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INOACHUTEJIbBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA "MATEMATHKA"

PaGouas mporpamma 1o maTematuke Jiisi 00y4aroumxcs 5 KiaccoB pazpadoraHa Ha ocHOoBe DeiepaibHOro
rOCy/IapCTBEHHOT'0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO OOIIET0 00pa3oBaHus ¢ Y4ETOM U COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, IPEIBIBIAEMBIX K MATEMAaTUYECKOMY 00pa30BaHUIO, M TPAJUIIUNA POCCUHCKOTO
00pa3oBaHus, KOTOpPbIE 00ECIIEUNBAIOT OBJIAICHUE KIIFOUEBBIMU KOMITETCHIIUSIMH, COCTABIISIFOIIMMHI OCHOBY
JUISL HETIPEPHIBHOTO 00pa30BaHMs U CAMOPA3BUTHS, a TAK)XKE [EJIOCTHOCTh OOIIEKYJIbTYPHOTO, TIMYHOCTHOTO U
MIO3HABATEJILHOTO pa3BUTH oOyuaromuxcs. B paboueil mporpamme yuTeHbI HIeH U oJ0xeHus KoHuenmu
pa3BuTHS MaTeMaTH4ecKoro oopa3oBanus B Poccuiickoit denepanuu. B snoxy nudposoii Tpanchopmanuu
BCeX cep 4eI0BEUECKOM IeATEIbHOCTH HEBO3MOXKHO CTaTh 00Pa30BaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3
0a30BOI MaTEMaTUYECKON MOArOTOBKHU. YK€ B IIKOJIE MATEMATUKA CIIYKHUT OIIOPHBIM IIPEIMETOM [Tt
M3YYEHHUS CMEXHBIX TUCLUIUIMH, a I10CJIE HIKOJIbI peaJIbHON HEOOXOAMMOCTBIO CTAHOBUTCS HENIPEPHIBHOE
oOpa3oBaHme, 94TO TpeOyeT MOIHOIICHHON 06a30BO# 00I1Ie00pa30BaTeIHbHON OATOTOBKH, B TOM YHCIIE U

MaTEMaTUYECKOI.

310 00yCIOBICHO TE€M, YTO B HAIIHU JTHU PACTET YUCIIO MPO(ECCHid, CBA3aHHBIX C HETIOCPEICTBEHHBIM
NpPUMEHEHHEM MAaTEMaTHKH: U B cpepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IACTIX, U JaKe B
ryMaHHUTapHBIX cpepax. Takum 0Opa3oM, Kpyr MIKOJIHHUKOB, JJIs1 KOTOPBIX MaTEMAaTHKa MOXET CTaTh
3HAYMMBIM NIPEIMETOM, PACHIHPSIETCS.

[IpakTrueckas MoJ€3HOCTh MATEMATUKH OOYCIIOBJIEHA TEM, YTO €€ MIPEAMETOM SIBIISIIOTCS
dbyHIaMeHTallbHbIE CTPYKTYPBI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUECTBEHHBIE OTHOIICHUS OT
MPOCTEHININX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIIOXKHBIX, HEOOXOIUMBIX JIJIsI
pa3BUTHUS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKPEeTHBIX MaTeMaTHUECKUX 3HAHUH 3aTPyIHEHO TOHUMaHUE
MIPUHIIMIIOB YCTPOIMCTBA M UCIIOJIb30BAHUS COBPEMEHHON TEXHUKHU, BOCIIPUITHE U UHTEPIIPETAIUS
pa3zHo00pa3HON COLMATBHON, IKOHOMUYECKOH, TOTUTHYECKON nHpopMaIuu, Maiod(h(ekTHBHA MOBCEAHEBHASL
MpaKkTUYECKast 1eATeNbHOCTh. Ka)K1oMy 4eIOBEKY B CBOEH JKU3HU MPUXOIUTCS BBITIOIHATD PACUETHI U
COCTaBIISITh AITOPUTMBI, HAXOAUTh U IPUMEHSATH ()OPMYIIbI, BIAJAETh MPAKTUIECKUMU MPUEMaMHI
TEOMETPUUYECKUX U3MEPEHUH U TIOCTPOCHHH, YNTaTh HH(OpMAIHIO, IPEACTABICHHYIO B BUJIE TaOJIHII,
TUarpamm u rpaukoB, )KUTh B YCIOBUSX HEOMPENEIEHHOCTH U OHUMATh BEPOSITHOCTHBIN XapakTep
CITy4aWHBIX COOBITHIA.

OnHOBPEMEHHO C pacuIMpeHreM chep IPUMEHEHNU MaTEMaTHKU B COBPEMEHHOM 0011ieCTBe BCE Ooiiee
BaXHBIM CTAHOBUTCSA MAaTEMaTHUYECKUN CTUIJIb MBIIIJICHUS, IPOSIBIISIFOIINNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce u3yueHuss MaTeMaTUKK B apceHall IPUEMOB U METOJIOB MBIIIJIEHUS YeIOBeKa
€CTECTBEHHBIM 00Pa30M BKIIIOUAIOTCA MHAYKIMS U ASTYKIUs, 0000IIeHNE U KOHKPETH3allHs, aHaIu3 1
CHHTE3, KJaccu(UKaIys U cucreMaTusanus, abctparupoBanue v aHajaorus. O6beKThl MaTeMaTHUECKUX
YMO3aKJIIOUYEHNH, TIPaBUJIa X KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX ITOCTPOEHHUH,
CIOCOOCTBYIOT BhIpaOOTKE yMEHUs (OPMYIHPOBATH, 0OOCHOBBIBATH U JIOKA3bIBATh CY)KJICHHS, TEM CaMbIM
pa3BUBAIOT JIOTHUECKOE MBILIIEHHE. Beayas ponb NpUHAAISKUT MaTeMaTUKe U B JOPMHUPOBAHUHI
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCIIUTAHUN YMEHH JIeCTBOBATH O 3aJJaHHBIM aITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B mporiecce pemenus 3a1a4 — OCHOBOM yueOHOM
JeSITeIbHOCTH Ha YpOKaX MaTEeMaTHUKU — Pa3BUBAIOTCS TaK)Ke TBOpUYECKasi U MPUKJIIaJHAs CTOPOHBI
MBIIICHHS.

OOyuenne MaTeMaTHKE JaéT BO3MOXKHOCTh Pa3BUBATh Y 00yUYaAIONIUXCS TOUHYIO, PAIMOHATBEHYIO U
nH(pOpPMATUBHYIO peYb, YMEHHE OTOMPATh HAOO0JIeE MOIXOISAIINE A3bIKOBBIC, CHMBOJIMYECKHE, Tpadraeckue
CpeACTBa /ISl BRIPAKEHHSI CY)KICHUN M HATJISITHOTO WX MPEIICTABICHHS.

Heo06xoauMbIM KOMIIOHEHTOM OOIIIEH KYIbTYphl B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 00IIIee 3HAKOMCTBO C
METOAAaMHU ITIO3HAHUA ﬂeﬁCTBHTGHBHOCTH, NpeaACTaBJICHUC O NPCAMCTC U MCTOJaX MAaTCMATUKH, UX OTJINYHUI OT
METOJ/IOB IPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX IIPUMEHEHUSI MATEMAaTHKH TSI



pelIeHNs HayYHBIX U IPUKJIAIHBIX 3a/1a4. Takum 00pa3oM, MaTeMaTndeckoe 00pa3oBaHHE BHOCUT CBOM BKIJIA[T
B (hopmupoBaHue OOIIEH KyJIbTYPhI YETOBEKA.

I/IsyquI/Ie MaTE€MaTHUuKH TaKXeE CHOCO6CTBy€T 9CTCTHYCCKOMY BOCIIMTAHUIO YCJIOBCKA, IOHUMAaHHIO
KpaCOThI U U3AIICCTBA MATCMATHUYCCKUX paccync;[eHmVI, BOCIIPHUATHUIO TCOMCTPUICCKUX q)OpM, YCBOCHHUIO
NI CUMMETPHH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA
[TpuopuTeTHBIMU LENIAMU O0Y4YEHUSI MaTeMaTHKE B 5 KJlacce SBIISIOTCS:

— TpoaoIDKeHHE (OPMHPOBAHHUSI OCHOBHBIX MAaTeMaTHYECKUX MOHATHH (YHUCII0, BETMYMHA,
reomMeTpuueckas Gurypa), 00eCredrBarOIUX MPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MATEMaTHYECKOTO
o0Opa3zoBaHus 00yJarOIINXCS,

— pa3BUTHE UHTEIUICKTYATbHBIX ¥ TBOPUECKHUX CIIOCOOHOCTEH 00YJarOIINUXCs, TO3HABATEIHHON
aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, UHTEpeca K U3yYeHHIO MaTeMaTUKH;

— TOJBeCHUE 00YYAIOIIMXCS HA JOCTYITHOM JUISl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U MaTEMaTHKH U
OKPYKAIOIIEr0 MUPA;

— q)OpMI/IpOBaHI/Ie (bYHKHHOHaHBHOﬁ MaTeMaTUUYEeCKOU T'paMOTHOCTHU: YMCHUS PACIIO3HABATDH
MaTeMaTH4YeCKHe 00BEKTEI B PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX, IPUMCHATE OCBOCHHBIC YMCHUS JI
pelICHUA MPAKTHUKO-OPUCHTUPOBAHHBIX 3aa4, HHTCPIIPECTUPOBATH IMOJTYYCHHBIC PC3YJIbTAThI U

O CHMUBATh UX HAa COOTBCTCTBUC HpaKTH‘IeCKOﬁ CUTyallu.

OCHOBHBIC TUHHHU COACPpIKaHUA KypCa MaTCMAaTUKU B 5 xnmacce — apn(bMeTI/Iqecxaa N rCOMCTpHUYICCKAs,
KOTOPBIC Pa3BUBAIOTCA IIAPAJJICIIbHO, KaXKJ1asd B COOTBECTCTBUU C COOCTBEHHOI HOFHKOﬁ, OJHAaKO, HC
HE3aBUCUMO OJHA OT ﬂperﬁ, a B TCCHOM KOHTAKTC U B3aHMOﬂeﬁCTBHH. Taxxe B KypcCe€ IpOUCXOaUT
3HAaKOMCTBO C 5JICMCHTaMH anre6pLI U OIKUCATEIbHON CTATUCTHUKH.

N3ydenue apudmMeTHuecKoro MaTeprana HaYMHAETCA CO CUCTEMATU3allMU U Pa3BUTHS 3HAHUHN O
HaTypaJbHBIX YKCIIaX, MOJYYCHHBIX B HAYaIbHOM 1IKoJe. [Ipu 3TOM COBEpIIIEHCTBOBAHKUE BHIYUCIUTEIHHOM
TEXHUKHU ¥ POPMHPOBAHNE HOBBIX TEOPETUUECKUX 3HAHUHN COYETAETCS C Pa3BUTHEM BHIYMCIUTEIHHON
KYJIBTYpBI, B YACTHOCTHU C O0y4YEHHEM MPOCTEUIIINM MPUEMaM MPUKUIKUA U OLIEHKH PE3yJIbTaTOB
BBIYHCIICHHH.

Jpyroil kpynHbIii 0JIOK B coliep:KaHUU apu(PMeTUIeCKO TUHUN — 3TO0 Apobu. Hauano uzyuenus
OOBIKHOBEHHBIX U JIECATHUHBIX Ip0oOel OTHECEHO K 5 Kiaccy. DTO MepBbIi 3Tall B OCBOSHUHM Apo0eit, Korjaa
MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU UJAESIMH, TOHIATUSIMU TeMBl. [Ipu 3TOM paccmoTpenue
OOBIKHOBEHHBIX Jpo0eii B MOJIHOM 00BbEME MPEIIECTBYET U3YUEHUIO AECATUUHBIX IpOOeid, 4To
11eJIECO00PA3HO C TOYKU 3PEHUS JIOTUKH M3JI0KECHUS YNCIIOBOM JIMHUH, KOT/Ia TIPaBHJIa JEHCTBUMN C
JECATUYHBIMU JPOOSIMHU MOKHO 0OOCHOBATh YK€ U3BECTHBIMH aJITOPUTMAMU BBIITOJTHEHUS ACUCTBUI ¢
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH IPOOSMU PACUIUPUT BO3MOKHOCTH ISl TOHUMAaHUS
00y4aromyUMUCs MPUKIATHOTO MPUMEHEHHUSI HOBOM 3aIMCH MPH U3YYEHUU JIPYTUX MPEJAMETOB U MPU
MPAKTUYECKOM HCIOJIb30BaHUH.

[Tpu 00ydyeHunn penieHnto TEeKCTOBBIX 3ajayd B 5 KJlacce UCIOIb3YIOTCS apu(MeTHdecKue NpuéMbl peleHusl.
TekcToBble 3a71aun, perraemMble IpU OTPAOOTKE BHIYMCIUTENBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3aJauu CIEAYIOIIMX BUJIOB: 3a/1a4M Ha JIBM)KEHUE, HA YACTH, Ha MTOKYIKU, Ha pa0OTy U MPOU3BOIUTEIHHOCTD,
Ha MPOLEHTHI, HAa OTHOLIEHUs U nponopiuu. Kpome Toro, o0yyaromuecst 3HaKOMATCS ¢ TPUEMaMH peILICHHS
3aja4 nepebopoM BO3ZMOXKHBIX BapUAHTOB, yJaTcsl paboTaTh ¢ MH(opMaIe, npeacTaBieHHol B hopme
TaOJIUI] WIIA JHArPaMM.

B Ilpumepnoit paboueit mporpaMme npeaycMoTpeHo (GOpMHUPOBAHUE MTPOIIEICBTHUECCKUX alITeOpandecKux
npejcTaBieHuid. bykBa kak CUMBOJI HEKOTOPOTO YKCiia B 3aBUCUMOCTH OT MaTeMaTH4eCKOr0 KOHTEKCTa
BBOAUTCS ITOCTCIICHHO. ByKBCHHa}I CHUMBOJIMKA HIXPOKO UCTIOJB3YCTCA NPCKAC BCCIro JJIs 3allMCU 06H_[I/IX



YTBEP)KICHHUN U MPEATIOKESHUN, POPMYII, B YACTHOCTHU JJIsl BBIYMCICHUS T€OMETPHUECKUX BEIMYUH, B KAUECTBE
«3aMECTUTENIA» YUCIIa.

B kypce «MaremaTuku» 5 Kilacca IpeAcTaBieHa HarjsiiHas Te€OMETpUs, HallPAaBJICHHAs HA pa3BUTHE
00pa3HOro MBIIIEHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHMSI, N300pa3UTEIbHBIX YMEHHUI. DTO BaXHbIH 3Tal B
HN3YUCHUU I'COMECTPUH, KOTOpBIfI OCYHICCTBJIACTCA HAa HATJIAAHO-IIPAKTUYCCKOM YPOBHC, OIMUPACTC Ha
HarJs11H0-00pa3Hoe MblIIIeHHEe 00yJaromuxcs. bosbias posib OTBOANUTCS MPAKTUUECKON AESTEIbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOJIeTupoBaHuio. O0yJaromuecs: 3HaKOMSATCS ¢ TEOMETPHUECKUMHE (pUrypamu Ha
IUIOCKOCTH U B IPOCTPAHCTBE, C UX NPOCTEHIIMMU KOH(UTYpaLUsiMU, ydaTcsl H300pakaTh X Ha
HEJIMHOBAHHOMW M KJIETYaTOW Oymare, paccMaTpUBaIOT MX MpOCTeiine cBOMCTBa. B mporecce n3yueHus
HarJIsIIHOM T€OMETPHUM 3HaHUS, [TOJyYeHHbIe 00yYaloIMMUCS B HAYaJIbHOM IIIKOJIE, CHCTEMAaTU3UPYIOTCS U
paciupsoTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Cornacno yueOHOMY IUIaHy B 5 KJlacce U3y4aeTcs MHTETPUPOBAHHBIN MpeaMeT «MaremaTukay, KOTOPBIN

BKJIIOYAET apu(hMETUICCKUI MaTeprall U HATJISTHYIO TEOMETPHIO, & TAKXKE MPOIICICBTUICCKUE CBEICHUS U3
anreOpbl. Y4eOHBIH M1aH Ha U3YyYeHHE MAaTEMATHKH B 5 KJIacCe OTBOJUT HE MEeHee 5 y4eOHBIX 4acoB B
Hezento, Bcero 170 yueOHBIX 4acoB.

COJEP)KAHUE YYEBHOI'O KYPCA "MATEMATHKA"

HatypaJibHble 4ncia U HYJIb

HarypanbHoe uucino. Psan HatypaneHbix yncen. Yucno 0. M300paxeHne HaTypaJIbHBIX YMCeNl TOYKaMH Ha
KOOpAMHATHOM (4uciioBoil) mpsimoi. [lo3unronHas cucrema curcieHus. Pumckas Hymepanus Kak npuMmep
HEMO3UIMOHHOM cUCTEMBI cuncieHus. [lecaTuunas cucrema cuncinenns. CpaBHEHUE HATYpaJIbHBIX YHCEN,
CpaBHEHME HaTypaJIbHbIX uncell ¢ HylnéM. CriocoObl cpaBHeHus. OKpyriieHne HaTypalbHbIX yncel. CloxeHue
HaTypaJIbHbIX YHMCEIl; CBOMCTBO HYJIS MpU CIOKEHUH. BorunTanne kak 1efcTBUE, 00paTHOE CIOKEHHUIO.

YMHOXEHNE HAaTypaJIbHbIX YNCEN; CBOMCTBA HYJISI U €IMHULIBI IPY YMHOXKEHUU. JleneHne Kak AeicTBue,
oOpaTHOe yMHOKeHHI0. KOMITOHEHTHI 1elicTBUH, CBsI3b Mex 1y HUMU. [IpoBepka pe3ynbTara
apupmeTrueckoro aercteus. [lepeMecTuTeIbHOE U COYETATEIBHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXXEHUS, paclipe/leIuTeIbHOe CBOMCTBO (3aKOH) yMHOXKeHUS. Vcnonbp3oBaHue OyKB 17151 0003HAaYEeHUs
HEU3BECTHOIO KOMIIOHEHTA U 3allMCU CBOMCTB apupMeTHueckux Aecteuil. Jlenenue ¢ ocrarkoM. CTeneHs ¢
HaTypaJIbHbIM IOKa3aTesieM. 3alliCh YMCia B BUJIE CYMMBbI pa3psIHBIX CJIaraeMbIX.

Yucnosoe BeIpakeHNE. BpluncieHne 3Ha4€HU YUCIIOBBIX BBIPAKEHNUN; IIOPSAAO0K BBIIIOJIHEHUS TEHCTBHMN.

Hcnons3oBanne IIpU BBIYUCIICHUAX MIEPEMECTUTECIBHOI'O U COYCTATCIIBHOT'O CBOICTB (3aKOHOB) CJIIOKCHHA U
YMHOXCHUSA, paClipE€aAcINTCIbHOIO CBOMCTBa YMHOXCHUA.

Apoon

[IpencraBienue o 1poOu Kak crocode 3amucy YacTu BenndruHbl. OObIKHOBEHHBIE Apodu. [IpaBuibHbIe 1
HelpaBuiIbHbIE Ipodu. CMmenranHas ApoOb; MpeICTaBIeHNe CMEIIaHHON ApoOH B BUE HENMPABUILHOM IpoOU 1
BBIJICTICHHE 11€JI0M YacTH YKCIa U3 HEMPaBUIbHOU qpoou. M300paxeHue npodeit ToukaMu Ha YUCIOBOM
npsimoii. OcHOBHOE cBOMCTBO npoOu. Cokpaienue apooeit. [Ipuenenue npodbu kK HOBOMY 3HAMEHATEIIO.
CpaBuenue npo0eit. CioxkeHne U BeIUMTaHUE IpoOeii. YMHOXKEHHe U AeneHne apooeit. Haxoxaenune yactu
I1EJI0TO | IIeJIOTO 10 ero YacTu. JlecsaTuunas 3anuch apodei. [IpeacraBienne necatuaHoi Apoou B BUJIE
0OBIKHOBEHHOU. M300paskeHne qecITUYHBIX ApoOeil ToukaMu Ha YMCI0BOM mpsiMoil. CpaBHEHHE AECATHYHBIX
npobeit. ApudMeTnueckne NeUCTBUS C IeCATUUYHBIMU Apo0sMu. OKpyTIeHHE NECATUYHBIX IPOOeH.
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Pemennie TekcTOBBIX 3aa4 apuMeTHUeCKUM criocoooM. Perienne noruueckux 3anad. Pemenue 3anaq
nepe6opoM BceX BO3MOKHBIX BapuaHTOB. Mcrionb30BaHuE MpU pelIeHUH 3a/1a4 Tabuull U cxeM. Perienue
3a/1a4, coJiep KallnX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMUYUHBI: CKOPOCTh, BPEMsI, PACCTOSTHUE; LIEHA,
KOJIMYECTBO, CTOMMOCTh. ETMHUIIBI U3MEpEHUS: MacChl, 00bEMa, IICHBI; PACCTOSHUS, BPEMEHHU, CKOPOCTH.

CBs13b MCXKAY CAMHHUIaAMU U3MCPCHUS Ka)i(I[Oﬁ BEJIUYHHBI. Perenne oCHOBHEIX 3aJaa4 Ha Hp06I/I.
HpeﬂCTaBHeHHe JaHHBIX B BUJIC Ta6HI/H_[, CTOJIOYATHIX AuarpamMm.

Harasinnasi reomerpust

Harnsmaeie npencrasienus 0 GUrypax Ha IIIOCKOCTH: TOYKA, IPsiMasi, OTPE30K, JIy4, yrol, JIoMaHasl,
MHOT'OYTOJIbHUK, OKPY>KHOCTB, KpyT. YTou. [IpsiMOl, OCTpbIid, TYION U pa3BEPHYTHIN yIiibl. [[nuHa oTpeska,
METPUYECKUE €AMHULbI ITUHBL. [[1Ha IoMaHOil, IepUMETp MHOTOYroJbHUKA. MI3MepeHne U mocTpoeHue
YIJI0B ¢ MOMOMUIBIO TpaHCcHopTUpa. Harnsauele npeactaBieHus o GUrypax Ha miaoCKOCTU: MHOTOYTOJIbHUK;
PSIMOYTOJIBHUK, KBAAPaT; TPEYroJbHUK, O paBeHCTBE Guryp. Mzobpaxenue Guryp, B TOM 4ucie Ha
kieTdaroit Oymare. [TocTpoenue KkoHpUTyparuii U3 4acTeit NpsMoi, OKPYKHOCTH Ha HEIIMHOBAaHHOW U
KJeT4aToit Oymare. Vcrnonp3oBaHue CBOWCTB CTOPOH U YIIIOB IPSMOYTOJIbHUKA, KBajpara. [Lnomans
PSIMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM uucie (uryp,
n300paxEHHBIX Ha KIeTdyaToi Oymare. EnquHuiel usmepenus miomaan. Harnsaaeie npenctaBieHus o
MIPOCTPAHCTBEHHBIX (UTYpaxX: MPSIMOYTOJIbHBIN MapajuieNenurnel, Kyo, MHOrorpaHHUKH. M300paxenue
MPOCTEUIINX MHOTOTPaHHUKOB. Pa3BEpTku Kyba u mapamuienenumnena. Co3nanue MOeIeil MHOTOTPaHHUKOB
(u3 Oymaru, mIpoOBOJIOKH, MIIACTHIINHA U JIp.). O0BEM IPSIMOYTOJILHOTO Napaienenunena, kyoa. EnuHuie
u3MepeHus 00bEMa.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNIbTaTHl OCBOCHHS IIPOrPaMMbl yueOHOTO npeameTa «MaTtemMaTrkay XapakTepru3yrTCs:

IIarprornyeckoe BocIMTaHHUE:

MPOSIBIICHUEM MHTEpPECA K MPOLUIOMY U HACTOSIIIIEMY POCCHICKON MaTEMAaTHKH, IEHHOCTHBIM OTHOILIEHUEM K
JIOCTUKEHHUSIM POCCUMCKUX MAaT€MaTUKOB U POCCUICKOM MaTEMAaTHYE€CKOMN IIKOJIbI, K UCIIOIb30BAHUIO ITUX
JOCTHKEHHH B IPYTMX HayKax U MPUKIAIHBIX cepax.

I'pazknaHckoe 1 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00sI3aHHOCTEH TPaKIaHWHA M PEATH3aIMY €T0 MPaB, MPEICTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX ()yHKIIMOHUPOBAHUS PA3TMYHBIX CTPYKTYD, SBJICHUH, MPOLIEAYP TPAKIAHCKOTO
oOuiecTBa (BbIOOPHI, OMIPOCHI U M. );

TOTOBHOCTBIO K 00CYX/IEHUIO AITUYECKHUX MPOOIJIEM, CBSI3aHHBIX C MPAKTHUYECKUM ITPHUMEHEHHEM
JOCTH)KEHUH HAayKH, OCO3HAHUEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO.

TpynoBoe Bocnnuranue:

yCTaHOBKOﬁ Ha aKTUBHOC YYaCTHUC B PCHICHUU MMPAKTHYCCKUX 3a1a4 MaTeMaTHIEeCKOH HaIpaBJICHHOCTH,
0CO3HaHMEM Ba)XHOCTH MaTeMaTHYECKOro 00pa30BaHUs Ha MPOTSHKEHUH BCEH JKU3HU NS YCTICITHOM
npohecCuOHANBbHON NeATeIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHMIT; OCO3HAHHBIM BHIOOPOM U
IMOCTPOCHUEM I/IH,}II/IBPI}IY&HBHOIZ TPACKTOPUHU 06p330BaHI/I$I " ) KU3HCHHBIX IIJIAHOB C y‘-IéTOM JIMYHBIX
MHTEPECOB M 0OILIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOEe BOCIIUTAHHUE!
CIIOCOOHOCTBIO K SMOIIMOHAIEHOMY U 3CTETHICCKOMY BOCIIPUATHIO MATEMATHYECKUX 00BEKTOB, 3314,
PEIICHUH, PaCCyKICHUI; YMEHHUIO BUJICTh MATEMAaTHICCKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSA:
OpHUEHTAIMEN B ETeIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPE/ICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOJIBI M OOIIECTBA, TOHUMAaHUEM MaTEeMAaTUYECKON HayKU KaKk



Cq)epbl YeJIOBEUYECKOM ACATCIIBHOCTH, OTAIlOB eé Pa3BUTHA U BHAYUMOCTH JJId pa3BUTHUA HUBUJIN3AllUU,
OBJIAICHUEM A3BIKOM MaTEMaTHKH U MaTeMaTHYeCKOM Ky.]'[BTypOﬁ KaK CpE€ACTBOM IMO3HAHUWA MHUPA,
OBJIaICHHUEM HpOCTGﬁH.IHMPI HaBBIKaMU HCCHCHOB&TGHBCKOﬁ JACATCIIBHOCTH.

dusnyeckoe BOCIUTaAHHE, POpMUPOBAHUE KYJbTYPHbI 310POBbSI H IMOLMOHAJIBLHOTO 0JIArONOTyYHs:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B UHTEpPECcax CBOETO 3/I0POBBs, BEJICHUS 3/I0POBOTO
o0pas3a >kM3HH (310pOBOE NMUTAaHUE, COATAHCHPOBAHHBIN PEXUM 3aHATHI U OT/IbIXa, peryispHas Gusndeckas
AKTUBHOCTH); c(hOPMHUPOBAHHOCTHIO HAaBbIKA peieKCcrH, MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOT'O Ke
IpaBa JIpyroro 4ejoBeKa.

IKO0JIOrHYECKO€e BOCIIUTAHHE:

OpHEHTAIMEH Ha IPUMEHEHNE MAaTEeMAaTHICCKUX 3HAHMI JUTS PEIICHHUS 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKPYXKAaroIeH Cpe/ibl, IJIAHKPOBAHUS MOCTYIKOB U OIICHKH MX BO3MOJKHBIX TOCJICICTBHI /IS OKPYKAIOIICH
Cpe/Ibl; OCO3HAHMEM IIO0AILHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHHUS.

JIMYHOCTHBIE Pe3yJIbTAThI, 00eceYuBaIOIINe AJANTALNI0 00y4aI0IIerocsi K M3MeHS UM CS
YCJIOBHSIM COUMAJIbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBHSIX HEONPEACNEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTHU qepe3 HpaKTI/ILIeCKYIO ACATCIIbHOCTh, B TOM YHUCJIC YMeHI/Ie y‘II/ITI)CSI y I{pyrnx HMHCﬁ,
HpI/IO6peTaTI) B COBMGCTHOfI JACATCIIbHOCTH HOBBIC 3HAHUA, HABBIKH 1 KOMIICTCHIIUHN M3 OIIbITA IIpyrI/IX;

HE00XOMMOCTHIO B (POPMHPOBAHNY HOBBIX 3HAHUH, B TOM 4HcIe (GOpMyTupoBaTh HIIEH, TOHATHS,
TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHCJIE paHEEe HEU3BECTHBIX, 0CO3HABATH JIS(HUIIMTHI COOCTBEHHBIX
3HAHUHU ¥ KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO KAaK BHI30B,
TpeOyYIOMM KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U IEUCTBHS, (OPMYIMPOBATH U OIIECHUBATH
PHUCKH M TIOCIENCTBHS, (GOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeamMeTHble pe3yabTaThl OCBOSHHS MPOTrpaMMbl yUeOHOTO MIpeIMeTa
«MareMaTHKa»XapaKTePU3yIOTCS OBJIAICHUEM YHUBEPCAIbHBIMU NO3HABAM ENbHBIMU OCliCIBUSIMU,
VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU OCliCMEUAMU U YHUBEPCATIbHBIMU Pe2y/IAmMUBHbIMU
oeticmsusmu.

1) Vnusepcanvnvle noznasamenshuie oelicmeus obecneyusaom opmuposanue 6a308bix KOZHUMUGHBIX
npoyeccos 00yyarowuxcs (0ceoeHue Memoo08 NOIHAHUS OKPYICAIOUe20 MUPA, NPUMEHEHUe T102UYECKUX,
uccne0o8amenbCKux onepayuti, ymeHut pabomamas ¢ ungopmayuetl).

ba3oBble Joruyeckne aeMcTBUSA:

— BBIABJEITH U XapPaKTCPU30BATh CYIICCTBCHHBIC IPU3HAKN MATCMATUYCCKUX 06’BCKTOB, HOH&ITI/IP'I,
OTHOIIICHUHN MCKIY MOHATUSAMMU,

— q)OpMy.TII/IpOBaTL OIpCACIICHUA HOHHTHﬁ; YCTaHAaBJIMBATb CymeCTBeHHBIﬁ IMPpU3HAK KJ'IaCCI/I(I)I/IKaL[I/II/I,
OCHOBAaHUA OJIAd 0606H_ICHI/I}I " CPAaBHCHUS, KPUTCPHUHU TTPOBOAUMOTI'O aHAJIN34,

— BOCIIpHUHUMAThb, (I)OpMyJII/IPOBaTL nu HpeO6pa30BLIBaTB CYKACHUA: YTBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CANHUYHBIC, YACTHLIC U O6IJ_II/IG;

— YCJIOBHBIC; BBIABJIIATH MATEMATUYCCKUC 3aKOHOMEPHOCTH, B3aUMOCBA3U U IIPOTUBOPCUHUA B (baKTaX,
JaHHBbIX, HaGHIO,HCHI/I}IX " YTBCPIKIACHUAX

— mpeiaratb KpUTEPUHU JUIs BBISBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

— JeaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTUBHBIX U HHAYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUECHHU I 110 aHAJIOTHH;



— pa30upath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUM (ITPsIMbIE U OT IPOTUBHOTO), TPOBOAUTH
CaMOCTOSITENTLHO HECJIOKHBIC JOKA3aTEIbCTBA MAaTEMATHUECKUX ()aKTOB, BBICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHS; BEIOUPATh CIIOCO0 pelieHus yueOHOH 3a1a4un
(cpaBHUBATH HECKOJIBKO BapUAHTOB PELICHUS, BEIOMpPATh HanOoIIee MOIXOAAIINN ¢ y4ETOM
CaMOCTOSITEIILHO BBIICTICHHBIX KPUTCPHUEB).

ba3oBble ucciaenoBaTelbCcKue AeiicTBHS:
— HCIIO0JIB30BAaTb BOIIPOCHI KaK I/ICCJ'ICI[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

— (opmynupoBaTh BOMPOCHI, PUKCUPYIOIIKME IPOTUBOPEUNE, MPoOIEMy, CAMOCTOSITEIEHO
YCTaHaBIIMBATh HCKOMOE U JaHHOE, OPMUPOBATH TUIIOTESY,

— apryMEHTUPOBATH CBOIO IMO3ULUIO0, MHCHHUE;

— TPOBOJUTH MO0 CAMOCTOSATEILHO COCTABJICHHOMY IIJIAaHY HECJIOXHBIN SKCIIEPUMEHT, HEOOJIbIIIOE
UCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 00bhEKTa, 3aBUCHMOCTEH 00BHEKTOB
MEXTy COOOM;

— €aMoCTOSTENBHO (OpMYyITUPOBATH 0000IIEHHUS ¥ BBIBOBI IO Pe3yJbTaTaM MPOBEAEHHOTO HAOTIOICHMS,
UCCJIEIOBAHMSI, OIICHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BEIBOJIOB H 0000IIECHNUI;
IPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHUE MPOIIECcca, a TAKXKE BBIIBUTATh MPEIONOKEHHUS O €0 Pa3BUTUU B
HOBBIX YCJIOBHAX.

PabGora ¢ undopmanmeii:

— BBIABJISITHD HCAOCTATOYHOCTh U I/I36I)ITO‘~IHOCTI) I/IH(i)OpMaIlI/II/I, JaHHBbIX, HGO6XOI[I/IMI)IX JJIA pemeHI/m
3a/1a4u;

— BBIOMpATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3INYHBIX
BUJIOB U (DOPM IIpeCTaBICHUS;

— BbIOMpaTh GOpMy MpeACTaBICHUS HHPOPMAIMK U WILTIOCTPUPOBATH pEIIaeMble 33/1a4l CXEMaMH,
auarpamMMmaMM, HHOM rpadukoil 1 MX KOMOMHALMSIMU;

— OIIEHUBATh HAAEKHOCTh HHPOPMAIUH 110 KPUTEPHUIM, MPEATIOKEHHBIM YUUTETIEM UITU
chopMyTUPOBAaHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvhvie KOMMyHUKamugHble Oelicmsus 00ecneuusarom chopmMuposanHoCms COYUAIbHbIX
HABbIKOG 00YYAIOUJUXCHL.

O01menune:
— BOCHpI/IHI/IMaTI) u (bOpMy.]'II/IpOBaTI) CY)KI[CHI/ISI B COOTBETCTBHUHU C yCJ'IOBI/IHMI/I U OeIsiMHu O6H_IeHI/I$I;

— SICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M TUChMEHHBIX TEKCTaX, 1aBaTh
MTOSICHEHUS 110 XOJTy PEIICHUS 3a/1a4i, KOMMEHTHPOBATh TIOJYICHHBIA PE3YNIBTAT; B XOJ€ OOCYKICHHSI
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMBI, TPOOIEMBI, peIraeMoil 3a1a4u, BHICKa3bIBaTh
WJIeH, HalleJICHHbIEC HA TTOMCK PEIICHHUS;

— COIIOCTAaBJIATH CBOU CYXJICHUA C CYKACHUAMU JPYTIUX YUACTHHUKOB JUajiora, O6Hapy)KI/IBaTB
pas3jinuue u CXoaCTBO HOSHHHﬁ;

— B KOppeKTHOH ¢opMe GopMyIUpOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;
— MPEACTaBIATh PE3YNbTAThl PEIICHU 3a/1a4H, SKCIIEPUMEHTA, UCCIICIOBAHMSI, IPOEKTA;

— CaMOCTOSITEJIbHO BBIOUpaTh (pOpMAaT BBHICTYIUICHHS ¢ YUETOM 3a/1ay MPEe3eHTaluu 1 0COOEHHOCTEN
ayJIuTOPHH.



CoTpyaHunyecTno:

— TIOHUMATb U MCIIOJIB30BaTh MIPEUMYIIECTBA KOMaHIHON M MHIAMBHUYaTbHON pabOTHI P peIICHUH
yueOHBIX MaTEeMaTHUECKUX 3a]1a4;

— TPUHUMATH eJIb COBMECTHOM AESTEIBbHOCTH, TUIAHUPOBATh OPraHNU3aIlUI0 COBMECTHOM padoThI,
pacnpenensatb BUabl paboT, 1oroBapuBaThes, 00CyKIaTh MPOIECC U Pe3yabTaT paboThI;

— 00001maTh MHEHHUSI HECKOJIBKHX JIFOJICH; y4aCTBOBATh B IPYMIIOBBIX (opMax paboTsl (00CyKaeHus,
00MeH MHEHHSMH, MO3TOBBIE IITYPMBI U 1Ip.);

— BBIIIOJIHATH CBOIO 4aCTb pa6OTI>I U KOOPAUHUPOBATb CBOU ﬂeﬁCTBHH C ApYT'YMMH YICHaAMHU KOMaHIbI;

— OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOIINIA IPOIYKT M0 KPUTEPUSIM, CPOPMYITHUPOBAHHBIM
Y4aCTHUKAMU B3aHMOJICHCTBHSL.

3) VHhusepcanvHuvle pecyrsamugnble Oelicmaus 0decneuusarom Gopmuposanue cMolClo8blX YCMAHOBOK U
HCUBHEHHBIX HABLIKOB TUYHOCTIU.

Camoopranuzanusi:

— CaMOCTOSITENIFHO COCTABJIATH IUIAH, aJITOPUTM PEIICHHS 33a1a4u (UM €r0 YacTh), BRIOMPATh CIOCO0
peteHust ¢ y4ETOM HMEIOLINXCS PECYPCOB B COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATH BAPHAHTHI PELICHUI ¢ Y4ETOM HOBOW MH(OpPMALIUH.

CaMOKOHTPOJIb:

— BJIaACTh crocodamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA ITpoLecCa U pe3yJibTaTa pCIICHUA
MaTeMaTU4eCKOM 3aJa4u,

— HNpEABUACTb TPYAHOCTH, KOTOPBIC MOTYT BOBHUKHYTD IIPU PCIICHNUU 3aa4U, BHOCUTb KOPPCKTHBLI B
ACATCIIbHOCTb Ha OCHOBE HOBBIX O6CTO§ITCJ’IBCTB, HalJICHHBIX OIJ_II/I6OK, BBISIBJICHHBIX TpYHHOCTCﬁ;

— OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa AEATEIbHOCTH OCTABIEHHOM 1I€JN U YCIOBUAM, OOBACHTH
MPUYMHBI JOCTUKEHUS UM HEIOCTHKEHUS LEJIH, HAaXOAUTh OIINOKY, 1aBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

Yucaa v BLIYUCTIEHUS
Ilonnmats u IMpaBUJIBHO y1'IOTp66J'I$ITI) TCPMHHBI, CBA3aAHHBIC C HATYPAJIbHBIMH YUCJIaMHU, OOLIKHOBEHHBIMH U
JACCATHYHBIMUA ,Z[p06SIMI/I.

CpaBHHBATh U yIOPSAA0YMBATH HATYPAIbHBIC YHCIIA, CPABHUBATH B IPOCTEUIITUX CIIyYastX OOBIKHOBEHHBIC
JIpo0u, AECATUIHBIC IPOOH.

CoOTHOCHTH TOUKY Ha KOOPJAUHATHOW (YHMCIIOBO) MPSIMOM C COOTBETCTBYIOIINM €M YHUCIIOM U U300paxaTh
HaTypaJIbHbIE YUCJIa TOUKAMH Ha KOOPAMHATHOM (YMCIIOBOM) MPSIMOH.

BoimonusaTe apudmernyeckue NeHCTBUS ¢ HATYPaJTbHBIMU YUCIIaMHU, C OOBIKHOBEHHBIMH JIPOOSIMU B
MPOCTEUIINX CITyqasiX.

BrITTOHATE TPOBEPKY, NPUKUJIKY PE3YIIbTaTa BEIYACICHUN.

OprFHHTB HaTypaJIbHbIC YHCJIa.

Pemienune TeKCTOBBIX 32124
Pemarp TekcToBBIE 32124 apU(YMETHIECKIM CIIOCOOOM U C TIOMOIIIBIO OPTaHU30BAHHOTO KOHEUHOTO
nepedopa BceX BO3MOKHBIX BAPHAHTOB.

Pemarn 3aaa4u, COACPIKAIINEC 3aBUCUMOCTH, CBA3bIBAIOIINEC BCIIMUUHBI: CKOPOCTh, BPECMs, paCCTOAHUC,
OE€Ha, KOJIM4YECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKue 3alIUCH, CXEMBI, TAOIUIbl, 0003HAUYEHHUS [TPU PEIICHUH 3a/1au.



ITonp30BaThCSl OCHOBHBIMH CANHUIIaMU U3MCPCHUS IICHBI, MACChI; PACCTOSAHUA, BPpCMCHU, CKOPOCTH,
BbIpaXaThb OJHU CAVMHUIIBI BEJIMYHUHBI YCPC3 APYTHUC.

W3Brekarb, aHAIM3UPOBATh, OLIEHUBATh MH(POPMAIIHIO, TPEACTaBICHHYIO B TabiuIle, Ha cTOI04YaToi
auarpamMme, HHTEpIPETUPOBATh MPEACTaBICHHbIE JaHHbIE, HCIIOIb30BaTh JaHHbIE IPU PEIICHUH 3a/ay.

Harasagnas reoMerpus

[Toyib30BaThCs FTEOMETPHUCCKUMU MOHATHIMHM: TOYKA, PsAMasi, OTPE30K, JIyd, Yrojl, MHOTOYTOJIbHHUK,
OKPYKHOCTB, KPYT.

[TpuBOIUTE IpUMEPHI 00BEKTOB OKPYKAIOIIETO MUPA, UMEIONIMX (POPMY H3y4ECHHBIX T€OMETPUICCKUX
duryp.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIAMH: BEpIIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMH: YTOJI,
BEpILMHA, CTOPOHA, IHArOHAJIb;

N3006paxaTs u3yuyeHHbIE TeOMeTprUYecKre GUTrypbl Ha HETMHOBAHHOM U KJIETYaTON Oymare ¢ MOMOIIIbIO
UPKYJIS U TUHEHKU.

Haonme JJIMHBI OTPE3KOB HEMMOCPCACTBCHHBIM U3MCPECHUCM C ITIOMOIIBIO JII/IHGI‘/JIKI/I, CTPOUTH OTPC3KHU
BaﬂaHHOﬁ JJIMHBL; CTPOUTH OKPYKHOCTD 3a/IaHHOT'O paJjnyca.

Hcnonbs3oBaTh CBOMCTBA CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBaApaTa JAJIsk UX TOCTPOEHUSI, BEIYUCIICHUS
TJIOIIAU U TIEPUMETPA.

Bbrauciiate nepuMeTp 1 Iiomaab KBajapara, NpsiMoyrojibHHUKa, (PUTYp, COCTABICHHBIX U3
IpSMOYTOJIBHUKOB, B TOM 4Hcie GUryp, n300pak€HHBIX Ha KJIETYaTOH Oymare.

[Tonp30BaTbCsi OCHOBHBIMUA METPHUYECKUMU €AUHULIAMU U3MEPEHUS UIUHBI, TJIOIIAIH; BBIPAXKaTh OJHU
€JIMHUILIBI BEJIMYMHBI YePE3 APYyTrue.

Pacnio3naBate napasienenumnen, Ky0, HCIIOIb30BaTh TEPMUHOJIOTHUIO: BEPIIUHA, peOpO TpaHb, U3MEPEHUS;
HaXOJUTh U3MEPEHUs Napajuieienunea, Kyoa.

Beruucnate 00b6€M Ky0a, nmapasuienenumneaa no 3aJaHHbIM U3MEPEHUsM, M10JIb30BaThCs €AMHUIIAMU
U3MepeHus 00bEMa.

Pemrate HecloXHBIE 3a4a4d Ha HN3MCEPCHUC TCOMETPUUCCKUX BCIIMYNUH B IIPAKTUYUCCKUX CUTyallUsAX.

KanengapHo — TemaTnyeckoe NJIaHNPOBaHMeE.

OcHoOBHBIE BHUBI 1€ATECJIBbHOCTHA K pa3ieiay

No Tema ypoka [Hara no nnany Hara
ypoka IIPOBEICHUS
1-2 Psin HatypanbHbIX yncen

3 [udpsl. lecaTuuHas 3a01Ch HATYPAIbHBIX YHCEI.

4-5 JlecsaTnyHas 3aMMch HATYPAIBbHBIX YHCEIL.

6 OTtpesok

7 JlinHa oTpeska

JlomaHas

|00

Ortpe3sok. /inHa otpeska. JIomaHas.

10-12 [TnockocTts. [psmas. Jlyd.

13-15 [Ixana. KoopauHaTHeIH 1yd.

16-18 CpaBHeHHUE HaTypaJIbHBIX YHCEN.

19 [ToBTOpeHue u cucremaru3anus y4. Marepuana

20 Konumponvnas paboma Nol




Onucvieams CBONCTBA HATYPAJIBHOTO psAja. UUTaTh 1 3aluChIBaTh HaTypalbHbIE YHCIA, CPABHUBATH U
YHOPSAOYUBATH HX.

Pacnoznasams na ueprexax, puCyHKax, B OKPYXKarollleM MUPE OTPE30K, MPAMYIO, JTy4, TIIOCKOCTb.
[TpuBOUTE IPUIMEPHI MOIETIEH ATUX PUTYD.

H3mepsamob nnunbl 0Tpe3koB. CTPOUTH OTPE3KH 3aJaHHOM JITMHBL. PemaTe 3a1aun Ha HaXOXKIECHUE JJTUH
OTpe3KOB. BeIpaxkaTh OJHU €TMHUIIBI JUIUH Yepe3 Apyrue. [[puBoauTs npumepsl npubOpoB cO MIKaTIaMu.
Cmpoums Ha KOOPJIMHATHOM JIy4€e TOUKY C 33JaHHON KOOPAMHATOM, ONPENENIATh KOOPAMHATY TOUKH.

21 CrnoxeHue HaTypadbHBIX YUCEI

22 CBolicTBa CII0KEHHUS

23-24 CrnosxeHue HaTypaJabHBIX YUCEIN.
CBOIICTBA CIIOXKEHUS

25 BrrunTtanue HaTypanbHbBIX YHCEI

26 CBoiicTBa BEIYUTAHHUS

27 Beruntanue HaTypagbHBIX YUCEI

28 IIpaBwiia BEIUMTAHUS HATYPAJIBHBIX YHCET

29 Bbrunranne HaTypaJIbHBIX YHCEN

30-32 YucnoBeie U OyKBEHHBIE BBIpaXeHUs. DOPMYIIBI.

33 Konmponsnas paboma Ne2

34-35 YpaBHCHHE

36 Pemenue ypaBHeHMit

37-38 VYros. OG03HaueHNE yIIoB.

39-43 Buner yrnos. 3mepenue yrios.

44-45 MHuoroyroiabHuKU. PaBHbIe (hUTyphl

46-47 TpeyroiapbHUK U €ro BUJbI

48 [TocTpoeHne TpeyroJb-HIUKOB

49 [IpsimoyronbHUK

50-51 [IpssmoyronbHUK. Och CUMMETpUH (PUTYPBI

52 [ToBTOpeHue u cucremaruzamnus yu4. Marepuana
53 Konumponvnas paboma Ne3

Dopmynuposams CBOUCTBA CIOKEHUS U BBIYUTAHUS HATYPAJIBHBIX YHCEII, 3alIMChIBATH 3TH CBOKCTBA B
Buzie hopmyi. [IpuBOAUTHE MpUMEpPHI YUCITOBBIX U OYKBEHHBIX BBIpAXKEHUHN, (HOPMYII.

Cocmasnsims 9ucIOBbIE M OYKBEHHBIE BHIPAXKEHUS TI0 YCIOBHIO 3a7a4d. Perats ypaBHeHUs Ha
OCHOBaHMH 3aBUCUMOCTEN MEXIYy KOMIIOHEHTaMU JEUCTBUM CII0KEHUS U BRIUUTaHUA. PemaTh TEKCTOBbIE
3a71a4M C TIOMOILBIO COCTABJICHUSI YPAaBHEHU M.

Pacnosznasams Ha yepTekax U pUuCyHKax yIJibl, MHOTOYTOJBHUKH, B YACTHOCTH TPEYTOJIbHUKH,
MPSIMOYTOJIbHUKHU. Pacro3HaBaTh B OKpyKaromeM Mupe Moaen 3TuX ¢uryp. C moMoIbpio TPaHCIIOPTHPA
U3MEpPSTh TPAAYCHBIC MEPHI YTIIOB, CTPOHUTH YTJIbI 3aJAHHOU IPayCHON MEPBI, CTPOUTH OUCCEKTPHUCY
nanHoro yria. Knaccudgunuposats yrisl. KiaccudumupoBars TpeyroabHUKH 110 KOJMYECTBY PaBHBIX
CTOPOH M MO BUAaM UX yriaoB. ONMUCHIBaTh CBOMCTBA MPSIMOYTOJIbHHKA.

Haxooums ¢ momorisio Ghopmyst mepuMeTpsl PSIMOYTOJIbHIKA 1 KBajparta. PemaTs 3amaun Ha
HaXO0XJEHUE IIEPUMETPOB NIPAMOYTOJIbHUKA U KBaIpaTa, rpaayCHON MEPHI YIJIOB.

Cmpoumbs JJOTUYECKYIO LEMOYKY PACCYKIAEHUM, COMTOCTABIISThH MOJTYYECHHBIN pEe3yJIbTaT C YCIOBUEM
3aJauu.

Pacnosznasams hurypbl, IMEIONNE 0Ch CAMMETPHH.

54 YMHOXeHnE

55-57 YMuoxenue. [lepemecTuTenbHOE CBOWCTBO
YMHOXCHHUSL.

58-59 CouetarenbHOE U pacIpeeuTeIbHOE CBOUCTBO
YMHO)KEHUS




60 CBoiicTBa yMHOKEHHS

61-62 Jeneuue

63 Jlenenue. Pemenne TeKCTOBBIX 3a1a4
apu(METHIECKIM CIIOCOOOM
64 Jenenue. Pemnenne ypaBHeHUMA

65-67 Jenenue

68-70 JleneHue ¢ ocTaTKOM
71-72 Crenens uncina
73 Konmponsnas paboma Ned

14-77 [Inomane. [1nomans npAMOYTroJbHUKA

78-79 [IpssMoyTONBHBIN TTapasuIeenuIe

80 [Mupamua

81 O6wem urypsl

82-85 O0BeM IPSIMOYTOJIBHOTO TIapaslIeIICITHITe 1A
86-87 KomOunaropHsie 3a1aun

88-89 [ToBTOpEHME U cUCTEMAaTHU3AIMS Y4.MaTepHraa
90 Konmponvnaa paboma Ne5

Dopmynuposams CBOINCTBA YMHOKEHHUS U I€TICHUSI HATYPAJIbHBIX YMCEN, 3alIMChIBATh 3TH CBOICTBA B
BUJEe popmyi. PemaTe ypaBHEHUSI HA OCHOBaHUH 3aBUCUMOCTEN MEXTy KOMIIOHEHTaMU
apudmernyeckux neicTBuil. HaxoIuTh ocTaTOK MpU JA€TIEeHUH HaTypaibHBIX unceln. [1o 3ananHomy
OCHOBAHHIO Y TTOKA3aTEeII0 CTETICHN HAXOUTh 3HaUEHUE CTeNeHH urciia. HaxonuTs momanu
MPSIMOYTOJIbHHUKA M KBaJIpaTa ¢ MOMOIIbI0 (hopMyIt. BeipakaTh OJJTHU €IMHUIIBI TUIOMIAAN Yepe3 ApyTHe.
Pacnosnasams Ha yepTexax U pUCyHKaX MPSMOYTOJIbHBIN Napasuieienunes, nupamuay. Pacno3nasars B
OKpY>KaroIlleM MUPE MOJENH 3TUX QUryp.

N3o0paxkaTs pa3BepTKU MPSMOYTOJIHHOTO MapajuIeNieuIe1a U MTHPaMU/IbL.

Haxooums 00beMbl IPSIMOYTOJILHOTO Mapaienenurnena 1 kyoa ¢ nomoinsto Gpopmyn. Beipakats ogHu
eAMHUIBI 00bEMa uepes JIpyrue.

Pewiams koOMOMHATOPHBIE 331a4U C TOMOIIBIO NTepebopa BapHAHTOB.

91 [TonsiTrie 0OBIKHOBEHHOM NpoOH

92-93 Haxoxaenne qpodu oT 9ucia

94 Haxoxaenue 4yrcna no 3Ha4e€HUIO €ro Apoou

95 [ToHsiTHE OOBIKHOBEHHOM IPOOH

96 IIpaBusbHBIE U HEMPABUWIbHBIE APOOU

97 CpaBHeHue uncen

98 [IpaBusbHBIE U HepaBUIIbHBIE ApoOHu. CpaBHEHHE
Tpo0ei.

99-100 CrnosxeHue ¥ BBIYUTaHUE APOOEH ¢ OJUHAKOBBIMU
3HaMEHATEeISIMH

101 JlpoOu u neneHne HaTypabHBIX YHCeT.

102 CMmeniaHHble ynca

103-104 | CnoxeHue v BHIYMUTAHUE CMEIIAHHBIX YHCET




105-106

CMelranubpie 4icia

107 IToBrOpenue u cucremarusanus yd4. Marepuana

108 Konumponvnas paboma Nob

Pacnosnasams 00bIKHOBEHHYIO 1pO0b, IPAaBUIBHBIE U HEMPABUIbHBIE POOU, CMEIIaHHbIE YUCIIA.
Uwurath U 3aMIUCHIBATH OOBIKHOBEHHBIC Ap0oOH, cMenIanHble ynciia. CpaBHUBATH OOBIKHOBEHHBIE IPOOH C
paBHBIMU 3HaMeHaTeIsIMU. CKIaIbIBaTh U BHIYUTATh OOBIKHOBEHHBIE APOOU C paBHBIMHU 3HAMEHATEISIMHU.
[TpeoOpa3oBEIBaTh HEMPABUIBHYIO IPOOL B CMEIIAHHOE YUCIIO, CMEIIAHHOE YHCIIO B HEMTPABIIIBHYIO
IpoOb. YMeTh 3aNuChIBATh PE3yNAbTAT JICJICHUSI IBYX HATYpaJIbHBIX YUCEI B BUJE OOBIKHOBEHHOM IpoOH.

109-110 | IlpeacraBienue O AECATHYHBIX IPOOSIX

111 Jlecstuunblie ApoOu

112 [IpencraBnenne o AECATUIHBIX APOOSIX

113-114 | CpaBHeHuE NECATUYHBIX qpoOeit

115 CpaBHEHHNE HATypaJIbHBIX YUCEI

116-117 | OxpyriaeHue yucen

118 Oxpyrnenue yucen. [Ipukuaku

119 Crno)keHHe TeCATHYHBIX Tpooei

120 Brruntanue aecaTHYHBIX ApOoOCH

121-124 | CnoxxeHHe U BBIYUTAHUE JCCITHYHBIX JIPOOCH.
CBoiicTBa CII0KEHUS

125 Konumponvnas paboma Ne7

126 YMHOXEHUE JECATUUHBIX APOoOeit

127 YMHOXeHUE AecaTHUHbBIX apodeit na 10,100,1000...

128 YMHOXEHUE JECATUUHBIX APOoOeit

129 YMHOXEHUE AeCATUYHBIX apobeit Ha 0,1; 0,01;...

130 YMHOKEHUE TeCATUIHBIX IpoOeit

131 YMHOXeHUE AeCATUUIHBIX apooeit. C/p

132 YMHOXEHUE JECATUIHBIX APOoOeit

133-134 | JleneHue NecATHYHOM IPOOH HA HATYypaIbHOE YHCIIO

135-136 | Jlenenue necsATHUHOM IpOOH HA JECATHYHYIO APOOb

137-141 | Jlenenue necsaTHYHBIX apoOeit

142 Konmponvnaa paboma Ne8

143 Cpennee apudmeTnyeckoe

144 CpenHee 3HaYEHHE BETUYHHBI

145 Cpennee apudmerndeckoe. CpegHee 3HaUCHUE
BEJTMYUHBI

146 [IpouieHTsI

147 [IponenTsl. Haxox1eHrEe MPOLIEHTOB OT YHCIIa

148-149 | HaxoskeHue MPOIICHTOB OT YHCIIa

150-151 | HaxoskaeHue yuciia Mo ero npoueHTam

152 Pewrenue 3agau

153 HaxosxieHne yucina 1o ero npoueHram

154 IToBTOpEeHME U cUCTEMAaTU3alKs yd.MaTepruaia

155 ITonrotoBka K K/p

156 Konumponvnaa paboma Ne9

Pacn03Ha6amb, qyuTaTh U 3alIMChIBATh ACCATUYHLIC ,Z[pO6I/L HazrpiBaTh paspAaabl JCCATUYHBIX 3HAKOB B




3aIUCH JECATUYHBIX ApoOeil. CpaBHUBATH AeCATUUHBIC APOOH. OKPYIIIATH AECATHYHBIC IPOOH U
HaTypaJIbHbIE YnCIa. BIMOMHATE IPUKUIIKY pe3YyIbTaTOB BbIYHCIECHUN. BhIMoNHATh apudmeTrueckue
JEWCTBUS HAJl NIECATHYHBIMU JIPOOSIMH.

Haxooums cpennee apudpmeTnueckoe HeCKOIbKUX uncen. [IpuBoauTh mpUMepsl CpeTHUX 3HAUCHUIN
BEIMYUHBI. Pa3bacHATh, 4To Takoe «1 mpoueHT». [IpeacTaBiasaTh MpOIeHTHI B BUE JECATUYHBIX APoOei u

JIeCSITUUHBIE TpoOH B BHJIe TPOIEHTOB. HaxouTh MPOLIEHT OT YKCIIa U YHUCIIO0 MO €ro MPOLIEHTaM.
157 [ToBTOopenue. HaTypaiibHble uncia.

158 Crno)keHUe ¥ BRIYMTAHNUE HATYPATbHBIX YHCET
159 ['eomerpuueckue Guryps

160 YMHOXEHUE HATypaIbHBIX YUCEI

161 Jlenenne HaTypaJIbHBIX YHCEIT

162 [IpssMOyTONBHBIN MapajuIeIenuIe]]

163 OOBIKHOBEHHBIE IPOOH

164 Crno)keHue ¥ BRIYMTAHUE JeC.IpoOei

165 YMHOXeHUE aec.ipobeit

166 Jlenenne nec.apooeit

167 OxpyriieHne ynucen

168 Cpennee apudmernueckoe

169 [TponieHTHI

170 Hmozoeasn konmp.paboma




