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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PabGouast mporpamma mo wmartemaTuke I oOydaromuxcsi 5-6 KiaccoB paspaboTaHa Ha OCHOBE
®denepalibHOTO TOCYIaPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOI'O O0IIEro 00pa30BaHus ¢ yuETOM
U COBPEMEHHBIX MHUPOBBIX TPeOOBaHUM, MPEIBIBISIEMbIX K MaTeMaTUYECKOMY OOpa30BaHUIO, U TPAAMIIMIA
poccuiickoro o0pa3oBaHHS, KOTOpble OOECHEeUMBAIOT OBJAJCHHE KIIOYEBBIMH  KOMIIETEHIUSMH,
COCTaBISIIOLIMMHU OCHOBY JUIS HEMpPEpPhIBHOIO 00pa30BaHUS M CAMOPA3BUTHS, a TaKXKe IEIOCTHOCTD
OOLIEKYIbTYpPHOTO, JTUYHOCTHOTO U IMO3HABATEJILHOTO pPa3BUTHs oOywaromiuxcsa. B paboueit mporpamme
yuTeHbl Huaed u mnojoxkeHuss KoHuenuuu pa3Butus MareMatudyeckoro oOpa3oBaHus B Poccuiickoit
Oenepanun. B snoxy uudpoBoii Tpanchopmainum Bcex cdep 4YenoBEUECKOW NEATEIbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOi MaTeMaTHYECKOW MOATOTOBKU. YIKE B IIKOJIE
MaTeMaTHKa CIIY>KUT OTIOPHBIM MPEAMETOM IS U3yYEeHHUsI CMEKHBIX TUCIMILIMH, a IMOCIE MIKOJIBI PeaTbHON
HEOOXOJMMOCTBIO CTAaHOBUTCS HEMPEpPBhIBHOE OO0pa3oBaHME, dYTO TpeOyeT IMOJHOIECHHOW 0a30Boi
00111€00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE U MAaTEMATUYECKOM.

310 00YCIOBICHO TEM, YTO B HAIIM JHH PACTET YHMCIO Mpodeccuil, CBA3aHHBIX C HEMOCPEICTBECHHBIM
NPUMEHEHHEM MaTeMaTHKH: U B cepe IKOHOMHUKH, U B OM3HECE, M B TEXHOJIOTUIECKUX 00JIACTAX, U JaXKE B
ryMaHHUTapHbIX cdepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, JJISI KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MPEIMETOM, PACIIUPSETCS.

[IpakTuyeckass TOJIE3HOCTh MaTeMaTHKHM OOYyCJIOBJIEHAa TeM, 4YTO €€ TPEIMETOM  SIBIISIOTCS
dyHIaMeHTaNbHBIE CTPYKTYPhI HAIlIETO MUPA: TPOCTPAHCTBEHHBIE (POPMBI M KOJMUECTBEHHBIE OTHOIIECHUS OT
NPOCTEHIINX, YCBAaWBAEMBIX B HEMOCPEJACTBEHHOM ONBITE, JO JIOCTATOYHO CJIOXHBIX, HEOOXOIMMBIX IS
pPa3BUTHUS HAYYHBIX U MPUKIATHBIX HIeH. be3 KOHKpEeTHhIX MaTeMaTHUECKUX 3HAaHUH 3aTPYAHEHO TOHUMaHUe
OPUHILIMIIOB YCTPOMCTBA W HCIIOJNIB30BAHHUS COBPEMEHHOM TEXHUKH, BOCIPHUATHE U HHTEPIpETAIHs
pa3HOOOpa3HOM  COIMAIBHOM, HOKOHOMHUYECKOW, TMOMUTHUecCKOd  uHpopmanuu, ManodhdexTuBHA
MOBCE/IHEBHAs MPAKTHUECKas JesATeNbHOCTh. KaXJOMy 4YeloBEeKY B CBOEH KH3HU MPUXOIUTCS BBITOIHATH
pacuéThl U COCTABJIAThH ANTOPUTMBI, HAXOJUTH U MPUMEHITH (POPMYIIBI, BIAETh MPAKTUYECKUMU MPUEMAMU
TEOMETPUUECKUX HM3MEPEHH W TOCTPOCHUH, YWTaTh HHQOpPMAINIO, MPEACTABIECHHYI B BHAE TaOIuII,
auarpaMM U TpaduUKOB, JKUTh B YCIOBHSIX HEONPEAENEHHOCTH M TMOHHMATh BEPOATHOCTHBIA XapakTep
CIIy4aifHBIX COOBITHIA.

OnHOBpEMEHHO C paciiupeHueM chep NMpUMEHEHUs MaTeMaTHKH B COBPEMEHHOM o0O0IecTBe Bc€ Oosee
BaXHBIM CTAHOBHUTCSI MAaTEeMAaTUYECKUN CTHJIb MBIIUICHUS, TIPOSBISIONINICS B OMpPEAeNEHHBIX YMCTBEHHBIX
HaBBIKax. B mporecce u3ydeHHWss MaTeMaTHKH B apceHall NMPUEMOB M METOJIOB MBIIUICHUST YeJIOBEKa
€CTECTBEHHBIM 00pa30oM BKIIOYAIOTCS WHIYKIMS W JNEAYKIUs, 0000IIeHne W KOHKPETH3alWs, aHalliu3 |
CHHTE3, Kiaccu(uKamusi M CHCTeMaTh3anus, adctparupoBaHue u aHanorusi. OOBEKTH MaTeMaTHYECKHX
YMO3aKJIIOYeHUH, TpaBWia WX KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHWU3M JIOTHYECKHX IOCTPOCHHUH,
CTIIOCOOCTBYIOT BBIpaOOTKE yMeHHUs1 (HhOpMyITUpOBaTh, OOOCHOBBIBATH M JIOKA3bIBATH CYXKICHUS, TEM CAMBIM
pa3BUBAIOT JIOTHYECKOE MBIIUICHHE. Bemymas poibs NPHHAIISKAT MaTeMaThke W B (HDOPMUPOBAHHH
AITOPUTMUYIECKONW KOMITOHCHTHI MBIIIUICHUS U BOCIIUTAHUN YMEHHH JICHCTBOBATH 10 33aHHBIM aJITOPUTMaM,
COBEPIIIEHCTBOBATh M3BECTHBIC M KOHCTPYUPOBATh HOBBIE. B mporiecce perieHus 3a1a4 — OCHOBOUM ydeOHO
NeSITeTPHOCTH HAa YPOKaX MAaTeMaTHKH — pPa3BUBAIOTCS TaK)Ke TBOpYECKAas W TIPUKIIAIHAS CTOPOHBI
MBIIITICHHS.

OOyueHnne MartemaThke HaéT BO3MOXXHOCTh pa3BUBaTh Yy OOYYAMOIIUXCS TOYHYIO, PAIlMOHAIBHYIO W
WH(OPMATUBHYIO peub, YMEHUE OTOMPATh HanOolee TOIXOSIINE SI3bIKOBBIE, CHMBOJIHYECKHE, rpaduueckue
CPEICTBA JIsl BRIPAXKCHHUSI CY)KJICHUHN M HATJISTHOTO MX TPECTABICHUS.

Heo6xoauMbIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 0011[ee 3HAKOMCTBO



C METOJIaMH MO3HAHMS IeHCTBUTENLHOCTH, MPEJICTABICHHUE O MPEIMETE U METO/IaX MaTEMATUKU, UX OTIMYHUMA
OT METOJIOB JIPYI'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTSIX MPUMEHEHHUSI MaTeMaTUKH JIJIs
pelIeHus] Hay4YHbIX M MPUKIAAHBIX 3a1ad. Takum oOpa3oMm, MaTeMaThyeckoe oOpa3oBaHHE BHOCHT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

W3yuenne mMaTeMaTHKH TaKXe CIIOCOOCTBYET 3CTETHUECKOMY BOCHHUTAHHUIO UEIOBEKAa, MOHUMAHHIO
KPacoThl M U3SIECTBA MATEMAaTHIECKUX PACCYKICHHUH, BOCTIPHATHUIO T€OMETPHUUECKUX (POPM, YCBOCHHUIO

HJaeu CUMMCTPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[TpuopuTeTHBIMHU 1IENIMU 00yUEHHSI MaTeMaTHKE B 5-6 Kilaccax sIBJISIOTCS:

— mpojoipkeHHe (OpMUPOBaHMS OCHOBHBIX MAaTEMAaTHYECKHUX TOHSATHHA (YHCIO, BEIMYHMHA,
reomMeTpuueckas Gurypa), 00ecreqnBarOIUX MPEEMCTBEHHOCTh U MIEPCIIEKTUBHOCTh MAaTEMaTHYECKOTO
o0Opa3zoBaHus 00y4YaIOIINXCS,

— Pa3BUTHUC UHTCIUICKTYAJIbHBIX 1 TBOPYCCKUX CIIOCOOHOCTEMN 06yqafomnxc;1, MO3HAaBATEIILHOM

AKTUBHOCTH, HCCIICA0BATCIBCKUX YMCHI/II\/JI, HHTCPCCA K UBYUCHUTIO MATCMATHUKHU,

— IIOABCIACHHUC 06yt1a101111/1xcs{ Ha JOCTYITHOM JIA HUX YPOBHC K OCO3HAHHUIO B3aMMOCBA3HU MAaTCMATHKU
H OKPYKAKOLICTO MHUPA,

— q)OpMI/IpOBaHI/IC Q)YHKHHOHaHLHOfI MaTeMaTH4eCKOM rpaMOTHOCTH: YMCHUA PpPaCllO3HABATH
MaTeMaTU4eCKHE 0OHEKTHI B PCATBHBIX )KU3HCHHBIX CUTYyallUAX, IPUMCHATL OCBOCHHBIC YMCHUA IJIA
peuicHud MNPAKTUKO-OPUCHTUPOBAHHBIX 3adda4, HHTCPIPCTUPOBATH IMOJTYUYCHHBIC PC3YJIbTATbhl U

OICHMUBATh NX HAa COOTBCTCTBUC HpaKTI/ILIGCKOI\/JI CUTyallu.

OCHOBHBIE JINHUY COJICPKaHMS Kypca MaTEeMaTHKH B 5-6 Kilaccax — apu@MeTndeckas ¥ reOMeTpuIecKas,
KOTOpBIE Pa3BUBAIOTCS MapajlIesIbHO, KaXkJas B COOTBETCTBHMM C COOCTBEHHOM JIOTMKOH, OJHAKO, HE
HE3aBUCUMO OJIHAa OT JPYrOo, a B TECHOM KOHTAaKT€ W B3aMMOJEHCTBHM. Takke B Kypce MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMHU aire0pbl U ONUCaTeIbHOM CTaTUCTHKH.

N3yuenne apudmernueckoro marepuaia HAYMHAETCS CO CHUCTEMATU3allid M DPa3BUTHS 3HAHUHA O
HaTypaJbHBIX YHCIIAX, [IOJYYEHHBIX B HA4YaJIbHOM 1IKoJIE. [Ipy 3TOM COBEPIIEHCTBOBAHUE BBIYUCIUTEIILHON
TEXHUKH U (POPMHUPOBAHME HOBBIX TEOPETUYECKHX 3HAHMH COYETAETCS C Pa3sBUTHEM BBIYUCIUTEIHHON
KyJIbTYpbl, B YaCTHOCTH C OOy4YeHHEM NpPOCTEHIIMM MpUéMaM NPUKUIKA M OLEHKH pPEe3yJbTaToB
BBIYKCIICHUM.

Jpyroii KpynHbIii OJOK B COAep)KaHUM apuUPMeTHUecKoil TMHMM — 3T0 apodu. Hawamo wuzyueHus
OOBIKHOBEHHBIX M JIECATUYHBIX JIpoOel OTHECEHO K 5 Kiaccy. DTO MepBbIH 3Tall B OCBOCHUHU JIpoOeH, Korna
IIPOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJEsAIMH, IOHATUAMU TeMbl. IIpu d5TOM paccmoTpeHue
OOBIKHOBEHHBIX Jpo0Oeii B MOJHOM OO0BEME MpEeAlIeCTBYET H3YUYEHHUIO JIECATUYHBIX JApoOeil, dYTo
1enecoo0pa3Ho ¢ TOYKM 3PEHHUS JIOTMKH M3JI0KEHUS YHUCIOBOM JIMHMM, KOTJa NpaBuia JeHcTBUH ¢
JECATUYHBIMA JIpOOSIMM MOXXHO OOOCHOBATH YK€ W3BECTHBIMH QJITOPUTMaMH BBINIOJHEHHs JEHCTBUHA ¢
OOBIKHOBEHHBIMU APOOSIMU. 3HAKOMCTBO C JECATUYHBIMH IPOOSMHU PACUIUPUT BO3ZMOKHOCTH ISl TOHUMAHUS
00y4aroIUMUCS TPUKIATHOTO TMPUMEHEHHs] HOBOM 3allUCH NpPU H3YYEHMHM JPYTHX HIPEIMETOB U MpH
MPaKTHYEeCKOM Hcrojib3oBaHuu. K 6 kiaccy oTHec€H BTOpPOW 3Tam B M3Y4YEHHM IpoOei, rie MpOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPABHEHMsI U MpeoOpa3oBaHUs IpoOeil, 0CBOEHNE HOBBIX BBIUMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWE TEXHUKHM BBIUMCIEHUN, B TOM YHCJIE 3HAYEHUN BBIPAXKECHUH, COIAEPKAIIUX M
OOBIKHOBEHHBIE, M JECATUYHBIC JpOOM, YCTAHOBICHHME CBs3€H MEXIYy HHUMH, PAacCCMOTPEHHE NPHEMOB
peleHus 3a1a4 Ha Jpoou. B Hayane 6 kinacca NpouCXOANUT 3HAKOMCTBO € IIOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO M3Yy4EHHs IOJO0XKHUTEIbHBIX M OTPULIATENIBHBIX YMCEN SABISETCA TO, YTO OHM TaKXe MOTYT
paccMaTpUBaThHCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hauane n3yueHus temsl «llomoxurenbHbie u



OTpULATENbHbIE 4YMcla» BblaenseTcss noareMa «llensle uncna», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPULATENBHBIMY YMCIIAMU U JEUCTBUSIMMU C MTOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMU ITPOUCXOAUT Ha
OCHOBE COJEPXATEIBHOIO IOAX0Aa. JTO IO3BOJSET HAa JOCTYIHOM YPOBHE IIO3HAKOMMTH YYaIlUXCs
IPAKTUYECKHU CO BCEMH OCHOBHBIMU MOHATHSIMH TEMBI, B TOM YHCJIE U C IIPpaBUJIaMU 3HAKOB IIPU BBIOJIHEHUU
apuMeTHYECKUX TeHCTBUH.

[Tpu oOy4yeHHH pelIeHHIO TEKCTOBBIX 3a/1ady B 5-0 Kiaccax HCIOJB3YIOTCS apu(pMETHYECKHEe NPUEMBI
pemenusi. TekcToBble 3afauu, penraeMble NMpH OTPabOTKE BBIYMCIUTEIBHBIX HAaBBIKOB B 5-6 Kiaccax,
paccMaTpUBaIOTCS 33/1a4M CICIYIOIIMX BUJIOB: 33[a4d Ha JBM)KEHUE, HA YaCTH, HA MOKYIKH, HA paboTy U
IIPOM3BOIUTENBHOCTD, HA IIPOLIEHTHI, HA OTHOILIEHMs U poniopuuu. Kpome Toro, o0yyaromuecs: 3HaKOMATCS
c mpuéMamM pelleHus 3ajad 1nepeOopoM BO3MOXKHBIX BAapHAHTOB, ydaTcs paboTath ¢ HH(OpMaiuei,
IPEJCTaBICHHON B (hopMe TaOJIUI WU TUarpaMM.

B paboueil mporpamme IpeaycMOTpeHO (OPMHUPOBAHUE MPOINEAECBTUYECKUX  alreOpanveckux
npezcTaBieHuil. bykBa Kak CHMBOJI HEKOTOPOrO YHCJa B 3aBUCUMOCTH OT MAaT€MaTHYECKOro KOHTEKCTa
BBOJIUTCS MOCTENEHHO. ByKBEeHHasi CUMBOJIMKA IIHMPOKO HUCHOJB3YETCS MPEXJE BCEro JUIsl 3alucu OOLMX
YTBEPXKICHUH M TNpenaokeHud, (opMys, B YAaCTHOCTH JJS BBIYUCIEHHMS T€OMETPUYECKHX BEJIMYUH, B
Ka4eCTBE «3aMECTUTEIIsD» YUCIa.

B kypce «Marematuku» 5-6 Ki1accoB IpeJCTaBlieHa HarJsAHas Fe€OMETpUsi, HallpaBJICHHAs Ha pa3BUTHE
00pa3HOro MBIIJIEHUS, TPOCTPAHCTBEHHOTO BOOOPAKEHMsI, U300pa3UTEIbHBIX YMEHUI. DTO BaXKHbIH 3Tal B
U3YYEHUU TE€OMETPUHU, KOTOPbIM OCYIIECTBISAETCS HAa HAIJISJHO-IIPAKTUYECKOM YpPOBHE, ONMPAETCS Ha
HarsIIHO-00pa3Hoe MBIIUIeHHE 0Oydarommxcs. bosbmas ponb OTBOAWTCS MPAKTHYECKOW IEATENLHOCTH,
OTIBITY, DKCIIEPUMEHTY, MOAeIrupoBannuto. OOyyarommecss 3HAKOMATCSI ¢ TEOMETPUIECKUMHU (purypamu Ha
IUIOCKOCTH W B MPOCTPAHCTBE, C HMX MPOCTCHIIMMH KOH(UTYpauusMH, ydarcs H300paxarb HX Ha
HEJIMHOBAaHHOM W KJeTyaToW Oymare, paccMaTpuBalOT UX IpocTeiline cBoiicTBa. B mpouecce u3yueHus
HarJIsJHOW T€OMETPUHN 3HAHUS, MOJIyYeHHbIe 00OYUYaoOIMMUCS B HaYaJIbHOM LIKOJIE, CHCTEMaTU3UPYIOTCA U
pacIIupsIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

CornacHo yueOHOMY IJIaHy B 5 KJIacce M3y4aeTCss HHTErPUPOBAHHBIN npenmer «MareMaTrkay, KOTOPBIii
BKJIIOYAeT apu(pMETUYECKUI MaTepuall U HaIJIAJHYI0 T€OMETPHIO, a TAK)Ke MPOMeIeBTHUECKUE CBEICHUS U3
anreOpbl. YUeOHbIM IUIaH Ha M3y4YeHHE MAaTeMaTUKU B 5 Kijacce OTBOJUT HE MeHee 5 y4eOHBIX 4acoB B
HEJeNI0, B TeUEHHE KaX/10T0 roja o0ydeHusi, Bcero He MeHee 340 yueOHbIX 4acoB



COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHKA"

5 KJIACC

HaTypaJ’[LHLIe qyucjia 1 HyJIb

HarypanbHoe uucno. Psn HatypanbHbix yucen. Yucno 0. M300pakeHne HaTypajabHbIX YMCET TOYKAMU Ha
KOOpAMHATHOM (uuciioBoil) npsMoil. [lo3unmonnas cucrema cumcieHus. PuMmckas Hymepauus Kak MpUMep
HENO3UIIMOHHOM cucTeMbl cuucieHud. JlecstuuHas cuctema cuucieHus. CpaBHEHUE HaTypallbHBIX YHCEl,
CpaBHEHME HaTypallbHbIX uucell ¢ HylaéM. CrocoObl cpaBHeHUs. OKpyTrieHHe HaTypalbHbIX uncen. CloxeHue
HATypaJbHbBIX YHCEI; CBOWCTBO HYJIS MPH CI0KEHUHU. BrlunTaHme Kak JeiicTBue, 00paTHOE CI0KEHUIO.
YMHOXKEHUE HaTypaJbHbIX YHUCEN, CBOMCTBA HYJSA M CIMHMIBI IIPU YMHOXCHUU. JleeHue Kak JIelCTBUE,
oOpatHOe yMHOXEHHMIO. KOMIIOHEHTHl JeHCTBUM, CBA3b Mexay HuMH. IlpoBepka pesynbTaTa
apupmeTrueckoro aeucTBus. llepemecTuTenbHOE M COYETATEIIFHOE CBOWCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHUS, paclpeie/InTeIbHOe CBOMCTBO (3aKOH) yMHOKeHMA. Vcmonb3oBaHue OykB 11t 0003HAYECHUS
HEM3BECTHOTO KOMIIOHEHTa M 3allUCH CBOMCTB apu(pMETHYEeCKUX ACUCTBHUM. Jlenurenu u KpaTHble 4McIia,
pasznoxeHue Ha MHOkuTeNu. [Ipocteie u cocraBuble uncna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenne
¢ octaTkoM. CTeNeHb ¢ HaTypajabHbIM IIOKa3aTeNIeM. 3allUCh YUCIIA B BUAE CYMMBbI Pa3psIHBIX CJIaracMbIX.
YucnoBoe BbIpakeHHE. BblunciieHME 3HAYEHWM YMCIIOBBIX BBIPAKEHUH; MOPSAIOK BBIIOJHEHUS ACUCTBHM.
Hcnonb30BaHue MpHU BBIYUCICHUAX MEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHHUS, paCIPEAEIUTEILHOIO CBOMCTBA YMHOKEHUS.

Apoon

IIpencraBnenue o qpodu Kak crocode 3amucu yacTu BeauuuHbl. OObIKHOBEHHbIE 1poOu. [IpaBuibHbIe U
HenpaBuwibHbIe ApoOu. CMmemanHas ApoOk; MpeACcTaBlIeHne CMEIIaHHOM IpoOu B BUE HENMPaBUIBHOM 1podu
U BBIJCNIEHUE 11€J0M YacTH YMclla U3 HEeNpaBWIBbHOM npobu. M3o0pakeHue 1pobel ToukaMu Ha YUCIOBOM
npsmoii. OcHoBHOe cBocTBO ApoOu. Cokpatenue apobeil. [IpuBenenne 1podu kK HOBOMY 3HAMEHATEIIO.
CpaBneHnue npobeii. CrnoxeHne 1 BeluuTaHue Apo0eil. YMHOXKEeHHe U 1eleHue 1poOeii; B3auMHO-00paTHbIe
npobu. HaxoxeHne 4acTu 1e10ro U 1enoro mo ero yactu. [lecarnunas 3anuch apodeit. [IpencraBnenue
JeCATUYHON poOH B BUAE OOBIKHOBEHHOH. M300paxkeHne AECATUYHBIX ApoOeil TOUKaMM Ha YHUCIOBOM
npsimoii. CpaBHEHHE JECATHUHBIX Apodei. Apudmerndyeckue NeUCTBUS C IECATUUHBIMU IPOOSMHU.

OxpyrieHue AecITUYHBIX 1po0eit.

Penienue TeKCTOBBIX 3a1a4

Pemenne TekcToBBIX 3a1au apudmMeTnueckuM criocodboM. Pemenne morndeckux 3amad. Pemenue 3amaq
nepebopoM BceX BO3MOXKHBIX BapuaHTOB. Vcronb3oBanue mpu penieHnu 3a1a4 Tabauil u cxeM. Perenue
3a/1a4, COJEPKAIIUX 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIUYHHBI: CKOPOCTh, BpPEMs, PAcCCTOSHUE; IICHA,
KOJIMYECTBO, CTOMMOCTbD. E)II/IHI/II_[I)I 1/13MepeH1/151: MaccChl, O6’béMa, IICHBbI, paCCTOSIHI/ISI, BpeMeHI/I, CKOpOCTI/I.
CBs13b MEXTy €IMHHUIIAMHU U3MEPEHUS KaXKI0M BeTUYNHBL. PelrieHre OCHOBHBIX 3a/1a4 Ha IpOOH.

HpCILCTaBJ'ICHI/Ie JaHHBIX B BUJIC Ta6J'II/II_I, CTOJIOYATHIX AuarpamMm.

Haruasignas reomerpust

Harnsinaele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, YroJl, JIOMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT0JI. IIpsAMOH, OCTpBIii, TYIOM U pa3BEPHYTHIN yribl. [iMHa OTpesKa,
METPUYECKUE €IUHULBI JUIMHBL. JUIMHA JIOMaHOM, IIEPUMETP MHOIOYIrOJbHUKA. M3MepeHne u nocrpoecHue
YIJIOB € MOMOIIBIO TpaHcopTHpa. Harmsanuaslie npeacTaBieHus o Gurypax Ha mioCKOCTH: MHOTOYTOJIBHUK;
NpSMOYTOJIbHUK, KBaJ[paT; TPEYTOJILHUK, O paBeHCTBE (uryp. M3obpaxenue puryp, B TOM 4ucie Ha



kieryaroil Oymare. Iloctpoenne koHpurypamuii u3 yacteil MpsiMOH, OKPY)KHOCTHM Ha HEJIMHOBAHHOM M
Kjeryatoil Oymare. lcmosnbp3oBaHue CBOWMCTB CTOPOH M YITIOB NPSMOYTOJIbHUKA, KBajapara. Ilmomanb
OpSMOYTOJIbHUKA M MHOTOYTOJBHUKOB, COCTAaBJICHHBIX U3 TPSMOYTOJBHHUKOB, B TOM 4Hcie (uUryp,
n300paKEHHBIX Ha KieTdaTod Oymare. Enununel m3mepenus momanu. HarisiHele mpencTaBiIeHHS O
IPOCTPAHCTBEHHBIX (UTypax: NPSAMOYTOJIBHBIM Napaienenunes, Ky0, MHOrorpaHHuku. M3oOpakeHue
IPOCTEHIINX MHOIOTPaHHUKOB. Pa3BépTku kyba u napamnenenumnena. Co3nanue MoJieleil MHOITOIPaHHUKOB
(u3 Oymaru, MpOBOJIOKH, IJIACTWIMHA H Jp.). O0bEM MpsAMOYroapHOr0 napaienenunena, Kyoa. Equauibn
u3MepeHus 0obéma.

6 KJIACC

HatypaJibHble yncia

ApI/I(bMeTI/I‘IeCKI/Ie ﬂCﬁCTBHﬂ C MHOI'O3HAYHBIMH HATypaJIbHbBIMU YUCJIAMU. YucnoBeie BBIPpAXCHUA, ITIOPAIOK
I[eﬁCTBHfI, HCIIOIB30BaHHEe CKOOOK. Mcrmosb3oBaHue IIpu  BBIYUCIICHUAX  MNCPEMCCTUTCIIBHOTO U
COYETaTEILHOTO CBOMCTB CJIOKCHHS B YMHOXKCHUS, paCIlIpEaACIIUTCIBHOT'O CBOMCTBaA YMHOKCHUA.
OprrJ'ICHI/Ie HaTypaJIbHbIX YHCCIL. HGHI/ITGHI/I U KpaTHbIC 4YHCIIA, HanOOIBIINHN 06H.[HI>1 ACIUTCIb H
HanMCHBIICC 06]].[66 KpaTHOC. HGHI/IMOCTB CYMMBI U ITPOU3BCACHUA. I[eJ'IGHI/IC C OCTaTKOM.

Apoon

OObIKHOBEHHAs 1pOOb, OCHOBHOE CBOMCTBO ApoOH, coKpamienne aApodeii. CpaBHEHHE U YHIOPSI0UMBaHUE
npoOeii. Pemenue 3ama4 Ha HaXOKICHUE YaCTH OT IIEJIOr0 W IIEJIOro MO ero 4acTth. J[poOHoe 4uciio Kak
pe3ynbTaTr nenenud. [lpencraBienue necaTuyHON poOu B BHUJIE OOBIKHOBEHHOW IpOOM M BO3MOXKHOCTH
MpeJICTaBICHUS OOBIKHOBEHHOU poOM B BUIE NECATHUHOM. JlecaTHuHbIe IpoOU M MeTpuyecKas cucTeMa
Mmep. Apudmerndeckre eHCTBUS M YUCIOBbIE BBIPAKEHHS ¢ OOBIKHOBEHHBIMU U JIECATHUHBIMU JPOOSIMHU.
OtHomienue. [lenenue B AaHHOM OTHOIIEHMH. Macmrad, npornoprus. [Ipumenenue npomnopuuil npu
pewieHny 3a1a4. [lonsTHe npoueHTa. Briuricienne npoueHTa OT BEITUYMHBI U BEIMYUHBI IO €€ MPOLIEHTY.
BripaxkeHne npoueHToB AeCATUYHBIMU ApoOsiMu. Perienue 3a1au Ha MpoLeHTHl. BbipakeHne OTHOIIEHUs
BEJIMYMH B IIPOIEHTAX.

ITono:kuTEIBbHBIE H oTpUIATEJIbHbIC YUC/IA

[lonoxxurensHple U oTpuLaTenbHble uucna. llenbie 4yncnma. Moayns uyMcna, TeoMeTpHYECKas
UHTepHpeTanus Moy yncia. M3o0paxenue ynces Ha KOOPAUHATHOM NMPsIMOM. YHCIOBbIE MPOMEKYTKH.
CpaBHenue uucen. Apudmernyeckue 1eHCTBUS C MTOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU
ymucnamu. [IpsMoyronbHas cuctemMa KOOpAWHAT Ha MIockocTu. KoopAuHAThI TOUKHM Ha IJIOCKOCTH, abcuucca
u opauHara. [loctpoenue Touek u Gpuryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHBbIE BbIpaKeHUA

[Ipumenenue OyKB 1715 3aMKMCH MaTEMaTUYECKUX BhIpAXKEHUN U npeioxkeHuil. CBoiicTBa apupMeTH4ecKux
JNeHUCTBUNM. DyKBEHHBIE BBIDAKEHHMS U YMCIOBBIE IIOACTAHOBKU. DYyKBEHHBIE pPABEHCTBA, HAXO0XKICHHUE
HEM3BECTHOTO KOMMOHeHTa. Popmyinbl; (GopMysbl mepumeTpa W IJIOUIAJU MPsIMOYrojbHHMKA, KBajpaTa,
00bEMa napasienenumnesa u Kyoa.

Pelienune TeKCTOBBIX 32424

Pemennie TekcTOBBIX 3amau apudmernyeckuM crocoboMm. Pemienue nornueckux 3aaay. Pemienue 3amau
nepebopoM BCeX BO3MOXKHBIX BapUaHTOB. PelleHue 3amay, colepikalluX 3aBUCHMOCTH, CBSI3BIBAIOLINX
BEJIMUMHBI: CKOPOCTh, BPEMsI, PacCTOSIHUE;, II€Ha, KOJIWYECTBO, CTOMMOCTh; MPOU3BOJUTEIHHOCTh, BpeMs,
00BEM paboThl. ENWHUIIBI H3MEpEHUs: MacChl, CTOMMOCTH; PACCTOSIHUSI, BpDEMEHH, CKOPOCTH. CBS3b MEXIY



C€OUHULAMUA  U3MEPEHMsI KaXJOW BenuuyuHbl. PemeHune 3amay, CBA3aHHBIX C  OTHOLICHHEM,
IPONOPLHUOHATIBHOCTHIO BETMUNH, MPOLIEHTAMH; PEIIEHNE OCHOBHBIX 33a]a4 Ha IpoOH U mpoueHThl. OueHka u
NPUKUIKA, OKpYTJIeHHE pe3ynbrata. CocTaBieHHEe OYKBEHHBIX BBIPAKEHHH MO YCIOBUIO

3agaun. [IpencraBienue TaHHBIX ¢ TOMOIIBIO TAOIUI U quarpaMM. CTon04arTeie JuarpaMMbl: YTEHUE U
IOCTpoeHue. YTeHHne KPyroBbIX AUarpaMM.

Harasinnasi reomeTpust

Harnsinaeie mpezacraBienust o Gurypax Ha IDIOCKOCTH: TOYKa, MpsiMas, OTPE3OK, JydY, YroJ, JIOMaHas,
MHOT'OYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYIOJBHHUK, OKPYXKHOCTb, KpPYyr. B3auMHOE pacrosioXeHHe IBYX
IPSMBIX HAa IIOCKOCTH, MApajuIeNIbHbIE IPsMBIE, NEPIEHIUKYISPHBIE NpsAMble. M3MepeHue paccTOsHUI:
MEXy JBYMS TOYKaMH, OT TOYKHM [0 MPsAMOI; JUIMHA MaplipyTa Ha KBaJpaTHOW ceTke. M3mepeHue u
IIOCTPOEHHUE YIJIOB C IOMOLIBIO TPAaHCHOPTUPA. BUABI TPEYrOJBHUKOB: OCTPOYTOJIbHBIA, IIPAMOYIOJIBHBIN,
TYNOYTOJIbHBII; pPaBHOOEIPEHHbIN, PaBHOCTOPOHHUN. UeThIpEXYrONbHUK, IPUMEPHI YETHIPEXYTOJIbHUKOB.
[IpssMOyroibHUK, KBajapaT: HCHOJb30BaHUE CBOMCTB CTOPOH, YIVIOB, auaroHanei. H3oOpakeHue
TeOMETPUYECKUX (HUTyp Ha HEIMHOBAaHHOH OyMmare ¢ HCIOJB30BAaHHMEM IMPKYIS, JIMHEHKH, YTrOJIbHUKA,
Tpancnoptupa. [loctpoenust Ha kineruatoil Oymare. Ilepumerp mHoroyrosbHuka. IloHsTne momanu
Gurypsr; equHULB U3MepeHus rioniaau. [IpubmmkéHHoe u3MepeHue mionand Guryp, B TOM 4HCIE Ha
KBajpaTHON ceTke. [IpuOmmkEéHHOE H3MEpeHue MJIUHBI OKPYKHOCTH, Iulomaau kpyra. Cummerpus:
LEHTpallbHasi, OceBasg W 3epKajibHas cuMmMmerpuu. IlocTpoenue cummerpuuHbix ¢uryp. Harnsgasie
IpEeCTaBICHUs O IPOCTPAHCTBEHHBIX (PUIypax: Mapajuienenumnes, Kyo, npuzMa, nupaMmua, KOHyC, HUINHAP,
map u chepa. M3o00paxkenne npocrpancTBeHHbIX (uryp. IIpumeps! pa3BEPTOK MHOIOIPaHHUKOB, LIUIMH]PA
u konyca. Co3ianue Mojienel IpocTpaHCTBEHHBIX (GuUryp (13 Oymaru, poBOJIOKH, IUNIACTUIIMHA U
ap.). lloustue 00bpEMa; e IMHUITBI U3MEpEeHHs 00bEMa. OOBEM PSAMOYTOJILHOTO MapajlieNenumnena, Kyoa.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHSI IPOrpaMMbl yueOHOTo npeamera «MaTeMaTHKa XapaKTepU3yrTCs:

ITaTpnoTnyeckoe BOCIUTAHNE:

IIPOSIBJICHUEM MHTEpeca K IPOLUIOMY U HAaCTOSILEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOLLIEHUEM
K JOCTHKEHHUSM POCCUICKMX MaTeMaTHKOB U POCCUMCKON MaTeMaTHYECKOW LIKOJIbI, K MCIIOJIb30BAHUIO 3TUX
JOCTMO)KEHUH B IPYyTrUX HayKax U MPUKIIAJHBIX cepax.

I'pazknanckoe ¥ JyXOBHO-HPaBCTBEHHOE BOCIIHTAHHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO O0SI3aHHOCTEN TPaKAaHWHA U PEATH3alMU ero MpaB, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3JIMYHBIX CTPYKTYD, SBICHUH, IPOLEAYP T'PAKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K OOCYKICHHIO S3THYECKUX TPOOIEeM, CBA3aHHBIX C MPAKTUYECKHUM TNPHUMEHEHHEM
JOCTUKEHUI HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUYECKUX IPUHIIUIIOB B I€ATEIbHOCTH YUEHOTO.

TpyaoBoe BocninTanue:

YCTaHOBKOM Ha aKTUBHOE y4acTHE B PEIICHUHU MPAKTUUYECKUX 3a]1a4 MaTeMaTUUYECKOM HallpaBIeHHOCTH,
OCO3HaHMEM BAKHOCTH MaTEMaTHYECKOro OOpa3oBaHMs Ha NPOTSDKEHUM BCEH JKU3HU Ul YCHEIIHOW
npoeCCHOHATBPHON JIEATENIFHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHH; OCO3HAHHBIM BBIOOPOM H
IOCTPOCHUEM HUHAMBHUAYAJIbHON TpaeKTOpuu oOpa3oBaHMsI M KU3HEHHBIX IUIAHOB C Y4YETOM JIMYHBIX
MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN.

JCTeTHYEeCKOe BOCIINTAHHE!

CIOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETMYECKOMY BOCIPHSITHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajady,
pELIeHUH, pacCyX/IeHHUH; YMEHUIO BUAETh MAaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MIO3HAHUS:

OpUEHTalled B JEATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAyUYHBIX MpEACTAaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbl U OOIIecTBa, MOHMMAHUEM MaTEeMaTHYeCKON HayKHM Kak
cdepbl YETOBEUECKON MAESITEIbHOCTH, 3TANOB €€ pa3BUTHUS W 3HAYMMOCTU JJI PA3BUTHUS IIUBUWIM3ALNM;
OBJIAJICHUEM SI3bIKOM MaTeMaTUKH M MaTeMaTU4YecKOM KyJIbTypoll Kak CpeACTBOM IIO3HAHUS MUDA;
OBJIaJICHUEM MPOCTEUITNMH HABBIKAMU HCCIIEI0OBATENBCKON AESITEIbHOCTH.

Pusnyeckoe BOCNUTAHUE, (POPMHPOBaHNE KYJIbTYPhI 310POBbSI H IMOIHOHAJIBHOIO 0J1ar0NOJIyYHs:

TOTOBHOCTBIO NPUMEHATh MAaTEMAaTHUECKNE 3HAHMUS B MHTEPECaxX CBOErO 3/10POBbsl, BEJEHUS 3I0pPOBOTO
oOpa3a *HU3HU (30pOBOE NMUTAaHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATUI U OTIbIXA, PETYIspHas Qpu3ndecKas
AaKTUBHOCTH); C(POPMUPOBAHHOCTHIO HAaBbIKA peQIieKCUH, TPU3HAHHEM CBOET0 IIpaBa Ha OMKUOKY M TaKOIro ke
paBa Jpyroro 4eaoBeKa.

IKO0JI0TrHYeCKOe BOCIIUTAHHUE:

OpHEHTaIell Ha MPUMEHEHHE MaTeMaTUYeCKHX 3HAHWM JJIs pelleHus 3a1ad B 00JacTH COXPaHHOCTH
OKpYXKaroIllel CpeJibl, JIaHUPOBAHUS IIOCTYIIKOB M OLEHKH UX BO3MOYKHBIX MOCJEACTBUN I OKpYXKaroIen
Cpezbl; OCO3HAHUEM III00AJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM U MyTel UX pelieHusl.

JInyHOCTHBIE pe3yabTaThl, OOeceYMBAIOIIHE AJANTANMI0 O00Yy4YaloIIerocs K HM3MEHSIIOIIUMCS
YCJI0BUAM COLMAJIBHOM M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSAX HEONPEIEIEHHOCTH, TOBBIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTHUECKYI0 AEATENbHOCTh, B TOM YMCJIE yYMEHHE YUUThCS y APYrUX JoJei, nmpuolOperath B
COBMECTHOH J€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMM U3 ONBITA IPYTHUX;

HEO0XOAUMOCTBIO B (POPMHPOBAHWU HOBBIX 3HAHUH, B TOM uucie (HOpMyIHpOBaTh HJICH, MOHITHA,
TUIOTE3bl 00 00BEKTAX U SBJIECHUAX, B TOM YHCIIE PAHEE HEU3BECTHBIX, OCO3HABATh J€(UIMTHI COOCTBEHHBIX
3HAHUW U KOMITIETEHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIIPMHUMATh CTPECCOBYIO CHUTYAllMIO KakK BBI3OB,
TpeOYIOLIN KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUs U IeHCTBHA, (POPMYIHPOBATH U OLICHUBATH
PHUCKH U TIOCTEICTBHS, GOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yiabTaThl OCBOCHHS IPOrpaMMbl ydeOHOro mpeamera «Marematukay
XapaKTEPU3YIOTCS OBIIAZICHUEM VHUBEPCANbHLIMU NOZHABAMENbHBIMU OCLiCINBUAMU, YVHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OeliCMBUAMU U YHUBEPCANbHLIMU PEZYIAMUSHBIMU OeliCTNEUIMU.

1) Vuusepcanvuvie noznasamenvhuie oeticmsusi obecneuusaiom Gopmuposanue 6azoevix KOCHUMUGHbIX
npoyeccos 06y4aruuxcs (0c6oeHue Memooo8 NOZHAHUSL OKPYHCAIOue20 Mupa, npuMeHenue 102UYecKux,
uccnedosamenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

Ba3oBble Jlornueckue aeiicTBUA:

— BBIABJIATD U XapaKTCPU30BaATh CYHICCTBCHHBIC IIPU3HAKN MATCMATUUCCKHUX O6T)CKTOB, HOHSITI/If/'I,
OTHOIIICHHUH MCKAY INOHATHUAMU,

— (opmynrpoBaTh ONpeeIeHUs OHATUH; YyCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(pUKALINY,
OCHOBAHUS /1151 0000IIEHHSI U CPAaBHEHHS, KPUTEPUU TIPOBOJMMOTO aHAJIH3a;

— BOCIIPHUHUMATDb, (I)OpMYJ'II/IPOBaTL nu Hp606p8.30BI>IBaTB CYXKACHUA: YTBCPAUTCIBbHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 06HII/IG;

— YCJIOBHBIC; BBIABJIATH MATCMATHYCCKHUEC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IMIPOTUBOPCUHUA B (1)aKTaX,
JaHHBbIX, Ha6JIIOI[eHI/I$IX N YTBCPIKIACHUAX

— npeajaratb KpUTCpUuun AJid BBIABICHUA SaKOHOMepHOCTeﬁ n HpOTHBOpC‘IHfI;

— JA¢JIaThb BbIBOJbI C UCIIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ACAYKTUBHBIX U UHAYKTUBHBIX
yMO3aKJ'IIO‘-IeHI/II\/'I, y'MOSaKHIO‘-ICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upath J0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUH (IIPsIMbIE U OT MPOTUBHOTO), IPOBOAUTH
CaMOCTOSITENIbHO HECJIOXKHbBIE JOKa3aTelbCTBA MAaTEMATHYECKUX (DAaKTOB, BBICTPAUBaTh apryMEHTAIIHIO,
IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBATh COOCTBEHHBIE PACCYXICHUS; BBIOMPATh CIIOCO0 pellieHus: yueOHO! 3a1auu
(cpaBHMBaTh HECKOJIBKO BAapUAaHTOB PELEHUS, BbIOWpaTh Hanbosiee MOAXOIALUINI ¢ yuyETOM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKue JeiCTBUA:
— HCIIOJIb30BATh BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT ITIO3HAHUA;

— (I)OpMYJ]I/IpOBaTB BOIIPOCHI, (I)I/IKCI/II)YIOH_II/IC MpoTUBOpPCUHUC, HpO6JICMy, CaMOCTOATCIbHO
YCTaHaBJIMBATbL HCKOMOC U JAHHOC, (bOpMI/IpOBaTB THUIIOTE3Y,

— aprymeHTUpPOBATh CBOIO MO3UIIUIO, MHCHHC,

— MPOBOJUTH IO CAMOCTOSTEIHLHO COCTaBICHHOMY TUIAHY HECIIOKHBIH IKCIEPHUMEHT, HEOOJBIIOe
WCCIIIOBAHHE IO YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYECKOT0 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB
MEXIy CO0O0i;

— CaMOCTOSITENbHO (OPMYyNIHpPOBaTh OOOOIIEHHS U BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOIIIO/ICHNUsI, WCCIECOBAHUS, OIICHUBATHh JIOCTOBEPHOCTh MOJYUYEHHBIX pPE3yJIbTaTOB, BHIBOJIOB U
000011IeHIH; MPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.



PabGora ¢ undpopmanmeii:

— BBIABIIATH HEJIOCTATOYHOCTH M H30BITOYHOCTH HH(POPMAITUH, TAHHBIX, HCOOXOUMBIX JUIS PEIICHUS
3a71a4M;

— BBIOMpATh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUUYHBIX
BUJIOB ¥ (JOPM IIPECTABICHHUS;

— BBIOMpATh GOPMY MpEACTABICHUS HHPOPMAIIUN U WILTIOCTPUPOBATH pPelIacMble 33]Ja4l CXEMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLIGHUBATh HAAEKHOCTh HH(OPMAIIH IO KPUTEPHSIM, MTPEUIOKEHHBIM YIUTEIEM HIN
C(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbBLE OCUCMEUsL 00eCneuusarom chopmuposaHHOCHb COYUATbHBIX
HaBbIKO8 00Y4aAOUWUXCAL.

O01menue:
— BOCHpI/IHI/IMaTI) %1 (bOpMy.HI/IpOBaTI) CY)KIICHI/UI B COOTBCTCTBHUU C YCJIOBI/UIMI/I U OeiisiMnu O6IIICHI/I$I;

— SCHO, TOYHO, 'PAaMOTHO BbIPpaKaTb CBOIO TOUKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTb
IMMOsACHCHUA 110 X004y PCIICHUA 3aa4u, KOMMCHTHUPOBATDH HOJIyLIeHHI)II\/JI PE3YJbTaT, B X04€ 06CY)KI[€HI/I$I
3a1aBaTb BOIPOCHI IO CYHICCTBY O6CY)K,Z[3€MOI71 TCMBI, HpO6H€MbI, pemaeMoﬁ 3aJa44, BbICKA3bIBATb
HUACH, HALICJICHHBIC HAa ITOMCK PCIICHUA,

— CONOCTaBJIATh CBOU CYXKJCHUS C CYKIECHUSMU JAPYTUX YUaCTHUKOB JHANIOTa, OOHApYKUBATh
pa3IM4Mre U CXOACTBO MO3ULINI;

— B KOppEKTHOH popme popMynnpoBaTh pa3HOTIACHsl, CBOM BO3PAKEHUS;
— TMPEACTaBIATh PE3YJIbTaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEI0BaHNUs, IPOEKTA;

— CaMOCTOSATENTHLHO BBIOUpATh (POpMAT BBICTYIICHUS C YIETOM 3a]1a4 IPE3EHTAIUU U OCOOCHHOCTEMN
ayJIUTOPHH.

CoTpyaHnuecTBo:

— IIOHUMATb U UCIIOJIb30BATh ITPECUMYIICCTBA KOMaHJIHOU U I/IH)II/IBI/II[yaJ'ILHOI‘/’I pa6OTI>I IIpU pCHICHUN
y‘{e6HLIX MAaTCMAaTHYCCKUX 3aJa4;

— NPUHUMATH 1€JIb COBMECTHOH /1€ TeNbHOCTH, TUIAHUPOBATh OPraHU3aLMI0 COBMECTHOH padoThI,
pacripesienaTh BUAbI paboT, J0roBapuBaThCsl, 00CYXAaTh MPOLECC U PE3YNbTaT paboThl;

— 0000111aTh MHEHUS! HECKOJIBKHX JIIOJIEH; y4aCTBOBATh B IPYNIIOBBIX popMax paboThl (00CYKIAeHMS,
00MEeH MHEHHSIMH, MO3TOBbIE IITYPMBI U Ip.);

— BBIIIOJIHATH CBOIO HAaCTh pa60TI)I 1 KOOPAUHHUPOBATH CBOU )ICfICTBI/ISI C ApYruMHU 4JIC€HaAMU KOMaHBbI;

— OILIEHUBATh KauY€CTBO CBOETO BKJIaJa B OOLIHI MPOAYKT 110 KPUTEPUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezyrisamugnsle oeiicmsus obecneuusarom Gopmuposanue cCMulcio8blxX YCMaHO80K U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszauus:

— CaMOCTOSITEIPHO COCTaBJIATh TUIAaH, AITOPUTM PEIICHUS 3a/1a4u (MM €T0 YacTh), BRIOUPATh CIIOCO0
pelieHns ¢ y4€ToM HMEIOLIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yu€TOM HOBOM MH(OpMAIIHH.



CaMOKOHTPOJIb:

— BJAJETh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa pelIeHUs
MaTeMaTHUYeCKOH 3a1adu;

— HOpCABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSHHUKHYTH IIPU PCIICHHUH 3a1a4i, BHOCUTb KOPPEKTHUBEI B

ACATCIIBHOCTb HA OCHOBC HOBBIX O6CTOSIT€JIBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBIABJICHHBIX prﬂHOCTCfI;

— OIICHUBATh COOTBETCTBHE Pe3yJbTaTa JEATEIBHOCTH IMOCTABICHHOMN LETN U YCIOBUSAM, OOBSCHSTH
MIPUYMHBI JOCTHKEHUS WM HETOCTHKCHUS LIEJH, HAaXOUTh OMIHOKY, 1aBaTh OIICHKY MIPHOOPETEHHOMY

OIIBITY.

INPEJIMETHBIE PE3YJIbTATbBI
5 KJIACC

Yuciaa 1 BLIYUCTICHUA

[ToHnMaTh 1 MPaBWIBHO YIOTPEOIIATh TEPMHUHBI, CBSI3aHHBIC C HATYPAILHBIMH YUCIIAMH, OOBIKHOBEHHBIMU
U JICCATUIHBIMU JPOOSIMH.

CpaBHUBATh W YIOPSAOYMBATH HATYpAIbHBIC YMCIIA, CPABHUBATH B MPOCTEUIINX CIIy4asX OOBIKHOBCHHBIC
JIpoOH, ACCATUIHBIC POOH.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOMN (YUCIIOBOI) MPSIMOI ¢ COOTBETCTBYIOIIMM €l YHCIIOM U U300paxkarhb
HaTypaJbHbIC YKCIIa TOYKAMU Ha KOOPAMHATHOMN (YMCIIOBOM) IPSIMOIA.

BeImonHaATh apudMeTHUECKUE ISHCTBUS ¢ HATYPAIIbHBIMUA YHCIaMHU, C OOBIKHOBEHHBIMHU JAPOOSMH B
NPOCTEUIIHNX CITyJasiX.

BeImonHATE  TpOBEpKy, MPHUKUAKY  pe3ylbTaTa  BBIYHCICHUH.

OxpyrisTh HaTypalbHbBIE YHCTA.

Pelenune TeKCcTOBBIX 32424

Pemarp TekcTOBBIC 3a/1a4U apU(PMETHISCKUM CIIOCOOOM U C IIOMOIIBI0 OPTaHU30BAHHOTO KOHEYHOTO
nepebopa BceX BO3MOKHBIX BAPUAHTOB.

Pemarp 3amaum, comeprkamiue 3aBHUCHMOCTH, CBS3BIBAIONINE BEIMYHUHBI: CKOPOCTH, BPEMsI, PACCTOSIHHCE,
IIeHa, KOJIMYEeCTBO, CTOMMOCTb.

Hcmone3oBarts KpaTKuc€ 3alucCu, CXEMBEI, Ta6J'II/IIIBI, 0003HauYeHus opu pCUHICHUM  3aaad.

ITonp30BaThLCA OCHOBHEIMH CAMHHUIaMU U3MCPCHUA: LICHBI, MACChBI; PACCTOAHUA, BPEMCHU, CKOPOCTH;
BBIpaXXaTh OJHU EIMHHUIIBI BEJIM- YNHBI Yepe3 IPYTHeE.

W3Bnekarh, aHaNMM3UpPOBaTh, OIEHHBATh HH(OpPMAIHMIO, TMPEACTABIECHHYIO B TaOiMIle, Ha CTOIOYATOM
auarpaMme, HHTEPIPETUPOBATE NPEACTABICHHBIC JaHHBIC, MCITOJIb30BAaTh JAaHHBIC ITPU PCIICHHUH 3a/1a4.

Harnsanas reomerpus

[Tonmp30BaThcss TEOMETPUYECKHMMH TOHSATHSMH: TOYKA, MpsIMas, OTPE30K, JIyd, YroJl, MHOTOYTOJIbHUK,
OKPY>KHOCTB, KPYT.

[TpuBOAMTH IPUMEPHI 0OBEKTOB OKPY)KAIOIIETO MUPA, UMEIOIINX (POPMY M3yIEHHBIX T€OMETPHUECKUX
dburyp.

Vcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEPIIMHA CTOPOHA; C MHOTOYTOJIbHUKAMU: yTOJ,
BEpIINHA, CTOPOHA, AUArOHAJIb; C OKPY)KHOCTBIO: pajinyc, TuaMeTp, LIEHTP.

N300pakaTh U3y4eHHBIE T€OMETPHUECKUE (PUTYpHl HA HEJTMHOBAHHOM U KJIeT4aToil Oymare ¢ moMoIbio
LUPKYJISL U JINHEUKHU.

HaXOI[I/ITB AJIWHBI OTPE3KOB HEMTOCPEACTBEHHBIM U3MEPCHUEM C ITIOMOIIIBIO HHHCP'IKH, CTPOUTH OTPE3KU



3a/laHHOM JUIMHBI; CTPOUTh OKPYKHOCTb 3a/IaHHOTO pajuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIUIOB IPSIMOYTOJIBHUKA, KBaJApaTa JJIsl UX MOCTPOEHUS, BBIYMCIICHUS
IUIOLIAIN ¥ TIEPUMETPA.

Bbuucnare  mepuMerp W IUIOIIAAbL  KBajgpaTa, NOPSAMOYTOJIbHUKA, (UTyp, COCTaBIEHHBIX U3
IpSMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300paXEHHBIX Ha KJIETUYaTol Oymare.

ITosib30BaThCcs OCHOBHBIMU METPUYECKMMH €IMHULIAMU U3MEPEHUS JUIMHBI, IUIOIIAI1; BbIpaXKaTh OJHU
€MHMILIBI BEJIMYUHBI Yepe3 JpyTHUe.

Pacnio3naBath mapasuienenumen, Ky0, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpO TpaHb, U3MEPEHUS;
HaXOJUTh U3MEPEHU NapajlieNenunesa, Kyoa.

Bbruucnate 00b€M Ky0a, mapajuienenuiena MO 3aJaHHbIM M3MEPEHUSAM, I10JIb30BaThCs €IUHULIAMU
U3MepeHus 00béMa.

PemraTte HecoXHEIC 3ala4i Ha USMCPCHUEC I'COMCTPUICCKHUX BCIIMYMH B ITPAKTUYCCKUX CUTyalUIX.

6 KIIACC

Yucjaa v BLIYHCJIEHUAA

3HaTh ¥ MIOHUMATh TEPMHHBI, CBA3aHHBIE C PA3IMYHBIMU BUIaMH YUCEI U CIIOCOOaMU MX 3aIlUCH,
HEepeXOoAUTH (€CIIU ATO BO3MOXKHO) OT OJTHON (hOPMBI 3aIIMCH YUCIIA K JPYTOH.

CpaBHMBaTh U YHOPSIOYMBATH LEJbIE YMCIA, OOBIKHOBEHHBIE M JAECATHUYHBIE IpOOM, CPaBHMBATH YHUCIIA
OJIHOTO U Pa3HBIX 3HAKOB.

BeInonHATe, codyeras yCTHbIE U MUCbMEHHBIE IPUEMBI, apU(pMETHIECKHE ACHCTBUS C HATYpAIbHBIMU U
LEJIBIMU YUCJIaMU, OOBIKHOBEHHBIMH U JIECATUYHBIMH JPOOSIMH, TIOJIOKUTEIBHBIMU U OTPULATEIbHBIMU
YUCIIaAMH.

BbIunCiaTh 3HaYEHUs YMCIOBBIX BBIPAKECHMM, BBINOJIHATH NMPUKHUIKY M OLEHKY PE3YJIbTaTa BBIYMCICHUM;
BBITNOJIHATH Ppeo0pa30BaHMsI YUCIOBBIX BbIPAaXKEHUI Ha OCHOBE CBOWCTB apU(PMETUUECKUX JIEHCTBUH.

CoOTHOCHUTH TOUKY Ha KOOPAMHATHOMN MPSMOI C COOTBETCTBYIOIIMM €1 YMCIIOM U U300pakaTh yucia
TOYKaMU Ha KOOPJAWHATHOM NPSIMOM, HAXOAUTH MOJYJIb YUCJIA.

CoOTHOCHUTH TOUKH B IPSIMOYTOJIBHOM crcTeMe KOOPAMHAT ¢ KOOPAMHATAMHU ITON TOUYKH.

OprrJ'ISITI) OEJIbIC YHCiIia U ACCATUYHBIC I[pO6I/I, HaxXxoauThb HpI/I6J'II/I)KGHI/I5[ YHUCEII.

YucJioBble M 0yKBEHHbIE BbIPAKeHHU s

[Tonumatp U ynoTpeOisiTh TEPMUHBI, CBA3aHHBIE C 3aIMCHIO0 CTENEHM YMCIA, HAXOAMTh KBajapaT U KyO
YHClla, BBIYUCIATH 3HAUYEHUS YHCIOBBIX BBIPDAKEHUH, COAEpKAIINUX CTETIECHH.

[Tonb30BaTbcs MpU3HAKaMU JEJIMMOCTH, pacKiagplBaTh HATypajbHbIE 4YHMCIAa Ha IMPOCTHIE MHOMXHUTEIU.

[Tonb30BaTbcs MacmITaboM, COCTABIATH IPONOPIIUU U OTHOLIEHHUSI.

Hcnonb3oBath OykBbI A1 00O3HAUEHUS YHUCEN IMPH 3allMCH MaTeMaTHYeCKUX BBIPAKEHUH, COCTaBISATh
OyKBEHHbIE BbIpaKE€HUS U (DOpPMYyNbl, HAaXOIUTh 3HAUY€HUs OYKBEHHBIX BBIPAKEHHUH, OCYIIECTBIISSA
HE0O0XO0UMbIE MTOJICTAHOBKH U NMPEOOPa30BaHMUSL.

HaxonuTh Hen3BECTHBIN KOMIIOHEHT paBEHCTBA.

Pemienne TeKcTOBBIX 32124

Pemate MHOTOIIIArOBHIE TEKCTOBBIC 33291 apU(PMETUIECKIM CIIOCOOOM.

Pemars 3a1auu, CBI3aHHBIC C OTHOIIICHHEM, ITPOITOPIIMOHATEHOCTHIO BEJIMIMH, MMPOIIEHTAMH; PEIIaTh TPH
OCHOBHBIC 33J1a4H HA JPOOH U TIPOICHTHI.

Pemrate 3amaum, copepikamiyie 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIIMYMHBI: CKOPOCTh, BPEMs, PAaCCTOSHUE,
IIeHa, KOJIMYECTBO, CTOMMOCTh; IPOM3BOIUTEILHOCTD, BpeMsi, 00bEMa pabOThI, UCTIONB3Ys apu(MeTHIecKre
NEHCTBUS, OIICHKY, MPUKUIKY; TI0OJIH30BATHCS CIUHUIIAMU H3MEPEHHSI COOTBETCTBYIOIIUX BEITMYHH.



CocraBnsaTh OyKBEHHBIEC BBIPAKEHUS IO YCIIOBHIO 33/1a4H.
W3BnekaTh uHpOpMALNIO, TPEACTABICHHYI0O B TaOnMLaxX, Ha JMHEHHOH, CTOIOYATOM WM KpyroBoi
JyarpaMmmax, MHTEpIIpeTHpOBaTh MPEICTaBICHHbBIE JaHHBIE; UCIIOIb30BaTh JaHHbIE IPU PEIICHUH 3a/1a4.

[IpeacransaTs HHGOPMAIIHIO C TTOMOIIBIO TAOJIHII, TUHEHHON M CTOJIOYATON TUarpamm.

Harasagnas reomMeTpust

[TpuBOAUTE IPUMEPHI 0OBEKTOB OKPY)KAIOIIETO MUPA, UMEIOIIUX (POPMY H3yYEHHBIX T€OMETPHUECKUX
IUIOCKUX ¥ MIPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PaBHBIX K CHMMETPHYHBIX (UTYD.

N300pakaTh ¢ MOMOIIBIO UPKYJIA, JIMHEHKHU, TPAHCIIOPTHPA HA HEJIMHOBAHHOW U KJIETYAaTOH Oymare
U3y4EHHbIE IIJIOCKHE TeOMeTpUYecKHe (PUTYpbl U KOHPUTypallui, CAMMETPUYHbIE (DUTYPBI.

[Tonp30BaTbcss  IE€OMETPUYECKUMHU  IOHATHSMM:  PaBEHCTBO  (QUIyp, CHMMETpHUsS; HCIOJIb30BATh
TEPMHUHOJIOTHIO, CB3aHHYIO C CHMMETPHUEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxonuTs BEJIMYMHBI YIII0B H3MEPEHUEM C IIOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbl 3aJaHHOW BEJIMUUHBL,
I10JIb30BAThCS NIPU PELICHUN 3a/1a4 I'PaJyCHOM MEpOH YIJIOB; paclo3HaBaTh Ha YepTeXax OCTPbIM, IPSIMOH,
Pa3BEPHYTHIM U TYIOU YIJIBI.

BbruncnsaTe AMHY JJOMAaHOM, IEPUMETP MHOTOYIOJIbHUKA, II0JIb30BaThCS €AMHHUIIAMU U3MEPEHUS AJIUHBL,
BBIpaXKaTh OJHU €JUHULIBI U3MEPEHMSI UIMHBI Y€pPE3 APYTHE.

Haxonuts, Hcrionb3ys 4epTEXHbIE HHCTPYMEHTHI, PACCTOSHUSA: MEXAY ABYMs TOUYKaMH, OT TOUYKH 10
IPSIMOM, JJIMHY ITyTH HA KBAaJPAaTHOM CETKeE.

Bbruucnare miaomans Guryp, cOCTaBiI€HHBIX M3 NPSIMOYTOJIbHUKOB, MCIIOJIb30BaTh pa3OueHHe Ha
IPSMOYTOJIBHUKH, Ha paBHbBIE (PUTYPHI, JOCTPAUBAHKE A0 MPSIMOYTOJIbHUKA; TIOJIH30BATHCS OCHOBHBIMH
€IUMHULIAMU U3MEPEHMS IUIOIIAIN; BBIPAXKaTh OJHU €AVMHUIBI U3MEPEHUS TUIOLIAAN Yepe3 ApPYrHe.

PacnioznaBaTh Ha MOJENAX U U300paKEHUAX UPaMUy, KOHYC, IIMJIMH/P, UCIIOJIb30BaTh TEPMUHOJIOTHIO:
BEpIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakaTh Ha KJIeT4aTON Oymare MpsiMOYToJIbHBIHN MMapasuieienumnes.

Boruncnsate 00bEM NpsSIMOYroJbHOTO Napaieienunesia, Kyoa, mojJb30BaThCsl OCHOBHBIMU €TUHUIIAMU
u3MepeHus 00bEMa; BbIpaXKaTh OJTHU €JMHULIBI U3MEPEHUsI 00bEMa uepes Jpyrue.

PemraTtes HecIOXHEIC 3a1a41 Ha HaXO0XICHHUEC TCOMETPUICCKUX BCJINYHH B IIPAKTHUYCCKUX CUTYyalIHUAX.



TEMATHYECKOE IINIAHUPOBAHUE

5 KJIACC
Ne | HaumeHoBaHuHe pa3/ie/10B U TeM NPOrpaMMBbl KosmmuectBo JJ1eKTPpOHHBIE (M (PPOBBIE)0Opa3oBaTEeIbHBIC
i 4acoB pecypcesl
BCEro
Pa3gen 1. Hatypaabhbie ynciia. JleficTBusi ¢ HATYpaJbHBIMH YHCJIAMH
1.1. | Hdecstuunas cucrema cuuncienus. HarypansHoe uncno. Psax Hatypanbabix uncen. Yucio 0 4 DNeKTpOHHBIE YUeOHUK U3aJaYHUK.
MuTepaktusnselii ypok POII
1.2. | HarypasbHble 4nciia Ha KOOPAMHATHOM npsiMoii. CpaBHEHHE, OKPYTJIEHHE HaTypallbHbIX YUCET 5 OeKTpOHHBIE YUeOHUK U3aJaYHUK.
MutepaktuBHsblii ypok POIII
1.3. | Apudmernueckue neiicTBUS ¢ HATYpATbHBIMU YKciiaMu. CBOICTBA HYJIS IIPH CIIOKEHUH M YMHOXKCHUH, CBOWCTBA €IMHUIIBI IPH YMHOXKECHHU. 8 DNeKTPOHHBIC YUeOHUK U3aJaYHUK.
Pemienne TexcToOBBIX 3312 MuTepaktusHblii ypok POII
1.4. | IlepeMecTUTENBHOE U COYETATETLHOE CBOMCTBA CII0XKEHUS M YMHOXKEHHUS, PAaCIIPe/IeIMTEIbHOE CBOHCTBO YMHOKEHHSI OTHOCUTENIBHO 6 DIeKTpOHHbIE YUeOHUK U3aJaYHUK.
ciokeHus. PeleHne TeKCTOBBIX 3a/1a4 MutepaktuBHsblii ypok POIII
1.5. | denurenu u KpaTHBIE YKCIIA, PA3JIOKCHUE YHCIIa HA MHOXUTENH. [IpocTeie 1 coctaBHbIe yncia. [Ipusnaku nqeammoctr Ha 2, 5, 10, 3, 9. 11 DNeKTPOHHBIC YUeOHUK U3aJaqHUK.
Jlenenue ¢ ocraTtkoM. PelieHne TeKCTOBBIX 3a1a4 MuTepaktusublii ypok POII
1.6. | CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeJIeM. PellieHHe TEKCTOBBIX 3a1a4 6 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MutepaktusHsbiii ypok POIII
1.7. | YncnoBble BEIPaXKSHUST; TOPSIIOK AeHCTBUIA. Perenne TeKcTOBbIX 3a1a4 3 DeKTpOHHbIC yUeOHHUK M3a/lauHHK.
Mutepaktusnsblii ypok POII
HWroro no pazaeny: 43
Paznen 2. HaransaHas reomerpusi. JIMHUM HA NUI0CKOCTH
2.1. | Touxka, npsiMasi, OTPE30K, Jy4. JlomaHas1. FI3MepeHue JIMHbI OTPEe3Ka, METPHYECKHE €IMHHULIbI ATUHbI 4 OneKTpoHHbIE YUeOHUK U3aJaYHUK.
MurepaktuHblii ypok POILL
2.2. | OxpyxHocts 1 KpyrT. IIpakTnueckas padora «IlocTpoeHHe y30pa U3 OKPYKHOCTEI 3 DJIeKTPOHHbIC yUeOHHUK H3aauHHK.
MurepaktuHblii ypok POILL
2.3. | Vromn. IpsMoii, ocTpblid, TyNoi U pa3BepHyTHIi yribl. M3mepenue yrios. [Ipaktudeckas pabora «IloctpoeHue yriioB» 5 DIeKTPOHHBIC YUCOHNK M3aJa9HHK.
MutepaktusHblii ypok POII
HWroro no pazaeny: 12




Pa3nen 3. O0bIKHOBEHHbIE POOH

3.1. | Jpo6s. ITpaBuibHBIC M HENpaBUIIbHEIE APOOH. OCHOBHOE CBOICTBO ApoOH 9 DOneKTpOHHbIE YueOHUK U3aJaYHUK.
MuTepaktusHsbiii ypok POII

3.2. | CpaBHeHnue apobeit 3 DIEKTPOHHBIC YUeOHUK M3aJa9HHK.
WHurepakTuBHBIi ypok POILL

3.3. | CnoxeHue 1 BBIYUTAaHNE OOBIKHOBEHHBIX Apo0eii. CMemanHas ApoOs. PeleH e TEKCTOBBIX 3a/1a4, COASPIKaLUX Apoou 12 DNeKTpOHHBIE YUeOHUK U3aJaYHUK.
MuTepaktusHelii ypok POII

3.4, | YMHOXEHUE U JielieHIe OOBIKHOBEHHBIX JAp00eii; B3aMMHO-00paTHbIe JpoOu. PelreHne TeKCTOBBIX 3aj1a4, CoepKaluX 1poou 14 DIEKTPOHHBIC YUCOHUK M3aJa9HHK.
WHurepakTuBHBIi ypok POILL

3.5. | OcHOBHBIE 331241 HA APOOH 6 DNeKTPOHHBIC YUeOHUK U3aJaqHUK.
MuTepaktusHblii ypok POII

3.6. | IIpumeHeHue OyKB [UIs 3aIIMCH MATEMATHYECKUX BBIPKEHUH U IPEUTOKSHHUI 4 DJIeKTPOHHbIC yUeOHHUK H3alauHHK.
MutepaktuBHsbiii ypok POIII

Wroro no pazaeny: 48

Paznen 4. Harsisguas reomerpusi. MHOT0yroibHUKH

4.1. | MHoroyroibHUKH. YeThIpEXyrobHUK, IPIMOYTOIbHHK, KBajpaT. [Ipaktuueckas pabora «[locTpoeHue NpSIMOYTroJIbHHUKA C 3a1aHHBIMU 3 DNeKTPOHHBIE YUeOHUK U3aJaqHUK.

CTOpPOHAMH Ha HEJIMHOBAHHOIT Oymare» Mutepaktusnsblii ypok POII

4.2. | TpeyroyibHUK 2 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MutepaktusHsbiii ypok POIII

4.3. | TInomanas ¥ HEpUMETp MPSIMOYTOJIbHIKA K MHOTOYTOJIbHUKOB, COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB, €AMHULIBI IuTomanu. [lepumerp 5 DNeKTPOHHBIE YUeOHUK U3aJaqHUK.

MHOTOYT'OJIbHUKA Mutepaktusnsblii ypok POII

HWroro no pazaeny: 10

Paznen 5. lecaTnuHbIe APO6H

5.1. | decsituuHast 3anuch Ipooeii. 4 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MurepaktuBHblii ypok POILL

5.2. | CpaBHeHHE JIeCATHYHBIX Apobeil. OKpyTiIeHHe NeCATUYHBIX Apobeit 6 DeKTpOHHbIC yUeOHHK H3alauHHK.
MutepaktusHblii ypok POII

5.3. | HeiictBus ¢ necATHUHBIMU JpoOsiMu. PerieHne TEKCTOBBIX 3aj1ay, coaepxamux Jpodu. OCHOBHBIC 3a/1a4n Ha ApoOH 28 DJIeKTPOHHbIC yUeOHHUK H3alauHHK.

MurepakTuBHBIi ypok POILL




HWroro no paszeny:

38

Pasznen 6. Harasignas reomerpusi. Testa u purypsl B npocTpancTse

6.1. | MuororpanHuky. M300paskeHre MHOrorpaHHMKOB. Mo1e]Ii IPOCTPAHCTBEHHBIX TEJl 3 OeKTpOHHBIE YUeOHUK U3aJaYHUK.
WHurepakTuBHBIi ypok POILL

6.2. | IIpsmoyronbHbIil mapanienenunes, Ky6. PasBépTku ky6a u napanienenunesa. IIpakrudeckas pabora «Pa3Béprka Ky0Oay. 4 DNeKTpOHHBIE YUeOHUK U3aJaYHUK.
MuTepaktusnsblii ypok POII

6.3. | O0BEéM Ky0ba, IPSIMOYTOIBHOTrO MapauieleuIea 2 DIEeKTPOHHBIC YUCOHUK M3aJa9HHK.
WHurepakTuBHBIi ypok POILL

Hroro no paszneny: 9

Paznen 7. [lopropenne u 06061menne

7.1. | TIoBTOpEHUE OCHOBHBIX IOHSTHI  METOJIOB Kypca 5 kitacca, 000011eHIe 3HaAHUI 10 DNeKTPOHHBIC YUeOHUK U3aJaYHUK.
MuTepaktusHblii ypok POII

Hroro no pazneny: 10

OBIIEE KOJIMYECTBO YACOB I1O ITIPOT'PAMME 170

6 KJIACC
Ne HaumenoBaHue pa3/ieJioB M TeM NIPOrpaMMbI KoumuecTBo yacos | DiekTponnbie (udpoBbie) 06pazoBaTebHbIe pecypebl
n/n
BCEro

Pa3nen 1. Harypanbubie uncia. JleficTBusi ¢ HATYpaJIbHBIMH YHCIAMH

1.1. | Apudmerndeckne JeHCTBUS C MHOTO3HAUYHBIMH HATYPaJIbHBIMU YHUCIIAMH. 4 DNeKTPOHHBIE YUeOHUK U3aJa4HHUK.
MutepaktusHbiii ypok POIII

1.2. | YucnoBsie BbIpaXEHNUS, TOPSIOK ACHCTBHUIL, HCIIOIB30BaHIE CKOOOK. 4 DJIeKTPOHHbIC yUeOHHUK H3aauHHK.
Mutepaktusnsblii ypok POII

1.3. | OkpyrieHue HaTypaJIbHBIX YHUCEIL. 5 DJeKTpOHHbIC yUeOHHUK H3a/lauHHK.
MurepaktuHblii ypok POILL

1.4. | Henurenn u KpaTHbIC YMCIIa; HAMOOBIINN OOLIMI JeMMTENb U HAUMEHbIIee 00lIee KpaTHOE 6 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.

MutepaktusHblii ypok POII




1.5. | Pa3ioxeHue yrcia Ha IPOCThIC MHOKUTEIIH. 2 OneKTpOHHBIE YUeOHUK U3a/JaYHUK.
WHaTepakTuBHBI ypok POILL

1.6. | denuMocTh CyMMBI M IIPOU3BEIICHUSL. 3 DIEeKTPOHHBIC YUCOHNK H3aJa9HHK.
MHuTepakTuBHBIi ypok POILL

1.7. | [enenune c 0CTaATKOM. 3 DNeKTpOHHBIE YUeOHUK U3aJaYHUK.
MuTepaktusnselii ypok POII

1.8. | PemieHue TEKCTOBBIX 33134 3 DIEeKTPOHHBIC YUeOHUK H3aJa9HHK.
MHuTtepakTuBHBIi ypok POILL

Hroro no paszueny 30

Paznen 2. Haransanas reomerpusi. [Ipsivbie HA IUIOCKOCTH

2.1. | IlepneHuKyISIPHbIC IPSIMBIC. 2 DNeKTPOHHBIC YUeOHUK U3aJa4HUK.
MuTepaktusHblii ypok POII

2.2. | IapamiensHble IpsiMbIE. 2 DJIeKTPOHHbIC yUeOHHUK H3alauHHK.
MutepaktuBHsblii ypok POIII

2.3. | PaccrosiHue MeX Iy JBYMsi TOYKaMHM, OT TOUKH JI0 IPSIMOM, JUTMHA ITyTH HA KBaPaTHOM CETKE. 2 DIeKTPOHHBIC YUeOHUK U3aJa4HUK.
MuTepaktusnsblii ypok POII

2.4. | Tlpumepsl NPSIMBIX B IPOCTPAHCTBE 1 DJIeKTPOHHbIC yueOHUK H3aJauHHK.
MutepaktusHsbiii ypok POIII

Hroro no paszeny 7

Pa3znen 3. Ipoou

3.1. | OGbIKHOBEHHAast JPOOB, OCHOBHOE CBOWCTBO APOOH, COKPAILEHHUE APOOLH. 5 DJeKTpOHHbIC yUeOHHK H3a/lauHHK.
Mutepaktusnsblii ypok POII

3.2. | CpaBHeHue u ynopsiounBanue Apooeii. 3 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MurepaktuHblii ypok POILL

3.3. | Hecstuunbie 1pobu U METpUUECKas cHCTEMA Mep. 2 DJIeKTPOHHBIC Y4eOHUK U3aJa4HHUK.
Mutepaktusnsblii ypok POII

3.4. | Apudmernueckne AeHCTBHS ¢ OOBIKHOBEHHBIMU U ACCSTUYHBIMU APOOSIMHU. 5 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.

MurepakTuBHbIi ypok POILL




3.5. | Ornomenue.

DJeKTpOHHbIC yUeOHHK H3a/lauHHK.
WHaTepakTuBHBI ypok POILL

3.6. JleneHue B TaHHOM OTHOIICHUU. 1 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MuTepaktusnselii ypok POII

3.7. | MacmTab, npornopuus. 2 DNeKTpOHHBIE YUeOHUK U3aJa4HUK.
MuTepaktusHsblii ypok POII

3.8. | Ilonsitue nporeHra. 3 DIEKTPOHHBIC YUeOHNK H3aJa9HHK.
WHurepakTuBHBIi ypok POILL

3.9. | BblunciieHHE IPOLICHTA OT BEJIMYUHbI M BEJIMYUHBI 110 €€ IIPOLICHTY. 3 DNeKTPOHHBIC YUeOHUK U3aJa4HUK.
MuTepaktusHblii ypok POII

3.10. | PeureHue TEKCTOBBIX 3a7[a4, CO ASPKAIIUX IPOOH U IPOLICHTHI. 5 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MutepaktuBHsbiii ypok POIII

3.11. | IIpaktudeckas padoTa «OTHOLIECHHUE AIMHBI OKPYKHOCTH K €€ IUaMeTpy» 1 DNeKTPOHHBIC YUeOHUK U3aJa4HUK.
MuTepaktusHsblii ypok POII

Hroro no pazneny: 32

Paznen 4. Harasignas reomerpusi. CuMMeTpust

4.1. | OceBasi cuMMeTpHSL. 1 DJIeKTPOHHbIC yUeOHUK H3aJauHHK.
NutepaktusHsbiii ypok POIII

4.2. IlenTpanbHas CHUMMETpHS. 1 DIeKTPOHHBIC YUCOHNK H3aJaYHHK.
Mutepaktusnsblii ypok POII

4.3. | TTocTpoeHHe CUMMETPUYHBIX (Uryp. 2 DJIeKTPOHHbIC yUeOHUK H3aJauHHK.
MutepaktusHbiii ypok POIII

4.4, ITpaxTuueckas pabora «OceBasi CHMMETPHSD). 1 DJeKTpOHHbIC yUeOHHK H3a/lauHHK.
Mutepaktusnsbiii ypok POII

4.5. | CummeTpust B IpOCTPAaHCTBE 1 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MurepaktuHblii ypok POILL

Hroro no pazneny: 6

Paznen 5. Beipakenus ¢ 6ykBaMu




5.1. [TpumeHneHune OyKB JJIs 3aITUCH MATEMAaTHYECKUX BRIPAXKEHUH U TIPS TOKESHHH. 2 DIeKTPOHHBIC YUeOHNK H3aJa9HHK.
MHaTepakTuBHBI ypok POILL

5.2. | ByKBCHHBIC BHID)KCHUS U YUCIIOBBIE IIOJICTAHOBKH. 2 DNeKTpOHHBIE YUeOHUK U3aJaYHUK.
MuTepaktusHsblii ypok POII

5.3. | BykBeHHBIC PaBEHCTBA, HAXOXKJICHHE HEH3BECTHOIO KOMIIOHEHTA. 1 DNeKTpOHHBIE YUeOHUK U3aJaYHUK.
MuTepaktusHselii ypok POII

5.4. | ®opmyisl 1 DIEKTPOHHBIC yUeOHUK H3aJa9HHK.
WHuTepakTuBHbIi ypok POILL

Hroro no pazneny: 6

Pa3pen 6. Harisiinas reomerpusi. @urypbl Ha IJI0CKOCTH

6.1. | YeThIpEéXyroiabHUK, IPUMEPBI YCTHIPEXYTOJIBHHKOB. 1 DNeKTPOHHBIC YUeOHUK U3aJa4HUK.
MuTepaktusHblii ypok POII

6.2. | IIpsAMOYroibHUK, KBaIpaT: CBOHCTBA CTOPOH, YIJIOB, THAroHaei. 2 DJIeKTPOHHbIC yUeOHHUK H3alauHHK.
MutepaktusHsblii ypok POIII

6.3. | M3mepeHnue yrios. 2 DNeKTPOHHBIE YUeOHUK U3aJa4HUK.
MuTepaktusHsblii ypok POII

6.4. | Buasl TpeyroiabHUKOB. 2 DJIeKTPOHHbIC yUeOHUK H3aJauHHK.
MutepaktusHsbiii ypok POIII

6.5. | IlepuMeTp MHOTOYrOJIbHUKA. 2 DJeKTpOHHbIC yUeOHHUK H3a/lauHHK.
MutepaktusHsblii ypok POII

6.6. | ITnomans Gpurypsr. 2 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MutepaktusHsbiii ypok POIII

6.7. | dopMyJibl IEpUMETpa U TUIOLIAIH IPSIMOYTOJIbHHKA. 1 DJIeKTPOHHBIC Y4eOHNK U3aJa4HHUK.
Mutepaktusnsbiii ypok POIII

6.8. | IIpubmmxénHoe u3mMepeHue momaan Guryp. 1 DJIeKTPOHHbIC yUeOHHUK H3aauHHK.
MurepaktuHblii ypok POILL

6.9. | IlpakTnueckas padora «Iliomanps Kpyra» 1 DIeKTPOHHBIC YUeOHUK U3aJaqHUK.
MutepaktusHblii ypok POII

HWroro no pazaeny: 14




Pa3pen 7. IToJ10:kuTeIbHBIE U OTPHIATEIBHBIE YHCJIA

7.1. | Lemnble uncina. 4 DONeKTpOHHBIE YueOHUK H3aJaYHUK.
MuTepaktusHsbiii ypok POII

7.2. | Monyib 4ucia, reoMeTpHYECcKas MHTEPIIPETALUS MOy JIs. 3 OeKTpOHHBIE YUeOHUK U3aJaYHUK.
WHurepakTuBHBIi ypok POILL

7.3. | UncnoBble IPOMEXYTKH. 2 DNeKTpOHHBIE YUeOHUK U3aJa4HUK.
MuTepaktusnselii ypok POII

7.4. | IlonoxuTeNbHbIE U OTPULIATENILHbIE YUCIIA. 4 OeKTpOHHBIE YUeOHUK U3aJaYHUK.
MutepaktusHsbiii ypok POIII

7.5. | CpaBHEHHE NOJIOKUTEIBHBIX M OTPULIATEIIBHBIX YUCEIL. 5 DNeKTPOHHBIC YUeOHUK U3aJa4HUK.
MuTepaktusHblii ypok POII

7.6. | Apudmernueckue AeiCTBUS C HOJIOKUTESIBHBIMU H OTPHLIATEIbHBIMH YHCIIAMH. 14 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MutepaktuBHsbiii ypok POIII

7.7. | PemieHue TeKCTOBBIX 3a/1a4 8 DJIeKTPOHHBIC yUeOHHUK H3a1auHHK.
MuTepaktusHblii ypok POII

Hroro no pazaeny: 40

Pa3znen 8. IpencraBiieHne JaHHBIX

8.1. | IlpsmoyronpHas cucTeMa KOOPANHAT Ha MJIOCKOCTH. 1 DJIeKTPOHHbIC yUeOHUK H3aJauHHK.
MutepaktusHsbiii ypok POIII

8.2. | KoopanHATBI TOUKH HA IJIOCKOCTH, a0CILIHCCa U OPANHATA. 1 DNeKTPOHHBIE YUeOHUK U3aJa4HUK.
Mutepaktusnsblii ypok POII

8.3. | Cronbuarsie 1 KpyroBbIe JHarpaMMBl. 1 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MurepaktuHblii ypok POILL

8.4. | IlpakTtnueckas padora «IlocTpoeHue aAuarpaMm». 1 DJeKTpOHHbIC yUeOHHK H3a/lauHHK.
Mutepaktusnsblii ypok POII

8.5. | Pemenue TeKCTOBBIX 3a/1a4, CO ACPIKAILMX JAHHbIE, IPEJICTAB JICHHbIE B TA0IHLIAX U HA IMarpaMMax 2 OIeKTpOHHbIE YUeOHUK H3aJaYHUK.
MurepaktuBHbIi ypok POILL

HWroro no paszeiny: 6

Pa3pen 9. Harsiinasi reomerpusi. @urypol B IPOCTPAHCTBe




9.1. | IIpsAMOyTONBHBIN apajuIenenures, Kyo, pu3Ma, IHpaMuia, KOHYC, IHINHAP, Iap 1 cdepa. 2 OneKTpOHHBIE YUeOHUK U3a/JaYHUK.
WHaTepakTuBHBI ypok POILL

9.2. | U306paxeHne MPOCTPAHCTBEHHBIX (UTYD. 2 DNeKTpOHHBIE YUeOHUK U3aJaYHUK.
MuTepaktusHelii ypok POII

9.3. | IIpumepsl pa3BEPTOK MHOIOIPAHHUKOB, LIMJIMHIPA U KOHYCa. 1 OeKTpOHHBIE YUeOHUK U3aJaYHUK.
WHurepakTuBHBIi ypok POILL

9.4. | IlpakTnueckas pabora «Co3aHue MOJENIEH MPOCTPAHCTBEHHBIX (GUTYP». 1 DNeKTpOHHBIE YUeOHUK U3aJaYHUK.
MuTepaktusnselii ypok POII

9.5. | ITonsTe 00BEMA; eAMHULIBI U3MEPEHHS 00BEMA. 2 DJIeKTPOHHbIC yUeOHUK H3aJauHHK.
MutepaktuBHsbiii ypok POIII

9.6. | O6BEM IPAMOYTOIBHOTO TapaluIeyenuIeaa, Kyoa, hopmys 0obéMa 1 DNeKTPOHHBIC YUeOHUK U3aJa4HUK.
MuTepaktusHblii ypok POII

Hroro no pazneny: 9

Paznen 10. IToBTopenne, 06001eHne, CHCTEeMATH3AMS

10.1. | TToBTOpEHNE OCHOBHBIX HOHSITHII K METOZOB KypcoB 5 1 6 kitaccoB 00001eHHE, CUCTeMaTU3aLMsl 3HAHUI 20 DJIeKTPOHHbIC yUeOHHUK H3aJauHHK.
MutepaktusHsbiii ypok POIII

Wroro no pazneny: 20
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