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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPE/IMETA "MATEMATHKA"

Pabouast nporpamMMa 1o mMareMaTHke Juis 00ydJaronmxcs 5-6 KiaccoB pazpadoTaHa Ha OCHOBE
denepanbHOro rocy1apCTBEHHOT0 00pa30BaTEIbHOTO CTaHJapTa OCHOBHOTO 00IIEro 00pa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MHUPOBBIX TPEOOBaHHIA, IPEIBSIBISIEMBIX K MATEMAaTHYECKOMY 00Pa30BaHUIO, H TPAJAUIHIA
POCCHICKOr0 00pa3oBaHMsi, KOTOPbIE 0OECIICYMBAIOT OBJIAJICHUE KIFOUEBHIMH KOMIICTCHIIUSMH,
COCTaBJISIFOLIIMMHU OCHOBY JIJIsl HEIPEPHIBHOTO 00Pa30BaHUsI U CAMOPA3BHUTHS, @ TAKXKE IIEIOCTHOCTh
OOIEKYIBTYPHOTO, IMYHOCTHOTO M NIO3HABATEIBHOIO pa3BUTHs o0y4aromuxcs. B paboyeii mporpamme
yUTEHBI UJeu U nonoxenust Konuenuuu pa3BuTis MareMaTuueckoro oopazoBanus B Poccuiickoit
®denepanuu. B snoxy nudposoii Tpanchopmanmu Becex cdep 4eIoBeuecKor AeITeTbHOCTH HEBO3MOKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTH4eCKOM OATOTOBKH. YKE B ILIKOJIE
MaTeMaThKa CIYXKUT OIIOPHBIM IPEIMETOM ISl U3YYSHHsI CMEXKHBIX TUCIMIUINH, a TTOCIIE MIKOJIBI PeabHON
HEO0OXOIMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00pa3oBaHueE, 4TO TpeOyeT MOIHOICHHON 6a30BOM
0011e00pa3oBaTeIbHON MOITOTOBKH, B TOM YHCIIC M MATEMaTHICCKOM.

310 00YCIOBICHO TEM, YTO B HAIIIW JIHU PACTET YHUCIIO MPOodeccuil, CBA3aHHBIX C HEMOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJOTHUECKUX 00IaCTIX, M JaKe B
ryMaHUTapHbIX cepax. Takum o0pa3oM, Kpyr MKOJIbHUKOB, IIs1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYMMBbIM [IPEIMETOM, PACLIUPSALCTCS.

[IpakTuueckas Moxe3HOCTh MaTEMATUKU O0YCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIET0 MUPa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
MIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOAUMBIX JJIs
pa3BUTHA HAYyYHBIX U NPUKIAAHBIX UIeH. be3 KOHKPETHBIX MaTEMaTUUECKUX 3HAHUH 3aTPYIHEHO [IOHUMaHUE
IIPUHLUIIOB YCTPOMCTBA U UCIIOJIB30BAaHUs COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALUs
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuu, ManodpekTuBHa
ITOBCETHEBHAS IPAKTUYECKAs JeATENbHOCTh. KaX10My 4el0BEKyY B CBOEH KU3HU MPUXOJUTCS BBIITOIHATh
Pacy€Thbl U COCTABIATH AITOPUTMBI, HAXOJIUTh U IPUMEHSTH (POPMYJIbI, BIAJAETh NPAKTUYECKUMU NPUEMaMHU
reOMEeTPUYECKUX U3MEPEHUN U TIOCTPOEHUH, YNTaTh UH(OPMaIIMIO, TPEICTABICHHYIO B BUJI€ TaOJIHII,
JMarpaMM U rpauKoB, XKHUTh B YCIOBUSAX HEONPEIEIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpEMEHHO C pacuIpeHreM chep IpUMEHEeHNs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bcé Ooee
BaKHBIM CTAHOBHUTCS MaTEMaTHUUYECKUN CTUIJIb MBIIIJICHUS, IPOSIBISIFOIINNCS B ONPEEIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiiecce n3yueHus MaTeMaTUKH B apceHall IpPUEMOB U METOJOB MBIIIIJICHUS Y€I0BeKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCA MHAYKIMS U AENYKIUs, 0000IIeHNe U KOHKPETU3aIHs, aHaIU3 U
CUHTE3, KJ1accu(uKalus U cucteMarusaius, abctparupoBanue 1 aHaaorus. OObeKThl MATEMaTHYECKUX
YMO3aKIIYeHUH, TPaBUiIa X KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX OCTPOEHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUS (OPMYIUPOBATH, 0OOCHOBBIBATH U JOKA3bIBATh CYKJIEHUS, TEM CaMbIM
pa3BUBAIOT JIOTHYECKOE MBIIITIeHHE. Benyias poibs NpruHaIIexKUT MaTeMaTHKe U B GOpMUPOBAHUU
QITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS! ¥ BOCOHUTAHUHM YMEHHM eHCTBOBATH IO 331aHHBIM allTOPUTMaM,
COBEPIIIEHCTBOBAThH U3BECTHBIC M KOHCTPYUPOBATh HOBHIE. B mpoliecce pereHus 3agad — OCHOBOW y4eOHOM
JeSITeIbHOCTH Ha ypOoKaxX MaTeMaTHKU — Pa3BUBAIOTCS TaKXKe TBOPUECKAs U MPUKIIAIHAS CTOPOHBI

MBIIIJICHUA.

OO6y4eHnne MaTeMaTHKe Aa€T BOZMOXKHOCTh Pa3BUBaTh Y 00yUYaIOLIMXCSl TOUHYIO, PAllMOHATIBHYIO U
MH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXO0 ISAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpEZICTBA JUJISl BBIPAKEHHUSI CYKACHUN U HATJSITHOTO UX MPECTaBICHUS.

Heo0xonnMbIM KOMIIOHEHTOM 0O01IeH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHHUHM SBJIETCS 00IIee 3HAKOMCTBO



C METO/IaMH MTO3HAHUS JICHCTBUTEILHOCTH, IPEACTABICHHE O IPEAMETE M METOIaX MaTeMaTHKH, UX OTINYUH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHbIX 3a1a4. Takum o0pa3oM, MaTeMaTudeckoe 00pa3oBaHUE BHOCUT CBOM
BKJIa/1 B POpMHUPOBaHKE OOILEH KyIbTYphI YeJIOBEKa.

I/I3yquI/Ie MaTE€MAaTHKH TaKXeE CHOCO6CTByeT OCTCTUYCCKOMY BOCIIMTAHUIO YEJIOBEKA, IOHMMAaHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUYCCKUX paCCyX(HCHHfI, BOCIIPHUATHUIO TCOMETPHUYCCKUX (bOpM, YCBOCHHUIO
nacu CUMMCTpPHUH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

HpHOpI/ITeTHBIMI/I Ja(S2) 20904 O6yLIeHI/I5[ MaTeMaTHKe B 5-6 Kiaccax SIBIISIOTCS:

— TpoJoiKeHHE (DOPMHUPOBAHKSI OCHOBHBIX MAaTEMATHYECKUX TOHITUHN (YMCII0, BEIMYUHA,
reoMeTpuueckas urypa), 00ecreqrBarOIIMX TPEEMCTBEHHOCTD U IEPCIIEKTUBHOCTh MAaTEMAaTUIECKOTO
00pa3zoBaHus 00YJAFOIITNXCS;

— pa3BUTHE UHTEIUICKTYAIBHBIX H TBOPUYECKUX CIIOCOOHOCTEH 00YyJarOIINXCs, TO3HABATEIHHON
AKTHUBHOCTH, UCCIIEOBATEIIbCKUX YMEHUM, HHTEpPECA K U3YUYECHUIO MATEMATHKY;

— MOJBEJeHHUE 00YJAIOIIMUXCS HA TOCTYITHOM JIJIs HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U MAaTEMaTHUKHI
U OKPYXKAIOIIIET0 MHUPA;

— (dopmupoBanue (yHKIIMOHATEHON MaTeMaTHIECKOM IPaMOTHOCTH: YMEHHUS PACIIO3HABATh
MaTEeMaTUYECKHE OOBEKTHI B PEAIbHBIX JKU3HEHHBIX CUTYAIUsAX, IPUMEHITH OCBOCHHbBIC YMEHUS JJIS
pEeLICHHS TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTAThI U
OLICHUBATh UX HA COOTBETCTBUE NMPAKTUUYECKON CUTyallUU.

OCHOBHBIC TUHUH COACPpKaHUA KypCa MATEMAaTUKU B 5-6 knaccax — apI/I(i)MCTI/I‘leCKaSI H reoMETpUYICCKasd,
KOTOPBIC PA3BHUBAKOTCA 1IAPAJJICIIbHO, KaXKJ1asd B COOTBCTCTBUHU C COOCTBEHHOH HOFHKOﬁ, OJHAaKO, HC
HC3aBHCHUMO OJHa OT I[pyTOfI, a B TECHOM KOHTAaKTE U B3aUMOJICHCTBUU. Takxe B KypcCe IIPpOUCXOAUT
3HaAKOMCTBO C 3JICMCHTaMU anre6pr,1 W OIHCATEILHON CTaTUCTHUKH.

N3yuenue apupmMeTnueckoro Mareprana HaYMHACTCS CO CUCTEMATH3alliy U Pa3BUTUSI 3HAHUH O
HATypaJbHbIX YUCIaX, IOJYYEHHBIX B HAYAJIbHOM MIKOJE. [Ipu 3TOM COBEpIIEHCTBOBAHUE BBIUUCIUTENBHON
TEXHUKHU U (OPMHUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUN COUYETAETCS C Pa3BUTHEM BHIYMCIUTEIBHON
KYJBTYPBI, B YaCTHOCTH C OOY4YEHHEM MPOCTEUIITUM TTpUEMAM TPUKUIKH U OIEHKH Pe3yIbTaTOB
BBIUMCIICHHUH.

Jpyroii KpynHbIii OJI0K B cofiepKaHUU apu(pMeTHYeCKOol JIMHUM — 3T0 ApoOu. Havano usyuyenus
OOBIKHOBEHHBIX U JIECATUYHBIX Jpo0Oei OTHECEHO K 5 Kilaccy. DTO MEpBBIM 3Tall B OCBOEHUU JIpoOei, Koria
IIPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMM UJI€MH, IIOHATUAMU TeMBI. [Ipu 3TOM paccmoTpenue
OOBIKHOBEHHBIX Apo0eil B MOJTHOM 00bEME MPEALIECTBYET U3YUEHUIO IECATUUHBIX IpoOei, 4To
11€J1ec000pa3HO C TOUKH 3pEHUS JOTUKH U3JI0KEHUS YUCIOBOM JIMHUH, KOTJIa paBuiia IEHCTBHIMA ¢
JEeCATUYHBIMU APOOSIMHU MOKHO 0OOCHOBATh YK€ U3BECTHBIMH aJITOPUTMAMU BBIITOJHEHUS JeHCTBUIL ¢
OOBIKHOBEHHBIMH JPOOSIMHU. 3HAKOMCTBO C IECATUUHBIMU JAPOOSMH PACIIMPUT BO3ZMOKHOCTH JJIsi TOHUMAHUS
00yYaroImuMUCs MPUKJIAAHOTO IPUMEHEHUS] HOBOU 3alIMCH ITPU U3YYEHUH APYTHUX MPEIMETOB U IIPU
MIPAKTUYECKOM HCIoNIb30BaHuU. K 6 Kiaccy OTHECEH BTOPOIl 3Tan B u3ydyeHUH JpoOei, r1e IpOUCXOaUT
COBEpPIICHCTBOBAHHE HABBIKOB CPAaBHEHMS U MPeoOpazoBaHust JpoOeil, 0CBOCHNE HOBBIX BBIYMCIUTENBHBIX
JITOPUTMOB, OTTAYMBAHNUE TEXHUKH BBIYUCIICHUH, B TOM YUCIIE 3HAYCHUH BBIPAKEHUMN, CONECPKAIIUX U
OOBIKHOBEHHBIE, U IECATUYHBIE IPOOH, YCTAaHOBJICHUE CBSI3€il MEXly HUMH, pacCCMOTPEHHE PUEMOB
peleHus 3a1a4 Ha 1poou. B Hayane 6 kinacca MpoUCXOAUT 3HAKOMCTBO C IMTOHATUEM MPOLIEHTA.

Oco0EHHOCTEIO HN3YUCHUA MOJOKUTCIBbHBIX U OTPULIATCIIBHBIX YHUCEIT ABIACTCA TO, YTO OHH TAKKE
MOTYT pacCMaTpuBaTbCA B HECKOJIBKO 3TaIlOB. B 6 knacce B Hagaze HU3Y4YCHUSA TEMBI «ITomoxurenpHBIE U



OTpHULIATENbHbIE YKCay BoIaenseTcs noarema «L{enbie yucnay, B paMkax KOTOpOH 3HAKOMCTBO C
OTpHULATENLHBIMH YUCIIAMHU U IEUCTBUSMU C TIOJIOKUTEIbHBIMU U OTPULIATENIbHBIMU YUCJIAMU TPOUCXOIUT Ha
OCHOBE COJIEPKATEIBHOI0 MOAX0Aa. DTO MO3BOJISIET HA JOCTYITHOM YPOBHE O3HAKOMUTH YUaIlIUXCS
MPAKTUYECKH CO BCEMH OCHOBHBIMU MOHSATUSIMU TEMBI, B TOM YHCIIE€ U C ITPaBUJIAMU 3HAKOB IIPH BBIMOJIHEHUU
apru(METHIECKUX JCHCTBUHN.

[Tpu 00y4YeHNHN PEIICHUIO TEKCTOBBIX 3a/1a4 B 5-6 KJ1accax MCIOJIB3YIOTCS apuMEeTHICCKUE TPUEMBI
pemeHwust. TeKCTOBBIC 3aa4H, pemacMble pu OTPab0TKE BEIYMCIIUTEIILHBIX HABBIKOB B 5-6 Ki1accax,
paccMaTpuBalOTCS 3aJIa4M CISAYIONINX BUJIOB: 331a4d Ha JIBIKEHUE, HA YaCTH, HA MOKYIKH, Ha paboTy 1
MIPOU3BOIMTEIILHOCTD, Ha MPOIICHTHI, HA OTHOIIEHHS U Tiporopuuu. Kpome Toro, odydaromnuecs 3HaKOMSITCS
C MpréMaMu pelIeHus 3a/1a4 epedopoM BO3MOXKHBIX BApUaHTOB, Y4aTcsl paboTaTh ¢ HHpopMaIuei,
MPEJICTABICHHON B (hopMe TaOIUI] HITH TUATPAMM.

B paboueii mporpamMme mpenycMoTpeHo (OpMUPOBAHHE MTPOIIEACBTHUCCKHUX ATeOpandecKux
npecraBieHuii. bykBa kak CUMBOJI HEKOTOPOI'O YKCIIa B 3aBUCUMOCTH OT MaTEMaTH4YE€CKOT0 KOHTEKCTa
BBOJIUTCSI IOCTETICHHO. byKBEHHAs! CHMBOJIMKA IIIMPOKO UCITOJIB3YETCS TIPEXKIE BCETO IS 3aIHCH OOIIUX
YTBEPKACHUHN U TIPEITIOKEHUH, POPMYIT, B YACTHOCTH VISl BBIYUCIICHUS TE€OMETPUYCCKHUX BEIMYWH, B
KaueCTBE «3aMECTUTEIIS» YHCIA.

B kypce «Maremaruku» 5-6 KjaaccoB pe/ICTaBIeHA HarJIAIHAs T€OMETpUs, HallpaBJIeHHasl Ha pa3BUTHE
00pa3HOT0 MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPaXKEHHUS, N300pa3UTEIbHBIX YMEHUH. DTO BaXKHBIH 3Tal B
M3y4YEHUU F€OMETPUHU, KOTOPBIN OCYLIECTBIIAETCS HAa HAIVIAIHO-IIPAKTUYECKOM YPOBHE, OIIMPAETCS HA
HarJs11H0-00pa3Hoe MblILIeHHe o0yJaromuxcs. bosbias posib 0TBOANUTCS NMPAKTHUECKON AEATENbHOCTH,
OTIBITY, YKCIIEPUMEHTY, MOJIeUPOBaHUI0. O0yJaromuecst 3HAaKOMSTCS ¢ TEOMETPHYECKIMH (DPUTYpaMu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C UX MPOCTEUIIMMU KOH(PUTYpaLIUsIMH, yUaTcsl U300paxkaTh UX Ha
HEJIMHOBAHHOMW M KJIETYATOW Oymare, paccMaTpUBAaIOT MX MpOCTEHIIMe CBOMCTBA. B mpouecce n3ydyenus
HarJsIHOM reOMEeTpUH 3HaHUS, [TOJIy4YeHHbIE 00YYalOLIMMUCS B HAYaJIbHOM IIKOJIE, CUCTEMaTU3UPYIOTCS U
PacCIIHPSIOTCA.

Conepxanne JaHHOM y4eOHOW TIpPOrpamMMbl peaiu3yeT TMPUHIMUIBI U 3aJadyd  OCHOBHOM
o0pa3oBaTenbHON MporpaMMbl OCHOBHOTO o611ero oopazosanust MAOY «COLI Ne 9» ¢ yuerom mporpamm,
BKJIFOUEHHBIX B €€ CTPYKTYpY.

Coneprxanue yueOHOTO MpeaAMeTa MOXKET PEeaIu30BhIBAaThCA B Pa3IMYHBIX (popMax, MPOBOJUMBIX, B
TOM YHCJIE, U BO BHEYPOUHOE BpEMSI.

Pabouas nporpamma 1mo3BoJisieT YYUTENIO0 UCIOJIb30BaTh €€ KaK B YCIOBUSAX TPAJAULIMOHHON KIIACCHO-
YpPOUYHOM CHCTEMbI, TaK M JJs JAUCTAaHIUMOHHBIX (OPM M CaMOCTOSTENBHOIO H3YYEHHUs IperMera
00y4aroIUMUCs Pa3HbIX y4EOHBIX BO3MOXKHOCTEH, HaXOISIIUMXCS B Pa3HBIX XH3HEHHBIX CUTyalMsIX HpU
HaJIMYUU HEOOXOAMMBIX TEXHUUECKUX CPEACTB.

OrneHnBaHUE PE3YNbTATOB OCBOCHHUS TaHHON y4ueOHOM MporpaMMbl OCYHIECTBISETCS Ha OCHOBE
KOMIUIEKCa JOKYMEHTOB, PErjJaMEHTHPYIOIIUX CHUCTEMY OLEHKH JOCTHKEHHS IUIAHUPYEMBIX PE3yJbTaTOB
ocsoeHusa OOIT OO0 MAOY "COI Ne 9".

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

CornacHo yueOHOMY IJIaHy B 5 KJlacce M3y4aeTcss MHTETPUPOBAHHBIN MpeaMeT «MaTeMaTHKay, KOTOPBIiA
BKJTFOYAET apu(PMETHUECKUN MaTeprall M HATJISAHYI0 T€OMETPHIO, a TAK)KEe MTPOIEIEBTHUECKUE CBEACHUS U3
anreOpsl. Y4eOHBIH TJIaH Ha M3YYCHHE MAaTEeMAaTHKHU B 5 KJIaCCE OTBOJUT HE MeHEee 5 YUEOHBIX YacOB B
HEJIENI0, B TEYCHHE KaXI0T0 rojaa 00y4deHus, Bcero He MmeHee 340 ydeOHBIX 9acoB



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

S KJIACC

HartypajbHble yncsa v HyJIb

Harypanpraoe uncno. Psn Harypansabix uncen. Yucno 0. M3o0pakeHne HATYpalbHBIX YHCET TOYKAaMU Ha
KOOpJIMHATHOM (4uCioBOi) mpsimoii. [To3uironnas cucrema curcieHus. Pumckas Hymepaius Kak npuMep
HETO3UIIMOHHOM CUCTEMBI cuncieHus. Jlecsatuunas cuctema cuncienus. CpaBHEHUE HAaTypaJbHbBIX YKCET,
CpaBHEHHE HATypallbHBIX 4ucel ¢ HynéM. CriocoObl cpaBHeHUs. OKpyTiieHHE HATYpalbHBIX uncel. ClIoKeHne
HATypaJIbHBIX YHCEIT; CBOMCTBO HYJIS IPU CIOXKEHUH. BrlunTanue kak aeicTBue, 00paTHOE CI0KEHUIO.

YMHOKEHUE HATYpaJIbHbIX YHCEN; CBOMCTBA HYJISI M €UHHULIBI IPY YMHOXKEHHHU. J[eJIeHnE KaK JeHCTBHE,
oOpaTHOe YMHOXeHUI0. KOMIIOHEHTHI ACHCTBUH, CBsA3h MEX 1y HUMU. [IpoBepka pe3ynbrara
apudmernyeckoro aercteus. [lepeMecTuTeTbHOE M COUETATEIHPHOE CBOMCTBA (3aKOHBI) CJIOKECHHUSI U
YMHOXKEHUSI, paCIIpeISIUTEILHOE CBOMCTBO (3aKOH) YMHOXKeHUs1. Mcnonp3oBanue OyKB 11t 0003HAYCHUS
HEU3BECTHOTO KOMIIOHEHTA M 3aICH CBOMCTB apu(METUICCKIX ACHCTBHA. JleTUTeNIn U KpaTHbBIC YUCIa,
pasnokeHue Ha MHokutenu. [Ipocteie u coctaBHble uncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octatkoM. CTeneHb ¢ HaTypalbHBIM IIOKa3aTeIeM. 3alKCh YACIA B BUJIE CYMMBI Pa3psIHbIX CJIaraéMbIX.

YucnoBoe BbIPAXKCHHC. Brruncienne 3Ha4eHUM YHUCIIOBBIX BLIpa)KCHHﬁ; IIOPAAO0K BBIITOJIHCHUA HeﬁCTBHﬁ.

Hcnoap3oBaHue IIPpHU BBIYUCIICHUAX IIECPEMECTUTCIILHOI'O U COYCTATCIIbHOI'O CBOMCTB (38.KOHOB) CJIOKCHHA U
YMHOXCHUS, paCIIpEACINUTCIIBHOT'O CBOMCTBa YMHOKCHHA.

Jpoou

[IpencraBnenne o apodu Kak crocoOe 3anmucu YacTu BennuuHbl. OOBIKHOBEHHBIE Apo0u. [IpaBuibHbIC U
HenpaBuibHbIe ApoOu. CMelnanHas 1po0b; NpeicTaBlIeHUue CMEIIaHHON Ipo0H B BUJIE HENPABUIbHOM 1podu
Y BBIJICJICHHE 11€JI0M YaCcTH YuCia U3 HempaBuiIbHOM 1podu. M3o0pakenue npobeil ToukaMu Ha YUCIOBON
npsmMoil. OcHOBHOE cBo¥icTBO Npodu. Cokparenue apodeit. [IpuBenenue qpodu kK HOBOMY 3HaMEHATEITIO.
CpaBuenue npob6eii. CiioxeHue U BEIUUTaHKUE IpoOeid. YMHOKEHHUE U JIeTieHue ApoOeii; B3auMHO-00paTHBIE
napoOu. HaxoxieHue yacTu 1e0ro U 1eJoro no ero yactu. [lecarnynas 3anuck 1pobei. [lpeacraBnenue
JECSITUUHON IpoOH B BUIe OOBIKHOBEHHOM. 300paskeHne necaTHYHbIX 1po0eil TOUKaMU Ha YUCIIOBOM
npsMoil. CpaBHEHHE IECATHUHBIX IpoOel. Apudmernyeckne AeHCTBU ¢ AECATUYHBIMU APOOSIMHU.
OxpyrieHue AecITUYHBIX Apo0ei.

Pelenue TekcTOBBIX 33124

Pemienne TekcTOBBIX 3aa4 apupMeTHUECKUM criocoOoM. Perienne norudeckux 3anad. Permenue 3anau
nepedopoM BceX BO3MOXKHBIX BapuaHTOB. Vicronb30BaHue pu pelieHuu 3a1ad Ta0auil u cxem. Pemienue
3a7a4, COJAEpKaIIUX 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUYMUHBI: CKOPOCTh, BPEMS, PACCTOSHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTh. ETMHUIIBI H3MEpEeHUsI: MacChl, 00bEMA, IIEHBI; PACCTOSIHHS, BPEMEHH, CKOPOCTH.

CBs13p MEXy €IMHHUIIAMHU U3MEPEHUSI KaXKI0W BETMYNHBI. Pellienre 0OCHOBHBIX 3a/1a4d Ha APOOH.
[IpencraBnenune NaHHBIX B BUJE TAOJHII, CTOJIOYATHIX HATPAMM.

Harnsgnas reomerpust

Harnsanueie npencrasienus o Gpurypax Ha IjIocKOCTU: TOYKa, IpsIMast, OTPE30K, JIyd, yroJl, JIoMaHasl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YToi. IIpsmMoii, OCTpbIi, TyloW U pa3BEPHYTHINA yriIbl. JInuHa oTpeska,
METPUYECKUE €IUHULIBI IJIUHBL. [[11MHa JIOMaHOH, IEpUMETP MHOTOYroJIbHUKA. MI3MepeHne u ocTpoeHue
YTJIOB € MOMOIIBIO TpaHcnopTupa. Harnsauelie npencraBieHus o GUrypax Ha mioCKOCTH: MHOTOYTOJIbHUK;
NPSIMOYTOJIbHUK, KBaJpaT; TPEYTOJIbHUK, O paBeHCTBe (puryp. M3o0pakenue puryp, B TOM uucie Ha



kieryaToit Oymare. [Toctpoenne koHGUTYpaIuii U3 YacTel mpsMOi, OKpPY>KHOCTH Ha HEJTMHOBAHHOM U
kjeryaTtoit Oymare. Mcrnonbp3oBaHue CBOMCTB CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBaapata. [lnomans
IPSIMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM 4HCiIe QUryp,
n300pakE€HHBIX HA KieT4aTol Oymare. Equnuiiel namepenus miomaau. Harnsaasie npenctaBieHus o
IIPOCTPAHCTBEHHBIX (PUrypax: MPsAMOYTOJbHBIN Napajienenunes, Kyo, MHororpanHuku. M3o0paxenue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BépTku KyOa u napamnenenunena. Cozganue Mojeneil MHOrOrpaHHUKOB
(13 Oymaru, IpOBOJIOKH, TIACTUIIMHA U Jp.). O0BbEM NMPAMOYTOJILHOTO Mapaiesnenunena, kyoa. Exuaurst
U3MEpEeHHs 00BEMA.

6 KJIACC

HartypaabHble ynciia

ApudmeTndeckne IeHCTBUS ¢ MHOTO3HAYHBIMU HATYPATbHBIMH YUCIIaMU. UHCIIOBBIC BRIPAKEHUS, TIOPSIOK
NeCTBUM, nCroNb30BaHue CKOOOK. Mcronp30BaHue Mpy BHIUMCICHUSIX TIEPEMECTUTENHLHOTO U
COUYETATEIbHOTO CBOMCTB CJIOKEHUSI 1 YMHOKEHUS, PACIIPEAEIUTEIBHOIO CBOMCTBA YMHOXKEHHUSI.
OxpyriieHre HaTypaJIbHBIX Yucell. Jlenutenu u KpaTHbIC YHciia; HAanOOJIBIINI OOIINN ASTUTENb U
HauMeHbIIee oliiee kpatHoe. [lenMMoCcTh CyMMBbI U Tpou3BeieHus. JleeHne ¢ 0cTaTKOM.

Apoodu

OObIKHOBEHHAas ApoOb, OCHOBHOE CBOMCTBO JIpo0H, cokpallieHue apooeil. CpaBHEHHE U YIIOPSI0UNBAHNE
npoOeit. Perenue 3a1a4 Ha HAXO0XKACHUE YACTH OT LIEJIOTO U IEJI0T0 MO ero 4acTH. J[poOHoe 4nciio Kak
pe3yiabTar aeneHus. IlpeacraBnenue necsITUHYHON 1poOH B BUJIE OOBIKHOBEHHON ApOOH U BO3MOXKHOCTb
MpeACTaBICHUS] OOBIKHOBEHHOU IpOOU B BUJIE JECATUYHON. [lecsaTuuHbIe TpoOr U METpUUECKasi CUCTEMa
MCDP. ApI/I(i)MeTI/ILICCKI/IC I[ef/'ICTBI/IH 1 YHUCJIOBBIC BBIPAXKCHUSA C OOBIKHOBEHHBIMU U JACCATUYHBIMU IIpO6$IMI/I.

OtHomenue. Jlenenue B JaHHOM OTHoLIeHUH. Macmital, nponopiuus. [Ipumenenue nponopuuit npu
pemienuu 3a1a4. [lonarue nporeHTa. Beruncnenue npoueHTa OT BETUYUHBI U BETUYUHBI 110 €€ IPOLIECHTY.
BripakeHue nporeHToB AeCATUIHBIME JIpoOsMu. Pemenne 3a1a4 Ha MpoLeHTHl. BhIpaskeHne OTHOIICHUS
BEJIMYUH B MIPOIICHTAX.

Ilos0:xkuTENBHBIE H oTpHIaTe/IbHbIC YUC/IA

[lonoxurensHble U OTpULaTENbHBIE YKca. Llenbie yncna. Moaynp uncia, reoMeTpruueckas
MHTepHpeTanus Moayis yncna. M3o0paxxeHue yrcea Ha KOOPIMHATHOM MpsiMoil. YncoBbIe MPOMEXYTKH.

CpaBHeHue uucen. Apudpmerndyeckue AeUCTBH ¢ TOJI0KHUTEIbHBIMUA U OTPULIATETbHBIMU
yuciaamu. [IpsMoyrosibHas cuctemMa KOOpAUHAT Ha IIocKocTH. KoopanHAThI TOUKH Ha MIIOCKOCTH, abciucca
u opauHara. [loctpoeHue Touek U GUryp Ha KOOpAMHATHOMN MIIOCKOCTH.

BykBeHHBbIE BBIpaKEeHHU S

[TpumeneHnue OYKB JUIs 3aIIUCH MaTeMaTUYECKUX BbIpaXeHUI U npeanoxxkeHuil. CBoiicTBa apudmMeTnyeckux
NencTBAN. byKBEHHBIE BBIPaKEHUS U YUCIIOBBIE NTOICTAHOBKU. byKBEHHBIE PAaBEHCTBA, HAXO0XK/ICHHUE
HEU3BECTHOTO KOMIOHeHTa. PopMyIibl; GOpMYJIbI IEPUMETPA U IIOMIAAH MPSIMOYTOJIbHHUKA, KBaJparTa,
o0bEMa napajienenuneaa u Kyoa.

Penrenune TeKcToBBIX 32124

Pemienune TekcTOBBIX 3a/1a4 apudMeTHUECKUM criocoboM. Perienune iorndyeckux 3aaad. Pemenue 3anau
nepe0opoM Bcex BO3MOXKHBIX BapuaHTOB. Perenue 3a1ad, coiepikaix 3aBUCUMOCTH, CBSI3bIBAIOIINX
BEJIMYUHBI: CKOPOCTh, BPEMS, PACCTOSHUE; [I€HA, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOJUTEIBHOCTD, BpEMS,
00BEM paboThl. EAuHMIIBI ©13MEpEeHUs: MacChl, CTOMMOCTH; PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBSA3b MEXKAY



€IMHULIAMU U3MEPEHMS KaKJ10M BeIMYHMHbI. Pelienne 3a1a4, CBA3aHHbBIX ¢ OTHOILIEHUEM,
MIPOIMOPLIMOHAILHOCTHIO BEJIMYKMH, MPOLIEHTAMU; PEelICHIEe OCHOBHBIX 33/1a4 Ha IpoOH U MpoleHThl. OneHkKa u
MPUKHJIKA, OKpYTIIeHHE pe3ynbTata. CocTaBieHHEe OYKBEHHBIX BBIPAKEHHI IO YCIOBUIO

3anaun. [IpencraBieHne qJaHHBIX C MOMOIIBIO TAOMUIl U quarpamm. CTonOuaThie AMATPAMMBI: YTCHUE U
MOCTpOeHHE. YTeHHE KPYrOBBIX JUATPAMM.

Harasgnas reomMeTrpus

Harnsaneie npeacraBienus o purypax Ha INIOCKOCTH: TOYKa, IpsAMasi, OTPE30K, JIyd, Yroil, JOMaHasi,
MHOI'OYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, Kpyr. B3anMHOE pacoiokeHue 1Byx
IIPSIMBIX HA IIJIOCKOCTH, NapaJlIeNIbHBIC NIPSIMBIE, IEPICHIUKYIIAPHBIE IpsiMble. HI3MepeHne pacCTOSHU:
MEXy IBYMs TOUYKAaMH, OT TOYKH [0 IPSAMOM; JUIMHA MaplIpyTa Ha KBaJApaTHOU ceTke. M3mepenue n
IIOCTPOEHHUE YIJIOB C IIOMOIIBIO TPAHCIIOPTHPA. BUIBI TPEYTOJIBHUKOB: OCTPOYIOJIBHBIH, IPSMOYTOJIbHBIN,
TYNOYTOJIbHBII; paBHOOEIPEHHBIN, pABHOCTOPOHHUN. YeThIPEXYTOJIBHUK, IPUMEPBI YETHIPEX YT OJIBHUKOB.

[TpsiMOYTONBHUK, KBaPAT: MCIIOJIb30BAaHIE CBOMCTB CTOPOH, YIJIOB, TuaroHaineil. MzobpaxeHue
reoMeTpHUecKUX (PUTryp Ha HEJTMHOBAHHOHN OymMare ¢ MCII0JIb30BaHUEM LIUPKYJIS, JINHEHKH, YyTOJIbHHKA,
Tpa"cnoprupa. [loctpoenus Ha kieryaroit Oymare. llepumerp MHoroyronbHuka. [lonstue miomanu
¢burypsl; eAMHULBI U3MepeHus miomanu. [IpudamkénHoe u3mMepenue miomanu GUryp, B ToM 4ucie Ha
KBagpaTHOU ceTke. [IpnbmmkénHOe N3MEpEeHHe JUIMHBI OKPY>KHOCTH, IJI0OMIAu Kpyra. CHMMETpUs:
LIEHTpaJIbHAas, OCeBas U 3epKajibHast cummeTpuu. Iloctpoenne cummeTpudHbIX (uryp. HarnsaHsie
MPEJCTAaBICHNS O MIPOCTPAHCTBEHHBIX (PUTypax: Mapajuiesenumes, Kyo, mpu3mMa, mupaMua, KOHyC, HWIAHAP,
map u chepa. M300paxxkeHne npocTpaHcTBEHHbIX GUryp. [Ipumeps! pa3BEPTOK MHOTOIPAaHHUKOB, IIMJIUHIpA
u xonyca. Co3ianue Moiesieil mpoCTpaHCTBEHHBIX (puryp (M3 Oymaru, MpoOBOJIOKH, IUTACTHIINHA U

ap.). Ilonstue 06péma; equHUIBI H3MepeHus 00bEéMa. OOBEM NPAMOYTOJILHOIO NMapasliesienunesa, Kyoa.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO TipeaMeTa «MaTeMaTukay XapakTepu3yrTCs:

IIaTpuoTHYecKkoe BOCIUTAHME:

MPOSIBIICHUEM MHTEpPECa K MPOIUIOMY U HACTOAIIEMY POCCUMCKONW MaTEMAaTUKH, IECHHOCTHBIM OTHOLLIEHUEM
K JJOCTH>XKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaT€MAaTUYECKOW MIKOJIbI, K HCIIOJIb30BAHUIO ATUX
JTOCTHKCHHH B IPYTUX HAayKaxX M MPUKIAIHBIX cepax.

I'paxnaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpaskJaHIHA U PealTU3allii €ro MPaB, MPEICTABICHHEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUIHBIX CTPYKTYP, ABJICHUH, TPOLIEAYDP TPAKIAHCKOTO
oOmecTBa (BEIOOPHI, ONIPOCHI | TIP.);

TOTOBHOCTBIO K 00CY)KICHUIO STHYECKHUX TPOOIIeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM
JOCTUKCHUN HayKU, OCO3HAHUEM BOXKHOCTH MOPAJLHO-3TUYCCKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO.

TpynoBoe BocnuTaHue:

yCTaHOBKOﬁ Ha aKTUBHOC Y4aCTHEC B PCHICHUHN NPAKTUYICCKUX 3a1a4d MaTeMaTHIEeCKON HaIpaBJICHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTU4YeCKOro 00pa30BaHus Ha MPOTSHKEHUHU BCEH JKU3HM JUISl YCHEIIHON
po¢eCCHOHATILHOM 1eATEILHOCTH U Pa3BUTHEM HEOOXOJUMbIX YMEHUI; 0CO3HaHHBIM BBIOOPOM U
IMOCTPOCHUCM HHIIHBHI[y&JIBHOﬁ TPACKTOPUU 06pa3013aH1/1$1 " )KU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX
HMHTEPECOB U 00ILIECTBEHHBIX TOTPEOHOCTEM.

IcTeTnYecKkoe BOCIIUTAHHUE:,
CIIOCOOHOCTBIO K IMOLIMOHATIBHOMY U 3CTETUYECKOMY BOCIIPUSTHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4,
peuIeHu, pacCyKICHNI; YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HEHHOCTI/I HAYYHOI'O INO3HAHUSA:

OpHeHTaHHCP’I B JACATCIBHOCTH HAa COBPCMCHHYIO CUCTEMY HAYYHBIX Hpe)ICTaBJ'ICHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTSX pa3BHUTHUA YCJIOBCKA, IPUPOIAbI U O6HI€CTBa, IMOHHMMAaHHUEM MaTeMaTHIeCKOM HAYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIlOB eé Pa3BUTHA U 3BHAYUMOCTH JJId Pa3BUTUS HUBUIIA3AlNN,
OBJIQJICHUEM S3BIKOM MaTEMaTHKH U MaTEMaTHYECKOM Ky.]'[BTypOfI KaK Cp€ACTBOM ITO3HAHUA MHPA;
OBJIaICHUEM HpOCTCfIHIPIMH HaBBIKAMH HCCJIEIOBATCILCKOM eI TCIILHOCTH.

duznyeckoe BocnuTanue, GopmMupoBaHue KyJbTYPbl 310POBbSi H IMOIMOHAJIBHOI0 0JIarONOy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbsI, BEICHUS 3/I0POBOTO
o0pa3a ’KHU3HM (370pOBOE MUTAHKE, COATAHCUPOBAHHBINA PEXKUM 3aHATUI U OTIbIXA, PeryispHas pusnyeckas
aKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HaBbIKa pedIeKCcuu, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO e
IIpaBa JAPYyroro 4ejaoBeKa.

IKOJIOTHYECKOe BOCIIUTAHUE:

OpHUEHTaIel Ha MPUMEHEHNEe MaTeMaTHUYEeCKUX 3HAHUH JIJIsl peIlieHus 3a/1a4 B 00JIaCTH COXPAHHOCTHU
OKpY>KaroIlen cpe/ibl, IIIaHUPOBAHUS MOCTYINKOB U OLIEHKH X BO3MOKHBIX MOCIEACTBHUI IS OKpYXKarolIeH
Cpezbl; OCO3HAHUEM INI00aTBHOI0 XapaKTepa HKOJOTHUECKUX MPOOIeM U IMyTeH UX peIIeHusl.

JIn4HOCTHBIE pPe3y/IbTaThl, 00eCTeYUBAIOIINE AJANTANHIO 00YYAKIIEr0cs K M3MEHAIOIIUMCSI
YCJOBHSIM COUMAJBLHOM M MPUPOJIHOM CpPebl:

TOTOBHOCTBIO K JICCTBUSAM B YCJIOBHUSIX HEONPEAEIEHHOCTH, IMOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPAKTHIECKYIO JeATeIbHOCTh, B TOM YHCJIE YMEHHUE YIUTHCS Y IPYTUX JTIOJEH, MpUoOpeTaTh B
COBMECTHOM AEATEIbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHLIMU U3 OIIbITA JPYTUX;

HEO0OXOIMMOCTHIO B (DOPMUPOBAHNHN HOBBIX 3HAHUM, B TOM YHCIIe (POPMYIUPOBATH UEH, TIOHSTHS,
TUMOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATh Ne(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAINIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIHIO KaK BBI30B,
TpeOYIOLINI KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBIE PEIICHUs U AeHCTBUS, (OPMYTUPOBATh U OLIEHUBATD
PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yIIbTaThl OCBOCHHUS IIPOrPaMMbI YU€OHOT'O MpeaMeTa
«MateMaTHKa»XapaKTePU3YIOTCS OBJIAICHUEM YHUBEPCAIbHBIMU HOZHABAMETbHBIMU OCUCMBUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMEUAMU U YHUBEPCANLbHIMU Pe2YIAMUEHbIMU
oeticmeusimu.

1) Ynusepcanvuvle noznasamenvusle deticmaus obecneyusarom Gopmuposanue 6a308bix KOCHUMUBHBIX
npoyeccos 0oyuarouwuxcs (0ceoeHue Memoo08 NOZHAHUSL OKPYICAIOWE20 MUPA,; NPUMEHEHUE T02ULEeCKUX,
ucce008amenbCKux onepayuil, ymeHutl pabomams ¢ uHgopmayueti).

Ba3oBble JJornueckue aeicTBu:

— BBIIBJIATH U XapaKTCPHU30BaATb CYIICCTBCHHBIC ITPU3HAKH MATEMATHUYCCKUX O6’beKTOB, HOHHTHﬁ,
OTHOIIICHUH MCKAY IOHATUAMU,

— q)OpMy.]'II/IpOBaTB OIpCaACIICHUA HOHHTHfI; YCTaHaBJIMBATb CYIHGCTBGHHBIIZ IIPpHU3HAK KJ'IaCCI/I(l)I/IKaI_II/II/I,
OCHOBAaHMUA OJIA O606H_[CHI/IH " CpaBHCHH:A, KPUTCPHUH IIPOBOJUMOI'O aHAJIN34,

— BOCIIpUHHUMATD, (I)OpMYJ'II/IpOBaTB n Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIILHBIC U
OTPHULATCIIbHBIC, CANHUYHBIC, YaCTHBIC U O6H.[I/Ie;

— YCJOBHBIC; BBISBJIATH MATEMATUUICCKNUEC 3aKOHOMEPHOCTHU, B3AUMOCBA3H U IIPOTUBOPCHUS B (1)aKTaX,
JaHHBIX, Ha6J'IIO,Z[CHI/I$IX N YTBCPIKACHUAX,

— HIpeajiaratb KpUTCpruHn JIs1 BBISABJICHUSA SaKOHOMepHOCTCﬁ nu HpOTHBOpC‘{HI;’I;

— JACJIaTb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKACHUM (IIpsIMbIE 1 OT MPOTUBHOIO), IPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE 10Ka3aTeNIbCTBA MaTeMaTHUECKUX (PaKTOB, BEICTPAWBaTh ApryMEHTAIIHIO,
IPUBOJUTH IIPUMEPBI U KOHTPIIPUMEPBI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKJCHHSI; BEIOUPATh CIIOCO0 pelieHus yueOHOH 3a1a4un
(cpaBHMBATH HECKOJIBKO BApHAHTOB PELLIEHUS, BBIOMPATh Haubosiee MoAXoIAUINi ¢ yuéToM
CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble ncciaenoBarebcKue AeiicTBUSA:

— HMCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCHG}IOB&TGJ’IBCKI/Iﬁ HHCTPYMCHT IIO3HAHUSA;

— (opmynupoBaTh BOIIPOCHI, (GPUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBATh UCKOMOE U JJaHHOE, POPMHUPOBATH TUIIOTE3Y,

— apryMCHTUPOBATH CBOIO MO3UINIO, MHCHUC,

— TPOBOIUTH IO CAMOCTOATEIHLHO COCTABIIEHHOMY TIJIAHY HECJIOKHBINM AKCIIEPUMEHT, HEOOIbIIIOE
HCCIIEIOBAaHHE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIEeCKOTO 00BEKTa, 3aBHCUMOCTEH 0OBEKTOB
MEXIy COOOM;

— CaMOCTOSTENILHO (GOPMYyITUPOBaTH 0000IIEHNUS ¥ BBIBOBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJFOZICHUS, MICCIIEIOBAHUSI, OIIEHUBATH JIOCTOBEPHOCTD MOYYCHHBIX PE3YJIbTATOB, BEIBOJOB H
00001IeHHIT; TPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE TIPOIIECCa, a TAK)KE BBIABUTATH MIPEINOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.



Pabora ¢ undopmaunmeii:

— BBISBJISITH HEAOCTATOYHOCTh U U30BITOYHOCTh HH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
3aa4y;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATh MH(YOPMAIUIO pa3IMUHbIX
BUOB U (pOPM IPEICTABICHHUS;

— BbIOMpaTh popMy IpencTaBiIeHHs] HHPOPMAIMK U WLTIOCTPUPOBATH pelllaeMble 3a/1a4i CXEMaMH,
JuarpaMmMamu, HHOM rpauKoi U uX KOMOUHAIUSIMU;

— OIICHMBATh HAJAEKHOCTh HHPOPMAIIIH 110 KPUTEPHUSIM, PEATIOKEHHBIM YUUTEIEM UITU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITENBHO.

2) Vuueepcanvhvie KOMMYHUKaAmMugHbwle Oelicmsusi 0becnedusaom c@hopmupo8aHHoCms COYUATLHBIX
HABbIKO8 00Y4aAIOUWUXCAL.

Oo01menne:
— BOCHPUHUMATH U POPMYITUPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIOBHSIMH U LEISIMH OOILECHUS;

— SICHO, TOYHO, I'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAaX, 1aBATh
MOSICHCHUA 110 X004y PCIICHUS 3aa9U, KOMMCHTHPOBATDH HOJ'IyLIeHHHﬁ pe3yibTar; B X0AC O6cy)K,I[€HI/I$I
3a1aBaTb BOIIPOCHI IO CYHICCTBY O6CY)KI[3.€MOI71 TCMBI, HpO6JICMBI, pemaeMoﬁ 3aJa4l, BBICKA3bIBATb
HACH, HAICJICHHLIC HA ITOMCK PCIICHUS;

— COIIOCTABJISITh CBOU CYKACHUS C CYXXIACHUAMU JPYI'UX YUACTHHUKOB HUaJIora, O6H3py>KI/IBaTB
pas3iinuuc u CXoaACTBO HOSHHHﬁ;

— B KOPpPEKTHOH Gopme GopMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,;
— MPEICTABISATh PE3YJIbTATHI PEIICHUS 33]]a4H, SKCIIEPUMEHTA, UCCIIEOBAHUs, TPOCKTA;

— CaMOCTOSITEIHHO BRIOUPATh (hOpMAT BRICTYIUICHUS C YUETOM 3a71a4 MPE3EHTAIIUN U OCOOEHHOCTEH
ayJIUTOPHH.

CoTpyaHun4ecTBo:

— IMOHUMAThb U HUCIIOJIB30BaTh NPECUMYIICCTBA KOMaHI[HOI\/'I n HH}IHBI/IILY&HBHOﬁ pa6OTI)I IIpH pCHICHUA
y‘~I€6HI)IX MaAaTEMaTUYCCKUX 3aJa4,

— MNPUHHUMATh LCJIb COBMECTHOM ACATCIIbBHOCTH, INITAHUPOBATH OpraHU3alluiO COBMECTHOM pa60TBI,
pacipeaciiaTb BUIABI pa60T, A0roBapuBaTbCA, O6CY)K,Z[8.TB nponecc u pe3yiabTar pa60TBI;

— 0000111aTh MHEHUS HECKOJIBKUX JIFOJIeH; y4acTBOBATh B IPYMIIOBBIX (popMax paboThl (00CykaeHus,
00OMEH MHEHHMSIMH, MO3TOBBIE IITYPMBI U JP.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I 1 KOOPAMHHUPOBATH CBOU HGIZCTBI/IH C APpYTUMHU YICHAMU KOMaHAbI;

— OLIEHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT 110 KPUTEPUSAM, C(HOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBHUS.

3) Vnuueepcanvhuvle pecynamuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranmn3anus:

— CaMOCTOSITENIbHO COCTAaBJIATh IJIaH, aJITOPUTM pEllIeHus 3a7a4u (MK ero 4acTh), BHIOMpaTh criocod
pelIeHns ¢ y4TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaIUH.



CaMOKOHTPOJIb:

— BJIAJIETh CITIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTaTa perieHus
MaTeMaTHUUYeCKOM 3a/1auu;

— TMPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MPH PEIIEHUH 3a/1a41, BHOCUTh KOPPEKTHUBEI B
JESTEIIbHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HAHACHHBIX OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3yIbTaTa ACSITCILHOCTH MOCTABICHHON LIETH U YCIOBUSAM, OOBSICHSTH
MPUYUHBI JOCTUKEHUS UM HEIOCTHKEHUS 1IeJId, HAXOAUTh OIIMOKY, ]aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI
S KJIIACC

Yucjaa ¥ BbIYMCTIEHUSA
ITorumats u IIpaBHUJILHO YHOTp€6JI$ITI) TCPMUHBI, CBA3aHHBIC C HATYPAJIbHBIMU YHCJIaMHU, OOBIKHOBEHHBIMU
n JCCATUYHBIMU I[pO6$IMI/I.

CpaBHUBATH U YIOPSAI0YMBATH HATYpallbHbIE YUCIIA, CPABHUBATH B MMPOCTEHIIINX CIIy4asiX OOBIKHOBEHHBIE
Ipo0u, AeCITUUHBIE APOOH.

COOTHOCUTH TOUKY Ha KOOPJAMHATHOM (YMCIOBOI) MPSIMOM C COOTBETCTBYIOIINM €1 YHCIOM U U300paxaTh
HATypaJIbHbBIE YMCIIa TOUKAMH Ha KOOPIMHATHOM (YMCIIOBOI) MPSMOIA.

BrimonasaTe apI/I(I)MeTI/I‘IeCKI/Ie JEUCTBUS C HaTypaJIbHbIMU YHCJIAMH, C OOBIKHOBEHHBIMU I[pO6$IMI/I B
HpOCTCﬁHIHX ClIyvasx.

BbINOIHATE IPOBEPKY, IPUKHUIKY PE3YNIbTATA BBIYNCICHUN.

OxpyriisTh HaTypajibHbIEC YHUCIIA.

Pelenue TekCcTOBBIX 33124
PemaTh TekcToBbIe 32124 apu(METHIECKUM CIIOCOOOM U C TTIOMOIIBIO OPTraHU30BAHHOTO KOHEUHOTO
nepedopa BceX BO3MOXKHBIX BApPUAHTOB.

Pemate 3aaa4u, COACPIKAIINEC 3aBUCUMOCTH, CBA3BIBAIOIINE BEIMUUHBI: CKOPOCTh, BPEMA, PACCTOSAHHUC,
OCHa, KOJIM4YC€CTBO, CTOUMOCTbD.

Hcnons3oBaTh KpaTKHUe 3a1iicu, CXEMbl, Ta6J'II/II_IBI, 0003HaYCHHS IIpu pCHICHUHA 3aaY.

IToap30BaThCI OCHOBHBIMU CAWHHUIaMHU U3MCPCHUA: HCHBI, MAaCChl; PaCCTOAHUSA, BDEMCHH, CKOPOCTH,
BbIpAXKAaTh OJHU CAVMHUIBI BEJIM- YAHBI YCPE3 APYTHUC.

W3Bnekarb, aHaNM3UpOBaTh, OLIEHUBATh HH(POPMAIUIO, IPECTABIEHHYIO B Ta0IMIIE, HA CTOI0YATON
JarpaMMe, MHTEPIPETUPOBATH MPECTaBICHHBIEC TAHHBIE, HCTIOJIB30BaTh IaHHBIC TIPU PEIICHUH 3a]1a4.

Harnsgnas reomerpust

[Tonb30BaThCs TEOMETPUUECKUMU OHITUSAMHU: TOUKA, IIpsiMasi, OTPE30K, Ty, YTOJI, MHOTOYTOJIbHUK,
OKPY>KHOCTb, KPYT.

[TpuBOIUTE MpUMEPHI 00BEKTOB OKPYKAIOILIETO MUPA, UMEIOUINX (POPMY U3yUEHHBIX T€OMETPUUECKUX
dburyp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPUIMHA CTOPOHA; ¢ MHOTOYTOJIbHUKAMHU: yTroJ,
BEpIINHA, CTOPOHA, AMArOHAJIb; C OKPYXKHOCTBIO: pajinyc, IUaMeTp, LIEHTP.

N300pakaTh U3y4eHHbIE TeOMeTprUueckie GUrypsl Ha HETMHOBAHHOM U KJIeTYaTo Oymare ¢ moMoOIIbo
LUAPKYJIS U JIMHEVKU.

HaXO)]HTI) JJIMHBI OTPE3KOB HEMOCPCACTBECHHBIM U3MCPEHUEM C ITOMOIIBIO J'II/IHGf/iKI/I, CTPOUTH OTPE3KU



3aJJaHHOM JUIMHBI; CTPOUTH OKPYXHOCTh 33JaHHOTO pajanyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IIPSIMOYT'OJIBHUKA, KBaJApaTa sl UX IIOCTPOEHUS, BBIYMCIICHUS
IJIOIAAU U TIEPUMETPA.

Bbraucnare nepuMeTp M Iiomaas KBajapara, mpsMoyroibHUKa, (PUryp, COCTaBIEHHBIX U3
MPsIMOYTOJILHUKOB, B TOM Yuciie (GUryp, nu300pak€HHBIX Ha KJIeT4yaTol Oymare.

[Tonp30BaThCsi OCHOBHBIMU METPUUYECKUMU EAUHULIAMU U3MEPEHHUS JJIMHBI, ITONIA1; BBIPAXKATh OJJHU
€MHHULIbI BEJIMYUHBI UepE3 APYTHE.

Pacno3naBate mapaiienenumnes, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHIO: BepIIMHA, peOpo rpaHb, H3MEPEHHUS;
HAXO/UTh U3MEPEHHS Mapajliesienunesa, Kyoa.

Bbrunciste 00b6EM Ky0a, napajuienenumnesia rno 3aJanHbIM H3MEPEHHSIM, IT0JIb30BATHCS SANHUIIAMH
u3MepeHus oobéma.

PemnraTtes HectoXHEBIE 3aaa4u Ha UBMCPECHUEC I'COMCTPHUYCCKUX BEJIIMYUH B ITPAKTUYCCKUX CUTYyallHUAX.

6 KJIACC

Yuciaa 1 BLIYUCIECHUSA

3HaTh ¥ MOHUMATh TEPMUHBI, CBS3aHHBIC C PA3TUYHBIMUA BHIAMH YHUCEI U CIIOCOOAMU UX 3aIUCH,
MEPEeXOIUTH (€CITU TO BO3MOXKHO) OT OJHOM (POPMBI 3aMKUCH YHCIIA K APYTOM.

CpaBHI/IBaTI) " yrnopsAao4uBaTh LCJIbIC YHCiIa, OOBIKHOBEHHEIC U JACCATHYHBIC I[pO6I/I, CpaBHHBATL 4YKCJia
OAHOT'O U pa3HbIX 3HAKOB.

BBIHOJ'IHHTB, CcoucTas YCTHbIC U IINCbMCHHBIC HpI/IéMLI, apI/I(bMCTI/I‘leCKI/Ie ,I[GI>'ICTBI/I${ C HATYpaJIbHbIMH U
OCJIBIMHA YK CJIaMU, OOBIKHOBEHHEIMU U JACCATHYHBIMU I[pO6$IMI/I, MMOJIOKHUTCIIBHBIMHA U OTPULATCIIbHBIMU
YHCJIaMMU.

BbruncnaTe 3HaYEHMS YNCIIOBBIX BBIPAXKEHUM, BBIIOIHATH IPUKUIKY M OLIEHKY PE3yJIbTaTa BEIUMCIICHU;
BBITOJIHATH MPEOOPa30BAHMSI YMCIOBBIX BEIPAKEHUI Ha OCHOBE CBOWCTB apU(METUUYECKHX JTCHCTBHIA.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOI ¢ COOTBETCTBYIOLIUM € YHCIIOM U N300pakaTh YKCiIa
TOYKaMHU Ha KOOPAUHATHOU IIPSAMOM, HAXOAUTh MOJYJIb YUCTIA.

COOTHOCUTH TOUKH B MPSMOYTOJILHON CUCTEME KOOPJIMHAT C KOOPIMHATAMH 3TOM TOUKH.

OprrJ'If[TB IECIbIC YHCIIa U JCCATUYHBIC Z[pO6I/I, HaxoauThb HpI/I6J'II/I)KGHI/I5[ YHUCCII.

YucJioBble 1 OYKBeHHbIE BHIPAKEHHA
[ToHumaTthb 1 ynorpeOisiTh TEPMUHBI, CBSI3aHHBIE C 3aIMChIO CTENIEHU YNCIIa, HAXOUTh KBapaT U KyO
qHcia, BBIYUCIATh 3HAUSHHSI YHCIIOBBIX BBIPAKEHHM, COJepKALIUX CTETIEHH.

[Tosp30BaThCs MpU3HAKaMU AEITUMOCTH, PACKJIaAbIBaTh HATYpPAJIbHbIE YUCIIA HA TIPOCTBIE MHOKUTEIIH.
[Tonb3oBarbest MacITabOM, COCTABIIATH MIPOIIOPLIMY U OTHOILIECHUS.

Hcnonb3oBaTh OYKBBI 411 0003HAYEHUS YMCEI MTPU 3alIMCH MaTEMaTHUYECKUX BbIPaXKEHHH, COCTABISATh
OyKBEHHBIE BBIpAKEHHSI U (POPMYIIbI, HAXOAUThH 3HAUE€HUSI OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISASA
He0OXO0IMMBbIE MOJICTAHOBKH M NMPEoOpa30oBaHMUsL.

Haxonnuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Penrenune TeKcToBBIX 32124

Pemrate MHOrOIIaroBble TEKCTOBBIE 33]]aUl ApU(PMETUIECKUM CIIOCOOOM.

Pemiats 3a1auu, CBA3aHHBIE C OTHOLLIEHHUEM, IIPOIIOPLUOHAIBHOCTBIO BEJIUYMH, IIPOLICHTAMU; PEIATh TPU
OCHOBHBIE 33J1a4d Ha JpOoOU U MPOLIEHTHI.

Pemwrats 3amauu, conepakaiiye 3aBUCUMOCTH, CBA3BIBAIOLINE BETUYUHBI: CKOPOCTh, BPEMS, pPACCTOSHUE,
1I€Ha, KOJIMYECTBO, CTOMMOCTh; TPOU3BOUTENILHOCTD, BpeMsi, 00bEMa pabOThI, UCTIOIB3Ys apU(METHUECKIE
JNEUCTBHUS, OLEHKY, IIPUKUIKY; II0JIb30BATHCS EAUHULIAMUA U3MEPEHNS COOTBETCTBYIOIIMX BEJIMYUH.



CoctaBnsaTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 3aa4u.

N3Bnekats nHpOpMaInio, MpeACTaBICHHYIO B Ta0IMIIaX, HA JIMHEHHOM, CTOJIOYATON UITH KPYTrOBOM
AuarpaMmmax, MHTCpHpCTUPOBATH MPCACTABJICHHBIC JAHHBIC; UCITOJIB30BATh AAHHBIC IPU PCIICHHUHU 3a/1a4.

[IpencraBmsiTe HHGOPMAITHIO C TTOMOIIBIO TAOIHUI, IMHEHHON U CTOJIOYATOM TUarpaMm.

Harasanasi reomerpus

[IpuBoauTH pUMEPHI 0OBEKTOB OKPYKAIOIMIETO MUPA, UMEIOIINX (OPMY U3YUEHHBIX T€OMETPUYECKIX
IUIOCKUX U MPOCTPAHCTBEHHBIX (QUTYpP, IPUMEPBI PABHBIX M CHMMETPHUHBIX (PUTYD.

N3006pakaTh ¢ MOMOILBIO TUPKYJIS, IMHEHKH, TPAHCIOPTHPA HA HETMHOBAHHOM M KJIeT4aToi Oymare
M3y4eHHBIE IJIOCKUE TeoMeTpuUecKre (GUrypbl 1 KOHPUTypaIH, CAMMETPUYHBIE (UTYPEIL.

[Tonp30BaThCs TEOMETPUUYECKMMHU MTOHATUSAMU: PABEHCTBO (PUIYp, CUMMETPHSI; HCIIOIb30BATh
TEPMHUHOJIOTHUIO, CBSI3aHHYIO C CHMMETPHEN: OCh CUMMETPHUH, LIEHTP CHMMETPHH.

Haxoauts BeNMYHUHBI YIII0B U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 33JaHHON BEIUYMHBI,
I10JIB30BATHCS IIPY PEIICHUH 3aJa4 I'PaJyCHOM MEpOM YIJIOB; pacliO3HABaTh HA YEPTEkKaX OCTPBIN, IPSIMOH,
Pa3BEPHYTHIN U TYNOU YIJIBL.

Bpruucnate JIMHY JIOMaHOW, IEPUMETP MHOTOYTI'OJIBHHKA, T10JIb30BaThCS €AMHULIAMU U3MEPEHHUS UIUHBI,
BBIPAKATh OJJHU €AVMHULBI U3MEPEHUS JJIMHBI 4epe3 IpyTHe.

Haxoauts, HCIOIB3ys 4EPTEKHBIE MHCTPYMEHTBI, PACCTOSIHUSA: MEKIY IBYMs TOYKaMHU, OT TOYKH J10
IIPSIMOM, JUIMHY ITyTH HA KBAJAPAaTHOM CETKE.

Boruncnsate miomans Guryp, COCTaBI€HHBIX U3 IPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa3OnueHue Ha
IPSIMOYTOJIbHUKH, Ha paBHbIE (PUIYpbI, TOCTPaUBaHUE JI0 IPSIMOYTOJIbHUKA; [10JIb30BaThCs OCHOBHBIMU
€AVMHULAMU U3MEPEHMS IUIOIIA/IN; BBIPAXKaTh OJHHA €IMHULIBI U3MEPEHNUS IIJIOIAU Yepe3 ApyTrue.

Pacnio3naBate Ha MOJIENAX M N300paKEHHSIX TUPAMHTY, KOHYC, IIMIIMHP, UCIIOIB30BaTh TEPMUHOJIOTHIO:
BEpLINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKa.

N300paxkaTh Ha KJIeTYaTON Oymare mpsiMOYTOJIBHBIN ITapaieIeIUIIe].

Boruncnsate 00bEM NpSMOYTOJIBHOTO Mapaljiesienumnesa, Kyoa, mojib30BaTbCsl OCHOBHBIMH €IMHULIAMU
u3MepeHust 00bEMa; BbIpaykaTh OJJHU €IMHUILBI U3MEpEeHUsl 00bEMaA uepes Apyrue.

Pemate Hecno)xHBIE 3a0a4l Ha HAXOKACHUE TCOMETPHUICCKUX BCINYHH B IMIPAKTUUCCKUX CUTYAUAX.






