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MNOACHUTEJIbHAS 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA "MATEMATHUKA"

PaGouas mporpamma no mareMaTuke A oOydaromuxcs 5 KiaccoB paspaboraHa Ha ocHoBe denepanbHOro
roCy/IapCTBEHHOI0 00pa30BaTEeILHOrO CTaHAapTa OCHOBHOTO 001Iero 00pa3oBaHus ¢ y4ETOM U COBPEMEHHBIX
MUPOBBIX TpeOOBAaHUU, MPEABABISAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIHUI POCCUHCKOIO
o0pa3oBaHusi, KOTOpbIe 00ECIEUHBAIOT OBJIAJICHUE KJIIOYEBBIMU KOMIIETEHIIUSIMHU, COCTABJISIOIIMMU OCHOBY
JUISL HETIpephIBHOIO 00pa30BaHMs U CaMOPa3BUTHS, a TAKXKE IEIOCTHOCTh OOIIEKYIbTYPHOIO, JIMYHOCTHOTO U
MO3HABATEJILHOTO pa3BUTHUs oOydaromuxcs. B paGoueit mporpamme ydteHsl uaeu u nonoxenus Konuenuuu
pa3BUTHsL MaTeMaTH4YecKoro oOpa3oBanusi B Poccuiickoit denepanuu. B amoxy nudpoBoit Tpanchopmaum
BCeX cep YeTOBEYECKON AEATENIbHOCTH HEBO3MOXKHO CTaTh OOpa3OBAaHHBIM COBPEMEHHBIM UEIOBEKOM 0e3
0a30BOM MaTEMaTMYECKON MOJATOTOBKU. Y’K€ B IIKOJE MaTeMaTHKa CIYKUT OINOPHBIM INPEAMETOM s
U3YYEHHUS CMEXHbBIX TUCIMIUIMH, a HOCJE ILIKOJbl pealbHOW HEOOXOIMMOCTHIO CTAHOBHUTCS HENPEPHIBHOE
oOpaszoBanue, 4To TpeOyeT MOJTHOIIEHHOW 0a30BOM 00IIe00pa30BaTENbHON MOJATOTOBKH, B TOM YHUCJIE U
MaTE€MaTUYECKOM.

310 00YyCIOBICHO TE€M, YTO B HAIIM JHH PAcTET YHCIO NpOodecchid, CBS3aHHBIX C HENOCPEICTBEHHBIM
IPUMEHEHUEM MaTeMaTUKHU: U B cpepe 3KOHOMUKHU, U B OM3HECE, U B TEXHOJOTMYECKUX 00JaCTsIX, U JaXe B
ryMaHUTapHbIX cpepax. Takum o0pa3om, Kpyr HIKOJBHUKOB, JUIS KOTOPBIX MaTeMaThKa MOXET CTaTh
3HAYUMBIM MIPEJAMETOM, PaCILIUPSIETCS.

[TpakTUyeckas Mojie3HOCTh MATEMAaTHKH O0YCIIOBJIEHA TEM, UTO €€ MPEIMETOM SIBIISIOTCS (yHIaMEHTAIbHBIC
CTPYKTYpbl Hallero MHpa: MPOCTPAHCTBEHHBIE (OPMBI M KOJMYECTBEHHBIE OTHOIICHHUS OT MPOCTEHIINX,
yCBaMBaEMbIX B HEMOCPEJACTBEHHOM OMBITE, IO JOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX ISl Pa3BUTHS HAyUHBIX
U TPUKIAAHBIX UAe. be3 KOHKpeTHhIX MaTeMaTH4eCKMX 3HaHUW 3aTPYyAHEHO MOHUMAaHHUE MPHUHIIMIIOB
YCTPOMCTBA U WCIOJIb30BAHHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE U HMHTEpIpETalus pa3sHOOOpa3HOM
COLIMATILHOM, SKOHOMHYECKOH, MOTUTHYECKON MH(popMalnu, ManodhdeKTUBHA MOBCEIHEBHAS MPAKTUYECKas
NEeSTeNbHOCTh. KakIoMy dYenoBeKy B CBOEH JKM3HU MPUXOJIUTCS BBIMOIHATH pPAcu€Thl U COCTABIATH
QITOPUTMBI, HAXOAUTh WU MPHUMEHITh (DOPMYNBI, BIAAETh MNPAKTUYECKUMU NTPUEMAMU TE€OMETPHUUYECKHX
U3MEpPEHUI U MOCTPOeHUH, YnTaTh UHGOPMAIUIO, IPECTABICHHYIO B BUIE TaONHUIl, AUarpaMM U rpadukos,
JKUTh B YCIIOBUSAX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4aHbIX COOBITHIA.

OnHOBpEMEHHO ¢ paciiupeHueM chep MpUMEHEHHs MaTeMaTHKH B COBPEMEHHOM oOmiecTBe BcE Oolee
Ba)XHBIM CTAHOBHUTCS MAaT€MaTHYECKHI CTHUIb MBIIUICHUS, MPOSBISIOMIMNACS B OMPEIEIEHHBIX YMCTBEHHBIX
HaBblKax. B mporecce wn3ydeHHs MaTeMaTHMKUd B apceHasl NpUEMOB M METOJIOB MBIIUICHUS YelOBEeKa
€CTECTBEHHBIM 00Pa30M BKJIIOYAIOTCS UHIYKIMS U JeAYyKIIHs, 00001eHNe U KOHKPETU3allns, aHaJlu3 U CUHTE3,
KJaccupuKalus U CcHUcTeMaru3auus, abcTtparupoBanue u  aHanorus. OOBEKTHl MaTEeMaTHYECKHUX
YMO3aKJIIOUEHUH, TMpaBWiia WX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHH3M JIOTUYECKUX IOCTPOEHU,
CIOCOOCTBYIOT BBIPAOOTKE yMEHHs (OpPMYIUPOBaTh, OOOCHOBBIBATh U JOKa3bIBaTh CYXJIEHHUS, TEM CaMbIM
pa3BHBAIOT JIOTHYECKOE MbllIeHHWe. Benymas ponb OpUHAUIEKAT MaTeMaTHKe M B (OPMUPOBAHUU
AITOPUTMUYECKON KOMIOHEHTHI MBIIICHUS U BOCIIUTAHUUA YMEHUHN JEHCTBOBATH 10 3aJaHHBIM aJITOPUTMAaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYMPOBATh HOBBIE. B mpoliecce pereHus 3aj1ad — OCHOBOM y4ueOHOM
NESTeIbHOCTH Ha YpOKaxX MaTeMaTHKH — pa3BUBAIOTCS Tak)Ke TBOpYECKas W MpHUKJIaJHas CTOPOHBI
MBIILUICHHUS.

OOyuenne mareMaTuke Ja€T BO3MOXKHOCTH pa3BUBaTh y OOYYAIOIIUXCS TOYHYIO, PAIlMOHATBHYIO H
UHPOPMATUBHYIO peub, YMEHHE OTOMpPATh HanboJee MOAXOIAIINE S3bIKOBbIE, CUMBOJIMUECKUE, rpadudeckue
CPEICTBA JIsl BRIPAXKCHHSI CY)KJICHUHN M HATJISTHOTO MX TPECTABICHUS.

Heo6xoauMbpIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhI B COBPDEMEHHOM TOJIKOBAaHUH SIBJISIETCS 0011[ee 3HAKOMCTBO



C METOJaMM TIO3HAHUS JICHCTBUTEIBHOCTH, MPEICTABICHUE O MPEAMETE U METOJIaX MaTeMaTHKH, UX OTIMYHUMA
OT METOJIOB JPYTUX €CTECTBEHHBIX M T'YyMAaHUTAPHBIX HAayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MAaTEMaTHKH JUIS
pelIeHus] Hay9HBIX U MPUKJIaIHBIX 331a4. TakuM o0pa3oM, MaremMaTuyeckoe o0pa3oBaHue BHOCUT CBOM BKJIAJ
B (hopMHpOBaHUE 001 KYIbTYphl YETIOBEKA.

M3yuenne MaTeMaTHKU TAaKXKe CIOCOOCTBYET SCTETUYECKOMY BOCIMTAHMIO YEIOBEKA, TOHMMAHUIO KPACOTHI
U M3SIIECTBA MATEeMaTHYECKUX pACCYKICHHH, BOCIHPHUATHIO TE€OMETPHUYECKUX (OpM, YCBOCHHUIO HICU

CUMMETpPHU.

HEJIN U3YYEHUA YYEBHOI'O KYPCA
[IpropuTeTHBIMU LIETAMU O0YyUEHHUSI MATEMATUKE B O KJIACCE SBIISAIOTCS:

— MPOJOJDKECHUE  (POPMHUPOBAHUS  OCHOBHBIX  MAaTEMAaTHYCCKUX  IMOHATHH  (YMCIIO, BEJIUYHHA,
reoMeTpuyeckas Qgurypa), o0ecrneYrBarOIIUX MPEEMCTBEHHOCTh W IMEPCIEKTUBHOCTh MAaTEMaTHYECKOIO
o0pa3oBaHMs 00YYaArOIINXCS;

— Pa3BUTHC HHTCIUICKTYAJIbHBIX W TBOPYCECKUX CIocoOHOCTEH o6yqaronmx0}1, MO3HAaBATEIILHOM

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

— IIOABCIACHHUC O6y‘IaIOHII/IXCﬂ Ha OOCTYIIHOM JIA HUX YPOBHC K OCO3HAHUIO B3aUMOCBA3HU MATCMATHUKU U
OKpYyKaromero Mupa,

— q)OpMI/IpOBaHI/IC Q)YHKHHOHaHBHOfI MaTeMaTHYECKOU I'paMOTHOCTH: YMCHHUA paciio3HaBaTb
MaTeMaTU4YeCKHE OOBEKTHl B PCATBbHBIX XM3HCHHBLIX CUTyallUAX, NPHUMCHATH OCBOCHHBLIC YMCHUA JIA
pEeIICHUA MPAKTUKO-OPUCHTUPOBAHHLIX 3a/1a4, MHTCPIPCTUPOBATDH IMOJTYYCHHBIC PE3YJIbTAThl U OLICHHUBATH

HUX Ha COOTBETCTBUC HpaKTHHGCKOﬁ CUTyalluu.

OcHOBHbBIE JMHHM COJEp’KaHUS Kypca MaTeMaTHKH B 5 Kiacce — apudmernyeckas U reomMeTpuieckas,
KOTOpBIE pa3BHUBAIOTCS MapauieIbHO, KaXKgash B COOTBETCTBUM C COOCTBEHHOW JIOTHMKOM, OJHAKO, HeE
HE3aBHCUMO OJIHA OT JPYroil, a B TECHOM KOHTAaKT€ M B3aHUMOJCUCTBHM. Takxke B Kypce MPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aire0pbl U onucaTeIbHON CTaTUCTUKH.

N3yuenne apudmeTndeckoro MaTepuallia HAuYMHAETCsl CO CHUCTeMaTH3allMM M pa3BUTUS 3HAHUHA O
HaTypaJbHbIX YHCIIAX, MMOJIYYEHHBIX B HadalbHOM mIKoJe. [Ipyu 3TOM COBEpIIEHCTBOBAHHME BBIYMCIUTEIbHON
TEXHUKH U (OpMHUpOBaHME HOBBIX TEOPETUYECKMX 3HAHUM COYETaeTcsi C Pa3BUTHUEM BBIYUCIUTENBHON
KYJIBTYpPBI, B YaCTHOCTU C 00Y4YE€HUEM MTPOCTEUIINM MTpUEMaM NMPUKUAKH U OLIEHKU Pe3yJbTaTOB BEIYUCICHHH.

Jlpyroii KpymHbIi OJOK B colepkKaHUM apUPMETHYeCKOH IMHUM — 3TO0 ApoOu. Hauano wusydeHus
OOBIKHOBEHHBIX U JIECATUYHBIX JApo0Oeil OTHECeHO K 5 Kiaccy. DTO MepBbIi 3Talm B OCBOGHUH JApo0eid, koraa
IPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH UJESIMHU, MOHATUSAMH TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX
npo0eit B MONHOM 00BEME MPEaIIeCTBYET M3YYEHHMIO NECSITUYHBIX ApoOei, 4To IesnecooOpa3sHO C TOYKH
3peHUsl JOTHKM W3JI0KEHUS YHCIOBOW JIMHHMM, KOTJa MpaBWia JEHCTBUI C AECATUYHBIMU TPOOSMH MOXKHO
00OCHOBaTh yX€ HW3BECTHBIMH AJITOPUTMAaMHU BBIIIOJHEHUS JEHCTBHA C OOBIKHOBEHHBIMU JIPOOSIMH.
3HaKOMCTBO C JECATUYHBIMHM JPOOSIMM PACIIMPUT BO3MOKHOCTH JJIsi TOHUMAaHHS OOydYarOUMMHUCS
NPUKIAJTHOTO TPUMEHEHUsS HOBOM 3allMCH MpU HU3YYEHUU JIPYyrHMX MPEAMETOB M TPU MPAKTHYECKOM
WCITOJIb30BaHNH.

[Ipu oOyueHun penieHno TEKCTOBBIX 3a/1ad B 5 Kilacce MCIONb3YIOTCS apupMeTHuecKrue NpuemMbl petieHus..
TexkcToBble 3amayM, pelraeMble IpU OTPAOOTKE BBIUMCIMTENBHBIX HAaBBIKOB B 5 KJlacce, paccMaTpHUBAIOTCS
3aJjauM CJICTYIOIIMX BUJIOB: 33/1a4d Ha JIBM)KEHUE, HA YaCTH, Ha MOKYIKH, Ha paboTy U MPOU3BOAUTEILHOCTD,
Ha MPOIIEHTHI, HA OTHOIIEHUS U mpornopuuu. Kpome Toro, oOyuaromuecs: 3HaKOMSTCS C IPUEMAMH PEIICHHUS
3a/1ay mepeOopoM BO3MOXKHBIX BapHAHTOB, ydarcs paboTarh ¢ WH(pOpManueu, MpeacTaBIeHHOW B (opme
TaOJHI] WIIA TUATPAMM.



B paboueii mporpamme TpeaycMOTpeHO (opmMupoBaHHE ~ TPOMEAEBTUYECKHX  alreOpanvdecKux
npezcTaBieHuid. bykBa Kak CHMBOJ HEKOTOPOTO YHCIa B 3aBUCHMOCTH OT MAaTE€MaTHYeCKOro KOHTEKCTa
BBOJIUTCSI MOCTENEHHO. ByKBEeHHass CHMBOJMKA IMIMPOKO MCIOIB3YETCS MPEKIEC BCEro IS 3aluCh OOLIMX
YTBEPXKICHHUN U TPEATIOKESHUN, (POPMYII, B YACTHOCTH JUISl BHIYMCIICHUS] TEOMETPUYECKIX BEJIUYHH, B KAUYECTBE
«3aMECTHUTEJIS YNCIA.

B kypce «Marematukm» 5 Kiacca NpEICTaBICHA HArsgIHAas T'e€OMETpHUs, HANpaBJICHHAs Ha pPa3BUTHE
00pa3HOT0 MBIIUICHHS, IPOCTPAHCTBEHHOTO BOOOPaXKEHHsI, N300pa3UTENIbHBIX YMEHHH. DTO BaKHBIA dTall B
U3y4YEeHHUH TEOMETPUH, KOTOPBIA OCYILECTBIISCTCS HA HATJSAHO-TIPAKTUYECKOM YPOBHE, ONHpAETCA Ha
HarsAHO-00pa3Hoe MBIIUICHHE OOy4arommxcs. bousblnas ponb OTBOAWTCS NPAKTUYECKOW JESTENbHOCTH,
OIIBITY, DKCIIEPUMEHTY, MopaeiaupoBaHuioo. OOydaromyecss 3HAKOMSTCS C TEOMETPHUYSCKMMH (QHUTypaMu Ha
IUIOCKOCTH W B HPOCTPAHCTBE, C HUX TNPOCTCHIIMMHU KOH(UTypamMsMH, ydarcss H300paxaT HX Ha
HEJTMHOBAaHHOW M KieT4aTrold Oymare, paccMaTpHBalOT MX NpocTelimme cBoiicTBa. B mpomecce m3ydeHus
HAIJISHOM T'€OMETPUH 3HAHUS, MOJTyYeHHbIe OOYYalOMIMMUCS B HAYaJbHOM IIKOJE, CHCTEMaTH3HPYIOTCS U
PaCIHINPSIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMY IUTaHy B 5 KJIacce M3y4yaeTcs MHTErPUPOBAaHHBIN mpeaMmer «MaremaTthka», KOTOPBIi
BKIIIOUAET apu(PMETHUECKUN MaTepuall ¥ HATJSIHYI0 T€OMETPHUIO, a TaKKe MPOINEJACBTUUECKUE CBEIICHUS U3
anreOpbl. YueOHBIN TUIaH Ha U3y4Y€HHE MAaTeMaTUKH B 5 Kilacce OTBOAMT HE MeHee 5 y4eOHBIX 4acoB B
Hezeno, Bcero 170 yueOHBIX 4acoB.



COJEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HartypaJjbHble 4yucjia u HYJIb

Harypansaoe uncino. Psag varypansabix uucen. Yucno 0. M300pakeHue HaTypalbHBIX YUCEN TOYKAMH Ha
KOOpJAUHATHOU (uuciioBoi) mpsimoil. [lo3unmonnas cucrema cuucieHusi. Pumckas Hymepaiusi Kak Mmpumep
HENO3UIMOHHOM CUCTEMBI cuuciieHus. [lecsatuunas cuctema cuuciaeHusi. CpaBHEHUE HaTypalbHBIX YHCED,
CpaBHEHHE HAaTypaJIbHBIX 4yncen ¢ HyléM. CriocoObl cpaBHeHHS. OKpyriieHue HaTypanbHbIX yrcen. CliokeHue
HATYpaJbHBIX YHCEI; CBOWCTBO HYJIS MPH CI0KECHUHU. BhrunTaHme Kak JeiicTBue, 00paTHOE CI0KEHUIO.
YMHOXEHUE HaTypalbHBIX 4YMCEINI; CBOMCTBA HYJId M €AUHULBI IIPU YMHOXCHUU. [lerneHue Kak IeHCTBHE,
oOpatHoe  ymHOXeHHIO. KoMroHeHTbl JeiicTBUil, CBsA3b Mexay Humu. IIpoBepka pesynbrarta
apupmeTrnueckoro geWctBus. [lepeMecTurenbHOe M COYETATENIbHOE CBOWCTBA (3aKOHBI) CIOXKEHHUA U
YMHOXXEHUS, paclpe/leIUTeIbHOe CBOWCTBO (3aKOH) yMHOXeHMs. Vcrosib3oBaHue OYyKB il 00O3HAYeHHUs
HEM3BECTHOTO KOMIIOHEHTa M 3allUCH CBOWMCTB apu(MeTHdeckux JeiicTBuil. [lenmuTenu M KpaTHbIE 4ucla,
pasznoxeHue Ha MHoxkuTenu. [IpocTeie n cocraBuble uncina. IIpusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenuec
ocratkoM. CTENeHb ¢ HaTypaJIbHBIM I1I0Ka3aTeaeM. 3aluCh YUCIIA B BUJE CYMMBI Pa3psIHbIX CIaracMblX.
YucnoBoe BbIpakeHHE. BblunciieHMEe 3HAYEHMM YHUCIIOBBIX BBIPAXECHHM; MOPSAOK BBIIOJHEHUS JECHCTBHM.
Hcnonb30BaHue MpHU BBIYUCICHUAX MEPEMECTUTENIBHOTO U COYETATEIbHOIO CBOICTB (3aKOHOB) CIIOXKEHUS U
YMHOXEHUS, paCIPEAEIUTEILHOTO CBOMCTBA YMHOKEHUS.

Apoon

IIpencraBnenue o ApoOM Kak crocode 3amucu 4acTd BeauuuHbl. OObIKHOBEHHbIE IpooOu. IIpaBuiibHBIE U
HenpaBWiIbHbIEe JpoOu. CMemmanHas 1po0b; MpeAcTaBIeHne CMELIaHHOM 1poOH B BUJIE HEMIPABUILHON ApoOUHU
BBIJICJIEHUE LIEJIOM YyacTW 4Yucia U3 HenpaBWIbHOU apoOu. M3ob0pakeHue apoOell TOUkaMu Ha YHMCIOBOM
npsmoii. OcHoBHOe cBocTBO ApoOu. Cokpatenue apobeil. [IpuBenenne 1podu kK HOBOMY 3HAMEHATEIIO.
CpaBHenue apoOeii. CioxeHne W BbIUMTaHME JpoOel. YMHOXKEeHHe U JieneHue ApoOeil; B3anMHO-00paTHbIe
npobu. HaxokaeHuwe yacTH LIEJIOr0 M LEJOoro mno ero yactu. Jlecsatuunas 3anuch npoOGeil. Ilpencrasnenue
JNECSATUYHON JpoOM B BUJE OOBIKHOBEHHOH. M300paxkeHHe AECATUYHBIX JIpoOed TOouYkaMH Ha YHCIOBOM
npsimoii. CpaBHEHHE JECATHUUHBIX ApoOel. Apudmerndyeckue NeUCTBUS C IECATUUHBIMU IPOOSMHU.

OxkpyrieHue AecITUYHBIX Ipo0eit.

Penienue TeKCTOBBIX 3a1a4

Pemennie TekcTOBBIX 3amad apuMeTHUeCKUM crocoOoM. PemieHue normueckux 3amad. PemieHue 3amad
nepebopoM BCEX BO3MOXKHBIX BapHaHTOB. Vcmonb30BaHWE TPH pEUICHUH 3adad TaObmuil U cxem. PemieHue
3a7a4, COAEpKAlIUX 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIMYUHBI: CKOPOCTh, BPEMS, PACCTOSHHUE; IIEHA,
KOJIMYECTBO, CTOMMOCTh. EJMHMIIBI M3MEpPEHHUs: MacChl, 00hEMA, IIEHBI, PACCTOSHUSA, BPEMEHU, CKOPOCTH.
CBs13b MEXTy €IMHHUIIAMHU U3MEPEHUS KaXKI0M BeTUYMHBL. PelrieHre OCHOBHBIX 3a/1a4 Ha IpoOH.

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

Haruasignas reomerpust

Harnsoaeie mpeacraBieHuss o (urypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE3OK, Jyd, yroj, JOoMaHas,
MHOI'OYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoi, ocTpbli, Tynol U pa3BEpHYThIM yrisl. [[nuHa oTpeska,
METPUYECKUE €IUHUIBI AJMUHBL. J[IMHA JOMaHOH, NEpUMETpP MHOIOyroJibHHKa. M3MepeHue um mocTpoeHue
VIJI0B € MOMOINBIO TpaHcrnopTtupa. HarnsgHele npenctaBienus o ¢urypax Ha IJIOCKOCTH: MHOTOYTOJIBHHUK;
NpsIMOYTOJIBHUK, KBaJpaT; TPEYrojlbHUK, O paBeHcTBe ¢uryp. M3oOpaxkenue ¢uryp, B TOM uHCIe Ha
kieryaToir Oymare. IlocTtpoeHne KoHUTypamuii M3 YacTel NPSIMON, OKPYKHOCTH HAa HEIMHOBAaHHOW H
KieTyaToit Oymare. Vcronp30BaHne CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaaparta. [1momans



OpSMOYTOJIbBHHKA W MHOTOYTOJBHHKOB, COCTaBJICHHBIX M3 TPSAMOYTOJIBHUKOB, B TOM 4Huclie ¢uryp,
n300paKEHHBIX Ha KieTdyaTod Oymare. EamHunsl m3MmepeHus miom@anud. HarisiHele npencTaBieHHs O
IPOCTPAHCTBEHHBIX (UTypax: MNPSIMOYTOJbHBIM mNapamienenunes, KyO, MHOTOTpaHHUKU. M300paxenue
IPOCTEHIIMX MHOTOTpaHHHUKOB. Pa3BépTku kyOa u mapamnenenunena. Co3gaHue Moneneld MHOTOTPAaHHUKOB
(13 Oymaru, MPOBOJIOKH, IacTuiuHa U Jp.). O0BEM MPSIMOYrolpHOTO Mapaienenunena, Kyoa. ExuHuiibr
u3MepeHus 00béma.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHSI IPOrpaMMbl yueOHOTo npeamera «MaTeMaTHKa XapaKTepU3yrTCs:

ITaTpnoTnyeckoe BOCIUTAHNE:

IIPOSIBJICHUEM MHTEpeca K NMPOLUIOMY M HACTOALIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM OTHOLIEHUEM K
JOCTH)KEHUSIM POCCUICKMX MaTeMaTHKOB M POCCUHCKOM MaTeMaTH4eCKOM LIKOJIbI, K MCIIOJIb30BAaHUIO 3THX
JOCTMO)KEHUH B IPYyTrUX HayKax U MPUKIIAJHBIX cepax.

I'pazknanckoe ¥ JyXOBHO-HPAaBCTBEHHOE BOCIIHTAHHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA M pealu3allid €ro IMpaB, MPEICTaBICHHEM O
MaTeMaTHYECKUX OCHOBaX ()YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOLEIYp TPa’kKTaHCKOTO
oOmiecTBa (BEIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K O0OCY)KJICHHIO 3THYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM IMPHUMEHEHHEM JTOCTIKECHUN
HAaYKH{, OCO3HAHUEM BXHOCTH MOPAIbHO-3THYECKUX MPUHIIUIIOB B ACITEIBHOCTHA YYEHOTO.

TpyaoBoe BocninTanue:

YCTQaHOBKOM Ha aKTHBHOE YYacTHE B PEIIEHUHM NPAaKTUYECKUX 3aJjauy MaTEeMaTHYeCKOW HaIpaBlIE€HHOCTH,
OCO3HAaHMEM BAXXHOCTH MAaTEMaTHYECKOro oOpa30oBaHUs Ha MPOTSHKEHUU BCEW KHU3HM JUI YCIEIIHOM
npoeCcCHOHATBPHON JEATETPHOCTH W Pa3BUTHEM HEOOXOAWMBIX YMEHHH; OCO3HAaHHBIM BBIOOPOM W
IOCTPOCHHEM HWHAWBHIYAIBHON TPACKTOPHH OOpa3oBaHMsS W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYeCKOe BOCIINTAHNE!

CIOCOOHOCTBIO K 3MOLIMOHAIBHOMY M 3CTETMYECKOMY BOCIPHSTHIO MaTeMaTHYeCKMX OOBEKTOB, 3ajady,
pEeLLIeHNH, pacCyX/IeHHH; YMEHUIO BUAETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOT'0 MO3HAHMS:

OpHEHTAIleld B JEATENBHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX IPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHUSI UYEIOBEKa, NMPHPOJBI M OOIIECTBA, MOHUMAHMEM MaTeMaTHYECKOW HAyKH Kak
cepbl YeTOBEYECKON MEATENLHOCTH, JTAalloOB €€ pPa3BUTHS M 3HAYMMOCTH IS Pa3BUTHS LUBUIN3ALNY;
OBJIQJICHUEM SI3BIKOM MAaTeMaTHKH M MaTeMaTUYeCKOH KyJIbTYpOH Kak CpeICTBOM TIO3HAHUS MHpa;
OBJIA/ICHUEM MPOCTEHITMMH HABBIKAMHU MCCIIEIOBATEIHCKON IEATEIIEHOCTH.

dusnyeckoe BocnuTaHue, GopMrupoBaHHe KYJIbTYPbI 310POBbS H IMOIMOHAJIBLHOIO 0JIATONOTYYHS

TOTOBHOCTBIO IMPHUMEHSATh MaTe€MaTW4YeCKHe 3HaHUS B MHTEpecax CBOETO 3/I0POBbs, BEACHUS 370pPOBOTO
o0pa3a Hu3HH (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATHIA U OT/ABIXA, peryisipHas (u3ndeckast
AaKTUBHOCTH); C(hOPMHUPOBAHHOCTHIO HaBbIKa peQuIEeKCUH, IPU3HAHNEM CBOETO MpaBa Ha OIKMOKY U TaKOro e
paBa Jpyroro 4eaoBeKa.

IKO0JI0TrHYeCKOe BOCIIUTAHHUE:

OpHEHTAaIell Ha MpPUMEHEHHE MaTeMaTWYeCKMX 3HaHUM A pelleHus 3aJad B OOJIACTH COXPAaHHOCTH
OKpY’Kalollel cpe/bl, IUIAHUPOBAHMS MOCTYIIKOB M OLIEHKM MX BO3MOXKHBIX IMOCIEACTBUI AJIS OKpyXKaromen
Cpezbl; OCO3HAHUEM III00AJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM U MyTel UX pelieHus.

JIn4HOCTHBIE pe3y/bTaThl, 00ecneYnBaOIIMe AJaANTALUI0 00y4aI0IIerocsi K M3MeHSI0IUMCAYCJI0BUAM
COLMAJIBHOM M IPUPOIHOM cpeabl:

TOTOBHOCTBIO K JICWCTBUSIM B YCIIOBHSIX HEOINPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH KOMIETEHTHOCTH
yepe3 MPaKTHUECKYIO JesTeIbHOCTb, B TOM YHCIE YMEHHE YUHUTHCS Yy IPYTUX JIOAEH, MpHoOpeTaTth B
COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHMSI, HABBIKA U KOMIIETCHLIMU U3 OMbITA JPYTUX;

HE00X0AUMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHHI, B TOM Yucie (OPMYIUPOBATH UACH, TIOHATHS, THIIOTE3bI
00 00BEKTaxX U SBJIEHUSX, B TOM YHUCIIE paHEEe HEU3BECTHBIX, OCO3HABaTh A€(PULUTHI COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, MIJIAHUPOBATh CBOE pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYallMIO KakK BbI3OB,
TpeOyYIOUINii KOHTPMEP, KOPPEKTHPOBATh NPUHUMAEMbIE PEIICHUs U EeHCTBUA, (OPMYINPOBATh U OLICHUBATH
PHUCKH U TIOCTEACTBHS, (POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeameTnble  pe3ylbTaThl  OCBOEHHSA  IporpamMmbl  ydyeOHOro  mpeamera  «MaremaTuka»
XapaKTepU3YIOTCS OBIAJCHUEM VHUBEPCANbHLIMU NO3HAGAMENbHBIMU  OeUCMBUSIMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU U YHUBEPCANbHLIMU PEZYIAMUSHBIMU OeliCTNEUIMU.

1) Vuusepcanvuvie nosnasamenvmvle Oeticmsusi obecneuusaiom @GopMuposanue OA306blX KOSHUMUBHBIX
npoyeccog obyuarowuxca (0c6oeHue Memooo8 NO3HAHUSL OKPYIHCAlouje20 Mupa; npuMeHeHue 102U4ecKux,
uccnedosamenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

Ba3oBble Jlornueckue aeiicTBUA:

— BBIBJISITb W XapPaKTCPU30BATh CYIICCTBCHHBLIC INPU3HAKU MATCMATHYCCKUX O6’B€KTOB, HOH?ITPIfI,
OTHOIIICHHUH MCKAY INOHATHUAMU,

— (dopMynIHpOBaTh ONpEACICHHUS TOHSATHI; YCTaHABIMBATH CYIIECTBEHHBINH NMPHU3HAK KiaccU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIEHHSI U CPAaBHEHHS, KPUTEPUU TIPOBOJMMOTO aHAJIH3a;

— BOCIIPHUHUMATDb, (I)OPMYJ'II/IPOBEITL n Hp606paSOBBIBaTB CYKACHUA: YTBCPAUTCIIBHBIC U OTPHULIATCIIBHBIC,
CIANHUYHBIC, YaCTHBIC U 06HII/IC;

— YCJIOBHBIC, BBIABJIATH MATCMATHUYCCKHUEC 3aKOHOMCPHOCTHU, B3aMMOCBA3HW W IPOTHUBOPCHHA B (1)aKTaX,
JaHHBbIX, Ha6JIIOI[eHI/I$IX N YTBCPIKIACHUAX

— npeajaratb KpUTCpUuun AJid BBIABICHUA SaKOHOMepHOCTeﬁ n HpOTHBOpC‘IHfI;

— JA¢JIaThb BBIBOJBI C UCIIOJIb30BAHUECM 3aKOHOB JIOTUKH, JECAYKTUBHBIX U I/IH,Z[YKTI/IBHLIXyMO3aKJHO‘IeHI/II71,
yMO33KHIO‘-ICHHﬁ 110 aHaJIOTHUH,

— pa30buparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KICHMH (IpSMble M OT MPOTHUBHOIO), MPOBOJAUTH
CaMOCTOSITENIbHO HECJOXHBIE JJOKa3aTelbCTBa MaTeMaTHYeCKUX (akTOB, BBHICTpaMBaTh apryMEHTALUIO,
IPUBOAUTH IIPUMEPHI U KOHTPIIPUMEPHI;

— 000CHOBBIBATh COOCTBEHHBIE PACCYX/IE€HUS; BEIOUPATh cr1oco0 pelieHns yueOHol 3a1aun (CpaBHUBATh
HECKOJIbKO BapMaHTOB pEIIEHUs, BbIOMpATh HamOojee NOAXOAIMA C Y4ETOM CaMOCTOSITEIIbHO
BBI/IETICHHBIX KPUTEPHUEB).

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

— (I)OpMYJ]I/IpOBaTB BOIIPOCHI, (I)PIKCI/Ipy}OH_[I/Ie MpoTUBOpPEUYHC, Hp06J'ICMy, CaMOCTOATCIIbHOYCTAHABJINBATH
HCKOMOC 1 TAHHOC, (I)OpMI/IpOBaTB THUIIOTE3Y,

— aprymeHTUpPOBATh CBOIO MO3UIIUIO, MHCHHC,

— MPOBOJUTH TIO CAMOCTOSITEIIEHO COCTaBJICHHOMY IUIaHY HECIOXHBIA SKCIIEPUMEHT, HEOOJIbIIOoe
HCCIICJIOBAHKME TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OoOBeKTa, 3aBUCUMOCTEH OOBEKTOB
MEXIy CO0Oi;

— CaMOCTOSITENIbHO  (OpMYyIUpOBaTh OOOOIIEHHs] W BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOTO
HAOIIIOJICHUsI, WCCICNIOBAaHUS, OIEHUBATh JIOCTOBEPHOCTh TIOJTYYCHHBIX pPE3yJIbTAaTOB, BBHIBOJIOB H
00001IIeHII; TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATh MPEITOJIOKEHUS O€ET0
Pa3BUTHUU B HOBBIX YCIIOBHSIX.



PabGora ¢ undpopmanmeii:

— BBIABJIATH HEOCTATOYHOCTh W HM30BITOYHOCTh MH(GOPMAIMH, JAHHBIX, HEOOXOAUMBIX [JISI PEIICHHS
3aJa4u;

— BBIOMPATH, aHATM3UPOBATH, CUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMAIIHIO Pa3IMYHBIX BUIOB
1 GOpM IMpECTABICHHUS;

— BBIOUpaTh GopMy TpeAcTaBICHUS HHPOPMALUU M WLTIOCTPUPOBATH pelIacMble 3a/laud CXEMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLIEHWBATh HAA&KHOCTh HWHPOPMALMU 1O  KPUTEPHUSAM, TPEATIOKCHHBIM  yYUTEIEM WU
C(OpPMYIHPOBAHHBIM CAMOCTOSITENIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHBIE Oelicmeus 00ecneyusarnm CcQOOPMUPOSAHHOCMb 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;

— SACHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA B YCTHBIX W IIHMCbMCHHBIX TCKCTAaX, AaBaTb
MOsACHCHUA I10 XOA4Y PCIICHHA 3aJa4r, KOMMCHTHPOBATH HOJIy‘-IGHHBIfI pe3yibTar; B XOAC O6CY)KI{€HI/I$I
3a1aBaTh BOIIPOCHI 110 CYHICCTBY O6CY)KI[8.CMOI71 TCMBI, HpO6HeMI>I, pemaeMoﬁ 3aJa4M, BbICKA3bIBaTh UJCH,
HallCJICHHBIC HA ITOUCK PCUICHUA,

— CONOCTaBJIATh CBOU CYXJICHHUS C CY)KISCHUSMU JIPYTHX YYACTHUKOB JUanora, oOHapyXHBaThpa3Iudue
M CXOJICTBO MO3HIIHIL;

— B KOppEKTHOH popme popMynnpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;
— TMPEACTaBJIATh PE3YJIbTaThl PELICHUS 3a/1a4M, SKCIIEPUMEHTA, UCCIIEI0BaHNUs, IPOEKTA;

— CaMOCTOSTENFHO BBIOMpaTh (opMaT BBHICTYIUICHHS C YYETOM 3a/ad Mpe3eHTAllud U OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHnuecTBo:

— IHOHUMATb W HUCIOJIB30BAaTh IIPCHUMYIICCTBA KOMaHIHOH U HHHHBHHyaﬂBHOﬁ pa6OTLI Ipu peHICHUN
y‘{e6HLIX MAaTCMAaTHUYCCKUX 3a1a4,

— HNpHUHUMATL [CJIb COBMECTHOM ACATCIIbHOCTHU, INNIAHUPOBATH OPraHU3aIlHuio COBMECTHOI paﬁoTBI,
pacnpeacissiTb BUABI pa60T, A0roBapuBaThbCA, 06CY)K,I[8.TB nponecc u pe3yjabTar pa60TLI;

— 00001aTh MHEHHUSI HECKOJIbKHMX JIIO/ICH; y4acTBOBaTh B IPYMIOBBIX (hopMax paboThl (00CyXIeHUs,
00MEeH MHEHHSIMH, MO3TOBbIE IITYPMBI U IP.);

— BBIIIOJIHATH CBOIO HAaCTh pa60TI)I 1 KOOPAUHHUPOBATH CBOU )ICfICTBI/ISI C IpYIruMHu 4JI€HaMH KOMaH/Ibl;

— OLIGHMBATh KauyeCTBO CBOEro BKJIaJa B OOWIMI MNPOAYKT MO KPUTEPHSIM, CHOPMYIMPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynsmugnwvle Oelticmsusi 0O0ecneuusarom @GOoOpMuUposanue CMulCI08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaumus:

— CaMOCTOSITEIPHO COCTAaBJIATH IUIAH, alTOPUTM PEUICHUS 3aJa4yd (WM €ro 4acTh), BBIOMPATh CIOCO0
pelieHns ¢ Y4€TOM HMEIOLIUXCSl PECypCcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBAaTh H
KOPPEKTUPOBATh BapUAHTHI PELICHUI ¢ yu€TOM HOBOM MH(OpMAIIHH.



CaMOKOHTPOJIb:

— BJAJETh CIIOCOOAMU CAMOTIPOBEPKH, CAMOKOHTPOJISI IIPOIIecca M Pe3yiIbTaTa pelIeHUsIMAaTeMaTHIeCKOM
3aj1auu;

— HOpCABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BOSHUKHYTH IIPpU PEIICHHUU 3aJadl, BHOCUTh KOPPECKTHUBLI B

ACATCIIBHOCTb HA OCHOBC HOBBIX OGCTOSITGJIBCTB, HaﬁﬂeHHbIX OH_II/I6OK, BBIAABJICHHBIX prﬂHOCTeﬁ;

— OIICHUBATh COOTBETCTBHE pE3yibTaTa ACSITEILHOCTH IMOCTABICHHOW IENH W YCJIOBHUSM, OOBSCHSTH
MPUYUHBI JOCTUXKEHUS WM HEIOCTHKEHUS 1I€JIM, HAXOJUTh OIIMOKY, /1aBaTh OLEHKY HMPHOOPETEHHOMY

OIIBITY.

INPEJAMETHBIE PE3YJIbTATbBI

Yuciia 1 BbIYMCIEHHUSA

[TornMaTth ¥ MPaBWIBHO YIOTPEOIATH TEPMHUHBI, CBSI3aHHBIC C HATYPATBHBIMHA YHCIIAMH, OOBIKHOBCHHBIMU U
JECATHYHBIME IPOOSMHU.

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

COOTHOCUTh TOYKY Ha KOOPJAWHATHOH (YHMCIIOBO) MPSMOM C COOTBETCTBYIOLIMM €i YMCIIOM M U300paXkaTh
HaTypaJbHbIC YKCIIa TOYKAMU Ha KOOPAMHATHOMN (YMCIIOBOM) IPSIMOIA.

BeimonHATe apudMernyeckue IEHCTBHS C HATypalIbHBIMH YHCIaMH, C OOBIKHOBCHHBIMH JIPOOSIMH B
NPOCTEUIINX CITyJasiX.

BrInonHATE MpOBEPKY, MPUKHUIIKY pe3yibTaTa BeUCIeHUH. OKpYTsaTh HATypajibHbIe YHCIA.

Pelrenune TeKCTOBBIX 32424

Pemarp TekcToBble 3amadun apuMETHUYCCKHM CIIOCOOOM W C TIOMOINBIO OPTaHW30BAaHHOTO KOHEYHOTO
nepebopa BceX BO3MOKHBIX BApPUAHTOB.

Pemars 3amaun, comepkaiiye 3aBUCHMOCTH, CBS3BIBAIONINE BETUMYHHBI: CKOPOCTh, BPEMsI, PACCTOSIHHC; IICHA,
KOJIMYECTBO, CTOMMOCT.

Hcnonws3oBaTh KpaTKWe 3amuCH, CXEMbI, TaOMUIlbI, 00O3HAYEHHUs MpU pereHuu 3anad. [lomb3oBaThes

OCHOBHBIMH CIMHHUIIAMHU U3MEPCHUA: LICHBI, MACChI; PaCCTOAHUA, BPEMCHU, CKOPOCTH,
BBIpaXaTh OJIHU €IMHHUIIBI BEJIM- YNHBI Yepe3 IpyTHe.

W3Bnekarb, aHaNMM3UpPOBaTh, OIEHHBATh HH(OpPMAIHMIO, TMPEACTABIECHHYIO B TaOiMIle, Ha CTOIOYATOM
JIuarpamMmme, HTEPIPETUPOBATH MPEACTaBIEHHBIC TaHHbIE, UCTIONB30BATh JaHHBIE MTPH PEIICHUH 3a/1a4.

Harnsianas reomerpus

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

[TpuBOoAMTE TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpAa, UMEIOIUX (OpMYy H3YYCHHBIX T€OMETPUYCCKHUX
duryp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA CTOPOHA; ¢ MHOTOYTOJBHUKAMH: YTOIL,
BEpIIIMHA, CTOPOHA, THArOHajlb; C OKPY)KHOCTBIO: PaIyC, AUAMETP, IIEHTP.

N300pakaTh M3y4eHHbIE reOMETpUYecKre (Urypsl HAa HEIMHOBAHHOW M KIJIeTYATOW Oymare ¢ MOMOIIBIO
LUPKYJISL U JINHEUKHU.

HaxonuTe AMUHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOUIbIO JMHEWKH, CTPOUTH OTPE3KU
3aJJaHHOH JUTMHBI, CTPOUTH OKPY>KHOCTh 33/IaHHOTO pajyca.

Mcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MIPSIMOYTOJIbHUKA, KBaJpaTa Ul UX OCTPOECHNUS, BBIYUCIICHUS



TUIOINAM U TIEPUMETPA.

Bbruucnate nepumMeTp M miomias KBajapara, NpsiMOyroidbHHUKa, (GUTYpP, COCTABIEHHBIX H3IMPSIMOYTOJIbHUKOB,
B TOM uuciie GUryp, n300paxE€HHBIX Ha KJIeT4aToil Oymare.

[Tonp30BaTbcsi OCHOBHBIMH METPUYECKMMH €IUHHMIIAMH W3MEPEHUs JUIMHBI, IUIOMIAJH; BBIPAXXaTh OJIHHU
€/IMHUIIBI BEIMYMHBI Yepe3 ApyTrue.

Pacnio3naBath mapajuienenumen, Ky0, UCIOIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, PeOpO IpaHb, U3MEPEHUS;
HAXOJUTh U3MEPEHUS NapajlieNenumnesa, Kyoa.

Bbruucnarte 00béM Ky0a, mapajuiesenuiieaa MO 3aJaHHBIM HM3MEPEHUSAM, I0JIb30BAaThCA EIWHUIIAMU
U3MepeHus 00béMa.

Perrate HecmoXHEIC 3ala4i Ha USMCPCHUEC I'COMCTPUUICCKHUX BCIIMYUH B ITPAKTUYCCKUX CUTyaAlUAIX.



TEMATHYECKOE IINIAHUPOBAHUE

Ne HaumenoBanue pasgeaoB u TeMm| KosmuecTBo yacoB Jara uzyyenust | Buabl gesitesibHOCTH Buasl, ¢opMbl| Di1eKTPOHHBIE
n/m | mporpaMmsl KOHTPOJIs (uudposbie)
BCero | KOHTPOJILHBI| MPaAKTHYECKHe o0pazoBaTeibHbIe
€padoThl padoThI pecypcsi

Paznen 1. HatypaibHble uncia. JlelicTBUSI ¢ HATYPAJIbHBIMU YHCIAMHI

1.1. | JdecsaTudHasi cHCTEMA CUHUCIICHUSI. 2 0 0 3HaKOMUTBCS C UCTOpHEH pa3BUTHs apupMeTHKH; UnTaTh; VYcruslitonpoc; VYuun.py

3aIUChIBaTh HATYpaJIbHbIC YHCIIA.

1.2. | PsanaTypanbHBIX GHCEI. 1 0 0 UnTaTh, 3alMCHIBaTh, CPABHMBATH HATypalbHBIC YUCIA; MPEAiaraTb M 00CYXKIaTh| YCTHBIHOMPOC; Vun.py

CHoco0bl yNOPSA0YMBaHUS YUCET;
HccenenoBaTh 4UCIOBBIE 3aKOHOMEPHOCTH, BBIIBHIATh M OOOCHOBBIBATH T'HIIOTE3BI,
(dopmynupoBaTh  00OOIICHMS W BBIBOABI MO  pe3yJbTaTaM  IPOBEIAEHHOTO)
uccnenoBanus; McecnenoBaTh CBOWCTBA HATYPAJIBHOTO PSJA.;
1.3. | HatypanbHblii psii. 0.5 0 0 YurtaTh, 3alUCHIBATh, CPAaBHUBATh HATypalbHbIE YHCIA; INpeJularaTb W OOCYKAATh| YCTHBII ompoc;| Yuu.py
CIOCOOBI YIOPSAOYMBAHUS YUCEIT,; TIMCHMEHHBIMKOHTPOJIb;
Pacrio3HaBaTh MCTHHHBIE U JIOKHBIC BBICKA3bIBAHUS O HATypaJIbHBIX YHCIIAX;|
MPHBOJUTH HPHMEPBI U KOTP-TIPUMEPBI;
CTPOUTH BBICKA3bIBAHUS M OTPUILIAHHS BBICKA3bIBAaHHH O CBOMCTBAaX HATypasbHBIX|
YHCeIL;
1.4. | Yucuno 0. 0.5 0 0 YuraTh, 3aIMCHIBATh, CPAaBHMUBATh HATypaJbHbIC YHCJA; Hpeaiaratb U 0OCYKAaTh| YCTHBIHONIPOC; Vuu.py
CHOCOOBI YIOPSIOYMBAHUS YHCEIT;

1.5. | Harypanbubie qucia Hal 1 0 0 N300pakath KOOPAMHATHYIO MPSIMYIO, OTMEYATh YHMCIIa TOYKAaMHU Ha KOOPAMHATHOM| YCTHBIHOIPOC; Vuu.py
KOOPAMHATHOMIIPAMOIA. TPSIMO, HAXOJUTh KOOPJMHATBI TOYKH;

1.6. | CpaBHenue, OKpyrieHue HaTypaibHbIX| 5 1 0 YuraTh, 3aNHMCHIBATh, CPAaBHMBATh HATypalbHbIC YHCIA; Npeaiaratb M oOCYXIarh| YCTHbII ompoc;| Yuu.py
YHCElT. CHOCOOBI yIOPSIOUYMBAHUS YHCET; TIncbMeHHBINH KOHTPOJIB;)

M300pakaTh KOOPAMHATHYIO HPSIMYIO, OTMEYaTh YHMCJIa TOYKAaMHM Ha KoopiauHaTHOMH| KoHTpombHaspabora;
MPSIMOI, HAXOIUTh KOOPAWHATBI TOUKH;
Vicrionb30BaTh NPaBHUIIO OKPYIJICHHs] HATYPAJIbHBIX YHCEI,

1.7. | Apudmernueckue nercTBus ¢l 6.5 1 0 Beinonusth apudMeTHUECKHE ACHCTBHS C HATYPaJbHBIMU YHCIIAMH; VYerHblit ompoc;| Yau.py

HATYPaJIbHBIMU YHCIIAMH. TIncbMeHHBIN KOHTPOJIB;)
KonrponbHasipabora;

1.8. | CpoiicrBa wnynst npu cinoxenun u| 0.5 0 0 HccnenoBare cBoiicTBa HaTypaibHOro psiza, 4ucenn O m 1 npu cioxeHudn wu| YCTHBIHONPOC; Vun.py
YMHOKEHUH, CBOMCTBA €IMHUIBI ITPH YMHOXKCHHUU]

YMHOKCHUH.

1.9. [TepemecTuTeNbHOE U coYeTaTeNbHOE| 5 1 0 Hcrnonb30BaTh NMPU BBIYKCICHUSX TMEPEMECTUTENIBHOE M COYETaTe]IbHOE CBOWCTBA| YCTHBIH ompoc;| Yuu.py
CBOWCTBA CIOXKCHHUS M YMHOMKCHUS,| CIIOXKCHUS 1 YMHOXKCHHUS, PACIIPEICINTEIBHOE CBOMCTBO YMHOKCHHUS; TIncbMEeHHBIN KOHTPOJIB;,
pacnpeaenuTeabHoe CBOICTBO KonrponbHasipabora;
YMHOIKCHHUSL.

1.10. | Hemurenn W KpaTHele  4uncia,| 4 0 0 3HAKOMUTBCST ¢ HCcTOpHeil pa3BuTHs apudpmernky; DopMysHpoBaTh OnpeesacHus| Y CTHBIH omnpoc;| Yuu.py
pa3noKeHHe Ynclia Ha MHOKUTEIIH. JIeNTUTEIs U KPaTHOTO;Ha3bIBATh JCITUTENIN U KPATHBIC YHCIIa; TIncEMEHHBIKOHTPOIB;

1.11. | deneHue ¢ oCTaTKOM. 2 0 0 HaxoauTh 0CTaTKH OT A€JIeHHS H HETOJIIHOE YaCTHOE; VYcrHbIi orpoc;| Yuu.py

TectupoBanue;
1.12. | IIpocTblie ¥ COCTABHbIC YUCIIA. 1 0 0 PacrnioznaBaTh pocThIE ¥ COCTABHBIC YHCIA; Ycrusiitonpoc; Yuun.py




1.13.

Tpusnaku genumocTty Ha 2, 5, 10, 3, 9.

DOpMyYIHPOBATh OIPEAEIICH s IeTUTEIIS U KPATHOTO, Ha3bIBATh JCJIUTEIH U KPATHBIE
YHCIIa; PACIIO3HABATH IPOCTBHIC M COCTABHBIC YHCIIA; (OPMYIMPOBATH U IIPHMEHSTH)
MpU3HAKKM aeauMocTtH Ha 2, 3, 5, 9, 10; npuMeHSITh aaropuTM pas3ioKeHHs Yucia Haj
MIPOCTBIC MHOXKUTEJIH; HAXOANUTH OCTATKU OT ACJICHUSI U HETMOJIHOE YaCTHOE;

VYerHblit 01poc;
IIMCEMEHHBIMKOHTPOIIB;

Yuun.py

1.14.

CreneHb c
MOKAa3aTeJIeM.

HaTypaJbHBIM|

3anuceIBaTh OPpOU3BCACHUEC B BHAC CTCIICHH, YHUTATh CTCIICHH, HCIOJIb30BATh|
TCPMHUHOJIOTHIO (OCHOBaHI/IC, HOKa3aTCJ’IL), BBIYUCIIATH 3HAYCHUS CTCHCHeﬁ;

YcTabrit ompoc;
TInCEMEHHBIKOHTPONB;

Vun.py

1.15.

YuciioBble  BBIPDAKCHHUS;  MOPSIIOK
JICHCTBHIA.

Beinonuare  apudMernyeckue JEHCTBHA C HAaTypaldbHBIMH YHCJIAMHU, BBIYHMCIIATH)
3HAYCHHS YHCIIOBBIX BHIPAKCHHH CO CKOOKaMH 1 0€3 CKOOOK;

BrInonHATh NPUKKIKY U OLIEHKY 3HaY€HMI YMCIIOBBIX BBIPAXKEHUI;

mpejAnarath ¥ NPUMEHATh MPUEMBI TPOBEPKH BRIYMCIEHHHA. PopMyaMpoBaTh Hj
NPUMEHATh NpaBHIa MPeoOpa30BaHUS YUCIOBBIX BBIPAKCHUM Ha OCHOBE CBOICTB|
apu(METHYCCKUX NCHCTBUN;

YcrHblit ompoc;
TectupoBanue;

Yuu.py

1.16.

Pemenne TEKCTOBBIX 3amad Ha BCe
aprumMeTHICCKHe JIeHCTBHS, Haj
JIBUKEHHE U MTOKYIIKH

PemraTh TEKCTOBBIE 3a/1aui apU(PMETHIECKUM CHOCOOOM, HCIOJI30BATh 3aBUCHMOCTY]
MEX/y BEIMYMHAMU (CKOPOCTh, BPEMsl, PACCTOSHUE; LIeHA, KOJIMYECTBO, CTOMMOCTH H|
Ip.): aHAIH3UPOBATh U OCMBICIHBATh TEKCT 3a/a4d, nepehopMyIHpoBaTh YCIOBUE,
U3BJIEKATh HEOOXOAUMBIC JaHHBIC, YCTAHABIMBATE 3aBUCHMOCTH MEXK/y BEJINYHHAMH,
CTPOUTbH JIOTHYECKYIO LIETIOUKY PACCyKIACHHUIA;

MoenupoBaTh X0J1 PELICHHs 3a/1a4H C IIOMOLIBIO PHCYHKA;CXEMBI;
Tabu1bLIIpUBOANTE; pa30upaTh;

OLICHUBATH PA3/IYHBIC PEIICHHS;

3aIIMCH PEIICHHiT TeKCTOBBIX 3a7a4. KpUTHUECKU OLIEHNBATH MOJyYCHHBINH Pe3yJsIbTaT;
OCYIIECTBIISITh CAMOKOHTPOJIb;

IPOBEPsist OTBET Ha COOTBETCTBUE YCIIOBHIO;

HAXONUTh OWMOKU. PemraTe 3amauM ¢ HOMOIIBIO Iepedopa BCeX BO3MOXKHBIX]
BapHAHTOB.;

YcTabrit oIpoc;
TIuceMeHHBIN KOHTPOIB;)
KonrponbHasipabora;

Vun.py

Hroro no pazgeny:
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Paznen 2. Harasianas reomerpust. JIunum na

IJIOCKOCTH

2.1

Touka, mpsMasi, OTPE30K, JIyd.

1

0

Pacno3HaBaTh Ha YePTEKAX; PUCYHKAX;

OINCHIBATE;

UCIIONB3YSl TEPMHUHOJIOTHIO M M300pa)kaTh C MOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB:
TOYKY;TIPAMYIO;

OTPE30K;JIyY.;

VYernslitonpoc;

Vuu.py

2.2.

Jlomanas.

PacrniozHaBaTh Ha uepTekKax;pUCYHKAX;

OIUCHIBATE;

HCTIONB3Ysl TEPMHHOJIOTHIO M M300pakaTh C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB:
TOUKY; IPSIMYI0;

OTPE30K; JIyd; JOMaHYIO.;

VYcrusritonpoc;

VYun.py

2.3.

H3zmepenue JUTUHBI OTpe3Ka,|
METPUYECKHE EAMHHULBI  H3MEpeHusy|
JUTAHBIL.

PacniozHaBath, NPUBOIUTH NPUMEPbl OOBEKTOB PEATLHOIO MHUPA, MMEKIHUX (HOpMY|
U3Y4EHHBIX (UTYD, OLICHUBATh UX JIMHEHHbBIE pa3Mephl;

Hcnone3oBaTh NHHEHKY KaKk MHCTPYMEHT IJIsl MOCTPOEHMS M M3MEPEHHs: H3MEpPATH|
JUIMHY OTpE3Ka;

CTPOUTH OTPE30K 33 JaHHOMN AJTMHBI. BBIYHCIIATE NITMHBI OTPE3KOB;

nomanblX. IToHMMaTh M MCHOJNB30BAaTh NPHM PEHIEHHM 3a7ad 3aBUCHMOCTH MEXAY)|
€MHULAMH METPHYECKOH CHCTEMBI Mep; 3HAKOMHUTBCA C TEOMETPUYECKUMHU
CHCTEMaMH Mep; BBIPaKaThJUIMHY B Pa3JIMYHBIX €JJMHUIIAX U3MEPCHUS. |

YcrHbII oI1poc;
TI1CcEMEHHBIMKOHTPOIIB;

Vuu.py

2.4.

OKpYKHOCTb U KPYT.

PacnioznaBaTh Ha uepTekKax;pUCYHKAX;

OINUCHIBATE;

UCTIONB3YSl TEPMUHOJIOTHIO M M300pakaTh C MOMOLIBIO YEPTEXHBIX MHCTPYMEHTOB|
OKPY>HOCTb. OTKJIaIbIBATh LIUPKYJIEM PaBHBIE OTPE3KH;

CTPOUTB OKPY?KHOCTB 33JJaHHOI'0 paJinyca.;

VYeraslitonpoc;

Vun.py




2.5. | Ilpaktnueckast pabora «Iloctpoenue| 1 H300pakarh KOHGUrypaluu reoMeTpUYECKUX (BUTYp U3 OTPE3KOB, OKpyKkHOCTeH, ux| Ilpakruyeckaspabora; Vuu.py
y30pa U3 OKPYKHOCTEW». yacTtell Ha HEJIMHOBAHHOM M KieTdaToil Oymare; mpezaraTb, ONHCBIBaTb U
00CyXIaTh CIIOCOOBI, AITOPUTMBI HOCTPOCHHS;
HccnennoBath GUrypbl M KOH(QUIYpaLUH, HCIIOJb3Ysl LM(POBbIE peCypChl;
2.6. | Yron. 1 Pacno3naBaTe Ha YepTeKax; pHUCYHKaX; VYcrusiitonpoc; Yun.py
OITHCHIBATH;
UCTIONB3Ysl TEPMHMHOJIOTUIO U M300pa’kaTh € MOMOILBIO YEPTEKHBIX HHCTPYMEHTOB|
yroi. ;
2.7. | Ipsmoii, OCTpBIH, TYIO’ ul 1 PacrioznaBaTh 1 ©1300paXkaTh Ha HEIMHOBAHHOM U KJIETYaTON Oymare IpsiMOii, OCTpBIiA,| Y CTHBIN onpoc;| Yuu.py
Pa3BEPHYTHIN yIIIbI. TYHO#i, pa3BEPHYTHIN YIIIbI; CDABHUBATH YIJIbI; TecTupoBanue;
2.8. | U3mepenue yrios. 2 Hcrnonb30BaTh TPAHCIIOPTHP KaK MHCTPYMEHT JUIs H3MEPEHUS YIIIOB; Ycruelitonpoc; VYuu.py
2.9. | Ilpaktunyeckas paGora «Iloctpoenue| 2 Hcnonb30BaTh TPAaHCIIOPTHP KaK MHCTPYMEHT ULl IIOCTPOEHHS YTIIOB; Kontponenass ~ pabora;| Yuun.py
yrnos»lIIpakTuyeckas paboTa IIpaktHueckaspadora;
«ITocTpoeHue yriosy»
Hroro no pazaemny: 12
Paznen 3. O6bIKHOBEHHBIE 1POOH
3.1. | ApoGb. 2 3HAKOMUTBCS C HCTOPUEH pa3BUTHS apuhMETHKH; MOAEINpOBaTh B rpaduuecKoi; VYcrusriitonpoc; VYun.py
npeaMeTHol popme;
C IIOMOIIBIO KOMITBIOTEPA TTOHSTHS;
CBsI3aHHBIE C OOBIKHOBEHHOW P00bI0. UNTATh U 3aIIUCHIBATh OOBIKHOBEHHBIE IPOOH.;
3.2. | TlpaBuibHbIC M HEMPABUIIBHBIE 1POOH. | 2 N300pakaTh  OOBIKHOBEHHbIC JpOOM TOYKAMH HA KOOPAMHATHOW  HPsMOiL;| YCTHBIH omnpoc;| Yuu.py
UCIIONIB30BaThKOOPIMHATHYIO NPSIMYO JUIsl CPaBHEHUS IPOOeii; TI1ChMEHHBIMKOHTPOIIb;
MopenupoBaThb B rpadM4ecKoii;mpeMeTHoit hopme;
C MIOMOILIBIO KOMITBIOTEPA MOHSTHS;
CBSI3aHHBIC C OOBIKHOBEHHOM p00bI0. UNTATh 1 3aIMChIBaTh OOBIKHOBEHHBIC IPOOH;
3.3. | OcHOBHOE CBOHCTBO APOOH. 7 MopenupoBate B TrpadUueckoi, mpeaMeTHOH (opme, ¢ MOMOIIbI0 KoMmbioTepal Y CTHBIN ompoc;| Yau.py
TTOHATHS NCBOMCTBA, CBSI3aHHBIC C OOBIKHOBEHHOH JIPOObIO; TInCcEMEHHBIMKOHTPOITB;
DopMyITMPOBATh, 3aMHUCHIBATE C MOMOIBI0 OYKB OCHOBHOE CBOMCTBO OOBIKHOBEHHOI]]
Ipo0OH; MCHOJIb30BaTh OCHOBHOE CBOMCTBO JpOOM [UIsi COKpamlieHus Japobeil u
IPUBEAEHUS POOU K HOBOMY 3HAMEHATEIIIO;
3.4. | CpaBuenwue qpobeii. 7 Uurath W  3alUCHIBAaTh, CPAaBHMBATh OOBIKHOBEHHbIC JpoOW, Tmpeiarath,| Y CTHBIN ompoc;| Yau.py
000CHOBBIBATH M 00CYKIATh CIIOCOOBI YITOPSA0OYHBAHUS APOOCH; TIncEMEHHBIMKOHTPOITB;
M300pakaTh OOBIKHOBEHHBIC JPOOM TOYKAMH HAa KOOPIMHATHOH  HPSIMOW;
HCTIOJIb30BaThKOOPANHATHYIO MPSIMYIO ISl CPaBHEHUS pOOeii;
3.5. | Cnoxenue " BbIUMTaHME| 5 Boinonuate apupmMerHyeckue ACHCTBUSL ¢ OOBIKHOBEHHBIMHU JPOOSIMH; NMPHUMEHSTH| YCTHBII omnpoc;| Yuu.py
O0OBIKHOBEHHBIX JPOOCH. CBOICTBa apu(MeTHIECKNX ACHCTBHI AT paliMOHAIN3AIMN BHIYUCIICHUIT; IInceMeHHBII KOHTPOJIB;)
BhINOMHATH NPUKHAKY U OLCHKY pPe3yJsibTaTa BBIYMCIICHHH; [IpeuiaraTh U NpUMeHsTs| TecTupoBanue;
MPUEMBI IPOBEPKH BBIYUCIICHUI;
TTpoBOAUTH UCCIIEJOBAHMUS CBOMCTB ApO0Eii, ONMMUPAsCh HA YUCIIOBBIC SKCIICPUMEHTHI (B
TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPA);
3.6. | CmenranHast 1po6k. 6 Ipencrapiarh CMEIIAHHYIO IpoOb B BUJIE HEMPABUJILHOH U BBIJENATH LIEIYIO 4acTh| Y CTHBIH omnpoc;| Yuu.py
yHcIla U3 HENPaBUIILHOM JIpooH; TIuceMeHHBIH KOHTPOJIB;,
BeInonHATE apudMeTHyeckue ACHCTBUS ¢ OOBIKHOBEHHBIMH ApOOsiMH; NpHMeHsTh| KoHTponbHas — pabota;)
cBoiicTBa apu(METHUCCKUX ACHCTBUH JUIS pallMOHAIH3AIMHA BEIYUCIICHHIA; TectupoBanue;
3.7. | YMHOXeHHE u nenenne| 10 Beimonuare apupMeTuueckue NeHCTBUS ¢ OOBIKHOBEHHBIMH APOOSMH; HPHMEHSTH| Y CTHBII omnpoc;| Yuu.py
OOBIKHOBEHHBIX JIpoOei;  B3aMMHO- cBoicTBa apuMeTHUECKUX NEHCTBUH JUIS PallMOHAIN3ALUH BEIYHCIIEHUH; TI1CEMEHHBIMKOHTPOIIb;

oOpaTHbIe 1poOH.




3.8.

Pemienne  TEKCTOBBIX  3ajad,  CO|
JiepaKaIInX Apoou.

MoienupoBaTh X0J1 pellIeH s 3a/1a4H C IOMOIIBIO PUCYHKA, CXEMBI, TaOJIUILIbI;
TIpuBoauTh, pa3dUpaTh, OLCHUBATH PA3IUYHbIC PEIICHUS, 3aIIMCH PELICHUH TEKCTOBBIX
3aja4y;  KpuTtnyeckn  oneHHBATH  TOJNYYEHHBIH  pe3ynbTaT,  OCYHIECTBIATH
CaMOKOHTPOJIb, IIPOBEPSISt OTBET HA COOTBETCTBHE YCIOBUIO, HAXOAUTH OMINOKHY;
Pemath TekCTOBBIE 3a/1a4H1; COAEPIKAIIHE IPOOHBIE IAHHBIE;

VYerusiifonpoc;

Yuun.py

3.9.

OCHOBHBIE 32 Ja4uX Ha ,[[p06I/L

PeraTh TEKCTOBBIC 331a4H, COACPIKALINE IPOOHBIC TaHHbIC, M 33a41 Ha HAXOXKICHHCE|
YaCTH LEJIOrO U LIEJIOro TI0 €ro YaCTH; BBISABJISATH UX CXOJCTBA U Pa3iinyus;
MozenupoBaTh X0/ PELICHHs 3aa4H C TOMOIIBIO PUCYHKA, CXEMBI, TAOJIHIIBI;
IIpuBoANTH, pa3dHpaTh, OLIEHUBATH PA3IMYHBIC PELLICHHS, 3aIIUCH PCLIICHUH TEKCTOBBIX|
3a/1a4;

YcTabrit oIpoc;
ITMCbMEHHBIHKOHTPOJIb;

Vun.py

3.10.

IIpumenenne OykB JuIi  3amucH
MaTeMAaTHYECKUX  BBIPAKCHHHA U]
Npe10KeHu I

MonenupoBaTb B TpadUYecKoif, mpeaMEeTHOH (opMe, ¢ MOMOIIBIO KOMIBIOTEPA|
MIOHATHS HICBOWCTBA, CBA3aHHBIE C OOBIKHOBEHHOI APO0BIO;

ITpoBOAUTH HCCIIEOBAHUS CBOMCTB APOOEHi, ONMUPasCh Ha YUCIOBBIC SKCIICPUMEHTHI (B
TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPA);

Pacrio3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHHS O IPOOSX, IPUBOAUTE IPUMEPHI U
KOHTPITPUMEPHI, CTPOUTD BBICKA3bIBAHMS M OTPHLIAHHS BHICKA3bIBAHNUIL;

PemraTh TEKCTOBBIC 33/1a4H, COJEpKaIIne APOOHbIC JAHHBIC, U 3a/la4l Ha HAXOXKICHHUE)
YaCTH LEJIOrO U LIEJIOr0 10 €ro YaCTH; BBIABJIATh X CXOJICTBA U Pa3/Inyus;

YcTabrit oIpoc;
KonTponbhaspabora;

Vun.py

Hroro no pazgeny:
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[Pa3neun 4. HaruisigHasi reomerpusi. MHOToyroJbHUKH

4.1

MHOFOyFOJ’IBHHKI/I.

OnuceBaTh, HCMONB3Ysl TEPMHHOJOTHIO, M300paXkaTh C IOMOIIBIO YEPTEKHBIX]
HMHCTPYMEHTOB U OT PYKH, MOJIEJIMPOBATh U3 OyMaru MHOIOYTI'OJIbHUKH;

VYcrusriitonpoc;

VYun.py

4.2.

YeTbIpéXyroabHUK, MPSIMOYTOJIbHUK,
KBajpar.

OnuceiBaTh, HCHONB3Ys TEPMUHOJOTHIO, M300paXaTh € IOMOLIBIO HYEPTEKHBIX
HMHCTPYMEHTOB U OT PYKH, MOJICTIUPOBATh U3 OyMaru MHOTOYT'OJIbHUKH;

TlpuBomuTs  mpuUMepsl  OOBEKTOB  pealpbHOrO  Mupa, HUMermux  (hopmy)|
MHOTOYTOJIbHMKA, NPSAMOYrOJbHHMKA, KBajpaTa, TPEyrojbHUKA, OLEHMBATh MX]
JMHelHbIe pasMmepsl; MccrnenoBaTh CBOWCTBAa MpPSAMOYTOJIbHMKA, KBajpata ITyTE
OKCIIEPUMEHTa, HAOIIOCHUS, MU3MEPEHUs, MOJICIMPOBAHMS; CPaBHHBATh CBOMCTBA|
KBaJpaTa u MpsMOyToJIbHHUKA;

KonctpynpoBaTh MareMaTHYeCKHE MPEJUIOKEHHUS C TIOMOIIBIO CBA30K «HEKOTOPHII»,|
«1t000i1»; Pacrio3HaBaTh MCTUHHBIC M JIOXKHBIC BBICKA3bIBAHHMS O MHOI'OYTOJIbHHKAX,
TIPUBOJUTHL IPUMEPBIM KOHTPIPUMEPBDI;

VYernslitonpoc;

Vuu.py

4.3.

ITpaktiueckass pabora «IToctpoenue]
NMpSMOYroJbHUKA  C  3aJaHHBIMH|
CTOpPOHAMHU Ha HEJIMHOBAaHHOM]
Oymare».

CTpOI/ITB Ha HEJIMHOBAHHOW W KJIECTYATOMH 6ymare KBaJApaT U MNPAMOYT'OJIBHUK (]
3aJaHHBIMHUIJTHHaAMH CTOPOH;

IIpakTHueckaspadora;

Vuu.py

4.4,

TpeyroyibHUK.

ITpuBOANTE TPUMEPHI 0OBEKTOB PEAILHOT0 MUPA, UMEIONUX (POPMY MHOTOYTOJIbHHUKA,
MpsIMOYTOJIbHUKA, KBajJpaTa, TPEYrolbHHKA, OLEHUBATh MX JIMHEHHBIE DPa3MEphI;
M306paxaTh OCTPOYTrOJIbHBIC, IMPSMOYTOJbHBIE U TYIOYTOJNbHBIE TPEYTrOJIbHHUKY;)
BbIumCaATh IEPUMETpP TPEYTOJIBHUKA;

Ycrabiit onpoc;
TI1CcEMEHHBIMKOHTPOIIB;

Vun.py

4.5.

ITnomans u TIepUMeTp|
MPSMOYTOJIbHUKAH MHOTOYT'OJIbHHKOB,|
COCTaBJICHHBIX W3 MPSIMOYTOJHHHUKOB,
€JIMHULIBI U3MEPEHUS TUIOIIAIN.

HccnenoBaTh  3aBUCHMMOCTh  ILIOLAJM  KBajgpaTta OT [UIMHBI €r0  CTOPOHBI;
Vcnone30BaTh CBOWCTBA KBAaJPAaTHOW CETKH IJIsl MOCTpoeHHs Guryp; pa3duBaTh
MIPSIMOYTOJILHUK Ha KBAJIPaThl, TPEYTOJTBHUKH; COCTABIISATH (PUT'YPBI U3 KBAIPATOB U
IPSIMOYTOJIbHUKOB M HAXOAMTh UX ILUIOLIA/b, PA30UBaTh (PUI'YpPBI HA MPSIMOYTOJIbHUKHY|
MKBaJpaThl 1 HAXOJUTh MX IJIOIIA/b;

BeipaxkaTh BeIMYMHY IUIOLIAAU B Pa3lIMYHBIX CIMHULAX M3MEPEHHS METPHUYECKOM
CHCTEMbl Mep, IOHMMAaThb U HCIOIb30BaTh 3aBUCUMOCTUH MEXAY METPUYECKUMY]
€IMHULIAMU U3MEPEHUs TUIOIA IH;

3HAKOMHUTBECSI ¢ NpUMEpaMM NPUMEHEHHUs IUIOIAAM U TEPUMETPa B MPAKTHYECKUX|
cuTyauusx; Pemars 3a1auu U3 peanbHOM XKU3HH, IPeJIaraTh 1 00CyK1aTh Pa3IHYHBIE]

YcrHbII oI1poc;
TectupoBanue;

Vuu.py




CHOCOOBI pelIeHus 3a1a4;

4.6. | IlepumeTp MHOTO yroJbHHKA. 2 BBIYUCITATH: IEPUMETP TPEYTOIbHUKA, NPSIMOYTOJIbHUKA, MHOTOYTOJIbHHKA; IUIOMAAb| Y CTHBIH ompoc;| Yuu.py
IpsAMOYTOJIbHUKA, KBAJIpaTa; KonTtponbhaspabora;
Wroro no pazaeny: 10
Paznen 5. /lecaTnunblie Apodou
5.1. | Jecstuunas 3anuck Apooeii. 5 3HAKOMUTHCSI C MCTOpUEH pa3BuTHA apuMeTHKH; [IpeacTaBisTh ACCATHYHYIO ApoOb B Buael YCTHbBIM  ompoc;| Yuun.py
OOBIKHOBEHHO; YUUTATh U 3aIIMCHIBATH ACCATHYHBIC IPOOH; ITuchbMeHHBIH
KOHTPOJIb;
JIMKTaHT;
5.2. | CpaBHeHHE AECATUYHBIX IPOOEHi. 4 IpeacTaBusATh ACCATUUHYIO IpOOb B BHJE OOBIKHOBCHHOI, YUTaTh M 3alMCHIBAaTh, CPABHUBATH YCTHBIH  ompoc;| Yuu.py
JIeCATHUYHBIE IpOOM, INpe/laraTb, OOOCHOBBIBATH M 0O0CYXAATh CIOCOOBI yropsgouuBaHus ITMcbMeHHbII
JIECATUYHBIX JPOOEii; KOHTPOJIb;
W300pakath AecATUYHBIC JPOOH TOUKaMU Ha KOOPAWHATHOM IPSIMOIi; Konrponsnas
pabora;
TectupoBanue;
5.3. | HeiicTBus ¢ necsitnunbiME 1pobsivmu. | 19 BBISBIATH CXOJCTBA U PA3JIMUus NpaBHI apu(METHUSCKUX JSHCTBUI C HATYpaIbHBIMU YHuCIaMu| YCTHBIH  ompoc;| Yuu.py
U JICCSATHYHBIMH IPOOSIMH, OOBICHATD UX; ITucsMeHHBIH
BeimnonssaTe apudmeTnyeckue AeHCTBUS C JIECATHYHBIMM JPOOSMM; BBIIOJIHATH NPUKUIKY H| KOHTPOJIb;
OLICHKY Pe3yJIbTaTa BEIYUCICHH; JIMKTaHT;
IIpumeHsTh CBOiicTBAa apU(PMETHYECKUX JACHCTBHH Ul palMOHAIU3AMU  BBIYHCICHHIA;
ITpoBOANTE MCCIENOBAHMS CBOMCTB JECATHYHBIX JpOOCH, OMUpascCh Ha YHUCIOBbBIC
9KCIIEPUMEHTBI (B TOM YHCJIE C TIOMOIIBIO KOMITBIOTEPA), BBIABUraTh THIIOTE3bI U IPUBOAUTD HX|
000CHOBaHMS;
Pacrio3HaBaTh MCTHUHHBIC M JIOKHBIC BBICKa3bIBAHMS O ApOOSX, NPUBOAUTH HPHUMEPHI Y|
KOHTPIIPUMEPBI, CTPOUTh BHICKA3bIBAHUS M OTPUIIAHHS BHICKA3bIBAHUIA;
.5.4. | Okpyrnenne necaTHUHBIX APOOCH. 2 ITpUMEHSTH IPABHUIIO OKPYTJICHUS JECTUYHBIX IPO0Oei; VYcrusritonpoc; VYun.py
5.5. Pemenne TEKCTOBBIX 3amau,| 3 Perath TEKCTOBBIC 3aa4H, COACPIKAIUE IPOOHBIC JaHHbBIC, U HA HAXOXKICHUE YacTu Lesoro u| YerHelii  omnpoc;| Yuun.py
coziepKaIMX APOOH. LIEJIOrO 10 €TI0 YaCTH; BBISBIIAITH UX CXOJCTBA U Pa3JIHUMs; ITuchMeHHbIH
MopenupoBath X0 PELICHUS 3a[Ja4d C IOMOIUBIO PUCYHKA, CXeMbl, Tabnuupl. IIpUBOAUTH, KOHTPOIIb;
pa3bupaTh, OLIEHUBATh PA3IMYHBIC PEIICHUS, 3alIUCU PELICHUIT TEKCTOBBIX 3a1a4; OnepupoBars)
JIPOOHBIMHU YHCJIaMHU B PEANIbHBIX )KU3HEHHBIX CUTYaIMsX;
KpuTnueck oLeHHBAaTh NOTYYEHHBII PE3yNbTaT, OCYLIECTBIISATH CAMOKOHTPOIIb, IPOBEPSISIOTBET
Ha COOTBETCTBUE YCIIOBHIO, HAXOAUTH OLINOKH;
5.6. | OcHoBHbIC 3a fna4n Ha JAPOOH. 5 Pemnrath TEKCTOBBIC 3aJja4H, coJepiKaline IpOoOHbIC JaHHbIC, U HAa HAXOXKICHUE YacTH LeJoro | YCTHbIH  omnpoc;| Yuu.py
LIEJIOTO 10 €T'0 YaCTH; BBISBIIITH X CXOJCTBA M Pa3JIHUMs; ITuchMeHHBIH
MozenupoBaTh XOJ PEIICHHs 3aJadyd C MOMOIIBI0 PHCYHKA, CXEMbI, TaOJIHIBI. [IpUBOANTE, KOHTPOIIb;
pa3OupaTh, OLIEHUBATh PA3JIMYHBIE PEIICHHU, 3alIUCU pelIeHNH TekcToBBIX 3a/1ay; Onepuposats| KonTponbHas
IPOOHBIMU YHCJIAMU B PEANIbHBIX )KU3HEHHBIX CUTYaLUsX; paborta;
KpuTtHiyeckn OlleHUBATh MTOTyYSHHBIN pe3ylbTaT, OCYIIECTBISITh CAMOKOHTPOIB, ITpoBepsisioTBeT| TecTupoBanue;
Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTH OLINOKN;
HWroro no pazaeny: 38




Paznen 6. Harusignast reomerpusi. Tesia u pUrypbl B npocTpancTse

6.1. | MHOrorpaHHUKH. 1 0 PacnosHaBaTh Ha 4epTexax, pHCYHKAaX, B OKPYKAalOUIEeM MHpPE IPIMOYTOJbHBIH| YCTHBIHOMPOC; Vun.py
napajlesienumne), Kyo, MHOTOrPaHHHMKH, OIMCHIBATh, HCIOJIb3ys TEPMHHOJIOIMIO, OLIEHUBATH)
JIMHEHHbIE pa3Mepbl;
IIpuBOANTE THpPHUMEPbl OOBEKTOB pEATPHOTO MHpPa, HMEROMUX (OPMY MHOTOTPaHHHKA,
IPsAIMOYTOJILHOTO Napajuleenunesna, Kyoa;
6.2. | M300paxeHne MHOrOrPaHHUKOB. 1 0 PacnosHaBaTh Ha 4epTeXax, pHCYHKAaX, B OKPYKAlOUIEeM MHpPE INPIMOYTOJbHBIH| YCTHBIHOMPOC; Vun.py
napajlesienumne), Kyo, MHOTOIPaHHHMKH, OIMCHIBaTh, HCIOJIb3ys TEPMHHOJIOIMIO, OLIEHUBATH|
JIMHENHbIE pa3Mepbl;
IIpuBOANTE THpPHUMEPbl OOBEKTOB pEANTPHOTO MHpPa, HMERMUX (OPMY MHOTOTPaHHHKA,
IPsAIMOYTOJILHOTO Napajuleienunesa, Kyoa;
HM300paxkaTh Ky0 Ha KJieTuaToi Oymare;
6.3. | Mojenu NpoCcTPaHCTBEHHBIX TEJL. 1 0 HccnenoBathk cBolicTBa KyOa, NPsSMOYTOJIBHOIO HapasuielIenIea, MHOrOrpaHHUKOB, HCIIOJIB3Ysl| Y CTHBIHONpPOC; Vuu.py
MOJIEIH;
6.4. | IlpamoyroneHbelii  mapamtenenumnes,| 2 0 H306paxats Ky0 Ha KiieTdaToi Oymare; VYcrHbritonpoc; VYun.py
KyO. MojenupoBaTh Ky0 U napajuieienunes u3 OymMaru U Ipovyux MaTepUalIoB, OOBSACHATH CIIOCO0)
MO/IEJIMPOBAHMS;
BBIYUCIISATH IUIOIIA/Ib TOBEPXHOCTH;
6.5. | Pa3Béprku kyOa u napamienenunena. | 1 0 PacniosHaBath 1 H300paxxaTh pa3BEPTKHU KyOa U napasuieenunesa; ITuchMeHHbIH Vuu.py
KOHTPOJIB;
6.6.. | Ilpakrtuueckass pabora «Pa3séprkal 1 0 PacnioznaBaTh 1 n300paxkath pa3BEPTKH KyOa u napasuiesienumeia; IIpakTHyeckas Vuu.py
KyOa». pabora;
6.7. | O6bém KyOa, PSIMOYTOJIBHOTO| 2 0 Haxomuts u3MepeHHs, BBIYHCIATH IUIOMIA]L MOBEPXHOCTH; 00BEM Kyba, mpsiMoyrosbHOro| YcrHblii  ompoc;| Yuu.py
napaJiiesenuneia napajuIelieuIe ][a; UCCIIe0BaTh 3aBUCUMOCTh 00bEMa Kyba OT JUIMHBI ero pebpa, BeiABUrath u| TecTHpoBaHHUE;
000CHOBBIBATh THIIOTE3Y;
HaGnionate ¥ NpOBOAUTH AHAJIIOTUM MEXKAY MOHSATHSIMH IUIOLIAAM M 00bEMa, IepuMeTpa H
TUIOIIA M TTOBEPXHOCTH;
Pacro3HaBaTh HCTHHHBIC U JIOXKHBIC BBICKa3bIBAHHS O MHOTOT'PaHHHUKAX, IPUBOAUTE IIPUMEPSI Y|
KOHTPIIPUMEPBI, CTPOUTH BHICKA3bIBAHUS U OTPHLIAHUS BHICKA3bIBAHUIA;
Perath 3aja4n U3 peaIbHOM XKU3HH;
HWroro no pazaeny: 9
Paznen 7. IloBTopenne u 060611eHue
7.1. | TloBTopenue ocHoBHbIX mousatuii ul 10 | 1 BbIunCciTh 3HAUCHUS! BBIPAKEHHH, COAEPXKAIIMX HATypajbHbIC 4YHCIA, OOBIKHOBEHHbIC M| YCTHBIH  ompoc;| Yun.py
METOJIOB Kypca 5 kitacca, 00001ieHne] JICCSITUYHBIE JPOOH, BBIMOJIHATE IPE0OPa30BaHUs YHUCEIT; ITucsMeHHBIH
3HaHUHI Beibupats croco0® CpaBHEHHUS! YHCEI, BBIYMCICHHH, NMPUMCEHSITH CBOWCTBAa apu(METHUECKHUX| KOHTPOJIb;
JICHCTBHH JUIS palliOHAJIN3AL UK BBIYMCIICHNUI; KoHTponbHas
OcCyIIecTBISIT  CAMOKOHTPONIb ~ BBIIONHSAEMBIX JCHCTBHH ¥ CaMOIPOBEPKY pe3yibTaral pabora;
BBIYUCIICHHI;
Pemath 3a1a4u U3 peasibHOM KH3HH, IPUMEHSATh MATEMAaTHYECKUE 3HAHUS JJIsI pEIICHNUs 3a1a4 U3
JPYTUX y4eOHBIX IPEMETOB;
Pemiate 3amaunM pasHbIMH CHOCO0aMM, CPaBHHBAThH CIIOCOOBI PEIICHMS 3ala4yd, BBIOUpATH)
palUMOHANIBHBIH CIIOCO0;
Wroro no pazaeny: 10
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INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoxka KoanuecTBo yacon Hdara Bunpi,
n/n U3yqyeHust dopmbl
BCero0 | KOHTPOJIbHbIE | PAKTHYeCKHe
KOHTPOJIsI
padoThI padoThI
1. | Hecatuunas cucremal 1 0 0 YcTHbII
CUHCIICHUS. orpoc;
2. Hecstuunas cucremal 1 0 0 YcrHbIM
CUHCJICHHUS. ompoc;
3. | Pan HatypanmpHBIX 9mced. 1 0 0 YcTHbIN
OIIpoc;

4. | Harypanpnsiit pag. Uucno 0 |1 0 0 VYerHsii
OIIpoC;
[InceMeHHBIM
KOHTPOJIb;
5. | HarypambHbie quca Hal 1 0 0 YcTHbIN
KOOPJAMHATHOMN NPSAMON OIIpOC;
6. |CpaBHenue HaTypaJabHbIX| 1 0 0 YcrHbli
7. | Oxpyrnenue HaTypasbHbIX| 1 0 0 VYcTHbIi
[TucrMeHHbIH
KOHTPOJIb;

8. | IIpaBuno okpyrienus yncen |1 0 0 VYcTHbIi
OIIpoc;

9. |Cucremaruzamus 3HaHW 10| 1 0 0 YcrHbli
TeMe o1poc;
,,HatypanbHble yncia"

10. | KonrponbHas pabdora Ne 1 mo| 1 1 0 KontponbHas
teme ,,Hatypanpubie uncna" pabora;

11. | Amanu3 KOHTpPOJBHOH paboTsl| 1 0 0 Ve
CnoxxeHue M BbIYMTAHUE. OIIpoC;
CBS3bCIIOKEHHS U BBIYUTAHHS

12. | CBs3pb CIIOXKEHHS n 1 0 0 Vel
BblunTaHus.  [lpukuaka  u OIIpoC;
OLIEHKA

13. | BBomHas KoHTpoOsbHas padorta | 1 1 0 KontponbHas

pabora;

14. | YMHOXeEHUE 1 0 0 YcTHbIH

Ompoc;




15. | denenue. YcrHbIi
OIIpOoC;

16. | CBs3b YMHOXKEHUS U JACTICHUS YcrHblit
OTIpOoC;

17. | YMmHOXeHUe U NEJIEHHE. VY cTHBIH
CBolicTBa HyJIsl TIPU CIIOKEHUH| OIpoc;

A YMHOXEHHH,  CBOMCTBY| [TucrMenHbIHl
€IMHULBI IPH YMHOKEHHUH. KOHTPOJIb;

18. | IlepemecturenpHOE 171 Vel
coyeTaTeNnbHOe CBOICTBY] OIIpOoC;
CIIOKEHHS U YMHOKEHUS

19. | PanmoHaJIbHBIC BBIYUCIICHUS YcrHbIi

OIpoc;

20. |PacnpenenuTeibHOE CBOHCTBO Y cTHEIHI
YMHOXKECHHS OTHOCHUTEIEHO OTIpOoC;
CIIOKEHHS.

21. | BeiHecenue o0miero YcrHbIi
MHOKUTEISI3a CKOOKH OIpoC;

22. | KontpomnpHas pabora Ne 2 mo KonrponbHas
TeMe «/[encTBus v pabora;
HaTypaJIbHBIMUYUCIAMM.

23. | AHamu3 KOHTPOJILHOW PabOTHI. YcTHBII
Henurenu uncna orpoc;

24. | Kparnbie uncna YcrHbli

OIpoc;

25. | denutenu U KpaTHBIE. Vel

OTIpOoC;
26. | Paznoxenue qucia HA| [TucbMeHHbIH
MHOKUTENN KOHTPOJIb;
27. | Jenenue ¢ ocTaTKOM YcrHbIi
OTIpOoC;

28. | JleneHue ¢ OCTaTKOM YcrHbIi
OIIpoC;
TectupoBanu
<,

29. | IIpocTbie u cocTaBHBIE YHCIIA YcrHbIi

OIIpOoC;

30. |IIpusnaku nenumoctu Ha 10, VY cTHBIH
Ha5, Ha 2 OTpoc;

31. | [pusHaku genumocTu Ha 9, Ha| YcTHbIN

3.

OIIpoC;




32. | Crenenb uncia [TucbMeHHBIH
KOHTPOJIb;

33. | Crenenu uncna 10 YcrHbIi
OTIpOoC;

34. | Berancnenwue 3HAYCHHN [TucpmeHHbIM
BBIPKEHUI, COJICPIKAIIIHX| KOHTPOJIb;
CTCTICHH

35. | IMopsaok nefcTBUi B VcTHBIH
BBIpKEHHUSIX 0€3 CKOOOK H CO| OTIpoC;
CKOOKaMHu

36. | 3amuce BBIPKCHHM. TectupoBanu
Beruncnenue 3HAYCHHUU 2
BBIPKECHUI

37. |3amaun HA  OBWXKEHHE B VY cTHBIN
MIPOTHBOIIOIOKHBIX OTIpOoC;
HaIpPAaBJICHUSAX U Ha BCTPEYHOE]

JIBUKCHHC

38. |3amaum Ha TBMKCHHE IO PEKeE. Y cTHBIH
OTIpoC;

39. |3amauu Ha yacTH YcrHbIi
OTIpOC;

40. |3amauyn Ha ypaBHHBaHUE YcrHbIi
OIIpoC;

41. | KomOuHaTopHbIe 331241 ITucemenHbIi
KOHTPOJIb,

42. | KomOuHaTOpHBIC 3a1a9u VcrHbIN
OIIpoC;

43. | KontponbHas pabota Ne 3 mo| KonTponbhas
TeMe  «JlemuMocTh  dmcen. pabora;
pelICHUE 3a71a9».

44. | AHanu3 KOHTPOJBHON PabOTHI. YcTHbIi
Touka, mpsiMasi, OTPE30K, JIyd. OTIpOoC;

45. | Jlomanas YcrabIi

oTpoc;

46. |UM3mepeHue [UIMHBI OTpE3Ka, Vel
METPHUYECKUE € IMHUIIBI OTIpOoC;
W3MEpEHUS JITTUHBI.

47. | JlnvHa OTpe3Ka. Hmuna [TucsMeHHBIH
JIOMaHOU

KOHTPOJIb,




48. | OKpy>KHOCTb M KpYT. Vel
OIIpoC;

49. | [IpakTuueckas pabora [IpaxkTruecka
«[loctpoenue y30pa u3 apabora;
OKPYKHOCTEN».

50. | Yron VYcTHbii

OIIpOC;
51. |IIpsimo#, oCTpBIHA, TYIoOH W Vel
Pa3BEPHYTHIN YIJIBIL. OIIpOC;
TectupoBanu
e;
52. | U3smepenue yriioB Vel
OIIpoc;
53. | U3mepenue yriioB YcrHbIi
OI1poC;

54. | IIpakTuueckas pabota IIpakTnuecka
«[loctpoenue apabora;
yrano»lIpakTudeckas pabora
«IlocTpoenue yrios»

55. | KoutponwHast pabora Ne 4 mo KonTponbhas
teme «Jluann. Yrom» pabora;

56. | AHanm3 KOHTPOJBHOU PabOTHI. VYcrHsii
JHonu u 1podu OIIpoc;

57. | Honu u npobu VYcTHbIi

OI1poc;

58. |IlpaBuibHBIE W HETIPABUILHBIC VYcrasii
Ipodu oTpoc;

59. | KoopaunaTtHas npsimast ITucbMeHHbII

KOHTPOJIb;

60. |3amaum Ha ApodU VYcrHBIH

OIIpoC;
61. |3amaum HA HPOOH Vel
OIIpoC;

62. | OCHOBHOE CBOWCTBO JPOOH. VeTHBIN
[IpuBenenue npoGeil K HOBOMY) OIIpOC;
3HaMEHATEII0

63. | [IpuBenenue npodeii K HOBOMY| Vet
3HaMEHATEIIO OIIpoC;

64. | Cokpamenue apooeit VeIl

OIIpoC;




65. | Cokpamenue apobeit [TucemeHHBIN
KOHTPOJIb;

66. | KonrponpHas pabGora 3a 1 VYcTHbii
MOJTyTOIne OTIpOoC;

67. | CpaBHeHue npobeit C Vel
OJIMHAKOBLIMHU 3HaMEHATEIIMHU OTpoc;

68. |IIpuBencHue npobeit K VcTHBIH
obmemy 3HaMEHATENIO. OTIpoC;
CpaBHenue apobeiic pa3HbIMH
3HAMEHATEIIMHA

69. | CpaBHeHue npobeli ¢ pa3HbIMH VYcTHbii
3HaMeHaTeIsIMU OTIpoC;

70. | Henenue 5 pooH. ITuceMeHHEBIH
[IpencraBieHue HaTypaabHBIX KOHTPOJIb;
qucel Apo0sMu

71. | Henenue 5 pooH. VY cTHBIN
[IpencraBienne HATYpaTbHBIX OTIpoC;
qucesn Apo0sMu

72. | O6001EeHne U TecTupoBaHu
CHCTEMATU3ALUI3HAHUN SN

73. | KonrponbHas padora Ne 5 mo KoHntponbHas
Teme «/Ipodun» pabora;

74. | AHanmu3 KOHTPOJILHOW paloTHI. VYcrasii
CnoxxeHrne W BBIYUTAHUE OTIpoC;
npooeit C  OIMHAKOBBLIMH
3HaMEHATEISIMHU.

75. | Caoxenue " BBIUUTAHUE VcrHbIN
npooeit c pa3HBIMHY| oTpoc;
3HAMEHATEIAMH.

76. | CinoxeHue u BbIUMTAHUE] YcTHBIN
npooeit c pa3HBIMUY| oTpoc;
3HAMEHATEIIMH.

77. |Cinoxenne HW  BBIYMTAHUE IIrceEMeHHBIH
npobeit c pa3HbBIMY| KOHTPOJIb;
3HAMEHATEIIMH.

78. | Pemrenue 3amau YcrHBIN

OTIpOoC;

79. | CmernanHast JpOOB. YcTHbIH

Brigenenue 1enoit yactu  uj| OIIpocC;

HENPaBIILHOM Ipoou 171
MPEJICTaBICHUE  CMEIIAHHOWM|
JpoOu B BHJIE HEMPABUIBHON




80. | Cnoxenue CMEIlIaHHbIX| YcTHbII
npobeit oIpoc;

81. | Beruuranue CMEIIaHHBIX VYcTHbii
npo0eit ompoc;

82. |Cnoxenue W  BBIYATAHUE [TucpmeHHbIM
CMEIIaHHBIX Apoleit KOHTpOJIb;

83. | O6o6maromuit ypok mo teme TecTupoBaHu
,,CIOKEHe H  BBIUMTAHHUE c;
npobeii”

84. | KontpombHas pabora Ne6 10| KonTponbHas
TeMe: «Crnoxxenune u pabora;
BBIYUTAHUEAPOOELID»

85. | AHanu3 KOHTPOJIBHOU PabOTHI. VYerHsii
[TpaBuno ymHoxeHust apodeit OTIpOC;

86. | YMHOXeHHE IpooH Ha| VYcTHbIi
HaTypaJbHOE YHCIIO u OTIpOoC;
CMEIIaHHYIO IpO0b

87. | YMHOXeHHE IpooH Ha| VYcTHbii
HaTypajbHOE YHCIIO0 u OI1poC;
CMEIIaHHYI0 Ipo0b

88. | Pemenue 3amau [TucbMeHHbBIH

KOHTPOJIb;

89. | Pemenne 3amau YcrHbIi

OTIpOC;
90. |BzaumuO oOOpaTHBIE JpOOH. VYcTHbIM
[TpaBuno nenenus apodeit OTIpOC;
91. | denenue mpobeit Vel
OTIpOoC;

92. | lenenue npoOeit VYcrHBIH
OIIpoC;

93. | Henenue npobeit [TucemeHHbIN
KOHTPOJIb,

94. | Pewmenue 3amau VY cTHBIH
OIIpoC;

95. | Pemenue TEKCTOBBIX 3a4ad, CO VY cTHBIN
JepIKaIIIX IpooH. OTIpOoC;

96. | Pemenue TEKCTOBBIX 3a4ad, CO VYcrHbIi
JiepKaIux ApooH. 0TIpOC;

97. | HaxoxaeHue 4acTu 1eJI0r0o Vet

Ompoc;




98. | HaxoxaeHue 4acTu 11e710ro YcTHbI
OIpoc;

99. | HaxoxaeHue Lenoro Io ero VY cTHBIH
qacTu OIIpOC;

100. | HaxoxneHue 4dacTH IIEJIOTO. ITucemeHnHbIN
Haxoxxaenue 1enoro mo ero KOHTPOJIb;
qacTu

101. | IIpumenenue OyKB AJIsi 3aIKCH VYcTHbii
MaTeMaTHYECKUX BBIPAKCHUN] OIIpOC;
UTPEITIONKEHUN

102. | [IpumeHenne OyKB JJIs 3aIHCH VYcTHbii
MaTeMAaTUYECKUX BbIPAKEHHI Ompoc;
UNPEITTOKEHUN

103. | KonTponbHast padbota No7 10 KonTponbhas
Teme: «JleHdcTBHs ¢ TpoOIMm» pabora;

104. | AHanu3 KOHTPOJBHOH pabOTHI. Vel
MHOroyronsHUKu OIIpOC;

105. | YeThIpEXyroapHUK, VYcTHbii
NPSMOYTOJILHUK, KBaJIpar. OI1poC;

106. | PaBHble duryps YcTHbIi

Ompoc;

107. | IlpakTuueckas pabora IIpakTnuecka
«[Toctpoenue sapabora;
NPSMOYTOJIFHUKA C 33JaHHBIMY|
CTOpPOHAMU Ha HEJIMHOBaHHOU
Oymarey.

108. | Tpeyronbuuku VYcrHbI

Ompoc;
109. | TpeyroJbHUKU ¥ UX BUJBI. [TucemeHHbBIN
KOHTPOJIb;

110. | [Tnomaap U ePUMETP Vel
MPSIMOYTOJIbHUKA 7l Ompoc;
MHOTOYTOJIbHUKOB,

COCTaBIICHHBIX u3
NPSMOYTOJILHUKOB, — €AMHUIIB]
W3MEPEHUS TIOMIA TN,

111. | [Tnomanp u TIEpUMET) VeIl
PSIMOYTOJIbHUKA 7| OIpoc;
MHOTOYTOJIbHUKOB,

COCTaBIJICHHBIX u3

IpsAMOYT'OJIbHUKOB, CAMHHUIIBI
HU3MEPCHUA TIIOIIAaM.




112. | [TepumMeTp MHOTOYTOJLHUKA YcrHbri
OIIpOoC;
TectupoBann
c;

113. | KonTponbHast pabora Ne8 10 KonTponbhas
TeMe: «MHOTOYTOJTEHUKIY» pabora;

114. | AHanu3 KOHTPOJIBHON PabOTHI. VYcTHbii
JecstuaHas 3anmuch apooeit OTIpOC;

115. | Hecsatuunble apodu JIUKTaHT;
116. | JdecsaTuunsie npoou u ITucemenHbIN
METpHUYECKask CUCTEMA Mep KOHTPOJIb;

117. | IlpencraBnenue VcTHBIN
OOBIKHOBEHHBIX IpO0el B BUJIE OIIpoC;
JECATHYHBIX

118. | CoBmecTHBIE  OEUCTBHS  C VY cTHBIN
OOBIKHOBEHHBIMH u o1poc;
JECATHYHBIMHIPOOSIMHU

119. | CpaBHeHue JNECATUIHBIX| YcrHbIi
npodeii OIIpOC;

120. | CpaBHeHue OOBIKHOBEHHOI] [InceMeHHBIM
JpOoOHH IECATUIHOM KOHTPOJIb;

121. | O6001EeH e 51 TectupoBanu
CHUCTEMATM3aLMs 3HAHUU 10 e;

Teme ,,JlecsaTuunsie qpodu”

122. | KontponbHast pabota Ne9 mo KonTponbhas
TEMe pabora;
,,JlecsTuanbIie 1poou”

123. | AHanu3 KOHTPOJIBHON PaOOTHI. YcTHbIi
CnoxxeHue W BBIYATAHUE OTIpOoC;
JECATUYHBIX Ipo0Oeii

124. | CnoxkeHne W BBIYUTAHHE YcrabIi
JECATUYHBIX JIpoOei OIIpoC;

125. | [IeiictBusi ¢ OOBIKHOBEHHBIMU| YcrHbIi
UJICCATUYHBIMU JPOOSIMH OTIpOoC;

126. | [IeiictBust ¢ OOBIKHOBEHHBIMHU| [TucbMeHHBIH
UACCATUYHBIMU JAPOOSIMH KOHTPOJIb;

127. | Pemenue 3amaq Vet

OTIpoC;

128. | YMHOXeHHE JCCSTUIHOM YcTHbIH

npobuHa 1 ¢ HymsIMu OIIpOoC;




129. | [lenenue necsITUYHON IpoOH VeTHbIN
Ha 1lc HymsaMu oIpoc;

130. | YMHOXkeHUe u JeTICHUE ITuceMeHHEbIH
necaTHYHOW npodbu Ha 1 ¢ KOHTPOJIb;
HYJISMHA

131. | YMHOXeHUe IECATUYHOMN VcTHBIH
NpoOHWHA JECITHIHYIO OTIpoC;

132. | YMHOXeHne IECATUYHOMN JIMKTaHT;
JIpOOMHA JECATUIHYIO

133. | YMHOXkeHUe IECATUYHOMN VcTHBIH
IpoOrHA OOBIKHOBEHHYIO OTIpOoC;

134. | Pa3zabie IENCTBUSA C ITuceMeHHEBIN
JECATUIHBIMUAPOOSIMU KOHTPOJIb,

135. | Pazubie IEeACTBUS C Y cTHBIH
NECATHYHBIMHIPOOSIMHU OIIpoC;

136. | [lenenne nmecsATUYHON apoOwH VY cTHBIN
HaHATYPAJIbHOE YHCIIO OTIpOoC;

137. | lenenue JnecaTudHON podH JIMKTaHT;
HAJCCATHYHYIO

138. | lenenne necsATHYHON apoOH VY cTHBIN
HAJICCATHYHYIO OIpoC;

139. | lenenue paecsATUUHOW JIpodH Y cTHBIH
HAJCCATHYHYIO OIIpoC;

140. | Beruucienue YaCcTHOTO ITuceMeHHEBIN
JECATUYHBIX JIpoOeil B o01ieM KOHTPOJIb;
cirydae

141. | Pa3usble EWCTBUS C VcTHbIN
NECATHYHBIMHIPOOSIMU OIIpoC;

142. | Okpyrienue JECATUYHBIX YcTHbIi
JpOOEHIIo CMBICITY OTIpOoC;

143. | Oxpyrienue JECSATUYHBIX Ve
JPOOEHIIO TPaBUITY OIIpoC;

144, | PemieHue TEKCTOBBIX 3ajad, [InchrMeHHBIH
COJIeprKaIIuX IPOOH. KOHTPOJIb;

145. | Pemrenrie TEKCTOBBIX 3ajad, VcTHEIH
CoJIeprKaIuX JIpoOH. OIIpoC;

146. | Pemmienne TEKCTOBBIX 3ajad, VY cTHBIH
CoJIeprKaIIuX IPOOH. OTIpOoC;

147. | OcHOBHBIE 3a 1a4Ml HA IPOOH. YcTHBIT

OIIpoC;




148. | OcHOBHBIE 32 1a4yH HA JPOOH. [TucemeHHbIM
KOHTPOJIb,

149. | O6001wEeHnuE u TecTupoBaHu
CHCTeMAaTH3alUsl 3HAHUH 110 <
TeME ,,JlercTBuS C
JECATUIHBIMH IPOOSIMH”

150. | KonrponbHas padota Ne 10 1o KonTponbhas
TeMe «[ewicTBust C pabora;
JECATUIHBIMUAIPOOSIMU.

151. | Koppekuus 3HaHMI 110 TeMe VYcTHbii
»Jl€UCTBUSL C JIECATUYHBIMHU OIpoc;
apoOsmu”

152. | MHororpanHuku VYcTHbIN

OIIpoc;

153. | U3o6paxenus VYcTHbii
MHOTOT'PaHHUKOB o1poc;

154. | Mopenn  mpocCTpaHCTBEHHBIX VYcTHbIN

155. | IIpssmoyronpHbIi VYerHsii
napaieNnenumnesn, Kyo OIIpoc;

156. | [TpssmoyrobHBIH VYcTHbii
napaJiesnenunes, Kyo OI1poc;

157. | Pa3Béprku KyOa y ITucemenHbIl
napaiesienumne/a. KOHTPOJIb;

158. | IlpakTuueckas pabora IIpakTnuecka
«Pa3Béptka Kybay. spadora;

159. | O6Bém Ky0a, mPSMOYTOIBHOTO VYcTHbli
napaieNenuneaa OIIpoc;

160. | O6BEM KyOa, MPSMOYTOIBHOTO, TecTupoBanu
rapajuielenuena SN

161. | delictBuss ¢ HaTypaJbHBIMY VYcrHbii
YuCIaMU W OOBIKHOBEHHBIMU OIIpoc;
JIpOOsSIMH

162. | deiicTBus ¢  JOCCATUYHBIMH YcrHBIN
IpoOSIMH OTIpOoC;

163. | [Topsimox JeHCTBUI B YcTHbIH
BBIYUCIICHUSIX OIIpOC;

164. | CpaBHeHue uucen [TucemeHHbIN

KOHTPOJIb;




165. | Okpyrienue yncen 1 0 YcTHbII
OIIpoC;
166. | Pemenne TEKCTOBBIX 3a7ad 1 0 VY cTHBIH
OIpoc;
167. | KoutponbHas paborta 3a ron |1 1 KonTponbhas
pabora;
168. | PaGota HaL omubkamy| 1 0 VcTHBIH
KOHTPOJIBHOH pabOThI OTIpoC;
169. | Crenenn uncna 1 0 YcTHbIN
OIpoC;
170. | denuMocTh yucen 1 0 YcrHbIR
OI1poc;
OBIIEE KOJIMYECTBO YACOB| 170 13

I[TOITPOI' PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YHEHUKA

bynumosuu E.A., Jopodees I'.B., CyBopoBa C.b. u apyrue, Maremarnka, 5 kinacc, AKITMOHEPHOE OOIIECTBO
"U3narensctBo "[IpocBenienue";
Beenure cBO# BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JI1 YYUTEJIA

1. E. A. byaumoBuu, JI.B. Ky3nenoBa, C.C. MunaeBa. Maremarnka Apudmeruka ['eomerpust 5 kiacc,
3agadyHuk. — M.: «IIpocBemenuey, 2016 r.

2. H.B. CadonoBa. Maremaruka. Apudmeruka. ['eomerpus. Terpanp-sx3amenarop 5 ki . — M.:
«[Ipocsemenuey, 2016 .

3. E. A. bynumoswnu, JI.B. Ky3nenoa, C.C. MunaeBa. Maremaruka. Apudmeruka. ['eomerpus. Terpas-
TpeHaxeép S kinacc . — M.: «IIpocBenienue», 2014 r.

4. H.B. CadonoBa. Maremaruka. Apudpmernka. ['eomerpus. [loypodnble MeTOIUYECKHE PEKOMEHAAIMHA S5
kiacc . — M.: «IIpocBemenne», 2012 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
VYuu.py, POIII



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

Tabnuubl MO MareMaTHKe, MOAETH MHOTOIPAaHHHKOB W TEJ BPAIICHUs, KOMIUIGKT HHCTPYMEHTOB KJIACCHBIX:
auHelika, Tpancnoptup, yroasHuk (30, 60), yroneauk (45, 45), nuupkynb. [TopTpeTsl BBIIAIOMIMXCS AesTenei

MAaTCMAaTHUKH.

OBOPYJOBAHME /IUIAA ITPOBEJAEHUSA IABOPATOPHBIX U IPAKTUYECKHUX PABOT

upkyns, TpaHCIOPTUD, TUHENKA






