PaGouas mporpamma no mamemamuxe (0a30Bblii ypOBeHb) MpeAMeTHasi 00JI1acTh
«MaremaTuka u uHpOPMATHMKA» COCTaBleHa B COOTBeTCTBUM C DenepabHbIM
rOCYyJapCTBEHHBIM  00pa30oBaTelIbHBIM  CTAHAAPTOM  OCHOBHOTO  00mIEro  0Opa3oBaHUA
(ymeepocoen npuxazom Murnobpuayku om 17 oexaops 2010 o. Ne 1897 ¢ uzmenenusimu om
31.12.2015 200a Nel577), IlpumepHoil 00Opa3oBaTenbHOW MPOrpPaMMbl OCHOBHOTO OOIIETO
obpazoBanus (npomoxon om 8 anpens 2015 2. Ne 1/15) u Ha ocHoBe KoHmenmuu ayxoBHO-
HPABCTBCHHOT'O PA3BUTHUS M BOCITUTAHMSI TUIHOCTH, TPOrPaMMBbI (POPMHUPOBAHUST YHUBEPCATBLHBIX
yaeOnbIx nevicteuii (Y'Y /) u tpedoBanuii k pesyabraram ocsoeHust OOIT OO0 MBOY I'mmHazus
Neo 46 ropona Kuposa.

HopmaTtuBHble ToKyMeHTBI, 0OecriednBaroniye pa3paboTky pabodeil mporpamMmsi:

* Oenepanbubiit 3akoH PO «O06 oOpazoBanuu B Poccuiickoii Demepariimy

* denepanpHBI rOCyJapCTBEHHBIN 00pa30BaTeNbHbIN CTaHIAPT OCHOBHOIO 00I1IEr0 00pa30BaHus
(ITpukxaz MunucrepcTBa oOpazoBanust 1 Hayku P®D ot 17 mexabps 2010 r. Ne 1897 «O6
yrBepxkaeHun dDenepasbHOr0 rocyJapCcTBEHHOTO OOpa3oBaTENbHOTO CTAaHJAPTa OCHOBHOIO
ob1ero oopazoBanus» ¢ u3MeHenusiMu ot 31.12.2015 r. Nel1577);

e @epepanbHbll MepeyeHb peKoMeHI0BaHHBIX YyueOHukoB (IIpukaz MunucrepcTBa
obpa3zoBanus u Hayku PO ot 31 mapta 2014 1. Ne 253 «O0 yTBepxkaeHun (heaeparbHOro IepedHs
y4eOHUKOB, PEKOMEHAYEMBIX K MCIOJIb30BAHUIO MPU peaTn3alui UMEIOIINX IOCYAapCTBEHHYIO
aKKpeIUTAIMI0 00pa30BaTEeNIbHBIX MPOrPaMM HA4aIbHOTO 00IIET0, OCHOBHOTO OOIIET0, CPETHETO
obmero oopazoBanus» ¢ u3MeHeHus MU oT 08.06.2015 Ne 576).

B nporpamme otpaxensl TpedoBanus ®PI'OC OOO k pe3ynabTaTaMm OCBOCHHSI OCHOBHOU
00pa3oBaTeNbHOIl IPOrpaMMbl, KOTOpble MOTYT OBITh peaqr30BaHbl MPH M3YUYEHUU IperIMeTa
«Marematuka» B 5-6 kiaccax Ha 6a30BOM YpOBHE.

CopepxarenpHasi 4acTh MPOrPaMMbl  COOTBETCTBYeT DyHIaMEHTAIbHOMY  SIPY
conepkanus ob1ero oopazoBanus, [IpumepHoii mporpaMme 1o yaeOHbIM rpeaMeTaM. MaTtemaTrka.
5-9 xnaccel. — M.: [Ipocsenienue, 2011.

Pabouas mporpamma cocraBiena B pamkax YMK «Martemaruka-6»: A.I'. Mep3ansik, B.b.
[Tononckuit, M.C. Sxup u ap...M.:Benrtana-I'pad, 2014.

Coenacno yueonomy naany MBOY 'umnazuu Ne 46 o. Kuposa na usyuenue npeomema
«Mamemamukay 6 5 knacce Ha 6azo8om yposre omseooumcs 5 4acos 6 Heoenio, 170 uacos 6 200,
6 6 Knacce Ha 6a3060m yposHe omeooumcs 5 uacos 8 nedenro, 170 uacoe 6 200, 340 uacos na
VPOBeHb 00VUeHUs.

IInanupyemble pe3yJibTaThl

W3yueHne MaTeMaTUKy MO TaHHOM porpaMme CrocoOCTBYET (POPMUPOBAHHUIO Y yHAITUXCS
JIMYHOCTHBIX, METANpPEeIMETHBIX U MPEJIMETHBIX pe3yabTaTOB OOy4YEHMs, COOTBETCTBYIOLIUX Tpe-
O00BaHMAM (ellepalbHOrO0 TOCYAapCTBEHHOIO 00pa30BaTEeNIbHOIO CTaHAapTa OCHOBHOIO OOIIEero
o0pa3oBaHUsI.

JIN4HOCTHBIE Pe3yJIbTAThI:

1) BocmuTaHUE POCCUHCKON TIpa)IaHCKOW MJIEHTUYHOCTH: NATPUOTH3MA, YBAXKEHUS K
OtedecTBy, IPOLUIOE U HACTOSLIEE MHOTOHALIMOHAIBHOTO Hapoaa Poccun; oco3HaHue CBOEH
THUYECKON NPUHAJIEKHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIbTYpPhl CBOEIO HAPOAA, CBOETO
Kpas, OCHOB KYJbTYPHOTO Hacieaus HaponoB Poccum u  4enoBedecTBa; yCBOCHHUE
T'YMaHUCTUYECKUX, JEMOKPATUYECKUX M TPAJAUIMOHHBIX LEHHOCTEH MHOTOHAIIMOHAIBHOIO
poccHiicKoro o0IecTBa; BOCIUTaHUE YyBCTBA OTBETCTBEHHOCTH M JI0Jra rnepes PoauHoi;

2) ¢opMupoBaHHE OTBETCTBEHHOTO OTHOIIEHHS K YYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH,
00y4aromuxcst K CaMOPa3BUTUIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHUBALIMHU K OOYUEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHUIO JajbHEHIIel WHIUBUAYaTbHON
TpaeKTOpUHU 00pazoBaHMs Ha 6a3e OPUEHTHPOBKHU B MHUpe Mpodeccuii u npodheccuoHaIbHBIX
MPEANOYTEHNH, ¢ YYETOM YCTOMYMBBIX MO3HABAaTEIbHBIX MHTEPECOB, a TAKXKE HAa OCHOBE
(opMHpOBaHHUS YBRKUTEIBHOTO OTHOILIEHHS K TPY/LY, Pa3BUTHS OTIBITA yYaCTHS B COLIUAIBHO
3HAYUMOM TPYIE;

3) hbopMupoBaHH€ 1IETOCTHOIO MUPOBO33PEHH S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO



pa3BUTHS HAYKU W OOIIECTBEHHOW MPAKTUKH, YYHTHIBAIOIIETO COIHMAIBLHOE, KYIbTYpHOE,
A3BIKOBOE, TyXOBHOE MHOTOO0Opa3ue COBPEMEHHOIO MUPA;

4) ¢dbopMUpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO H JOOPOKEIATEIHBHOTO OTHOIICHHUS K
JIPYroMy 4YelOBEKY, €ro MHEHHUIO, MUPOBO33PEHHIO, KYJIbTYpe, A3BIKY, Bepe, rpaaaHCKOU
MO3UINH, K UCTOPUH, KYJIbTypE, PEIUTUU, TPAJAULIUSIM, S3bIKaM, IICHHOCTSIM Hapo10B Poccun
Y HapOJI0B MHPA; TOTOBHOCTH U CIIOCOOHOCTH BECTH JTUAJIOT C IPYTUMHU JIFOJIbMU U JOCTUTATh
B HEM B3aMMOTIOHUMAHUS;

5) ocBoeHHUE COLUATbHBIX HOPM, MPaBUII MOBEACHUS, poJiei U (OpM COLUATbHON KU3HU B
rpynmnax M cooOIIecTBax, BKIJIIOYAs B3pPOCIbIE M COLMAIBHBIE COOOIIECTBA; ydacTHE B
HIKOJIbHOM CaMOYIPaBICHUU U 00IIECTBEHHO! KU3HHU B IIPEJIeIaxX BO3PACTHBIX KOMIETCHIIUN
C YYETOM PETHOHAIBHBIX, STHOKYJIbTYPHBIX, COIMATBHBIX U YKOHOMUYECKUX OCOOCHHOCTEH;
6) pa3BUTHE MOPAIHHOTO CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUU MOPAIbHBIX MpoOeM Ha
OCHOBE JIMYHOCTHOTO BbIOOpa, (hopMUpOBaHME HPABCTBEHHBIX YYBCTB W HPAaBCTBEHHOT'O
MOBE/ICHHUS, OCO3HAHHOTO U OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHBIM IOCTYIIKAM;

7) dbopmupoBaHNE KOMMYHHKATHBHON KOMIIETEHTHOCTU B OOLICHUU U COTPYAHUYECTBE CO
CBEpPCTHHUKAMH, J€ThbMHU CTapUIero M MIAJIIEr0 BO3pacTa, B3POCIBIMU B MpOIIECCEe
00pa30oBaTeNbHOM, OOIIECTBEHHO IIOJIE3HOM, y4eOHO-HCCIICIOBATEILCKON, TBOPUECKON W
JIPYTHUX BUIOB JIEATEIBHOCTH;

8) bopmupoBaHHE IIECHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pasa >KM3HHU; YCBOCHUE MPaBHUII
WHAUBUAYAIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS B UYPE3BBIYAMHBIX CUTYAIUSX,
YTPOKAIONIUX KU3HH U 370POBBIO JIIOJIEH, TPAaBUJI TOBEICHHS HAa TPAHCIIOPTE U HA JIOPOTaXx;
9) dopmupoBaHHE OCHOB SKOJOTHYECKON KYJIBTYPHI, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTHUECKOTO MBIIIJICHUS, Pa3BUTHE ONBITA IKOJOTHUYECKH OPUEHTUPOBAHHOMN
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKON NESTEIbHOCTH B )KU3HEHHBIX CUTYAIUsX;

10) oco3HaHue 3HAYEHHsS] CEMbU B KU3HU 4YEJOBEKAa W OOILIECTBAa, NMPUHATUE LEHHOCTU
CEMEIHOMN KHU3HU, YBAKHUTEIbHOE U 3a00TIMBOE OTHOIIECHUE K YJIeHAM CBOEH CEeMbH;

11) pa3BUTHE SCTETUYECKOTO CO3HAHUSA 4YEPEe3 OCBOCHHUE XYAOXKECTBEHHOTO HACIEIUs
HapoaoB Poccun u Mupa, TBOPUECKOM IEATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

MeTtanpeaMeTHbIe:

1) yMeHHEe caMOCTOSTENBHO ONPEAEIATh LENIH CBOEro o0yueHus, CTaBUTh U (POPMYIHUPOBATH
JUIs ce0s1 HOBBIE 3aJjauu B ydeOe W M03HaBaTEIbHOM NESATEIbHOCTH, Pa3BUBATh MOTHUBBI U
MHTEPECHI CBOEH ITO3HABATEILHOU JIEATEIIbHOCTH;

2) yMeHHME CaMOCTOSTEIbHO IUIAHUPOBAaTh NYTH JOCTH)KEHUS Leled, B TOM 4HCIe
anbTepHATUBHBIE, OCO3HAHHO BbIOMpaTh HauOosiee SPPEKTUBHBIE CIOCOOBI pElICHUs
y4eOHBIX U M03HaBaTEIbHbIX 33/1ay;

3) yMeHue COOTHOCHTHb CBOM JEHCTBHUS C IUIAHUPYEMBIMH pPE3yJbTaTaMH, OCYIIECTBISATh
KOHTPOJIb CBOEH JIEATEIbHOCTU B MPOLECCE TOCTUKEHUS Pe3ysIbTaTa, ONpPEaesiTh CIIOCOObI
JeHCTBUI B paMKax MPeUI0KEHHBIX YCIOBUM U TpeOOBaHUN, KOPPEKTHPOBATH CBOM ACHCTBUS
B COOTBETCTBUU C U3MEHSIOUICICS CUTyallUeH;

4) yMeHuEe OILICHMBATh TMPABWIBHOCTh BBIMOJHEHUS Yy4eOHOM 3ajaud, COOCTBEHHBIC
BO3MO>XHOCTH €€ PEILEHUS;

5) BnazieHne OCHOBaMHU CaMOKOHTPOJISl, CAMOOLIEHKHU, IPUHATHS PEIIEHUH U OCYIIECTBICHUS
OCO3HAHHOT'O BHIOOPA B yueOHOM U MO3HABATENIHLHOMN 1EATEIIbHOCTH;

6) yMeHHEe OIpeAeNsITh TOHSITHS, CO3/1aBaTh OO0OOIIEHWs, YCTaHABIMBATH aHAJIOTHH,
KJaccu(UIUpPOBaTh, CaMOCTOATENbHO  BBIOMPAaTh  OCHOBAaHHS M KPUTEPUH  JJIs
KJIacCU(UKALlMK, yCTaHABIMBATh IMPUUYMHHO-CJEICTBEHHbIE CBSI3U, CTPOUTH JIOTUYECKOE
paccykeHue, yMO3akitoueHue (MHIYKTUBHOE, JEIyKTHMBHOE M MO AHAJIOTHH) U JIeNaTh
BBIBO/IBI;

7) yMeHue co3/1aBaTh, IPUMEHSATh U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETH M CXEMBI
JUTSL pelIeHrs yueOHbBIX U MO3HABATEIbHBIX 3a/1a4;

8) CMBICIIOBOE UTEHUE;

9) ymeHue OpraHM30BBIBaTH Y4eOHOE COTPYJHHYECTBO U COBMECTHYIO JESTEIBHOCTH C



yYUTENeM W CBEPCTHHKAMHU; paboTaTh WHAMBUAYAJBHO U B TPYIIE: HAXOJUTH oOIIee
pelIeHne U pa3periaTh KOH(QIUKTH HA OCHOBE COTJIACOBaHMS MO3MLMN U y4eTa MHTEPECOB;
(dbopMynHupoBaTh, APryMEHTUPOBATH U OTCTAMBATh CBOE MHEHUE;
10) ymeHHe OCO3HAaHHO MCIIOJIb30BaTh PEYEBbIE CPEJICTBA B COOTBETCTBMM C 3ajayeil
KOMMYHHKAIIMH JIJIs1 BRIPOKEHHSI CBOUX UYBCTB, MBICIICH U MOTPeOHOCTEH; TUIaHUPOBAHUS
PETYJIALIUA CBOEH NEATENBHOCTH; BIaJICHUE YCTHON U IIMCbMEHHOM Pe4bl0, MOHOJIOIMYECKON
KOHTEKCTHOM PEUblo;
11) dopmupoBanue u pa3BUTHE KOMIIETEHTHOCTH B OOJAaCTH  MCIIOJb30BaHMS
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TexHoJorui (nanee UKT — koMneTeHum); pa3BUTHE
MOTHBAllUM K OBJIAJCHUIO KYyJIbTYpOM AKTUBHOIO IIOJIb30BAHMS CJIOBAPSAMU WM JPYTHMHU
IIOMCKOBBIMU CUCTEMAaMHU;
12) ¢opmupoBaHne U pa3BUTHE HKOJOTMUECKOTO MBIIIJIEHUS, YMEHHUE NPUMEHATh €ro B
MIO3HABATEIbHOM, KOMMYHUKATUBHOW, COLMAIBHON NpPAaKTUKE H NPOdecCHOHATBHOM
OpHUEHTAIINH.
PerynstusHbie YY ]|
B npouecce popmupoBaHus M pa3BUTHSA PeryJssTUBHLIX Y'Y/l Ha ypoBHE 0CHOBHOIO 00111€T0
o0pa3oBaHus y yuyamuxcs Oyaetr copMHpPOBaHO:
e VYMeHHE CaMOCTOSAITEJbHO ONpeAeJsiTh LeJH OOydeHHus, CTaBUTh U (POpPMYyIUpOBaThH
HOBBIE 33/]1a4i B yueOe U [103HABATEIbHOM 1EATEIbHOCTH, Pa3BUBAaTh MOTUBbI U HHTEPECHI
CBOEH II0O3HABATEJIBHOU JESATEIBHOCTH.

e VYMEHHE C€aMOCTOSITEJbHO IUIAHUPOBATH IIYyTH JOCTHKEHMS L€, B TOM 4HCIIe
IbTEpPHATHUBHBIE, OCO3HAHHO BHIOMpATh Hambosiee APQPEKTUBHBIE CHOCOOBI pPEHICHUS
y4eOHBIX U M03HABATEIbHBIX 33/a4.

e VYMEHHE COOTHOCHUTH CBOU ICHCTBUSA C IJIAHUPYEMBIMHU pPE3yJbTaTaMH, OCYLUIECTBJATH
KOHTPOJIb CBO€H JeATEeJbHOCTH B IPOLIECCE NOCTHIKEHUS Pe3ylbTara, OIpPEIeNsTh
CHOCOOBI ACUCTBUI B paMKax MpPEASIOKEHHBIX YCIOBUN M TPeOOBAaHUH, KOPPEKTHPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIECHCS CUTYaLUEH.

e VYMeHHE OIleHHMBATh MMPaBUJIbHOCTL BbIIIOJHCHUS y‘le6H01>i 3aJa4u, COOCTBEHHBIE
BO3MOJXHOCTH €€ pCLICHUS.

e BraneHue OCHOBaMH CaAMOKOHTPOJI, CaMOOIICHKH, IMPUHATHA peH_IeHI/Iﬁ )51
OCYHICCTBJICHUA OCO3HAHHOTI'O BBI60pa B yqe6H0171 Y IIO3HABATEIbHOM.

ITo3naBaresibHbIE YY ][

e B npouecce ¢opmupoBaHuss M Ppa3BUTHHA IMO3HABaTeJbHbIX YY/l Ha ypoBHe
OCHOBHOTO 00111er0 00pa3oBaHus y y4yamuxcs 0yaer cGopMUpPOBaHO:

e VYMeHHe ompeaeJsiTb MOHATHS, CO37aBaTh OOOOIIEHHUS, YCTAaHABJIMBAaTh AaHAJIOTHUHU,
KJaccu(uIUpoBaTh, CaMOCTOSATENIBHO BBIOMpaTb OCHOBAHUS M KPUTEpPUU  JUIs
KJIacCU(UKALMU, YCTAHABIMBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTDH JIOTHUECKOE
paccykaeHue, yMo3aKiItoueHue (MHIAYKTUBHOE, ACIYKTHBHOE, 10 aHAJOTMM) U JenaTb
BBIBO/IBI.

e VYMeHHE C€034aBaTh, IPUMEHSATh M NMPeoOpa3oBbIBATh 3HAKM U CHMBOJIBI, MOJEIIN U
CXEMBI JIJIsl pelIeHHs] Y4eOHbIX U TO3HaBaTeNbHbIX 3a/1au.

CMmbIC/I0BOE YTEHHE.

e @OpMHpPOBAHHME U PA3BUTHE SKOJOTMYECKOIO MBIIUIEHUS, YMEHUE INPUMEHSTh €ro B
MO3HABATEJIIbHON, KOMMYHHKAaTUBHOM, COIIMAJIbHOM MpakTUKe U MpodhecCHOHATHLHOM
OpUEHTALINH.

e PaspuTHe MOTHBAIMM K OBJIAJICHHUIO KYJIBTYPOH aKTMBHOTO MCIOJIb30BaHMS CIOBApEN U
JPYTUX MOUCKOBBIX CUCTEM.

Kommynukarusublie YY /]



Kak crmocoOHOCTh CTaBUTh M peIIaTh OINpeleleHHbIE THIBl 3a7ad  COLUAIBHOTO,
OPraHU3aLMOHHOTO B3aUMOJICHCTBUSA: ONPEACIATH LIEJIN B3aUMOACHCTBHUS, OLIEHUBATh CUTYAIHIO,
YYUTHIBATh HAMEPEHHS M CIIOCOOBI B3aWMOJCHCTBHS mapTHEpa (IMapTHEPOB), BHIOMPATH
aJIeKBaTHble CTpaTerMM KOMMYHHUKAIMM, OLEHMBATh YCHEIIHOCTh B3aUMOJEHCTBUSA, OBITh
TOTOBBIM K OCMBICIIEGHHOMY W3MEHEHHIO COOCTBEHHOT'O TIOBEACHUS
B npouecce popmMupoBanusi ¥ pasBUTHSI KOMMYHUKATHBHBIX YVY /| HA YpOBHEe OCHOBHOIO
o0mmero odpasoBanus y yyammxcs 0yaer cGopMHpPOBaHO:

e VYMeHHE OPraHHU30BBIBATbH Y4e€OHOE COTPYAHHYECTBO M COBMECTHYIO IESITEIbHOCTH C
YYUTENEM M CBEPCTHHKAaMHU; paboTaTh MHAMBUAYAJILHO M B TPYIIE: HAXOIHUTH oOIIee
peleHHe U pa3peraTb KOH(IMKTH HA OCHOBE COTJIaCOBaHMs MO3ULIUI M y4eTa HHTEPECOB;
¢dbopMynHupoBaTh, APryMEHTUPOBATH U OTCTAHBATh CBOC MHEHHE.

e VYMEHHME OCO3HAHHO HCIOJIb30BAaTh PEUEBHIC CPEICTBA B COOTBETCTBMM C 3ajadei
KOMMYHHMKAllMM JUIsl BBIPAKEHHMsI CBOMX YYBCTB, MbICIEH U moTpeOHOCTeH ams
IUIAHUPOBAHUSI U PETYJSALUU CBOEW IEATENIBHOCTH; BIIAJEHME YCTHOM WM INHCbMEHHOU
pPEUYbI0, MOHOJIOTUYECKON KOHTEKCTHON PEYBIO.

e ®dopmupoBaHue U  pa3BUTHE KOMIIETGHTHOCTH B  OOJIAaCTH  HCIIOJIb30BaHUS
HH(OPMaALMOHHO-KOMMYHUKAIMOHHBIX TexHoJioruii (nanee — UKT).

OCHOBBI YNTATEJIbCKOH KOMIIETEHIIUH :
B ocHOBHOW 1mKONEe mpomoipkaeTcs padora 1Mo  (GOPMHUPOBAHUIO M  PA3BUTHIO OCHOB
YUTaTeJbCKON KoMmmereHuuu. OOyuyaromuecss OBJAJEBAlOT YTEHHEM KakK CpEeICTBOM
OCYILIECTBJICHUS CBOUX JaJbHEHIINX IJIAHOB:

® [IPOAOIDKEHMs 00pa30BaHUS U caMOOOPa30BaHUs;

® OCO3HAHHOIO IJIJAHUPOBAHMS CBOEIO aKTYyaJIbHOTO U MEPCIEKTUBHOIO Kpyra YTCHUs

(B TOM 4HCIIE JOCYTOBOTO);

® [IOATOTOBKH K TPYJIOBOH M COLIMAIBHOMN ACATEIBHOCTH.
VY BBIIYCKHUKOB OyJeT cOPMHPOBAaHA MOTPEOHOCTh B CUCTEMAaTHYECKOM YTEHUH KaK CPEICTBE
IIO3HAHUS MUPA U ceOsl B ’TOM MUPE, TAPMOHU3AI[MH OTHOLIEHUH YeJI0BEeKa U 00IeCTBa, CO31aHUU
o0paza «ImoTpedHOTo OYyIyIIEeToy.
HaBpikn padorbl ¢ mHpopManmeil, Kak CIOCOOHOCTH pelaTh 3aJadyd, BO3HHUKAIOIIME B
0o0pa30oBaTelbHOM M KU3HEHHOM KOHTEKCTE C aJeKBAaTHbIM IPUMEHEHHEM MAacCOBBIX
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA:

* CUCTEMAaTU3UPOBATh, COMOCTABIATh, aHAJIM3UPOBaTh, 0000IIaTh U UHTEPIPETUPOBATH
UH(POPMALINIO, COAEPIKAILYIOCS B TOTOBBIX HH(OPMAIIMOHHBIX 00BEKTAX;

* BBIJEJIATH IJIaBHYIO U U30BITOUHYIO HH(OPMAIIHIO, BBIIOIHATH CMBICIIOBOE CBEPTHIBAHUE
BBIJICJIEHHBIX (DAaKTOB, MBICIIEH; MPEICTABIATh HH()OPMAIUIO B CKAaTON clIOBECHOM (hopme (B BUJIE
IUTaHA WM TE€3UCOB) U B HATJISAAHO-CUMBOJIMYECKON popme (B Bue Tabiull, TpaduuecKUX CXeM U
JarpaMm, KapT MOHATUNA — KOHLENTYaJbHBIX TUarpaMM, OOPHBIX KOHCIIEKTOB);

* 3aMOJHATH U JOTIOIHSTH TaOJIULIbI, CXEMBbI, IHarPaMMbl, TEKCTHI.

IIpoexkTHas AeATEJIBHOCTH

B xone u3ydeHus yuyeOHOro mpeamera, oOydarouiyecs NpUuOOPeTyT ONbIT NMPOEeKTHOM

AeATeIbHOCTH Kak 0co00ii (hopMbl yueOHOM paboThl, CHOCOOCTBYIOIIEH:
® BOCIUTaHHUIO CAMOCTOSTEIbHOCTH, MHUIIMATUBHOCTH, OTBETCTBEHHOCTH;
® TIOBBIIIEHUIO MOTUBAIMH U 3P(HEKTUBHOCTH YUEOHOM 1€ TEIbHOCTH.

B xoze peanuzanum UCXOIHOTO 3aMbICiIa Ha IPAKTUYECKOM YPOBHE OBJIAJICIOT:

e yMEHHEM BhIOMpATh a/IeKBaTHBIE CTOSIIEH 3a1a4e CPEJICTBA;

® [IPUHUMATbH PEIICHHUS, B TOM YHCIIE U B CUTyallUsIX HEONpeAeIEHHOCTH.
OHu nosy4ar BO3MOKHOCTb:

® DPa3BUTH COCOOHOCTH K pa3pabOTKe HECKOJIbKUX BAPUAHTOB PELICHUH;

® pa3BUThH CIIOCOOHOCTH K MOMCKY HECTAH/IAPTHBIX PEIICHUN.

IIpeamerHbIe pe3yJbTaThl:
1) ¢dopmupoBanue npeacTaBiIeHU 0 MaTEMaTHKE KaK O METOJIE NMO3HAHUA JIeHCTBUTEIBHOCTH,
MTO3BOJISFOIIEM ONMCHIBATh U M3Y4aTh PEAJBbHBIE IPOLECCHI U SIBJICHUS:



OCO3HaHHE POJIM MaTeMaTUKU B pa3BUTHH Poccun u mupa;

BO3MO>KHOCTb IIPUBECTH IPUMEPHI U3 OTCYECTBEHHON U BCEMUPHOM HMCTOPUU MATEMATHYECKUX

OTKPBITHI U UX aBTOPOB;

2) pa3BuTHEe YMEHUH paboTaThb C Y4EOHBIM MaTeMaTHUYeCKMM TEKCTOM (aHaJIM3UpOBAaTh,

U3BJICKaTh HEOOXOAMMYIO HMH(OpPMAIMIO), TOYHO M TPaMOTHO BBIP@XAaTh CBOU MBICIH C

IPUMEHEHHEM MaTeMAaTUYEeCKOM TEPMUHOJOTHM ¥ CUMBOJHMKH, IPOBOJUTH KIACCUPUKALMH,

JOTHYecKre 000CHOBAHMS, JOKA3aTEIbCTBA MATEMAaTUYECKIX YTBEPKACHUI:

OIIEpUPOBAHUE MTOHATUIMH: MHOKECTBO, 2JIEMEHT MHOXKECTBA, IIOJAMHOKECTBO, IIPUHAJIEKHOCTD,

HaXOXK/JICHUE TIepeCcCeYeHUs, 00bETUHEHNUS TIOJJMHOKECTBA B MPOCTEHITNX CUTYAIIHSX;

pelLlIeHHE CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(METHUECKUE NeHCTBHUS;

IpUMEHEHHE CII0co0a MOKCKa PEIICHUS 33/1a49H, B KOTOPOM PACCYKACHUE CTPOUTCS OT YCIOBUS K

TpeOOBAHUIO WIN OT TPEOOBaHMS K YCIOBHIO;

COCTaBJICHUE IUIAHA pEUICHMs 3aJauM, BBIJICJICHUE 3TallOB €€ pEIICHMs, HHTEepIpeTanus

BBIUMCJIMTEIBHBIX PE3Y/IbTATOB B 33J]a4€, UCCICIOBAHNE [TOJIyYEHHOI'O PELICHHS 3a/1a4H;

HaXO0XJIEHUE NPOLEHTa OT YMCJA, YHUCIa [0 IPOLEHTY OT HEro, HAaXOXKACHMsS INPOLIEHTHOIO

OTHOLICHHS JIBYX YHMCEJI, HAXOXKACHHS NPOLICHTHOIO CHW)KEHUS WUJIM IPOLEHTHOI'O IOBBIIICHUS

BEJIMYUHBI,

pelleHNE JIOTUYECKUX 3a/1ay;

3) pa3BuTHE IPEACTABICHUN O YHCIIE U YUCIOBBIX CUCTEMAaX OT HATYPAJIbHBIX O PalliOHAIBHBIX

4KCell; OBJIAZICHUE HABBIKAMU YCTHBIX, TMCbMEHHBIX, HHCTPYMEHTAIBHBIX BBIUMCIICHUN:

ONEpUPOBAHUE TOHATUSAMU: HATypaJlbHOE YHUCIO, IEJI0€ YHUCJIO, OOBIKHOBEHHas JApoOb,

JecATUYHas ApoOb, CMEIIAHHOE YHUCII0, PAllHOHAIEHOE YHCIIO;

MCIIOJIb30BaHUE CBOMCTBA 4YMCEJ W 3aKOHOB apuU(PMETHYECKUX OIlepaluil ¢ 4uciaMu IpU

BBITNIOJITHEHUH BBIYMCIICHU;

WCIIOJIb30BAHUE MPU3HAKOB JETMMOCTH Ha 2, 5, 3, 9, 10 mpu BBINIOJIHEHUH BBIUKCIICHUN U PEeIICHUN

3ajad4;

BBITNIOJTHEHUE OKPYIJIEHUS YHCE B COOTBETCTBUU C ITPaBUIIaMU;

CPaBHEHHE YHCET;

4) omnpezneneHue MOJOKEHUS TOUKHU 110 €€ KOOPAUHATAM, KOOPAUHATHI TOYKHU 110 €€ MOJI0KEHHUIO
Ha IUIOCKOCTH;

5) OBJIaJICHHE T€OMETPUUECKHUM SI3bIKOM; PA3BUTHE YMEHHS UCIIOJIB30BaTh €ro I ONMCAHUS

IPEIMETOB  OKPYXKAroIIero  MHUpPA;  Pa3BUTUE  MPOCTPAHCTBEHHBIX  IPEJCTABIICHHUH,

M300pa3uTEIbHBIX YMEHUHN, HABBIKOB T€OMETPUUYECKUX TOCTPOECHUIA:

ONepUpOBaHUE MOHATUAMU: PUTYpa, TOUKA, OTPE30K, IpsAMasi, Ty, JOMaHasi, yroJi,

MHOT'OYT'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJILHUK, IPSMOYTOJIbHUK U KBaJpPaT, OKPYKHOCTb U

KpYT, IPSMOYTOJIbHBIN Mapasuienenunes, Ky0, map; n300pakeHre u3ydyaembIx GUryp oT pyku

C TIOMOIIIBIO JIMHENKU U IUPKYJIsl; BBITOJIHEHNE U3MEPEHUS UTHH, PACCTOSHUI, BETMYHMH YTIJIOB C

IIOMOUIbI0 HHCTPYMEHTOB JJI1 U3MEPEHU JUIMH U YTJIOB;

6) pa3BUTHE YMEHHMM U3BIEKaTh WH(OPMAlMIO, TMPEACTAaBICHHYI0 B Tabiaunax, Ha

JarpaMmax, perieHue npocTeimnx KOMOMHATOPHBIX 33/1a4;

7) pa3BUTHE YMEHUN MIPUMEHSTHh U3yYEHHbIE TOHSITHS, PE3yJIbTaThl, METOJIbI 111 PELLICHUS 3aa4

IIPAKTUYECKOTO XapakTepa M 3aJad M3 CMEXHBIX JUCHMILNIMH C HCIOJNb30BAaHUEM IIpU

HEO0OXOUMOCTH CIPABOYHBIX MATEPHAIOB, KOMIIbIOTEPA, MOJIb30BATHCS OLIEHKON M MPUKUIKOMN

IIPY IPAKTUYECKUX pacueTax:

pacro3HaBaHHE BEPHBIX U HEBEPHBIX BbICKA3bIBaAHMUIA;

OLICHMBAHME PE3YJIbTATOB BHIYMCICHUI MPU PELIEHUH TPAKTUYECKUX 3a/1ay;

BBITNIOJTHEHHE CPABHEHUSI YUCEIT B PEalIbHBIX CUTYaIUsX;

MCIIOJIb30BAaHUE YHCIIOBBIX BBIPA)KEHUN NMPU PEIICHUH NMPAKTUYECKHUX 3a]a4 U 3a1ad U3 APYTrux

y4eOHBIX PEIMETOB;

pelIeHre NPaKTUYEeCKHX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOMCTB GUTYp;

BBITMIOJTHEHHE MPOCTENIINX OCTPOESHUHN U U3MEPEHUN HAa MECTHOCTH, HEOOXOUMBIX B peaibHON

KU3HU.

I[InanupyemMble npeaMeTHbIE Pe3yabTAThI



Y4YeHHMK Hay4MTcA B 5-6 K/1accax (/151 HCNOJIb30BaHUA B IOBCeJHEBHOM KU3HH
U o6ecrieyeHUss BO3MOXKHOCTH YCIIEIIHOI'0 NPOAO0J/KeHUA 060pa3oBaHMs Ha 6a30BOM
YPOBHe)

DJIeMeHThI TeOPHH MHOKECTB 1 MATEeMAaTH4YeCKO JIOTUKH

e OnepupoBaTh Ha 6a30BOM YpOBHE' TOHATHMSAMH: MHOXECTBO, SJIEMEHT MHOMKECTBA,
IIOIMHO>KECTBO, IPUHAJIEKHOCTD;

® 3a]aBaTh MHOXECTBA I1EPEUHUCICHUEM UX 3JIEMEHTOB;

® HAXOJUTh IlepeceueHue, 00beIUHEHNE, TIOAMHOKECTBO B IPOCTEHIINX CUTyaLIUSX.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTHUX NMPEIMETOB:

® pAaCIIO3HABATh JIOTMYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.

Yuciaa

e OmnepupoBarh Ha 0a30BOM YpPOBHE IOHSATHUSAMH: HATypaJlbHOE YUCIIO, LEJIO€ YHUCIIO,
OOBIKHOBEHHasl P00k, IeCATUYHASL JPOoO0b, CMELIAHHOE YHMCII0, PALlHOHAIBHOE YHCIIO;

® NCIIOJIB30BAaTh CBOMCTBA YMCEN U IPABWIIA ACUCTBUI C PALMOHAIBHBIMU YHCIAMU IIPU
BBINIOJTHEHUH BBIYHMCIICHU;

® LCIOJIb30BAaTh IPU3HAKU JCIIUMOCTH Ha 2, 5, 3, 9, 10 npu BbINOJIHEHUN BBIYUCICHUN U
PELIEHUN HECIIOKHBIX 3a/1a4;

® BBINOJIHATH OKPYIJIEHUE PAllMOHAIBHBIX YUCENl B COOTBETCTBUH C IIPAaBUJIaMU;

® CpaBHMBATh pal[MOHAJIbHBIC YHCIIA.
B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

® OILICHUBAThH PE3YJIbTAThl BHIUUCICHUM MIPH PEIIEHUH IPAKTUUECKUX 3aj1ay;

® BBINOJIHATH CPABHEHUE YUCEN B PEAIbHBIX CUTYaIUAX;

® COCTaBJISTh YHCIIOBBIE BBIPAKEHUS INPU PELICHUU IMPAKTUYECKUX 3a/1ad U 3ajad U3
JIPYTUX y4EOHBIX MTPEIMETOB.

CTaTuCcTHKA M TeOpHs BEPOSATHOCTEH
e [IpencraBmnsiTh JaHHBIE B BUJE TaOIMII, JUarpamm,
e UYuTaTh MHPOPMALHNIO, TIPEICTABICHHYIO B BUE TAOIHIIBI, THATPAMMBI.
TexcroBble 3axaun

e PemaTh HECIOXKHbIE CIOKETHBIE 3aJaud pa3HbIX TUIOB Ha Bce apu(pMETHUYECKHE
JIEHCTBHS,

® CTPOUTh MOJIENb YCJIOBUS 3a/1a4H (B BUJE TaOIMIIbI, CXEMBI, PUCYHKA), B KOTOPO J1aHBbI
3HAUEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX BEJIMUMH, C LIENIbIO MIONCKA PELLICHUS 3aa4ul;

® OCYILIECTBIATH CIOCO0 MOKCKA pPelIeHus 3a7au, B KOTOPOM PacCy AeHHUE CTPOUTCS OT
yCIIOBUS K TpeOOBAHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELIEHUS 3a7a4u;

® BBIIEIATH JTallbl PEIICHUS 3aa4uH;

® UHTEPIPETUPOBATH BBIYMCIUTENBHBIE PE3YNIbTATHI B 337ja4€, UCCIEA0BATH ITOJIy4YEHHOE
pelleHue 3a1a4u;

® 3HAaTh pa3/IMyMe CKOPOCTEl 00BEKTa B CTOAYEH BOJE, IPOTUB TEUEHHUS U 110 TEUCHUIO
peKu;

e pelaTh 337a4M Ha HaXOXKIEHHE YacTH YKCIIa ¥ YMCIIa [0 €ro YacTH;

e pelaTh 337a4u pa3HbIX TUIIOB (Ha paboTy, Ha MOKYIKH, Ha IBUKEHUE), CBA3BIBAIOIINX
TPU BEJIUYUHBI, BBIIEIATH 3TH BEJIMYNHBI U OTHOLLIEHUS MEXKY HUMU;

® HAXOAWTH MPOLEHT OT YKCJA, YUCJIO IO MPOLEHTY OT HET0, HaXOIUTh MNPOLEHTHOE
OTHOLIEHHE [IBYX YHCEJI, HAaXOJUTh IPOLEHTHOE CHW)XCHHE WU IPOLEHTHOE IOBBIIIEHUE
BEJIMYUHBI,

® pelaTh HECIOKHBIE JJOTUYECKUE 3a/1a4l METOA0M PACCYKIECHUH.
B noBceHeBHOM KU3HHM M TIPH M3YYCHHHU APYTHX NPeIMETOB:

® BBIIBUraTh THMNOTE3bl O BO3MOXHBIX IMpENEIbHBIX 3HAYEHHUSX HCKOMBIX BEJIUYHMH B
3azaye (JenaTh IPUKHUJKY)




HarusaHnast reomerpust
I'eomerpuueckne purypbi

e OmnepupoBath Ha 6a30BOM ypOBHE MOHATHSIMHE: PUTYpPa, TOUKA, OTPE3OK, IPsIMasi, JTyd,
JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTroJbHUK, IPSIMOYTOJILHUK M KBaJpar,
OKPYXHOCTh W KpYT, MPSMOYTOJBHBIA Tapajienenunen, Kyo, map. M3o0paxars m3ydaeMbie
Gburypbl OT pyKkd U ¢ IOMOILBIO TUHEHKU U LIUPKYJIA.

B noBceHeBHO KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

e pelaTh NPAKTUYECKUE 33a4u C MPUMEHEHUEM MPOCTEHUIINX CBOICTB QUTYp.

H3mepenus u BbIYMcIeHUS

® BBLINOJIHATH U3MEPEHUE JJINH, PACCTOSHUHN, BEJIMYUH YTIIOB, C TOMOIILI0 HHCTPYMEHTOB
JUTSL U3MEPEHUH JTTUH U YTJIOB;

® BBHIUUCITH IIOMAAH MPSIMOYTOJIbHUKOB.
B noBceiHeBHOM KU3HM M TIPH M3YYEHHHU APYTUX MPeIMETOB:

® BBLIUMCIISITH PACCTOSIHUS HA MECTHOCTH B CTaHAAPTHBIX CHUTYaIUAX, TUIOIIAIN
MPSIMOYTOJIbHHKOB;

® BBINOJHATH NMPOCTEHIINE MOCTPOCHUS U MU3MEPEHUS HAa MECTHOCTH, HEOOXOIMMbIE B
peaabHOM KU3HU.

Hcropusi MaTeMaTHKH

® OMNUCHIBATH OTJIEIbHBIC BBIAAIOIINECS PE3YNbTAThl, MOJTYYCHHBIE B XOJIE PAa3BUTHUS
MaTEMAaTHKH KaK HAyKH;

® 3HATh MPUMEPHl MATEMATUYECKUX OTKPBITUHN U UX aBTOPOB, B CBSI3U C OTCUECTBEHHOW U
BCEMUPHON UCTOPHEH.

Y4YeHMK NOJIy4YUT BO3MOKHOCTb HAYYUThCA B 5-6 KJaccax (4/11 obecniedyeHUs
BO3MO>KHOCTH YCIELTHOT0 NPOA0/LKEHUSI 00pa30BaHUA Ha 6A30BOM M yIJIyGJIEHHOM
YPOBHSIX)

DJIeMEeHTbI TEOPUH MHOKECTB U MATEMATHYEeCKOM JIOTHKH

o Onepuposamv’ NOHAMUAMU: MHOICECME0, XAPAKMEPUCTIUKU MHONICECIEA, DNEMEHM
MHOJICECMBA, — nycmoe,  KOHeuHoe U  OeCcKOHeuHoe  MHONCeCmEo,  NOOMHOICECMEBO,
NPUHAONEHCHOCTD,

®  onpedenimv  NPUHAONEHCHOCMb  INeMEHmMA  MHONCeCms8y, O00beOUHeHUo U
nepeceueHur) MHONCeCm8, 3a0a8amb MHONCECMEO C NOMOWbIO NepeyucieHus 21eMeHmos,
C108ECHO20 ONUCAHUSL.
B noBce1HeBHOM KU3HM U NIPH U3YYEHHH APYTUX MPeEIMETOB:

® PACNO3HABAMb N02UHECKU HEKOPPEKMHbLE BbICKA3bIBAHUS,

® CcMpoUmMb YenouKu YMOo3aKkIo4e Ul Ha OCHO8E UCNONb308ANHUS NPABUTL TOSUKU.

Yucaa

o Onepuposamv HOHAMUAMU: HAMYPATLHOE YUCILO, MHOINCECMBO HAMYPAIbHLIX YUCel,
yenoe 4ucio, MHOICECMB0 YeablX yucel, 00bIKHOBEHHAsE Opodb, decamuunas Opobb, CMeulanHoe
YUCNIO,  PAYUOHANbHOE  YUCIO, MHONCECMB0  PAYUOHATbHBIX — YUCEN, 2e0MEempPUYeCcKasl
uHmepnpemayus HaMmypaibHsiX, YeavlX, PAYUOHATbHIX,

®  noOHUMAMb U 00BACHAMb CMBICT HOZUYUOHHOU 3ANUCU HAMYPATILHO20 YUCTA,

®  GLINONHAMb GLIYUCTIEHUS, 8 MOM YUCTe C UCNONIb308AHUEM NPUEMOE DAYUOHATILHBIX
8bIUUCTEHULL, 0OOCHOBbIBAMb AI2OPUMMbL 8bINOJIHEHUS OCUCMBUL;

® ucnonvzosamev npuzHaxu Oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmor u
npou3zee0eHUss Yucel npu GbINOIHEHUU BbIYUCTIHUN U peuleHuy 3a0ay, 060CHO8bIBAMb NPUSHAKU
denumocmu,

®  GLINONHAMb OKPY2IleHUE PAYUOHANbHBIX YUCET C 3A0AHHOU MOYHOCIbIO,

®  YNOPAOOUUBAMb YUCIA, 3ANUCAHHBLE 8 8UOE 0DLIKHOBEHHBIX U 0eCAMUUHBIX Opobell,

o naxooums HO/[ u HOK uucen u ucnonv3osams ux npu peuteHuu 3a0d, .




®  onepupoeamv noHsAMuUeM MoOYIb YUCIA, 2eOMempuUYecKas Uunmepnpemayus MooyJis
yucaa.
B noBceiHeBHOM KU3HM ¥ TIPU U3YYEHHH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABULA NPUOTUNCEHHBIX BLIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay
U pewteHuu 3a0a4 Opyaux yueOHvlX npeomemos;

®  GLINOAHAMb CPABHEHUe pPe3YIbMAamos GbIYUCIEHUN NPU peuleHUuU NpaKmudecKux
3a0au, 8 MOM Hucjie NPUOIUNCEHHBIX BbIUUCTEHU,

®  CcoCmasiamb UUCIOBblE BLIPANCEHUS. U OYEHUBAMb UX 3HAYEHUS NpU peuleHuu
NPAKmMu4ecKux 3a0ay u 3a0a4 u3z opyaux y4eOHulx npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

o Onepuposams NOHAMUSAMU: PABEHCHBO, YUCLOB0€ PABCHCMEBO, YPAGHEHUE, KOPEHb

VPABHEHUs, peuleHue YPAGHEeHUs, YUCTI080€ HEPABEHCBO.
CTaTuCTHKA M TeOPHsi BEPOSITHOCTEI

o  Onepuposams noHsMusAMU: CMOLOYAMbBlE U Kpy2osble Ouazpammsl, madiuysl
OaHHbIX, CpedHee apugmemuueckoe,

®  u381EeKAMb, UHPOPpMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX,

® cocmasnsims madIUYsl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceHeBHOI1 ;KH3HU U MPU U3YYE€HHUH IPYTHX NMPEIMETOB:

®  u381EKAMY, uHmMepnpemuposams u npeobpazoeviéams ungpopmayuio,
NPeoOCmasieHHyio 8 mabauyax u Ha OUAspamMMax, Ompaicarouyio C8oUCMea U Xapakmepucmuxu
PEAbHBIX NPOYECCO8 U SNEHUIL.

TexkcToBbIe 3a1a4n

e Pewams npocmole u CLOACHbIE 3a0A4U PAZHBIX MUNOS, A MAKI’CE 3A0aUl NOGIUEHHOL
mpyoHOCmu,

®  UCNONBL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CLONCHLIX 3a0ay OJisl
NOCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHUs 3a0ay (0m mpebdoeanus K yCio8uio
U om ycnosus Kk mpebosanuio);

®  MOOenUpo8amsb paccyiHcoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  gblOeNAMb IMANGL PeUleHUs 3a0aiU U COOePAHCAHUE KAt 0020 Imana,

®  UHMEpPNPemuposams  GbLIYUCIUMENbHbIE pe3yabmamsl 6 3adaue, UCCLe008amb
NOJYYEHHOE peltere 3a0ayll,

®  QHAMUBUPOBATL  BCEBOZMOMNCHbIE —CUMYAYUU  83AUMHO20  PACHONONCEHUS  O8YX
00beKmMOo8 U U3MeHeHUue UX XaAPaKmepucmuk npu COBMECMHOM OBUNCEHUU (CKOpOCMmb, 8pemsl,
paccmosiHue) npu peulenuu 3a0ay Ha O8udceHue 08YX 00beKMO8 KAK 6 OOHOM, MaK U 8
NPOMUBONONIONCHBIX HANPABTICHUSX,

®  UCCNE008aMb BCEBOZMOICHBIE CUMYAYUU NPU PEUEHUU 3a0aY HA 0BUIICEHUE NO peKe,
PAccMampusams pasHvle CUCHEMbl OMcYema,

®  pewams pazHOOOPA3HblE 3A0aYU «HA YACMUY,

® pewams U 0OOCHOBLIBAMb CB0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMULECKYIO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YaCmU HA OCHO8e KOHKPEMHO20 CMbICIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOS, CA3bIBAIOUUX MPU
eenuyunbl (Ha pabomy, HA NOKYNKU, HA OBUNCEHUE); blOeIsiMb MU GeNUYUNbI U OMHOULEHUS
MedHCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ay, KOHCMPYUpoeamv cOOCMEeHHble 3a0ayu
VKA3AHHBIX MUNOS.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® guidenamb Npu peuwleHuu 3a0ay Xapakmepucmuku paccmMampuedaemou 6 3adaue
cumyayuu, OmauyHvle OMm peanvHulX (me, 0m KOmopwlx ab6Ccmpazuposanicy), KOHCmpyupogams
HOBble CUMYAYUU C YYemoM SMUX XAPAKMePUCmuK, 8 4acmHOCMU, NPpU peleHuu 3a0ay Ha
KOHYeHmpayuu, y4umvléams ni0MHOCMb 6eUiecmaa;



®  pewams u KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PeAbHbIX CUMYayull,
8 KOmopulx He mpebyemcsi MOYHbLI 8bIYUCTUMETbHBIU Pe3yIbInam,
®  pewams 3a0a4u HA OBUICEHUE NO peKe, PACCMAMPUBAS PA3Hble CUCMeMbl OMCYemd.
Harasignas reomerpust
I'eomerpuueckne Gpurypnbl
o [/36nekams,  UHmMepnpemuposamv U  nNpeobpasoevieamv — UHGOPMAYUilo O
eeomempuieckux ueypax, npedcmasienHylo Ha 4epmexcax,
®  uzo0bOpadxcamv usyuaemvie ueypol om pyKU U C HOMOWDBIO KOMNbIOMEPHbLIX
UHCMPYMEHMO8.
HN3mepeHus u BbIYMCICHUS
®  GLINONHAMbL  UBMEpeHUe ONUH, PACCMOAHUL, GeIUYUH Y2108, C NOMOWbIO
UHCMPYMEHMO8 OJisl USMEPEHULl ONUH U V2l08;
®  BGLIYUCTAMDL NIOWAOU NPAMOY20JbHUKOS, KBAOpAmos, 00beMbl NpPAMOY20NbHbIX
napainnenenuneoos, Kyoos.
B noBceiHeBHOM KU3HM M NIPH U3YUYEHHH APYTUX NMPeIMETOB:
®  GLIYUCTAMbL PACCMOSAHUSA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUSX, HI0WAOU
Y4acmKo8 npsamoy20ibHOU hopMbl, 00beMbl KOMHAN,
®  GLINONHAMb NPOCMeENUUE NOCMPOEHUS HA MECIHOCMU, HeOOX0OUMbLE 8 PeaNbHOU HCUSHU,
®  OyeHusamv pasmepuvl peanrbHblX 00BLEKMO8 OKPYHCAIOULe20 MUPA.
HcTopust MaTeMaTUKHU
o Xapakmepu306amb 8K1a0 6b10ai0u4uxc,q mMamemanukos 6 pazeumue MmamemamuKku
U UHBIX HAYUYHbLX obnacmei.

Conep:xanue y4eOHOro npeamera

HartypaJjbHble yncia U HYJIb

HarypajibHblii psig ynces U ero cBoicTBa

HatypanbHoe 4mcClio, MHOKECTBO HAaTypaJIbHbIX YHCENl U €ro CBOMCTBa, M300pakeHue
HaTypaJIbHBIX YHCE] TOYKAMU Ha YUCIOBOM MpsiMoi. Mcronb3oBaHME CBOWMCTB HATYpPajdbHBIX
YHCeJl IPU PEIICHUH 3a/1au.

3anuch U YTeHHe HATYPAJIbHBIX YHCEJ

Paznuune mexny mudpoi u uucioM. [lo3unmoHHast 3amuch HATypalbHOIO YHUCIHA,
IIOMECTHOE 3HAauYeHHE IUQPBI, pa3psAbl U KIAcChl, COOTHOIIEHHE MEXIY ABYMS COCEIHUMHU
pa3psAAHBIMU €IMHULIAMH, YTEHUE U 3alMCh HaTypalbHBIX YUCEIL.

Oxpyrienue HaTypaJbHBIX YHCEJ

HeoOxonumocts okpyriienus. [IpaBuno okpyriieHust HaTypalbHbBIX YUCEII.

CpaBHeHHMe HATYpPaAJILHBIX YHCeJI, CPaBHeHHE ¢ YucaoMm ()

[ToHsiTHE O CpaBHEHMHU YHCEJl, CPABHEHHUE HATYpaJIbHBIX YUCEIN JIPYT C IPYTOM U C HYJIEM,
MaTeMaTHuYecKas 3alKich CPaBHEHUH, CIOCOOBI CPAaBHEHUS YUCEl.

JeiicTBHUS ¢ HATYPAJIBbHBIMH YHCJIAMH

CrnoxeHue M BbIUMTAHUE, KOMIIOHEHTHI CJIOKEHUS W BBIUUTAHUS, CBSI3b MEXKAY HUMH,
HaXO0X/IEHUE CYMMbI U Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTU MPU U3MEHEHUH KOMIIOHEHTOB
CJIOKEHMSI U BBIYUTAHUS.

YMHOXXEHUE U JelleHHne, KOMIIOHEHTbl YMHOXXEHMSI M JEJICHHS, CBSI3b MEXKIy HHUMH,
YMHOXXEHHE U CIIO)KEHHE B CTOJIOMK, JIeJIEHHE YTOJIKOM, MpOBEpKa pe3yibTara C MOMOILBIO
NPUKUAKA U 0OpaTHOTO NEHCTBUS.

IlepemecTuTeNnbHBIE W COYETATENIBHBI  3aKOHBI  CIOKEHHS M YMHOMKEHUS,
pacnpeenuTeNbHbI 3aKOH YMHOXEHHSI OTHOCHUTENIBHO CIIOKEHUS, 000CHO8aHUE al2OpUmmo8
8bINOJIHEHUS apupMemuiecKux Oeucmeuil.

CreneHb ¢ HATYPAJIbHBIM MOKa3aTeJIeM

3anuch 4yKciaa B BUAE CYMMBI pa3psiiHbIX CJIaracéMbIX, NOPSAJOK BBIIOJHEHUS AEMCTBUM B
BBIPAXEHUSIX, COJEPKAIINX CTETIEHb, BRIYUCICHNE 3HAUEHUI BbIPAaKEHHM, COJIEPKAIIUX CTETIEHb.



Yuci10Bble BHIPAKEHUSA

UucnoBoe BBIPaKEHUE U €r0 3HAYCHUE, TOPAIOK BBIIIOJIHECHUS JEHCTBUM.

Jlesenne ¢ ocTaTkOM

JleneHue ¢ 0CTaTKOM Ha MHOKECTBE HaTypaJIbHBIX YUCEII, CEOUCMEA OeNleHUsl C OCMAMKOM.
[IpakTuueckue 3a1aun Ha JEJIEHNUE C OCTATKOM.

CgoiicTBa U NPU3HAKY JAEJIUMOCTH

CBOMCTBO AEIMMOCTUA CyMMBI (pa3HOCTH) Ha uncio. [Ipu3naku nenumoctu Ha 2, 3, 5, 9,
10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jlokazamenbcmeo npusnaxkos oerumocmu. Pemienue
IPAKTUYECKUX 3a7a4 C IPUMEHEHUEM IIPU3HAKOB JIEIMMOCTH.

Pa3yioskeHune 4ucjia Ha MPOCThIE MHOKHUTEIH

[IpocThie U cocTaBHBIE YUCIA, peuemo pamocghena.

Pa3niosxeHne HaTypaJbHOIO YMCIIa HA MHOKHUTEIH, PA3JI0KEHUE Ha IIPOCTHIE MHOKUTEIIH.
Konuuecmeo oOenumeneu uwucna, aneopumm pasznodceHus YUCIA HA NPOCHble MHOICUMENU,
OCHOBHAS Meopema apughmemuxu.

Auaredpanyeckue BbIpaKeHHs

Hcnonb3oBanue OykB JUisi 0003HAYEHUS YUCENl, BBIYMCICHUE 3HAUCHUSI allre0panyeckoro
BBIPQ)KEHUS, TPUMEHEHUE aNTreOpandecKuX BBIPAKCHHUN Ui 3aIUCH CBOMCTB apU(pMETUYECKUX
neiicTBUl, peobpa3zoBaHue anredOpandeckux BbIPAKEHUH.

JeanTenu U KpaTHble

Jlenutenb U ero cBoiicTea, 00Ul fenuTens ABYX U Oojiee yuces, HauOOoIbIIUNA 001U
JIeJIUTENb, B3AaUMHO MPOCTHIE YMCIIA, HAX0XAEHUE HauboJbiiero oouero aenutens. KpatHoe u
€ro CBOMCTBa, o0Ilee KpaTHOE JBYX M OoJiee yucell, HAaMMEHbIIee 00liee KpaTHOE, CIIOCOObI
HAXOKJCHUSI HAMMEHBIIIET0 00IIEero KpaTHOro.

Apodu

OO0ObIKHOBEHHBbIE IPOOH

Hons, yacte, ApoOHOe uucio, IpoOb. [IpoOHOe uMCIO Kak pe3yinbTaT JAeJICHHUs.
[IpaBunbHBIE U HEMPABUWIIbHBIE APOOH, CMEIIAaHHAast JPOOb (CMEIIAHHOE YHCIIO0).

3anuch HaTYypaJIbHOrO YKciia B BUE ApoOu C 33laHHBIM 3HaMeHaTesleM, IpeoOpa3oBaHue
CMEIIaHHOH IpoOH B HEMPaBMIIbHYIO Ap0o0b U HA00OPOT.

IIpuBenenue apobeii k oduieMy 3HameHaTen0. CpaBHEHUE OOBIKHOBEHHBIX JIPOOEH.

CrnosxeHue 1 BBIYMTaHHE OOBIKHOBEHHBIX JIpo0eil. Y MHOXKEHHE U JielIeHnEe OObIKHOBEHHBIX
Ipobeii.

Apudmernueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSIMHU.

Apudmernueckue 1eicTBUS € IPOOHBIMHU YUCIAMH.

Cnocobul payuonanuzayuu 6bl4UCIeHUl U UX NPUMEHeHUe NPU 8bINOIHEHUU OelCMEULL.

JdecsiTuunbIe APOOH

Henast u npobHast yacTu necatuyHou Apodu. IIpeodpazoBanue necATHUHBIX ApoOeill B
00bIKHOBeHHBbIE. CpaBHEHHUE IECATUYHBIX ApoOeil. CiiokeHne U BBIYUTaHUE JeCATUYHBIX IPOOei.
OxpyrieHue JecATUYHbIX JApoOed. VYMHOXEHHWE U JeJeHHE JIECATUYHBIX JpOOeH.
Ilpeobpazosanue o06vikHOBeHHbIX Opobell 6 OdecsimuyHvle Opodu. Koneunvle u OeckoHeuHvle
decsimuunble Opoou.

OTHoIeHHe ABYX YK Ces

Macmrab Ha utane u kapre. [Iponopuuu. ColicTBa Mponopuuii, (pUMEHEHHE MPOTOPLU
Y OTHOILIEHUH NPU PELIEHUH 3a/1a4.

Cpennee apugmMernyeckoe qucea

Cpennee apudmernueckoe 1Byx uncen. MzobpaxkeHnue cpennero apupMeTuyeckoro aByx
yycel Ha YHCIOBOM mpsMol. PelleHMe MNpakTHYECKUX 3a7ad C MNPUMEHEHHEM CpPEIHEro
apupmetnueckoro. Cpedree apugdmemuyeckoe HeCKOIbKUX YUCEI.

IIpoueHTHI

[TonsaTue nponeHTa. BerunciieHne NpoueHTOB OT YMCIIa ¥ YACTIa IO U3BECTHOMY ITPOLIEHTY,
BbIpaXKEHHE OTHOIICHHUS B ITPOLIEHTaX. PelieHne HecnoXKHbIX MPaKTUYECKHX 3a/1a4 C MPOLIEHTaMHU.

JAunarpamMmmbl



Cronbuatble W KpyroBble aWarpaMmbl. V3BnedueHue uWHGOpPMANMKM W3 AUATPAMM.
H3zo0padicenue ouazpamm no yucio8blm OAHHbIM.

PaunuonanbHblie uncia

IloJi0KUTeIbHBIE U OTPUIIATEIbHBIE YHCIA

N300paxkeHne yncen Ha YMCIOBOH (KOOpAMHATHOMW) nipsimoii. CpaBHeHUe yrcen. Moaynb
YyHCclla, TeOMETpUYEeCKass WHTEeprpeTanus MoAayis 4yucia. J(eHCTBUS € MOJIOKHUTEIbHBIMU U
OTPULATENILHBIMU YUCIIaMU. MHOXKECTBO LIENBIX YUCEIL.

IlonsiTHe 0 pauMoHAJBLHOM uHchae. [lepsuuHoe npedcmasieHue o0 MHOJHCECBE
payuonanvubix yucen. JIecTBUs ¢ pallMOHAIbHBIMU YHCIAMH.

Pelnenne TeKCcTOBBIX 32124

Eaunuubl uM3MepeHMii: JUIMHBI, IUIOIIAAM, O0BEMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEX]y €IWHULIAMU HU3MEPEHHUS KaXJ0H BEIMYMHBL. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMsI, PACCTOSIHUE; IPOU3BOAUTEIBHOCTb, BpeMs, paloTa; LieHa,
KOJIMYECTBO, CTOUMOCT.

3anaun Ha Bce apupMeTHUECKHE AeHCTBUS

Pemenne TekcToBBIX 3a1au apudmerndeckuM criocobom. VcnonabzoBanue Tadbnui, cxem,
yepTexel, JPyrux CpeaCcTB NPEACTABICHUS JaHHbBIX IIPH PEIICHUU 3a]Ia4H.

3agaum Ha IBUKEeHUE, PA00Ty M MOKYNKH

Pemenne HecnoxkHBIX 3a/1a4 Ha IBUKEHUE B IPOTUBOIIOJIOKHBIX HAIIPABJIEHUSX, B OTHOM
HAIPaBIICHUU, JBMKEHHE IO pPEKe IO TEUEHUI0 M MPOTUB TeueHus. PemieHue 3amad Ha
coBMecTHYIO0 paboty. [Ipumenenue npodeit npu pemieHun 3aaau.

3agauu Ha YACTH, T0JIH, TPOLEHTHI

Pemenue 3aau Ha HaXOXKJAEHHE YaCcTU YMCIIA U YMCa 10 ero yactu. Pemenue 3ana4 Ha
poLEeHTHI U aonu. [IpuMeneHne mponopiuil Npu peneHuy 3a1ay.

Jlornuyeckue 3agaumn

Pemennie HeclHOXHBIX JIOTUYECKUX 3adad. Pewenue nocuyeckux 3a0ay ¢ NOMOUBIO
epagos, mabnuy.

OcHoBHbIE MeTOAbl pelIeHUs] TEeKCTOBBIX 3ada4: apudmernyeckuit, mnepedop
BapHaHTOB.

Harnsinaasi reomerpus

Ourypsl B okpykatouieM Mupe. Harisanele npeactaBieHus o QUrypax Ha IJIOCKOCTH:
npsiMasi, OTPE30K, JIyY, YroJj, JoMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KpyT. YeThIpeXyroyibHUK,
IpSIMOYTOJIBHUK, KBaapaT. TpeyroabHUK, 6udbl mpey2onbHukos. IlpasunvHble MHO20Y20IbHUKU.
N300pakeHre OCHOBHBIX F€OMETPUUECKUX (PUTYD. B3aumnoe pacnonodicenue 08yx npsamblx, 08yx
OKpPYHCHOCMEU, NPAMOLL U OKpYHCHOCmU. JITMHa oTpe3Ka, JJoMaHO!. EnquHuIIbI U3MEepeHus ITTUHBIL.
ITocTpoeHne oTpe3ka 3amaHHOW UIMHBL. Bunel yrimos. I'pagycHas mepa yria. M3mepenue u
MIOCTPOEHHUE YIJIOB C TIOMOIIbIO TPAHCIIOPTHPA.

[Tepumerp MHOTOYTONMBHUKA. [TOHATHE TUIOMIAU GUTYPHI; €TUHUIIBI U3MEPEHUS IITIOMIAIH.
[Tnomane mnpsMoyrosnbHHMKa, KBajipara. llpubnnmkeHHOEe uW3MepeHHe IUIomaan QUryp Ha
KJeTryatoil Oymare. PasHnogenuxue guzypol.

Harnsguele npeacraBieHuss O MPOCTPAHCTBEHHBIX (UIypax: KyO, mapauienenumnen,
npusMa, mupamujaa, map, cdepa, KoHyc, UIUHAP. V300pakeHre MPOCTPaAaHCTBEHHBIX (QUTYP.
Ilpumepvr ceuenuu. Mmnocoepannuku. Ilpasunvnvie mnococpanuuxu. IlpuMepbl pa3BepTOK
MHOTOTPAaHHUKOB, IUJIMHAPA U KOHYCa.

[Tonstue o6bema; enuHUIBI 00beMa. OOBEM TPIMOYTOJILHOTO MapajuIeNienuIeia, Kyoa.

Ilonatue o paseHctBe ¢uryp. LleHTpanbHas, oceBas U 3epKalbHAs CUMMETPUU.
N300paxeHne CHMMETPUYHBIX (QUTYD.

Pemenne npakTuyeckux 3aaad ¢ MPUMEHEHUEM TPOCTEHININUX CBOWCTB (DUTYD.

HcTopust MaTeMaTUKHU

Tossnenue yugp, 6yxe, uepoenughos 8 npoyecce cuema u pacnpeoeieHus npooyKmos Ha
Jpesnem Brnuscnem Bocmoxke. Césazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmuoecamepuunou cucmemvl cuucnenus. llosenenue decamudnol 3anucu
yucer.



Pooicoenue u pazsumue apugpmemuxu namypanonvix uucen. HOK, HO/, npocmvie yucaa.
Pewemo Opamocghena.
Ilosgnenue Hy1A U OMPUYAMETLHBIX YUCEN 8 Mamemamuke opeenocmu. Ponw /Juogpanma.

Touemy (—1)(—1) =+1?

Ipoou e Basunone, Eecunme, Pume. Omkpovimue Oecamuunvix Opobeti. CmapunHvle
cucmemol mep. Jecamuunvie Opobu u mempuueckas cucmema mep. JI. Macnuyxuii.

TemaTnuyeckoe NJIaHNPOBaHUE

Pasnen kypca KoaunuyecTBO 4yacoB
Harypanbnbie uncna 20 ygaca
Cll0’)keHHEe ¥ BBIYMTAHUE HATYpaJbHbIX YUCET 30 gacoB
YMHOKEHUE U JIeJIEHNE HATypaJIbHbIX YUCEIl 36 yaca
OOBIKHOBEHHBIE JpOOU 56 yacoB
JlecsaTnuHbie TpoOH 46 yacos
JlenuMocCTh HaTypaJIbHBIX YHCEl 17 yacos
OTHoLIEHUS U TPONIOPLIUU 28 yacoB
Pammonanbupie uncia ¥ AeCTBUA HAJl HUMU 70 gacoB
[ToBTOpenue u cucremaru3anus yueOHOro Marepuana | 37 yacoB
Bcero 340 yacos
5 kaacc

IInanupyemsle pe3yabTaThl

IIpenmerHbIe pe3yabTaThl:
1) <¢dopmupoBaHue NpenCTaBIEHUI 0 MaTeMaTHKe KaKk O METOJIe MO3HAHUs JIeHCTBUTEIBHOCTH,

MTO3BOJISIIOIIEM OMMCHIBATh U U3y4YaTh peabHbIE MPOLECCH U SIBICHUS:
OCO3HAHME POJIM MaTeMaTHKH B pa3BuTHM Poccuu u Mupa;
BO3MOXXHOCTh TIPUBECTH MPHUMEPHI U3 OT€YECTBEHHOW W BCEMHPHOW MCTOPUM MAaTEMaTHYECKHX
OTKPBITUH U UX aBTOPOB;
2) pa3BuTHE yMeHUN paldoTaTh € Y4eOHBIM MAaT€MaTHYECKMM TEKCTOM (aHAJIM3UpPOBATh,
U3BIIEKATh HEOOXOUMYIO HH(POPMAIIHIO),
3) omepupoBaHHE TOHATUSMHU: MHOMKECTBO, O3JEMEHT MHOXECTBa, IOJAMHOXECTBO,
NPUHAAICKHOCTh, HAaXOXKJEHHE NepeceueHusi, OObeIMHEHHS MOIMHOXKECTBA B IMPOCTEHUIINX
CUTYaIIHsX;
pellIeHHe CIOKETHBIX 3a/1a4 Pa3HbIX TUIIOB Ha Bce apu(METHUECKUE NeHCTBUS;
IpUMEHEHHE crloco0a MoucKa pelieHus 3aJa4ui, B KOTOPOM PACCYKJIEHUE CTPOUTCS OT YCIIOBUS K
TpeOOBaHUIO WK OT TPEOOBaHUS K YCIOBHIO;
COCTaBJICHME IUIAaHA peUIeHMs] 3aJaud, BBIJCIICEHHWE OTAlOB €€ pEelIeHUs, WHTepIpeTarus



BBIYMCIIUTEIIBHBIX PE3YIbTAaTOB B 33/1a4€, UCCIECOBAHUE ITOJIyYEHHOIO PEILICHU 3a1a4H;
HaXO0XICHNE IIPOLEHTA OT YUCIIA, YHUCIIa 110 IPOLEHTY OT HErOo,

pelleHne JIOTUYECKUX 3a/1a4;

3) pa3BuUTHE NPEACTABICHUIN O YUCIIE U YMCIOBBIX CUCTEMAX OT HAaTypaJbHBIX 10 PALlMOHAIBHBIX
YKCEJI; OBJIAJICHUE HABBIKAMH YCTHBIX, IMCbMEHHBIX, MHCTPYMEHTAIbHBIX BEIYMCIICHHUMN:
ONEpPUPOBAHUE MOHATHAMU: HATYpaJbHOE YUCIIO, OOBIKHOBEHHAs ApoOb, NECSATUYHAs JpoOb,
CMEILIaHHOE YHUCIIO,

UCIIOJIb30BAaHUE CBOMCTBA YHMCENl U 3aKOHOB apuU(METHUYECKMX OIepalui ¢ yuciaMu IMpu
BBIIIOJIHCHUY BBIYUCIICHUN;

BBITIOJTHEHUE OKPYIJICHUS YHCEIl B COOTBETCTBUU C IIPABUIIAMU;

CPaBHEHHE YHCEIL;

4) onpeneneHue MOJ0XKEHUS TOUKH 10 €€ KOOpAUHATaM,

5) oBiageHUE T€OMETPUUYECKUM S3bIKOM; PA3BUTHUE YMEHUS HCIIOJIb30BATH €r0 JUIs OIMCAHMS
IIPEIMETOB  OKPYXKAlOLIEr0  MHUPA;  PAa3BUTUE  IMPOCTPAHCTBEHHBIX  IPEICTABIICHHUH,
M300pa3UTEIbHBIX YMEHUHN, HABBIKOB T€OMETPUUYECKUX ITOCTPOECHUIA:

OINlepUPOBAHUE MOHATUAMU: HUTYpa, TOUKA, OTPE30K, IpsAMasi, Iy, JOMaHasl, yroJi,
MHOT'OYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IIPSIMOYTOJIbHUK U KBaJpar,
pSMOYTOJIbHBIN Mapasuienenunesn, Kyo; n3o0paxeHne u3ydaeMbiX GUIyp OT PyKH U €

IIOMOILBIO JIMHEVKN U IUPKYJISA; BBIIOJIHEHUE U3MEPEHHUS UINH, PACCTOSHUN, BEJIMYUH YIJIOB C
IIOMOLIbI0 HHCTPYMEHTOB JJIs1 U3MEPEHU JUIMH U YIJIOB;

6) pa3BUTHE YMEHHI W3BIIEKaTh HH()OPMAINIO, PEICTABICHHYIO B TaOJMIIaX, HA AUAarpaMMax,
peleHre NPOCTeNIINX KOMOMHATOPHBIX 3a/1a4;

7) pa3BUTUE YMEHUN IPUMEHSTh U3yYEHHbIE TOHITHS, PE3YJIbTAaThl, METO/IbI JJISl PELLICHUS 3a/1a4
IIPAKTUYECKOI0 XapakTepa M 3ajad W3 CMEXHBIX JWCHUILNIMH C HCIOJIb30BAaHUEM IIpU
HEO0OXOMMOCTH CIPABOYHBIX MATEPUAIOB, KOMIIbIOTEPA, MOJIb30BATHCS OLEHKON M MPUKUIKON
IIPY NIPAKTUYECKUX pacueTax:

pacrio3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAHUN;

OLICHMBAHME PE3YJIbTATOB BHIYMCICHUH NPU PEIIEHUH NPAKTUYECKUX 3a/1a4;

BBIIIOJIHEHME CPABHEHMS YHCEIl B PEAIBHBIX CUTYaLIHSIX;

VCII0JIb30BAaHUE YHCIIOBBIX BBIPAXKEHUN IIPY PEILICHUH NMPAKTUYECKHUX 3a]ad U 3a1ad U3 APYTUx
y4eOHBIX IPEIMETOB;

pelleHre NPaKTUYEeCKUX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOMCTB GUTyp;

BBITNIOJTHEHHE POCTENIINX OCTPOCHUN U U3MEPEHUN Ha MECTHOCTH, HEOOXOUMBIX B peanbHON
JKU3HHU.

IlnanupyemMblie npeaMeTHbIE Pe3yJabTAThI:

Ydyenuk Hayuutcs B 5 kiacce (IJIfl MCHOJIb30BAHMS B NOBCEJHEBHOM KU3HM H
o0ecreyeHusi BO3MOKHOCTH YCIIEITHOTO MPOJ0JI:KeHUsI 00pa30oBaHus Ha (230BOM YPOBHe)

e OmnepupoBarh Ha 6a30BOM ypoBHE® TOHATHSIMH: MHOXECTBO, DJIEMEHT MHOXKECTBA,
ITOAMHOKECTBO, IPUHAJIEKHOCTb;

® 33]]aBaTh MHOXECTBA MEPEUUCIEHUEM HX JIEMEHTOB;

® HaxOJUTh NepecedeHne, 00beAMHEHUE, TTOIMHOKECTBO B MIPOCTEUIITUX CUTYAIUAX.
B noBceaqHeBHOM JKU3HU U NIPU U3YYEHUH APYTHUX MPeIMeTOB:

® pacro3HaBaTh JOTHUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUA.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHITHSMHU: HATYPAJIbHOE YUCIIO, OOBIKHOBEHHAs
JIpo0b, AeCATUYHAS APOOb, CMEIIAHHOE YHCIIO;

® CIOJIb30BATh CBOMCTBA YMCEN U IPABUIIA JEUCTBUM C PAlMOHAJIBHBIMU YUCIAMHU IIPU
BBITTOJTHEHUH BBIYUCIICHUN;

® BBINOJIHATE OKPYIJICHUE PALMOHAJIBHBIX YUCE B COOTBETCTBUU C ITPABUIIAMMU;




® CpaBHHMBATh PALlMOHAIBHBIC YHCTIA.
B noBcegHeBHOI KM3HM M NIPU U3YYEHHH JPYTHX NPEAMETOB:

® OIECHHUBAThH PE3YJIbTAThl BRIYMCICHUN NIPU PEIICHUH MPAKTHUECKUX 3a71ay;

® BBINOJHATH CPABHEHUE YUCET B PEATTbHBIX CUTYAIUX;

® COCTaBJISATh YMCIOBBIE BBIPAKEHUS IPU PELIEHUM IPAKTUUYECKMX 3a1ad M 3ajJad W3
JPYruX y4eOHBIX MPEAMETOB.
CraTncTUKA U TeOpusi BEPOATHOCTEM

e [lpesncraBnATh JaHHBIC B BUAE TaOJIHII, AUATPAMM,

e uyTaTh HHPOPMALINIO, TIPEACTABICHHYIO B BUIEC TaOIUIIbI, TUArPAMMBI.
TexcToBbIe 321241

e PemaTh HECIIOKHBIE CIOKETHBIE 3aJlaud pa3HbIX TUIIOB Ha Bce apupMETHUYECKHE
JIeHCTBHS,

® CTPOUTh MOJIENb YCJIOBUSA 3a/1a4H (B BUJE TaOIMIIbI, CXEMBI, PUCYHKA), B KOTOPOH JaHBbI
3HA4YEHUs JIBYX U3 TPEX B3aUMOCBSI3aHHbBIX BEJIMYMH, C LIEJIbIO TOMCKA PEILICHHs 3a/1auH;

® OCYIIECTBJIATH CIIOCOO MOMCKA PEIICHHS 33]]a4H, B KOTOPOM PacCy>KACHUE CTPOUTCS OT
yCIIOBHA K TPEOOBAaHUIO MM OT TpeOOBaHUSA K YCIOBHUIO;

® COCTaBIATH IIJIaH PELICHUs 3aJ]auy;

® BBIJEIATH STalbl PEIICHUS 3a/1a4H;

® UHTEPIPETUPOBATh BHIYUCIUTEIbHBIE PE3YIbTAThl B 33]ja4€, HCCIEI0BATh OJYyYEHHOE
peleHue 3a1au;

® 3HATh Pa3IMYMEe CKOPOCTEH 00BEKTa B CTOSYCH BOJE, IPOTHB TEYCHUS U TI0 TEUCHUIO
peKy;

e pelaTh 337a4U Ha HaXOXKIEHHE YacTH YKCJIa ¥ YMCIIa [0 €ro YacTH;

® pemiaTh 33/1a4M Pa3HBIX TUIOB (Ha padoTy, Ha MOKYIIKH, HA JBH)KEHHUE), CBSA3BIBAIOIINX
TPU BEJIMYMHBI, BEIICTSTH ATH BEIMYMHBI M OTHOIICHHUS MEXTy HUMH;

® HAXOJUTb IIPOLEHT OT YUCIIA, YUCIIO 110 MPOLEHTY OT HEro;

® pelaTh HECIO0XKHbIE JJOTMUECKUE 3a/1a4l METO/I0M PacCyKICHHM.
B noBceHeBHOI :KM3HHM M NIPU U3YYeHHH APYTHX NPEAMETOB:

® BBIIBUTaTh THIIOTE3Bl O BO3MOXKHBIX NPEACTHHBIX 3HAUCHHSIX HCKOMBIX BEJIWYHH B
3azaye (JenaTh IPUKHUJKY)
Harasinnas reomerpus
I'eomeTpuueckue Gpurypsi

e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATHAMM: QUTypa, TOUKA, OTPE3OK, MpsAmasi, Iy,
JIOMaHasi, yrojl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, MPSIMOYTOJIBHUK U KBaJIpar,
OKPYKHOCTBb M KpYT, MPSIMOYTOJIbHBIN Mapajuienenunen, Kyo. M300paxars usydaemblie GUrypol
OT PYKH U C TIOMOIIBIO JIMHEHKU U [IUPKYIIS.

B noBcegHeBHOI )KM3HM M NIPU U3YYeHHH APYTHX NPeEAMETOB:

e pelaTh NPAaKTUYECKUE 33a4u C IPUMEHEHUEM NTPOCTEHIINX CBOMCTB QUTYP.
N3mepennsi u BbIYHCIEHUSA

® BBINOJIHATH U3MEPEHHE JJIMH, PACCTOSIHUN, BETMYUH YIJIOB, C HOMOIBI0 HHCTPYMEHTOB
JUIS U3MEPEHUH UIMH U YTJIOB;

® BBIYHCIIATH TUIOMIAH MIPSIMOYTOJIHHHUKOB.
B noBceaHeBHOI ;KM3HU M MPU U3YYeHUH IPYTUX MPEAMETOB:

® BBIYHUCIATH PACCTOSIHMS HAa MECTHOCTH B CTAaHIAPTHBIX CUTYalUsX, I[UIOIIAIH
IPSMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEHIINE MOCTPOCHUSI U M3MEPEHUsS HAa MECTHOCTH, HEOOXOIMMbIE B
pEATbHOM KU3HH.
Hcropust MaTeMaTHKHU

® OMNUCHIBAaTh OT/IEJbHBIE BBIAAIOIIMECS PE3YNIbTAThl, MOJYyYEHHBbIE B XOAE Pa3BUTHUS
MaTeMaTHKH KaK HAYKH;

® 3HATh IPUMEPbl MATEMAaTUUYECKUX OTKPBITUN U UX aBTOPOB, B CBS3U C OTEUECTBEHHOU U
BCEMHUPHOMN UCTOPUEH.



Yuenuxk nonyuum eo3modcnocms Hayuumovcs 6 5 kKiaacce (0na  odecnedeHus
603MOMNCHOCHU YCREUIHO20 NPOOOJIHCEHUS 00PA308AHUA HA HA3080M U Y2TIYOJIEHHOM YPOBHSAX)
JJieMeHThI TEOPHMH MHOKECTB H MATEMATH4Y€CKOMH JIOTUKH

o Onepuposamv NOHAMUAMU: MHOICECMBO, XAPAKMEPUCUKU MHONCECEA, dJIeMeHM
MHOJICECMBA, — Nycmoe,  KOHeuHoe U  OeCKOHeuHoe  MHOJHCECmBO,  NOOMHOICECMEBO,
NPUHAONEHCHOCHID,

®  onpedenimv  NPUHAONEHCHOCMb — JNEeMEHMA  MHOMCECm8y,  00beOUHEeHUIo U
nepeceueHur0 MHONCECM8, 3a0a6amb MHONCECMEO C NOMOWbIO NePeyuUcieHus J1eMeHmos,
CNOBECHO20 ONUCAHUSL.
B noBcexHeBHOM KU3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

®  PACNO3HABAMb JIOCUHECKU HEKOPPEKMHbLE 8blCKA3bIBAHUSL,

® CMpOUmMb YeNnOUKU YMO3AKIIOUEeHUI HA OCHO8E UCHONb308AHUSL NPABUTL TOSUKU.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCILO, MHONCECMBO HAMYPAIbHLIX HUCEI,
yenoe Yucio, MHONICECMB0 YelblX Yucel, 00bIKHOBEHHAsE Opobb, decamudnas opoodsb, cMeulaHHoe
YUCNIO, PAYUOHANbHOE  YUCIAO, MHONCECMBO  DAYUOHANbHBLIX — UYUCEN,  2e0MempUYeCcKdsl
unmepnpemayusi HamypaibHuLX, Yeablx, PAYUOHATbHBIX,

®  NOHUMAMDb U 0OBACHAMb CMbICT HOZUYUOHHOU 3ANUCU HAMYPAILHO20 YUCTA,

®  GLINOJHAMb BLIYUCILEHUS, 8 MOM YUCIe C UCNOIb30BAHUEM NPUEMOE DAYUOHAILHBIX
8bIYUCTEHULL, 0OOCHOBLIBAMb AN2OPUMMbL BbINOJIHEHUS. OeUCMBULL,

®  GBINOJIHAMb OKPY2IICHUE PAYUOHATBHBIX YUCET C 3A0AHHOU MOYHOCMbIO,;

®  YNOpA0OUUBAMb YUCIA, 3ANUCAHHbBIE 8 8UOe OObIKHOBEHHBIX U OeCAMUYHBIX OpObell;
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb NPAGULA NPUOTIUNCCHHBIX 8bIMUCTCHUL NPU PEULeHUU NPAKMUYECKUX 3A0aY
U pewieHuly 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOJHAMb CPABHEHUE Pe3VIAbMAmMo8 BblYUCIeHU NPU peueHuu NpaKmuieckKux
3a0ay, 8 MOM YUCie NPUOTUNCEHHBIX BbIYUCTECHULL,

®  COCMAsIAMb YUCIO8blEe GLIPANCCHUS U OYECHUBAMb UX 3HAYEHUS NPU peuleHul
NPAKMUYECKUX 3a0a4 u 3a0ay u3z opyeux y4eOHuix npeomemos.

YpaBHeHUsI 1 HEPABEHCTBA

o  Onepuposame NOHAMUSIMU: PABEHCHBO, YUCIOB0€ PABCHCMEBO, YPAGHEHUE, KOPEHb

VPABHEHUs, peuleHue YPAGHEHUs, YUCTI080€ HEPABEHCMBO.
CTaTHCTHKA U TeOpHs BEPOSITHOCTEMH

o Onepuposame nOHsMUAMU. MAOTUYLI OAHHBIX, CPEOHee apudmemuueckoe,

®  u3zgreKamv, uHGopmayulo, NPEIACTaBICHHYIO B TAOIUIAX, HA JUarpaMMax;

® cocmasnsms mabauybl, CMpPoOUms OUASPAMMbL HA OCHOBE OAHHbIX.

B noBceHeBHOM KU3HM ¥ TIPU U3YYEHUH APYTUX MPEIMETOB:

®  uzeIeKamv, UHmMeEpPNpemuposams u npeobpazoevieams unpopmayuio,
MPEJICTABICHHYIO B Ta0JMIIaX M Ha JuarpamMmax, OTPaKaroIlyl0 CBOMCTBA U XapaKTEPUCTHKHU
PEATBHBIX MPOIIECCOB U SBIICHUH.

TexcToBbBIE 3a1a4H

e Pewamb npocmoie u CI0XHCHbIE 3A0AUU PAZHBIX MUNOS, A MAKHCE 3A0a4U NOSLIUUEHHOU
mpyoHoCcmu,

®  UCNONBL308AMb pA3Hble KPAMKUE 3aNUCU KAK MOOelU MeKCMO8 CIONHCHbIX 3a0ay O
HOCMPOEHUs NOUCKOBOLL CXeMbl U peuleHust 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (0m mpebo8aHus K yCi08Uio
U om ycnosust K mpebo8anuio);

®  M00enUposams paccyicoeHus npu noucke peueHus 3a0ay ¢ NOMowbio epagp-cxemol,

®  8blOeNAMb IMANBL PeUleHUsl 3a0aiU U COOEPACAHUE KAHCO020 IMana;



®  UHMepnpPemuposamsb GbINUCIUMENbHBIE pe3YIbmamsl 6 3aoade, UCC1e008amy
NONYUEeHHOe peuenue 3a0a4u,
®  QHATU3UPOBAMb  BCEBO3MOJICHbIE CUMYAYUU  63AUMHO20 PACHONIONCEHUS  O8YX
00beKmMo8 U UsMEeHeHue Ux Xapakmepucmux npu COBMeCMHOM OBUNCEHUU (CKOPOCMb, 6pems,
paccmosiHue) npu peuteHuu 3a0ay Ha O08udceHue 08YX 00bEeKmMo8 KaKk 8 O0OHOM, MAaK U 8
NPOMUEONOJIOHNCHBIX HANPABLCHUSAX,
®  UCCIe008amb BCEBO3ZMOIICHBIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdICEHUEe NO peKe,
paccmampusams pasHvle Cucmembl OmMc4eéma,
®  pewambs paznoobpaszHvie 3a0a4U «HA YACUY,
® pewamb u 000CHOBLIGAMb CBOE peuleHue 3a0ay (8blOeNamb MameMamuiecKyto
OCHOBY) HA HAXO0JCOEHUe Yacmu YUCIA U YUcia no e20 4acmu Ha OCHO8€ KOHKPEmHO20 CMblCla
opoou;
®  0co3Hasamv u 00BACHAMb UOEHMUYHOCMb 3A0aY PASHLIX MUNOS, CEA3bIBAIOWUX MPU
geuduHbl (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE); 6bl0eNamb MU GeNUUUHbI U OMHOULEHUS]
MedHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3aoay, KOHCMPYUpoeams coOCmeeHHbvle 3a0aiu
VKA3QHHbIX MUNOS.
B noBcetHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEJIMETOB:
® gui0enamb Npu peuwleHuu 3a0ad Xapakmepucmuku paccCmMampueéaemou 6 3aaue
cumyayuu, OmauYHvle Om pearvHvlX (me, Om KOmopblx abCcmpazuposanucy), KOHCMmpyupoeams
HOBblEe CUMYAYUU C YYEMOM IMUX XAPAKMEPUCMUK, 6 YACMHOCMU, NpU peweHuu 3a0ai Ha
KOHYeHmpayuu, y4umuléams nji0MHOCMb 6euecmed;
®  pewiams u KOHCMPYUPOBAms 3a0a4u Ha4 OCHOBE PACCMOMPEHUS PEATIbHbIX CUMYAYUl,
6 KOMopblx He mpedyemcs MOUHbLU BbIYUCTUMETbHBLU Pe3YTbmam,
®  pewams 3a0a4u HA OBUIICEHUE NO peKe, PACCMAMPUBASL PA3Hble CUCEMbl OMCYema.
Harnsignasi reomerpust
I'eomeTpuueckne purypsi
o [3enekams,  uHmepnpemupoéamv U  npeobpaAsoevieamv  UHGOPMAYUIO O
eeomempuieckux ueypax, npeocmasientylo Ha 4epmeicax,
® uzobpaxcamv uzyuaemvie @ueypbl om pyKu U C HOMOWBIO KOMNbIOMEPHbIX
UHCMPYMEHMO8.
HN3mepenns n BbIYUCICHAS
®  GLINOAHAMbL U3MEpEeHue ONUH, PACCMOAHUL, BeIUYUH Y208, C NOMOWbLIO
UHCMPYMEHMOS O USMEPEHUL ONUH U Y208,
®  BGLIYUCTAML NAOWAOU NPAMOY20JbHUKOS, KBAOpAmos, 00bEMbL NPAMOY20NbHbLIX
napanienenunedos, Kyoos.
B noBceHeBHOM KU3HM M TIPM M3YUYEHHHU APYTUX NMPeIMETOB:
®  BLIYUCTAMb PACCMOSAHUSA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUSX, HI0WAOU
Y4acmKO8 npamoy20abHOU Popmbl, 00EMbL KOMHAM,
®  BBLINOAHAMb NPOCMeNUiUe NOCMPOEHUS HA MECIMHOCIU, He0OX00UMbLE 8 PEeaNlbHOU HCUSHU,
®  OyeHUBamMb pazmepwvl PeabHblX 00BLEKMOE OKPYACAIOUe20 MUpPQ.
Hcropust MaTeMaTHKHU
Xapaxmepuzosamu 6K1A0 8b10AIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX
HAYYHLIX 0Oaacmel.
Conep:xkanue
HartypaJjbHble 4uca U HYJIb
HarypanbHblii psii 4uces U ero CBoicTBa
HatypanbHoe YHCIIO, MHOXECTBO HATYpaJbHBIX YHMCEI U €ro CBOHCTBa, H300paKeHHE
HaTypaJbHbIX YHMCEJ TOYKAMHM Ha YHCIOBOM IpsiMoil. Vcronb30BaHHE CBOMCTB HATYypalbHBIX
qucell IPU PELIEHUH 3a/1a4.
3anuch U YTeHHE HATYPAJIbHBIX YK ces



Paznuune mexay nudpoit n uncnom. [lo3unonHas 3anuch HaTYypajaIbHOTO YHCIIA, TOMECTHOE
3HaYeHHe LHUQPBI, pa3psabl U KiIacChl, COOTHOIIEHUE MEXAY ABYMS COCEIHUMHU Pa3psiAHBIMHU
€MHMIIAMHU, YTEHUE U 3aIIUCh HATYPAJIbHBIX YHUCEI.

OxkpyriieHue HaTYpPaJbHBIX YK CeJl

HeobOxonumocts okpyrienus. [IpaBuiio okpyrieHust HaTypajbHbIX YUCEIL.

CpaBHeHHe HATYPAJIBHBIX YHCEJ, CPABHEHHUE ¢ YucioM ()

[TonsiTue O CpaBHEHMM YMCEJl, CPAaBHEHHE HATypaJlbHBIX YUCENl APYr C JPYIOM U C HYJIEM,
MaTeMaTH4yecKas 3alKuch CPaBHEHH, CIIOCOOBI CPABHEHMSI YUCEIL.

JleliCTBHS ¢ HATYPAJBHBIMH YHUCJIAMH

CiiokeHue W BBIUUTAHHUE, KOMIIOHEHTBI CIIOKEHUS M BBIYMTAHMS, CBSA3b MEXIYy HHUMH,
HAXO0X/IEHUE CYMMbI U Pa3HOCTH, U3MEHEHUE CYMMBbI U Pa3HOCTU MPU U3MEHEHUHU KOMIIOHEHTOB
CJIOKEHHUS U BBIYUTAHUA.

YMHOK€EHUE U IelIeHNEe, KOMIIOHEHTHI YMHOKEHHUS U IEJICHUS, CBSI3b MEKy HUMU, YMHOKEHUE
U CIOKEHUE B CTOJOWK, JENEHHE YroJIKOM, MpOBEpKa pe3yjbTaTa C MOMOIIBI0 MPUKHUIKH U
00paTHOTO JAEHCTBUA.

[lepemecTUTENBHBIN U COYETATENBHBIN 3AKOHBI CIIOKEHUS U YMHOKEHHS, paCpe1eIUTEIbHbIN
3aKOH YMHOXXEHMSI OTHOCUTEIIbHO CJIOXKEHHS, O00O0CHO8anue aicopummos 6blNOJHeHUs
apughmemuueckux oeticmsuil.

CremneHb ¢ HATYpaJbHBIM MOKa3aTe1eM

3anuch 4yMciaa B BHUJIE CYMMbl Pa3psiAHBIX CIAra€MbIX, MOPSAOK BBINOJHEHUS JEUCTBUHN B
BBIPAXEHUSX, COJEPIKAIINX CTETIEHb, BBIYMCIIEHUE 3HAUEHUN BbIPAKEHUM, COJEPIKAIIUX CTEIIEHb.

YuciioBbie BbIPAKEHUS

UucnoBoe BbIpaXKEHUE U €ro 3HaYCHHE, OPSAI0K BIIIOJIHEHUS JEHUCTBUMA.

Jlej1ieHHe ¢ 0CTATKOM

JleneHne ¢ OCTaTKOM Ha MHOXKECTBE HATypaJbHBIX YHCEN, C8OUCMEA OeNeHUs C OCMAMKOM.
[IpakTUueckue 3aa4u Ha JI€JIE€HUE C OCTATKOM.

Auaredpanyeckue BbIpaKeHHUs

Hcnonp3oBanue OykB Asisi 00O3HAYEHUS 4YHCEJ, BBIYUCICHHWE 3HAUEHUS alreOpanvecKkoro
BBIPQ)KEHUS, TPUMEHEHUE alNTreOpandecKux BBIPAKCHHUN VI 3alMCH CBOMCTB apU(pMETHUYECKHX
neicTBUi, peoOpa3oBaHue anredpandeckux BhIPAKEHUM.

Jpoou
OObIKHOBEHHBIE IPOOH

o, gacTh, [poOHOE YKcio, 1podb. IpoOHOe Yncio Kak pe3ynbrat aeneHus. [IpaBunbHble u
HEIpaBUJIbHBIE IPOOU, CMeIIaHHasl IPOOk (CMEIIaHHOE YHUCIIO0).

3anuch HaTypaJbHOTO 4YMCIa B BHJE APOOM C 33JaHHBIM 3HAMEHaTeJeM, MpeoOpa3oBaHUE
CMEIIaHHOM JpoOu B HEMPaBUIBHYIO JpoOb U HaoOopoT. CpasHenue OOBIKHOBEHHBIX APOOEH.
CrnoxeHue U BlYUTaHHE OOBIKHOBEHHBIX JpoOeii.

JecsaTuuHble APOOH

Llenas u npobHas wacTu AecATU4HOM Jpobu. IlpeoOpa3oBaHue NecATHUYHBIX Jpodel B
00bIKHOBeHHbIE. CpaBHEHHE A€CATUYHBIX poOeil. CrokeHue U BbIUNTaHUE JIECATUUHBIX APOOEH.
OxpyrieHue AeCATUYHBIX Apo0eil. YMHOKEHUE U AeTICHUE AeCATUUHBIX IPOOeH.

CpenHee apupmeTnyeckoe ynces

Cpennee apudmernyeckoe IBYX uucen. PerieHne mpakTUYecKMX 3ajad ¢ IMPUMEHEHHEM
cpenHero apupmernyeckoro. CpedHee apugpmemuueckoe HeCKOIbKUX YUCEI.

IIpoueHTHI

[TonsiTue npoueHta. BoruncneHne nponeHToB OT YKCia U YUCIa MO0 W3BECTHOMY INPOIICHTY.
Penenne HeCI0KHBIX TPAKTUUYECKUX 3a/1a4 C MPOLIEHTAMH.

Pemienue TeKCTOBBIX 32124

EauHuubl H3MepeHuii: JUIMHBI, 1011311, 00bEMa, MacChl, BpDEMEHHU, CKOPOCTH. 3aBUCUMOCTH
MEXy €TUHUIIAMU U3MEPEHUS KOKI0W BETTMUNHBL. 3aBHCHMOCTH MEXTy BEIMYMHAMU: CKOPOCTb,
BpEMs1, pacCTOSTHUE; TPOU3BOAUTEIBHOCTD, BpeMs, padoTa; IIeHa, KOTMYeCTBO, CTOMMOCTb.

3anaum Ha Bce apudMeTHUECKHUE A€l CTBUA



Pemienne TEeKCTOBBIX 3ahay apupMeTHyeckuM crocobom. Mcmonb3oBanue Tadium, cxem,
yepTekel, pyrux CpeaCcTB MPeICTABICHHS JaHHBIX IIPU PEIIEHUH 3a/1auH.

3ajauM Ha IBH:KeHHe, Ppa00Ty U NOKYNKH

Perienue HecnOXHBIX 3a/1ad Ha JIBUKEHHE B IPOTUBOINOJIOKHBIX HAIIPABICHUSX, B OJHOM
HANpaBJICHUH, JABIKEHHE IO pPEKe MO TEYCHUI0 M TPOTUB TeueHHsd. PemieHue 3amad Ha
COBMECTHYIO paboTy.

Jlornueckue 3agauu

Pemienne HECIOKHBIX JOTMYECKHX 3a7a4. Pelnenne JIorn4eckux 3ajaad ¢ MOMOIIbI0 Tpados.,

TaOJINLI.
OcHOBHBIE METO/IbI pellieHHs TEKCTOBBIX 3a/1a4: apu(MeTHIeCKu, mepedop BapuaHTOB.

Harasignas reomerpust

Ourypsl B okpyxkatoiiem mupe. Harnsueie npeacrabienus o Gpurypax Ha jaocKOCTH: MpsMas,
OTpE30K, JydY, YIroj, JIOMaHasi, MHOTOYIOJbHHK, OKPYXHOCTb, Kpyr. YeThlpexyrojibHUK,
IPSIMOYTOJIBHUK, KBaApaT. TpeyroabHUK, 6udvl mpey2onbHukos. IlpasunvHble MHO20)20IbHUKU.
N3o0pakeHne OCHOBHBIX TeoMmeTpuueckux ¢uryp. [imHa otpeska, jgomaHoW. EauHuIs!
u3MmepeHus AnuHel. [locTpoenue oTpeska 3aanHoi AauHbL. Buasl yrinos. I'pangycHast mepa yria.
N3mepenue 1 ocTpoeHue yIioB ¢ MOMOLIbIO TPAHCIIOPTUPA.

[Tepumerp mHOroyronbHuka. [loHatue riomanu GUrypsl; eUHUIBI U3MEPEHUS IUIOMIA/IH.
[Inomans mnpsmMoyronpHHKa, KBagpara. [lpuOmmkeHHOe wW3MepeHue Iiomanu ¢Quryp Ha
KJieT4aToit Oymare. Pasnosenukue guaypoi.

Harnsiaaeie nmpeacraBieHust O MPOCTPAHCTBEHHBIX (Urypax: KyO, mapayiesenure]], mpu3ma,
nupamua. Mzo0paxkenue npoctpancTBEHHBIX ¢uryp. IlpumMepsl pa3BepTOk MHOTOIPaHHUKOB,

[TonsiTre o0beMa; equHUIBI 00beMa. OObEeM MPAMOYTOIBHOTO MapauIelienunea, Kyoa.

[Tonsitue o paBenctBe duryp. LlentpanpHas, oceBas u 3epkaivras cuMMmeTpun. M3o0pakenue
CUMMETPUYHBIX QUTYP.

Pemenne npakTuyeckux 3aa4 ¢ MPUMEHEHUEM MTPOCTEHIIINX CBOMCTB uryp.

Hcropust MaTeMaTHKH

Tossnenue yugp, 6yxs, uepoenughos 6 npoyecce cuéma u pacnpeoeienus NPoOYKMo8 Ha
Lpesnem bBruowcnem Bocmoxe. Ceaszv ¢ Heonumuueckoii pegonoyuei.

Pooicoenue wecmuoecamepuunou cucmemvl cuucnenus. llossnenue OecamuyHou 3anucu
yucer.

Jlpobu 6 Basunone, Ecunme, Pume. Omkpoimue oecsimuunvix Opodei. CmapunHnvle cucmembl
mep. ecamuyHvle Opobu u mempuueckas cucmema mep. Jl. Macnuyxuti

TemaTnuyeckoe NIaHMPOBaHUE



Pa3znen kypca KoauuecTBo yacos

HarypanbHbie uncna 20 yacoB
CrnosxeHue ¥ BBIYUTAHHUE HATYPAbHBIX YHCEI 30 gacoB
YMHOK€EHUE U JIeJIEHNE HAaTypaJIbHbIX YUCEIl 36 vaca

OOBIKHOBEHHBIE IPOOH 18 yacoB
JlecsiTnunbie TpoOH 46 yacos

[ToBTOpeHue u cucrtemaruzaius yueOnoro marepuana | 20 yacos

Bcero 170 gyaca

6 xiace
IInanupyemsble pe3yJbTaThl

IIpeameTHbIe pe3yJbTaThl:
1) <¢dopmupoBaHue NMpenCTaBIEHUI 0 MaTeMaTHKe KaKk O METOJe MO3HAHUs JICHCTBUTEIBHOCTH,

ITO3BOJISFOIIEM OINMCHIBATh U U3Y4aTh PEAJbHBIE MPOLECCHI U SIBICHUS:
OCO3HAaHHE POJIM MaTeMaTUKU B pa3BUTHUH Poccum u mupa;
BO3MOKHOCTb IPUBECTH MPUMEPHI U3 OTEUECTBEHHOW M BCEMHUPHOM HMCTOPUM MaTEMaTUYECKHUX
OTKPBITHI U UX aBTOPOB;
2) pa3BuTHEe YMEHUH paboOTaTh C Y4EOHBIM MaTEeMAaTUYeCKHMM TEKCTOM (aHaJIM3UpOBaTh,



U3BIIEKATh HEOOXOIUMYI0 HH(POPMAIIHIO)
pelIeHre CIOXKETHBIX 33/1a4 pPa3HbIX TUIIOB Ha BCE aprU(pMEeTHUECKHUE JeCTBUS;
MpUMEHEHHE Crloco0a MOUCKa PEIICHUS 3a/1a4d, B KOTOPOM PACCYXKACHUE CTPOUTCS OT YCIIOBHS K
TpeOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;
COCTABJICHME IIJlaHA PEIIEHUs 3aJlayd, BBIICICHUE OTAllOB €€ pEIICHUs, HHTEpIpeTanus
BBIUMCIUTENBHBIX PE3Y/IbTATOB B 33/1a4€, UCCIICJOBAHKE [TOJIyYEHHOTO PELICHHS 33/1a4U;
HAXOXJICHUE MPOILIEHTa OT YKCJIa, YUCJIA MO MPOLEHTY OT HEro, HaXOXKJECHUS MPOIEHTHOTO
OTHONICHUS JIBYX YHUCEJ, HAXOXJACHUS MPOLIEHTHOTO CHIKEHUS WM MPOIEHTHOIO MOBBIIICHUS
BEJTUYMHBI,
pelleHne JIOTUYECKUX 3a/1ay;
3) pa3BUTHE NPEACTABICHHUI O YUCIIE U YUCIOBBIX CUCTEMAX OT HATYPAJIbHBIX 0 PallMOHATBHBIX
YHCell; OBJIaJICHUE HABBIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCIICHHI:
ONEPUPOBAHUE TMOHATUSMU: HATYpaIbHOE 4YHCJIO, LEJI0E€ YHCI0, OOBIKHOBEHHAs JpoOb,
JecsiTHUHas ApoOb, CMEIIAHHOE YKCIIO0, PallMOHAILHOE YUCIIO;
UCIIOJIb30BaHNE CBOMCTBA 4YHCEN W 3aKOHOB apuU(PMETHYECKUX OIeparii ¢ dYuclaMu IpHU
BBIMIOJTHEHUH BHIYMCIICHUIA;
MCIIOJIb30BAHUE MMPU3HAKOB JETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBITIOJIHEHUH BBIUMCICHUN U PEIICHUN
3a/1ay;
CpaBHEHHUE YHCEIT,
4)onpeneneHue NoJ0KEHUsI TOUKH 10 €€ KOOPAUHATaM, KOOPJUHATHI TOUKH I10 €€ MOJI0KEHHUIO Ha
MJIOCKOCTH;
5)oBinageHne TeOMETPUUECKUM SI3bIKOM; Pa3BUTHE YMEHHS HCIOJIB30BaTh €ro JUIsl OMHCAHUS
NPEAMETOB  OKPY)KAIOMIErO0  MHUpa;  pa3BUTUE  IMPOCTPAHCTBEHHBIX  IPEJICTABIICHUN,
M300pa3uTeIbHBIX YMEHUHN, HABBIKOB TEOMETPUUECKUX MMOCTPOSHUI:
OTIEpUPOBAHNE OHATUAMU: (PUTYpa, TOUKA, OTPE3OK, MpsMasi, JIyd, JIOMaHasl, yroJi,
MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIBHUK, IPIMOYTOJIBHUK U KBaAPAT, OKPY>KHOCTD U
KpYT, MPSIMOYTOJBHBIN MapajuIelienune/, Kyo, map; n300paxeHne H3y9aeMbix GUTYp OT PYKH H
C TIOMOIIIBIO IMHEHKU U IIUPKYIIS; BHITOJIHEHNE U3MEPEHUS [TMH, PACCTOSHUI, BETUYHH YIJIOB C
MOMOIIbI0 HHCTPYMEHTOB JUIsl K3MEPEHUH JUITMH U YTIIOB;
6)pa3BUTHE YMEHHI U3BIEKAaTh MHPOPMAIMIO, MPEACTABICHHYI0 B TaONHIAX, Ha JAUarpaMMax,
pelieHne MpoCcTeUINX KOMOMHATOPHBIX 3a7a4;
7) pa3BUTHE YMEHUI IPUMEHATh U3yUYEHHBIE IOHATHUS, PE3YJIbTATHI, METOIbI JUIsl PEILICHUS 3a]a4
MPaKTUYECKOT0 XapakTepa W 3a7ad M3 CMEXKHBIX JUCIHHUIUIMH C HCHOJIb30BAaHUEM IpHU
HEOOXOJUMOCTH CIPABOYHBIX MAaTEPHAIIOB, KOMIIbIOTEPA, MOJIH30BATHCS OLIEHKOW M MPUKHUIKOU
MIPU MPAKTUYECKUX pacyeTax:
pacno3HaBaHUE BEPHBIX U HEBEPHBIX BBICKA3bIBAaHUI;
OIICHUBAHUE PE3YJIHTATOB BBIYMCICHUHN TIPHU PEIICHUN MTPAKTUYECKUX 3a]1aY;
BBINIOJIHEHHE CPABHEHMS YHUCEI B PEAIbHBIX CUTYAIIMSIX;
WCIIOJIb30BAHUE YUCIIOBBIX BBIPAKCHUM MPU PEHICHUH MPAKTUYECKUX 3a/1a4d U 3a7a4 U3 JAPYTHUX
y4eOHBIX MPEIMETOB;
pelieHne MPaKTUYECKUX 3a/1a4 C MPUMEHEHHEM MPOCTEHIITNX CBOUCTB QUTyD;

IlnannpyemMble npeAMeTHBIE Pe3yJIbTAThI

Yyenuk Hayuutcs B 6 kiacce (IJifi UCHOJIb30BAHMS B NMOBCEJIHEBHOH KU3HHM H
o0ecreyeHUs1 BO3MOKHOCTH YCIICIITHOTO NMPOJO0JIKeHUsI 00pa3oBaHus Ha 0230BOM YPOBHE)

e OmepupoBaTh TOHATHSIMH: MHOXECTBO, JJEMEHT MHOXXECTBa, ITOJIMHOXKECTBO,
MPUHAJIC)KHOCTH;

® 33/1aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HAXOAWTH MEepeceueHue, 00beIMHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYAIUSX.
B noBceaHeBHOI KU3HM U MPU U3YyYeHUU APYTUX MPeIMETOB:

® pacno3HaBaTh JIOTMUECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSMH: HATypadbHOE YHUCIO, IEJI0E YHUCIIO,
O0OBIKHOBEHHAs APOOB, IeCATUYHAS TPOOb, CMEIIAaHHOE YHCII0, PAIlMOHAIBHOE YUCIIO;



® LCIIOJb30BaTh CBOMCTBA UMCEN U IIpaBuiIa JEHCTBUN C pallMOHAIILHBIMU YHUCIAMU HpU
BBITTOJTHCHHUH BBIYMCIICHUI;

® LCIIOJB30BATh NMPU3HAKHU JEIUMOCTU HA 2, 5, 3, 9, 10 npu BHIIIOJIHEHUH BBIUUCICHUN U
PEIICHUU HECIOXKHBIX 3a/1a4;

® BBINIOJIHATH OKPYTJICHHE PAllMOHAIBHBIX YHCENl B COOTBETCTBUU C IIPABUIIAMH;

® CpaBHHUBATh PallMOHAJLHBIC YKCIIA.
B noBceqHeBHOI KU3HHM U MIPU U3YYEHUH IPYTHX NMPeIMETOB:

® OIICHUBATH PE3Y/IbTaThl BHIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3a/1a4;

® BBINIOJIHATH CPABHEHUE YHCEI B PEAIbHBIX CUTYaLIMSIX;

® COCTaBJISATh YMCJIOBBIC BBIPAXKEHUS NPHU PEIICHUU MPAKTUYECKUX 3a/lay W 3a7ad M3
JIPYTUX YYEOHBIX IPEIMETOB.
CTaTuCTHKA ¥ TeOpus BEPOSATHOCTEH

e [IpeacraBnsaTh JaHHBIC B BUAC TaOJUII, IUArPaMM,

e yyTaTh UH(MOPMAITUIO, TIPEICTABICHHYIO B BUIE TAOJIUIIBI, TUarPAMMBI.
TexcToBbIE 3a1a4H

e Pemiath HECJIOXKHBIC CIOKETHBIC 3a/1a4ydl PA3HBIX TUIIOB Ha BCe apu(METHUICCKUE
JICHCTBHS,

® CTPOHUTH MOJENb YCIOBUSA 33a7a4H (B BHJI€ TAOIHIIbI, CXEMbI, PUCYHKA), B KOTOPOM JaHbI
3HAYEHUS BYX U3 TPEX B3aMMOCBS3aHHBIX BEIMYHH, C I[EJIbIO MIOMCKA PELICHUS 3a1a4u;

® OCYIIECTBIATH CIIOCOO MOMCKA PEIICHUS 3aa4i, B KOTOPOM PACCYKACHUE CTPOUTCS OT
YCJIOBHS K TPEOOBAHUIO MJIM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJIATH IUIAH PEUICHUS 3a/1a4u;

® BBIJICISTH ATAIbBI PEIICHUS 3aa4H;

® HHTEPIPETHUPOBATH BHIYUCIUTEIIbHBIC PE3YJIBTATHI B 3a/1a4€, UCCIIEI0BATh MOJYYEHHOE
pelieHue 3a1a4u;

® 3HaTh pa3IMuMe CKOpPOCTel 00BEKTa B CTOSYCH BOJE, IPOTHUB TEUYCHUS U MO TCUCHUIO
peKu;

® pemiath 3a7a4M Ha HAXOXKJIEHUE YaCTH YKCIIa U YKCIIa [0 €ro YacTu;

e pemaTh 337a9u Pa3HBIX TUIIOB (Ha paboTy, Ha MOKYIIKU, Ha IBHYKEHUE), CBS3BIBAFOIINX
TPU BEJUYHUHBI, BBIJCISATH 3TU BEIMYUHBI M OTHOIICHUS MEXy HUMU;

® HaxOJWUTh MPOLEHT OT YHUCIA, YUCIO MO MPOLEHTY OT HEro, HaXOJWUTh MPOIEHTHOE
OTHOIIIEHUE JBYX YHCEJ, HAXOJIUTh MPOIEHTHOE CHI)KCHHE WJIM MPOIICHTHOE TOBBIIIECHNE
BCJIMYUHEI,

® pemIaTh HECIOKHBIC TIOTUYECKHUE 3a1a4d METOJOM PACCYKICHUM.
B noBcenHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

® BBIJBUTaTh TUIIOTE3bl O BO3MOXHBIX MPEIEIbHBIX 3HAYEHUSAX HMCKOMBIX BEIMYHMH B
3ayade (genaTh IPUKHUIKY)
Harasanas reomerpust
I'eomerpnyeckue Gurypsl

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSATHAMHU: (PUTYpa, OKPYKHOCTb M KpyT, IIap.
N3o0paxkars n3ydaembie (GUTYpPHI OT PYKH U C TIOMOIIBIO IMHEUKH U IIUPKYJIS.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:

® pemaTh MPaKTHYECKUE 33/1a4H C MPUMEHEHHEM TIPOCTEHIITUX CBOMCTB (UTYP.
HN3mepeHus U BbIYMCIEHUS

® BBLINOJHATH U3MEPEHUE JUTMH, PACCTOSHUIA, BETMYHUH YTJIOB, C IOMOIIbIO HHCTPYMEHTOB
JUTSl U3BMEPEHUN JUITMH U YTJIOB;
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NMPeIMETOB:

® BBLIMOJIHATH MPOCTEUIIINE MOCTPOCHUS U M3MEPEHUsS HAa MECTHOCTH, HEOOXOIMMbIE B
peanbHON KU3HU.
Hcropust MaTeMaTUKH

® ONUCHIBaTh OTJAEJIbHBIC BBIJAIOIIMECS PE3YNbTAaThl, MOJIYYEHHBIE B XOJ€ Pa3BUTHUS
MaTEeMaTHUKH KaK HayKH;



® 3HATh MPUMEPHl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTCUECTBEHHON U
BCEMUPHON UCTOPUEH.

YYeHUK no/y4yum 603MOMCHOCMb HAy4Yumbucs 8 6 Kiaacce (045 o6ecnevyeHust
603MOMCHOCMU yCNeuwHo20 NPoado1ceHUs1 06pa308aHusl HA 6a3060M U Y21Y6,/1EHHOM
YPOBHSIX)

DJIeMeHThI TEOPUU MHOKECTB 1 MATEMATHYECKOI JIOTUKH

e Onepuposamv NOHAMUAMU: MHOICECMBO, XAPAKMEPUCIUKU MHOMNCECEA, dTIeMeHm
MHOJICECMBA, — nycmoe,  KOHeuHoe U  OeCcKOHeuHoe  MHONCeCmeo,  NOOMHOICECHEBO,
NPUHAONEHCHOCTb,

® onpeodensimb  NPUHAONEHCHOCMb  NIEMEHMA  MHOMICECMBY,  00beOUHEHUID U
nepeceyeHur) MHON*CECM8, 3a0a8amb MHONCECMEO C NOMOWbIO NepeyucieHus 21eMeHmos,
C/108ECHO20 ONUCAHUSL.

B noBceiHeBHO KU3HM M NIPH U3YYEHHHU APYTUX NMPeIMETOB:

®  PACNO3HABAMb N02UHECKU HEKOPPEKMHbLE 8bICKA3bIBANHUSL,

® CcmMpoumv YenouKU YMo3aKkIo4e Ul Ha OCHO8e UCNONb308AHUS NPABUTL TOSUKU.
Yucna

e Onepuposamv NOHAMUAMU: HAMYPATLHOE YUCTO, MHOMCECMBO HAMYPAIbHLIX YUCEl,
yenoe Yucio, MHONICeCma0 Yevlx yucel, 00biIKHO8eHHAs OpoOb, decamuunas 0pods, cCMeuanHoe
YUCNIO, PAYUOHANbHOE  YUCNO, MHONCECME0  DPAYUOHANbHBIX — YUCeN,  2e0MempUYecKdsl
uHmepnpemayus HamypaibHslX, YeavlX, PayUOHANIbHBIX,

®  GLINONHAMb BLIYUCIEHUS, 8 MOM YUCTe C UCNONIb308AHUEM NPUEMO8 DAYUOHAILHBIX
8bIUUCTEHULL, 0OOCHOBLIBAMYb AI2OPUMMbL 8bINOJIHEHUS OeUCMBULL,

® ucnonvzosamv npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u
npou36e0eHUs Yucen npu GbINOJTHEHUU GLIYUCTEHUL U peueHuU 3a0ay, 000CHO8bIBAMb NPUSHAKU
oeumMocmu,

®  GLINONHAMb OKPY2NleHUE PAYUOHATLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNopsAO0oOHUBAMb YUCLA, 3ANUCAHHbIE 8 8UOE OOIKHOBEHHBIX U OeCAMUYHBIX OPOOell;

o naxooums HO/ u HOK uucen u ucnonv3oeams ux npu peuweHuu 3a0da, .

®  onepupogamv NOHAMUEM MOOYIb YUCLA, 2eOMEeMPUiecKas UHmepnpemayus MooyJis
yucra.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

®  NpUMEHAMb NPAGUILA NPUOIUNCEHHBIX BbIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX 3a0aY
U pewieHuly 3a0ay Opyaux yueOHvlX npeomMemos;

®  GLINONHAMbL CPABHEHUE pe3yIbMamos BblYUCIeHULl NPU peueHuu NpaKmuieckKux
3a0a4, 8 MOM Yucie NPUOTUNHCEHHBIX BbIYUCTEHULL,

®  COCMasiAamb YUCIO08blEe GLIPAMNCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMUYECKUX 3a0a4 u 3a0ay u3z opyeux y4eOHvix npeomemos.

Ypaeuenun u nepagencmea

o  Onepuposamv NOHAMUAMU. PABEHCMB0, HYUCIO0B0€ PABEHCMBO, YPAGHEHUE, KOPEHb
VpasHeHusl, peuieHue YpasHeHUs, YUci080e HepageHCmao.

Cmamucmuka u meopus eepoamuocmeil

o  Onepuposamv NOHAMUAMU: CMONOUAMble U Kpy2o8ble Ouazpammvl, mMaodaiuybsl
O0aHHbIX, CpedHee apugmemuieckoe,

®  u381eKAMb, UHPOPpMAYUIO, NPEOCMABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX,

® cocmasnams madIUYbl, CMPOUMs OUASPAMMbL HA OCHOBE OAHHbIX.

B noBce1HeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  u381E€KAMY, UHmMepnpemuposams u npeobpazoevieams ungopmayuro,
NPeOCmasieHHyo 8 mabauyax u Ha OUAepamMmax, Ompaicarouyro C80UCmMed U XapaKmepucmuku
PeanbHbIX NPOYECcos U s8NEeHUL.

TexkcToBble 3a1a4U



e Pewamb npocmule U C10M#CHbIE 3a0a4U PA3HBIX MUNOS, A MAKIHCE 3a0a4l NOBLIUEHHOL
mpyoHocmu,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeNU MeKCMO8 CIONHCHbIX 3a0ay OJisl
HOCMPOeHUs NOUCKOBOU CXeMbl U pelleHUs 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (0m mpebo6aHus K yCi08Uuio
U om yciosus Kk mpebo8anuio);

®  MOOenuposamsb paccylcoenus npu NOUCKe peuenus 3a0a4 ¢ NOMOWbIO epag-cxemvl,

®  gvI0enAMb IMANBL PeUeHUs 3a0adU U COOEPAHCAHUE KAHCO020 IMAand;

®  UHMeEpNpemuposams  GbIUUCIUMENbHbIE pe3yabmamysl 8 3adauve, UCCIe008amy
NOYYeHHOe peuenue 3a0a4u;

®  QHAMUBUPOBAMDL  BCEBOZMOMNCHBIE —CUMYAYUU  3AUMHO20  PACNONONCEHUSL  O8YX
00beKmMOo8 U U3MeHeHue UX Xapakmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs,
paccmosiHue) npu peuleHuu 3a0ay Ha O08uUdceHue 08YX 00bEeKmo8 KAaK 8 O0OHOM, MAaK U 8
NPOMUBONONIONCHBIX HANPABTIEHUSAX,

®  UCCTe008aMb BCEBO3ZMOICHbIE CUMYAYUU NPU PEUeHUU 3a0ay Ha 08UdICEHUe NO peKe,
paccmMampusams pasHvle CUCHEMbl OMCcYéma,

®  pewams pazHOOOPA3HblE 3A0aAYU «HA HACMUY,

® pewams U 0OOCHOBLIBAMb CG0€ peuleHue 3a0ay (8bl0eNAMb MAMEMAMUYECKYIO
OCHOBY) HA HAXO0JCOeHUe YACU YUCLA U YUCIA N0 €20 YaACMU CMbICILA OpoOU;

®  0CO3HABaMb U 0OBACHAMb UOCHMUYHOCHb 3A0aY PA3HBIX MUNOE, CA3IBAIOUUX MPU
seuyUnbl (Ha pabomy, HA NOKYNKU, HA OBUdICEHUE);, GblOeIsMb MU GeIUYUHbI U OMHOULEHUS
MedHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ay, KOHCMpPYUposamv coOCmeeHHble 3a0aiu
VKA3AHHBIX MUNOS.
B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

® guldenamb Npu peuwleHul 3a0ay Xapakmepucmuku paccmampueéaemol 6 3adaue
cumyayuu, OmIuYHvle OMm PearbHblX (me, Om KOMOpbIX aOCmpazuposaiiucy), KOHCMpyuposams
HOBble CUMYAyuUUu ¢ Y4emoM 3Mux Xapakmepucmuk, 8 YACMHOCMU, NPU peueHuu 3a0aiy Ha
KOHYeHmpayuuy, y4umsléams ni0MHOCMb GeUjecmad;

®  pewams u KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUs. PEAlbHbIX CUMYAYUl,
6 KOMOpbIX He mpeOyemcsi MOUHbLL BbIYUCTUMETbHBL PE3YTIbman,

®  pewams 3a0a4u HA OBUINCEHUE NO PeKe, PACCMAMPUBAS PA3Hble CUCEMbl OMCYemd.
Harasignasi reomeTpust
I'eomerpnueckue Gpurypsl

o [3enekams,  UHmMepnpemuposamv U  Hpeobpazosvieamv  UHGOpMAyUilo o
2eomempuieckux ueypax, npeocmasienHyIo Ha 4epmexcax,

® uzobpacicamev uzyuaemvle ueypbl Om pYKU U C HOMOWDIO KOMNbIOMEPHBIX
UHCMPYMEHMO8.
HN3mepenusi v BLIYUCIEHUS
B noBce1HeBHOM KU3HM ¥ NIPU U3YYEHHH JAPYTUX MPeIMETOB:

®  BLIYUCTAMb PACCMOSAHUS HA MECMHOCMU 6 CHMAHOAPMHLIX CUMYAyusix, Niouaou
VUACKO8 NPAMOY20IbHOU (hopmbl, 00BEMbI KOMHAM,
BbINOIHAMb NPOCMEUUUEe NOCMPOEHUSI HA MECMHOCU, HeOOX0OUMbLE 68 PEeAIbHOU HCUZHU,

®  OYeHUBAMb PA3MepPbl PeabHbIX 00BLEKMO8 OKPYACAIOUe20 MUPA.
Hcropust MaTeMaTHKHU

J Xapakmepuzoeams 6K1a0 8b10AIOUUXCL MAMEMAMUKOS 8 PA36UMUE MAMEMAMUKU
U UHBIX HAYYHBIX 0Oaacmell.

Conepxanue
HartypanbHble YHC/Ia U HYJIb
CpoiicTBa 1 IPU3HAKH 1€JTMMOCTH



CBOICTBO IEIMMOCTH CyMMBI (pa3HocTr) Ha uncio. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10.
Ipusnaxu oenumocmu ua 4, 6, 8, 11. Joxasamenvbcmeo npusnaxog oerumocmu. Pemenue
MPaKTUYECKHX 3a/1a4 C IPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3no:keHue ynciia HA POCThIe MHOKUTEJIH

[IpocTbie U cocTaBHBIE YUCIIA, pewemo Ipamocghena.

PasnojxeHne HaTypaJlbHOTO YMCiIa HA MHOXKHUTEIH, Pa3joKEHUE Ha MPOCThIE MHOXKHUTEIH.
Konuuecmso Oenumeneu uucna, ancopumm pasznodcenus HUcia HA HPOCMble MHONCUMENU,
OCHOBHAs Meopema apupmMemuxu.

AulredpanyecKkue BbIpasKeHUs1

Hcnonp3oBanue OykB Juisi 0003HAUEHUS YMCEN, BHIYMCIEHUE 3HAUEHUS alre0panyeckoro
BBIPXCHHUS, IPUMEHEHUE aNTeOpandecKuX BBIPAKEHUH /ISl 3alUCH CBOMCTB apu(METHISCKUX
NEeHCTBHM, MpeoOpa3oBaHKe areOpandecKuX BhIPKCHHI.

JesuTesu U KpaTHbIe

Jlenutenb U ero CBOMCTBA, OOLIUH JNETUTENh IBYX U 00Jiee YKcell, HAauOOIbIITNN OOIIHiA
JIeNTUTeNb, B3aUMHO TPOCTHIC YMCIA, HAXOXKACHNUE HanboJbiero oodmero nenurens. Kpatnoe u
€ro CBOICTBa, 00lee KpaTHOE ABYX M Oosiee yucell, HAaMMEHbIlee olliee KPaTHOE, CIIOCOOBI
HAXO0XJICHUS HAUMEHBIIIETO 00IIEro KPaTHOTO.

Apoou
OO0bIKHOBEHHBIE IPOOH

3anuch HaTypaJIbHOTO YKCia B BUIE APOOU ¢ 3aJaHHBIM 3HAMEHATENIEM,

[TpuBenenue apobdeii k odeMy 3HamMeHaTeln 0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOCH.

CrnosxeHue U BbIYUTaHUE OOBIKHOBEHHBIX JApo0Oei. YMHOXKEHHUE U JAeNieHuE OOBIKHOBEHHBIX
TpOOeii.

ApudmeTndeckue IeiCTBHUS CO CMEIIaHHBIMU TIPOOSMHU.

Apudmernueckue 1eHUCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEeHUU OelUCmEU.
Hdecsituunbie 1podoH

Ilpeobpazosanue 0bOvIKHOBEHHBIX Opobell 8 decsimuutble Opoou. Koneunvie u beckoneunvle
decsimuunble Opoou.

OTHoOLIEHHE IBYX YHCeJI

Macmrab Ha miane u kapre. [Ilponopruu. CBoiicTBa nponopuuii, pyMEHEHNE TPONOPLUIL
Y OTHOLLUEHUU IIPU pELIEHUH 3a]1a4.

IIpoueHTHI

Bbluncienre TPOLEHTOB OT 4YHUCIAa M 4YHCIAa O W3BECTHOMY IPOLEHTY, BBIPAXKEHUE
OTHOIIIEHHUS B MPOIEHTaX. PellleHne HeCIOKHBIX MPAKTHYECKUX 3a1a4 C MIPOIICHTaMHU.
JdunarpamMmmbl

Cronbuarble M KpyroBble auarpaMmbl. l3BiedeHune wuHGOpMalLuu U3 JUarpamm.
H3o06padicenue ouazpamm no 4ucio8bim OAHHbIM.

PaumonanbHbIe YncIa
IHonoxxuTENbHBIE M OTPHIATEIbHBIC YHCJIA

N3o00pakeHune uncen Ha YUCIOBOM (KoopauHaTHON) mpsimoil. CpaBHeHue yucen. Moayib
yucia, reoMeTpuYecKkass HUHTepIpeTanuss MOAyJs uucia. J(eWCTBUS € MOJOXKUTEIbHBIMH M
OTPHUIIATEILHBIMU YHCJIaMH. MHOXECTBO IIEJIBIX YHCET.

IlonsiTEe 0 PAMOHAIBLHOM 4HCcJIe. [lepsuunoe npedcmasnenue 0 MHONHCECMEe PAYUOHANbHBIX
yucen. JIedicTBUA ¢ pallUOHAIBHBIMU YUCIIaAMU.

PelieHue TeKCTOBBIX 33124

3amauyu Ha Bce apudMeTnYecKue N1elCTBUA

Pemenne TexcToBBIX 33amau apudmMeTndeckuM crocodooM. Mcmonbp3oBaHue TaOIHIl, CXeM,
YEPTEKEH, IPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TIPHU PEIICHUH 3aa4H.
3agauun Ha IBMKeHHe, pa00Ty M MOKYIIKH

Pemenue HeCmoXXHBIX 3a/1ay HA JBIKEHHUE B TMPOTHUBOIIOJIOKHBIX HAIPABJICHHSIX, B OJTHOM
HalpaBJ€HUM, JIB)KEHHE [0 pEKe [0 TEYEHUI0O W NpOTUB TeueHus. PemieHuwe 3amay Ha
coBMecTHYIO paboty. [Ipumenenune npodeit npu pemeHnn 3aaad.



3agauu HaA YACTH, 10JIH, MPOLEHTHI

Pemenne 3amau Ha HaxOXKIACHHME YacTW YMCJIA W 4YMCIa MO ero yactu. Pemenue 3amay Ha
MPOLEHTHI U gonu. [IpuMeHeHrne mponopIuil Mpy pereHU  3a/1a4.

Jlornueckue 3agauu

Pemienne HeCIIOKHBIX JOTMUECKUX 3a/1ad. Peutenue n02uteckux 3a0ay ¢ nomowwto paghos,
mabauy.

OcHOBHBIE METO/IbI PellleHUs TEKCTOBBIX 3a/1a4: apuMETHICCKHIA, Tepedop BapHaHTOB.
Haruasanasi reomerpust
Ourypsl B OKpyxkaromiem mupe. HarmsaHele mpencraBiieHus O GUrypax Ha IUIOCKOCTH:
OKPYKHOCTB, KpyT. M300paxeHre OCHOBHBIX T€OMETpUUECKUX QUryp. Bzaumnoe pacnonodicernue
08YX NpAMbIX, 08YX OKpYHCHOCMeU, NpamMou u okpyxcnocmu. lIpubmmkeHHOE H3MepeHue
riomaay GUryp Ha KjaeT4aron oOymare.

Harnsasie mpenctaBieHusl O IPOCTPAHCTBEHHBIX QUTypax: map, cepa, KOHYC, IUTUHIP.
N3o0paxenne mOpocTpaHCTBEHHBIX (uryp. IIpumepsl pa3BepToK MHHIMHApPAa U KOHYycA.
LlenTpanbHas, oceBasi U 3epKaibHas cuMMeTpun. M300paxeHne CHMMETPHYHBIX QUTYD.

Pemmenne npakTuyeckux 3agad ¢ IPUMEHEHHUEM IPOCTEHILINX CBOUCTB (QUTYD.

Hcropusi MaTeMaTHKH

Tosaenenue yughp, 6yks, uepoenughos 6 npoyecce cuéma u pacnpeoeierus npooyKmos Ha
pesnem Bruscnem Bocmoke. Céazb ¢ Heonumuueckoii pegontoyueil.

Pooicoenue wecmudecamepuunoii cucmemul cuucnenus. llossenenue decamuyHotl 3anucu
yycer.

Pooicoenue u pazsumue apugpmemuxu namypanvroix yucen. HOK, HO/], npocmeie uucna.
Pewemo Opamocghena.

Tlosenenue Hynsa u ompuyamenvbHulX yucen 8 mamemamuke opesnocmu. Ponw JJuoghanma.

Touemy (—1)(—1) =+17?
lpobu 6 Basunone, Eeunme, Pume. Omkpvimue Oecamuunvix Opobei. CmapunHvle
cucmemvl mep. [lecamuunvle Opoou u mempudeckas cucmema mep. JI. Maenuyxuil.

TemaTuueckoe IJIAHUPOBAHHE

Pa3zgean kypca KounyecTBo 4yacoB
JlenuMocTh HaTypaJlbHBIX YHCEl 17 wacos
OOBIKHOBEHHBIE IPOOH 38 yacoB
OTHoOIIEHHUS 1 TPONOPLIMH 28 yacoB
PanmonanbsHble yncna U AEMCTBUS HAJl HUMU 70 yacoB
[ToBTOpEeHME U cucTemMaTu3aiys yaeOHoro marepuana | 17 yacos

Bcero 170 yacos




KOHTpOJIBHO- U3MEPHUTEIbHBIC MAaTEPHAJBI AJH OHCHKH AO0CTHIKCHHUHA PE3YyJbTaTOB
0CBOCHHUA, MATCPUAIBHO-TEXHUYECKOC, y‘lCﬁHO-METOI{H‘leCKOC o0ecreueHue npeamMera,
Kypca CM. B IIPWIOKEHUH K IIpOorpamMmme.

IIpunoxenne 1
Kanengapno — reMaTnyeckoe NJIAaHUPOBAHHE
I[punoxenne 2
Y4e0HO — MeTOAMYECKOe M MATEPHAJIBLHO — TEXHHYECKOoe o0ecreveHune:

Y4eOHO-MeTOAHYECKOE 0O0ecTIeYeHue:
HopmaTuBHBIE TOKYMEHTBI
1. ®enepanpHBIi TOCYAAPCTBEHHBIM 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO  OOIIETro
oOpazoBaHus
2. IlpumepHble mporpaMmbl MO Yy4eOHBIM mpeaMeram. Marematuka. 5-9 kmaccel. — M.
IIpocBemenne, 201 1.
3. ®opmupoBaHHE YHHUBEPCATbHBIX YUEOHBIX JIEHCTBHI B OCHOBHOMW INKOJE : OT JNEHCTBUS K
Mmbiciii. Cuctema 3amanuii : mocoowe s yuwmtens / mon pena. A. I'. AcmomoBa. — M.
[Ipoceemenue, 2010.
YueOHO-MEeTOANYECKUN KOMIIEKT




1. Maremaruka: 5 kimacc: yueOHMK sl ydammxcsi oOrreoOpasoBarelbHbIX yupexaenuit / AT
Mepzmsik, B.B. TTononckwmii, M.C. Skup. — M.: Benrana-I'pad, 2013 u mozxe.

2. Maremaruka: 5 KJIacc: JUJAKTHYECKHE MaTepuaibl: TOCOOME JJIsl  YJal[uXxcs
obmeobpazoBaTenbHbIX opranusanuii / A.I'. Mep3zisk, B.b. Ilononckuii, E.M. Pabunosu4, M.C.
SAxup. — M.: Berrana-I'pad, 2013 u mo3xe.

3. Maremaruka: 5 knacc: padodas terpanas Nel, No2 / A.I'. Mepsnsik, B.b. [Tononckuii, M.C.
SAxup. — M.: Berrana-I'pad, 2013 u mo3xe.

4. Maremaruka: 5 kmacc: Meroamueckoe mocodoue / E.B. bynko, A.I'. Mep3isk,
B.B. [Tonouckuii, M.C. Sxup. — M.: Benrana-I'pad, 2013 u mo3xe.

5. Maremaruka: 6 kjacc: y4eOHMK JUIs ydarmxcsi o0meoOpa3oBaTelibHbIX yupexaeHuit / Al
Mepsisik, B.b. Iononckwuii, M.C. Skup. — M.: Berrana-I'pad, 2013 u mozxe.

6. Marematuka: 6 Kiacc: JOUAAKTUYECKHE MaTepUalbl: [MOCOOME I Y4alluXcs
obmieoOpazoBarenbHbIx opranu3anmii / A.I'. Mepansik, B.b. ITononckuii, E.M. Pabunosuu, M.C.
Sxup. — M.: Benrtana-I'pad, 2013 u nozxe.

7. Maremaruka: 6 kinacc: pabouas rerpaab Nel, No2, Ne3/ A.I". Mep3nsik, B.b. TTononckuii, M.C.
Sxup. — M.: Benrana-I'pad, 2013 u nozxe.

8. Maremaruka: 6 kjacc: wmeroaumdeckoe tmocobue / E.B. Bymko, A.I. Mep3mixk,
B.b. [Tononckuit, M.C. Sxup. — M.: Benrana-I"pad, 2013 u nosxe.

CrpaBoyHBbIe TOCOOMS, HAYYHO-TIOMYJISIPHASL M KCTOPUYECKAs TUTEparypa

1. KoxoB B.U. MaremaTnueckuii TpeHaxep: 5 kiacc, 6 kimacc. — M. : MaHemo3uHa, 2014

2. Iloaroromka k onuMIIMazaM 1o maremaTuke, 5-6 kiacc / ABt.-coct. .. I'puropreBa. — M. :
I'mo6Gyc, 2009.

3. VYpoku pa3BHUBaIOIIC MaTeMaTUKU. S5-6 Kjacchl: 3aJadyd MAaTeMaTUYECKOTO KpyXKKa :
VYuebnoe mocobue / I1.M. I'opes, B.B. YTemos. — Kupos: N3x-8o AHO JII1O MIIUTO, 2014.

4. @apkoB A.B. Marematudeckue oauMnuasl B mkose : 5S-11 kmaccel. — M. : Aiipuc-Ilpecc,
2005.

5. Ilapeirun U.®@., llleBkun K.M. MaTtemaruka. 3anaun Ha cMeKanky. YueOHoe nocodue ams 5-
6 Ki1accoB 001e00pazoBaTeNbHBIX yupexaeHuii. — M.: [Ipocsemenne, 1995-1996.

MaTepI/Ia.]II)HO-TeXHI/I‘IeCKOC odecneyeHue:

TexHHUYSCKHE CPEICTBA O6V‘I€HI/I${I

1. Kommbrotep.

2. MynpTUMEIUaApOEKTOP.

Yu4eOGHO-npakTHUecKoe 060pyioBaHNE

1. HaGops! A€MOHCTPAIMOHHBIX TNIAHUMETPHUECKUX U CTEPEOMETPHUECKUX Tell

2, KoMmnekT dYepTeXHbIX HHCTPYMEHTOB (KJIACCHBIX W JHYHBIX): JIMHEWKa, TPaHCHOPTHD,
yrosibHUK (30°, 60°), yronbHuK (45°,45°), nUpKyIb

CyXOTVl Ha |_|OLI,I'chaHO
LunppoBOV NOAMNNCHIO:

EneHa CyxoTnHa EneHa
AﬂeKcaHﬂ,pOB AnekcaHppoOBHa

NaTta: 2021.02.03
Ha 14:01:03 +03'00'
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