MyHununajabHoe 010/:KeTHOe 001e00pa3oBaTeibHOe YUpeKIeHne
«IenTp odpazoBanusa Ne 44 umenn Mapmana Coserckoro Coro3a

I'.K.KykoBa»
INPUHSATA YTBEPXIAIO
HA 3acelaHuHU dupextop MBOY HO Ne 44
MeJaroru4ecKkoro coBera M.B. Tpycosa
MBOY 1O Ne 44
IIporoxkoa Ne 8 ot 23.05.2023 r. Ipuka3s ot 23.05. 2023 r. Ne 410-0

PABOYASA ITPOI'PAMMA

nmo MaremaTruke

(momHOE Ha3BaHUE Kypca)

IJISA OCHOBHOI'O 00IIIero oopasoBaHus (5-6 KJaacchl)

(kmacc)

2023 -2027 r.r.

CocraBuTte/ M NMPOrpamMmabi:
IIpoxodnena C.B., Epmuioa H.K.,
HInmkuna U.B., Ouepernas M.B.,

CynauenkoBa U.A.
(®.1.0.)
Paccmorpeno Ha 3acenanuun HIMO CorsacoBano
3amecTurenb nupekrTopa no YBP
PykoBoaurens HHIMO
CynauenkoBa H.A.
IIporokoa Ne 4 ot 20.05. 2023 r. «20»__mas__2023r.

MoanucaH: Tpycosa Mais BnagumunposHa
[ara: 2023.09.12 13:25:53+03'00"



IHHOACHUTEJBbHAA 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA "MATEMATHKA"

Pabouas nporpamma 1o marematuke s o0ydaromuxcs 5-6 Ki1accoB pa3paboTaHa Ha OCHOBE
QenepanbHOTO  TOCYJApCTBEHHOTO  00pa30BaTENIbHOTO — CTaHAApTa OCHOBHOTO  OOIIETro
oOpa3oBaHusi C Yy4€TOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHMH, NPEABABISIEMbIX K
MaTeMaTHYeCKOMy OOpa30BaHUIO, M TPAAMLUH POCCHHUCKOTO 0OOpa3oBaHMs, KOTOpHIE
o0ecrneynBaoT OBJIQJICHUE KIIIOUEBBIMU KOMIIETEHLUSAMH, COCTAaBJIAIOIIMMH OCHOBY JJIs
HEMPEPHIBHOIO OOpa30BaHMsI M CAaMOPa3BUTHS, a TaKKe IEIOCTHOCTh OOIIEKYIBTypHOTO,
JIMYHOCTHOTO ¥ [TO3HABATEIBHOTO pa3BUTHs oOydaromuxcs. B paboyeii nporpamMMe ydTreHsl uaen
u nonoxenus Konueniuu pazsutust MmaremaTuieckoro oopasosanusi B Poccuiickoit denepanuu.
B snoxy ungpoBoii Tpanchopmanuu Becex chep 4enoBeueckon AeATeIbHOCTH HEBO3MOKHO CTaTh
00pa3oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTEeMaTHYECKOW MOATOTOBKU. YXKE B
LIKOJIE MAaTEMATHKA CIIy>KUT OIIOPHBIM IIPEAMETOM ISl U3YUYEHUsI CMEXHBIX IUCLHUIUIMH, a II0CIe
IIKOJIBl PEAIbHOM HEOOXOJAMMOCTBIO CTAaHOBUTCS HEMpEphIBHOE 0OO0pa3oBaHHE, 4TO Tpedyer
HOJTHOLEHHOH 0a30Boi 00111€00pa30BaTeIbHON NOArOTOBKH, B TOM YUCIIE U MATEMaTHYECKO.

310 O0O0YCIOBJIEHO TEM, 4YTO B HAIIM JHH PACTET YUCIO MPO(ECcCHil, CBI3aHHBIX C
HEMOCPEJCTBEHHbIM IPUMEHEHHEM MaTeMaTHKH: U B cdepe 3KOHOMHUKHM, U B Ou3Hece, U B
TEXHOJOTMYECKUX O00JIacTAX, M JaXe B TryMaHUTapHbIX cdepax. Taxum o0pazoMm, Kpyr
LIKOJIBHUKOB, JJI1 KOTOPBIX MATEMAaTUKA MOXKET CTaTh 3HAYMMBIM IIPEAMETOM, PACIIUPSAETCS.

[IpakTuueckass MOJE3HOCTh MAaTEMaTHUKU OOYCIIOBJIEHA TEM, 4TO €€ IPEIMETOM SBISAIOTCA
(byHIaMeHTaJIbHbIE CTPYKTYpbI HAIllEro MHUpa: MPOCTPAHCTBEHHbIE (OPMBI M KOJIUYECTBEHHbBIE
OTHOLIEHUSI OT MPOCTEHIINX, YCBAaUBAaEMBbIX B HEMOCPEICTBEHHOM OIbITE, A0 JIOCTATOYHO
CJIOKHBIX, HEOOXOAMMBIX JJs Pa3BUTUS HAyUHBIX M MNPUKIAAHBIX HaeH. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HAHUU 3aTPYyAHEHO MOHMMAaHHWE MPUHIMUIIOB yCTPOWCTBA M HUCHOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCHPUATHE W HMHTEpIpeTalus pa3HOOOpa3HOW COLMAIBHOM,
HKOHOMUYECKOM, MOIUTUYECKON MH(popManuu, Manodp(eKTUBHA OBCEIHEBHAS MpaKTUYeCKas
JEeSATENbHOCTh. KakqoMy YeIoBEeKy B CBOEH JKM3HM IPUXOAWUTCS BBINOIHATH Pacy€Tbl U
COCTaBJISITh AJITOPUTMBbI, HAXOUTh U MPUMEHATH (POPMYJIbI, BIaJI€Th MPAKTUYECKUMH pUEMaMu
TreOMETPUYECKUX M3MEPEHMH W MOCTPOCHHH, YMTaThb MH(OPMAIUIO, MPEACTaBICHHYIO B BHJIE
TabJML, JAWarpaMM U TpapuKOB, XKUTb B YCIOBHUSX HEONPEAECNEHHOCTY U TIOHHUMATh
BEPOSITHOCTHBII XapakTep CiydaifHbIX COOBITHH.

OaHOBpEMEHHO ¢ paciupeHueM chep IpUMEHEHU MaTeMaTUKH B COBPEMEHHOM OO0IIECTBE BCE
Oosee BaXHBIM CTAaHOBUTCS MAaTEeMAaTHYECKUH CTWIb MBIIJICHUS, TPOSBIAIOLIMNACA B
onpeenéHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHuss MaTeMaTUKH B apceHall IpUEMOB U
METO/IOB MBIIIJICHHUS YEJIOBEKa €CTECTBEHHBIM O0pa3oM BKIIOYAIOTCS MHAYKIMA W ACTYKIHS,
00001IeHNe W KOHKpEeTH3allus, aHalu3 W CHUHTE3, Kilaccuukamuss W cucTeMaTh3aius,
abctparupoBaHue M aHanorus. OOBEKTh MaTeMaTHUECKUX YMO3AKIIOYEHUH, MpaBHia HX
KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKHUX MMOCTPOEHUH, CIOCOOCTBYIOT BRIpAOOTKE
yMeHus: (popMynupoBaTh, OOOCHOBBIBaTh M JIOKa3blBaTh CYKICHHS, TEM CAaMbIM pPa3BHBAIOT
JIOTHYECKoe MbllUleHne. Benymias poib NpHUHAUIEKUT MaTeMaThke U B (OPMUPOBAHUU
QITOPUTMUYECKONW KOMIIOHEHTBI MBIIUIEHUS U BOCIUTAHUM YMEHHUM JEHCTBOBATH IO 3aJaHHBIM
aIropuTMaM, COBEpUICHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBHIE. B mporecce pemeHus
3aJa4 — OCHOBOM yueOHOH NesATeTbHOCTH Ha YpOKaX MaTeMaTHKH — Pa3BUBAIOTCS TaKkKe
TBOpYECKasl U MPUKIIaHAS] CTOPOHBI MBIIIIJICHUSI.

OOyuenue MaTeMaTUke Ja€T BO3MOXKHOCTh pa3BUBaTh Yy OOy4YarOMIMXCS TOYHYIO,
paLMOHATIBHYIO U MHGOPMATUBHYIO PeUb, YMEHHUE OTOUPATh Hanbosee MOAXOIAIINE S3bIKOBBIE,
CHUMBOJIMUYECKHE, TpapUuecKue CpelncTBa JUIS BBIPAKEHUS CYXKICHHM W HArJIATHOTO HX
IIPEJICTaBICHMUS.

Heo6xo1uMbpIM KOMIIOHEHTOM 0OIIeH KyJIBTYPBl B COBPEMEHHOM TOJIKOBAaHHUH SIBIIsiETCS o011Iee
3HaKOMCTBO C METOJIaMU TO3HAHMS JCHCTBUTEIBHOCTH, IIPEACTABICHUE O IPEIMETE U METOIaX
MaTeMaTHKH, WX OTIMYUH OT METOAOB JPYI'MX €CTECTBEHHBIX M TyMaHUTApHBIX HayK, 00



0COOCHHOCTSIX MPUMEHEHHS MaTEMAaTUKH JUIS PEHICHHs] HAyYHBIX M NPUKIAJHBIX 3a1ad. Takum
o0pa3oM, MaTeMaTu4eckoe 00pa3oBaHNE BHOCUT CBOM BKJIa] B (POPMHUPOBAHUE OOIIEH KyIbTYPbI
YeJI0BeKa.

W3ydyenne MaTeMaTHKH TakKe CIIOCOOCTBYET HCTETHUECKOMY BOCHHTAHHUIO YEJIOBEKA,
NOHMMAHHUIO KpPacoTbl W  M3SIIecCTBA MAaTEMaTHYECKUX  PACCYXKICHHH, BOCIPHATHIO
reoMeTpruIecKux (HOpM, YCBOCHHUIO UIeU CHMMETPHUH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

[TpuopuTeTHBIMH LENIMU O0YUYEHHUSI MaTeMaTHKeE B 5-6 Kilaccax SBISIOTCA:

poAoIDKeHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMAaTHUECKUX MOHATUH (YHMCII0, BETUYNHA,
reoMeTpuueckas ¢urypa), 00ecrnedrBaronX MPEeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh
MaTeMaTHIeCKOTo 00pa3oBaHusl 00YYarOIINXCS;

pa3BUTHE UHTEIIEKTYaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00yYarommxcs, MO3HaBaTeIbHOM
aKTUBHOCTH, UCCIIEOBATEIbLCKUX YMEHUMN, MHTEpPECA K U3YyUEHUIO MAaTEMATHKH;

MoJiBe/IeHue 00yJaronnxcs Ha JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aMOCBS3HU
MaTEMaTHKHU U OKPY’KaIOILLEro MUPa;

(dbopMupoBanue GyHKIMOHATEHOW MaTeMaTH4YeCKONH TPAaMOTHOCTH: YMEHUS paclio3HaBaTh
MaTeMaTHYeCKUe OOBEKThI B pEalIbHbIX JKU3HEHHBIX CUTYaLUsAX, IPUMEHAITH OCBOCHHbIE
YMEHHUS JUIsl pEeLIEHUs IPAaKTUKO-OPUEHTUPOBAHHBIX 331a4, UHTEPIPETUPOBATH MOJTYUYEHHBIE
pe3yJIbTaThl U OLICHUBATh UX HA COOTBETCTBUE MPAKTUUECKON CUTYyaIUH.

OcHOBHBIC JTUHHM COJEp)KaHUS Kypca MaTeMaTHKH B 5-6 kiaccax — apudmerndeckas U
reoMeTpUYecKasi, KOTOpPbIE Pa3BUBAIOTCS MapajlleNbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJTHAKO, HE HE3aBUCHMO OJIHAa OT JPYroi, a B TECHOM KOHTaKT€ U B3aWMOJECWCTBUU.
Taxoke B Kypce MPOUCXOAUT 3HAKOMCTBO € 3JIEMEHTaMH aJareOpbl U ONUCATENbHON CTaTUCTUKY.

N3yuenne apumMernyeckoro Marepuaia HAYMHAETCS CO CUCTEMATH3allMU U Pa3BUTHSI 3HAHUI
0 HaTypaJbHBIX 4YMCJIaX, NOJYYEHHBIX B HadaJbHOM IIKone. IIpu 3TOM coBepuieHCTBOBaHUE
BBIUMCIUTEIbHON TEXHUKHM U (OPMHUPOBAHHME HOBBIX TEOPETUUYECKUX 3HAHUN COYEeTaeTcs C
pPa3sBUTHEM BBIUMCIUTENLHOW KyJIbTYphl, B YaCTHOCTH C OOy4YE€HHEM MNpOCTEHIIUM mNpuémMam
IPUKUAKU U OLIEHKU PE3yJIbTaTOB BHIUHUCICHHH.

Jlpyro#i KpymnHbIi OJIOK B cofepaHMM apudMeTHdecKkol TuHMM — 3T0 Jpodbu. Hauano
M3Y4YEeHUsI OOBIKHOBEHHBIX M JECATHYHBIX ApOoOel OTHECEHO K 5 Kiaccy. JTo MEpBBIA 3Taml B
OCBOCHMH JIpoOeid, KOr1a MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH UAEIMHU, TOHATUSAME TeMbl. [Ipu
TOM pPACCMOTPEHHE OOBIKHOBEHHBIX JpoO€il B MOJTHOM OOBEME MNPEAIIECTBYET H3YUEHHIO
JECATUYHBIX Jpo0el, UTo 11e1eco00pa3HO ¢ TOUKU 3PEHHsI JIOTUKU U3JI0KEHUS YUCIOBOM JIMHUH,
KOrja TpaBuia JACUCTBUH C JAECATUYHBIMU JPOOSIMM MOKHO OOOCHOBATh YXK€ H3BECTHBIMU
aITOPUTMaMH BBITIOJIHEHUS 1EUCTBUN C OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C JIECATUYHBIMU
IpoOSMHU pacIIMPUT BO3MOXKHOCTH ISl TIOHUMaHUS 00yUYalOIMMUCS MPUKIAIHOTO TPUMEHEHUS
HOBOMW 3alyCH NpPU U3YYEHUHU APYTUX MPEAMETOB U MPHU MPAKTHUYECKOM HcIosb3oBaHuu. K 6
KJIacCy OTHECEH BTOPOI 3Tal B U3y4eHUH Apo0eii, rie MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB
CpaBHEHMsI M TpeoOpa3zoBaHUsl ApoOel, OCBOCHHE HOBBIX BBIYMCIUTENBHBIX AaJTOPUTMOB,
OTTaYMBAaHUE TEXHUKU BBIYUCIICHHH, B TOM YHCJIE 3HAUYEHUN BBIPAXKECHMM, COJIEpKalIUX U
OOBIKHOBEHHbBIE, U JECSATHUYHbIE APOOU, YCTAHOBJIEHHME CBSI3€H MEXAY HHUMH, PacCMOTpPEHHE
npuéMOB peleHus 3a1a4d Ha Ipobu. B Hagane 6 kiacca MPOUCXOIUT 3HAKOMCTBO C MOHSITHEM
IPOLICHTA.

OCOOEHHOCTBIO M3YyUYEHHS TOJOXKHUTEIbHBIX M OTPULATEIBHBIX YHCEN SBISETCS TO, YTO OHH
TaK)K€ MOTYT PACCMaTpUBaTbCS B HECKOJBKO JTamnoB. B 6 kiacce B Hadane M3y4CHHs TEMBbI
«ITonoxuTenbHbIE M OTPULIATENBHBIE UNCIIAa» BblAeNsAeTcs noarema «llenple uncna», B pamKax
KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMHA YHMCIAMH WM JEHUCTBUSAMHU C IOJIOKUTEIBHBIMA M
OTPULATENIBHBIMY YHMCIIAMU IIPOUCXOIUT HA OCHOBE COJEPKATENBHOIO MOAX0AA. JTO MO3BOJISAET



Ha JOCTYIIHOM YPOBHE ITO3HAKOMUTH yYaIIUXCS MPAKTUYECKH CO BCEMH OCHOBHBIMHU ITOHATHSAMU
TEMBI, B TOM YHCJIE€ U C IPaBHJIAMH 3HAKOB MIPU BBIIOJIHEHUH apU()METHUECKUX ACUCTBUI.

IIpu oOyueHuu peleHuo TEKCTOBBIX 337a4 B 5-6 Kilaccax UCHONb3YIOTCS apudmMeTnueckue
npuémsl pemeHus. TekcToBble 3a7auu, perraeMble pu 0TPabOTKE BBIYMCIUTEIBHBIX HABBIKOB B
5-6 Kiaccax, paccMaTpUBAIOTCS 3aJlaud CJIEIyIOIIMX BUJOB: 33/1a4M Ha JABM)KEHHE, Ha 4acTH, Ha
MOKYIIKH, Ha paboTy U MPOU3BOJUTEIBHOCTD, Ha POIIEHTHI, HA OTHOLICHUs 1 iporiopunu. Kpome
TOro, oOydaroluecs 3HAKOMATCS C MNpUEMaMHU peELIeHHs 3ajad IepedopoM BO3MOXKHBIX
BapHUaHTOB, y4arcsi paboTarh ¢ HH(OpMAIHE, IpeICTaBIeHHON B opMe TaOIHIl WIIM TUATPaMM.

B paGoueil nporpamme mnpeaycMoTpeHo (GOpMHUPOBAHUE MPOINENEBTUYECKUX alreOpandeckux
IIPEACTABICHUI. bykBa Kak CHMBOJI HEKOTOPOrO YHCIA B 3aBUCUMOCTH OT MAaTeMaTH4E€CKOTO
KOHTEKCTa BBOJUTCS ITOCTENIEHHO. byKBeHHAass CUMBOJIMKA IIUPOKO MCIIONB3YETCS IMIPEKIE BCETO
JUIS 3alMCU OOLIMX YTBEPXKICHHHA M TPEATIONKEHUU, (HOpMyJ, B YAaCTHOCTU JUIS BBIYMCICHUS
TEOMETPUYECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEIIS) YUCIIA.

B kypce «Marematuku» 5-6 Ki1accoB NpejacTaBieHa HarjsHas FeoMeTpuUs, HallpaBJiIeHHAs Ha
pa3BUTHE 00PA3HOT0 MBIIICHHS, TPOCTPAHCTBEHHOTO BOOOPAXKEHNUs, N300pa3UTEIbHBIX YMEHUI.
OTO BaxHBIH 3Tall B M3YyUYEHUH TIE€OMETPUH, KOTOPBIM OCYIIECTBISETCS Ha HarJsgHO-
IPAaKTUYECKOM YPOBHE, OIMPAETCs Ha HArJIAAHO-00pa3HOe MbIIIIeHHEe oOydarouuxcs. bonbias
pOJIb OTBOJAUTCS IPAKTHYECKOW JEATEIBbHOCTH, OIBITY, OJKCIEPUMEHTY, MOICIMPOBAHUIO.
OOyuaroniyecs 3HaKOMATCS ¢ TEOMETPUUYECKUMH (UT'ypaMH Ha IJIOCKOCTH U B IMPOCTPAHCTBE, C
UX MPOCTEHIIMMH KOH(UrypanusiMu, ydyaTcs U300pa’kaTh UX Ha HEIMHOBAHHOM M KJIETYAaTOMN
Oymare, paccMaTpUBarOT UX MpocTeiiiue cBoicTBa. B mponecce n3ydyeHus HariasAHoi reoMeTpun
3HaHMS, IIOJyuyeHHble OOYyYaloOlUMMHUCS B HayaJlbHOM IIKOJIE, CHCTEMAaTU3UPYIOTCS U
pacIInpSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IUTaHy B 5 KJlacce U3y4yaeTcs MHTEIpUPOBaHHBIN npeaMeT «MaremaTukay,
KOTOpBIM BKJIIOYAaeT apu(METHUYECKHM MaTepuall M HalJIAJHYI0 TE€OMETPUI0, a TaKke
IPOTMeIeBTUUECKUE CBEICHUS U3 alnreOpsl. YUeOHbIH M1aH Ha U3ydeHHe MaTeMaTHKH B 5 Kiacce
OTBOJUT HE MEHEe 5 y4eOHBIX YacoOB B HENENI0, B TEUEHHUE KaXKIOro rojaa oOydeHus, BCErO He
meHee 340 yueOHBIX yacoB

COJAEP)KAHUE YYEBHOI'O KYPCA "MATEMATHKA"

5 KJIACC

HartypajbHble yuc/ia v HyJIb

Hatypanbnoe uucio. Psag Harypaneubix uncen. Yucno 0. M3006pakeHne HaTypagbHBIX YHCEN
TOYKaMHU Ha KOOPAWHATHOM (uucioBoit) mpsimoid. ITo3unmonHas cuctema cumcineHus. Pumckas
HyMepalus Kak puMep HEMO3UIMOHHOM CUCTEMBI cunciaeHus. [lecsaTuunas cuctemMa CHUMCIIEHUS.
CpaBHEHUE HaTypaJIbHBIX YHCETl, CPaBHEHUE HATYPAJIbHBIX YHcen ¢ HyJlIEM. CIocoObl CpaBHEHHUS.
Oxpyrienue HarypaibHbIX uncen. CloXeHHe HaTypajbHBIX YHCEN; CBOMCTBO HYyIS MpHU
CJIO’KeHUH. BplunuTaHue Kak JeiictBue, 00paTHOE CIOKEHHUIO. Y MHOKEHHE HAaTypalbHbBIX YMCEl;
CBOICTBa HYJIS U €IMHHUIBI IPU YMHOXEHUHU. [leneHne kak nefcTBue, oOpaTHOE YMHOKEHUIO.
KomnoHeHThI AelicTBU, cBA3b MeX Ty HUMU. [IpoBepka pe3ynbraTa apupMeTHIecKoro 1eiHCcTBHUS.
[lepemecTuTenbHOE M COYETATENIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHMSI W YMHOXKEHUS,
pacrpeeIuTeIbHOe CBOWCTBO (3aKOH) yYMHOKeHHs. Mcmonb3oBanue OyKB Uit 000O3HAuCHHS
HEH3BECTHOTO KOMITOHEHTA ¥ 3aITMCH CBOMCTB aprU(METHUECKUX ACUCTBUH. JlemuTenn u KpaTHbIe
quciia, pa3jioXkeHue Ha MHOxkuTenu. [Ipocteie u coctaBHble uncina. [IpuzHaku nenuMocTy Ha 2, 5,
10, 3, 9. [lenenne ¢ octatkoMm. CTENEHb C HATypaJbHBIM IOKAa3aTesieM. 3alliCh YMCJia B BHUJIE
CYMMBI Da3psiIHBIX claraeMblX. UuciaoBoe BbIpaK€HUE. BpluncieHne 3HauY€HUN YHCIIOBBIX
BBIPQKEHUM; TOPSAJOK  BBINOJHEHUS JAeHcTBHM. Mcmonb30oBaHME TIPU  BBIYMCICHUSX



MEPEMECTUTEIIBHOIO M COYETAaTENIbHOIO CBOWCTB (3aKOHOB) CIIOKEHHMSI W YMHOXCHHS,
pacnpeaenuTeNbHOIO CBOMCTBA YMHOKEHUS.

Apoou

[IpencraBinenre o aApoOU Kak croco0e 3amucu 4acTd BeMWYUHBL. OOBIKHOBEHHBIC POOH.
[TpaBuiibHBIE M HeMpaBUIbHBIE IpoOH. CMelIanHas Ipo0b; MpeIcTaBlIeHHe CMEIIaHHON TpoOH B
BUJEC HENPaBUJIBHON JApOOM M BBIIEJICHUE IIENIOW YacTW 4YMCia W3 HENPaBUIBHOH JpOOH.
N3o0pakenue npobeit ToukaMu Ha YUCIOBOM mpsiMoii. OCHOBHOE cBOMCTBO Jipodu. CokpalieHne
npobeii. IlpuBenenue npobm k HOBOMY 3HameHaTenmto. CpaBHenwme apoOeii. CroxkeHue u
BbIUMTaHUE ApoOeld. YMHOKEHUE U JelieHue apo0eii; B3auMHO-o0paTHble Apodu. Haxoxaenue
YacTU LEJO0ro U LEJIOoro Mo ero yactu. Jlecarnynas 3anuce Apodei. [Ipencrasienue neciTHUHON
npobu B BuAe OOBIKHOBEHHOW. M300paskeHue NecATUYHBIX ApoOed TOYKaMu Ha YHCIOBOMN
npsimoii. CpaBHEHUE JECSITUYHBIX Ap0oOei. ApupMeTHUECKHUE IEHCTBUS C JECITUUHBIMU APOOSIMHU.
OxkpyrieHue JecsITHUHBIX ApoOeH.

PenieHne TeKCTOBBIX 3aa4

Pemenne TEKCTOBBIX 3amay apu(pMETHYECKUM CHOCcOOOM. PemieHue Jormyeckux 3ajad.
Pemenne 3amau nepeboOpoM Bcex BO3ZMOXKHBIX BapuaHTOB. Vcmosib3oBaHue Mpu pelieHUH 3a1ad
TabnmuI ¥ cXeMm. PemieHuwe 3amad, coAepKallUX 3aBUCUMOCTH, CBS3BIBAIOIINEC BEIUYHHBI:
CKOpPOCTb, BpEMs, PACCTOSIHUE; LIEHA, KOJUYECTBO, CTOMMOCTh. EIMHUIBI M3MEPEHHUS: MAaccChl,
00bEMa, IICHBI;, PACCTOSIHUS, BpEeMEHH, CKOPOCTH. CBsI3b MEXIY CIMHHUIIAMH U3MEPEHUS KaKI01
BEIMYMHEI. PemeHne OCHOBHBIX 3amad Ha apoOu. IlpencraBicHue NaHHBIX B BUAC TAOJIHII,
CTOJIOYATHIX JHArPaAMM.

Harasanas reomMeTpust

Harnsnnele npeacraBieHuss o gurypax Ha IJIOCKOCTH: TOYKa, MpsMasi, OTPE30K, JIyd, yrodl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yrou. IIpsmMoii, ocTpsIi, Tynol U pa3BEPHYTHIN
yrael.  JlnmuHA OTpe3ka, METpUYECKHE €OUHUIBI JJIuHBL. JlIMHA JIOMaHOH, IIEpUMETP
MHOTOyrojpHuKa. VM3MepeHue W MOCTPOEHHE YTIJIOB C MOMOIIBK TpaHcnoptupa. Harmsansre
npefcTaBieHus o (Urypax Ha IUIOCKOCTH: MHOTOYTOJbHMK; HPSAMOYTOJIBHUK, KBaJpar;
TPEYrojbHUK, O paBeHCTBE (uryp. M3o0paxkeHue Quryp, B TOM 4ucie Ha KJIeT4yaTol Oymare.
[TocTpoeHne KOHPUTYpalUi U3 YacTel MPsIMON, OKPY>KHOCTH Ha HEJIMHOBAHHOW U KIIETYATOM
Oymare. HMcronb3oBaHue CBOWCTB CTOPOH M YIJIOB NIPSIMOYroJIbHMKa, KBajapata. llmomanb
OpSMOYTOJIbHUKA U MHOTOYTOJIbBHUKOB, COCTaBJIEHHBIX M3 IPSIMOYTOJIbHUKOB, B TOM 4uciie Guryp,
n300paxEHHBIX Ha KieTdyarol Oymare. Enununel wusmepenus miomaau. Harnsansie
OpPEICTaBICHU O TMPOCTPAHCTBEHHBIX (UIypax: MpsIMOYToJbHBIA Mapajulesenumnesn, Kyo,
MHOTOTpaHHUKH. M300pakeHHMe MpocTEHIIMX MHOTOrpaHHUKOB. Pa3Béprkum kyba wu
napamenenunena. Coznanue Mojeneil MHOrOrpaHHUKOB (U3 OyMaru, IpoBOJIOKH, TUIACTUIIMHA U
1p.). O6BEM PSIMOYTOJILHOTO TTapajuieNenumnena, kyoa. Equnuiie uamepenus oobEéma.

6 KJIACC

HarypanbHble yncia

ApudmeTrnueckue IEHCTBUS C MHOTO3HAYHBIMH HATypajdbHBIMH 4YHCIaMU. UYHCIOBBIC
BBIPQXXCHUS, TIOPSIO0K JICHCTBUM, UCIOIB30BaHUE CKOOOK. VCIOJIb30BaHWE MPHU BBIYMCICHHSIX
MEPEMECTUTEIBHOTO U COYETATEIHHOTO CBOMCTB CIOKEHUS U YMHOXKEHUS, PacTIpeIeTUTEILHOTO
CBOMCTBAa yMHOXKEHHs. OKpyTJCHHE HATypadbHBIX 4HCeld. JlenuTenu W KpaTHBIC 4YHCIIA;
HAauOONBIIMK OOIMI JETUTEeNIb W HaWMeHblee olmiee KpaTHoe. J[enMMOCTh CyMMBI U
npou3BeieHus. JleJeHre ¢ 0CTaTKOM.



Apoou

OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOMCTBO ApoOH, cokpamieHue apoOeir. CpaBHeHUE H
ynopsiouuBanue pooei. Pemenue 3agay Ha HaXOXKAEHUE YAaCTH OT LIEJIOr0 U LENOro IO €ro
yacTu. J[poOHOE umci0 Kak pe3ynbTar aeneHus. lIpencraBieHue necaTUUHONW ApoOH B BHIE
OOBIKHOBEHHOM JApoOM M BO3MOXHOCTb IPEJCTAaBIEHUs] OOBIKHOBEHHOH JpoOu B BuUjE
necaTUYHol. JlecsaTuynble IpoOH M MeTpuyeckas cucreMa mep. ApudmeTudeckue IeHCTBUS U
YHCJIOBBIE BBIPAKEHMSI C OOBIKHOBEHHBIMU U AECATHYHBIMU ApoOsMu. OTHowmeHnue. JleneHue B
JAHHOM OTHOIIeHHWH. Macmrad, mnponopuus. IlpuMeHenwe mnponopuuMii TpU PeHICHHH
3ajnad. [lonsTe npouenTa. Beruncienne npoueHTa OT BEJIMYNHBI U BEJIMYMHBI 110 €€ IPOLEHTY.
BolpaskeHue mpoLEHTOB AECATUYHBIMU JpoOsiMu. PelieHue 3amady Ha NMpoLEHTHI. BripaxeHnue
OTHOLICHHS BEJIMYHH B IIPOLIEHTAX.

ITono:xuTEABbHDBIE H OTpUIATEJIBbHBIC YHUC/IA

[lonoxurenpHele U oTpULATENbHbIE uncia. Llenple yncna. Monaynp 4uciia, reOMETpUIecKast
UHTEpHpeTanus MOAyis 4ucia. M3o0paxeHue ducell Ha KOOPAWHATHON mpsiMoi. UmcoBbIe
npomexxyTku. CpaBHeHHe uucen. ApudmeTuueckue AEUCTBUS C  IOJOKUTEIbHBIMU U
OTPULIATEIBHBIMU 4HciaMu. [IpsMoyrosbHas cucremMa KOOpAMHAT Ha INIOCKOCTH. KoopanHarsl
TOYKM Ha IJIOCKOCTH, alciucca ¥ opauHara. [loctpoeHue Touek W GuUryp Ha KOOPJAMHATHOU
IJIOCKOCTH.

bykBeHHbIe BbIpasKeHU s

[Ipumenenue OyKB AJis 3allUCHM MAaT€MaTUYECKUX BbIpaXXEHUH M mpemioxeHuil. CpolicTBa
apudMeTHuecKuX JIeHCTBUHA. ByKkBeHHBbIE BBIPaXEHHS M UYUCIIOBBIC IOJICTAHOBKU. BykBeHHBIE
pPaBEHCTBA, HaXO0XKJIEHUE HEU3BECTHOTO KOMIOHEHTa. DopMmyibl; (QopMyJbl MepuMeTpa u
IUIOINAAM MPSIMOYTOJIbHUKA, KBaj[paTa, 00bEMa napaenenunena 1 Kyoa.

PenieHne TeKCTOBBIX 3aa4

Pemenue TekcToBBIX 3ajau apupMeTHYeCKHMM crocoOoM. PemieHue oruueckux 3ajad.
Pemenne 3amau mepeboOpoM BceX BO3MOXHBIX BapHaHTOB. PerieHue 3amad, cojepkaliux
3aBUCHMOCTH, CBSI3BIBAIOINX BEIMYUHBL: CKOPOCTb, BPEMs, PAcCTOSHUE; LIEHA, KOJIMYECTBO,
CTOMMOCTb; IPOU3BOJUTENBHOCTb, BpeMs, O0BEM paldoThl. EnuMHUIIBI U3MepeHHs: Macchl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHHU, CKOpPOCTU. CBsI3p MEXAY €IUHULAMH H3MEPEHMs KaxXI01
BeIMUYMHbL. PelieHue 3amay, CBSI3aHHBIX C OTHOIIEHHWEM, HPONOPLHOHATBHOCTHIO BEJIUYMH,
NPOILIEHTaMU; PelIeHne OCHOBHBIX 3a/1a4 Ha ApoOu U Mpo1eHThl. OIeHKa U IPUKUAKA, OKPYTJICHHE
pe3ynbrata. CocTaBieHre OYKBEHHBIX BHIpaKEHUI 10 yclIoBUIO 3a7auu. [IpencraBienne JaHHbIX
¢ moMoIlbl0 Tabmui U auarpamm. CtosnOvarble AuMarpaMMbl: YT€HHE W MOCTpoeHHe. UreHue
KPYTOBBIX JIHarpPaMM.

Haruasignas reomerpus

Harnsnaele npencraBienus o ¢urypax Ha IDIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTIOJBHUK, TPEYTOJIBHUK, OKPYXKHOCTb, Kpyr. BzaumHoe
pacnoJIoKEHUE JBYX MNPSIMBIX Ha IUIOCKOCTH, NapajUleibHbIE NpPsSMbIE, IEPIEHIUKYISPHBIC
npsiMble. 3MepeHue pacCTOSHUN: MEXAy IBYMs TOYKAMM, OT TOYKM 1O MPAMOMW; IJIUHA
MapIIpyTa Ha KBaJpaTHOU ceTke. Mi3MepeHne n MOCTPOCHHE YIJIOB ¢ IMOMOIIBK TPAHCIOPTHUPA.
Buael TpeyroabHUKOB: OCTPOYTOJbHBIN, MPSIMOYTOJbHBIN, TYMOYTOJbHBIN; PaBHOOEIPEHHBIH,
PaBHOCTOPOHHUHI. YeTBIpEXYTrOJIbHUK, IPUMEPBI YETBIPEXYTOJBHUKOB. IIpAMOyrosipHUK,
KBaJpaT: MCIIOJIb30BAaHHE CBOWCTB CTOPOH, YIJIOB, qUaroHaneu. M300paxeHne reoMeTpuyecKux
Guryp Ha HEIMHOBaHHOM Oymare ¢ UCHOJb30BAHUEM LUPKYJs, JIMHEHKH, YroJbHUKA,
tpancnoptupa. Iloctpoenuss Ha kierdaroir Oymare. [lepumerp MHOroyrompHuka. IloHsTHE
IoIaau GUrypsl; eAUMHULB U3MepeHus miomanu. [Ipudnxénnoe namepenue miomaau Guryp,
B TOM YHCIIe Ha KBaapaTHOH ceTke. [IpnOmmkéHHOe U3MepeHne IIMHBI OKPY)KHOCTH, TUIOINAAN



kpyra. CuMmeTpus:  IeHTpalbHas, oOceBas M  3epKalbHas  cummerpuu. [locrpoenne
CUMMETpUYHBIX  (uryp. Harmsinuele  mpeicTtaBieHHs O  MPOCTPAHCTBEHHBIX — (pUTypax:
napajulenenunesn, Kyo, mpusMa, NMupamuna, KOHyC, HWIMHAp, map u chepa. M3obpaxeHue
npocTpaHcTBEHHBIX (uryp. Ilpumepbl pa3BEPTOK MHOTOTPAHHMKOB, NIHMIMHIpPA W KOHYCA.
Co3pmanne Mojeneil MPOCTPaHCTBEHHBIX GUTryp (W3 Oymaru, NPOBOJIOKH, IUIACTWIMHA |
ap.). [lonsatue  006véma;  eauHMUBl  u3MepeHuss o0béMa. OOBEM  MPSAMOYTOJIBLHOTO
napaJuleenumnenaa, Kyoa.

IIVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JIMYyHOCTHBIE pPE3yJbTaThl OCBOEHMS IPOrpaMMbl yuyeOHoro mpeamera «MaremaTuka»
XapaKTepU3YIOTCS:

IIaTpuoTnyeckoe BOCIIMTAHNE:

MIPOSIBJICHWEM MHTepeca K IMPOIUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTHUKH, [IEHHOCTHBIM
OTHOIIEHHEM K JOCTHKEHHMSIM POCCUHCKHMX MAaTe€MaTHKOB M POCCUHCKOW MaTeMaTH4ecKon
IIKOJIBI, K HCIIOJIb30BAHUIO ATHX JIOCTH)KEHUH B IPYTUX HAayKaxX M MPHUKJIAIHBIX cepax.

I'pazknaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOSM3aHHOCTEW TpaKIaHWHA U peaju3ald ero mpas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
ABJIEHUH, MPOLIETyp I'PaXkIaHCKOro oOuiecTBa (BbIOOPHI, OIIPOCHL U 1. );

TOTOBHOCTBIO K OOCYX/IEHUIO 3TUUECKUX POOJIeM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUH HayKH, OCO3HAHUEM BaXXHOCTH MOPATBHO-3TUYECKUX MPHHIUIOB B JIESTEIHLHOCTH
Y4EHOTO.

TpynoBoe Bocniutanue:

YCTAaHOBKOW Ha AaKTHBHOE Yy4YaCTHE€ B PELICHMHM MPAKTUYECKUX 33Jad MaTeMaTH4ecKon
HAIpaBJICHHOCTH, OCO3HAHUEM BKHOCTH MaTEeMaTHYEeCKOTO 00pa30BaHUs Ha MPOTSHKEHUHU BCE
XKHU3HU Ul YCHEIHON NMpo(ecCHOHANBbHOM AeATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHMIA;
OCO3HAaHHBIM BBIOOPOM W TIOCTPOCHHWEM HHIMBUAYAJIbHOW TpaeKTOpuH OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB € YYETOM JIMUHBIX MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEM.

JcTeTHYecKoe BOCIIUTAHUE:

CMOCOOHOCTBIO K HMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUH, paCCYKJICHHIT; yMEHUIO BUIETh MAaTEMAaTHYECKIE 3aKOHOMEPHOCTH B
UCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

OpHEHTAlell B JIeATENPHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HbIX IpeJICTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YEJIOBEKa, TNPHUPOABI H OOIecTBa, TOHUMaHHEM
MaTeMaTHYeCKOM HayKu Kak c@epbl YeIoBEeYeCKOW MAEATeNbHOCTH, JTAamoB €€ pPa3BUTUSA U
3HAYMMOCTH JUTS Pa3BUTHSI [IUBHIIM3AIMN; OBJIAJICHHUEM SI3IKOM MaTEMAaTHKH M MaTeMaTHIeCKON
KyJIbTypOH Kak CpEICTBOM TIO3HAHUS MHUpA; OBJIAJCHUEM MPOCTEHIIUMH HaBBIKAMHU
HCCJIEIOBATENLCKOM 1eATEIbHOCTH.

duznyeckoe BOCNUTAHHE, (POPMHUPOBAHHNE KYJIbTYPbI 310POBbS M IMOLMOHAIBHOI0
osaromosy4us:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO 3[0POBbs, BEIEHUS
3I0POBOTO 00pa3a XU3HH (3I0pOBOE MHUTaHUE, COATAHCHPOBAHHBIA PEKUM 3aHATHIA U OTIBIXA,
peryisipHasi (puznyecKas aKTUBHOCTD); C()OPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY M TaKOTI'o K€ MpaBa Jpyroro 4ejioBeka.

JIKOJIOTHYEeCKOoe BOCIIUTAHHUE:

OpHEHTAlel Ha NPUMEHEHHWE MaTeMaTHYeCKUX 3HAHMM A peleHus 3afad B 00JIacTH
COXPAaHHOCTH OKpY’Kalolleld cpeabl, IUIAHUPOBAaHHUS IOCTYIKOB M OLEHKHM HX BO3MOXKHBIX
HOCJEICTBUM Il OKpY’Karollel Cpesibl; OCO3HAaHUEM II00ANIBbHOIO XapakTepa 3KOJIOIMYECKHX
npo6JeM U myTei UX pereHus.



JIMYHOCTHBIE Pe3yJibTaThl, 00eceYBaKIINe AANTANMIO 00Y4aI0Ierocs K
H3MEHSIIOIMMCS YCJIOBHUSIM COIUAIBLHON U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JICWCTBUSAM B YCIIOBUSIX HEONpPEAENEHHOCTH, IMOBBIIICHUIO YPOBHSI CBOEH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO ACATCIBHOCTh, B TOM YHCJIIC YMCHUC YUUTHCA Y JAPYTHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIIBITA IPYTHUX;

HE0OXOUMOCTBIO B (JOPMHUPOBAHUU HOBBIX 3HAHUU, B TOM 4Hcie (OpMYyIUpPOBATH HUJCH,
IIOHATHUS, TUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHBLIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIINIO, BOCIPUHUMATBH CTPECCOBYIO CUTYAITUIO KaK
BBI30B, TpeOyIOUIMII KOHTpPMEp, KOPPEKTHpPOBaTh IPUHUMAaeMble peHIeHUs W JelcTBUS,
(GbopMyIHpOBATH M OLICHUBATH PUCKHU H MOCIEICTBUS, HOPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yIbTaThl OCBOSHUS TPOTpamMMbl ydeOHOro mpeaMera «MaremaTHKa
XapaKTePU3YOTCSI OBJIAJICHUEM VHUBEPCANbHBIMU NO3HABAMEIbHBIMU OCUICEUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OelCMEUIMU u
VHUBEPCATbHBIMU PEYIAMUBHBIMU OCLLCEUIMU.

1) Vuusepcanvuvie noznasamenvuule oeticmgusi obecneuusarom Gopmuposanue 0A308biX
KOZHUMUBHBIX NPOYECCO8 00VUarowmuxcs (0C8OeHUe Memo008 NO3HAHUS OKPYIICAIWe20 Mupd,
npuMeHeHue 102U4eCKUX, UCC1e008amebCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

Ba3oBbie Jlornueckne AeiicTBUs:

BBISBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX 0OBEKTOB,
MOHSTUH, OTHOIICHUH MEXTy TOHATHUIMU;

(bopMynHUpoBaTh ONpeeIeHUs MOHITHIA, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK
KJIacCU(PUKAIMK, OCHOBAHUS JIsl 000OIIEHUS U CPAaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, OPMYIUPOBATH U MPEe0OPa30BHIBATH CYKJICHUS: YTBEPAUTEIbHBIEC U
OTpHUIIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIHNE;

YCJIOBHBIE; BBIABIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U IPOTUBOPEUHS B
(hakTax, TaHHBIX, HAOIIOACHUSIX U YTBEPKACHUSIX;

npejaraTb KpUTEPUU JJIsl BBISIBIICHUS 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

JI€JIaTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHIYKTHBHBIX
YMO3aKJIOUYEHUH, YMO3AKIOUEHHUM 10 aHAJIOTUH;

pazbupath J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKACHUH (MPSIMBbIEC U OT MPOTHUBHOTO),
MIPOBOAMUTH CAMOCTOSITEIHHO HECIIOKHBIE I0KA3aTeIhCTBA MATEMATHIECKUX (DAaKTOB,
BBICTPAaWBaTh APIryMEHTAIINIO, IPUBOIUTH TPUMEPHI K KOHTPIIPUMEPHI;

000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS; BEIOUPATh CIIOCO0 peleHus y4eOHOoM 3a1auu
(cpaBHMBATh HECKOJIBKO BAPUAHTOB PEIICHHS, BRIOUPATh HanOoJ1ee OAXO/ISIIHN ¢ YIETOM
CaMOCTOATENIbHO BbIICJIEHHBIX KPUTEPUEB).

Bba3oBble uccieaoBaTeIbLCKHE AeiiCTBUS:

WCIOJIb30BaTh BOMPOCHI KaK MCCIIS0BATEIIbCKIUI HHCTPYMEHT TIO3HAHHS,

(hopMyIHpOBaTh BOMPOCHI, (PUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTETLHO
YCTaHABIIMBATh HCKOMOE U JTaHHOE, (JOPMHUPOBATH THUIIOTE3Y,

apryMEHTHPOBATh CBOIO MO3UIUIO, MHCHHE;

MIPOBOIMTH IO CAMOCTOSATEIHLHO COCTABIICHHOMY TUTAHY HECIIOKHBIN SKCIICPUMEHT,
HEeOOJBIIIOE HCCIEA0BAHNE TI0 YCTAHOBICHHIO 0COOCHHOCTEH MAaTEMAaTHUECKOTO O0BEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTy COOOi;

CaMOCTOSITENTbHO (hOPMYIHPOBATh 00OOIIEHNUS M BBIBOJBI 0 Pe3yJIbTaTaM MPOBEAEHHOTO
HAOJTIOICHUS, KCCIICIOBAHMS, OIICHUBATh JOCTOBEPHOCTH MOJIYUYCHHBIX PE3yJIbTaTOB, BHIBOIOB



1 00001IeHHI; MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCa, a TAKKE BBIIBUTATh
MPEATNONI0KEHHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanueii:

e BBIIBJIATH HEIOCTATOYHOCTH U U30BITOYHOCTh HH(POPMALINH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a49u;

e BBIOMpATh, aHATU3UPOBATH, CHCTEMATU3UPOBATH M HHTEPIPETUPOBATH HHPOPMALIHIO
Pa3IUYHBIX BUAOB U (POPM IPE/ICTABICHUS;

e BbIOUpaTh opMy IpeAcTaBICHUs HHPOPMALIUU U WILTIOCTPUPOBATH PEIIaeMble 3a/1aun
CXeMaMH, uarpaMMaMH, HHOM IrpaduKoil 1 X KOMOMHALIUSMH;

e OIICHMBATh HAJEKHOCTh HH(POPMAITUH 110 KPUTEPHUSAM, IPEUIOKEHHBIM YUUTEIEM WIIN
cOpMYITHPOBAHHBIM CAMOCTOSTEIIBHO.

2)  VHusepcanvHble KOMMYyHUKAmMUHbBIE OCliCMEUs.  00ecneuusam coopMupo8aHHOCb
COUUAJIbHBLIX HABbLIKOB 06)/’{61}01/[414)(:6‘}1.
Oo0menue:

e  BOCHPUHHMATH U POPMYJIHPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSMH U LIEISIMHU
00IIIeHN;

e $SICHO, TOYHO, TPAMOTHO BBIPQ)KAaTh CBOIO TOUKY 3PEHHS B YCTHBIX U ITMCbMEHHBIX TEKCTaX,
J1aBaTh MOSICHEHHUS 110 XOJIy PEICHHS 33/1a41, KOMMEHTHPOBATH MTOJyYCHHBIN PE3yibTaT; B
X0/1e 00CY>KICHUSI 33]]aBaTh BOIPOCHI IO CYIIECTBY 00CYkKIAeMO# TEMBbI, IPOOIEMBI,
pelraeMoi 3a/1a4u, BEICKA3bIBATh HJICH, HALICIICHHBIC HA TIOUCK PEIICHNUS;

e COMNOCTABJISITh CBOM CYKACHUS C CY)KICHUSMH JAPYTHX YYACTHUKOB JAHMANIOra, 00HAPYKHUBAThH
pas3Iuyuue U CXOJCTBO MO3HIIHIA;

e B KOPPEKTHO# (hopme HOpMYyIUPOBATH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

e TIPE/ACTABIATH PE3yNbTAThl PEIICHHS 33a49H, SKCIICPUMEHTA, HCCIEAOBaHMUs, TPOCKTA;

e CaMOCTOSTEIILHO BHIOMPATH (POPMAT BBICTYIUICHHSI C YUETOM 3a/a4 MPE3CHTAIIMN 1
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

e TIOHMMAaTh U UCTIOJIB30BATh MPEUMYIIECTBA KOMAaH/HOW U MHIUBUAYAILHOU paOOTHI IPH
peleHnH yueOHbIX MaTeMaTHUECKUX 3ajiay;

e TIPUHUMATH [IEJTb COBMECTHOM JICATEIIHOCTH, TUTAHWPOBATh OPTaHU3AINI0 COBMECTHOMN
paboTBhI, pacrpeessaTh BUABI paboT, JOrOBapuUBaThHCs, 00CYKAaTh MPOIECC U pe3yIbTaT
paboTHI;

e 00001IaTh MHEHHS HECKOJBKHUX JIIOJIEH; Y4acTBOBATh B TPYIIOBBIX (hopMax pabOThI
(obcyxaenusi, 0OMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U JIp.);

e BBINOJHATH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM JICHCTBUSA C IPYTUMHU YJICHAMHU
KOMAaH/IbI;

e OIICHHMBATh KAU€CTBO CBOETO BKJaJla B OOIIUI MPOIYKT MO KPUTEPHSIM, CPOPMYITUPOBAHHBIM
YY9aCTHHKaMH B3aUMOJICHCTBUSI.

3)  Vuueepcanvuvie pecynsamusnsle deiicmeus. obecneyusarom QGopmuposanue CMvlCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranmszauus:

e  CaMOCTOSITEJILHO COCTABJIATH IUJIaH, AITOPUTM pEIICHUs 331a4H (WK ero 4acTh), BEIOUpATh
CIOCO0 pelIeHus ¢ y4ETOM UMEIOLINXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM HH(pOpMAIIHH.



CaMOKOHTPOJIb:

BJIaJIeTh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS IIPOLiecca U pe3ysIbTaTa peIieHus
MaTeMaTHUYECKOM 3a1a4u;

IPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH 3a/1a41, BHOCUTb
KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWICHHBIX OMIMOOK,
BBISIBJIICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH OCTABICHHON IIETTH U YCIOBUSM,
OOBSICHATh IPUYHHBI JOCTHIKEHHS WM HEJOCTUKEHUS LIeJIU, HAaXOAUTh OLIMOKY, JaBaTh
OLIEHKY NMPHOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
S KVIACC

Yucaa ¥ BLIYUCIEHUS

[Tonumarh ¥ TPaBWIBHO YMHOTPEOISATh TEPMHHBI, CBA3aHHBIE C HATYpPAJIbHBIMHU YHCIAMHU,
OOBIKHOBEHHBIMH U JCCATUYHBIMU JAPOOSMH.

CpaBHUBaTh U YNOPSIOYMBATH HATypajbHbIE YKCIA, CPABHHUBATH B MPOCTEUIINX CIy4asx
OOBIKHOBEHHbBIE APOOU, AECATUYHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPJUHATHOMN (UMCIOBOM) MPSIMON C COOTBETCTBYIOIIMM €i YUCIIOM U
n300pakaTh HATYpaJIbHbIC YUCIIA TOYKAMU Ha KOOPJAMHATHOU (YMCIIOBOM) MPSIMOIA.

Boinonuate apudmeTnueckue OEHCTBUS C HATYpPAJIbHBIMH 4YHCIAaMH, C OOBIKHOBEHHBIMH
IpoOSMHU B IPOCTEHIINX CITydasix.

BrInonaHsATe TpOBEPKY, MPUKUJIKY PE3YJIbTaTa BRIUMCICHUN.

OxpyrisTh HaTypajJbHbIE YHCTIA.

Pelienne TeKCTOBBIX 327124

Pemate TekcToBhie 3amaun apuMETUUECKHM CIOCOOOM M C TMOMOIIBIO OPTraHW30BAaHHOTO
KOHEYHOT0 Tiepebopa BCceX BOZMOXKHBIX BAPUAHTOB.

Pemate 3amaum, comepkamiue 3aBUCUMOCTH, CBA3BIBAIOIIUME BEIUYMHBI: CKOPOCTh, BpPEMH,
pPacCTOsHUE; LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3amucH, CXEMbI, TaOIHUIbI, 0003HAYECHHS TIPU PEIICHUH 3a]1a4.

[Tonb30BaTbCcsl OCHOBHBIMU €IMHMIIAMH W3MEPEHHUs: LIE€HBbI, MacChl; pacCTOSHUS, BPEMEHH,
CKOPOCTH; BBIPAXKaTh OJIHH €IMHUIIBI BEJIU- YUHBI Yepe3 JIpyTHe.

W3Bnekath, aHAMU3UPOBaTh, OIEHUBATH WH(MOpMAIMIO, MPEACTABICHHYI B Ta0nWile, Ha
cTOJIOYATOW JauarpaMme, WHTEPIPETUPOBATH MPEIACTaBICHHBIC NAaHHBIE, UCIOIL30BaTh JIaHHBIC
P PELLICHUH 3a/1a4.

Harnsanas reomerpust

[Tonmp30BaTbcss TEOMETPUYECKUMH TMOHATHUSMH: TOYKA, TMpsiMasi, OTPE30K, JIyd, YTOJI,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

[TpuBoaMTE TpPUMEpPHI OOBEKTOB OKPYKAIOIMIETO MHpa, HMEIONMX (OPMYy H3YIEHHBIX
reoMeTpuIecKux (uryp.

Hcmonp30BaTh  TEPMUHOJIOTHIO,  CBSI3aHHYIO €  YIJlaMH:  BEpIIMHA  CTOPOHA; C
MHOT'OYTOJIbHUKAMH: YTOJI, BEpIINHA, CTOPOHA, AMArOHAlb; ¢ OKPY>KHOCTBIO: PaINycC, TUaMETp,
IEHTD.

N300pakaTh U3y4EeHHBIE T€OMETPHUECKUE (PUTYpHI Ha HEJIMHOBAHHOM W KJIET4aTO Oymare c
MOMOIIBIO ITUPKYJIS U JINHEHUKH.

HaxonuTp JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C MOMOILBIO JINHEHKH, CTPOUTH
OTpPE3KH 33JaHHOH JUIMHBI; CTPOUTH OKPYKHOCTh 33JaHHOTO paanyca.



Hcnonb30BaTh CBOMCTBA CTOPOH W YIJIOB MPSMOYTOJBHHMKA, KBajpaTa JUIsi WX IOCTPOCHHUS,
BBIYMCJICHHS TUTOMIAAN U IEPUMETPa.

BelumcnaTe mepuMeTp M IUIONIAJb KBajpaTa, NMPSIMOYTOJbHHKA, (PUTyp, COCTaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHUCIIe (GUTYP, H300pKEHHBIX HA KJIETYATON Oymare.

[Toyib30BaTbCsl OCHOBHBIMH METPHUYECCKHMMH CAMHHIIAMHA W3MEPEHHUS JUIMHBI, ILIOLIAJIH;
BBIpAXaTh OJHH €IUHUIIBI BEJIMYHUHEI Yepe3 IpyTHe.

Pacrnio3naBath mapaienenuiie]], Ky0, UCI0JIb30BaTh TSPMUHOJIOTHIO: BEPIIIMHA, peOpPO TpaHb,
WU3MEpEHUS; HAXOAUTh U3MEPEHHUS MapajuieNienuresna, Kyoa.

Beruncnate 00bEM KyOa, Mapajuielienuiesa MO0 3aJaHHbIM H3MEPEHHSM, I10JIb30BaThCsS
€MHUIIAMU U3MEPEHUS 00BEMA.

Pemarp HECIIOKHBIC 3aJjaud HA HM3MEPEHHE TEOMETPUYECCKMX BEIMYMH B IMPAKTHYCCKUX
CUTYaIIUsX.

6 KJIACC

Yncia 4 BbIYUCIEHUSA

3HaTh ¥ NMOHMMATh TEPMHUHBI, CBSI3aHHBIC C PA3IMYHBIMU BHJAMH YUCEN M CHOCOOAMM HX
3aIUCH, IEPEXOAUTH (€CITU 3TO BO3MOKHO) OT OJHOM (hOPMBI 3aITUCH YKCIIA K IPYTOM.

CpaBHUBaTh M YIHOPSAJOYUBATH Il€NIble 4YHCIA, OOBIKHOBEHHBIE U JECSITUYHBIE IpOOH,
CpPaBHUBATh YMCIIA OJTHOTO U Pa3HBIX 3HAKOB.

BoinonusATe, coderass YCTHbIE M MUChMEHHBIE NPUEMBI, apudMeTHdecKue NeHCTBUS C
HATypaJbHBIMU W UEJIBIMA  YHUCJIAMH, OOBIKHOBEHHBIMH U JICCATHYHBIMU  JPOOSMHU,
MOJIOKUTEIBHBIMU M OTPULIATEIHLHBIMU YHCTIAMH.

Beruucnsate 3HaUY€HMS] YMCIIOBBIX BBIPAKEHUM, BBITIOJHATh MPUKUIKY U OLEHKY pe3yibTaTa
BBIUMCJICHHM;, BBINOMHATh MpPeoOpa3oBaHMsl YHUCIOBBIX BBIPAKEHUN HA OCHOBE CBOMCTB
apupMeTUIECKUX JEHCTBUM.

COOTHOCHUTH TOUYKY Ha KOOPJIUHATHON MPSIMON C COOTBETCTBYIOIIMM €1 YUCIIOM U U300paxkaTh
Yyucia TOYKaMHU Ha KOOPAMHATHOM MPAMOMN, HAXOIUTh MOIYJIb YHCIIA.

COOTHOCHUTH TOUYKHU B MPSMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAMHATAMU 3TOU TOUKH.

OKpyTJIATh 1EJbIE YnCTia U ICCITHYHbIE APOOH, HAXOAUTH MPUOTMHKSHUS YU CEIT.

Yucaosbie 1 OyKBeHHbIC BBIPAKCHHSA

[TonnMatp 1 ynoTpeosaTh TEPMUHBI, CBI3aHHBIE C 3aMMMCHIO CTEMIEHU YK CIIa, HAXOAUTh KBaJIpaT
U Ky0 4mcla, BBIYUCIATH 3HAUYEHUS YUCIOBBIX BRIPAKEHUH, COAEPKAIIUX CTEIICHU.

[Tonp30BaTbCsl MpU3HAKAMU JETUMOCTH, PacKIaJblBaTh HaTypajbHbIE YWCIa Ha TMPOCTHIC
MHO>KUTEJIN.

[Tonb30BaTbcs MacITaboOM, COCTABIISATH TPOMOPILIUU U OTHOILLIEHUSI.

Hcnonb3oBark OyKBHI Ui 0003HAYECHUS YMCENT TPU 3aMUCH MATEMATHUYECKUX BBIPAKEHUH,
COCTaBJISITh OYKBEHHBIE BBHIPAKECHUSI M ()OPMYJIbI, HAXOIUTh 3HAYCHUSI OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISIsI HEOOXOUMBIE TTOJICTAHOBKHU U TIpeoOpa3oBaHUsl.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelnenue TeKCTOBLIX 33124

Pemate MHOTOIIIArOBBIE TEKCTOBBIE 33/1a4U ApUPMETHIECKUM CITIOCOOOM.

Pemarp 3a7aun, CBA3aHHBIE C OTHOIICHUEM, MPOMOPIMOHATFHOCTBIO BEIUYUH, MPOIICHTAMU;
pelIaTh TpU OCHOBHEIC 3a/1a4M HA JPOOY H MPOIICHTHI.

Pemarp 3amaum, comepikaiie 3aBHCUMOCTH, CBSI3BIBAIOIINE BEIWYMHBI: CKOPOCTh, BpeMS,
paccTosiHue, IIeHa, KOJWYECTBO, CTOMMOCTbB; TPOHU3BOJUTEIBHOCTh, BpeMs, 00bEMa pPabOTHI,
UCTIONB3Ysl apu(METHUYECKHe MACWCTBHS, OILEHKY, MPHUKUAKY; IOJIb30BaThCA CIUHUIIAMU
U3MEPEHUS] COOTBETCTBYIONINX BEIINYHH.

CocTaBiaTh OyKBEHHBIC BBIPAXKECHHUS 110 YCIOBHIO 33a4H.



N3Bnekary wHbOpMaIuio, MpeACTaBICHHYI0 B TaOIWIax, HAa JWHEWHOH, CTOJIOYATOW WIIH
KpPYTOBOM TUarpaMMax, HHTepPIPETUPOBATh MPEACTABIICHHBIC TAHHBIC; HCIIOJIH30BATh JIAHHBIC TIPU
pelLIeHUHN 3a7a4.

[IpencraBiasaTs HHPOPMAIUIO C ITOMOIIBIO TAOJIHUIL, IMHEWHOW U CTOJIOYATON TUarpamm.

Harasinnasi reomerpust

[IpuBoauTH TpUMEpPHI OOBEKTOB OKPYXKAIOIIEr0 MHpa, HMEIOUMX (OpMYy H3YYEHHBIX
reOMETPUYECKUX IJIOCKUX U IPOCTPAHCTBEHHBIX (DUTYp, NPUMEPHI PaBHBIX U CUMMETPUYHBIX
buryp.

N300pakaTh ¢ HOMOIIBIO LIUPKYJIA, JIMHEHKH, TPAHCIIOPTHPA HA HEJTMHOBAHHOM M KJI€TYaTON
Oymare H3y4eHHBIC IUIOCKHE TeOMEeTpuYeckue QUrypel M KOH(Urypauuu, CUMMETPHYHBIC
burypsl.

[Tonmp30BaThcs TEOMETPUUECCKUMH TOHATHSIMH: PAaBEHCTBO (PUTYp, CHMMETPUSI; UCTIOIH30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTh BeIMYMHBI YTII0B U3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 3a/1aHHOU
BEJIMYMHBI, T0Jb30BaThCS IIPU PELICHUM 3aJad IpajyCHOM MEpOM YIVIOB; pacro3HaBaTb Ha
YepTekax OCTPBIN, NPSIMON, Pa3BEPHYTHIN U TYIION YIJIBL.

BeluMcnaTe JIMHY JIOMAHOM, INIEpUMETP MHOIOYTOJIBHHMKA, II0JIB30BATHCA €OUHHULAMU
W3MEPEHUS IJIMHBI, BBIPAXKATh OJHU €AMHUIIBI U3MEPEHUS JUIMHBI Yepe3 ApyTHe.

Haxonuts, ucnonb3ysi 4epTEKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXAY IBYMS TOUYKAaMH, OT
TOYKH JI0 NIPSIMOM, JUIMHY IIyTH Ha KBaJAPAaTHOMN CETKE.

Boraucnare niomane Guryp, COCTaBiIeHHBIX U3 MPSIMOYTOJIbHUKOB, HCIOIb30BaTh pa3OreHne
Ha NPSMOYTOJIbHUKU, HA paBHble (PUTyphl, JOCTpauBaHUE IO MPSMOYIOJIbHHUKA; IOJb30BaThHCS
OCHOBHBIMM €JMHHUIIAMM W3MEPEHUS IUIOIIAAH; BBIPaKaTh OJHU €IMHULBI U3MEPEHUS IUIOIIALU
4yepes Ipyrue.

Pacnio3HaBaTh Ha MoOJENAX M M300paKEHMSIX NUPaAMUAy, KOHYC, LWIMHJP, HCIOIb30BATh
TEPMHHOJIOTHIO: BEPILINHA, peOpo, IpaHb, OCHOBAHUE, pa3BEPTKA.

N300pakaTh Ha KJIeT4aToi OyMare npsMOYTOJIbHBIN Mapasienenumne.

Boruncnsate 00BbEM MpsAMOYTOJBHOTO Mapajijiesienumnena, Kyba, IMOJb30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MepeHust 00bEMa; BbIpaXKaTh OJTHU €IUHUIIBI U3MEpEHUs 00bEMa uepes apyTue.

Pemarp HecliokHbIE 3a/ladd HA HAXOXJAEHHE T€OMETPUYECKHX BEJIMYMH B TNPAKTUYECKUX
CUTYaLUsX.



TemaTHuyeckoe MIAHUPOBAHME

5 kaacc.

MaremaTtuka. (Buaenkun H.51.), 5 4 B Henel10.

Ne /i Tema KonuuectBo
4acoB
1. Harypanbsuble yncna u Hynb. [kamns. 16 4
2. CroxeHue ¥ BRIUMTAHUE HATyPAJbHBIX YHCETT. 174
3. YMHOXEHUE U JACIICHUE HAaTyPAJIBbHBIX YNCEI. 264
4, [Tmomanu u 00bEMBI. 134
5. OOBIKHOBEHHBIE IPOOH. 41 4
6. Hecsatuunbie 1poOH. 374
7. NHCTpYMEHTHI 111 BBIYUCICHUN U U3MEPEHUN. 94
8. [ToBTOpCHME. 114
Bcero 170 9
6 xaacc.
Maremartuka. (Buiaenkun H.51.), 5 4 B Henes10.
Ne i/m Tema KonunuectBo
4acoB
1. CwmenranHbIe YUCIa. 16 4
2. JlercTBUA CO CMEIIaHHBIMU YUCIIAMU. 524
3. OTHo1IEHNS U TPONIOPLIUH. 174
4. JlelicTBUA ¢ pallMOHAJIBHBIMU YU CIIAMH. 354
5. Pemenne ypaBHeHUN. 1949
6. KoopauHatsl Ha MII0CKOCTH. 134
7. IToBTOpEHHE. 189
Bcero 170 9
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