONCTBAMUIIONOONAIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JUIMHBI U HAXOAUTH YIIIBI y
no100HBIXpUryp. I IpuMEeHATECBONCTBANIOJOOUABIPAKTHIECKUX3a/1a4aX. Y METhIIPUBOIUTHIIPUMEPHIIIO
TOOHBIX(UTYP BOKPYKAIOIIIEMMHUPE.
[onp30BaThCATEOPEMAMUOTIPOU3BEICHUMOTPE3KOBXOP/I,0ITPOU3BEACHUNOTPE3KOBCEKYILINX,0KBA
ApaTeKacaTelbHON.
[onp30BaTbCABEKTOPAMU,IOHUMATHHUXT€OMETPUIECKUNU(PUINIECCKUNACMBICIL, TPUMEHITHUXBPEII
CHUUTeOMEeTpUUCCKUXUpH3nIecKnx3aaad. [ [puMeHAThCKaIIPHOCTIPOU3BEICHUEBEKTOPOB ITHAX 0K I€H
WS TTUHUYTJIOB.
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HOJ'IL3OBaTLCHMeTOHOMKOOPHHH&TH&HJ’IOCKOCTI/I,HpI/IMeHHTBCFOBpeH_IeHI/II/Il"COMCTpI/IquKI/IXI/IHpaK
THUYCCKUX 3a1a4.

Pa6ouasi nporpamMmMma y4e0HOro kKypca « BeposiTHOCTh M CTATUCTHKA» 7-9 Kiiacchl

HenunsyyennssyueOHOrokypca

B COBPEMEHHOM uuppoBoM Mupe BEPOSITHOCTH 5 CTaTUCTHKA
pruOOPETatoTBCEOOIBITYI03HAYNMOCTb,KAKCTOUKU3PEHUS TPAK THYECKUXTIPHIIOKEHUH, TAKK UX POJH B
o0pa3oBaHuH, HE00X0JUMOM KaKI0MY YEJI0BEKY. Bospacraer

qrCcIonpoQeCcCuil, MPUOBIAICHUNKOTOPEIMUTPEOYETCAXOPOIIasita30BasinoAr0TOBKABOOIACTUBEPOSTHO
CTUUCTATUCTUKH, TAKASTIOAT OTOBKABAKHAIJISATIPOIODKCHUSI00pa30BaHUS M IJITYCTICIITHOUTTPOheCCUOHAT

BHOMKApbEPHI.

Bcrananeo6xoauMocTbchopMUpPOBATEYO0 yUAIOTIIUXCS (G YHKIIMOHATBEHYIO TPaMOTHOCTb,
BKJIIOUYAIOIIYIO B ceds B
KayeCTBEHEOThEMIIEMONCOCTABIISIONICITYyMEHNEBOCTIPUHUMATBUKPUTUYECKUAHATU3UPOBATh
UHpOpMALIHUIO, IIPEJICTaBICHHYIO B pa3IMYHBIX dopmax,
ITOHMMATHBEPOSITHOCTHBINXAPaKTEPMHOT UXPEaIbHBIXIIPOLIECCOBU3ABUCUMOCT €1, ITPOU3BOAUTD
IIPOCTEUILINE BEPOSATHOCTHBIE pacyEThl. 3HAKOMCTBO c

OCHOBHBIMUIIPUHIIUIIAMHUCOOPA,aHATM3AUIIPEACTABICHUSA JAaHHBIXU3PA3IUYHBIXCHEPKUZHNOOIIECTBAUT
OCY/IapCTBANPHOOINAaeTOOyUaIOIUXCIKOOIIECTBEHHBIMUHTEpecaM. M3yueHne OCHOB KOMOWHATOPUKHU
pa3BHUBAeT HABBIKU OpraHu3anuuinepedopa u noAcuéra yucia BApUaHTOB, B TOM YHCJIE, B MIPUKIAIHBIX
3aa4ax.3HaKOMCTBO c OCHOBaMUTEOpUUTPADOB co3aaét MaTeMaTUYeCKUN
byaaamMeHT I OPMUPOBAHUIKOMIIETEHITUHBOOIACTHHH(DOPMATUKUUTTN(DPpOBBIXTeXHOTOT Ui [ loMmrmo
3TOT0,IPUU3YYCHUNCTATUCTUKUMUBEPOITHOCTHOOOTAIIAI0TCATIPEACTABICHUAYYAIINXCSIOCOBPEMEHHOMK
apTUHEMHUPANMETOAAXErOUCCIIeI0BaHU,POPMUPYETCATTOHUMAHUEPOIUCTATUCTUKUKAKICTOYHUKACOLIN
JIbHO3HAYMMONMH(POPMALIMUN3AKIIA [BIBAIOTCIOCHOBBIBEPOSTHOCTHOTO MBIIIIJICHHUS.

B cooTBeTCTBUM C JaHHBIMU LIENSIMU B CTPYKTYpE MporpamMmbl yueOHOTOKypca «BeposTHOCTD U
CTaTUCTHKA» OCHOBHOH IIKOJIBI BBIACICHBI CIEAYIONIMECOIEePKATEIbHO-METOAMYECKUE JINHUH:
«[IpencraBnenue JTAHHBIX u
OIMCATETbHASICTATHCTUKA; «BEPOATHOCTEY; « DNIEMEHTHIKOMOHMHATOPUKI; « BBeIeHHEBTEOpHIOTpadoB
».

Conepxannenuann«lIpecraBieHne JaHHBIXHONICATETBHASCTATHCTUKANCITY KUTOCHOBOU IO
PMUPOBAHUSHABBIKOBPAOOTHICUH(POPMAIIUEH :0TYTCHUAMUHTE PIIPETATUMHH(POPMAITIH, IPEACTABICHHO
HBTabIMLax, HaquarpaMMaxurpapukax1ocoopa,npeicTaBIeHUIMaHaIN3aJaHHBIXCUCTIOb30BAHUEMCTA
TUCTUYECKUXXAPaKTePUCTUKCPpEeTHUXUpAccenBaHus. PaboTasiciaHHBIMI,00y9aroInecsy4aTCICUnThIBA
THUMHTEPIIPETUPOBATHIaHHBIC, BBIIBUTATh,ApTYMEHTUPOBATHHKPUTHKOBATHIIPOCTEHIITMETUITOTE3BI,pa3
MBIIUTSAThHAI(PAKTOPaMU,BBI3BIBAIOITUMUN3MEHYNBOCTh, MOIICHUBATEUX BIUSTHUEHAPACCMATPHUBAEMbICB
SJIIMYMHBIATIPOIIECCHI.

MecToy4eOHOroKypcaBy4eOHOMILJIAHE
B7-9xnaccaxuzydaeTcsakypc«BeposTHOCTBHCTaTHCTHKA»,BKOTOPBIHBXOIST pa3/Ielibl:
«[IpexncraBneHne JaHHBIX M OMKCATEIbHAS
CTaTUCTUKaY; «BEpOATHOCTEY; «DNEMEHTHIKOMOMHATOPUKIY; « BBeeHHEBTECOpHIOTpa(oB».
HanzydennenanHorokypcaoTBoaAnT | ydeOHBIIUACBHEICTIOBTCUCHI C IO roaa o0yJeHus,
Bcerol02yuebHbIxvaca.

CopepxanueyueOHOrokypca « BeposiTHOCTb M CTATHCTHKA» (IIOroAaMo0y4eHus )

7 Kaace

IIpencraBnenue JAHHBIX B BUJIE TabuIL, JUarpamm, rpauKoB.
3anoaHeHUeTa0INIL, YTEHUEUTTOCTPOCHUEIUAr paMM (CTOIOMKOBBIX(CTOIOUATHIX )UKPYTOBbIX).  UTeHue
rpauKOB peasbHBIX MpoleccoB. M3BieueHne uHboOpMaNMK H3AHATPAMMUTAOIHILHUCTIONB30BaHHEN
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UHTEPIPETALMSIAHHBIX.
OnwucarenbHas CTaTUCTHUKA: cpenHee apudmeTnyeckoe, MeauaHa,
pa3max,Han0oJIbIlIeeNHANMEHbIIIee3HaueHUIHA00paunCIIoBbIX 1aHHBIX. [ [puMepbIcTydyaitHOHN3MEHUNB
OCTH.
CaydaiiHplif 3KcHepuMeHT (OIBIT) M ciaydailHoe coObiTue. BeposTHocTh MuacToTa. PoOnb
MaJIOBEPOSITHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUI B MpUpoenBoOLIecTBE.MOHETa UUTpaTIbHAS
KOCTBBTEOPUH BEPOSTHOCTEH.

I'pad,Bepmmna, pebpo.CrenensBepiinHbl. HucaopéoepucyMMapHasiCTENIEHb BEPILIHH.
[IpencraBnenwue 0 CBSI3HOCTHU rpada. -lemnu u IIUKJIBL. [Tytu
Brpadax.O6xoarpada(sinepomyTs).lIpencraBierrneodopueHTupoBaHHOMTpadeE. Pemenue
3a1a4@IoMOoIIbIOrpadoB.

8 kuacc

[IpencraBneHre 1aHHBIX BBUIETAOIUI, THAT PAMM,Pa(hUKOB.

MHO0eCcTB0,371€eMEHTMHOKECTBA,10AMHOKECTBO. OniepaliuiHaAMHOKECTBAMU : 00 b AMHEHHE, TIEP
ecedeHue,nonoaHeHne. CeoiicTBaonepanuiiHaJMHOKECTBAMU TIEPEMECTUTEIIBHOE,COYETATEIBLHOE, PACTI
penenuTenbHoe,BKIItoueHHs. icionb30BaHuerpauuecKoronpecTaBIeHUIMHOKECTBISIONUCAHUsApEa
JIbHBIXIIPOLIECCOBUSIBIICHUI, IIPY PELLICHUN3a1ay.

N3mepenne paccenBaHus JAaHHBIX. Jlucmepcuss W CTaHJApTHOE  OTKIIOHEHUEYMCIIOBBIX
HabopoB./[narpamma pacceuBaHusI.

DnemeHTapHblecOObITHACTYYaliHOroombITa. CitydalinbiecoObTus. BeposatHocTHCOOBI THI. OTIBITHIC
PaBHOBO3MOXKHBIMHU3JIEMEHTAPHBIMUCOOBITUAMU. CityyaiiHblii BBIOOpP. CBsI3b MEXy MATOBEPOSTHBIMU
U IPaKTUYECKUOCTOBEPHBIMUCOOBITUSIMUBIIPUPOIE,00111€CTBENHAYKE.

JepeBo.CBoNCTBaAepEBbEB:EAUHCTBEHHOCTITYTH,CYILIECTBOBAHUEBUCYEUBEPILIMHBI,
CBSA3bMEXTY UMcIoMBepInHuuncIoMpeEdep. IlpaBunoymuoxkenus. Pemenue 3anayu comomiporpagos.

IIpotuBononoxusiecoObITH. Jnarpammalitnepa. O6be quHeHUEHTIEpecedeHnecoOobI THIL. HecoBme
cTHbIecOObITHSL. DOpMyaciIoKeHUIBEPOATHOCTEN. Y clioBHasBepoaTHOCTb. [ IpaBunoymuoxenus. Hezas
ucumblecoObITH. [IpecTaBnenreskcnepuMeHTaBBr/ e iepeBa. PerennesasauHanax 0k 1IEHUEBEPOSITHOC
TEUCITOMONIBIOIEPEBACTYYAHOT OIKCIIEPUMEHTA, AUarpaMmmMOIuepa.

9  kumace

IpencrapneHre1aHHBIXBBUIETAOIHNLL, IHAT pAMM,I'paUKOB, UHTEpIIpEeTalisl JaHHBIX. UTeHue u
IOCTpOEHHE TalJIHIL, AUarpamMm, rpauKoB MOpeabHBIMAAHHBIM.

IlepectanoBku u (akropuan. Coueranus u yucio coueranuil. Tpeyronapaukllackans.Pemenue
3aJ]a4CUCII0Ib30BAHUEMKOMONHATOPUKHY.

I'eomerpuueckas BeposTHOCTb. Ciiy4aifHblii BEIOOP TOUKM U3 (PUTYpHI HATNTIOCKOCTH,U30TPE3Ka U
U3yTHOKPYKHOCTH.

Wcneitanne.Ycnexuneynava.Cepusucnsitanuiigonepporoycnexa.Cepusucnelranuiibepnymim. B
€POSATHOCTUCOOBITUMBCEPUUHUCTIBITAHNI bepHYILITH.

Cnyuaitnas BEJINYMHA u pacrpezneieHue BEPOSITHOCTEH.
MaremaTtnueckoeoxxuganuenaucnepcus. I IpuMepsiMaTeMaTHUE€CKOT 00K JaHUSIKAKTEOPETHIECKOTO
CpeHero 3HAYEHUs BEJINYHHBI. MatemaTtnueckoe OKUJaHHE

UAMCIIEPCUsACTyYaiHONBEIMYMHBICIUCIIOYCIIEXOBBCEPUUUCTIBITAHUH BepHY TITH .
[lonstHe o 3akoHe OoypImIMX Yucenl. VM3MepeHHe BepOATHOCTEH ¢ MOMOIIbI0YacTOT.Pobu
3Ha4YeHHE 3aKOHA0OJIBIINXYUCEIBIPUPOIECH OOIIECTBE.

H.nalmpyeMble NMpeAMETHBIC PE3YyJIbTAaThl 0OCBOCHHUS IIPOTrPaMMbI (l'lO FO}IﬁMOﬁy‘leHHﬂ)

[IpeameTHbie  pe3ynbTaThl OCBOCHHMS  Kypca «BeposTHocTh W cratuctuka» B7-9
KJIaCcCaxXapaKTEPU3YIOTCS CIECAYIOIUMHA YMEHUSIMU.

7 KJaacc

I’II/IT":ITIJI/IH(I)OpM":lI_II/IIO,l'[pel[CTa,BJIE’:HHy}OBT3,6HI/II_[aX,HEI,HI/Ia.I‘ paMMaX;HpGI[CTaBHHTLI[aHHBICBBI/IIIeTa
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OJIUIL,CTPOUTHINATPAMMBI(CTOJIOMKOBBIE(CTOIOUATHIC)H KPYTOBBIE) 110 MAaCCHBAM3HAYCHU.
OnuchIBaTBUMHTEPIPETHPOBATHPEATHLHBICUNCIIOBBICIAHHBIC, TPEICTABICHHBICBTA0IMIIAX, Ha
auarpamMMax,rpadukax.
Hcnonb3oBath TUIs OITUCAHHSA JTAHHBIX CTaTUCTHYECKHUE
XapaKTEePUCTHKU:CpeTHEeaprPMeTHIECKOE, MeANaHa, HanOOIbIIIeeNHANMEHBIIIee3HAYCHNU S, pa3MaXx.
Hmets mpencTaBieHue O CIydailHOW M3MEHYMBOCTH Ha MpHUMEpax IeH,PpU3NYeCKUX BEITUYWH,
AHTPOIIOMETPUYECKUX JaHHBIX; UMETh NPE/ICTABICHUE OCTATUCTUIECKOYCTOHYNBOCTH.

8 kuace

N3pnekate u mpeoOpa3oBbIBaTh WH(POPMAIIMIO, MPEACTABICHHYIO B BHICTAOIUIl, AHArpam,
rpadMKOB; MPEACTABIATH AAHHBIE B BHJE TAOMNII, AUArpaMM,rpadHKOB.

OHI/ICI)IBaTI)I[aHHI)IeCHOMOIHBIOCTaTHCTH‘ICCKHXHOKa:SaTeHeﬁ:CpeI[HI/IX?’Ha‘-ICHI/If/'I nu Mep
paccenBanus (pa3Max, JUCIIEPCHS U CTAHIAPTHOE OTKIoHeHue). HaXoMuTh 4acTOT YHCIOBBIX 3HAYCHHUIH
Y YaCTOTHI COOBITHIA,BTOMYHCIIENIO PE3Yy/IbTaTaMH3MEePEHUMUHAOIIOACHUH.

HaXOI[I/ITbBepOHTHOCTHCquaﬁHBIXCO6BITHﬁBOHBITaX,BHaHBGPOHTHOCTI/I QJICMCHTAPHBIX
CO6LITI/II>1,B TOM 4YHUCJIC B OIIbITaX CpaBHOBO3MO)KHI:IMI/IBJIGMCHTapHI)IMI/ICO6I)ITI/I$IMI/I.
Hcnons3oBaTh l"pa(l)I/I‘leCKI/Ie MOACIIN: ACPECBO CHy"IﬂﬁHOFO

AKCIIEPUMEHTA, AuarpaMMblOiIepa, yucioBas mpsmas.

OnepupoBaTbIIOHATUAMHU :MHOKECTBO,10IMHOKECTBO; BBITOJIHATHOIIEPALIUMHAIMHOXKECTBAMU :00
‘bEINHEHUE,[1IEPECECYEHUE, JOITOITHEHNE; IEPEUNCIIATHITIEMEHTHI
MHOXECTB;[IPUMEHATbCBOVCTBAMHOKECTB.

Hcnonp3zoBaTh rpaduueckoe NpeacTaBI€HUE MHOMKECTB M CBA3€H MEXIYHUMH ISl ONHCAHUS
MPOIIECCOB U SBJICHUH, B TOM YHCIIE NP PEILIEHUH 3a]a4 U3APYruX y4eOHBIXIIPEAMETOBH KypCOB.

9  kuace

W3BnekatbunpeoOpa3zoBbIBATbUH(OPMALINIO,IPEACTABICHHYIOBPA3INYHBIX MCTOYHUKAX B BUJE
Ta0JIuIl, AUarpaMm, rpaduKoB; MPEICTaBISIThIaHHBICBBU/IC TA0JIHIL, AHATPAMM,PAQHUKOB.

PemaTb3agaunopraHiu3zoBaHHBIMIIEPEOOPOMBAPHAHTOB,aTAKKECUCTIONH30BAHUEMKOMOMHATOPHBI
XIIPaBWJIMMETO/IOB.

Hcnonb3oBaTh onucaTesbHbIE XapaKTEePUCTUKH JUISL MacCHUBOB
YU CJIOBBIX IaHHBIX,BTOMYHUCIECPENHNUE 3HAUYEHUAUMEPBIPACCENBAHUS.

HaxoanTbuacToThI3HAYEHUHUYACTOTHICOOBITHS,BTOMYHUCIICTIONB3YAChPE3YIbTaTaAMUIIPOBEIEHHBI
X U3MEPEHHUI MHAOTIOICHUH.

HaxoanTtbBeposTHOCTUCTYYaHBIXCOOBITUHBU3YYEHHBIXOITBITAX, BTOMYHCIIEBOIIBITAXCPABHOBO3M
O’KHBIMHUAJIEMEHTAPHBIMUCOOBITHSIMU, BCEPUSXUCTTBITAHUI 10 MEePBOro yCcrexa,BCepusix
ucnbeiTaHuibepryu.

NmeTpripencTaBieHUe0CTydaiiHOMBEINYMHENOPACTIPEICIICHUMBEPOSTHOCTEM.

NmeTpnpencraBieHHEe03aKOHE00IbIINX YHCETKAKOIPOSIBICHUN3aKOHOMEPHOCTUBCITYyYaitHOMN3M
€HUYMBOCTUHOPOIM3aKOHAOOIBITNXYHCEIBIPUPO/IE HOOIIECTBE.
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5 kiace (170 gacoB)

VIl. TemaTruuyeckoe JIaHUpPOBaHHe

HaTypaJIbHbIX YUCEIL.
ApubmMeTnueckue T1eUCTBUS C

HATypaJbHBIMU YUCJIAMHU.
CaoiicTBa HYJIS npu
CIOKEHUU U  YMHOXKCHUH,
CBOMCTBAa  €QUHUIBI  MpHU
YMHOKEHHH.
[lepemectutenbHoe
COYETATENIbHOE CBOICTBA
CIOXKEHHSI M  yYMHOXEHHUS,
pacrpeneuTebHOe

CBOMCTBO YMHOKEHHS.
JlenuTenu U KpaTHBIE YKCIIa,
Pa3lIoKECHUSYHCIIAHAMHOKHI
tenu.Jlenenuecocratkom.I1
pocTeiencocTaBHbIeurca. [l
pU3HAKUAEIUMOCTUHAZ, 3,
10, 3,9.
CreneHbCHATYpaJbHBIMIIOK
azaTelneM.

YucnoBble

Ha3panmue

pasaena (tembl) | OCHOBHOe coep:KaHHe OcHoBHBIE BU/bI 1eSITETbHOCTH 00y4Yal0IMXCS

Kypca  (4MciIo

4aCOB)

HartypanbHhbie JlecaTuuHas cucrtema YurtaTh, 3aNMHCHLIBATH, CPABHUBATh HATypajbHbIE 4YKCIA; MpeRJaratb M 00CY:KIATh

YyucJa. CUHCJICHUS. Pan | cnocoOb1 ynopsgounBaHus 4uces.

JelicTBust ¢ | HaTypaJbHBIX gncell. | M300paxkaTh KOOPAMHATHYIO NPAMYIO, OTMe4YaThb 4YHCIa TOYKAMM Ha KOOPAWHATHOU

HatypaabHbiMu | HaTypansssiii psag. Yucno 0. | mpsamoii,

YHCJIAMHU HatypanbHble  4ynciaa  HAa | HAXOAUTH KOOPAMHATHI TOUKH.

(43 4) KOOpPJAMHATHOU npsimoid. | McciienoBaTh ¢BoiicTBA HATYpaJIbHOTO pAla, uncen 0 u 1 npu cioXeHUH 1 YMHOKEHUH.
CpaBHenue, okpyriaeHue | Mcnosib30BaTh NPaBUIIO0 OKPYIJICHUS HATYpPAJIbHBIX YHMCEIL.

BoimmoaHaTs apudgMerHyeckue JAeHCTBHA c HaTypaJbHbIMU YUCIIaMU,
BBIYHCJISITh 3HAYEHHUS YUCIIOBBIX BBIPAKEHUN CO CKOOKaMHU U 03 CKOOOK.
3anuceIBaTh [POU3BEICHUE B BUIE CTENECHM, YHTATh CTEINCHH, WCHOJIb30BaTh

TEPMHHOJIOTHIO (OCHOBaHME, MI0KA3aTeNb), BBIYHCIATH 3HAYEHH sl CTEIICHEH.

BbInosHATH, NPUKUAKY M OLEHKY 3HAYCHUN YMCIIOBBIX BBIPAXCHUM, Npeaaratb W
NPUMEHATH NPUEMBbI NPOBEPKHU BHIYUCIICHUM.

Hcnosib30BaTh NpPH  BBIYUCJIEHHAX IIEPEMECTUTEIIBHOE UM COYETATENIBHOE CBOMCTBA
CIIOKECHMSI U1 YMHOXXCHHs, PACIpPEIEIUTEIbHOE CBOMCTBO YMHOXKEHUS; (pOPMYJIMPOBATH M
NPUMEHSITh NPaBUJIA TPEOOPA30BAHUS YHMCIIOBBIX BRIPAKCHUH HA OCHOBE CBOICTB
apupMeTHUYECKUXICHCTBHMA.

HccienoBaTbynciiOBBIE3aKOHOMEPHOCTH, BBIIBUTATBH000CHOBBIBATBIHIIOTE3bI,opMy.I
HPOBaTh 0000 meHnst " BBIBO/BI 1o pe3yspTaTaM IPOBEJEHHOTO
uccaenoBanus. @opMyIMpoOBaTHON peAeIeHUAICIIUTEIIUKPATHOIO,HA3bIBAThICITUTEIINNK
paTHBICYHCIIA; PACIO3HABATBIIPOCTHIENCOCTABHBICYHCIIA; OPMYTHPOBATHUIIPHMEHS THITP
U3HAKUIEIUMOCTHHAZ,3,5,9,10; MPpUMEHATHAJITOPUTM PA3JI0KEHUS YU CIIAHATIPOCTHIEMHOKHI
TEJIU;HAXOAUTh OCTATKH OTACJICHHS MHETIOJHOEYACTHOE.

Pacno3HaBaTh MCTHMHHBIE W JIOKHBIE BBICKAa3bIBAaHUS O HATypajbHbIX 4YHUCIAX,
NPUBOAUTHIPHUMEPBIMKOHTPIIPUMEDPSL, CTPOUTHBBICKA3BIBAHUANOTPULIAHUABBICKA3bIBAHU
HOCBOMCTBAaXHATYpaIbHBIX YUCEL.
KoncTpyupoBareMaTeMaTH4eCKU N PeAJI0KEH U CTIOMOIIBIOCBA30K W, KUY,

«CCIH...,TO...».

N
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BBIPAKEHHUS; TOPSAOKIEHCTB
Hi.
Pemenne TekcTOBBIX 3ajad
HaBCe

apudmeTnyeckuenenc
TBUS,HAIBUKECHUECUTIOKYIIKH

PemaTbTekcTOBBIC31aUMAPU(DMETHICCKIMCTIOCOO0M, HCTI0JIb30BATH3aBUCHMOCTHMEXKTY
BEJIMYMHAMU  (CKOPOCTh, BpEMs, pACCTOSIHUE; 1I€Ha, KOJIMYEeCTBO, CTOUMOCTb U
1p.):aHAJIM3MPOBATh W OCMBICJIMBATH TEKCT 3a1aud, NepeopMyJIMpPoBaTh YCIOBHE,
U3BJIEKATBHEOOXO0IUMBICIaHHBIC,y CTAHABIUBATH3aBUCUMOCTUMEKTYBETHUNHAMU, CTPOUT
bJIOTHYECKYIOICTIOUKYPACCYKICHUN.

MoaenupoBaTh XOJ pEIICHUs 3aJadyd C T[IOMOIIBI0 PHUCYHKA, CXEMBbI, TaOIUIIBL
IIpuBOAMTH,pa30NPATh,0ll€HUBATH PA3TNIHBICPEIICHUS,3aMICHPEIIICHUHTEKCTOBBIX3a,1a4.
Kputnyeckn oOumeHMBATh TIOJYYCHHBIH pE3yJbTaT, OCYHIECTBJIATH CaMOKOHTPOIIb,
MIPOBEPSASIOTBETHACOOTBETCTBHEYCIIOBUIO, HAXOAUTD OIITHOKH.
Pemartb3a1auicrioMoIbonepedopaBceXBO3MOKHBIXBAPUAHTOB. S HAKOMHU THCSICUCTOPH it
pa3BUTHS apuMETUKH

Harnsanasireo | Touka, mnpsmas, oTpe3ok, | Pacmo3HaBaTbHauepTexax,pUCyHKAX,0MHCbIBATh,UCIIONb3YSITEPMUHOIOTHIO,MH300paKaT
merpust.Jlunuu | nyd.Jlomanas. M3mepeHue | b C  TOMOUIbIO  YEPTEXKHBIX  MHCTPYMEHTOB  (IIpM  HAJIWYMM  BO3MOXKHOCTH):
Hamjockoctu(l | IIMHBIOTpE3Ka, TOUKY,IPSMYI0,0TPE30K, J1yY,yroJI,J JOMAHYI0, OKPYKHOCTb.
24) METPHUUYECKUEETUHULIBIN3ME Pacno3naBaTh,IpUBOIUTHIPUMEPBHIOOHEKTOBPEATIEHOTOMUPA, UMEIOIIUX POPMYH3yICHHBI
peHUSAUHBL OKPY>KHOCTBH | X (DUTYDP,0leHUBATBUXIMHEHHBIEPA3MEPBI.
KpYT. HUcnonb3oBaTe JHMHEWKY U TPAaHCHOPTHP KaK MHCTPYMEHTBHl JJIsl IOCTPOEHMSI U
[IpakTrueckass pabora U3MEPEHUS . M3MEPATHINHYOTPE3KA, BETUUMHYYTJIA; CTPOUTBOTPE30K3a1aHHOU ITMHBL, YT 01,
«IToCTPOCHHEY30PAH30KPY 3a/1aHHOMBEJINYMHBI; 0TKJIAAbIBATBIINPKYJIEMPABHBIEOTPE3IKU, CTPOUTHOKPYKHOCTH3a1aHHO
JKHOCTEI. ropaanyca(mpuHATNIYMHUBO3MOXKHOCTH).
Vo [IpAMOit,0cTpBIii, TYTIO I/IsoﬁpamaTb(n?nHanquvam»Mmm[ocTu)VKOH(bHrypaEIHnreOMeTqueCKqu)Hrypmmpem
i " DPa3BEPHYTHI OB,OKPY>KHOCTEH, MXUacTeHHAHETMHOBAaHHOWUKIIETYATOMO yMare; NpeaiaraTb,0MuChIBATHU
yrts1. Fi3sMepeHHue YIiioB. 00CYK1aThCNOCOObI,AJTOPUTMBITTIOCTPOCHHUS.
I 6 PacnosnaBarhb uu300pakaTbHa  HEJIMHOBAHHOWM  KJeTyaToilOymare IPSIMOH,
pakTuyeckas paboTa . 9 N .
OCTPBIN, TYTIOM,pa3BEPHYTHINYIIIbI; CPABHUBATHYTJIbI (ITPU HATMUYUHUBO3MOKHOCTH).
«IIocTpoeHmeyrI0B» BbI4uCASTH ITUHBIOTPE3KOB,JIOMAHbIX.
IHoHUMATBEMHCI0/1b30BATHIIPUPEIICHUU3212a43aBH CUMOCTHMEKTyEe TMHUIIAMUM ETPUUECK
OMCHCTEMBI Mep; 3HAKOMHUTBCHA c HEMETPUUYECKUMU cUCTEMaMHU Mep;
BBIPAkKAThUIMHYBpa3InYHbIXeAuHULIaxu3Mepenus. UcesienoBars purypeinkonurypanum,
UCTIONB3YAU(PPOBBIEPECYPCHI
OOBbIKHOBEHH Hpo06s.[IpaBunbHBICHHETPA MoaenupoBath B TpadUdecKoii, MpeAMETHOU (opMe, C MOMOIIBI0 KOMITbIOTEpa MOHITUS
bIepooH BUJIbHBIE HCBOICTBA,CBSI3aHHBIECOOBIKHOBEHHOU TPOOBIO.
(484) npoou.OCHOBHOECBOUCTBO, | UMTAThU3aNMCHIBATH,CPABHUBATHOOBIKHOBEHHBICPOOH, IPeNIaraTh,000CHOBLIBATHHO

poou.CpaBHeHHEIPOOEH.

0CyKIaTh CIIOCOOBIYIIOPSJOUMBAHUS ApOOeH.
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CH0XeHHENBBIUNTAHNEOOBI
KHOBEHHBIX JpOOeH.
CmMmernianaast

IpoOb. YMHOKEHUEUACTICHU
€00BIKHOBEHHBIX
npo0eii;B3auMHO-
oOpaTHbIeAPOOH.
PelnrenneTekcTOBBIX3a/1a4,C
oJIeprKaIuX
npobu.OcHOBHBIC3a1aYNHAT
poou.
[TpumeHneHneOyKBIIIS3aUC
MMaTEeMaTHYECKUXBBIPAKCH
UANTIPEIOKEHUMN.

MN300paxaTb0o0bIKHOBEHHBIEPOOUTOUKAMIHAKOOPAMHATHOUIIPSMOIL; HCII0JIL30BATH

KOOPAMHATHYIOIPSAMYIOIISICPAaBHEHHUS IPOOEH.
®opMy.THPOBATH,3aNUCHIBATHCIIOMOIILI0YKBOCHOBHOECBOWCTBOOOBIKHOBEHHOWIPOOH;
HCIMOJIb30BaTh OCHOBHOE CBOMCTBO ApoOMW Ui COKpamieHHus IpoOeil W MpuBeACHUSAPOOH
KHOBOMY3HaMEHAaTeJIIo.

IIpeacraBasith cMelIaHHYIO 1poOb B BUJE HENPABUIBLHOW U BBIIEIATH LEIYI0 YacTh YMCIa
U3HENPaBUIBHONIPOOH.
BoinosHAThapupMeTHYECKHE el CTBUCOOBIKHOBEHHBIMUAPOOSMU; IPUMEHATHCBOHCTB
aapupMeTHUeCKUX IeHCTBUNIApAllMOHATM3AI[MY BEIYMCICHHH.

BbInoHATL  NPUKMAKY M OLEHKYpe3ylbTaTa  BbIYMCICHUI;Npeaiaratb W
NPUMEHATHIPHEMBINTPOBEPKHBHIYMCICHUI.

IIpoBoauTh Mccile10BaHUsl CBOMCTB Apo0Oeil, onupasch Ha YUCIIOBbIE 3KCIEPUMEHTHI (B
TOMYHCIIECTIOMOLIBIO KOMITBIOTEPA).
Pacno3HaBaThbUCTUHHBIEWIOKHBIEBBICKA3bIBAHUSIOPOOSIX, IPUBOAUTHIPUMEPBINKOHTPIIP
HUMEPBL,CTPONTHBBICKA3BIBAHUANOTPHULIAHNSABBICKA3bIBAHN.

Pematb TEeKCTOBBIE 3a/1auyu, COAEpXKalllMe OpPOOHBIE JAHHbBIE, W 33/Ja4d HA HAXOXKJEHUE
YaCTULIETIOTOULIETIOrONIOET 0YACTH; BBISIBJASITBUX CXOACTBANPa3JINYH.
MopenupoBaThX0IpelIeHUA3aauUCIIOMOIIBIOPUCYHKA, CXEMBbI, TA0THIIBI.
IIpuBoauTH,pa3dNpaThH,0lleHUBATH PA3INYHBIEPEILICHNUS,3aICUPEIIEHUMTEKCTOBBIX3a4a4.
KpurnyecknoneHuBaTbI0TYY€HHBIHPE3YIbTAT,0CYIIECTBIATHCAMOKOHTPOJIb, IPOBEPSISIOTB
€THACOOTBETCTBUEYCIOBUIO,HAXOAUTH OIINOKH.
3HAKOMHMTBCSICHCTOPH el pa3BUTHIApU(DMETUKN

Harnsanasre
omeTrpusi.MHoO
rOyroJIbHHKH(
104)

MHoroyronbHuKku. Hersl
PEXYTOIBHUK,IIPAMOYIO
JIbHUK,KBaJpart.
[IpakTuyeckas pabora

«[TocTpoeHHETTPSAMOYTOIBH
uKa
C3aJaHHBIMU
CTOPOHAMH
HaHEJIMHOBAaHHOWOyMare».
TpeyronbHUK.
[Inomane u
NePUMETPIPSIMOYTOTbHUKA

OnucehiBaTh, HCHOJB3YS TEPMHUHOJOTHIO, H300pakaTh C TOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOBHUOTPYKH,MOJICTHPOBATHI30 yMAar HMHOT'OYT OJTbHUKH( TPUHATAIHHBO3MOKHOC
TH).
IpuBOAMTHIPHUMEPBIOOHEKTOBPEATHFHOTOMHPA, IMEIOIINX (P OPMYMHOT OYT OJIbHHUKA, [IPSIMOY
rOJbHMKA,  KBaJpaTa, TPEYroJIbHUKA,  OIICHWBAaTh WX  JIMHEHHBIC  pa3Mephl.
BbraucnsaTe:mepuMeTp TPEYroJibHHKA, TPSIMOYTOJbHUKA, MHOTOYIOJBHUKA, IUIOIIAh
IPSIMOYTOJIbHUKA,KBaIpaTa.

N300paxkaTh OCTPOYTOJIbHBIC, TPSIMOYTOJBHBIE W TYMOYrOJbHBIC TPEYTOJBHHUKH (IIPH
HAJTMYUUBO3MOKHOCTH).

CTpouTh HAa HEJMHOBAHHOW M KJETYATOH OyMmare KBajparT W MPSIMOYTOJBHHK C
3aJaHHBIMUJIJTMHAMHA CTOPOH (IIpH  HAJIWYMM BO3MOKHOCTH). McciemoBaTh CBOMCTBa
MPSIMOYTOJTbHHUKA,KBAIPATATy TEMIKCIIEPUMEHTA, HAOTFOICHHS, I3MEPEH U, MO, ICTTHPOBAHUS ;C

paBHI/IBaTBCBOﬁCTBaKBagQaTaH IPSIMOYT'OJIbHHKA.
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MMH
OTOYI'0JIBHUKOB,COCTAaBJIEHH
BIX

U3NPSIMOYT OJIbHUKOB,ETUHU
LBIN3MEPEHNUS

momaau.l lepumerpmuoroy
rOJIbHUKA

KoHcTpyupoBaTbMaTeMaTH4YeCKHeNPe1J10KeHH I CIIOMOIIBIOCBA30K«HEKOTOPBII», 10001
».

PacnosHaBaTh UCTUHHBIC M JIOKHBIE BBICKA3bIBAHMA O MHOIOYI'OJIBHUKAX,
NPUBOAUTHIPUMEPBINKOHTPIIPUMEPHI.
HccnenoBaTb3aBUCMMOCTbIUIONIAANKBAIPATAOT/JINHBIETOCTOPOHBI.

Hcnonb3oBaTthe cBoOiicTBAa KBAJApaTHOM CETKUW JJIsl MOCTpoeHHsl (uryp; pa3dmBaTh
NPSIMOYTOJIbHUKHAKBAIPATHL, TPEYTOJbHUKH; COCTABIAATH(OUTYPBIM3KBAAPATOBUIIPSIMOYTOJIb
HUKOBUHAXOAUTHHUXIUIONIA/1b,pa30MBaTh(PUTypbIHATPSIMOYTOJIbHUKUUKBAAPAThIN
HaXOJUTBHHX IUIOIIA/b.

BpipaxkaTth BeIMUMHY IUIOUIQAM B Pa3jMYHBIX €AMHHUIAX M3MEPEHUS METPUUYECKOI
CUCTEMBIMEP, IOHUMATBHHUCII0Ib30BATh3aBHCHMOCTHMEKyMETPUUECKUMHEINHULIAMU N3
MEPEHUSAIUIONIA/IH.
3HAKOMUTBCACTPUMEPAMMIIPUMEH e HUATUIONIAIMUIIEPUMETPABIPAKTUUECKUXCUTYaITUSIX.
Pemarb3agadu u3 peaqbHON KU3HU, NPeAJIaratb U 00CyKIaTh
Pa3JMYHbIeCIOCOObIPEILICHNUS 3a/au.

JlecsiTUUHBIE
apooun
(38u)

JlecaTnuHas3anuChAPOOCH.
CpaBuenue
JECATUIHBIXAPOOCH.
JlelicTBUACAECATUYHBIMUIP
00sMU.
OxkpyriaeHueaecITHYHbIX
poOei.
PemenneTexcToBRIX3a/1a4,C
oJIepIKaITuX
npobu.OCcHOBHBIE3aJaUNHA/T
pobu

IIpeacTaBasAThICCATHUHYIOAPOOEBBUICOOBIKHOBEHHON, YN TATbH3AMUCHIBATh, CPABHUBAT
bJICCATUUHBICIPOOU, IPENIATATH,000CHOBBIBATHHO0CYKIATHCIOCO0bI yIIOPSI0UMBAHUSIC
CATUYHBIXIPOOEH.
N300paskaThaecaTHIHBIEIPOOUTOUKAMUHAKOOPAMHATHOUIIPSMOH.
BpisiBASITBCXOACTBA W pa3jiMuMsl  TOpaBWI  apuhMETHUYSCKHUX
HATyPaIbHBIMIYHUCIIAMUY JIECATUIHBIMU IPOOSMHU, OOBICHATHHX.
BeimotHaTs,  apupMETHUYSCKUE JCHCTBHS  CIECATHYHBIMU
NPUKUAKYHOIEHKY Pe3yIbTaTaBbIYMCICHHM.
IIpumeHATHCBOMCTBAapUPMETHICCKUX ICHCTBUI IIIPAIIMOHATN3AIIUUBBIYUCIICHUI.
IIpuMeHATHNPABUIOOKPYTJIeHUAACCATUIHBIXIpoOei. [IpoBOAUTHHCCIEI0BAHUSICBOICTB
JNECATUYHBIX JpOOCH, ONMUpasChbHAYUCIOBBIEAKCIICPUMEHTBI(BTOM  YHCJE€  CIOMOIIBIO
KOMITBIOTEPA), BbIIBUTATHTHIOTE3BIUTIPUBOIUTHIX000CHOBAHHS.
Pacno3HaBaThUCTHHHBICHIOKHBIEBBICKA3bIBAHUSOPOOSIX, IPUBOAUTbIIPUMEPBINKOHTPIIP
MMEPHI,CTPOUTHBbICKA3bIBAHUANOTPUIIAHUSABBICKA3BIBAHHI.
PemaTbTeKkcTOBBIC3a/1a4UH,COICpKAIINEAPOOHBIE TaHHbIE, HHAHAX 0K ICHUEYaCTHIIETIOTOUIIETT
OTOIO €T0YaCTH;BbIABJISITbUX CXOACTBAH PA3IHYHSA.
MoaenupoBaThX0IpelIeHUA3a]auUCIIOMOITBIOPUCYHKA, CXeMbl, TaOIuIbL [l puBOANTH,pa3on
PaTh,0lleHUBATbPA3TINYHBICPEIICHNS, 3T CUPEIICHUUTEKCTOBBIX 33, 1a4.
OnepupoBaThIpOOHBIMUYHCIAMUBPEATbHBIXKH3HEHHBIXCUTYAIUSIX.

NEeUCTBUI C

I[pO6$IMI/I; BbIIIOJIHATD
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Kpurn4ecKHoneHnBaThII0Iy4€HHBINPE3YJIBTAT,0CYIIECTBIATECAMOKOHTPOIIb, IPOBEPSSIOTBE
THACOOTBETCTBHEYCIOBHIO,HAXOAUTh OIIMOKH.
3HAKOMUTBLCSICHCTOPH e pa3BUTHAAPU(DMETHKI
Harasgnasire Mmuororpanauku.M3o0paxke | Pacno3HaBaTbHAYepPTexKaX,PUCYHKAX,BOKPY KaI0LIeMMHUPeIPsIMOYroJbHbIHIapaienen
omerpus.Tena HUEMHOTOTPaHHUKOB. unen,Ky0,MHOrOrpaHHUKH,0NMCbIBATh,HCI0JIb3y ATEPMHHOJIOTHI0,0lleHNBATh
U purypsol MoenunpocTpaHCTBEHHBIX | JTUHEHHBIEPA3ZMEDBI.
BIIPOCTPAHCTB TeN. [IpuBoaMTHLIPHUMEPBIOOHEKTOBPEATHLHOIOMUPA, UMEIOIINX(OPMYMHOT O PAaHHUKA, TPSIMOYT
e(94) [IpsimoyrosbHbIiNIapasuiese oJIbHOTONapasiesienunena, Kyoa.
nunen, kyo.Pa3séprku kyda uj M3odpakarbkyOHakiIeTyaTONOyMare(IprHaIMYUUBO3MOKHOCTH).
[Ipaktuyeckas pabora HccaenoBarbeBoiicTBaKyOa,IpsIMOYTOJIbHOTONIAPAIUIEICINIIE1a, MHOT OT PAHHUKOB, UCITIOJIB3
«PazBépTrakyday. YSIMOJIEIH.
O0BEM Pacno3naBaTh U U300pakaTh pa3BEPTKU Kyba U mapauienenureaa. MoaeaupoBaThb Ky0
KyOa,[IpMOYToJIbHOroNapaul | unapajuiejenunes U3 Oymaru U Npoynx MaTepuaioB, O0BSACHATH CIIOCO0 MOJAEIUPOBAHUS
eJIenuIe1a (IpUHATTMYUUBO3MOXKHOCTH).
Haxoaute  u3MepeHus, BBIYHCIAATH  IUIOMIAJb  IIOBEPXHOCTH; 00BEM  KyOa,
MPSIMOYTOJIBHOT OTIapaJljIeNICUIEa; U CCae0BATh3aBUCUMOCTHOOBEMAKYOAOTIITMHBIETOPE
Opa,BBIIBUTaTBH 000CHOBBIBATH IMIIOTE3Y.
Ha6aioaaTs 1 NPOBOAUTH AHAJIOTMH MEXy MOHATHAMHU IUIOMAAN U 00BEMa, IepuMeTpa
UIUIOIIAIUIIOBEPXHOCTU. Pac03HaBaThCTHHHBIEHIIOKHBIEBBICKA3bIBAHNIOMHOT OT PAHHHUK
ax,MPUBOAUTHIPUMEPBINKOHTPIPUMEPHL, CTPOUTHBBICKA3bIBAHNANOTPULIAHUSBBICKA3bIBA
Huil. PemaTb3agaunuszpeanbHON KU3HU
IloBTOpEHME IToBTOpEeHME BbI4ucJasITh3HAYEHUABBIPAXKEHUH,COIEPIKAIIIMXHATYpaAJIbHbIEUHCIIa,00 IKHOBEHHBIEUIECATUY
H00001 | OCHOBHBIXIIOHATUHN U | HBIeAPOOH, BHIIOIHATH Pe0OPa30BaHUSUHCEIL.
enue(104) METOJI0B Kypca | BbiOMpaTbcnmocoGcpaBHEHUIYNCEI, BBIUNCICHUH, IPUMEHATHCBOM cTBaapupMeTHIECKUX e
Sknacca,0000111eHne3HaHU I CTBUW/IJIS PALIMOHAIN3ALUY BBIUYUCICHUN.
OcymecTBaSITh CAMOKOHTPOJIb
BBIITOJIHSIEMBIX 1€ CTBUMHCAMOIIPOBEPKYPE3YIbTaTaBbIYUCIICHU .
Pemarb3agaunn3peabHOMKA3HA, IPUMEHA TbMAaTeMAaTHYeCKH e3HAHM A I pELICHUA3a1a4
U3 IPYrUXy4eOHBIXTIPEAMETOB.
Pemarb3agaqyupasHbIMUCIIOCO0AMH,CPABHUBATHCIOCOOBIPCIICHU32/1a41,BLIOMPATHPAIL
HOHAJIbHBINCII0C00

6xiaacc (170uacoB)
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HasBanuepa

3neaa(TeMbl)Ky
OcHoBHoOecoaepkaHue OCHOBHBIEBHABIIESATEILHOCTHOOY YAIOIINXCS
pca(uuciaodaco
B)
HarypanbHbie ApudmernyeckueeHCTBUACM (BhINOJIHAThapU(MeTHYeCKHeeHCTBUSICMHOT03HAYHBIMUHATYPAIbHBIMHUNCIAMHI, HAXOAUTh
yncaa(304) HOTO3HAYHBIMUHATYPAJIBHBIM  [3HAYEHUSIUMCIIOBBIXBBIPAXKEHUICOCKOOKaMUNOE3CKOOOK; BLIYMCISITb3HAYE€HU I BEIPAKCHUM,

u
yuciiamu.Yu

CJIOBBIE BBIPAKCHHUS,
MOPSATOK

JICHCTBUH,
HCITOJIB30BaHNE

ck000k.O

KPYTJIEHHEHATYPAJIbHBIXUHCEIT

Henurenu i
YU CJ1a;HanOOJIBIIHI
oOmmiine
TTUTEIbUHANMEHBIIIEC00IIeeKp
aTHoE.
PaznoxenneunciaananpocToie
MHOKHTEIIH.
J1emMMOoCTbCYMMBIUTIPOU3BE/T
enwus. [lenennecocTaTkoMm.
PenienneTekcTOBBIX3a0a.

KpaTHbIE

CoJlepKalUX CTEICHMU.
BBINOHATH NPUKUAKY M OLEHKY 3HAYCHUINYKCIIOBBIX BBIPDAKCHUHN, IPUMEHATH IMPHEMBI
NPOBEPKH pe3yibTara.
HUcnoub3oBarb
NPHBbIYH CJICHUAXIIEPEMECTUTEIIEHOCUCOUETATEIbHOCCBONCTBACIOKEHUAMYMHOKCHUS, PACIIPe
NeIUTEIbHOECBONCTBOYMHOKEHUOTHOCUTEIbHOCIIOKEHNUS,CBOIICTBaapu(PMETHYECKUX IEHCTBU
1.
HccaegoBarb  YUCIOBBIE  3aKOHOMEPHOCTH,
BBIIBUTATbHO0OCHOBBIBATHIHIIOTE3bI.
®opMyIMpPOBATHONIPe/e/IeHUsI IETUTEITUKPATHOT 0, HanO0IbIIEr000IET O AU TENAN
HAaUMEHbLIET0001ErOKPaTHOT0,TPOCTOT OMCOCTABHOT OUNCEIT; UCTIOIb30BATEATUIIOHATUS IPUPEIIT
€HUU 3a/1a4.
[IpuMeHATHAJTrOPUTMBIBBIUNCICHUTHANOOIIBIIET 000 T O/IeTUTEITHHANMEHBILIETO
00LIEerOKPaTHOTOIBYX YHCEI, AT OPUTMPA3TI0KEHUTUYNCIAHATTPOCTHIEMHOXKUTEH.
HccsienoBaThyClIOBUSIEIUMOCTUHA4 6.
HUccaenoBarb, 00cyxkaaTb, (GopMyJMpPoOBATH M O0OCHOBBLIBATH BBIBOJA O YETHOCTH
CYMMBL IIPOU3BEICHN : IBYXYETHBIX YU CEIL, IBYX HEUETHBIXUHCIIC, Y€ THOTOMHEYETHOTOUHCEIL.
HccnenoBarbCBOHCTBAICINMOCTHCYMMBIMIIPON3BEICHUAYUCEIL.
IIpuBOAUTHIPUMEPBIUNCEIIC3aIaHHBIMACBOMCTBAMY, PACIIO3HABATH BEPHbICHHEBEPHbICYTB
ePKICHUS0CBONCTBAXYNCEIL, 0N POBEPraTbHEBEPHBICYTBEPKICHUSACIIOMOLIBIO
KOHTPIIPUMEPOB.
KoncTpyupoBarbMaTeMaTH4eCKHeENPeIJI0KeHH S CIIOMOIIBIOCBA30K I, AN, «ECIH. . .,TO. ..
».
Pemarb TekcTOBBIE 3aJauy, BKIIOYAIOUIME TIOHATUSA JIE€JIUMMOCTH,
apru(pMEeTHIECKIMCIIOCOO0M, UCTIONB30BATh MTEPEOOPBCEXBO3ZMOKHBIX BAPUAHTOB.
MoaenupoBaThX0IpelIeHUA3aJa4lCIIOMOLIBIOPUCYHKA, CXEMBbL, TAOIHIIBL.
[IpuBoAMTH,pa3dNpaTh,0lleHUBATH PA3INYHBIEPEILICHUS, 3T CUPEILIEHUITEKCTOBBIX3a/1a4.

IIPOBOAUTH YHCJIOBBIC OKCIICPUMCHTBI,

Kpnanecml OlICHUBATDb HOJ'Iy‘ICHHBIfI pe3yibTar, HaxoaUuTb OIJ_II/I6KI/I,
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OCYHICCTBJIATLCAMOKOHTPOJIb, IIPOBCPAS OTBET HACOOTBECTCTBHUCYCIIOBUIO.

Harasignas [lepnieHquKynApHBIE Pacno3naBaTbHauepTEIKAX, PUCYHKAXCITYYAMB3aUMHOT OPACIIONIOKECHUAIBY X TPSIMBIX.

reoMeTpusi. npsmble.[lapannensupienpsam  |M300paxkaTbCnOMOLIbIOYEPTEKHBIXMHCTPYMEHTOBHAHEIMHOBAHHOWUKIIETYATOHOyMare 1B

[psimble bIC. €IEPECEKAIOIINECATIPSMBIC, IBENIaPAIUICIbHBICIIPSIMBIE, CTPOUTHIIPAMYIO, IEPIICHIUKYIAPHYIO T

Ha PacCcTOSHUEMEKyIBYMATOUYK |aHHOM.

IIOCKOCTH aMU,0TTOYKHAONPAMOiL, HA  |[IpuBOAMTHIIPMMEPBINAPAILIEIbHOCTUUIIEPIICH UK PHOCTUIIPSMBIXBIIPOCTPAHCTBE.

(749) MyTHHAKBaIPAaTHONCETKE. Pacno3HaBaTh  BMHOIOYrOJbHUKAX MEPHEHIUKYISIPHbIE U TapajuleIbHbIE CTOPOHBI.
[Ipumepsr npsameix [M300pakaTbMHOIOYTOJIBHUKHCIIAPAIUIEIbHBIMY, IEPIIEHANKYIIIPHBIMUCTOPOHAMH.
BIIPOCTPAHCTBE HaxoauTbpaccTOAHUEMEXK Y ABYMATOUYKAMU,0TTOYKUAOIPSMON, ITTUHYITY THHAKBAJPATHOUCETK

€, BTOMUYHUCJICUCTIONbB3Ys IH(POBBIEPECYPCHI.
Apoou(32 1) OObIKHOBEHHAs CpaBHUBATHLUYNIOPSIA0YMBATH APOOH,BLIOMPATHCIIOCOOCPABHEHUSAIPOOECH.

Ipo0b,0
CHOBHOECBOICTBOPOOH,COKD
aleHue TIPOOEii.
CpaBHeHue u
YIOpsI0YMBaHUEAPOOEH.
JlecsTuuHbIe apoou

UMETPUYECK
asicucteMamep.
Apudmernueckue
COOBIKHOBEHHBIMHU

NENCTBUS

u
NECATUYHBIMUIPOOSIMHU.
OtHomenue. JlereHueB1aHHO
M

OTHOIIICHUH.
Mactal,mpornopims.
[TonsiTue

MPOLICHTA.

BeluncnennenponeHTaoTsenu

YUHBl W BEJIUYUHBI  TI0
€ENPOLIEHTY.
PerieHneTekcTOBBIX3a1a4,C0/1
eprKaIx Ipobu
UTPOLIEHTHI.

IIpencTaBisATh JECATUYHBIE APOOM B BHJIE OOBIKHOBEHHBIX IpOOEH M OOBIKHOBEHHBHIC B
BUJIEIECATUYHBIX, HCII0J1b30BATHIKBHBAICHTHBICTIPEACTABIEHU A APOOHBIXUNCENIPUNXCPAB
HEHUU,IPU BBIUUCIICHUSIX.
Hcnoab3oBaThecITHUHBIEAPOOUTPUIIPEOOPAa30BaHUMBEINYNHBMETPUUECKOIICUCTEMEMED.
BoinonHaThapupMeTHYECKHEeH CTBUACOOBIKHOBEHHBIMUUIECATUIHBIMUPOOSMHU.
BbruuciasiTb3HauCHUABBIPAXKEHUH],COAEPIKALTMXO0BIKHOBEHHBIEH IECATUUHBIEAPOOU, BHITIOIH
ATBIIPe00pa3zoBaHUAAPOOEH, BLIOMPATHCIOCO0, IPUMEHATHCBOI CTBaapu(hMETUYECKIXACHCT
BUH JUISIpAallMOHAIN3aLIUUBBIYUCIICHUH.
CocTaBJaSITbOTHOLIEHUAUIIPOTIOPLIUY, HAXOAM THOTHOILIEHUEBEIMYMH, I€TUTHBEIINYNHYB/IaHH
OMOTHOILIEHUH.

HaxoauTb3kcnepuMeHTANbHBIMILY TéMOTHOLIEHUS IJIMHBIOKPY)KHOCTUK €€IMaMETpy.
HNuTepnpernpoBaTbMaciiTaOKaKOTHOIIEHUEBEIMYMH, HAXOAUThMACIITA0IIaHA, KAPTHIMBBIY
UCIIATH PACCTOSHUS, UCTIONB3ysIMacIITa0.
OO0BACHATB,YTOTAKOCIPOLICHT,yOTPEOIITO00POTHIPEYHCOCTOBOMKIIPOLICHTY.
BoipamxkaTbnpoleHTHIBAPOOSXHIPOOUBIIPOLIEHTaX,0THOIIIEHUEIBYXBETNYNHBIIPOLICHTAX.
BbIYHCJISITE TNPOLEHT OT YHUClIa M YHUCIO IO ero MpoueHty. OKpyriasarh apoOu u
MIPOLIEHTHI, HAXOAUTHIIPUOINKEHUSIUNCE.

Pemiats 3agauM Ha 4YacTH, MPOLEHTHI, MPONOPIMH, HAa HAXOXKIAEHHE ApoOu (TMPOLEHTA)
OTBEJIMYMHBI W BEJIUYMHbI 10 €€ apoOu (ImpoueHTy), ApoOu (IIpoLEeHTa), KOTOPHIH
COCTaBJII€TOHABEINUNHAOTAPYTroi. IIpuBOAMTH,pa30MpaTh,0leHUBATHPA3INYHBIEPEILIEHU
s1,3aIMCUPEIIEHU I TEKCTOBBIX3a1au.

N3BaexaTs mHpoOpManuIo U3 TaOIUI U JUAarpaMM, HHTEPIPETUPOBATh TaOJIMUHbIE
JTaHHbIE,ONPEAEIATEHANOO0IbIIEE HAMMEHbIICEH3ITPEICTaBICHHBIX JaHHBIX.
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[pakTuyeckas pabota
«OTHOLIEHNE
JUTMHBIOKPY
KHOCTUKEETUAMETPY»
Harnsanas OceBas Pacno3naBarp Ha deprexax M M300paKeHUAX, H300paxKkaTb OT pPYKH, CTPOMTH C
reoMeTpus. CUMMETpHs. [IOMOUIBIOMHCTPYMEHTOB (QUrypy (OTpe30K, JOMaHylk, TPEYrOJbHUK, HPSIMOYrOJIbHHUK,
CummMmertpus LlenTpanpHasiCUMMETPUSL. OKPYXHOCTb ),CHMMETPHUYHYIOAaHHOHOTHOCUTEIbHONPSMOM, TOUKH(TIPUHAITUYUUBO3MOKHOCTH
(69) [Toctpoenue ).
cumMMeTpuuHbIX |HaxoauTh mnpuMepbl CHUMMETPUM B OKpyXkarolmem Mupe. MogeaupoBarb u3 Oymaru
¢buryp. JBE(UTypbl,CUMMETPUYHBICOTHOCUTENILHONIPSIMOMN; KOHCTPYHPOBAThI €OMETPUUECKUEKOH(DUT
[IpakTrueckas paboTa |ypauuu,ucrob3ysiCBOHCTBOCUMMETPUH,BTOMUYHNCIIECIIOMOIIBIONU(POBBIXPECYPCOB
«OceBas (MIpUHATMYUUBO3MOXKHOCTH).
cummetpusi».Cummetpusisii  (Mecse10BaThCBOMCTBAN3YUEHHBIX(DUTYD,CBI3aHHBIECCHMMETPUEH, NCTIONB3YAIKCIEPUMEHT, H
POCTpaHCTBE abJoieHne, MOJIeIMPOBaHUeE.
O00CHOBBIBATD,0NPOBEPraThC NOMOIBLIOKOHTPIPUMEPOBYTBEPKICHUSIOCUMMETPUUPUTYD
Bbipaskenus [lpumenenne  OykB i |Mcmoab3oBaTh OYKBBI  JUIsi  OOO3HAYEHHs YHUCEN, NpPU 3alUCH  MATEeMaTHYECKUX
¢ [3amucu YTBEP>KJCHHUIA,COCTaBIATh OyKBEHHBICBBIPAKEHHS IIOYCJIOBHIO 3a7auu.
OyxBamu(6 1) MaTeMaTHueckuxBbipa |McciieqoBaThbHECIOKHBICUNCIOBBIC3aKOHOMEPHOCTH, UCTIONB30BATHO YKBBIIAUX3AIICH.
KEHUNUNPEATIOKECHUHN. BbI4HCISATBUNCIIOBOC3HAYEHNEOYKBEHHOT OBBIPA)KEHUAIPU3aJaHHBIX3HAUEHUAXOYKB.
bykBeHHbIEBBIpAXKEHUANYUCH  |3anHMCBIBATH(OPMYJIbI: IEPUMETPAUIUIONIAIUIIPSIMOYT 0JIbHUKA, KBAAPATa; JUINHBIOKPYKHOCTH
OBBIETIOICTAHOBKH. , IUTOIAIN KPYyTa; BHINOJIHATH BBIYMCJIEHHUS 110 STUM (HOpMYIIaM.
bykBeHHbIe CocTaBiasiTb(popMyJIbl, BHIPAKAIOLIUE 3aBUCUMOCTH MEX1Y BEIMUYMHAMU: CKOPOCTb, BpEMs,
PaBEHCTBA,HAXO  [pacCTOSHHE;LEHA,KOJIMYECTBO,CTOMMOCTb;IPOU3BOIUTEILHOCTh,BPEMs,00bEMPaOOThI; BHIIIOIH
KJIEHUEHEN3BECTHOIOKOMIIOH  [SITbBBIYMCIICHHUSATIO 3TUM(OPMYIIaMm.
eHTa. DOpPMYIIBL. HaxoauThHen3BECTHBIMKOMIIOHEHTAPU(METUYECKOTOICHCTBUS.
Harnsaanas UeTblpEXyroabHUK,TpuMepsld  |M300paskaTbHaHEIMHOBAaHHONMKIIETYaTOHOyMarecucoab30BaHNEMUEPTEKHBIXUHCTPYMEHTO
reoMeTpus. €TBIPEX YT OJIbHUKOB. BUETBHIPEX YT OJIBHUKHMC3aJaHHBIMUCBONCTBAMU :CIIapalIEIbHBIMU, IEPIIEH AUK YIS PHBIMU, DABHBI
@urypbiHAMI0CKOIpIMOYTOIbHUK, KBAAPAT:CBO  MUCTOPOHAMM, IPSMBIMUYTJIIAMUUAP.,pAaBHOOE IPEHHBINTPEYT OJIbHUK.
cru(144) WicTBacTOpoH,yrioB,Auaronan |[lpeanararbuo0cyxaaTbcnocodbl, aJIrOPUTMBITIOCTPOCHUS.

eil.

N3mepenueyrinos. Bugsirpeyr
OJIbHUKOB.
[lepumerpmHoroyroysauka.ll
JI011a /b Gburypsl.

DopMyJIbIITIEpUMETPAUIIIONIA

HccaenoBarb,  UCHONB3YS SKCIIEPUMEHT,  HaOJII0/IeHHE,
CBOM CTBANIPSIMOYT OJIbHUKA,KBaJ[paTa,pa30MBaTbHATPE YT OJIbHUKH.
O00CHOBBIBATD,0NPOBEPraThCIOMOIIBIOKOHTPIIPUMEPOBYTBEPKICHUSONPSIMOYTOJIbHUKE, KB
ajZipare,pacno3HaBaTbhBEPHBIEMHEBEPHBICYTBEPKICHUS.

N3mepsATb ¥ CTPOUTH C TIOMOIIBIO TPAaHCIOPTUPA YIAB, B TOM 4YHCIE B

MOJCIINPOBAHUC,

MHOT'OYTOJIbHUKE,CPABHUBATHYTJIbl; PACIIO3HABATHOCTPHIE, IPSIMBbIE, TYIbIE, pPa3BEPHYTHICYTIIbI
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JTUTPSIMOYTOJIbHUKA.
[TpubmkEHHOEN3MEPEHUETLT
omanu uryp.

[IpakTueckas paborta
«[Inomanbkpyrayn.

.Pacno3naBaTh,u300pakaThOCTPOYTOJIbHBIN,IPIMOYTOJIBHBIN, TYIIOYTOJILHBIN, paBHOOS IPEHH
BIi1,pAaBHOCTOPOHHUHN TPEYTrOJIbHUKH.
BbIyHCJISITBIIEPIMETPMHOT OYT OJIbHUKA, IO IbMHOTOYTOJIbHIKapa30MeHHEeMHATIPSIMOYT OJTb
HUKH,HapaBHbIEPUTyPBI,CII0JIb30BATbMETPUUECKUEE INHULIBIN3MEPEHUS ITTMHBI UILTOIIAIH.
Hcnoab3oBaTh NpHOJMKEHHOE H3MepeHMe JUIMH W IUIONMAQJEH Ha KieTdyaTod Oymare,
NpUOIMKEHHOE U3MEPEHUE JUTMHBI OKPY)KHOCTH, IJIOLIAIU Kpyra

Moaoxurenbusble |[leasieuncna.Moaynpumcia,r |[IIpuBoAUTHIPUMEPBINCIIONB30BaHNABPEATbHONKU3HUIIOIOKUTEIbHBIXHOTPULIATEIBHBIXUNC
U €OMETPUYECKasIMHTEpIIPETaln (el
OTpULIATEJbHBIC | MN300paxarh 1ienable YUCIa, IOJIOXKHUTEIbHBIE W OTPULIATEIbHBIE 4YHCJIA TOYKAMHU Ha
yHciIa MOy 1s1. HUCIIOBBIETIPOMEKYTK  [UMCIIOBOMIPSAMOM, MCII0Ib30BAThYHCIOBYIONPSMYIO JI CPABHEHUSUYNCE.
(404) . I[IpuMeHATHIPABUJIACDABHEHNS,YIOPSAI0YMBATIIEIIBIEUNCIIa; HAX0OAUTHMO/1YJIbYUCIIA.
[TonoxurenbHbIE u |(PopMyJIMPpOBATh TMPABWJA BBIYMCICHUS C TIOJOKUTECIBHBIMM W  OTPHULATEIBHBIMU
OTpHILIaTENIbHbIE YHCIIA. YHMCJIaMU,HAXOAMTh3Ha4eHU UM CIIOBBIXBBIPAXKEHN,COIEPIKALUX IEHCTBUSACIIONOKUTEIBHBIM
CpaBHEHUE MOJTOKUTEIBHBIX  [MAOTPULATEIIBHBIMY YUCIIAMH.
NOTPULIATENbHBIX IIpuMeHSATHCBONCTBACIOKEHUANYMHOKEHUSAIATIPEOOPA30BAHUACYMMHUIIPOU3BEICHUI.
qrcen. ApupmeTnueckue
NEHCTBUS CHIOJIO0KUTEIbHBIMU
MNOTPHULATEIbHBIMUYUCIIAMH.
PemeHneTekcToBbIX3a8a4.
IIpencrasienue ([IpsmoyronpHascucteMakoop |O0BACHATHHMJIIIOCTPHPOBATHIIOHATHEIPSIMOYT0JIbHONCHCTEMBIKOOPIMHATHAIIOCKOCTH,
HAHHBIX OUHaTHaIIockocTh. KoopanHa |[MCmosib30BaTh TEPMUHOJIOTHIO; CTPOMTH HAa KOOPAMHATHOM IUIOCKOCTH TOYKU HQUIypBIIO
(64) THITOUKMHAIUIOCKOCTH,a0CIIUC  [33JaHHBIMKOOPAMHATAM, HAXOAM TBKOOPIMHATHI TOUEK.
CcauopAMHATA. YuTaThCTOI0YATHICUKPYTOBbIEIAIPAMMbI; HHTEPIPeTHPOBATH/1aHHbIC; CTPOUTH
CronOuaThleNKpyroBeIeIUarp |CTOIOYATHICAUATPAMMBI.
aMMBI. Hcnoab3oBaTh HHGOpPManMI, NPEJCTABICHHYI0 B Tabiulax, Ha JAdarpammax s
[IpakTrueckas paboTa |perIeHUATEeKCTOBbIX3a/1a4M 3a/1a4u3PEeaIbHOM KU3HU.
«lloctpoenue
nuarpaMmm». Perienue
TEKCTOBBIX 3a/a4, COACPKAILUX|
JaHHbIE, TIPEJCTABICHHBIE B
TabJUIAX ¥ HA IarpaMMax.
Harasanas [Ipsmoyronbubliinapauienen |PacmosHaBaTh Ha 4Yeprekax, pPHUCYHKaxX, OMMCBIBATH NHUpPaMHUIy, IPU3MY, LHIUHID,
reoMeTpusi. unesn, Kyo,mpu3Ma, nupamuia, |[KOHyC,I1ap, H300paxaTh UX OT PyKH, MOAEJMPOBaTh U3 OyMary, IacTUIMHA, IPOBOJIOKU U
@DurypbIBIPOCTPA KOHYC,IIWJIMHJP,  |Ap.(MIpH HAJIMYKUK BO3ZMOXKHOCTH).
HcTBe(94) uiap u HpnBozmenpnMepbl036)551,eKTOBOprmanmeFOMHpa,I/IMeIoumX(bopMLIHaSBaHHLIXTen.




ctepa.l300pakenuenpocTpa
HCTBEHHBIX

duryp.Ilpumepsr

Pa3BEPTOKMHOIOTp
AHHUKOB,[IMJIUHAPAUKOHYCA.
[IpakTuyeckas pabora
«Co3nanue
MO/JIEJIEHIIPOCTPAHCTBEHHBIX ()
UTypm».
Ilonatue o00BEMA;
€AMHULIBIN3MEPEHUS

00BéMa.

OOBEMIIPAMOYTOJT
bHOTOTIApAJUICIICTIUIIe 1a,
KyOa,hopMynpI00bEMa.

Hcnosb3oBatrb

TePMHHOJIOTHIO: BEPIINHA,peOPO,IPaHb,0CHOBAHUE,BBICOTA, PAANYCUINAMETD,pa3BEPTKA.
M3yyarh, uCnonb3ys SKCIEPUMEHT, HAOJIOJEHHE, H3MEpPEHHE, MOJCIMPOBAaHHE, B TOM
Y1 CJIEKOMIIBIOTEPHOE, MO CHIBATHCBOMCTBAHA3BAHHBIXTEIL, BBIABIATHCXOACTBANPA3JINYHA
:MEXAYIUPAMUAION HITPU3MOM;MEKTYLIHINHAPOM, KOHYCOMUAIIAPOM.
Pacno3naBaTbpa3BEpTKUIIapasuIeIenunes1a,Kyoa, ipu3Mbl, TUPaMH/IbL, KOHYCA, IWITHHPA;
KOHCTPYHMPOBAThIaHHBIETEIaN3PA3BEPTOK,CO3AABATBUXMOIEIIH.
Co3aaBaTbMO/1JIMIIPOCTPAHCTBEHHBIX PUTYP(M30yMaru, IpOBOJIOKH, IUTACTHIIMHAKIP. )
M3mepsiTbHAMOLCSIX: [JUTHHBIPEOEPMHOTOT PAHHUKOB, IHAMETpIIApa.
BeiBoauThdopmyry00bEMapIMOYTroIbHOrONapajIesIenuneaa.
Bbruucastenoopmyaam:00bEMIPIMOYTOIbHOT ONTapaljieenueaa,Ky0a; uCI0Ib30BaTh
€JIMHULIBI M3MEPEHUS 00bE€Ma; BBIYHCIAATHOOBEMBI
COCTaBJIEHHBIXU3KYOOB,TapaJuleIeNuIe10B; peliaTh3a1a4uCcpealbHbIMU JaHHBIMU.

TE,

IHoBTOpEHmnE,000
OmieHue,cucTeMa
Tuanusa(204)

[loBTOpEHue
OCHOBHBIXITOHATHHMMETO/TOBK
ypcoBSHUOKIACCOB,000011IeHNE
HCHUCTEMATH3AINS 3HAHUH

BbrumcasiTe 3Ha4eHMsI BBIPRXKEHMH, COIEPXKALLMX HATypajbHbIE, LEJbIE, IOJIOKUTEIbHbBIE
WOTpULIATENIbHbIE ~ YWCla,  OOBIKHOBEHHbIE M JIECATUYHBIE  JApOOH,  BBINOJHATH
peoOpa3zoBaHUAYHCETUBBIPAKECHUH.
Bb10upaThcnocodcpaBHEHUSUHUCEN, BBIYUCIICHU N, IPUMEHATHCBOHCTBaapu(PMETUUECKUX IEHCT
BUNUISIpalliOHAIN3ALIMMBBIYMCIIEHU .

Pematb 3a1a4M u3 peanbHOU JKU3HH,
3HAHUSAULIPEIICHUA3a0aun3 IPYTUXIIPEIMETOB.
Pemarb3agauyupasHbIMUCIIOCO0aMH,CPABHUBATL,BLIOMPATHCIIOCOOBI PEIICHUI3a/1auH.
OcymecTBISITHCAMOKOHTPOJIBBBITOJIHAEMBIX I€HCTBUHNCAMOIIPOBEPKYPE3yIbTaTaBbIYUCIIEH
15078

NMPUMCHATD MaTeMaTun4eCKue
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TemaTu4yeckoenIaHupoBaHueyuYeOHOTOKypca «Asredpa» (moroxaMmody4eHust)

7 wkaacc (102uaca)

Ha3Banuepa3sne
Ja
(TeMbl)(YHCTI0Y
acoB)

OcHoBHoOecoaepKaAHNE

OCHOBH]:IeBH}lbI}leﬂTe.]'IbHOCTI/I()ﬁy‘IalOIJ.[I/IXCH
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Yucaa
HBBLIYHCIEHH
s.
PanmonajbHbI
euHcia

(259)

[lonstne

panoHaIbHOTOY
Hca.

ApugpmeTrnueckue
JeNCTBUACPALMOHAIBHBIMUYN
CIIAMH.

CpaBHeHue,ynops
JIOYMBaHUEPALMOHAIBHBIX
qucen.

Crenenp c

HaTYPAJIbHBIMIIOK
azareseM.

Pemmrenyie OCHOBHEBIX 3azad
HaJApOOu,IPOLIEHTHIU3PEATHHO
WMPAKTUKH.
[IpusHaku

JIEJIAMOCTH,
Pa3I0KEHUHAMHOKUTEIMHAT
YPaJbHBIX YUCEN.
PeanbubiezaBucumoctu.lIpsam
asMo0pPaTHASIIPOIIOPLIUOHAIIb
HOCTH

CucTeMaTU3MPOBATHHOOOT AIATH3HAHUAOO00BIKHOBEHHBIX UIECATUIHBIXIPOOSX.
CpaBHUBATHLUYNOPSA0YMBATHAPOOU,IPEOOPA30BBHIBAIIPUHEO0XOTUMOCTUICCITHIHBIC

nmpoOM B OOBIKHOBEHHBIE, OOBIKHOBEHHBIE B  JICCATUYHBIC, B  YaCTHOCTH
BOECKOHEUHYIOIECSITHUHYIOIPOOE.
I[IpumeHATh pa3HoOOpa3Hble CHOCOOLI M TNPHEMBI BbIYMCIEHUS 3HAYEHHH

APOOHBIXBBIPAKEHHUIH,COIEPIKAINXO0BIKHOBEHHBICUIECITUYHbBIE IPOOH:3aMEHAThIIPUHE
00X0AMMOCTHICCATUIHYIOIPOOHOOBIKHOBEHHOMMOOBIKHOBEHHYIOIECATHYHOM, IPUBOIUTH
BbIpakeHueK(opMme,Hanboseey100HOU I BBIUNCIIEHUH, TPe00pa30BbIBATHAPOOHBIE
BHIDQKCHUSI HAYMHOXXCHHE W JCIIEHHE JECATUYHBIX JAPOOCHKICHCTBUSIMCIICITBIMH
YHCIaMU.

IIpuBoauTL 4YHCIOBbIe W OyKBeHHble INPHMepbl CTENEHU C HaTypaJbHbIM
MoKa3aTeseM,00bACHI3HaueHUSIOCHOBAHUSICTETICHUUTIOKA3aTeIISICTEIICHH, HAaX0 I Th3HAUE
HusicTeneneiBumaa” (a—mro0oeparroHaILHOSCYHCIIO0,N—HATYPaTbHOCUHCIIO).
IlonumMaTh CMBICI 3amucH OOJIBIIMX YHCEN C MOMOIIBIO JECATUYHBIX ApoOeill u
creneHenyucaal ), npuMeHAThUXBPEATbHBIXCUTYAIUSX.
IIpuMeHATHIPU3HAKUACTUMOCTH, PA3JI0KEHUSTHAMHOKUTEITNHATYPAIbHBIX YN CEIL.
PemaTb3agaunHayacTy, NPOLEHTHL,IPONOPLIMH, HAHAX0XKIEHUEeIPOOH(IIPOLIEHTa)OT
BEJIMYMHBIMBEINUYNHBITOCEPOOH(IIPOIICHTY), IpOOH(IIPOIIEHTA ), KOTOPBICOCTABIIACTOJHA
BEJIMYUHAOTAPYTOH.

IIpuBoOANTH,pa30uPaTh,0LleHUBATD PA3IHMYHBICPEIICHHS,3aTMCUPEIICHUITEKCTOBBIX3a/1a4

Pacno3HaBaTh U O0BSICHATDH, ONMHUPASICh HA OMPEIEICHUS, MPSMO IPOMOPIHUOHATIBHEIE
nOoOpaTHO MPOMOPIHMOHANBHBIE 3aBUCHMOCTH MEXAY BEIWYMHAMU;, MPUBOAUTH
MPUMePbIITUX3aBUCUMOCTEUN3PEATBHOTOMHPA, U3IPYTUXyUE€OHBIX MTPEAMETOB.
PemarsnpakTuko-
OPUEHTUPOBAHHBIE3aJAYNHAAPOOU, IPOLIEHTHI, IPSIMYIOHOOPATHYIOTIPOIIOPIIMOHATIEHOCTH,
[IPONOPLUH.
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Aaredpanyeckue

byksennsieBbipakenus.llepe

OBjaaners aireOpanyecko TEPMHHOJOTHEH UM CHMBOJMKOH, NPUMEHSATh ¢ B

BBIPaKEHH S MeHHbIe. /|0IyCTUMBIE3HAUeH  [TPOIECCEOCBOCHUAYUeOHOT0 MaTepHara.
(274) us HaxonuTb3HaueHNA0yKBEHHBIXBBIPAKCHUUITPU3a JaHHBIX3HAUCHUSIXO YK B; BBITIOJIHA THBBIY
MEPEMEHHBIX. [MCIEHUANO (HOpMyIam.
Dopmyisl. BbInoHATHLIIPE0Opa30BaHUALIEIOTOBBIPAKEHNABMHOTOWIEHIIPHUBEICHUEMIIOJOOHBIX CIIa
[TpeoOpa3oBaHHEOYKBEHHBIXB [FAEMBIX, PACKPBITUEMCKOOOK.
BIpaXKCHUH, BbInoJIHATLYMHOKEHUEOJHOWIEHAHAMHOT OWIEHUMHOT O4UJICHAHAMHOT O4JIEH,
pacKphITHE |MPUMEHATb(OPMYIBIKBAIPATACYMMBIMKBAPAaTapPa3HOCTH.
CKOOOKHUNpUBEAEHNENOA00Hb! (OCYIeCTBIATh PA3JI0XKEHUEe MHOTOWIEHOB Ha MHOXHTENIM ITyTEM BBIHECEHHUS 3a
XCJ1araeMbIX. CKOOKHOOIIETOMHOKHUTEIS, TPUMEHEHUA(DOPMYIIBIPa3HOCTUKBAIPATOB,(DOPMYIICOKpAIIEH
CBoJliCTBaCTENIEHUCHATYPAJIbH |HOTOYMHOKEHUS.
BIMIIOKA3aTEJIEM. [IpumeHATHIIPE0OPaA30BAHUEMHOT OWICHOBIPEIICHUAPA3INUHbIX3a/1a4M3MaTEMaTUKH,C
MHuorousneHsl. CII0)KEHUE,BBIY  MEXKHBIXIIPEMETOB, U3 PEAIIbHONIIPAKTUKH.
UTaHue, 3HAKOMMTBCSCHCTOPHEI pa3BUTHIMATEMATHKY.
YMHO>XEHHE
MHOTOWIEHOB.POPMYIBICOKpa
EHHOTOYMHOKeHUs. Pazmox
eHue MHOTOYJIEHOB
HaMHOKUTEJIH.
YpaBHenust YpaBHeHUE, PemiaTe NMHEHHOE ypaBHEHHME C OJHOM IEPEMEHHOH, NMPUMEHsAs NMpaBHJIa Iepexoza
U MpaBWia |OTUCXOJHOTOYpPaBHEHUSIKPABHOCWIbHOMYeMYOoeenpocTorosuaa. llpoBepsats, apiseTcs
HepaBeHcTBa(20 [MpeoOpa3oBaHMAYpPaBHEHUS,D |[TUKOHKPETHOCUHCIOKOPHEM YpaBHEHHUS.
4) ABHOCHJIbHOCTbYPaBHEHHH. [logOupaTy mpumepbl Hap 4YHCelN, SBISIOMIUXCS PpELICHHEM JHHEHMHOrO ypaBHEHUS

JIuneliHOeypaBHEHUECOHOM
IIEPEMEHHOM,
PELICHUEIMHENHBIX

YpaBHEHHIA.
PewennesagaucnoMoniproypa
BHEHHU.
JInneliHoeypaBHEHHECABYMSIL
epeMeHHbIMUMErorpagpuk.Cuc
TEMa/IBYXJINHEUHBIXYPABHEHU
HCcIByMst

nepeMeHHbIMU. Penmenuecucre

caBymsinepeMeHHBIMU. CTPONTBBKOOPAMHATHOUIIOCKOCTUT paUKINHEHHOT OypaBHEHUS
CABYMSIIEPEMEHHBIMU;TOJIB3YACHIPa(PUKOM, IPUBOAUTHIPUMEPBIPEIICHUYPABHEHHUS.
HaxonuTbpenmennecucTeMblIByXJIMHENHBIX YPAaBHEHUICABYMSAIIEPEMEHHBIMU.
CocTaBJasiTbUpeIAThYypPaBHEHUEHIIMCUCTEMYYPaBHEHUNIIOYCII0BUIO3aJaul, HHTEPIIPETH
POBaTbBCOOTBETCTBUMCKOHTEKCTOM3aJaUUIIOyY€HHBIIPE3yIbTaT.
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MypaBHEHUICIIOCOOOMITO/ICTA
HOBKHUHUCIIOCOOOMCIIOKEHHS.
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Koopaunartsi
urpapuxu. Dy

KoopanHataToukuHanpsmoi.
UuCnoBBIEIPOMEKYTK

N3o00paxkaTth Ha KOOPAMHATHOM MPAMOM TOYKH, COOTBETCTBYIOIIUE
3a/IaHHBIMKOOPIMHATAM,JTyYd,0TPE3KU, UHTEPBAJIbI; 3aIIMCHIBATHHX

HKIUU(244) u.Paccrosinue HaanreOpanyecKOMS3bIKE.
MEXIyABYMsATOUKaMUKOoOpaAH (OTMedyaTh B KOOPAMHATHOH IUIOCKOCTH TOYKM 110 3aJaHHBIM KOOpJUHATaM;
HaTHOUIIPSIMOM. CTPOUTHIPAUKU HECIOKHBIX 3aBUCUMOCTEH, 3aJaHHBIX (OpMyJIaMH, B TOM 4HCIE C
[IpsAMOYTONBHAICUCTEMAKOOD  [TOMOUIBIOIIM(POBBIXTa00pATOPHIA.
nuHatHarockocT. [Ipumeps!  (IIpuMeHATh,M3y4aThlIpeMMYyLIIeCTBa, HHTEPIPeTHPOBaThIpaduueckuiiciocodnpeacra
rpaduKoB, [BICHUAHAHAIN3APa3HOOOPAa3HOMKU3HEHHOHUH(OPMALINH.
3alaHHBIX OcBanBaTbnoHATHE(YHKIINH,0BIa/1€BaTh () yHKIIMOHATbHONTEPMUHOJIOT HEH.
dopmynamu. [Pacmo3HaBaTh JuHelHy0 (yHKiuio Y= kx+ b, omumceiBaTh €€ cBoiicTBa B
UreHuerpagukoBpeasbHbIX3a 3aBUCHMOCTHOT3HAYCHUH KOd(duimeHToBKub.
BHUCUMOCTEH. Crpoutsrpapukunnneiinoidyakunu,pysxunn y=|x|.
[oustnepynkuun.I'padpukdy |[Uenoap3oBath HuppoBbIepecypebIais IOCTPOCHUS TPaPUKOB QYHKIMUN U U3YUESHUAUX
Hkuuu. CBoicTBa CBOMCTB. [IpMBOINTH MpUMEpPHI IMHEWHBIX 3aBUCUMOCTEN B pEaJIbHBIX IIpoleccax
¢bynkuuni. Jlunerinas WSBICHUSAX.
GbyHKIHS.
[locTpoenuerpaduka
JTMHENHON
¢ynkmn. I padpukdyHkiumny=|
X|.
IloBTOpEHHE [loBTOpEeHME BbiOupaTb, NpPUMEHATH OLEHMBATH CIHOCOOBI CpPAaBHEHUS 4MCED,
no0o0meHue(64 OCHOBHBIX BBIUUCIICHU, TPe00pa30BaHUMBBIPAXKEHUHN, pEIICHUSYPABHEHUH.
) MOHATUHA W MeTOAOB Kypca (OcCyliecTBIASTHCAMOKOHTPOJIbBBIIOIHIEMbIXICHCTBUINCAMOIIPOBEPKY

7xinacca,00001eHuE3HaHU I

pe3yabTaTaBBIYUCICHUN, TPe0Opa30BaHUIA, TOCTPOCHUH.
Pemarb3agauun3peaibHOMKU3HA, IPUMEHSITbMaTeMAaTHYeCKUe3HAHUS U EIICHUI3a, 12
Y13 IPYrUXIPEIMETOB.

PemarbrekcToOBBIE3212aUH,CPABHUBATH, BLIOMPATHCIOCOObI PEIICHHI3aa4 1.

8 kumacc (102uaca)

HasBanuepa
3nesa(TeMbl)
(4ucs09acoB)

OcHoBHOecOepKAHUE

OCHOBHBICBHABLIECATEILHOCTHOOY YAIOIINXCS
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Uuciaa u (KBagpatsbliikopenbuzumcia. |(@opMyJIHPOBATHON Pe/le/eHH eKBaIpaTHOrOKOPHAN3YHCIIA, apH(PMETHIECKOT OKBAAPATHOT

BbIYHCJICHHS. [ToHsATHEOOMPPALIMOHATBHOMY |OKOPHS.

KBanparTHble ucne.Jlecstnunsienpudnmxer |[IpuMeHATHONEpAIIMION3BICYCHUKBAIPATHOTOKOPHAN3YHNCIIA, HCI0JIB3Y SITPUHE00X0TUM

KOPHU USUppalOHAIBHBIXYKCEN.J[€  [0OCTUKAIBbKYJIATOP.

(154) fictBuTenbHbIeuncia.CpaBHeH |OleHNBaThKBAIPAaTHBICKOPHHULICTIBIMIYUCIIAMUHIECATHYHBIMUIPOOSIMH.
ueneicTBUTENbHbIXUUCEN. Ap (CpaBHMBATh M YHOPSA0YMBATh PALlMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA,
n(pPMETUUECKUIKBAIPATHBIIKO (3aIIMCAHHBIECIIOMOIIIbIO KBAJPATHBIX KOPHEH.
pEHb. M ccsie10BaThypaBHEHHEX =2, HAXOAUTHTOUHBICHIPHOTIKEHHBIEKOpHUTTPHA>0.
Vpasuenuenunax>=a.Cpoiicts |Mcci1e10BaThCBOMCTBAKBAIPATHEIXKOPHEH, IPOBOIAUHCIIOBBIEIKCIEPHMEHTHICUCTIONB30B
aapu(pMETUYECKUXKBAIPATHBl [AHUEMKAJIbKYJIATOPA(KOMIIBIOTEPA).

X /loka3pIBaTBCBON CTBaapu(pMETHUECKIMXKBAIPATHBIXKOPHEN ; TPUMEHITHUX IJIANPE0Opa3oB
KOpDHEH. |[aHUABBIPAKECHUM.
[IpeoOpa3oBaHNEUUCIIOBLIXBbl |BBINOJHATH, Npeodpa3oBaHUsl BBIPAXKECHUN, COAEpXkAIIMX KBaJpaTHbIE
pa)kKeHUI,Colep KaAIMXKBaApa KOpHU.BbIpakaTbliepeMEeHHbIEN3r€OMETPUUECKUXH (hr3nuecKuXHopmy.
THBIEKOPHHU. BoeryucasiTb3Ha4eHHU sl BEIPAKECHUN,COEPKAMXKBAIpaTHbIE KOPHU,
MCIIOJIB3YANPUHE00XOAMMOCTUKAIIBKYIISATOP.
Hcnonb3oBaThBXoepelieHUA3aau3IeMEHTapHbICIIPEICTaBICHH S, CBSI3aHHBIECITPUOIIIKE
HHBIMM3HAUYE€HUSMH BEJTUYHH.
3HAKOMUTBCSACHUCTOPUE PA3BUTUSIMATEMATHKHY.

Uuciaa u | CreneHs c DopMyJJIHPOBATHON PeAe/IeHHeCTEIICHUCLEIBIMIIOKA3aTEIIEM.

BbIYHCJICHUS. uensiMnokasar |[IpeacTaBasiTb3anmucbO0IBIINXUMATBIXUMCENIBCTAHIAPTHOMBH/IE.

CreneHbc HeJbIM | €IEM. CpaBHUBATBUYNCIIAUBEINYNHbI,3aIIMCAaHHBIECHCIIONB30BaHueMcTeneHn 1 0.

noKasareJjiemM CrangapTHas3anuCchunCIa. Hcnosb30BaTh3anmcburCceNIBCTaHIaPTHOMBUICUISIBBIPAKEHUSAPA3MEPOBOOBEKTOB, JITTUTEN

(74) Pa3zmepsr bHOCTUIIPOLIECCOB B OKPYKAIOIIEMMUDE.

00BEKTOB
OKpY’KaromeroMmupa(oTaneMeH
TapPHBIXYACTUIIOKOCMUYIECKU
X0OBEKTOB), IITUTEIIBHOCTHIIPO
IIECCOBB
OKpY’KaroIeMMHUpe.

CBOﬁCTBaCTCHeHHCL[G.HLIMHOKEB

ATCJIIEM

®opmyJHpOBaTh, 3alUCHIBATE B CHMBOJIHYECKOH (opme U
WIIOCTPHPOBATHIIPUMEPAMHUCBONCTBACTEIICHUCIIEIIBIMIIOKA3aTelIe
M.
IIpuMeHATBCBOMCTBAaCTEICHUIANIPEOOPA30BAHUABBIPAKEHUI,COIEPIKAILNXCTEIIEHUCLIEIT
BIMIIOKA3aTEIIEM.
BbINOJIHATH/IEHCTBUACUNCIIAMH,3aIICAHHBIMUBCTAHJaPTHOMBH/IE(YMHO)KEHUE, IEJIEHUE, B

03BEJ/ICHUE BCTCIICHD)
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Auredpanyeckue KBagpaTHbii Pacno3HaBaTh KBaJpaTHRINTPEXWICH, yCTAHABIUBATH BO3MOKHOCTBETO PA3I0KEHUS
BbIPAaKEeHM . TPEXWIEH. HAMHOKUTEIIH.
KBaapaTHblii PasnokeHuekBaapaTHOroTpéx |PackiagbiBaTh Ha MHOXKHTENHM KBAJPATHBIM TpPEXWIEH C
TPEXUIeH WICHAHAMHOXKUTEIN HEOTPULIATEITbHBIMIUCKPUMUHAHTOM
(59)
AJredpanyeckueB|AnreOpanyeckas 3anucbiBaThaIreOpanyecKUeBbIPaKEHNUS.
bIPaKeHHS. npo0s.J]l  |HaxoauThoOsiacThonpeaeeHUIpaiioHATbHOTOBBIPAKEHUSI.
AJireOpanyeckasi [OIyCTUMBIE BbINoOIHATHYNCIOBBIENIOICTAHOBKUN BBIYHCIATH3HAUECHUEIPOOU, BTOMUHCIIECTIOMOIIBIOK
1podb 3HAUYEHUS |AJIBKYJIATOpA.
(159) MepeMEeHHbIX,BXoAd1uxBaire |([@opmMyaupoBaThbOCHOBHOECBOMCTBOANTEOpandecKONIPOOMNNIPUMEHAThErOIApeoOpas
OpanueckueBblpakeHUs.OCHO  |0BaHUSAAPOOEH.
BHOE BoinoanarbaeiicrBuscanredpanueckumMuipoosmu. [ IpuMeHaTeripeoopa3oBaHUSBbIPAKEH
CBOWCTBO |[MUUIS PELIEHU 3a7a4.
anreOpandeckon BroipakaTbnepemMmeHHbIen3GopMyI((PU3HIECKUX, T€OMETPHUIECKUX,0MACHIBAIOIINX OBITOBBI
npobu.C  |ecuTyaIum)
OKpaIIeHUEAPOOCH.
CnoxeHue,
BbIUMTAHUE,
YMHOKEHUEH/IeIeHueanreopa
nueckuxapoodeit.Ilpeodpazona
HHUE BBIPAXKEHUI,COIEPKALLNX
anreOpandecKuepoon
YpaBHeHust KBanpaTtHoe ypaBHeHUe. |[Pacmo3HaBaTBKBaJApaTHbICYPABHEHUS.
uHepaBeHcTBa. KB [Henonnoe 3anuceiBaTh (POPMYJTy KOpHEHl KBaapaTHOTO ypaBHEHUS;
ajpaTHbleypaBHe KBaJIpaTHOE pelIaTbKBaJApaTHbIEyPaBHEHUSI— IOJIHBICU HETIOIHbIE.
HUSA YpaBHEHHE. @opmyna ([IpoBoauTHIIPOCTEHIIIHENCC/IEI0BAHUAKBAIPATHBIXYPABHEHUN.
(159) KOpHEMKBaJApaTHOrOypaBHeHH |PeliaTbypaBHeHMs,CBOIALINECSIKKBAIPAaTHBIM,CIIOMOIIBIONIPpE0oOpa3oBaHUI3aMeHONIIEpe
5. TeopemaBuera. MEHHOM.
Pemenue HabGaonat, M aHAJIM3UMPOBATHh CBSI3b MEXKAY KOPHAMU U
YpaBHEHUH, K03 PULIMEHTaMUKBAAPATHOT OYPABHEHUS.
cBoAsIUXCIKKBaApaTHbIM. I Ip  ([@opmyaupoBaTbTeopemyBuera,aTak:keoOpaTHYIOTEOpEMY,IPUMEHSITh
ocTeHIme IpOOHO- ITH
paloHaIbHbICYpPABHEHUSI. TEOPEMBIJIJIS PELICHHUS 3a/1a4.
PenreHne TEeKCTOBBIX 3a7au |PemiaTbTeKCTOBbIe3agauyHaIre0pandecKuMCIoCco00M: ePeX0IUThOTCIOBECHOM

al




CIIOMOLLBIO (bopMyIHPOBKUYCIIOBHSI3aIa4MKAITe0pandecKONMOIEIUITYTEMCOCTABICHUSTYPaBHEHUS; pe
KBaJPATHBIX |[IATHCOCTABICHHOE YPABHEHHE; UHTEPIPETUPOBATHPE3YIIBTAT.
ypaBHEHUI 3HAKOMHUTBLCACHCTOPHEI pa3BUTUSAAITEOPHI.
YpaBHeHust JInneliHoeypaBHEHHECABYMSAI |Pacno3HaBaTbIMHEHHBICYPABHEHUSCABYMAIIEPEMEHHBIMU.
U epeMeHHbIMI,erorpaduk,npu  |[CTPOUTh rpaduku TMHEHHBIX YPAaBHEHHUH, B TOM YHCIIE HCNOAB3Ysl HU(POBbIe
HepaBeHCTBa MEPhIPELICHUYPaBHEHUIBIIE |pecypchl. PasnuyaTrbnapauiebHbIENIIEPECEKAOIINECS TPSIMBICIIONXYPABHEHUSM.
CucreMblypaBHEH |IbIX YHCIIAX. Pemiate cucTemMsbl IBYXJIMHEUHBIXYPABHEHUH C IByMANEPEMEHHBIMU ITOJCTAaHOBKOM
ui PemennecucTeMIBYXIMHEWH — [UCIIOKEHUEM.
(13u) bIXYPaBHEHUUCIBYMS PemaTbnpocTenmMecucTeMbl, BKOTOPBIXOAHOU3 YPABHEHUNHESIBISCTCAIMHEUHBIM.
nepeMeHHbIMU. ([IpuBOAMTE TrpaduuecKyl0 HMHTEpHpPeTALMIO PEIICHHUS YpPaBHEHUA C
[IpumepriperieHuscuCTEMHEN JBYMANIEPEMEHHBIMUU CUCTEMYPAaBHEHUH CIBYMS [IEPEMEHHBIMHU.
WHEHHbIXypaBHEHUICABYMsNe |PemIaTbTeKCTOBbIe3aJauM anredpanyecKkuMcrnocooom
PEMEHHBIMHU.
['paduueckas
WHTEpIIpETALMSTypaBHEHUSIC/IB
YMSIIIEPEMEHHBIMUUCUCTEMYP
aBHEHUICABYMSIEPEMEHHBIM
.
Pemrenyie TEKCTOBEBIX 3ajad
CIIOMOILBIOCUCTEMYPABHEHU .
YpaBHeHust UrcoBbleHEPaBEHCTBAUMXCBO |(POPMYJIMPOBATH CBOMCTBA  YHCIOBBIX HEPABEHCTB, WLIIOCTPUPOBATh HX
U |licTBa. HAKOOPJMHATHOUTIPSIMOI,JOKA3BIBATH aNTeOpanvecKH.
HepPaBeHCTBA. HepasenctBocognoiinepeMeHH IIpuMeHATHCBOMCTBAHEPABECHCTBBXOACPELLICHUA3A1AY.
HepaBencrBa OM. Pemats MHElHbIE HEpaBeHCTBA C OJHOM MEpEeMEHHOH, u300paxarhb
(124) JIunenineie PELICHUEHEPABEHCTBAHAYNCIIOBOU IIPSIMOM.
HepaBeHCTBacOAHOWNEpeMeHH (PemaTh cucTeMbl TMHEHHBIX HEPABEHCTB, N300paXkaTh PEIIEHUE CUCTEMbI HEPABEHCTB
olinnxpemenue.Cuctemsl HAYUCIIOBOUIIPSMON
JIMHENHBIX
HEPaBEHCTBCOIHONIIEPEMEHHO
WHUXPEILICHHE.
W300paxkeHue
peleHus
JUHEHHOTO HEPaBEHCTBA W
UXCHUCTEMHAYUCIOBOUMIPSIMOM.
DYHKIUH. [lonsitue ¢dynkuu.OdmacTh

I/ICHOJ'Ib30BaTb(bWKIiIéIOH&J’ILHYIOTOPMHHOJIOFI/IIOI/I CHUMBOJIUKY.




OcHoBHbBIE OTIpe/IeNICHUSIMMHOKECTBO3HAY (Bpiuncasite 3HaveHust (yHKuuM, 3amaHHbIX (opmynamu (mpu
noHsTus(s €HUI GbyHKLIMH. HE00XOIUMOCTHHUCIIONB30BATHKAIBKYIISTOD); COCTABIATHTA0IMIbI3HAYEH
q) CrniocoObI3a1aHuAQYHKIUH. Wil yHKIIY.
I'padux  ¢GyHKUIUM. CrponTbnorouxkamrpaukudyHKIui.
CaoiicTBa yHKIIUH, UX OnuchIBaThCBOICTBA(YHKIIMMHAOCHOBEEETpahUUECKOTONPEICTABICHUS.
otoOpakeHHe HarpaQuke. M cnosib30BaTh () yHKIIMOHAIBHYIOTEPMHHOJIOTHIOMCHMBOJIHKY.
HccaenoBatbpuMepbIrpa@uKoB,0TPaKAIOUMXPEATbHBIETPOIIECCHIUSABICHUS.
[IpuBOAUTHNPHMEPBINIPOLIECCOBUSBIEHUIC3aJaHHBIMUCBOMCTBAMM.
Hcnonb30BaTbKOMIBIOTEPHbIE  IIPOrPaMMbI
JUIATIOCTPOEHUATPAPUKOBOYHKIIMHUU3yUEHUS
MNXCBOWCTB.
DOyHKIUH. Urenueunocrpoenuerpaduxkos [HaxoaurbcnoMomboorpadukadyHKInn3HaueHUe0JHONN3paccMaTPpUBAEMbIXBETMUMHIIO3
YuciioBbie ¢bynkuuit.  [IpumepbIrpag MKOBHAYSHHUIO JPYTOM.
by ( byHK1IMI,BHECTOXKHBIXCITYYasX BIPAKATH(POPMYJI0H3aBHCUMOCTD MEXTYBEITHINHAMHU.
94) OTpakaroIUX OnuchIBaTbXapaKTepU3MEHEHUSA0IHONBEINYMHBIB3aBUCUMOCTUOTU3MEHEHUS IPYTOM.
peanbHblePacio3zHaBaTh BUbI H3ydaeMbIX QyHKIUN. [loka3pIBaTh cCXeMaTHYeCKH [10JIOKEHHUE
MIPOIIECCHI. HAKOOPAMHATHOMIIOCKOCTHTpaduKoBQYHKIMIBUIA:Y=X?,y= X3 y= X,y=X].
OyHKIUH, Ucnoab3oBarh  QPyHKIMOHAJBLHO-TPaduYecKHe
OIMCHIBAIOLIUETIPS NpeAcTABICHUS UIPEICHUNUCCIIEI0BAaHUS yPaBHEHUI U CUCTEM
MYIO u ypaBHEHUH.
obparnyronponopil [IppmeHsATbUUPPOBBIEPeCYPCHI AIATOCTPOCHUATPAYUKOBDYHKINH.
VMOHAJIbHBIE3aBUCUMOCTH,  MX
rpaduku.l unepoo:r
a.
I'padukdyrKuny=x>. OyHKII
uny=x2,y=x3,y=X,y=|X|;rpaduu
€CKOEpELIEHUEYPaBHEHUHNCU
CTEMYPaBHEHUM.
IloBTOpEeHHE [loBTOpEeHME BbiOnparb, NpPUMEHSITb, OLIEHMBATH CHOCOObI CpPaBHEHUS YMCED,
" OCHOBHBIX BBIYMCIICHUN, IPe00Pa30BaHUMBBIPAXKEHNUH, pEIICHUSyPAaBHEHUH.
0000menue(64) |[MOHATHM W METOJOB KypcoB |OCyIlIeCTBJIATHCAMOKOHTPObBbINOIHAEMBIXIEHCTBUINCAMOIIPOBEPKY

7u8KknaccoB,000011IeHUE3HAHN

u

pe3ynbTaTaBbIYUCICHUN, TPe0Opa30BaHU, TOCTPOCHUH.
Pemarb3agaunn3peabHONKN3HHA , IPUMEHATbMAaTEMaTUYECKUE3HAHUSA I PEIICHUA3a/1a

U3 APpYruxnpeaIMeTOB.
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PeIIIaTbTeKCTOBbIe3a[[a‘-lH,CpaBHI/IBaTB,BI)I6l/lpaTbCH0006blpeHIeHI/I$I38.Z[a‘H/I.

9 kJacc (102yaca)

HasBanuepa
31eaa(TeMbl)
(4ucao04acon)

OcHoBHOecOIep:KaHUE

OCHOBHBIEBUABIIESATEJIbHOCTHOOY YA LM XCS

Uucaa
HBBIYHCIEHA

1.
JlelicTBUTEILHBbIE
quCcJIa

(99)

Panmonanbabie
HppalHOHAIIbHBIC

qyucia,

4yucia,
KOHEYHbIEOECKOHEUHBICECST
UYHBIEIPOOH.
MHoXeCcTBOAEICTBUTEIbHBIXY
ucen;

EUCTBUTEIbHBIE
YHUCIIaKaKOECKOHEUHBICIECSITH
yHbleApoOu. B3aumMHOOAHO3HA
YHOECOOTBETCTBUEMEXKTY

MHOYKECTBOMIEH
CTBUTEIbHBIXUNCETUMHOKECTB
oM

TOYEKKOOPAMHAT
HOUIIPSMOM.
CpaBHeHUEAEHCTBUTEIBHBIX YN
cen,

apupMeTHIeCcKue
IEUCTBUA C
JIeACTBUTEIILHBIMUYUCIIAMH.
[TpubnmxEéHHOE3HAUCHHEBETN
YUHBI,

TOYHOCTh
npubmmkenus.  OkpyrieHue
yucen. [Ipukunkan OIIEHKA
pEe3yJIbTATOB BEIYMCIICHUI

Pa3BuBaTbnpecTaBIeHUSIOUNCIIAX:0TMHOKECTBAHATYPATbHBIXUNCEIOMHOKECTBAICHC
TBUTCJIBbHBIXYUCCII.

O3HaKOMHTBCICBO3MOKHOCTBIONPEICTABICHHSI ICHCTBUTEILHOTOUNCIIAKaAKOECKOHEUHON
NECATUUHONAPOOU, IPUMEHSAThIECATUUHBICTIPUOIKEHUSPALIMOHAIbHBIXU
HPPpaOHAIbHBIXYUCCII.
N300pakaTh1eiICTBUTEIBHBICUUCIATOUKAMUKOOPIUHATHOUTIPSIMO.
3anuchIBaTh,CPABHUBATHLUYNOPAI0YMBATHICHCTBUTEIbHBICUHUCIIA.
BbInoHATH,cOUETasyCTHBICUITUCEMEHHBIETIPUEMBL, TAPH PMeTHYeCKUeAeliCTBUSICPALINOH
AJIbHBIMUYHCIIAMU; HAX0AUTh3HAUCHUACTETICHECIIEIBIMUTIOKA3ATEISIMUUKOPHEN ; BBIYH CJI
SAITh3HAUCHUSYUCIIOBBIXBBIPAXKCHHH.
I[oay4yuThbnpeacTaBieHUe03HAUMMOCTUICHCTBUTENbHBIXUHNCEIBIIPAKTUYECKOUIEATENbH
OCTHUYEJIOBEKA.

AHAJIM3MPOBATHL M J1eJaTh BbIBOAbI O TOYHOCTH MPHUOTMKCHUS JCWCTBUTEIHHOTO
YUCJIAPUPELICHUH 3a/1a4.

OKpyrJATh/ICHCTBUTEIbHBICYHCIIA, BBINOJIHATHIPUKUAKY PE3YJIbTaTABBIUUCICHUHN,
OlleHKY3HAaUYCeHUHYHCIIOBBIX BBIPAKECHU.
3HAKOMHUTBLCSCUCTOPHENHPA3BUTHUIMATEMATHKHY.

'YpaBHeHUs

JIuneitnoe ypaBHEHHE.

OCBaI/IBaTb,?.aI[OMI/lHaT]) H MNPUMCHSATD

pivi]




c
oJHOlinmepemM
eHHoii(144)

Pemenue

YPaBHEHU,
CBOJISIITUXCSIKITMHEHHBIM.
KBanpaTtHoe YpaBHEHHE.
Pemenue

YPaBHECHUH,
CBOISIIITUXCSIKKBAPATHHIM. bt
KBa/IpaTHbHIE YPAaBHEHMUS.
[Tpumepsr

peLeHust
YPaBHEHUUTPETHEUNUETBEPTOM

CTEICHEN
Pa3JI0KEHUEMHAMHOXKHUTEIH.
Pemenne  mpoGHO-
palMOHATbHBIXYPaBHEHU.
Pemenue TeKCTOBBIX

3aavanreopanyec

KHMMETOJIOM.

rpaguyecKkueMeTOAbINPUPEIICHUNYPABHEHNH , HEPABEHCT
BUUXCHUCTEM.
Pacno3naBaTtb1ienblenIpoOHbIEypaBHEHNUS.
PemartbinHeliHbleNKBaApaTHbIEY pPABHEHU s, yPAaBHEHUS,CBOSAIINECIKHUM, IPOCTEeHIIINE
TpOOHO-palIMOHATIEHBIC YPaBHEHUS.
IIpeanaraTbBo3MOXKHBIECTIOCOOBIPEILICHUSTEKCTOBBIX3a/1a4,00CY :KAATb M XHPEIIATTEKCT
OBBI€3a/1a4 Pa3HbIMH CIIOCOOAMHU.
3HAKOMHUTBCACHCTOPHE Pa3BUTUAMATEMATUKY.

Cucrembry
pPaBHEeHUM

(144)

JIuneliHoe  ypaBHEHHE

CABYMANEPEMEHH
BIMHHETOTPAUK.
CucreMaiByXJIMHEMHBIXYPaBH
EHUNCIIBYMSITIEPEMEHHBIMU U
eéperienue.PermennecucreMiB
YXYpaBHEHUH, OJIHO u3
KOTOPBIXJINHEWHOE, a Apyroe
— BTOPOMCTENEHHU.
['padmyeckasuHTepIIpETALIUS
CHUCTEMBl YpaBHEHHH CIBYyMS
nepeMeHHbIMU. PereHneTekcr
OBBIX33/1a4aJITeOpanyeCKUMCIT
0co00M.

OcBauBaTBHIIPUMEHATBIIPUEMBIPEIIEHUSICUCTEMBLABYXJINHENHBIX ypaBHEHUNCABYMSITIEPE
MEHHBIMUU CUCTEMBIJBYXyPaBHEHUI,BKOTOPBIX OJJHO YPAaBHEHUE

HESBJISICTCSUIMHETHBIM.

Hcnonb3oBarh (GyHKIMOHAIBHO-
rpaduUecKuenpeCTaBICHUs I pelleHU AU CCIIeI0BAHUAYPABHEHUI HCUCTEM.
AHaJIM3MPOBATH TEKCThI 3ajad, pemiaThb ux ajreOpanyecKuM
CIOCOO0OM:MepexX0AUThOTCIOBECHON(DOPMYINPOBKIYCIIOBHA3A JauNKAIIT€OpauecKoiMOo
EJMITYTEMCOCTaBICHUSICUCTEMbIyPaBHEHHH; PEIIATHCOCTABICHHYIOCUCTEMYYPAaBHEHNI; M
HTEepPHPEeTHPOBATLPE3YJIbTAT.

3HAKOMHTBCACHCTOPHEH Pa3BUTUIMATEMATHKY.

HepaBencrBa
(164)

YrcnoBbie
MXCBOWMCTBA.

HCpaBCHCTBA U

JIMHEeHBIEHEPAaBEHCTBACOIHO

HUurare,3aNMCHIBATh,IOHMMATh, HHTEPIPETHUPOBATLHEPABEHCTBA; UCII0JIb30BATHCUMBO
MUKYUTEPMUHOJIOTHIO. BBINOJHATBLIIPE0Opa30BaHUSIHEPABEHCTB, UCII0Ib30BaTh JUIS

HpCO6pa3OBaHI/I}I CBOMCTBaA YHUCJIOBBIX HCPAaBCHCTB.
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iirepeMeHHOMMUXPELICHUE.
Cuctemsl

JIMHEHBIXHE
paBEHCTB c OIHOM
MEpPEMEHHOMMMX PELICHUE.
KBanpaTHbleHEpaBeHCTBaN
UXpeUIeHHE.
['padruueckas

TCMHCPABCHCTBCABYMAIICPEMCH
HBIMM.

MHTCPHIPCTAUAHCPABCHCTBUCHUC

Pacno3HaBaTbIMHENHBICMKBAIPATHBICHEPABEHCTBRA. PelIaTbIMHETHBICHEPABEHCTBA,CUCT
CMBUIMHEMHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIMX  KBAJAPAaTHOE
HEpaBEHCTBO, HPEIIATHUX;00CYKAATHIIOTYYCHHBICPEIICHUS.
N300paxaTbpelieHUEHEPaBEHCTBANCUCTEMbIHEPABEHCTBHAUMCIIOBOMITPSIMOM,
3alMCHIBATHPENIEHUECTIOMOIIBIOCUMBOJIOB.

PemaTbKBaApaTHBICHEPABEHCTBA, UCTIONB3YATpapUueCKUeIpeICTAaBICHHUS.
OcBanBaTHUNIPUMEHSATHHEPABECHCTBANPUPEIICHUUPAZINYHBIX33/1a4, BTOMUYUCIIECTPAKTHKO-
OPUEHTUPOBAHHBIX.

eKyppeHTHoHpopmyIoiudopm
yJI0i N-ro4JieHa.

ApupmeTrueckas

U
reoMeTpuIecKas
nporpeccun. @opmybin-
roujieHaapuhMeTHICCKON

U

reOMETPUYECKON

MPOTrPeCCUil,CyMMBITIEPBHIXNY

OyHKUIHT KBagpartnunaspynkuus,eérpa |PacnosHaBaTh BHIbl H3y4daeMbIX (YHKUUH; WIIOCTPUPOBATH
(164) ¢uxucsoiicta.llapabona, cXeMaTH4eCKH,00bsCHATHPACTIONI0KEHUEHAKOOPAMHATHORIIOCKOCTUT papUKOB(D YHKITH
KOOpJAMHATBIBEpUIMHbINAapado |fBHUaA:
nbL,0chcuMMeTpunTapabonsl. | y=kx,y=kx+b,y=ax?y=ax3,y=vx,y =x|
CreneHnble yHKIIMMCHATYpAIl B3aBUCHUMOCTHOT3HAYEHUIUKO
bHBIMHIIOKA3aTEIIAMU 3¢ PUIMEHTOB;0NICHIBATh NXCBOICTBA.
2u3, uXrpaQUKUHUCBOHCTBA. PacnosnaBaTbkBapaTnyHytopyHkuutonopopmyne. lipuBoauTsnpumepsl
['paduku yHKumii: KBaJIpaTUYHBIX3aBUCUMOCTEHN3PEAbHOMKU3HHU, (PU3UKH,T€OMETPUH.
y=kx, y=kx+b,y=ax?, y=
ax’ y=vax,y=||.
Uucaosbienoca  (Ilonsarue PacnosnaBath  apupMETHYECKYI0 M TE€OMETPUYECKYIO0 MPOTPECCHU
e10BaTeb- YHCIJIOBOU IPUpPa3HBIXCIIOCO0aX3aJaHMs.
HOCTH II0CJIEJOBATEIBLHOCTH. BbIN0JIHATHBBIUUCIICHUSCUCTIONB30BaHHEMDOpMYIIN-
(159) 3aiaHuenocne0BaTeIbHOCTHP [FOWwIeHaapupMeTHUECKOHUTEOMETPUYECKOUITPOTPECCHIA, CyMMBI NMEPBBIXNUJICHOB.

N300pamxkaThuIeHBINOCIE10BATEIBHOCTUTOYKAMUHAKOOPIMHATHOUIINIOCKOCTH.
PemaTtsh 3axa4n, CBSI3aHHBIC C YHCIOBBIMH IOCIIEI0BATENBHOCTMY, B TOM YHCIIE
3aJauNU3PEATbHOMKN3HN(CUCTIONBE30BAaHUEMKAIIBKYIATOPA, IU(POBBIX TEXHOJIOTUH).




JICHOB.
N3o6pakenHue

YJICHOB
apu(hMeTHIECKOM

UreoMe
TPUYECKOUTTPOrPECCUNTOUKAM
WHAKOOPAMHATHOUIIIIOCKOCTH
Jlunelinblit u
AKCHOHEHLIHAIBHBIMPOCT.

CI105KHBIETIPOLICHTHI.
IloBTOpenune,0000 Uncaa u  Bbluncienuss OnepupoBarb  NOHATHSIMH:  MHOXKECTBO,  IOJMHOXKECTBO,  ONEpallUMd  HaJ
1eHHe,CUCTeMaTH |(3aIKCh, CpaBHEHHE, MHOXXECTBAMU;UCHOJIb30BAThI paQHUECKOCTIPEICTABICHIEMHOKECTBIISIONUCAHUAPEATTh
3AUMUA3HAHUN  |ICHCTBUA C HBIXIIPOLIECCOBUSABICHUN, IPUPELICHUN3aJauN3PyTUXy4€OHbIX IPEAMETOB.
(184) JECTBUTEIILHBIMU AKTYaJIM3MpPOBATH TEPMHHOJOIMI0 M OCHOBHbIEC [eHCTBHSA, CBA3aHHbIE C

YU CIIAMU, YUCIIOBASIPSAMAs; [IPO
LICHTHI,

OTHOIIEHHUS, TPOIIOPLIUHU; OKPYTIT
eHue,TpuOIIKEeHNE,01ICHKA; pe
IIEHUE TEKCTOBbIX3a/1aY
apuPpMEeTUIECKUMCIIOCOO0M)

YH CJIAMU :HATYPATbHOCYHUCIIO,TPOCTOCHCOCTABHOCUHCIIA, IETUMOCThHATYPATBHBIX M CET,
MPU3HAKUIEITMMOCTH, [IETT0CYNCIIO, MOy T CIIA,00 LIKHOBEHHASIHIECATUIHAS TPOOH, CTaH
MapTHBIN BUIYKNCHA, apu(MEeTUIECKUITKBAaPATHBII KOPEHb.

BbInosHATHL JAelicTBUA, CPABHUBATH W YNOPSIA0YMBATHL YHCIA, MPEJCTABIATh YUCTIa
HAKOOPAMHATHOUIPSIMOMN,0KPYTISTHUHCTIA; BHINOJTHATHIPUKUIKYHOLEHKYPE3YyIbTaTaB
BIYMCIICHUH.

PematbTekcToBble3agaunapupmMeTHieckuMcnocooom. Pemarsnpakruueckue3agayu,
co/iep Kalue TMPOILEHTHI, JO0JU, YacTH, BBIPAXKAIOIIWE 3aBUCUMOCTU:CKOPOCTh -BpeMs-
paccTosiHue,lIeHa- KOJIWYECTBO- CTOMMOCTb, 00BEM paboThIBpeMSI-
MIPOU3BOAUTEIIBHOCTHTPY/IA.
Pa30ouparbpeaibHbICKU3HEHHBIECUTYAU U, POPMYJINPOBATBUXHASI3BIKEMATEMATUKHY, HAX
OIMThpEIICHUE, TPUMEHAIMaTeMaTHIECKUHAIITIapaT, HHTEPIPEeTHPOBATHPE3YIIbTAT.

7xkaace (684acoB)

TemaTu4yeckoennanupopanueydeOHorokypcea «I'eomerpus» (1o rogam ody4yeHus)
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Ha3zBanuepaszae

Jga (TeMbl) OcHoBHOecOIep:KaHHe OCHOBHBIEBUABIIESTEJIbHOCTHOOY YA LM XCS
(4McJ109aCOB)
IIpocreitmmuereo [Tpocreitmmereomerpuueckneod |@opmMyJIMpPOBATHLOCHOBHBICTIOHITHUSUOTIPEICTICHUSI.
MeTpudeckuedun BEKTBI: TOYKH, MpsAMbIe,Tyund PacnosHaBaTh U3Yy4EHHBIE TrE€OMETPUYECKHE ¢burypsl,
rypbl YTJIbl, MHOTOYTOJIbHUK,JIOMaHasl. |0NpeAeassThbUXB3aUMHOEPACTIONO0KEHHE, BBIMOTHATHUEPTEKIIOYCIOBUIO3aaun(ITPH
U UX CMeKHBIEHBEPTUKAIBHBIEYIJIBl.  HAINYMHUBO3MOKHOCTH).
cBoiicrBa.U3mep Paboracnpocreiimmmuueprexam ([IpoBoANTHIPOCTENIINETIOCTPOCHUSCTIOMOIIBIOUPKYITUITMHEUKHU(TTPUHATINIHUHBO
eHHnereomMepu4ec . 3MOXHOCTH).
KHXBeJIHUYUH N3mepenunennueiHpIXuyrioBbix  (U3mepsaTs JIMHEHBIENYTIOBBIEBEIMYMHBIT€OMETPHUUECKHIX u
(144) BEJINYMH, BBIYHMCIICHHUE [TPAKTUYECKUXOOBEKTOB.
OTPE3KOBUYTJIOB. OmnpenensiTb «Ha IJ1a3» pa3Mepbl peajbHbIX OOBEKTOB, NMPOBOAMTH TPYOyIO
[TepumeTtp OLIEHKYHUXPa3MEPOB.
uIionmaabGuryp,coctaBieHHbx  (Pemars3a1aunHaBbIYMCICHUEJIMHOTPE3KOBUBEIINYMH YTJIOB.
u3 [PemaTb3agaunHaB3auMHOEPACTION0KEHUET€OMETPHUECKUX PUTyD.
MIPSIMOYTOJIBHUKOB. IIpoBoauThKIacCU(PUKALMIOYTTIOB, BBIYUCJIATbIMHEHHBICNYTIOBBIEBETUYUHBI, PO

BOJIUTHHEOOXOIUMBICIOKA3aTEIIBHBICPACCYKICHHUS.
3HAKOMUTBCSACUCTOPUEN PA3BUTUATCOMETPHUH.
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TpeyrojabHuku
(224)

[lonsTue 0
PaBHBIXTPEYTOJI
bHUKAXUTIEPBUYHBICTIPE/ICTABICH
USIOpaBHBIX(KOHTPYIHTHBIX )(pUry
pax.Tpunpusnaka

paBEHCTBATPEYT
OJILHHUKOB.
IIpu3Haku
PaBEHCTBANPSMO
YTOJIbHBIXTPEYT OJIbHUKOB.
CaoiicTBOMEIHA
HBI
MIPSIMOYTOJIEHOTO
TPEYrOJIbHUKA.
PaBHOOEGIpEHHBIC
HMPaBHOCTOPOHH
neTpeyroibHUKu. [ [pu3naku u
CBOMCTBapaBHOO

€PEHHOTOTPEYrOJIbHUKA.
[TpoTUBOOIBIICHCTOPOHBITPEYTO
JTbHUKAJIC)KUTOOIBIIMIYTOJI.
[Ipocreiimue
HepaBeHcTBaBreomeTpuu.Hepase
HCTBOTpEyroJjibHUKa. HepaBeHcTs
0JIOMAHOM.
[IpsAMOYTOJIBHBIATPE YT OIBHUKCY
rioMB30°.
[lepBbIe MIOHATHUSA
0J10Ka3aTeNbCTBA

X BICOMCTPUHU

Pacno3HaBaTbapblpaBHBIXTPEYT OJIbHUKOBHAT OTOBBIXYEPTEKAX (CYKA3aHUEMITPU3HAKOB).
BbIBoAUTHCIIEICTBUSA(PABEHCTBCOOTBETCTBYIOIIMXAIEMEHTOB)H3PABEHCTBTPEYTOJILHUKOB.
D opMyJIMPOBATHOIIPENEICHUS:0CTPOYTOJIBHOT 0, TYIIOYT OJIbHOT0, [TPSIMOYT OJIBHOT'0,paBHOO
€ApPEHHOTIO, PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHMCCEKTPUCHI, BBICOTBHI,
MEIMaHBITPEYTOJIBHUKA; CEPEIMHHOTONIEPIICHINKYIIIPA0TPE3Ka; IepUMETPaTPEYTrOJIbHUKA.
DopMYyJIHPOBATHCBONCTBAUTIPU3HAKUPABHOOCIPEHHOT OTPEYTOJILHUKA.
CtponTthbuepTexKu(TIPUHATUYNHBO3MOKHOCTH ), PelIATh3a1a4 M CTIOMOIHIOHAX 0K ICHUSPAB
HBIXTPEYTOJIbHUKOB.

[IpuMeHATHIPU3HAKHUPABCHCTBANIPSIMOYTOJIbHBIXTPEYT OJIbHUKOBB3a1auax.

M cnonb30BaThIpOBLIEPECYPCHIIISIMCCIeI0BAHUSICBONCTBU3YIaeMBIXPHUTYP.
3HAKOMUTBLCSACUCTOPUEN PA3BUTUATCOMETPUH.

49




[apanaeabublenp ([lapamnensHblenpsMble,uXcBoic | PoOpMyJIHMPOBATBIOHATHEIAPAUICTbHBIXIIPSIMBIX, HAXOAU THIIPAKTUYECKUETTPUMEPBHI.

siMble, TBa, I IaTiiinoctynatEBknuaa.Ha |[M3yuaTbCcBONCTBAYTI0B,00pa30BaHHBIXIIPUIIEPECEUEHUUAPAIUIECTBHBIXITPSIMbIXCEKYIIEH.

cymMMa |KpecTieKalue,cooTBeTcTBeHHbl  ([IpoBoauThI0Ka3aTE/IBLCTBANIAPAIIIEIBHOCTHIBYXIIPSAMBIXCIIOMOLIBIOYTII0B,00pa30BaHHbI

YIJIOBTPEYTOJbHHU (€ U [XIIPUIEPECEUECHUNITUXIPAMBIXTPETHEHIIPAMOIA.

Ka OJIHOCTOPOHHHUE yriasl | BeIYMEAsIThCyMMY YIIIOBTPEYrOJbHUKAU MHOTOYTOJIbHUKA.

(144) (oObpazoBaHHbIE HaxoauThunci10BbIen0YKBEHHbIC3HAUEHUA YTIIOBBI€OMETPHUUECKIX3a/1a4aXCUCIIONIb30BaHHE

[P MTEOPEM OCYMMEYIJIOBTPEYTOJIbHUKAUMHOT Oy OJIbHUKA.

[IEPECEUCHUMIIAPAIIICBHBIXIIPS  (3HAKOMHTBCSCHCTOPHEH Pa3BUTUATCOMETPUH
MBIX CEKYIEH).
[Tpusznak

apauieIbHOCTU
IIPSIMBIXUEPE3PABEHCTBOPACCTOS
HUHMOTTOYEKOJHONIIPSIMOMIOBTO
POUNPAMON.
CymMMayrioBTpeyroJbHUKauMHOT
OYTOJIbHMKA.
BHenHueyrnpITpeyroibHuKa.

OKpy:KHOCTH OKpy’KHOCTb,XOpPABIMAUAMETPHL, ([POPMYJIHPOBATHONPEAeIeHH S : OKPYKHOCTH,XOPAbL,AMAMETPAUKACATEIBHOMKOKPYKHOCT
U [uxcBoiicTBa.KacaTelbHAIKOKPYK |H.

KPYT. HOCTU.OKpYKHOCTh, BHUcaHHas |[M3y4aTbUXCBOICTBA,IPU3HAKU,CTPOMThYEPTEK(MPUHATMUYNNBO3MOKHOCTH). UceenoBaT

I'eomerpuueckune B yroillonstue o I'MT, b, B TOM uuciae HMCHOAb3YS LH(pPOBbIe pecypebl: OKPYXHOCTb, BIIHCAaHHYIO

MOCTPOEHHUSA [IPUMEHEHNE BYTI'OJI; LIEHTPOKPYKHOCTH,BIIMCAHHOMB YI0JI;paBEHCTBOOTPE3KOBKACATEIIbHBIX.

(144) B3anauyax.buccekrpucaucepenun  |[Mcenoans3oBarbMeTonl MT s goka3aTenscTBaTEOpEMOIIEPECEUEHUNONCCEKTPUCYTIOBTPE
HBIMIIEPIIEHIUKYIISIPKAKT€OMETP  |YTOJIbHUKAUCEPEINHHBIXIIEPIIEHUKYIIPOBKCTOPOHAMTpeyroiapHuKacomonisrol MT.
NYECKUEMECTATOYCK. OBiaseBaTb MNOHATHUSIMM BIMCAaHHOM M ONMCAaHHOM OKPYXXHOCTEM TpEYroJIbHHKA,
OKpy’>KHOCTbH,0IMCAHHAAOKOJIO  [HAXOAUTbLEHTPHIITUXOKPYKHOCTEM.

TpeyrojbHuKa. Brucannas PemiaTb0oCHOBHBIE32JaYHHAIOCTPOCHH €:yTJIa,PABHOTOJAHHOMY;CEPEAMHHOT ONIEPIIEHTUK
BTPEYTOJIBHUKO |yJISIpalaHHOT 00TPE3KA;IPSMOM, IPOXOAsLIeuepe3JaHHY O TOUKYUIIEPIIEH IUKYJIIPHOM 1aHH
Kpy>kHOCTb. [ Ipocreitmme OMMPSIMOIA;0MCCEKTPUCHIIAHHOTOYTJIa; TPEYTOJIbHUKOBITOPA3TUIHBIMAJICMEHTAM.
3a/1a4u 3HAKOMHTBCACHCTOPHEH PA3BUTUATEOMETPUH.
HAIlOCTPOEHHUE.

IloBTOpenne, 0000 |[loBropenne u 0600mieHue [Pemarp3agaunMHanoBTOPEHNE, WIUTIOCTPUPYIOLIIMECBA3ZUMEKAYPA3TNUHBIMUYACTAMUI

LIeHHe OCHOBHBIXITOHSTUHHMETOI0BKYpCaKypca.

3HaHu (44) ‘7kiacca.
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8xkJace (68uacoB)

Ha3Baunue
pa3nesna(reMbl) OcCHOBHBIEBUABIIESATEJIbHOCTHOOY YA LM XCS
Kypca(4mucao4aco OcHoBHOecOepKAHHE
B)

YerbipéxyroabHuk |[lapamienorpamm,eronpusHakuy  (M300paxaTbMHAXOAUTbHAYEPTEKAXUETHIPEXYTOJIBHUKUPA3HBIXBUOBUUXIIEMEHTHI.

/| cBoicTBa. YacTHbIe @opMyJIMPOBATH  ONpeAeseHHs:  TapaenorpaMmma, MOPSIMOYTOJbHHKA, poMoOa,

(124) CyJaunapauieorpaMmMoB(TIp [KBaJparTa,Tpaneiun,paBHOOOKOUTpaIeIIUN, TPSIMOYTOJIbHON TPATICITHH.

SIMOYTOJIbHUK, Jloka3pIBATHUHMCIIO/IB30BATHIIPU PelIeHMU3AIaYITPU3HAKUICBOMCTBRA: TapaieiorpaMmma,
poMO,KBaIpar), ux NPsIMOYTOJIbHHKA, pomOa, KBaJpara, Tpaneuuu, PpaBHOOOKOIA
MPU3HAKU HCBOMCTBA. Tpareuu,IpsIMOYTrOJIbHOUTPAIICIIU Y.

Tpanenus. IIpuMeHATEMETOAYIBOCHUSIMEINAHBITPEYT OJIbHUKA.

PaBHOOOKastmmpsiMoyropHasTpa |[Menmoab30BaThIMPOBEICPECYPCHIIISTUCCIICIOBAHUSICBOMCTBU3YIaCMBIXPUTYD.

Menus. 3HAKOMUTBCSACHUCTOPUEN Pa3BUTUATCOMETPHUN.

Y BoeHue

Meauanbl.LleHTpanbHascuMMeTpu

.

Teopema®agniecan [Teopemadanecaureopemaonpono [IpoBoaMTL NOCTPOEHMS C TIOMOIIBKD ULUPKYJIS M JIMHEWKM C UCIOJIb30BaHUE
TeopemMa PLUHOHATBHBIX OTPE3KaX. TeopembiDarnecanTeopeMbIONPONOPIIMOHATBHBIXOTPE3KaX, CTPOUTHLYETBEPTHIMIIPOTIOPLIUOH
onponopuuo |CpeIHAATUHUATPEYroJIbHUKA. Tpa [albHBIHOTPE30K (MPUHATHMYUU BO3MOKHOCTH).

HAJbHBIX Menus,e€cpeTHASITUHUSA. I[IpoBoauTh 0KA3aTENLCTBO TOTO, YTO MEJIHUAHBl TPEYroJbHUKA TEPECEKAIOTCS B
oTpe3kax,no |[[ponopuuoHAIBHBICOTPE3KU,IIOC [OJHOMNTOUYKE, U HAXOAMTH CBSI3b C ILIEHTPOM MAacC, HAXOAMTh OTHOLIEHHE, B KOTOPOM

MOOHBIETPEYroJib  [TPOCHHE MEIMAHBIICIATCATOUYKON UXTIEPECCUCHHUS.

HUKHU yeTBépToro [HaxoauThmno100HBIETPEYTrOIbHUKUHATOTOBBIXYEPTEKAXCYKA3aHUEMCOOTBETCTBYIOIIUXIIP

(154) [IPONOPLIMOHATIBHOTOOTPE3KA. W3HAKOB MO100USI.

CBoiicTBalleHTpaMacCBTPEYTroyibH (PemaTb3agauyuHanogo0HbIeTPEYTrOJIbHUKIC

HKeE. MOMOIIIBIOCAMOCTOSI TEIHHOTOTIOCTPOSHUSTUePTEIKEH (MTPUHATMUYNUBO3MOKHOCTH )HHAX OK/ICHU

[Tomo6HbIeTpeyroNbHUKH. TpUMpH [SITOJOOHBIXTPEYTOIbHUKOB.

3HaKa [IpoBoAMTHI0KA3ATEIBLCTBACUCIIONB30BAHUEMITPHU3HAKOBIIOIO0USI.

nonodusTpeyroiabHuKoB. [ paktuy |[loka3bIBaThTPUTPU3HAKAIOAOOUSATPEYT OJILHUKOB.

€CKOCTIPUMEHEHHE. [IpuMeHATHIIOYICHHBIC3HAHUSATIPUPEIIICHUUT€OMETPUIECKUXUTTPAKTHISCKUX 33, 1a4.

3HAKOMHUTBCSICHCTOPHEN Pa3BUTUATCOMETPHUHU.

Ilnomann. [Mousatue 00 oOweH OgiageBaTbNePBUYHBIMUTIPEACTABICHUIMHI0000IICHTCOPUUTIIONIATU(MEDHI),

Haxoxaenunenona TEOPHUUILIONIAJIH. (hopMyIHpPOBATLCBONMCTBAIIIOMAAH, BbIICHA T UXHATJIS IHBIICMBICII.

JL




OCTpOTO YTJIa,
TPUTOHOMETPHUIECKUECOOTHOIIICH
WSBIPSMOYTOJIBHOMTPEYTOJIbHUK
e.
OCHOBHOETPUTOHOMETPUIECKOE
TOX1eCTBO.COOTHOIICHUSIMEXKTY
CTOPOHAMUB

MIPSIMOYT OJILHBIXTPEYT OJIbHUKAXC

yrinamus45°u45°; 30° u 60°

neidTpeyroabHuKoB (DOpMyIIbI JUTSL BbiBoauTh()OpMYIIBITLIONIAUTIAPAIIIEIOrPAMMA, TPEYT OJIbHUKA, TPAC UM U3 () OPMYIIBITLION]
HMHOI0yTr0JIbHbIX () IUIOIAAUTPEYTOJIb  [a[i MPSIMOYTOJIbHUKA(KBApaTa).
uryp.Ilnomaaunon [Huka,napamienorpamMma.OtHom  (BhIBOAMTH(POPMYIIBIIIIONIAAUBBITYKIOrOYETHIPEX YTOJIbHUKAYEPE3AMArOHATMNYTOJIMEKTYH
O00HBIX(pHUTYP CHUEIlIOaaeh MMU.
(144) TPEYrOJIbHUKOB Haxoautbsmiomaauduryp,n300pax€HHbIXHAKIETYATOHOYMare, HCMoJb30BaTh
COOIMMMOCHOBaHME |pa30MEeHNEHAYaCTUHUIOCTPOCHUES(TIPUHATMYUUBO3MOKHOCTH).
MITHOOIIENBBICOTOM. Pa30Ouparp mnpuMepbl HCIOJB30BAHUS BCIIOMOTATEIbHOW IUIOWIAANA IS
Brruncnenue pELIEHUATeOMETPUUECKHX3a1au.
miomanedi  [HaxoauThIiomaaumnoao0HeIXGuryp.

CIIOKHBIX(pHUTypuepe3pa3OneHne |(BbI4MCcaAThILIONAANPA3INYHBIXMHOTOYTOJIBHBIX (PUTYD.

Ha4yaCTUUIOCTPOECHHUE. Pemarp3aiaunHamionaibCnpakTHYECKUMCOIEPKAHUEM.

[Tnomanu buryp Ha

KJIeTyaToOymare.

[TnomaaunonoOHexpuryp.Bera

HCIIEHUE IoL@AAeH.

3a1auuCcpakTHYECKUMCOIeprKa

HUEM. Pewenne 3a1a4

CIIOMOIIIBIO

METO/IaBCIIOMOTraTeIbHONILIONIA

.
Teopema Teopemalludaropa,eénokazarens |[lokaspiBarbTeopemylludaropa, nenonb3oBaTheEBIPAKTHUESCKUXBBIUNCICHUSIX.
IMudgaropa crBounipumerenne.O0parnasteop [@OpMyJIMPOBaTh  ONpPECICHUS]  TPUTOHOMETPUYECKUX  (PYHKIUH  OCTpOro  yrua,

u [emallucdaropa. NPOBEPATBUXKOPPEKTHOCTD.

HavyajaTrpuronome |Onpee’IeHUETPUTOHOMETPUYECK (BBIBOAMTHTPUTOHOMETPHUUECKHMECOOTHOIIEHUSABIPSMOYTOJIbHOMTPEYTOJIbHUKE.
TPUH nux Hccsieq0BaThCOOTHOUIEHUSMEKYCTOPOHAMUBIIPSIMOYTOJIBHBIXTPE YT OJIbHUKAaXCYTIaMuB4
(10u) bysakmmii [5° u 45°; 30° u60°.

Hcnoab3oBaTs (GOpMyNbl NMPHUBEIEHUS M OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO
JUISTHAX 05K ICHUSICOOTHOLIEHUMMEK Ty TPUT OHOMETPUUECKUMHU (P YHKIIUAMHUPAZTUYHBIXOCTPbI
XyTJI0B.

IIpuMeHATHII0yYeHHBIC3HAHUANYMEHUSATIPUPEIICHUMIIPAKTHYECKAX 3a,1a4.
3HAKOMHTBCACUCTOPHEH PA3BUTUATEOMETPUN




Yrabl B |BriucanuslenieHTpanbHbIeyrabLy [@opMyaupoBaTh OCHOBHBIE orpezeneHus, CBSI3aHHbIE
OKPYKHOCTH. rOJIMEX/1yKacaTelbHOMMXOPI0H. |[CyriIaMUBKpyre(BIMCAHHBIAYT O, IEHTPATbHBINYTOI).
Bnucannsbie YraeiMexayxopaamurcekynmy (HaxoauTs BOUCaHHBIE YIJIBL, ONUpArOMIMEcs Ha OAHY JYr'y, BBIYHCIATb YIJbl C
HONHUCAHHbIE IOMOUIBIOTEOPEMBI O BIUCAHHBIX YIJIAX, TEOPEMBl O BIMCAHHOM YETBIPEXYTOJbHHKE,
YeThIPeXyrojibHUKHBIMCaHHBIEHONICAHHBICUETHIPEX (TEOPEMBI OLIEHTPAILHOM YTJIE.
KacarenbHbie YIOJBHUKHM,  UX  mpu3Hakuu Hceser0BaTh,BTOMUHCIECTIOMONIBIONHU(POBBIXPECYPCOB,BIIMCAHHBIEMONMCAHHBICYETHIPEX
KOKPYKHOCTH. CBOMCTBA. YTOJIbHUKH, BBIBOAUTBUXCBOWCTBAN IPU3HAKHY.
Kacanuneokpy:xuoct|[I[pumenennestuxcpoictsupupe M cmosb30BaTbITHCBONCTBAUIIPU3HAKUIIPUPELICHUU3aAa4
el LIEHUUT€OMETPUIECKUX3a4ay.
(134) B3auMHOe pacnonokeHuenByx

OKPY>KHOCTEH.

KacaHueokpyxHOCTeM
I[loBTOpeHne,0000 ([I0BTOPEHMEOCHOBHBIXIIOHATHIHN |PelaTb3a auMHaIIOBTOPEHNUE, WIITIOCTPUPYIOIIUECBA3UMEK1YPA3ITMYHBIMAYACTIMUKYpCa
HIeHUe3HAH U METOJ0BKYpPCOB7U8KIacCOB,0000
(44) IEHUE3HAHUM.
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9kaace (HeMeHee684)

Hassanuepa
3aeaa(TeMbl)
(4UCJI09ACOB) OcHOBHOecoOIep;KaHue OCHOBHBIEBHABIIESATEJILHOCTHOOY YAIOMINXCS
Tpuronomerpus. |[loHATHECHHYyCa,KOCMHYCa,TaHTeH [ DOPMYJIHPOBaTh  ONpeneTeHus
Cunyc, ca 0CTpOTo yria, TPUTOHOMETPUUYECKUX () YHKIIMUATYTBIX UTTPSMBIX yTJIOB.
KOCHHYC,TaHTe |()OPMYJIBIIPUBEICHUS. HaxoauTbCciHYC,KOCHHYC,TAHT€HCYTJIOBTPE YT OJIbHUKAIOTa0IMIIAMUYEPE3COOTHOIEHUSICTO
Heyriaosor0no OnpeneneHneTpUroHOMETPUYECKH [POH BTPEYT OJIbHUKE.
180 X M cnonb30BaThGOpMYIBITPUBEICHUS AJIBEIUNCICHUS TPUTOHOMETPUUECKUX P YHKIUATYTIBIXY
rpaaycoB.®@op |pynkuumityrnosor0°mol180°. TJIOB.
MYJIBIIPHBe/ICH U
(164)
Pemennerpeyroibi HaxoxneHne MJIMH CTOPOH BbIBOAMTHTEOPEMYKOCHHYCOBUTEOPEMYCUHYCOB(CPAIIYCOMOITMCAHHOM OKPYKHOCTH).
ukoB.Teopembikocu WBEJINYNH HaxoauTbCcuHyC,KOCUHYC,TAHT€HCYTJIOBTPEYTOJIbHUKAUCTOPOHBITPEYT 0JIbHUKau€PE3TPUTOH
HYCOB YIJI0BTPEYTOJIBHUKOB. OMETpUYeCKUEPYHKIIMUYTIIOB.
uKocunycucunycrnpsmMoroutynoro (PemarbTpeyroibHMK,UCIIONb3Y0NPEIeICHUATPUTOHOMETPUUECKUX QYHKIMIOCTpOroyria,
CHHYCOB. yria. TEOPEMYCHUHYCOBH KOCHHYCOB.
(149) TeopemakocuHycoB |PemiarbHecTaHAAPTHBIETPAKTUYECKUE3A1auN,CBOISIIIUECAKHAX 0K ACHUIOPA3INYHBIXJIEME
(06001IEHHAS ) TEOpEMAaCUHYCOB(C [HTOBTPEYTOJIBHUKA.
paguyCOMONIMCAHHONOKPYKHOCT
n).
®dopmyna
o u
TpEeYroJbHUKAaYepe3IBECTOPOHBIN
yronMexayaumu.@opmyna
1oL
4EeThIPEXYroJIbHUKAaYEpE3eroarar
OHaJUUYroaMex1yHuMu. [Ipaktu
4ECKOE
[IPUMEHEHUEI0Ka3aHHBIXTEOPEM.
IIpeoopazoBanue |[lonstue o OcBauBaTBHIOHATHETPEOOPA30BAHUSATIONOOUS.
noxoous. npeodpazoBannuno o celie10BaThLOTHOIICHUESTMHEHHBIX)JIEMEHTOBUTYPITPUIIPEOOPA30BAHUUATIONOOHSI.
(84) oust.

HaxoauTbnpuMepsinogo0HsIBOKPYKaIOIMEeH IeHCTBUTEILHOCTH.
o)




CoOOTBETCTBEHHEIE

0T00HBIXPUTYP.

OJICMCHTB]

PemarbreoMerpuueckres’ajaquin3a 1aduu3peasibHOMKN3HUCHUCIIONb30BAHUEMITPU3HAKOBIIO
OOHBIXTPEYT OJIbHUKOB.
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MeTtpuueckuecooT |[TeopemMaonpon3BeICeHUNOTPE3KOB |BBIBOAMTBMETPUIECKHECOOTHOMICHUIMEKIYOTPE3KAMUXOP/I,CEKYIINXUKACATEITbHBIXCHCIIO
HOILIEHH S XOP,T€0PEMAOIIPOU3BEIEHUN JIb30BAaHUEMBIIMCAHHBIXYTJIOB,UIOJOOHBIXTPEYT OJIbHUKOB.
B otpe3koB M cenoJib30BaThTEOPEMBIOIPON3BEICHUNOTPE3KOBCEKYIINX,0KBaipaTeKacaTeIbHOWIpUpeIe
OKPY’KHOCTH. CEeKYIINX,TeOpeMaoKBaipaTekaca [HUU3a1a4,lIOCTPOCHNUHN YepTexKEeHHAPAKTHIECKUX3aHATHAX
(84) tenbHOU. [ [puMenenuenpu
pelIeHUMIeOMETPUIECKUX3a0a4
BekTopsi(124) Omnpenenenue M cnosib30BaThBEKTOPBIKAKHATIPABICHHBIEOTPE3KH, HCCIEA0BATBICOMETPpUYECKHIi(TIepeme

BEKTOPOB,
CJIOKECHHE u pa3HOCTb
BCKTOPOB,YMHOXCHUCBCKTOpaHay
HCIIO.
OU3NYECKUITUTEOMETPUUECKUNCM
BICJIBEKTOPOB.
PaznoxeHneBeKTOpanoBym
HEKOJLIMHEAPHBIM ~ BEKTOpaM.
Koopaunatsl BekTOpa.

CkanipHO€  IIPOU3BENECHUE
BEKTOPOB, €ro NPUMEHEHHE s
HaXOXIACHUA JJIMH U YIJIOB.

Pemenue 3ala4 C IOMOIIBIO
BEKTOPOB.
[Ipumenenue BEKTOpPOB I

pelieHus 3a7ad KUHEMaTHKU U
MeXaHuKU. MeToa KoopauHaT Ipy
pelIeHUH TeOMETPUUYECKUX 3a/1a4.

nieHne ) upu3nuecKkuii (Cuiia) CMbICIBIBEKTOPOB.

3HaTBHONpee e HUACYMMBINPAa3HOCTUBEKTOPOB, yMHO)KEHUABEKTOPAHAUHCIIO,
HCCIe0BAThI€OMETPUUECKUMN(PU3NIECKUICMBICTBIITUXOTIEPALIUH.
PemarbreoMerpuueckne3ajaqacUCIIONb30BAHUEMBEKTOPOB.
PackiaabIBaTbBEKTOPIIOABYMHEKOJUIMHEAPHBIMBEKTOPAM.
Hcnonb30BaThCKaIIPHOEIPON3BEIEHUEBEKTOPOB, BBIBOAMTHETOOCHOBHBIECBOMCTBA.
BbruncasTbCcyMMy,pa3sHOCTBUCKAIIPHOCIIPON3BE ICHUEBEKTOPOBBKOOPINHATAX.
IIpuMeHATBCKAIIPHOETIPOU3BEACHUEISIHAX 0K ICHUS VINHHU YTIIOB.

M cnoab30BaThCBONCTBAYTIIOBOTOKOA (D PUITHEHTATIPAMONTIPUPEIICHUH3A I, TISIOTPEIeTICH
USPACIIONIOKEHUS IIPSIMOM.
ITprMeHATBEKOOPAMHATHIIPUPEIIEHUUT€OMETPUYECKUXATTPAKTUIECKUX 3144, UISITIOCTPOEHU
AMaTEMaTUYECKUXMO/IeIepeaIbHbIX3a1au(«METOAKOOPANHATY).
IMonb30BaTHCAAIATIOCTPOCHUANNCCIIEA0BAHUHLIM(POBBIMUPECYPCAMH.
3HAKOMHTBCSACUCTOPHEH Pa3BUTUATEOMETPUH.

Hcnons3oBanue MeToj1a

KOOPAMHAT B  TMPAKTHYECKUX|

3a7auax.
IToBTOpenune,00001 |[[0BTOpeHHEOCHOBHBIXMIOHATUH  |(OnepupoBaTh NOHATHSAMHM:  (Qurypa, TOuka, TpsAMasi, Yroil, MHOTOYIOJbHUK,
eHHue, U METOJOB KypcoB /—9 |paBHOOCIPECHHBIH M PABHOCTOPOHHHN TPEYTrOJBHUKH, TMPSIMOYTOJIBHBI TPEYroJlbHUK,
CHCTEMATH3ALUNA  |KJIACCOB, 00001eHne U |MeanaHa,0uCCeKTPUCauBBICOTATPEYT OIbHHUKA, TapasliIeIOrpaMM,pOMO, TIPSIMOYTOJIbHUK,
3HAHUH CUCTEMAaTHU3ALHS 3HAaHWH. [KBaJapar, Tpamelnus,; OKPYXHOCTb, KacaTelbHas; paBeHCTBO H mopoduwe Quryp,
(109) [Ipocreiiine  TeOMETPUYECKHE |TPEYTOJIbHUKOB;NAPAIIEIbHOCTBUIIEPIIEHIUKYISIPHOCTBIIPAMBIX,yTOJIMEKIYIPSIMBIMH,

burypel W WX  CBOWCTBAa. [CHMMETPHUSOTHOCHUTEIbHOTOUKUUIIPSIMOI;IIIHA, PACCTOSHUE, BETMINHAYTJIA, II0IATb,

W3mepenue T€OMETPHUUECKUX |IEPUMETD.

S/




BEJIMYHH.
TpeyroiabHUKH.
[lapaienbHbIE

un
ePHEHANKYISAPHBICTIPSIMBIC
JlexapTOBBIKOOPAMHATHIHAIIIIOCKO
CTH.
BeKTOpBIHATIOCKOCTH

Hcnonb30BaTh()OpMyJIbI: [IEPUMETPAUILIONIATUMHOTOYT OJIbHUKOB, ITTMHBIOKPYKHOCTH
UIUTOLIAAUKPYTa,00bEMANPIMOYTOJIbHOTONIapAJUIEIICTINIIE/1A.
OnepupoBaTbNOHIATHSIMH : IIPSIMOYT0JIbHASICUCTEMAaKOOPIUHAT,BEKTOP; HCII0JIb30BATh
ATUIIOHATUA AN PECTABICHHA JAHHBIXUPELIEHNA3a1a4, BTOMUHCIICU3APYT X

TeMaaneclcoermannponaﬂneyqeﬁﬂormcypca «BGPOHTHOCTB Hu CTaTHCTHKa»(l’[oronaMDﬁy‘leHHﬂ)

7 wkaacc (34uaca)

Ha3Banuepaszae
Ja OcHoBHOecoOep:KaHUE XapakTepuCcTHKANAEATEIbHOCTHOOY YAOIIMXCH
(Tembl)(4UCI04
acoB)
IIpencraBiienue [IpencraBienrenanHbIXBTA0UL  [(OCcBaMBATh CIHOCOOBI IPEICTABICHUS CTATUCTUYECKUX IAHHBIX U YHCIIOBBIX MaCCHBOB
AAHHBIX ax. CIIOMOIIBIOTAOTUITNIMATr PAMMCHCIIOJIB30BaHUEMAKTYaIbHbIXMBAXKHBIX TAHHBIX (JIeMorpadu
(74) [IpakTHueckue [dyeckueqaHHbIC,IPONU3BOACTBOIIPOMBIIIIICHHONNCEIHCKOX035HCTBEHHOUITPOTYKIINH,00111eC

BBIUMCIICHUSITIOTA0IMYHBIMIAHH
bIM. VI3BII€UeHUEMMHTEPIIPETALIUS
Ta0IMYHBIX TaHHBIX. [ [pakTHYeCcK
asipabora
«Tabmuup.
['paduueckoenpeacTaBneHue1an
HBIXBBU/ICKPYTOBBIX,CTOJIONKOB
bIX(CTONOYATHIX ) TUATPAMM.
Urenue 51

[IOCTPOCHHE

nuarpamm.IIp
uMepblaeMorpaduuecKuxaarpa
MM.

[IpaxTrueckas
paboTta«JlmarpaMMbi»

TBEHHBIEU [TPUPOJIHBIESIBICHHUS ).
M3yuyaTrs MeTOAbl pPabOThl C TAOJMYHBIMU U TpaQUUECKUMH IMPEJCTABICHUSIMU JAAHHBIX
CHOMOUIbIOIIU(POBBIXPECYPCOB BXOIETIPAKTUUECKUXPAOOT

O]
[0 ]




OnucareabHas
CTATHCTHKA
(84)

UucnoBele  HAOOPHI.
Cpenneeapudmernd
€CKOe.
Mennana  4YMCIOBOTO
Habopa.YcTonunBoCT
b MEIMAHBI.
[Tpaktnueckaspadbora«Cpennne
3HAYCHUS.
HauOoubliieenHanMeHbIIeEE3HAYEH

I/I}I‘-II/ICJ'IOBOTOH3.60pa.Pa3MaX.

OcBauBaTBIOHATHSA UHCIOBONHAO0D, MEpalleHTPATIbHONTEHACHIIMU(MEPALIEHTPA),BTOMYHUC
necpenHeeapupMeTHIECKoe, MEIUaHa.
OnuchIBaTHCTaTUCTUYECKUEAHHBIECTIOMOIIIbIOCPEIHET0apruPMeTHUECKOronMe TuaHbl. Pe
1aTh 3a/1a4H.
N3yuaTbeBoiicTBACPEIHUX,BTOMYHCIECIIOMOIIBIOIIU(PPOBBIXPECYPCOB,BX0/IE
MPAKTUYECKUXPAOOT.

OcBauBaTbNOHATHSA :HAHOOIbIIICEMHANMEHbBIIIEE3HAYEHUT UM CIIOBOIOMACCHBA, pa3Max.
Pemartb3agaunHaBpIO0PCIIOCO0A0NUCAHMSITAHHBIXBCOOTBETCTBUUCIIPUPOAON AAHHBIXH
LEISIMUUCCIICIOBAHMS.

Cayuaiinas
U3MEHYHBOCTD
(64)

CnydaitHas

N3MEHUYUBOCTD
(mpumeps). YacTtoTa 3HaYEHHI
BMacCUBE JAHHBIX.
I'pynnuposka.l' ucrorpammel.
[TpakTuueckas pabora
«CiyqaltHassM3MEHYHUBOCTH)

OcBauBaTBIOHATHSA UACTOTa3HAUEHUHBMACCUBEAaHHBIX,[PYIITUPOBKAJaHHBIX,THCTOTPAMM
a.

CTpouThbUAHAIN3HPOBATHIUCTOrPAMMBI, NOAOMPATH [TOIXO0IAIIUNIIATTPYIITUPOBKY.
OcBanBaTtbrpaduyeckrenpeCTaBIeHUSIPa3HbIXBUI0BCIyYatHOMM3MEHUNBOCTH, BTOMYNCIIE
CHOMOUIBIOIIU(POBBIX PECYPCOB, BXOAETPAKTUUECKON pabOTHI.

BBenenuereopuior
pados(44)

['pad,Bepmmna,pedpo.llpencras
neHuesagauncnomMonsrorpada.C
TENEeHb(BAJIEHTHOCTb) BEPLIMHBI.
UncnopébeprucyMMapHasiCTENICHb
BepmnH. llenp m nwmkn. Ilyte
Brpacge.llpencraBienneocBsa3HOC
1 rpada. O6xox rpada(ditiepon
IyTh).
[IpencraBienneo60pUEHTUPOBAH
HBIX Tpadax.

OcBaunBaTbnoHsTHs . Tpad,BepmmHarpada,pedporpada,creneHb(BaIeHTHOCTHBEPIIUHBI),IT
erb UIUKIL.

OcBanBaTh  NOHATHS:
OpPUEHTUPOBAHHBIITpad.
PemiaTh 3aauMm Ha TIOMCK CYMMBI CTENIeHEW BepiinH rpada, Ha mouck obxoma rpada,
HATIOUCKITyTeil BOPUEHTHPOBAHHBIXTpadax.
OcBanBaThCNOCOOBITIPEICTABICHHUS3/IaYH3KyPCaaITre0pbl,[eOMETPUH, TEOPUHUBEPOSITHOCT
eil, Jpyrux IPEeIMETOB c MIOMOILIBIO rpa¢os (kapTsl, CXEMBl,
HIIEKTPHUYECKUETICTIH, DYHKIIMOHATBHBIECOOTBETCTBHS )HATIPUMEPaX.

nyTe B Tpade, DdiiepoB myrb, 00xox  rpada,

BeposiTHoCTh

|
4acTOTaACTyYaHHOI O
coObITHS
(44)

CnyqaiiHbiit OIIBIT u
ciydaiiHoecoObITHe. BeposTHocT
bpUYacToTacoObITHs. PosibManose
POSITHBIX u
MPAaKTUYECKHIOCTOBEPHBIXCOOBIT
UUBIpUpPOE U B  OOIIECTBE.
MoHeTauurpaibHassKOCTHBTEOPU

MBEPOSITHOCTEMN.

OcBanBaTbIOHATHSA CITyYailHBIONBITUCITYYatHOECOOBITHE, MATOBEPOSTHOCUTIPAKTHUECK
1JI0CTOBEPHOECOOBITHE.
M3y4aTh3HaYMMOCTHMAJIOBEPOSATHBIXCOOBITHHBIPHUPOAEHOOIIIECTBEHABAKHBIXIPUMEPAX
(aBapum, HECUACTHBIE CITy4YaH, 3allUTa EPCOHATFHON HH(pOpMaIum, epeaada aHHbIX ).

M 3y4aThpobKIacCHUYeCKUXBEPOATHOCTHBIXMOIEICH(MOHETA, UTPAIbHASIKOCTh )BTEOPHHBE
POSITHOCTEIA.

Ha6aonaTs M M3y4aTh 4acTOTy COOBITUH B MPOCTBIX 3KCIIEPHUMEHTaX, B TOM YHCIIE

CHOMOHJ;BIOHI/I(I)p%&LIXpecprOB, BXOJICTIPAKTUYECKON PabOTHI.
9




[IpakTHyeckas pabora
«YacToTaBbINaACHUAOPIAN.

O06o00menne,
KOHTPOJIb

(59)

[IpencraBnenue

nauubeix.Orn
rcaTeNbHAsACTaTUCTUKA. BeposTH
OCTh

CIIy4aiHOr O
cOoOBITHS.

[1oBTOPATHU3YUEHHOCUBBICTPAMBATHCUCTEMY3HAHUM.
Pemarb3agaunmHanpe/1CTaBIeHUENONMCAHNEJaHHBIXCIIOMOILbIOU3YYEHHBIXXaPaKTEPUCTH
k.OQ0cyKIaTbIPHMePbICITy4aiiHBIXCOOBITUI,MaTOBEPOSATHBIXUITPAKTHUECKUAOCTOBEPHBIX
CIIy4aifHBIXCOOBITHI, UXPOIUBIPUPOIECUKUZHUUETIOBEKA.

60




8 kumacc (34uaca)

Ha3zBanuepaszae
Ja OcHoBHOecOIep:KaHUe XapakTepucTHKAAESATEIbHOCTHOOY YAKOIIMXCH
(TeMbI)(YUCI04
acoB)
IToBTOpEHHEKY [IpencraBienue [HoBTOPATHU3YUECHHOCUBBICTPAUBATHCUCTEMY3HAHUM.
pca’kJiacca JaHHbIX.Onuca
(44) TenbHascTaTucTuka.CiyyaiiHass  |PemaTb3aiauMHanpe/CTaBIEHUENONNCaHNEaHHBIX CIIOMOIIBIOM3YyYEHHBIXXapaKTEPUCTU
M3MEHYMBOCTh. [K.Pemarb3afaunHanpecTaBIeHUErpyIIuPOBAHHBIXJaHHBIXNONUCAHNECTyYalHON
CpennueuuncioBoronabopa. W3MEHYUBOCTH.
Cnyyaiinbie Pemath 3ajaum  Ha OMNpPEACIICHHE YacTOThI CIyYalHBIX COOBITHH, OOCYXICHHE
COOBITHA. [IPUMEPOBCIYIANHBIXCOOBITUI,MATIOBEPOATHBIXUIIPAKTUYECKNUJOCTOBEPHBIXCITyUaiHBIXCOO
BepositHocTunuactotel. Kinaccud  [pITUI, UXpOJIH BOPUPOIEH KU3HU YEIIOBEKA.
€CKUEMO/IETUTEOPUUBEPOSTHOCT
€l :MOHETAauUTPAITbHASIKOCTb.
OnucarejibHas OTKIIOHEHUSI. OcBanBaTBIOHATHSA: IUCIIEPCUANCTAHIAPTHOCOTKIIOHEHUE, UCII0JI30BAThATUXAPAKTEPUCTH
CTATHUCTHKA. Jucnepcust  |KuAJISONMCaHUS pacCEMBaHUSJAHHBIX.
PacceuBanmue YHCIIOBOT'O Bb1ABHraThbrunoTe3b1000TCY TCTBUMIIIMHATMYMUCBA3UIIOIUATpaMMaMpPacCenBaHusl.
TAHHBIX Habopa.Cra |CTpOUTBIHArpaMMBbIPACCEUBAHUSATIOMMEIOIUMCS IaHHBIM,BTOMYHCIIECTIOMOIIBIOKOMITBIOTE
(44) HJIapTHOE pa.
OTKJIOHEHHE
YHCIIOBOT'O Habopa.
JIlnarpammbipaccenBaHusl.
MHoxkecTBa MHokecTBO,10AMHOKeCTBO.One  [(OcBanBaTbIOHATHS :MHOKECTBO,3JIEMEHTMHOXKECTBA,I0AMHOXKECTBO.
(44) panMHaIMHOKEeCTBaMU:00be1  |BBINOTHATHONEPAllMUHAIMHOKECTBAMU:00beTUHEHHE, IEpECEUEHNE,T0NOTHEHHUE.

HEHHE,lIepeceueHue,J0MOTHeHNE
CaoiicTBa oneparuit
HaJIMHOKECTBAMHU
:IEPEMECTHUTEIHHOE,
COYETATENBHOE,
pacrpenenuTeNbHOe,
BKITIOYCHUSI.

['padhuueckoe

Hcnonb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
pacnpeneauTeNbHOe, BKIFOUEHUS.
Hcnonb3oBaTh rpaduueckoe MpeacTaBICHIE

codeTaTelIbHOE,

MHO>XECTBIIPUONMCAHUUPEATBHBIXIIPOLL
€CCOBHSBIICHUI, TPUPEIICHUN3a1au3 Py UX yUEOHBIXTIPEAMETOBUKYPCOB.

bl




MpeaACTABJIICHUCMHOXKCCTB.
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BeposiTHOCTH DeMeHTapHble coObITud. |(OcBaMBaTbIOHATHSA DJIEMEHTAPHOECOOBITHE,CITy4aiiHOECOOBITHEKAKCOBOKYITHOCTh
cJIy4aifHOroc Cnyuaiinble OIaronpUATCTBYIOIUXIIEMEHTAPHBIXCOOBITHI, PABHOBO3MOKHBIEJIEMEHTAPHBIECOOBITHSI.
00bITHS cobpiTus.bnaronpu |PemaTb3agaunHaBbIUMCICHUEBEPOSTHOCTEHCOOBITUHIIOBEPOSTHOCTAMAIEMEHTAPHBIX
(69) STCTBYIOILIMEDIIEMEHTAPHBIC COOBITHICITyYalifHOTO OMBITA.
coObiTusi.BepositHo |Pemiath  3agayM Ha  BBIYMCIICHHE  BEPOSTHOCTEH  COOBITMM B ONBITaX C
cTUCOOBITHI. OTIBITHIC PaBHOBO3MOXXHBIMHUAJIEMEHTAPHBIMUCOOBITUSIMHU, BTOM YHCJIECTIOMOIIBIO KOMITBIOTEPA.
paBHOBO3MOXHBIMU ([IpoBOAUTL M M3Y4YaThb ONBITHI C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITHSIMU
DJIEMEHTApHBIMU (cuCnOIB30BAHUEMMOHET, UTPATBHBIXKOCTEH, IPYT UXMOAEIIEH ) BXOJeIPAaK THIECKOHPaOOTHI.
coObrTrsiMu. Crryua
WHBII BEIOOD.
[IpakTrueckaspadboTa«OnbITHIC
PaBHOBO3MOXHBIMUAJIEMEHTaPH
BIMHCOOBITUSIMI
BenenneBteopuror |/lepero.CpoiicTBanepeBa:eAMHCT |OcCBanMBaTBIIOHSTHSA I€PEBOKAKIpa(Oe3UKIa,BUCSUasIBEPIINHA(JIUCT),BETBbIEPEBA, Iy Th
pagosB BEHHOCTb IyTH, [BIEpEBE, TUaAMETP JAEpeBa.
(44) CYIIECTBOBAHUE M3yuarh cBoiicTBa [epeBa: CyIIECTBOBAHWE BHCSYEH BEpPIINHBI, €IUHCTBEHHOCTH
BUCSAYEH |[MyTUMEXYyABYMS BEPIIMHAMU,CBSA3b MEKIYUMCIIOM BEPIINH UUUCIOMPEDED.
BEPIIHHEI, CBSI3b Mexay [Pemarb 3agaum Ha TOWCK M TEpEeUYUCICHUE MyTed B JepeBe, OIpelesieHHe Yucia
qricioMBepmnHIurcIoMpéodep.I1 Bepmmammm pédep B nepeBe, 00Xoa OMHAPHOTO JepeBa, B TOM YHUCIE C MPUMEHEHHEM
ABUJIOYMHOKEHHUSI. MIPABUIIAYMHOKECHHS.
Cayuaiinbie [IpotuBononoxkHoecoObiTHe./lua [(OcBaMBaTL MOHSTHUSI: B3aUMHO  IPOTHBOIIOJIOKHBIE  COOBITHS, ONEpalud  HaJ
coObITHA rpamMMa COOBITUSAMU,00bETMHEHNEHTIEPECEUCHUECOOBITHIA, AarpaMMaditiepa( dinepa—
(84) Oiinepa.O6ben |BeHHa),cOBMECTHbIEH HECOBMECTHBIECOOBITHSI.
WHeHHennepeceueHnecoobTnidi.  [M3y4yarb TeopeMbl O BEpPOSTHOCTH OOBEAMHEHHS JBYX COObITHH  ((hopMyIbI
HecoBmecTHBIE |CII0KEHUSBEPOSITHOCTEN ).

coObITHsL. DOPMYIIACIOKEHUSIBED
OSITHOCTEM.

[IpaBunoymuo
YKEHUS

BEPOSITHOCTEHN.
YcnoBHas

BeposATHOCTh. H
€3aBHCHMBbIE

coObItus.Ilpen

CTaBJ'IeHHCCJIy‘-IElfIHOFOBKCHCpPIM

Pemarb3agaum,BTOMUNCIIETEKCTOBbIE3a/1a4NHAOIIPEIETIEHUEBEPOATHOCTEHOObEAMHEHNS
U IepecevyeHusi COOBITUI C MOMOILBI0 YUCIOBOM NpsMOH, nuarpamm Oitepa,popmysibl
CJIO’KEHHUSI BEPOATHOCTEM.

OcBanBaTBINOHATHSA NPAaBUIIOYMHOXEHUSIBEPOSATHOCTEH,yYCIIOBHA BEPOATHOCTh, HE3aBUCH
MBIECOOBITHUS I€PEBOCITYYatHOTO OIIBITA.
N3yuarbceBoiicTBa(0npeaesieHus )He3aBUCUMBIXCOOBITHH.
Pemarp3agaunHaonpe1eIeHUeUUCTIONb30BaHNEHE3aBUCUMBIXCOOBITHH.
Pemate 3agauMm  Ha TOMCK BEpOATHOCTEH, B TOM  YHUCIE
HCIIOJIb30BaHUEMIEPEBACTYYaHOT O OTIbITA.

YCJIOBHBIX, C

05




CHTABBUJACACPCBA.

O6001eHHE,
KOHTPOJIb
(44)

[IpencraBnenue

na"uex.Onon
caTtenbHascTaTUCTUKA. ] padbl.

BeposTtHocTh
CIIy4alHOr O

coObITHS.DI1e
MEHTBHIKOMOMHATOPUKH.

IHoBTOPATHEN3Y4CHHOCHBBICTPAUBATHCUCTEMY3HAHUI.
Pemarb3agaunHanpeCTaBICHUENONMCAHNEJaHHBIXCIIOMOILBION3YyYCHHBIXXaPAKTEPUCTH
K. PemiaTh 3agauncnprumenenueMrpagos.

Pemate 3amaum  Ha  HaxOXJEHHE BEPOSTHOCTH  CIy4allHOrO  COOBITHSL IO
BEPOSTHOCTSMAJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE€ B OMNBITAX C PaBHOBO3MOXHBIMU
HJIEMEHTAPHBIMUCOOBITHSMHU.

Pematp 3agaum Ha HaxXOXJIEHHE BEPOSTHOCTEH OOBEAMHEHUS W MEpPEecedyeHus: COOBITHH,
BTOMYHCIICHE3aBUCUMBIX,CHCII0/Ib30BaHUEMI pa(hNUEeCKUXIIPEACTaBIECHUINIepeBaCTydaiiH
Or'OOIIBITA.

Pemate 3agaum Ha 1nepeducieHHe KOMOMHAIMK (YUClla TEPecTaHOBOK, 4YHCIa
COUETaHMil),Ha HAXOXKIEHHE BEPOSTHOCTEN COOBITUI C MPUMEHEHHMEM KOMOMHATOPUKH, B

TOM YHCJIC CI/ICHOJ'IBSOBaHI/IeMTpGYFOJIBHHKaHaCKaHH.

9 kaacc (34uaca)

armrHancoosITHsIMu. HezaBucum
OCTHCOOBITHIA.

HazBanuepasae
Ja OcHoBHOecoaepKAHHE XapakTepuCTHKAAEATEIbHOCTHOOYYAOIIHXCH
(Tembl)(4UCI04
acoB)
[loBTOpEHHEKY [IpencraBneHue [ToBTOPSATHEN3Yy4EHHOCHBBICTPAHBATHCHCTEMY3HAHUIA.
pca8kJiacca NaHHbIX. [PelaTh3agadymHarpeCTaBICHUEHONUCAHUEIAaHHBIX.
(44) OnucarenpHasctatucTuka.Onep [Pemath 3a1a4u Ha HaXOXJIEHUE BEPOSTHOCTEW OOBEAMHEHUS U NEpecedeHus: COOBITHH,

BTOMUHCJIEHE3aBUCUMBIX,CUCIIOIb30BaHUEMTI padUUEeCKUXITPEICTaBICHUIHIepeBacIydailH
OrOOIBITA.

PemaTts, 3agaum  Ha [epeyrclIeHHE KOMOMHAIMM (4Yuciia IepecTaHOBOK, 4YHCIa
COYeTaHUil),Ha HaXOXKACHUE BEPOSATHOCTEH COOBITUH C NMPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHUCJIE CHCIIOJIb30BaHUEeMTpeyronbHuKal lackas.
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DJIeMEeHTBIKOMO Kom0OunaTopHoe OcBauBaTBIOHATHSA :KOMONHATOPHOETIPABUIIOYMHOXKEHUS, YOS JOUEHHAsAIapa, TPOHKa00
HHATOPHKH NPaBUWIOYMH [bEKTOB,IIEPECTAaHOBKA,(haKTOPHATINCIIA,COYETaHNE, YUCIIOCOUeTaH U, TpeyroapHuK] lackas
(49) oxxenus.IlepecranoBku.®axkropu |.
an. Coueranus n [Pemarp3agadynHanepednciIeHUEyNOps A0YEHHBIXIIAP, TPOEK, IEPEUNCIICHUENIEPECTAHOBOKH
YHCIOCOYETAHUH. COUYETAHUMAIIEMEHTOB Pa3IMYHBIXMHOKECTB.
TpeyronbHuk [Pemath 3ajaum  Ha TNpUMEHEHHE 4YHCIa CoyeTaHWd B anreOpe (Cokpari€HHoe

[lackans.IIpakTuueckaspadbora
«BpruncienneBeposiTHOCTEHCHCTT
0JIb30BaHUEMKOMOMHATOPHBIX

byHKIHi

3J'ICKTpOHHBIXTa6J'II/IH>>

yMHOKeHUe,0nHOMHbBIOTOHA).
PemiaTth, mpuMeHsisi KOMOMHATOPHKY, 3aJa4yd Ha BBIYMCICEHHE BEPOSTHOCTEH, B TOM
YHCJIECTIOMOIIBIO AJIEKTPOHHBIXTAOIHI] BXOACTTPAKTUIECKON PaOOTHI
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['eomerpuueckasi |['‘eomerpuueckasBeposTHOCT.Cn |(OcBamBaTh  NMOHATHE  TIEOMETPUYECKON  BeposiTHocTH. Pemars  3amaum Ha

BEPOSITHOCTH Y4aHBIMBBIOOPTOUKUU3(DUTYpPBl  |HAXOXKIEHUEBEPOSITHOCTE B OMNBITaX, MPEJICTaBUMBIX Kak BbIOOp Touek W3

(49) HAaIlJIOCKOCTH,U30TPE3KA,U3AYyTMO |[MHOIOYI'OJIbHUKA, KPYra,0TPE3KauIuayrHOKpPYKHOCTH, YACIOBOTOIIPOMEKYTKA
KPYKHOCTH

HcnbiTanus VcnbiTanue.Ycnexuneynada.Cep |(OcBauBaTbIOHATHS UCIBITAHUE, IEMEHTAPHOECOOBITUEBUCTIBITAHUH(YCIIEXHHEY1aua),

bepuyJuiu USHCIIBITAHUNIOTIEPBOrOYyCIIEXa. [CEpUs UCTIBITAHUM, HACTYIUIEHUE NIEPBOTO ycrexa (Heyaaun), cepust ucnblranuiibepHym.

(69) Wcneitanusbepuymm.BepostHo |Pemiate 3agauMm Ha HaxOXJACHHE BEPOSTHOCTEH COOBITUH B CEpUU HCIBITAHWNA [0
CTH COOBITUH B CEpUUUCIIBITAHUI [[I€PBOr0YyCIEXa,BTOMYUCIECIPUMEHEHNEM(POPMYIIBICYMMBIT€OMETPUYECKONITPOTPECCHH.

bepuymu. [Pemarb3agauMHaHax0X/1€HUEBEPOSITHOCTEHIIE€MEHTaPHBIXCOOBITHIBCEPUUUCTIBITAHUN
[IpakTrueckaspabora bepHy/IM, Ha HaxO0XKJICHHE BEpPOSTHOCTH ONPEIEIEHHOTO YHCIA YCIEXOB BCEPHH
«McnbiTanusabepnym» ucnelTaHuil  bepHymnu. M3y4dare B Xode NPAKTHYeCKOH padoThl, B TOM 4YHCIIE
CIIOMOIIBIOIIU(PPOBBIX PECYPCOB,CBOMCTBABEPOSATHOCTUBCEPUUHCTIBITAHUIbEPHYILITH.

Cayuaiinas CrnyuaitHasiBenuuuHaupacrpeaen (OCBOMTHIIOHATHS CIyJyaliHasBEIMUNHA,3HaUeHUECTydailHONBEINYNHBI, PACIIPEIETICHUEBE

BeJIMYHUHA €HUEeBeposTHOCTEN.MaTemaTnue [pOSITHOCTEM.

(64) CKOCO0KUIAHUEUAUCTIEPCHS N3yuaTbuo0cyKaaTbIpUMEPBLINCKPETHBIXUHENPEPBIBHBIXCIyUYalHBIXBETMUNH(POCT,BEC

CIIy4yalHOU
BEJIMYUHBI.
[Tpumepsnl
MaTeMaTH4YeCKOTO OKUJIaHUS
KaKT€OpPEeTUYECKOr 0
CPEIHEro
3HAYCHUSBEJTUYMHBI.
[loHATHE03aKOHEOOIBIINXYHUCET.
N3mepenue
BEPOSITHOCTENCIIOMOILbIOYACTOT.
[IpumeHeHne3aKkoHa  OOJBIINUX
qrcesn

YEJIOBEKA, Y CIICHHOCThHACEICHUS, APYTMEN3MEHUNBBIEBEIMUNHBL, pPACCMATPUBABIINECS B
Kypce CTaTHUCTUKHM), MOJEJbHBIX CIIy4alHbIX BEJIMYMH, CBSI3aHHBIXCO CIIy4alHBIMHU
onbITaMH (OpOCaHUE MOHETBI, UTPATBHON KOCTH, CO CIYYaiHBIM BBIOOPOMH T.I1.).
OcBauBaTBIIOHATHS :MATEMATHYECKOC0KH IaHNECTYyYallHONBEIMUNHBIKAKTEOPETHUECKOEC
peaHee3HaueHue, IUCIIepcHsiCIyYaiiHOMBETMYMHBIKAaKaHAIOT JUCTIEPCUUYHCIIOBOTOHA00PA.
Pemarb3aja4yMHABBIYMCICHUEMATEMAaTHYECKOTO0KUAAHUANIUCIIEPCUMIUCKPETHOM
CIIy4allHOMBEIMYHUHBIII033IaHHOMYPACIIPEIEJIEHUI0,BTOMUYHCII€3a/1a4,CBA3aHHBIXCOCTPAaX0Ba
HUEMH JIOTEPESIMHU.

3HAKOMHTBCS C MATEMATHYECKUM OKUJAHUEM U JUCIIEPCUEN HEKOTOPBIX
pacnpenesieHuil,BTOM YUCIepaCpeIeICHUs] CITy4YalHOMBETUYMHBI

«UYUCIIO YCIIEXOB»BCEPUMUCTIBITAHU bepHYIUIH.

M3yuaTbyacTOTyCOOBITHSIBHOBTOPSIIOIINX CACTYYaHBIXONBITAXKAKCIyYalHYIOBEIUUNHY.
3HaKOMHUThCsAC3aKOHOMOOIbIINX YK ce(BhopMebepHyM) :IprO0IbIIOMYNCIEONBITOBYACT
0Ta COOBITHS OJIM3KAK €rOBEPOSTHOCTH.
Pemarb3ajauynHan3MepeHUEBEPOSTHOCTECIIOMOIIBIOYACTOT.
O0cy:X1aThPOIB3aKOHA0OIBIINXYHCETBOOOCHOBAHUMYACTOTHOTOMETOJAN3MEPEHUSBEPOSIT
HOCTEM.

66




O0cyk1aTh3aKOHOOJIBIINXYNCENIKAKITPOSBICHUECTATUCTUYECKONYCTONYNBOCTUBU3MEHUNB
bIX SIBIICHUSIX,POJIb3aKOHAOOIBIINX YHUCEIBIPUPOIEHBKU3HUYEIOBEKA.

O0o0menne, [IpencraBieHue [1oBTOPATHN3YUCHHOCHBBICTPAUBATHCUCTEMY3HAHUN.
KOHTPOJIb naHHbIX.On  [Pemarb3agauuHanpe/1CTaBI€HUEHONMCAHUEJaHHBIX.
(109) vcaTeNbHasCTaTUCTHKA. BeposTH |[PemaTh3agaunHaHAX0XKICHHEBEPOSITHOCTEHCOOBITHI, BTOMYHMCIICBOIIBITAXCPABHOBO3MOXK
OCTb CIIy4allHOTO [HBIMUAJIEMEHTAPHBIMUCOOBITHIIMH,BEPOSTHOCTEHOOBEIUHEHUSUTIEPECEUEHUSICOOBITU I, BBIY
COOBITHSI. MCIISI THBEPOS THOCTUBOIIBITAXCCEPUIMUCTYYAHHBIXUCTIBITAHUMN.
DNIeMEHTHI
koMOuHaTopuku.Ciiy4yaiiHbIeBe
WYUHBIMPACTIPEEICHUS
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HOAXO0/JAbl K ONEHUBAHUIO IVTAHUPYEMBIX PE3YJIBbTATOBOBYYEHUSA

OCHOBHBIMUMETOJAMUTIPOBEPKU3HAHUWNYMEHUN, 00yYalolMXCANOMaTeMaTHKE — SBISIOTCS
YCTHBI OMpOC ¥ NHUChMEHHBIe pPaboTel. K mmcbMeHHBIMpOpMaM KOHTPOJISE  OTHOCSTCS:
MaTeMaTHYeCKHE JUKTAHThI, CAMOCTOSITETIbHBIE NMKOHTPOJIBHBIEPAOOTHI, TECTOBBIE 3a/IaHUSU TECTHI.

OCHOBHBICBUIBITTPOBEPKU3HAHU—

TeKYIIasMUTOT0Basl. T eKyIasnpoBepKanpoBOIUTCICUCTEMATUYECKUU3YPOKABYPOK,aUTOTOBasI—
M03aBepILIEHUUTEMBI (pa3iena),IKOJIbHOTOKYypCa.

[TproneHNBaHUUTUTAHUPYEMBIXPE3YIbTATOBOO yUeHUIMATEMATHKE
obyuaronuxcsic THPHe0OX01MMOyIn ThIBATh TAKUEUH AU BUTYATbHBICOCOOCHHOCTUNXPA3BUTHS, KAK: Y
OBEHBPA3BUTHSIMOTOPUKHPYK,YPOBCHBBIAICHUSI ~ YCTHOW  PEUbl0, DHEPreTHUECKHE  PEeCypCHI
oOyuaromuxcst ¢ THP. lnsxaxnoro odydaromerocss y4uTenab MoaOUpaeT UHIAWBUYyaIbHbIE (GOPMBI
KOHTPOJIIPE3YIbTaTOBOOyUEHHUSI MAaTEMATHKE.

Jsio6yuaromuxcsac THPHe0OXxoanMoyBennaeHUEeBPEMSI IS BHITTOJTHEHUSIKOHTPOJIBbHBIXH
CaMOCTOSITEIBHBIXPAOOT.

KoHTponbHbIe,caMOCTOSI TENbHBIEUTTPAKTUIECKUEPAOOTHIITPUHEO0XOJUMOCTH MOTYT
npearaThCs c HCIIOJIb30BaHUEM ANMEKTPOHHBIX
CHUCTEMTECTUPOBAHMS, IHOTOIIPOrpaMMHOroo0ecedeHus,00eceYnBaoIMHIPUHE00X0AUMOCTH
MOKHO HCIIOJIb30BaTh TEKCThl C KPYMHBIM MIPHPTOM; HPUMEHATHKOHTPOJIBHBIE HM3MEPUTEIH C
OTIEIbHBIMU 3JIEMEHTAMH PEIICHHUS; HCIOIb30BAThAITOPUTMBl TMPU PEUICHUH YpPaBHEHUH W
HEPABECHCTB, KOHTPOJIbHBIE U3MEPUTEIN
CroToBbIMUTpaukaMupyHKIMIH AT PaMMaMU; M CII0JIb30BAThOHJIAMHTECTUPOBAHUECBHIOOPOMOTBET
OB.

Texkymmii  kKoHTposib B (GOpMe  YCTHOTO  Ompoca TIPH  HU3KOM  KadyecTBE
YCTHOUIKCIIPECCUBHONPEUN 00YJaIOIIMXCIHE00X0IMMO3aMEH A ThITUChMEHHBIMU()OPMAaMH.

Hamnpumep,caToNIIeTbIOMOTYTHCTIONB30BAThCATECTHIMTECTOBBIC3aAaHuAn3 buomotexkuM DL
POII)namobomaTaneypoka. CioMOIIbI0TAKUX 33 JaHUHBOIIPOCOB3HAYUTEIILHOTIPOIICTIO00paThMAaTe
PHAIUISIKOHKPETHOTO ~ KJlacca, OOy4arolerocsi, COOTBETCTBYIOLIMN YPOBHIO €ro  pa3BUTHUS
MBO3PAaCTHBIXOCOOEHHOCTEN.

Vill. OHNMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHOT'O OBECIIEYEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA

Yu4eOHO - MeTOANYECKOE obecTieueHHe 00pa3oBaTeIbHAID mpouecca

B coctaB yueOHO-MeTOAMYECKOr0 KOMILIEKTA 10 0a30BOMY Kypcy «MaTemMaTruKay BXOJIST:

1. Bunenkun H.SJI. Marematuka. 5 kjacc: y4deOHHMK Juis  0OIieo0pa3oBaTeIbHbBIX
opraam3aruii: B 2 4. U. 1/ H.{l. Bunenkun, B.1. KoxoB u np.— 40-¢ u3z., ucrnp. — MHemo3a,
2021. - 168 c. : m.

2. Bunenkun H.S. Matematuka. 5 kiace: yueOHHK 171 00111€00pa3oBaTEIbHBIX
opranuzauuii: B 2 u. Y. 2 / H.51. Bunenkun, B.1. )KoxoB u np.— 40-e u3na., ucnp. — MHemo3a,
2021. - 180 c. : mu.

3. Bunenkun H.Sl. Marematuka. 6 kiacc: yaeOHHK JJisi 00111e00pa30BaTeIbHBIX
opranuzaruii: B 2 4. U. 1 / H.5. Bunenkun, B.U. XXoxos u np.— 40-e uza., uctp. — Muemo3a,
2021. - 168 c. : m.

4. Bunenkun H.Sl. Matematuka. 6 kiacce: yaeOHHK AJ1 00111e00pa3oBaTeIbHBIX
opranm3aruii: B 2 4. U. 2 / H.{. Bunenkun, B.W. XKoxos u ap.— 40-e u3n., ucrnp. — MHemo3a,
2021. - 168 c. : un.

5. AnreOpa. 7 kinacc: yueOHUK iist 001eo0pa3oBarenbHbix oprannsanumii/ FO. H.
MakaperaeB, H.I'. Munatok u np.— 7-¢ u3a. — M.: IlpocBemenue, 2017. — 256 c. : ui.



6. AnreOpa. 8 kiacc: yueOHUK Ui o01ieoOpa3oBaTenbHbIX opranusanuii/ FO. H.
Makapsrues, H.I'. Mungiok u np.— 15-e u3g., crep. — M.: [Ipocsemenne, 2022. — 287 c. : ui.
7. AnreOpa. 9 kiacc: yueOHUK Juid 001ieoopa3oBartenbHbIX opranuzanuil/ FO. H.
Makxkapseiues, H.I'. Munatok u ap.— 7-e uzn. — M.: Ilpocsemenue, 2018. — 280 c. : ui.

8. I'eometpus. 7 — 9 knaccel: yaeOHUK A5 001eoOpa3oBaTesbHbIX opranuzanuii/ JI.C.
AtanacsiH, B.®. Byrycos u ap.— 8-¢ m3a. — M.: [Ipocsemenue, 2018. — 383 c. : mi.

9. Bricoukwuit .P. Marematuka. BeposiTHOCTB 1 cTaTUCTHKA : 7 — 9 KiIacchl : 0a30BbIi
ypoBeHb : yueOHuK : B 2 yactsax / U.P. Beicoukuii, U.B. fAAmenko ; nox pexn. U. B. Amenko. —
Mocksga : IIpocsemenue, 2023. Y. 1. - 176 c. : un.

10. Beiconkuii M.P. Matemaruka. BeposiTHOCTh 1 cTatucTuka : 7 — 9 Kitaccsl : 6a30BbIi
ypOBeHb : yueOHUK : B 2 yacTax / M.P. Beicoukuii, 11.B. flmenko ; mox pen. U. B. fmenko. —
Mocksa : IIpocsemenne, 2023. Y. 2. — 112 c. : ni.

IIndpossie odpazoBaTenbHbIE pecypcebl H pecypebl ceTn MHTEepHeT

1. http://fcior.edu.ru  http://eor.edu.ru  DenepanbHplii  HEeHTp  HUHPOPMAIIMOHHBIX
obpa3zoBaTenbHbIX pecypcoB (OMC)

2. http://pedsovet.su Ilenaroruueckoe cooo1IECTBO

3. http://school-collection.edu.ru  Enunas kostekuust 1udpoBbIX  00pa3oBaTEIbHBIX
pecypcoB

4, https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://www.yaklass.ru/

https://uchi.ru/
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