MartemaTHKa
Cucrema /I.b. d1bkoHuHa — B.B. /laBb1i0Ba

ITossicHuUTe/ILHAA 3aMMucKa

Pabouas mporpamma 1o yuyeGHOMY mipegmeTy «MaTeMaTHKa» COCTaB/ieHa Ha OcHOBe dezepasbHOTO TOCYAAapCTBEHHOTO 00pa30BaTe/IbHOTO CTaHapTa
HauasbHOTo 0011ero o6pa3oBaHusi, MPUMePHOI TIPOTrpaMMBI 110 TipeaMeTy «MaTeMaTHKa», aBTOPCKOM rporpammbl «MaTematuka» O.M.AnekcanapoBoii. Paboune
nporpammsl 1-4 knaccel..M.: IPO®A, 2021r.

B ocHoBy HOBbix ®efepanbHbIX TOCYAApCTBEHHBIX OOpa3oBaTeNbHbIX CTAHJAPTOB HauaabHOTO ob6ijero obpasoBanusi (PI'OC HOO) mosoxeH
Ky/JIbTYPHO_MCTOPUUYECKUUCHUCTEMHO_ZleaTelbHOCTHRIM nogxog, (JI. C. Beirorckun, A. H. Jleontses, I1. f. T'anbnepun, [I. b. Onekonun, B. B. [JaBbioB 1 nx
yUeHHWKH U TI0C/Ie/]oBaTe/n), COT/IaCHO KOTOPOMY CojiepyKaHre 00pa30BaHUsi MPOEKTUPYeT KaK TUIT MbILLIJIeHHs], TaK U YHUBepcasbHble yueOHble JeiCTBuUs

[Tporpamma 1o MaTeMaTHKe [ijil HAua/IbHBIX KJIACCOB OPMEHTHPOBAHA Ha JieATeIbHOCTHBIN MOAX0/| B 00y4eHUH U MOCTPOeHa KaK YacThb L[eJIOCTHOTO Kypca
B cpesHeii mikosie. OHa obmnajjaet goctouHcTBaMu crcteMbl 1. B. DimbkoHnHa — B. B. [laBbiioBa (TeopeTHuecKye IM0JI0KeHUs 3TOM HayuyHOM LIIKOJIbI U JIer/Id B
ocHoBy ®I'OC HOO BTOpOro mMOKOJeHusi), HO TIPM 3TOM TIpeZCTaB/ieHa B TPUBBIYHOM [/ yuuTenass oObeme u3yuyaeMoro Marepuana. Orupasicb Ha
cbanaHcMpoBaHHOe coe/lMHeHWe TPAJULMOHHBIX U HOBLIX MeTO/IOB 00ydeHHsi, OHa 00ecreuuT HeHaCUIbCTBEHHOe BXOX/eHHe YyuuTessi B COBpPeMeHHbIe
oOpa3zoBare/ibHbIe CUCTEMBI U TIO3BOJIUT pPeanr3oBath Hemu U 3agaun @I'OC HOO.

OO01jas xapaKTepUCTHKA y4eOHOro nmpeamera

[Tporpamma no MaTemMaTHKe /il Ha4a/IbHBIX K/IAaCCOB OPMEHTHPOBAHA Ha /lesiITe/IbHOCTHBIN 10X0/] B 00yueHWH 1 TIOCTPOeHa KakK 4acTh L[e/IOCTHOTO Kypca
B Cpe/iHeH IIKOoJIe.

[TporpaMma sIB/IsIeTCS KIIaCCUYeCKOU, TTOCKOJIBKY:

a) Hempexo/siiel LIeHHOCThIO B Hell siBJisieTcsi pebeHoK;

0) oHa OCcHOBaHa Ha Tpy/iax kiaccukos B ricuxosoruu JI. C. Beirotckoro, A. H. Jleontsesa, I1. S1. 'anbnepuna, [. b. 3nbkonuHa, B. B. [laBbigoBa u ap.;

B) OHa OpPHMEHTHPOBaHa He TOJIbKO Ha IOCTH)KeHHe TIPeJMEeTHbIX, TMYHOCTHBIX U MeTanpeJMeTHbIX

pe3y/bTaToB, HO U, KaK C/e/ICTBUe, Ha (POPMHPOBaHMe pa3HbIX KOMIETEeHLMI M/Ia X IKO/JIbHUKOB;

') OHa OMMPAaeTCsl HA UCTOPUYECKWI TIOXO0/, IPY U3yUeHUH OCHOBHOT'O MaTeMaTH4eCKOro MOHATUS — TMOHSITUS UuC/ia.

B konuernuu ®I'OC HOO nopuepkuBaeTcsi, YTo 00yUdeHre OCYIeCTB/IsIeT CBOI0 BeyI[YI0 PO/ib B yMCTBEHHOMPA3BUTHH, TIPEXK/IE BCEro yepe3
copiep>kaHue, KOTOpoe,B CBOIO 0Uepe/ib, OTIpeZesisieT MeTo/bl, (YOPMbI OpPraHU3aluy ¥ O0IeHHs YUYalXCsl, XapaKTep AUAaKTHUeCKUXMaTepraioB U Ipyrye
CTOpPOHBI yueOHOTO Tporiecca.

Cojiep>kaHue Kypca MaTeMaTHKH MPe/ICTaB/IeHO 1eJIOCTHOW CUCTEMOM CrielidaibHbIX (K/TF0UeBBIX) yueOHO-TIPAaKTUYeCKHX 3a/iad, C KOTOPbIX U HAUMHAETCS
Ka)k/|asi HOBasi TeMa, a He HAOOPOM 3a/laHui pa3BUBaroILlero xapakrepa. iTorom pereHus yueOHBIX 3ajausiB/ISIFOTCS HOBbIe 3HAHKS, YyMeHUsl, COPMY/TMPOBaHHbIE
B paszenax «UTo uHTepecHOro s y3Han? YeMyHayunacs?».

YcoBUA pellieHHs TaKUX 3aJad BOCCO3/al0T CUTYalUW,B KOTOPBIX UCTOPUYECKH 3ap0XK/anoCch TO UM MHOe TIOHATHE (K IpUMepy, NMOHATHe uucia). B Hux
TaK’Ke 3aZlal0TCsl peasibHble )XU3HEHHbIe CUTYalH (K IpUMepy,BBeileHre CMbIC/Ia YMHOXKEHHS), UTO JlaeT BO3MOKHOCTBIIOYYUTh MeTaripeMeTHble pe3y/IbTaThl.
Borsee Toro,pelienye 1no/jo06HbIX 3a/1a4 ¢ HEM30eXXHOCTHIO TPeOyeTopraHr3aly KO/UIEKTUBHO_pacrpe/ieleHHbIX (OpM /IesiTeTbHOCTH, UTO CO3/1aeT ONTHUMasbHbIe
YCJIOBUSL ZIJ1s1 TIO/TyYeHusi TIpeIMeTHBIX, MeTarpeJMeTHbIX 1 KOHEeUHO »KeJIMYHOCTHBIX pe3y/ibTaToB, a MaTeMaTHueCcKoe co/iepskaHue IpruobpeTaeT IMUHOCTHO-
3HauMMBbIM Xapakrep. KoHcTpynpoBaHue yueOHOM MporpaMMel Tipe/irosiaraeT He TOMbKO 0TOOp coziepyKaHus, HO ¥ TpeOyeT 0CO3HaHUS CBSI3U COJlepyKaHUsI



yCBauBaeMbIX 3HaHUI M YMEHUH C ICUXUYeCKUM pa3BuTheM yuaimxcs. CofeprkaHreyueOHOro rpeiMeTa J0/DKHO CO3/jaBaTh O1aronpusiTHbIE YCIOBUS AJIs
pa3BepTHIBAHUS UX YueOHOH [iesaTeTbHOCTH U CTIOCOOCTBOBATh MHTEHCUBHOMY Pa3BUTHIO MBIIIJIEHHS U OTlepariyii, CBS3aHHbIX C HAM.

OpwueHTaLys Ha pa3BUTHe YUeHHUKa IPe/IoJaraeToriopy Ha aKTUBHBIE MeTO/IbI 00yueHusi, HOpMHUPYIOIIeyHUBepCaIbHbIe yueOHbIe JelCTBHS. OTO
03HauaeT, YTO3HAHHS He [JOJDKHBI 1aBaThCsl B TOTOBOM BUZie. OHUJO/DKHBI OBITh MOTyUeHbl B COBMECTHOM IeTe/IbHOCTUC JPYTUMH [IeTbMH U YUHTesIeM Kak
OpraHM3aTOpPOM MCOYUYaCTHHUKOM TIpoLjecca 00yueHusl.

OCHOBHBIM MaTeMaTHYeCKUM TTOHSITHEM, OTpe/ie/ISFOLMM IJIaBHOe COZiepyKaHHe JaHHOMW IPOrpaMMbl M BCErOKYpCa IIKOIbHON MaTeMaTHKH B LIeJIOM,
SIBJISIETCSI TIOHSATHE AeHCTBUTE/TFHOTO UKC/Ia, TPe/|CTaB/IeHHOT0 B HauaIbHOM IIKOJIe B BH/Ie LIe/I0r0 HeOTPHULATeIbHOTO UKCIa.

[TpesyiaraeMoe MaTeMaTHUeCKOe COZlepKaHHe KypCario3BoJisieT OpraHn30BaTh o0yueHre B popMme yuebHO-nouckosoll dessmeabHOCMU, KOTOpasi TI0 CBOEH
CYTH SIBIISIETCSI KOJITIEKTUBHO-pacIipeZiesieHHoW. HeoOX0MMbIMYC/IOBHEM TaKOH [|eSITelTbHOCTH SIBJISIETCS pa3BepThIBaHKe yueOHOro /iManora, KOTOpbIi HeM30eXHO
TIPUBOJUTK UHTEHCUBHOMY Pa3BUTHIO peul. PellieHye OFHOM U TOVKe 3a/laui Pa3HbIMU IPYTNaMU yJaluxcst (0coOeHHOB TiepBbIi rofi 00yueHus1) O3BOJISeT
COTIOCTAaBUTh Y KPUTHUECKU OLIEHUTh 0COOEHHOCTH MX MO/IX0/I0B, UTO, B CBOIOOYEpe/[b, POXKJAeT Y IIKOJHHUKOB B3aUMHBIN HHTepecK paboTe Apyr Apyra.

OO1eHue yyalmxcst Mexxay coboli Ha MaTeprasie MaTeMaTHKK 000ralaeT KaXkKAoro U3 HUX, AaeT BO3MOXXHOCTh YUUTEJTF0 UETKO MPe/ICTaB/IsITh, KaK1e
YUYEHUKHB TIEPBYIO Ouepe/ib HY)KJAIOTCSI B KOPPEKLUU, YUUTIIKOIBHUKOB PaboTaTh B €IMHOM KOJUIEKTUBHOM PUTME, TPUHUMATh MO3ULMI0 PaBHOPABHOTO
rapTHepa./lpyrumu ClI0BaMH, MbI ZIaéM BO3MOKHOCTB T1e[JaroraMoOpraHi30BaTh 00yuyeHre, OpHEHTUPOBAHHOE Ha TaKOETICUXMUYEeCKOe Pa3BUTHE YUEHUKOB, KOTOPOe
CIIOCOOCTBYET UX MCUXOJIOTHUECKOU TIOATOTOBKE K IIKOJbHOMYOOYU€eHUI0 (OUeBHHO, UTO CPe/IU MEePBOKIACCHUKOB OyIyT YUEHUKH, TICUXOJIOTHUECKU He TOTOBbIe
K IIKOJILHOMY 00YYeHUI0) ¥ Pa3BUTHIO Y HUX YHUBEPCA/TbHBIX YUeOHbIX 1€HCTBUM.

Marepuasn B yueOHHUKaX CTPYKTYPUPOBaH MOYPOYHO,UTO YAOOHO M YUUTETIO, ¥ POAUTEJISIM JleTel, KOTOPBIeTO PsiAY MPUUNH MOTYT ITPOMYCTHUTh YPOKH.

OcCHOBHBIE [}e/TH Kypca MaTeMaTHKH:
®  pa3BUTHe MJ/IAZIIero MIKOJIbHUKA, OCHOBOW KOTOPOTO SIB/ISIETCS] JOPMUPOBAHUE TEOPETUUECKOTO THIIA MBIIIIJIEHHUS U TEOPETUYECKOTO HAYYHOTO OTHOLIEHHUS

K JeHCTBUTE/TBHOCTY;

* (opMupoBaHUEe CHUCTEMbl HAyUHBIX TIOHATHH (B TOM urciae 0©a30BOr0 MaTeMaTHUeCKOTO TMOHSTHS— TOHSTHS JI€HCTBUTEIBHOTO YKMC/IA KaK KPaTHOrO

OTHOIIIEHUSI BeTMYMH, KOTOPO€ BBISB/ISIETCS TTPU U3MEPEHHUH);

¢ (hopmupoBaHue 00X CTIOCOOOB EMCTBUI KaK CIIOCOO0B pellieHws 1[eJI0T0 Klacca 3a/jau;
* (opmupoBaHMe TIpe/iCTaB/IeHNsI O MaTeMaTHKe Kak 00 YHHBepCaTbHOM SI3bIKe OITUCAHUS OTHOIIIEHHUH, TIPOLIECCOB U SIBJIEHUH OKPY)KAIOIIero MUpa;
* (opMupoBaHUWEe YHUBepCalbHBIX yueOHBIX AEHCTBUM M, Kak C/eACTBUe, (OPMHPOBaHHE KOMIIETEHIWH, CYIEeCTBEHHO B/MSIOIMIUX Ha YCIIEIIHOCTb

YesI0BeKa;

* (opMupoBaHUE YCTOWUMBOTO yueOHO-TI03HABATE/TBHOIO HHTEpPeca, KOMMYHHUKATUBHBIX YMEHH;
®  [IpeeMCTBEHHOCTb C KypCOM MaTe€MaTHKH OCHOBHOM IIIKOJTBI.

B konuernuun ®@I'OC HOO mnoguepkrBaeTcsi, 4To oOyueHHe OCYIIeCTBJSIeT CBOIO BeAYIIYIO pOJib B YMCTBEHHOM pa3BUTHUH, TIPEXKIe BCETO uepe3

cofiep)kaHue, KOTOpoe, B CBOIO Ouepe/ib, OTpejesisieT MeTo/bl, (JOpMbl OpraHU3aLlyi U OOIIeHHs YYall[uxcs, XapakTep AWJAKTUYeCKUX MaTepuasoB U JIpyrve
CTOPOHBI yueGHOTO TIporiecca.

CofeprkaHre Kypca MaTeMaTUKU TIPe/ICTaB/IeHO LIe/IOCTHOW CHCTEMOM CriellianbHbIX (K/TI0UeBbIX) yueOHO - PaKTUYeCKHX 3aJau, C KOTOPBIX U HAUMHAeTCs

Kak7lasi HoBasi TeMa. VToroM peltleHusi yueOHBIX 3afiau SIB/SIFOTCS HOBbIE 3HaHUs, yMeHUsi, CopMy/MpoBaHHbIe B pasziesiax «Uto uHTepecHoro s y3Han? Uemy
Hay4YuIcs?».

Mecto Kypca B yueOHOM I/1aHe

B (De,qepafleOM 0a3ucHOM OGp&BOBElTEJ'IbHOM IJlaHe Hd U3y4eHHEe MATEMATHUKHU B Ka>KA0M KJ/ldCCe€ OTBOAUTCA



4 u B Heflent0, Bcero 540 u: mepBbIi rog— 132 4, BTOPOHM ¥ MoC/ieyrolye rogpl o 136 u.
IleHHOCTHBIE OPHEHTHPBI CO/ieP)KaHHuA Kypca

OT/IMunTeTbHAsA 0CO0EHHOCTH AAHHOI0 KypCa MaTeMaTHKM /I/IsI Haua/IbHOM IIKOJIbI 3aK/TF0YAeTCsI B TPEX OCHOBHBIX TIOJIOKEHUSIX.

1. EquHbIM OCHOBaHMEM JI/1s1 BCeX BU/IOB JeCTBUTE/IBHBIX YMcesl (M HaTypajbHbIX B TOM UHMC/IE) SIB/SI€TCS MOHSATHE BeJMUMHBI — CHCTeMoobOpasytoliee
TOHATHE IIKO/IBbHOIO Kypca MareMaTukKy. UUC/Io B 3TOM Ciyvae SIBJISIeTCSl XapaKTepUCTUKOW Be/IMUMHBI U 3aBUCUT He TOJIbKO OT U3MepsieMOW BeJIMUMHBL, HO U OT
BbIOpaHHOM MepKU. MeHsisi yc/10BUs, TIPU KOTOPBLIX C TOMOILbI0 TPaKTUYeCKUX [eMCTBUM pellaeTcs 3ajaua U3MepeHus U obOpaTHasi eil 3ajjaua MOCTPOEHHUsI
(BocTipom3BeieHsT) BeIMUMHBI TIOCPE/ICTBOM OTK/IaJjbIBaHUSI MEPOK (eIMHHL] U3MepeHus1), yualuecs OyAyT «BbIPAIMBaTh» Pa3IMyHble BU/bI UKCesT, 3HAKOMSICh C
o0IIenpuHATEIMU criocobamu ux o6o3HaueHus. OpreHTaLysi Ha 0060011eHHbIe CTIOCO0BI AeHCTBUI SB/ISIeTCS OJHOM M3 HOBBIX 3a7lau
@®I'OC HOO. Urak, u3mMepeHre BelWYMH (B OT/MYME OT CueTa MpejMeToB) TpeOyeT OpraHM3aljid NMPaKTHUeCKUX [JeMCTBHA KaK OCHOBHOW XapaKTepUCTHUKU
JlesATeJIbHOCTHOTO MO X0/a.

2. JIorvka nocTpoeHust Kypca MaTeMaTHKU OCHOBBIBAaeTCSl HA MOTMBALIMM YUYEeHHKA, YTO CYL[eCTBEHHO ITOBBIIIAET ero MHTepeC K U3yYeHHUI0 MaTeMaTHKU.
He yuutenb oObsCHSIET IIKOMbHUKY, 3aueM eMy HY)KHO M3yuaTb M 3HaTb TO WIM WHOe TIOHSTHe, TIPaBW/IO, OTpejesieHre, a YUeHUK caM orpejiesisieT CBOU
notpebHOCTH B HUX. Tako¥ moaxof K 00y4yeHHro oTpeboBas KapAWHaILHON TIepecTPOMKH TPAaZULIMOHHOM TI0C/Ie/10BaTe/IbHOCTHA M3yUeHUsT TeM, PeKOMeHZyeMbIX
dI'OC HOO.

3. VI3MeHeHve mojxoza K BBeJEHUIO ITOHATHS YMC/la WU JIOTMKU MOCTPOEHUSl CaMOro Kypca MaTeMaTHKHU /1aj0 BO3MOXXHOCTb CKOHCTPYMPOBAaThb HOBYHO
MHOT'OYPOBHEBYIO CHUCTEMY 3a/laHUii U cOPMY/IMPOBAaTh OCHOBHbBIE TPUHLIMITBI ee TOCTPOEHUs, UYTO He TOJBbKO OIIYTHUMO TOBBIIIaeT yueOHO-03HaBaTe/ bHbIN
VHTepeC K H3y4YeHMI0 MaTeMaTHMK{, HO U [lJaeT BO3MOXXHOCTb YYWUTE/IH [UAarHOCTUPOBaTb YPOBEHb OB/Ia/IEHHS YYEHUMKOM OCHOBHBIMM MaTeMaThUueCKUMU
TIOHSATHUSIMU 1 YHHUBePCabHbIMU yueOHbIMU JIeCTBUSIMMU.

dakTopamu, onpeensomUuMU 3QPeKTUBHOCTD TIPe/ijlaraeMoro moAxo/a K 00y4eHHI0 MaTeMaTUKH, SIBJISTFOTCS:

1) ocobeHHOCTHM MaTeMaTH4yeCKOTrO CO/lep>KaHusi, JIOTMKa IMOCTPOeHHMs Kypca M MHOTOYPOBHeBas CHMCTeMa 3a/laHui, TMO3BOJSIOMIMX (OpPMUPOBaTh yueOHYHO
JlesITeIbHOCTb;
2) UCI0J/Ib30BaHUe KBa3UKCC/Ie/[0BaTeIbCKOr0 MeTo/la B 00yUyeHuwy;
3) opraHu3alys Ko/IJIeKTUBHO-pacIpe/ie/ieHHbIX (JOPM JesITe/IbHOCTH;
4) cucteMa OTHOILIeHHUH JleTeld MeXXy OO0 U C yUUTessIMU U POJIUTEJISIMHU.
IIpoepamma oGyueHus umeem yembipe 0COGEHHOCMU:
®  UWK(JIO paCCMaTPUBAETCs KaK pe3ysbTaT W3MepeHHs BeIMUMHBI, TpeOyIoIero oT yueH|Ka MpakTUuecKuX JeiCTBui;
® TreoMeTpUYECKWM MaTepuas, Kak IPaBWIO, He BblJe/IeH B OT/e/bHble TeMbl, & CBA3aH C U3yYeHWeM BeJIMUUH W JeWCTBUM C HUMH, T. €. C OCHOBHOU
YKC/IOBOM JTMHUEH, HO UMeeT TMPU 3TOM COOCTBEHHOe CoJiepyKaHue;
® JIOTMKAa pPa3BepThIBAHUS COZEp’KaHusI Mpe/iCTaB/ieHa CUCTeMOM yueOHO-TTPAaKTHUYeCKUX 3a/iay, a UX 10C/ej0BaTe/TbHOCTh HAMpsIMYO CBsI3aHa C MOTHBAL{Uel
YUEHHUKOB U 0CO3HaHWEM He0OXOIUMOCTUA OCBOEHUS KaXK/IOU CJIe/IyIOLei TeMBI;
® TIOSBJ/IAFOTCS HOBblE THUIbI 3a/laHWM, 3HAYMTE/bHO paClIMpsisi BO3MOXKHOCTM YYEHHWKOB B YCBOEHMM 3HaHUM U yCWIMBasg UX UHTepeC K mMaTeMaTdKe U

)KeJlaHWe YUYMTBCS, YTO OKAa3bIBaeT B/IMsSHME KAaK Ha JIMYHOCTHOE Pa3BUTHe LIKOJbHUKOB, TaK M Ha (JOPMUPOBAaHHE Yy HUX YHUBEPCATbHBIX yueOHBIX

JIeCTBUM.

[aHHBI KypC MaTeMaTWKU HarpaB/ieH Ha TO, YTOObI HAayuyWTh IIKOJBHMKA JyMaTb, YMeTb CTPOUThH PacCy>KIeHUs, BbIOMpaTh apryMeHTalfio, pa3/inuaThb
000CHOBaHHBIe M HEOOOCHOBAHHBIE CY’K/AEHHs, BECTH MOUCK MH(OpPMALMH, YMeTb pellaTh yueOHble W MpakTUUYeCKWe aJjaudl CpPeACTBaMM MaTeMaTHKH, YTO U
COCTaBJIsIeT yMeHUe yuuThCs (YUUTb CamMoro ceosi).



JII/I‘IHOCTHBIE, MeTarnpeaMeTHbIEe U MPpeJMeTHbI€ pe3y/IbTAdThl 0CBOEHHUA KypCad

JINUHOCTHBIMH Pe3y/ibTdATAMH 0CBO€HUA KypCd MAT€EMATHKH ABJ/IAOTCA:

TOTOBHOCTb U CITOCOOHOCTb K CAMOPA3BUTHIO M Peaii3aljiii TBOPUECKOTO MOTeHIIMaa, yMeHHe YUUThCS;

0CO3HaHMe ce0si ueJIOBEKOM, MMEIOIIUM COOCTBEHHYH0 OOOCHOBaHHYIO TOUKY 3peHHs, CIIOCOOHOCTb C/IyllaTh W C/bIIIaTh COOecefHUKA, MPUHUMATh
peLleHus;

TOBBIIlIEHUEe MOTHBALMM U, KaK C/1e[ICTBUE, MOsIB/IeHHe YCTOWMUMBOIO M03HaBaTe/JbHOIO MHTepeca K OKpy»KarolleMy MUpPY (M K MaTeMaTHKe B YaCTHOCTH),
ro3HaBaTe/bHasi akTUBHOCTh Y MHULIMATUBHOCTb;

TOTOBHOCTb yUeHHKA Lie/leHarpaB/eHHO WCIOb30BaTb CBOM 3HAHWS, YMEHHs M CIIOCOOHOCTW B YUYeHWU W TOBCEJHEBHOM >KU3HM /IS UCC/IeI0BAHUS
MaTeMaTHueCKOM CyL[HOCTH MpeIMeTOB (siBlieHUi, COObITHH, ()aKTOB) M HAYUHOU KapTUHBI MUDa;

CIOCOOHOCTh OL|eHMBaTh M XapaKTeph30BaTh COOCTBEHHbIE 3HAHMS I10 TIpeJMeTy, yMeHHe (OpMYJIMpPOBaTh BOIPOCHI M YCTaHAB/IMBaTb, Kakue M3
TIPe/IJIOXKEHHBIX YUEHHKY MaTeMaTUYeCKUX 3alad MOTYT OBITBYCIIEITHO pellleHbl, pa3BUTHe UHAWBUAYa/IbHBIX 0COOEHHOCTEH.

MeranpeaMeTHBIMH pe3y/IbTaTaMH 0CBOeHUsI Kypca MaTeMaTUKU AB/IAIOTCA:

COCOOHOCTh K aHamu3y, pedyieKCUM W TJIAHMPOBAaHWIO COOCTBEHHBIX /[E€HCTBHM KaK XapaKTePUCTHKAaM TeOPeTHUeCKOTO (HayuyHOTrO) MBbIIILIeHus,
T03BOJISIFOIIEr0 YCTaHAB/IMBATh KOJIMUECTBEHHbIE U MPOCTPAHCTBEHHbIE OTHOIIEHHUST 00beKTOB OKPY Katolllero MUpa, OTpe/ie/IsiTh JIOTUKY pellleHus yuebHo-
MIPAKTUYeCKHX 3a/1ay, TJIaHUPOBaTh, KOHTPOJIMPOBATh U KOPPEKTUPOBATh XO7, pelleHus yueOHOH 3a/1auu;

yMeHHe TIPUHUMAaTh, COXPaHSTb M peanu30BbiBaTh yueOHbIe IieJd MyTeM aKTHUBHBIX Croco0oB, (OpM TO3HaHUS, TaKUX KakK HabJ/rofieHHe, OIbITH,
o0Cy»K/ieHre pa3HbIX MHEHUH, TIPe/ITI0/I0KEeHNH, TUTIOTe3, BbICKAa3bIBaéMbIX B yUeOHOM /IUajiore C IPYTMMHU AeTbMHU U B3POC/ILIMU (YUMTEIEM B TOM UKCJIe),
TMPOSIB/ISATh UHULIMATUBY B TIPUHATHUN PelleHnH;

0CO3HaHME U CTIIOCOOHOCTh K TIOMCKY HeoOXOoMMOM MH(OPMAI[UH C HUCTIOIh30BAaHUEM 3HAKOBO-CMMBOIMUYECKUX CPEZICTB, B TOM UHCJIe MOZE/er U CXeM,
Tab/MLL ¥ AarpamMmm, yMeHHe C WX TTOMOILBI0 MO/Ie/IMPOBaTh OTHOIIIEHUS], OTPaXkaloll[ie CyTh pelllaeMOi 3a/lauu Wix Tpob/ieMbl, yMeHre rpeoOpa30BbIBaTh
MOCTPOEHHYI0 MO/ie/Tb UJIM KOHCTPYUPOBATh HOBYIO;

yMeHHe CTPOUTh airOPUTMbI M MCIO/b30BaTh WX TP TOMCKe WHGPOPMALMK W aHa/iM3e OIIMOKOOMACHBIX MEeCT B CUTyallud KOHKpeTH3aluu 00Ilero
criocoba JIefCTBYS;

TOTOBHOCTb U CIMIOCOOHOCTH K COTPYJHHUUECTBY U COBMECTHOM JleATeNbHOCTH C OAHOKIACCHUKAaMHM M B3pPOC/bIMH, YMeHHe paboTaThb B IpyIINe, YeTKO U
TIOHSITHO U3/1araTh CBOK) TOUKY 3PEHUS.

IIpeaMeTHBIMH pe3y/IbTaTaMHU 0CBOeHMsI Kypca MaTeMaTHKHU SIBJIAIOTCA:

MOHMMaHWe MaTeMaTWKU KaK YHHUBePCaJTbHOTO CpPeZACTBA TMO3HAHWS MHPA U WCIIOb30BAHME HauaJbHbIX MaTeMaTUUeCKUX 3HaHWW i OOBsSICHeHUs U
OMNMCaHUsI CBOMCTB TMPeAMETOB, MPOLECCOB U SIBJIEHWH OKPY’Kalolllero Mupa;

TIPUCBOEHME YUYEHHWKOM OOIMX Wi 0000IIeHHBIX CrIOCOO0B [eHCTBUM TP U3MepeHUH BeJIMYMH, KOHCTPYUPOBAHUM U BBITIOJHEHUN apU(pMeTHyecKuX
JIeCTBUM C UMC/IaMU, pellleHWH ypaBHEHUH U TeKCTOBBIX 3a/iau;

yMeHHe WCII0/Ib30BaTh pa3iuuHble rpaduyeckrie Mojed (CXeMbl, JuUarpaMMbl, TabMWLLI W Ap.) Ui aHaau3a W OLEHKU KOJIWYeCTBEHHBIX U
MPOCTPAHCTBEHHBIX OTHOIIEHUH, UHTEPIPEeTALUK UCXOHBIX JaHHbIX, KOHKPETU3ALU1 CIIOCO00B IeHCTBUM;

TPUCBOEHKE OCHOB HAyYHOI'0 MaTeMaTHUUeCKOro MBbILLJIEHUS], BK/IFOUasi IOTUUeCKOoe U a/ifOPUTMUUECKOE MBIL/IeHNE;



® yMeHWe HarJIiJHO Ipe/ICTaB/IsATh JaHHbIe Y IIPOL[eCChl, 3alIUChIBaTh U BBINOIHATH a/ITOPUTMBI, IPUKUJKY U OLIEHKY;

® O0BJa/leHMe MaTeMaTU4eCKOU peusto;

® CrocoOHOCTH TIPOM3BOAUTL M3MepeHHe (M OTMepHBaHWe) Pa3/MYHbIX BeJIMUMH, ITOHMMATh W 3alMChIBaTh Pe3y/bTaThl B (opMe urc/ia Kak KpaTHOTO
OTHOLLIEHUs] Be/IMUWH, pa3/nyaTh KOJIMYeCTBEHHOe M IOPSAKOBOe YHC/IO, BBINIOIHATH MUCbMEHHble M Ha UX OCHOBe YCTHble BBIUMC/IEHMS C YMC/IaMU,
TIOHUMAaTh OCHOBHBIE TIPUHLIMITBI 00pa30BaHKst MHOTO3HAYHOTO YKCJIa, BHITIOHEHHUST TF000T0 apruMeTHUdeCcKoro AeHCTBYUS;

®* yMeHUe WCIO/b30BaTh rpaduueckre MoJenM [JJisl ToMcKa Croco0OB pellleHMs] TEKCTOBOM 3ajauM, pelleHus YpaBHEHUs, HaxOXK[eHHs 3HaueHUs
BbIpa)KeHUs;

® yMeHUe ONMCHIBaTh pe3y/IbTaThl UCC/Ie[I0OBAHHUM B 3HAKOBOM U CJIOBECHOM (hopMax;

® ycBOeHHe 0A30BbIX MaTeMaTHUECKUX MOHATHH Ha eJUHON C OCHOBHOM M CTapIel MIKOI0H MOHATUIHOW OCHOBE, COXPaHSIsi TEM CaMbIM IPEeMCTBEHHOCTh B
CoJiep>KaHuu.

YuyeOHO — MeTOANYECKHUH KOMIUIEKC Npe/iCTaB/IeH
* AnekcaHoposa 3. U. Maremaruka. [Tporpamma zyist o61rieobpa3oBaTebHBIX yupex/jeHnid. 1—4 Kiaccel
1 K/TACC
Anekcanoposa 3. . Matematvika. YuebHuK. B 2 vactsix.
AnekcaHdpoea 3. M. Matemaruka. Pabouasi Tetpazb. Ne 1, 2.
Anekcanoposa 3. . Matematvika. Metouueckoe riocobue.
Benowucmas A. B. TpeHaxkep K yuebHuky J. U. AnekcaHapoBou «MaTematuka». Ne 1, 2.
«[Tpukmouenus Kanvtana Pymmens». OOyuarormiasi urparo Matepraiam yue6Huka 3. V. AnekcanzipoBoii «Maremaruka. 1 kmace».
2 KITIACC
AnekcaHopoea J.
* AnekcaHopoea 3.
* AnekcaHopoea J.
3 KVIIACC
* AnekcaHopoea J.
* AnekcaHopoea 3.
* AnekcaHopoea J.
4 KJ/IACC
* AnekcaHopoea J.
* AnekcaHopoea 3.
® AnekcaHoposa 3.

. MaTtemaruka. YueOHuUK. B 2 uacTsx.
. MaTtemaruka. Pabouas Tetpazib. Ne 1, 2.
. MaTtemaruka. MeTtoauueckoe rocobue.

. MaTtemaruka. YueOHuUK. B 2 vacTsx.
MaremaTuka. Pabouast Terpazib. Ne 1, 2.
MaremaTrika. Metoanueckoe mocobue.

. MaTtemaruka. YueOHUK. B 2 uacTsx.
. MaTtemaruka. Pabouas Tetpazb. Ne 1, 2.
. MaTtemaruka. MeTtoauueckoe rocobue.

NN NXKX =N=XK

Copeprxanue Kypca
1 knacc (132u.)
1. BeifeneHue CBOMCTB (IPU3HAKOB) NpeAMeToB.CpaBHeHHe NMpeAMETOB 10 pa3sHbIM Npu3HakaM. OTHoLIeHHe paBeHCTBaHePaBeHCTBA NMPH CPaBHEHUH
npejMeTOoB M0 3aJJaHHOMY NpU3HaKY (14 u)
[lnvHa Kak npejicTaBUTe b Kjlacca Be/IMUuH. [TleprMeTp Kak /iJIMHa rpaHULIbl IJIOCKOM reoMeTpryecKonUrypsl. PellieHre TeKCTOBBIX 3a/iau.
2. BBejjleHMe MOHATHA YNC/IA KaK pe3y/ibTaTa U3MepeHus JJIUHBI (22 u)



OrobpakeHue Tporjecca U3MepeHus ¥ ero pe3ysibTara C IOMOIIBI0 YUCIOBOT0 Jyua Kak rpaduyecKoiMo/ieniu 3TuX AelcTBUA. MecCTo urcsia Ha YMC/I0BOM
nyde. YnC/I0 Hy/nb Kak pe3yJibTaT U3MepeHUsl U Kak Hayalo OTCYeTa YACI0BOro Jjiyya. CpaBHeHHe yucesl C OITOPOMHA YMC/I0BOM /1y4 (B npegenax 20). 3HaKOMCTBO
CO CTaHZApTHBIMA MepaMH JIUHBI. Pa3nmuurs MeXay OTpe3KOM,/Iy4oM, NpsAMoM. JIomaHasi, OKpY’>KHOCTb, KpuBasi. UncoBas npsiMasi. PellleHre IIpakTUUeCKUX U
TeKCTOBBIX 3a/iau.

3. IloHsiTHE Be/IMUMHBI: 00'beM (BMeCTHMOCTB), Macca, Be/JIMYMHA YIJIa, KOIm4ecTBO. YnC/10 Kak pe3synbTaTu3Mepenns BeanuuH (30 u)

MepHble cocyibl M UX LIKaabl. 3HAKOMCTBO CO CTaHAApPTHbIMM Mepamu obObema. UMC/IOBOM J/iyd M uMc/IOBasnpsiMas Kak Ipaduueckrde MoOJesH,
0TOOpa’KaroIIMenpoLecc W pe3ysibTaT u3MepeHusi o0beMa.HemocpeacTBeHHOe M OMocCpej0OBaHHOE CpaBHEHUENPEIMETOB I0 Macce (pblUua)kKHble W TOPTOBBbIE
BeChbl).3HAKOMCTBO CO CTaHZAPTHBIMA MepaMM MacChl. YTOJ U ero h3MepeHue. 3HAKOMCTBO C TPaHCIIOPTHMPOM, KomrnacoM.CpaBHeHHe uurcesl, XapaKTepu3yHIX
KO/IMUeCTBONPeMETOB B rpymnne. PellleHre TEKCTOBBIX 3a/a4.

4. Pa3HOCTHOE CpaBHeHHe Be/IMYMH U UX YHCI0BbIX3HaUeHHi. [{efiCTBUA C/10)KeHHs M BbIUUTAaHHUA BeJIMYMH KaK cnocod ux ypaBHuBaHuA (19 u)

OrtHotenus 6o1bwe Ha v MeHbwe HA. CrioXKeHUen BbIUMTaHe urcen (B mpesienax 20) C MOMOIBIO ABYX/IMHEEeK UM YMCIOBBIX Jydyeid. [IpucunTeiBanue u
OTCUUTBIBAHKE 110 e/juHMLIe (110 BOMKe) C TIOMOIIbI0 UMC/IOBOTO Jiyua U 6e3 Hero. Yucsio ripefpiyliiee U UKC/IO MOC/eAyollee AJaHHOMY. PellleHre TeKCTOBBIX
3a/,a4 C OIOpOMHA CXeMy.

5. C/io)keHHe U BbIUMTAHHE BeIMYUH U UX YHC/IOBBIX3HAUeHUH KaK CIoco0 peleHUs 3a/iaud Ha BOCCTAHOB/IEHHe yacTeil U 1esoro (19 u)

Ceasp cokeHus U BbluMTaHus. Ha3BaHus KomroHeHTOB. [lepemecTuTenbHOe M coueTaTe/IbHOe CBOMCTBAC/IOXKeHWs BeJIMUMH U uuces. CocTaB yuces
MepBoro fiecsitka. HaxoxkjeHre 3HauUeHs UMCI0BOTO BhIpa)KeHUsl. Y DpaBHeHHe KaK paBeHCTBO, CojiepyKalljee HeU3BeCTHOeurc/io, 0603HaueHHOe OykBoi. PerieHue
yPaBHEHHUIC OIOPOM Ha OTHOLIEHHWe Yacmb U yesnoe. CoCTaB/leHreu pellleHre TeKCTOBBIX 3a/,a4 C OIIOPOM Ha CXeMy.

6. KoHKpeTH3anus NoOHATHS Be/IMYUHBI: IUIOIIAAb Hee u3Mepenue. Ilnoma b Kak npejcTaBuTe/ b K/1aCCOBBe/IMYHUH (14 u)

CriocobbI cpaBHeHUS TuIoazel ¢uryp u npeaMeTos.V3Mepenue moragei. CTaHJapTHBIE MePbI TIOIaAu(KBa[paTHBIA CaHTUMeTp U Ap.). CloxeHue u
BbIUMTAHME YKMCesI: a) C OTIOPOM Ha UMCJIOBYIO MPsiMYI0; 6) MyTeMyCTHOTO MPUCUMTHIBAHUS U OTCUUTHIBaHUS B mipefieniax20. PellleHre TeKCTOBBIX 3a/lau C OMOPO
Ha cxeMy. PellleHne ypaBHeHUN.

7. BeITMUMHBI, UX U3MEpPeHHe, CTI0CO0bI CPaBHEHUS U/IefICTBUI C HUMHU U UX YMCI0BBIMH 3HaUYeHHAMH (000011[eHHe U cucTeMaTH3anus 3HaHuM) (14 u)

OrmvcaHve OTHOLIEHWH MeXJy BeJMUYMHaMH (OJHOropozia) C TMOMOIbI0 cxeM U (opmyn, mozbop BMecTo OYKBIOAXOASAIIMX uKcesn. 3HAKOMCTBO C
npubopaMu /il M3MepeHHusl pa3/IMyHbIX BeMUuuH. PellleHHe TeKCTOBbIX3aZlau Ha COCTaB/ieHWe ypaBHeHWM (BblpakeHuii). PellleHue ypaBHeHHI C Oropoil Ha
OTHOILIEHHe uacmb U yenoe.HaxoxxjeHre Ync/I0BbIX 3HaYeHUU MaTeMaTH4eCKUX BbIpaKeHUU.

2 knacc (136ua.)

1. MHoro3HauHble uMcia (B pejesnax uerbipex pa3psaoB) (20 u)

HecsTuHbIM TPUHLMI 00pa3oBaHus yuces. Vi3o0paxeHHe cUCTeMbl Mep AJisi M3MepeHUsl [JvHblL. TabnuuHasi ¢opma 3amvcH pe3ysbTaTOB M3MepeHHsl.
Ponb HynsB 3anucu uncia. Ha3BaHus epBbIX UeThIpex pa3psiZioBB JeCATUYHOM CUCTeMe CUMC/IeHus. YTeHue U 3aiCbumncesl, COCTOSIIIUX U3 [ABYX, TPeX U YeTbIpex
paspszoB.IlpescraBnenre uncia B BUJe CyMMBbl paspsiiHbIX C/laraeMbIX. 3aMeHa CyMMbl paspsiiHbIX C/laraeMblX YKUC/IOM. PelleHne ypaBHeHWH, HaxOXK[eHUe
YKMCJIOBOTO 3HaUeHUs BbIpakeHUsl. PellleHre TEeKCTOBBIX 3a/jau.

2. CpaBHeHHe MHOT03HauHbIX ynce (15 u)

M3mepeHre TIOM[a/iell C TOMOIIBI0 OJHOM WM HECKOJbKUX Mep. M300pakeHWe CHUCTeMbI Mep /ISl M3MepeHMs TUIOMIaZM M 3aluCh pe3ysIbTaToB B
tabmyHoiidopme. IlocTpoenue ¢urypsl 3afaHHOM Momaaq. IIpuHIunbl obpa3oBaHuss HOBOW Mephl. [lpuHIun o0pa3oBaHMsi MHOTO3HaYHOTO 4YKC/Ia B
JlecITUYHOM cucteMe cuncsieHusi. CpaBHeHMe MHOTO3HAUHBIX UMCes C OMOpoi Ha rpaduyeckoe u3o0OpakeHWe BeMWUMH (JJ1MHa, Miolias). [lepeBog U3 oJHUX
eIMHUL] U3MepeHUs BeJINYMH B JIpyTrHe.

3. Cno)xeHue U BbIUMTaHHUE MHOI03HAYHbIX ynces(40 u)



[TuceMeHHOe CJ10’KeHre MHOTO3HauyHbIX YMCesl KaK I10c/eloBaTe/lbHOe BBINIOJIHEHME TpexX omnepauui: 1) onpezesieHue paspsioB, KOTOpbIe ITepernoJHA0TCS
(mepexosuepe3 paspsj); 2) onpejeneHre KoiudecTBa Ludp B cymMme; 3) ornpeZiesieHre LUpbl B KaX0M paspsije (TabaruHoe ciioxkeHue). TabmuuHoe ciioxkeHue:
MOCTpOeHNeTab/ UL C/I0)KeHHsI OZHO3HAYHBIX UMCe/l Ha MHOXKeCTBeLle/IbIX HeoTpuLjaTenbHbIX urcen. Tabmurna [Tudaropa.MccnenoBanne 3aBUCUMOCTH LU(PHI B
paspsjie eJUHULICYMMbl OT M3MEHSIOLerocsl CjaraeMoro KakK OCHOBBI HeIIPOM3BO/IbHOIO 3allOMMHaHUs CyMMbl.PellleHue TeKCTOBBIX 3a/ay, B KOTOPBIX
OyKBeHHbIeZJAHHBIE MOTYT OBITh 3aMeHEeHbl MHOT'O3HAaUHbIMU uuc/iamMyd. OpraHusanysi Moucka WHGOpPMAaLUH TpU Mojgdope BMeCTO OYKB MOAXOSIINX YHCEI.
CocraBnieHre U pellleHWe ypaBHeHWM, MaTeMaTU4eCKHUX BbIDa)KeHWM C MHOIO3HAUHbIMM 4MCIaMU M0 cxeMe.llepemecTuTeslbHOe M coyeTaTe/lbHOe CBOMCTBA
C/IO)KeHHS] KaK OCHOBA DAL[MOHA/BHBIX BBIUMC/EHHWH. 3HAKOMCTBO C JIMHEMHBIMH, CTOJIOUaTbIMA W KpPYroBbIMUAWArpaMMamu. [IMcbMeHHOe BBIYMTAHHE
MHOT'03HauHbIX yncen. Mcronb3oBanue cKoOoK. TTopsiiok feicTBUl B BbIPayKEHUM.

4. IIpueMsbl YCTHOI'O C/10)KeHMA U BbIuuTanu (10 u)

[Tepexos, OT MMCbMEHHOIO CJIOKEHHSI M BBIYMTAHMSIMHOTO3HAaYHbIX YMCe/ K KOHCTPYWPOBAHWIO MPUEMOBYCTHOTO C/IOXKEHWSI Y BBIUMTAHUS, KOTOpbIe
CBOAATCSK BHeTabmMuHbIM cydasiM B mipeziesiax 100. [TpreMbIyCTHBIX BBIUMC/IEHWH, KOTOPbIe CBOJSTCS K C/IO)KEHHIOM BBIUMTAHHUIO: a) OZHO3HAUHBIX UHCEesT
(TabnnyHble ciyyan); 6) «KpyTJIbIX» yKces (He BCeX, a TOJbKO TeX, KOTOpble MOT/IA ObITh C/laraeMbIMU TIPU 3aMyCH YKUC/IaB BU/Ie CYMMBI pa3psiIHbIX C/laraeMbIX);
B) «KPYIJIBIX»UHCe/l U OJJHO3HauHbIX. Pellenye 1 npyuymblBaHre TEKCTOBBIX 3a/ia4, BBIYMC/IEHUSI B KOTOPBIX MOKHO BBITIOJIHATD YCTHO.

5. IlonsiTue yMHO)XeHHs U fiesieHud (51 u)

[elicTBe yMHO)KeHHSI KaK Crioco0 M3MepeHHsl BelWUMHbI, CBSI3aHHBIM C Tepexo/oM K HOBOUW Mepke. I'padmueckoe m3o0OpakeHHe YMHOXKeHUs (Cxema).
3anucbpesybTaTa U3MepPeHHsl C NOMOLIbI0 BblpakeHUs a * b.CBsA3b [eMCTBUSI YMHOXKEHHUSI C OTHOLIEHWeM udcmb uyesnoe. CBSI3b YMHOXXEHHSI CO CJIOKEHHEM.
Ha3BaHMAKOMIIOHEHTOB [eWCTBUA yMHOXeHUs. YMHOXeHue Ha Ou Ha 1. [lpakTmMueckue [eUCTBUS IO W3MEDPEHUIO BeJMUYWH, TNPUBOJALME K H3YUYeHUIO
repeMecTUTeIbHOIOM COYeTaTe/lbHOrO0 CBOWCTB YMHOXKeHHUs. BbluncrieHusic oropoil Ha cBolicTBa. PacripesienutesibHOe CBOMCTBO YMHOKEHHSI OTHOCHUTETBHO
C/IO)KeHUs1 1 BbluMTaHus.PaijioHanbHbIe CriocoObl BbIUMC/IeHUH. Vcrosib30BaHMeKaNbKy/asITOpa AJIsi MTPOBEPKU BBIUMC/IEHHH, KOTOPbIe BBI3LIBAIOT COMHEHUSI.
PellieHre TeKCTOBBIX 3ajjau, NPUBOJSIIMX K COCTaB/IeHHIO (OpMYyJ, BK/IIOUAIOIIMX YMHOXKEHUe, C/I0OKeHWe W BbluuTaHue. [leneHue Kak JelicTBUe, obpaTHOe
yMHOKeHUr0. Ha3BaHusi KOMIIOHEHTOB IPU [le/IeHUH, UX CBSA3b C KOMIIOHEHTaMy NPU YMHO)XKEeHUU Y TIOHATHEM L1eJIoro U 4acTh. CBs3b flesleHusl C BBIYMTaHHEM.
PemeHnie npocTeIX ypaBHeHUM BUua x - a = b, a - x = b, a :x = b, x : a = b u T. n.PenieHne TeKCTOBBIX 3a/jau C OMOPOM Ha CXEMY.

3 knacc (1364.)

1. MHoro3HauHble yMc/aa: pa3psajipl U Kjaaccel. [ToBTopenue (25 u)

UteHne M 3anuicb MHOro3HauHbix uucen o 1 000 000.OmpepenieHre KonuuecTBa LM(p B 3arydCyd MHOTO3HauHOro uucia. CpaBHeHHUe, C/IOXKeHUe U
BbIUMTaHHEe MHOI03HauHbIX yrces B nipegenax 1 000 000.

2. YMHO)XeHHe U Jie/ieHHe MHOT03HaYHbIX Yuces (25 )

Pemrenue 3aziau, TpeOYIOIMX YMHOXKEHUSI U JesieHus. BeruriciieHye Tiomiajell KBaZipaToB W MPSIMOYTOJIbHUKOB. BhIUMC/IeHWe MepUMeTPOB MPaBUIbHBIX
MHOTOYTOJIbHUKOB. BbIUuMC/eHre TUIolaZii TIOBEPXHOCTH MPSMOYTOJLHOTO Tapasuienienunesa M Kyba. Pa3BepTKu.YMHO)KeHHe MHOTO3HAUHOTO YMC/ia Ha
MHOI'03HAYHOEKaK [elCTBUe, B OCHOBE KOTOPOIO JIE)KAT YMHOXXEHMEMHOT03HAUHOI'O UMCJ/Ia Ha «KPYTJIoe» W OJHO3HAUHOEe YMC/I0. Y MHO)KeHHWe MHOI03HAayHOIo
yKc/Ia Ha OflHO3HauHoe. YMHOeHHWe Ha 10, 100, 1000 u T. A. YMHOKeHHeOAHO3HAUHBIX UMCes KakK JelCTBUe, JeXKalllee B OCHOBEYMHO)KeHUsI MHOI'03HAUHOTO
yKc/ia Ha ofHO3HauHoe.OrpesiesieHUe pa3psi/ioB, KOTOPbIe MepernosHIITCS, Oonpe/e/ieHrde KoauuecTBa Ldp B Mpou3BefeHuH, orpezeneHue udpbl B KaXKI0M
paspszie Kak 3Tal HaxOXKAeHusipe3y/ibTaTa YyMHOXKeHHs. PellleHre TeKCTOBBIX 3a/jau.

3. Tab/mMubI yMHO)KeHHs 0/JHO3HAYHbBIX yncen.IIncbMeHHOe yMHO)KeHHe MHOT03HaYHbIX yHces (60 u)

Tabmuia ymHOXeHust 9. CBsi3b MeXAy TPOU3BEJIEHHUEM W W3MEHSIOUIUMCS MHOXKUTE/EeM. YMHOXXeHWe CTOo/IOMKoM Ha 9. Tabsuila yMHOXeHus 2.

CpaBHuUTe/TbHBIMaHAMN3 TabUL YMHOXKeHUs1 9 U 2. YMHOKeHHe CTO/I0MKOM Ha 9 ¥ Ha 2. YMHOXKeHHe UHCeJl, 3aliCaHHbIX ¢ romolibio mudp 0, 1, 2, 9, Ha yoboe



ofHO3HauHOe unciio./lenenue ¢ ocratkom. Tabimija yMHOXKeHUs 5 ¥ YMHO)KeHHe MHOTO3HauHbIxurces Ha 5. Tabsmra yMHOKeHUst 6. Y MHO>KeHe MHOTO3HAuHOTO
yuc/la Ha MHOTO3HauHoe (B npejiesiax Tabiui ymHoKeHus1 9, 2, 5 1 6).IToaroroBka K flesieHuto (B HesIBHOM BH/le) MHOTO3HAUHBIX YMCeJT C TTIOMOLLbIO 3a/laHui Ha
nozbop uydp B 0JHOM U3 MHOXKHUTe/el. PellieHre TeKCTOBBIX 3a/lau ¥ ypaBHeHWI. HaxoxkaeHue 3HaueHus BbipakeHUH. OrocpeoBaHHBIA CIOCOO Ompe/esieHust
LM(PbI B 4YaCTHOM (TIpe/iCTaB/IeHHOM B (JOpMe HeW3BeCTHOI'O MHOXXUTeJIsI) C TIOMOLLbIO 1eJTUMOro (TIpe/iCTaB/lIeHHOro B (popMe MpoM3Be/ieHts], 3a/laHHOr0 OHOM
WK AByMsILIMGPaMH B CTapIIMX pa3psfax) v Aenutesis (TIpeCTaB/IeHHOT0 N3BECTHBIM OJHO3HAUHBIM MHOKUTeseM). Tabnuiipl ymHOKeHust 4 1 8.CpaBHUTENbHBIN
aHanmu3 Tabsuy yMHOXKeHus 2, 4 u 8.Tabnuipl yMHOXKeHUs 3 U 7. YMHOXKeHHe MHOT03HauHbIX uuces. IToAroToBKa K /ie/leHH0 MHOTO3Ha4YHbIX uuces. [lopsgok
BBITIOJTHEHUS]  [IeMICTBM B UKMC/IOBOM BBIpD@&KeHWH.BblunciieHWe T1uioiiajeld, TMepUMEeTPOB TeOMeTpUYeCcKuX (GUryp C HCIO/Mb30BaHWeM  Tabsvig
yMHO>XeHUs1. TpeyronbHUKA: PaBHOCTOPOHHKE, paBHOOe/IpeHHbIed Pa3HOCTOPOHHMe. PellieHre TeKCTOBBIX 3a/1ay.
4. ITpueMbl yCTHOr0 YMHOXKeHuUs (26 u)

YcrHble BhluncieHus: B nipefienax 100 (B otgenbHbixcayuasix B npezenax 1000), K KOTOPbIM CBOJSATCSI MHOTHE C/lydyad YMHOKEHUSI «KPYTJ/IbIX» UHCe.
YMHOKeHHe «KpYyT/bix» ynces. [Ipuembl yCTHBIX Bbunc/ieHni. Perienue 3amay, ypaBHeHnid. Pabora ¢ rpadmueckumMumMoiesnsivu.

4 xnacc (136u.)

1. MHoOro3HauHble yuc/jaa: pa3psapl 4 Kiaccel. [ToBTopenue (15 u)

UTeHre U 3aMiCcb MHOTO3HAUHBIX urcesl. CpaBHEHMe,C/I0KeHHe, BBIUMTaHNe U YMHOKeHHe MHOTO3HaYHbIXuKce 1. M3mMepeHue AJMH, Tionjazieii, o00bemMoB,
Macchbl. COOTHOLIEHUS] MeXXJy CTaHJApTHbIMU eJVMHULlaMUU3MepeHUs BeJIMuuH (OZHOro poja). V3mepeHue BelMUMH MepKaMH, OTHOLLEHUE MeXy KOTOPbIMH
ormyHOOT 10:a) yrom W ero u3MepeHWe, OTHOIIEHHe MEXJYy TpaZycoM M MHHYTOW;0) BpeMs MU ero u3MepeHWe, COOTHOIIeHWe MeXIy eIUHULIAMU
BpeMeHu.Ilepro/; BpeMeHU (MHTepBal) U MOMEeHT BpeMeHU(TT0Ka3aHHUsl 37IeKTPOHHBIX U MeXaHWYeCKUX 4acoB). PellleHre TeKCTOBBIX 3a/lay, TPeOYIOLUX JeiCcTBUi
C YKMC/IOBBIMH 3HaYeHUsIMU BeJTUUMH, TIOA00D MOAXOJAMMXYKCeN B 33/lauax ¢ OyKBeHHBIMH JJAHHBIMH.

2. leleHHe MHOT03HAYHOI'0 YHC/Ia HA MHOro3Ha4yHoe (30 u)

KoHcTpyrpoBaHue criocoba AeneHusi MHOTO3HAYHOTOUYKMC/Ia Ha OFHO3HAYHOe: TPUHLUIT MOPa3psiAHOCTH TIPH/ie/iIeHNH; OTipeZiesieHre TepBOTr0 HeIoHOTO
JenuMmoro(pa3bueHne); HaxoxJeHue KosiidecTBa LGP B YaCTHOM;HaXOXKJeHWe TOZCKA30K TpU JleJleHWd MHOTO3HAuHBIX YMCe, C OMOpOi Ha KOTOphle
MPOUCXO/UT ToAbop Ludpel B yacTHOM.HaxokzeHue 3HaueHWsI UMC/IOBOTO BBIDAKEHHS, COZeprKalllero JiejieHHe MHOTO3HAauHOTO YKMCAa Ha MHOTO3HA4HOe.
[TopsifoK AelicTBUM B MaTeMaTUUeCKHX BbIpaXKeHUSIX, COCTAB/IEHHBIX M3 MHOTO3HAUHBIX YMCe/ M BK/IIOUAIOLMX BCe apudmeThuecKre JercTBus. PelieHre3asay u
ypPaBHEHMI Ha BCe [ielCTBUSI C MHOTO3HAaUHbIMUYKCIaMU. [lepexos; OT MMCbMeHHOr0 JiesieHus (YroJKOM)K IpreMaM YCTHBIX Bblunc/ieHni. CBOMCTBa YMHOXKEHUSIU
JleJieHrs1 Kak OCHOBA TOXK/I€CTBEHHBIX TIPe00pa30BaHMA, MO3BOJISIIOLIMX CKOHCTPYUPOBATh MPHUEMbI YCTHBIXBBIUHC/IEHUH.

3. IIpueMbI YCTHBIX BBIUMC/IEHHH 110 OTHOIIIEHUIO K YeTbIpeM apu(pmeTrndeckum AeiictBusmM (15 u)

Knaccudukarysi yCTHBIX ¥ TMCbMEHHBIX BHIUUCIeHWH. AHAMU3 U3BECTHBIX YUall[UMCS CTI0COO0B YCTHBIXU MUChbMEHHBIX BBIUYMC/IEHUH, COZleprKalluX: a)
C/I0)KeHHe 1 BblYMTaHue; 0) yMHO)KeHHe U JlelieHHe.

[IpreMblyCTHBIX BBIUMC/AEHUM: yMHOXeHMe Ha 11, Ha 101, ymHOXeHMe U JeneHWe Ha 25 U [pyrue uucia. PellleHuWe TeKCTOBBIX 3aZau. PereHuve
yPaBHEHHUH.

4. AHa/M3 U pelleHHe TEKCTOBBIX 3aAau (35 u)

CTpyKTypa TeKCTOBOM 3ajauu. V300pa’keHuWe OTHOIIEHWM MeX[y BeIMYMHaMHM C TOMOIbI0 cxeM. CXeMaKak OCHOBa Ki1acCU(UKAlMd TEKCTOBBIX
3apau.KpaTtkas 3anvch 3aZiaunl Kak HOBOe CPeZCTBO MofienpoBaHusi. TabnuuHas opmMa KpaTKOW 3arvcH /ijisi3a/jau Ha:a) IBWKeHHe (Bblie/ieHre XapaKTepUCTHK
JBIDKEHUSI: BPEMEHH, CKOPOCTH, PacCTOSIHUSI M CBS3M MeXAYHHUMH); 0) KYIUIIO-TIpOZaKy;B) paboTy (TIPOM3BOAMTENLHOCTh TPyZa, BpeMsi, 00beMpaboThi);r)
W3rOTOB/IEHWE TOBapa (pPacxo/i TKaHW Ha OJHY Belllb,KOJMUECTBO Belleid, oOmuii pacxon) u T. m.PelieHune 3a/jau Ha: a) BCTPEUHOe JBIKEHUE; 0) JBIKEHUE B
MIPOTHBOIIO/IOXKHBIX HampaB/leHUsX W B OJHOMHAIpaBJIeHUH; B) COBMeCTHYIO paboty.IloHaTme ckopocTu yzhaneHusi U ckopoctd comwkeHus.Iloctpoenue
JIOTHUECKUX BBIPQKEHUH THIA «...W/HIH...», «€C/H..., TO...», «He TOJBKO..., HO W...».Ilpeobpa3oBaHue KpaTKOW 3amvcu K BUAY, YA0OHOMY [Jisi rpagudecKoro



Mo/iesTMpoBaHus (coctaBieHus: cxeMbl). Cxema U ypaBHeHue. [Ipeobpa3oBaHysi ypaBHeHUIHA OCHOBe 1peo0Opa3oBaHusi CxeM. 3aBUCUMOCTh U3MeHeHHs YPaBHeHHUsT
OT U3MeHeHMs CXeMbl, U HaobopoT. PellleHWe pa3/lMUHBIX TEKCTOBBIX 33lad C OMNOPOM Ha CxXeMblLTaO/MULBI, KpaTKWe 3alyicu W [pyrue MOZeNH.
PemmennenectaniapTHBIX 3a7iad.

5. IlepumeTp, MJI0IA/AL, 00BEM (25 u)

[TepuMeTphl pa3/TUUHBIX TUIOCKUX (GUTYDP U CrIOCOOBI MX BbIUMC/AeHUsi. CpaBHeHHe MepUMeTPOB Pa3WYHbBIX (UIYP C TIOMOIIbIO MOCPeAHMKA (Hampumep,
IIPOBOJIOKU U T. 1.). PopMy/bl NepyuMeTpa NPsSMOYIO/bHYKA, TPeyroJbHUKA. BeluKc/ieHre nepuMeTpoOB Pas3/MUHBIX FeoMeTpUuyeckux (uryp. Vcnonab3oBaHue
r'MOKMX MepOK TPU W3MEePeHUU [JIMHBI OKPY)KHOCTH M IPYTUX (Uryp, TPaHHUIBI KOTOPBIX —KpHBbIe JUHUM. [lnomaau reomerpudeckux ¢uryp. CraHgapTHbIe
Mepbl nouaad. PopMysna MaouiaAd NpsIMOYrojabHUKa S = a - b. VI3MepeHue miiowagy NpsMOYTO/IbHOTO TPeyroJbHUKA KaK HaXOXKJeHHe TOJIOBUHBI IJIOoLain
COOTBETCTBYIOLL[ETO MPsSIMOYrosibHHMKa. ©opMysia Molagu NpsIMOYTO/IbHOTO TpeyroibHUKa: S = (a - b) : 2, rie a U b— [AAMHBI CTOPOH NPSIMOYTOJIbHUKA,
COCTaB/IEHHOI'0 U3 [IByX OJVHAKOBbIX IPSIMOYTO/IbHBIX TPeyroabHUKOB. IIOMCK [BYX W3 TpexX CTOPOH IIPSIMOYI'OJIBHOI'O TPeyroJibHHWKa, M3MepeHUe KOTOPBIX
TI03BOJISIET BBIUMC/WTL €ro IUIOiaZb. BRIOOD TPSMOYTOSBbHBIX TPEYroJbHHUKOB CpeAu Tpounx. Buabl TpeyronbHHKOB. dopMmyra TUIOMIaAM MPOU3BOIBHOTO
TpeyrosbHUKa S = (a - h) : 2, rie h— BbicoTa TpeyrojbHUKA, OMpefesisieMasi MyTeM TeperubaHusi MPOM3BOJILHOIO TPeyrolbHMKAa Ha [iBa TMPSMOYTOJbHBIX
TpeyronbHuKa. HaxoxkeHne 1uionjaziell reoMeTpudeckux ¢Guryp myreM pa30ueHHs WM TiepeKpavBaHHUs WX Pa3/JMUHBIMHUCIIOCO0aMM Ha TPEYTONbHUKH WA
MPSIMOYTO/IbHUKU,B TOM YMCJIe U 3HAKOMCTBO C TuIoLja/ibio Kpyra. IlaneTka Kak mpubop Asisi u3MepeHusi Tomaze puryp rnpousBosibHONW (GOpMBI. AJITOPUTM
v3MepeHus TIoaau (B TOM YKC/e TUIOL[aiM Kpyra) C IMOMOILbIO MaseTKu. PellieHre TeKCTOBBIX 33/lay, BK/IIOUAIOI[UX TOHATHANIOWAOb U nepumemp.O0beMbl
reoMeTpuueckux Ten; 06bem Kyba Kak MepaoObema. l3mepeHue oOBema TMpSIMOYTOJBHOTO TapasiiesienivrieZia IMyTeM 3arojHeHHsI ero KyOuuecKuMu
Mepamu.3ameHa criocoba Herocpe/iCTBEHHOTO BJIOXKEHHUS] M TepecueTa MepOK BBIYMCIEHHEeM IPOW3Be/IeHHs TPeX W3MePeHWH: [IMHBI, LIMPHHBI, BBICOTHI U
HaxoXKJeHue C UXromolbio oovema (V = a - b - ¢). Boiurcienrve o6beManpsiMOyro/ibHOTO Tapasiiesienurnesa no gopmyse:V = SocH - h, rie SocH — mioniab
ocHOBaHHUsI (SocH = a - b),a h— BbICOTa.3HAKOMCTBO C pa3/WYHbBIMM TeOMeTPUUECKUMM TejaM{, B TOM 4YWC/Ie C MUpamMuzod U mapoM. OLeHKa pa3mepoB
TrpeZiIMeTOB Ha IJ1as.

6. ITonsiTue Apodu. IToBTopenue (16 u)

Vi3MepeHue ocTaTKa OT BeMWUMHbI MepKoW, B 10 pa3MeHblliel,, yeM OCHOBHas. 3amuchb uuciaa B ¢opMme [JeciTUYHOW M OObIKHOBEHHOW JpoOwu.
OOBIKHOBeHHBIE /IpoOvCcO 3HameHaTesieM, OTAUYHbIM OT 10. Uncurens ¥ 3HaMmeHatenb. MecTo Apobu Ha unc/ioBoi mpsiMoii. CpaBHeHHe Jpo0eil C MOMOIIbIO
YKC0BOM TipsiMoit. [IpakTHuecKre 3a/jaud Ha HaxoxkeHue ApoOu OT YKc/a M YKuc/ano ero gpobu. PelleHre TeKCTOBBIX 3afilau € oropoi HacxeMy. CocTaBreHre
TIaHa u3yueHus pobeii B 5 Kacce.

OcHoBHbIe TPe0OBaHHs K YPOBHIO MO/JTOTOBKH YYeHHKOB, OKaHYMBAIOIIUX HAYATbHYI0 KOy
B pe3ynbTaTe u3yuyeHus MaTeMaTHKU B HAYa/IbHOMIIKOJIE YUYEHUK [JOJKeH:
a) 3Hamb/nOHUMAamb:
—TII0C/IeJ0BaTe/IbHOCTS urces B nipezenax 100 000;
—TabJuL] yC/I0)KeHUsT OIHO3HAUHBIX urces oT 0 10 91 0OpaTHytO eif Tabauily BHIUUTAHMUS;
—Tab/MITy YMHOKeHUsI O[HO3HAUHBIX UKMCe/T U 00paTHYO el Tab/uIly Je/ieHus;
—TIpaBu/Ia MOPs/IKa BbITIOJTHEHUS 1eHCTBHUM B UMC/IOBBIX BbIPA)KEHUSIX;
—OCHOBHbBI€ MephbI [I/Is1 U3BMePEeHHsI BeJIMUMH U COOTHOILIIEHUS] MeXAY HUMU;
0) ymemb:
—UNTaTh, 3aNIMChIBaTh U CPABHUBATH UKMC/Ia (B Mpejenax MUIJIMOHA);
—Tpe/CTaB/sATh MHOTO3HAYHOE UKC/IO B BUJE CYMMBIPa3psiiHbIX C/laraeMbIX;



—TI0/1b30BaThCs U3yUeHHOW MaTeMaTUUeCKOM TepMUHOJIOTHel;
—BBIIOJIHATD ITMCbMEeHHbIe BbIUMC/IeHHUsI C MHOTO3HAYHBIMU UHC/IaMU;
—HaXO/IUTh 3HAUEHHe YMCJIOBOTO BhIpDAKeHUSIB 3—4 melicTBUs (Co CKOOKaMu U 6e3 HUX);
—TIIPOBEePATh NIPaBUIBHOCTD BBINOJIHEHHbBIX BHIUMC/IEHUH;
—BBINOJIHATG yCTHbIe BblUMC/IeHUs B Tmipefenax 100(B Hekotopeix ciydasx B Tmipefenax 1000), K KOTOPBIMMOTIYT CBOJUTBHCS YCTHbIe BBIYUC/IEHUS C
KPYI/IbIMAMHOIO3HaYHbIMU YHC/IaMU;
—BBIIOJIHATD BBIUMC/IEHNS C HyJIeM U JleJileHHe C OCTaTKOM,;
—peliaTh NPOCThble ypaBHEHUSI;
—CpaBHUBATh, OTK/Ia/IbIBATh U BBIUUTATh BEJIMUYMHBIY UX YMC/IOBblE 3HAUEHUS;
—pel1aTh TeKCTOBBIE 33/]JaUM U 3a/jaul C TeOMEeTPUYECKHM CO/lepyKaHuEeM;
—HaXO0/IUTh HY>KHYI0 UH(OpMaL1IO MPH pellieHnK3a/jay;
—UepTUTh C TIOMOILIbIO JIMHENKH OTPe30K 3a/|JaHHOW//TUHBI, U3MEPATh JJIMHY 3aJaHHOT0 OTPe3Ka;
—pacro3HaBaTh W3yueHHbIe TeoMeTpruUeckre GUrypbl ¥ u300pakaTh MPSMOYTO/BHUK, KBaJpaT, TPEYrOJIbHUK, TIPOM3BOJILHBIN UeTHIPEeXyro/bHUK Ha Oymare C
Pa3MHOBKOM B KJIETKY (C TTOMOILBIO JIMHEMKHU U OT PYKH);
—HaXO/IUTh IJIOLAa/lb U TePUMEeTP HEKOTOPBIX FreOMeTpUUYecKuX Guryp (KBazpar, IpsIMOYTO/IbHUK, TPEYTOIbHUK);

8) ucnosib306amb npuoGpemeHHble 3HGHUS U yMEHUSI8 NPAKMUYecKoll desime/ibHOCIMU U NOBCEOHEeB8HOLl HCU3HUO/A:
—OpHWEeHTUPOBKY B OKPY>KaroIlleM IMPOCTPAHCTBe(T/IaHMPOBaHWe MapLIPyTa, BLIOOP My TH MepeABIKeHNs U Ap.);
—CpaBHEeHUs U yropsijoueHNst 00BeKTOB IO pa3HbIMIIPU3HAKaM: /I/IMHe, TUI0La/Id, Macce, BMeCTUMOCTH;
—oOrpe/ie/ieHUs: BpeMeHH 10 yacaM (B yacax U MUHYyTax);
—pelleHNs] PaCUeTHBIX 3a/lay, CBS3aHHBIX C OBITOBBIMU YKU3HEHHBIMU CUTYalUsIMU (TIOKYTIKa, M3MepeHKe,B3BellliBaHue U JIp.);
—OL|eHKH pa3sMepoB IIpeJMeTOB Ha IJ1a3;
—CaMOCTOSATe/TIbHOW KOHCTPYKTOPCKOM /leATe/TIbHOCTH (C y4eTOM BO3MOKHOCTelH NPUMeHEeHHs Pa3InYHbIXTeOMeTpUYeCKUX (Uryp).

TemaTnueckoe IJIAHUPOBAHHE 110 MATEMATHKE

1 xacc

4u. ¢ Hedeio, 33 Hedeau, ecezo 132u.

Tema CopepxaHue XapakKTepuCcTHKA BU/IOB JleATe/IbHOCTH
Bobijenenune KoHKpeTHO-TIpakTHUecKast 3ajiaua Ha 1oJj00p npeaiMera Co3panue yueOHOM cuTyanyu, TpeOyrolel mogdopa rnpeMeToB,
CBOMCTB (IPU3HAKOB) (obBekTa), 0b61a1ar01erOHEe00X0JUMBIM CBOHCTBOM o6/1a/1ar01MX HEOOXOAUMBIM
npeMeToB. (mpusHakom).[Ipu3Haku (CBOMCTBA) NpeIMeTOB: cBoricTBOM(TIpu3HakoMm). HermocpeicTBeHHOE CpaBHEHME peasibHbIX
CpaBHeHHe npeiMeTOB | LIBeT,MaTepuas, popma. HerocpectBeHHOeCpaBHEHME rpe/IMeTOB 10 1[BeTy, MaTepuany, dopMme, AnuHe. MojenupoBaHue
1o pa3HbIM rpeZIMeTOB MO W3BeCTHLIM Npu3Hakam. CroBecHasi hopma (npegMeTHOe U rparuecKoe) 1 ornurcaHue (3HaKOBOe U CJIOBECHOE)
npu3HaKaMm. pe3yJibTaTa CpaBHEHUSI: O/[MHAKOBbIe, TaKKe JKe,pasHble, OTHOILIEHWU MeX/ly BeJIMYMHaMU. YTIOpsi/J0urBaHye TIPeJMeTOB,
OTHo1eHue npyrue.CpaBHeHUe TIPeIMETOB U TeOMeTPUUeCKUX GUryp 1o CpaBHMBaeMbIX 110 AyiuHe. [IporHo3upoBaHye pe3yabTaTa

pPaBeHCTBa_HepaBeHCTBa
NpH CPaBHEHUH
npeMeTOoB 10

nnmuHe.OTpe30K Kak rpaduueckasi MOJie/ib BeJIMUHHBI.
OTHoIlIeHHe paBeHCTBa, 00JIbIlle, MEHBIIIEPH CPABHEHHH 110
JAnuHe.OnycaHye OTHOLLIEHUH MeXKy BeTMUMHAMMU (J/IMHAMHK)

cpaBHeHus1.PacriosHaBanue ¢hopmbl puryp.OnrcaHue U
MO/IeTMpOBaHKe CUTYalUi pacriosioyKeHUsi peiMeToB U GUryp
OTHOCHUTEJIbHO ApYT Apyra.llpakTrueckoe cpaBHEHHe TTepUMETPOB




3a/JaHHOMY [IPU3HAKY.
JiMHa KaK
npejcraBuTe/1b
KJlacca BeJIM4YMH

(14 4)

TIPeIMETOB C MOMOIILIOOTPe3KoB (cxema). ITogbop
MOIXOASILUXIIPEJMETOB C OTIOPOii Ha cxeMy. BBezieHre OyKBEI
A1 0003HaueHMS JUIAHBI. 3HAKU «=», «>», «<». [TuCbMO
3HAKOB «=», «>», «<». OrnucaHie OTHOILIEHUN MeXy
JUTMHAMHU C TIOMOII[bI0hopMy/1 OYKBEHHO_3HaKOBast
Mojenb).ITruceMo 3HakoB U O6ykB. CIocoObI CpaBHEHUS
TIPeIMETOB 110 Ji/IMHe. Pa3inuHbie criocoObl M300paXkeHust
HOIMCaHKUsl OTHOLLIEHUA MeXXy BeJTMUMHaMU (J/IMHAMM):
KOTUPYHOII[e PUCYHKH,IOJIOCKH Oymaru, OTpe3Ku (CXembl),
OyKBBI ¥ 3HaKH ((hopMyJibl), CIOBeCHBbIe(KOpoUue — JJTMHHEE,
BbIIlIe — HIDKe,TTy0)Ke — Mesbue, TaKoH e,
ouHakoBbIe).ITIpoBepouHas pabota. [TepumeTp Kak J/iMHa
rPaHULIbI TJIOCKOWTreoMeTpuueckoit purypol. CpaBHeHUe
MepUMeTPOB pa3HbIX (PUTYDP C UCTIOIb30BaHHEM HUTOK WU
TIPOBOJIOKU

pa3HbIX (GUryp.AHann3 oMOKOOMaCHbIX MeCT MPUCPAaBHEHUH U
Mo/ie/IipoBaHuK BenurH. KOHTpOJIb Cr1oco60B cpaBHEHMS,
MO/Ie/IMPOBaHUs ¥ OMMUCAHUSI OTHOLLEHUH.

Beepenne
MOHATHAYMC/IA KaK
pe3y/ibTaTa u3MepeHust
ATMHBI (22 u)

KoHKpeTHO-TIpakTUUeCKast 3a/lauya Ha TIoZ00p MpeJMeTOoB,
paBHbIX (HepaBHbIX)IO AjivHe.[lepexos oT
HeIoCpe/ICTBeHHOI'0 CPaBHEHHSI BeJIMUMH K CDaBHEHUIO
BeJIMUYMHC TTIOMOLIbI0 UX M3MepeHUs.UncIio KakK pe3y/ibTaT
V3MepeHus BeJIMUMHBI (A/1MHbI). UTeHue U 3an1ch
YKCeNepBoro Aecstka (paboTa ¢ MaTeMaTUUeCKUMU
MPOMUCSMH), TI0JTyUeHHBIXB pe3y/bTaTe UX U3MepeHuUst
0/IHOMH TOM >Ke MepKoi.CpaBHeHHe BeJTMUMH (JI/TMH) C ONOpoi
Ha COOTBETCTBYIOLLME YHC/Ia U CPaBHEHUeUHrCerl.
VccneoBanue 3aBUCMMOCTH MEX/y U3MepPsieMOM
BeJIMYMHOM(JJ/TMHOM), MepKOU U uncyioMm. KoHcTpyrpoBaHue
JTMHEeNKM KaK MHCTPYMEHTa [i/Isl U3MepeHHs1 U BOCCTaHOBJIEHHUS
JUTMH TIpeMeTOB U 0Tpe3koB.OTobpakeHue rporiecca
V3MepeHUsi U ero pe3yJibTaTa C OMOL[bI0 YMC/I0BOr0/yua Kak
rpaduuecKoi Mozieny 3TUX [ieiCTBUM. MecTo urca Ha
YKCI0BOM Jiyue./300pa>keHue umc/ia TOUKON U OTpe3KOMHa
YMCJIOBOM Jiyue. UUC/Io Hy/b Kak pe3y/bTaT U3MepeHus U Kak
Haya/siooTcyeTa Yuc/a0Boro jsyya. CpaBHeHHe YKCesl C OITIOPOU
Ha yucioBorayu (B nipepenax 20). Uucno, cienyrolee 3a
JlaHHBIM (TIOC/Ie/IyIOLIee), ¥ UKCIIO, IIpe/IeCcTBYOIIee
JaHHomy(npezbiayiiee).Mi3mMepeHre I/TMHbBI OTpe3Ka 1

Co3pmanue yueOHOM cUTyaryu, Tpedyroleli mozbopa
TpeJMeTOB,paBHBIX (HEPaBHABIX) 10 JyMHe. HerocpecTBeHHOE
v3MepeHre

BeJIMUMH (//1MHbI). KOHCTpyrpoBaHUe JIMHeWMKH KaK MHCTPYMEeHTa
M3MepeHHsl U BOCCTaHOB/IEHUS [JIVH NpeIMeTOB U
0Tpe3KoB.Mo/ie/iMpoBaHe 1 ONMCaHue eUCTBUI CpaBHEHUs U
M3MepeHust ITMHPA3HbIMU C11I0co0amu (C TIOMOIIIBIO OTPe3KOB,
YHCI0BOIO JiyYa, YMCI0BOM TpsiMoit).OmnrcaHre CBONCTB
reoMeTpuueckux Guryp (0TpesKoB, Jyueid, PSIMbIX,/IOMaHbIX,
KPUBBIX, OKPY>KHOCTeM ). YTIopsiZlourBaHUe MpeMeTOB,
CpaBHUBaeMbIX 10 JJIMHe, U Urcesl, UX
xapakTepu3yromyx.[IporHosupoBaHue
pe3yJbTaTau3MepeHus. AHaIN3 OIMOKOOMAaCHBIX MeCT TPy
CpaBHEHUM Be/IMUWH U YKCesl, IPUTIOCTPOEHUH YMCIOBOU TIPSIMOM
WM YKCJIOBOTO JTy4a, TTPY M300pa’keHNNIrCesT Ha YMC/IOBOM
TIPSIMOM, TIPY U3MepeHUU ¥ OTMePHUBaHUM OTPE3KOB C TTOMOILIBIO
M3MepuUTebHOWINHeNKN. OTC/e)XBaHe MeCTa HyJIsl Ha JIMHeHKe U
BbI/le/IeHUe HYJIsl [IBETOMU/IU Cliel[ua/ibHON MeTKoi.OcylllecTBieHre
KOHTPOJIs IPY U3MEePeHUH.




MOCTPOEHHEe OTPE3KOB 0 YMC/Ty U MepKe.

3HaKOMCTBO CO CTaHJapTHBIMU MepaMU J/IMHbL. VI3mMepeHue U
MOCTPOeHHEe OTPE3KOB C MOMOLLBI0 CaHTUMeTpa (B Mmpejenax
20) u petmeTpa. OTHOIIEHUE MeXAYJeL[MMeTPOM U
caHTUMeTpoM.VI3MepeHure JJINH pa3/IMUHbIX MPeAMETOB C
TOMOII[bIO YI0OHBIX (TIOJXOZSIINX ))CTaHJAPTHBIX MEp J/TUHBI:
CaHTUMETP,JeLIUMETP, MeTP, MUJIUMETP. Y CTAaHOBJIEHUE CBSI3U
MeXKZly CAaHTUMeTPOM U MUJUIUMETPOM, JIeLIUMeTPOM
HWCaHTUMETPOM, METPOM U Jile[JUMeTPOMHA OCHOBE
MpakTUUeCcKux n3mepeHuii. CpaBHeHHe BeJIMUWH (JIJIMH) C
TOMOII[BIOMX UMC/IOBBIX 3HaUeHUM (CpaBHEHUEMMeHOBaHHBIX
ymcen).CpaBHeHUe uncesl. YUC/I0BbIe JIyUM C pa3HbIMU
miaraMu (eJMHUYHBIMU MepKaMu).Pa3mnuusi MeXXaly OTpe3KoM,
JyuoM, nipsiMoii. JIomaHasi, OKpy>KHOCTb, KpUBasi. CpaBHeHUe
MpeZIMEeTOB MO UX PaCMOJ/IOKEHUI0 BIIpoCcTpaHCTBe. UucnoBas
nipsiMasi. CpaBHeHHe YUCeJl C TIOMOILbI0 YUC/IOBOM

ripsimoii. PertieHue rpakTHUYeCKUX U TEKCTOBBIX 3a/lay Ha
CpaBHEeHHe BeJIMUMH U UX UMC/IOBbIX 3HaueHui. [IpoBepouHas
paboTa.AHanm3 KOHTPOIbHOW paboThl. CocTaBrieHne
CTIPaBOYHMKA OIITMOO0K

ITonsiTue Be/IMUNHBI:
00beM (BMECTHMOCTB),
Macca,Be/IMYMHa yriia,
KO/INYeCTBO.

Yuc/10 Kak pe3y/abTar
U3MepeHUs BeJTMYUH
(28 u)

KoHKpeTHO-TIpaKTHUecKas 3ajiaua Ha TIOMCK COCy/ja, PABHOTO
JTAHHOMYTIO BMECTUMOCTH, T. €. 10 00bemy.CriocoObl
CpaBHEHUsI pa3/IMUHBIX eMKOCTel (cocyzioB) 1o 06beMy
(BMectumocTH).O0beM (BMECTUMOCTB) COCy/la U 00BeM BOJIbI
B cocyze (KommuecTBO Bojbl). CpaBHeHHe 00eMOB.
N300pa>keHre 1 OMMCaHre OTHOLIEHNI CPAaBHUBAeMBbIX
00BEMOBC MOMOIIIbIO KOTTUPYIOILEro PUCYHKA, TI0JI0COK
Oymaru, otpe3kos (cxem) u ¢popmysn (V1 = V2; V1 >V2; V1
<V2).CpaBHeHMe 00HeMOB C TTOMOILIBIO yKices. MepHbie
COCYZbI U X IIKa/Ibl. 3HAKOMCTBO CO CTaHJAPTHBIMU MePaMHu
o6bema.Unc/ioBol Jiyu U urc/ioBas IipsiMasi Kak rpaduueckre
MO/ieJTi, 0TOOPa>)KaroIIMeTPOL[eCC M pe3y/bTaT U3MepeHust
o6bema.CpaBHeHHe Urcel 10 UX PacriooXKeHHI0 Ha YMC/IOBOM
nyue (mpsimoit).CioBeCHOe OnuMcaHue OTHOLLEeHUH
npasee,negee, 8biule, HUXM¥Ce, C/1e6d HaANPAso,cnpasd HA/eso,
CHU3Y 88epX, C8epXyeHU3, baudice, Odabuie, CMobKO

Co3ganue yuebHOM cutyaruu, TpeOyrolmei rmogdopa mpeMeToB,
paBHbBIX (HepaBHbBIX) 3a/laHHOMYTIPU3HAKY
(ceoiicTBy).HemnocpeacTBeHHOe U3MepeHre BeJTMUUH (J[/TUHbI,
BMEeCTUMOCTH, MacChLyT/a, KonndyectBa). KoHCTpyrpoBaHue
MEpHOI'0 COCY/1a,3HaKOMCTBO Y MCII0/Ib30BaHUe Pa3HbIX MPUOOPOB
(MHCTpYMeHTOB) Ayistu3MepeHuil. CpaBHeHMe I1IKasl IPUOOPOB U
COOTHEeCeHHe HX C YMCJIOBOU Npsimoii. MozienMpoBaHue U ONUCaHue
JIeNCTBUI CpaBHEHUS U U3MepPEeHHsI BeJTMUMH pa3HbIMHU CITOCOOaMU
(c moMoI1bI0 OTPE3KOB, YMC/IOBOT0JTyYa, YUCTOBOM TIPSIMOIA).
AHanus 3aBUCHMOCTU MeXAY U3MepsieMOU BeJIMUNHOM, MEPKOU U
YKMCJIOM. YTIOPSiI0UMBaHKe NpeIMeTOB, CpaBHUBaeMbIX 110 JJ/IMHE, 1
yuces, ux

xapakrepusytomux.IIporao3rpoBanue pesynbTarta

r3MepeHusi. BeisiB/ieHre reOMeTpUUeCKHUX BeJIMUUH B )KUTEHUCKUX
CUTYyaLUsX, TpeiMeTax oKpy»karoiero mupa.llorck crioco6oB
pellleHuyst 3a1auc ONopoi Ha cxeMy.AHanu3 OIMOKOOTACHBIX MECT




Jce.Pelienue 3aau. KoHKpeTHO-TIpakTHuecKas 3ajava 1o
no/100py Mpe/iMeTa, PABHOTO JJaHHOMY TIOTSDKEeCTH
(macce).HenocpecTBeHHOe CpaBHEHHeE MPeAMETOBIIO Macce
(pblua>kHbIe 1 TOProBbieBeckl).MI3MepeHre MaccChl.
3HaKOMCTBO CO CTaH/]JapPTHBIMU MepaMH MacChl.
CrnoBecHOeoMNMucaHye OTHOILIEHHI pPaBeHCTBal HEPABEHCTBa,
yCTaHOBJIEHHbIX TPUCPAaBHEHWH TI0 Macce: Jje2ue,
msidicenee,makas e, CmMo/bKo e, 00uHakoeasi. KoHTposibHast
pabota u ee aHanmu3. KoHKpeTHO-TIpakTHYeCKasi 3a/jaua
Haroz0op yrJa, paBHOTO IaHHOMY. YTOJI ¥ ero u3MepeHue.
3HaKOMCTBOC TPaHCIOPTUPOM, KoMriacoM. KoHKpeTHO-
MpaKTHyYecKas 3a/iaua HacpaBHeHUe TPYIII IIpeMeTOB
OTHOCHTEJIbHO 3a/JaHHOTO KOMII/IeKTa.

NP CPaBHEHUM BeJIMUMH U YKCeJl, IPUIIOCTPOEHUH YUCIOBOU
MpsSIMOM WJIMUMCJIOBOTO JTyua, NPY U300pa’keHNHnIrcesl Ha YUMC/I0BOM
TMIPSIMOU.

INoHsiTHE Be/IMUUHBI:
00beM (BMECTUMOCTD),
Macca, BeJIfUMHA yIJIa,
K0/IM4eCcTBO. Yncio Kak
pe3y/IbTaT u3MepeHHus
BeJIMUMH (2 )

CpaBHeHHe UuCesl, XapaKTepPU3YIOIUXKO/JIUUYEeCTBO TTPEeJMETOB

B rpymnmne.VIcrionb30BaHUe YMC/IOBOTO JIyua, UACI0BOM MPSIMOIA.

M300pakeHre OTHOLIEHUHMEX/TY KOJTMUeCTBAMU MPEIMETOB C
TOMOLBIO [JIMH OTPe3KOB.PellleHre TeKCTOBBIX 3a/au

Ocy1iecTBeHre MOIaroBOrOKOHTPOJIS TIPY U3MePeHUH

Pa3HocTHOECpaBHeHME
BeJTHYMH M UX
YHMCI0BBIX3HAYEHUH.
JleMCTBHS C/I0)KeHUs U
BbIYMTAHUSABE/THYNH
KaK croco6 ux
ypaBHuBaHu#A (19 u).

KoHKpeTHO-TIpaKTHUecKasi 3alaua Ha rpeiIMeTHOe
ypaBHUBaHUe BeuurH.CJi0’KeHre U BbIYMTaHNe BeJTMUWU U
WXUYHMC/IOBBIX 3HaUeHUM KaK Crioco0 peleHust 3a1aunt
ypaBHUBaHUSI BeJTMUUH(TIepexo i OT HepaBeHCTBa K
paBeHCTBYU 06paTHO).OTHOIIEHUsT 60/1blUe HA Y MeHblUE
Ha.YBenuueHue, yMeHbIlIeHHe U COXpaHeH!e BeJTMUNHAbI.
[TpoBepouHas pabora.

Cro>keHure ¥ BbIYMTAHKE YKCeT C TIOMOILBIO ABYX JIMHEeeK UTH
YyKCI0BbIX JTyuel(B nipesesnax 20). [IpoBepouHas
pabora.llpyucunThiBaHHE U OTCUMTHIBAHUE TIO eIUHUIIE (TI0
JTBOMKE) C TTOMOII[bI0 YMC/IOBOTO Jiyua U 6e3 Hero.Yuco
npeJblAylliee U UMC/IO, TIocaeyolee faHHoMy.Cuet
[BOMKaMU, TPOWKAMH, MATePKaMU. Y CTHbIe BLIUMC/IEHUS B
npezenax 10.CrnokeHue U BbIUMTAaHUE KaK JeMCTBUS 110
yBeJIMUeHUI0 U yMeHblileHuto uncia.[IpoBepouHast pabora.
PelieHre TeKCTOBBIX 3a/au C oriopoi Hacxemy.Ilogbop

Co3panue yueOHOM cuTyaluu, Tpebyroiieli ypaBHUBaHUS BeJIMUMH.
HernocpezicTBeHHOe C/I0)KeHHe U BbIUMTaHUe BeJIMUMH KaK pellieHue
3a/lauM YpaBHUBAHUS BeJIMUMH TPEMSICIIOCO0aMH, /iBa U3 KOTOPBIX
SIBJIIFOTCSI OCHOBHBIMHU, @ TPeTHUM —IIPOM3BOJHBIM OT TE€PBBIX /IBYX.
MogenupoBaHue U ONMCaHKe IeHCTBUN CJI0’KeHUST U BEIUNTAHUS
BeJIMUUH, CBSI3U MEXKY C/I0KeHUeM U BbIUMTaHUeM, 3a/laHHbIMU
OTHOLIEHUAMUO0/1bLWe HA, MeHbwe Ha. OTicaHre siBJIeHUH 1
COOBITHIC UCTIO/Ib30BAHUEM BEJTMUMH U UKMCe/. AHA/IN3 3aBUCUMOCTH
Me)Ky KOMIIOHEHTaMU [1eiCTBUM CJIOKeHUSIH
BblunTaHus.[IporHo3upoBaHue pesyibTara

BbIuMCieHus. VIcrioib30BaHre MaTeMaTHUueCKOMTePMUHOJIOTHH TIPU
3arMCH U BBITIOJIHEHWH AeUCTBUM CI0XKeHUs U BblunTaHus. [Torck
croco0O0B pellieHUs 3a/jaucC OMOpPOM Ha cxeMy. AHau3
OIITMOKOOITaCHBIX MECT MPUC/I0KEHUU U BBIYUTAHUM BEJTMUUH U
yuces, NPy BbITIOJIHEHUHU [IeHiICTBUMC MTOMOIIbIO0 YMCIOBOM TIPSIMOIA.
OcyiijecTBIeHUE TIOLIArOBOI0 KOHTPOJISI TIPU BHIYMC/IEHUSIX




«TIOAXOIAIIMX» UMCe/ U HaX0XKAeHre YMC/IOBOr0 3HaUeHusI
Hen3BeCTHONBeTMUMHBI C OTIOPOM Ha UMCJIOBOM /Iy

CJ/10)KeHHe UBBIUMTaHHe
Be/IMYMH MHUX UMCTIOBBIX
3HaYeHHH KaK CIocod
pelleHus 3aaud Ha
BOCCTaHOB/ICHHE

yacTeu U I1e/10ro

(15 v)

PeriieHre KOHKPETHO-TIPAKTUYECKOM 3a/laull Ha OCHOBe
TpeIMeTHBIX eMCTBUM,BLISB/ISIOIINX OTHOIIIEHHe YacTel 1
tiesioro. duKcalys OTHOILIEHUM yacTel U1[esioro C MOMOIIbI0
pa3HOro BHU/Ia MOJesieit: OyMaXkKHbBIX TI0JIOCOK,
rpaduueckoicxembl, (HOPMYJIbI, UHCTOBOTO BbIPa)KeHUS.

CBs3b MeXy KOMIIOHEHTAMU B OTHOIII€EHUH yacTeil u nesoro.

[TepemecTuTeNBHOE U COUeTaTeIbHOE CBOMCTBA CI0XKEHUSI
BelnurH U urces.IIpoBepouHas paboTa. CBsi3b C/IOXKEHUs U
BblunTaHus1. [IpoBepouHasi paboTta.PaBeHCTBO, cozepsKaliee
HeH3BeCTHYIOBE/IMUMHY. YpaBHeHUe Kak
PaBeHCTBO,Co/lepyKalliee HeM3BeCTHOe Urcio, 0603HaueHHOoe
OyKBO¥A.

Co3ganue yueGHOM cuTyaryu, TpeOyrolieil BLIIB/IEHUs] OTHOIIIEHUH
11e/Ioro U ero uacrteii. MoziesTupoBaHye U OryMcaHue OTHOIIeHUsT
yacreiin 1ienioro. KoHcTpyupoBaHue crieljiasbHbIX 3HaKOB /IJIsT
obo3HaueHHsTUaCTel U 11e/10ro0. ViccieoBaHue OTHOCUTETBHOCTH
TIOHSATHI YacTel Uliesioro. AHanu3 3aBUCHMOCTH LIeJIOr0 OT ero
yacreii.Pa30veHne reoMeTprueckux puryp Ha 4acTu U
BOCCTaHOB/IeHHe (Uryprio yactsm. [Touck crioco6oB pelieHUs 3ajau
C OTOpOM Ha CXeMy.AHa/u3 OIHUOKOOMAaCHBIX MECT IMPUC/IOKEHUU U
BbIUMTAaHUW BeJIMYNHU UKCEJI.

C/10)keHHe U BbIYUTaHHe
Be/IMYMH

M X YHC/T0BBIX
3HaYeHHH KaK CIocod
pelleHus 3aaun

Ha BOCCTAaHOBJICHHE
JacTeu U I1e/10ro

PelieHvie ypaBHeHM C OMOPOM Ha OTHOLLIEHHE YaCTU U
Lies1oro.

CocraBneHye U pellleHMe TeKCTOBBIX 3a/jau C ONOPOM Ha
cxemy. HaxoxxieHre3HaueHUs1 YMC/I0BOTO BbIPayKeHMUS.
KoHTpospHast paboTa u ee aHanu3. CocTaB/ieHue U pellieHre
ypaBHeHul. TpeHUpOBOUHbIe yripakHeHuUsl. [IpoBepouHast
pabora.

Ocy1ecTBIeHNe NOLIAroBOr0 KOHTPOJIS ITPU ITOCTPOEHUH CXeM
Y BBIYMCJIEHUSIX.

(4 1)

KoHKpeTu3aius PeriieHre KOHKPETHO-TTPAKTUYECKOH 3a/1aud, TpeOyroIei Co3panue yueOHOM cuTyauyu, Tpedyroiei mogbopa Gurypsi,
MOHATHS Be/IMUNHBI: nozi6opa (hUryphl, paBHOM JpyTo (urype 1o niomazm. paBHOIpyTOl urype mo moiaau. MiccneqoBanye crmoco6oB
II0IIaAb U CriocoObI cpaBHeHUs1 TUIOMa/iel GUTyp U TTPeIMETOB. CpaBHEHUSIILIONIaZiel GUryp v mpeamMeToB. Y CTaHOB/IEHHE

eensmepenue. Iliomags
KaK Mpe/CTaBUTe/ b
KJjacca BeinuuH (14 u)

YcTaHOB/IeHWe OTHOLLIEHUIPaBeHCTBA U HepaBeHCTBa MU
CpaBHeHUH TI/IoIIa/iel U IpyruxX BeuuuH.Pa3HOCTHOe
CcpaBHeHue TiIoIIaAeii. ismMepen#e rioijazieid. Beibop Mepok,
yI00HBIX 1711 u3MepeHusi. CTaHapTHBIE MepPbI TUIOAIN
(KBa/paTHBIM CAaHTUMETP).3HAKOMCTBO C APYTUMH MepaMu
niomaay (pakTuyeckast pabora mo u3rotosaeHyo 1 cm2 u 1
IM2).Crio)KeHHs1 ¥ BbIUMTaHUe UMCIOBbIX 3HAUEHUI BeJIMYUH
(nuTortiaieit) Kak CriocOOHaX0XK/IeHHSI TI/IOIIA M 110 YMC/IOBBIM
3HaueHUsIM ee uacTeil.PellieHre 3a/1au ¥ ypaBHEHUIA.
ITpoBepouHast pabota.Ci0)KeH’e U BLIUUTaHKe

OTHOIIIEHW! PaBeHCTBa U HePaBeHCTBA MPU CpaBHEeHUUIIOIalel U
apyrux BenmunH. KoHCTpyrpoBaHUe crioco00B CI0KeHUs U
BbIUUTaHUS TI01Ialeli. Pacrio3HaBaHKe MJI0CKMX TeOMeTPUUeCKHUX
¢buryp (KBaZpaToB, NMPsIMOYTOJILHUKOB U /Ip.).MogenupoBaHue 1
orvcaHWe JeUCTBUI C/I0)KeHUs U BerunTaHus. [Torck criocobor
pelieHust 3a/jau C OMOPOMHA CXeMy. AHa/M3 OMMOKOOTIaCHBIXMECT.
Ocyl1iecTBIeHKE TOLLIATOBOIOKOHTPOJIS IPU U3MePeHNr




ynces.PelieHre TEKCTOBBIX 3a/iay C OMOPO HAaCXeMy.
CocraBneHre MaTeMaTUUeCKUXBbIpaXXKeHUH WK YpaBHEHUM
IS peliieHus 3a71au. HaxoskieHre YMC/IOBbIX 3HaUeHUM
BhIpakeHU# (B rpesenax 20).ITIposepouHas paboTa.Permienuve 1
CoCTaBJ/ieHue 3a/a4

Be/muuHbI, MX
H3MepeHHe, CroCo0bI
CpaBHeHU, JeUCTBUH C
HHMH U UX

4K C/I0BBIMH
3Ha4YeHUsAMH.
O0o0menue

U cUCTeMaTHu3anus
3HaHuu (14 4)

3HAaKOMCTBO C Tipubopamu /i/isi U3MepeHUst Pa3/TMYHbIX
Be/IMUMH. PellleHre TeKCTOBBIX 3a/ja4 Ha COCTaB/IeHHe
ypaBHeHH! (BbIpakeHHH). PellleHueypaBHeHuUM C ONOPOU Ha
OTHOIIIeHHe YacTel U 1jesioro. KoHTposbHas pabota U ee
aHanus.IloBTopenue

Amnaun3 omMOKOO0MacHbIX MECT MPUBBITIOTHEHUH IeHCTBUM C
BeJIMUMHAMU Y YKC/IaMHU, TIPU IOCTPOEHUH UMCI0BOM MPSIMOU WU
YKCJIOBOTO JTyYa,lTPH N300pa’kKeHUH UMCe/T Ha YUCIOBOU TIPSIMOM.
[TporHo3upoBaHue (OlieHKa) pe3y/ibTaTa U3MepeHUs U cueTa.
O3HakOMJ/IeHHE C pa3/TMUHBIMU MPUOOpaMHU [I7Isl U3MEPeHHsT
BeJINUUH,

B TOM YMCJ/Ie C TeOMEeTPUYECKUMUUHCTPyMeHTaMH. [Tonck crioco6oB
pellieHust 3a/jau C ONOPOi Ha CXeMYU COCTaB/ieHHe TeKCTOBOMH
3afiauuno cxeme.OcCyll{eCTB/IeHHUE MOLLAaroBoro KOHTPOJIs MPU
M3MepeHUsIX U BbIUMCIEHUSIX

2 KJ1acc

4y, @ Hedel0, 34 Hedenu, acezo 136u.

Tema

CopepxaHue

XapaKTEpl/ICTl/lKa BH/I0B JeATEe/IbHOCTH

MHoOro3Ha4yssbie
yncaa (20 u)

CpasHenue BesmuvH.MI3MepeHue BesinurH. [IpoBepouHas
pabota.CBsa3b MeX/y BeJTMUMHOMN, MEPKOU U
yncsiom.OTHOIIIeHKe YacTel U 1jesioro.IIpreMsl yCTHBIX
BBIUMC/IEHUM C OMOpPOMHA cxeMy.PellieHre 3a/jau ¥ ypaBHEHUM.
[TpoBepouHasi paboTa./lecaTHUHBIN TPUHIUT 00pa30BaHus
yucna. ViaMepeHue U BOCCTaHOBJIEHUE BeJIMUMH (JIUHbI) IO
YacTsIM TIPU TIOMOIIM CTaHJapTHOU cucTteMbl Mep. Obpa3oBaHue
KaKJ01 ceflyrolleil MepbIB eCITUUHON chCcTeMe
Mep.300pakeHre CUCTeMBI Mep /il U3MepPeHHUs [TUHBI.
TabuuHas popma 3anucupesyIbTaToOB U3MepeHust. Posib Hyist
B3anucH urcia. OTHoleHus 6oabe 8 10pa3 v meHbuwe 8 10
pas. O6pa3oBaHMe/[By3HaUHBIX UMCesl. 3alKiCh U YTeHHe
JIBy3HauHbIX urces.MecTo 1By3HAUHOIO UMc/a Ha
YMCJIOBOUNPSIMOU. 3alMCh pe3yJsibTaTa cueTac OMOLIBIO

Co3panue yueOHOM CUTYalWH, TTO3BOJISIOIIEN YUeHUKaM
00HapY>XUTh OOIIMI MPUHIUI 00pa30BaHMSI MHOTO3HAUYHOT'O UKC/Ia B
JleCITUYHOM crcTeMe curcneHus. BeisiBiienre criocoba obpa3oBanust
KaKJ0W C/efytollleld Mepbl B IeCATUYHOW cucTeMe Mep. BrisiBieHue
3aBUCHMOCTH MEXX/y BeJTMUMHOM,MepKoil 1 urciiom. TabnuuHast
(hopMa 3anucu pe3ysbTaToB U3MepeHus. MogenupoBaHue
OTHOLLIEHUI MeXXJyMepKaMH1 B [IeCATUYHOM CUCTeMe MepC ITOMOLIbIO
rpaduueckoi cxeMbI(OTPE3KOB) U OTHOLLEHUN MeXY

paspsiiaMH C TIOMOILbI0 pa3psgHoiTabmmbl.[TocTpoenue
NIPSIMOYTOJTbHUKOB 3a/laHHOM Tuioiaau. [Touck criocoboBpeliieHUs
3a/lau ¥ HaxoXX/|eHUsI3HaueHUsI BbIpaXKeHHs C OIIOPOI HaCcXeMy.
Amnanu3 o1mbKoonacHbIX MeCT NMPUU300paXkeHnH BeJIMYUH U UuCell.
Ocy11ecTB/IeHYE [101L1aTrOBOTOKOHTPOJISI IIPY [IOCTPOEHNH CXeMU
BbIUKMCIeHUSIX KOHCTPYHPOBaHKe CrIoc000B CpaBHEHUsI




NBy3HauHBIX urcen.00pa3oBaHUe TPeX3HAUHBIX UHCe/1.3aruch
Y UTeHHe TPeX3HAYHbIX UMCe/.3aMicCh pe3ysibTaTa CueTa C
TIOMOIIIBIO/IBY3HAUHBIX U TPeX3HAuHbIX urces.Ha3BaHus
MEPBBIX YeThIPEX Pa3PsAZ0BB JeCITUYHOU CUCTEME CUMC/IEHHSI.
YreHWeU 3armuch YUCesI, COCTOSIIUX U3 [IBYX, TPEX U YEThIPeX
pa3psizioB.IIpe/icTaB/ieHue Unc/ia B BUZe CYMMBbI

pa3psAHBIX CaraeMbix.3aMeHa CyMMbI pa3psiIHBIX C/laraeMbIX
yKiCIoM. PellleHre ypaBHEHUH, HaX0XK/I€HUEe YHC/I0BOTO
3HAUeHUs BBIDAKEHMS], PEIIIeHNeTeKCTOBBIX 3a/1au. KoHTpo/ibHast
paborta

MHOTO3HAaUYHbIX YHCEJT C TIOMOIIbI0 UUC/IOBOM MPsIMOM U 6e3
Hee./I3MepeHuUe 1/I0I1a/iel C TIOMOILIbIO OJTHOM WX HECKOJIbKUX Mep
Y TIOCTpOeHre (GUTryp 3a/laHHOM TUIOLLA/IH.

CpaBHeHue
MHOT03Ha4YHbIX UM CeJl
(15 v)

YreHue, 3anUCh U N300pakeHe MHOTO3HAaUHbIX UKCeJl.
CpaBHeHUe /IBy3HAUHbBIX UKCes C TIOMOII[bI0 YMCTIOBON TIPSIMO
1 6e3 Hee.CpaBHeHHe MHOT'O3HAYHbBIX YMCET,IMEIOIIUX pa3Hoe
YKC/IO pa3psAoB, Oe30TOphI Ha YKC/IOBYHO NpsiMyto.CpaBHeHMe
yKCesl C OJUHAKOBBIM M Pa3HbIM YMCJIOM pa3psifioB. CpaBHEHUe
3HaueHUH BbIpakeHUH. [IpoBepouHasi pabora.li3mepenue u
TOCTPOEeHHe T1/I0111a/[el CTTIOMOLLbIO OJJTHOM W/IK HeCKOJIBKUX
mep.ITocTtpoenue buryp 3aziaHHOM TTomazAn. Mi3o0pakeHue
CUCTeMBbI Mep /I U3MepeHusi TUI0IIau U 3alUCh pe3yIbTaToB
BTab/muHOM (hopme. Pa3psiHas Tabwviia Ay1st 3amucy
MHOT'03HaUHbIX urce/ (B MpejiesiaX ueTbIpeX pa3psiioB).
[TpoBepouHasipaboTa.lIpuHIIMITEI 06pa30BaHUSI HOBOU MEpHI.
[MpuHLMIBEI 06pa30BaHKs MHOTO3HAYHOTO UMC/IA B 1eCITUUHOM
cucteMe cuucsieHus. CpaBHeHHe MHOTO3HaUHBIX UKCEJIC
oropoii Ha rpaduueckoe n3006pakeHre BeJTMUMH (JIJTHHA,
roniazab).IlepeBoj U3 0JHUX eUHULL U3MepeHUsI/IUHBI
(rnomiaau) B apyrue.KonTposibHas pabora.

V306pakeHre CUCTEMBI MeD /il U3MepeHUst

riowmaau. MopenvpoBaHye OTHOLLEHUN MeXAy MepKaMU B
JleCAITUYHOM cucTemMe Mep(C TTOMOILbI0 TpaduuecKoi CXeMbl)U
OTHOLLEHHUH MeXXJy pa3psaMu(C TTIOMOLLBIO pa3psiHOU

Tabsibl). BeisiB/ieHWe 0011jero IpuHIUIIAa 00pa3oBaHUs
MHOT'03HAYHOT'0 YKCJIa B IeCATUYHON CUCTEMe
curcnenusi.ITocTpoeHre NMPSIMOYTO/ILHUKOB 3a/JaHHOM TJIOIIAU U
KOHCTPYHPOBaHHe U3 HUX MHOTOYT0/IbHUKOB,

TUIOILa/Ib KOTOPBIX OMUCHIBAETCIMHOTOPa3psAHbIM unc/ioM. TTorck
croco0OB pelleHus 3a/1au U HaXOyK/IeHUsST 3HAUEHHSI BLIDAXKEHUS C
Oropoii Ha cxeMy.AHa/3 OLIMOKOOIAaCHBIX MECT IMPUU300parkeHUH
BeJIMUMH U yrces OcyliecTB/ieHre MOIaroBOro KOHTPOJIsi TPy
TIOCTPOEHUN CXeM U BbIUHC/IEHUSIX.

Ci10)keHue 1

KoHkpeTHO-npakThuecKas 3a/jaua, KoTopasi IpUBOAUT K

[TocTaHOBKa 33/lauM Ha C10XKeHUe(BbIYMTaHKEe) MHOTO3HAUHBIX

BbIUHUTaHHUE KOHCTPYUPOBAHUIO CJI0KE€HWSI MHOTO3HAYHbIX UKCeT YKCeICTONONKOM.

MHOT'03HAYHbIX YKCel

(19

CnoxeHue u [TucbMeHHOe c10XKeHre MHOT03HaYHbIX urces Kak KoHcTpyupoBaHue criocoba MICEMEHHOTO C/I0yKeHUs (BBIYMTAHUST)
BbIUMTaHHUE MOC/Ie/I0BaTe/IbHOE BBIMIOJIHEHHE TPeX Oreparjuii: MHOT'03HAUHbIX UKCesl KaK M0C/ieJ0BaTeIbHOTO BbIMIOTHEHUS TPeX

MHOT'03HAYHBIX YHCe/T
(29 v)

1) oripefienieHUe pa3psiI0B, KOTOPbIe TePeroHsTCS (Tepexo/
yepes pa3psij);

rocsiefioBatebHbIX onepauui.IIpukuaka pesynbrara.BoisiBneHue
00I1Ier0 MPUHIIMIIA BLITOJIHEHUS] JEMCTBUH C MHOTO3HAYHBIMHU




2) oripefiesieHUe KoJu4ecTBa U(GPB CyMMe;

3) orpeziesieHre UMPBI B KaXK[0M pa3psizie (TabinuHoe
crokenue). TabmuHoe cio)keHue: TTOCTpoeHHe TabIuL]
CJIO’KeHUsT OJHO3HAUHBIX UMCe/l HA MHOKeCTBe 1[eJIbIX
HeoTpulaTesibHbIxurces1. Tabmuia Iudaropa. MccnepoBanue
TabmuLIbl ciioxkeHus. Mcrnonb3oBanue TabsuibilIugaropa kKak
cripaBoyHuKa.ITocTaHOBKaA 3a/1auy 3alIOMUHAHUS TaOTMUHBIX
ciiydaeB. BreifiesieHre TPY/AHBIX C/TyyaeB CJI0OXKeHUs C
repexo/ioM uepe3iecsTok.VicciejoBaHre 3aBUCUMOCTH LUQPBI
Bpa3psi/ie eJUHUL] CYMMBbI OT U3MEHSIFOIIIerocs cjiaraeMoro Kak
OCHOBBI HETTPOM3BOJIBHOTO 3alTOMUHAHUS CyMMbL. HaxoxjeHne
CYMMbI MHOT'O3HauHbIXuKces. PellleHre TeKCTOBBIX 3a/jay, B
KOTOpPBHIXOyKBEeHHbBIE JaHHbIE MOTYT ObITb 3aMeHeHbI
MHOT03HaYHbIMU urc/iaMu. [Torck Hy>KHOM MH(OPMaLUK 1Py
nogbope nogxosamux urcesn.CocTaBieHre 1 pelieHne
ypaBHeHMii,MaTeMaTHUeCKHUX BbIpa)KeHUI C MHOT'O3HAaYHbIMU
yrciaamu 1o cxeme.llepemecturensHoe U
coueTaTe/lbHOeCBOMCTBA C/I0XKEeHUST KaK OCHOBA
palMOHaIM3aIK BBIUKC/IeHUH. PellieHre TEKCTOBBIX 3a/1au U
ypaBHeHMiA. 3HAKOMCTBO C AilarpaMMaMU: JTMHeHHbIMHU,
CTON0YATHIMU, KPYTOBBIMU. PariioHa/TbHbIE BBIUMC/IEHUSI.
CocTaB/ieHre CripaBOYHHUKA OIMIMOOK.3aryCh BBIYUTAHUS
MHOT03HaUHbIX ynces B CTo0uK.OnpeiesieHye pa3psijios,
TpeOytolxpa3breHust MpyU BLIUMTAHUU U TTepPeroIHeHUs TIPU
cnoxkenun. Oripe/ie/ieHHe KOIMUeCcTBa IUdp B pa3HOCTH.
[Topbop Ludp K 3aroToBKaM NMPUMEPOB Ha CJIOXKeHHe U
BbIUMTaHWE MHOTO3HAaUHBIX YHCeJI.

YHC/laMU B [IeCAITUUHOW cucTeMecurciieHusi. Co3zaHre Mo/ieny,
(dbukcupytomeii 0611l criocob BIMOTHEHUS TF000T0
aprMeTHUeCKOro/|eiiCTBYS Ha rpuMepe cioxxeHus.IloctpoeHne
TaOMNI] CJIOXKEHHST OIHO3HAUHBIX urces ot 0 10 9 1 ux
rcceioBaHue. Y CTaHOB/IEHHe 3aBUCUMOCTH LIU(PHEI B paspsizie
e/IMHUL] OT M3MEeHSIOLLerocsl C/1araéMoro Kak OCHOBBI
HETIPOU3BOJILHOTO 3alIOMUHaHUs CyMM.KOHCTpyupoBaHue y100HOTO
cnocoba BBIYMC/IEHHsI Pa3HOCTH (TabyIMyHbIe Clydan) C TiepexoiomM
yepesgecaToK.CpaBHeHHe Pa3HbIX CITIOCOOOB BHIUMC/IEHUH C
BbIOOPOM paL[MOHABHOTO.

CroxeHue "
BBIUHTAaHHE
MHOT03HAYHBIX UHCEeJI
(11 v)

Perienue 3as1au.3a/jaua o orpe/iesieHuto HUdp B
KaxjoMpaspsijie. BoizienieHe TaG/IMUHBIX CTyyaeB BbIUMTAHUS.
Brruntanuve ¢ nepexozoMmuepes fecsTok. IlncemenHoe
CJIO’KeHHe Y BbIUMTaHMEeMHOI 03HauHbIX urcesl. PellieHne
3aja4,ypaBHeHnH. CocTaB/ieHre U pellleHre ypaBHeHU! C
oriopoit Ha cxemy. Wcronb3oBanue cko6oK.KoHTposibHas
pabota 1o Teme «Cro>KeHre MHOTO3HAUHbIX UMCe/». AHa/IN3
KOHTPOJIbHOM paboThl. Vcriosb30BaHUeKaIbKYIATOpa JJ1s
IIPOBEPKU BBIYKC/IEHUU B TOM CJlydyae, ecjiv

[TocTpoeHre NpsIMOYTOIBHUKOB 3a/laHHOM TI/IOLAU U
KOHCTPYMPOBaHUe U3 HUX MHOT'OYT'OJIbHUKOB,IJIOIIa/Ib KOTOPBIX
OTMMCBIBAETCIMHOT OPa3PsZIHBIM UKC/IOM. [ToMCKCrIocoO0B perieHus
3a/lau ¥ HaXO)KJeHUs1 3HaueHHsl BbIpaXkeHUs1 C OTIOPOM Ha Cxemy.
[Tog6op ¥ npuyMbIBaHHE TEKCTOBBIX3a/jau 110 JJAHHOU CXeMe.
AHanm3 olMOKOO0IaCcHBIX MeCT TTPUIMMCbMEHHOM CJIOKeHU! 1
BBIUMTaHWUH, ITOCTPOEHUU CXeMbl. AHa/IN3 OMMOKOOTIACHBIX MECT
(cocTaBieHHe CTIPABOYHMKA OITHMOOK C UCTI0/b30BaHHEM 3HAKOBO-
cUMBOIMYeCcKUX cpecTB).O1jeHKa CBOMX BO3MOXKHOCTEH TpH




YYEeHUKCOMHEBAeTCs B UX MPaBUIbHOCTU. COoCTaB/IeHUe
CTIpaBOYHMKA OITHO0K.C/I0)KeH1e U BhIUUTaHHE
MMeHOBaHHbIXUKCe/T (UMCTIOBBIX 3HAUE€HUM
BesinunHbl).[ToJBejeHre UTOTOB

BbIOOpe 3azanmii. OCyIecTB/ieH e TOaroBOro KOHTPOJIS TIPH
TIOCTPOEHUU CXeM U BBIUMCIIEHUSIX

IIpuemsbI ycTHOrO
C/I0)KeHUsA U
BblunTaHus (10 u)

[Tepexop OT MUCBMEHHOIO C/IOJKE€HUSI UBbIUUTAHUS
MHOT'03HaYHBIX YMCeJl K KOHCTPYMPOBaHUIO IIPUEMOB YCTHOTO
CJIO)KEHUS U BBIUMTaHUsI, KOTOPbIE CBOJSTCSI KBHETAO/IMUHBIM
BbIuKc/eHusM B nipeZiesiax 100.ITprieMbl yCTHBIX BBIUMC/IEHUH,
KOTOPBIECBOJATCS K CJIOXKEHUIO U BBIYUTAHUIO OJJHO3HAYHbBIX
yuces (TabMuHbIe CTyuyan),KpyT/bIX uuces (He BCeX, a TOJIbKO
TeX,KOTOpble MOIJIM OBbITh C/laraeMbIMU IPU3AIUCH YKC/Ia B
BH/Jle CYMMBI pa3psiiHbIXC/IaraeMblX ), KPYIVIBIX YMCeN U
OJIHO3HauHbIX.PellleHre TeKCTOBBIX 3a/,a4, BEIUHUC/IEHUS B
KOTOPBIX MOKHO BBITIO/HATH yCTHO. [IpoBepouHast paboTa.
[TpupymbiBaHMe 3a[a4 C YCTHBIMU Bblunc/leHusMu.Ilogsejenue
WTOTOB.

[TocTaHOBKa 3aJjaur Ha KOHCTPYHPOBaHHe ITPUEMOB YCTHOTO
CJI0KeHUs] UBbIYMTAHUSI MHOTO3HAUHbBIX UKCE,KOTOpPbIe CBOZASTCS K
BHeTaOMMUYHBIMBBIUMC/IeHUsIM B Tipeziesiax 100.KoHcTpyupoBaHue
crocoba yCTHOTOC/IOKEHUS U BbIUMTaHUs. [IpUKHIKa pe3y/ibTara.
[Mouick crioco6oB pellieHUs 3a/jau ¥ HaX0XK/IeHUsI3HAUeHUsT
BbIpa)KeHUsI C OTIOPOU HaCXeMy.

[Togb6op v mpuAyMbIBaHHE TEKCTOBLIX3a/jau 110 JAHHOU CXeMe.
AnHanu3 omMOKOOMacHbIX MECT MPUITOCTPOEHUH cxeMbl. OlleHKa
CBOUX BO3MO>KHOCTEH MPUBBIOOPE YCTHOTO WU
MMUCHbMEHHOT0CITOCO0Aa BBIMOTHEHUS C/IOXKEHUsT UBBIUMTAHUS.
AmnHanu3 ombKooMnacHbIX MeCT (COCTaB/IeHHe CIIPAaBOYHHUKA OIIHMO0K
C UCI0/Ib30BaHNEM 3HAKOBO-CUMBOIMYECKUX CPEe/ICTB).
Ocy11ecTBieHe MOILIAaroBOro KOHTPOJIS IIPH MOCTPOEHUM CXeM U
BBIUUC/IEHUSIX.

IToHATHE YMHO)XEHHA
U ie/IeHUsl
(19 3)

[lelicTBHE YMHOXEHUS KaK Crioco0 U3MepeHUsl BeJTMUHHBI,
CBsI3aHHbIM C Mepexo/ioM K HoBol Mepe.I'pacduueckoe
n300pa’keHre YMHOXKeHusi(cxema). 3amnuch pe3ysbTaTta
M3MepeHUsIC IOMOILIBI0 POPMYJ/Ibl YMHOXKEHUSI.3an1cCh
pe3yJ/IbTaTOB U3MepeHHsl C TIOMOILIbI0 POPMYJTbl YMHOMKEHUSI.
CBs13p/1eICTBUSI YMHOXKEHHSI C OTHOLLIEHUeMYacmb U yesoe.
[Tepexo/ OT BbIpayKeHUsSI MO/JIeIM YMHOXKEHUSI «T10 a B3SITb b
pa3». CBsi3b yMHOXKeHUsI CO cyiokeHreM. Ha3BaHus
KOMITOHEHTOB IeCTBUSI yMHOKeHUs1. [IpakTrueckre 3ajaHust
Ha COCTaB/ieHUe(pOPMYJIbl YMHOKEHUS U TTepexo; 0T (POPMYJIbI
K MPaKTUYeCKOMY /el CTBUIO MIOBOCCTAHOB/IEHUIO BeTMUMHBI.
Haxo)xeHre pon3BeieHus1 C OMOLLBIO/IeHCTBUS CII0XKEeHHUS
(3aMeHa rpou3sBeleHHst CYMMOM O/IMHAKOBBIX C/laraeMbiX).
YmHoxkeHue Ha O u Ha 1.Pemienue 3aau.Vicronb3oBaHue
JIeNCTBUM C/I0’KeHWsI UBBIUMTAHUS /1J1s1 HAXOXK/[@HUS
TIpOM3Be/IeHHsI C OTIOPOM Ha Mpe/bIAylliee WK Moc/ieytolee
npousBegenue: a - (b + 1) = a- b+ aumma: (b— 1) = a- b—a

Co3panue yueOHOM cuTyaluu, Tpebyroleii mepexo/ia K HOBOU
Mmepe.ITouck criocoba 3MepeHus: BeTMUMHBI,KOTOpasi 3HAUUTETbHO
Oosbie faHHOM MepKu. KoHCTpyHpoBaHue criocob6oB
MO/IeJIMPOBaHUs HOBOT'O Crioco0a n3MepeHusi(cxeMbl U JOPMYJIBI
yMHOeHus).VlccienoBanye, pe3ynbTaToM KOTOPOrO CTAaHOBUTCS
BbISIBJIEHME CBOMCTBYMHOXXEHMUSI. Y CTaHOBJ/IEHHE 3aBUCHMOCTeM
YMHOXXEHUSI U CJIOXKEHUS, YMHOKEHUSIU [le/IeHus, IeJIeHUs U
BbIuMTaHus. IToMCK crioco6oB pellieHUs 3a/jau, ypaBHeHUH U
HaXOXK/JIeHWe 3HaUeHUHBBIPA’KEHUH C oropoi Ha cxemy.ITozbop u
MpUlyMbIBaHHE TEKCTOBbIX3aZau M0 JaHHOW CXeMe.




ITonsiTe yMHOXXeHM s
U Jie/IeHUs
(32 v)

[TpakTHyeckue AeWCTBUS 110 U3MepPeHUIOBeTUUKH, TIPUBOZSIIITE
K U3yUeHUIO TIepeMeCTUTe/IbHOTO U coUueTaTe/TlbHOTOCBONCTB
YMHOXXeHUs1. BeruncieHusic oropoi Ha cBoiicTBa. KoHTpobHast
pabota u ee aHanu3. PacripesienresisHOe CBOMCTBO YMHOKEHHST
OTHOCHTEJIbHO CJIOXKEeHHs ¥ BbIUMTaHUs1. MI3MeHeHe mopsiiKka
BBITIO/THEHUSI IEUCTBUM C OMOPOU Ha cxeMy. ParjuoHaibHbIe
criocoObl BeIurcieHuid. ITpoBepouHasi pabora.PerieHue
TEKCTOBBIX 3a7iay, BK/IIOUAIOIIUX YMHOXEHHE, C/IOXKEeHHe U
BbIUMTaHUe, MPUBO/IsIIIee K COCTaB/ieHUI0 Gpopmyii.[leneHne Kak
JericTBue, oOpaTHOe YMHOXKeHHI0. Ha3BaHMsI KOMIIOHEHTOB
TIpU/ie/IeHUH, UX CBSI3b C KOMIIOHEHTaMU TTPUYMHOXKeHHUH U
TIOHATHEM Yea1020 U uacmu.CBsi3b [ieJIeHUsl C BBIYMTaHHUEM.
Haxo>kJieHre 4aCTHOTO C OTIOPOii Ha BEIUMTAaHHEN YMHOXKeHHe.
HaxosxaeHve 3HaueHUsIBbIpa)KeHUs1. CIIOCOObI HaXOKeHHS
HEeW3BeCTHBIX

KOMIIOHEHTOB YMHOKEHHUSI WU fie/ieHus. PeriieHre mpoCThix
ypaBHeHUl Tumna:a-x=b,a:x=b,x:a=burt.m

Pemrenue 3asau. KoHTponbHast pabota.PerieHue 6osee
CJIOKHBIX YPaBHEHUM UTEKCTOBBIX 3a/lau C OTIOPOM Ha CXeMy.
ViToroBble KOHTPOJIbHBIE pabOTHI ¥ MXaHamu3. [ToBTopeHue.

Amnanu3 ommbKooNmacHbIX MeCT MPUIOCTPoeHnH cxeMbl. OlieHKa
CBOMXBO3MOXXHOCTEH Npy BeIOOpe 3a/jaHnii. OCyliiecTBIeHHe
TIOLIar0BOr0 KOHTPOJISL IIPU NTOCTPOEHUH CXeM U BBIUMC/IEHUSIX.

3 Kj1acc
4u. ¢ Hedeio, 34 Hedenu, ecezo 136u.
Tema
CojaepxaHue XapakTepuCTHKA BH/IOB JIeATETbHOCTH
MHoro3Ha4yHbIe 3arich MHOTO3HAYHOTO UKc/ia (He OojieeueThIpex pa3psiioB) OBnazeHye oOIIMM MTPUHIMIIOM 00pa30BaHUS MHOTO3HAUHOT'O UHC/Ia

yHCIa: pa3pajbl
M KJ1acchl (25 u)

Kak pe3y/bTaT usMepeHusi. COOTHOLLIeHWe eUHUL] AJIMHBI.
[TpoBepouHasi pabota.UTeHHe U 3aMMCh MHOTO3HAYHBIX UHCET

B Mpejieniax yeThbipex pa3psoB. CpaBHeHHe MHOTO3HAUHBIX
unces1. TecroBasipaboTa 1 ee aHaJIU3.
CocraBieHrecripaBoyHHKa o1ii00K. Cio)keHre U BbIUNTaHUe
MHOTr03HauHbIXuHces (TloBTopeHue). TectoBast pabora 1

ee a”Has3.Permenye ypaBHeHUM, TEKCTOBBIX 3a7au.HaxoykaeHue

B IeCITUUHON cucteMe cuncyieHus. HabmozgeHue 3a crioco6om
00pa30BaHUSKaX/[0U C/TeAYIOIei Mephl B IeCATUYHOM CUCTEMe Mep
Y 3aBUCHMOCTBIO MEXK/y BeJIMUMHOMN, MEPKONH UKC/IOM.

TabmuuHast popma 3amicu pe3y/IbTaTOB W3MepeHus. MozieTMpoBaHye
OTHOIIIEHUM MeX/1y MepKaMU B JIeCITUUHOM crcTeMe mep(C
TOMOIIbI0 TpayecKoil CXeMbl)U OTHOLLEHUM MeXXIy pa3psiiaMu(c
TIOMOIIIBIO pa3psiiHOM Tabsuibl).JTocTaHOBKA 3a/1auM Ha




3HaueHUU BbIpa)XeHUH (MoBTOpeHue). [IpoBepouHas
pabota.CocraB/ieHre CITpaBOUHHKA OIIMOO0K, KOTOPbIe MOXKHO
JIOTTyCTUTh TIPH: a) HAXOXK/IEHUU 3HAUEHUsI BbIpaXeHust; 0)
pellleHuMypaBHeHW; B) pellleHUH TeKCTOBbIX 3a7ay.
[TocTaHOBKA U pellieHUe 3a/layu Ha pacillipeHue uncia
paspsifoB. Kiacc equHUL UKJTACC ThICAY. UTeHue 1 3arnch
uucens npegenax 100 000.

Utenue u 3anmck urcen o 1 000 000.

[TpoBepouHasi paboTa.CpaBHeHUe, CJIOXKEHUE U BbIUUTaHHE
MHOT03Ha4HbIX yrces. KOHTposbHast paboTa U ee aHau3.
CocraB/ieHue CripaBOYHHMKaA OMMO0K. PaboTa Hazi ontMOKaMu.
TpeHUpPOBOYHBIE yTIpaXKHEHUS

pacimpeHreuncia pas3psoB Ao cemu. KoHkpeTr3aryst o01ero
MIPUHLIMIIaCPaBHEHUS] MHOTO3HAUHBIX YKCe/T Ha CPaBHEHUE UMCesl C
5—7 pa3psigamu. OrieHUBaHUe TPaHUIbl 3HAHWH, HEOOXOJUMBIX ZIJ1s1
YTeHHs1 U1 CPABHEHUSIMHOT03HAUYHbIX Urces 6e3 orpaHUueHUst Yncia
pa3psizioB.ITorck croco0OoB pelieHus 3a/ja4 U

HaxXo)K/leHre 3HaueHWM BbIPayKeHUHC oriopoit Ha cxemy.IToabop u
MpUyMbIBaHUe TeKCTOBBIX 3a7iau 10 cxeme.AHasu3
OLIMOKOOIAaCHBIX MeCT MPUBbIYMCIeHUsIX. OCylecTBIeH e
TI0I11Iar0BOr'0 KOHTPOJISI TIPU MOCTPOEHUM CXeM U BbIUMC/IEHUSIX.

YMHOXKeHHe U
Jle/ieHHue
MHOI'03HAYHbIX YMCeJI
(25 v)

[TpeameTHBIN CMBICT IeUCTBUM YMHOKeHUs U JeneHusi. Cxema.

CBsI3b YMHOXXEHHUSI C [PYyTUMHU apudMeTUUeCKUMHU JeliCTBUSIMMU.

Crioco6bI BBIUMC/IEHHS TIPOU3Be/IeHUs] U YaCTHOTO
(moBTOpeHue).CBOMCTBA YMHOKEHUS KaK OCHOBA
BBIUMC/IUTEJIbHBIX [IPUEMOB. Y CTHbIE UTTMCbMEHHbIe
BbIuMC/IeHus. HaxoxxjeHre npousseieHns: U 4aCTHOTOC OIOPOM
Ha C/I0)KeHUe Y BbluMTaHMe.Y MHOXKeHMe U JlejieHre Ha 10, 100,
1000u T. 1.Pemenne ypaBHeHNH ¥ TEKCTOBBIX 3a/iau.
BoruricnieHnue noiazieil KBaJpaToB UIPSIMOYT OJTbHUKOB.
Brruncienre nepumMeTpoB MHOIOYTO/IbHUKOB, B TOM
yuc/IenpaBUWIbHBIX. EAMHULIBI JJIMHBI ¥ COOTHOLLIEHUS] MEXY
HUMU. EAVHULIBI T01[aiu ¥ COOTHOLIeHUsS MexKay HUMH.KyO0.
[TpsiMoyronibHBIN Napasienenure/. Pa3pepTku. BeruncieHve
rioniaay nosepxHocty.IlocraHoBKa 3ajau yMHOXKEHUS
MHOT'03HaYHOI'0 YKC/la Ha MHOro3HayHoe. CBOMCTBa
YMHO>KeHHS Kak OCHOBAa KOHCTPYMPOBaHUsI Criocoba
BbiurcieHusi.IIpoBepouHast pabora.OrmnpeienieHre pa3psizioB,
KOTOpBI€ TIePeroTHSIOTCS Ipu yMHOKeHuH. [Togbop
noAxojAmmx yrces. OnpezeneHue KoiuyecTsa Lyudp B
nipou3sBeziennu. TectoBast pabota u ee aHam3.CocTaB/ieHHe
CTIpaBOYHHKA OIIMOOKU ero UCI0/Ib30BaHMUe.

BoccTaHoBieHre npeiMeTHOTO CMbIC/A [JeCTBUN YMHOXKEHHUS U
JleJIeHUSI CTI0COOOB BBIYMC/IEHHSI TIPOU3BE/IEHUS] U YaCTHOTO.
[TocTaHoBKa 3a/auy YMHOKeHUs] MHOTO3HAYHOT'O YMCJIa Ha
MHOro3HayHoe. OmnucaHye, B 3HaKOBO-CUMBOJIMUECKOU hopme
cnocoba yMHOKeHUSIMHOT03HAaYHOT 0 UKC/ia Ha MHOTO3HAUHOe U, KaK
CnefCTBUe, HAa OgHO3HauHoe.VcciefoBaHe CBOKMCTB YMHOXKEHUS
KaK OCHOBBI KOHCTPYUPOBaHUs criocoba yMHOKeHUsi MHOT'03HaYHOT O
HaMHOI'03HayHOe, Ha KpyIJioe U Ha OfHO3HauHoe.lIcrnoib30BaHue
CBOMCTB YMHO>KeHHS1 KaK OCHOBbI BbIUHC/IUTE/TbHBIXTTPUEMOB.
V3mepeHune reoMeTpuueCcKUX BeIMUrH.MI3roToBnenre Mozesneu
reoMeTpuuecKux Guryp, mpeobpasoBaHue mMo/ieneid, pabora ¢
pa3BepTkamu.Pacrio3HaBaHue Ky0a ¥ MPSIMOYTOJ/IBHOTO
riapasuiesienure/ia. AHam3 crioco60B BBIUMC/IEHUS TIOMIazield U
TEePUMETPOB reOMeTPpUUeCKUX Guryp. AHann3 ourMOKOOMacHbIX MECT
TIpU M3MepeHUsiX U BbiuncaeHUssX.O1jeHKa CBOMX BO3MOXKHOCTeN MpU
BbIOOpe 3azanmii. OCyIecTB/IeH e TOIaroBOro KOHTPOJIS TIPH
TIOCTPOEHUHU CXeM U BbIUKUC/IEHHUSX.

TabULbl YMHOKEeHHS
0/JHO3HAYHBIXUHCEJL.

[TocTaHOBKa 3a/lauM 110 COCTaBIeHUIOTAOMI] yMHOKeHUs1. Ee
ocobenHocTy. Haxoxk/jeHHe Mpou3BeIeHMH M YaCTHBIXC OMOpPOi

[TocTaHOBKa 3a/]auM 110 COCTaBIEHUIOTAO LB
YMHOKeHHs1. BoccTaHoBIeHHe 0011[er0 MpUHLMIABLIIOTHeHHH




ITucsMenHoe
YMHO)KeHHe
MHOT03HAUYHLIX YMCe/1
(14 v)

Ha TabsuIel yMHOXKeHUS. Tabmmiia yMHOKeHMs 9.
CocrapyieHreTab/MUIbI. Y CTAHOB/IEHUE 3aBUCMOCTUMEXKTY
M3MEHSIOIIMMCST MHOXKUTEIEM UIU(POI B pa3psifie AeCATKOB U
B pa3psi/ieeJUHUL]. Y MHO)KEHHe MHOTO3HAYHbIX UKCes Ha 9.
Pemntenue 3a/1a4, ypaBHeHUH, TPeOYHOIUX 3HAHUM TaOJTULTBI
ymHOKeHUs1. CocTaB/ieHHe CipaBOYHMKa OmMboK.PaboTa Haj
obKamu.

JIeMiCTBUM C MHOTO3HAUHBIMU UKC/IaMU B [IECITUYHOU CUCTEMe
CUUCJIEHUS].

Co3pmanue Moziend, GUKCUPYOIIeH00IIUi CrToco0 BBITIOTHEHHS
noboroapubmMeTHUecKoro AeHCTBUS, B TOMUKC/Ie YMHOXKEHUSI.

Tab6/MIbl yMHO)XeHUsI
O0/THO3HAUHBIXUHCEJI.
ITncsMenHoe
YMHO)KeHHe
MHOT'03HAUHbIX YMCe/
(40 u)

Tabnuia ymHOKeHus1 2.CpaBHUTeIbHBIN aHA/IN3 TaOJIuI]
ymHOKeHus1 9 1 2. IIpoBepouHasi paboTta. Y MHOKeHHe
CTO/IOMKOM Ha 9 U Ha 2. YMHOXXeHHe YKCeJI, 3alTMCaHHbIX

¢ nomotbio tudp 0, 1, 2 1 9 Ha MOOOEOAHO3HAUHOE UHCTIO.
Henenne ¢ octatkoM.KoHTposibHasi paboTa. Tab/miia
YMHOKeHUSI 5 1 YMHOKeHHeMHOI 03HauHbIX urces Ha
5.Tabnumiia yMHOKeHHsT 6. Y MHO)KeHHEMHOT 03HaUHbIX YMCe/T Ha
6.YMHOKeHre MHOT03HaUHOT'0 UKC/ia Ha MHOTO3HavHoe (B
nipefiesiax Tabsmi yMHOXKeHus 9, 2, 5 u 6). Tloarotoka K
JlefleHHI0 (B HesSIBHOM BH/le) MHOTO3HAUHBIXUKMCEJT C TIOMOILIbIO
3aziaHuii ocoboro tumna. IpoeepouHas pabota.Perienue
TeKCTOBBIX 3a/jay, ypaBHeHuI.HaxoxjeHue 3HaueHus
BbIp@)XeHUH, BK/TFOUAIOIINX U3yueHHe TaOMUI[bl YMHOXKEHUS.
KontponbHast pabota u ee ananu3.CocTaByieHHe CIIpaBOYHHKA
ombok.Pabora Haz ormmrbkamu. /{esieHre MHOTO3HAUHBIX UHCEsT
(HestBHasihhopMa ieieHus1): OTI0CPe0BaHHBIN CITOCO0
orpesienieHust iudpel B yactHOM. Tabsuipl yMHOKEHUS 4 1 8.
CpaBHUTe/bHBIN aHa/U3 TabuI| yMHOXKeHust 2, 4, 5u 6, 8 u 9.
Beruricnenusi. Tabmuipl yMHOXKeHUS 3 1 7.
YMHOKeHMeMHOTr03HaUHbIX yuces. [lefeHrie MHOTO3HAaYHbIX
yuces (HesiBHasi popma). BeiumiciieHre miomaiei u
repUMeTPOBreoOMeTpUUYeCKUX (UTyp C UCTIOIb30BaHKEeM TabJIuL]
YMHO>XeHUs1. BU/ibl TpeyrobsHUKOB: paBHOCTOPOHHUE,
paBHOOepeHHbIe, pasHOCTOpOHHUE. [IpoBepouHasi paboTa

[MTocTpoenue Tab/UI] yMHOKEHHUsT OAHO3HAYHBIX umces ot 0 10 9 u ux
YCClle/loBaHKe. Y CTaHOBJ/IEHUe 3aBUCMMOCTH LIU(P B IIPOM3BejeHUH
OT M3MEeHSIOIerOCAMHOXXUTEJISI KaK OCHOBBI HENIPOM3BO/IBHOTO
3arlOMHHaHUs Npou3BeeHril. CpaBHeHHe Pa3HBIX CIIoco00B
BBIUKMC/IEHUH C BBIOOPOM parjoHabHOTro.Vicrnoib30Banme Tabmig
YMHOXXeHUS/JIS1 BBIYMC/IeHUs] TUIoLLaZield U TepUMeTpOB (Uryp.
Knaccudukarys TpeyroabHUKOB octopoHaMm. Ilonck crioco6oB
pelleHMs3a/ia4 ¥ HAXOJK/IeHUs1 3HaUeHHsI BbIpa)KeHUsI C OIIOPOH Ha
cxemy. [Togbop ¥ MpyAyMbIBaHYE TeKCTOBBIX 3a/au 110 JAHHOW
cxeme.AHaM3 OLIMOKOOMACHBIX MeCT (COCTaB/IeHUe CIIPAaBOYHMKA
omMOO0K C MCTO0/Ib30BaHNEeM 3HAKOBO-CHMBOJIMUECKUX CPEJCTB).
O1ieHKa CBOMX BO3MOXKHOCTeH nprBbIOope 3aaHuii.OcyliijecTBIeH e
TI0ILIar0BOr0 KOHTPOJIS ITPU MOCTPOEHUM CXEM U BBIYUC/IEHUSIX.

TabULbl YMHOKEHHS
0/JHO3HAYHBIXYHCEJL.
ITncemenHoe
YMHO)XeHHe

PerieHne TeKCTOBBIX 3aziau. KoHTpo/ibHast paboTa U ee aHa/U3.
CocraB/ieHue CripaBOYHHMKa ommOoK.PaboTa Haz ommmbKamu




MHOT03HAYHBIX
yuces (6 )

IIpuemsl ycTHOrO
yMHOXeH#usI (26 u)

[encTBus C «KpyribIMu» ynciamu.IloctaHoBKa 3ajaun Ha
Hax0)KleHWelprueMOoB YCTHBIX BbluMC/ieHui. [IpreMsl ycTHOTO
C/10)KeHus ¥ BerunTaHust. KoHTposibHast paboTa v ee aHanms.
CocTaByieHre CTIpaBOYHMKA OIMO0K.PaboTta Haz
otmmbKamu. I IprueMbl yCTHOTO YMHOKEHUS U Jie/IeHusl.
BrInosiHeHWe yCTHBIX U MHCbMEHHBIX

BbIUKC/IeHUi1. VIcrio/1b30BaHKe IPUEMOB YCTHBIX BBIUHMCTIEHUH
TIPY HaXO)KJeHWH 3HaueHUMBbIpaXKeHUH, pellleHuH ypaBHeHUI
u 3az1au. KonTposibHast pabota u ee aHamu3./{efcTBYs C
MHOT'03HAaYHbIMU UHCIaMHU.

Tabmuipl cioxxeHUs 1 YMHOXKeHHsT. Crioco0bl
peLIeHUATeKCTOBbIX 3a/au.PaboTa Ha/l CTIPaBOUHUKOM
otmbok.IToaBeeHre UTOrOB yueOHOTO rofia

[TocTaHoBKa 3aauv ¥ KOHCTPYUPOBaHWe MPHUEMOB yCTHOTO
YMHOKEHUSIU JleJIeHUs] MHOTO3HAUHBIX YKCesl, KOTOpbIe CBOASTCS K
BHeTaO/TMUHBIMBBIUNC/IEHUSM B Tipefiesiax 100 (B oTAe bHbBIX
cnyuasix B ripefiesiax 1000),K KOTOPbIM CBOJSTCSI MHOTHE C/Ty4au
YMHOXeHUs1 «KpyT/ibix» uncen.lIpukuaka pesynbraTa.llonck
croco0oB pellieHUs 3a/jau WHAXOKEeHHsI 3HaUeHUsT BbIDayKeHUsI

¢ omopoii Ha cxemy. [Togbop ¥ MpUAYyMbIBaHHE TEKCTOBBIX 3a/au 110
JAHHOM cxeme.AHa/lM3 OIIMOKOOTNACHBIX MECT TIPUIIOCTPOEHUU
cxeMbl.OIleHKa CBOUX BO3MOXXHOCTEH TPUBBIOOpPE YCTHOTO WU
MMMCbMEHHOT0CII0co0a BBITIOTHEHUST YMHOXKEHUSIU JiesieHusi. AHalu3
OIIMOKOOMACHBIX MeCT (COCTaBeHWe CIpaBOYHMKA OMIMOOK C
VICTI0/Ib30BaHNEM 3HAKOBO-CUMBOJIMUECKHX CPEJCTB) TP pelLleHun
3aga4. OcylecTB/eHre MOLIaroBoro KOHTPOJISl NIPU pelleHnH 3a/ay
Y BbIUMC/IEHUSIX.

4 xacc
4y, @ Hedei0, 34 Hedenu, acezo 136u.
Tema
Copepxxanue XapakTepuCcTHKa BU/I0B AeATe/IbHOCTH
MHoro3HayHble UreHue U 3an1Cb MHOIO3HAYHbIX YKCeJl,CPaBHeHUe CpaBHeHHe pa3HbIX CIIOCOOOB BHIUMC/IEHUH C BLIODOPOM

yKcia: paspsajbpl U
Kiaccel. [ToBTopenue
(15 v)

MHOT'03HauHbIX yrces.Crio)keHre, BBIYMTaHHe MHOTO3HAUHBIX
yuces. Perenue 3azay, ypaBHeHuii.IIpoBepouHasi pabora v ee
a"asm3.CocTraB/ieHre CIIPaBOYHMKA OIHMO0K.PaboTa Haz
olmMbKaMu. Y MHO>KeHHe MHOT'O3HAaUHbIX uKcesl. PerieHue
3aJjau Ha M3MepeHue JIIVH, TUiolaziel, 00beMoB 1 Macc.
COOTHOIIIEHNEMEXK/TY CTaHJAPTHBIMHU € JUHUIIAMH U3MepEeHMUSI
BesInurH (0JHOTO poza). PerieHue 3a1a4, TpeOyOIMX
JIeMCTBUI C YMC/IOBBIMM 3HaUEHUsIMU BeJIMUMH. TecToBast
paboTta.li3mepeHye BeJTMUMH MePKaMU, OTHOILIEHUE MEXY
KOTOPBIMH OTJIUUHO OT 10:yros v ero usmepenue. OTHOIIIEHHE
ME>XXIy TPaZlycoM U MUHYTOM.PellieHre 3a/jau, TPeOYIOIINX
JIeMCTBUIC YUC/IOBBIMHU 3HAUEHHUSIMU BeTMUMH.Bpems 1 ero
usMmepeHye. COOTHOIIEHUEMEXKY eJUHUIIAMU BPEMEHH.
[TeprogBpeMeHH (MHTEpBaA BpEMEHH) U MOMEHTBPEMEHH

yaobHoro.ITpukugka pe3ynbrata. [IporHo3vpoBaHue pe3y/bTaTa
BBIUMC/IEHUS U pellieHns 3a7,aui. ITIoucK crioco0oB peliieHus 3azau
WHaXO’K/eHHsI 3HaUeHUH BhIpaKeHUIC oropoii Ha cxeMy.[Toabop u
TIPYUYMbIBaHHE TEKCTOBBIX 33/]au 110 ZIaHHOM cxeMe.O00011ieH1e
CrIoco0O0B BBIUMC/IEHUSATIIONA/IeH, TepUMeTPOB, 00beMOBH Macc.
CpaBHeHHe COOTHOIIIEHH MeX/y MepaMH Y Pa3HbIX OJHOPOJHBIX
Be/MunH./3MepeHre BeJIMUMH MepKaMH, OTHOIIIEHHe MeX/y
KOTOpBhIMU OT/INYHOOT 10 (yrosi, Bpems). BoisiByieHre pa3muuunii
MeXKy UHTepPBaJIOM BpeMeHH U MOMeHTOM BpeMeHH.O1leHKa CBOUX
BO3MOYKHOCTEH MPUBBIOOPE YCTHOTO WM MMCbMEHHOTrocrocoba
BBITOJTHEHUS JTFOO0TO apruhMeTHUyecKkoro AeliCTBHUs. AHAIN3
OIIMOKOOIACHBIX MeCT (COCTaB/IeHHe CIIPaBOYHMKA OIIMOO0K C
WCTIO/Tb30BaHHEM 3HaKOBO-CUMBOJIMUECKUX CPeJICTB) TIPY PellleHnH
3agau.Ocyl11iecTBIeHMe MOIIaroBOro KOHTPOJIsi IIPU pellleHrH 3a/1au




(TToKa3aHus 37IEKTPOHHBIX UMeXaHUUeCKUX 4acoB).PelrieHue
3a71ay, TPeOYIOLIUX BBITIOJIHEHUS IeHCTBUI CO 3HAaUEHUSIMU
BesmunH. TectoBast paboTta. KOHTpo/ibHast paboTau ee aHaM3.
CocTapieHre CTIpaBOYHUKAOITHMOOK. PaboTa Ha ommbKaMu.
VITory MOBTOPEHHMsI ¥ ITOCTAaHOBKA HOBbBIX3a/iau.

H BbIUMCJ/IEHUAX.

HEJIEHI/IEMHOF03HH‘1HOI'O
yucd/ia Ha

Amnanmu3 nozg6opa uubp npu yMHOKeHNH. KoHCTpyrpoBaHue
criocoba /ieNIeHUSIMHOT'03HauHOT'0 UMC/la Ha OIHO3HAYHOe:

ITocTtaHoBKa 3aJa4M Ha [iejieHre MHOI'O3HaUHOr'o YMcjia Ha
OJHO3HAYHOE€H MHOI'O3HAYHOI'O Ha MHOFO3Ha‘lHOE.KOHKPETI/BaL[I/IH

MHOTr03HaYHOe TIPUHLUI [T0pa3psiIHOCTH Npu JeneHun.[locTraHoBKa 3a1aun 00111eT0 PUHIIUITIABBINOIHEHUS IEMCTBUM C MHOTO3HAUHBIMHU
(21 49) JiesieHust TF0O0rOMHOT03HAYHOTO YKC/ia Ha /io00e Yncion YKC/IaMU B IeCTUUHOU cucTeMe cuncsieHus.Co3jaHre Mo/iesy,
oripe/ie/ieHUe MepPBOro HeroJyIHOro Aeumoro. [IpoBepouHas (UKCHUPYIOIIeH00IIHIA CTOCOO BBITTOTHEHUS
pabora.OmnpesiesieHre KouuecTBa UG B YACTHOM. nmoboroapudmeTrueckoro AericTBus.Vcronb30BaHue TabuL]
[TpoBepouHasi paboTa.OrnpeesieHure MOICKA30K B 1€/ TMMBbIX. YMHOKEeHUS
ITpoBepouHasi paboTa. ANTOPUTM JieJieH|s] MHOTO3HAUHOT'O Juist log6opa 1U@pel B yacTHOM.M3yueHre CBOMCTB YMHOKEHUS U
YKC/la HA MHOTO3HauHoe. PellieHne 3a/jau nypaBHeHHUH. JieJieHrs1 Kak OCHOBBI TOXKZeCTBEHHBIXITPeoOpa30BaHUH,
CocraB/eHre CripaBOYHHUKA OMIMOOK TIpU e/ieHU! TI03BOJISTFOIIMXCKOHCTPYUPOBATh TIPHEMbI YCTHBIXBBIUUCIEHUH.
MHOT03HauHbIx4nces1. PaboTa Ha/ CIIpaBOUHMKOM OIIMOOK MPH
nenenun. KoHTponbHast pabota u ee aHanui3.Pabora co
CMpPaBOYHUKOM OIMO0K. HaxoxxjeHre 3HaueHui YMCIOBBIX
Bbipa)keHU. [1opsiZioK AeMCTBUN B MaTeMaTUueCKUX
BbIPa)KEHUSIX, COCTaB/IeHHbIX N3MHOT03HAUHBIX YMCe/ U
BK/TFOUAOI[UXBCe apudMeTHUecKue JelicTBUs. PellieHue
ypaBHEeHUH, CoZleprKalluxie/ieHe MHOT03HauHbIX UKCell.
Henenue PerieHue 3a/1au ¥ ypaBHeHUM Ha BCeIEUCTBUS C [Touck criocobOOB pelieHus 3a/jau UHAXOXKEeHHe 3HAUeHUH

MHOT03HAYHOI'0 YHCJIa
HaMHOro3HauHoe (9 4)

MHOT03HauHbIMU urciamu.IIpoBepounas pabota.llepexoz oT
MUCbMEHHOI0 JleJ/IeHUsIK TIpueMaMm YCTHBIX

BbIuKC/eHN. CBOMCTBA YMHOKEHUS U [lefleHHsI KaK OCHOBa
TOX/|eCTBEHHBIX Mpeobpa3oBaHuii. KoHTposbHas paboTa u ee
aHasn3.PaboTta co cripaBOUHHUKOM OIITHOOK.

BBIP@KEHUIC 0ropo Ha cxemy.ITo00p U MpUAyMbIBaHME
TeKCTOBBIX 3a/lay 10 JaHHOH cxeme.AHa/n3 OIIMOKOOMaCHBIX MECT
TIPUBBITIO/IHEHUY apu(MeTUUeCKUX JeHCTBUM C MHOTO3HAaUHBbIMU
yrc/1aMyu. AHa/TU3 OIMOKOOTIaCHBIX MeCT (COCTaB/IeHHE
CTpaBOYHMKA OIMIMOOK C MCII0/Ib30BaHUEM 3HAKOBO-CUMBOTMYECKUX
cpezctB).OlleHKa CBOMX BO3MO>KHOCTEH MPUBBIOOPE 3aJaHUH.
Ocy11iecTB/IeHe MOILIAr0BOTr0 KOHTPOJISI TIPH BHIYUC/IEHHUSIX.

IIpuemsbl yCTHBIX
BBIUKMC/I€HUH 110
OTHOLIEHHIO K YeThIpeM
apudMeTHUECKHM

Krnaccudukaiys yCTHbIX U TUCbMEHHBIX BHIUHC/IEHUM.
Ananu3 criocob0B YCTHBIX U MUCbMEHHBIX BBIUNC/IEHUH,
CO/IEpyKaIlNX: a) CJIO’KeHHE W BhIUMTAaHUe; 0) YMHOKEHHE U

nenenue. ITpoBepouHasi paboTa.lIpreMbl YCTHBIX BHIUMCIEHUM:

Knaccudukarysi mpueMoB yCTHBIXBbIUMCIeHHH. KoHCTpyrpoBaHue
HOBBIX MIPHEMOB YCTHBIX BbIuncieHui. [TIpukuika pesynbrara.[lorck
CTI0cO00B pellleHus 3a7lau UHAXO0XK/IeHUsT 3HaUeHUH BhIPayKeHUHC
oropoii Ha cxemy.IToz0b0p ¥ MPHUyMbIBaHUE TEKCTOBBIX 3a/1au T10




aeuctBuaM(15 u)

a) ymHOKeHHe Ha 11 u Ha 101; 6) ymHO)XeHHeHa 25 U Apyrue
uyncsa. IIpoBepouHasipabora.PellieHre TeKCTOBBIX 3ajau M
yPaBHEHUH, CO/lep>KallliX YCTHbIE U MTMCbMeHHbIe BEIUYMC/IEHUS.
KonTponbHast paboTa u ee aHanu3.PaboTa co cripaBOYHUKOM
OIMOOK. Y CTHBIE ¥ TUChMEHHBIE BBIUNC/IEHUS TIPUPEIIIeHUH
3a/lau ¥ HaXO)KJeHWUHW 3HaueHW BbIpayKeHUM.

JnaHHOM cxeme.OrleHKa CBOMX BO3MOXKHOCTEH MPUBBIOOPE YCTHOTO
WA TMCbMeHHorocrocoba BeINo/HeH!st apudMeTHueCcKuxX
JercTBUN. AHaM3 OIMMOKOOTIAaCHBIX MeCT (COCTaB/IeHHe
CTpaBOYHMKA OMIMOOK C MCII0/Ib30BaHUEM 3HAKOBO-CUMBOTMUYECKUX
cpegcTB).Ocyl1ieCcTB/IeHME MTOIIAaroBOro KOHTPOJIS [PY
BbIUMC/IeHUsIX.VIcro/ib30BaHre pa3inyHbIX PUEMOBIPOBEPKU
MPaBU/IbHOCTU HaXOXKJEHUS 3HaUeHHs1 BbIpaXKeHUs1 (C TOUKHU3PEeHUsI
MOpsiiKa BbIMIOJTHEHUS [IeHICTBUIM U BbIYMC/IEHUS pe3yJ/ibTaTa
JIeCTBUS).

AHanu3 ¥ pelieHue
TeKCTOBBIX 3aay (35 u)

Ananu3 criocob0B CaMOKOHTPOJISI IPUBLIUUC/IEHUSIX U
pelieHuu 3azau. [IpoBepouHasi pabora.IlocTpoeHue TeKCTOBOM
3agaun.I300pa)keHre OTHOIIIEHUH MeXXy BeTMUMHAMHU C
nomouibio cxeM. Cxema Kak OCHOBa K/1aCCU(PUKaLU
TeKCTOBBIX 3aZiau.

KpaTtkas 3anuch 3a/jauv Kak HOBOe CpeJiCTBO MO/Ie/TMPOBaHUsl.
[Tepexop OT TeKCTa K KpaTKOM 3arucy U obpatHo.TabmuHast
(dhopMa KpaTKOU 3alMUCH: BblZie/IeHUe XapaKTePUCTUK JBYKEHUS
(ckopocTy, BpeMeHU, PACCTOSTHUS U CBSI3U MEXX/Ty HUMU).
3agauu Ha AwkeHue.KoHTposibHasi paboTta U ee aHaMU3.
3azauM Ha KyIUTIO-nIpoJaxy. lleHa, KosMueCcTBO, CTOUMOCTb
KaK XapaKTepUCTUKH MOKYTIOK. 3a/lauu Ha paboTy:
NIPOU3BO/IMTE/TBHOCTLTPY/1a, BpeMsi, 00beM paboThl.3a/jauu Ha
W3rOTOB/IEHUE TOBapa: pacxo/ Ha OJJHY Bellb, KOJIMYEeCTBO
Bellleid,00muii pacxos. ITpoBepounast pabora.3azauu Ha
BCTPEUHOe [IBI)KEHUE U JBW)KEHNE B TTPOTHUBOMO/IOKHBIX
HarpaBJ/IeHUsIX U B OIHOM HarpasjeHuu. [ToHsiTueckopocmu
yoaneHus u cbaudxceHus.3afiaul Ha COBMeCTHYO paboTy.
KonTtposnpHast pabota 1 ee aHanu3.ITocTpoeHue TIOrHUeCKUX
BbICKa3bIBaHUNTHMA €C/U..., MO...; ...U/UU...; He MO/bKO..., HO
u....ITpeobpa3oBaHue KpaTKOU 3amucy K BULY, yA0OHOMY AJist
rpauueckoro MoJeIMpoBaHus (cocTaByieHue cxeMsel).Cxema U
ypaBHeHue. [lepexo/; OT CXeMbIK ypaBHEHUIO, U
HaoOopoT.BrijiesieHre paBHBIX BeIMUYMH 110 cxeMe.Bribop
0003HaueHUsT HEM3BECTHOU BEeJTMUMHBI U BHIpAKEHHEe
OCTa/IbHBIX BEJIMYMH

yepe3 Hee.PelleHne ypaBHeHU. CocTaB/ieHHe K 3ajjaue

BrisiBneHne cTpoeHus1 TEKCTOBOM3aiaun.PaccMoTpeHre cxeMbl Kak
OCHOBBIK/IaCCU(PMKALIMYA TEKCTOBBIX 3a/jay.

KoHcTpyrpoBaHue HOBOTO criocobamoie TMpoBaHust
TeKCTOBOM3a/laul — KpaTkKoi 3anvcu. Co3maHue TabJuIHON (hOpMBI
KpaTKOM1

3anucu. KoHkpeTtur3aius rpaguueckiux U 3HAKOBO-CUMBOJINYECKUX
Mo/esieii IpUpeIeHnH 11e/10ro Kiacca 3a1au.Coop, 06001ieHme 1
Tipe/iCTaB/ieHUeJaHHBIX, ITOJTyUYeHHBIX B XOZle CAMOCTOSITETbHOTO
OTIpOCa, J/Is COCTABJIEHUS U PellleHHsT TeKCTOBbIX 3az1au.[Tonck
HeobOxoguMol HMOPMaIMKB yueOHOU 1 CTIpPaBOYHOM JIUTEpaType
[J1s1 peIlieHNsI ¥ CaMOCTOSITe/TbHOTOCOCTAB/IEHHs] TEKCTOBBIX 3a/jau.
VicciemoBaHye 3aBUCUMOCTEN MeX/TyBeJTMUMHAMMU TIPU PellieHnH
3amau.HabmroeHust 3a TeM, Kak M3MeHeHUeyC/IOBUS 3a/Jaull BJIMSIET
Ha ee perreHre.HaxoxieHre 1 BeIOOp y1006HOTO criocoba peltieHust
3a/lauM C OTIOPOM HaCXeMy WM KPaTKYIO 3alyCh. AHAIN3 U TTOUCK
TIPUYMH OLIMOO0K,KOTOPbIe MOTYT ObITh JOMYI[eHbl IPUPeIIeHu!
3ajau.




ypaBHeHUH, yA00HBIX A5 pemeHusi. I [peobpa3oBaHme
ypaBHeHUI Ha OCHOBerpeoOpa30BaHus CXeM.3aBUCUMOCTh
V3MeHeHUsI ypaBHEeHHs 0TH3MeHeHUs CXeMbl, U Ha000poT.
ITpoBepouHasi paboTa.PellieHre TeKCTOBBIX 3a7jau C OIOPOH Ha
CXeMbl, TaO/IULbI, KpaTKUe 3aMrCH UApyTye

Moiesi. KoHTposibHasi paboTta U ee aHanu3.PerieHue
HeCTaHJapTHBIX 3a/ay.

ITepumetp,niiomajn,
00bemM(9 u)

[TepyuMeTpBI Pa3/IMYHBIX TVIOCKUX (DUTYPH CITOCOOBI MX
BbIurceHusi. CpaBHeHHeNepUMEeTPOB C MOMOLIbIO TTOCPeJHUKA
(pOBOJIOKM, HUTKHU U Ap.). POpMyJIbI TIEPUMETPOB
MPSIMOYTO/IbHUKA, TPEYTOJIbHUKA U IPYTUX MHOTOYT'0/IbHHUKOB.
Vicnonb3oBaHre THOKUX MEPOK TPH U3MEPEHUH JIJTAHBI
OKDPY>XKHOCTH U [IpyrUX(Uryp, rpaHULIbl KOTOPbIX — KPHBbIE
mvHun. 3mepenue 1o yactsm. [IpoBepouHas pabora.
CocraB/eHre CripaBOYHHKA OIIMOOK. BbIurcieHre nepyuMeTpoB
pasHeIx uryp, pemenue 3aau.lIpoBepouHast paboTa ¢
OTIOpO¥ Ha CITpaBOUYHUK OmMO0K. KoHTpo/ibHast paboTa U ee
aHa/m3.

[Tnoiagu reoMeTprueckux (Uryp, CpaBHeHue Tiiolaei:
HerocpeCTBeHHOe(TIPU/I0KeHKE) U OMoCpeZiloBaHHOe (C
TOMOIIIbIO M3MepeHuit). i3MepeHue 1110111
NPSIMOYTO/IbHUKA MyTeM HeroCcpe/iCTBeHHOT0 Ha/IOXKeHUs
MepKU — KBaJJpaTHOT0 CAHTMMeTpa. 3aMeHa 3TOro
criocoban3mepenrieM JyiuH CTOpoH. dopmynaruioniagu
npsimoyrosibHUKa.CTaHiapTHbIe Mepbl ioiaau. ismepenue
TUI0IaM MPSIMOYTo/bHUKA. PopMyia mioiaau
MPsIMOYTO/IbHOTO TpeyronbHuKa S = (a - b) : 2, rae a u b—
JUVIMHBICTOPOH MPSIMOYTO/IbHHKA, COCTaB/IEHHOT'O U3 [IBYyX
O/JIMHAKOBBIX MPSMOYTOJ/IbHBIXTPEYTro/JbHUKOB.IToNCK BYX
CTOPOH TPSIMOYTOJIbHOTO TPeYTro/IbHUKA, U3MepeHHUeKOTOPBIX
M03BOJIsIeT BBIUMC/IUTD ero roiiaib. [Toctpoenue
TIPSIMOYTOJTbHBIXTPEYTOJILHUKOB TI0 CTOPOHAaM, 00pa3yIoIym
TPSIMOM YTO/I.

O6o01eHre TOHATHS Be/TMUMHBL. KOHCTpyHpoBaHue 00Imyx
Cr1I0cOO0BBBIUMC/IEHNS] TIEPUMETPOB, TUIOoLIa/ieln
obbemoB.Knaccudukaryst reoMeTpUUecKUX(Uryp 1o pa3HbIM
OCHOBaHUSIM.

Vi3mepeHre reoMeTpUUYeCKUX BeIMYMH Pa3HBIMU CTIOCOOaMHU.
Vcrionb30BaHue reOMeTpPUYeCKUX MHCTPYMEHTOB [i1s1 U3MepeHust
Be/IMYMHU TIocTpoeHust ¢uryp.Vcnonb3oBanue Gopmyiibl

BbIUMC/IEHUS TIVIOIAAN TPEYT'OJIbHUKA KaK 0a3oBoM [J1 BBIUMCJIEHUA

TUIOLA/IeM/TFOOBIX MHOTOYTO/TbBHUKOB.

ITepumeTtp, nioIAAL,
00beM (16 u)

Br160p NpsIMOYTO/TBHBIX TPEYTO/IbHUKOBCPEU MPOUnX. Buib
TPEeYroJIbHUKOBIIPU CPaBHEHUU UX M0 yriaam.ITocTaHoBKa 1

V3rotoBneHue MajeTKH Kak 1pubopais u3mMepeHus Tiioliaaei
dburypripon3BoabHOM hopMbl.CocTaB/ieHre aAropuTMa U3MepeHuUs




pellieHMe 3a/lau Ha HaXO’K/eHre TIola/iell HerpsiMOyToJIbHbIX
TPeyTroJIbHUKOB IyTeM pa30ueHust UX HarpsIMOYTOJIbHbIE
Tpeyro/ibHUKU. PopMyJia M/1011[a/{1 MPOX3BOIBHOTO
TpeyroyibHUKa S = (a - h) : 2, rie h— BbicOTaTpeyroabHUKa,
KOTOPYIO HaXOJST MyTeMero rneperu0aHus Ha MPsIMOYTOJTbHbIe
Tpeyro/ibHUKK. HaxoxieHue 1ioiazieil reoMeTpruuecKux
¢uryp rytem pa3bueHus WM MepeKpaliiBaHUs UX
pa3/IMYHBIMU CcrIocobamMu Ha TPeYTOJTbHUKU WU
nipsiMmoyroibHUKU. [ 11ommazaps kpyra. [laneTka kak nmpubop

JL7Is1 U3MepeHus TIolaield (puryp npousBo/bHOM (GOPMBI.
ANropuTM HM3MepeHUAIIomaau (B TOM UMc/ie TIOLaAxd Kpyra)
C TOMOIIIBIO TaneTKU. PellieHre TeKCTOBBIX 3a/auy,
BKJIIOYAIOLL{MX TIOHATUS MepuMeTpa U mioiaid. KontponbHas
pabora u ee aHam3.00beMbI reOMeTPUUeCKUX Tesl: 00beM
Ky0a Kak Mepa o0beMa. V3mepeHre 00beMarpsiMOyTro/IbHOTO
Triapasuiesieniure/ia myTeM 3aro/iHeHUst ero KyOnuecKuMu
Mepamu. 3ameHa Criocoba HerocpeiCTBeHHOT OM3MepeHHst
MyTeM U3MepeHHUs ero J/IMHBI, IIIUPUHBI U BBICOTHI. PopMmyra
oObema NpsIMOYTOJIBHOTO Tlapasiiesnenurnesa. Peiienye 3ajau.
Brruricienue o6bema rpsiMoyroJibHorornapasiiesienure/a mno
¢dopmyneV = Socu Y h, rae SocH — mno1iajbs OCHOBaHUs, a
h— BbICOTA.3HAKOMCTBO C Pa3/IMYHbIMU reOMeTpHUUeCKUMHU
TeJIaMU: TIPU3MaMH, [IWIHHIPAMHU, MTUPAMUAMU, KOHYCaMHU,
I11apOM.

TUIOIIAZIA C TIOMOII[BIO TaJIeTKH, B TOMUKC/Ie TI/IOIIaN Kpyra.
Vcnonb3oBaHue Gopmysibl 00eManpsiMoyro/ibHOrO
napasuiesientuniefa(V = S - h) kak 6a30Bo¥ /17151 BBIUKMCIEHUS] 00beMOB
TIPY3M, LJWIHH/IPOB,ITUPaMK/ U KOHYCOB Bcex BHI0B.OlieHKa
pa3MepoB TpeIMEeTOB Harsia3.BeisiB/ieHe reOMeTpUUYeCKUX BeTMUUH
B )KUTEHCKUX CUTYyaLUsIX U MTPeJMeTax OKPY)KaroI[ero Mupa

ITonsaTue apodu.
IToBTOpenue (16 u)

KoHKpeTHO-TIpakTHUeCKas 3a/ilaya Ha U3MepeHre BeJIMUUHBI B
CUTYaL[iH, KoT/ja/laHHast (OCHOBHAs) MepKa He YK/Ia/[bIBaeTCs B
1es10e unciio.Mi3amepeHre ocTaTka OT BeIMYHMHBI MEPKOHB 10
pa3 MeHblllel, ueM OCHOBHasl. 3anuchbuncia B (hopme
JeCATUUHON U 0OBIKHOBEHHOM JPOOH, UX UTEHHE U 3aTTHCh.
[TpoBepouHasi pabota u ee aHa/m3.OOBLIKHOBEHHBIE IPOOU CO
3HaMeHaTe/IeM,0T/InYHbIM OT 10. UnucinTesnb ¥ 3HAMeHaTe b
apobu. Mecto 1pobu Ha urcioBoNpsiMoii. CpaBHeHUe
Jpo0eit C TTIOMOIIBLIOUMC/IOBOM TIpsiMoit.[IpakTHUecKue 1
TEKCTOBBIE 33/Iaull Ha HaXOJKAeHHe APoOU OT Urc/ia U YMcsia 1o
ero

Jpobu. ITpoBepouHasi paboTa 1 ee aHau3.PellieHHe TeKCTOBBIX

O600111eHYe TIOHSITHUS BeTMUMHbL. MI3MepeHre BeTMUMH pa3HbIMU
criocobamu.OrieHKa pa3MepoB TipeIMeTOBHaA I/ia3. BeisiieHne
reoMeTpUUeCKHUXBEUUNH B )KUTEHCKUX CUTYaLUsIXU TIpeMeTax
OKpY’Karolllero Mupa.




3a/lau, ypaBHeHU, HaXOXKleHUe 3HaueHun

BbIpa)keHu1. IToropast KOHTpoJibHasi paboTa 1
eeaHan3.CocTaB/eHye T71aHa W3yueHust Ipobeii BS Kiacce
(MpoeKTHpOBaHKe MTPOTPaMMbIM3yUeHUsT TeMbI
«OOBIKHOBEHHbBIE IPOOUU JIEMCTBUS C HUMUY ).

MaTepHaJ’leO-TEXHI/I‘IECKOE obecrneuenue 06p330BaTEJ'le0I‘0 mnpomecca

Ne n/m1

HaumeHoBaHHie 00HEKTOB U CpeACTB MdTePpHUA/IBHO-TEXHUYECKOro o0ecrieyeHHUs

KosmuecTtBo

L.bub/moTeunsiii GoHj (KHUrOMeYaTHasi POYKI{HA)

Anekcanoposa D. M. MaTtemaTuka. [Iporpamma fjjist 00111e06pa3oBaTe/ibHbIX YUpeKAeHHH. 1—4 Kmacchbl

YueOHUKH

Anekcandposa 3. M. MaTtematuka. 1k/1. YueOHUK. B 2 yacTsx.
Anekcanoposa 3. . MatemaTuka. 1k, Pabouas Tetpazp. Ne 1, 2.
Anekcanoposa D. . MaTematuka. 1ki1. MeToauueckoe rocodue.
Benowucmas A. B. TpeHaxep K yueObnuky 3. . Anekcanz_
poBoii «MartemaTuka» 1ki.. Ne 1, 2.

Anekcanoposa D. M. MaTteMaTuKa. 2K/1. YuebHuK. B 2 yacTsx.
Anekcandposa 3. M. MaTtematuka.2k/1. Pabouast TeTpagb. Ne 1, 2.
Anekcanoposa J. M. MaTtemaTuka.2k1. Metoguueckoe rocobue.
Anekcanoposa 3. M. MaTtematuka.3K/1. YueOHUK. B 2 yacTsx.
AnekcaHoposa 3. . MatemaTuka. 3ki1.Pabouas Tetpazp. Ne 1, 2.
Anekcanoposa D. . MaTematuka. 3ki1.MeToauueckoe rocobue.
Anekcanoposa J. M. MaTtemaTuKa.4k/1. YuebHuk. B 2 yacTsx.
Anekcanopoea D. U. MaTtematuka.4ki1. Pabouast Tetpazib. Ne 1, 2.
Anekcanoposa J. M. MaTtemaTuka. 4kin.MeTtoguueckoe ocobue.
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II.ITeuaTHbIE MOCOOUS

IT1.TexHnuyeckue cpecTBa

1.

| -TIePCOHAbHBINA KOMIILIOTED




N hkwN

-MyJ/IbTUMeJUVHBINA [TPOEKTOP
-UHTepaKTUBHas J0CKa
-JOKyMeHTKamepa

-TIpUHTEP U CKaHep (4épHO-0esIbIin)
-npuHTep (LJBETHOM)

-MOOW/IBHBIN KJlacc

m Rl

IV. O0opyoBanue Kiaacca.

-y4eHHUYeCKHe CTOJIBI
-yu4eHUUYeCKUe CTYJIbsI

-CTO/ YUUTeTbCKUN

-CTYJl yUATETbCKUM

-Tymba

-Kadbl [/ XpaHeH!st yueOHUKOB, 1T0COOmit
-KJIacCHast IocKa

-HaCTeHHble JJOCKU

-TI0JIKa JIJIs1 TeTpaziel ¢ TyMOoi

-Kacdeapa

-7e3ap

.-KyJiep

-yachl
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KanenpapHo-TemaTnueckoe njiaHMpoBaHue YPOKOB MaTeMaTUKHU

Neni/mi

Ha3Banue pa3sjena

O0111ee KOJIMYECTBO
yacoB

1kacc

2 KJj1acc

3k/1acc

4knacc

IIpumeyanue

1knacc

Brigenenue cBOMCTB (MPU3HAKOB)
rpeIMeTOB.

CpaBHeHMe NpeJMeTOB T10 pa3HbIM
nipusHakaM. OTHOIlIeHe paBeHCTBa-
HepaBeHCTBa MPY CPaBHEHUU
TIpeIMeTOB M0 33/JaHHOMY MPHU3HAKY.

14y.

BBeneHune moHSATHS yKc/ia Kak
pe3y/bTaTa U3MepeHusl JJINHBI.

224,

IToHsTHe BeIMUUHbBL: 00BeM
(BMECTUMOCTh), Macca, BeJIMUMHA yTJia,
KomuecTBO. YKC/I0 Kak pe3y/bTar
M3MepeHUs BeJTMUNH

30u.

Pa3HOCTHOe cpaBHeHMe BeJIMUMH U X
YMCJ/IOBBIX3HaUeHUU. [lercTBus
CJIO’KeHUSI U BBIUMTAHMS BeJIMUMH KaK
crocob X ypaBHUBAHUS

19y.

CJ10’keHHe U BbIUMTaHNe BeJIMUMH U UX
UYHC/I0BBIX3HAUEHUH KaK Cr1Iocob
pellieHus 3a/jlaud Ha BOCCTaHOBJIEHHE
yacTel U 11e0ro

19y.

KoHkpeTusarysi MOHATHS BeJIMUUHBI:
IIoIaib uee usMepenue. [lnomjags Kak
Tripe/iCTaBUTe/ b KJ1aCCOBBETUYUH

14y.

BennuuHbl, UX U3MepeHue, CriocoObI
CpaBHeHMS UJIEMCTBUM C HUMH U UX

14y.




YKCIOBBIMU 3HaueHUsiMU (00001[eHre 1
CHCTeMaTH3al[ys] 3HAaHU)

132u.
2 Kj1acc
1. MHoro3HauHble urca (B rpejenax 20
yeThIpex pa3psi/ioB)
2. CpaBHeHHWe MHOTO3HAUHbIX YHACEN 15
3. CrnokeHve ¥ BbIUUTaHUE 40
MHOT'03HAUHbIX yuCes
4. [IpyieMbl YCTHOTO C/I0KEHHUS U 10
BbIUMTAHUS
5. IToHsTHE YMHOXKEHHS U JIeJIEHUST 51
136u.
3 Ki1acc
1. MHorosHauHble ync/a: paspsajsl U 25
Kjaccel. [ToBTOpeHue
2. YMHOKeHuMe U JlefieHre MHOTO3HaYHbIX 25
yucesn
3. Tabuibl yMHOXKEHHST OZJHO3HAUHbIX
yuces.[lnicbMeHHOe YMHOKeHUe 60
MHOT'03HaUHbIX YuCes
4. [IpyieMbl YCTHOTO YMHOXKEHMUSI 26
136u.
4 knacc
1. MHoro3HauHble ync/a: paspsibl U 15
ksaccel. [ToBTopeHune
2. [enenue MHOr0O3HauHOIO YMC/Ia Ha 30
MHOT03Ha4yHOe
3. [TpreMbl yCTHBIX BBIUMCIEHUH 110
OTHOILIEHUIO K UeTbIpeM 15
apubMeTHYECKUM J1eWCTBUSIM
4. AHanus U pellieHHe TeKCTOBBIX 3a7a4 35
5. | [lepumetp, mioiiaab, 00LeM 25
6. | ITousarue apo6u. IToBTOpEHUe 16




136u.




