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1. TTOSICHUTEJBHASIBAITUCKA

HOpMaTI/IBHO NMpaBoOBbIC JOKYMECHTBI

PabGouas nmporpaMMa CoOCTaBJICHAa B COOTBECTCTBUU CO CICAYIOIIMMU HOPMATHBHO-

MMPaBOBBIMUJOKYMCHTAMMU

Oenepanpabiit 3aK0H 0T 29.12.2012 Ne273-®3 «O6 obpazoanuu B Poccuiickoit denepanum»;
[Mpuka3 MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 17.12.2010 .

Ne 1897 «O06 yrBepkneHun DenepalibHOrO TOCYAapCTBEHHOTO 0O0pa30BaTEIBLHOTO CTaHAapTa
OCHOBHOT0 00111er0 o0pasopanus» (B pen. [IpukazosMunoopHaykuPoccunor 29.12.2014 N 1644, ot
31.12.2015 N 1577);

[IpumepHast ocHOBHasi oOpa3oBaTelibHAs MpOrpaMMa OCHOBHOTO 00Iero oOpa3oBaHus (omoOpeHa
pemeHreM QenepanbHOro  y4eOHO-METOANYECKOr0 OOBEAUHEHUs 10 00IlIeMy 00pa30BaHUIO:
npotokon Ne 1/15 ot 08 anpens 2015 roxa);

[Mpuka3 MunucrepctBa oOpa3zoBanusi U Hayku P® Ne 253 or 31.03.2014 r. «O06 yTBepKIeHUU
®denepanbHOro TepeuHsi yu4eOHUKOB, PEKOMEHIYEeMBIX K  HCIONB30BAHUIO IPH pean3ainun
UMEIONUX TOCYAapCTBEHHYIO aKKPEAUTAIUI0 00pa3oBaTENbHBIX IPOrpaMM HAdaILHOTO OOIIEro,
OCHOBHOI'O 0OIIIEro U cpeHero odIiero oopaszopanusy ¢ uameHenusMu ot 08.06.2015r Ne576);
CanlluH 2.42 28 21-10 «CaHUTapHO-OMHUIEMHOJIOTHYECKHE TpPEeOOBaHUA K YCIOBUSIM U
opraHu3anuy o0y4eHHs B 00pa3oBaTenbHOM yupexaeHnu (¢ n3meneHusiMu Ne 2 ot 25.12.2013 r, Ne
81 or 24.11.201571);

VYuebnsrit ran MKOY «O3zepckas OOILy;

IlonoxeHnue o CIpyKType, NOpsAAKE pPa3pabOTKU U YTIBEpXKAEHUM pabodell mporpaMMsl IO
npenMeraMm (Kypcam), yrBepkaeHHOe npukazoM MKOVY «Ozepckas OOI» Ne 72-omx ot 31.08.
2016r.

O0mas xapakTepucTHKA y4eOHOro npeaMera «MareMaTuKay.
OOyueHre MaTeMaTHKe B OCHOBHOM IITKOJIE HATIPABJICHO Ha JTOCTHXKEHUE CICIYIONINX Yeaell.

B HanpaBieHNN TUYHOCTHOTO PAa3BUTHS:

e  (opMupoBaHHE TIPEACTABICHUI O MaTeMaTHKe KaK 4YacTH OONIEYETOBEYECKOW KYNBTYpHI, O
3HAYNMOCTH MaTEMATHKH B Pa3BUTUH [IUBIIN3AIMN U COBPEMEHHOT'O OOIIECTBA;

®  pa3BHTHE JIOTHYECKOT0 U KPUTHYECKOT'O MBIIIICHUS, KyIbTYPhl PEUH, CIIOCOOHOCTH K
YMCTBEHHOMY3KCIIEPHMEHTY;

e  (opMupOBaHWE HHTEILIEKTYaTIHbHON YeCTHOCTH B O0BEKTUBHOCTH, CIIOCOOHOCTH K
MIPEOIONICHUIO MBICIUTENBHBIX CTEPEOTHITOB, BBITEKAIOIINX 13 OOBIICHHOT O0IIBITA;

® BOCHHTAaHHE KayeCTB JIMYHOCTH, OOCCIEUMBAIONIMX  COLUAIBHYI0  MOOHIBHOCTB,
CIIOCOOHOCTH MPHHUMATH CAMOCTOSITEIILHBICPEIIICHUS;

e  (hopMupOBaHUE Ka4eCTB MBIIUICHHS, HEOOXOJUMBIX JUIS aJallTAllH B COBPEMEHHOM
“H()OPMAITMOHHOMOOIIIECTBE;

® pa3BHTHE  HHTEpeca K  MaTeMaTHYECKOMY TBOPYECTBY U MaTEMaTHYECKUX
CIIOCOOHOCTEH;



B MECTAanpCaAMCTHOM HAIIPaBJICHUN !

e  (opMupOBaHHE TPEIACTABICHUI O MaTeMaTHKE KaK 4YacTH OOLICYETOBEYSCKOW KYIBTYpBI, O
3HAYMMOCTH MAaTEMAaTUKH B PA3BUTUH [IUBUJIN3AIIMU U COBPEMEHHOI'O OOIIECTBA;

®  pa3BHTHE TIPEICTABICHHH O MaTreMaTHKe Kak (OpMe OMHCaHHs M METOJAC IO3HAHUS
JCHCTBUTEILHOCTH, CO3JaHHE YCIOBUM JJIsl TNPUOOpPETEHHs MEPBOHAYAIBHOIO — OIBITA
MaTeMaTHYeCKOrOMO/ICINPOBAHUS;

e  (JopMmupoBaHue OOIMX CHOCOOOB WHTEIUICKTYaJbHOW JEATENbHOCTH, XapaKTepHBIX JUIS
MaTEMATUKN U ABJIAIOIIUXCA OCHOBOM MO3HaBaTEIbLHOU KYJIbTYPHI, 3HAUYUMOI AT pas3siiMYHbIX

cep YeT0BEUSCKOMICATEILHOCTH;

B NIpSAMCTHOM HaIIpaBJICHHUH

° OBJIaACHUEC MAaTEMAaTUYCCKMMU 3HAHUAMU U YMCHUAMU, HGO6XOI[I/IMBIMI/I IJId IPpOAOJIKCHUA

06p330BaHI/I$I, HU3YUYCHUSA CMCKHBIX JUCHUIIIIMH, IPUMCHCHUS B HOBCCHHCBHOﬁ)KHSHH;

e co3ngaHue (QyHAAMEHTa JJIs MaTeMaTH4ecKoro pa3BuTHs, (OPMUPOBAHHS MEXaHU3MOB

MBINUICHHA, XapaKTCPHBIX IJIA MaTeMaTquCKOﬁﬂeHTeHbHOCTI/I.

Lenbo u3ydyeHHsi Kypca MaTeMaTHKH B 5-6 Kkjaccax sBISETCS CHUCTEMAaTHYECKOE pa3BHTHC
IIOHATHUA YHCIIA, BI)Ipa6OTKa YMCHI/Iﬁ BBIIIOJIHATE YCTHO W IMMCBMEHHO apI/I(i)MeTI/IT-IeCKI/Ie IICI‘/'ICTBI/IH HaxQ
qucjiiaMu, MNnEPEBOAUTL NPAKTUYUCCKHUE 3aJadd Ha A3bIK MAaTCMAaTUKH, IMOATOTOBKA YyYalIUXCAd K HU3YUCHUIO
CUCTEMATUYCCKNX KYpPCOB anre6pbl U T'COMECTpHUH. B X0A€ M3YUYCHHA KypcCa ydJaluecs pa3BHBAIOT HABBIKU
BBEIUHMCIIEHUNA C HaTypaJbHBIMU 4YHCJIaMH, OBJIAACBAIOT HaBbIKAMH C O6BIKHOB€HHI)IMI/I n JICCATUYHBIMU
IIpO6$[MI/I, MMOJIOKUTCIIBHBIMU U OTPULATCIIBHBIMU 4YUCIIaMU, ITOJTYy4arOT NPEACTAaBJICHUEC 00 HCIOIBL30BaHNH
OYyKB IUIS 3alMCH BBIPOKCHWH W CBOHCTB apU(PMETUUECKHX NEUCTBHM, COCTaBICHUW YpaBHCHHH,
MPOJIOJDKAIOT  3HAKOMCTBO C TIEOMETPUYECKUMH TOHSATHSIMH, TIPUOOPETAIOT HABBIKA MOCTPOCHMUSI
TEOMETPUIECCKUX PUTyp.

Conepxanune pasnena «Apudmerrkay ciyKUT 0a30i Iy JAIBHEUIEro N3YYeHUS 00yUJarOITUMUCS
MaTeMAaTHKH, CIIOCOOCTBYET Pa3BUTHIO MX JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHNIO YMEHHS MOIB30BATHCS

aJIropuTMaMu, a TakKxKe npno6peTeHmo NMPAaKTUYCCKUX HABBIKOB, HCO6XOZ[I/IMI>IX B IIOBCEIHEBHOM JKU3HM.

Paznen «MaTtemaTuka B MCTOPHMYECKOM DAa3BUTUM» IpeAHA3HadeH Uil (HOPMHUPOBAHMS NPEACTABICHUI O
MaTeMaTHKEe KaK 4YacTU YeJIOBEYECKOM KyJIbTYpbl, A OOMIEro pasBUTUS IIKOIBHHUKOB, IJISI CO3JMaHMA
KyJIbTYPHO-UCTOPUYECKOH cpenbl o0yueHus. Ha Hero He BblIensercs ClenualbHbIX YPOKOB, YCBOGHUE €r0 He
KOHTPOJIMPYETCS, HO COAEPXKAaHUE ITOr0 pa3zena OPraHUYHO IIPUCYTCTBYET B y4eOHOM IPOLIECCE KaK CBOErO
poaa TyMaHUTApHBIM (OH MpHU PacCMOTPEHUH NPOOIEMATUKH OCHOBHOTO COIEP)KAHUS MaTeMaTHYECKOro
00pa3oBaHUI.

JlaHHas mporpaMma 1o MaTeMaTyuKe Uil OCHOBHOM IIKOJIBI SIBJISIETCS JIOTMYECKUM ITPOAOIIKEHUEM IPOrpaMMbl
JUTSI HAYQJIBHOM IIKOJIBI M BMECTE C HEM COCTABIIET OMUCAHUE HEMPEPHIBHOIO Kypca MaTeEMaTUKH ¢ 1-ro mo 9-i
KJ1acc 0011e00pa30BaTebHOM IKOIBL.

Mecto npeamera «MaTeMaTHKa» B y4€OHOM IUIaHE.

B yuebnom mnane MKOY «O3zepckass OOLL» Ha u3yyenue npenmera «MaTeMaTHKa» Ha YPOBHE OCHOBHOI'O
obmiero oopazoBanms (5-6 Kiaccel) oTBOAUTCS Beero 350 gacos.

OOmee KomM4ecTBO YpOKOB: 5-6 kimacc — mo S5 wacoB B Hemenro (35 y4eOHBIX HemesH)



2. INJIAHUPYEMBIE PE3YJbTATHI OCBOEHUMA YYEBHOI'O ITPEJMETA
«MATEMATUKA»

Cranzmapt ycTaHaBnMBaeT TpeOOBaHUSA K Pe3yJbTaTaM OCBOSHHS 00YJarOIIMMUCS OCHOBHOI 00pa3oBaTeNbHON
MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMUS:

JIMYHOCTHBIM, BKIIIOUAIOIIMM TOTOBHOCTh M CIOCOOHOCTH 00YYAIOIIMXCS K CAMOPA3BUTHIO U INYHOCTHOMY
caMoompeAeiIeHnIo, chOpMHUPOBAaHHOCTH UX MOTHUBAIIMK K OOYUEHHIO U IIeTICHANIPABICHHOH MO3HaBaTENbHON
JeSITeIbHOCTH, CHCTEMBI 3HAYUMBIX COLUATBHBIX U MEXITMYHOCTHBIX OTHOIIEHUH, IIEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, OTPa)KAIOIIMX JMYHOCTHBIE U TpaKJaHCKHE MO3UINU B IEITETbHOCTH, COLIMAIbHBIE KOMITETEHIIHH,
MPaBOCO3HAHME, CITOCOOHOCTh CTABUTH LU U CTPOHUTH KU3HEHHBIE TUIAHBI, CIOCOOHOCTH K OCO3HAHUIO
POCCHUICKOM MIEHTUYHOCTH B ITOJIMKYJIBTYPHOM COLIUYME;

MeTanpeMETHBIM, BKIIIOYAIOIIIM OCBOCHHBIE 00yUYaroIIMMUCS MEKIIPEAMETHBIE IOHSITHS U YHUBEPCAIbHBIC
yueOHBIC IeHCTBUS (PEryIsITUBHBIC, TO3HABATENIbHBIC, KOMMYHHKATHBHBIE), CIIOCOOHOCThH MX MCIIOJIH30BAHMUS B
y4eOHOH, TO3HABATEILHON U COLMANBHON MPAKTHKE, CAMOCTOSTELHOCTD TUTAHUPOBAHUS M OCYLIIECTBICHUS
yueOHOHN JeSTENbHOCTH U OpraHn3alliy y4eOHOr0 COTPYHHYECTBA C TIEaroraMu U CBEPCTHUKAMH, TOCTPOCHUE
WHIUBUAYaIbHONW 00pa30BaTENbHON TPAEKTOPHH;

MPEAMETHBIM, BKITIOYAIOIIMM OCBOCHHBIE 00YUYAIOMIMMUCS B XOJI€ H3y4eHHs yueOHOro mpeiMeTa YMEHUs,
crienudruecKue sl JAaHHOW MPEAMETHON 001acTH, BUIBI JEATEILHOCTH 0 MOJTYYEHHIO HOBOTO 3HAHUS B
paMKax y4eOHOro IpeMera, ero Mpeoodpa3oBaHUI0 U MPUMEHEHUIO B yUEOHBIX, YICOHO-IIPOCKTHBIX U
COIMANTbHO-TIPOEKTHBIX CUTYalUsX, (POPMUPOBAHHE HAYYHOT O TUIIA MBIIUICHUS, HAYYHBIX MTPEICTABICHHI O
KITIOYEBBIX TEOPUSAX, TUTIAX M BHIAX OTHOIIEHUH, BIIaJIeHNE HAYYHOH TEPMUHOJIOTHEN, KIFOUEBBIMY MOHSATHIMU,
METOJIaMH U MTPHEMaMHU.

JInyHOCTHBIE pe3yabTaThl 0CBOEHHS OCHOBHOI1 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 001I[€ro
00pa3oBaHus JOLKHBI OTPAKATH:

1) BociuTanne poccUCKOM Tpa’kJaHCKON MIEHTHYHOCTH: TATPHOTH3MA, YBaKeHUs K OTedecTBy, IPOILIOE U
HacTosIIee MHOTOHAIIMOHATIFHOTO Hapoaa Poccuu; oco3nanme cBoel STHUUECKOW MPUHAICKHOCTH, 3HAHNE
WCTOPHH, A3BIKa, KyJIBTYPHI CBOETO HApo/a, CBOEro Kpasi, OCHOB KyJIbTypHOT'0 Hacieaust HapoaoB Poccnu n
YeJI0BEYECTBA; YCBOCHNE TYMaHUCTUYECKHX, IEMOKPATHIECKUX M TPAJUIIMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJIFHOTO POCCHIICKOTO O0IIIECTBA; BOCIIUTAHIE YyBCTBA OTBETCTBEHHOCTH U J0NTa Tiepen PomuHoi;
2) bopmupoBaHHE OTBETCTBEHHOT'O OTHOIIEHUS K YICHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00yJaIOIINXCS K
CaMOpPa3BUTHIO M CaMOOOPa30BaHHUIO HA OCHOBE MOTHBALIMHU K OOYYEHHUIO U TTO3HAHUIO, OCO3HAHHOMY BEIOOpY H
MTOCTPOEHUIO AalTbHEHIIeH HHINBUAYAIbHON TpaeKTopun o0pa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE
npodeccuit 1 MpodecCHOHaTbHBIX MPENIOYTEHHH, C YIETOM YCTOMYMBBIX MTO3HABATEIHLHBIX HHTEPECOB, a TAKXKE
Ha 0CHOBE (DOPMUPOBAHUS YBAKUTEIHHOTO OTHOIIEHUS K TPYAY, PA3BUTHS OIbITA YYACTHsI B COIMAIHHO
3HAYMMOM TPYE;

3) dhopMupoBaHUE METOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U
00IIIeCTBEHHON MPAKTHKH, YYUTHIBAIOIIETO COMMANBFHOE, KyIbTYPHOE, SI3IKOBOE, TyXOBHOE MHOT000pa3ue
COBPEMEHHOI'0 MUPA;

4) hbopMupoBaHrE OCO3HAHHOTO, YBAXHUTEILHOTO U JJOOPOXKENATEIHHOIO OTHOIIIEHHS K IPYTOMY YEITOBEKY, €ro
MHEHUIO, MUPOBO33PEHUIO, KYJIBTYPE, A3BIKY, BEPE, IPAXKTaHCKON MMO3ULIMH, K UCTOPUH, KYJIbTYpE, PEIIUTHUHY,
TPaJULINAM, SI3BIKaM, IIEHHOCTSIM HapoZoB Poccnn ¥ HapomoB MHpa; TOTOBHOCTH U CIIOCOOHOCTH BECTH JIUAJIOT
C APYTUMH JIFOJbMU U JOCTUTaTh B HEM B3aUMOINOHUMAHHS;

5) ocBOGHHE CONMAIFHBIX HOPM, TIPABUJI ITOBEEHIS, posiel U (hOpM COITUANTBEHON KU3HU B TPyIIaxX U
coo01ecTBax, BKIIOYasi B3pPOCIbIC M COIMATBHBIE COOOIIECTBA; yIacTHe B IIKOJIEHOM CaMOYITPABICHUH H
O0IIIeCTBEHHOM KHU3HH B MPe/IeNiaX BO3PACTHBIX KOMIIETEHIIUH C YI€TOM PETHOHATIBHBIX, STHOKYIBTYPHBIX,
COITMATBHBIX U IKOHOMHYECKIX 0COOEHHOCTEH;

6) pa3BUTHE MOPATHHOTO CO3HAHUS I KOMIIETEHTHOCTH B PEIIEHUH MOPAJIGHBIX MTPOOJIEM Ha OCHOBE
JUYHOCTHOTO BBIOOPA, (hOpMUPOBAaHNE HPABCTBEHHBIX YYBCTB M HDABCTBEHHOTO MTOBEIECHUS,

OCO3HAHHOT'O ¥ OTBETCTBEHHOI'0 OTHOIIEHHUS K COOCTBEHHBIM TIOCTYITKAM;

7) bopMupoBaHNEe KOMMYHUKATHBHON KOMITETEHTHOCTH B OOIIEHWH M COTPYTHUYECTBE CO CBEPCTHUKAMH,
JETBMH CTapIero U MJIaJIIIero BO3pacTa, B3pOCIbIMHE B IIpoliecce 00pa3oBaTenbHOI, OOIECTBEHHO ITOJIE3HOM,
y4e0HO-HMCCIeI0BATENFCKON, TBOPUECKON U APYTHX BUAOB JAEATEILHOCTH,

8) dhopmupoBaHue IEHHOCTH 3I0POBOT'0 U 0€30MaCHOro 00pasa KU3HHU; YCBOSHUE IPAaBUJI HHIUBUAYAIEHOTO U
KOJIJIEKTUBHOTO O€30I1aCHOTO TTOBE/ICHUS B UPE3BBIYANHBIX CUTYAIUSAX, YTPOXKAIOIINX KU3HU H 3I0POBBIO
JIIOJIEH, MTPAaBUJI TIOBE/ICHUS Ha TPAHCIIOPTE U HA JOPOrax;

9) dopMHupOBaHNE OCHOB YKOIOTHYECKOH KYJIbTYPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTMYECKOT 0 MBILUICHHS, Pa3BUTHE OIbITA HKOJIOTHYECKH OpUEHTUPOBAHHOH ped)IeKCHBHO-OILIEHOYHOH U
MPaKTUYECKON JESITENbHOCTH B )KU3HEHHBIX CUTYaLMSIX;

10) oco3HaHMe 3HAYEHUS CEMBH B KM3HU YEIOBEKa U 00IIECTBA, IPHUHATHE HEHHOCTH CEMEHHON KHU3HH,
YBaKUTENBHOE U 3200TIMBOE OTHOIIEHHUE K WIEHaM CBOEH ceMbH;

11) pa3BHUTHE 3CTETHUECKOT0 CO3HAHUS Uepe3 OCBOECHHE XYy/I0’)KECTBEHHOI 0 Hacyenus HapoaoB Poccun u mupa,
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TBOPUYECKON JEATENbHOCTH 3CTETUYECKOr 0 XapaKTepa.

MetanpeaMeTHbIe pe3yJIbTAThl OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOMH MPOrPaMMBbI OCHOBHOTO 00111eTr0
00pa3oBaHus J0JLKHBI OTPAKATH:

1) yMeHHe CaMOCTOATEIBHO ONMPEENITh e CBOero 00y4eHusl, CTaBUTh U (JOPMYITHPOBATH sl ce0s1 HOBBIE
3a1a4u B yueOe v M03HaBaTENbHOM IEITENbHOCTH, Pa3BUBaTh MOTHBBI M MHTEPECH! CBOEH MO3HABATENLHON
NeSITeIbHOCTH;

2) yMeHue caMOCTOSITENIbHO MJIaHUPOBATh ITyTH JOCTH)KEHUS 1€, B TOM YHCIIE aJbTepHATUBHBIE, OCO3HAHHO
BBIOMpaTh HanboIee 3PPEKTUBHBIC CIIOCOOBI PEIICHHs YICOHBIX ¥ ITO3HABATEIBHBIX 33/1a4;

3) yMeHue COOTHOCUTh CBOU JEUCTBUS C TUIAHUPYEMBIMH pe3yIbTaTaMM, OCYIIECTBIISATH KOHTPOJIb CBOEH
JeSITeTbHOCTH B MPOLIECCE TOCTHKEHUS pe3yIbTaTa, ONpeNensaTh CIoCOOb NeCTBHI B paMKaxX MPeIy10KeHHBIX
YCIIOBHI M TPeOOBaHUMN, KOPPEKTUPOBATH CBOU JCHCTBHUS B COOTBETCTBUHU C M3MEHSIONICICS CUTYalIHCH;

4) yMeHHE OlEHUBATh MPABHJIBHOCTh BBHIITOTHEHUS Y4eOHOW 3a7aur, COOCTBEHHBIE BO3MOXKHOCTH €€ P CIICHHUS;
5) BiasieHre OCHOBaMHU CAMOKOHTPOJIsS, CAMOOLIEHKH, IPUHATHS PEIIEHUH 1 OCYIIECTBIEHUS OCO3HAHHOIO
BbIOOpa B yueOHOH ¥ MMO3HABATENBHOM JIEITENLHOCTH;

6) yMeHHUE ONpeieNnaTh MOHITHS, CO31aBaTh 0000IIEHN, yCTaHABIIUBATh aHAJIOTUH, KIIaCCU(UITUPOBATD,
CaMOCTOSATEILHO BEIONPATh OCHOBAHHS M KPUTEPUU JJIsI KIIacCU(DUKAIMY, YCTaHABIMBATh TPUIUHHO-
CJIEZICTBEHHBIE CBS3H, CTPOHUTH JIOTHUECKOE PacCyXKIeHUE, yMO3aKItoueHne (MHIyKTUBHOE, TENYKTUBHOE U 110
aHaJIOTWH) U JIeNIaTh BHIBOJIBI,

7) yMeHHe cO37aBaTh, IPUMEHSTH U MPeoOPa30BbIBATH 3HAKK W CHMBOJIBI, MOJIEIH U CXEMBI JUISl PEIICHHS
y4eOHBIX M TIO3HABATEIBHBIX 32/1aY;

8) CMBICIIOBOE UTCHHE;

9) yMeHre OpTaHN30BbIBATh YUEOHOE COTPYIHUYIECTBO 1 COBMECTHYIO IEITEIBHOCTD C YUUTEIEM H
CBEpPCTHUKaMU; paboTaTh WHAWBUIYAIHHO U B TPYIIIIE: HAXOIUTh 00Iee pelieHrue U pa3pemarbh KOH(QIUKTHI Ha
OCHOBE COTJIACOBAaHHUA MO3UIINK U yU€Ta HHTEPECOB; (GOPMYITHPOBATh, APTyMEHTHPOBATh U OTCTAUBATH CBOE
MHEHHE;

10)ymenme 0OCO3HaHHO HCIIONIb30BATh PEYEBHIE CPEICTBA B COOTBETCTBUY C 3a7aUell KOMMYHUKAIIUN IS
BBIPYKEHHS CBOMX YYBCTB, MBICIIEH U TOTPEOHOCTEN; MIIAHUPOBAHUS U PETYIALNN CBOCH JAEATENbHOCTH;
BJIaJICHUE YCTHOW U MUCBMEHHON PEYbI0, MOHOJIOTMYECKON KOHTEKCTHON PEYbIo;

11) popmupoBanue U pa3BUTHE KOMIIETEHTHOCTH B O0JIACTH MCIIOIL30BaHUS HH()OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX TexHonorui (manee MK T- komneTeHIum); pa3BUTHE MOTHBAIMH K OBJIAJICHHUIO KYJIBTYPOU
AKTUBHOTO MTOJTb30BAHUS CIOBAPSMH M IPYTUMHU TIOMCKOBBIMU cricTeMaMi; (B penl. [Ipukasa MuHoOpHayKH
Poccun ot 29.12.2014 N 1644)

12) dpopmupoBaHue U pa3BUTHE SKOJIOTHUECKOTO MBIIIICHNS, yMEHNE IPUMEHSTH €ro B TI03HABATEIBHOM,
KOMMYHUKAaTHBHOM, COLIMAIbHOMN MPaKTUKE U MPO(ecCHOHaTIbHON OpHEHTAIUH.

H3yuenue npeaMeTHoii o0aactu ""MaremaTuka U MH(popMaTUKa' J0KHO 00ecneYnTh: 0OCO3HAHUE
3Ha4YEeHUS] MaTeMaTHKU U MH)OPMATHUKU B IIOBCEIHEBHOM KM3HU YEN0OBEKa; (POpMUPOBAHNE MPEACTABIECHUH O
COLIMANIbHBIX, KYJIBTYPHBIX M HCTOPHUYECKHX (haKTOpax

CTaHOBJICHUSI MAaTEMAaTUIECKON HAYKH;

[IOHUMaHNE PO HHGOPMALIMOHHBIX IPOLIECCOB B COBPEMEHHOM MHUPE;

(hopMHUpOBaHNE IPEACTABICHUN O MAaTEMAaTHKE KaK 4aCTH OOILEUEeNIOBEYECKON KYIbTYphl, YHUBEPCAILHOM SI3BIKE
HAYKH, TO3BOJISIFOLLEM ONKCHIBATH M U3YyYaTh PEAIbHBIC IPOLIECCHI U SIBICHUS.

B pe3yabTare usyuenus npeaMeTHoii ooaactu "Maremarnka u uHdopMaTukKa' 00yJaromyecs pa3BUBaIOT
JIOTHYECKOE U MaTEMaTHYECKOE MBIIIJICHUE, TOyYar0T IPEACTaBICHHE O MATEMaTHYECKUX MOJIENSX;
OBJIA/ICBAIOT MAaTEMaTHUECKUMU PaCCy>KACHUSMH; YUaTCsl IPUMEHITh MaTEeMaTHUEeCKUE 3HAHUS IIPH PELICHUH
Pa3IMYHBIX 337124 U OLICHUBATH MOJTy4YEHHbBIC PE3YNIbTaThl; OBJIAICBAIOT YMEHUSIMH PELICHUS YIeOHbBIX 3a1a4;
Pa3BUBAIOT MAaTEMaTHUYECKYIO MHTYUIUIO; ITOY4at0T IPEACTaBICHHE 00 OCHOBHBIX MH(OPMAIIMOHHBIX
MpoLIeccax B PeasIbHbIX CUTYaLUsX.

IIpeameTHBbIE pe3yJbTAThI H3y4YeHHs NPeAMeTHOM o0acT ""MaTremaTika U HHPOPMATHKA" JOJKHBI
OTpaKaTh:

Maremartuka. Anredpa. ['eomerpus. Madopmaruka:

1)bopMupoBaHHEe IPEACTABICHUH O MATEMAaTHKE KaK O METOJI€ TO3HAHUS IeHCTBUTEIBHOCTH, II03BOJISIOIIEM
OIMCBHIBATh U U3Y4aTh peasibHbIC IPOLIECCH U SABJICHUS:

OCO3HaHHUE POJIM MaTeMaTHKU B pa3BuTuu Poccun n mupa;

BO3MOKHOCTb ITPUBECTH IPHUMEPHI U3 OTEUECTBEHHON 1 BCEMUPHON HMCTOPUHU MATEMAaTHYECKUX OTKPBITUN U MX
aBTOpOB;

2) pa3BuTHE yMEHHI paboOTaTh C yueOHBIM MaTeMaTHYECKUM TEKCTOM (aHAJIN3UPOBATD, U3BJIEKATh HEOOXOAUMYIO
WH(OPMAITUIO), TOYHO U TPAMOTHO BBIPAXKaTh CBOM MBICIH C IPUMEHEHHEM MaTeMaTHUYECKOH TEPMUHOIOTUH
CHUMBOJIMKH, IPOBOJHUTH KIacCU(PHUKALNY, JOTHIeCKUEe 000CHOBAHHUS, JI0KAa3aTEIbCTBA MATEMaTHYECKUX
YTBEPKIECHUM:

OIlEpUPOBAHME MOHATUAMU: MHOXKECTBO, 3JIEMEHT MHOXECTBA, TOJIMHOKECTBO, IPUHAIIEKHOCTD, HAXOXKIEHNE
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TepecevcHus, 00bETUHCHUS ITOIMHOXKECTBA B MPOCTEHININX CUTYaIUsX;

pelleHre CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apudMerniyeckre AeiCTBUS;

MpUMEHEHHE CrIoco0a MOKCKa PelIeHNs 3aJauu, B KOTOPOM PAaCCYKIEHHE CTPOUTCS OT YCIOBHS K TPEOOBAHHIO
WM OT TPEOOBAHMSI K YCIIOBHIO;

COCTaBJICHUE TIJIaHA PEIICHUS 3a]1a4H, BBIJICIICHHUE TAIIOB €€ PEIICHUS, HHTEPIIPETAIUS BEIYUCIATEbHBIX
pe3yabTaTOB B 3aJ1a4e, HCCIel0BaHUE MTOTyYEeHHOI O pelIeHNs 3a/1auH;

HaXOXKIEHUE MPOLIEHTa OT YHCIa, YUCIIA TI0 MPOLEHTY OT HEro, HaXOXKJICHHUS TIPOLIEHTHOT'O OTHOIIEHHS JIBYX
YHCEN, HAXOXICHUS MPOIICHTHOT'0 CHUYKEHUS MII TIPOIICHTHOT'O TIOBBIIICHUS BEIUYMHBL;

pelIeHue JTOTHYEeCKUX 3aj1ay;

3) pa3BUTHE IPEACTABICHUN O YHCIIE H YUCIIOBBIX CUCTEMax OT HAaTypallbHBIX A0 JEHCTBUTENBHBIX YHCEIT;
OBJIQJICHNE HABBIKAMH YCTHBIX, TMCHbMEHHBIX, HHCTPYMEHTAIbHBIX BBIUNCIICHUI:

OTlEpUPOBAHKE TIOHITUSMU: HATYPaJbHOE YHCIIO, EN0e YHCII0, OOBIKHOBEHHAS IPOOb, IECATHYHAS APOOB,
CMEIIaHHOE YHCJIO0, PAllMOHAIIBHOE YUCIIO, HPPALMOHAIIBHOE YNCIIO;

WCTIOJIb30BaHME CBOMCTBA YHCEN U 3aKOHOB apU(METHUECKIX OIEPaIUid ¢ YUCIaMU IIPU BBIOITHEHHH
BBIYMCIICHUM;

HCIIONIb30BaHUE MPU3HAKOB ACTUMOCTH Ha 2, 5, 3, 9, 10 mpu BRIMOTHEHUH BBIYUCIICHUN U PEICHUH 337124,
BBITTOJIHEHNE OKPYTIJICHUS YMCET B COOTBETCTBHU C MPABHIIAMU; CPAaBHEHUE YHCEIT;

OLIEHMBaHUE 3HAUYEHUs KBAaJPATHOTO KOPHS M3 MOJIOKHUTEIHHOIO IIEIOr0 YUCIa;

4) oBy1aJieHNE CUMBOJIBHBIM S3BIKOM aJIreOphl, TpHeMaMH BBITTOTHEHHS TOKIECTBEHHBIX MPeo0pa3oBaHui
BBIPOKCHH, PEIICHUS YpPaBHEHUMN, CUCTEM YpPaBHEHUH, HEPAaBEHCTB M CUCTEM HEPABEHCTB; YMEHUS
MOJIETTMPOBATh PealbHbIe CUTYAIIUH Ha SI3bIKE alnreOphl, HCCIIeIOBaTh TOCTPOCHHBIE MOJIENH C UCTIONb30BAHUEM
anmapara anreOpbl, HHTepPIPETUPOBATh MOTYUEHHBIH pe3yNIbTaT:

BBITTOJTHEHNE HECIIOKHBIX MTPe0Opa30BaHMA JIJIsl BRIYMCICHUS] 3HAYEHUI YMCIIOBBIX BBIPAKEHUH, COJIEpIKaIIX
CTETIEHH C HATypaJIbHBIM [TOKA3aTeNeM, CTEIEHH C IENIbIM OTPUIATEILHBIM TIOKa3aTeNeM;

BBITIOJTHEHNE HECIIOKHBIX MTPe00pa3oBaHMi EIbIX, IPOOHO PAIlMOHATIBHBIX BRIPAKEHUI U BBIPAXKEHUH C
KBaJApaTHBIMHU KOPHIMH; PaCKpbIBaTh CKOOKH, IPUBOIUTH ITO00HBIE ClIaracMble, HCII0Jb30BaTh (hOPMYIIbI
COKpAIIEHHOT'0 YMHOXEHUS;

pelIeHue IMHEHHBIX U KBaJPAaTHBIX YPAaBHEHUH U HEPABEHCTB, YPABHEHUI U HEPABEHCTB, CBOIAIIMXCS K
JTUHEWHBIM WITH KBaJAPATHBIM, CHCTEM YPAaBHEHUI M HEPABEHCTB, N300pakeHNE PEIEHN HEPAaBEHCTB B UX
CHUCTEM Ha YKCIIOBOM MPAMON;

5) oBnaneHne cucteMol (YHKIIMOHAIBHBIX TOHATHH, pa3BUTHE YMEHHS HCIIONB30BaTh (YHKIIMOHATBHO-
rpaduyeckne MpeaCcTaBIeHHUS A PEIICHUS Pa3InYHBIX MAaTeMaTHYECKUX 3aad, [UIs OMMCAHUS U aHAJIHN3a
peanbHbIX 3aBUCUMOCTEH:

oIpeieNieHr e TIOI0KEHHSI TOUKHU 0 ee KOOpANHATaM, KOOPINHATHI TOUKH 10 €€ TOJI0KEHHIO Ha MIIOCKOCTH;
HaxOXJIeHHE I10 TpauKy 3HaUYeHUH (PYHKIH, 00IaCTH OMpeesieH s, MHOXKECTBA 3HAUCHUH, HyJeH (yHKIIHH,
MIPOMEXKYTKOB 3HAKOITOCTOSHCTBA, MPOMEXKYTKOB BO3pACTAHUS U yOBIBAHNSA, HAMOOIBIIEr0 M HANMEHBIIIETO
3HaYeHUs (PYHKIINH;

MOCTpOeHue rpadrKa IMHEWHON 1 KBaAPATHIHON (DyHKIIHIA;

oleprpoBaHre Ha 6a30BOM YpOBHE MOHITHSIMU: TTOCIEN0BATENFHOCTD, apu(MeTHIecKas IIPorpeccus,
reoMeTpuiecKast porpeccs;

WCIIONIB30BaHME CBOMCTB JTMHEWHOW W KBaApaTUIHOHN (PYHKINI 1 nX rpad)KOB IIPY PEIICHUH 33129 U3 APYTHX
Y9e0HBIX PEIMETOB;

6) oBIajJIcHNE T€OMETPHYECKUM SI3BIKOM; PA3BUTHE YMEHUS HCIIONB30BATh €T0 ISl ONMCAHUS TIPEAMETOB
OKPY’KaIOIEro MUpa; pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTaBICHNN, H300pa3UTENbHBIX YMEHUH, HABBIKOB
FEOMETPUUECKUX MOCTPOCHUM:

OIlepUpPOBAHIE MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MPsAMasi, Iyd, JIOMaHasl, yroJl, MHOTOyTOJbHHK,
TPEYTOJIbHUK W YETHIPEXYTOMBHUK, TIPSIMOYTOIBHHUK M KBaAPAT, OKPYKHOCTh U KPYT, IPSMOYTOJIHHBIN
napasuiesenuies, Kyo, map; n300pakeHre n3ydaeMbix GUTyp OT PYKH U C IIOMOIIBIO TUHEWKH U ITAPKYJIS;
BBITIOJTHEHUE N3MEPEHUS ITMH, PACCTOSIHHM, BETMYHMH YTIJIOB C TIOMOIIBI0 HHCTPYMEHTOB JJIsl U3MEPEHUH JIUTHH U
YTIIOB;

7) bopMupoBaHUE CHCTEMAaTHYECKUX 3HAHUH O TUIOCKUX (PUTYpax M UX CBOMCTBAX, MPENCTABICHUH O
MIPOCTEHUIIINX MTPOCTPAHCTBEHHBIX TENIAaX; PA3BUTHE YMEHUIN MOIEIHPOBAHNS PEAbHBIX CUTYAINN Ha SI3bIKE
TeOMETPUH, HCCIIeOBAHS IOCTPOSHHON MOJIENH C HCIIOIb30BAHUEM T€OMETPUUYECKUX MTOHITUN U TEOpEM,
amnmaparta anreOphl, pelIeHsI TEOMETPUIECKUX U TIPAKTHIECKUX 3a/1a4:

oleprpoBaHKe HAa 0a30BOM YPOBHE MOHIATUSIMU: PABEHCTBO (PUTYP, MAPAIIETLHOCTh U MIEPIICHIUKYISIPHOCTD
MIPSAMBIX, YTIIBI MEXAY TIPSIMBIMHE, TIEPIISHAUKYJIISAp, HAKIOHHAS, TPOSKITHS;

MIPOBEJICHHE JIOKA3aTEIbCTB B TEOMETPHUH;

oleprpoBaHKe Ha 0a30BOM YPOBHE MTOHSITUSIMHU: BEKTOP, CyMMa BEKTOPOB, ITPOU3BEICHIE BEKTOpa Ha YUCIIO,
KOOPAMHATHI Ha TUIOCKOCTH;

pelleHue 3a/1a4 Ha HaXOXK/IEHHE TEOMETPUYECKUX BEMYNH (JUIMHA M PACCTOSHUE, BEIMYMHA YTIa, IUIOMIA/b) 110
o0pasiam Ui ajlropuTMam;



8) oBylazieHNe MPOCTEHIIUMH CIOCOOaMHU TPEICTaBICHNS U aHAJIN3a CTATHCTUUECKUX JAaHHBIX; (POPMUPOBaHHE
MPEACTABICHUH O CTATUCTHYECKUX 3aKOHOMEPHOCTAX B PEabHOM MUPE M O Pa3IMUHBIX CIIOcO0ax MX U3y4eHUs,
0 IIPOCTEHINHX BEPOSATHOCTHBIX MOAECISX; Pa3BUTHE YMEHHI U3BJIEKaTh HH(OpMALNIO, IPEACTABICHHYIO B
TabNIUIax, Ha JuarpaMmax, rpauKax, ONMMCHIBATh U aHATH3UPOBATH MACCHUBBI YHCIOBBIX JAHHBIX C IOMOIIBIO
MOIXOSIIMX CTATUCTHYECKUX XapaKTEPUCTHK, UCIIOIb30BaTh TOHUMAaHNE BEPOSITHOCTHBIX CBOWCTB
OKPY’KaIOLNX ABJICHUM TPU NPUHATHH PELICHUMN:

(hopMHUpOBaHUE IPEACTABICHNUS O CTATUCTUYECKUX XaPAKTEPUCTHKAX, BEPOSTHOCTH CIIyYaiiHOTO COOBITHS;
peleHre NpoCTeHINX KOMOMHATOPHBIX 3a]1a4;

olpezielIeHn e OCHOBHBIX CTATHUCTHYECKUX XapaKTEPHCTHK YUCIOBBIX HA0OPOB; OLICHUBAHUE U BHIYUCICHHUE
BEPOSITHOCTH COOBITHS B MMPOCTEHIIINX CITyYasiX;

HaJM4ue MPEICTaBIEHUS O POJIM MIPAKTHUECKH TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH, O POJIN 3aKOHA
OOJBIINX YHCENl B MACCOBBIX SIBICHUSIX;

yYMEHHE CPaBHUBATh OCHOBHBIE CTATUCTHUECKHE XapaKTEPUCTUKH, IOTYUYEHHBIE B IIPOLIECCE PELICHUS
MIPUKIIaTHON 3a]]auu, U3YUeHHUs PeabHOrO SIBICHUS;

9) pa3BuTHE YMEHUN IPUMEHATH U3yUeHHbIE MMOHATHSA, PE3yJIbTAThl, METOBI IJIs PEIIEHUS 3a7a4 IPaKTHYECKOT0
XapakTepa U 3a7jad U3 CMEKHBIX AUCIUILINH C NCIIOJIb30BaHUEM MTPH HEOOXOIMMOCTH CIPABOYHBIX MAaTEpPHAJIOB,
KOMIIBIOTEpA, TOIH30BATHCS OLIEHKON M MPUKUAKOMN MPH MPAKTUYECKUX pacdeTax:

pacro3HaBaHNE BEPHBIX M HEBEPHBIX BbICKa3bIBAHUIA;

OLIEHWBaHNE Pe3yIbTaTOB BBIUMCICHUH MPY PEIICHNN MPAaKTUYECKUX 3a]1a4; BHIMIOJIHEHHE CPAaBHEHUSI YUCEN B
pearbHbIX CUTYaIHIX;

WCTOJIb30BAHHE YMCIIOBBIX BBIPAKEHUH MPH PEHICHUH MPAKTUYECKUX 3a7ad U 337124 U3 JIPYTUX y4eOHBIX
MIPEIMETOB;

pellieHre MPaKTHYECKUX 3aJ1a4 ¢ MPUMEHEHUEM IIPOCTEHIIINX CBOUCTB uryp;

BBITIOJTHEHNE IPOCTEHIINX MTOCTPOSHNH U M3MEPEHHI Ha MECTHOCTH, HEOOXOUMBIX B PEabHOM KU3HU;

10) popmupoBanne nHGOPMAIMOHHON ¥ ANITOPUTMHUECKOHN KYJIBTYPHI; (JOPMUPOBAHHE TIPEJICTABICHUS O
KOMITBIOTEPE KaK YHUBEPCATHFHOM YCTPOHUCTBE 00pabOTKN MHGMOPMAITNH; PA3BUTHE OCHOBHBIX HABBIKOB U
YMEHUI HCITOJIB30BAHUS KOMIIBIOTEPHBIX YCTPONCTB;

11) popmupoBanue mpeacTaBiIeHUs] 00 OCHOBHBIX U3y4aeMbIX MOHATHIX: HHQOPMAIIHS, alTOPUTM, MOJIENTb - H
HMX CBOICTBAX;

12) pa3BuTHE aITOPUTMUYIECKOIO MBIIIJICHUS, HEOOXOIUMOr0 Ul IpodecCOHalIbHOMN AeSTENbHOCTH B
COBPEMEHHOM OOIIECTBE; pa3BUTUE YMEHUIN COCTaBUTh U 3aIIMCATh AJITOPUTM JUIsl KOHKPETHOT'O UCIIOJHUTEIIS;
(bopMupOoBaHHUE 3HAaHUH 00 aNrOPUTMUYECKUX KOHCTPYKIMAX, JOTHYECKMX 3HAUEHUSIX U OllepalisiX; 3HAKOMCTBO
C OJIHUM M3 A3bIKOB IIPOrPaMMHUPOBAHUS U OCHOBHBIMH aJITOPUTMUYECKUMHU CTPYKTYpPaMH - JIMHEHHOMN, YCIIOBHOM
¥ IUKIIMYIECKOI;

13) popmupoBanre yMeHHMI (OpMaTU3allii U CTPYKTYypHUPOBaHUS HHPOPMAIINK, YMEHHS BRIOMPATH CITIOCO0
[IPEACTAaBJICHHUS JTaHHBIX B COOTBETCTBUH C ITOCTaBJICHHOM 3a1aueil - TaOIMLbl, CXeMbl, TpapUKH, AUArpaMMBl, C
HCIOJIB30BAHUEM COOTBETCTBYIOLIMX MPOrPAMMHBIX CPEICTB 00pabOTKH JaHHBIX;

14) popmupoBaHre HABHIKOB M YMEHHH 0€30ITaCHOTO U IEIeCO00Pa3HOT0 IMOBEICHHUS IIPH padoTe C
KOMITBIOTEpHBIMU TIporpaMMaMu U B IHTepHeTe, yMeHus coOI01aTh HOPMbI HH()OPMALMOHHON 3TUKHU U IIPaBa;
BoinyckHuk HayuynTes B 5-6 kiaccax (Il HCNIOJIb30BAHUS B MOBCeIHEBHOM KU3HU U o0ecTieyeHu s
BO3MOKHOCTH YCIIELIIHOI'0 ITPOAOJIKeHUs 00pa3oBaHusi Ha 0a30BOM YPOBHe)

. OmnepupoBaTh Ha 6a30BOM YpOBHE! MOHATHUSIMH: MHOXKECTBO, 3JIEMEHT MHOXKECTBA, TIOAMHOKECTBO,
MPUHAATIEKHOCTB;

. 3aJaBaTh MHOXKECTBA MIEPEUUCICHUEM UX JIEMEHTOB;

. HAXOIUTh NepecedeHne, 00beIMHEHNE, TOAMHOXKECTBO B IPOCTEHIINX CUTYALUSIX.

B noBcenHeBHOI XU3HU U IPU U3YYEHUH APYTHX MPEIMETOB:

. pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHHUS.

13mech u manee — pacmo3HaBaTh KOHKPETHBIC IIPUMEPHI OOLIMX IIOHATHH [0 XapaKTePHBIM MPH3HAKAM, BBIIOIHATE IEHCTBHUS
B COOTBETCTBHH C OIPEACIECHNEM U MPOCTEHIIIMMH CBOHCTBAMH MTOHITHH, KOHKPETU3UPOBATh MPUMEPAMH OOIIHE TTOHSITHS.

Yucaa

. OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMHU: HATYpadbHOE YHUCIIO, IIEJIO€  YHCIIO,
OOBIKHOBEHHAs APOOb, IeCITHYHAS APOOb, CMEIIAHHOE YK CII0, PAIIMOHAILHOE YUCIIO;

. HCIIONIb30BaTh CBOMCTBA YKCEN U MpaBUia ASUCTBUN C pallMOHATIBHBIMU YUCIAMHU MPU BHIIOIHEHUH
BBIYMCJICHUM;

. HCIIO0Nb30BaTh MPU3HAKU JETUMOCTH Ha 2, 5, 3, 9, 10 npu BBIMOIHEHUH BBIYUCICHUN U PELLICHUU
HECIIOJKHBIX 337134,

. BBIMIOJIHSITH OKPYTJICHUE PAllMOHANBHBIX YUCEN B COOTBETCTBUU C IIPABUIIAMU;
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® CpaBHHMBATh pallMOHAJIbHBIC YK CJIA.
B HOBCCZ[HeBHOﬁ JKU3HU U IIPA UBYYECHUMH IPYTUX NIPEAMETOB:

. OLIEHUBATh PE3yJIbTaThl BEIUMCICHUHN MPU PEIICHUN MPAKTUYECKUX 3a7a4;

. BBINIOJHSATH CPABHEHUE YHCENT B PEaIbHBIX CUTYaLIUAX;

. COCTAaBIISITh YMCIIOBBIC BHIPAYKEHUS IIPU PELICHUHU MPAKTUYESCKUX 3a]1ad ¥ 3a7ad U3 APYIHX YUeOHBIX
IIPEAMETOB.

CTaTUCTHKA U Teopusi BepOSITHOCTEl

. [IpencraBnare naHHBIE B BUAE TAOIUL, JUArPaMM,

. YUTaTh HHPOPMALIUIO, TPEACTABICHHYIO B BHJIE TAOJIHIIbI, IUATPAMMBI.

TexcroBble 3a1a4n

. PemaTh HecnoxHBIE CIOKETHBIE 33/1a4H PA3HBIX TUIIOB Ha Bce apu(MeTndecKkue eicTBus;

. CTPOUTH MOJIEITb YCIIOBHSI 3a]1a4H (B BUJIE TAOIUIIBI, CXEMBI, PUCYHKA), B KOTOPOW JaHbI 3HAYECHUS IBYX
13 TpeX B3aUMOCBA3aHHBIX BEJIMUMH, C LENIbIO TOUCKA PELeHHs 3a1a4H;

. OCYILECTBJIAThH CIOCO0 MOMCKA PEIICHUS 3a/laul, B KOTOPOM PacCyXkIeHUEe CTPOUTCS OT yCIOBHS K
TpeOOBaHUIO HIH OT TPEOOBAHUS K YCIIOBUIO;

. COCTaBJIATH IIJIaH PELIeHHs 3a1a4H;

. BBIJIENIATH ATAIbl PEIIEHUS 3aJa4u;

. WHTEPIPETUPOBATH BEIYMCIUTENBHBIE PE3YIbTATHI B 3a/1a4€, UCCIIEA0BATh MOIYYEHHOE pelIeHIE 3a/1a4H;
. 3HATH pa3Indyue CKOPOCTel 00BbEeKTa B CTOSUECH BOZIEe, TPOTHB TEUEHHUSI U TI0 TCUEHHIO PEKH;

. pemaTh 3aaun Ha HaXOXKJIEHHe YacTH YKciia U YKCia 110 ero YacTu;

. pelmaTh 3aaun pa3HbIX THIOB (Ha padoTy, HA MOKYTKH, Ha JBM)KEHHUE), CBA3BIBAIOIINX

TPU BEJIMYKUHBI, BBIJACIATE OTU BEJIMYHUHBI 1 OTHOIINCHUA MEXKAY HUMU,

® HaXOOWTh IMPOUCHT OT YK CJia, YUCJIIO 110 MPOUCHTY OT HEr0, HAXOAUTH IMTPOLUECHTHOC OTHOIECHUEC IBYX
Yurcell, HaXO0AUTh IMPOUCHTHOC CHUKCHNUE WM TTPOLICHTHOC IMOBBIIICHUE BEIIMYUHEL,

® peliaTh HECIOXHBIC JIOTUYECKUEC 3a a4 METOI0M paCCY)KHEHHﬁ.

B noBceaHeBHOI KU3HU U NIPH U3YyYEHHUHU APYTUX NMPeIMETOB:

® BBIJIBUTaTh T'MITOTE3bI O BO3SMOXXHBIX IMPEACIIbHBIX 3HAYCHNUAX NCKOMBIX BEJIIMYWH B 3aJa4C (I[eHaTI)
TIPUKHJIKY)

Harasanasi reomerpusi. 'eomerpuueckne purypni

. OnepupoBaTh Ha 0A30BOM YPOBHE IOHATUAMU: (GUTYpa, TOUKA, OTPE3OK, MpsAMasi, JIy4, JOMaHas, yroJi,
MHOTOYTOJIbHHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, ITPSIMOYTOJIbHUK U KBaJPaT, OKPYKHOCTh U KPYT,
MIPSMOYTOILHBIN Tapajuiesenumnen, kyo, map. M3o0paxats n3ydaembie GUTYPHI OT PYKH H C TIOMOIIBIO THHEHKH
W TUPKYJIA.

B noBcegHeBHOI KU3HM U NIPH U3YYEeHUH APYTUX NPeIMETOB:

. pemaTe IpakKTHYecKHe 3a/Ia4d ¢ IPUMEHEHHUEM IPOCTEHIIINX CBOUCTB GUTYP.
W3mepenwnst u BEIYMCIEHUS
. BBITIONHSATH U3MEPEHNE JITNH, PACCTOSIHHM, BETMYNH YTIIOB, C TIOMOIIHI0 HHCTPYMEHTOB TSI M3MEpEeHUH

JJIUH U YTJIOB,

. BBIUUCIIATH IUIOMAAN IPSAMOYTONbHUKOB.

B noBcegHeBHOI KU3HM U IPH U3YyYEHHUH JAPYTUX IPeIMETOB:

. BBIUUCIIATh paccrosHusT ~ Ha MECTHOCTH B CTaHJAPTHBIX CHUTYyaLUsX,
IUIOIAAN IPSMOYTOIBHUKOB;

. BBIMOJIHATH MPOCTEHIINE NOCTPOECHUS K M3MEPEHHS HA MECTHOCTH, HEOOXOMMBbIE B PEAIbHON JKU3HU.

Hcropusa mateMaTuku

. OIMCBHIBATh OTJEIbHBIC BBIIAIOIINECS PE3YNbTaThl, IOJyYeHHBIE B XO€ Pa3BUTHS MATEMAaTHKU KaK

HaYKU;

. 3HATh PUMEPHI MATEMAaTHUECKUX OTKPBITHI U MX aBTOPOB, B CBSI3U C OTEUECTBEHHON U BCEMUPHOM

HCTOpUEN.

BbInmycKHUK MOTYYUT BO3MOKHOCTD HAYUHUTHCS B 5-6 Kiaccax (i o0ecredeHns: BO3SMOXXHOCTH YCIIEIIHOTO
MpOIOJDKEHHs 00pa3oBaHUs HAa 0a30BOM U YIiTyOJIEHHOM YPOBHSX): DJIEMEHTHI TEOPUU MHOXKECTB U
MaTeMaTHYECKOU JIOTUKH

° OHepHpOBasz IIOHATHUAMMU MHOXXECCTBO, XAPaKTCPUCTUKN MHOXXCCTBA, OJICMCHT
MHOXCCTBA, ITyCTOC, KOHCYHOC U OeCKOHEUHOE MHOXECTBO, TIOAMHOXECTBO, MIPUHAJICKHOCTD,
° OnpeACIATh NPUHAJICKHOCTD 3JICMCHTA MHOXKCCTBY, 06’I)C}_II/IH6HI/IIO 1 NCPECCUCHUTIO MHOXXCCTB,

3a1aBaTb MHOXKCECTBO C IOMOLIBIO TIEPECYNCIICHUS 3JIECMCHTOB, CJIOBECHOI'O OITMCAHU .
B noBcegHeBHOM KU3HM U NPH U3YyYCHUH APYTUX NPEIMETOB:

° pacnno3HaBaTh JJOTMYCCKU HCKOPPCKTHBIC BBICKA3bIBAHUS

° CTPOUTDH LCIIOYKHU YMO3aKJ'IIOLIeHHﬁ Ha OCHOBC UCIIOJIb30BAHUS ITPABUJI JIOTUKU.
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Yuciaa

b OHepI/II)OBaTI) MOHATHUAMU: HATYPAJIBbHOC YHUCIIO, MHOXCCTBO HATYypaJIbHBIX qucel,

OEI10€ YU CJI0, MHOXCCTBO LICIIBIX YHUCECII, 06LIKHOBCHHa$I Hp06l), JACCATUYHAs I[p06b, CMCIIAHHOEC YHUCJIO,
paloOHAJIIBHOC YU CJI0, MHOXKXECTBO PALITMOHAJIBHBIX YHUCEII, TCOMETPHUYCCKAAd UHTCPIIPETALIUA HATYPAJIbHbIX,
LEJbIX, pAallMOHAJIbHBIX ]

. MTOHUMATh U OOBSCHATH CMBICIT TO3UIIMOHHON 3aITUCH HATYPAILHOTO YHCIIA;

. BBITIOJIHSITh BBIYUCIICHHUSI, B TOM YHCJIE C UCTIOIH30BAHUEM IIPUEMOB PAIlMOHANIBHBIX BHIYUCICHUN,
00OCHOBBIBATH aJITOPUTMbI BHIITOJIHEHUS ICHCTBHIA;

. HCIIONB30BaTh MPU3HAKY JeMUMOCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, cyMMBI 1 IPOU3BEACHUS YUCENT IPU
BBITIOJTHCHUY BBIYMCIICHUH M PEIIICHUU 33]1a4, 000CHOBBIBATH MIPU3HAKH JICTUMOCTH;

. BBITIONTHATH OKPYTJICHUE PAIlMOHANILHBIX YUCEN C 3aJaHHOM TOYHOCTBIO;

. YIIOPSIIOUMBATh YKCIA, 3alMCAaHHBIC B BUIe OOBIKHOBEHHBIX M JCCATHYHBIX APOOEii;

. naxonuth HOJ/] 1 HOK uncen 1 ucnons30BaTh UX NpU PEIICHUU 3a]1a;.

. OIEPUPOBATH TMOHSATHEM MOIYJIh YHCIA, TEOMETPHYECKas HHTEPIPETALM MOIYJS YUCIIA.

B noBcexHeBHOM KU3HU U NPU U3YyYEHUM APYTUX MPeAMETOB:

. MIPUMEHSTH MTPaBUIIa MPUOIMKEHHBIX BEIYUCICHUH TIPU PEIIEHUH MTPAKTUYECKUX 331249 U PEIICHUH 3aa4
JPYTUX YY€OHBIX MPEIMETOB;

. BBITIONTHATH CPAaBHEHHUE PE3YIHTATOB BEIYMCICHUM MIPH PEIICHUN MTPAKTUUSCKUX 3a7[ad, B TOM YHCIIEe
MPUOIKEHHBIX BBIYHCICHUN;

. COCTaBJISITh YUCIIOBEIE BBIPKEHUS u OIICHUBATH 170:4 3HAYCHUS npu

pEIIeHNY TIPAaKTHYECKHX 3a/1a4 U 3a]1a4 U3 IPYTUX y4eOHBIX IPEAMETOB.
YpaBHeHHUs] U HEPABEHCTBA
° OHepI/IpOBaTB MOHATHUAMM: PaBEHCTBO, YUCJIOBOC paB€HCTBO, YPABHCHUEC, KOPCHb YPAaBHCHU, PCHICHUC
YpaBHCHUSA, YMCIIOBOC HEPABEHCTBO.

ZBJICCB U 1aJie€ — 3HaThb ONPEACIICHUC ITOHATHUS, YMETD IOSICHATH €I'0 CMBICII, YMETh UCIIO0JIb30BaTh ITOHATUE U €TI0 CBOMCTBA
Ipy MPOBEACHU N paCCyX(ﬂCHHﬁ, J10Ka3aTCIbCTB, pCHICHUU 3a/1a4.

CraTtucTuka v Teopus BepOSTHOCTEH

. OnepupoBaTh MOHATUSMHE: CTOJIOUATHIE U KPYTOBBIE TMATPaMMBbI, TAOJIHIIBI JAHHBIX, CpETHEE
apudpMeTHIecKoe,

. W3BIIEKaTh, HH(OpMAIINIO, IPECTABICHHYIO B TA0IUIAX, HA TUarpaMMax;

. COCTAaBIISITh TAOJHIIBI, CTPOUTH JUATPAMMBI Ha OCHOBE JIAHHBIX.

B moBceHeBHOM KU3HU U TIPU H3YYCHHUH JPYTHX MPEIMETOB!

. W3BIIEKaTh, HHTEPIPETUPOBATH U TIPEOOPa30BLIBATh WH(OPMAIIHIO, IPEICTABICHHYIO B TAOIMIIAX U Ha

IrarpaMMax, OTPaKarolIyio CBOMCTBA U XapaKTEPUCTHKHI PEATbHBIX TIPOIIECCOB U SBIICHHI.
TekcToBbIe 3agaun

. Pemate mpocThIe B CIIOKHBIE 3a/1a9 Pa3HBIX THIIOB, a TAKXKE 33/1a4H ITOBBIIICHHON TPYIHOCTH;

. UCTION30BATh Pa3HbIe KPATKHUE 3aIMCH KaK MOJIEIH TEKCTOB CIOKHBIX 3a1a JJIsl TOCTPOCHUS
TIOMICKOBOH CXEMBI M PeIIeHUs 3a/1a4;

. 3HATH U IPUMEHATH 00a criocoba MouCKa pereHus 3aaad (0T TpeOOBaHUS K YCIOBUIO U OT YCIOBHS K
TpeOOBAHMUIO);

. MOJIEIIUPOBATE PACCYKICHUS MTPH TIOMCKE PEIICHUS 33/1a4 C TOMOIIBIO Ipad)-CXEMBbI;

. BBIJICIIATH JTAITBl PEIICHUS 3aJa9H ¥ COAEPKaHNE KaXJI0To ATara;

. MHTEPIPETUPOBATH BEIYMCIUTEIBHBIC PE3YJIBTATHI B 33]1a4e, HCCIEI0BATh NOIyIEHHOE PEIICHNE 3aJauH;
. aHaJIM3UPOBATh BCEBO3MOKHBIE CHUTYAITH B3aMHOT'O PACIIONIOKEHHS IBYX O0BEKTOB M H3MEHEHHE UX

XapaKTePUCTUK IPH COBMECTHOM JBIKEHHHU (CKOPOCTh, BPEMsl, PACCTOSIHUE) IIPU PELICHUHU 3a]a4 Ha JABIKECHHUE
IBYX 00OBEKTOB KaK B OZIHOM, TaK U B IPOTHBOIOJIOKHBIX HAIIPABJICHUSX;

° HCCICA0BATH BCCBO3MOXHBIC CUTYAllUU ITPU PCHICHUH 3a1aY Ha ABUKXCHHUC 110 PEKE, paCCMAaTPpUBATDb
Pa3HbIC CUCTCMBI OTCHUCTA,

° peuaTb pa3H006p33HBIe 3aga4u «Ha 4aCThu»,

° pemaTtb u 000CHOBEIBAThH CBOE peHIeHueC 3a1a4 (BBI,I[eJ'IHTB MaTEMAaTHUYCCKYHO OCHOBy) Ha HaAXO0XIACHHUC
YaCTH YrcCJia M 9YrcJia 110 €ro 4aCTu Ha OCHOBC KOHKPETHOI'O CMbICJIa ,Z[pOGI/I;

° 0CO3HABAaTh U OOBICHATH HUICHTUYHOCTD 3ala4 Pa3HbIX TUIIOB, CBA3BIBAIOIINX TPU BCINYNHBI (Ha pa60Ty,

Ha MMOKYIIKH, Ha ,E[BI/I)KCHI/IC); BBLACIIATD 9TU BCJIMYMWHBI 1 OTHOLICHUSA MCKAY HUMH, IPUMCHATH UX IIPU PCHICHUHA
3a1a4, KOHCTPYHUPOBATH COOCTBEHHBIE 3ala4i YKa3aHHBIX THIIOB.

B HOBCG,Z[HCBHOﬁ JKHU3HU U ITPU UBYUCHHUU APYTUX NPECAMETOB:

° BBLACIIATH IPH PCHICHUHU 3a/1a4 XapPaKTCPUCTUKU paCCManPIBaCMOﬁ B 3a/la4€ CUTyalluu, OTJIMYHBIC OT
pCaIbHbIX (TC, OT KOTOPBIX a6CTpar I/IpOBaJ'II/ICL), KOHCTPYUPOBATH HOBLIC CUTYyallUU C YUYCTOM 3THUX
XapaKTCPUCTHK, B YACTHOCTH, IIPU PCHICHUU 3aa1 Ha KOHOCHTPAIlUH, YUUTHIBATh IIJIOTHOCTHL BCIICCTBA,
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° peliaTh U KOHCTPYUPOBATH 3a/1a4 Ha OCHOBC PACCMOTPCHHUA PCAJIbHBIX CI/ITyaLII/If/’I, B KOTOPBIX HC
Tpe6yer Csl TOYHBIN BBIYHCIUTCIIbHBIN PEIybTaT,

. pemaTh 3aJaun Ha IBUKEHUE 110 peKe, paccMaTpuBas pa3Hble CHCTEMBI OTCYETA.

Harnsanas reomerpus 'eomerpuueckue QUrypsl

. UzBnekats, HHTEPIPETHPOBATH U MPE0OPa30BHIBATh HH(OPMALIHIO O TEOMETPUIECKUX (DUTYpax,
MIPECTABIIEHHYIO HA YepTexax;

. n300paxkaTh u3ydaeMbie GUTYpHl OT PYKU U C IOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

W3mepenust v BEIYMCIIEHUS

. BBITIOHSTH U3MEPEHNE JUTMH, PACCTOSHUN, BEIMYHUH YIJIOB, C TIOMOIIbI0 HHCTPYMEHTOB JJIsl H3MEpEeHU

JUIMH U YTJIOB,

. BBIYUCIIATH IO IIPSAAMOYT OJIbHUKOB, KBaJpaToB, 00BEMBI
MPSIMOYTOJIBHBIX Mapaieenunenos, Kyoos.
B noBcenHEBHOM KU3HU U IPU U3YYEHUU IPYTUX MPEAMETOB:

. BBIUKCIISITh PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUSX, IUIOMIAH YIaCTKOB PSIMOYTOIBHOMN
(hopMbI, 00BEMbI KOMHAT;

. BBITIOHSTH TPOCTEUIIIME TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMbIE B PEAJIbHOM KU3HU;

. OLICHUBATh Pa3MepPbl pealbHbIX 00BEKTOB OKPYKAIOIIET0 MUPA.

Hcropus maTemaTuKu

. XapakTepu3oBaTh BKJIa]] BBIIAIOIIMXCS MATEMATHKOB B Pa3BUTHE MATEMATUKK U UHBIX HAYYHBIX
obnacrei.

2. COJIEPKXAHUE YYEBHOT'O IPEIMETA <MATEMATHUKA»

CopepxaHre KypcoB MaTeMaTHKH 5—6 KJIaCCOB, areOphbl M rTeOMEeTpUr 7—9 K1accoB 0ObETNHEHO KaK B
HMCTOPHYECKHU CIIOKUBIINECS JTUHUM (YHUCIIOBasI, ajiredOpandeckasi, reomeTprudeckasi, QyHKIMOHATIbHAS U Jp.), TAK
1 B OTHOCHUTCIIBHO HOBBIC (CTOX&CTI/I‘IGCK&H JINHUA,

«peanpHas MaTeMaTukay). OTIENBHO TPEICTABIICHBI IMHUSI CIOJKETHBIX 3a/1a4, HCTOPUYICCKAsI IMHUS.

DneMeHTHI TEOPHUU MHOXKECTB U MaTeMaTHUYeCKOH JIOTUKH

Cormmacao ®I'OC ocHOBHOrO 00IIeT0 00pa3oBaHUS B KypCc MaTEeMaTHKHA BBEICH pa3iei

«Jlormkay, KOTOpPEII He MPeoIaraeT JOMOIHUTENBFHBIX YaCOB HA U3YYEHUH M BCTPAUBAETCA B Pa3IMIHBIE TEMBI
KypCOB MaTeMaTHKH U MH()OPMATHUKU U IPEABAPSIETCS 03HAKOMIICHHEM C 3JIEMEHTAMHU TEOPUU MHOXKECTB.
MHoecTBa ¥ OTHOIIEHHS MEXIY HUMH

MHOXKeCTBO, XapaKTEpUCTHIECKOE CBOMCTBO MHOKECTBA, DIIEMEHT MHOYKECTBA, ITyCTOE, KOHEYHOE, OECKOHETHOE
MHOXecTBO. [logMHOXkecTBO. OTHOMIEHUE TPUHAIICKHOCTH, BKIIOYEHHUS, paBEHCTBA. DIIEMEHTHI MHOXKECTBA,
CHOCOOBI 3a/1TaHNSI MHOKECTB, PACcIIO3HABAHKE MTOJIMHOMXKECTB U JIEMEHTOB TOJJMHOKECTB C MCIIOIH30BAHIEM
KpyroB Diinepa.

Onepanuu HaJl MHO)KECTBAMU

[lepeceuenne n 0ObeaMHEHNE MHOKECTB. Pa3HOCTh MHOYKECTB, JIOTTOTHEHNE MHOXKECTBA.

WuTepnperanus onepannii HaJ MHOXECTBAMH C TIOMOIIBIO KPyToB Diijepa.

ONIEMEHTHI JTOT KU

Omnpenencane. Y TBEpKACHNUSA. AKCHOMBI U TeOpeMbl. Jloka3zaTenbcTBO. J[oka3aTeaIsCcTBO OT IPOTHBHOTO.
Teopema, oOpaTtHas qanHo#. [IpuMep U KOHTpIIpUMED.

Bricka3piBaHuA

W cTHHHOCTD M TOXHOCTH BBICKa3bIBaHUS. CIIOKHBIE U IIPOCTHIE BEICKa3bIBaHMs. Onepanun Ha
BBICKA3BIBAHHSIMH C UCTIONH30BAHNEM JIOTHIECKUX CBS30K: W, WM, HE. Y CIIOBHBIC BBICKA3bIBaHUS (MMITJIMKALIHH ).

Conepxanue Kypca MaTeMaTHKH B 5—6 kJiaccax

HarypaJjibHble YHCJIa M HYJIb

HartypanbHblii psin yucen U ero CBOMCTBa

HaTypam,Hoe YHnCJI0, MHOXXECTBO HATypPaJIbHbIX YUCEIT U €ro CBOﬁCTBa, I/I306pa>K6HPI6 HAaTypaJIbHBIX YUCCII

TOYKAMH Ha YHCIOBOU HpﬂMOfI. Hcnons3oBanne CBOMCTB HAaTypaJIbHBIX YUCCII IIPU PCHICHUHA 3aJ1a4.

3amnmcey B YTeHHNE HaTypaJbHbIX YU CCII

Pazmane MCKAY I_II/I(l)pOI\/'I Hn YHCJIOM. HOSI/ILII/IOHHaH 3allMChb HATYPAJIbHOI'O YMCiia, IOMCCTHOC 3HAUCHHNC I_II/I(I)pBI,

pa3pAaabl U KJIACChbl, COOTHOILICHUEC MCKAY ABYMS COCCAHUMMU Ppa3pAAHbIMU €IUHUIAMU, YTCHUC U 3aIIUCh

HaTypaJIbHBIX YUCECII.

OxkpyriieHne HATYPAJbHBIX YHCe

Heob6xomumocts okpyriienus. [IpaBuito okpyriieHuUs! HaTypaibHBIX YHCEL.

CpaBHeHIfle HAaTypaJbHbIX YUCCJI, CPABHCHUEC C YN CJIIOM 0

Ilonsarue o CpaBHCHUHU YUCCII, CPABHCHUEC HATYpPAJIbHbIX YHUCCIT APYT C APYIOM U C HYJICM, MaTECMATUYCCKA

3aIlliCh CpaBHeHHﬁ, CITIOCOOBI CpaBHCHUS YUCCII.

JeHcTBHA ¢ HATYPAJIBbHBIMHU YHCJIAMU

CrnoxeHue 1 BbIYMTAHUC, KOMIIOHCHTLI CJIOKCHUSA U BBIYUTAHUS, CBA3b MCIKAY HUMU, HAXOXKACHUC CYMMBI U
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Pa3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTH ITPH H3MCHEHUU KOMITOHCHTOB CJIOXKCHHSI U BEIYUTAHMSL.
YMHOKEHHE U JICTICHUE, KOMITOHCHTHI YMHOKCHUS U JCJICHUS, CBS3b MEXKTY HUMH, YMHO)KCHUE U CIIOKCHHEC B
CTOJIOUK, JCTICHUE YTOJIKOM, IIPOBEPKA PE3yJIbTaTa C MOMOIIBIO TPUKUIKH U 00PaTHOTO JICHCTBHSL.
[lepeMecTUTENHHBIN U COYETATENBHBIN 3aKOHBI CJIOKCHUS 1 YMHOKEHHUS, PACTIPEICITUTEIbHBINA 3aKOH
YMHO)KECHUSI OTHOCHTEIIBHO CIIOKEHUS, 00OCHOBAHUE aJITOPUTMOB BBIMIOJIHEHUS apu(hMETHUECKUX JICHCTBUN.
CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJeM

3anuch ymcia B BUJIC CYMMBI Pa3psIHBIX ClIaraeMbIX, TOPSAA0K BEITIOTHEHUS ACHCTBUN B BRIPAKCHUSX,
COJIEpXKAIlUX CTCIEHb, BRIYUCICHNE 3HAUCHUH BRIPAXKEHUI, COJIEpKAIIUX CTCIICHb.

YucaoBble BbIPAKEHU S

YucnoBoe BbIpaXKEHUE U €r0 3HAUEHUE, TOPSIOK BBIMOJIHEHUS JEUCTBUM.

JleaeHue ¢ ocTaTKOM

Jenenue ¢ 0cTaTKOM Ha MHOKECTBE HATYPAJIBHBIX YHUCEN, CBOMCTBA JACICHHUSI C  OCTATKOM.

[IpakTuueckue 3a1auu Ha ACICHUE C OCTATKOM.

CBo¥iCTBa U TPU3HAKH JIETUMOCTH

CBOKCTBO AETMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [IpusHaku nenumoctu Ha 2, 3, 5, 9, 10.

[Ipusnaku genumoctu Ha 4, 6, 8, 11. JlokazaTensCTBO MPU3HAKOB ACTUMOCTH. PeleHne npakTHIecKuX 3a/1a4 ¢
MPUMEHEHUEM NPU3HAKOB JICTIUMOCTH.

Paznoxenne uncia Ha MPOCTHIE MHOXKUTEIH

[IpocThie ¥ cocTaBHBIE YUCIIA, PerieTo DpaTocheHa.

Paznoxxenne HaTypaIbHOTO YHCIIa HA MHOKUTENH, Pa3IOKEHUE Ha TPOCThIe MHOKUTENU. KommdecTBo
JIENTUTENIEH YnCIia, airOPUTM Pa3jioKEeHHUs YKCIIa Ha IIPOCThIC MHOYKUTEIIN, OCHOBHASI TeOpeMa apu(METHUKH.
Anrebpandeckre BhIpaXKeHNS

Hcrionp3oBanne OYKB i1t 0003HAUCHUS YHICET, BEIYUCICHUE 3HAUCHHSI alTeOpandecKoro BEIPaKeHS,
MPUMEHEHHUE aIre0pandecKuX BhIPAXKCHUH JIJIs 3alMCH CBOMCTB aprU(PMETHUCCKUX JICHCTBUH, Mpeodpa3oBaHue
anreOpanvecKuX BhIPAKEHUH.

JeanTenu u KpaTHble

JlenuTens ¥ €ro CBOMCTBA, OOIINN JSTUTEIb ABYX U 00Jiee YMCesl, HanOONbIINI 00U AEIUTENb, B3aMMHO
MIPOCTHIE YMCIIa, HAXOXKIEHNE HanOobIero oobmero nenurens. KpatHoe u ero cBoicTBa, o01ee KpaTHOE ABYX H
Oosee gncenn, HaMMeHbIIee 00Iee KpaTHOE, CIIOCOOBI HAXO0XKICHHS HAMMEHBIIIETO 00IIEero KpaTHOTO.

Apoou OObIKHOBEHHBIE IPOOH

Jonsi, 9acTb, APOOHOE YHCIIO, Apo0b. JIpOOHOE YHCIIO0 KaK pe3yibTaT aeneHus. [IpaBuiibHbIC H HelpaBUIIbHBIC
Ipobw, cMemaHHast IpoOh (CMEMTaHHOE YUCIIO0).

3amnucek HATypaIbHOTO YKCIIa B BUJIE APOOH C 3aJaHHBIM 3HAMEHATENIEM, IMpeoOpa3oBaHUE CMEITIAaHHON POOH B
HENpaBWIBHYIO Ipo0b U HA00OPOT.

[IpuBenenne npobdeit k o0memy 3Hamenarento. CpaBHeHNE OOBIKHOBEHHBIX JIPOOEH.

CroxxeHre ¥ BRIYUTAHIE OOBIKHOBEHHBIX IPOOcH. Y MHOKEHHE U JIeNICHHE OOBIKHOBEHHBIX IPOOEi.
ApubMerndaeckrue JSHCTBUSA CO CMEIIAHHBIME APOOSIMHU. ApudMeTHIecKue IeHCTBUS ¢ APOOHBIMU UM CIIAMH.
Crioco0b! panioHaIN3aIH BEIYHCICHUN U UX TIPUMEHEHHUE TIPY BHITTOIHEHUH IEHCTBUN.

JecsaiTuuHbIe 1pOOH

Iemas n gpoOHas yacTu gecaTHIHON mpoon. [Ipeodpa3zoBanme NEeCATHIHBIX ApoOeii B OOBIKHOBEHHEIE.
CpaBHeH#me AecATHIHBIX qpobeii. CliokeHne u BRIYUTAHUE JECITHYHBIX Ipooer. OKpyTrieHne JeCATUIHBIX
npoOeil. YMHOXKEHUE U JIeNIeHUe JeCsITHIHBIX apooeii. [Ipeobpa3oBanre 00BIKHOBEHHBIX IPOOEH B MECATUIHBIE
npobu. Koneunsie 1 OECKOHEUHBIE TECATHIHEIE POOH.

OTHolLlIEHUE ABYX YHCEN

Macmrab Ha TUTaHe U KapTe.

ITponopuuu.

CBo¥CTBa MPONOPIINI, MPUMEHEHHE MPOITOPLUN M OTHOLIEHHH MPH PEIICHUH 3a/a4.

Cpeanee apudmMeTrnueckoe YnceJ

Cpennee apudmernueckoe AByX uncen. M3o0paskeHne cpenHero apupMeTnyeckoro IByx YMCel Ha YUCIIOBOM
npsiMOi. Pelienne npakTuyeckux 3ajad ¢ pUMEHEHHEM cpenHero apudmernyeckoro. Cpenaee
apudMeTHIeckoe HECKOIIbKUX YHCE.

IIpoueHTsI

[lonstre nporeHTa. BerauciieHue mporeHToB OT YHcia M YUCIIa TI0 U3BECTHOMY TPOIIEHTY, BRIpaKEHUE
OTHOILICHUS B MPOLEHTaX. PerieHne Heca0KHbIX TPAaKTHYECKHUX 3a/1a4 C IPOLIEHTaAMH.

JAuarpamMmmbl

CronOuateie KpPYT'OBBIE muarpammbl.  M3Bneuenue  uHdopmauum  u3 JrarpaMm.
W3o0paxeHne quarpaMm 10 YUCIOBBIM JaHHBIM.

PannonajbHbIe YHCIa
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[TonmoxuTenpHble N OTPULIATENBHBIE YK CIIA

Nzo0paxeHune yrcen Ha YUCIIOBOH (KoopAWHATHOH) mpsiMoii. CpaBHeHHe yncen. Moayib ducia,
reoMerpuieckast MHTEpIpeTanusa MOy ynucna. JIeHcTBUS ¢ TON0KUTENbHBIMU U OTPULIATENbHBIMU YHCIAMHU.
MHoOKeCcTBO LeJIbIX YUCel.

[Tonsartue o pauroHansHOM yncine. [lepBuuHoe mpeacTaBiIeHue O MHOXKECTBE PAllMOHAJIBHBIX uucen. JleificTBus ¢
palOHaIbHBIMHU YHCIIAMHU.

Pemrenne TekcTOBBIX 32124

EnvHune! n3MepeHuii: AIUHbL, TUIOMaan, 00beMa, MacChl, BpeMEeHH, CKOPOCTH. 3aBUCUMOCTH MEXAY CAMHULIAMU
HU3MCPCHHUA KaH(I[OfI BEIUYHMHBL. 3aBUCUMOCTH MCXKAY BEIMYUHAMU: CKOPOCTh, BPEMA, PACCTOAHUC,
MPOU3BOAUTEILHOCTD, BpeMsi, paboTa; [ieHa, KOJIUYEeCTBO, CTOUMOCTb.

3agauu Ha Bce apuMeTnyecKue aeiicTBUs

Pemenne TeKCTOBBIX 3a7a4 apruPMETHUECKUM CIoco0oM. Mcronb30Banme TaOIuIl, CXeM, YePTEXKEH, IPyrux
CpCACTB MPEACTABJICHNA JaHHBIX IIPpU PCIICHUN 3aJa4H.

3agaum Ha ABUKEeHHe, pa00Ty M MOKYNKH

Pemenne HeCI0KHBIX 3aaa4 Ha JBUKCHHUEC B IIPOTHUBOITOIOXHBIX HAIIPAaBJIICHUAX, B OAHOM HAIIpaBJICHUHU,
JIBIDKEHHE TI0 pEeKe 10 TEUEHHIO U MPOTHB TedeHus. Pemrenne 3a1a4 Ha coBMecTHYIO padotry. [Ipumenenune
IpoOeii TIpy pellieHuH 3a1a4.

3agaum Ha YacTH, T0JIM, POLEHTHI

Pemenne 3aa4 Ha HaXOXI€HUE YACTH YHMCIIAa M YUCIIA TI0 ero YacTH. Pemenue 3a1a4y Ha POIIEHTHI U JIOJIH.
[IpuMeHenue nponopuuii Ipu peLIeHUH 3a1ay.

Jlornyeckue 3axaun

Permenre HeCTOXKHBIX JIOTHUECKHX 3a/1a4. PelleHre IOTH4ecKrx 3a/1a4 ¢ TIOMOIIBI0 TpadoB, TAOIHII.
OCHOBHbIE METOIbI PELICHHS TEKCTOBBIX 3a/1a4: apu(pMETHUECCKHIA, TIepeOOp BapHaHTOB.

Harasignas reomerpust

durypsl B okpyKaromemM Mupe. Harmsaeie npeactaBieHus 0 GUrypax Ha IMIIOCKOCTH: MPsMasi, OTPE30K, JIyd,
YroJ, JIoMaHasi, MHOTOYT OlIbHUK, OKPYKHOCTb, KpyT. UeThIpeXyroJIbHUK, IPSIMOYTOJIbHUK, KBaJparT.
TpeerIIBHI/IK, BHU/JIbI TPEYT'OJIbHUKOB. HpaBI/IJ'[BHBIe MHOT'OYTOJIbHHUKH. I/I306pa)KeHI/Ie OCHOBHBIX T'€OMETPUY ECKUX
¢uryp. BzanmHOe pacmnonoxxenue AByX MpsIMBIX, IBYX OKPYXHOCTEH, MPsIMON M OKPYXKHOCTH. [|yTnHa oTpe3ka,
nomaHoi. Eqununibl uzmepenus JuinHel. [locTtpoeHue oTpe3ka 3aianHHoN JUIMHBL. Buasl yrios. I'pagycHas Mepa
yria. M3mepeHre U MocTpOoeHHUE YIVIOB C IOMOLIBIO TPaHCIIOPTHUPA.

Ilepumerp MHOrOyronsHuka. IloHsTue miomaau GUrypsl; eqMHULBL H3MepeHus wiomanu. [Inomanp
IPSIMOYTOJIbHUKA, KBajpaTa. [IpubmmxenHoe u3mMepeHue miomaan ¢uryp Ha kierdaToil Oymare. PapHoBenukue
durypsi.

Harnsasele npeacTaBiaeHus 0 IPOCTPAHCTBEHHBIX (UTypax: KyO, mapaienenures, Ipu3Ma, IupamMuaa, map,
cdepa, Konyc, nuiarHIp. 300pakenne npoctpaHncTBeHHBIX (uryp. [Ipumeps! cedaennii. MHOTOTpaHHUKY.
[IpaBusbHBIE MHOTOTPaHHUKH.

IIpumeps! pa3BepTOK MHOMOIPAaHHUKOB, HMIMHAPA U KOHYCA.

[lonsarre o6peMa; enuHUIBI 00BeMa. O0bEM IPSIMOYTOIBHOTO TapauIeennIieaa, Kyoa.

[lonsartue o paBeHcTBE GUTYP.

LenTpanbHas, oceBas U 3epKajibHasi CHMMETPHUU.

N3obpaskeHrne CHMMETPHYHBIX QUTYP.

Pemmenrie mpakTrydeckux 3aa4 ¢ IPUMEHEHNUEM ITPOCTEHIIINX CBOUCTB (QUTYP.

Hcropusi MaTeMaTUKHU

[osiBnenue undp, 6ykxB, nepornudos B mporecce cuera 1 pacipeaeneHus NpoaykToB Ha JpesHem biamxaem
Bocroke. Cs3b ¢ HeonuTuueckoil peBOIIOLUEH.

Poxxnenne mectupecaTepuyHONM cHcTeMbl cuucieHus. [losBiieHue NeCATUYHON 3amKcH

qHcell.

Poxnenne u passutue apudmernkun HaTypanbHbix umncen. HOK, HOJI, mpoctsie uncia.

Pemero Opatocdena.

[losiBneHne HyJas W OTPULATENBHBIX YMCE] B MaTeMaTuke apeBHocTH. Pomp {uodanTa.

[Mouemy (-1)*(-1)=+1?

Hpo6u B BaBunone, Erunte, Pume. OTkpoiTHE Aecs THYHBIX Opodell. CTapuHHBIE cUCTEMBI Mep. JlecsaTuunble
IpoOu u MeTpudeckas cucrema mep. JI. Maraumkwid.
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I'eomerpus.
I'eomeTpuuyeckue purypsbl.
Durypbl B reOMeTPUM M B OKPYKAaIOIEeM MHpe.
['eomeTrpuueckas Qurypa.
dopmupoBaHue MPEACTABICHUN OMETa MPEAMETHOM MOHSATHH «DUTYPay.
Touka, THHUSA, OTPE30K, MPSIMas, JTyd, JOMaHasi, TNIOCKOCTh, yroJl, OMCCEKTpHCa yrila i €¢ CBOICTBA,
BU/JIbI YIJIOB, MHOI'OYTOJIBHUKU, KPYT.
OceBasi cuMMeTpusi reoMeTpudeckux Quryp. LleHTpanbHas CUMMETpUS T€OMETpHUECKUX (Guryp.
MHOroyroJibHUKH
MHOroyroNbHUK, €To 3JIEMEHTHI U ero cBoicTBa. Pacro3HaBaHNe HEKOTOPBIX MHOTOYTOJIBHUKOB. BINyKiibie U
HEBBINYKJIbI€ MHOTOYTOJIbHUKH. [IpaBuiibHbIE MHOTOYT OJIBHUKH.
TpeyrojibHuKH.
Bricora, Mmennana, buccektpuca, CpeHsisl TUHMS TPEYroNbHUKa. PaBHOOEIPEHHBIN TPEYrOJILHUK, €T0 CBOHCTBA
A [pu3HAaKu. PaBHOCTOPOHHMI  TpeyronbHUK. IIpsSMOYroibpHBI, OCTPOYIOJbHBIM, TYHNOYIOJbHBII
TpeyronbHUKH. BHelHNe yribl TpeyroipHuKa. HepaBeHCTBO TpeyroinbHUKA.
YeTbIpeXyroJIbHUKH.
[Mapannenorpamm, pomO, TPSMOYTONBHUK, KBajpaT, Tpamenusi, paBHoOenpeHHas Tpamenus. CBoicTBa u
MIPU3HAKHU TapaiieorpaMma, pomoa, IpsAMOyTOIbHHKA, KBaIpara.
OKpy:KHOCTB, KPYT
OKpyKXHOCTB, KPYT, UX 3JIEMEHTHI M CBOICTBA; IIEHTPAJbHBIE M BIUCAHHBIE YTibl. KacaTenmpHas M ceKymas K
OKPYKHOCTH, UX CBOWCTBA. BrimcanHbie 1 OMMCAHHBIE OKPYKHOCTH JUIS TPEYTOJbHUKOB, YETHIPEX YT OJIFHUKOB,
MIPaBMIIBHBIX MHOTOYT' OJIbHUKOB.
IloHsATHE BeTUYMHBI.
Hnmuna. M3mepenue qiuHbl. Enunuiisl n3mepedus JiuHbl. Bennunna yraa. ['pajgycHas mepa yria.
[MonsaTre o IUIOIIAMM IUIOCKOM (urypsl W ee cBoicTBax. IM3mepenue uromazeid. EIXUHUIBI HU3MeEpeHUs
IIJIOIIA TN,
[Ipencrasnenne 06 oobeMe U ero cBoiicTBax. Mamepenne oobema. EnquHuIer n3mepenus o0seMOB.
H3mepennst U BbIYUCICHHSA
WHCTpYMEHTHI Ui W3MEPEHWM W TIOCTPOCHUWH; W3MEPEHHE W BBIYHMCICHUE YIJIOB, UIMH (PacCTOSHHN),
IJIOIIAAEH.
Paccrosinus
Paccrosinne mexxay Toukamu. Paccrosare oT TOUKH 10 mpsMoid. PaccTosHIe MeXIy GUTYypaMu.
I'eomeTpH4ecKkue MOCTpPOCHUA
I'eomerpuueckue mocTpoeHus A1l UIUTIOCTPALMU CBOMCTB T€OMETPUIECKUX QUryp.
WNHCTpyMEHTBI JUIsi NOCTPOCHUN: LUPKYJb, JUHEWKA, yrojdbHUK. lIpocTeilline moCcTpOEeHUs LUPKYJIEM U
JIMHEHKON: TIOCTpOEHHE OMCCEKTPHUCHI YIia, HEPIEHANKYIIpa K MPSIMOM, yIila, PaBHOIO JaHHOMY,
IlocTpoeHne TPEyrombHUKOB MO TPEM CTOPOHAM, JBYM CTOpPOHAM W YTy MEXAY HHMH, CTOPOHE M IBYM
MNpUISKAIIUM K HEH yriam.
Jenenue oTpeska B JaHHOM OTHOLIEHUH. [ eomeTprudeckre npeodbpa3zoBaHusl.
[lonstue mpeoOpazoBaHwMsL.
Hcropusi MaTeMaTUKHU
Bo3HUKHOBEHNE MaTeEMaTHK! KaK HayKH, dTambl ec pa3BUTHA. OCHOBHBIE pa3zenbl MaTeMaTHKH. Brlaatommuecs
MaTeMaTHKH U UX BKJIAJ] B pa3BUTHE HAYKH.
BeckoHeuHOCTP MHOXKECTBAa IMPOCTHIX uuced. Yucna ¥ UIMHBI OTPE3KOB. 3apokieHue aiareOpbl B HeApax
apudmeruku. An-Xopesmu. Poxnenne Oyksennoit cumponuki. [1. @epma, ©. Buer, P. [lekapr.
Cx0aMMOCTh reoMeTpHYeCcKOi MPOrpeccuH.
Hcroku Teopum BeposITHOCTEH: cTpaxoBoe neno, azapTHele urpel. I11. depma, b.Ilackane, f. bepnymiu,
A.H.Konmoropos.
Ot 3emnenenus x reomerpuu. [ludarop u ero mxomna. @anec, Apxumen. Ilnaton u Apucrorens. I[loctpoenune
MPaBWJIBHBIX MHOT'OYTOJILHUKOB. ['€OMeTpHs M UCKYcCTBO. ['eoMeTprudecKkre 3aKOHOMEPHOCTH OKPYKAIOIIEro
MHpa.
Ponbs poccuiickux ydeHsix B pa3zButuu matematuku: JI. Ditmep. H.U. JlobGaueckuit, I1.JI1.YeGbimes, C.
Kosanesckas, A.H. Konmoropos.
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TEMATHUYECKOE IIJIAHUPOBAHUE. Marematuka. 5 k1. A. I'. Mepsasik, B. B. ITooncknii

5yacoB B HeJIEII0, Bcero 175 yacos;

= XapakTepucTuKa OCHOBHBIX BUI0B J1eSITeIbHOCTH Y4eHUKA
-4 Conep:xanue (Ha ypoBHe Y4eOHBIX el cTBHI)
s & y4eOHOro MaTepuaJa
<
z o
S =
==i= I
I'nasa 1 20
HarypajbHble ynciaa
1 Psin HaTypanmpHBIX dncen 2 Onucwvieams CBOMCTBA HATYpPAIbHOTO psifa. YNTaTh M 3aMUCHIBATh HATYPAJIbHBIE
YHUCIIa, CPABHUBATH U YIOPSAOYHBATE UX.
2 Hudpsl. Hecaruunas 3 Pacno;HIc)zgamb HA 4e yTHexFa)il HCYHKAX, B OK AIOIIEM MHPE OTPE3OK, IIPSIM I
3aIIMCh HATYPaJIbHBIX YHACEN P » PHCYHIAX, B OKPYaiotil pe oTp - IPAMYIO, JIyH,
IJIOCKOCTh. [IpUBOANTE IPUMEPBI MOJIEIICH STUX QUTYD.
OTpe3ok 4 Hsmepsame miHBI 0Tpe3koB. CTPOUTH OTPE3KH 3aJaHHOM JTMHEL. PemaTs 3amaun Ha
HaXO)KJIEHHE JJTHH OTPE3KOB. BrIpaskaTh OJHY €AWHULIBI UTHH Yepe3 ne. [IpuBoauTh
ITmockocth. [Ipsmast. JIyqa 3 . A P p JUTH CHHTHIET pes pyr PUBOA
MPUMEPHI TPUOOPOB CO IIKAIAMH.
[IIxana. KoopauHaTHBIN 4 Cmpoums Ha KOOPAMHATHOM JIyde TOUKY C 3aIaHHON KOOPIUHATOM, OMPENCIsITh
Ty4 KOOPJAWHATY TOYKH
6 CpaBHeHHE HATypaJIbHBIX 3
qucen
Kontponsuaspabora Ne 1 1
I'nasa 2 Cnoxenue u 33
BbIYHTAHHE HATYPAJIBHBIX YHCEJ
7 CrnoxeHne HaTypaIbHBIX 4 Dopmynuposams CBOWCTBA CIIOKEHUS ¥ BBIYATAHUS HATYPAIbHBIX YHCEIL,
gucen. CBoiicTBa 3aMHCHIBaTh STH CBOMCTBA B BHIE GopMyi. [IpHBOIUTH MpUMEPHI YHCIOBBIX U OYKBEHHBIX
CIIOXKEHUS BEIpaeH!, popmyin. COCTaBIATh YUCIOBEIE U OYKBEHHBIE BEIPAKEHUS 10 YCIIOBHIO
3amaun. Pemarte ypaBHeHHs Ha OCHOBAHHMH 3aBUCHMOCTEH MEX Ty KOMITOHEHTaMHU JAeHCTBUI
8 Brrunranue HaTypanbHBIX 5 N
wicer CJIOKEHUS U BRIYUTAHUA. PermaTh TEKCTOBBIE 33]1a9H C TIOMOIIBIO COCTABJICHUS yPaBHEHHI.
Pacnoznasame Ha YepTexax U pUCyHKax YIilbl, MHOTOYTOJIbHUKH, B Y4CTHOCTH
9 UucnoBble 1 OyKBEHHBIE 4 TPEYTOJILHUKH, TIPSIMOYTOIBHHUKH. Pacrio3HaBaTh B OKPYKAFOIIEM MHPE MOIETH 3TUX
BhIpaXKeHHus. DopMyITbI turyp.
C MOMOIIBIO0 TPAHCIIOPTUPA U3MEPSTH TPayCHBIE MEPHI YTIIOB, CTPOUTH YIJIbl 33 JaHHOM
Kontponbhas padora Ne 2 1 HIBIO TP PTHD p paLy PBI YIJIOB, CTp yr A
rpalyCHON MEpHI, CTPOUTHh OMCCEKTPUCY JaHHOro yria. KiaccuduupoBaTth yribL.
10 | YpaBHeHue 3




« XapakTepucTHKA OCHOBHBIX BU/IOB /IeITeIbHOCTH Y4eHHKA
-4 Conepxanne (Ha ypoBHe y4eOHBIX JeiiCTBHI)
= yue0HOro MarTepuana
s
Za
S =
= = I
11 VYron. O6o3HaueHme 2 KrnaccudunupoBaTh TpeyroilbHUKU IO KOJTMYECTBY PABHBIX CTOPOH U 10 BUJAaM HX YIJIOB.
YTJI0B OnuckIBaTh CBOMCTBA NPSMOYTOIBHUKA.
Haxooumw ¢ moMotpio GopMyIl IepuMeTphI MPSIMOYTOJIbHUKA 1 KBajpaTa. Pemiats 3a1a4n
Ha HAXOXJICHUE [TEPUMETPOB TPSIMOYTOJIbHUKA U KBaJIpaTa, TpajyCHONH Mephl YTIIOB.
B - 5 Cmpoums TOTUYECKYIO IETTOYKY PAacCyKACHUN, COMTOCTABIIATE MOTYUYEHHBIA Pe3yNbTaT C
12 unbl yriaoB. N3mepenue YCTOBHEM 3a/1a4H.
yIiio8 Pacnosnasams Gurypsl, MeronIue 0Ch CHMMETPHH
13 MHOroyroJIbHUKH. 2
PaBubIe purypsr
14 TpeyrosbHUK U €ro BUJIbI 3
15 IIpssMOyronpHUK. 3
Ochk cuMMeTpUHPHUTYPBI
KonTtponsuaspabora Ne 3 1
I'naga 3 YMHOXKeHHE H 37
AeJIeHHeHATYPAJbHBIX YHceJl
16 YMHOKEHHE. 4 Dopmyrupoeams CBONCTBA YMHOXKEHHMSI M JIETICHHUS HATypAJIBHBIX YHCEIL,
[lepemecturensHoe 3aMMChIBAaTh 3TH CBONCTBA B BUAE (opmyi. PemaTs ypaBHEHNSI HA OCHOBAaHUH
CBOICTBO YMHOXKEHHUS 3aBUCHMOCTEH MEXIy KOMIOHEHTaMH apu(pMETHIeCKUX AEHCTBUH.
Haxooums ocTaToK pH A€NEHUH HaTypalbHBIX uncell. 1o 3a1aHHOMY OCHOBaHHIO U
17 CoueraTensHoe U 4
IIOKA3aTeNI0 CTENEHN HaXOIUTh 3HAUEHHE CTCIIEHN YHCIIa.
PACTIPEACTHTENLHOC Haxonuts miomaay npsAMOyrolbHUKA M KBaIpaTa ¢ IOMOLIbI0 popMyi. BelpaxaTs onHI
CBOICTBA YMHOXEHUS PAMOYT P PMYL. P
€IMHUIIB! TUIOLIAAN Yepe3 IpyTue.
18 | Mlenenue 8 Pacnosnasame Ha yepTexax U puCyHKax NpsSMOYTOIbHBIN NapajuleNenune, NupaMumay.
PacnioznaBaTh B OKpyXarolieM MUpe Mojenu 3Tux ¢uryp. M3o0paxkaTs pasBEPTKH
19 Jenenue ¢ octaTkoM 3 Py Kalol P A buryp P p P
IPSIMOYTOJILHOTO MapajulelienuIeaa U MUPaMupl.
20 | Cremens uncna 2 Haxooumws 00bEMBI IPSIMOYTOJIFHOTO TIApaJUIeNenuIiena U Kyda ¢ ImoMomibo GopMy.
Bripaxkats ogHu equHAIBI 00BEMA depes ue.
Kontponsnaspabora Ne 4 1 P JITH CHIHTHT pes YT
Pewiams xomOuHaTOpHBIE 337]a4 ¢ IOMOLIBIO TIepebopa BapHaHTOB
21 [Tnomane. [lnomans 4

IpsAMOYTOJIbHHKA




O ACCATHYHBIX )_'[p06$IX

« XapakTepucTHKA OCHOBHBIX BU/IOB /IeITeIbHOCTH Y4eHHKA
-4 Conepxanne (Ha ypoBHe y4eOHBIX JeiiCTBHI)
g = yue0HOro Mmarepuaia
]
z o
S =
==i— I
22 IIpssMoyrosbHbII 3
napasieNenumnet.
ITupamuna
23 O0OBEM IPSIMOYTOITEHOTO 4
napasuieNenumneia
24 Kombunaropusie 3anaun 3
Kontponenaspabora Ne 5 1
I'nasa 4
17
OO0bIKHOBEHHbBIE TPOOH
25 [lonsiTrie OOBIKHOBEHHOU 5 Pacnosnasams 0OBIKHOBEHHYIO IPOOB, IPABHIILHEIE H HEMTPaBUIILHBIC JPOOH,
Ipoou CMEIIIaHHBIC YUCIIA.
2% e 3 Yumambp ¥ 3aITUCHIBATH OOBIKHOBEHHBIE POOH, cMemanHble yncina. CpaBHUBATH
p OOBIKHOBEHHBIE APOOH C paBHBIMU 3HaMeHaTesIMu. CKIIaJpIBaTh M BEIYUTATD
HETIPaBUIILHBIC TPOOH.
CpabHerie 1pobeii OOBIKHOBEHHBIE APOOH C paBHBIMU 3HaMeHaTelsIMu. [IpeoOpazoBrIBaTh HEMPABUIHHYIO
Ipo0b B CMEMIaHHOE YHICII0, CMEIIAHHOE YMCIIO B HEMPABWIHHYIO APO0h. Y METh
27 CrnoxxeHue ¥ BIYUTaHHUE 2 3aMHCHIBaTh PE3YIIbTAT JeNIEHNS IBYX HATYPAJIbHBIX YHCEN B BUJE OOBIKHOBEHHOW qpo0H
IPOoOeH ¢ OaMHAKOBBIMHU
3HAMEHATENSIMHU
28 Hpobu u nenenue 1
HaTypaNbHBIX YHCEI
29 CwmelnaHHbIe yncia 5
Kontponsnaspabora Ne 6 1
I'naea 5 48
HJecsiTnunble 1poou
30 [IpencraBnenue 4 Pacnosznasame, autaTh 1 3aIMCHIBATh JECATHYHBIC qpoOu. Ha3eiBaTh pa3psisl

JACCATHUYHBIX 3HAKOB B 3aIIMCHU JCCATHUYHBIX L[p06eﬁ. CpaBHI/IBaTB JACCATUYHBIC ,I[pO6I/I.




« XapakTepucTHKA OCHOBHBIX BU/IOB /IeITeIbHOCTH Y4eHHKA
-4 Conepxanne (Ha ypoBHe y4eOHBIX JeiiCTBHI)
= yue0HOro MarTepuana
<
z o
S =
==i— I
31 CpaBHeHME JeCATUIHBIX 3 OKpyriTh AecSITUYHBIE JPOOH M HATYpPAIbHBIC YMCIIA. BBIMOTHAT MPUKUAKY
npobeit PE3yNbTATOB BhIYMCICHUH. BoImonusaTs apudmMernyeckne neicTBUS Hall AECATUIHBIMU
005IMHU.
32 OKpyTJeHNE YHCEI. 3 /P
S P Haxooumyw cpennee apupMeTHUECKOe HECKOIBKUX Yrcel. [IpHBOANTE MpUMEpHI
P CpEIHUX 3HAYEHHI BEIMYMHBL. Pa3bsiCHATB, 4TO Takoe «OAWH IpoueHTy. [IpeacraBiars
33 CroxeHue U BEIYUTaHHE 6 MIPOIICHTHI B BUJIC IECATHYHBIX APOOCH U JECATUYHBIE IPOOU B BHJIE MPOLeHTOB. HaxonuTh
JECATHYHBIX POOei MPOIIEHT OT YHCJIA U YUCIIO TI0 €ro MPOIEHTaM
KonTponpsnas padora Ne 7 1
34 YMHOXKEHHE NeCITHUHBIX 7 .
1pobeii Brimonusa e apudmMernyeckue qeicTBUS HAJl IECITHIHBIMU JIPOOSIMHU.
35 Jenenne necaTUUHBIX 9
Tpobei
KonTtponrsaas padota Ne 8 1
36 Cpennee 3 Haxooumyw cpennee apuMeTHIecKOe HECKOMBKIX YUCeN. [IpHBOINUTE IpHUMeEpPHI
apudmerndeckoe. CPEIHUX 3HAYeHUU BEIMYNHBI. Pa3bsCHATH, 9TO TaKOe «OAHMH MPOIeHT». [IpencTaBisaTs
CpenHee 3HaUeHHE MIPOIIEHTHI B BUIE AECATUYHBIX Apo0ei U ecsTHIHbIe IpoOH B BUE TporeHToB. Haxonnte
BETHYHHBI MIPOIEHT OT YHCIIA U YMCIIO TI0 ero MPOIeHTaM
37 IIpouentsl. Haxoxnenue 5
MIPOIIEHTOB OT YHCIa
38 Haxoxaenue uncna no 5
€ro MpoIeHTamMm
Kontponsnaspabora Ne 9 1
IHoBTOpEHHE
U CHCTeMATH3aIUusA 20
yue0HOro MaTepuaJia
YpakHeHHd I TIOBTOPEHUS Kypca 19
5 Kknacca
Kontponsnaspadora Ne 10 1




TemaTnueckoe niiannpopanue. MaremaTuka. 6 kiacc
A.I''Mep3ask, B.b. [lononckuii
I BapuanT. 5 yacoB B Hezento, Bcero 175 vacos;

_g‘ Koa-
4 Coaep:xkaHue y4eOHOT 0 BO XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH YUeHHKA
g = MaTepHaJia 4yacoB | (Ha ypoBHe y4yeOHBIX AeiicTBH)
E ]
s &
o E
|
T'nasa 1 17
JeMMOCTh HATYPAJIbHBIX YHCEJ
1 JlenmuTeuu KpaTHBIC 2 Dopmynuposams ONIPENICTICHAS TOHATHH: JISIUTEN b, KPaTHOE, TPOCTOE YHCII0, COCTABHOE
> TMpusnaxu aemamocTd Ha 10, | 3 YUCJI0, OOIIUN JIENUTEINb, HAUOOJIBITUN OO JEIUTENb, B3AUMHO IMPOCTHIC YKCa, 00IIee
Ha 5 1 HA 2 ’ KpaTHOE, HauMEHbIIee 00I1ee KpaTHOE U MPU3HAKK JSIMMOCTH Ha 2, Ha 3, Ha 5, HA 9, Ha
10.
3 IIpusnaku nenmuMoctTi Ha 9 | 3 Onucvieamp TIpaBUIa HAX0XKAeHH Hanboabmero oomero aemurens (HOJI), HauMeHbIIero
v Ha 3 o6mero kparHoro (HOK) HeCKOMBKUX YHCEN, pa3I0KEHUs HATYpaIbHOTO YUCIIa Ha
4 I[IpocThIe U COCTABHBIE 2 TIPOCTEIC MHOIKHTCTH
qHCia
5 HaunbonpmmiioOuuii 3
JIEJINTEID
6 HaunmensbiieeoOuiee 3
KpaTHOE
KonTponsnaspabora Ne 1 1
I'naea 2
38
OO0ObIKHOBEHHBIE IPOOH
7 OcHoBHOE CBOMCTBO apodu | 2 Dopmynuposams ONpeIeTCHUs IOHATHI: HECOKpaTUMasi IpoOb, 00N 3HaMEHATENb ABYX
3 Coxpamenuenpobeit 3 npobeii, B3auMHO oOpatHble uncia. [I[puMeHsITh OCHOBHOE CBOWCTBO JIpOOH st




_g Kou-
= Conepxanue yueOHOTo BO XapakTepucTHKA OCHOBHBIX BU/IOB /IEATEJIbHOCTH Y4eHUKA
) = MarepuaJjia 4yacoB | (Ha ypoBHe y4eOHBIX AeiicTBH)
z o
S =
= =
9 [IpuBenenue npodeit k 4 cokpameHus apobei. [IpuBoauts qpodu k HOBOMY 3HaMeHaTen0. CpaBHUBATH
00111eMy 3HaMEHATEITIO. O0OBIKHOBEHHBIE JIpOOH. BEIMOMHATH apudmMeTrueckne A1ecTBUS HaJl 0OBIKHOBEHHBIMU
CpaBuenue npooeit JIPOOSIMH.
Haxomuthb 1poOb OT "Kciia U YKUCIIO 10 33JaHHOMY 3HAUEHHUIO €T0 JAPOOH.
[IpeobpazoBbiBaTh OOBIKHOBEHHBIE APOOH B jJecaTuuHbIe. HaxoauTs aecsTuaHoe
MPUOIIKEHHE 0OBIKHOBEHHOM IpooH
10 Crio’xeHue 1 BBIYUTAaHUE 5
npobeit
KonTtponsHaspadora Ne 2 1
11 YMmHo)eHue apoOeit 5
12 Haxosxnenue npodu ot 3
qucna
Kontponpraaspadora Ne 3 1
13 B3aumHo o6paTHbIe uncna 1
14 Jlenenue npooeit 5
15 Haxo>xnenue uucia mno 3
3HAYEHUIO ero Apodu
16 [IpeoGpazoBanue 1
OOBIKHOBEHHBIX pO0Oeii B
NECATUYHBIC
17 beckoneunsie 1

MEPUONYCCKUE JTCCATUUHBIC
npodu




® Kou-
4 Coaepikanue yueOHOT 0 BO XapakTepucTHKA OCHOBHBIX BH/IOB J1eSITeJIbHOCTH YUEHHKA
5y ? MarepuaJjia 4yacoB | (Ha ypoBHe y4eOHBIX AeiicTBH)
s £
= =
18 HecsituuHoe npubamxenue | 2
0OBIKHOBEHHOM JIpo0OH
KonTponsnaspabora Ne 4 1
I'naga 3 28
OTHoOWIEHNS U TPONIOPLUH
19 OTtHomeHus 2 Dopmynuposams ONPEIEICHUS TOHATUN: OTHOLIEHUE, PONIOPIINS, TPOLIEHTHOE
20 TMponopiwn OTHOIICHNE JIBYX THCEI, NPSMO NPONIOPUHOHATEHBIC 1 oOpartHo MPOTIOPUMOHATBHBIE
BeJIMYUHBIL. [[pUMEHSATH OCHOBHOE CBOMICTBO OTHOIIICHHUSI © OCHOBHOE CBOHCTBO
21 [IporieHTHOE OTHOLIECHHE 3 nporopuuu. [[puBOIUTE TPUMEPHI U OTIMCHIBATH CBOMCTBA BEJMYKH, HAXOISAIINXCS B
ABYX YHUCEN psIMOI M 0OpaTHOM MPOTIOPIIMOHATBHBIX 3aBUCUMOCTIX. HaxoauTh mporieHTHOE
Koutposbaaspabora Ne 5 1 OTHOIIEHHE ABYX uncen. [lenuTh 4nciao Ha IponopIOHaIbHbIE YaCTH.
3anucwvléams ¢ TOMOIIbIO OYKB OCHOBHBIE CBOWCTBA APOOU, OTHOILIECHHUS, TPOTIOPIIUH.
22 Hpsimast u obpatHast 2 Ananuzuposame nHGOPMAITHIO, IPEIACTABICHHYIO
[IPONOPLUNOHATBHBIC B BHJIC CTOJIOUATHIX U KPYroBbIX auarpamm. [IpencraBnsate nHpopmaiuo B BUaIe
3aBUCHMOCTH CTOJIOYATBIX U KPYTrOBBIX THATPAMM.
23 JlesIeHue Yncia B JAHHOM 2 Tlpusooums ipuMepsI CIIydaiHbIX cOOBITHI. HaxoauTh BEPOSITHOCTD CIIy4aliHOTO COOBITHS
OTHOIICHUH B OIIbITax
C PaBHOBO3MO>KHBIMH HCXOJIaMHU.
24 OKpy>KHOCTb M Kpyr 2 Pacnosnaéame Ha 4epTEXAX U PUCYHKAX OKPYKHOCTb, KPYT, LJIMHIP, KOHYC, chepy, 1map
25 JIIMHA OKPY>KHOCTH. 3 U UX DJIeMEeHTHI. Pacro3naBaTh B OKpy»KarolieM Mupe Moenu 3tux ¢uryp. CTpouTs ¢
Inomans Kpyra MOMOIIBIO ITUPKYIIS OKPY>KHOCTH 33/IaHHOTO paauyca. M3o00paxkars pa3BEPTKU MUIUHAPA U
KoHyca. Ha3piBaTh mpubnmxEHHOE 3HaUeHne yncia. Haxoauts ¢ momMonibio hopmMyn
26 Hpmnap, KoHyc, map ! JUIMHY OKPY>KHOCTH, TUIOIIAIb Kpyra
27 JuarpaMmel 3
28 CnyyvaitHbie cOOBITHS. 3

BeposiTHOCTB ciiydaitHOTO
CcOOBITUSA




_g Koa-
= Coaepikanue yueOHOT 0 BO XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYCHHKA
) = MarepuaJjia 4yacoB | (Ha ypoBHe y4eOHBIX AeiicTBH)
Z 2
S =
= =
I
KonTpoasHaspadbora Ne 6 1
I'nasa 4
PanuonanbHbIe yncIa 72
U ielficTBUS HAJl HUMH
29 [TonoxwnrenpHbIE 2 IIpusooums ipuMeEpPbI UCTIOIB30BAHUSI TTOJIOKUTEIbHBIX U OTPULIATEIbHBIX YUCEIL.
Y OTPULIATEJIBHBIE YHUCIIA @opMyIHpOBATH ONPEAEIEHNE KOOPAUHATHON PsAMON. CTPOUTHh HAKOOPAMHATHOU
MIPSIMOM TOUKY C 33JJaHHOM KOOPJIMHATOM, ONIPEAEIATh KOOPAUHATY TOYKH.
Xapaxmepuzoeams MHOXKECTBO LeJbIX yucell. OObIACHATH MOHITHE MHOYKECTBA
palOHaIbHBIX YHCE.
Dopmynuposams onpeneneHne Moayisa yucaa. Haxonutes Monyis yncia.
30 KoOp/MHATHAS MpsMast 3 CpasHusamsb palluOHAIbHBIC YHCIIA. Bbmomifmn apupmMeTHyecKue NEACTBHS Hajl
palMOoHaIbHBIMU YHCIIaMU. 3allUChIBATh CBOMCTBA apuU(PMETHUECKUX ACHCTBUI HaJ
31 Lenble yncna. 2 palnMoHaIbHBIMU YKciiaMu B Bujae Gpopmyn. HazpiBath k03 duIineHT 6yKBEHHOTO
PanmonaneHbIe ynciia BBIPQKCHIISL
32 Moyib yncia 3 IIpumensamsb cBOWCTBA IPU PELLICHUHU YPaBHEHUN. PeniaTh TEKCTOBBIE 3a1a4M € TOMOIIBIO
YpaBHEHUH.
33 Cpasrenue qucesn 4 Pacnosnasame Ha yepTeKax U PUCYHKAX MEPIECHIMKYIIAPHBIC U MTApaJlJIeIbHbIE IPIMBIE,
KonTponsHaspaboTa Ne 7 1 (burypsl, UMerOIKE OCh CUMMETPUH, LIEHTP CUMMETPUU. YKa3bIBaTh B OKPY)KAIOLIEM MUPE
MoJienu 3tux ¢puryp. @opMyaupoBaTh ONpeAeIeHUEe NePHEHIUKYIAPHBIX MPSAMBIX U
34 CrnoxeHue paoHaJIbHbIX 4
napajuleabHbIX NPAMBIX. CTPOUTH € IOMOIIBIO YTOJIBHUKA MEPIEHAUKYIISIPHBIE IIPSMBIE U
aicel napajuleIbHbIE MIPSMBIE.
35 CBolicTBa CII0KEHUSA 2 Obvsacuams 1 WIUTIOCTPUPOBATH NMOHIATHE KOOPAUHATHOM M1ockocTH. CTPOUTh Ha
palMOHAIIBHBIX YHCEN KOOPJAMHATHOM TIOCKOCTH TOYKH C 3aJaHHBIMU KOOPAMHATAMH, OIIPENENSITh KOOPIUHATHI
TOUEK Ha II0CKOCTU. CTPOUTH OTAEIbHBIE IPaUKN 3aBUCUMOCTEH MEX Ty BEIMYMHAMU TI0
36 Brrunranue panMoOHaNbHbIX | 5 .
qncen TOUKaM. AHAJIM3UPOBATH TPapUKH 3aBUCUMOCTEH MEX/ly BETMUYMHAMH (pacCTOsSHUE,
BpEMs, TEMIIEpaTypa U T. I1.)
KonTtponsHaspaboTa Ne 8 1




® Koa-
=
= Coaepikanue yueOHOT 0 BO XapakTepucTHKA OCHOBHBIX BH/I0B 1eSITeJIbHOCTH YYCHHKA
) = MarepuaJjia 4yacoB | (Ha ypoBHe y4eOHBIX AeiicTBH)
Z 2
S =
= =
37 YMHOX€EHUE pallMoOHaIbHBIX | 4
qucen
38 CBolicTBa YMHOKEHHUS 3
paloOHaIbHBIX YHCEI
39 Koaddumuenr. 5
PacnpenenurensHoe
CBOWCTBO YMHOKEHHUS
40 Jlenenve panoOHAIbHBIX 4
quce
KonTtponsHaspadora Ne 9 1
41 PemrenneypaBuenuit 5
42 Pemrenne 3amau ¢ moMompo | 6
ypaBHEHUH
KonTtponsHaspadora Ne 10 1
43 [lepnenukynspHbie 3
MpsIMbIE
44 OceBas 1 LIeHTpaibHAs 3
CUMMETpUHU
45 [TapatenpHbIe IPSIMBIE 2
46 KoopaunaTHast ockocTh 4
47 I'padpuxu 3
KontponsHaspadora Ne 11 1




3 Koa-
= Coaepikanue yueOHOT 0 BO XapaKkTepuCTHKA OCHOBHBIX BU/I0B 1eATEIbHOCTH YYEeHHKA
g5 MarepuaJjia 4yacoB | (Ha ypoBHe y4eOHBIX AeiicTBH)
S s
=)
S =
= =
I
IloBTOpEHUE
U cUCTeMaTH3auus 20
y4eOHOro MaTepuasa
YpaxHeHus 19
JUIsl IOBTOPEHHUs Kypca
6 Kyacca

KonTpoasnaspadbora Ne 12
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