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Paspnea 1. Ilnannpyembie pe3yabTaThbl H3YyUYeHHS Kypca

JIMHHOCTHBLIE PE3VYJIbTATDI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS IMPOTpaMMbI y4eOHOro mpeamera «MaTeMaTukay
XapaKTepU3yIOTCS:

[TarproTHyeckoe BOCHUTAHHUE:

MPOSBJICHUEM HHTEpeca K MPOLLIOMY M HACTOSIIEMY POCCUUCKOW MAaTEMaTUKH,
LIECHHOCTHBIM OTHOILICHHEM K JIOCTHKCHHUSIM POCCHUHUCKMX MATEMaTUKOB M POCCUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax.

I'paxxpaHckoe v 1yXOBHO-HPAaBCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA M peau3alliil €ro Tpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IMYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYP TPAXKIAHCKOTO 0011IeCcTBa (BBIOOPHI, OMPOCHI U TIP.);

TOTOBHOCTBIO K OOCYXICHHIO STUYECKUX TPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM
MIPUMEHECHUEM

JTOCTMDKCHHM HAayKH, OCO3HAaHMEM BAXXHOCTH MOPAIBHO-ITUYECKUX NPHUHIIUIIOB B
JEITETbHOCTH YYEHOTO.

TpynoBoe BocIUTaHUE:

YCTAaHOBKOW Ha aKTHMBHOE y4acTHE B PENICHUH MPAKTUYECKUX 3a/]ad MaTeMaTHYECKOM
HaIpaBJIEHHOCTH, OCO3HAHNEM BXKHOCTH MATEMaTHYECKOTO 0Opa30BaHUs HA MPOTHKEHUH BCEH
KU3HH JIJIS1 YCHIEITHOM MpodeCcCHOHATbHOM NEATEIFHOCTH U PA3BUTHEM HEOOXOIUMBIX YMECHHIA;
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH.

OCTeTHYECKOEe BOCIIUTAHHUE:

CIIOCOOHOCTBIO K AIMOIIMOHAILHOMY M 3CTETUYECKOMY BOCIPUATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PEIICHUI, PACCYXICHUI; YMEHHUIO BUIETh MAaTEMAaTHIYECKHUE 3aKOHOMEPHOCTH B
UcKyccTBe. [leHHoCTH HaydYHOTO MO3HAHMUS:

OPHEHTAIMCH B JEATEIHLHOCTH HAa COBPEMECHHYIO CHCTEMY HAy4YHBIX IPEICTaBICHHH 00
OCHOBHBIX

3aKOHOMEPHOCTSX pa3BUTHS  YEJIOBEKa, MPUPOJALI MW  OOIEecTBa, TMOHUMAaHHEM
MaTeMaTHYeCKOW HayKM KakK c(depbl 4YeOBEUECKOW EATEIbHOCTH, JTaloB €€ pa3BUTHA U
3HAYUMOCTH JJIs PA3BUTHUSI IIUBUIIN3ALINY;

OBJIAJICHUEM SI3bIKOM MATEMaTUKH M MaTE€MaTUYeCKOW KyJIbTYpOH KaK CpEICTBOM
MO3HAHUS MUPa;

OBJIaJICHUEM ITPOCTEHIITUMU HaBbIKAMU UCCIIE0BATEIbCKON IEATEIIbHOCTH.

duznyeckoe BOCHUTaHHE, (OPMUPOBAHUE KYIbTYpPhl 3J0POBbS U HSMOLMOHAIBHOTO
Onaronoxyuus:

FOTOBHOCTBbIO MNPUMEHSATh MaTeMaTHYECKHE 3HAHMS B HHTEpPECaX CBOETO 3/I0POBbBS,
BEJICHUS 3JI0pPOBOTO 00pa3a >KW3HHU (3I0pOBOE MHUTAHHUE, COATAaHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, perymspHas (usuyeckas aKTUBHOCTh); CHOPMHUPOBAHHOCTHIO HaBBIKAa pedieKcuw,
MPU3HAHUEM CBOETO IpaBa Ha OMUOKY U TAaKOTO K€ MpaBa JIPYroro 4eioBeKa.

DKOJIOTUYECKOE BOCIIUTAHHUE:

OpUEHTAIlMe Ha MPUMEHEHHEe MaTeMaTUYeCKUX 3HAHWM JUTs pelieHus 3a7ad B 00JacTu
COXPAaHHOCTH OKpYXKAIOIIEeW cpenabl, IUIAHUPOBAHUS TOCTYIKOB M OLEHKHM HX BO3MOXHBIX
MOCJIEJICTBUI ISl OKpYXAIOIIeH Ccpeibl; OCO3HAHHMEM TI00ANIbHOTO XapakTepa HKOJIOTHYECKHX
mpo0ieM U myTei uX peuieHusl.

JIndHOCTHBIE  pe3ynbTaThl, oOOecHeYMBamOIIMe  aJanTaiyio  oOydaromerocs K
H3MCHSIOIMUMCS



YCIOBHSM COLIMAIIBHOM U IIPUPOJHOM CPE.Ibl:

TOTOBHOCTBIO K JICHICTBUSIM B YCJIOBUSX HEONPEAECIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO AESITEIbHOCTb, B TOM YMCIE YMEHUE YUUTHCS Y APYTUX
moziei, mpuoOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA U KOMIIETCHIIUU 3
OTIBITA JIPYTHX;

HE00X0AMMOCTHIO B ()OPMUPOBAHUY HOBBIX 3HAHHH, B TOM YHCIIE (OPMYIUPOBATH HJICH,
TTOHSTHSI,

rUMoTe3sl 00 OOBEKTaX M SIBICHHSX, B TOM YHWCIE paHee HEM3BECTHBIX, OCO3HABATh
neuuuTHl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BHUTHE,

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCIPUHUMATH CTPECCOBYIO
CHTYallUI0 KaK BBI30B, TPEOYIOIUII KOHTPMEp, KOPPEKTHPOBATH IMPHHUMAEMbIC DEIICHUS WU
nercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OMBIT.

METAIIPEJIMETHBIE PE3VJIbTAThBI

MeranpeaMmeTHble pe3yinbTaThl OCBOEHUS IPOTpaMMbl y4EOHOTO ITpeIMeTa

«MaremaTHKa»XapaKTepUu3ylOTCsS OBJIAJJICHUEM YHHUBEPCAIbHBIMU I103HABATEIbHBIMU
JNCUCTBUSIMH, VHHUBEPCATHHBIMA KOMMYHHKATUBHBIMH JICHCTBUSMH W  yYHUBEPCATbHBIMHU
PETYJISTUBHBIMU JCHCTBHSIMH.

1) YHuBepcaiibHble MO3HaBaTEIbHbIE ACUCTBUS 00ecreunBaroT GOpMUPOBaHNE 0a30BBIX
KOTHUTHUBHBIX IPOILIECCOB OOy4aromuxcs (OCBOEHHE METOJIOB TMO3HAHMS OKPYXKAIOIIEro MHpa;
MIPUMEHEHHE JIOTUYECKHUX, UCCIIEIOBATEILCKUX OTIEpaIlNii, YMEHUN paboTaTh ¢ nHpopmarmen).

BazoBrie tormueckne eiCTBU:

— BBISBIIATh U XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEeMaTHUYECKUX OOBEKTOB,
TMOHSTHM,

OTHOIICHUIA MEXTy IOHATHAMU;

— (¢dopMyIuUpOBaTh OMNpEAeTeHUs] MOHSTUN; YCTaHABJIMBATh CYIIECTBEHHBIN INPHU3HAK
KJ1acCU(UKAIMU, OCHOBAHUS /17151 000OIIEHHS U CPaBHEHUSI, KPUTEPUU ITPOBOAMMOTIO aHAIIN3a;

— BOCIIPUHUMATh, (GOPMYIHPOBaTh U MpeoOpa3oBbIBATh CYKICHUS: yTBEPAUTEIbHBIE U
oTpuLaTeNbHbIE, €AMHUYHBIC, YaCTHbIE U OOLIHE;

— YCIIOBHBIC; BBIABIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSA3M U
MpoTUBOpeyus B (hakTax, JaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX;

— MpeAjaratb KpUTEPUH Ui BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHii;

— JIeN1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U MHAYKTUBHBIX

YMO3aK/II0UYEeHUH, yMO3aKIIFOUEHHH 110 aHAJIOTUH;

— pa3buparh JOKa3aTelbCTBA MATEMaTHUYECKUX YTBEPXKIACHHM (NpsMble U OT
MIPOTUBHOT0), MPOBOJUTH CAMOCTOSTEIHHO HECIOXKHBIE J0Ka3aTelbCTBA MaTEeMaTHYEeCKUX
(akTOB, BRICTpaNBaTh APIYMEHTALIUIO, IPUBOAUTH TPUMEPHI U KOHTPIIPUMEDHI;

— 000CHOBBIBAaTh COOCTBEHHBIC PACCYKICHHUS,; BBIOMpATh CIIOCOO perieHus ydeOHOM
3a/1a4un

(cpaBHUBATh HECKOJBKO BAPHAHTOB PEIICHNUS, BEHIOUpATh HanboJee MoIX0ISAIINN ¢ yuéToM

CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

bazoBbie uccrnenoBarensckue IeiHCTBUS:

— HCIIOJIB30BaTh BOMPOCHI KaK HCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMUS;

— ¢GopMyIHPOBATH BOMIPOCHL, PUKCUPYIOIINE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSITETEHO

yCTaHaBJIMBaTh KCKOMOE U JIaHHOE, (JOPMUPOBAThH FMUIOTESY,

— apryMEHTHPOBaTh CBOIO MO3ULINI0, MHEHHUE;

— IPOBOAUTH MO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECIIOXKHBIA SKCIIEPUMEHT,
HeboubII0e

UCCIIEIOBAaHUE [0  YCTAHOBJIGHHIO OCOOEHHOCTEM  MaTeMaTH4ecKoro OObBEeKTa,
3aBHCUMOCTE 0OBEKTOB MEXy CO00i;

— caMoCTOATeNbHO (opMynHpoBaTh OOOOIIEHUS M BBIBOABI 10  pe3yiabTaTaMm
IIPOBEAEHHOTO



HAOJIOIEHUS, HUCCIIEOBAaHMS, OLEHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX pe3yJIbTaTOB,
BBIBOJIOB U

0000111eHNH; TPOrHO3UPOBATh BO3MOKHOE pAa3BHTHE IPOLIECCA, a TAaKXKE BBIABHIATh
MIPEIIOJI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.

PaGora ¢ undopmarnueii:

— BBUIBJIITh HEAOCTATOYHOCTh U U30BITOYHOCTH MH(OPMAIMH, JAHHBIX, HEOOXOMMbIX
IUTsL PEIICHUS 3a/1a4H;

— BBIOMpaTh, AaHATM3UPOBATH, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH UHPOPMALIUIO
Pa3NUYHBIX BUIOB U (OPM NPEICTABICHUS;

— BBIOMpaTh hopMy IpeacTaBiIeHUs HHPOPMALIMHU U HJUTIOCTPUPOBATH PEIIaeMbIe 3a/1a41
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

— OIIGHWBATh HAJEKHOCTH HH(POPMAIH IO KPUTEPHSIM, TIPETIOKEHHBIM YIUTEIIEM T

c(OPMYIIMPOBAHHBIM CAMOCTOSITENHHO.

2) YHuBepcalbHble KOMMYHUKAaTUBHbBIE IEMCTBHS OOECeuynBaOT CHPOPMUPOBAHHOCTH
COIMABHBIX HABBIKOB 00yYarOIINXCA.

O6ueHue:

— BOCHPUHUMATH U POPMYIUPOBATH CY)KJICHHS B COOTBETCTBHUH C YCIOBHUSAMU U LEISIMU
OOIICHM,

— SICHO, TOYHO, TPaMOTHO BBIP&KaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX W INHCHhMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHNs 3a/1a491, KOMMEHTHPOBATh MOJIYYCHHBIH pe3yabTar;
B X0J1€ OOCYKJIEHHUS 3a/1aBaTh BOMPOCHI TIO CYIIECTBY 0OCYK/1aeMOM TEMBI, TPOOJIEMBI, pelraeMon
3aJ1auu, BHICKA3bIBATh UJICH, HAIlCJICHHBIC HA TTOUCK PEIICHHS,

— COIOCTaBJIATH CBOM CYXJICHHUS C CYXKICHUSMH JIPYrHX YYacTHHKOB JHAaJora,
0oOHapyXHUBaTh

pasnauyue U CXOACTBO MO3UIIMIA;

— B KOppEKTHOH opMme GOopMYyIUpOBATH Pa3HOTIACHS, CBOU BO3PAKECHHUS;

— MPEACTaBIATH PE3YNbTAThI PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, TPOEKTA;

— CaMOCTOSTEIbHO BBIOMpATh (OpMaT BBICTYIJICHUS C YYETOM 3aJad Mpe3eHTAIH U
0COOCHHOCTEH ayTMTOPHH.

CoTpyaHUYECTBO:

— MOHMMATh U UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIUBUAYAIBHONH pabOTHI
MIPH peIICHUH y4eOHbIX MaTeMaTHUECKUX 3a/a4;

— MPUHUMATD 11€JIb COBMECTHOM JeSITeIbHOCTH, INIAHUPOBATH OPraHU3AII0 COBMECTHOM
paboThl, pacripeesTh BUAbI padoT, JOrOBapuBaThCs, 0OCYXKIATh MPOLIECC U Pe3ybTaT paboThI;

— 00001aTh MHEHHSI HECKOJIbKUX JIIOJICH; y4acTBOBAaTh B IPYMIOBBIX (popmax paboThI
(ob6cyxienus, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U JP. );

— BBIMOJHATH CBOI 4acTh PabOThI M KOOPAUHHPOBATH CBOM JEHCTBHUS C IPYrUMHU
YJIeHaMU KOMaH/Ibl;

— OIEHMBaTh KayecTBO CBOErO BKJIaga B OOMMUNA TPOAYKT MO KPUTEPHSM,
chopMynupPOBaHHBIM

y4aCTHUKaMU B3aHMOJCHCTBHUSL.

3) YHuBepcallbHbIE PErYIITUBHbBIC JEHCTBHUS 00eCreurnBaOT (POPMUPOBAHNE CMBICIIOBBIX
YCTaHOBOK U JKM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzanus:

— CaMOCTOSITENTFHO COCTaBJIATH IUJIaH, aNTOPUTM pEIIeHUs 3aJadyd (WM ero 4YacTh),
BBIOMPATH CIIOCOO PELIeHUs ¢ YUETOM MMEIOIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTpOJIb:

— BJIAJIeTh CII0COOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJIS IIPOLiecca U Pe3ylibTaTa peleHHs

MaTeMaTH4eCKOH 3a71auu;



— IPEIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IPU PELIEHUH 3aJaul, BHOCUTh
KOPPEKTHBBl B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAMJICHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEN;

— OLIEHUBATh COOTBETCTBHUE PE3YJIbTATa ACSITEIbHOCTH IIOCTABICHHOM LIEJIU U YCIOBUSIM,
OOBSICHATH MMPUYUHBI JOCTHXKEHHSI MIJIM HETOCTUIKEHUS L€, HAXOAUTh OLIUOKY, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY.

[NPEJAMETHBIE PE3VJIbTATDBI

Yucna v BIYKCICHUS

[loHumarh U NpaBUIBHO YHNOTPEOISITh TEPMHUHBI, CBSI3aHHBIE C HATypaJIbHBIMU YHCIaMH,
OOBIKHOBEHHBIMH H ACCATUYHBIMU APOOSMH.

CpaBHUBATh U yNOPSA0YMBATh HATYpaJIbHbIE YHUCIIA, CPABHUBATH B IMPOCTEUIINX CIIydasx
O0OBIKHOBEHHBIE IPOOH, TECATUYHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPAWHATHOW (YMCIIOBOH) MpsSMOIl C COOTBETCTBYIOUIUM €M
YHCIIOM U U300paXkaTh HATypaJIbHbIE YHCIIAa TOUKAMU Ha KOOPJIMHATHOMN (YMCIOBOM) MPSAMOH.

BoinonHaTe apudmernyeckue ASUCTBUS C HaTypaJIbHBIMU YHCIaMH, ¢ OOBIKHOBEHHBIMU
IpoOsIMH B MPOCTENUIINX CIIydasiX.

BbInosHATE TPOBEPKY, NPUKUAKY PE3yIbTaTa BBIYUCICHUH.

OxpyrydTh HaTypalbHbIE YHUCTIA.

Pemrenyne TeKCTOBEBIX 3ama4

Pemath TekcToBbIE 3aaUu apUPMETHUECKUM CIIOCOOOM U € MTOMOIUIBIO0 OPraHU30BaHHOTO
KOHEYHOT0 nepedopa BceX BOZMOXKHBIX BApUAHTOB.

Pemats 3a1auu, coneprkaiine 3aBUCMIMOCTH, CBSI3bIBAIOIINE BEIMYMHBI: CKOPOCTh, BPEMS,
paccTosiHue; 1IeHa, KOJMYeCTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKue 3aMucy, CXeMbl, TaOIUIIbl, 0003HAUYEHHUS IPU PEILICHUH 3ajay.

ITonb30BaTbCsl OCHOBHBIMY €IMHUALIAMHU U3MEPECHHMS: LIEHBI, MACCHI; PACCTOSHUSA, BPEMEHH,
CKOPOCTH;

BBIPAYKATh OJTHU CIMHULIBI BEJIU- YUHBI YEPE3 IPYTHE.

W3BnekaTh, aHaIM3UPOBATh, OLEHUBATh MH(OPMAILIMIO, NPEJICTABICHHYIO B TaOMIe, Ha
cT01049aToi JuarpamMme, MHTEPIPETHPOBATH MPEICTABICHHBIE JAaHHBIC, UCIOJIb30BATh JAHHbIE
IIPY PELICHUN 3a]ay.

Harnsannas reomerpus

Ilonb30BaTbcsl TEOMETPUYECKUMHU IOHATHAMHU: TOYKA, IpsMas, OTPE30K, Jy4, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh HpHUMEpPbl OOBEKTOB OKPYKAIOLIET0 MHpPA, UMEHIUX (HOPMY H3YUEHHBIX
reOMEeTPUYECKUX (PUryp.

Hcnonb30BaTe  TEPMHUHOJIOTMIO, CBSI3aHHYHO C yIVIAMH: BEpIIMHA CTOPOHA; C
MHOTOYI'OJIbBHUKAMHU: YroJI, BEPIINHA, CTOPOHA, JUArOHAJIb; ¢ OKPYKHOCTBIO: PaiuycC, TUaMeTp,
LEHTD.

N306pakaTh N3ydeHHbIe reOMeTpUYecKre (Urypbl Ha HETMHOBAaHHOM U KJleTyaToil Oymare
C TIOMOILBIO LIUPKYJIS U JIMHEUKH.

Haxonuts AnuHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IOMOILBIO JINHEHKH,
CTPOUTb OTPE3KU 3aJaHHOM JUINHBI, CTPOUTH OKPYKHOCTb 3aJaHHOIO pajinyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIUIOB IIPAMOYIOJIBHUKA, KBAJpaTa Ul UX IIOCTPOCHUS,
BBIYMCIIEHUS TUIOIIAIU U IEPUMETPA.

Bbruncnare nepumerp M IIomaab KBajapara, NpsiMoyrojibHHUKa, (PUTYyp, COCTABIEHHBIX U3

IPSIMOYTOJIbHUKOB, B TOM YHClie PUTyp, N300pakEHHBIX HA KJIeT4aToi Oymare.

Ilonb30BaTbCcsl OCHOBHBIMM METPUUYECKMMH E€IVWHHULIAMHA W3MEPEHMs JUIMHBI, IUIOLIA/N;
BBIPAYKATh OJTHU €IMHUIIBI BETUYUHBI YEPE3 IPYTHE.

Pacnio3naBate mapasienenunes, Ky0, MCIOIb30BaTh TEPMUHOJIOIHMIO: BEpIIMHA, Pedpo
IpaHb, U3MEPEHUs; HAXOIUTh U3MEPEHU apayienenunea, Kyoa.

Boruucnare 00béM Kyba, mapayienenunesa 1no 3aJaHHbIM M3MEpPEHHSIM, IOJIb30BaThCS
eIMHUIIAMU U3MEepeHus 00bEMa.



Paspnen 2. Conepxanue nporpaMmmsl y4eOHOro npeamera «Mamemamuka»

S kiace

HatypanbHble uncna u Hyab

Harypanbnoe uucno. Psn narypanpabix umcen. Yucno 0. M3o0paxkeHne HaTypaabHBIX
yycesl TOYKaMHU Ha KOOPJAMHATHOM (uuciioBoil) mpsiMoi. Ilo3uIMOHHAs cucTemMa CUUCIIEHHUSL.
PuMckast Hymepanusi Kak npuUMep HEMO3UIMOHHOM CUCTeMbI cuucieHus. JlecsituuHas cucrema
cuncneHus. CpaBHEHNE HaTypajIbHBIX YHCENl, CPABHEHUE HATYPAJIbHBIX uncen ¢ HylaEM. CiocoObl
cpaBHeHUsI. OKpyIJIeHHE HaTypalibHbIX umcell. CloKeHHEe HATypalbHBIX YHCEN; CBOWCTBO HYJIS
IIpU CJI0KEHUU. Briuntanue kak neficTBre, 00paTHOE CIOKEHUIO.

YMHOK€EHNE HAaTypaJIbHbIX YHCEJl; CBOMCTBA HYJS M €AMHULIBI IIPU YMHOXKEHUU. JleneHue
Kak JeicTBUe, oOpaTHOE YMHOXeHHI0. KOMIOHEHTHI AeicTBUM, CBsA3b Mexay HuMU. [IpoBepka
pesynbpTaTa apudmeTHdyeckoro AeucTBusA. llepemecTHTeNnbHOE W COUYETaTEIbHOE CBOWCTBA
(3aKOHBI) CIIO)KEHHS W YMHOXKEHHUS, PpacHpeleIUTEeIbHOE CBOMCTBO (3aKOH) YMHOXEHHUS.
Hcnonb3oBanue OykB [uisi 00O3HAUEHUS HEM3BECTHOIO KOMIIOHEHTa U 3allCH CBOMCTB
apudmernueckux aecTBuil. Jlenurenu u KkpaTHble yncia, pa3iokeHne Ha MHOXHUTenu. [Ipocteie
u cocraBHbie yncna. [IpusHaku nenumoctu Ha 2, 5, 10, 3, 9. llenenne ¢ ocrarkoMm. CTeneHs ¢
HaTypaJIbHbIM TOKa3aTeseM. 3alKich YUCia B BUAE CYMMBbI Pa3psIHBIX ClIaraeéMblX.

UucnoBoe BbIpaKeHHE. BpIUKMCIIEeHHE 3HAYEHWH YHUCIOBBIX BBIPAKEHUHN; NOPSIOK
BBIIIOJTHEHUS JIEHCTBUM.

Hcnonb3oBaHue MpH BBIYUCICHUAX IEPEMECTUTENILHOTO M COYETATEeIhHOTO CBOWCTB
(3aKOHOB) CJIOXEHHUS U YMHOXKEHUS, paCIpeIeIUTETbHOTO CBOMCTBA YMHOKEHHUS.

Hpobu

[IpencraBnenue o apodu Kak crocobe 3anmucu 4acTu BeauduHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHbIE U HENpaBWIbHBIE IpoOu. CMenianHas qpoOb; MpeAcTaBlIeHue CMEIIaHHON ApooH B
BUJIE HENPaBWJIBHOM JApoOM U BbIJEICHHE ILEJIOM YacTH YWciIa W3 HENpaBUWIbHON JpOOH.
N3obpaxenune apoOeit ToukamMu Ha YMCI0BOM npsimoii. OCHOBHOE CBOMCTBO Jipobu. CokparieHne
npo6eit. [IpuBeneHue ApoodM K HOBOMY 3HAMEHATEIIO.

CpaBaenue apooOeit. CrokeHre ¥ BBIYMTAHHUE ApOoOCi. YMHOKEHHE U JCIICHUE IpoOeii;
B3aMMHO-00paTHble ApoOu. HaxoskneHue dacTu 1enoro M Lejaoro mo ero yactu. [lecstuunas
3amuchk npoOei. IlpencraBieHue necATUYHON IpoOM B BuAE OOBIKHOBEHHOW. M300pakeHue
JNECATUYHBIX JpOOCH TOYKaMM Ha 4YHCIOBOWM mpsiMoil. CpaBHEHHE NECATHUYHBIX JpoOeH.
Apudmernueckue AeUCTBUS C JECATUUHBIMU IPOOSMHU.

OxkpyrieHue JeCATUIHBIX APOOCH.

Peurenne TekcTOBBIX 3a7a4

Pemenne TekcToBBIX 3ajau apu@MeTHUECKUM criocoboM. PemeHue nmormyeckux 3ajau.
Pemenue 3amau nepebopom BceX BO3MOKHBIX BapuaHTOB. Vcosib30BaHME NPU PELICHUH 3a/1a4
Tabmuu U cxeM. Pemenue 3amad, coAepiKaluX 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYUHBL:
CKOpOCTb, BpPEMS, PAacCTOSIHUE; LI€HA, KOJMYECTBO, CTOMMOCTb. EIMHMIIBI U3MEPEHUS: MAacChl,
00BEMa, 1IeHbI; PaCCTOSHUS, BPEMEHH, CKOPOCTH.

CBsi3b MEX/ly €AMHULAMU U3MEPEHHS KaKJI0M BEIIMUMHBIL. PellleHne OCHOBHBIX 3a7ay Ha
Ipoowu.

[IpencraBienue qaHHBIX B BUJE TaOJUII, CTOJIOYATHIX JUArpamMM.

Harnsanas reomerpus

Harnsanelie npeacraBienus o Gurypax Ha jaoCKOCTH: TOUKa, psiMasi, OTPE30K, JIyd, YroJl,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPY’KHOCTb, KpYyr. Yroi. IIpsamoii, ocTpslid, Tyno U pasBEPHYTHIN
yrasl.  JlnuHa OTpe3Ka, METPUYECKHE €IUHUIBI JUIMHBL JlIMHA JIOMaHOM, IEPUMETP
MHOTOYIOJIbHUKA. 3MepeHHne U NOCTpOo€HHME YIJIOB € MOMOIIBI0 TpaHcrnoprupa. HarmsgHeie
npeAcTaBiIeHus O (urypax Ha IUIOCKOCTH: MHOTOYTOJbHMK; HPSMOYTOJIBHUK, KBaJparT;
TPEYroJIbHUK, 0 paBeHCTBe (uryp. M3o0paxenue ¢uryp, B TOM yucie Ha KieTdaroil Oymare.
IToctpoenue koHpuUrypanuii U3 yacTel NMpsMoON, OKPY)KHOCTH HAa HEJITMHOBAHHOM M KJIETYATOU
Oymare. lcrmosip30BaHHE CBOMCTB CTOPOH M YIJIOB MpPsIMOYroJjbHHMKa, KBajpara. Ilimomans
PSIMOYTOJIbHUKA U MHOTOYT OJIbHUKOB, COCTAaBJIEHHBIX U3 IPSMOYTOJIbHUKOB, B TOM YKcIe Guryp,



n300paXE€HHBIX Ha KieryaTod Oymare. EnuHunmel u3MmepeHust miom@aaud. Harmsgaeie
NPEJCTAaBICHUS O TPOCTPAHCTBEHHBIX (Urypax: NpPSIMOYTrOJbHBIM Mapajuienenunen, Kyo,
MHOTOTpaHHUKU. M300pa’keHue MNpoCTEHIIMX MHOrOrpaHHUKOB. Pa3Béprku kyba u
napaenenunena. Co3nanue Moieneld MHOrOrpaHHUKOB (M3 OyMaru, mpoBOJIOKH, TUIACTHIIMHA U
ap.). O6BEM mpsAMOYTOJIBLHOTO MapalieNenuneaa, kyoa. Equanier msmepenus o0bEma.



Pasnen 3. TemaTtuueckoe miianupoBanue ( ¢ pukcanueii 4acoB Ha U3yUeHHE KAXKI0H TeMbl)

HaumeHoBaHnue KoauuecTBO 4acoB Buapl,
Ne
pa3jaeiioB " TEeM Hara Buabl nesiteJJbHOCTH ¢popmbl
/1 | IPOrpamMmslI U3y4eHust KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYeCKHe
padoThI padoThI
Pazmen 1. HarypaabHble umcaa. JleiictBus ¢
HATYPAJIbHBIMH YUCJIAMH
1.1.| decatuunas cucTtema | 2 0 0 Uurath; 3aMMCHIBaTh; YcrHbIi
CUHCIICHUS. 0IIpoC;
CpPaBHMBATh HATypaJbHbIE 4HCIA; Mpellarartb MU
00CyX/1aTh CIIOCOOBI; YIOPSI0UUBAHUS YUCEI;
1.2.| Psan HatypanbHbIX uncen. |2 0 0 Yurarp; 3amucelBaTh; CpaBHMBATh HATYpaJIbHBIE | Y CTHBIN
yuciaa, Ipelaratb M 00CYXKZaTh  CHOCOOBI; | OIIPOC;
YIOPSAAOYNBAHUS YNCEN;;




1.3. | HarypanbHblii psa. UuraTh; 3anMChIBATH;, CpPAaBHMBATb HaTypaJbHBIC | Y CTHBIN
yuclia; mpemiaraTb W O0OCYKIath  CIOCOOBI; | OTIPOC;
YIOPSAA0OYUBAHUS YUCET;
;

1.4. | Yucmno 0. UccnenoBath cBoiicTBa HaTypajnbHOTO psja; uncen 0 | YeTHbIN
U | IpH CIOKEHUU U YMHOKEHUU; 0IIpOC;
PacriozHaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUS O
HaTypaJIbHbIX YHCIIaX; IPUBOANTD;
PUMEPHI U KOHTP- TPUMEPHI;
CTPOMTH BBICKA3bIBAHUS U OTPULIAHUS BBICKAa3bIBAHHUM
0; CBOMCTBAxX HaTypalbHbIX YUCEII;
;

1.5. | HatypanbpHble uncina Ha N300pakaTh KOOpAMHATHYIO IIpsAMYl0; oTMevarts | [IpakTuueckas

KOOPAMHATHOM MPsIMOH. yycia TOYKaMU Ha KOOPAMHATHOM MPsAMOK; pabora;

HaXO0aWUTb KOOPAUWHATBHI TOYKHU,




1.6.

CpaBHEeHHE, OKpyIJIEHHE

HaTypaJIbHBIX YUCEI.

YHUCET;

IIPOBEPKU BBIYHCIICHUN;;

BBINOIHATE NPUKKIKY U OLICHKY 3HAYEHUM YHCIOBBIX

BBIDQXKCHUM; IIpeaaraTb W IPUMEHATH, HPHUEMBI

Hcnonp3oBars IpaBUiIO OKPYIVIEHHs HaTypaibHBIX | KOHTpoJIbHAA

paborta;

1.7.

Apudmernueckue
JENCTBHS C
HaTypaJIbHBIMHU YHCIaMHU.

15

BoinonHATh apudmernueckue AeUcTBUS C
HaTypaJIbHBIMH YHCJIaMH; BBIYUCIISATH 3HAUCHMUS,
YHCIIOBBIX BBIPaXEHUH cO CKOOKaMHU U
0e3 cko00K; PemraTs TEKCTOBEIE 3a4a4H
apuMeTHIECKUM CTIOCOO00M;
HCIO0JIb30BATh 3aBUCUMOCTH MEXY;
BEJIMYMHAMU (CKOPOCTh; BpeMsi;
pacCTOSIHUE; 1IeHa; KOJIUYECTBO;
CTOMMOCTb U JIp.):; aHAJIU3UPOBATh U
OCMBIC/IMBATh TEKCT 3aJ1a4H;
nepeopMynupoBaTh YCIOBHE;
U3BJIEKATh; HEOOXO0IUMbIEC JAHHbIE;
yCTaHaBIIMBATh 3aBUCUMOCTH MEKTY
BEJIMYMHAMU; CTPOUTH;

JIOTUYECKYIO [IEMOYKY PaCCyKICHUII;

9

KontponsHas
pabora;

1.8.

CBoiicTBa HYJIS TIPH
CIIO’)KCHUH U YMHOKCHHH,
CBOMCTBA €IMHUIIBI TIPH
YMHOKEHUH.

HccaemoBaTh CBOMCTBA

HaTypajibHOTO psaa; uncen 0 u 1

MIPU CTIOKEHUU U YMHOKEHUH;

BoinonHaATe apudmeTnueckue AelcTBUS C
HATypaJbHBIMU YHCIaMH; BBIYUCIIATH
3HAUEHUS; YUCTIOBBIX BBIPAXKEHUH CO CKOOKaMU
u 0e3 CKOOOK;;

CaMooI1IeHKa ¢
HCI0JIb30BaHUEM
«O1LEeH0YHOT0
JINCTa;




1.9.

[TepemecTurenbHOE U
COYETATEIbHOE CBOMCTBA
CJIOKEHUS U YMHOKCHHUS,
pacnpeenuTeNbHoe
CBOMCTBO YMHOJKEHUS.

Hcnonp3oBath IIpH BBIYUCIICHUAX
MEPEMECTUTEIBHOE U COYETATEIBHOE CBOMCTBA
CIIOKEHUSA U; YMHOXXEHUS
pacnpenenuTesIbHOE CBOMCTBO YMHOKECHUS,
DopMynHpOBaTh U IPUMEHATH IIPABUIIA
npeoOpa3oBaHMs YUCIOBBIX BEIPAKCHHUM HA
OCHOBE; CBOUCTB apru(hMETHICCKHX JACHCTBHIA;;

TectupoBanue;

1.10.

Jlenutenu u KpaTHbIe
qucia, Pa3sIoKEeHUe
qrcjia HA MHOXKHUTEIN.

Henenue ¢ octaTkoMm.

DopMynHpOBaTh OTIPEACIICHUS TETUTENS 1
KpaTHOTO; Ha3bIBaTh JICITUTEIN U KPaTHBIC YUCIIA,
pacro3HaBaTh IPOCTHIE U COCTABHBIC YUCIIA,
dbopMyIHpOBaTh U MPUMEHSTH IPU3HAKH,
NEJIUMOCTH Ha 2;

Ha3bIBATh JICTIUTEIIU U KPaTHBIE YHCIIA;
pacmno3HaBaTh MPOCTHIE U COCTABHBIC YUCIA;
bopMyIMpOBaTh U MPUMEHSTH IPU3HAKH,
JIETUMOCTH Ha 2; Ha3bIBaTh JCIUTEIN U KPATHBIC
qHCIa;

pacro3HaBaTh MPOCTHIE U COCTABHbBIC YUCIIA;
bopMyIMpOBaTh U MPUMEHSATH IPU3HAKH,
JIEIMMOCTH Ha 2;

Jluteparypa;

10; mpyUMEHSTH aITOPUTM Pa3JIOKEHUS YKMCia Ha
MPOCTBIE; MHOXKUTEJIN; HAXOJIUTh OCTATKU OT
JIeIICHUS ¥ HETOJIHOE YaCTHOE;;

[TpakTnueckas
pabora;

1.12.

HpOCTbIC 1 COCTaBHBIC
qucja.




1.13.

[Ipu3Haku nenMMocTy Ha
2,5,10,3,09.

1.14. | Crenenb ¢ HaTYpaJIbHBIM 3anuceIBaTh MPOU3BEICHUE B YcrHbIN onpoc;
[I0Ka3aTEeJIeM. BUJIC CTENICHU; YUTATh
CTEINEHU; UCTI0IH30BATh
TEPMHUHOJIOTHIO;
(ocHOBaHwMe;
MOKa3aTelb);
BBIYUCIISITH 3HAYCHUS
CTETICHE;;
1.15. | YncnmoBblie BBIpAKEHNUS, DopMyIUpOBaTh U MPUMEHSTH MPABUIIA YcTHBIN 01poc;
MOPSAJOK TIEUCTBUIA. npeoOpa3oBaHUs YUCIOBBIX BRIPAXKEHUN Ha
OCHOBE; CBOMCTB apu(pMeTHYECKUX JeHCTBHI;
>
1.16. | Pemmenne TeKCTOBBIX 3a1a4 Penrath TEKCTOBBIE 3a1aUN KonTposbhas
Ha Bce apudmernyeckue apuMETHIECKUM CTIOCOO00M; pabora;

JIENCTBHS, HA IBIDKEHHE U
MTOKYTIKU

UCTIOJIb30BATh 3aBUCHMOCTH MEXTY;
BEJIMYMHAMH (CKOPOCTbH; BPEMS;
paccTosiHKE; IIeHa; KOJIMYECTBO;
CTOUMOCTD H JIp.):;

aHAJTM3UPOBATh U OCMBICITMBATH

TEKCT 3aJ1a4H;

nepedopMyIIUpOBaTh YCIOBUE;
U3BJICKAaTh; HEOOXOAUMBIC JTaHHBIC;
yCTaHaBJIMBATh 3aBUCUMOCTH

MEX/1y BEIMYMHAMU; CTPOUTD;
JIOTUYECKYIO [IEMOYKY PacCyKICHHII;
MopenupoBaTh X0 pelIeHuUs 3a1a9u C
MOMOIIBIO0 PUCYHKA; CXEMBbI; TAOIHIIBI;;




Hroro no pazneny:

53

2.1. | Touka, mpsimasi, OTPE30K,
y4.

Pacnio3naBath Ha yeprexkax;
PUCYHKAaX; OIUCHIBATE;
HCII0JIb3Ys TCPMUHOJIOTUIO; U
n300pakaTh; C MOMOIIBIO
YEPTEKHBIX HUHCTPYMEHTOB:
TOYKY; IPSIMYIO; OTPE30K; JIyY;
yroJ1; IOMaHyIo;

b

OKPYXHOCTB;;

YeTHBIT 01IPOC;

2.2. | JJomanas.

Pacno3naBarts Ha

yeprexax;

PHUCYHKaX;

OTIMCHIBATH;

UCIOJIb3YS] TEPMUHOJIOTHIO; U
n300pakaTh; C TOMOIIBIO
YepTEKHBIX HHCTPYMEHTOB:
TOUKY; IPSIMYIO; OTPE30K; JIyY;
yroJ1; IOMaHylo;

5

OKPY>KHOCTB;

9

CamoolIieHKa ¢
HCITOJIb30BaHUEM
«OneHogyHoOro
JIACTa;

2.3. | U3mepenue JyIuHbI OTpe3Ka,
METPHUUYECKUE EMHUILIBI
W3MEpEeHUsl JJTNHBL

BeraucnaTs qiauHbl
OTPEC3KOB; JIOMAHBIX;

[IpakTryeckas
pabora;




2.4.

OKpyXHOCTb U KpYT.

Pacmo3nasate Ha

yepTexKax;

PUCYHKaX;

OTINCHIBATE;

HCIIOJIb3YS

TEPMHUHOJIOTHIO; U

n300paxkarh;

C IOMOUIBI0 YEPTEKHBIX

WHCTPYMEHTOB: TOUKY; MIPSAMYIO;

OTPE30K; JIyY; yroJ; JOMaHYI0;

;

OKpPY>KHOCTb;

Ncnonb30BaTh IMHEHKY U TPAHCTIOPTUP Kak
WHCTPYMEHTBI JIJ151 IOCTPOEHUS U U3MEPEHUS:;
MU3MEPATH IJIMHY OT Pe3Ka; BEIUUUHY

yTIJIa; CTPOUTH OTPE30K 3aJaHHOU

JUTUHBL; YTOJI; 3aJJaHHOM; BEJIMYUHBI;
OTKJIaJIbIBaTh UPKYJIEM PaBHBIE

OTPE3KHU; CTPOUTH OKPY>KHOCTh

3aIaHHOTO; paJInyca;;

YeTHBIN 01IPOC;

2.5.

[IpakTnueckas pabora
«[TocTpoenue y3zopa u3
OKPY>KHOCTEI».




2.6.

VYroi.

Pacnio3naBats Ha

YepTeKaAX;

PUCYHKaX;

OIIMCBIBATh;

UCIIOJIb3Ys

TEPMUHOJIOTHIO; U

n300paxkarh;

C IMIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB: TOUKY; IPSIMYIO;
OTPE30K; JIyY; YroJI; JOMaHyI0;

b

OKPYXHOCTB;;

YeTHBIT 01IPOC;

2.7.

[IpsiMoit, ocTpEIiL, TYHON U
Pa3BEPHYTHIN YIJIBL.

Pacno3naBate Ha yeprexax;

PHCYHKaX; OTIUCHIBATH;

WCITIOJIb3YsI TEPMHUHOJIOTHIO; U

n300pakaTh; C TOMOIIBIO

4epTEKHBIX HHCTPYMEHTOB:

TOYKY; MIPSMYIO; OTPE30K; JIyY;

yTOJI; IOMaHYIO;

5

OKPYXHOCTb;

Pacrio3naBath 1 n300pakath Ha
HEJIMHOBAHHOM U KIIeT4aToi Oymare mpsMoi;
OCTpBIH; TYIIOW;

pa3BEPHYTHIN YIiIbl; CPABHUBATH YTJIbI,

9

[TpakTnueckas
pabora;




2.8. | U3mepeHue yrios. 5 Hcnonb30BaTh TMHENKY U TPAHCIOPTUP KaK KoHnTpoabHas
WHCTPYMEHTHI JJIsi TOCTPOCHUS U U3MEPCHHUS:; pabora;
U3MEPSTH JTMHY OT Pe3Ka;
BEJIMYUHY YTJIa; CTPOUTH OTPE30K
3a/IaHHOM JTMHBI; YTOJI; 3a/JaHHOM;
BEJIMYMHBI; OTKJIAIBIBATH ITUPKYIIEM
paBHBIE OTPE3KU; CTPOUTH
OKPY>KHOCTb 33/IaHHOTO; paJnyca;
;
2.9. | Ilpaktuyeckas padborta 0
«Iloctpoenue
yrioBy»lIpakTnueckas
pabota «IlocTpoenue
YTIIOBY
Hroro no pazneny: 18
3.1. | IpoOs. 5 YwuTaTh ¥ 3aITUCHIBATE; YcTHBIH onpoc;
CpaBHHUBATh OOBIKHOBEHHBIE
Ipo0u; mpeanarars;
000CHOBBIBATh U; 00CYX/1aTh
CIOCOOBI YOS IOYUBAHUS
npo0eit;
3.2. |IIpaBumnbHbIE U 2 Yurath U 3a11UCHIBATh; Camoo1eHKa ¢

HeMpaBWIbHbIE IPOOH.

CpPaBHHMBATh
0OBIKHOBEHHBIE APOOU;
npe/yiarath;
000CHOBKIBATH H;

HUCII0JIb30BaHUEM
«OLEHOYHOTO
JINCTa;




00CyXI1aTh CTIOCOOBI YIOPSAIOYNBAHUS
npo06eit; 3HaKOMHUTBCS C UCTOpUEH
pa3BUTHS apUPMETUKU;;

3.3.

OcHOBHOE CBOICTBO ApoOU.

3.4.

CpaBHeHue 1po0Oeii.

N300paxkaTe 0OBIKHOBEHHBIE IPOOH TOUKAMU Ha
KOOPIWHATHOM MPSIMOi1; UCIIOIB30BATh;
KOOPJIMHATHYIO IPSMYIO JUIS CpaBHEHUS Apo0ei;
BbInonHATh TPUKUAKY U OLIEHKY pe3yibTara
BBIUMCIICHU; peAsaratb U NPUMEHATh TPUEMBI;
IIPOBEPKU BBIYHCIICHUN;

9

IIlucbMeHHbBIN
KOHTPOJIb;

3.5.

CrnoeHne ¥ BEIYUTaHNE
O0OBIKHOBEHHBIX JAPOOCH.

BrInoHATE apudMeTHIeCKrue TEHCTBUS C
OOBIKHOBEHHBIMH JIPOOSMH; IPUMEHSTh
CBOMWCTBA; apu(PMETHIECCKUX EHCTBUM ISt
palMoHaIN3alliy BBIUYMCIICHHUI;

K

YcTHBIN onpoc;

3.6.

CwmermranHast 1po0Ob.

[IpencTaBisTh CMEIIaHHYIO JPOOb B BUAEC
HENPaBUJILHOM U BBIACTATH 1IENIYI0 YaCTh YMCiIa
U3; HEMPAaBWIBHOM J1po0H;

[IpoBouTh HicceIOBaHUS CBOMCTB

Ipo0eif; onupasich Ha YUCIOBBIE
SKCIIEPUMEHTHI (B TOM; YHUCJIE C

MOMOIIIBIO0 KOMIIBIOTEPA);

b

I[TuceMeHHbBIH
KOHTPOJIb,

3.7.

YMHOXEHHE U JIeNIeHUe
OOBIKHOBEHHBIX IpO0Oeii;
B3aMMHO-00paTHbIEe JpoOu.




3.8. |Pemenue TekcToBbIX 3a1a4, |2 Pemate TeKCTOBBIC 3a7aUM, coEpIKaIIMeE IPOOHbIE | YCTHBIN OIpOC;
CO JIeprKalIux Apoou. JTaHHbIE, U 33/1a4¥ Ha HaX0XJACHHUE YacTH LEJI0T0 U
LIEJIOTO IO €r0 YacTH; BBIABIATH UX CXOJICTBA U
paznuuus;
3.9. | OcHOBHBIE 3a Jaul Ha 2 [IpuBoauTh, pa3dupaTh, OLICHUBATH PA3INYHbIC KoHnTposbHast
Ipoou. pelIeHHs], 3alI1CH PEIIEHUN TEKCTOBBIX 3ajay; paborTa;
3.10. | [Ipumenenuie OykB ams 4 Pemrate ypaBHeHUS; VYceTHBIN 0IpoC;
3aMyucyu MaTeMaTHYeCcKuX pemaTh 3a/1a4u ¢ OMOIIBIO YpaBHEHUI;
BBIpAXKXEHUN U
PEAJIOKEHUI
Hroro no pazneny: 23
4.1. | MHOTOYTOJIbHUKH. 3 [IpuBoAUTE TIpEMEPHI OOBEKTOB PEATLHOTO YcTHBIN 0npoc;

MUpa; UMEIOIUX (OPMY MHOTOYTOJIbHUKA;

;

PSIMOYTOJIbHUKA;

KBaJIpara;

TPEeYroJbHUKA;

OIICHUBATbh UX JIMHEHHBIEC Pa3MEPHI;

Pacno3naBaTh UCTHUHHBIE U JIOKHBIE BHICKA3bIBAHUS
0 MHOTOYT'OJIbHUKAX; IPUBOJUTH IPUMEPBI; U
KOHTPIIPUMEDHI;




4.2.

YeThIpEXYroJIbHUK,
IIPSIMOYTOJIbHUK, KBaJpar.

[IpuBoauTH IPUMEPHI 0OBEKTOB PEATHHOTO
MUPa; UMEIOIUX (OpMYy MHOTOYTOJIbHHKA;
;
PSIMOYTOJIbHUKA;

KBaJpara;

TPEYTrOJIbHUKA;

OIICHUBATh UX JINHEHHbIE
pa3mepsl; MccnenoBaTs CBOMCTBA
NpsIMOYTOJIbHHMKA; KBajpaTa
IIYTEM DKCIIEPUMEHTA;
HaOJIIOICHM S

;
U3MEpEHUS; MOJISIMPOBAHUS; CPAaBHUBATh
CBOMCTBA KBaJjpara U NPsSMOYTrOJbHUKA;

CaMooIcHKa ¢
HCII0JIb30BaHUEM
«O1neHo4yHoro
JIACTaY;

4.3.

[IpakTrueckas padota
«TocTpoenue
MPSIMOYTOJIbHHKA C
3aJJaHHBIMH CTOPOHAMHU Ha
HEJIMHOBAHHOM Oymarey.

4.4.

TpeyronapHUK.

N306paxaTh OCTPOYTrOJIbHBIE;

IPSIMOYTOJIbHBIE U TYIIOYTOJIbHBIE TPEYTOJIbHUKH;
Pacnio3naBaTh UCTHUHHBIE U JIOKHBIE BHICKA3bIBAHUS
0 MHOTOYT'OJIbHUKAX; IPUBOJUTH PUMEPBHI; U

KOHTPIIPUMEDHI;

YcTHblM onpoc;




4.5.|Ilnomane U 1nEepUMETP 4 Brpruucnate: nepumerp IIpaxTrueckas
NPSIMOYT OJIbHUKA TPEYTOJIbHUKA; pabota;
MHOFO}’FOJII)HI/IKOB, HpﬂMOYFOHLHI/IKa;
COCTaBJICHHbBIX MHOTOYTOJIbHUKA; TIOIAb;
HPAMOYTOJIBHHKOB, IPSMOYTOJIbHUKA; KBAa[paTa;
CANHHIIBI M3MCPCHHA HccnenoBaThb CBOMCTBA
Iiotazq. MPSIMOYTOJIbHUKA; KBaJpaTa
IIYTEM DKCIIEPUMEHTA;
HaOIIOAEHHUS,;
;
WU3MEPEHHS;
MOJICIMPOBAHMS;, CPAaBHUBATh CBOMCTBA KBaApaTa 1
npsiMoyroJibHUKa; MccnenoBaTh 3aBUCUMOCTh
TJIOIIAIM KBaApaTa OT JJTMHBI €T0 CTOPOHBI;
4.6. | [TepumeTrp MHOTO 4 BbraucisTe: nepumeTp CamooneHKa ¢
YTOJIbHUKA. TPEYroJbHUKA; HCIIOJIb30BAHNEM
IPAMOYTOJIbHUKA, «OLeHoYHoro
MHOT'OYTOJbHUKA; TUIOLIAb; JIACTa»,
NPsIMOYTOJIbHUKA; KBAJApaTa;
Pemrats 3a1aun U3 peanbHOM KU3HU;
npeiarath ¥ 00CYX/1aTh Pa3IMyHbIC
CrocoObl penieHus ; 3a1ay;;
Hroro no pazneny: 17
5.1. | lecatnuHas 3anuch 4 [IpencraBiasTh AeCATUUYHYIO APOOb B BHIE YcTHBIN onpoc;

npooei.

OOBIKHOBEHHOM; YNTATh U 3aIIMCHIBATD;
CpaBHHUBATh; IECATUYHBIE APOOH;
npeJaraTh;

000CHOBBIBAThH M 00CYK/J1aTh CIIOCOOBI
YIOPSAOYUBAHUS; IECATUIHBIX TPOOEii;




N3o06paxars gecsTHUHBIC APOOU TOUKAMH Ha
KOOPAMHATHOU IIPSMOIL;;

5.2. | CpaBHEHHUE JIECATUYHBIX 4 N3ob6paxats AecITUUHBIC TPOOU TOUKAMU Ha CamoorieHKka ¢
npoOeit. KOOPJAWHATHOM IIPSIMOIA; HCII0JIb30BAHUEM
3HAKOMUTbHCS C UCTOPUEN pa3BUTHS apU(PMETHKHY; «OLeHo4HOro
JUCTAY;
5.3. | deiicTBus ¢ necsaTuuHbiMu | 18 BBISBIATE CXOJCTBA M Pa3IM4Msl IPABUII KoHTtposbHas
ApoOIMH. apuMeTHyecKuX NeHCTBUI ¢ HaTypaJlbHbIMU; pabora;
YHCIIaMU U IECATUYHBIMU APOOSIMU; OOBACHATH CamoorieHKa ¢
HX; HCI0JIb30BaHNEM
BBIOIHATE aprudMeTHIECKHE IEHCTBUS C «OnenoyHoro
JECATUYHBIMH JPOOSMHU; BBITIOIHATH NPHKUIKY JmcTay,
W; OLICHKY pe3yJbTaTa BEIYMCIICHHUI;
[IpumeHATh CBOMCTBA apU(PMETHIESCKUX NEHCTBUI
JUISl pallMOHAJIM3ALMH BBIYUCICHUN;
.5.4. | OxpyrieHue 1ecITHIHBIX 3 [IpuMeHATh NPaBUIIO OKPYTIECHUS YcTHblN onpoc;

npoOei.

JECATUYHBIX Apo0Oeit; [TpoBoauTh
HCCIIEA0BAHUS CBOMCTB IECATHYHBIX
npo0eii; omupasch Ha YHCIIOBHIC;
AKCIIEPUMEHTHI (B TOM YHCIIE C
MTOMOIIIbIO KOMITBIOTEPA); BBIJIBUTATh
TUIIOTE3bI ¥ IIPUBOIUTH UX;
000CHOBaHHS;;




5.5.

Pemenne TeKCTOBBIX 3a71a4,
CoJIeprKalux Apoou.

Pemartes TekcTOBBIC

3a/1a4uu; coeprKalue

NpoOHbIE JaHHBIE; U Ha

HaXO0KJICHUE YacTU

IIEJIOTO H;

IIEJIOrO II0 €0 YaCTH; BBISBIIATH HX
CXOJICTBA U pasznuuus; MoaenupoBaTh X0
pelieHus 3a1a4u ¢ TOMOIIBIO PUCYHKA;
cxembl; Tabnuibl. [IpuBOIUTH;

;
pa3bupats; OIEHUBATH

pa3IUYHBIE PEIICHNS,

3aIUCH PEIICHUH

TEKCTOBBIX 3aJ1a4;

OnepupoBaTh APOOHBIMU YUCITAMH B PEATbHBIX
JKU3HEHHBIX CUTYaIHsIX;

9

YeTHBIN 01IPOC;

5.6.

OCHOBHBIE 3a Ja4d HA
poowu.

PemraTte TekcTOBEIC

3aJ1a4uu; CoJIepKaIIne

JIpoOHbIE TaHHBIC, U HA
HaXO0KJIEHUE YacTH

LIEJIOTO H;

LIEJIOTO I10 €0 YaCTH; BBISIBIIATE UX
CXOJICTBA U pasznuuust; Kpurtnuecku
OIICHUBATb MOJIyYEHHBINH PE3yNbTaT;
OCYHIECTBIISATh CAMOKOHTPOJIb; IPOBEPSIS;
OTBET Ha COOTBETCTBHE

YCIIOBUIO; HAXOAUTh OMIMOKH;

KonTposbhas
pabora;

Hroro no pazneny:

42




6.1. | MHOTOrpaHHUKH. [IpuBoAUTH IPUMEPHI 0OBEKTOB PEATHLHOTO YcTHBIN 01poc;
MUpPa; UMEIOIUX POPMy MHOTOTPAHHUKA,;
;
MPSIMOYT'OJIBHOTO
napaJuieNienunena; Kyoa;
6.2. | U3o0Opaxenue Pacnio3naBath Ha yepTexkax; VYerHbIl onpoc;
MHOTOTPaHHUKOB. PHUCYHKaX; B OKPY>KaIOIIEeM
MHUpE IPSIMOYTOJIbHBIN;
napajuiesenunesn; Kyo;
MHOTOTPaHHHUKH; ONACHIBATH;
WCITIOJIh3YSI TEPMUHOJIOTHIO;
OIICHMBATh; TUHCHHBIC
pa3Mepsl;
M3ob6paxats kyd Ha KJIeTUaTON Oymare;;
6.3. | Moaenu nmpocTpaHCTBEHHBIX
Tel.
6.4. | [IpsMOyroabHBIHI N3o0paxkaTs Ky0 Ha KieT4aToi Oymare; YcTHBIH onpoc;
napajuiesenumne;, Kyo. MoaenvpoBaTh Ky0 U Mmapajuiesenumes] u3 Oymaru
U IPOYMX MaTEepUaNoOB; 00BACHATH CIIOCO0;
MOIETTUPOBAHUS;
6.5. | Pa3BépTku KyOa u N3o0paxkaTs Ky0 Ha KileT4aToi Oymare; YcTHBIHM onpoc;
napasuieNienune/a. PacnioznaBate u n300pakath pa3BEPTKHU KyOa U
napasuienenunena; MoaenupoBaTs KyO u
napasuiesienunesa u3 OyMmaru ¥ mpoyrux MaTepHasos,
00BSACHATH CNIOCOO MOJICTTMPOBAHUS;
6.6.. | I[Ipaktuueckas pabora

«Pa3BépTka KyOa».




6.7. | O6BEM KybOa, 5 Haxomuts u3mepenusl, BBIYUCIATH IO KoHTposbHast
IIPSIMOYT OJIbHOTO MOBEPXHOCTHU; 00BEM KyOa, MPsIMOYTrOJILHOTO paborta;
napajuicjicuieaa napanjiesienuIiesa; uccjiIeJ0BaTh 3aBUCUMOCTD

00BEéMa Kyba OT AITUHEI ero pedpa, BBIABUTATh U
000CHOBBIBATh TUIIOTE3Y;

HabumtoiaTe 1 IpoBOIUTE aHAJIOTUN MEXKTY
HNOHITHUSIMU TIJIOLIAAN U 00BbEMa, IEpUMETpa U
TJIONIA/IM TOBEPXHOCTH;

Hroro no pazaeny: 10

Paznen 7. IloBropenue u 00001eHne

7.1. | IToBTOpEHHE OCHOBHBIX 7 Beruncnsate 3HaueHus KonTposbhaas
MOHSATUH U METOJIOB Kypca 5 BBIPAKECHUIL; COAEPKAIIUX pabora;

Kjacca, 0000IIeHre 3HaHUH

HaTypaJbHBIC YHUCIIA;
OOBIKHOBEHHEIE H;

JIECITUYHBIC TpOOH;

BBITIOJTHATH TIPEOOpa30BaHUS

yucen, Beibupats crioco6

CpaBHEHHUS YMCEJI; BEIYMCIICHU;
MIPUMEHATH CBOMCTBA

apuMETUYECKUX; TCHCTBUN TS
panMoHaIM3allid BEIYUCIICHHH;
OcymIecTBISITh CAMOKOHTPOJIb BBITIOTHSAEMBIX
JEHCTBUI M CaMOTIPOBEPKY Pe3yibTata;
BBIYHCIICHHI;

Pemate 3amaun U3 peanbHON KU3HY;
MPUMEHATh MATEMAaTUYECKUE 3HAHUS JJIs1
pellleHus 3a/1a4; U3 IPYTUX y4eOHbIX
npeaMeToB; PemaTe 3a1au pa3HbIMU




croco0amu; CpaBHUBATH CITOCOOBI
pelIeHHs 3a/1a4M; BBIOUPATS;
paIMoOHAIBHBIN CIIOCO0;

o

Hroro no pazneny:

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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