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INOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA "MATEMATHKA"

Pabouas nporpamMma mo MareMaTuke JJis 00y4aromuxcs 5 KIaccoB pa3padoTaHa Ha ocHOBe DeepaibHOTO
rocy/1apCTBEHHOI0 00pa30BaTENIbHOTO CTaHJapTa OCHOBHOT'O O0I1Iero 00pa3oBaHus C Y4ETOM U
COBPEMEHHBIX MHPOBBIX TPEOOBaHUI, MPEIBIBIIEMBIX K MATEMaTHIECKOMY 00pa30BaHUIO, U TPAIUIINI
poccuiickoro o0Opa3zoBaHusi, KOTOpble 00ECTIEYUBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLIUSIMU,
COCTaBJISIOLIMMHU OCHOBY ISl HEIIPEPHIBHOTO 00pa30BaHUs U CAMOPa3BUTHS, a TAK)KE LIEITOCTHOCTh
0OLIEKYJIbTYPHOTO, TUYHOCTHOTO 1 NTO3HABATENILHOTO pa3BUTHs oOyyaromuxcs. B paboueit nporpamme
YUTEHBI UJIeU U TIoJI0KeHUsT KoHIenuu pa3BUTHS MaTeMaTHYeCKoro oopa3oBanus B Poccuiickoii
®enepanun. B samoxy nudposoit Tpanchopmanmu Bcex cep 4enoBeuecKou NeATeTbHOCTH HEBO3MOXKHO
CTaTh 0OPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOi MaTeMaTHUYECKON MOATOTOBKHU. YK€ B IIKOJIE
MaTeMaTHKa CITy>KUT OTMIOPHBIM MPEIMETOM IS U3YUSHHSI CMEXKHBIX TUCLUHUIUIMH, a TIOCJe IIKOJIbI pealbHOU
HEOOXOAMMOCTHIO CTAHOBUTCSI HEMIPEPHIBHOE 00pa30BaHME, UTO TPeOyeT MOTHOIEHHOW 0a30BOM
0011eo0pa3oBaTeabHON MOATOTOBKH, B TOM YHCIIE U MATEMAaTUYECKOW. DTO 00YCIOBIEHO TE€M, UTO B HAILU
JTHU pacTET yucio npodeccuil, CBSI3aHHBIX C HEMTOCPECTBEHHBIM IPUMEHEHHEM MaTeMaTHKU: U B cepe
HSKOHOMUKH, U B OM3HECE, U B TEXHOJIOTMYECKUX 00JIacTAX, U AaKe B TyMaHUTapHbIX chepax. Takum
00pa3oMm, KpyT UIKOJILHUKOB, AJI1 KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAUMMbIM MPEIMETOM, PACHIUPIETCS.

[IpakTuueckas moae3HOCTh MaTEMATHKU O0YCIIOBJIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(dbyHIaMeHTallbHbIE CTPYKTYPBI HAIIETO MUPA: MPOCTPAHCTBEHHBIE ()OPMBI U KOJIMUYECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAaUBAEMBIX B HEMOCPEJICTBEHHOM OIIBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX AJIs
pa3BUTHS HAYYHBIX U MPUKIAJAHBIX Ueil. be3 KOHKpeTHBIX MaTeMaTHUeCKUX 3HAHUH 3aTPyAHEHO TOHUMaHUE
MIPUHIIUIIOB YCTPOWCTBA U UCTOIH30BAaHUS COBPEMEHHON TEXHUKH, BOCIPUATHE U HHTEPIIPETALUS
pa3zHo00pa3HON COLMATBHON, IKOHOMUYECKOM, MOMUTHYECKON nHbopMauu, ManodppexTuBHa
MOBCEIHEBHAS MTPAKTUIECKasl IeATeIbHOCTh. KaxkIoMy 4enoBeKy B CBOEH KU3HU MPUXOTUTCS BBITIOIHATD
pacuéThl U COCTABIATH AITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYIIBI, BIAJETh MPAKTUIECKUMU MPUEMaMuU
reOMETPUUYECKUX U3MEPEHUN U TIOCTPOEHUH, YNTaTh MHPOPMAIIHIO, TPEACTABICHHYIO B BUIE TaOIUII,
JUarpamMm U rpaduKoB, )KUTh B YCIOBHSIX HEONPEAECNEHHOCTH U MIOHUMATh BEPOSTHOCTHBIN XapakTep
CITy4aiHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHreM chep NpUMEHEHNUs MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiiee
Ba)KHBIM CTAHOBHUTCS MaTEMaTHUYECKHI CTUJIb MBIILJICHUS, POSIBISIFOIIUNACS B OMPEEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce n3ydeHuss MaTeMaTHKHU B apCceHaN MPUEMOB U METOJIOB MBIIIIICHUS Y€TIOBEKa
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCS UHAYKIUS U ASIyKIUs, 0000IIeHIE U KOHKPETH3AIlHs, aHaTIN3 U
CUHTE3, K1accu(uKaIms u cucteMaTu3aius, abctparupoBanue 1 ananorusi. OObEKThl MaTEMaTHIECKIX
YMO3aKIIOYeHHIA, TPaBIIIa UX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MMOCTPOCHHUIA,
CHOCOOCTBYIOT BbIpabOTKe yMeHHUs1 (POPMYIHPOBATH, OOOCHOBHIBATh U JIOKA3bIBATh CYXK/ICHUS, TEM CAMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHHE. Beayias poinb NpuHaANe)KUT MaTeEMaTHKE U B JOPMUPOBAHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIIJICHUS ¥ BOCITUTAHUYM YMEHUH 1eHCTBOBATH 1O 3aJJaHHBIM aJITOPUTMAaM,
COBEpILIEHCTBOBATh U3BECTHHIE M KOHCTPYHPOBATh HOBHIE. B mpoliecce perieHus 3a1a4 — OCHOBOW yueOHOM
JESITEIIbHOCTH Ha yPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TAKXKE TBOPUECKAs M MIPHUKIIAIHAS CTOPOHBI
MBIIICHHS.

OOyuenue MaTemMaTuke AT BO3MOKHOCTD Pa3BUBATh y 00YYAIOLINXCS TOUHYIO, PALIMOHATIBHYIO U
MH(POPMATUBHYIO peub, YMEHHE OTOMpATh HanboJee MOAXOIAIINE SI3bIKOBBIC, CHMBOJIMUYECKUE, TpaduuecKre
CPEeICTBa ISl BRIPAKEHUS CY>KICHUN U HATJIHOTO MX MPEICTABICHUSI.

Heo0xoauMbpIM KOMIIOHEHTOM 001IIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 001Iee 3HAKOMCTBO

C MCTOJaMU IIO3HAHU I[GflCTBHTCJIBHOCTH, mpeacCTaBJICHHUE O MPCAMETC U METOAAX MATCMATHKHU, UX OTJIMUHH



OT METOJIOB JIPYTMX €CTECTBEHHbIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHUSI MaTEMaTHKH JUIs
peleHHs HayYHbIX U MPUKIaHbIX 3a/1a4. Takum o0pa3oM, MaTemMaTudeckoe 00pa3oBaHHE BHOCUT CBOM
BKJIa/1 B OpMHUpOBaHUE OOILEH KyJIbTYpPbI YeJIOBEKa.

W3ydenue MaTeMaTUKU TaKKe CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHUIO YEIOBEKA, TIOHUMAHUIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIPUATHIO T€OMETPUYECKUX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HEJIX U3YYEHUS YYEBHOTI'O KYPCA
[TpropuTeTHBIMU LENIIMU O0YYEHHUSI MAaTEMaTHKE B 5 Kilacce SBISIOTCS:

— TIPOJIOJDKEHUE (POPMHUPOBAHUSI OCHOBHBIX MaTeMaTHUECKUX MOHATHH (YHCII0, BETUYMHA,
reoMeTpuyeckas purypa), 00ecreuynBaroInX MPEEeMCTBEHHOCTh U TIEPCIICKTHBHOCTh MATEMaTHIECKOTO
00pa3zoBaHus 00yJArOITUXCS;

— pa3BUTHUE UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN 00y4aromuXxcsl, M03HaBaTeIbHON
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUMN, HHTEpEca K U3yUEHUIO0 MaTEMaTHKU;

— TOJIBEeJIeHUE 00YyYaroUINXCs Ha JOCTYITHOM JUJIsl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3M MaTeMaTHUKU
U OKPY>KaIOILIero MUpa;

— (dopmupoBanue QpyHKINOHAIBHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHHUS PAcliO3HABATh
MaTeMaTH4ecKrue OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYAIUSIX, TPUMEHSITh OCBOCHHbBIC YMEHUS IS
pelIeHUs TPaKTUKO-OPUEHTHPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATH MOTYUYEHHBIE PE3YIbTAThl U
OILICHUBATh WX HAa COOTBETCTBUE MPAKTHUECKOMN CUTYyaIIH.

OcHOBHBbIE JINHUU COJIEP’KaHUs Kypca MaTEMaTHKU B 5 Kilacce — apupMeTHIecKasi U FeOMeTpUuecKas,
KOTOpBIE Pa3BUBAIOTCS MAPAILJIENIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOMH JIOTUKOM, OJJTHAKO, HE
HE3aBUCUMO OJIHA OT JIPYTOM, a B TECHOM KOHTAKTE U B3aMMOJEHUCTBUM. TaKkxKe B Kypce MPOUCXOIUT
3HaKOMCTBO C 3JIEMEHTaMHU alredpbl U ONUCATEIbHONW CTATUCTUKH.

N3yuenue apupmeTrHueckoro MaTeprasga HAaUMHAETCsl CO CUCTEMAaTU3allii U pa3BUTHI 3HAHUM O
HaTypaJIbHBIX YKCJIaX, MOJTYYEHHBIX B HaUaIbHOM mikoJie. [Ipu 3ToM coBepIIeHCTBOBAaHNE BHIYHCIUTEILHON
TEXHUKH U (POPMUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUIN COUETACTCS C PA3BUTHEM BBIUHCIUTEIHLHOM
KYJBTYPbI, B YaCTHOCTH C 00YYCHHEM MPOCTEUIITUM ITPUEMAM TPUKUIKH U OIEHKH PE3yJIbTaTOB
BBIYMCIICHUI.

Jpyroii KpyIHBIN OJIOK B COAEPKaHUH apu(PMETHIECKON TMHUU — 3TO Apodu. Hauano nzyuenus
OOBIKHOBEHHBIX U JCCATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. DTO MEPBBIi 3Tall B OCBOCHUU Apo0eH, Koraa
MIPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH, TIOHATUSIMH TeMbI. [Ipu 3TOM paccmoTpenue
OOBIKHOBEHHBIX APOOEH B TOJTHOM 00BEME MPEIIECTBYET U3YUCHHUIO NECITHYHBIX IPO0OeH, 94TO
1eJIeCO00Pa3HO C TOYKU 3PCHUS JIOTUKU U3JI0KECHHS YUCIIOBOM JIMHUM, KOT/Ia MPaByJIa JEHCTBUM C
JECATUYHBIMH JIPOOSMU MOKHO 00OCHOBAThH YK€ U3BECTHHIMU AJITOPUTMAMHU BBIITOJIHEHUS AEUCTBUIA €
OOBIKHOBEHHBIMU APOOSIMH. 3HAKOMCTBO C JIECATUYHBIMU IPOOSMHU PACIIUPUT BO3ZMOXKHOCTH ISl TOHUMAHUS
00y4aroImKUMHUCS TPUKIIAJHOTO IPUMEHEHHSI HOBOM 3aMKCH MTPU U3YyYEHUH JIPYTUX MIPEIMETOB U MPU
MIPaKTUYECKOM HCIIOIb30BaHUH.

[Ipu 00yueHnH perIeHnIo TEKCTOBBIX 3aJa4 B 5 KJ1acce UCHOB3YIOTCS apu(pMeTUIecKre IpUEMbI pEIeHHUS.
TekcToBble 3a1aun, pelaeMbie IPU OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5 KJlacce, pacCMaTpUBAIOTCS
3aJlauM CIEeAYIOUINX BUJOB: 33/1a4u Ha IBHKEHHE, HA YaCTH, HA MMOKYMKHU, Ha paboTy U MIPOU3BOAUTEIHHOCTD,
Ha MPOIIEHTHI, Ha OTHOIICHUS U nporopuuu. Kpome Toro, o0yuaronuecs: 3HaKOMSTCS ¢ IPUEMaMH peIICHUS
3aja4 nepebopoM BO3MOKHBIX BApHAHTOB, yyaTcsl paboTaTh ¢ HH(OpManme, mpecTaBIeHHOI B popme
TaOJIUI WK JUarpamm.

B IIpumepHoii paboueii mporpamme npeaycMoTpeHo (popMUpOBaHUE MPOTEIEBTUYECKUX aITreOpanyecKux



npeacTaBiIcHU. bykBa Kak CUMBOJI HEKOTOPOIO YKMCJIA B 3aBUCHMOCTH OT MAaTEMAaTUYECKOT0 KOHTEKCTa
BBOJIUTCS ITOCTENIEHHO. ByKBeHHasi CUMBOJIMKA IIMPOKO MCIIOJIB3YETCS MIPEXkKAe BCETO JUIs 3alUCH 00X
YTBEPKJICHUH U MPEATOKEHUN, POpPMYII, B YACTHOCTH JJIs1 BBIYMCICHHUS T€OMETPUUECKUX BEJIMYUH, B
KAueCTBE «3aMECTUTEIISD YUCIIA.

B kypce «Marematuku» 5 Kaacca IpeIcTaBlIeHa HaIIsAHAs TEOMETPUs, HAIIPABJIICHHAs HA Pa3BUTHE
00pa3HOro MBIIIJICHHUS, TPOCTPAHCTBEHHOI'O BOOOpasKeHHsI, N300pa3UTEIbHbIX YMEHUH. DTO BaXKHBIN 3Tal B
U3Y4YEHUU T€OMETPUHU, KOTOPBIN OCYLIECTBIIAETCS HA HAIIAIHO-IIPAKTUYECKOM YPOBHE, OIIMPAETCS HA
HarJs11H0-00pa3Hoe MBIIIIeHHEe 00yJaromuxcs. bombias posib OTBOANUTCS MPAKTHYECKON AEATENbHOCTH,
OTIBITY, SKCIIEPUMEHTY, MOIerpoBaHuio. OOyJaromuecs: 3HaKOMATCS C FTEOMETPUUECKUMU (PUTypaMH Ha
IUIOCKOCTH U B IPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(PUTYpalUsiIMH, Y4aTCcsl U300paxarh UX Ha
HEJIMHOBAHHOMW U KJIETYaTOW Oymare, paccCMaTpUBalOT UX IpOCTeiIIre CBOUCTBA. B mporecce n3yuenus
HArJISIIHOM T€OMETPHUH 3HAHUS, MTOJTyYeHHbIE 00YYalOIMMHCS B HAYAIbHOM IIKOJIEe, CUCTEMaTH3UPYIOTCS U

pacIIupsIOTCS.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IUIaHy B 5 KJlacce U3ydaeTcs MHTETPUPOBaHHBIN npeaMeT «MareMaTHkay, KOTOPBIN
BKJIIOYAET apu(pMETUYECKII MaTeprall M HarTISAHYIO T€OMETPHIO, a TAKXKE MPOIEACBTUYECCKHIE CBEACHUS U3
anreOpel. YUeOHBIH IJ1aH Ha U3YYCHHE MATEMATHKH B 5 KJIAaCCE OTBOJIUT HE MEHEE 5 y4eOHBIX 4acoB B
Hezento, Bcero 170 ydeOHBIX 4acoB.



COJAEPKAHUE YYEBHOI'O KYPCA "MATEMATHUKA"

HatypaJibHble 4nc/a U HYJIb

HatypanbHoe uucino. Pan natypansnsix yucen. Yucio 0. M300paxeHne HaTypalbHbIX YUCEN TOYKAMH Ha
KOOpAMHATHOH (4nciaoBoil) npsmoii. [lo3unnonnas cucrema curciaeHus. PUMckas Hymepanus Kak npuMep
HENO3UIMOHHOM cucTeMBI cuuciieHus. JlecaTuunas cucrema cuncieHus. CpaBHEHUE HATyPaJIbHBIX YHUCET,
CpaBHEHHE HaTypaJbHBIX yKcen ¢ HyJdéM. CriocoObl cpaBHeHus. OKpyTrieHne HaTypalbHbIX uncel. CliokeHue
HATYpaJbHBIX YHCEN; CBOMCTBO HYJIS IIPU CIIOKEHUH. BhiunTanue kak aecTBue, 00paTHOE CI0KEHUIO.
YMHOXEHUE HATypaIIbHBIX YUCEN; CBOMCTBA HYJIS U €MHULIBI [IPY YMHOXKCHUU. [lelieHue Kak 1ecTBue,
o0OpatHOe yMHOKeHHI0. KOMIIOHEHTHI 1eHCTBUMA, CBsI3b MEXAy HUMU. [IpoBepka pesynbraTa
apumernyeckoro neictrus. [lepeMecTuTeNnbHOE U COUETATEILHOE CBOWCTBA (3aKOHBI) CIIOKECHUS U
YMHOXXEHUS, paclpeieIuTeIbHOe CBOMCTBO (3aKOH) YMHOXKEHUs. Mcronp3oBanue OyKB 111 0003HAYCHUS
HEM3BECTHOTO KOMITOHEHTA U 3aIICH CBOMCTB apu(METHUECKUX ACUCTBUI. JleTUTenH U KpaTHbIEe YHCIa,
pasnoxkeHue Ha MHOkuTenu. [IpocTeie u coctaBHble yncia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue
¢ octaTkoM. CTeNneHb ¢ HaTypaJIbHBIM IOKa3aTeseM. 3alluch YHUCia B BUAE CYMMBI Pa3psIHBIX CIaracMbIX.
UYucnoBoe BbIpakeHHE. BpluncieHne 3Ha4eHUN YUCIIOBBIX BBIPAXEHUM; ITOPSIIOK BBIIIOJIHEHUS JCHCTBUN.
Hcnonp30BaHue IpU BBIYUCIECHUSX IEPEMECTUTENBHOIO U COYETATEIBHOIO CBOMCTB (3aKOHOB) CIIOKEHUS U

YMHOXEHHUS, PACIIPEAECIUTEIBHOIO CBOUCTBA YMHOXKECHUS.

Jpoou

[IpencraBnenue o qpodu Kak crocoOe 3amucy 9acTi BeanduHbl. OOBIKHOBEHHBIE 1poou. [IpaBuibHbIe U
HenpaBwiIbHbIEe ApoOu. CMemanHas ApoOk; MPEICTaBICHUE CMEIIaHHOW APOOH B BHJIE HETIPABUILHON IpOOH
Y BBIJICJICHHE LIEJI0M YacTH YKciia U3 HelpaBUiIbHOU apoou. M300paxeHue 1podeil ToukaMu Ha YUCIIOBOM
npsimoii. OcHOBHOE cBo¥icTBO ipobu. Cokpamienue npodei. [IpuBenenue 1podu K HOBOMY 3HAMEHATEITIO.
CpaBuenue npo0beii. CrioxkeHHE U BRIUUTAHUE poOeid. YMHOKEHHUE U JIeTIeHUe Apo0eii; B3auMHO-00paTHbBIC
npobu. HaxoxaeHue yacTu LEN0ro U 1eJIoro 1o ero yactu. Jecsatuunas 3anuch qpoodeit. [IpencraBienue
JECATUYHOM IpoOu B BUi€ 0ObIKHOBEHHOW. M300paxkeHne qec TUUHBIX ApoOel TOuKaMU Ha YUCIOBOM
npsimoi. CpaBHEHHE IECATUYHBIX ApoOeil. ApudmeTnueckrue AeUCTBUS ¢ JECITUUHBIMU IPOOSMHU.

OxkpyriieHne JeCATUIHBIX APOoOeH.

PemeHue TeKCTOBBIX 3aa4

Pemenne TekcTOBBIX 3a7a4 apupMeTHUECKUM criocoOoM. Pertenne norudeckux 3agad. Pemenue 3anaq
nepedopoM BceX BO3MOXKHBIX BapHaHTOB. Vconb30BaHue pH perieHn  3a1a4 TadauIl u cxeM. Pemenne
3aJ1a4, COJIepPKaIUX 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI: CKOPOCTh, BpEMS, pACCTOSIHUE; LIEHA,
KOJINYECTBO, CTOUMOCTh. EMHNUIBI M3MEpeHus: Macchl, 00bEMA, LIEHBL; PACCTOSIHUS, BPEMEHH, CKOPOCTH.
CB3b MEXly €JMHULIAMH U3MEPEHUS KaX 101 BeIMuuHbl. Pelenre oCHOBHBIX 3ajjayd Ha JpoOu.
[TpencraBneHue AaHHBIX B BUJE TAOIUL, CTOJI0YATHIX AUATPAMM.

Harasignas reomerpust

Harnsanueie npencrasienus o Gpurypax Ha miocKOCTH: TOYKa, IpsMasi, OTPE30K, JIy4, yToJl, JoMaHas,
MHOTOYTOJBHUK, OKPY>KHOCTh, KpyT. YTOJ. [IpsSIMOi, OCTpHIi, TYyNOi 1 pa3BEPHYTHIN yIiibl. JljiHA OTpe3Ka,
METPUYECKHE AMHULIBI JUTUHBL. J[JI1Ha TOMaHOH, IepUMEeTp MHOTOYTOJIbHUKA. I3MepeHue u nocTpoeHue
VTJIOB € MOMOIIBIO TpaHcHopTupa. Harnsauelie npencraBieHus 0 Gurypax Ha miocKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIBHUK, KBAAPaT; TPEYTOJNbHUK, O paBeHCTBe (uryp. M3o0pakenue ¢puryp, B TOM 4ucie Ha
kieryaTort Oymare. [Toctpoerue KoHGUTYpaluid U3 YacTel MPSMOM, OKPYKHOCTH Ha HEIMHOBAHHOW U
KJeT4aroit Oymare. VMcnosiap3oBaHre CBOWCTB CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBaApaTa. [lnomans



OPSMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, COCTABJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4HCie QUryp,
n300pakEHHBIX Ha KileT4yaToi Oymare. Equnuiel uamepenus miomanu. HarnsaHele npenctaBieHus o
IPOCTPAHCTBEHHBIX (PUrypax: MPsSMOYTOJIbHBIN Napanienenunes, Kyo, MHororpaHHUKH. V300pakeHue
IPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku KyOa u napamnenenunena. CozgaHue Moesieil MHOrOrpaHHUKOB
(13 Gymaru, IpOBOJIOKH, MIIACTUINHA U JIp.). O0BEM NPAMOYTOJIBHOTO Napasuienenunena, kyoa. Enuauns
u3MepeHus oobéma.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHHS IPOTPaMMbl y4eOHOTO npeameTa «MaremaTrka» XapaKTepu3yrTCs:

IIaTpuoTHyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOIIIIOMY U HACTOSIIIEMY POCCHICKON MaTEMAaTHKH, [ICHHOCTHBIM OTHOIIICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, K UCITOJIb30BAHUIO 3THX
JTOCTMDKCHHH B IPYTHX HAyKax M MPUKIAIHBIX cepax.

I'pa:knanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBHITIOJIHEHUIO O0S3aHHOCTEH rpakJIaHNHA M pPeaTu3alliy €ro MpaB, MPEJCTaBICHUEM O
MaTeMaTHYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3ITUUHBIX CTPYKTYP, SBICHHM, MPOIEAYP TPaXKIAHCKOTO
obmecTBa (BBIOOPHI, OMIPOCHI U TIP.);

TOTOBHOCTBIO K 00CYXACHHUIO STHYCCKUX TPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTHKEHUN HAyKH, OCO3HAHWEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUAIIOB B AEATEIBHOCTH YUYEHOTO.

TpynoBoe BociuTaHue:

YCTAHOBKOM Ha aKTHBHOE€ Y4YacTHE B PEIICHUU NMPAKTUYECKUX 3aJlad MAaTEMaTUYECKO HAIIPaBICHHOCTH,
OCO3HAaHWEM BOKHOCTH MaTEMaTHYECKOI0 00pa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU JJIS YCIEITHOM
poeCCUOHATBHON JEATEILHOCTH M PA3BUTHEM HEOOXOAMMBIX YMEHHUI; 0CO3HAHHBIM BHIOOPOM U
MMOCTPOSHHUEM WHIMBHIYaIbHOW TPACKTOPUHU 00pa30BaHMS M )KU3HEHHBIX IIJIAHOB C YUYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

cTeTnYecKoe BOCIIUTAHNE:

CIOCOOHOCTHIO K AMOIIMOHAIBHOMY U ACTETUYECKOMY BOCIPUATHIO MaTeMaTHUYECKIX 00BEKTOB, 3a/1a4,
pelieHui, pacCcyXAeHHI; YMEHHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI0 TO3HAHHUSA:

OpHUEHTAIINEH B JEATEIILHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, MPUPOIBI U 00IIeCTBA, TOHUMaHUEM MaTeMaTUYECKOM HayKU Kak
cepsl 4enoBeUeCKO! AeSITETbHOCTH, ITANOB €€ PA3BUTHUS U 3HAYMMOCTH JJIs1 Pa3BUTHUS [IUBUIIU3AIINH;
OBJIQ/ICHUEM SI3bIKOM MAaT€MATHKU U MAaTEMAaTUYECKON KyJIbTYypOH KaK CpeJICTBOM MTO3HAHUS MUPA;
OBJIa/ICHUEM MPOCTEHIIMMU HABBIKAMH HCCIIEI0BATEIbCKON JEATEIbHOCTH.

du3znyeckoe BOCNUTAHUE, POPMUPOBAHNE KYJIbTYPbI 310POBbS U SMOIUOHAJBHOIO0 0J1IATONOJIY M

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbs, BEICHUS 3JOPOBOTO
o0pas3a )Xu3HH (310pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHSATUHN U OTABIXA, PETYIsApHas pu3ndecKkas
aKTUBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TaKOTO e
mpaBa JApyroro 4ejaoBeKa.

IKoJ0rn4ecKoe BOCIUTAHHE:

OpHUEHTAIMEH HAa TPUMEHEHNE MAaTeMAaTUYECKUX 3HAHHM [Tl PEIICHHUS 33/1a4 B 00JIACTH COXPAaHHOCTHU
OKPY’KaIoIIeH cpe/ibl, JIAHUPOBAHUS MTOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUMN ISl OKpYKarolen
Cpellbl; OCO3HAHUEM TII00AIEHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U IMyTeH UX PEIICHHUS.

JIn4HOCTHBIE pe3y/bTaThl, 00eceYUBAOIINE AANTANHIO 00YYAKIIErocsi K M3MEeHS UM
YCJIOBHAM COLMATBLHOMH M NPUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBUSIX HEONPEAEIEHHOCTH, MTOBBIIICHUIO YPOBHS CBOE€H KOMIIETEHTHOCTH
gyepes MPaKTUIECKYIO IS TEIIBbHOCTh, B TOM YHCIIC YMEHHUE YUUThCS y IPYTUX JIOACH, TPHOOpeTaTh B
COBMECTHOM JCSATEIHbHOCTU HOBBIE 3HAHUSI, HABBIKU M KOMIIETEHIIMU U3 OIbITA IPYTHUX;

HE0OXOIUMOCTHIO B JOPMUPOBAHUYU HOBBIX 3HAHUIA, B TOM YHCIIe ()OPMYJIUPOBATH UICH, TOHSTHSI,
THIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM YHCJIE paHee HEHM3BECTHBIX, 0CO3HABATH Ne(DUIIUTHI COOCTBEHHBIX

3HAHUW U KOMIIETEHTHOCTEH, IIJIAHUPOBATH CBOE Pa3BUTHE;



CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK BbI30B,
TpeOYIOLNi KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIe PELICHUs U JeHCTBUS, OPMYIHPOBAThH U OLICHUBATh
PHUCKH U TIOCIEACTBHS, (POPMHUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MeTtanpenmeTHble pe3yIbTaThl OCBOSHUS MPOTrpaMMbl yueOHOTo mpeaMera «MaTeMaTHKa
XapaKTepU3yIOTCS OBIAJCHUEM VHUBEPCANbHLIMU HOZHAGAMEIbHBIMU OeliCMBUIMU, YHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU 0eUCMBUAMU U YHUBEPCANbHBIMU PESYTAMUBHBIMU OeLCMBUAMU.

1) Vuusepcanvhvie noznasamenvnsle Oeticmsus obecneuusaiom Qopmuposanue 06a306bix KOCHUMUBHbIX
npoyeccos 00yuanwuxcs (0c6oeHue Memoo08 NOHAHUS OKPYICAIOUjec0 MUpa, NpUMeHeHUue 102U4eCcKuXx,
ucc1e008amenbCKux onepayuti, ymeHut pabomams ¢ ungopmayueti).

Ba3oBble JJornuyeckue geiicTBUA:

— BBIABJIATH U XapPaKTECPU30BaATh CYIIECCTBEHHBIC IIPU3HAKU MATEMATUICCKUX 06T>CKTOB, HOHHTHP'I,
OTHOIIICHUH MECXKOY NOHATUAMU,

— (dopmynHupoBaTh ONpeeeHUs MOHATHI; YCTaHABINBATH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKALIUH,
OCHOBaHUS JJ1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIH3a;

— BOCHPUHUMATh, OPMYIUPOBATH U MPe0OPa30BBIBATH CY)K/ICHUS: YTBEPAUTEIbHBIEC U
OTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE;

— YCJIOBHBIC; BBIABJITE MATCMATUYCCKHUC 3dKOHOMCPHOCTH, B3aUMOCBA3U U IIPOTUBOPCUUS B Q)aKTaX,
JaHHBbIX, Ha6J'IIOI[eHI/IHX U YTBCPIKIACHUAX,

— Hpcajiaratb KpUuTCpHUU JJIA BbISABIICHUS SaKOHOMepHOCTeﬁ u HpOTHBOpC‘IHﬁ;

— JACJIaTb BbIBOJALI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX U HHAYKTUBHBIX
YMOSaKqueHHﬁ, YM03aKHIOquHﬁ I10 aHAJIOT'HH,

— pa3bupaTh 10Ka3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHUH (TIpsAIMbIE U OT IPOTUBHOT'O), TPOBOIUTH
CaMOCTOSITENIbHO HECIIOKHBIE I0KA3aTEeNIbCTBA MaTeMaTUYECKUX (PaKTOB, BBICTPAUBaTh apryMEHTAIHIO,
HPUBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI;

— 000CHOBBIBaTh COOCTBEHHBIC PacCCyxACHUA BBI6I/IpaTL crocoo peaicHuAd yqe6H0171 3agauun
(CpaBHI/IBaTL HCCKOJIBKO BAPHUAHTOB PCIICHUA, BBI6I/IpaTB HanOoJee MOAXOOSIIHHI C y‘-IéTOM
CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/ICB).

ba3oBble uccienoparelbcKue AeiicTBHS:
— HCIIOJIB30BaTh BOIIPOCHI KaK HCCIIeJ0BaTEIbCKUM HHCTPYMCHT ITIO3HAHU,

— (opMyIHPOBATH BOIIPOCHI, (GPUKCUPYIOIIUE POTUBOPEUNE, IPOOIIEMY, CAMOCTOSTENIEHO
yCTaHaBJIMBATh KCKOMOE U IJaHHOE, (POpPMUPOBAThH TUIIOTESY,

— apryMEHTHUPOBAThH CBOIO IO3ULUIO, MHEHHUE;

— IMPOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIAHY HECJIO0KHBIN 9KCIICPUMCHT, H€6OHBH_IOG
WCCIIeIOBAaHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO O0BEKTa, 3aBUCIMOCTEN OOBEKTOB
MEXTy CO0OI;

— CaMOCTOSITENIEHO (OPMYITUPOBATh 0000IIEHNUS ¥ BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUs, MICCIICIOBAHNUS, OIICHUBATH JJOCTOBEPHOCTH IMOTYUYCHHBIX PE3YJIHTATOB, BHIBOJOB U
00001IIeHII; POTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPETIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.



Pabora ¢ undopmanmeii:

— BBIABJIATH HEAOCTATOUYHOCTHh U I/I36BITO‘IHOCTI> I/IH(l)OpMaHI/II/I, JaHHBIX, HeO6XOI[I/IMI)IX JJIs peHIeHI/IfI
3a/1a4u;

— BbIOMpATh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX
BUJIOB U (DOPM NpEACTABIICHUS;

— BbIOMpaTh opMy IpeacTaBIeHUs HHPOPMAIK U WILTIOCTPUPOBATH pellaeMble 3a7aul CXEMaMH,
quarpammamu, HHOM rpa@ukoi 1 ux KOMOMHAIMSIMUY;

— OIIEHMBATh HAJEKHOCTh HHPOPMAIINH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUUTENIEM HIIN
c(OpMyYIMPOBAHHBIM CAMOCTOSTENIBHO.

2) VHueepcanvHvle KOMMYyHUKamueHbwle Oeticmeusi 00ecneuusam chopmupo8aHHoOCmyb COYUATLHbIX
HABBLIKOB 00Y4aAIOUWUXCAL.

Oo0menue:
— BOCHPHUHUMATH U (OPMYJIUPOBATE CYXKJICHHS B COOTBETCTBHH C YCIOBHSAMH M LEISIMHU OOIICHUS;

— SICHO, TOYHO, I'paMOTHO BbIpAKaTb CBOIO TOYKY 3PCHHA B YCTHBIX U IIMCbMCHHBIX TCKCTaX, 1aBaTbh
IMOSICHCHMUS 110 X0y PCIICHHUA 3aJa4l, KOMMEHTUPOBATh HOJ'Iy‘lCHHBIfI pE3YIbTAT,; B XOIE 06CY}I(,I[6HI/IH
3a/1aBaTb BOIIPOCHI 11O CYIICCTBY O6CY)KI[3€MOI>1 TCMBI, HpO6J'IeMI>I, pemaeMoﬁ 3aJa4u, BbICKA3bIBATb
HNACHU, HAIICJICHHBIC HAa ITOHUCK PCIICHUS

— COITOCTABJIATH CBOU CYXKICHUSA C CYKACHUAMU APYTIUX YUACTHUKOB JHAJIOra, O6H3py>I(I/IBaTI>
pasiiiauc u CXoaCTBO HOSI/IHI/Iﬁ;

— B KOPPEKTHOI Gopme popMyIupoBaTh pa3HOIIACHS, CBOH BO3PAKECHHUS,;
— TPEICTaBIATh PE3yNbTaThl PEIICHUS 33/1a4H, YKCIIEPUMEHTa, UCCIIEOBAHUS, TPOEKTA;

— CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHUS C YUETOM 3ajjayu MpEe3eHTaluu U 0COOCHHOCTEH
ayJUTOpUH.

CoTpyaHnuecTBo:

— IIOHHUMATh U UCIIOJIB30BaTh IPCUMYLICCTBA KOMaHIHOH 1 HHI(HBH,HyaHBHOﬁ pa6OTLI IIpu pCHICHUHA
y‘le6HBIX MAaTeMaTUYCCKUX 3aJa4;

— TPUHUMATH 1IeJTb COBMECTHOM JeSATEIbHOCTH, TNIAHUPOBATh OPraHU3aIIUI0 COBMECTHOM padoThI,
pacnpenensaTh BUAbl paboT, JOrOBapUBaThHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThI;

— 0000111aTh MHEHUS HECKOJIBKUX JIIOJIeH; y4acTBOBATh B IPYMIIOBBIX (popMax paboTsl (00CyKaeHuU,
00OMEH MHEHHSIMU, MO3TOBbIE LITYPMBI U JIP.);

— BBITIOJHATH CBOIO 4aCTh pa6OTBI U KOOPAWHHUPOBATH CBOU HCﬁCTBHH C ApYI'uMU WICHAMU KOMAaHbI;

— OLEHHMBATh KaYeCTBO CBOETO BKJIaJa B OO POAYKT 110 KPUTEPUAM, c(HOpMyITUpPOBAaHHBIM
Y4aCTHUKAaMHU B3aUMOJCHCTBUS.

3) Vuueepcanvhuvie pecynamuesnsie oelicmsus obecneuusaom Gopmuposarue cCMoviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszaums:

— CaMOCTOSITENILHO COCTABJIATH IJIaH, AITOPUTM PELICHUS 3a7auu (WM €ro YacTh), BRIOMPATh CIoco0
pereHust ¢ y4ETOM UMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh
KOPPEKTHPOBATH BapUAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(pOPMALINH.



CaMOKOHTPOJIb:

— BJIAACTH CIIOCOOaAMM CaMOIIPOBEPKH, CAMOKOHTPOJIA MPOoLECCa U pE3yJibTaTa pCIICHUA

MaTeMaTUYEeCKOM 3a1adu;

— MPEABUIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPH PEILICHNH 33/1a4¥, BHOCUTh KOPPEKTUBHI B

JACATCIIBHOCTh HA OCHOBE HOBBIX O6CTO$IT€.]'H)CTB, HaﬁﬂeHHBIX OIHI/I60K, BBISIBJICHHBIX pr,)lHOCTGfI;

— OIICHUBATb COOTBECTCTBUEC PEIyJIbTaTa ACATCIbHOCTHU IMOCTaBJICHHOM eI 1 yCIIOBHAM, OOBACHATH
MIPHUYUHBI JOCTHIXKCHUSA WU HEAOCTUIKCHU LICJIN, HAXOAUTH OH_II/I6Ky, JaBaTb OCHKY HpI/IO6peTéHHOMy

OTIBITY.

IMPEAMETHBIE PE3YJIbTATDI

Yuciia 1 BLIYUCJIECHUA

[ToHrMaTh ¥ IPAaBUIBHO YHOTPEOIATH TEPMHUHBI, CBSA3aHHBIE C HATYPAJIIbHBIMU YHCIIaMHU, OOBIKHOBEHHBIMU
U JIECATUYHBIMU JIPOOSIMH.

CpaBHMBATH M YHOPSIOUYMBATh HaTypalbHbIC YHCIIA, CPABHUBATH B IPOCTEUIINX CIy4asiX OOBIKHOBEHHBIE
JIpOOH, TECATUIHBIC TPOOH.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM (UHUCIOBOI) MPSAMOIA C COOTBETCTBYIOLIMM €i YUCIIOM U U300paxaTthb
HaTypaJIbHbIE YMCJIa TOUKAMH Ha KOOPAMHATHOMN (YUCIIOBOM) IPSIMOH.

BrimonsaTe apupmMeTHuecKue JecTBUS C HaTypaTbHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMH JPOOSIMU B
MIPOCTEUINX CITyYasix.

BBINOIHATE IPOBEPKY, NPUKHUJIKY PE3yJIbTaTa BEIYUCICHUN.

OxpyrisTh HaTypajabHbIE YHCIA.

PenmieHne TeKCTOBBIX 3aa4

Perrate TEKCTOBBIC 3a1a4M APUPMETHICCKUM CIIOCOOOM U € ITOMOIIBIO OPraHU30BAaHHOTO KOHEYHOTO
niepebopa BceX BO3MOXKHBIX BAPHAHTOB.

Perrats 3a1a4m, coeprkaiine 3aBUCUMOCTH, CBSI3BIBAIOIIHE BEJTMUUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE;
IICHA, KOJIMYECTBO, CTOMMOCTb.

Hcnonbs30BaTh KpaTKue 3aMmucH, CXEMbI, TaOIUIIbI, 0003HAUYCHHMSI TIPU PEIICHUH 3a7a4.

ITonp30BaThLCa OCHOBHBIMU CANMHUIAMHU U3MECPCHUA: LICHBI, MACChl; PAaCCTOAHUA, BDEMCHH, CKOPOCTH;
BbIpaXXaTb OJHU €AWMHUIBI BEJIN- YWHBI YCPE3 APYTUC.

W3BnekaTh, aHATU3UPOBATH, OIIEHUBATh HH()OPMAIIHIO, IPEICTABICHHYIO B TA0JIHUIIE, HA CTOIO0YATOMN
JuarpaMMme, HHTCPIPETUPOBATE MPCACTABJICHHBIC JaHHBIC, UCIIOJIB30BAaTh JAHHBIC TP PCIICHHUU 3aaa4.

Harasiinas reomerpust

[Tosnb30BaThbCs reOMETPUUECKUMHU MOHITHSIMU: TOUKA, NPsiMasi, OTPE30K, JIyd, YI0Jl, MHOTOyTOJIbHUK,
OKPYHOCTb, KPYT.

[IpuBoauTE MpUMepsl 00BEKTOB OKPYKAIOIIET0 MUPA, UMEIOHINX (POPMY U3yUEHHBIX T€OMETPUUECKUX
duryp.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yTJIaMH: BEpIIMHA CTOPOHA; C MHOTOYTOJIbBHUKAMHU: YToJ,
BEpILIMHA, CTOPOHA, IMaroHajb; C OKPY>KHOCTBIO: paJyc, AUAMETP, LIEHTP.

N306paxaTh u3yueHHble reoMeTpuueckre GUrypbl Ha HETMHOBAHHOM M KJIETYaTON OyMare ¢ oMOUIbIO
LHUPKYJIS ¥ IMHEHKU.

HaxoauTs 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C TIOMOIIIbIO IMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOM JUTMHBI; CTPOUTH OKPYKHOCTb 33JJaHHOTO pajnyca.

Hcnonb30BaTh CBOICTBA CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBaJIpaTa JUisl UX MOCTPOSHUS, BBIYMCIICHUS



IUIOINAAM U TIEpUMETpA.

Bbruncnare nepumeTp M miiomabs KBajapara, npsiMoyrojibHUKa, (Uryp, COCTaBIEHHBIX U3
NpSMOYTOJIBHUKOB, B TOM YHclie PUTyp, H300pakEHHBIX Ha KJIeTYaToi Oymare.

[Tonp30BaThcs OCHOBHBIMM METPUYECKMMHU €AMHULIAMU U3MEPEHUS JUTMHBI, TUIOILAAN; BEIPAXKaTh OJJHU
€IMHHULIbI BEJINYMHBI Yepe3 ApyTHE.

Pacno3HaBath napauienenumnes, Kyo, UCIoJIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo IpaHb, U3MEPEHUS;
HaXOJUTh U3MEPEHMS NapajuieNenunena, Kyoa.

Brrancnare 060b6€M Ky0a, nmapasuienenumeaa no 3aJaHHbIM U3MEPEHUSM, N10JIb30BaThCs €AMHULIAMU
u3MepeHus oobéMa.

Pemarts HECT0XKHBIE 3aaa4u Ha UBMCPCHUC I'COMCTPHUICCKUX BCIIMYUH B IIPAKTUYCCKUX CUTYyaALlUAX.



TEMATHUYECKOE IINTAHUPOBAHHUE

YMHOXCHUH, CBOMCTBA €IMHULIBI npu
YMHOXCHHUHU.

BreInonHATE apl/lC])MeTl/l'-lCCKl/lC HCﬁCTBHﬂ C HaTypaJbHBIMU YUCIIAMHU, BBIYUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHUI CO CKOOKaMH 1 6e3 CKOOOK;

[TuceMeHHbIi
KOHTPOJIb;
Tectuposanue;
CaMmoo1ieHKa ¢
HCIIOJIb30BAaHHEM
«O1eHoYHOTr0
JICTaY,

Ne HanmeHnoBaHue pa3ieoB H TeM KoaunuecTBo yacos Jlarta Bujasl gesiTeJbHOCTH Buasl, popmsbl DJIeKTPOHHBIE
n/m | mporpaMmsI H3y4YeHHs! KOHTPOJIS (uudposbie)
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE oOpa3oBaTe/bHbIE
padoThl padoThl pecypent
Paznen 1. Harypanbhbie ynciaa./leiicTBUsICHATYPATBHBIMH YHCIAMHT
1.1. | Hecsitnunas cucrema CUUCICHUS. 1 0 0 3HAKOMUTBCS C UCTOPUEH pa3BUTUS apUPMETUKH; YcrHblit onpoc;
ITucpmenHblIi
KOHTPOJIb;
1.2. | Psanx HaTypanpHBIX uncel. 1 0 0 YuTtaTh, 3aMCHIBaTh, CPABHUBATH HATYPAJIbHBIC YKCIIA; IPEAIaraTh 1 00CYKAaTh CIIOCOOBI CamooreHka ¢
YIOPSAOUMBAHUS YUCET; HCTIONB30BaHUEM
HMccnenosath cBOWCTBA HATYpaIbHOTO psija, yucen 0 U 1 mpy CIOKEHUH U YMHOKEHHH; «OrneHouHoro
JIHCTa;
1.3. | HarypanbHblii psz. 1 0 0 YuTath, 3aUCHIBATH, CPABHUBATh HATYpAJIbHBIC YHCIIA; IpeuIaraTb U 00CyXIaTh CIIOCOOBI VYerHblil onpoc;
YIOPSIOYMBAHUS YU CEIT; [TucbmenHbIH
N300paskaTh KOOPAMHATHYIO MPSAMYI0, OTMEYaTh YUCIIA TOYKAMH HA KOOPIMHATHON MPSMOH, KOHTPOJIb;
HAaXOJUTb KOOPJMHATHI TOUKH;
HccnenoBath CBOMCTBA HATYPAIBLHOTO psida, urces 0 u 1 IpH CIIOKEHHH 1 YMHOXXCHHH;
1.4. [ Yucmno 0. 1 0 0 HccnenoBatk cBOMCTBA HATYPAIBHOTO psifa, urces 0 1 1 IpH CIIOKEHUH 1 YMHOXKEHHU; ITuceMeHHbII
KOHTPOJIB;
1.5. | HatypaibHble uncia Ha KOOPAWHATHOMH 2 0 0 M300paxxaTh KOOPIMHATHYIO MPAMYIO, OTMEYATh YHCJIa TOUKAMH Ha KOOPAUHATHOM MPSIMOIA, VYerusiit onpoc;
TIPSIMOiA. HaXOAUTh KOOPAMHATHI TOUKH; IIucepmenHsbIi
KOHTPOJIb;
1.6. | CpaBueHue, 2 0 0 HccnenoBarh cBOWCTBA HATYpaIbHOTO psija, yucen 0 U 1 npy CIOKEHUN U YMHOXKEHHH; YcrHblit onpoc;
OKPYTJIEHHEHATYPaIbHBIXUHCEL. Hcrnonp30BaTh NPaBUIIO OKPYIJICHUs HATYPAIbHBIX YHUCEI; ITucpmenHbIi
KOHTPOJIb;
1.7. | Apudmernueckue AeHCTBUS C 10 1 1 BhInonHAT apuMETHYECKHE ISUCTBHS C HATYPAIbHBIMK YHCIIAMH, BBIYUCIISTH 3HAYCHUS Konrponsnas
HaTypaJbHBIMU YUCIAMH. YHCIIOBBIX BRIPKEHHIT CO CKOOKaMH 1 6e3 CKOOOK; pabora;
3anuchIBaTh NIPOU3BEJCHHUE B BUJIE CTENIEHHU, YATATh CTENIEHH, UCIIOJIb30BATh TEPMUHOJIOTUIO IpakTuyeckas
(ocHOBaHWUe, TTOKa3aTelb), BEIYHCIIATH 3HAUCHUS CTCICHEH; pabora;
BBINONHATS NIPUKUIKY U OLIEHKY 3HaU€HUH YMCIIOBBIX BHIPAXKEHUM, Ipe/IaraTh ¥ IPUMEHATh
MPUEMBI IPOBEPKHU BBIYUCIICHHUI;
1.8. | CoiicTBa HyI1st IPH CIOKEHUU U 1 0 0 Hccnenosatb CBOMCTBA HATYPAIBHOTO psifa, ynucen O U 1 mpH CIOXKEHUN U YMHOXXECHHH; Ycerubiii onpoc;




1.9. | IlepemecTuTenbHOE M COYETATEIILHOE Vcnonb30BaTh MU BEIYUCICHUAX IEPEMECTUTEIIEHOE M COUETATEIbHOE CBOMCTBA CIIOKEHUS U | YCTHBI onpoc;
CBOMCTBA CJIOKEHUSI U YMHOKEHHUS, YMHOXEHHS], paclpe/IeINTEeIbHOE CBOHCTBO YMHOXKEHHUS; ITuceMeHHbIH
pacnpenesuTeNIbHOe CBOWCTBO DopMyIIHPOBAThH U IPUMEHATH IPaBHUiIa IPEOOPa30BaHMs YNCIOBBIX BBIPAKECHHUI HA OCHOBE KOHTPOJIb;
YMHOXEHHS. CBOMCTB apu(METHUECKUX ACHCTBUIA; Tectuposanue;

HccnenoBars YHCIOBbIC 3aKOHOMEPHOCTH, BBIZIBUTaTh U 0OOCHOBBIBATH THUIIOTE3bI, CamoorieHKa ¢
(opmynupoBaTh 000011I€HHS 1 BBIBOIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO HCCIIET0BAHHS; HCIIOJIb30BaHHEM
DopMyIIHPOBATH ONPECICHHS ACTUTENS U KPATHOTO, Ha3bIBaTh ACIUTENN U KPATHBIC YUCIIa; «O1eHoYHOT0
pacro3HaBaTh MPOCTHIC M COCTABHBIC YHCIA; (OPMYIIMPOBATH U MPUMEHSATh IPU3HAKH JIHCTaY;
JlenuMocTH Ha 2, 3, 5, 9, 10; mpUMEHATH allrTOPUTM Pa3ioKeHHs YUcia Ha TPOCThIe

MHOXKUTEJIH; HaXOIUTh OCTATKH OT JICJICHHUS U HETOIHOE YaCTHOE;

1.10. | denurenu u kpaTHbIe Yucia, DopMyHpoBaTh onpeeaeH s AIUTeNs U KPaTHOTO, Ha3bIBaTh JACIUTEIN U KPaTHbIE YUCIa; VYerHblit onpoc;

pa3ioKeHHe YKHCiia Ha MHOXKUTEIH. pacrio3HaBaTh POCTHIE U COCTaBHBIE YKCIIA; (POPMYINPOBATH U IPUMEHSTH IPU3HAKU TTuceMeHHbII
JIeMMOocCTH Ha 2, 3, 5, 9, 10; IpUMEeHSTh allrOPUTM Pa3iIoKeHHs Yicia Ha IPOCThIe KOHTPOJIb;
MHOXKUTEJIH; HaXOIUTh OCTATKH OT JIEJICHUSI U HETOJIHOE YaCTHOE; IIpakriueckas
pabora;
1.11. | Jlenenue ¢ ocTaTKOM. Pacrio3HaBaTh HCTHHHBIE U JIOXKHBIEC BHICKA3bIBAHHS O HATYPAIbHBIX YUCIIAX, IPUBOIUTH VYerublit onpoc;
MPUMEPBI U KOHTP- IIPUMEPBI, CTPOUTD BHICKA3bIBAHHS M OTPULIAHUS BBICKA3bIBAHUIT O TIuceMeHHbII
CBOMWCTBaX HATYyPaJIbHBIX YHCEI; KOHTPOJIb;
KoHCTpyHpoBaTh MaTeMaTH4ECKHE MPEUIOKEHHS C IO MOIIBIO CBSI30K «U», MW, KECIH. ..,
TO...»;
Pemiate TeKCTOBBIC 3a/1a4 apUPMETHIECKUM CIIOCOOOM, UCTIOIb30BaTh 3aBUCHMOCTH MEXKTY
BEJINUMHAMH (CKOPOCTB, BPEMsI, PACCTOSIHKE; 1I€Ha, KOJINYECTBO, CTOMMOCTD H JIp.):
aHAJM3UPOBATh U OCMBICIIMBATh TEKCT 3a/1auH, IIepehOpMyIHPOBaTh YCIOBUE, H3BICKATh
HEOOXOANMBIC JaHHbIC, YCTAHABINBATH 3aBUCUMOCTH MEX/y BEJIMYMHAMH, CTPOUTH
JIOTUYECKYIO LIETIOUKY PacCy K ACHUM;
MozenupoBath X0/ PEIICHHUS 3a1a41 C TOMOIIBIO PUCYHKA, CXEMbI, TAOIHIIBI;

1.12. | IIpocThlie U cocTaBHBIC YHCIIA. DopMyIHpoBaTh oNpeesIeH s AIUTeNs U KPaTHOTO, Ha3bIBaTh JACIUTENIN U KPaTHbIC YUCIa; VYerublit onpoc;
pacro3HaBaTh MPOCTHIC M COCTABHBIC YHCIA; (OPMYIIUPOBATH U PHUMEHSATh IPU3HAKH ITuceMeHHbII
JIeNUMocCTH Ha 2, 3, 5, 9, 10; IpUMeHATh allrOPUTM Pa3iIoKeHHs Yicia Ha IPOCThIe KOHTPOJIb;
MHOXKUTEJIH; HaXOUTh OCTATKH OT JICJICHUS U HEIOJIHOE YaCTHOE;
Pacnio3HaBaTh HCTHHHBIE U JIOXKHBIE BBICKA3bIBAHUS O HATYpaJIbHBIX YHUCIIAX, IPUBOAUTH
MPUMEPBI U KOHTP- IIPUMEPBI, CTPOUTD BHICKA3bIBAHHS ¥ OTPULIAHUS BBICKA3bIBAHUIT O
CBOWCTBAX HATYPAJIbHBIX YHCEI;

1.13. | IIpusnakn nenumoctu Ha 2, 5, 10, 3, 9. HMcnons30BaTh MPpH BBIYUCICHUAX IEPEMECTUTEIILHOE M COUYETAaTeNIbHOE CBOMCTBA ciioxkeHus 1 | KoHTponbsHas
YMHOKEHUS, PaclpeeIUTeIbHOE CBOMCTBO YMHOXKCHHUS; pabora;
DopMyIHPOBaTh U IPUMEHSATH NPABHIIA IPEOOPa30BaHMS YMCIOBBIX BRIPAKEHHUI HAa OCHOBE IIpakTHueckas
CBOICTB apu(METUUECKUX ACHCTBHIA; pabora;
VccenenoBarh YMCIOBBIC 3aKOHOMEPHOCTH, BBIIBUIaTh M 000CHOBBIBATH THIIOTE3HI,
hopmynupoBaTh 0000IIEHNS U BEIBOBI TI0 Pe3yJIbTaTaM IPOBEAEHHOTO HCCICIOBAHNS,
DopMyIHpOBaTh ONpeEeICHHs ANIUTENS U KPaTHOTO, Ha3bIBaTh JACIUTENIN U KPaTHBIC YUCIa;
pacrio3HaBaTh IPOCTHIE M COCTABHBIC YHCIa; (OPMYIIUPOBATH U IPHUMEHSATh IPU3HAKH
JIeNUMOCTH Ha 2, 3, 5, 9, 10; IpUMeHATh aJlTOPUTM Pa3iIoKeHHs Yicia Ha IPOCThIe
MHOXKUTEJIH; HaXOIUTh OCTATKH OT JICJICHUS U HETIOJIHOE YaCTHOE;
Pacnio3HaBaTh HCTHHHBIC U JIO’KHBIC BBICKa3bIBAHUS O HATYpaJbHBIX YHCIIAX, IPUBOAUTH
NIPUMEPHI U KOHTP- IIPUMEPBI, CTPOUTD BHICKA3bIBAHHS ¥ OTPUIIAHUS BBICKa3bIBaHUI O
CBOWCTBAX HATYypPaJIbHBIX YHCEII;

1.14. | Crenens ¢ HaTypaJIbHBIM ITOKa3aTEIEM. MoenupoBaTh X0/ PEIICHHs 3aJa491 C IIOMOILBIO PHCYHKA, CXEMBI, TaOJIULIBI; VerHblit onpoc;

HPHBORI/ITB, pa3614paTL, OLEHUBATh Pa3JIMYHBIC PEUICHUS, 3aIIUCH pemeHHﬁ TEKCTOBBIX 3a1a4,

ITucemeHHBII
KOHTPOJIB;




1.15. | UncnoBblie BbIpaXKEHHS; TTOPSIIOK 2 KpuTHdecky oleHHBaTh MOJIyUCHHBIH Pe3yJIbTaT, OCYIIECTBISTH CAMOKOHTPOIIb, IIPOBEPSIS [TucbmeHHbBIH

JICHCTBHH. OTBET HA COOTBETCTBUE YCIOBHIO, HAXOIUTh OIIUOKH; KOHTPOJIb;
Pemate 3aja4un ¢ MOMOIIBIO 1epedopa BCeX BO3MOXKHBIX BAPHAHTOB;
3HAKOMUTHCSI C UCTOPUEH pa3BUTHs apUPMETHKH;

1.16. | Peurenue TeKCTOBBIX 3a/1a4 Ha 3 Pemats 3a1auu ¢ moMouipio epedopa Bcex BOZMOXKHBIX BApHAHTOB; ITucemeHHbII
Bceapu(pMeTHYeCKHe ACHCTBUSI, Ha KOHTPOJIB;
JIBHIKECHUE U TIOKYTIKA KonTposnbHast

paborta;

Hroro no pazaeny: 43

Paznen 2. Harnsianast reomerpust. JINHUM HA NUI0CKOCTH

2.1. | Touka, mpsimasi, OTPE30K, JTyH. 1 Pacno3HaBaTh Ha YepTekKax, PUCYHKaX, OMHUCHIBATH, HCIIONB3YS TEPMUHOJIOTHIO, U H300paXkaTh | YCTHBII 0mpoc;
C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Jy4, YTOJI, JOMaHyIo, ITuceMennbIit
OKPYKHOCTb; KOHTPOIIb;
Pacrnio3HaBath, IPUBOIUTH NPUMEPHI OOBEKTOB PEaIbHOTO MUPa, UMEIONIHMX (OPMY H3yUEHHBIX
¢uryp, oleHNBaTh UX JIMHEHHBIE Pa3MepBI;

Hcnons3oBaTh IMHEHKY W TPAHCTIOPTHP KaK HHCTPYMEHTHI ISl TOCTPOCHUS U H3MEPEHHUS:
M3MEpATH JUIMHY OT pe3Ka, BeIMUUHY yTJIa; CTPOUTH OTPE30K 3alaHHON JUIMHBI, YTOJI,
3aJJaHHO} BEJIMUMHBI; OTKJIA/IBIBATh IIUPKYJIEM PaBHBIC OTPE3KH, CTPOUTH OKPY’KHOCTh
3aJJaHHOTO paanyca;

2.2. | JlomaHas. 1 Hcnonb30BaTh JMHEHKY U TPAHCTIOPTUP KaK MHCTPYMEHTBI ISl IOCTPOCHUSI U U3MEPEHUSL: VYerubiit onpoc;
M3MEpPATH JUIMHY OT pe3Ka, BEMUYHHY YIJia; CTPOUTH OTPE30K 3aJaHHOM UTHHBI, YTOJI, ITuceMeHHBIH
3aJJaHHOI1 BETMUMHBI; OTKJIA/IBIBATh LIUPKYJIEM PaBHBIC OTPE3KH, CTPOUTH OKPYKHOCTh KOHTPOJIb;
3aJJaHHOTO paanyca;

M300paxxaTh KOHPHUTYpALIMK FTEOMETPHUYECKUX (PUTYP M3 OTPE3KOB, OKPYKHOCTEH, HX YacTel
Ha HEJIMHOBAHHOM U KJleT4aTo# Oymare; npe/yiarath, OMUCHIBATH U 0OCYXK/IaTh CIIOCOODI,
aITOPUTMBI TIOCTPOCHHUS;

Pacno3HaBaTh 1 U300pakaTh HA HEIMHOBAHHOW M KJIETYaTO# Oymare npsiMOii, OCTPBIi, TYIOH,
Pa3BEPHYTHIN YIJIbl; CPABHUBATH YTIJIbI;

Bbruncaars JTHHBI OTPE3KOB, IOMAHBIX;

2.3. | U3mepenue mHbI oTpe3Ka, 1 BbIuncnarh JUIMHEL OTPE3KOB, JIOMAHBIX; VYerublit onpoc;
METPHYECKHUE eIUHULIBI N3MEPEHUS. TToHMMaTh ¥ UCTIONIB30BATh NPH PEILICHUH 33124 3aBHCUMOCTH MEX/1y €ANHUIAMU TIuceMeHHbII
JUINHBL. METPUYECKON CHCTEMBI Mep; 3HAKOMUTHCS C HEMETPUUECKUMH CHCTEMaMU Mep; BBIPAXKaTh KOHTPOJIb;

JUIMHY B Pa3JIMYHBIX €NHHUIAX U3MEPECHUS,
2.4. | OxpyXHOCTb M KPYT. 1 HccnenoBars Gurypsl 1 KOHQUrypanuu, UCIOIb3Ys LU(PPOBBIC PECYPCHI; VerHblil onpoc;
TIucbmeHHbIH
KOHTPOJIb;
2.5. | Ilpakruyeckas padora «IToctpoenue 1 M3006paxaTh KOHGUTYPALIMU TE€OMETPHICCKUX (PUTYD U3 OTPE3KOB, OKPY)KHOCTEH, HX dacTeit IIpakTHueckas
y30pa U3 OKPYKHOCTEI. Ha HEJIMHOBAHHOM M KieT4aToi Gymare; npesiaraThb, OlUCHIBATh U 00CYKAaTh CIOCOOBI, pabora;
ITOPUTMBI TIOCTPOCHHUS;
Bbruncnars JUIMHEL OTPE3KOB, IOMaHBIX;
IToHnMAaTh M UCTIONB30BATh NIPH PEIICHUH 33124 3aBHCUMOCTH MEXK/Ty €ANHUIIAMU
METPHYECKON CUCTEMBI Mep; 3HAKOMHUTHCS ¢ HEMETPHUECKUMH CHCTEMaMU Mep; BHIPAXKaTh
JUIMHY B Pa3JIMYHBIX €INHHUIAX U3MEPCHUS;
2.6. | Vrom. 1 Pacnio3naBath 1 H300paXkaTh Ha HETMHOBAHHOM M KJIETYATOH Oymare npsiMoid, OCTpBIi, Tymoi, | YcTHbI onpoc;

Pa3BEPHYTHIH yIIIbl; CPABHUBATH YTJIBI;

IIucepmenHsbIi
KOHTPOJTb;




2.7. | IpsiMoit, ocTpBIit, TymO# 1 pa3BEPHYTHIN | 2 Pacrnio3naBaTh, IPUBOJUTH NIPUMEPBI 00BEKTOB PEATbHOI0 MUPA, UMEIOINX (OopMy M3ydeHHBIX | YCTHBII onpoc;

YTJIBL. uryp, oLEeHNBATh UX JIMHEHHBIC Pa3MEpBI; ITuceMeHHBIH
Hcnonps3oBaTh IMHEHKY M TPAHCTIOPTHP KaK MHCTPYMEHTHI ISl TOCTPOEHUS ¥ M3MEPEHHUS: KOHTPOJIb;
M3MEPATH JUIMHY OT Pe3Ka, BEIMUUHY yTJa; CTPOUTh OTPE30K 3alaHHOMN JUIMHBI, YTOJl,
3aJJaHHOI BEJTMUUHBI; OTKJIAABIBATh IIUPKYJIEM PaBHBIC OTPE3KH, CTPOUTH OKPYKHOCTh
3a1aHHOTO paJinyca;
HcenenoBath GUrypbl M KOHGUTYpaLMH, UCTIONB3Ys LU(POBBIE PECYPCHI;

2.8. | U3mepenue yrios. 2 Pacro3HaBaTh, IPUBOUTH HIPUMEPHI 00BEKTOB PEAILHOTO MHpPA, HMEIOIHX (opMy H3ydeHHBIX | [InchMeHHBIH

¢uryp, ollCHUBATh UX JTUHEHHBIC pa3Mepbl; KOHTPOJIB;

2.9. | IlpakTuueckas pabora «Iloctpoenne 2 Pacmo3HaBaTh Ha YepTeXkax, PUCYHKaX, ONMCHIBATh, HCIIONb3Yys TEPMHUHOJIOTHIO, U H300paxkath | [IpakTHdeckas
yrno»IIpakTuueckas pabora C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, MIPSAMYIO0, OTPE3OK, JIyd, YTOJl, JOMaHyIo, paboTa;
«ITocTpoeHue yrioB» OKpPY’KHOCTB;

Hcnonp30BaTh TMHEHKY U TPAHCIIOPTUP KaK HHCTPYMEHTHI VIS IOCTPOCHUS H H3MEPEHHUS:
U3MEpATH JUIMHY OT pe3Ka, BeUUHHY YITa; CTPOMTh OTPE30K 33JaHHOI JTHHEL, YTOl,
3a/IaHHOI BETMYMHBI; OTKJIA(bIBATh IIUPKYJIEM PaBHbIE OTPE3KH, CTPOHTH OKPYKHOCTb
3aJITaHHOTO PAZIyca;

Hroro no pazgeny: 12

Paznen 3. O6bIkHOBEHHbIE 1POOH

3.1. | ApoGsb. 3 3HAKOMUTBCS C UCTOPUEH Pa3BUTUS apUPMETUKH; YcrHslit onpoc;

[TucbmenHbIN
KOHTPOJIb;
3.2. | IlpaBusbHbIC 1 HENPABHIBHBICAPOOH. 2 MouenupoBath B rpadguueckoi, IpeaMeTHON GopMe, ¢ IIOMOIIBI0 KOMITBIOTEpA MOHSTHS 1 VYerHblit onpoc;
CBOICTBa, CBS3aHHbBIE C OOBIKHOBEHHOM JIPOOBIO; TIuceMeHHBII
HN306paxarh 0OBIKHOBEHHBIE IPOOH TOUKAMU Ha KOOPIUHATHON HNPSIMOM; HCIIONIB30BaTh KOHTPOJIB;
KOOPAMHATHYIO IPSMYIO I CPaBHEHUs JPOOei;
3.3. | OcHOBHOECBOWCTBO APOOH. 5 TIpoBOANTD MCCIIEOBAHHS CBOMCTB Apo0Oeii, OnUpasich Ha YUCIOBBIC SKCTIEPUMEHTHI (B TOM VYcrHblit onpoc;
YHCIe C TOMOIIBIO KOMIIBIOTEPa); ITucemennbIit
KOHTDOIIB;
3.4. | CpaBHenue apobeii. 4 YuTaThb U 3aIMCHIBATh, CPABHUBATh OOBIKHOBEHHBIE IPOOHU, IpeIIaraTb, 000CHOBBIBATH YcrHblit omnpoc;
00CyXIaTh CIOCOOB! YIOPSJOUYUBAHUS IpOOeit; ITuceMeHHbII
HpeﬂCTaBﬂﬂTb CMCUIaHHYO ﬂp06b B BHUJIC HCHpaBMJ’IbHOI‘/‘I 1 BBIACIIATH LUEIIYHO 4aCTh YMCJIa U3 KOHTPOIJIb;
HENpaBUILHON Jpoou;
3.5. | Cnoxenue u BEIYMTaHUE 10 BhINoONHATH apupMeTHYECKHE JEHCTBHS ¢ OOBIKHOBEHHBIMH IPOOSMHU; TPUMEHSTh CBOMCTBA VYcrubiit onpoc;
OOBIKHOBEHHBIX IPOOEH. apudMeTHIECKHX NEUCTBUM IS PAllHOHATH3ALMY BBIYHCIICHHUI; TTuceMeHHBIH
BBINONHATE NPUKUIKY M OLEHKY Pe3yIbTaTa BRIYHCICHUN; IpeIaraTb U IPHMEHATh IPUEMBI | KOHTPOIIb;
IIPOBEPKH BBIYHCIICHHUIT; Konrponbhast
ITpoBoauTH HCCIENOBAHUS CBOMCTB ApoOeii, OIHpasch Ha YHCIOBIE YKCIIEPUMEHTSHI (B TOM pabora;
quCIe ¢ IOMOIIBIO KOMIIBIOTEPA); ITpakTuueckas
Pacro3HaBaTh HCTHHHBIE U JIOXKHBIC BRICKA3bIBAHUS O IPOOSX, IPUBOJUTE IPHMEPHI K pabora;
KOHTPIIPUMEPEI, CTPOUTH BEICKA3BIBAHNS M OTPHIIAHUS BBICKA3bIBaHHIA; TecrupoBaHue;
JlukTaHT;
3.6. | Cmemannast 1po0b. 4 TpencraBnsaTh cMelaHHYI0 Apo0Ob B BU/IC HEMPABUIILHOM U BBIACIATH LEIYIO YaCTh YUCIA U3 YcrHslit onpoc;

HEMpaBUILHOM IpooH;
MozenupoBath X0/ PELICHHUS 331241 C IOMOLIBIO PUCYHKA, CXEMBI, TaOJIHIIBI;
IIpuBoauTH, pa30HUpaTh, OLEHUBATH PA3IMYHbIC PELICHHS, 3AIIMCH PEILICHAH TeKCTOBBIX 3a/1a4;

TTucbmMeHHbII
KOHTPOJTb;
TectupoBanue;
JlukTanT;




3.7. | YmHoxeHue u nenenue oObIKHOBEHHBIX | 10 BbInonuaTe apudmernyeckue aeiicTBus ¢ 0ObIKHOBEHHBIMU APOOSIMU; IPUMEHSATH CBOHCTBA VYerubiii onpoc;
nipo0eii; B3aMMHO-00paTHBIC IPOOH. apu(MeTHYECKUX JCHCTBUIN JUIs palliOHATM3ALMH BBIYUCICHUIA; ITuceMeHHBIH
IIpoBoanTk Hcce0BaHNs CBOUCTB APOOEH, ONUpPasich Ha YUCIIOBbIE IKCIIEPUMEHTHI (B TOM KOHTPOJIb;
YHCIIE C TIOMOIIBIO KOMITBIOTEPA); KonTponbHas
KpuTnuecky oLeHUBaTh NMOITY4YEHHBIH PE3yJIbTAaT, OCYIIECTBIATh CAMOKOHTPOIIb, IPOBEPSS pabora;
OTBET Ha COOTBETCTBUE YCIOBHIO, HAXOAUTB OIIMOKH; TpakTuueckas
pabora;

3.8. | Pemenue TekcToBbIX 3a/1a4, CO 3 Pemats TeKCTOBBIE 3aJja4H, COEPIKAILUE IPOOHBIE NaHHbIE, U 3371a4l Ha HAXO0XKAECHUE YacTH VYecrHblit onpoc;

JIeprKaIluX ApoOu. LEJIOT0 U LIEJIOTO 110 €70 YaCTH; BBIABIATH UX CXOACTBA U PA3JINYMS; ITucpmenHsbIi
MozenupoBath X0/ PELIeHHUs 331a4X C IOMOIIBIO PUCYHKA, CXEMBI, TaOIUIIBL; KOHTPOJIb;

3.9. [ OcHoBHble 3a mauu Ha IPoodH. 3 Pemath TeKCcTOBBIE 3a1a4H, COAepKaINe IPOOHBIE JaHHBIC, H 3aJaUH Ha HAXOXKICHHE YaCTH VYcrHeIit onpoc;

1LIEJIOT0 M LIEJIOTO 110 €70 YaCTH; BBIABIATh UX CXOACTBA U PA3INYMs; ITncpMennbIit
KOHTPOJIB;

3.10. [ IIpumenenue OykB juist 3anUCH 4 Pemath TeKCTOBBIE 3a/ja4H, COJEPIKALLUE APOOHBIE JaHHbIE, U 331a4l HA HAXOXKAECHUE YacTH IIuceMennbIit
MaTeMaTHYECKHX BbIPAXKEHUI 1 LEJIOr0 U LIEJIOTO 110 €r0 YaCTH; BBISABIATH UX CXOACTBA U PA3JINUMS; KOHTPOJIb;
MpeUI0KEHUH

HNroro no pasneny: 48

Paznen 4. Harsisiinast reometpusi. MHOIoyroJbHHKH

4.1. | MHOroOyronsHHUKH. 1 OnwuceIBaTh, UCTIOIB3Ysl TEPMHHOJIOTHIO, H300paXKaTh ¢ TIOMONIBIO YePTEKHBIX HHCTPYMEHTOB | [TucbMeHHBII
1 OT PYKH, MOJICIHPOBATh 3 OyMard MHOTOyTOJbHUKH; KOHTPOJIB;
ITprBoIUTE PHMEpPH! 00BEKTOB PEaTbHOr0 MUpPA, HMEIOIUX (OPMY MHOTOYTOJIBHHKA,

NPsIMOYTOJIbHUKA, KBAJIpaTa, TPEYroJbHHKa, OLEHUBATh UX JIMHEHHBIE Pa3MEpBl;

4.2. | YeTbIpEXyroibHUK, IPSIMOYTOIbHHUK, 2 TIpuBoaMTH IPUMEPBI 0OBEKTOB PEATFHOT0 MUPA, UMEIOIINX (JOPMY MHOTOYTOJIbHHKA, YcrHslit onpoc;

KBaJpar. NPSIMOYTOJIBHUKA, KBAJIpaTa, TPEYroJbHUKA, OLEHUBATh UX JIMHEHHBIC Pa3Mephl; TTucsMeHHbIH
KOHTPOJIb;

4.3. | Ilpakruyeckas padora «Iloctpoenue 1 CTpouTh Ha HETMHOBAHHOM U KJIETYaTOIl OyMare KBajpar U IPSIMOYTOIbHUK C 3aJaHHBIMH Ipakruueckas
IPSIMOYTOJIbHUKA C 33 JaHHBIMU JUIMHAMH CTOPOH; pabora;
CTOPOHAMU Ha HEJIMHOBAHHOM Oymare». HccnenoBarb CBOWCTBA NPSIMOYTOJIbHHIKA, KBaApaTa ITyTEM 3KCIIEPUMEHTA, HAOIIOAEHNUS,

U3MEPEHUs], MOJICINPOBAHUS; CPABHUBATh CBOICTBA KBaJIpaTa U MPSMOYTOJIbHUKA;
4.4. | TpeyroabHuK. 1 H300paxxaTh OCTPOYTOJIBHbIE, IPSIMOYTOJIBHBIE M TYIIOYTOJIbHBIE TPEYTOJIbHUKH; YcrHblit onpoc;
TTucemennbIit
KOHTPOJIB;

4.5. | Inowanps u nepuMeTp npsMoyronbHuka | 3 HWccnenoBaTh 3aBUCUMOCTb IIIOIIAAN KBapaTa OT JUIMHBI €70 CTOPOHBI; [MucbmeHHbII
¥ MHOTOYT'OJIbHUKOB, COCTaBJIEHHBIX U3 Hcnonb30BaTh CBOMCTBA KBAAPATHON CETKH JUIS TOCTPOSHUS QUTYp; pa3OuBaTh KOHTPOJIb;
HPSIMOYTOJIbHUKOB, €AMHHULIBI HU3MEPEHUS HPSIMOYTOJIbHUK Ha KBaJIPaThl, TPEYTOJIbHUKH; COCTABIIATH (DUTYpPBI U3 KBAAPATOB U TecTupoBanue;
IUIOLAIHI. HPSIMOYTOJIbHUKOB M HAXOAUTh X IUIOLIA/b, Pa30MBaTh (GUIypbl HA MPAMOYTOJIBHUKU U

KBa/JPaThl U HAXOIUTh UX IUIOILA/b;

BbIpakaTh BEJIMUUHY IUIOLIAAN B PA3IMYHbBIX €AMHULAX U3MEPEHHUS METPUUECKON CHCTEMBI
Mep, TIOHUMATh ¥ UCHIOJIb30BATh 3aBUCHMOCTH MEKJLy METPUUCCKIMH SIUHULIAMH H3MEPEHUS
TUIOIIA/IH;

3HAKOMUTBCS C IPUMEPAMU IPUMEHEHHS IUIOMIAAN U IEPUMETPA B IPAKTHYECKUX CUTYalUsIX;

4.6. | IlepumeTp MHOrO yrojabHHKA. 2 3HaKOMUTBCA C IPUMEPAMHU IPUMEHEHHs IUIOWAAU U IEPUMETPa B IPAKTUYECKUX cuTyanusx; | [TuceMeHHbIH
Pemmath 3a1auu U3 peaabHOM XKU3HH, IIPeUIaraTh U 00CYKIaTh Pa3IMYHbIe CIIOCOOBI PEIICHHST | KOHTPOIIb;
3az1a4;

Hrtoro no pasaeny: 10




Paznen 5./lecaTHYHBIE IPOOH

5.1. | Jecaruunas 3amuck apo0ei. 3 0 IpencraBisTh IeCATUUHYO 1p00b B BHEC OOBIKHOBEHHOM, YUTATh U 3allMChIBaTh, CPABHUBATh | YCTHBII OIPOC;
JIeCSTHYHBIC POOH, IpeyaraTb, 000CHOBBIBATH H 00CYKIATh CIIOCOOBI YIIOPSI0UHBAHHS IuceMeHHsIi
JIECATHYHBIX POOCH; KOHTPOJIb;

IIpakrHueckas
pabora;

5.2. | CpaBHEHHE ACCATHYHBIX IpOOCH. 3 0 M300paxxaTs AecITHYHbBIC APOOU TOUKAMHU Ha KOOPAMHATHOM MPSMOii; ITuceMennbIit

KOHTPOIIB;

5.3. | JeiicTBus ¢ AECATUUHBIMHU IPOOSIMHU. 20 1 ITprMeHsTH CBOMCTBA apU(PMETHUESCKUX ACHCTBHIT JUIS PallOHANH3AIIN BIYHCICHUIH; YcrHblit onpoc;
IIpoBoauTk HUcceI0BaHUs CBOUCTB JECATHUYHBIX JPO0OEii, ONUpasch Ha YUCIOBbIE ITucpmenHsbIi
9KCIIEPUMEHTBI (B TOM YHCIIE C IOMOIBIO KOMIIBIOTEPA), BBIABUraTh TUIOTE3bI U IPUBOAUTD KOHTPOJIb;
ux 000CHOBaHUS; KonTponbHas

pabora;
IIpakTnueckas
pabora;

.5.4. | OkpyrieHue IecsTHYHBIX IPOOeii. 3 0 TIpUMEHSTH PABUIIO OKPYIJICHUS TECATHYHBIX JPOOCii; VYerublii onpoc;

ITuceMeHHbII
KOHTPOJIB;
IIpakTHueckas
pabora;

5.5. | Pemenne TekcToBBIX 3aa4, 5 0 Pacrnio3HaBaTh HCTUHHBIE U JIOXKHBIC BHICKa3bIBAaHUS O APOOSIX, IPUBOJUTH IPUMEPBI H ITuceMeHHBIH

cozieprKaIuX POOH. KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS M OTPHI[AHHS BBICKAa3bIBAHUIA; KOHTPOJIb;
PemiaTe TeKCTOBBIE 3a1a4H, COCPKAILKME IPOOHbBIE JaHHbIE, U HA HAXOXKICHHUE YaCTH LIEJIOT0 U
LIEJIOTO 10 €T0 YaCTH; BBISABJIATD UX CXO/ACTBA U PA3IIHUMS;

5.6. | OcHoBHBIE 32 1a4n Ha IPOOH. 4 1 MouenupoBaTh X0/ PEIICHHs 3aJa41 C IOMOIBI0 PHCYHKA, CXeMbl, TaOnuLbl. [IpHBOINTD, VerHblit onpoc;
pa30upaTh, OLICHUBATh Pa3INYHbIC PEIICHHS, 3aIUCH PELICHHI TEKCTOBBIX 3a/1ay; IuceMeHHsIi
OnepupoBaTh APOOHBIMH YHCIAMU B PEAIbHBIX XKU3HCHHBIX CHTYAIUSX; KOHTPOJIb;

Konrponbnas
pabora;
Ipaxruueckas
pabora;

HWroro no pasneny: 38

Paznen 6. Harnsianas reomerpusi. Tesia u purypol B npocTpancTse

6.1. | MHOrOrpaHHUKH. 1 0 PacrniozHaBaTh Ha uepTexax, pUCYHKAX, B OKPYKAIOIEM MUPE IPSIMOYTOJIbHBIN VYerHblil onpoc;
Hapauiesenumne, Kyo, MHOrOrpaHHHUKH, ONUCHIBATH, UCIOJb3Yys TEPMUHOJIOTHIO, OLICHHUBATh
JIMHEHHBIE pa3Mepbl;
[TpuBOANTH NPUMEPBI OOBEKTOB PEALHOI0 MUPA, UMEIOIINX (POPMY MHOTOTPAaHHHKA,
HPSIMOYTOJIBHOTO MapajuieIenunesna, Kyoa;

6.2. | M306paxkeHHEe MHOTOTPaHHHUKOB. 1 0 M306paxars Ky0 Ha KlieT4aToi Oymare; TTuceMeHHbII
HccnenoBathb cBOHCTBa Ky6a, IPSIMOYTOIbHOTO TIapalIeNeluIie [a, MHOTOTPaHHHUKOB, KOHTPOJIB;
HCTIONB3YS MOJEIH;

6.3. | Mozaenu npocTpaHCTBEHHBIX TEJ. 1 0 MonenupoBats Ky0 n napanienenunes u3 OymMars U Npo4ux MaTepuaioB, 00bICHATh crocold | [TuchMeHHbIH
MOJIEJIMPOBAHMS; KOHTPOJIb;




6.4. | IlpsamoyrombHblii napasienenunesn, kyo. | 2 0 Hccnenosath cBOHCTBA Ky0Oa, IPIMOYTOJIBHOTO NapaslieNenureia, MHOrOrpaHHUKOB, VYerubiii onpoc;
UCIIOJIb3Ysl MOJEIIH; [TucbeMeHHbBIH
KOHTPOJIb;
6.5. | Pa3Béprku kyba u napaienenunesa. 1 1 Pacrnio3naBath 1 H300pakath pa3BEPTKH KyOa 1 napajienenure/a; IIpakrnueckas
pabora;
6.6.. [ IlpakTueckas padora «Pa3BépTka 1 1 MonenupoBath Ky0 1 napasnienenunes u3 6ymMaru u mpo4nx MaTepHalion, 00bsICHATh criocod | TIpakTuueckas
Ky0a». MOJICTTHPOBAHUS, paborta;
6.7. | O6bém kyOa, MpAMOYroJILHOIO 2 0 Haxoxutb u3MepeHHs, BEIMUCILTH ILIOIA/b IOBEPXHOCTH; 00BEM Ky0a, IIPsSMOYTOIbHOTO ITuceMeHHbII
napajuieNenunesa napajuIeNenurnea; ucciae10BaTh 3aBUCUMOCTb 00bEMa Ky0a OT JAIMHBL €ro pedpa, BbIIABUIAaTh U | KOHTPOJIb;
000CHOBBIBATH TUIIOTE3Y;
Hab6nroaTh ¥ IPOBOAUTH aHAJIOTUH MEX/LY TIOHATUSIMHU ILIOMAAN U 00bEMa, IIepUMETpa U
TUIOIA U TTOBEPXHOCTH;
Pacrio3HaBaTh HCTMHHBIC U JIOXKHBIC BHICKA3bIBAHUS O MHOIrOrpaHHUKax, IPpUBOAUTH MPUMEPHI
U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBaHHS M OTPULIAHHS BbICKA3bIBAHUIA;
Pewats 3a1aun u3 peanbHON KU3HU;
HUroro no pazneny: 9
Pasnen 7. lloBTopenue u 06001enne
7.1. | IloBTOpEeHNE OCHOBHBIX MOHATHI U 10 0 BorauciiaTh 3HaYSHUS BEIPAXKEHH, COJCPIKAIMX HATypabHbIC YKCiIa, OOBIKHOBEHHBIC U VYerHblit onpoc;
METO/IOB Kypca 5 kiacca, 00001eHne JIECATHYHBIC APOOH, BBIOIHATH PEOOPa30BaHHs YHCEIT; [TucbmenHbIH
3HAHUH Br10upath criocod cpaBHEHUS YUCEll, BBIYMCICHUH, IPUMEHSATh CBOIMCTBA apu(MeTHIECKHUX KOHTPOJIb;
JIEHCTBUH 7S pallMOHATIM3AlUN BBIYUCICHUH; TectupoBanue;
OcCyLIeCTBIISTh CAMOKOHTPOJIb BBINOIHAEMbIX ACHCTBUIT M CAMONIPOBEPKY pe3yIbTaTa CamooreHka ¢
BBIYUCIICHUH; HMCIOJIb30BAHUEM
Pemiath 3a1a4u u3 pCaHBHOﬁ KU3HH, MPUMCHATh MAaTEMAaTUYCCKUE 3HAHUS IJIA PEIICHUA 3a1a4 ((OHCHO'—IHOFO
U3 ApYTuX y4eOHBIX IPEAMETOB; JIMCTay;
PeraTe 3a1auu pa3HbIMH CIIOCOOAMHU, CPAaBHUBATH CIIOCOOBI PELICHHS 3a/1a4H, BBIOUPATh BIIP;
PaIMOHABHEIH CIIOCO0;
HWtoro o pasaeny: 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

IMPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHUE

BcenenHoit), JUIMTENbHOCTD
MPOLIECCOB B OKPYIKAIOIEM MHPE

W306paxenue Gpuryp, B TOM YHCIIe Ha KIETYATOM
Oymare

Ne | Tema ypoka KosmmuecTBo yacoB Jarta Konrtpoanpyemsie 31eMeHTBI IIpoBepsieMble dJIeMEHThI COlEPKAHUS Buasi, popmser
n/n H3Yy4eHHs | colep:KaHUs KOHTPOJIS
BCEro | KOHTPOJIbHBIE | MpaKTHYECKHe
padoThbI padoThI
1 Psin HaTypanbHBIX YUCEN U HYJIb 1 0 0 JlecsaTiyHas cucteMa CYMCIICHHUSI. Hudpa u yncno. Apudmernyeckue eHCTBUS C CamoolLeHKa ¢
PuMckas Hymepauus HaTypaJIbHBIMU YMCIIaMU. JlecsTHYHAs cucTeMa HCIIONB30BAHHEM
CUHCIIEHUS «O1eHouHOro
JIHCTa;
2 JlecaTH4HAs cUcTeMa 3alliCH HaTypalbHBIX Yucel. Pumckas 1 0 0 JlecaTHdHas cUcTeMa CYUCIICHHUS. udpa u yncno. ApupmMernyeckue qeHCTBUS C CamooleHka ¢
HyMepanus Pumckast Hymepanust HATypaIbHBIMH YHCIaMU. JlecaTUIHAs cHCTeMa HCIOJIb30BaHUEM
CUHCIICHHS «O1eHoYHOTrO
JIHCTaY;
3 YreHue U 3aMKiCh HATYPAJIbHBIX YHCEN. 3aMKCh YKCIIa B BUIE 1 0 0 Oxpyrienne yncen. [Tpukuaka n [udpa u uncno. Apupmernyeckue ASHCTBUS C CamoolieHKa ¢
CYMMBI Pa3psAHBIX ClIaraéMbIxX OLICHKA PE3YJIbTATOB BHIYMCIICHHUH. HaTypaJbHBIMHU YuCIaMHU. JlecaTHYHas cucTeMa HCHOJIb30BaHUEM
BblieneHne MHOXKHTENS — CTETEHU CUUCIICHUS «O1eHoyHOro
JIECSTH B 3aITMCH YUCIIA JTHCTaY;
4 CpaBHeHHUE HaTypaJIbHBIX YUCETT 1 0 0 CpaBHenue eiicTBuTenbHbIX yncen | Ludpa u uncno. Apupmernueckue 1eicTBHs ¢ CamooleHka ¢
HATypaIbHBIMH YHCIaMU. JlecaTHYHas cHCTeMa HCIOIb30BaHUEM
CUHCIICHUS «OLEeHOYHOrO
JIHCTaY;
5 CpaBHEHHE HaTypaIbHbIX Yncell. Penenne 3a1a4 ¢ npaktudeckum | 1 0 1 CpaBHenue feiicTBuTenbHbIX yncen | Ludpa u uncno. Apupmernueckue nedcTBHs ¢ IIpakTHyeckas
coziep)KaHIeM HATypaIbHBIMH YHCIaMu. JlecaTuuHas cucTeMa pabora;
CUHCIICHUS
6 OKpYyIJIEHHE HAaTypaJIbHBIX YHUCE 1 Oxpyrnenue uncen. [Ipukuika u Oxpyrienue uucen. I[Ipukuaka 1 oleHKa CamooLeHKa ¢
OLICHKA PEe3YJIbTaTOB BHIYMCIICHUH. PE3yIbTaTOB BEIYUCICHUI UCIIONB30BAHUEM
Bblizenenne MHOKHUTENS — CTEHEHH «O1eHouHOro
JIECSTU B 3aITMCH YHUCIIA JIHCTa;
7 OxpyriieHHe HaTypalbHBIX Yncel. Pemenue 3amad ¢ 1 Oxpyrienue uncen. [Tpukuaka n Oxpyrinenue uncen. [Ipukuaka u oreHka CamooleHKa ¢
IIPAKTUYCCKUM COIEpPIKaHUEM OIICHKA PEe3yJIbTaTOB BEIYHCIICHHIL. Pe3y/IbTaToOB BEIYUCICHHUI HCIOJIB30BaHUEM
Br1sieeHie MHOKHTEIIS — CTEIICHH «OLEeHOYHOTO
JIECSATH B 3aIIUCH YHCIIa JIHCTaY;
8 Touxa. [Ipsimas. JIunuu Ha rtockocTi 1 Pa3mepbl 00bEKTOB OKPYIKAIOLIETO Touka, npsiMasi, OTpe30K, JIy4, yroJ. CamooleHKa ¢
MHpa (OT JIEMEHTAPHBIX YAaCTHI 10 | MHOrOYroJbHUK, OKPYKHOCTb U KPYT. HCTIONB30BaHUEM
BceseHHoi#t), AIMTENbHOCTD W300paxenue Gpuryp, B TOM YHCIIE HA KIETYATOM «OneHouHOro
MPOLIECCOB B OKPY’KAIOIIEM MHpE Oymare JTHCTaY;
9 OKpy’>KHOCTb H KpyT 1 Pa3mepbl 00bEKTOB OKPYIKAFOLIETO Touxka, npsiMasi, OTpe30K, JIy4, yrodi. ITuceMeHHbIH
MHpa (0T DIeMEHTAPHBIX YacTHI 10 | MHOrOyroJbHHK, OKPY>KHOCTb H KPYT. KOHTPOJIB;




I[IpakTrueckas padora (Ha kieryaroit Oymare) “Iloctpoenue
y30pa U3 OKpY>KHOCTH

Pa3mepbl 00BEKTOB OKPYIKAIOIIETO

MHpa (OT BJIEMEHTAPHBIX YACTHIL 10

BcenenHoit), JUINTeIbHOCTD
[IPOLIECCOB B OKPYIKAIOLIEM MHpPE

Touka, npsiMasi, OTPE30K, JIy4, yroil.
MHOroyroyibHUK, OKPY’KHOCTb U KpPYT.
N3o06paxxenue Gpuryp, B TOM 4HCiIe Ha KICTYATON
Oymare

ITpaxTnyeckas
pabora;

11

JIy4 u orpe3ox

Pazmeps! 00HEKTOB OKPYKAIOIIETO

Mupa (OT DJIEMEHTAPHBIX YaCTHUIL 10

BcenenHoit), JUIMTENbHOCTD
MPOLIECCOB B OKPYIKAIOIEM MHpPE

Touxka, IIpsiMasi, OTPE30K, JIyd, YTOlL.
MHOTrOYroJIbHHK, OKPY>KHOCTb H KPYT.
HW306paxenue GUryp, B TOM YUCIIe Ha KIETYATOH
Oymare

CaMooIleHKa ¢
HCIIOJIb30BAHUEM
«O11eHOYHOTO
JIUCTaY;

12 | Anuna otpeska. EXUHUIBI H3MEPEHUS IITHHBI Pa3Mepbl 00bEKTOB OKPYKAOIIETO Touxka, npsamasi, OTPE30K, Ty, yTol. CamooneHKa ¢
Mupa (OT dIeMEHTapHBIX YaCTHII 10 | MHOTOYTOJIBHHK, OKPY’KHOCTb H KPYT. HCIIONB30BaHUEM
Bcenennoif), JUTHTEIBHOCTD HN3o6paxenne Guryp, B TOM 4uciIe Ha KIeTYaTOH «O1EHOYHOTO
IPOIIECCOB B OKPY’KAIOILEM MHUPE Oymare JIHCTa;
13 | CpaBHeHuE OTpE3KOB Pa3mepbl 00bEKTOB OKPYKAOLLETO Touxka, npsmasi, OTPE30K, Jy4, yroi. ITucemenHbIi
MHpa (OT BIEMEHTAPHBIX YACTHIL 110 MHOroyronbHHK, OKPY>KHOCTb H KPYT. KOHTPOJIb;
BceneHnHoit), 1IMTENbHOCTD H300paxenue Guryp, B TOM YMCIIE HA KIETYATOMH
MPOLIECCOB B OKPY’KAOILEM MHPE Oymare
14 | KoopaunatHas npsamast. [lkanst M300pakeHue yncea TOUKaMu CpaBHeHHUe HaTypaJbHbIX ynceln. M3o0paxkenue CamooleHKa ¢
KOOPIMHATHOM MpsAMOi HaTypaJIbHBIX YHMCEJl Ha YMCII0BOM Jyye. Yucno 0 HCIIONB30BAHUEM
«O1eHoyHoro
JIHCTay;
15 | KoopauHatsl TOUKH N300pakeHne 4ucen TOYKaMu CpaBHeHHe HaTypasbHbIX 4nces. M3o0paxenue Camoo1eHKa ¢
KOOPJMHATHOM MpsAMOit HaTYpPaJIbHBIX YKMCEI Ha YUCIOBOM Jyye. Yucno 0 HCIOJIb30BAHUEM
«O1EHOYHOTO
JTHCTa;
16 | HarypanbHble yrciia Ha KOOPIUHATHOW IPSIMOH W300paxeHue yrce TOYKaMi CpaBHeHHUe HaTypalbHBIX yncel. M3o0paxenue CamooleHka ¢
KOOPIMHATHOM MpsMOi HaTypaJIbHBIX YKMCEJ Ha YMCII0BOM Jyye. Yucmno 0 HCIIONB30BAaHUEM
«OueHouHoro
JIHCTa;
17 | Pemenue noruveckux 3anau Pemenne TeKCTOBBIX 3a1a4 Pemmenne TEKCTOBBIX 3a1a4 apUPMETHISCKIM ITucpMenHblit
apH(pMETHIECKHM CIIOCOO0M croco6oM (IT0cIeR0BaTEIbHBIMI aPU(PMETUIESCKUMH | KOHTPOIIb;
neficTBisAMu). Mcrons3oBaHue IpH peIeHUH 32124
TaOJINI ¥ CXeM
18 | O6oOIeHne 1 KOHTPOIIb 3HaHUi 110 TeMaM “HarypanbHble Pemenne TekcToBBIX 33124 Hudpa u yncno. Apudpmernueckue aeicTBus ¢ KonTtponbHas
yucna” u "Jluaum Ha ruiockocTH" apu(pMeTHYECKUM CII0COOOM HaTypaJbHBIMU YMcIaMu. JlecsiTnyHas cucrema pabora;
CUUCIICHUS
19 | HeiictBue cinoxenns. Komnonents! neictsus. Haxoxxnenue Apudmerndeckue neiicTBus Haj Hudpa u yncno. Apupmernyeckue IeHCTBUS C CamooleHka ¢
HEU3BECTHOI0 KOMNOHeHTa. ClI0)KeHHEe MHOTO3HAYHBIX HaTypaJbHBIMU YHCIIAMH HaTypaJIbHBIMU YHclIaMH. JlecATHYHAs cucTeMa HCIIONB30BAHUEM
HATypaJIbHBIX YHCEN CUUCIIEHUS «O1eHoYHoro
JIHCTay;
20 | TlepeMecTUTEIIBHOE U COYETATEILHOE CBOICTBA CIIOKEHHUSL. YucioBble BHIPAKEHUS, TOPATOK udpa u yncno. Apudpmernyeckue qeHCTBUS C ITuceMeHHbIH

CBOIiCTBO HYJIsI IPH CIIOXKeHUH. Vcnonp3oBaHue OYKB J1ist
CBOWCTB apr(h)METHUECKHX ACHCTBHUIT

JICWCTBUN B HUX, UCIIOJIb30BAHUE
CKOOOK. 3aKOHBI apr(METHIECKUX
JIEUCTBUIA

HaTypaJbHBIMU YHUCIIaAMHU. )Iecmwmaﬂ cucrema
CUMCJIICHUA

KOHTPOJIb;




21

Pemenne 3a1a4 1 ynpaxHeHUH Ha NpUMEHEHHE
MEPEMECTUTENILHOTO ¥ COYETATENBHOIO CBOUCTB CIIOKEHUS

YucnoBsle BEIpaXKEHUs], MOPSIO0K
JICWCTBUINA B HUX, UCIIOJIb30BAHUE
CKOOOK. 3aKOHBI apr()METHIECKUX
JIeUCTBUIA

Lindpa u uncno. Apudmernyeckue aeicTBUS C
HaTypaJbHBIMHU YuCIaMHU. JlecaTHuHas cucTemMa
CUHUCIICHUS

CamooleHKa ¢
UCIIOJIb30BAHUEM
«O11eHOYHOTO
JIHCTaY;

22 | Beuuranue kak jeiictBue, oOpaTHOE ciIokeHn 0. KommoneHTs Apudmerndeckue aeiicTBUs Haj Hudpa u yncno. Apupmernyeckue qeHCTBUS C CamooleHka ¢
nericreus. Haxox/eHre HENn3BECTHOIO KOMIIOHEHTA HaTypaJIbHBIMU YHCIIAMH HaTypaJIbHBIMU YHCIIaMU. JlecsTHYHAs cucTeMa HCIIONB30BAaHUEM
CUHUCIIEHUS «O1eHoyHoro
JIHCTay;
23 | BeluuTaHHEe MHOTO3HAYHBIX HAaTypaJIbHbIX YHCEIN Apudmernyeckue aeiicTBus Hag udpa u yncno. Apupmernyeckue aeHCTBUS € ITnceMeHHbIH
HATypaJbHBIMU YUCIIAMH HaTypaJbHBIMU YMCIaMH. JlecATHYHAs cUCTEMa KOHTPOJIb;
CUHCIIEHUS
24 | PemeHne TEKCTOBBIX 3a/a4 apH()METUIECKUM CIIOCOOOM Apudmerndeckue neiicTBust Ha Iudpa u uucno. Apudmerndeckue aeiicTBUs ¢ IucsMeHHsbIH
HaTypaJbHbIMU YHCIIAMUA HaTypaJbHbIMU YHUCIaAMU. ﬂeCﬂTl/I’{Haﬂ cucrema KOHTPOJIb;
CUYUCJICHUA
25 | PemeHne TEKCTOBBIX 3a/1a4 C HOMOMUIBIO CIIOXKEHUS U BBIYUTaHHs Pemenne TeKCTOBBIX 3a/1a4 Pemienne TEKCTOBBIX 3a1a4d apH(PMETHIECKIM ITucpMenHbIi
apH(pMETHIECKHM CIIOCOO0M croco6oM (IT0cIen0BaTeNbHBIMI apU(PMETUISCKUMH | KOHTPOIIb;
neiictBusamiy). Vicrionp3oBaHue pU pelIeHNH 3a1a4
TaOJIUI M CXEM
26 | O0oOLeHne 1 KOHTPOJIb 110 TeMe “Cll0kKeHHe U BbIYUTaHUE Apupmernueckue 1eHCTBHS HAZL Lindpa u uncno. Apudmernyeckue neicTBUS C KonrponbHas
HaTypaJbHBIX Yncens’ HaTypaJbHBIMU YHCIIAMU HaTypaJbHBIMU YKcIaMu. JlecaTHUHas cucTeMa pabora;
CUHUCJICHUSA
27 | HeiictBue ymHoxxenue. Komnonents! neictsus. Haxoxaenue Apudmerndeckue aeiicTBus Haj Hudpa u yncno. Apupmernyeckue qeHCTBUS C CamooleHka ¢
HEU3BECTHOIO KOMIIOHEHTA. IlepeMecTUTeNbHOE U COYeTaTENbHOE HaTypaJIbHbIMU YUCIIAMH HaTypaJIbHBIMU YHclIaMU. JlecsATHYHAs cucTeMa HCIIONB30BAHUEM
cBolicTBa yMHOXeHUs. Vcnonp3oBaHue OYKB /It CBOIMCTB CUHCIICHUS «OneHouHoro
apH(pMETHIECKHX JeHCTBHI JIHCTa;
28 | YMHOXCHHE MHOTO3HAYHBIX HATYPAIbHBIX YHCEIT Apupmernueckne JeHCTBUS HaT Hudpa u uncno. Apudmernueckue ISUCTBUS C ITucermMeHHBIN
HATypaJbHBIMU YUCIIAMH HaTypaJbHBIMU YMCIaMH. JlecATHYHAs cuCTEMa KOHTPOJIb;
CUHUCIIEHUS
29 | YMHOXXEHHE MHOTO3HAYHBIX HaTypallbHbIX uncell. CBOWCTBA HyJIs Apudmerndeckue neiicTBust Haj Iudpa u uucno. Apudmerndeckue aeiicTBus ¢ IucpMenHsbIH
U €IMHULBI IPU YMHOXKEHUU HaTypaJIbHBIMU YHCIIAMH HaTypaJIbHBIMU YMCIIaMU. JlecsATHYHAs cucTeMa KOHTPOJIb;
CYHUCJICHUSA
30 | PacnpenenutenbHOE CBOMCTBO YMHOXEHUSL. VIcronb30Banue OyKB YucroBble BRIPaKEHUS, TOPATOK udpa u yncno. Apupmernyeckue qeiHcTBUS C ITuceMeHHbIH
IUISL CBOMCTB apH(METHIECKHX JeHCTBHI JIEUCTBHI B HUX, HCIIOJIb30BaHNUE HaTypaJIbHBIMU YKcIaMu. JlecATHYHAs cucTeMa KOHTPOJIb;
CKOOOK. 3aKOHBI apH(METHIECCKIX CUHCIIEHUS
TIeNCTBHI
31 PacnpenenurensHoe cBONCTBO yMHOXeHuUs. [Ipumenenue npu YucnoBsle BBIpAXKEHUS, TOPAIOK [udpa 1 uncno. Apupmernyeckue ASHCTBUS C TectupoBanue;
BBIYHMCJIICHHUAX HCﬁCTBHﬁ B HUX, UCITIOJIb30BAHUE HaTypaJIbHBIMH YUCJIAMH. }leCﬂTl/quaﬂ cucrema
CKOOOK. 3aKOHBI apUPMETHICCKUX CUHCIICHHUS
nercTBuit
32 | KBaxgpart u ky0 uncna YucnoBble BEIpaKEHUS, HOPSIIOK CrerneHb ¢ HATypalbHBIM ITOKa3aTeaeM: KBapaT i Camoo1eHKa ¢

JIEWCTBUN B HUX, UCIIOJIb30BAHUE
CKOOOK. 3aKOHBI apru()METHIECKUX
JeHCTBUI

Ky0 uncna

HCIIOJIb30BAHUEM
«O11eHOYHOTO
JIHCTaY;




33 | CreneHb ¢ HaTypaJbHBIM I10KA3aTeIEM YucnoBsie BEIPaXKEHUs], MOPSIO0K CreneHb ¢ HaTYpaJbHBIM TT0Ka3aTeNeM: KBaJpar U ITucpMeHHBIH
JICWCTBUINA B HUX, UCIIOJIb30BAHUE Ky0 umcna KOHTPOJIb;
CKOOOK. 3aKOHBI apr()METHIECKUX
JeHcTBUI
34 | [deneHue Kak JeiicTBHE, 00paTHOE yMHOKEHHIO. KOMITOHEHTHI Apudmerndeckue aeiicTBUs Haj Hudpa u yncno. Apupmernyeckue qeHCTBUS C CamooleHka ¢
neiictBus. Haxoxk/jeHue HeN3BECTHOrO KOMIIOHEHTA HaTypaJbHBIMHU YHCJIAMU HaTypaJIbHBIMU YHCcIaMH. JlecsiTudHas cucteMa HCIIOJIb30BAaHUEM
CUHCIICHUS «OneHouHoro
JIICTay;
35 | JleneHue MHOTO3HAYHBIX YHCETT Apudmernyeckue aeiicTBus Hag udpa u yncno. Apupmernyeckue aeHCTBUS € ITnceMeHHbIH
HaTypaabHBIMHU YHCIAMU HaTypaJlbHBIMHU YKcnaMu. JlecaTuanas cucteMa KOHTPOJTb;
CUHCIICHUS
36 | Henenue ¢ octaTkoM Jlenenue ¢ octaTkoM Jlenumoctb. Jlenenue ¢ octaTkom CamooleHKa ¢
HCII0JIb30BAHUEM
«OLeHouHoro
JIICTay;
37 | Henenue ¢ ocraTkoM. Penrenue 3a1au ¢ MpakTHUECKUM Jlenenue ¢ ocTaTkoM JlenmumocTs. [lenenne ¢ ocTaTkoM CamoorieHKa ¢
coJiepyKaHueM HCTIONIB30BAaHUEM
«OneHouHoro
JICTay;
38 | Henutenu u KpaTHbIC YHCITa Jlenenue ¢ octaTkoM Jlenumocts. [leneHue ¢ ocTaTkoM [TucbmeHHbIH
KOHTPOJIb;
39 | Ilpu3Haku nenumoctd Ha 2, 5, 10 [Ipusnaku nemumoctr Ha 2, 3, 5, 9, JlenumocTs. [leneHne ¢ ocTaTkoM VYcrHblii ompoc;
10
40 | IpusHaku gemumocTH Ha 3, 9 Ipu3Haku genmumoctH Ha 2, 3, 5, 9, JlenumocTts. [leneHne ¢ ocTaTKoM IIucsmeHHbIH
10 KOHTPOJIb;
41 IIpocTele U cocTaBHBIC YHCIIA HauGonbuuii 00Imumii qeuTens 1 Jlenumocts. [leneHue ¢ ocTaTkoM Camool1ieHKa ¢
HauMeHblIee o0lee KpaTHoe HCII0JIb30BAaHUEM
«O1eHouHoro
JIICTay;
42 | PasnoxxeHue yncia Ha MPOCTHIC MHOKHUTEIIN HauGosnbinii o0umii 1emuTens 1 JlenmumocTts. [lenenne ¢ octaTkoM CamoorieHka ¢
HauMeHblIIee o0Iee KpaTHoe HCTIONIb30BaHUEM
«OnenouHoro
JICTay;
43 | Yucnossle BeIpakeHUs. UTeHHE U COCTaBICHUE Yucnossle BEIpaXKEHUs], MOPSIOK CreneHb ¢ HaTYpalbHBIM TI0Ka3aTeNeM: KBaJparT U ITucpMeHHBIH
JICHCTBHI B HUX, UCIIOJIb30BAHHUE Ky0 umcna KOHTPOJIb;
CKOOOK. 3aKOHBI apr(METHIECKUX
JieHcTBUI
44 | IIpeobOpa3oBaHKe YUCIOBBIX BBIPAKCHHI YucioBble BRIPaKeHUS, HOPSTOK CrerneHb ¢ HaTypaJbHBIM ITOKa3aTelIeM: KBagpaT U ITuceMeHHbIH
JIeHCTBUI B HUX, HCIIOIb30BaHHUE Ky0 uyncna KOHTPOJIb;
CKOOOK. 3aKOHBI apr()METHICCKUX
JIENCTBHI
45 | Pemenune TeKCTOBBIX 3a1ad. MICHOIb30BaHKUE MIPH PEIICHUH 33124 Perienne TekcTOBBIX 33124 Perienne TeKCTOBBIX 3a71a4 apUPMETHISCKUM ITucermeHHbIN
TaOJIHI B CXeM apu(pMETHIECKUM CIIOCOOOM crnoco6oM (MMocIea0BaTeNbHBIMU apU(PMETHICCKUMH | KOHTPOJIb;

JIeWCTBHAMM). VICTIONB30BaHuE NIPU PEIICHHUH 33124
TAOJIUI M CXEM
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[TopsiaoK BeINOTHEHUS AEHCTBUN TIPU BBIYUCIICHUH 3HAYEHUS
YHCIIOBOTO BBIPAXKEHUS

YucnoBsie BEIPaXKEHUs], MOPSIO0K
JICWCTBUIN B HUX, UCIIOJIb30BAHUE
CKOOOK. 3aKOHBI apr(METHIECKUX
JIeUCTBUIA

Crenens ¢ HaTypaJIbHBIM IMOKa3aTeJIEM: KBaJgpaT U
Ky0 umncia

[TuceMeHHbIi
KOHTPOJIb;

47 | Pemenue TekcTOBBIX 3aJad. 3aJauy HA YACTH Pemnrenye TeKCTOBEIX 3a1a4d Pemienne TEKCTOBBIX 33124 apU(PMETHIECKEM CamooreHKa ¢
apH(PMETHIECKHM CIIOCOO0M cr1oco6oM (II0CIIen0BaTENbHBIMI aPU(PMETHIESCKUMH | HCIIONB30BaHHEM
neiictBusamm). Vicrionp3oBaHue npy peneHnd 3agad [ «OeHoYHOro
TaOJIHNII B CXeM JIHCTaY;
48 | IlpeoGpa3zoBaHue YHCIOBBIX BBIPAXKCHUMH IPH BHIIOIHEHUH YucnoBble BbIPaXEHUs, HOPALOK CreneHb ¢ HaTypallbHBIM T10Ka3aTeNIeM: KBaJpar U CamooLieHKa ¢
JIeUCTBHI CO CKOOKaMU B BBIUMCIICHUSIX YUCIIOBBIX BBIPAXKEHUIT JIeUCTBUI B HUX, UCIIOJIb30BaHUE Ky0 yncia HCIIONB30BAHUEM
CKOOOK. 3aKOHBI apr()METHICCKUX «OneHouHoro
necTBuit JIHCTay;
49 | Pemenue TekCTOBBIX 3a7ad. 3aauy HA ABIKCHHE Pemrenne TeKCTOBEIX 3a1a4 Pemienne TEKCTOBBIX 3a1a4 apU(PMETHICCKIM CamooneHKa ¢
apH(pMETHIECKHM CIIOCOO0M croco6oM (ITocIen0BaTeNbHBIMI apU(PMETUIESCKUMH | HCIIONB30BaHHEM
neficTBusaMu). Mcrons3oBanue npH pemeHnd 3a1ad | «OLEHOYHOTO
TaOJIHNII B CXeM JIHCTaY;
50 | Pemenune TekcToBbIX 3a7a4. COCTABICHHE BBIPAKECHUS Pemenne TekCTOBBIX 3a/1a4 Perienne TeKCTOBBIX 33124 apUPMETHYESCKUM ITucpMeHHBIH
apudmeTHIecKuM crnocooom c1roco6oM (IOCIeA0BATEIbHBIMU APUPMETHYECKUMH | KOHTPOJIb;
neiictBusmm). Vicrionp3oBaHue Mpy peLieHH: 3a1a4
TAOJIUL U CXEM
51 | OGoOrieHHe 1 KOHTPOJIB 10 TeMe “YMHOXKEHHUE U JCIICHUE Apudmerndeckue neiicTBUs Ha Hudpa u yncno. Apupmernyeckue IeHCTBUS C KonrponbHas
HaTypaJIbHBIX ducen” HATypaJIbHBIMH YHCIAMHI HATypaJIbHBIMH YHCIaMU. JlecaTuIHas cUcTeMa pabora;
CUHCIICHHS
52 | Jlomanas. 3MepeHue JUTMHBI JTOMaHOMH Pa3Mepbl 00BEKTOB OKPYKaOIIETO Touxka, npsmasi, OTPE30K, Ty, yro. CamooneHKa ¢
Mupa (OT dJIeMEHTapHBIX YaCTHIl 10 | MHOTOYTOJNIBHHK, OKPYKHOCTb H KPYT. HCIOJB30BaHUEM
BceneHHo#), THTETbHOCTD W300paxxenue Gpuryp, B TOM YHCIIEC Ha KIETYATOM «O1eHOYHOTO
HPOLIECCOB B OKPY’KAIOIIEM MHPE Oymare JIACTaY;
53 | Yrusl. Bugsl yriios Pa3meps! 00BEKTOB OKPYIKAIOLIETO Touxka, npsiMasi, OTpe30K, JIy4, yrodi. CamooleHka ¢
MHpa (OT BJIEMEHTAPHBIX YAaCTHL 10 | MHOrOYroJbHUK, OKPYHOCTb U KPYT. UCIIONB30BAHUEM
BceneHnHoit), AIMTENbHOCTD H3o00paxxenue Gpuryp, B TOM YHCIIE Ha KIETYaTOMH «OueHouHOro
IPOLIECCOB B OKPYIKAIOLLEM MHUPE Oymare JICTa;
54 | U3mepeHue yrios Pazmepsl 00bEKTOB OKPYKAIOLIEr0 Touxka, npsmasi, OTpe30K, JIy4, yTol. CamooleHka ¢
MHpa (OT dIeMEHTapHBIX YaCTHII 10 | MHOTOYTOJIBHHK, OKPY’KHOCTb H KPYT. HCIOIB30BaHUEM
BcenenHoit), NIMTEIBHOCTD W306paxenue Gpuryp, B TOM YHCIIe Ha KIETYaTOM «OneHoyHoro
IIPOLIECCOB B OKPY’KAIOIIEM MHpE Oymare JIHCTaY;
55 | Usmepenue yrios Pa3mepbl 00BEKTOB OKPYIKAIOIIETO Touxka, npsmasi, OTPE30K, JTy4, yroi. ITucpMeHHBIH
MHpa (OT BIEMEHTAPHBIX YACTHIL 110 MHOroyroyibHUK, OKPYKHOCTb U KpPYT. KOHTPOJIb;
BcenenHoit), UTENbHOCTD N300paxkeHue Guryp, B TOM 4UCIIE HA KIETYATOH
MPOLIECCOB B OKPY’KAIOILEM MHUPE Oymare
56 | CpaBHeHHeE yIioB Pa3mepbl 00bEKTOB OKPYKAIOLIECTO Touxka, npsiMasi, OTpe30K, JIy4, yrodi. IIpakTHyeckas
MHpa (0T dIeMEHTAPHBIX YacTHI 10 | MHOIOYroJIbHHK, OKPY>KHOCTb H KPYT. pabora;

Bcenennoit), anurensHOCTh
IIPOLIECCOB B OKPYIKAIOIEM MHpPE

H306paxenue GUryp, B TOM YUCIIe Ha KIETYATOH
Oymare




57 | Ilpakrudeckas padora “Tlocrpoenue yriaos” Pa3mepbl 00BEKTOB OKPYIKAIOIETO Touka, npsiMasi, OTPE30K, JIy4, yroil. IpakTHyeckas
Mupa (0T JIEMEHTAPHBIX YACTHIL J0 MHOroyroibHUK, OKPYKHOCTb U KPYT. pabora;
BcenenHoit), UTeNbHOCTD HW300paxxenue Gpuryp, B TOM YHCIIe HA KIETYATOMH
MPOLIECCOB B OKPY’KAIOILEM MHpE Oymare
58 | Homu OObIKHOBEHHAS IPOOb, OCHOBHOE OO6bikHOBEHHAs1 1po0b. CokpareHue apodeii. CamoorieHka ¢
CBOHCTBO ApOOH CpaBHenue apoOeit ¢ OAMHAKOBBIMU HCIIOJIb30BAaHUEM
CpaBHenue apooeit 3HaMEHATeIsIMH. ApupMeTHIECKUE ICHCTBUS «O1eHoYHOTO
(croXeHHe 1 BBIYUTAHUE) C OOBIKHOBEHHBIMU JTCTaY;
JIPOOSIMH ¢ OJJHHAKOBBIMH 3HAMEHATEIIAMU
59 | ApoOb Kak crocod 3amucy 4acTy BEIUYHHbBI OOBbIKHOBEHHas IpOOb, OCHOBHOE OObIKHOBEHHas 1po0b. CoKpalleHHe JpoOeii. CamooLieHKa ¢
CBOMCTBO ipobU CpaBHeHue po0Oeit ¢ 0JMHAKOBbIMU HCIIONB30BAHUEM
CpaBHeHue npobeit 3HaMeHaTelsIMU. Apudmerndeckue aeicTBUs «O1eHouHOro
(CII0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU JIHCTaY;
ﬂp06HMl/l C OAMHAKOBBIMH 3HAMCHATCIIAMU
60 | OGbIKHOBeHHbIE 1podu. [IpakTHUecKue 3a1a4un, CoeprKalIne OOBIKHOBEHHas IpOOb, OCHOBHOE OObIKHOBeHHas 1po0b. CokpaleHne Jpooeii. CaMooIIeHKa ¢
JOIH U Ipobu CBOUCTBO IpOOH CpaBHeHue Jpobeii ¢ ONHHAKOBBIMH HCIOJIb30BaHUEM
CpaBHenue gpobeit 3HaMeHATeIsIMU. ApH(MEeTHIECKHEe NeCTBHS «O1eHoYHOT0
(ci0KeHHe U BBIYUTAHNE) C OOBIKHOBEHHBIMU JIHCTaY;
JIPOOSIMH C OJJHHAKOBEIMH 3HAMEHATEISIMU
61 | OGbIkHOBeHHbIE 1podu. M300paskeHne 0OBIKHOBEHHBIX Apobei OOBIKHOBEHHas IpOOb, OCHOBHOE OObIKHOBeHHas 1po0b. CoKpalleHne Jpooei. ITucpmeHHbIH
TOYKaMU Ha KOOPJMHATHOMN MPSMOi CBOMCTBO ipodH CpaBHeHue aApo0Oei ¢ 0JJMHAKOBBIMU KOHTPOJIb;
CpaBHenue npobeit 3HaMeHaTelsIMu. Apudmerndeckue aeicTBUSL
(CII0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
llp06ﬂMI/] C OAMHAKOBBIMH 3HAMCHATCIISIMU
62 OOBIKHOBEHHBIE IpOOH OOBIKHOBEHHAs IpOOb, OCHOBHOE OO0bIKHOBeHHast 1po0b. CoKpaleHe Ipooeii. TTuceMeHHBII
CBOICTBO IpoOH CpaBHeHue npobeit ¢ OaMHAKOBBIMU KOHTPOJIb;
CpaBHeHue npobeit 3HAMEHATeISIMU. ApH(METHICCKUE TeHCTBIS
(croxeHue ¥ BBIYUTaHUE) ¢ OOBIKHOBEHHBIMU
JpOOSMHU C OAMHAKOBBIMH 3HAMEHATEIIAMU
63 | OcHOBHOE CBOICTBO APOOH OOBIKHOBEHHAs IPOOb, OCHOBHOE OO0bIKHOBeHHas 1poOb. CoKpaleHne Jpooeii. CamooneHKa ¢
CBOHCTBO pOOH CpaBHeHue Ipobeii ¢ ONHHAKOBBIMH HCIOJB30BaHUEM
CpaBHenue npobeit 3HaMeHaTeNsIMU. Apudmernyeckue AeiHcTBUSL «OnenouHoro
(ciokeHHe U BEIYUTAHHE) C OOBIKHOBEHHBIMU JIHCTaY;
JIPOOSIMH ¢ OJHHAKOBEIMH 3HAMEHATEIIAMU
64 | OcHOBHOE CBOICTBO APOOH OOBIKHOBEHHas 1POOb, OCHOBHOE OObIKHOBeHHas 1poOb. CoKpalleHHe JpoOei. CamooLeHKa ¢
CBOHCTBO ApoOHU CpaBHeHue apodeit ¢ OAMHAKOBBIMU UCIIOIb30BaHUEM
Cpasaenue npobeit 3HaMeHaTtelsiMu. Apudmerndeckue aeicTBUs «O1eHoYHOro
(croXeHHe ¥ BBIYUTAHUE) C OOBIKHOBEHHBIMU JINCTaR;
LlpOﬁﬂMl/l C OAMHAKOBBIMH 3HAMECHATECIISIMHU
65 | IlpuBenenue 1pobu K HOBOMY 3HAMECHATEIIO OOBIKHOBEHHAs IpOOb, OCHOBHOE OO0bIKHOBeHHast 1po0b. CoKpalieHne Ipooeii. ITuceMeHHbIH
CBOICTBO IpoOH CpaBHeHue po0eit. JlelicTBus ¢ 0OBIKHOBEHHBIMU KOHTPOJIb;
CpaBaenue npobeit JpobsmMu
66 | IlpuBenenue qpodu K HOBOMY 3HAMEHATEIIO OOBIKHOBEHHas 1POOb, OCHOBHOE OObIKHOBEHHAs 1po0b. COKpaleHne Jpooei. ITnceMenHbIi
CBOHCTBO ApoOHU CpaBuenue apo6ei. JleficTBust ¢ 00BIKHOBEHHBIMH KOHTpOJIb;

CpaBHenue apooeit

JpobsmMu




67 | PeueHne TEKCTOBBIX 3a/1a4, COAEPXKALIMX IpOOU YucnoBble BbIPaXKEHHs, TOPSIIOK Pemienne 3aja4 Ha IBHKEHUE, COBMECTHYIO paboty, | CamooueHka ¢
JIeHCTBUI B HUX, HCIIONb30BAHHUE HOKYIKHU apu()METHIECKUM CIIOCOOOM, C TIOMOIIBIO | UCIIONIB30BAHHEM
CcKOOOK. 3aKOHBI apUPMETHICCKUX OpraHu30BaHHOrO nepebopa «OLeHouHOoro
JICHUCTBHI JIUCTa;
68 | Cokpaienue apobeii OOBIKHOBEHHAs IpOOb, OCHOBHOE OO0bIkHOBeHHast 1po0b. CoKpaleHne Ipooeii. IInceMeHHBII
CBOICTBO Ipo6H CpaBuenue npo6eit. JleficTBust ¢ 0OBIKHOBEHHBIMH KOHTPOJIb;
CpaBHeHue npobeit JpodsiMu
69 | Cokparenue apobeit OOBIKHOBEHHAs IPOOb, OCHOBHOE OO6bikHOBEHHas 1po0b. CokparieHue Apodeii. TTuceMeHHbII
CBOMCTBO ipoOH CpaBHenue apo6eit. JlelcTBus ¢ 0OBIKHOBEHHBIMU KOHTPOJIb;
CpaBaenue npodeit npobamMu VYerHslit onpoc;
70 | CpaBHenue apoodeit OOBIKHOBEHHas! IpOo0Ob, OCHOBHOE OO6bikHOBeHHas 1po0b. CokpaleHne 1pooeii. TectupoBanue;
CBOHCTBO ApoOHU CpaBHenue npobei. [leficTBust ¢ 0OBIKHOBEHHBIMH
CpaBHeHue npobeit Jpo0siMu
71 | CpaBuenue npobeii. Pemenue 3a1a4 ¢ IpakTHYECKUM OOBIKHOBEHHAs IpOOb, OCHOBHOE OO0bIKHOBeHHas 1poOb. CokpaleHne Jpooeii. IIpakTHyeckas
coJiepyKaHueM CBOICTBO IpooH CpaBnenue po0eit. JIelicTBHs ¢ 0OBIKHOBEHHBIMU pabora;
CpaBHenue npobeit IpobsamMu
72 | IlpaBuibHBIE M HENPABUIIbHbBIE 1POOU Jlenenue ¢ octaTkoM JlemumocTs. Jlenenune ¢ octaTkoM CamooLieHKa ¢
HCHOJIb30BaHUEM
«O1eHoYHOro
JTHCTaY;
73 | IIpaBuibHBIC M HENPABUIBHBIC IPOOH Jlenenue ¢ octaTkoM Jlenumocts. JleneHune ¢ octaTkoM [TuceMeHHbIH
KOHTPOJIb;
74 | CmemaHHbIe 1podu Apupmernueckue 1eHCTBUS C OObIKHOBeHHas 1po0b. CoKpaleHne Jpooei. ITncemenHbIi
OOBIKHOBEHHBIMH JAPOOSMH CpaBHeHue apo0Oei ¢ 0JMHAKOBBIMU KOHTPOJTb;
3HaMeHATeIsIMH. ApupMeTHIECKUE IeHCTBUS
(croXeHHe 1 BBIYUTAHUE) C OOBIKHOBEHHBIMU
ZpOOSMH ¢ OZAMHAKOBBIMH 3HAMEHATEIAMHU
75 | IlepeBox HenpaBUILHON JPOOU B CMELIAHHYIO Apudmerndeckue aeiictBus ¢ OObIKHOBEHHas 1poOb. CoKpalleHHe JpoOeii. IMucsMenHsbIi
0OBIKHOBEHHBIMH JAPOOSIMH CpaBHeHue qpobeit ¢ OIMHAKOBBIMU KOHTPOJIb;
3HaMEHaTeJsIMH. ApupMeTHIeCKue IeHCTBUS
(CII0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
ﬂpOﬁﬂMI/l C OAMHAKOBBIMH 3HAMCHATCIIAMU
76 | IlepeBox HeNpaBHIBLHOM IPOOU B CMELIaHHYIO U 0OpaTHO Apudmerndeckue neiicTBus ¢ OO0bIKHOBeHHas 1poOb. CokpalieHne Jpooeii. ITuceMeHHbIH
OOBIKHOBEHHBIMH JAPOOSIMH CpaBHeHue ApoOei ¢ 0JMHAKOBBIMU KOHTPOJIb;
3HaMeHaTelsIMU. ApudMeTHnyeckue AeiHcTBUSL VYcrHbli ompoc;
(CII0’)KEeHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
JIpOOSIMH ¢ OIMHAKOBBIMH 3HAMEHATEISAMH
77 | Peuenune npakTUUECKUX U MPUKIAJHBIX 3a/1a4 Pemenne TeKCTOBBIX 3a/a4 Pemienne HecnoKHbIX JJorndeckux 3anad. Pemenne | Ilpakthueckas
apu(pMETHIECKUM CIIOCOOOM 3aj1a4 ¢ MOMOLIBIO OPraHU30BAaHHOTO Mepedopa pabora;
BApMAaHTOB
78 | OGoOb1ieHne 1 KOHTPOJIb 1o Teme “J{onu u qpodu” Perenne TekcToBBIX 3a1a4 PenieHne TEKCTOBBIX 3324 apu(METHUECKUM KonrponbHas
apudMeTHIEeCKUM CrIocobom croco6oM (Iocie0BaTeNIbHBIMU apudMeTHIeckumMu | pabora;

neiictBusamy). Vicrionp3oBaHue py pelieHNH 3a1a4
TAOJIMI] U CXEM
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MHuoroyronsHuKH. TpeyroabHUK. YeTbIpexyroabHUK

Pa3mepbl 00bEKTOB OKPYIKAIOLIEro
MHpa (OT BJIEMEHTAPHbIX YACTHIL 110
BcenenHoit), JUINTeIbHOCTD
[IPOLIECCOB B OKPYIKAIOLIEM MHpPE

Touka, npsiMasi, OTPE30K, JIy4, yroil.
MHOroyroyibHUK, OKPY’KHOCTb U KpPYT.
N3o06paxxenue Gpuryp, B TOM 4HcCiIe Ha KICTYATON
Oymare

Camoo1eHKa ¢
UCIIOJIb30BAHUEM
«O1eHOYHOTO
JIHCTaY;

80 | PaBenctBo Quryp Pa3mMepsl 00bEKTOB OKPYIKAOLIETO Tepumetp u wiomwans Gpurypsl. 3amepenue u CamooleHka ¢
MHpa (0T dIeMEHTAPHBIX YaCTHII 10 | BBIYHCICHUE IEPUMETPOB U ILTomaieil gpuryp, HCIIONB30BAaHUEM
BcenenHoit), 1IMTENbHOCTD COCTaBJIEHHBIX U3 IIPAMOYTOJIbHUKOB, B TOM YHCIIE «O1eHoYHOro
IPOLIECCOB B OKPY’KAIOILEM MHPE ¢uryp, n306paxkEHHBIX Ha KIeTYaTON Oymare JIHCTay;
81 | ITepumeTp TpeyroibHUKA Pa3Mepbl 00bEKTOB OKPYKAOIIETO Tepumetp u omwans purypsl. Mzmepenue u ITnceMeHHbIH
Mupa (OT dIeMEHTapHBIX YaCTHII 10 | BBIYHCICHUE IEPUMETPOB U IUTomazieii Gpuryp, KOHTPOJIb;
Bcenennoif), JUTHTEIBHOCTD COCTaBJIEHHBIX M3 NIPAMOYTOJbHUKOB, B TOM YHCIIE
IPOIIECCOB B OKPY’KAIOILEM MHUPE ¢uryp, n306paxkEHHBIX Ha KIETYaTOH Oymare
82 | IIpsimoyronbhuk. KBagpar. CBoiicTBa CTOPOH U YIiI0B Pa3Mepbl 00BEKTOB OKPYKAOLLIETO Iepumerp u miowans ¢purypsl. Mzmepenue u ITucemenHbIit
NPAMOYIOJIbHUKA, KBaJpara MHpa (OT IEMEHTAPHBIX YACTHIL 110 BBIUHCIICHUE IEPUMETPOB U ILTomaeil gpuryp, KOHTPOJIb;
BCCJ’ISHHO]‘/‘I), JJIUTCIIBHOCTDH COCTaBJICHHBIX U3 NPAMOYT'OJIbHUKOB, B TOM YUCJIE
MIPOLIECCOB B OKPY’KAIOIIEM MHpE (uryp, n3006pak€HHBIX Ha KJIeTYaTON Oymare
83 | IIpsimoyronbHuk. KBanpar. IToctpoeHus Ha KieTyartoit Oymare Pa3Mepsl 00EKTOB OKPYIKAFOIIETO Tepumetp u wiomwans purypsl. Mzsmepenue u ;
MHpa (0T dJIeMEHTApHBIX YaCTHII 10 | BHIYHCICHUE IEPUMETPOB U ILTomazieil Gpuryp, ITucpMenHsbIi
Bcenennoif), JUIHTEIBHOCTD COCTaBJIEHHBIX M3 NIPAMOYIOJIbHUKOB, B TOM YHCIIE KOHTPOJIb;
IPOIIECCOB B OKPY’KAIOILEM MHUpE ¢uryp, n306paxk€HHBIX Ha KIeTYaTOH Oymare
84 | Ilpaktuyeckas padora “TlocTpoeHHe NpsIMOYTOIbHHUKA C Pa3Mepbl 00BEKTOB OKPYIKAIOIETO Tepumetp u momwans Gpurypsl. Mizmepenue u IIpakTHyeckas
3a/laHHBIMH CTOPOHAMH Ha HEJIMHOBaHHOW Oymare” MHpa (OT BJIEMEHTAPHBIX YAaCTHI] 10 | BBIYMUCICHHUE NEPUMETPOB U IUIOIIaAeH Guryp, pabora;
BceneHHo#), UTMTEIbHOCTD COCTaBJICHHBIX U3 NPSAMOYTOJBHUKOB, B TOM YHCJIE
MPOIIECCOB B OKPY’KAIOIIEM MHpE (uryp, n306pakéHHBIX Ha KJIeT4aTON Oymare
85 [Tnomans ¥ nepuMeTp NpSIMOYTroNbHUKA, KBajparta. EuHuIb Pa3Mepbl 00bEKTOB OKPYIKAOLIETO Enununst n3mepenus JUiH, miomaaei, o0beMoB, TTuceMeHHBII
U3MEpPEHUs IUIOMAnU MHpa (OT IEMEHTAPHbIX YAaCTHI[ I0 | MAacChl, BDEMEHH, CKOPOCTU. CBsI3b MEXIY KOHTPOJIb;
BceneHHoit), 1IMTENbHOCTD €IMHULIAMHU U3MEPEHUS KaX/J0H BEIMYHHBI
IPOLIECCOB B OKPYIKAIOILEM MHUPE
86 | Ilnomaau MHOTOYTrOJbHHKOB, COCTABIEHHBIX U3 Pazmeps! 00BEKTOB OKPYIKAIOIIETO EnuHuIB N3MEpeHus IUINH, Iiomaei, 0obeMoB, ITucpMenHsblit
IPSAMOYTOJILHUKOB MHpa (OT IEMEHTAPHBIX YAaCTHI[ 10 | MAcChl, BDEMEHH, CKOPOCTH. CBSA3b MEXIY KOHTPOJIb;
Bcenennoif), JUIHTEIBHOCTD €IMHULIAMHU U3MEPEHUA KaXKJ0H BETUYHHBI
IPOIIECCOB B OKPY’KAIOILEM MHUPE
87 | PemeHne npakTH4ECKUX 3a/1a4 HA HAXOXKICHHUE IUIOMALN Pa3mepbl 00BEKTOB OKPYKAOLLIETO Enuuuibl u3Mepenus JUIMH, II0Lanei, 00beMoB, IIpakTnueckas
IPSAMOYTOJIbHUKA, KBAJ[paTa, IIepUMeTPa MHOIOYTOJIbHUKA MHpa (OT JIEMEHTAPHbIX YACTHI[ I0 | MAacChl, BDEMEHH, CKOPOCTU. CBsI3b MEXLY pabora;
BcenenHoit), AUTENbHOCTD €IMHULAMU U3MEPEHUS KaXK 10N BETUYUHBI
MPOLIECCOB B OKPY’KAOILEM MHUPE
88 | O6oOIIeHNE 1 KOHTPOJIB 10 TeMe “MHOroyroJbHUKN” Pa3Mepbl 00bEKTOB OKPYIKAFOIIET0 EnuHULBI N3MEpEeHNs JUIMH, IUI0IIa e, 00beMOB, Konrponbnas
MHpa (OT BIEMEHTAPHBIX YACTHI[ 10 | MAcChl, BDEMEHH, CKOPOCTU. CBs3b MEXILY pabora;
BceneHnoi), JUIHTEIBHOCTD €IMHULIAMHU U3MEPEHUs KaXKJ0H BETUYHHBI
IPOIIECCOB B OKPY’KAIOILEM MHPE
89 | CrnoxeHue U BBIYUTAHHE OOBIKHOBEHHBIX JIpO0Oeit Apudmerndeckue neiicTBus ¢ OO0bIKHOBeHHast 1po0b. CoKpaleHne Ipooeii. ITuceMeHHbIH
OOBIKHOBEHHBIMH JPOOSMU CpaBHeHue ipo0eit ¢ 0JJMHAKOBBIMU KOHTPOJIb;

3HaMeHaTelsIMU. ApudMeTHdeckue AeiCTBUs
(croxeHHe ¥ BBIYUTaHNUE) ¢ OObIKHOBEHHBIMU
JPOOSIMH C OIMHAKOBBIMY 3HAMEHATEIISAMH

VYcrHblit ompoc;
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Cro)xeHHe U BhIYUTaHHE OOBIKHOBEHHBIX ApO0Oeit

Apupmernueckue 1eHCTBUS C
0OBIKHOBEHHBIMH JAPOOSMH

OO6bikHOBeHHas1 1po0b. CokparieHue apodeii.
CpaBHeHue apo0Oei ¢ 0JJMHAKOBBIMU
3HaMeHaTelsIMU. Apudmerndeckue AeicTBUS
(CII0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
le06ﬂMl/] C OAMHAKOBBIMH 3HAMCHATCIISIMU

[TuceMeHHbIiH
KOHTPOJIb;
VYerHsiii ompoc;

91 | CrnoxeHue U BBIYUTAaHUE OOBIKHOBEHHBIX JIpO0Oeit 1 Apudmernyeckue aeiicTus ¢ OO0bIkHOBeHHast 1po0b. CoKpaleHne Ipooeii. ITuceMeHHbIH
OOBIKHOBEHHBIMH JPOOSMU CpaBHeHue pobei ¢ ONMHAKOBBIMH KOHTPOJIB;
3HAMeHaTeIsIMU. ApudMeTHyecKue AeiCTBUs VYcrHbli ompoc;
(CII0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU JIMKTaHT;
JIPOOSIMH C OJJHHAKOBBIMU 3HAMEHATEIISIMU
92 | CnoxeHue ¥ BbIYMTaHHE OOBIKHOBEHHBIX Jpo0eii. PeneHne 1 Apudmerndeckue neiicTBus ¢ OObIKHOBeHHas 1po0b. CoKpaleHne Jpooeii. TTucbMeHHbIH
TEKCTOBBIX 3a/]a4, COACPKAIIUX APOOH OOBIKHOBEHHBIMH APOOSMHI CpaBHeHue Ipobeii ¢ ONHHAKOBBIMH KOHTPOJIB;
3HaMeHaTeIsIMU. ApH(MEeTHICCKHEe TeHCTBHA
(coXKeHHe U BBIYUTAHHE) C OOBIKHOBEHHBIMU
JIPOOSIMH C OJJHHAKOBEIMH 3HAMEHATEIAMU
93 | CrnoxeHue 1 BlYMTaHHE OOBIKHOBEHHBIX Jpo0eii. Pemenne 1 Apudmernyeckue neiicTBus ¢ OObIKHOBEHHas 1po0b. CoKpalleHHe JpoOei. ITucemenHbIit
TEKCTOBBIX 3a/1a4, COJIEPKAILUX APOOH OOBIKHOBEHHBIMH APOOSIMH CpaBHeHue aApoOei ¢ 0JMHAKOBBIMU KOHTPOJIb;
3HaMeHaTelsIMU. Apudmerndeckue AeicTBUS
(CI0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMH
LlpO6ﬂMl/l C OAMHAKOBBIMH 3HAMECHATCIISIMHU
94 | YMHOXeHHE 0OBIKHOBEHHOH IpoOH Ha HaTypaIbHOE YUCIIO 1 Apudmerndeckue aeiicTBus ¢ OO0bIKHOBeHHast 1poOb. CokpaleHne Ipooeii. ITuceMeHHbIH
OOBIKHOBEHHBIMH JPOOSMUI CpaBHeHue Jpobeii ¢ ONMHAKOBBIMU KOHTPOJIB;
3HaMeHATeISIMU. ApH(METHICCKIE NeiCTBHS
(CI03KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
JIPOOSIMH C OJJHHAKOBEIMH 3HAMEHATEISIMU
95 | YMHOXeHHe 0OBIKHOBEHHOH APOOU Ha HATYyPalbHOE YHCIO 1 ApudmerHueckne AeHcTBUS C O6pIkHOBeHHAs! 1po0Ob. CokpamieHne Jpodeit. InceMeHHsBII
O0OBIKHOBEHHBIMH APOOSIMH CpaBHenue apoOeit ¢ OAMHAKOBBIMU KOHTpOJIb;
3HaMeHaTelsIMU. Apudmerndeckue aeiHCTBUSL
(croXeHHe ¥ BBIYUTAHUE) C OOBIKHOBEHHBIMU
JIPOOSIMH ¢ OJJHHAKOBBIMH 3HAMEHATEIIAMU
96 | YMHOXeHHE OOBIKHOBEHHBIX Apobei 1 Apudmerndeckue neiictBus ¢ OObIKHOBeHHas 1poOb. CoKpalleHHe JpoOei. IucsMeHHsbIH
0OBIKHOBEHHBIMH JAPOOSIMH CpaBHeHue po0Oeit ¢ 0JMHAKOBBIMU KOHTPOJIb;
3HaMeHartelnsMu. Apudmerndeckue aeicTBUs
(CI0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
LlpoﬁﬂMl/I C OJMHAKOBBIMH 3HAMCHATCIIIMHU
97 | YMHOXeHHE OOBIKHOBEHHBIX Ipobeii 1 Apudmerndeckue neiicTBus ¢ OObIKHOBeHHas 1poOb. CoKpalieHne Jpooeii. ITuceMeHHbIH
OOBIKHOBEHHBIMH JPOOSMHI CpaBHeHue Jpobeii ¢ ONHHAKOBBIMH KOHTPOJIB;
3HaMeHaTelsIMU. ApudMerndyeckue AeiHcTBUsS VYcrHblii ompoc;
(cloKeHHe U BBIYUTAHNE) C OOBIKHOBEHHBIMU
JIPOOSIMH C OJJHHAKOBEIMH 3HAMEHATEISIMU
98 | YMHOXeHHEe 0OBIKHOBEHHBIX Apobei. Perenne TekcToBbIX 3a1ay, | 1 Apupmernueckue 1eHCTBUS C OObIKHOBeHHas 1po0b. COKpaleHHe JpoOei. ITuceMenHbIi

coziepKaluX OOBIKHOBEHHBIE APOOH

O0OBIKHOBEHHBIMH JAPOOSIMH

CpaBHenue apoOeit ¢ OAMHAKOBBIMU
3HaMeHaTelsIMU. Apudmerndeckue aeicTBUs
(CII0’KEeHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
JIPOOSIMH ¢ OJJHHAKOBBIMU 3HAMEHATEIAMU

KOHTPOJIb;
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YMHOXeHHE 00BIKHOBEHHBIX Ipo0el. UUCII0BbIE BHIPaXKEHHUS,

Apupmernueckue 1eHCTBUS C

OO6bikHOBeHHAas1 1po0b. CokparieHue apooeii.

[TuceMeHHbIiH

coziepKallie YMHOXKEHNE OOBIKHOBEHHBIX ApoOeit OOBIKHOBEHHBIMH JAPOOSIMH CpaBHeHue apo0Oei ¢ 0JJMHAKOBBIMU KOHTPOJIb;
3HaMeHaTelsIMU. Apudmerndeckue aeicTBUS
(CII0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
JIpOOSIMH C OJJMHAKOBBIMH 3HAMEHATEIISIMU
100 | YMHOXeHHE OOBIKHOBEHHBIX JIpo0eii. PelieHne TeKCTOBBIX 3a1ad, Apudmernyeckue aeiicTBus ¢ OO0bIKHOBeHHast Ipo0b. CoKpaleHne Ipooeii. TTuceMeHHBII
coZiepKaluX OOBIKHOBEHHBIE APOOH 0OBIKHOBEHHBIMH JPOOSIMH CpaBHeHue qpobeit ¢ OIMHAKOBBIMU KOHTPOJIb;

3HaMeHaTeIsIMU. ApudMeTHdecKkue AeiCTBUs
(croxeHHe ¥ BBIYUTAaHNUE) ¢ OOBIKHOBEHHBIMU
JpOOSIMH C OIMHAKOBBIMY 3HAMEHATEIISAMH

YcrHblit ompoc;

101

Ymuoxkenue apobeii. Penrenne TeKCTOBBIX 3a1ad, COAEPIKALINX
0OBIKHOBEHHBIE IpOOU

Apudmernyeckue neiicTBus ¢
OOBIKHOBEHHBIMH JAPOOSMH

OO0bIKHOBeHHas 1po0b. CoKpaleHne Jpooe.
CpaBHeHue ApoOei ¢ 0JMHAKOBBIMU
3HaMeHATeIIMH. ApHpMETHIECKHE JeHCTBUS
(CI0’)KEeHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
JIPOOSIME C OAMHAKOBBIMH 3HAMEHATEISIMHI

IIucsmeHnbIi
KOHTPOJIb;

102 | B3aumHO 0OpaTHBIE 1poOH Apudmernyeckue neiicTBus ¢ OObIKHOBeHHas 1poOb. CoKpalleHHe Jpooei. ITucemenHbIi
OOBIKHOBEHHBIMH JAPOOSIMH CpaBHeHue apo0Oei ¢ 0JMHAKOBBIMU KOHTPOJIb;
3HaMeHaTelsIMU. Apudmerndeckue aeicTBUS
(CII0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMH
LlpO65lMl/l C OJMHAKOBBIMH 3HAMECHATECIISIMHU
103 | B3aumHo oOpaTHbIe ApoOH Apudmerndeckue neiicTBus ¢ OO0bIKHOBeHHast 1po0b. CoKpaleHne Ipooeii. ITuceMeHHbIH
OOBIKHOBEHHBIMH JPOOSMHI CpaBHeHue qpobeii ¢ ONMHAKOBBIMH KOHTPOJIB;
3HaMeHaTeIsIMU. ApudMeTHdeckue AeiHCTBUs YcrHbli ompoc;
(croxeHHe ¥ BBIYUTaHUE) ¢ OOBIKHOBEHHBIMU
JIPOOSIMH C OJJHHAKOBEIMH 3HAMEHATEISIMU
104 | Jlenenue 0OBIKHOBEHHOH IPOOH HA HATYpaIbHOE YHCIIO ApudmerHueckne AeHcTBUS C O6pIkHOBeHHAs! 1po0Ob. CokpamieHne Jpodeit. InceMeHHsBII
OOBIKHOBEHHBIMH APOOSIMH CpaBHenue apoOeit ¢ OAMHAKOBBIMU KOHTpOJIb;
3HaMeHaTelsIMU. Apudmerndeckue aeiHcTBUSL
(croXeHHe 1 BBIYUTAHUE) C OOBIKHOBEHHBIMU
JIPOOSIMH ¢ OJJHHAKOBBIMH 3HAMEHATEIIAMU
105 | denenue oOBIKHOBEHHOI ApoOH Ha HaTypallbHOE YHCIIO0. Perenue Apudmernyeckue neiicTBus ¢ OObIKHOBeHHas 1poOb. CoKpaleHne Jpooeii. ITuceMeHHbIH
IPAKTUYECKUX U IPUKIATHBIX 32124 OOBIKHOBEHHBIMH JPOOSMHI CpaBHeHue Ipobeii ¢ OMHAKOBBIMH KOHTPOJIB;

3HAMEHATEISIMA. ApH(METHIECKIE IEHCTBHS
(croXeHHe ¥ BBIYUTAHUE) C OOBIKHOBEHHBIMU
JIPOOSIMH € OJMHAKOBBIMH 3HAMEHATEIISIMU

VYcrHblii ompoc;

106 | denenue oOBIKHOBEHHBIX Jpo0eii Apudmerndeckue aeiicTBus ¢ OObIKHOBEHHas 1po0b. CoKpaleHne Jpooei. ITucpMeHHBIH
OOBIKHOBEHHBIMH JAPOOSIMH CpaBHeHue apo0Oei ¢ 0JJMHAKOBBIMU KOHTPOJIb;
3HaMeHaTtelsiMu. Apudmerndeckue aeicTBUS
(croXeHHe ¥ BBIYUTaHUE) C OOBIKHOBEHHBIMU
JIpOOsSIMH C OJMHAKOBBIMH 3HAMEHATEIISIMU
107 | Jenenne oObIKHOBEHHBIX Jpo0Oeil. PelieHue 3a1a4 Ha JeneHne Apudmerndeckue aeiicTBus ¢ OO0bIkHOBeHHast 1po0b. CoKpaleHne Ipooeii. TTuceMeHHBII
0OBIKHOBEHHBIX Apobeit 0OBIKHOBEHHBIMH JPOOSIMHI CpaBHeHue qpo0eit ¢ OIMHAKOBBIMU KOHTPOJIb;

3HaMeHaTelsIMU. ApudMerHndeckue AeicTBUs
(croxeHHe ¥ BBIYUTaHUE) ¢ OOBIKHOBEHHBIMU
IpOOSIMH ¢ OIMHAKOBBIMY 3HAMEHATEIISAMH
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Jlenenne 0ObIKHOBEHHBIX ApoOeil. UNCIIOBbIE BBIPAXKEHUS,
coJieprKaliue JieleHne 0OLIKHOBEHHBIX pooeit

Apupmernueckue 1eHCTBUS C
O0OBIKHOBEHHBIMH JAPOOSMH

OO6bikHOBeHHAas1 1po0b. CokparieHue apooeii.
CpaBHeHue apo0Oei ¢ 0JJMHAKOBBIMU
3HaMeHaTelsIMU. Apudmerndeckue aeicTBUS
(CII0’KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
le06ﬂMl/] C OAMHAKOBBIMH 3HAMCHATCIISIMU

[TuceMeHHbIiH
KOHTPOJIb;
VYerHslii ompoc;

109 | Pemrenue TeKCTOBBIX 3a/1a4 HA HAXOXKJICHUE YaCTH IIEJIOT0 Pemienue TekcTOBBIX 3a/1a4 PenieHne TEKCTOBBIX 3324 apu(METHUESCKUM ITucermMeHHBIH
apudMeTHIeCKuM crocobom croco0oM (IOCIIeI0BATEIIbHBIMU apU(PMETHYECKHMH | KOHTPOJIb;
neiictBusmy). Vicrionp3oBaHue py pelieHNH 3a1a4
TAOJIMI] U CXEM
110 | Pemenne TeKCTOBBIX 3a7jad Ha HAXOXKACHHUE LIEJIOTO IO €ro YacTh Pemienne TekCcTOBBIX 33124 PenieHne TEKCTOBBIX 3a]a4 apu(hMETHUECKUM IIucsmennbIi
apudMeTHIECKUM CrIOcOOOM croco6oM (MOCIen0BaTEILHBIMU apU(PMETHYECKUMH | KOHTPOJIB;
JIeWcTBHAMM). MICTIOIB30BaHuUe NIPU PEICHUH 3a1a4 | YCTHBIH onpoc;
TaOJIHIl ¥ CXEM
111 | OcHoBHBbIe 3aaun Ha APOOU Penienue TeKCTOBBIX 3a7a4 Pewienne TeKCTOBBIX 3a7a4 apUPMETHISCKUM TTuceMeHHbIM
apudmeTHIecKuM crocooom c11oco6oM (I0CIe10BaTENIbHBIMU APUPMETHYECKHUMH | KOHTPOJIb;
neiicTBuAMM). Mcrionb30BaHUe NpU PEIICHUH 3a1a4 | YCTHbIH onpoc;
TaOJIHI U CXeM
112 | Yucnosie 1 OyKBEHHBIC BHIPAKEHHUS, COJCPIKAILIEC Apudmerndeckue neiicTBus ¢ OO0bIKHOBeHHast 1poOb. CoKpaleHne Jpooeii. ITuceMeHHbIH
0OBIKHOBEHHBIE IPOOU. YTIPOIEHHE BBIPAKEHHUIH 0OBIKHOBEHHBIMH JPOOSIMHI CpaBHeHue qpobeit ¢ OIMHAKOBBIMU KOHTPOJIb;
3HaMeHaTelsIMU. ApudMmerndyeckue AeicTBUS
(CII0’)KEeHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
JIpOOSIMH ¢ OIMHAKOBBIMY 3HAMEHATEIISAMH
113 | OGobuieHue U KOHTPOJIb 1O TeMe “JIeHCTBHS ¢ OOBIKHOBEHHBIMU Apudmerndeckue AeHCTBHS C O6bikHOBeHHAs1 1po0b. CokpareHue apodeii. Kontponbuas
npodsamu” OOBIKHOBEHHBIMH JAPOOSIMH CpaBHeHue aApo0Oei ¢ 0JMHAKOBBIMU pabora;

3HaMeHaTelsIMU. Apudmerndeckue aeicTBUSL
(croXeHHe ¥ BBIYUTAHUE) C OOBIKHOBEHHBIMU
ZpOOSAMH ¢ OAMHAKOBBIMH 3HAMEHATEIAMHU

114 | MHororpaHHUKI Pa3mepbl 00bEKTOB OKPYKAOLLIETO O06BEM HPIMOYTOIEHOTO Napalielenune/a, Kyda VYerablit onpoc;
Mupa (0T JIEMEHTaPHBIX YACTHIL J0 JIMKTaHT;
BcenenHoit), 1IMTENbHOCTD CamooLeHKa ¢
MIPOLIECCOB B OKPY’KAIOLIEM MUpE HCIIOJIb30BAaHUEM
«OueHoyHOro
JIICTay;
115 | TIpsimoyroneHIil napamenenumnes. M3o0paxerne Pa3Mepbl 00BEKTOB OKPYKAFOIIET0 O0BEM IPSMOYTOIBHOTO Mapajliesenuresia, Kyoa ITucermeHHbIN
MPSIMOYTOJILHOTO MapaJulelehie/ia MHpa (OT BIEMEHTAPHBIX YACTHIL 110 KOHTPOJIB;
BceneHHo#), UIHTETBHOCTD CaMooIIeHKa ¢
MPOLIECCOB B OKPYIKAIOIEM MHPE HCII0JIb30BAHUEM
«O1eHOYHOTO
JIUCTaY;
116 | Pa3BépTku NpsIMOYroIbHOTO Mapaule/ienunea Pa3mepbl 00bEKTOB OKpPYIKAIOLIErO O0BEM NPSIMOYTOJIBHOTO MapauIeenuiesa, Kyoa VYeTHblii onpoc;
MHupa (OT 3JICMCHTAPHBIX YaCTHIL 10 HpaKanecxaﬂ
BceneHHo#), JUIMTEIbHOCTD pabora;
MPOLIECCOB B OKPYIKAIOILIEM MUPE
117 | Ky6. U306paxenue Ky6a. Pa3Beprka kyba Pa3mepbl 00bEKTOB OKPYIKAOLIETO O0BEM IIPSIMOYTOJIBHOTO Napajliesenuresia, Kkyoa IIpakTHyeckas
MHupa (OT AIEMEHTAPHbIX YACTHIL 10 pabora;

BcenenHoit), JUIMTENBHOCTD
[IPOLIECCOB B OKPYIKAIOIEM MHPE




118 | Co3znaHue Mozenelt MHOrOrpaHHUKOB (M3 OyMarH, poBOJIOKH, 1 Pa3Mepbl 00BEKTOB OKPYIKAIOIETO O0BbEM NPAMOYTOJIBHOTO Napasiesnenuesia, Kkyoa ITpakTnyeckas
TUTACTUIINHA | JIP.) Mupa (0T JIEMEHTAPHBIX YACTHIL J0 pabora;
BcenenHoit), JUINTeIbHOCTD
MPOLIECCOB B OKPY’KAIOILEM MHpE
119 | Honsrtre o6béMa. Enunniet n3mepenns oobéma 1 Pa3mepbl 00bEKTOB OKPYIKAFOLIETO O0BEM IIPSIMOYTOJIBHOTO Napasliesenuresia, Kyoa CamooleHka ¢
MHupa (OT AIEMEHTAPHbIX YACTHIL 10 HCIIONB30BaHUEM
BcenenHoit), JUIMTENbHOCTD «O11€HOYHOTO
MPOLIECCOB B OKPYIKAIOIEM MHPE JIHCTaY;
BIIP;
120 | O6BEM KyDa 1 mpsIMOYTOJILHOTO MapaJuIeNenunena 1 Pa3Mepsl 00BEKTOB OKPYKAOIIETO O0BEM NPSIMOYTOIBHOTO Mapasesenuresia, Kyoa CamooneHka ¢
MHpa (OT IEMEHTAPHBIX YACTHIL 10 HCTIONB30BaHUEM
BceseHHoit), IUTENbHOCTD «OneHoyHoro
MIPOLIECCOB B OKPY’KAIOIEM MHUpE JTHCTa;
BIIP;
121 | Ilpaktuueckas padora o teme “Tlnomaas moBepxHocTH Kyba u 1 Pa3mepbl 00BEKTOB OKPYKAIOLIETO Tlepumerp u mowmans Gurypst. Vizmepenue u IIpaxkTuyeckas
MPSIMOYTOJIFHOTO Napajuienenumesa” Mupa (OT MJIEMEHTAPHBIX YACTHUIl 10 | BBIYMCIICHUE NEPHUMETPOB U IUIoImanei ¢puryp, pabora;
BCCJ’IeHHOl‘/’I), JJIUTCIIBHOCTDH COCTaBJICHHBIX U3 NIPAMOYTI'OJIbHUKOB, B TOM YHUCJIE
MIPOLIECCOB B OKPY’KAIOIIEM MHpE (uryp, n3006pak€HHBIX Ha KJIeTYaTON Oymare
122 | decsaTuyHas 3a1MCh APOOHBIX YHCET 1 IMonsTHEe 00 MppALIOHATIBHOM IpencrasieHue AecATUYHOI 1poOH B BHIE TTuceMeHHBIH
yucie. JlecsTHYHbIC NPHOIKEHUS 0OBIKHOBEHHO# IpoOH 1 OOBIKHOBEHHOH B BUJIE KOHTPOJIb;
UPPaHOHATBHBIX YHCEIL. JIeCATUYHON
JlelicTBUTEIIbHBIC YHCIIa KaK
0GECKOHEUHbIC JICCATUYHBIC IPOOH
123 | HdecsruuHas 3anuch APOOHBIX YUCET 1 TMousitue 06 UppaUOHATBHOM TIpeacraBienue AeCSITUUHOI ApoOH B BUE ;
yucie. JlecsTnuHble TpUOIKeHNs O0OBIKHOBEHHOM JIpoOH U OOBIKHOBEHHOMW B BU/IE TTuceMeHHBIH
UPPALHOHAIBHBIX YHCEIL. JIECATUYHON KOHTPOJIb;
JlelicTBUTEIbHBIC YHCIIA KaK VYceTHbIit onpoc;
OECKOHEUHBIE JICCATUYHBIC IPOOH
124 | 3amuce u yTeHUE AECATUYHBIX ApoOeit 1 IMonsiTue 06 uppaMoOHATIEHOM IIpexncrasienue pecsiTHUHOI 1podU B Buje IIrcbMeHHBII
yuce. JlecsTuuHble NpUOIKEHUS 0OBIKHOBEHHOM JIpo0OH U OOBIKHOBEHHOW B BUJIE KOHTPOJIb;
HPPALOHATBHBIX YUCEI. JIECSITUYHOM
JleficTBUTENBHBIE YNCIIA KaK
OECKOHEUHbIE JIECATUYHBIE POOH
125 | Pemenune mpakTHYeCKUX M MPUKIIAJHBIX 3a1a4, COASPIKAIINX 1 Pa3Mepbl 00BEKTOB OKPYKAFOIIET0 IpencrasieHne AecATUYHOM IpoOH B BHIE ITuceMeHHbIH
JIECATUYHBIC IPOOH Mupa (OT HIEMEHTAPHBIX YACTHI[ 10 | OOBIKHOBEHHO# Ap0oOH 1 OOBIKHOBEHHOH B BUJIE KOHTPOJIB;
BceneHHo#), UIHTETBHOCTD JIECATUYHOM CaMooIIeHKa ¢
MPOLIECCOB B OKPYIKAIOIEM MHPE HCIIONB30BaHUEM
«OneHouHoro
JIHCTa»;
126 | Peuienue npakTHYECKUX U MPUKIAIHBIX 337144, COJACPIKAILIX 1 Pa3mepbl 00bEKTOB OKpPYIKAIOLIErO IIpeacraBienue AecsITUUHOI podU B B ITucsmeHHbIH
MPE/ICTaBICHNE JAHHBIX B BUE TaOJIHI MHpa (OT BIEMEHTAPHBIX YACTHIL 10 0OBIKHOBEHHOH ApoOH ¥ OOBIKHOBEHHOH B BUZIE KOHTPOJIb;
BceneHHo#), JUIMTEIbHOCTD JIeCATUYHON
MPOLIECCOB B OKPY’KAIOIEM MHUPE
127 | Pemenne npakTHYeCKUX M MPHUKIIAJHBIX 337124, COASPIKAIINX 1 Pa3mMepbl 00bEKTOB OKPYIKAOLIETO OO6bIkHOBeHHast Ipo0b. CoKpaleHne Ipooeii. ITuceMeHHbIH
NPEJCTaBIICHNE JAaHHBIX B BUJE CTOJIOYATBIX JHarpamMm Mmupa (0T ANeMeHTapHbIX yacTuil 10 | CpaBHeHue 1pobeid. J[eiicTBUs ¢ OOBIKHOBEHHBIMH KOHTPOJIb;

BcenenHoit), JUIMTENBHOCTD
[IPOLIECCOB B OKPYIKAIOIEM MHPE

JpodsMu




128 | PeuieHne npakTHYECKUX 3a/1a4, COAEPKALIUX OOBIKHOBEHHBIE U OOBIKHOBEHHas IpOOb, OCHOBHOE OObIKHOBeHHas 1po0b. CoKpalleHHe JpoOei. ITucpMeHHBIH
JIECATUYHBIC IPOOH CBOMCTBO ipodH Cpasnenue apo6eit. JIelcTBus ¢ 0OBIKHOBEHHBIMU KOHTPOJIb;
CpaBHeHue apobeit JIpodsMH
129 | U306paxeHue necATHYHBIX ApoOel TOUKaMU Ha YHUCIIOBOM OOBIKHOBEHHAsI IpOOb, OCHOBHOE Otpunatensusle yncina. Llensie uncna. Moyns TTuceMeHHBIH
TIPSIMOit CBOICTBO ipoOH yucina. V300paxxeHne qrices Ha YHCIOBOM MPSMOH. KOHTPOJIb;
CpaBHenue npobeit YUucItoBbIe IPOMENKYTKH
130 | 3006paxenue AeCATHYHBIX Apo0ei TOUKaMU Ha YUCIOBOM OObIKHOBEHHAs IPOOb, OCHOBHOE Otpunarensubie yncna. Llensie uncna. Moaynb TTuceMeHHbII
psIMOit CBOHCTBO ApOOH yucna. V300pakeHne Yuces Ha YUCIOBOM MPSMOiA. KOHTPOJIb;
CpaBuenue npobeit YuncaoBble MPOMEKYTKH
131 | CpaBHeHue necsTHUHBIX ApoOeit OOBIKHOBEHHAs! Ip00Ob, OCHOBHOE Otpuuatensuble yncina. Llensie uncna. Moyns IIncbMeHHBII
CBOMCTBO 1pobU yucia. M300paxxeHne uucel Ha YUCI0BOM MPSAMOH. KOHTPOJIb;
CpaBHeHue npobeit YucnoBble MPOMENKYTKH
132 | Pemenune mpukiIagHbIX 3a/a4 ¢ HCIOIb30BAHHEM CPaBHEHUS OOBIKHOBEHHAs IpOOb, OCHOBHOE Otpuuatensusie yucina. Llensie uncna. Mogyns ITuceMeHHbIH
JIECSTUYHBIX Ipo0eit CBOICTBO ipo6H yucina. V300paxeHne yuces Ha YUCIOBOM MPSIMO. KOHTPOJIb;

CpaBHenue npobeit

YucnoBble IPOMEXKYTKH

133 | Peuienue npakTUYECKUX U MPUKIAJAHBIX 337144, COJACPIKALMX OOBIKHOBEHHAs! IPOOb, OCHOBHOE OtpuuarenbHbie yncina. Llensie uncna. Mongynb IIucemeHHbIH
JIECATUYHBIE IPOOH CBOMCTBO 1podHU yucia. V300paxxeHue uncesn Ha YUCI0BOM MPSMOH. KOHTPOJIb;
Cpasaenue npobeit YucnoBble NPOMEXYTKH
134 | CnoxeHue U BEIYUTAHUE ACCATHYHBIX IpoOeii YucioBble BEIPaKSHUS, TOPSTOK IpencrasieHne AecATUYHOI IpoOH B BHIE TTuceMeHHBIH
JIeHCTBUI B HUX, HCIIOIB30BaHHUE 0OBIKHOBEHHO# IpoOH 1 OOBIKHOBEHHOH B BUJIE KOHTPOJIb;
CKOOOK. 3aKOHBI apH()METHICCKUX JIeCSTUIHOM
JIENCTBHI
135 | CnoxeHue ¥ BBIYUTaHUE JIECATUYHBIX ApoOeit YucioBble BRIPAKEHUS, TOPATOK IpencraBnenne AecATUYHOM 1poOH B BUIE ITncemenHbIi
JIeHCTBUI B HUX, HCIIONB30BaHHIE 0OBIKHOBEHHO# IpoOM ¥ OOBIKHOBEHHOH B BUIE KOHTPOJIb;
CKOOOK. 3aKOHBI apUPMETHIECKUX JICCSTUYHOM
JIeHCTBHI
136 | Cnoxxenue 1 BbIUUTAHHE JIECATHYHBIX JpoOei. Pemenne UucIioBbIE BBIPAXKEHUS, OPSTOK IIpexncrasienue necsiTHUHOI npodU B Buje IIncbMeHHBII
TEKCTOBBIX 3314, COJEPHKAILUX AECATHIHBIE APOOH JIeUCTBUI B HUX, HCIIOJIb30BaHUE 0OBIKHOBEHHOH JpoOH 1 OOBIKHOBEHHOM B BUJIE KOHTPOJIb;
CKOOOK. 3aKOHBI apH(METHICCKUX JIECATUUHON
nercTBuit
137 | Pemenne nmpakTU4eCKHX M MPUKIIAJHBIX 33124 C UCTIOIb30BAaHUEM YucoBble BRIPaKEHHUS, TOPATOK IpencrasieHue AecATUYHOM IpoOH B BHIE ITnceMeHHbIH
CJIO)KEHUSI ¥ BBIYMTAHUS JIECATUUHBIX Apo0eit JIeHCTBUI B HUX, HCIIONb30BaHHE 0OBIKHOBEHHO# IpoOH M OOBIKHOBEHHOH B BUJIE KOHTPOJIb;
CKOOOK. 3aKOHBI apH(YMETHICCKUX JIeCSTUYHOM
eNCTBHI
138 | PeuieHne npakTHYECKUX M NMPUKIIAJHBIX 33124 C HCIIOJIb30BAHUEM YucnoBsle BEIPaXKEHUs], MOPSIO0K IIpencraBiieHue IECATUUHON JPOOU B BUsIE ITucpMeHHBIH
CJIO)KEHUSI ¥ BBIUUTAHUS JIECATUUHBIX ApoOeit JIEUCTBUI B HUX, HCIIOJIb30BAHUE 0OBIKHOBEHHOH poOH 1 OOBIKHOBEHHOH B BUJIE KOHTPOJIb;
CKOOOK. 3aKOHBI apr()METHIECKUX JIECATUYHOMN VYernslii ompoc;
JieHcTBUI
139 | YMHO)eHue necsaTuaHoi npodu Ha 10, 100, 1000 u .1 YucioBble BRIPaKeHUS, OPSTOK YucioBble U OYKBEHHBIC BBIPAKCHHS, HOPSIIOK ITuceMeHHbIH
JIeHCTBUI B HUX, HCIIOIb30BaHHE JIeWCTBHH, UCIIOJIb30BAHHUE CKOOOK. 3aKOHBI KOHTPOJIb;
CKOOOK. 3aKOHBI apr()METHICCKUX apudmMeTHyecKnx IeucTBUI CamooleHka ¢
JecTBUi HCIIOJIb30BAaHUEM
«OneHouHoro

JINCTa»,




140 | YMHO)eHHe necatiuuHoii apodu Ha 0,1, 0,01, 0,001 u T.1 1 YucnoBsle BBIpAXKEHHUS, TOPATIOK Yucnossie 1 OyKBEHHbIC BHIPAKEHHUS, HOPSIOK [TucbMeHHBIN
JICWCTBUIN B HUX, UCIIOJIb30BAHUE JICHCTBHH, HCITOJIB30BAHNE CKOOOK. 3aKOHBI KOHTPOJIb;
CKOOOK. 3aKOHBI apr(METHIECKUX apudmeTHyecKkux JeHcTBUI
necTBuit

141 | YMHOXEHHUE JIECATUYHBIX Apo0eit 1 YucIioBble BRIPaKEHUS, OPSTOK YucioBble 1 OYKBEHHbIE BBIPAKCHHS, HOPSIOK ITuceMeHHbIH
JIeHCTBUI B HUX, HCIIOJIb30BaHNE JIeWCTBHH, UCIIOJIb30BaHHUE CKOOOK. 3aKOHBI KOHTPOJIb;
CKOOOK. 3aKOHBI apH(HMETHICCKUX apudMeTHIecKnuX IeUCcTBHI VYcrHbli ompoc;
JIENCTBHI

142 | YMHOKXEHHE JeCATHYHBIX Ipo0eil. Pemenne TeKCTOBbIX 3a/1a4 1 YucoBble BRIPAKEHUS, TOPATOK Yucnosble ¥ OYKBEHHBIC BBIPKCHHS, HOPSIIOK ;
JIEHCTBHI B HUX, HCIIOJIb30BAHHE JIEHCTBHH, MCITOJIB30BAHNE CKOOOK. 3aKOHBI TTuceMeHHBIH
CKOOOK. 3aKOHBI apH(PMETHIECKHX apH(pMeTHIECKHX JeHCTBHI KOHTPOJIb;
JecTBhit YcrHbli ompoc;

143 | Jlenenue necaTHUHbIX ApoOei Ha HATYPAIbHOE YUCIIO 1 YucnoBble BbIPaXKEHHUs, TOPSJOK YuciioBble 1 OyKBEHHbIE BBIPAXKEHUS], IOPSIOK ITucemenHbIi
JIEWCTBUIN B HUX, UCIIOJIb30BAHUE JICUCTBHI, HCIIOJIB30BAHNE CKOOOK. 3aKOHBI KOHTPOIIb;
cKOOOK. 3aKOHBI apr(METHIECKUX apudmernyeckux JedcTBuit
JiefcTBUi

144 | denenue necATUYHBIX ApoOeii Ha HATypaIbHOE YUCIIO 1 YucoBble BRIPaKeHUS, TOPSTOK Yucinosble 1 OYKBEHHBIC BBIPAKECHHS, HOPSIOK ;
JIEWCTBHI B HUX, UCIIOJIb30BaHUE JIEHCTBHIA, HCITOJIB30BAHUE CKOOOK. 3aKOHBI TTuceMeHHBIH
CKOOOK. 3aKOHBI apH(METHIECKIX apHpMeTHIECKHX JeHCTBHI KOHTPOJIb;
JIENCTBHI VYcrHblii ompoc;

145 | denenue necsaruunoit apodeii a 10, 100, 1000 u T.1 1 YucnoBble BIPXEHUs, MOPAIOK Yucnoble 1 OyKBEHHBIE BBIPAXKEHHUS, TIOPIIOK IucsMeHHbIH
JICUCTBUIN B HUX, UCIIOJIb30BAHUE JICHCTBHH, HCITOJIB30BaHNE CKOOOK. 3aKOHBI KOHTPOJIb;
CKOOOK. 3aKOHBI apr()METHIECKUX apudmeTHyecKux JeHCTBUI VYcrHsbiit ompoc;
necTBuit

146 | denenue necarumynoii apoodeii Ha 0,1, 0,01, 0,001 u 1.1 1 YucIioBbIe BRIPaXKSHUS, HOPSTOK YucioBble 1 OyKBEHHBIE BBIPAXKEHHS, TOPSIIOK IIncbMeHHBII
JIeHCTBUI B HUX, HCIIOJIb30BaHNE JISWCTBHI, UCIIOJIb30BAHHUE CKOOOK. 3aKOHBI KOHTPOJIb;
CKOOOK. 3aKOHBI apH(METHICCKUX apupMEeTHISCKUX JeHCTBUI VYerHblit onpoc;
JIENCTBHI

147 | Menenue necATUUHBIX ApoOeit 1 YucroBble BRIPaKEHUS, TTOPATOK Yucnosble ¥ OYKBEHHBIC BBIPAKCHHS, HOPSIIOK ITnceMeHHbIH
JICHCTBUIL B HUX, HCIIONb30BaHHUE JISWCTBHH, UCHIOJIb30BAHUE CKOOOK. 3aKOHBI KOHTPOJIb;
CKOOOK. 3aKOHBI apH(METHICCKHX apH(pMEeTHIECKHX JeHCTBHI
necTBuit

148 | lenenue necATUUHBIX ApoOeit 1 Yucnosble BEIpaXKEeHUs], MOPSI0K YucioBble 1 OyKBEHHbIE BHIPAXKEHUS], TOPSIOK ITucemennbli
JIEWCTBUI B HUX, UCIIOJIb30BAHUE JICHCTBHI, HCIIOJIB30BAHNE CKOOOK. 3aKOHBI KOHTPOIIb;
CKOOOK. 3aKOHBI apr(HMETHIECKUX apudmernyeckux JeHcTBUi
JelcTBUi

149 | denenue necsaTUUHBIX ApoOeil. PeleHune TeKCToBbIX 3a/1a4d 1 YucioBble BRIPaKEHUS, OPSTOK Yuciosble 1 OYKBEHHBIE BBIPAKECHHS, HOPSIOK ITuceMeHHbIH
JIeHCTBUI B HUX, HCIIOIB30BAaHHE JIeWCTBHH, UCIOJIb30BaHHUE CKOOOK. 3aKOHBI KOHTPOJIb;
CKOOOK. 3aKOHBI apH()METHICCKUX apudMeTHIecKuX IeUCcTBHI VYcrHblii ompoc;
JIENCTBHI

150 | PeureHue npakTHYECKUX M MPUKIAJHBIX 3a]a4 C UCHIOJIb30BaHUEM | 1 YucnoBble BEIPAXEHUS, MOPAIOK Yucnosble ¥ OYKBEHHbIE BBIPAKECHHS, HOPSIIOK ITucsMeHHbIH

JIENICHUST ECATUIHBIX ApoOeit JIEHCTBUI B HUX, UCTIOJIb30BaHHE JIefiCTBHI, HCTIOIb30BaHNE CKOOOK. 3aKOHBI KOHTPOJIb;

CKOOOK. 3aKOHBI apr()METHIECKUX
JIeHCTBHI

apupMeTHUECKUX AeiCTBHI

VYerHbiit ompoc;
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Jlenenue necsTUYHBIX Apo0eii. PereHne TeKCTOBbIX 3a1a4

YucnoBble BEIPaXKEHUs], MOPSI0K
JICWCTBUIN B HUX, UCIIOJIb30BAHUE
CKOOOK. 3aKOHBI apr(METHIECKUX
JIeUCTBUIA

Yucnoble 1 OyKBEHHBIE BBIPAXKEHHUS, TIOPSTO0K
JICHCTBHH, HCITOJIB30BAHNE CKOOOK. 3aKOHBI
apupMeTHYECKUX AeiCTBUI

[TuceMeHHbIiH
KOHTPOJIb;
VYerHsiii ompoc;

152 | Oxpyriienne necaTHYHBIX Opodeit 1 Oxpyrienne yncen. [Tpukunka n O1eHKHU U IPUKUAKH, OKPYTIICHHE [TuceMeHHbIH
OLICHKA PEe3yJbTaTOB BEIYUCICHHIL. KOHTPOJIB;
Beienenie MHOKHTEIS — CTEIICHN VYcrHbli ompoc;
JIECSTH B 3aIIUCH YHCIIa
153 | OkpyrieHue aecATHYHbIX Apobei 1 Okpyrnenne uncen. [Ipukuaka u OLEHKHU U IPUKUAKU, OKPYTIICHHE TTucbMeHHBIH
OIIGHKA Pe3yJIbTaTOB BEIYHCICHHIL. KOHTPOJIB;
Beigenenne MHOKHUTENS — CTETICHU YcrHbIi ompoc;
JIECATH B 3aIIUCH YHCIIA
154 | Pewenue npakTHYECKUX U NPUKIIAAHbIX 3a/1a4 HA OKPYTJIEHHE 1 Oxpyrnenue uncen. [Ipukuika u OLIeHKU U IPUKUIKHU, OKPYTIICHUE ITucemenHbIi
JIECATUYHBIX Apobeit OLICHKA PEe3YJIbTaTOB BHIYMCIICHUH. KOHTPOJIb;
BbizeneHre MHOKHTENS — CTEHEHH
JIECSITU B 3aITMCH YHUCIIA
155 | PenreHne TEKCTOBBIX 3a/a4, COAEPIKALIMX IPOOH 1 YucoBble BRIPaKeHUS, TOPSTOK PemieHue 3a1a4 Ha ABMKEHHE, COBMECTHYIO padoty, | IluceMeHHbIiH
JeliCTBHI B HHX, HCIIONIb30BaHUE MOKYIIKH apH()METHIECKUM CII0COO0M, C IIOMOIIBIO | KOHTPOIIb;
CKOOOK. 3aKOHBI apH(METHIECKIX OpraHU30BaHHOTO IIepebopa
JIENCTBHI
156 | PeuieHne TEKCTOBBIX 3a/a4, COAEPIKALIMX IpOOH 1 YucnoBble BHIPAKEHUS, TOPATOK Pemienne 3a1a4 Ha IBHKEHUE, COBMECTHYIO paboTy, | [TucbMeHHbIH
JICUCTBUI B HUX, HCIIOJIb30BAaHUE MOKYNKH apU(PMETHYECKHM CIIOCOOOM, C TOMOLIBI0 | KOHTPOJIb;
CKOOOK. 3aKOHBI apUPMETHICCKUX OpraHu30BaHHOrO nepebopa
necTBuit
157 | Pemenne TeKCTOBBIX 3a/1a4, COJEPIKAIIUX 3aBUCUMOCTb, 1 YucIioBbIe BRIPaXKSHUS, HOPSTOK Pemenne 3ana4 Ha ABMKEHHE, COBMECTHYIO padoty, | IIncpMeHHBIH
CBSI3BIBAIOIINIC BEIMYHMHEL: [[CHA, KOJIMIECTBO, CTOMMOCTb JeliCTBUI B HHX, HCIIONb30BaHUE MOKYIIKH apU()METHIECKUM CIIOCOO0M, C IIOMOIIBIO | KOHTPOIIb;
CKOOOK. 3aKOHBI apH(METHICCKUX OpraHU30BaHHOrO Iepebopa
JIENCTBHI
158 | Pemrenne 3aia4 nepeOOpoM BCeX BOSMOXKHBIX BAPUAHTOB 1 YucroBble BRIPaKEHUS, TTOPATOK PenieHue 3a/1a4 Ha ABMXKEHHE, COBMECTHYIO padoty, | ITuceMeHHbIH
JeiiCTBHI B HHX, HCIIONB30BaHUE MOKYTIKH apH()METHIECKUM CIIOCOO0M, C IIOMOIIBIO | KOHTPOIIb;
CKOOOK. 3aKOHBI apH(METHICCKHX OpraHM30BaHHOTO IIepebopa
necTBuit
159 | O6001enne 1 KOHTPOIb 110 TeMe “JlecsaTuunble qpodu” 1 Yucnossle BIpaXKeHUs], MOPSI0K Pemienne 3aa4 Ha BHXKEHUE, COBMECTHYIO paboTy, | KoHTposibHas
JIEWCTBHI B HUX, UCIIOJIb30BAHUE MOKYIKH apru(PMETHUECKUM CIIOCOO0M, C TOMOIIbI0 | padoTa;
CcKOOOK. 3aKOHBI apUPMETHIESCKUX OpraHu30BaHHOrO nepebopa
JelcTBUi
160 | IToBropenue u 06o6meHHe. JIelCTBHS ¢ HATYypaIbHBIMH YicIaMu | 1 Apudmerndeckue neiicTBus Haj Hudpa u yncno. Apupmernyeckue qeHcTBUS C TectupoBanue;
HATypaJIbHBIMH YHCIAMHI HATypaIbHBIMH YHCIaMu. JlecaTuaHas cucTeMa
CUHCIICHUS
161 | IToBTopenue n 0606meHne. YncnoBbie 1 OyKBEHHbIE BIpaXeHus, | 1 UucnoBble BRIpaKEHUs, HOPSIIOK udpa u uncno. Apudmernueckue IeUCTBUS C IIpaxkTuyeckas
MOPSIIOK JICHCTBHIA, HCTIOIB30BaHNE CKOOOK. YTIpoIieHHe JIEHCTBUI B HUX, UCTIOJIb30BaHHE HaTypaJbHBIMH YHcIaMu. JlecsTnynas cucrema pabora;
BBIpAXKEHUI CcKOOOK. 3aKOHBI apUPMETHIECKUX CUHCIICHUS TectupoBanue;

JIEUCTBUIA
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[ToBTopenue n 06061menne. OKpyrieHne HaTypaIbHBIX YUCE,
JIECATHYHBIX Ipo0eit

Oxpyrienne yucen. [Tpukuaka n
OIICHKA PE3yJIbTaTOB BHIYMCICHUH.
BbI}leJ’leHl/le MHO>XMUTEIISI — CTCIICHU
JICCSTH B 3aIIUCH YUCIIa

Oxkpyrienue uucen. [Ipukuaka u oreHka
Pe3yJIbTaToOB BHIYUCIICHUI

[TuceMeHHbIiH
KOHTPOJIb;
VYerHsiii ompoc;

163 | TloBTOopenue u 06001meHne. OOBIKHOBEHHBIE 1pOOH 1 Apudmerndeckue neiicTBus ¢ OO0bIkHOBeHHast 1po0b. CokpaleHne Ipooeii. [TuceMeHHbIH
OOBIKHOBEHHBIMH JIPOOSMU CpaBHeHue Jpobeil ¢ ONMHAKOBBIMU KOHTPOJIB;
3HaMeHaTelsIMU. ApudMeTHdecKkue AeHCTBUs VYcrHbli ompoc;
(CII03KEHHE U BBIYUTAHUE) C OOBIKHOBEHHBIMHU
JIPOOSIMH C OJJHHAKOBEIMU 3HAMEHATEIISIMU
164 | TloBTopenne 1 0600IeHNe. Perenne TeKCTOBBIX 3a/1a4, 1 Pemenne TeKCTOBBIX 3a1a4 Pemmenne TEKCTOBBIX 3a1a4 apUPMETHIECKIM ITucpMennbIit
cozepamux Apobu. OCHOBHBIE 3a/1a4d Ha IpooH apH(pMETHIECKHM CIIOCOO0M croco6oM (TT0cIen0BaTENHBIMI aPU(PMETHIESCKUMH | KOHTPOIIb;
JecTBHAMM). MICTIob30BaHuUe MIPU PEICHUH 3a1a4 | YCTHBIH onpoc;
TaOJIHNI B CXeM
165 | IToBropenue u 06o0LIEeHHE. PeleHne TeKCTOBbIX 3314 Ha 1 Pemenne TekcToBBIX 337124 PemieHne TEKCTOBBIX 3a7a4 apu(PMETUUECKUM ITucemenHbIi
JIBHKEHUE, TOKYIIKH, paboTy apudmeTHIecKuM crnocooom c11oco6oM (IOCIe10BaTENIbHBIMU APUPMETHYECKHUMH | KOHTPOJIb;

neiictBusamm). Vicrionp3oBaHue Mpy peLieHHH 3a1a4
TaOJIHI M CXeM

VYerHslii ompoc;

166

[ToBTopenue u 06odmIeHne. CIOKEHNHE W BEIYUTAHUE ICCATHIHBIX
npobeit

YucioBble BEIPAXEHUS, MOPSI0K
JIEUCTBHI B HUX, UCTIOJIb30BaHHE
CKOOOK. 3aKOHBI apH()METHIECKUX
JIENCTBHI

Yuciosble 1 OYKBEHHBIC BBIPAKECHHS, HOPSIOK
JIEHCTBHIA, HCITOJIB30BAHUE CKOOOK. 3aKOHbI
apudMeTHIecKnX IeUCcTBUI

ITuceMeHHbIH
KOHTPOJIB;
VYcrHblit ompoc;

167 | IToBropeHue u 0600IICHHE. YMHOXKEHHE U JICNCHUE AECATUYHBIX | 1 YucnoBble BEIPKEHUS, MOPAIOK Yucnosble 1 OYKBEHHbIC BBIPAKECHHS, HOPSIIOK ITucbMeHHbIH
npobei JIEHCTBUI B HUX, UCTIOJIb30BaHHE JIefiCTBHH, NCTIOIb30BaHNE CKOOOK. 3aKOHBI KOHTPOJIb;
CKOOOK. 3aKOHBI apr()METHIECKUX apudmMeTHyecKux JeHCTBUI VYcrHsiit ompoc;
necTBuit
168 | IToBTopenue u o6odmeHue. PemeHne TeKCTOBBIX 3a1a4 C 1 Penenne TeKCTOBBIX 3a7a4 Pemienne TeKCTOBBIX 3a1a4 apUPMETHISCKUM TTuceMeHHBIH
IPAKTUYCCKUM COACPIKAHUEM apH(pMETHISCKHM CIIOCOO0M c1oco6oM (II0CIeA0BATENbHBIMI aPU(PMETHUSCKUMH | KOHTPOIIb;
neiicTBusaMHM). Mcrionb3oBaHue NpU PEIEHUH 3a1a4 | YCTHbIH onpoc;
TaOJIUL U CXEM
169 | TloBTOpeHue n 0600ImEeHNe. PelieHne TEKCTOBBIX 3a/1a4 ¢ 1 PemeHne TeKCTOBBIX 3a1a4 PenieHue TEKCTOBBIX 3aJa4 apu(PMETUUECKUM IucsMeHHbIH
MIPAKTHYECKUM COZIEPKAHHEM apudmeTHIecKuM crocooom c11oco6oM (I0CIeA0BaTEIbHBIMU APUPMETHYECKHUMH | KOHTPOJIb;

JeiicTBuAMM). Mcrionb3oBaHue pyU PEIIeHUH 3a1a4
TaOJIUL U CXEM

VYcrHblii ompoc;

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Hopodees I'.B., llapeirun U.®., Cysoposa C.b. u npyrue, Matematuka, 5 ki1acc, AKIHOHEPHOE 00ILIECTBO
"UznarensctBo "[IpocBemienue";
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
https://uchi.ru/



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYAOBAHUE

OBOPYJIOBAHME J1JIsI TIPOBEJIEHUS JIABOPATOPHBIX, IPAKTHYECKHX PABOT,
JEMOHCTPALIUI
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