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QenepanbHas paboyas mporpamma mno mnpeamery «Marematukay s
oOyuaromuxcsa ¢ PAC Ha ypoBHE HauaJlbHOTrO 00IEro 0Opa3oBaHUs COCTaBIIEHA
Ha ocHoBe TpeOoBaHM K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTeIbHOMU
MIPOrpaMMbl HAYAJILHOTO 00LIEro oOpa3zoBaHus, IpeacTaBieHHbIX B DenepanbHOM
rOCyJapCTBEHHOM  00pa30BaTEIbBHOM  CTaHJApPT€  HA4daJbHOTO  OOWIETO
obOpaszoBanus, PenepanbHOM TOCYAAapCTBEHHOM O00pa30BaTENbHOM CTAaHIAPTE
HayajabHOro ooOmero oOpa3oBaHusa maiud oOywaromuxcs ¢ OB3, a Taxxke

®denepanbHON ITPOrpaMmMe BOCIIUTAHUS.



HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o yueOHOMY mnpenmery «MaremaTuka» (mpeaMeTHas
ob0nacth «MareMaTtuka ¥ MHQOpPMATHKA») BKIIOYAET MOSICHUTEIBHYIO 3aIlHCKY,
cojepkanue yueOHoro npeamera «Matematukay» 11 1, 1 qonoaHuTensHoOrO, 2, 3,
4 KJIacCOB HayaJbHOW IIKOJBI, pacrpefeiéHHOoe M0 rojaM oO0y4YeHus,
IJIAaHUPYEMbIE pe3yJbTaThl OCBOCHHUSI yueOHOro mnpeaMera «MaTeMaTuka» Ha
YpOBHE HayajJbHOro o0O0IIero o0pa3oBaHUs M TEMaTUYECKOE IIJIAaHUPOBAHUE
U3YUYEHUS Kypca.

OdenepanbHas aJanTUpoBaHHas pabodyass mporpamMma 1o Y4eOHOMY
npeamety «MaremaTukay pa3paboTaHa ¢ y4eToM OCOOBIX 00pa30BaTEIbHBIX
notpeOHocTel ooyuaronuxcs ¢ PAC.

[TosicHuTenpHasT 3ampicka OTpakaeT OOIIME IEeJIM W 3aJaud H3Y4YeHUS
npeaMeTa, XapaKTEPUCTUKY TMCUXOJOTMYECKUX MNPEANOCHUIOK K €ro M3yYEHHIO
MIIaAMMMU KoJibHUKaMu ¢ PAC; MecTo B CTPYKType y4eOHOTO IUIaHa, a TaKke
MOJIXOJIbI K 0OTOOPY COJIep KaHMsl, TUNIAHUPYEMbIM pe3yJIbTaTaM U TEMaTHYECKOMY
IJIAaHUPOBAHUIO.

Copnepxanue oOydeHHUsI pacKphIBAe€T COJEp)KaTEIbHbIE JIUHUH, KOTOPHIE
IpenjararoTcss s 00S3aTeNbHOTO M3Yy4YeHUs B KaXJAOM Kilacce HadalbHOU
IIKOJIBI.

Cognepxanue o0O0y4eHMST B KaXJIOM KIJIacce 3aBepIIACTCS IEepPeYHEM
YHUBEpCANbHBIX  y4eOHBIX  gedictBuii (YY) —  mo3HaBaTeNbHBIX,
KOMMYHUKATHUBHBIX W PETYJIATUBHBIX, KOTOPHIE BO3MOXXHO (HOPMHUPOBATH
cpenctBamu ydeOHoOro mpenmera «Marematuka» ¢ Y4ETOM BO3PACTHBIX U
WHJMBUAYAIbHBIX OCOOEHHOCTEM MiaAamux mkoiabHUKoB ¢ PAC. B mnepBow,
MEPBOM JOMOJHUTEIBHOM M BTOPOM KJlaccax MpeJiaraeTcsi mporeieBTHYeCKU
ypoBeHb (popmupoBanus YVY]l. B mo3HaBaTeNbHBIX yYHUBEPCAIbHBIX YUEOHBIX
NEHUCTBHUAX BBIJEICH CCIMaIbHbBIN pa3aen «Padora ¢ nHpopmanueit». C yaétom
TOrO, 4YTO BBINOJHEHUE TPAaBUI COBMECTHOM JEATENIbHOCTH CTPOUTCS Ha

WHTErpaluu PEeryJsSTUBHBIX (OMNpe/eiEHHbIE BOJIEBBIE YCHIIMS, CaMOPEryJsius,



CaMOKOHTPOJIb, TPOSIBJICHUE TEPIEHUS U JOOPOKETATEILHOCTH MPU HATAXKUBAHUU
OTHOIIIEHUM) M KOMMYHHMKATUBHBIX (CIOCOOHOCTH BEpOAIbHBIMHU CPEACTBAMHU
YCTaHABIIUBaTh B3aUMOOTHOILICHUS]) YHUBEPCAJIbHBIX YYEOHBIX ACHCTBUM, HX
NepedyeHb JaH B choelualbHOM pazjaene — «CoBMecTHas AEeSTENbHOCTDY.
[Inanupyemble  pe3yabTaThl  BKIIOYAIOT  JIMYHOCTHBIE, METaNpeIMETHBIC
pe3ybTaThI 3a Mepuoj; 00yUdeHHUsl, BKIIIOYAsi Pe3yibTaThl JOCTHKECHUS KU3HECHHON
KOMIIETCHITUH, a TAKXKe MPeMETHbIE JOCTHKEHUS Mitaamiero mkonbHuka PAC 3a
KaXJIbIH TOJT 00yUeHHUs B HAYaIbHOM IIKOJIE.

B Tematrdeckom miaHUpOBaHUY OMMKMCHIBAETCS MMPOTPAMMHOE COJIEpIKaHUE
IO BCEM pazjienaMm (TemMaM) cojaepXkaHusi OO0y4deHHUs KaxJOoro Kiacca, a TakkKe
PacKpbhIBaIOTCA METOJbI M (OPMBI OpraHu3aluu OO0y4YeHUS U XapaKTEepPUCTHKA
BUJIOB JESATEIBHOCTH, KOTOPHIE LIETIECO00Pa3HO UCIIOIB30BATh IPU U3YYCHUH TOU
WIM WMHOW mporpaMMHON Tembl (pasnena) IlpencraBieHbl Takke CrIOCOOBI
opranuzaiuu 1uddepeHIMpoOBaHHOTO 00 yICHUSI.

B HavanpHOMN 1IKOJNE M3yYeHHE MaTEMaTUKH MMeeT oco0oe 3HaueHue B
Pa3BUTHH MJIQJIIIETO MKOJIbHUKA. [IproOpeTEHHBIE UM 3HAHMUS, OTIBIT BBHITTOJIHEHHUSI
IPEAMETHBIX W YHUBEPCAIBHBIX JACHCTBUM HAa MaTEMaTUYECKOM MaTepuale,
NEPBOHAYATBHOE OBJIAJICHUE MATEMAaTUYECKUM SI3BIKOM CTaHYT (YyHIaMEHTOM
0o0y4eHHs B OCHOBHOM 3BEHE IIIKOJBI, a TakkKe OyayT BOCTpEOOBAaHBI B KU3HHU.
N3ydeHne MareMaTMKHM B HayajbHOM IIIKOJIE HAIpPAaBICHO Ha JIOCTUKECHUE
CIeaylolnuX o0pa3oBaTeIbHBIX, pa3BUBAIOIIUX IEJeld, a TakkKe Ieyei
BOCIIUTAHMUSL:

I. OcBoeHue HaYaIbHBIX MATEMaTUYECKUX 3HAHUN — T[IOHUMAaHUE
3HAYEHUS BEIMYUH U CIIOCOO0B UX M3MEPEHHUS;, UCTIOIb30BaHUE apHU(PMETHIECKUX
CIIOCOOOB TSI pa3pelIeHHsI CIOKETHBIX CUTYyaIHi; GOPMUPOBaHNE YMEHHUS PEIIaTh
ydeOHble ¥ TPaKTHYECKHE 3aJadd CpeACTBaMH MaTeMaThku; pabota cC
ANTOPUTMAMH BBITTOTHEHUS apUPMETHICCKUX TCUCTBHH.

2. @opmupoBaHue (YHKIIMOHAIBHON MaTeMaTU4YeCKOM TpPaMOTHOCTHU
MJIQJIIIEr0 IIKOJIbHUKA, KOTOpas XapaKTepHu3yeTCs HAJIMYUMEM Yy HEro OIbITa

pPCUICHUA y‘-IC6H0-HO3HaBaTeJIBHBIX u y‘-IC6HO-Hp3KTH‘I€CKHX 3aJga4, IIOCTPOCHHBIX
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Ha TMOHMMAaHUM M TPUMEHEHUM MATEeMaTUYECKUX OTHOIICHUH («4acTb-1IE0eY,
«OO0BIIE-MEHBIIIE», «PABHO-HEPABHO», «IOPSIOK»), CMbICIA apUPMETUUYECKUX
NencTBUM, 3aBUCUMOCTEN (paboTa, IBIKEHUE, TPOIOKUTEILHOCTE COOBITHS ).

3. ObGecnieyeHre MaTeMaTHYECKOrO0 Pa3BUTHs MIIAJIIIETO MIKOJbHUKA —
dbopmupoBaHue CIOCOOHOCTH K HHTEIUIEKTYallbHOW  JIESITEIBHOCTH,
MIPOCTPAHCTBEHHOT'O BOOOPAXKEHUSI, MAaTEeMaTHUYECKOM peud; YMEHHUE CTPOUTh
paccyXJIeHusi, BbIOMpaTh apryMEHTAIMI0, pa3inyaTh BepHbIE (MUCTUHHBIE) U
HeBepHbIEe (JIOXKHBIE) YTBEPXKJICHHS, BECTU MOUCK HHMOpManuu (MIPUMEpOB,
OCHOBAHUM /ISl yIIOPSIOYEHU S, BAPUAHTOB U JIP. ).

4. CraHoBieHUE Yy4eOHO-IO3HABATEIbHBIX MOTHBOB M HMHTEpeca K
U3YYEHUI0 MaTEeMaTUKH ¢ YMCTBEHHOMY TpyAy; BaKHEHIIUX Ka4yeCTB
UHTEJUICKTYaIbHON  JEATETbHOCTU: TEOPETUYECKOr0 M IPOCTPAHCTBEHHOTO
MBIIUICHUSI, BOOOpaXCHHWS, MaTEeMaTWYECKOW  peud, OpPUEHTUPOBKH B
MaTEMaTUYECKUX TEPMUHAX U TOHSATHUSAX; TMPOYHBIX HABBIKOB HCIIOJIH30BaHUS
MaTEMaTUYECKUX 3HAHUN B MOBCETHEBHOMN KU3HU.

B ocHOBe KOHCTpyHMpOBaHMsI COAEpKaHUS W OTOOpa IUTAHHPYEMBIX
PE3YNIbTATOB JIEXKAT CJEAYIOLIME LEHHOCTH MAaTEMAaTHUKH, KOPPEIUPYIOLIUE CO
CTaHOBJIEHUEM JTMYHOCTU MJIAIIETO MIKOJbHUKA:

® T[IOHMMaHHE MaTeMaTHYECKUX OTHOIICHUN BBICTYNMAE€T CPEICTBOM

MO3HAHUSI 3aKOHOMEPHOCTEW CYIIECTBOBAHUS OKPYXKAIOIIETO MHpa,

($akTOB, MPOIIECCOB U ABJICHUM, MPOUCXOSAIINX B MPUPOJIC U B OOIIECTBE

(XpOHOJIOTHUS COOBITUHN, MPOTSHKEHHOCTH 10 BPEMEHH, 00pa30BaHUE IIEJIOTO

U3 YacTeil, u3mMeHenue Gopmel, pazMepa u 1.1.);

® MaTeMaTH4eCKUEe MPEICTABICHHS O YHCIIaX, BEIMYMHAX, TEOMETPHUUECKUX
durypax SBISIOTCS YCIOBHEM II€JIOCTHOTO BOCIPUATHS TBOPCHHUI

IPUPOJIBI U YeTIOBeKa (MaMATHUKH apXUTEKTYPbI, COKPOBHUIIA UCKYCCTBA U

KyJbTYPBI, 00BEKTHI TPUPOIHI);

® BJIAJCHUE MATEeMaTHYECKUM SI3BIKOM, 3JIEMEHTAMHU aJITOPUTMHUYECKOIO
MBIIUICHUS] TO3BOJISIET YYEHUKY COBEPUICHCTBOBATh KOMMYHUKATUBHYIO

NEeATeNIbHOCTh  (apryMEHTHUPOBaTh CBOKO TOYKY 3pEHHS, CTPOUTH
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JIOTUYECKHUE IIEMOYKH PacCyXICHUH; OMpoBeprath WU MOATBEPXKAATh
HUCTUHHOCTH MPEINOIOKEHUS).

Mnanimue MKONIBHUKYA MPOSIBISIOT UHTEPEC K MATEMATUYECKOM CYITHOCTHU
MPEAMETOB U SIBJICHUN OKPYXAIOMIEH >XU3HHU — BO3MOXHOCTH HX H3MEPUTH,
OTPENIeNIUTh BEJIWYHHY, (POPMY, BBIIBUTH 3aBUCUMOCTH M 3aKOHOMEPHOCTH HX
pacCIiONIOKEHHsT BO BpPEMEHHM U B TpocTpaHcTBe. (OCO3HAHUIO MIIAAIINM
IIKOJIbHUKOM MHOTHUX MaTeMaTUYeCKUX SIBJICHUW TIOMOTaeT ero Tsira K
MOJIETMPOBAHMIO, YTO 00JIETYaeT OCBOEHUE OOIIEero crnocoba pemeHust ydeOHou
3a/1a4M, a Takxke padoTy C pa3sHBIMU cpelcTBaMu HMHGOPMAIlMU, B TOM YHUCIE U
rpadudeckumu (Tabnuila, 1uarpaMmma, cxema).

B HauanpHO#W mIKONE MaTeMaTUYeCKHE 3HAHUSI M YMEHUS MPUMEHSIOTCS
IIKOJIBHUKOM TPU U3YYCHUU JIPYTrUX y4eOHBIX MPEeAMETOB (KOJTMYECTBEHHBIC U
POCTPAHCTBEHHBIE  XAPAaKTEPUCTHUKH, OICHKHA, pacy€éThl U  TMPUKHUIKA,
UCIIONIb30BaHUe  rpaduyeckux  (GopM  TpeacTaBlieHUs  UH(OpMaIun).
[IpuoOpeTéHHbIE  YYEHHMKOM  yMEHHS  CTPOUTh  AJITOPUTMbBI,  BBHIOUPATH
palMoHaNIbHBIE CITOCOOBI YCTHBIX U MUCHbMEHHBIX apu(PMETUUECKUX BBIUMCICHUH,
npUEMBI IPOBEPKU MPABUIBHOCTU BBITIOJHEHHUS JACHCTBUM, a TAK)KE pa3IMUCHHUE,
Ha3bIBaHUE, N300paKEHHE TEOMETPUIECKUX (PUTYp, HAXOXKIEHUE T€OMETPHUECKHIX
BEIMYUH  (IyIMHA, TEpUMETp,  IUIOU[aAb)  CTAHOBATCS  IOKa3aTEIsIMU
chopMHUpOBaHHON (YHKIMOHATBHOW T'PAMOTHOCTH MJIQJIIETO IIKOJbHUKA U
MPEANOCHUIKON YCIIEITHOTO JajdbHEHIIero oOy4eHusl B OCHOBHOM 3BEHE IIIKOJIBI.

Jist o6yuatonuxcs ¢ PAC uzydenue npeamera «MaTtemMaTHka TakKe UMEET
KOPPEKIIMOHHO-Pa3BUBAIONTYIO HAMPABIIEHHOCTH 32 CUET KOMIICHCAINH Je()UITUTOB,
CBSI3aHHBIX C OCOOBIMH O0pPa30BATEIBHBIMUA TOTPEOHOCTAMH JTaHHOW KaTETOpPHU
00ydJarommxcs.

Tak, mis obydaromuxcs ¢ PAC nmoHMMaHWe MaTeMaTHYECKHX SIBICHUU W
MaTeMaTU4eCKOM CYIIHOCTH MPEIMETOB JaeT BO3MOXKHOCTh pPACUIMPUTh HUX
MpeACTaBICHUs 00 OKpYXalolleM MHUpe, TOJYy4YuTh HaBBIKM W 3HAHUA,
HEOOXOJuMbIE UM B OOBIIEHHOW Xu3HU. OOyueHHe MaTeMaTUKe BIMSET Ha

pPa3BUTHUC a6CTpaKTHOFO MBINIJICHUA, TOTHICCKOI'O U KPUTUICCKOI'O MBIIJICHUA, YTO
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SIBJISIETCSL OJJHOM M3 OCHOBHBIX 3aJ1au KOPPEKIIMOHHO-PA3BUBAIOIIETO0 O0yUCHUSI.

VY O6onpmmHcTBa 0Oyyatonuxcss ¢ PAC Moryt otmedarbcsi BbIpa)K€HHbIE
TPYAHOCTH B OCBOEHHUH MPOrPaMMHOT0 MaTepuana 1o npeaMety «MaremaTukay.
OTU TPYAHOCTH CBSI3aHBI C HEAOCTATOYHOM C(HOPMUPOBAHHOCTHIO JIEKCHKO-
rPaMMaTUYECKOTO CTPOsI PeUH, HEPAaBHOMEPHOCTHIO PAa3BUTHSL Y OOYUYaIOIIUXCS
JTAHHOM TPYMIBI MCUXUYECKUX (PYHKIUMA U y4eOHBIX HABBIKOB, TPYJHOCTSIMU KaK
nepeHoca TMOJYYCHHBIX HABBIKOB U3 OJHOM 00JacTH B JIPyryro, TaKk U
CaMOCTOSITEILHOTO UCTIOJIb30BAHUSI X B COOCTBEHHOM yueOHOMU NeATeIbHOCTH.

BcenencrBue ocoOeHHOCTEW peueBOro pa3BUTHS MIIAJIIUX IIKOJIBHUKOB C
PAC, yyamumcs CJ0XKHO NMepecKa3blBaTh U3YYEHHbI MaTEpUAJl CBOMMHU CIIOBAMU
WJIM COCTABJISITh COOCTBEHHBIC TEKCThI HA 33JIaHHYIO TEMY.

Onnoit u3 Hanbosee coxkHbIX 11 yuarnuxcs ¢ PAC tem sBisieTcs pelieHue
TEKCTOBBIX 3a/1a4. ¥Y oOydaronuxcsi ¢ PAC Hepenko BBISIBISETCS HEJI0CTaTOYHAs
c(hOpMUPOBAHHOCTh (PYHKIIMOHAJIBHOTO M CMBICIIOBOTO UTEHHUS M, BCJIEICTBUE
ATOr0, HEJOCTATOYHOE MOHMMAaHUE TEKCTa 3ajadd. [Ipu pemeHur TEeKCTOBBIX
3a/1a4 yJaliuMcsl CJIOKHO TPEJCTaBUTh COOBITHUSI, HA KOTOPBIX OCHOBBIBAETCS
YCJIOBHS TEKCTOBOWM 3ajJlaud  Uu3-3a  JASOUIIMTAPHOCTH BOOOPAKEHUS U
CcrenU(PUIHOCTH >KU3HCHHOTO OMBITa. DTUMH K€ NPUYMHAMHU OIPEACIISIOTCS
BBIPAYKEHHBIE TPYTHOCTH IIPU CAMOCTOSITEIbHOM COCTABJICHUM TEKCTOBBIX 3a]1a4.

[Ixonpauku ¢ PAC 3aTpyAHSIOTCS BBIICIUTH B YCIOBUM 3HAUUMYIO JIJIsI
pemeHns 3ajadd MH()OpPMAIHMIO, 3aTPYIHSIOTCS MPH HEOOXOJMMOCTH PEIICHUS
TEKCTOBBIX 3a/1a4, COJEPKAIINX KOCBEHHBIE (DOPMYIHPOBKHU WU (hpa3bl, UMEIONINE
MEPEHOCHBIN CMBICII.

Hecmotps Ha TO, 4TO OOJIBIIMHCTBO YYAIIMXCSI OCBAUBAET CUCTHBIC OTICPAIIHU
Ha JIOCTAaTOYHOM YPOBHE, HM CJIOXHO MOHATh CYThb TOrO WJIM HWHOTO
MaTEMaTUYE€CKOrO JICUCTBUS U ONEPUPOBATH MATEMATUUYECKUMH ITOHSITHSIMH TMPU
BBITTOJTHEHUU BBIYHUCIICHUIA.

[xonbaukun ¢ PAC 3arpynHsitoTcsi ¢ BBIOOPOM U3 YK€ OCBOCHHBIX
aJTOPUTMOB TMPU PEIICHUU MaTEMAaTHIECKOH 3a7a4H, a TaKXKe MPHU HEOOXOIUMOCTH

r'HOKOTO HCIIOJIb30BAHHS YK€ OCBOCHHOI'O aJIropurMa HWIHM CIr0 HN3MCHCHHMH.
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Oo6yuatomumces ¢ PAC cii0XHO BBINONHIATh TPUKUAKY PE3YJIbTaTOB BEIYUCIECHUH.
Y wmnagmux mkoabHUKOB ¢ PAC Hepenko BBISBISIETCS HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh MEJKOM MOTOPUKH, KOTOpas MOXKET TMPOSIBISATHCS B
CKJIOHHOCTH K Makporpaduu, TpyAHOCTSIX aKKypaTHOT'O BBIMIOJHEHHS YEPTEKEU U
CXeM, OIMUOKaX B 3aMHUCH BBIYUCICHUHN B CTOJIOUK, TpoOei Wi CTETICHEH YKca.
[Ipu popmMupoBaHUs YHUBEPCATBHBIX YUEOHBIX IEUCTBUNA Y 00YUaAIOLIUXCS C
PAC, ocobGeHHO peryasTUBHBIX 1 KOMMYHUKATUBHBIX, HEOOXO/IMMO YUYUTHIBAThH HE
TOJIbKO crenupuueckue TPYIAHOCTH ayTHYHBIX IIKOJbHUKOB B BBICTPaWBaHUU
COLMAJIBHOTO B3aUMOJICUCTBHS B IIKOJBHOM KOJUIEKTHBE, HO M UHAWBUYaJbHbBIC
MICUXOJIOTUYECKHE OCOOCHHOCTH, CHUJIBHBIE U CJIa0ble CTOPOHBI KOHKPETHOTO
YYEHUKA.
Obwue pexomenOayuu nO pealu3ayuu NpPocpamMmvl npu  o00yYeHuu
wxonbrukos ¢ PAC.
[Tpu 06yuenun mMuaamux mMKoJIbHUKOB ¢ PAC HeoOxoauMmo:
® aJanTUPOBAaTh METOJbl MPEJICTABICHUS HOBOTO MaTepHalia, CrocoObl
TEKYILEro KOHTPOJII W pENpe3eHTalluu IOJYyYECHHbIX 3HAHUW (Hampumep,
BBINIOJIHEHUE YacTH 3a1aHuil ¢ ucronbzoBanueM UKT);
® 33JCICTBOBATh BO3MOXHOCTHM  BHU3YQJIBHOW TMONJAECPKKH YCTHOU U
MUCBMEHHOW peyH, WCIOIb30BaTh HATJSIHBIE CpEACTBA OOY4YeHUS W
JOTIOTHUTENIbHYI0 BU3yalu3aluio (KapTOYKH ¢ 0O0paslioM BBITOJTHEHHUS
3a/1aHusl, KapTOYKH C IONIArOBbIM BBINIOJHEHUEM HWHCTPYKIUU Meaarora,
JIOTIOTHUTENbHBIE WIUTFOCTPAIINH, CXEMbI, TAOIHUIIBI I U3YYCHUS HEKOTOPHIX
JIEKCUYECKUX U TPaMMaTUYECKUX TEM U T.I1.);
® [P HEMOCPEICTBEHHOM 001IeHnH ¢ ooyuatomumes ¢ PAC nenarory ciemyet
VCKJIIOYNUTh W3 PEYM M3JUIIHIOK 3MOLMOHAIBHOCTh, UPOHUIO U CapKa3M,
JUIMHHBIE TPaMMAaTUYECKUE KOHCTPYKUUHM (OOBIYHO MPUEMIIEMBIM pa3zMep
peAJIOAKEHUS MPU BepOaTbHON KOMMYHHUKAIIMY Mearora ¢ 00y4arouumest —

5-6 cnoB);



® MpU U3YYECHUH CIOXHBIX TPAaMMATUYECKUX  KOHCTPYKIIMH  BaKHO
WCIIOJb30BaTh BU3YAJIBHYIO MOIJEPKKY (I[BETOBOE OTOOpa)k€HHWE wvacTen
peuH, OTIOPHBIE CXEMBI U TaOIHIIbI, KOHCTPYKTOPHI (ppa3 Ha KapTOUKax M T.I1.).
® [IpU HEJOCTATOUYHOW CHOPMHUPOBAHHOCTU T'PaPOMOTOPHBIX HABBIKOB MOTYT
UCIIOJIB30BAThCSl PA3JIMUHBIE CIIOCOOBI aJanTaly y4eOHBIX MaTepuajoB U
3aJlaHUl, B TOM 4YHCJI€ COKpalleHHe oO0bheMa MUCHhMEHHBIX 3aJaHui Mpu
COXpaHEHHH YPOBHS CJOXKHOCTH, BO3MOYHOCTH BBITIOJIHEHHUS 3aJlaHUM C
ucnonb3oBanueM cpeacts UKT u 1.1.;
® [Ipu NPEABSIBICHUN 3aJaHUH 11eJIecO000pa3HO ONMUPATHCS HAa 00J1aCTh CTOMKUX
uHTepecoB obyuaromierocs ¢ PAC. Takumu uMHTEpecaMu MOTYT OBITh Kak
pacrpocTpaHeHHbIe B cpejie ooyuaromuxcs ¢ PAC TeMbl, CBS3aHHBIE C METPO,
TPAHCIIOPTOM, KOCMOCOM, COJTHEYHOM CHCTEMOM, KUBOTHBIMU, JTFOOUMBIMU
MYJIBTOUIBMAMU UIH TEJICTPOrpaMMaMH.
B YueGHoM 1utaHe Ha M3ydeHHe MaTeMaTHUKHU B KaX0M KJlacce Ha4aJIbHOM
IIIKOJIBI OTBOJAUTCS 4 yaca B Helelro, Bcero 672 yaca. M3 Hux: B 1 kimacce — 132
yaca, B IEpPBOM JIOTIOJTHUTENILHOM Kiacce — 132 yaca, Bo 2 kinacce — 136 yvacos, 3

knacce — 136 gacos, 4 knacce — 136 yacos.
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COLAEPXAHUE YYEBHOI'O ITPEJAMETA «MATEMATHUKA»

OcHOBHOE conepkaHue OO0ydeHMsT B IporpaMMme IPEICTaBICHO
paznenamu: «Hucna u BeTUUYUHBDY, «ApudpMeTndeckue IeucTBUus», « TekcToBble
3anauny, «lIpocTpaHCTBEHHBIE OTHOLIEHUS W TE€OMETPUYECKHE (DUTYPBI»,

«Marematuueckasi ”HGOpMAaLIHS»

1 KIIACC

Yucaa u BeJUHYNHBI

Uucna ot 1 10 9: paznuuenue, urenue, 3anuch. Eqununa cuéra. Jlecarok.
Cuét npenMeToB, 3anuCh pe3yabrarta iudpamu. Yuco u mudpa 0 npu u3MepeHnH,
BBIYMCIICHUH.

Uucna B mpenenax 20: yTeHue, 3amuch, cpaBHeHHE. OJTHO3HAYHBIE U
JIBy3HAYHbIC YUCJa. YBeanueHrue (yMEHbIIICHUE) YUCia Ha HECKOJIBKO €IMHHUII.

Apudmernyeckne AeHCTBHUS

Cioxxenue u BblUMTaHUE yucen B mpeaenax 20. Ha3zBaHus KOMIIOHEHTOB
NEVUCTBUM, PE3YJIbTAaTOB JACWCTBUM CJIOXKCHHUS, BBIYMTAHUA. BbpluuTaHue Kak
nercTBre, 00paTHOE CIIOKEHUIO.

TexkcToBBIE 322U

TekcToBast 3amada: CTPYKTYPHBIC DJIEMEHTBHI, COCTABICHUE TEKCTOBOM
3a1a9i Mo o0pasiy. 3aBUCHUMOCTh MEXAY JaHHBIMH M HCKOMOW BEJIIMYMHOU B
TEKCTOBOM 3a/1aye. PenteHue 3aj1a4 B OJHO JICHCTBHE.

IIpocTpaHcTBeHHbIE OTHOILLIEHUA U TeoMeTpUUYecKue PUurypbl

Pacnonoxenue mpenMeToB M 0OBEKTOB Ha IUIOCKOCTH, B MPOCTPAHCTBE:
cleBa/cripaBa, CBEpPXY/CHH3Y, MEXIy, YCTaHOBJICHHE IIPOCTPAHCTBEHHBIX
OTHOILICHMH.

I'eomeTprudeckne  (Gurypsl: paclio3HaBaHHE Kpyra, TpEyrojbHHUKA,
NpSIMOYTOJIbHUKA, OTPE3KA.

MaremaTunueckasi HHpopmanus

COop nanHbIx 00 00BbekTE MO 00pasiy. XapakTepUCTUKN 00bEKTA, TPYIIIbI

00beKTOB (KoJIMUeCcTBO, (hopma, pazmep). ['pynmnupoBka 0OBEKTOB MO 3aJJaHHOMY
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MPU3HAKY.
3aKOHOMEpPHOCTb B PsAYy 3aJaHHBIX OOBEKTOB: €€ OOHapyXEeHHE,

IMPOJAOJIZKCHHUC PsAIa.

YHuBepcajbHble yueOHbIe 1eidcTBUA (MponeaeBTHYeCKUil YPOBEHb)
Vuueepcanvnvie noznasamenvrule yuebHvle OelcmEus:
— HaOII0JaTh MaTeMaTHYECKUE OOBEKTHI (YUCTIa, BETUYUHBI) B
OKPYXaIoIIEM MUPE;
— 0OHapy»XuBaTh 00IIee U PA3IUYHOE B 3aITUCH apU(PMETUIECKHUX
JICHCTBUI;
— TIOHUMAaTh Ha3HAYEHHUE U HEOOXOIMMOCTh UCIIOJIb30BAHMS BEJTUYUH B
KU3HU;
— HaOMI0JaTh JEUCTBUE U3MEPHUTEIIHHBIX TPUOOPOB;
— CpaBHMBATh JiBa OOBEKTA, JBA YHCIIA;
— pacnpenensTh 00beKThl Ha TPYIIIHI M0 3aIaHHOMY OCHOBaHHUIO;
— KOMHUPOBATh U3yYEHHBbIE GUTYPBI, PUCOBATH OT PYKH IO
COOCTBEHHOMY 3aMBICITY;
— TPUBOJUTH IPUMEPHI YUCEI, TEOMETPUIECKUX (PUryp;
— BECTH TIOPSAIKOBBIM M  KOJMYECTBEHHBIM cueT (cobmromarh
MOCJIEIOBATEIILHOCTD ).
Paboma c unghopmayueri:
— TMOHUMATh, YTO MATEMATUUYECKHUE SABJICHUS MOTYT OBbITh MPEICTABICHBI
C TOMOUIBIO Pa3HBIX CPEACTB: TEKCT, YMCIOBasl 3aIlHCh, PUCYHOK,
cxema.
Vuueepcanvnvie koMmynukamugeHvle yueonvie 0eucmeus:
— XapakTepu30BaTh (OMHUCHIBATH) YUCIIO, TEOMETPUIECKYIO QUTYDY,
— TIOCJIEIOBATENILHOCTh U3 HECKOJIBKUX YKCE, 3alTUCAHHBIX 110 TOPAJIKY;

— KOMMEHTHPOBATh XOJl CPABHEHUS IBYX OOBEKTOB;
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— ONMCHIBATh CIOKETHYIO CUTYyallMI0 M MaTEMaTHYECKOE OTHOIICHHUE,
IIPEICTABICHHOE B 3aJaye, ONHpasCh HA HAIVIAHBIE CPEICTBA;
ONMCHIBATH MOJOKEHUE NIPEAMETA B POCTPAHCTBE.

— pa3nuyaTh U UCIOJIb30BaTh MATEMATUYECKHUE 3HAKY;

— C MOMOIIBIO YUUTEISI CTPOUTH MPEIIOKEHUS OTHOCUTEIIBHO 3a1aHHOTO
Habopa 00BEKTOB.

Vuueepcanvnuvie pecynamugnvle yueonvie 0eucmeus:

— NpUHUMATh Yy4yeOHyl0 3ajady, yAepXKuBaTb €€ B Ipolecce
NEATENbHOCTH;

— JIeMCTBOBATh B  COOTBETCTBUU C NPEIJIOKEHHBIM  00pasloM,
UHCTPYKLHUEH;

— TPOSIBIISATh MHTEpPEC K MPOBEPKE pe3yJbTaTOB pEHIeHUs Y4eOHOU
3a/1a4M, C MOMOILUBIO YUYUTENS YCTaHABIMBATH MPUYMHY BO3HUKIIEH
OLIMOKYU U TPYJHOCTH;

— IIPOBEPATH MPABWIBHOCTh BBIYUCIICHUS C IIOMOILIBIO IPyroro npuéma
BBIIIOJIHEHUS JCUCTBUS.

Coemecmnas 0esimenbHOCHb:

— YMETb IPUHUMATH IIOMOILb YYUTENA U OAHOKIACCHUKOB;

— y4acTBOBaTh B I'PYIIIOBOM paboTe C MATEMaTUYECKUM MaTEpUaJIOM;

— BBIIOJIHATH IIPAaBUJIa COBMECTHOM [IEATEJIBHOCTH: OIOBapHUBATHCH,
CUUTATHCSA C MHECHUEM YUYUTENSA U JPYTUX ACTEH B IPYIIIIE, CIOKOMHO U

MUPHO pa3peniatb KOHQIUKTHI.

1 JOINOJIHUTEJbHBIN KJIACC

Yuciaa 1 BeJTUYHHBI

Uucna B mpenenax 20: uyTeHue, 3amuch, cpaBHeHHe. OJTHO3HAYHBIE U
JIBy3HAUHbIC 4YHCJa. YBeIWUYeHHE (YMEHBIICHHE) Yhclia Ha HECKOJBKO €IUHMIT
(moBTOpEHME MpoiiIeHHoro B 1 kiacce).

JnmiHa u e€ wusmepenue. EQUHULBI JJIUHBI: CAHTUMETp, JIELHUMETP;

YCTAaHOBJICHHUC COOTHOHICHUA MCKY HUMH.
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Apudmernyeckue AeHCTBUSA

Cnoxenne u Bbrumtanue uucen ot 10 mo 20. Ha3Banusi KOMIIOHEHTOB
JNEUCTBUH, PE3YJIbTATOB ACUCTBUAN CI0KEHUSI, BBIYUTAHUS.

TekcToBbIC 321241

TekcToBast 3amada: CTPYKTYPHBIE BJIEMEHTBI, COCTABICHHUE TEKCTOBOU
3aJaui Mo oO0pasily. 3aBUCHUMOCTh MEXKIY JaHHBIMH W HCKOMOW BETUYMHON B
TEKCTOBOM 3aj1aue. PemieHue 3a1a4 B OJHO U IBa JCUCTBUSL.

IIpocTpaHCcTBEeHHbIEC OTHONICHUS U reoMeTpuUYeckne Gurypsol

[Toctpoenune oTpe3ka, KBajpara, TPEYroJibHUKa C TMOMOIIbI JUHEUKH Ha
JIMCTE B KJIETKY; U3MEPEHUE JITTMHBI OTPE3KA B CAHTUMETpPAX.

MaremaTnuyeckasi HHpopmanus

Bepubie (ucTuHHBIC) U HEBEpHBIE (JIOXKHBIC) MPEIJIOKEHUS, COCTABIICHHBIC
OTHOCHUTEJIBHO 3aJJaHHOT0 Habopa MaTeMaTHUYEeCKUX O0OBEKTOB.

Urenne tabmuibl (comepskamiedi He Oonee 4-X JaHHBIX); HU3BIIEUEHUE
JAHHOTO W3 CTPOKH, CTOJIOIA; BHECEHUE OJHOIO-/IBYX JAHHBIX B TaOnuIly. UreHue
PUCYHKA, CXEMbl C OAHUM-IBYMS YHCIIOBBIMH JaHHBIMU (3HAUEHUSIMH JaHHBIX
BEJINYUH).

JIByX-TpE€X11aroBble UHCTPYKLMHU, CBSI3aHHBIE C BBIYMCICHUEM, U3MEPEHUEM

JUTMHBI, ©300paKEHHEM T€OMETPUIECKON (hUTYPHI.

YHuBepcajibHble yueOHbIe JeiicTBUA (MPoneAeBTUYECKUI YPOBEHb)
VuueepcanvHuvle noznasamenvhole yueOHble OeUCMBUL:

— HabIo1aTh MaTEMaTHYECKUE OOBEKTHI (UK CIIa, BETUINHBI) B
OKPY’KaIOLIEM MUPE;

— oOHapy>XuBaTh 0011I€€ U PA3TUIHOE B 3aMHUCH apU(PMETHICCKIX
JICCTBUIM;

— TNOHUMAaTh HaA3HAYEHUE U HEOOXOJAUMOCTh UCIIOIb30BAHUS BEJIMYHH B
KU3HU;

— HaAOMI0JAaTh NEUCTBUE U3MEPUTENIHLHBIX TPUOOPOB;

— CpaBHHUBATh JBa OOBEKTA, JIBA YUCJIA;
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— pacnpenensatb 00bEKThI Ha TPYIIIHI IO 3aJJaHHOMY OCHOBAHHIO;

— KOIIMPOBATh U3YYECHHBIE (PUTYPHI;

— TMPUBOJIUTH MPUMEPHI YHCEI, TEOMETPUIECKHUX PUTYD;

— BECTHM TMOPSAKOBBII M KOJUYECTBEHHBIM cueT (coOmroaarh
MOCJIEI0BATEILHOCTH ).

Paboma c unghopmayueri:

— TOHUMATh, YTO MATEMAaTUYCCKUE SBICHUS MOTYT OBITh MPEICTaBICHBI
C TOMOUIBIO pa3HBIX CPEACTB: TEKCT, YUCIIOBas 3amlucCh, TaOHIIA,
PHUCYHOK, CXeMa;

— 4YuTaTh TAONWIy, W3BJIEKaTh HWHQPOPMAIMIO, TMPEACTABICHHYIO B
TabIM4IHOU Popme.

VuueepcanvHvle KOMMYyHUKamueHvle yueonvie 0eucmeus:

— XapaKTepu30BaTh (OMHCHIBATH) YHCIO, TEOMETPUYECKYIO (QUTYpY,
MOCIIEIOBATEIbHOCTh U3 HECKOJIBKUX YKCE, 3aMMCAHHBIX TI0 MOPSIKY;

— KOMMEHTHUPOBATH XOJI CPABHEHHUS JIBYX OOBHEKTOB;

— OIKUCHIBATh C MOMOIIBIO YUUTENS WIM HATJISIHBIX OMOp CHOKETHYIO
CUTYaIIMIO U MaTeMaTHYeCKOe OTHOIIIEHUE, MTPEICTABIIEHHOE B 3a]1a4€;

— OIKACHIBATH TMOJIOKEHUE TIPEIMETA B MPOCTPAHCTBE.

— pa3nuyaTh ¥ UCHOJB30BaTh MATEMATHUYECKUE 3HAKH;

— CTPOUTH NPEJI0KEHNS OTHOCUTEIBHO 33JJaHHOT0 Habopa 00BEKTOB.

VuusepcanvHuvie pecynamusHvie yueOHvle 0elicmaus:

— NpUHUMATh y4yeOHYI0 3ajady, yAepkuBaTh €€ B Ipolecce
NeSITeNIbHOCTY;

— JIeHCTBOBaTbh B COOTBETCTBHUM C NPEUIOKEHHBIM  00Opas3IoM,
WHCTPYKLHUEH;

— TMPOSIBIIATH HMHTEPEC K MPOBEPKE pEe3yNbTaTOB pEIICHUS Y4eOHOMH
3a/laud, ¢ TIOMOINIBI0 YYUTENs YCTAaHABIMBATH MPUYUHY BO3HHUKIIECH
OIHOKYU U TPYJHOCTH;

— TIPOBEPATH MPABMIBHOCTH BBIYUCICHUS C MOMOIIBIO APYroro npuéma

BBITTIOJTHCHU L I[GﬁCTBHH.
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Coemecmnas 0esimenbHOCMb:

— Y4acTBOBATh B IPYIIIOBOI paboTe ¢ MATEMaTHUYECKUM MaTepUajIoM;

— BBINOJIHATL IPAaBWIA COBMECTHOM JEATEJIBHOCTU: JOTOBapUBAThHCH,
CUMATATBCS C MHEHHMEM MApPTHEpPA, CHOKOWHO W MHUPHO pa3peliaTh
KOH(JIUKTBI;

— YMEHME IIOHUMATh U 3asBIATH O CBOMX TPYIHOCTAX, OLEHUBATH CBOU

CcOOCTBEHHBIE CUJIBI U pu HCO6XOI[I/IMOCTI/I MOTIPOCUTDH O ITOMOIIH.

2 KJIACC

Yucja 1 BeJUHYNHBI

Uucna B npenenax 100: yreHue, 3anuch, NECATUYHBIA COCTaB, CPABHECHHUE.
3anuch paBeHCTBA, HEPABEHCTBA. Y BEIWYEHUE/YMEHBIIICHNE YHUCIa HA HECKOJIBKO
€IMHUIL/ IECSITKOB; pa3HOCTHOE CpaBHEHHUE YHCE]I.

BenuuuHbl: cpaBHeHHE MO Macce (€IMHHUIIA MacChl — KHUJIOTPaMM);
U3MEPEHHE UIMHBI (€IMHULIBI JJTUHBI — METP, JCLUMETP, CAHTUMETP, MUIITUMETD),
BpEMEHHM (€MHUIIBI BpeMEeHH — 4ac, MUHYTa). COOTHOIICHHE MEXITY €TUHUIIAMHU
BennuuHbI (B ipeaenax 100), ero mpuMeHeHue AJisl pelieHUs] TPaKTUYECKUX 3a]1a4.

ApupmeTnueckue 1eicTBUA

YcTHOE ciokeHHe M BhIUMTaHHME unces B mpeaenax 100 6e3 mepexoma u ¢
nepexoaom yepes pazps. [[ucbMeHHOe CII0OKEHUE 1 BRIUMTaHWE YHUCEN B Mpejiesiax
100. ITepemecTuTenbHOE, COUETATEIBHOE CBOMCTBA CIOKEHHUS, UX IPUMEHEHUE JJIs
BBIUMCIICHUH. B3anMMOCBsA3b KOMIIOHEHTOB W pe€3yjibTaTa JECHCTBUS CIIOKECHUS,
NeucTBUS BhIYMTaHMs. [IpoBepka pesyiibTaTa BBIYMCICHHUS (PEajbHOCTh OTBETA,
oOpaTtHoOe JeHCTBHE).

JIelicTBUST YMHOXXEHUSI M JICJICHUS YHCEJ B MPAKTUYECKUX U YYCOHBIX
curyanusx. Ha3paHusi KOMIOHEHTOB JICUCTBUM YMHOKEHHUS, JICJICHUS.

Tabnuunoe ymHoxxenue B npeaenax 50. TabnuuHble ciiydan yMHOKEHUS,
JIeJICHUS] TIPU BBIYMCIICHUSIX W pelieHuu 3anad. [lepemecTutenbHOe CBOWCTBO

YMHOXKCHUA. B3anMoCBsI3b KOMIIOHEHTOB U pe3yiabTartra I[CﬁCTBHH YMHOXKCHUA,
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JEUCTBUSA JICTICHHUS.

HewusBecTHBINI KOMOOHEHT ACHCTBUS CI0XKCHUS, JCHUCTBUS BEIYMTAHUS, €O
HaXOXJICHUE.

HucnoBoe BbIpaKEHHE: UTCHUE, 3aMUCh, BEIYMCIeHUE 3HaueHus. [lopsanok
BBIIIOJIHEHUS JEMCTBUA B YHUCJIOBOM BBIPAXKEHHUM, COACPKAIIEM JIEMCTBUSA
CJIIOKE€HMsI U BbIYMTaHUA (co ckoOkamu/0e3 ckoOok) B mpeaenax 100 (e Goiee
TpEX JACUCTBUIA), HAXOXJIEHHE €ro 3HaueHus. PalMOHalbHBIE MPUEMBI
BBIYMCIICHUI: UCTIOJIb30BAHUE TIEPEMECTUTEIIBHOTO U COYETATEIILHOTO CBOMCTRA.

TexkcToBbIC 321241

UreHue, npecTaBICHUE TEKCTA 33/1a4d B BUJIE PUCYHKA, CXEMbI UJIU APYTrOn
moxenu. [lnan permenus 3amaun B ABa ICUCTBUS, BRIOOP COOTBETCTBYIOIIUX TUIAHY
apuMEeTHUECCKUX JCHCTBHM. 3amuch pEIIeHUs M OTBEeTa 3ajauyd. PerieHue
TEKCTOBBIX 3aJ1a4 Ha MPUMEHEHUE CMBICIIa apU(METHIECKOTO ISUCTBUS (CIIOKEHNUE,
BBIUUTAHHUE, YMHOXEHHE, JIeJICHUE). Pacuérnpie 3a71a4n Ha
yBeJIUYCHNE/YMECHBIIICHUE BEJIMUYMHBI Ha HECKOJBKO €IUHMII/B HECKOJIBKO pas.
dukcarusi OTBETa K 3aJa4e M €ro nposepka ((hopMylIHpoBaHHE, NMPOBEPKa Ha
JIOCTOBEPHOCTH, CJIEJOBAHUE IIJIaHY, COOTBETCTBHUE MOCTABIEHHOMY BOIIPOCY).

IIpocTpaHcTBeHHBbIE OTHOLIEHUA U TeoMeTpUUYecKue PUurypbl

Pacno3naBanue m n300pakeHHE reOMETpUUSCKUX (PUryp: Touka, mpsmas,
MPSAMOM YTroJI, JIOMaHasi, MHOIOyTOJIbHUK. [locTpoeHue oTpeska 3aJaHHON JJIMHBI C
noMoInplo JuHelkn. M3o00pakeHne Ha KJIeT4aroi Oymare mpsMOYTOJIbHUKA C
3aJJaHHBIMU JUIMHAMHU CTOPOH, KBajpaTa C 3aJaHHOW JIMHOM CTOpPOHBI. JlnuHa
nomaHou. W3mepenne mnepumMerpa AaHHOTO/M300PaKEHHOTO MPSMOYTOJbHHUKA
(xBazmpara), 3aIUCh Pe3yIbTaTa U3MEPEHUS B CAHTUMETPAX.

MaremaTnuyeckasi HHpopmanus

Haxoxnenue, GopMylnnpoBaHre OJHOrO-IBYX OOIIMX MPU3HAKOB Habopa
MaTeMaTU4ecKuX OOBEKTOB: YHCEN, BEIWYHH, TEOMETPUYECKUX  (Quryp.
Knaccudukanus o0bEKTOB MO 3aJaHHOMY WM CAMOCTOSITEILHO YCTAHOBICHHOMY
MPU3HAKY. 3aKOHOMEPHOCTh B PSANY YHUCEJ, T€OMETpUUECKUuX (GuUryp, oObEKTOB

HOBCEIHEBHOU KU3HU.
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Bepuble (MCTHHHBIE) U HEBEpHbIE (J0KHBIE) YTBEPKICHUSI, COJIEpIKaAIIUE
KOJIMYECTBEHHbIC, TMPOCTPAHCTBEHHBIE  OTHOIIEHHUS, 3aBUCUMOCTH  MEXKIY
yyciamu/BennunHaMu KoHCTpyupoBaHUE YTBEPXKICHUIN C MCIOIB30BAHUEM CJIOB
CKAXKIBIN), «BCEY.

Pabota ¢ Tabnuuamu: U3BI€UYEHHE U UCIIOJIB30BAHUE ISl OTBETA HA BOIIPOC
nHpopMany, TpeACTaBICHHON B Talnuie (TaOJMUIBI CIIOXKEHUS, YMHOXEHUS;
rpaduK AeKypCTB, HAOTIOICHUS B IPUPOJIC U TIP.).

Brecenune naHHbIX B TaOIUILy, NOTIOTHEHHE MOJIeNiel (CXeM, N300pakeHu )
TOTOBBIMH YHUCJIOBBIMU JTAHHBIMH.

Anroput™bl (TIpUEMBI, MPaBWIa) YCTHBIX W TMHUCbMEHHBIX BBIYUCIICHUH,
U3MEPEHUN U TTOCTPOCHUSI TEOMETPUUECKUX (UTYP.

[IpaBusia paboTHI C JIEKTPOHHBIMHU CpelicTBaMU O00y4YeHUS (DIECKTPOHHOU
dbopMoit yueOHMKA, KOMITBIOTEPHBIMU TPEHAXKEPAMH).

YHuBepcajbHble yueOHbIE 1eicTBUA (MPoneeBTUYeCKUil YpOBEHb)

VuueepcanvHvle noznasamenvhole yuyebHble OCUCMBUSL:

— HaOJMIO/IaTh MaTeMaTUYECKHE OTHOIICHMs (YacTb-1ieNioe, OoJbliie-
MEHBIIIE) B OKPYKAIOIIEM MUPE;

— XapakTepu30BaThb Ha3HAUCHHE W  HUCIOJIb30BaTh  MPOCTEUIINE
U3MEpUTEITbHBIC TPUOOPHI (CAHTUMETPOBAS JICHTA, BECHI);

— CpaBHHBATh TPYMNINbl OOBEKTOB (YHCEN, BEIUYUH, T€OMETPUUECKHUX
¢duryp) mo caMocToATeILHO BEIOPAHHOMY OCHOBAHHUIO;

— pacmpenensth (Ki1accu@uIMpoBaTh) OOBEKTHI (YKCTA, BEITUYHHBI,
reoMeTpudecKkue (QUrypbl, TEKCTOBBIC 3aJladyll B OJIHO JIEHCTBUE) HA
TPYIIIIBI,

— OOHapy>KMBaTh MOJEIH TEOMETPUUYECKHX (QUTYp B OKpPYI)KAIOIIEM
MUpE;

— BECTHU TIOMCK pa3JIMYHBIX pelIeHUd 3amadd  (pacu€THOH, ¢

FEOMETPUYECKUM COJICPHKAHUEM );
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— BOCTIPOM3BOJUTH TIOPSAOK BBHITIOJHEHUS JEHCTBUHA B YHCIOBOM
BBIPOKEHUHU, COJEp)KAIIEeM JCHCTBHUS CIIOXKEHHUS M BBIYUTAHUS (CO
ckoOKamm/6e3 CKOOOK);

— YCTaHaBIIMBATh COOTBETCTBUE MEKITY MATEMAaTHUECKUM BBIPQKCHUEM
Y €T0 TEKCTOBBIM OIMCAHHUEM;

— TOA0UPATh MPUMEPHI, TOATBEPIKIAIONTUE CYKIECHUE, BEIBOJI, OTBET.

Paboma c unghopmayueri:

— U3BJICKATh U MCMOJIb30BATh HUH(POPMAIIHIO, MPEJICTABICHHYIO B

— TEKCTOBOM, rpaduueckol (pUCYHOK, cxema, Tabnuua) dopme,
3aII0JIHATH TaOIUIIbI,

— yCTaHABIWBAaTh JIOTUKY Tiepedopa BapuaHTOB ISl  pEIICHUs
POCTEHIITMX KOMOWHATOPHBIX 3a/1a4;

— JIOTIOJIHATh MOJCIH (CXEMBbI, N300pPaKCHHS) TOTOBBIMU YHCIIOBBIMHU
JTAHHBIMHU.

VuueepcanvHvle KOMMYHUKAMuUGHble yieOHbie 0elcmeus:

— KOMMEHTHUPOBATH X0/ BHIYUCIICHH;

— OOBSCHATH BBIOOpP  BEJMYUHBI, COOTBETCTBYIOIIEH  CHUTyaluu
U3MEpEHUS;

— C TIOMOIIBIO YYHUTENsI COCTaBJIATh TEKCTOBYIO 3aJady C 3aJIaHHBIM
OTHOIIIEHHEM (TOTOBBIM PEIICHUEM) IO 00pa3Ily;

— C TIOMOIIBIO YYHUTENSI HCIOJh30BaTh MAaTEMAaTHUECKHE 3HAaKU U
TEPMHUHOJIOTHIO LTSI OTIMCAHMUS CIOKETHOM CUTYalllu;
KOHCTPYHUPOBAHUSI YTBEPKICHHI, BHIBOJOB OTHOCHUTEIHHO TAHHBIX
00BEKTOB, OTHOIIICHHS,

— Ha3bIBaTh YKCIIA, BEIMYUHBI, TEOMETPUIECKUE (GUTYPHI, 001 at0nne
3aJJaHHBIM CBONCTBOM,;

— 3aMuChIBaTh, YUTaTh YHCIO, YHCIOBOE BBIPAKECHHUE; TMPUBOIUTH
IPUMEPHI, WILTIOCTPUPYIOIINE CMBICT apu(PMETHIECKOTO TCHCTBUS.

— KOHCTPYHPOBATh YTBEPIKICHHSI C MCIIOJIH30BAHUEM CJIOB «KaXKIIBII»,

«BCE».
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Vuueepcanvhuvie pecynsimugnvlie yueonvie 0elcmeus:

CJIEI0OBATh YCTAHOBIICHHOMY IIPABHILY, II0 KOTOPOMY COCTABJIECH Pl
Yucell, BEIMYUH, T€OMETPUUYECKUX (DUTYD;

OpraHu30BbIBaTh,  y4YyacTBOBaTb B  TIpYymmoBod  pabore cC
MaTeMAaTUYECKUM MAaTEPHUAIIOM;

IPOBEPSTH MPABWIBHOCTH BBIYMCIIEHUS € IOMOILBIO APYroro npuéma
BBITIOJTHEHUS IEUCTBUSA, 0OPAaTHOTO ACHCTBUS;

HaXOAUTh C TMOMOIIBIO YUYUTENs] MPUYMHY BO3HUKIIEH OIMOKU H

TPYIHOCTH.

Coemecmuas oessmelbHOCMb.

— IPUHUMATDL IIpaBUJIad COBMECTHOM ACATCIIbHOCTH IIPpU pa60Te B I1apax,

rpyInmnax, COCTABICHHBIX YUUTEJIEM UJIM CAMOCTOSTEIIHHO;
y4acTBOBaTh B IMAPHOW M TPYIIOBOW paboTe ¢ MaTeMaTHYECKUM
MaTepuaioM: OoOCYXJaTh 1elb JeATEIbHOCTH, XOJ paboThI,
KOMMEHTUPOBATh CBOW JEWCTBHS, BBICIYIIMBATh MHEHHS APYTHX
YYaCTHUKOB, TOTOBUTh MPE3EHTAUHUI0 (YCTHOE BBICTYILICHHE)
pelIeHns Wi OTBETA;

pemaTth COBMECTHO MaTEMaTHYECKUME 3aJayd IOUCKOBOIO U
TBOPYECKOI'O XapakTepa (OMPeAessiTh C MOMOIIbI U3MEPUTEIbHBIX
UHCTPYMEHTOB JIJIMHY, ONPEAEISTh BPEMS M MPOJIOIKUTEIBHOCTD C
IIOMOLIBID YAaCOB; BBINOJHATH MPUKUIKY M OLEHKY pe3yjibTara

NENUCTBH, U3MEPEHHI);

— COBMCCTHO C YUHUTCJICM OLCHHBATL PC3YJIbTAThl BLIIIOJIHCHUA O6H.ICﬁ

3 KIIACC

paboTHI.

Yucsia 1 BeJNUYNHBI

Yucna B mpenenax 1000: yrenue, 3anuch, CpaBHEHUE, TIPEICTABICHHUE B BUE

CYMMBI pa3spsAAHbIX CllaraCMbIX. PaBenctBa u HCPaBCHCTBA: YTCHUC, COCTABJICHHUC.

VYBenuueHne/yMEHbIIEHUE YKCIia B HECKOJIBKO pa3. KpaTHoe cpaBHeHUe yucer.
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Macca (eguHuila MacChl — I'paMM); COOTHOIIIEHUE MEXTY KUJIOTPaMMOM U
IpaMMOM; OTHOILLEHUE TsHKeee/JIerye Ha/By.

CroumocTh (eAuHULIBI — pyOJb, KOMEiKa); YCTAHOBJIEHHE OTHOIICHUS
«opoxe/nemenne Ha/B». COOTHOIIEHUE «II€HA, KOJWYECTBO, CTOUMOCTHY» B
[IPAKTUYECKON CUTYaILUU.

Bpems (egunuiia BpeMEHM — CEKyHJA); YCTAaHOBJICHUE OTHOIICHUS
«ObICTpee/MeIJICHHEE Ha/BY. CooTHotieHue «HAyaro, OKOHYaHUE,
POJIOKUTEILHOCTh COOBITHSI» B IPAKTUUECKON CUTYyAITUH.

JlnvHa (equHuILa JJIMHBI — MUUIUMETP, KUJIOMETP); COOTHOIICHUE MEXITY
BEJIMYMHAMH B TIPEJIeNIaX THICSIYH.

[Tnomanpe (eAMHUIBI TUTOMIATW — KBaJpaTHBIM METpP, KBaJApPaTHBIN
CaAaHTUMETp, KBaJPATHBIN ACIIUMETP, KBaJAPATHBIA METP).

ApudmeTnyeckne AeHCTBHUS

VYcTHBIE BBIUMCIEHHS, CBOOUMBIE K JelcTBUsM B mpenenax 100
(TabnuyHOe M BHETAOIMYHOE YMHOXKEHUE, NeJeHUE, ACHCTBUS C KPYIJIBIMU
YUCTIAMM).

[TuceMenHoe crnoxenue, Beluntanue uncen B npeaenax 1000. JdeiictBus ¢
yuciaamu 0 u 1.

[lucbeMeHHOE YMHOXKEHHE B CTOJOMK, MUCHbMEHHOE JEJICHHUE YTOJKOM.
I[TucrkMeHHOE YMHOKE€HHE, NI€JICHME Ha OJHO3HAauyHOe 4uciao B mpenenax 100.
[IpoBepka pe3ynbpTara BeIYMCICHUA (IPUKHUAKA WU OLICHKA pe3yibTaTa, 00paTHOE
NEeNCTBHE, MPUMEHEHUE aJITOPUTMA, UCTIOJIb30BAHUE KAJIbKYJISATOPA).

[lepeMecTuTeNnbHOE, COUETATENHLHOE CBOMCTBA CIOKEHUS, YMHOXKEHUS MIPU
BBIYMCIICHUSX.

Haxoxnenne Hen3BeCTHOr0 KOMIIOHEHTa apu(METUIECKOTO JCHCTBU.

[Topsimok [EWCTBHMI B YKMCIOBOM BBIPAKCHUHM, 3HAYECHUE YHMCIOBOIO
BBIPAKEHHUSA, COAEPKAIIETO HECKOJIbKO ACHCTBUHN (COo ckoOkammu/0e3 CKOOOK), C
BbIUKCIICHUsAMU B nipenenax 1000.

OI[HOpOI[HI)Ie BCINMYHNHBI. CIOXKXCHHEC U BBIYNTAHHC.
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TexkcToBbIC 321241

Pabora ¢ TekcToBOM 3ajadeii: aHanmWM3 JAHHBIX MW OTHOIICHUH,
MIPEACTaBICHUE HAa MOJEIM, IUIAHUPOBAHUE XOJla PEUICHUS 3a/Jayd, pEIICHHE
apu@meTHyeckuM crnocodOomM. 3azauyd Ha TOHMMAHHME CMbICHA ApUPMETHUYECKHX
JEeUCTBUM (B TOM UHCIIE JISTICHUS C OCTATKOM), OTHOIIEHUH (O0sIbIe/MEHbIIIE Ha/B),
3aBUCUMOCTEH (KYIUIS-TIpoJaka, pacd€T BpPEMEHH, KOJHUYECTBA), HA CPaBHEHUE
(pa3HOCTHOE, KpaTHOE). 3aluCh PEIICHHS 3aJayd IO JEUCTBUSM M C MOMOIIBIO
YUCJIOBOTO BhIpakeHUs1. [IpoBepka pelieHus u olieHKa MOJIy4YeHHOTO pe3yJIbTara.

Jloyisi BENUYWHBI: TOJIOBUHA, TPETh, YETBEPTh, MATas, JecsTas 4acTh B
MPaKTUYECKOW CHUTyalluu; CpaBHEHUE JOJeHd OJHOM BEIWYWHBIL. 3ajadyd Ha
HAXOXXJICHHUE JIOJU BEJIUYUHBI.

IIpocTpaHCTBEHHbIE OTHOILIEHNSI U TeOMeTpuYeckue (PUrypbl

KonctpyupoBanue reomerpudeckux duryp (pazoueHue ¢urypbl Ha 4acTu,
cocTaBlieHHe (PUTyphI U3 YacTeil).

[lepumeTp MHOTOYTOJIbHUKA: U3MEPEHUE, BEIUUCIIEHUE, 3alIMCh PAaBEHCTRA.

W3mepenue miomany, 3amuch pe3ysbTaTa M3MEpPEHUs B KBaJAPATHBIX
caHTUMeTpax. Beluncienue miomanyu npsaMoyroibHUKa (KBaapara) ¢ 3aJaHHBIMU
CTOpOHAMH, 3alucCh paBeHCTBAa. M3o0paxkenue Ha KieryaTo Oymare
NPSIMOYTOJIbHUKA C 3aJJaHHBIM 3HaueHueM 1iomanu. CpaBHeHue miomaaen Guryp
C TIOMOIIBIO HAJIOKEHHUS.

MaremaTnueckasi HHpopmanus

Knaccuduxkaiuys 06beKTOB MO ABYM MpU3HAKAM.

BepHble  (MCTHMHHBIE) W HEBEpHbIE  (JIOXKHBIE)  YTBEPKICHHUS:
KOHCTpyUpOBaHUeE, IpoBepka. JIornueckne paccyKaeHus CO CBSI3KAMU «ECIIH ..., TO
...», KIIOATOMY», «3HAUUT.

W3Bneuenne u WCIMOJIB30BAHUE JIJISl BBIIOJTHEHUS 3aJaHUi WHGOOpMAIIIH,
MpEACTAaBICHHOW B TaONUIaX C JAHHBIMU O PEANIbHBIX Mpolieccax U SABJICHUSIX
OKpY’Karolero Mupa (Hampumep, paclHucaHue YPOKOB, JBUKEHUS aBTOOYCOB,
MOE3/10B); BHECEHUE JIAaHHBIX B TAOIUILY; AOMOJHEHUE YEPTEkKA JAHHBIMHU.

dopMaTu30BaHHOE omnucaHue OCJIeJ0BAaTEILHOCTU IEUCTBUU
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(MHCTPYKIHUS, IJIaH, CXEMa, aJiTOPUTM).

Cronbuaras nuarpaMma: 4TEHUE, UCIOJIb30BAaHHME JAHHBIX JJISl PEIICHUS
y4eOHBIX U MPAKTUYECKUX 3a/1a4.

AJNTOPUTMBI U3YYEHUs MaTepuasa, BHIMOJHEHUs] 00y4YaroInX U TECTOBBIX
3a/IaHUH Ha IOCTYITHBIX 2JICKTPOHHBIX CPEICTBaX O0yUeHUs (MHTEPAKTUBHOM TOCKE,
KOMIIBIOTEpE, IPYTUX YCTPONUCTBAX).

YHuBepcajbHble yueOHbIe 1eiicCTBUA

Vuueepcanvhnuvle noznasamenvhole yyebHble OCUCMBUSL:

— CpaBHUBaTh  MaTeMaTUYeCKue  OOBEKThl  (YKClia,  BEJTUUYUHBI,
reoMeTpuieckue GUrypsl);

— BBIOMpATh TPUEM BBIYUCIICHUS, BBITIOJHEHUS JEHCTBHS;

— KOHCTPYHUPOBATh T€OMETPHUUECKUE (PUTYPHI,

— KJIacCU(pUIUPOBATh OOBEKTHI (UWCIA, BEJIUYMHBI, T€OMETPUUECKUE
Gurypsl, TEKCTOBbIE 3a/Jlayd B OJHO JACHCTBHE) IO BBHIOPAHHOMY
PU3HAKY;

— TPUKHUABIBATH pa3Mepbl GUTYPHI, €€ AIEMEHTOB;

— NOHUMATh CMBICI 3aBUCUMOCTEH M MAaTEMaTUYECKHUX OTHOIICHUH,
ONMCAHHBIX B 33/1a4€;

— pa3nuyaTh M UCIHOJb30BaTh pa3Hble MPUEMBI U AITOPUTMBI
BBIUHCIICHUS;

— BBIOMpaTh METOJA pelieHus (MOJETMPOBAHUE CHUTYyalluH, Iepedop
BapUaHTOB, UCMOJb30BaHUE AJITOPUTMA);

— COOTHOCHUTHh HAudajio, OKOHYAHHWE, MPOJIODKUTEIBHOCTh COOBITHS B
IIPAKTUYECKON CUTYaLINH;

— COCTaBIISATH PSII  4YHCEN (BEIWYWH, TEOMETpUYEeCKux (uryp) 1o
CaMOCTOSITEIbHO BEIOPAHHOMY MPaBUILY;

— ¢ IIOMOULIBIO YUYHTEIISI MOAEIUPOBATH MPEIIOKECHHYIO MPAKTUYECKYIO
CUTYalHIO;

— yCTaHaBJIWBaTh IIOCEIOBATEILHOCTh COOBITHM, HEHCTBUH CHOXKETa

TEKCTOBOH 3aJIaYH.
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Paboma c unghopmayueri:

YUTaTh HHPOPMALIMIO, MPEJCTABICHHYIO B Pa3HbIX (hopmax;

U3BJIEKaTh U MHTEPIPETUPOBATH YUCIOBBIE JAHHBIE, IPEICTABICHHBIE
B Ta0MIlE, HA JUArpamMMme;

3aMOJHATh TAOJUIBI CIOKEHUS U YMHOXEHUS, JOMOJHATh JaHHBIMU
YepTexK;

YCTaHABJIMBATh COOTBETCTBUE MEXK/Y PA3JIMUHBIMU 3aIIUCSIMU pPEUICHUS
3a/1auu;

UCIOJIb30BaTh JOMOJHUTENbHYIO JUTEPATYPY (CIIPABOYHUKHU, CIIOBAPH )
JUISl YCTAHOBJICGHUSI U TPOBEPKH 3HAUEHHUS MATEMAaTUYECKOro TEpMHHA

(moHATHSA).

VuueepcanvHvle KOMMYHUKAmMuUueHbvle yueOHvie 0elucmeus:

UCIIOJIb30BaTh MATEMATHYECKYI0 TEPMHUHOJOTHIO IS OMUCAHUS
OTHOILIEHUH U 3aBUCUMOCTEH;

CTPOUTH PEUEBBIE BBICKA3bIBAHUS ISl PEIICHUS 3a/Jad; COCTaBJISTH
TEKCTOBYIO 3ajauy;

OOBSICHATh Ha TIpUMEpax OTHOIICHHS «OOJIbIIIe/MEHBIIIE Ha ...»,
«OO0JBIIIE/MEHBIIIE B ...», KPABHOY;

UCIIOJIb30BaTh ~MAaTEMAaTHUYECKyI0 CHMBOJIMKY JUIi COCTaBJICHUS
YHCJIOBBIX BBIPAXKEHHUM;

BBIOMPATh, OCYIIECTBIIATh IEPEXOJl OT OJHUX CIAUHHUI[ H3MEPEHUS
BEJIMYMHBI K IPYTUM B COOTBETCTBUU C MIPAKTUYECKON CUTYallUEH;
y4acTBOBATh B OOCYKJICHHH OITUOOK B XOJIC ¥ PE3YJIbTATEe BHITIOJHECHHS

BBIYUCJICHHUA.

VuusepcanvHuvle pecynamusHvlie yueOHvle 0eltlcmeus:

MIPOBEPATH XOJ1 M PE3YIbTAT BHITIOJTHEHUS JCHCTBUS,
BECTH TTOUCK OIIMOOK, XapaKTepru30BaTh UX U UCIPABJIATH;
dbopMynupoBaTh OTBET (BBIBOJ), MOJATBEPXKIATh €ro OOBICHEHHUEM,

pacué€ramu;
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— BBIOMpPATh U UCTIOIB30BATH PA3TMYHbBIE TPUEMBI TPUKUIKUA U IPOBEPKU
IIPaBUJIBHOCTHA BBIYMCIIEHUS; IMPOBEPATH IOJHOTY WU IPABWIBHOCTH
3anoJHEHUS TaOJIUL CIOKEHUS, YMHOKEHUS.

Coemecmuas 0esimenbHOChb:

— npu paboTe B IPYIIE WK B MAPE BHINOJIHITH NPEII0KEHHbIE 3aJaHus
(HaXOoIUTh pa3Hble pelIeHUs; ONPEAENsITh C MOMOILIbI0 HU(PPOBBIX U
aHAJIOTOBBIX MPUOOPOB, U3MEPUTEIBHBIX HHCTPYMEHTOB JJIMHY, Maccy,
BpeEM:);

— BBIIOJIHATH COBMECTHO NPUKUIKY U OLEHKY PE3YJIbTAaTa BBINOIHEHHUS

o0111ei paboTHhI.

4 KJIACC

Yucia 1 BeJIMYUHBI

Uucna B mpeaenax MWUIMOHA: YTEHUE, 3aIUCh, MOPA3PAIHOE CPaBHEHUE
ynopsigouernue. Yucno, Oosbliiee Wik MEHbIIIEe TaHHOTO YHCIIa Ha 3aIaHHOE YHCIIO
Pa3psIHBIX €AUHULL, B 3aJJaHHOE YHCIIO Pa3.

Benuuunel: cpaBHeHMe OOBEKTOB MO Macce, JJUHE, IUIOLIAIH,
BMECTUMOCTH.

Enununel Maccel — IEHTHEp, TOHHA; COOTHOLUEHHS MEXIY €IWHUIIAMU
MacChl.

Enununel BpeMeHu (CyTKU, HeJlels1, Mecsil, 0, BEK), COOTHOLIEHUE MEXKY
HUMH.

Enununel nivHbl (MAJUIUMETP, CAHTUMETP, JEUUMETP, METP, KHUIOMETP),
mwiomaan (KBagpaTHbII METp, KBaJpaTHbIA CAHTUMETP), BMECTUMOCTH (JIUTP),
CKOPOCTH (KMJIOMETPHI B 4ac, METPhl B MUHYTY, METPbI B CEKYHAY); COOTHOILICHUE
Mexay enunHunamu B npeaenax 100 000.

JloJist BETMYMHBI BPEMEHU, MACChI, JTTUHBI.

ApupmeTnuecKkue 1eicTBUA

[lucbmMeHHOE clloKeHUEe, BBIUUTAHME MHOTO3HAYHBIX YHUCEI B Ipejaenax

muiumoHa. IlucemenHoe YMHOXKCHHC, ACJICHHC MHOI'O3HAYHBIX YHCCJI Ha
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OJIHO3Ha4YHOE/ABy3HauHoe uuciao B mpegenax 100 000; nmeneHue ¢ OCTATKOM.
VYMmuoxenue/nenenue Ha 10, 100, 1000.

CaoiicTBa apumMeTHYeCKUX NeUCTBUN U UX TPUMEHEHHE JJISI BBIYUCIICHHUIA.
[Tonck 3HaYeHUs YHUCIOBOIO BBIPAKEHMS, COAEPHKAILIETO HECKOJBKO JIEMCTBUM B
npenenax 100 000. [Tposepka pe3ysbTaTa BHIYUCICHUN, B TOM YHCIIE C MIOMOIIBIO
KaJIbKYJIATOpA.

PaBencTBO, cojepkaliee HEW3BECTHBIM KOMIIOHEHT apuMEeTHUYECKOTO
NEUCTBUSA: 3aUCh, HAXOXK/ICHUE HEU3BECTHOTO KOMIIOHEHTA.

YMHOXXEHUE U ICJIEHNE BEJIUYMHBI HA OJTHO3HAYHOE YHUCIIO.

TexkcToBbIC 321241

PaGoTa ¢ TekcToBO# 3aa4eil, penieHue KOTOpoil COAEPKUT 2—3 NeMCTBUS:
aHaJiu3, MPEJCTABICHUE HA MOJICNIN; TUIAHUPOBAHKUE U 3aMKUCh PEUICHUS; TPOBEPKaA
pellieHUsT W OTBeTa. AHAJIM3 3aBUCUMOCTEM, XapaKTEPU3YIOIIUX MPOLECCHI:
JIBUKEHUS (CKOPOCTh, BPeMsi, MPONHACHHBINA MyTh), PaObOTHI (TPOU3BOAUTEILHOCTD,
Bpemsi, 00bEM paboThl), KYyIUTU-TIPOJAXH (II€Ha, KOJIWYECTBO, CTOMMOCTH) H
pelieHrne COOTBETCTBYIOIIMX 3a/1ad. 3a/laud Ha YCTAHOBIICHHE BPEMEHU (HAYaJIo,
POJOJIKUTEIBHOCT M OKOHYaHWE COOBITHA), pacyéTa KOJMYECTBa, pacxoia,
U3MEHEHHUA. 3aJlayd Ha HaXOXIEHUE [IOJM BEJIWYWHBI, BEIUYUHBI MO €€ JOoJIe.
Pa3znbie crocoObl pelieHus HEeKOTOPhIX BUIOB HM3yYeHHBIX 3anad. OdopmieHue
peuieHns Mo JIEWCTBUSM C IMOSCHEHUEM, MO BONPOCAM, C MOMOIIBIO YUCIOBOTO
BBIPAKCHUSL.

IIpocTpaHCcTBeHHbIEC OTHOLICHUS U reoMeTpuYecKkre Gurypsol

Harnsannasie npeacTaBiieHus O CHMMETPHH.

OKpy)KHOCTb, KpyT: pacrno3HaBaHWE€ ¢ H300pPaKEHHE, IOCTPOCHHE
OKPY>KHOCTH 33JIaHHOTO pajuyca. [locTpoeHrne n3yuyeHHbIX FeOMETPUIYECKUX QUTYP
C ITOMOIIBIO JTUHEWKH, YTOJIbHUKA, IUPKYJIS.

[IpoctpancTBeHHBIE TeoMeTprueckue Gpurypsl (Tena): map, KyO, IIHHID,
KOHYC, MUPaMHJIa; Pa3JINYCHUE, HA3bIBAHUE.

KonctpyupoBanue: pazOuenue Gurypbl Ha OpsIMOYTOJIbHUKU (KBaapaThl),

cocTaBjieHue puUryp u3 npsMoyroibHUKOB/KBaApaToOB.
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[lepumetp, 1iom@aab  (QUIypbl,  COCTAaBIEHHOM M3  JBYX-TpEX
MPSIMOYT'OJIbHUKOB (KBaJIpaToB).

MaremaTnyeckass HH(popmanus

PabGoTta ¢ yTBepXkACHUSAMHU: KOHCTPYHpPOBAaHUE, MPOBEPKAa HCTUHHOCTH;
COCTaBJICHUE U NPOBEPKA JIOTUYECKUX PACCYKIACHUH IIpY PELLICHUH 3a1ay.

JlaHHBIE O pealbHBIX MpOLECCaX U SABJICHUIAX OKPYXKAIOIIEro Mupa,
OpECTaBICHHbIE Ha JAMarpaMMax, cxemax, B Tabnumax, tekcrax. Coop
MaTEeMaTUYECKUX JAaHHBIX O 3aIaHHOM O0OBEKTE (YUCIIe, BETUUMHE, T€OMETPUUECKOM
¢urype). Ilouck napopmalu B CripaBOYHON UTEpAType, ceT MHTepHeT. 3anuch
uHbOpMaIIMK B PEJI0KEHHON Tabaule, Ha CTOJI04YaTol 1uarpamme.

JlocTynHbIe 3J€KTPOHHBIE CPENICTBA O0Y4YEHUs, TOCOOUSs, TPEHAXKEPHI, UX
UCIIOJIB30BAHME 1107, PYKOBOACTBOM IleJarora M camocToATeNbHO. llpaBuna
6e30macHoOi paboThl C IEKTPOHHBIMM MCTOYHUKAMH MHGOpPMAIKU (3JIEKTpOHHAS
¢opma  yueOHHMKA, SJIGKTPOHHBIE  CJOBapH, oOOpa3oBaTeJIbHbIE  CAWTHI,
OpPUEHTUPOBAHHBIE Ha JI€TEH MJIAJIIIETO IKOJBHOTO BO3pPacTa).

AHTOpHTMBI pPCUICHUA y‘IC6HBIX H IMPAKTUYICCKUX 3ada4d

YHuBepcajbHble y4eOHbIE 1eCTBUSA
Yuusepcanvnvie noznasamenvrule yuebHvie Oelucmeaus:
— OpPUEHTHPOBAThCA B  HM3YYCHHOM  MaTEMaTUYECKOW  TEPMHHOJIOTHH,
HCIOJIB30BATh €€ B BBICKA3bIBAHUIX U PACCYKICHUSIX;
— CpaBHUBATh MaTeMaTHYECKUE OOBEKTHI (YKCIa, BEJIMYUHBI, TEOMETPUUICCKUE
¢burypsl), 3aUChHBaTh MPU3HAK CPABHEHMUS;
— BBIOMpATh METOJI PENICHHS] MaTeMaTHUYeCKOW 3aaauu (aJirOpuT™M ACHCTBUS,
npuéM BBIYHCICHHUSA, CIOCO0 pEIICHUs, MOJCINPOBAHUE CHUTYyalluu, Mepedop
BApUAHTOB);
— 0oOHapyKUBATh MOJIEIN U3YICHHBIX TEOMETPUUECKUX (DPUTYDP B OKPY’KaIOIIEM

MUDE;
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— KOHCTPYHpPOBaThb TE€OMETPUUYECKYI0 (UIypy, OOJaJaronlyl0 3aJaHHbIM
CBOMCTBOM (OTpE30K 3aJJaHHOU JJIMHBI, JJOMaHas ONPEENEHHON ITTMHBI, KBapaT C
3aJIaHHBIM IEPUMETPOM);

KJ1accu(UIMPOBATH OOBEKTHI O 1—2 BHIOPAHHBIM MTPU3HAKAM.

COCTaBIIATh MOJIEJIb MaTeMaTH4YeCKON 3adaud, NpPOBEpsATh €€ COOTBETCTBUE
YCIIOBUSIM 33/1a4U;

ONpEJENATh C MOMOIIbI0 U(GPOBBIX U aHAJIOTOBBIX MPUOOPOB: Maccy MperMeTa
(37eKTpOHHBIE U THPEBBIE BECHI), TEMIIEpaTypy (TPagyCHUK), CKOPOCTb JIBUKEHUS
TPAHCIOPTHOTO CpeJCTBa (MaKeT CHUAOMETpa), BMECTHUMOCTb (C IOMOIIBIO

U3MEPUTEITBHBIX COCY/IOB).

Paboma c unghopmayueri:

NPEeJICTaBISATh HH(OPMAIUIO B pa3HbIX GopMax;

U3BJIEKaTh U MHTEPIPETHPOBATH MH(MOPMAIMIO, MPEACTABICHHYIO B Ta0iHIle, Ha
nuarpamme;

UCMOJIb30BaTh CIPABOYHYIO JUTEpATypy AJI1 MOUCKAa MH(POpPMAIMU, B TOM YHUCIE

WNuTepHeT (B YCIOBUSX KOHTPOJIUPYEMOTO BBIXO/A).

Yuusepcanvnvie kommyHuxamuenvie yueoHvle 0eticmeus.:

UCIIOJIb30BaTh MATEMATUYECKYIO0 TEPMUHOJIOTHIO 17151 3aIUCH PEIICHUS TPEIMETHOM
WJIA MIPAKTUYECKOW 3a/1a4u;

IPUBOJAUTL TIPUMEPHl M KOHTPHPHUMEPHI I TOJATBEPXKIACHUS/ OMPOBEPIKESHUS
BBIBO/JIA, TUMOTE3HI;

KOHCTPYHPOBATh, YUTATH YHCIOBOE BHIPAKECHUE;

ONUCHIBATh  MPAKTUYECKYIO  CHUTyallMI0 C  HCIIOJb30BAHUEM  HM3YUYCHHOMU
TEPMUHOJIOTHH;

XapaKTEePU30BaTh MaTeMaTHYECKHE OOBEKTHI, SIBJICHUS M COOBITHS C IOMOIIBIO
W3YYEHHBIX BEJIIMYUH;

COCTABJIATh UHCTPYKIIHIO, 3aIIUCHIBATh PACCYXKICHUE;

WHHUITMAPOBATh OOCYKIEHHUE Pa3HBIX CIOCOOOB BBIMOJHEHUS 3aJaHUs, TOHUCK

OIK1OOK B PEIICHUHU.

YHnusepcanvhnvie pecynisimusHnvie yuebHvie Oeticmeus:
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— KOHTPOJIUPOBATh  MPABWIBHOCTh U TOJHOTY  BBINOJHEHUS  aJiropuTMa
apuMEeTHUUECKOTO  JCHCTBUS, pEIICHHs] TEKCTOBOM  3ajauyd, MOCTPOEHUS
r€OMETPUYECKOMN (DUTYPBI, U3MEPEHUS,

— CaMOCTOSITEILHO BBITIOJIHATH IPUKUJIKY U OLICHKY pPe3yiibTaTa U3MEPEHUM;

— HaXOJIUTh, WUCIPABIISITH, MPOTHO3UPOBATH TPYAHOCTH M OIIMOKH W TPYIAHOCTH B
pelieHny y4eOoHoM 3aa4u.

— yYMEHHUE HMCIO0JIb30BaTh MOJIyYE€HHbIE 3HAHUS JJIsi 0€30MacHOTO B3aUMOJICUCTBUS C
OKpY’KaroIen cpesio v i pa3BUTUS U YCIOXKHEHUSI KAPTUHBI MUPA;

Coemecmnas OesimenbHOCMb.

— y4acTBOBAaTh B COBMECTHOM AESATEIHLHOCTH: JIOTOBAPUBATHCS O CIIOCOOE pellieHuUs,
COTJIACOBBIBaTh MHEHHUSI B XOJI¢ MOMCKa JOKa3aTeJIbCTB, BHIOOpA pPallMOHAIBHOTO
cIocoo0a;

— JIOTOBApUBAThLCS C OJTHOKJIACCHUKAMH B XOJI¢ OpraHU3allid MPOCKTHOU paboThI C
BEJIMYMHAMHM (COCTABJICHHE PACITUCAHUS, TIOJICUET JICHET, OLIEHKa CTOMMOCTH U Beca
MOKYTIKH, POCT M BEC YeJoBeKa, MpUOIMKEHHAS OIIEHKA PACCTOSTHUN U BPEMEHHBIX
UHTEPBAJIOB; B3BEIIMBAHUE; HW3MEPEHHE TEMIEpaTypbl BO3JlyXa U  BOJBI),
reoMeTpuyeckuMu Gurypamu (BbIOOp (opmbI U JeTaneil mpu KOHCTPYHUPOBAHHH,

pacu€T U pa3MeTKa, MPUKHUJIKA U OLIEHKa KOHEYHOTO PE3YNbTaTa).
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHM [TPOI' PAMMBI YUEBHOTI'O ITPEAMETA «MATEMATHUKA» HA
YPOBHE HAYAJIbHOI'O OBIIEI'O OGPA3OBAHIA

Mnanmuit  mkonbHuk ¢ PAC pocturaer IutlaHUPYeMBIX pe3yJbTaTOB OOY4YeHHMS] B COOTBETCTBUM CO CBOUMU
BO3MOXKHOCTSIMH M CIIOCOOHOCTSIMU. Ha ero ycnemHoCTh OKa3bIBaIOT BJIUSHUE TEMIl JIESITCIIBHOCTH peOEHKa, CKOPOCTh
MICUXUYECKOT'0 CO3peBaHus, 0COOCHHOCTH (HhOPMHUPOBAHUS YUCOHOU ACATEILHOCTH (CTIOCOOHOCTH K II€JIeTI0JIaraHui0, TOTOBHOCTh
IJIAHUPOBATh CBOIO paboOTy, CAMOKOHTPOJIb U T. 1I.).

[Imanupyemble pe3yabTaThl OCBOEHUS MPOTpaMMBbI M0 MaTeMaTUKE, MPEACTABICHHbBIE M0 ToAaM OOyYeHHUs, OTPaXKaroT, B
NEPBYIO OuYepe/b, NMPEAMETHbIE IOCTHXKEHHS oOydaromierocsi. Takke OHHM BKIIOUAIOT OTAENbHBIE PE3YNbTaThl B 00JACTH
CTaHOBJICHUS TUYHOCTHBIX KaYeCTB U METANPEIMETHBIX ACHCTBUN M YMEHUH, KOTOPbIE MOTYT OBITh IOCTUTHYTHI Ha 3TOM JTare
oOydenusi. TeM caMbIM TOTYEPKUBACTCS, YTO CTAHOBIIEHHUE JIMYHOCTHBIX HOBOOOPA30BaAHUI U YHUBEPCAIBHBIX YU€OHBIX IEHCTBUI
OCYILIECTBIIAETCS CPEICTBAMU MAaTEMAaTUUYECKOIO COAEPKaHUsI Kypca.

[Ipu oleHUBaHWM JOCTHUKEHHUS JIMYHOCTHBIX PE3yNbTaTOB Yy MIKOJIBHUKOB ¢ PAC HEo0X0auMO TakkKe OIICHUBATh
JOCTVYKEHUE UMM )KU3HEHHBIX KOMIIETEHIIUM.

[Ipy 5TOM Ba)XHO YYHUTHIBaTh, YTO TICHUXOJOTrMYecKoe pa3Butue ydamuxcsi ¢ PAC o0bMHO 3a7ep’KuMBacTCs W HE
COOTBETCTBYET HX Bo3pacty. IloaToMy HEKOTOpble JIMYHOCTHBIE M METANpPEIMETHbIE pPE3yJlbTaThl MOTYT OBIThH

TPYAHOAOCTHKUMbBIMMU. B stom cly4dac H606XOI[I/IMO OOCHUMBATh JWHAMHKY AOOCTHIKCHHUA JIMYHOCTHBIX M MCTAIIPCAMCTHBLIX
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pe3ynbpTatoB y obyyatomierocs ¢ PAC u yuuTsiBaTh, 4TO TaHHAs JUHAMHKA JTOJDKHA OBITh TOJIOKUTEIBHOM.

JUYHOCTHBIE PE3YJIBTATHI
B pesynbTate uzyuenus npeamera «MaTeMaTuka» B Ha4aJdbHOU IIKOJIE Y 00YUYAIOIIETOCs JOJDKHBI OTPaKaTh CICAYIOIINE
JIMYHOCTHBIEC PE3YIbTAThI:

— 0CO3HABaTh HEOOXOAUMOCTh U3yUCHHS MAaTEMAaTUKHU JIJIsl aJlallTalliK K )KU3HEHHBIM CUTYaIUsM, JI1 pa3BUTUS OO1Ien
KyJbTYpPbl YEJIOBEKA; Pa3BUTHUSI CIIOCOOHOCTH MBICIIUTh, PACCYK/IAaTh, BBIIBUTATh MPEATION0KEHUS U JOKA3bIBaTh WJIM ONIPOBEPTaTh
UX;

— YMETh OPTaHU30BaTh YCIICIIHOE B3aWMOJICHCTBUE C OKPYKAIOIIMMHU JIFOJIbMH, OIUPAsiCh HA TOHUMAaHUE COIUATIbHBIX
OTHOIICHUH;

— YMETh YNPABIATH CBOUM IMOIUOHAIBHBIM COCTOSIHUEM B IIPOIECCE COIMAIBHOTO B3aUMOACHCTBUS,

— YMETh COOJTIOZIaTh COITMaIbHbIE TTpaBUjia IMOBEICHHS B CUTYalluu (ppycTpamumy;

— NPUMEHATh IIpaBUja COBMECTHOM JESITEIHPHOCTH CO CBEPCTHUKAMH, MPOSBISATH CIIOCOOHOCTH JOTOBAapHBATHCA,
JUIUPOBATh, CIEI0BAaTh yKa3aHUSM, OCO3HABAaTh JIMYHYK) OTBETCTBEHHOCTh M OOBCKTHBHO OIICHHWBATH CBOM BKJIAJ B OOIIUI
pe3yybTarT;

— OCBavBaTh HABBIKM OpraHU3aIlMK 0€30MacHOTo MOBEISHUS B MH(OOPMAIIMOHHON CpeIe;

— INPUMCHATh MATCMATUKY IJIA PCHICHUSA IMPAKTHUYCCKUX 3aJda4d B HOBCCZ[HCBHOﬁ JKHU3HHU, B TOM 4YHUCJIC IIPH OKa3aHHUH

IIOMOIIIHY OAHOKJIIACCHHUKAM, ACTAM MJIAAIICTO BO3pacTa, B3POCIIbIM U ITOXKHUJIBIM JIXOIAM,
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— yMEHUE TTOHUMATh U 3asBJISITH O CBOUX TPYAHOCTSX, OIEHUBATh CBOM COOCTBEHHBIC CUJIBI U MIPU HEOOXOIUMOCTH
MOMIPOCUTH O TIOMOIIIY;

— paboTaTh B CUTYyallUSX, PACIHIMPSIONIUX OIBIT MPUMEHEHUS MATEMAaTHUYECKUX OTHOIIECHWNA B pEaIbHOW KU3HH,
MOBBIMIAOIIUX UHTEPEC K MHTEIUICKTYyaIbHOMY TPYJY U YBEPEHHOCTh CBOMX CHUJIaX MPU PEIICHUU TMOCTABJICHHBIX 3aj]lad, YMEHHE
IPE0J10JI€BaTh TPYAHOCTH;

— OIICHUBATh MPAKTUYECKUE U y4eOHbIC CUTYAllUM C TOYKH 3PEHUS BO3MOXHOCTH MPUMEHEHHUS MaTeMaTHKH s
palnroHaIbHOTrO0 U 3(PGEKTUBHOTO pelIeHUs] YYeOHBIX U )KU3HEHHBIX TIPOOJIEM;

— OIICHUBATh CBOW YCIIEXU B U3YUYCHHH MAaTEMaTUKHU, HAMEYATh MyTH YCTPAHEHUS TPYIHOCTEH; CTPEMHUTHLCS YITyOsTh
CBOM MaTeMaTHYeCKUE 3HAHUSA U YMEHUS;

— M0JIb30BaThCSl PA3HOOOPA3HBIMU MH(GOPMAIIMOHHBIMHU CPEACTBAMU JIJISl PEUICHUS MPEIJIOKEHHBIX U CAMOCTOSATEIHHO

BBIOpAHHBIX YU€OHBIX ITpoOJIeM, 3a1a4.

METAIIPEAMETHBIE PE3YJIbTATbBI

K xoniry o0y4eHus: B HaUaJIbHOH IIKOJIe Y 00ydaroImerocs: GOpMHUPYIOTCS CIASAYIONINE YHUBEPCAIbHBIC yaeOHbIC
JNEUCTBUA.

YHuBepcajibHbIe O3HABATEIbHbIE YUeOHbIE 1efiCTBUA:

1) bazosvle nocuyeckue oeucmeus:
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— yCTaHABIMBATh CBSA3M M 3aBUCHMOCTH MEXIYy MAaTeMaTHYECKUMHU OOBEKTaMH (YacTh-1Ie0e; MPUYUHA-CIICCTBUE;
MPOTSKEHHOCTH);

— IPUMEHSATh 0a30BbIe JIOTMUECKUE YHUBEpCAIbHBIC NEHCTBUS: CpaBHEHHUE, aHAIN3, Kiaccuukaius (TpymnmupoBKa),
000011IeHHE;

— npuoOpeTaTh MpakTUYecKue TpaduiyecKue M HM3MEPHUTEIbHBIE HABBIKM I YCIEIIHOTO peUIeHHs Y4eOHBIX W
JKMTEHUCKHUX 3a/ay4;

— NPEJCTABIIATh TEKCTOBYIO 3ajady, €€ pelieHue B BHIE MOJCNH, CXEMBbI, apu(METHYECKOW 3allicH, TEeKCTa B
COOTBETCTBHH C MPEAJIOKEHHONU yueOHOM MPOOIEeMOH.

2) Bazosvie uccneoosamenvcrue oeucmeust.:

— IPOSIBIIATH CIIOCOOHOCTh OPUEHTUPOBATHCS B yUeOHOM MaTepualie pa3HbIX pa3/ieNoB Kypca MaTeMaTUKY;

— NOHMMAaTh W aJIEKBaTHO MCIOJb30BaTh MATEMATUYECKYI0 TEPMHHOJOTHUIO: pa3finyaTh, XapaKTepU30BaTh,
UCIIOJIb30BATh JIJIsl PEIICHUs YIeOHBIX U MPAKTUYECKHUX 3a]1ay;

— NPUMEHSTh U3YUCHHbIE METO/Ibl TO3HAHUS (M3MEpEeHre, MOICIMPOBaHNe, Tepedop BapUaHTOB).

3) Paboma c ungpopmayueii:

— HaXOJIWTh M HCIOJNb30BaTh AJI pEHIeHUs Y4YEOHBIX 337ad TEKCTOBYIO, I'paduyecKyio HH(POpPMAIUIO B Pa3HBIX
MCTOYHUKAX UH(DPOPMAITMOHHOW CPEbL;

— YUTaTh, UHTEPIPETUPOBATH T'PAPUUECKU TMPEACTABICHHYIO WHGOpMAIMIO (CXeMy, TaOJHUIly, TuarpaMmy, JIpYTyIO

MOJIEIIb);

33



— peACTaBIsATh UHPOPMAIUIO B 3aJaHHON (opMme (AOMOIHATH TaOJUIly, TEKCT), GOPMYIUPOBATH YTBEPXKIECHUE IO
o0pa3ily, B COOTBETCTBUHU C TPEOOBAHUSIMU yueOHOM 3a1a4H;

— I[IPUHUMATDL IIpaBuJIa, 0e30IMacHO MCIO0Ib30BaTh npeajraracMapIC 3JICKTPOHHBIC CPEACTBA U HCTOYHUKHU I/IH(I)OpMaHI/II/I.

YHuBepcajbHble KOMMYHUKATUBHbIE YUeOHbIE 1eliCTBUS:

— KOHCTPYUPOBATh YTBEPKACHUS, MPOBEPSATHh UX UCTUHHOCTH; CTPOUTH JIOTUYECKOE PACCYKICHUE;

— UCIIOJIB30BaTh TEKCT 3aJaHus i1 OOBSICHEHUS crloco0a M X0J1a pelIeHUs] MaTeMaTHYeCKOH 3aa4uu; GopMynupoBaTh
OTBET;

— KOMMEHTHPOBATh MPOIECC BEIUUCICHUS, TOCTPOCHUS, PEIICHUS;

— OOBSCHATD MOJYYEHHBIN OTBET C UCIOJIb30BAHUEM U3YUEHHOM TEPMUHOJIOTHH;

— B IIpOlIecce TUAJIOrOB MO OOCYKIEHHUIO M3YYEHHOI'0 MaTepuajia — 3a7aBaTh BOIPOCHI, BHICKA3bIBATH CYXKIACHUS,
OILICHMBATh BHICTYIUJICHUSI YYaCTHUKOB, MPUBOIUTH JOKA3aTEIHCTBA CBOEH MIPABOTHI, IPOSBIATH STUKY OOIICHUS;

— co37aBaTh B COOTBETCTBUU C Y4eOHOH 3amauedl TEKCThl pa3HOTO BUJA — OMHUCAHUE (HampuMep, TeOMETPUUYECKOMN
burypsl), paccyxaeaue (K mpuMepy, Py PEIIeHUN 3a/1a4u), HHCTPYKIUS (HapuMep, U3MEPEHHE JITTMHBI OTPE3KA);

— OpUEHTUPOBATHCS B aJTOPUTMaX: BOCIPOU3BOAWTH, JOIMONHITH, UCIPABIATH Ne(POPMUPOBAHHBIC; COCTABIATH IO
aHaJIOTHH;

— CaMOCTOATCIBbHO COCTAaBJIAATh TCKCThI SaHaHHﬁ, AHAJIOTMYHbIC TUIIOBBIM M3Y4YCHHBIM.
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YHuBepcajJbHbIe PeryJasiTUBHbIE YUeOHbIE AeliCTBHUS:

1) Camoopeanuzayus:

— TUTAHKPOBATH ATAIBI MPEACTOAIIEH PaOOTHI, OTIPEIEIATH OCIE0BATEIIBHOCTD YUSOHBIX JECHCTBU;

— BBITIOJTHSATH MIpaBuiIa 0€30MMacHOT0 UCIIOIB30BaHUS YJICKTPOHHBIX CPECTB, PEjIaraéMbIX B IpoIiecce 00yICHHS.

2) CamokoHmponw:

— OCYIICCTBIISITH KOHTPOJIb TIPOIECCa U pe3yIbTaTa CBOCH JACATEIHPHOCTH; 00OBEKTUBHO OIICHUBATH MX;

— BBIOMPATH U TIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CIIOCOOBI JICHCTBHUI;

— HaXOJUTh OITUOKU B CBOCH pabOTe, yCTaHABIMBATh UX IPUYMHBI, BECTH TIOUCK MyTEH MPEOJIOICHHS OITUOOK.

3) Camooyenka:

— IPEIBUIETh BOBMOKHOCTh BOSHUKHOBEHHS TPYAHOCTEH U OMMOOK, MIPeAyCMaTPUBATh CIIOCOOBI UX MPETyTPERKACHHUS
(popmynupoBaHue BOIPOCOB, oOpalieHre K yueOHUKY, JOMOJTHUTEIbHBIM CPEICTBAM O0yUYEHHUS, B TOM YHCIIE AIEKTPOHHBIM);

— OLICHUBATH PALIMOHAJIBHOCTH CBOUX JIEMCTBUH, JaBaTh UM KaUYECTBEHHYIO XapaKTEPUCTHUKY.

CoBMecTHAA AeATEJILHOCTD:
— y4acTBOBAaTh B COBMECTHOW JCATEIBLHOCTH: COTJIACOBBIBATH MHEHHS B XOJ€ IIOHMCKAa JI0KA3aTelIbCTB, BBIOOpA
palMoHaILHOTO Ccroco0a, aHaaru3a HHHOpPMaIlH,

— OCYIHICCTBIIATH COBMECTHBIN KOHTPOJIb U OLICHKY BBIINTOJIHACMBIX I[CfICTBHfI;

35



— YMCTb IIPUMCHATDH O6H_IerI/IHSITBIC ImpaBujia COONAJIBHOTO B3&PIMOI[GﬁCTBHSI C YYCTOM KOHKPETHLIX 00CTOSITEILCTB

CUTyaIluu OOIICHHUS.

NPEAMETHBIE PE3YJIBTATHI

K xoHIy 00y4eHusi B mepBoM KJjacce 00y4aromuiicss HAy4YuTCs:

— YUTaTh, 3AIIUCHIBATh, CPABHUBATH, YOS A0UMBaTh uncia ot 0 mgo 20;

— NIEPECUNTHIBATH PA3IHUHbBIE OOBEKTHI, YCTAHABIUBATD MOPSAKOBBIN HOMEP 00BEKTA;

— HaXOJUTh YKciia, OONbIINE/MEHBIINE JAHHOTO YKCIIa Ha 3a/1aHHOE YUCIIO;

— BBITOJIHATH apu(pMETHUECKHUE TEHCTBUS CI0KEHUS U BbIYMTaHUs B npezenax 20 (yCTHO U MUCbMEHHO) 6e3 nepexoa
gyepes IECSTOK;

— Ha3bIBaTh M PA3JIM4YaTh KOMIIOHEHTHI JIEWCTBHM CIIOXKEHUS (ClraraeMmsle, CyMMa) M BBIUMTaHUSA (YMEHBLIAEMOE,
BBIYHUTAEMOE, PA3HOCTH);

— pelaTh TEKCTOBBIC 3aJaud B OJHO-[BA JIEWCTBUS Ha CIIOKEHUE M BBHIYMTAHUE: BBIIEIATH YCIOBUE M TpeOOBaHUE
(Bompoc);

— CpaBHHMBaTh OOBEKTHI MO JUIMHE, YCTAHaBIMBas MEXJIy HHMMU COOTHOILIEHHE JJIMHHEee/Kopode (BBILIE/HUXKE,

mupe/yxe);
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— 3HATh U MCMOJIb30BATh €IMHUILY JJIMHBI — CAaHTUMETP; U3MEPATH ITIMHY OTPE3Ka, YEPTUTh OTPE30K 3aAaHHOU JITTUHBI
(B cm);

— pasnuyarh yuciao u uudpy;

— pacno3HaBaTh FreOMETPUYECKUE (PUTYPBI: KPYT, TPEYTOJIbHUK, IPSIMOYTOJIBHUK (KBaApaT), OTPE30K;

— YCTaHABIMBATH MEX1Yy OOBEKTAMH COOTHOLIEHUS: CeBa/CripaBa, Ha/mo;

— IpyNnupoBaTh OOBEKTHl MO 3a/laHHOMY MPU3HAKY; HAXOAWTh W Ha3blBaTh 3aKOHOMEPHOCTU B pANY OOBEKTOB
MOBCETHEBHOM JKU3HH;

— CpaBHUBATh JBa 00BEKTa (YUCIIa, FEOMETpUUYECKUE (PUTYPHI);

- pacnpcaciiiTb 00BEKTHI HA ABC I'PYIIIBI 110 3aJAHHOMY OCHOBAHHUIO.

K koH1y 00y4eHusi B IepBOM JONOJTHUTEJIBLHOM KJacce 00yYaloUuiicss HAYYUTCS:

— BBITIOJHATH apu(MeTHUECKHe ASHCTBUS CIIOKEHHs U BBIYMTaHUs B npenenax 20 (yCTHO U MUCBMEHHO) C TIEPEX0I0M
gyepes IECSTOK;

— pemaTh TeKCTOBBIC 3a/ladyd B OJHO-JBA JCUCTBHS Ha CIIOKCHHE M BBIYMTAHUE: BBIICIATH yCIOBHE W TpeOOBaHHWE
(BompoOC); MPEACTaBIATH 3a/1auy (KpaTKasl 3aIKcCh);

- yCTaHABIIMBATh MEXKy OOBEKTaMU COOTHOIIICHHMS: CIICBa/CIIpaBa, Aaiblie/0JmKe, MeX Ty, Iepea/3a, Ha i/ Io/;

— pacmo3HaBaTh BEpHbIC (WMCTHHHBIC) W HEBEPHBIC (JIOKHBIE) YTBEPXKIACHUS OTHOCHTEIHHO 3aJIaHHOTO Habopa

00BEKTOB/TIPEIMETOB;
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- IPYIIUPOBATH OOBEKTHl MO 3aJaHHOMY MPHU3HAKY, HAXOJIUTh W Ha3bIBaTh 3aKOHOMEPHOCTU B POy OOBEKTOB
MOBCEITHEBHOM KHU3HU;

— pasnuyath CTPOKH U CTOJOIBI TAOJIUIIBI, BHOCUTH IAHHOE B TaOJIMILY, U3BJIEKATh JaHHOE/JaHHbIE U3 TaOJIHUIIbI;

— CpaBHUBATh JBa 00BbEKTA (YUCIA, FeOMETpUYECKUe (PUrypshl);

— pacnpeaciiiTb OOBEKTHI HA ABC I'PYHIIBI 110 3aJTAHHOMY OCHOBAHHUIO.

K xoHIy 00y4eHusi BO BTOPOM KJjacce 00y4aloUMiics HAyYUTCH:

— YUTaTh, 3aMIUCHIBATh, CPABHUBATH, YIOPIA0UMBATEL YKcia B ipeaenax 100;

— HAXOAUTh YUCIJIO OOJIbIIIee/MEHbIIIee JAHHOTO YKCIa Ha 3afaHHoe uncio (B npenenax 100); Oonbliiee TaHHOTO YUCIa
B 3aJJaHHOE 4KCIIo pa3 (B npenenax 20);

— YCTaHABJIMUBATH U COOTIOAATH OPSIOK MPY BHIYUCICHUH 3HAYEHUSI YHCIOBOTO BEIpAXKEHHS (CO CKOOKaMu/0e3 CKOOOK),
cojepKalero ASUCTBUS CIOXKEHUS 1 BeluUTaHud B ripeaenax 100;

— BBITIONHATh apu(pMETHYeCKue ACHCTBUSA: CIOKEHHWE W BbhIUMTaHue, B mpenenax 100 — yCTHO W THUCHBMEHHO;
YMHOXEHUE U JieTieHre B npenaenax 50 ¢ ucrnoiab30BaHUEM TaOJIUIbl YMHOXKEHUS,

— Ha3bIBaTh U pa3iN4yaTh KOMIIOHEHTHl ACHUCTBHI YMHOXKEHUS (MHOXHUTENH, MPOU3BEACHUE); NENeHUs (IeIUMoe,
JeTUTEIb, YaCTHOE);

— HaxoJUuThb HEU3BECTHBIM KOMIIOHCHT CJIOKCHHA, BBIYUTAHUA,
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— UCIIOJIH30BaTh MPU BBIMOJHEHUH MPAKTUYECKUX 3aJaHUM €IMHUIIBI BEJIMUYUH JIJIMHBI (CAHTUMETP, JECUUMETP, METP),
Macchl (KUjaorpaMm), BpeMeHU (MUHYTA, 4ac); CTOUMOCTHU (py0iib, KOIEHKa); mpeoOpa3oBbIBaTh OJHU €AUHUIILI JAHHBIX BEJIUYUH B
APYTHE;

— OTPENIEIIATh C MOMOIIBI0 U3MEPUTEIHHBIX HHCTPYMEHTOB JIJTUHY; OMPEACIISTh BPEMS C TTIOMOIIBIO YaCOB; BHITIOJIHSITh
MPUKUJIKY U OIICHKY pe3yJibTaTa U3MEPECHUI; CPaBHUBATh BEJIMYMHBI JJIMHBI, MACChl, BPEMEHHU, CTOUMOCTH, YCTaHABIUBAs MEXIY
HHMH COOTHOIIIEHUE «OO0bIIIE/MEHBIIIE HA;

— peliaTh TEKCTOBBIE 3aJlauyd B OJHO-JBA JICUCTBUS: MPEACTABIATh 3a/ady (KpaTkas 3aluch, pUCYHOK, TaOJIMIA WU
Ipyras MoOJieiib); TUIAHUPOBATh XOJI PEIIeHUsS TEKCTOBOW 3ajlaud B JIBa JNEUCTBHUA, OQOPMISATH €ro B BUAE apU(METHUYECKOTO
NefCTBUS/ IEWCTBUM, 3alIMCHIBATh OTBET;

— paznuyaTh M Ha3bIBaTh IeOMETPHUYECKHE (UTYpBI: MPSIMOM YyTroi; JIOMaHyl, MHOTOYTOJBHUK; BBIIEISATH CpEeIu
YETBIPEXYTOJIBHUKOB MPSMOYTOJIbHUKH, KBAJIPaThI;

— Ha Oymare B KJIETKY M300pa)KaTh JIOMaHYIO, MHOTOYTOJIbHUK; YEPTUTH MPSIMOM yToJ1, IPsIMOYTOJIbHUK C 3aJJaHHBIMH
JUTMHAMU CTOPOH; UCII0JIb30BATh JJIs1 BHINIOJIHEHUS IOCTPOEHUN JTUHENKY, YTOJIbHUK;

— BBITIOJHATH U3MEPEHUE JTMH PeajbHbIX 00BEKTOB C IIOMOIIBIO JIMHEHUKHY;

— HAXOJIUTh IJIMHY JIOMAHOM, COCTOAILIEH U3 ABYX-TPEX 3BEHbEB, NEPUMETP NPSIMOYTOJIbHUKA (KBaApaTa);

— pacro3HaBaTh BepHbIE (UCTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKICHHS CO CIIOBAMU «BCE», «KaXKIbI»; TPOBOJIUTH
OJIHO-JIBYXIIIArOBbI€ JIOTUUECKUE PACCYK/ICHUS U JI€TaTh BHIBOIBI;

— HAXOJUTh OOITUI IPU3HAK TPYIITHI MATEMATHIECKUX O0OBEKTOB (UHCEII, BETUYHH, T€OMETPUUECKUX (HUTYD);
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— HaXOAUTh 3aKOHOMEPHOCTH B PAY OOBEKTOB (UHCEN, TEOMETPUUECKUX PUTYD);

— IOpEICTaBIATh MHMOPMAIMIO B 3alaHHOM (DOpME: IOMOJHATh TEKCT 3aJauyd YUCIaMH, 3alOJHATHh CTPOKY/CTONOEI
Ta0JINLIbI, YKa3bIBaTh YHCIOBbIE TaHHBIE HA PUCYHKE (M300paKEHUN F€OMETPUUYECKUX (HUTYP);

— CpPaBHUBATh I'PYMIBI 00BEKTOB (HAXOAUTH O0IIIee, pa3InyHOE);

— 0OHapyKHUBATh MOJIEIN T€OMETPUUECKUX (PUTYp B OKPYKAIOIIIEM MUDE;

— noI0upaTh NPUMEPHI, MOATBEPKIAIOLIUE CYKIEHUE, OTBET;

— COCTaBJIATH (JOMOJIHATDH) TEKCTOBYIO 3a/1a4y;

— IMPOBEPATH IMPABUIIBHOCTD BBIUMCJICHUMN.

K xoH1y 00y4eHusi B TpeThbeM KJjacce 00y4aloUIUiics HAyYUTCS:

— YUTaTh, 3aIIUCHIBATh, CPABHUBATH, YIIOPsI0YMBATh yKcia B npeaenax 1000;

— HAXOJIUTh YHUCIIO OOJIbIIIee/MEHBIIIEe JAHHOTO YKCclia Ha 3aJJaHHOE YMCII0, B 33J]JaHHOe Yucio pa3 (B npeaenax 1000);

— BBITIOJIHSTh apu(METHUYECKHE JACHCTBUS: CIOKEeHHE M BbhruuTaHue (B mpenenax 100 — yctHo, B mpeaenax 1000 —
MMCbMEHHO); YMHOKEHUE U JeJeHUE Ha OAHO3HAYHOE unciio (B npenenax 100 — yCcTHO U MUCbMEHHO);

— BBINIOJIHSITH AEHUCTBHSI YMHOXKEHUE U AeneHue ¢ ynuciaamu 0 u 1; 1eneHue ¢ ocTaTkoM;

— yCTaHABIMBaTh M COOJIOJATh MOPSAOK JAEUCTBUM NPU BBIYMCICHWM 3HAYEHUS YHCIOBOIO BbIpaXeHUs (CO
ckoOkamu/6e3 CKOOOK), cosieprKaIiero apupmMeTnuecKue ACHCTBUS CII0KEHUS, BBIYNTAHUS, YMHOKCHHS U JACICHUS;

— —HCIIOJIB30BaTh IIPU BBIYHUCICHUAX IICPEMECTUTCIIBHOC U COYCTATCIIBHOC CBOMCTBA CJIOKCHMUA,
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— HaXOAUTh HEM3BECTHBI KOMIIOHEHT apU(PMETHUECKOTO ICUCTBUS;

— UCIIOJIb30BaTh MPHU BBINOJIHEHUM MPAKTUYECKUX 3aJaHUil M pEIIeHWH 3a7ad E€AMHMIbL JJIUHBI (MUUIUAMETD,
CaHTUMETp, ACLUMETP, METpP, KUJIOMETP), Macchl (rpaMM, KUJIOTpaMM), BpeMEeHH (MUHYTa, 4ac, CeKyHJa), CTOMMOCTH (KOmNeHKa,
py0I1b); MpeoOpa3oBbIBATh OAHU €AMHUIIBI JAHHOW BEJIMYUHBI B IPYTHUE;

— OTPEENAThH C MOMOIBIO HU(POBBIX U aHAIOTOBBIX MPUOOPOB, U3MEPUTEIBHBIX HHCTPYMEHTOB JIJTUHY, MaccCy, BpeMs;
BBIMOJHATH MPUKUKY U OLICHKY pe3yJIbTaTa U3MEPEHU; ONpeesTh IPOAOIKUTEIBHOCT COOBITHUS;

— CpPaBHUBATh BEJIMYHMHBI JJIMHBI, IJIOMIAH, MACChl, BDEMEHHU, CTOUMOCTH, YCTAaHABIMBAsI MEXKy HUMU COOTHOIICHHE
«0obIIIe/ MEHBIIIE HA/B»;

— Ha3bIBaTh, HAXOAUTH JJOJIIO BEJIUYNHBI (II0JIOBUHA, YETBEPTH);

— CPaBHUBATh BEJIMYMHBI, BHIPAKEHHBIE JOJISIMU;

— 3HATh U UCIOJIB30BATh MIPU PELICHUHU 3a/1a4 U B IPAKTUUECKUX CUTYyalUsAX (MOKyIKa TOBapa, ONpeesieHue BPEMEHH,
BBINIOJIHEHHE PACYETOB) COOTHOILIEHUE MEX Y BETMUMHAMU; BBITTOIHATH CII0)KEHHUE U BBIYUTAHUE OJHOPOAHBIX BEJIMUNH, YMHOXKEHUE
U JIeJICHUE BEJTMYMHBI Ha 0JIHO3HAYHOE YHUCJIO;

— pemarh 3aJa4 B OJJHO-/1Ba ACHCTBUSA: MPEACTABIATh TEKCT 33/1a4y, IUIaHUPOBATH X0/ PEIIECHHUS], 3alIUCHIBATh PEILICHUE
U OTBET, aHAIM3UPOBATh PEUICHHE (UCKATh JIPYrod crnocod peuieHus), OleHUBAaTh OTBET (YCTaHABIMBATH €0 PEATHCTUYHOCTb,
IIPOBEPATH BHIYUCIICHMUS);

— KOHCTPYHMPOBATh MPSIMOYTOJIbHUK M3 JAaHHBIX (GUTYp (KBaapaToOB), NEIUTHh MPSIMOYTOJIbHMK, MHOTOYTOJBHUK Ha

3aJaHHBbIC YaCTH,
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— cpaBHUBAThH (PUTYPHI 0 TIOMIAIU (HATOKEHUE, COMTOCTABICHNUE YUCIOBBIX 3HAUCHUN );

— HAaxXOJIUTh TMEPUMETP MPSMOYTroJbHUKA (KBaApaTa), IUIOMIAAb MNPSIMOYToJibHMKAa (KBaapara), HCIOIb3YS
MPaBUJIO/aJITOPUTM;

— pacrio3HaBaTh BEpHbIC (MCTUHHBIE) U HEBEPHBIE (JIOXKHBIE) YTBEPXKIACHHUS CO CIIOBAMU: «BCE», KHEKOTOPBIEY», «H»,

CKQXKIBINY, «ECHH..., TO...»; GOPMYIUPOBATh YTBEPKACHUE (BBIBOM), CTPOUTH JOTUYECKUE PACCYXKJICHHS (OJHO-BYXIIIArOBLIC), B

TOM YHCJI€ C UCIIOJIb30BAHUEM U3YUYEHHBIX CBS30K;

— KJIAaCCU(PUIIUPOBATH OOBEKTHI TTO OJTHOMY-JBYM MPU3HAKAM;

— U3BJICKATh W KCIOJIb30BaTh MHGOpPMAIIUIO, MPEICTABICHHYI0 B TaOJUIAX C JAaHHBIMH O pEaJbHBIX IpoIeccax U
SABJICHUSX OKPYXAIOUIEro MUpa (HampuMmep, paclucaHue, pexkuM paboThl), B MIpeAMETaxX MOBCEAHEBHOM XKU3HU (HApUMeEp, SIPIbIK,
ATUKETKA);

— CTPYKTYPHPOBATh HH(OpPMAIUIO: 3aTIOJHATH MPOCTEHIIIE TAaOIUIIBI TTO 00pa3ILy;

— COCTAaBIIATH IJIAaH BBITIOJHEHUS Y4€OHOTO 3a/IaHMsI U CIIEJIOBATh €MY; BBITIOJIHATH IEUCTBHS TI0 aJTOPUTMY;

— CpaBHUBATh MaTeMaTUYECKHUE OOBEKTHI (HAXOIUTh 00I1Iee, Pa3INUYHOE, YHUKAIBHOER);

— BBIOMpATh BEPHOE PEIICHUE MAaTEMaTHIECKOH 3aauH.

K koH1y 00y4eHHsI B 4eTBEPTOM KJiacce 00y4arOUUiCA HAYYUTCS
— YUTaTh, 3aIIUCHIBATh, CPABHUBATD, YIIOPS0YNBATH MHOTO3HAYHBIC YHCIIA;

HaxXO0OUTb YHCJIO Ooublliee/MeHBIIIES AaHHOI'O 4MCJja Ha 3adaHHOC YK CJIO, B 3alaHHOC YHUCJIO pas;
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— BBITIOJIHSITh apu(METHUECKUE ACHUCTBUS: CJIOKEHHE W BBHIYUTAHWE C MHOTO3HAYHBIMU YHCJIaMU MNHUCHBMEHHO (B
npeaenax 100 — ycTHO); yMHOXKEHHE U JieJIeHHe MHOTO3HAYHOT'0 YMCJIa Ha OJHO3HAYHOE, IBy3HAYHOE YMCJI0 MMCbMEHHO (B Mpeenax
100 — ycTHO); AeNeHne C OCTaTKOM — MUChMEHHO (B npeaenax 1000);

— BBIYHUCIISITh 3HAYCHHE YUCIOBOTO BBIpaXX€HUsI (CO CKOOKammu/0e3 CKoOOK), COepKallero JCHCTBUS CIOXKCHUS,
BBIYUTAHUS, YMHOXEHUS, JIJICHUS] C MHOTO3HAYHBIMU YHCIIAMH;

— UCIIOJIH30BaTh MPH BBIYUCICHUSX U3YUEHHbBIE CBOMCTBA apU(PMETUUECCKUX JICHCTBUM;

— BBITIOJIHSITh MIPUKUJIKY PE3yJibTaTa BBIUUCICHUM; OCYIIECTBISATh MPOBEPKY MOJYUYCHHOTO Pe3yIbTaTa M0 KPUTCPUSIM:
JIOCTOBEPHOCTh(PEAIbHOCTH ), COOTBETCTBUE MTPABUITY/AITOPUTMY, a TAKIKE C TIOMOIIBIO KaJbKYJIATOPA;

— HAXOAUTh JOJI0 BETMYMHBI, BETUYUHY IO €€ J0JIE;

— HaXOAUTh HEM3BECTHBIA KOMIIOHEHT apU(PMETHUECKOTO ICUCTBUS;

— UCIIOJIb30BaTh €IUHUIBI BEJIMYMUH MJis MpPU pelIeHUuH 3adad (UIMHA, Macca, BpPeMs, BMECTUMOCTb, CTOMMOCTD,
IJI011adb, CKOPOCTb);

— UCIIOJIb30BaTh MPHU PEIICHUH 3a/1a4 €AUHUIIBI JUIMHBI (MAJUTUMETP, CAHTUMETP, ACIUMETP, METP, KUIOMETP), MacChl
(rpaMM, KWJIOTpaMM, LIEHTHEpP, TOHHA), BPEMEHU (CEKYH/1a, MUHYTA, 4ac; CYTKH, HEJENsl, MECSI, o/, BEK), BMECTUMOCTU (JIUTP),
CTOUMOCTH (KOTIe¥Ka, py0Jib), Tuiomanau (KBaJapaTHIM METpP, KBaJPATHBIN NCIIMMETpP, KBAJAPATHBIN CAHTUMETP), CKOPOCTH (KHIIOMETP
B 4acC, METP B CEKYHY);

— UCIIOJIb30BAaTh MPHU PEIICHUU TEKCTOBBIX 3aJa4 U B MPAKTUYECKUX CUTYAIMSAX COOTHOILIECHUSI MEXIY CKOPOCTBIO,

BpEMEHEM U MPOUICHHBIM TyTEM, MEXIY MTPOU3BOAUTEILHOCTHIO, BpEMEHEM U 00bEMOM pabOTHI;
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— ONpENENATh C MOMOIIbIO HMU(PPOBBIX U aHAJOTOBBIX MPUOOPOB Maccy MpeaMeTa, Temneparypy (Hampumep, BOABI,
BO3/lyXa B IOMEIIEHUHU), CKOPOCTh ABMKEHUS TPAHCHOPTHOIO CPEJCTBA; ONPEACNSATh C IMOMOIIBI0 H3MEPUTENIbHBIX COCYIIOB
BMECTUMOCTb; BBITIOJHATH PUKUAKY U OLEHKY pe3yJIbTaTa U3MEPEHHIA;

— pemarb TEKCTOBbIE 3a7aud B 1—3 nelcTBHSI, BBIMOJHATH MPEOOpPa30BAHME 3a/laHHBIX BEJIMYUH, BHIOMpATh MpU
pELICHUH TOIXOSAIIME CIOCOObI BHIYMCICHUS, COUETasi YCTHbIE U MUChbMEHHbIE BBIUMCICHUS M UCIOJb3Ys, MPU HEOOXOAUMOCTH,
BBIUMCIUTENbHBIE YCTPOWCTBA, OLIEHUBATH MOJIYYEHHBIA pE3yJIbTaT MO KPUTEPHUSIM: JTOCTOBEPHOCTH/PEajIbHOCTh, COOTBETCTBUE
YCIIOBHIO;

— pemaTh NpakTUUYeCcKue 3aJja4M, CBsI3aHHbIE C TTOBCETHEBHOM JKU3HBIO (HA MTOKYIKU, BUXKEHUE U T.I1.), B TOM YHCIIE, C
U30BITOYHBIMU JJAHHBIMH, HAXOUTh HEJIOCTAIOLTYI0 MHPOpMAIIUIO (HATpUMeEDp, U3 TabJIUIl, CXeM), HAXOAUTh U OLICHUBATh Pa3InYHbIC
CIIOCOOBI pelIeHus], UCIIOIB30BaTh MOAXOASIINE CIIOCOOBI TPOBEPKH;

— pa3nuyarh, Ha3bIBaTh T€OMETPUUECKUE PUTYPBI: OKPYKHOCTb, KPYT;

— MU300paXkaTh C TOMOIIBIO0 IUPKYJIS U JIMHEUKU OKPYKHOCTH 3aJJaHHOTO Pajinyca;

— pasznuyaTth HM300paKEHHs] MPOCTEHIINX MPOCTPAHCTBEHHBIX (GUTyp: IIapa, Kyda, UWIUHApPA, KOHYca, MUPAMUJIbL;
pacro3HaBaTh B MIPOCTEUIINX CIAy4dasiX MPOEKIUU IPEAMETOB OKPYKAIOIIETO MUpPa Ha TNIOCKOCTH (TI0JI, CTEHY);

— BBITIONHSATH pa3OueHue (MOKa3bIBaTh HA PUCYHKE, YEPTEXKe) MPOCTEHIIEeH cocTaBHOM (UTYPHI Ha TPSIMOYTOJIbHHUKA
(xBagpathl), HAXOAUTH MEPUMETP U TUIOMIAAb PUTYP, COCTABICHHBIX U3 JBYX-TPEX MPSIMOYTOJILHUKOB (KBaAPATOB);

— pacro3HaBaTh BEepHbIE€ (MCTUHHBIC) U HEBEPHBIE (JI0KHBIC) YTBEPKIACHHUS; IPUBOJAUTH TPUMEDP, KOHTPIPUMED;
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— dopMynupoBaTh  YTBEpXkKACHHE (BBIBOJ), CTPOUTHh JIOTMYECKHE pacCyXJIeHus (OJHO-/ABYXIIaroBblie) C
HCITI0JIb30BAaHUEM U3YUYEHHBIX CBS30K;

— KJIaccu(UIUPOBaTh OOBEKTHI MO 33JaHHBIM/CAMOCTOSITEILHO YCTAHOBICHHBIM OJTHOMY-JIBYM IIPU3HAKAM;

— U3BJIEKaTh M MCMOJb30BaTh [IJIsl BBIMOJHEHUS 3aJaHUi M pelleHus] 3a7ad HH(QOpMAIUIo, MPEACTaBICHHYIO B
OPOCTEHIINX CTOJIOYATHIX AMarpaMMax, Tadaulax ¢ JaHHBIMH O PealIbHBIX MpoIleccaxX U ABJICHUSX OKPYKAIOLIEro Mupa (Hanpumep,
KaJeHAapb, pacCMCaHue), B MpeMEeTax MOBCEIHEBHON KU3HU (HAIIPUMED, CUET, MEHIO, IPAC-IHUCT, 0OBABICHUE);

— 3aMoJIHATH JAaHHBIMU MPEAJIOKEHHYIO TaOIUIly, CTONOYATYIO JUArpaMMY;

— UCIIOJIb30BaTh (POPMAIU30BAHHBIE ONMMCAHUS TOCIEAOBATEILHOCTH JEUCTBUI (aNrOpuTM, IUIaH, CXeMma) B
INPAaKTUYECKUX U YUEOHBIX CUTyalUsIX; JOMOIHSITh aIrOPUTM, YIIOPSI0UYMBATh IIary aJIFOPUTMA;

— BBIOMPATh pallMOHAIBHOE PEILICHUE;

— COCTaBJISITh MOJIEJIb TEKCTOBOM 3aJ1a4uM, YUCIIOBOE BBHIPAIKEHUE;

— KOHCTPYHMPOBATh XOJI PELICHUS MaTEMAaTUYECKON 3a/1auH;

— HaXOAUTb BCC BCPHBIC PCIICHUA 3a1da91 U3 IIPCATOKCHHBIX.
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TexkcTroBble 3agaun

(12 u)

Urenue, npeacraBieHue TEKCTA
3a/1a4u B BUJIC PUCYHKA, CXEMBI UJIU
JPYyroy MOJIEIIH.

[Inan peuwrenus 3agadu B 1Ba
JIENCTBUSI, BBIOOD
COOTBETCTBYIOIIUX IIJIAHY
apuMETUYECKUX JTCUCTBUH.
3anuch pelieHus U OTBETA 3aJa4u.
Pemrenye TekCTOBBIX 3a7a4 Ha
MIPUMEHEHHE CMBICTIA
apuMETUIECKOTO JIeHCTBH
(cnoxeHue, BEBIYUTAHKE,
YMHOKEHUE, Jienenue). Pacuérubie
3a/lauM Ha
yBeJIMYCHHE/yMEHBIIICHUE
BEJIMUMHBI HA HECKOJIBKO €IMHHII/B
HECKOJIbKO pa3. Dukcanus 0TBETa K
3a/1aue U ero mpoBepka
(bopmynupoBaHue, IpoBEpKa HA

AOCTOBCPHOCTD, CJICAOBAHUC IIJIAHY,

Urenne TeKcTa 33a9u ¢ YIETOM IpeIaracMoro 3a/laHus: HalTH yCIIOBUE
U BoTpoc 3a1aun. CpaBHEHHE PA3IMYHBIX TEKCTOB, OTBET Ha BOIIPOC:
SIBJISICTCS JIM TEKCT 3a7aueii?

CooTHeceHre TeKCTa 3a/1auu ¢ €€ WUTIOCTPALIUEH, CXeMOU, MOJIEIBIO.
CocraBiieHH€ 3a/1a4U 110 PUCYHKY (CXeMe, MOJIEIH, PEIICHUIO).
Habirotenne 3a n3MEeHEeHUEM X0/1a PEIICHUS 3a/1a4H ITPU H3MEHEHHUH
ycIIoBHS (BOTIpOCA).

YpaKHEHUs: TIOITAITHOE PEIIeHNe TeKCTOBOH 3aaui: aHAIN3 JIAHHBIX,
WX TIPEJICTABJICHUE HAa MOJICIH U UCIIOJIb30BaHUE B X0JIC TTOMCKA HJICH
pelIeHUs; COCTaBJICHUE TUIaHa; COCTaBIICHUE apu(PMETHUECKUX IEHCTBUI B
COOTBETCTBUU C IJIAHOM; UCIIOJIb30BAHHUE MOJIEIH IS PEIICHHUS, TOUCK
JIPyroro crocoda u Jap.

[Tosyuenue oTBeTa Ha BOMPOC 3a/1auu IMyTEM paccyxaeHus (6e3
BBIYUCIICHUI).

VY4eOHbIN qUalloT: HaX0XACHUE OJTHOM U3 TPEX B3aMMOCBSI3aHHBIX
BEJIMYMH IIPU PEIIeHUH 3a7]a4 OBITOBOIO XapakTepa («Ha BpeMsD», «Ha
KYIUTIO-TIpoIaxy» | 1p.). [lorck pasHbIX penieHuit oqHoi 3anaun. Pa3ubie
dbopmbI 3anucH pemreHus (0hopMIIeHHUS ).

PaGora B rpynmax. CocraBienue 3a7a4 ¢ 3aJaHHBIM MaTeMaTHYECKIM

OTHOIIICHUECM, 110 3aJaHHOMY YU CJIOBOMY BBIPA’KCHHIO. CocrapieHue
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COOTBCTCTBUC MMOCTABJICHHOMY

BOIIPOCY).

MOJIeNH, IUIaHa pelieHus 3anaun. HasHaueHne ckoOOK B 3amucu
YHUCJIOBOI'O BBIPAKCHUA TP PCIICHHUU 3aJa4H.

KoHTpoabs 1 caMOKOHTPOJIb IPU peLLIEHUH 3a7a4. AHaIN3 00pa3LoB
3aIlIMCU pCUICHUA 3aJa4u 110 HeﬁCTBHﬂM 1 C IOMOIIIBIO YHCIIOBOI'O

BBIPAXKCHHA.

[IpocTtpancTBEeHHBIE
OTHOIICHUS U
reOMeTpUUYECKUe
burypsi

(20 9)

PacnioznaBanue u u3o0pakeHue
reOMETPUUECKUX UTyp: TOUKa,
npsiMast, MPsIMOM yroJi, JOMaHas,
MHOTOyrojsHuK. [locTpoenue
OTpE3Ka 3aIaHHOM JUIMHBI C
MOMOIIIBIO JIMHEHKHU. 300pakeHne
Ha KJIeTyaToil Oymare
IPSIMOYT'OJIBHUKA C 3a/IaHHBIMU
JUIMHAMU CTOPOH, KBaJipaTa C
3aJJaHHOM JUIMHOM CTOPOHBI.
[nuna nmomanoi. Msmepenue

nepuMeTpa

Urpossie ynpaxuenus: «Onumu Gurypy», «Hapucyit purypy mno
UHCTpYKIUN», «Halimu Monenu guryp B okpykaromem» u T. 1.
VYupaxuenue: GopMyaupoBaHHE OTBETOB Ha BOTIPOCKHI 00 00IIeM 1
pa3IMYHOM reOMETPUUECKUX Uryp.

[TpakTuueckas paboTa: rpaduveckre U U3MEpPUTENIbHbIE ICHCTBUS MpU
yu€Te B3aMMHOT'0 PACIOJIOKEeHUsI (PUTYp UK UX YacTel MpH
U300pakKeHUH, CpaBHEHHE ¢ 00pa3OM.

N3mepenue paccTosiHUM ¢ UCTIOIB30BAHUEM 33/IaHHBIX WM
CaMOCTOSITEILHO BBIOPaHHBIX eAuHMUIL. 300paxkeHne JOMaHbIX C
MOMOIIBIO JIMHEWKH U OT PYKH, HA HEIMHOBAHHOU U KJIeTYaToi Oymare.
[IpakTuueckue paboOTHI: OMpeeeHHe Pa3MEPOB T€OMETPUIECKUX (HUTYD

Ha 1rjia3, ¢ IOMOUIbBIO U3MEPUTCIIbHBIX HHCTPYMCHTOB. HOCTpOGHI/Ie n
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JAHHOTO/M300paKEHHOTO
MPsIMOYTOJIbHUKA (KBapaTa),
3aIUCh pe3ybTaTa U3MEPEHUS B
CaHTUMETpax.

Touka; KOHeI[ 0Tpe3Ka, BEpIIHA
MHOTOYTOJIbHUKA.

O603HaueHue ToUKu OyKBOM

JaTUHCKOTO ajgaBuTa.

0003HaueHNE IPSIMOYTOJIbHUKA C 3aIaHHBIMH JUTMHAMH CTOPOH Ha
KJIeT4aToi Oymare.

Haxoxnaenue nepumerpa npsMoyrojbHUKa, KBaJpara, COCTaBICHHUE
YHUCIOBOI0 paBCHCTBA IIPU BBIYUCICHUHN IICPUMETPA IPAMOYIOJIbHUKA.
KoncrpyupoBanue reomerpudeckoit purypsr u3 Oymaru mo 3aJjaHHOMY
npaBwily Ui oOpasiyy. TBopueckue 3a1aHus: OpUraMu U T. II.
VY4eOHbIi Tuanor: pacCTOsHNUE KaK JUIMHA OTpe3Ka, HaX0XKACHUE U
IMPUKHUAKA paCCTOﬂHHﬁ. Wcnonp3oBanne PA3JIMYHBIX HCTOYHUKOB

uH($OpPMAaLUU TIPU OTIPEAETICHUHN Pa3MePOB U MPOTIKEHHOCTEH.

Marematrnyeckas
uHpopmanus

(15 9)

Haxoxnenue, popmynupoBanue
OJIHOTO-JIBYX OOIINX

MPU3HAKOB HAbopa
MaTeMaTHYECKUX 0OBEKTOB: YHCEII,
BEJINYWH, TEOMETPUICCKUX PUTYD.
Kinaccudukanust 00bEKTOB 10
3a/ITaHHOMY WJIH CaMOCTOSITEIILHO
YCTaHOBJICHHOMY OCHOBaHHUIO.
3aKOHOMEPHOCTH B PAY YHCET,
reoMeTpHUecKux Quryp, o0beKToB
IIOBCEIHEBHOM KU3HU: €€
0OBSICHEHHUE C UCITOJIb30BaHUEM

MaTeMaTU4eCKOi TCPMHUHOJIOTUH.

PacriozHaBaHue B OKpy’KarolleM MUpPE CUTYyalluil, KOTOpbIE 11eJ1eco00pa3HO
c(hOopMyITMpPOBaTh HA A3BIKE MATEMATHKH M PEIIUTh MaTeMaTHICCKIUMH
CpEICTBaMHU.

PaGoTa ¢ napopmanmeii: ureHne Tabiuipl (pacnucanue, rpaduk padoThI,
CXeMY), Hax0oXJeHne nH(OpPMaLKH, YIOBIETBOPSIONICH 3alaHHOMY
ycnoButo 3aaun. CocTaBieHHe BOIIPOCOB 0 TaOIHIIE.

Pa6oTa B mapax/rpynmnax. Kanenmgaps. CxeMbl MapipyToB.

Pabora ¢ undopmarueil: ananu3 uHbopMaum, NpeIcTaBIeHHONW Ha
PUCYHKE U B TEKCTE 3aJaHMUS.

O6CY)K)I€HI/I€ IIpaBHUJI pa6OTbI C DJICKTPOHHBIMU CpCACTBAMU 06y‘leHI/I$I.
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BepHbie (MCTUHHBIE) U HEBEPHBIE
(J1IO>KHBIE) YTBEPKICHMUS,
coJiepKaIiue KOJIM4eCTBEHHBIE,
IPOCTPAHCTBEHHBIC OTHOIICHHSI,
3aBUCHMOCTH MEXTY
YHCIIaMU/BETUIHHAMMU.
KoncTpynpoBanue yTBepKI€HHM C
HCITOJIb30BAHUEM CJIOB «KaXK BT,
«BCEY.

Pabota ¢ TabnuiiaMu: U3BJIEYEHNE U
HCIIOJIb30BaHUE ISl OTBETA HA
BOIPOC HHPOPMAIIHH,
MpEeACTaBICHHOM B TabIuUIIe
(TabIUIIBI CIIOKEHUS, YMHOKEHUS,
rpaduk IeKypCTB, HAOMIOACHUS B
IpUPOJIE U TIP.); BHECEHUE JAHHBIX B
tabmuiy. JlonmoaHeHue Moenei
(cxeM, n300pakeHUI ) TOTOBBIMH
YHCIIOBBIMH JJAHHBIMHU.

[IpaBuio cocraBieHus psaa YUCell,
BEJIMYMH, TEOMETPUIECKUX (QUTYD

(dbopmynupoBaHue paBuIIa,
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IIPOBEpKA IIpaBUIIa, AONOJIHEHUE
pana).

AnroputMmsl (Ipu€MsbI, NpaBuia)
YCTHBIX U TUCbMEHHBIX
BBIYMCIICHUM, U3MEPEHUN U
MIOCTPOEHUSI FTEOMETPUUECKHUX
¢uryp. IIpaBuna paboTsl ¢
ANEKTPOHHBIMU CPEJICTBAMU

00y4eHwHs.

Pe3eps (10 v)
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3 KJIACC (136 YACOB)

Tema, pa3zaen Kypca,

KOJIU4Y€CTBO 4aCoB

HpeIIMeTHOC CoacpiKaHue

Metoab! 1 (popMBbI Opranuzanuu 00yueHms.

XapaKTepHCTHKa JECATCJIBbHOCTH oﬁyqaloumxca

Yucna

(10 1)

Yucna B npenenax 1000: urenue,
3aInCh, CPABHEHUE, MTPEICTABIICHHE
B BU/JIE CYMMBI pa3psiAHbIX
ClIaraeMbIX.

PasencTtBa u HCpaBCHCTBA: UTCHUC,
COCTaBJICHUE, YCTAaHOBJICHHE
HWCTUHHOCTH (BEpHOE/HEBEPHOE).
YBennyeHne/yMeHbIICHUE YnCIia B
HECKOJIBKO pa3.

KpatHoe cpaBHEeHHE YnCell.

CBoOJiCTBa YHUCEI.

VYcTHasg u nuchbMeHHast paboTa ¢ YhCIiaMU: COCTaBJICHUE U YTCHUE,
CpaBHeHI/Ie 158 YHOpHI[OLIGHI/IC, HpCJICTaBJ'IeHI/Ie B BUC CYMMI)I pEBpSII[HI)IX
cllaraeMbIX ¥ JIOMOJIHEHHE JI0 33JJaHHOTO YHCIIa; BEIOOP YHCEI ¢
3a/laHHBIMM CBOMCTBaMH (YUCIIO €IMHUIL pa3psaa, YETHOCTD U T. 1.).
[IpakTrueckas paboTa: pa3aMUeHNe, Ha3bIBAHUE U 3AITUCH
MaTeMaTHUYeCKHX TEPMUHOB, 3HAKOB; UX UCIIOIb30BAaHUE HA ITUCHME U B
peun npu GOpMYIUPOBAHUU BBIBOJIA, OOBSICHEHUN OTBETA, BEACHUH
MaTeMaTUUECKHX 3aITHCEil.

Pa6oTa B rpynmnax. O6HapyxeHHE U IPOBEPKa OOIIETO CBOWCTBA IPYIIIIBI
YUCell, MOUCK YHUKAIBHBIX CBOMCTB YUCIIA U3 TPYIIIBI YUCE.
YrpakHEHUS: UCIIOJIH30BAHNE JATUHCKUX OYKB JJIs 3aIIUCH CBOMCTB
apumMeTHuuecKux AeiCTBUI, 0003HAUCHUS TEOMETPUIECKUX QUTYD.
Hrpel-copeBHOBaHUS, CBSI3aHHBIC C AaHAJTM30M MAaTEMaTHYECKOTO TEKCTa,
pacrpeaeneHueM uncen (Ipyrux 0ObeKTOB) Ha TPYIIIHI 10 OJTHOMY-IABYM
CYILIECTBEHHBIM OCHOBAHHUSIM, MPECTABICHUEM YHCIIa Pa3HBIMU
criocobamu (B BUJIE PEIMETHON MOJIEH, CYMMBI pa3psAHBIX ClaraeMblx,

CIIOBECHOM HIIN I.IH(I)pOBOfI SaHI/ICI/I), HUCIIOJb30BaHUEM YHUCJIIOBBIX JaHHBIX
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AJIA IIOCTPOCHUA YTBCPKACHUSA, MATEMATUYCCKOT'O TECKCTA C YU CJIOBBIMU

JAHHBIMH (HarpuMep, TEKCTa OOBSCHEHNUS) U TPOBEPKU €r0 HCTUHHOCTH.

Bennuuuel

(10 1)

Macca (eauHHIIa MACChI — TPaMM);
COOTHOIIIEHUE MEXKTy KHIOTPaMMOM
Y TPAaMMOM; OTHOIIICHUE
«TsDKenee/nerye Ha/By.

CroumocTb (€AUHULIBI — pPYyOJIb,
KOIelKa); yCTaHOBJICHHE
OTHOIICHHUSI «JI0OPOKe/IeIeBIIe
Ha/B».

CooTHoIlIEHHE «1I€Ha, KOJIUYECTBO,
CTOMMOCTbB» B MTPAKTUUECKOMN
CUTYaIUH.

Bpewms (enununa BpeMeHH —
CEKYyH/Ia); yCTaHOBJICHUE
OTHOIICHUsI «ObICTpee/MesIeHHEE
Ha/B». COOTHOIIIEHUE «HAYAIO,

OKOHYaHHC, MPOAOJDKUTCIIBHOCTD

VYueOHbIl [uanor: 00CyXJIeHHE MPAKTUIECKUX CUTYaITUH.

Curyanuu He0OOX0IMMOTO TIepeXxoa OT OTHUX SAUHUIl U3MEPEHUS
BEJIMYMHEI K JIPYTUM. Y CTAaHOBJIEHUE OTHOIIIECHUS (00JIbIIIe, MEHBIIIE,
PaBHO) MEXIy 3HAUCHUSIMH BEJIMIMHBI, PECTABIICHHBIMA B Pa3HBIX
enuHAINAX. [[puMeHeHNEe COOTHOIICHUH MEXK Ty BETMIMHAMH B CUTYAITUSIX
KYTUTA-TIPOJIaXKH, JBYOKCHUS, paboThI. [Ipukn/IKa 3HAYCHHS BEIMIMHBI Ha
IJ1a3, IpOBepKa U3MEPEHUEM, pacuéTaMu.

MonenrpoBaHue: UCTIOIb30BAHKUE MPEAMETHON MOJIETH ISl MILTIOCTPaLin
3aBUCUMOCTH MEXIY BeTUIMHAMU (O0JIbIIIe/MEHBIIIE), X012 BHITIOJTHCHHS
apumMeTHUYeCcKuX IEHCTBUI C BeIMYMHAMH (CJI0KEHHE, BEIUUTAHUE,
yBeJIMYEHNE/yMEHbIIEHHE B HECKOJIBKO pa3) B CIIy4asx, CBOJUMBIX K
YCTHBIM BBIUYHCIICHUSM.

KomMmenTtupoBanue. [Ipeacrapnenue 3HaueHUs BETHUMUHBI B 3a/IaHHBIX
€MHUIIaX, KOMMEHTUPOBAHHE MePeX0/ia OT OJHUX STUHUI] K IPYTUM
(OJTHOPOTHBIM).

[TponeneBTHKA UCCIIEOBATENHCKOM pabOTHI: ONIPENENATH C TOMOIIBIO

I_II/I(I)pOBBIX 1 aHaJIOTOBBIX HpI/I60p0B, HU3MCPUTCIIbHBIX NHCTPYMCHTOB
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COOBITHSI» B IPAKTHUUECKOMN
CUTYaI1H.

Jnuna (enuHMIIA TUHBI —
MUJUTUMETP, KUJIOMETP);
COOTHOIIEHUE MEXK/Y BEIMYMHAMU
B Ipejieiax ThICAYH.

[Tmomanpe (€MHUIIBI TUTOTIAAA —
KBaJPaTHBIA METP, KBAIPaTHBIN
CaHTUMETP, KBAIPATHBII
JEIUMETD).

Pacuét Bpemenu. CooTHoImeHnE
«Ha4aj0, OKOHYaHUE,
IPOJOKUTEIBLHOCTD COOBITHS» B
IPaKTUYECKOW CUTYALINH.
CootHolieHue «0o0Jblie/MEHbIIIe
Ha/B» B CUTyallUd CPaBHEHUS
pEeIMETOB U 00BEKTOB HAa OCHOBE

HU3MCPCHUA BCIIMYNH.

JUIMHY, MacCy, BPEMs; BBIIOJIHATH IPUKUIKY U OLEHKY pe3yJbTara

U3MEPEHUI; ONIPEIEIATh MPOI0JDKUTEIIBHOCTH COOBITHUS

Apubdmernueckue
JENCTBUSA

(48 )

Y CTHBIE BBIYMCIIEHNS], CBOAUMBIE K
neiicteusaM B npenenax 100

(TabnuuHOE U BHETAOIUYHOE

pra)KHeHI/IHZ YCTHBIC U TUCbMCHHBIC HpI/IéMBI BBIYHCIICHH.
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YMHO’KEHUE, JIeIIeHNE, NeUCTBUS C
KPYIJIBIMU YHCIIAMU).

[IuceMeHHOE coKeHue, BBIYUTaHNE
yucen B mpeaenax 1000. JleicTBus ¢
yuciamu 0 u 1.

B3anMocBsI3b yMHOKEHHUS U
JIeJICHUS.

[IncbMeHHOE YMHOXKEHHUE B
CTOJIOHK, MMCEMEHHOE JeJICHHE
YTOJIKOM.

[TuceMeHnHOE YMHOKEHHE, JIeIeHNE
Ha OJTHO3HAYHOE YKCJIO B Ipeesiax
1000.

[IpoBepka pe3ynpTaTa BRIYUCICHUS
(IpUKHIKA UK OLIEHKA pe3yibTara,
oOpaTHoOe AeilicTBHEe, TPUMEHEHNE
QITOPUTMA, UCIIOIb30BaHHE
KaJbKyIsTOPA).

[lepemecTuTenbHOE, COYETATETHLHOE
CBOMCTBA CIIOXKEHUS, YMHOKEHHUS

ITPpU BBIYUCIICHUSAX.

YcTHOE BBIYMCIIEHUE B ClTydasiX, CBOAMMBIX K JIeHcTBUAM B npeaenax 100
(mericTBUS ¢ AECSITKaMU, COTHSIMHU, YMHOXEHUE U aenenue Ha 1, 10, 100).
HetictBus ¢ uncimamu O u 1.

[Ipukunaka pe3ynpraTa BBITOJIHEHUS IEUCTBUS.

KommenTupoBanue xoaa BBIYUCIECHUH C UCIIOJIBb30BAHUEM
MaTeMaTHYeCKOU TepMUHOJIOTHH. [[puMeHeHne mpaBuil mopsiika
BBIITOJIHEHM S ICVCTBUI B IIPEIOKEHHONW CUTYAllMU U IIPH
KOHCTPYHPOBAHHE YNCIIOBOTO BBIPAKEHUS C 3aIaHHBIM MOPSIIKOM
BBINIOJIHEHU S leHcTBUI. CpaBHEHHE YHMCIIOBBIX BBIpAXKEHUN 0e3
BBIYMCIICHUI.

VYnpaxHeHHe Ha CAMOKOHTPOJIb: 00CYXA€HUE BO3MOKHBIX OLIMOOK B
BBIYHCIICHUSAX IO AITOPUTMY, IIPU HAXOKIACHUH 3HAYEHUS YHCIOBOTO
BbIpakeHus1. OLIEHKa palMOHAILHOCTY BblunciaeHus. [IpoBepka xona u
pe3yibpTaTa BBIIIOJIHEHUS JCUCTBYSL.

JuddeperurpoBanHoe 3a7jaHne: IPUBEAECHUE IPUMEPOB,
WUTIOCTPUPYIOIIHUX CMBICI IEJICHUS ¢ OCTATKOM, MHTEPIPETALIUIO
pe3yabpTaTa JIeIeHHs B IPAKTUYECKOW CUTYyallnu.

Odopmienne MaTeMaTHYeCKOH 3aluCu: COCTaBICHUE U IPOBEPKA
IPaBUIBHOCTH MAaTEMATUYECKUX YTBEPKICHUNH OTHOCUTEIBHO HAbopa
MaTeMaTH4eCKUX 0OBEKTOB (UHCEll, BEIMYNH, YUCIOBBIX BIpAXKEHUI,

reoMeTpu4ecKux Guryp).
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HaxoxaeHne HEen3BECTHOIO
KOMIIOHEHTa apu(METHIECKOTO
JICHCTBHS.

[Topsinok necTBHIl B YUCIOBOM
BBIPAKECHUH, 3HAUCHUE YHCIOBOTO
BBIPAKEHUS, COAEPIKAIIETO
HECKOJIBKO JIEHCTBHIA (CO
ckoOkamm/6e3 CKOOOK), ¢
BeIuKCIeHUsIMH B Tipeaenax 1000.
OIHOPOAHBIE BETUYUHBI: CII0KEHUE
¥ BEIUMTAHUE.

PaBeHCTBO ¢ HEM3BECTHBIM YHCIIOM,
3aIMCaHHbIM OYKBO.

YMHOXXEHUE U JIeJICHUE KPYIJIOro
YHCia Ha OJTHO3HAYHOE YHCIIO.
YMHOXEHHE CyMMBbI Ha YHCIIO.
Jlenenue TpEX3HAYHOTO YKCIIa HA
OJIHO3HA4YHOE yroJyikom. Jlenenue

CYMMBI Ha 9YUCJIO.

Habimoienne 3akOHOMEPHOCTEH, OOIIET0 U Pa3IMIHOTO B XOJI€
BBIIIOJIHEHUS! IEHCTBUI OJTHOM CTYNEHU (CII0KEHUS-BBIYMTAHUSA,
YMHOKEHUS-1ETICHUS ).

MopaenupoBaHue: UCTIOIB30BAHUE MPEIMETHBIX MOJIETIEH I OOBSICHEHUS
crioco0a (mpuéma) HaxoKIeHUsI HEM3BECTHOTO KOMIIOHEHTa
apuMeTUYECKOTO ICUCTBHS.

YpakHeHus: aIrTOPUTMBbI CJIOKEHHUS U BBIYMTAHUS TPEX3HAUHBIX YHCEl,
JICJIEHUS C OCTAaTKOM, YCTaHOBJIEHUS NOPsI/IKA NIEUCTBUI IIPU HAXOKICHUH
3HAUEHUS YHCIIOBOTO BBIPAYKEHUSI.

Pa6ora B rpynnax. CoctaBiieHue HHCTPYKIIMY YMHOKEHUS/JIENIEHUs Ha

KpYIJIO€ YHCIIO, JeNIEHUs] YHCEeT 0I00POM.
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TexkcTroBble 3a7aun

(23 u)

PaboTa c TexcToBOI1 3a1aueii:
aHaJIW3 JAaHHBLIX U OTHOIICHUM,
MpE/ICTaBIICHUE HA MO/JICIH,
IJTAHUPOBAHUE X014 PEIICHUS
3a/1a4, pelieHne apuPpMeTHIecKuM
criocoOoM. 3a1aun Ha TOHUMAaHKE
CMBICITa apu(PMETHIECKUX JIEHCTBUMA
(B TOM YHCIIe AETIEHUS C OCTATKOM),
OTHOIIEHUH (60JIbIIIe/MEHBIIIE Ha/B),
3aBUCUMOCTEH (KyIUII-TIpoaxa,
pacuér BpeMeHH, KOJIMYECTBa), Ha
cpaBHEHHUE (Pa3HOCTHOE, KPATHOE).
3anuch pelieHus 3a1auu 1o
JEUCTBUSM U C MOMOIIBIO
YHCIIOBOTO BhIpakeHus. [IpoBepka
pEILICHUS U OLIEHKA MOJIy4eHHOTO
pe3ynbTaTa.

JloJisl BeIMUMHBI: MTOJIOBUHA,
YEeTBEPTh B MIPAKTUUECKOU
CUTYaIluH; CPaBHEHUE J0JIei 0qHOMI

BCIIMYHHBI.

MoaenupoBaHue: COCTaBIEHUE U UCIIOJIb30BaHUE MOJIENN (PUCYHOK,
cxeMa, Tabiuia, [uarpaMma, KpaTkasl 3alich) Ha pa3HbIX dTanax peuieHus
3a/1a4H.

VY4eOHbIi Tuanor: HaxoKJIeHHe OAHON U3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYUH TIPU PEIICHUU 3a1a4 («Ha JBUKEHUEY, «HA pabOTy» U Tp.).
Pabora B rpynnax. Pemenue 3agau ¢ kocBeHHON (GOpMyIUPOBKOM
yCIIOBUS, 3aJ1a4 Ha JIEJICHHE C OCTATKOM, 33/1a4, MWJUTFOCTPUPYIOLINX CMBICIT
YMHO>KEHUSI CYMMBI Ha YHCJI0; 0(hopMIIEHHE pa3HbIX CIOCOOOB peleHus
3a/1a4uM (Harpumep, NpUBEIeHNE K eIMHULIE, KPaTHOE CPaBHEHUE); MOUCK
BCEX PEUICHHII.

KommentupoBanue. Onucanue Xoaa pacCykA€HUs sl peIlieHus 3a/1auu:
10 BOIIPOCaM, C KOMMEHTHPOBAaHUEM, COCTABIICHUEM BBIPAKEHMSL.
VYrpaxHeHUs! Ha KOHTPOJIb U CAMOKOHTPOJIb IIPU PELICHUH 3a1a4. AHAIIU3
00pas310B 3alUCH PELICHUS 3aJauy 10 JAEHCTBUSIM U C IOMOILBIO
YHCIIOBOTO BBIPAYKEHHUS.

MoaenupoBaHue: BOCCTAHOBICHHE X0/1a PELICHHUS 3a/1a41 110 YHCIOBOMY
BBIPQXEHUIO WU Ipyroi 3anucu e€ pemenus. CpaBHeHHe 3a/1au.
dopMynupoBaHUE MOJHOTO U KPaTKOTO OTBETA K 33/1a4e, aHAIU3
BO3MO’KHOCTH JIpyroro OTBETa WU JAPYrOro crnocoda ero moxy4eHus.
[TpakTuyeckas paboTa: HaXOXKAECHUE JIOJTU BETUYNHBI.

CpaBHeHue 0J€ei OJTHON BETUYNHbI
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[IpoctpancTBEeHHBIE
OTHOIIEHUS U
reOMETPUUYECKUE
¢buryps

(20 u)

KoHnctpynpoBanue reoMeTpuaecKux
¢uryp (pazbuenue Guryps! Ha
YacTH, COCTaBIICHHE (UTYPHI U3
yacTei).

[IepuMeTp MHOTOYrOJIbHUKA:
M3MEpEHNUE, BEIYMCIICHHUE, 3aIUCh
paBeHCTBaA.

H3mepenue miomanm, 3auch
pe3yabpTaTa u3MEpEeHUs B
KBaJIPaTHBIX CAHTUMETPAX.
Brruncnenune miomanu
MPSIMOYTOJIbHUKA (KBaJpaTa) ¢
3aJlaHHBIMH CTOPOHAMH, 3aIHCh
paBeHCTBA.

N3obpaxenue Ha KIeT4aTol Oymare
PSIMOYTOJIbHUKA C 33/1aHHBIM
3HaueHueM ruiomaan. CpaBHeHUE
wiomiaaei Guryp ¢ moMoIIbI0

HaJIOXKXCHUA.

HccnenoBanue 00bEKTOB OKPYKAIOIIETO MUPA: COMOCTABIICHNE UX C
W3YYCHHBIMHU IT'€OMETPUICCKIMH (POpMaMH.

KoMmMeHTHpOBaHME X012 U pe3yibTaTa MOUCKa HHPOPMAITUH O TUTOIIAIN 1
crocobax e€ HaxoxaeHus. PopMyITMpOBaHKE U TPOBEPKA UCTHHHOCTH
YTBEPXKACHUIA O 3HAYCHHSIX TEOMETPUICCKUX BEITUIHH.

YupaxkHenue: rpaduvecKre U U3MEPUTEIIbHBIC ICHCTBUS TPU TIOCTPOCHUHN
MPSIMOYTOJIBHHKOB, KBAIPATOB C 33JJaHHBIMUA CBOMCTBAMH (JJTHHA
CTOPOHBI, 3HAUEHHE TIEPUMETPA, IIJIOIIA]IH ); OTIPE/ICIICHUE pa3MEpOB
MPEIMETOB Ha TJ1a3 C MOCIEAYIONIEH TPOBEPKON — M3MEPEHHUEM.
[IponeneBTHKA HCCIEA0BATEIBCKON pabOTHI: cpaBHEHUE (PUTYp TTO
IUIOIA/IU, TIEPUMETPY, CPAaBHEHUE OTHOPOIHBIX BEIUYHUH.

Haxoxenue miomiaam npsMoyrojibHUKa, KBaJipaTa, COCTaBlIEHUE
YHICIIOBOTO PaBEHCTBA IIPU BHIYMCICHUH ILIOIIAAN MPSIMOYTOJIbHUKA
(kBampata).

KonctpynpoBanue u3 6ymaru reoMeTpuueckoi GUrypsl ¢ 3aJaHHOM
JUIMHOMW CTOPOHBI (3HaYCHHEM MEPUMETPA, IIOaaAn). MbICIEHHOE
MPEJICTAaBICHHUE U HKCIIEPUMEHTaJIbHAas MPOBEPKa BOZMOKHOCTH
KOHCTPYMPOBAHUS 3aJaHHON T€OMETPUUECKON (PUTYPHI.

Y4eOHbIif Tuanor: COOTHOIIEHUE MEXIY eIUHUIIAMU TUIOIIA N,
MOCIIEZI0BATEILHOCTh ACUCTBUI MIPH MEPEX0/ie OT OJHOMN €TUHUIIBI

IJIOIIAAU K IPYrOM.
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Maremarudeckas
nHpOpMaIHs

(15 1)

Knaccugukamnus 00beKTOB 10 1ByM
IPU3HAKAM.

BepHbie (MCTUHHBIE) U HEBEPHBIE
(JIO>KHBIE) YTBEPKICHUS:
KOHCTPYHpPOBaHUE, IPOBEPKA.
Jlornueckue paccyxJIeHus co
CBS3KaMU «ECJH ..., TO ...»,
«IIOATOMYY, «3HAUUT.

Pabota ¢ undopmarmeii:
U3BJICYEHUE U UCTIONIB30BaHUE VIS
BBITIOJIHEHUS 3a/1aHUI HH(pOopMaIny,
IIPECTAaBICHHOM B TaOIHUIAX C
JAHHBIMU O peaIbHBIX MIPOLECCaX U
SBJICHUSAX OKPY)KAIOLIEro MUpa
(HarmpuMep, pacrucaHue ypoKos,
JBIKECHUS aBTOOYCOB, ITOE3/I0B);
BHECEHHUE JIaHHBIX B Ta0JM1LY;
JIOTNIOJIHEHHE YepTexka JTaHHBIMH.
TaOnuipl cI0KEHUSA U YMHOXKEHUS:
3aI0JIHEHHE HAa OCHOBE Pe3yJIbTaTOB

cuyéTa.

Pabora B rpynmnax: noAroToBKa CyXA€HUS O B3aUMOCBS3H U3Y4aeMbIX
MaTeMaTHYECKUX MOHITUH U (DAaKTOB OKPY)KAIOLIEH JIEHCTBUTEIBHOCTH.
[Ipumeps! cutyanuii, KOTOpbIe LenecooOpa3zHo (pOpMyYIHPOBAThH HA SI3BIKE
MaTEeMaTHUKH, OOBSICHATH U IOKA3bIBATh MAaTEMATHYECKUMU CPEACTBAMMU.
Odopmnenue maTematuyeckon 3anucu. {uddepenuupoBannoe 3aganue:
COCTaBJIEHUE YTBEPKJICHHS Ha OCHOBE MH(OpMaINY, PEICTABIECHHOI B
TEKCTOBOH (popMe, NCIIOJIb30BAHUE CBAZ0K «ECIH ..., TO ...», KIIOITOMY»,
«GHAUUT.

Odopmiienue pe3ynpTaTa BBIYUCIECHUS [0 aJITOPUTMY.

Hcnonp30BaHne MaTEMaTHYECKOM TEPMUHOJIOT MY JIJIs1 ONTUCAHUS
CIO)KETHOM CUTyalluH, OTHOUIEHUIN U 3aBUCUMOCTEM.

[TpakTrueckre pabOTHI MO YCTaHOBJICHHIO MOCIEI0BATEIBHOCTH COOBITHIA,
JEHCTBHM, CIOKETa, BBIOOPY U MPOBEPKE CIIoco0a IeHCTBUS B
MPEJUIOKEHHON CUTYaAIlUH JJIsl pa3penieHus npoOaeMbl (UM OTBETa Ha
BOIIPOC).

MopenupoBaHue MpeASIOKEHHON CUTyalluu, HAX0XKICHUE U
MPEJICTaBICHNUE B TEKCTE WK TpaduyecKy BCEX HANCHHBIX PEIICHUH.
PaGota ¢ anroputmMamu: BOCIpoU3BEACHNUE, BOCCTAHOBJICHHE,
MCIOJIb30BaHUE B OOIIMX M YAaCTHBIX CIy4asiX aJrOPUTMOB YCTHBIX U

MHUChbMEHHBIX BBIUMCIICHUM (CJ'IO)KCHI/Ie, BbBIYUTAHUC, YMHOKCHUC,
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@opMaIM30BaHHOE OIIMCAHUE
IIOCJIEI0BATEILHOCTH IEUCTBUI
(MHCTpYKLMSL, [IJ1aH, CXeMa,
AJIITOPUTM).

AnroputMmsl (IpaBuia) yCTHBIX U
MMUCHbMEHHBIX BHIYMCIICHUM
(cnoxenune, BBIYUTAHHE,
YMHOXEHHE, JIeJICHUE), TTOPSIKa
JIEWCTBUI B YHCIIOBOM BBIPAKEHUH,
HaX0XJICHUS MepUMeTpa U
IJIOLIAAU, TOCTPOCHHUS
reOMETpUUECKHUX (QUTYP.
Cronbyaras quarpamma: 4TeHue,
UCIOJIb30BaHUE JAHHBIX IS
pelIeHns y4eOHbIX U MPAKTHYECKUX
3a/ad.

ANTOpPUTMBI U3yUYEHHS MaTepuaa,
BBITIOJTHEHHU S 331aHUN Ha
JOCTYITHBIX IEKTPOHHBIX

CpeAcTBax 00yueHHs.

JIeJIEHUE), OPsiIKa IEHCTBUI B UMCIOBOM BBIPAXKEHUHU, HAXOXKICHUS
nepuMeTpa U IJIoUan IpsIMOYTOJIbHUKA.

Pabora ¢ nHpopManueit: uTeHne, cpaBHEHNE, HHTEPIPETAIIHS,
HCII0JIb30BaHUE B PEUICHUH JAHHBIX, IPE/ICTABICHHBIX B TAOIUYHON
dbopme (Ha Tuarpamme).

Pabora B rpynnax. PaboTa no 3agjaHHOMy alnropurMmy.

YcTaHoBIIEHHE COOTBETCTBHS MEXK/Y Pa3HBIMU CIIOCOOAMHU
npeJscTaBiIeHust UHpopMalyy (WILTIOCTpALUs, TEKCT, Ta0IHIIa).
JlononHeHue TabauI CIOKEHUs, YMHOXKEHHUA. Pernienne mpocteimmx
KOMOMHATOPHBIX M JIOTMYECKHUX 3a/a4.

Y4eOHbIil 1aor: CUMBOJIBI, 3HAKH, TUKTOIPAMMBbI; UX HCIIOJIb30BaHUE B
IIOBCEJJHEBHOM KU3HU U B MaTEMaTHKe.

CocrapneHue npaBui paboThl ¢ U3BECTHBIMU AIEKTPOHHBIMH CPEICTBAMU

o0ydenus (ODY, TpeHaKEPHI U Ip. ).

Pe3zepsn (10 u)
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4 KJIACC (136 YACOB)

Tema, pa3zaen Kypca,

KOJIHU4Y€CTBO 4aCoB

HpeIIMeTHOC CoacpiKaHue

Metoab! n (popMBbI Opranuzanuu 00yueHms.

XapaKTepHCTmca JECATCJIBbHOCTH oﬁyqaloumxca

Yucna

(11 9)

Hucna B npenenax MAJUIMOHA:
YTEHUE, 3aMUCh, TOPA3PIIHOE
CpaBHEHUE, YIIOPSTOUYCHHE.
Yucno, OoJiplliee WK MEHbBIIICE
JTAHHOTO YKCJIa Ha 33JIAaHHOE YHCIIO
paspsaHbIX €AVHULL, B 3aJaHHOE
YUCJIO pas.

CBoiicTBa MHOTO3HAYHOT'O YHCIA.
JlommotHEHME Yrciia 10 3aJJaHHOTO

KPYIJIOrO YHCIia.

VYrpaxHeHus: ycTHas 1 TUCbMEHHAs padoTa ¢ YUCIIaMH: 3aIUCh
MHOTO3HA4YHOTO YHCJIa, €r0 MPEICTABIICHNE B BUJIE CYMMBI Pa3psTHBIX
cJlaraeMbIX; KJIacChl M pa3psJibl; BEBIOOP YHCEN C 3aJaHHBIMU CBOMCTBAMU
(4ucio pa3psIHBIX €IUHUL, YETHOCTD U T. 11.).

MoaenupoBaHre MHOTO3HAYHBIX YHCEII, XapaKTePUCTHKA KJIAaCCOB U
pa3psI0B MHOTO3HAYHOTO YHCIIA.

VYuebnplii quanor: GopmMyaupoBaHue U IPOBEPKA HCTUHHOCTH
YTBEPKJICHUSI O YUCIIE. 3amuch YUCIa, 00J1aaoero 3agaHHbIM
cBolicTBoOM. HasriBaHne 1 00bICHEHHE CBOICTB YKncia: YETHOS/HEUETHOE,
Kpyrioe, Tpéx- (4eThIpEX-, MATH-, IIECTHU- ) 3HAYHOE; BEJICHUE
MaTeMaTUYECKUX 3aIHCeH.

PaboTa B rpynnax. YnopsipoueHne MHOTO3HAYHBIX YUCE.
Knaccudukarus yncen no oIHOMY-ABYM OCHOBAHUSM. 3alKCh OOIEro
CBOMCTBA IPYIIBI YHCET.

[TpakTrueckue pabOTHI: YCTAHOBJICHHE MTPaBHIIA, IO KOTOPOMY COCTaBJICH
PAI 4Kcen, TPOJIOJKEHUE P, 3al0JHEHHUE MTPOIYCKOB B PSIIy YMCET;

OIIMCAaHUC ITOJIOKCHUA YHCJIa B PAAY YHUCCIIL.
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Bennunnuel

(12 v)

Benuunnbl: cpaBHEHHE 00BEKTOB TIO
Macce, JUTMHE, TUI0MIa/Iu,
BMECTUMOCTH.

EnuauIer Maccel — IICHTHED,
TOHHA; COOTHOIIICHUS MEXTY
€IMHUIIAMA MaCCHI.

Euaune BpeMeHu (CYTKH, HeTes,
MeCHIII, TO1, BEK), COOTHOIIICHHE
MEXIy HUMHU.

Kanennaps.

EnuHuIB 1TUHB (MIUDTAMETD,
CaHTHMETp, ICLUMETP, METD,
KWJIOMETp), TUTOIaau (KBaJapaTHBIN
METp, KBaJIpaTHbIN JAeUMETD,
KBaJIpaTHBIN CAaHTUMETD),
BMECTHMOCTH (JIUTP), CKOPOCTH
(KuoMeTphl B 4ac, METPHI B
MUHYTY, METPBHI B CEKYH]Y);
COOTHOIIIEHUE MEXy €AMHUIIAMHU B
npeaenax 100 000.

Jlonst BeTMUMHBI BpEMEHU, MacChl,

IUTAHEI.

OO0cyxieHre MpakTUUeCKuX cuTyaluil. PacrosnaBanue BeIn4uH,
XapaKTEPU3YIOLIUX MPOLIECC IBUKEHHUS (CKOPOCTh, BPEMsl, paCCTOsIHUE),
paboTsl (TPOU3BOAUTENILHOCTD TPYAQ, BpeMsi paboThl, 00bEM padoT).
YcTaHOBIIEHHE 3aBUCUMOCTEN MEX Y BEIMYMHAMU. Y IOPSAIOUYECHHE 110
CKOPOCTH, BpEMEHH, Macce.

MopenupoBaHue: COCTABIICHUE CXEMbI IBIKEHUS, PAOOTHI.
KommenTtupoanue. [IpencraBnenne 3Hau€HUS BETUYUHBI B Pa3HBIX
eIMHUIIAX, ITOIIArOBBIN MEPeXo] OT 0oJiee KPYIMHBIX eIUHHUIL K OoJiee
MEJTKHAM.

[IpakTrueckne pabOTHI: CPABHEHHE BEJIMYWH U BBITIOJIHEHUE JIEHCTBHMA
(yBenmnueHne/ yMeHbIIIEHNE Ha/B) C BETMYNHAMM.

Br160p 1 KcIosib30BaHiEe COOTBETCTBYIOLIEH CUTYAIlUU €IMHULIBI
n3mepenus. HaxoxaeHue 1011 BEIMYUHBI HA OCHOBE COJIEPKATEIBHOTO

CMBICJIA.

HuddepenunpoBanHoe 3aganue: oGopMiIeHHE MaTeMaTHUYECKON 3aIliCH:

3aIlKCh B BUJIE PaBEHCTBA (HEPAaBEHCTBA) pe3ylibTaTa Pa3HOCTHOTO,
KpPaTHOTO CPaBHEHHMSI BEJIMYHMH, YBETUYCHHSI/ yMEHbIIICHUS 3HAUCHUS
BEJIMYUHBI B HECKOJIBKO pa3.

[TponeneBTHKA UCCIIEOBATEIHCKOM pabOThI: ONIPENEIATH C TOMOIIBIO
U(POBBIX U aHAJIOTOBBIX IPUOOPOB Maccy NpeaMeTa, TEMIIEPATYPY
(HammpuMep, BOJIbl, BO3/AyXa B IOMEIIEHUH), CKOPOCTb IBUIKECHUS

TPAHCIIOPTHOT'O CPCACTBA; OMMPCACIIATE C TIOMOIIBIO H3MECPUTCIIBHBIX
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COCYyHOB BMCCTUMOCTD, BBIITOJIHATH IPUKUAKY U OLCHKY PE3yJibTaTa

U3MEPECHU.

Apudpmernueckue
NEUCTBUSA

(37 9)

IInceMeHHOE CIIOXKEHHUE, BBIYMTAHHE
MHOTO3HAYHBIX YHUCEN B Mpeesiax
muananoHa. IluceMeHnHoe
YMHOKEHUE, JIeTICHUE
MHOT'O3HAYHEIX YHCEI Ha
OJIHO3HAYHOE/IBY3HAYHOE YHCIIO;
JIeJIEHUE C OCTAaTKOM (3aIuch
yrosnkoMm) B ipeaenax 100 000.
Ymuoxenue/nenenune Ha 10, 100,
1000.

CaoiicTBa apuMETHIECKUX
JEUCTBUN U UX IPUMEHEHHUE IS
BeIuncieHuii. Ilonck 3HaueHUs
YUCJIOBOTO BBIPAYKEHUS,
COJIEpIKAIIEro HECKOJIbKO ACHCTBUI
B npenenax 100 000. [Iposepka
pe3ynabTaTa BBIYUCICHUH, B TOM
YHUCJIE C OMOIIBIO KAJIBKYIATOPA.
PaBenctBO, conepxaiiee

HEU3BECTHHIA KOMIIOHEHT

YrpaKHEHUs: yCTHBIC BBIYUCIICHUS B TIPE/ICNIaX CTa U CIIydasx, CBOJTUMBIX
K BBIUMCJICHUSM B MpPEJIENax CTa.

ANTOPUTMBI TMCHBMEHHBIX BEIYHCIICHHM.

KoMMeHTHpOoBaHME X012 BBITIOJIHEHUS apu(PMETHIECKOTO IEHCTBUS TI0
AITOPUTMY, HaXOX/IEHNUS HEM3BECTHOTO KOMIIOHEHTA apu(PMETHIECKOTO
e CTBHS.

VYueOHblll [uanor: 00CyKACHHE TOMyCTUMOTO Pe3yiIbTaTa BBITIOJTHEHHS
JIEHCTBUSI HA OCHOBE 3aBUCUMOCTH MEXKY KOMITIOHEHTaAMH U PE3yJIbTaTOM
JeHCTBUS (CIIOKCHHMS, BBIYNTAHUS, YMHOXKCHHUS, ICTICHUS). Y IPaKHECHUS:
MIPOTHO3MPOBAHNE BO3BMOIKHBIX OIIMOOK B BBIUMCIICHUSX 110 aJITOPUTMY,
MIPU HAXO0XKJACHUM HEU3BECTHOT'O KOMIIOHEHTa apu(hMETUIECKOTO
IEUCTBUSL.

3amanus Ha MPOBEICHUE KOHTPOJIS U CAMOKOHTPOJIS.

[TpoBepka xo/1a (COOTBETCTBUE AITOPUTMY, YACTHBIE CITy4aH BBITIOJHEHUS
NecTBUil) U pe3ynbTara aeictBus. [IpumeneHne npuémMoB yCTHBIX
BBIYMCIICHUI, OCHOBAaHHBIX HAa 3HAHUH CBOMCTB apH(PMETHUECKUX
JIECTBHI M cOCcTaBa YHca.

[TpoBepka MpaBMIILHOCTH HAX0XACHUS 3HAUEHUS YMCIOBOTO BBIPAKEHUS
(c omopoii Ha TpaBHIIa YCTAHOBIICHUS IOPSIKA ACUCTBUIA, aITOPUTMBI

BBINOJIHEHUS apU(PMETUUECKUX JeHCTBUM, IPUKUIKY PE3yIbTaTa).
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apu(PMEeTHUUECKOTO ACHUCTBUS:
3aMH1Ch, HAX0XKICHUE HEM3BECTHOT'O
KOMIIOHECHTA. Y MHOXKCHHUEC U
JICJICHUE BEJIUYMHEI Ha

OJHO3HAYHOC YHUCJIO.

Pabora B rpynmnax: npuBeaeHHE TPUMEPOB, UIUTIOCTPUPYIOMIUX CMBICT U
XOJI BHITIOJTHEHUS apu(METHUECKUX ICHCTBHIA, CBOWCTBA JICHCTBUH.
[IpakTuueckuie pabOThI: BHIIIOJIHEHUE CIIOKEHUS U BBIUUTAHUS 110
anroputMmy B npezaenax 100 000; BbINOJHEHNE YMHOKEHUS U JI€TICHHUSL.
YMHOKEHUE U JIeJIeHre Kpyriiblx yucel (B Tom yucie Ha 10, 100, 1000).
Hcnonw3oBanue OykB /yisi 0003HAYEHUS YHCET, HEU3BECTHOTO
KOMITOHEHTa AeicTBUs. [IoMCK 3HaUeHNs YMCIIOBOIO BBIPAXKEHUS,
coaepxariero 3—4 nelictBus (co ckoOkamu, 0e3 CKOOOK).
Habmronenue: npuMepsl pallMOHAIbHBIX BHIYUCICHHH.

Hcnons3oBanne CBOMCTB apu(PMETHIECKUX IEHCTBHM IS yI00CTBA
BBIYHCIICHUH.

Pa6oTa B rpynnax. [IpumeHnenue pa3HbIX CIIOCOO0B MPOBEPKHU
MPaBWJIBHOCTH BbIYKCIIEHUH. Vcrionbp30BaHNe KabKyIATOPA IS
MpaKkTHYeCKUX pacu€toB. [Ipukuaka u olieHKa pe3yJbTaTOB BBIUMCICHUS
(peanbHOCTH OTBETA, MPUKUJIKA, TOCIEAHSSI U]pa pe3ynbrara, oOpaTHOe

JeCTBHE, UCIIOJIb30BAHNE KAJBKYIATOPA).

TekcToBbBIC 332U

(21 9)

PaboTa ¢ TekCTOBOM 3amauei,
pelIeHre KOTOPOu CONEPKUT 2—3
JICHCTBUS: aHAIIU3, IPEJICTABICHUE
Ha MOJIEJIN; MJIAaHUPOBAHUE U 3aINChH
pELIeHMs; TPOBEpPKa pelICHUs U

OTBCTA.

MopenupoBanue TekcTa 3aaa4yu. Vcrnonb30BaHHE TeOMETPUUECKUX,
rpaduueckux 00pazoB B XOJI€ pEIICHHS 3a1a4H.

OO6cyxaenune criocoba pemeHus 3aaaun, GopMbl 3aUCH PEIICHHUS,
pEaNbHOCTH M IOTUYHOCTH OTBETA HA BOIIPOC.

BBI60p OCHOBAHHA U CPABHCHHUC 3a1a4.
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AHanu3 3aBUCHMOCTCH,
XapaKTePU3YIOIUX MPOIECCHI:
JBYKEHUS (CKOPOCTB, BPEMH,
IPONIEHHBIN MYTh), paOOTHI
(TIpOM3BOAUTENBHOCTD, BPEMS,
00BEM PabOThI), KYIUIU-TTPOJAXKH

(11eHa, KOJIM4ecTBO, CTOUMOCTb) U

PEIICHHUE COOTBCTCTBYIOIIUX 3aaa4.

3agauyn Ha YCTAaHOBJICHUE BPEMEHU
(Havao, MPOJOKUTETHHOCTD U
OKOHYaHUE COOBITHS), pacuéTra
KOJIMYECTBA, Pacxo/a, U3MEHEHHSL.
3amaun Ha HAXOXKACHUE J0JH
BEJIMYMHBI, BETUYUHBI TI0 €€ J10JIe.
Pa3nble ciocoOb! pereHus
HEKOTOPBIX BUJOB U3YUEHHBIX
3a/ad.

Odopmiienue perieHus mno
JNEUCTBUSM C MOSICHEHUEM, T10
BOIIPOCAM, C MMOMOIIBIO YHCIOBOTO

BBIPAKCHUA.

Pabora B rpynmnax. Pemenue apudmernyeckum cnocodom 3aaad B 2—3
nencteus. KoMMeHTHpOBaHUE 3TANOB pelIeHUs 3aJa4H.

[IpakTnueckast paboTa: HaX0X/I€HUE A0JIM BEIUYUHBI, BEIMYUHBI 110 €€
none. OdopmiieHre MaTeMaTHYECKOM 3aMUCH: TIOJIHAs 3alIUCh PELICHUS
TEKCTOBOM 3a/1auM (MOJIENIb; PELUICHHE 110 ACUCTBUAM, II0 BOIIPOCAM MJIU C
MOMOIUIBIO YUCIIOBOTO BhIpaXKEHUS; GOPMYIUPOBKA OTBETA).

Pa3znblie 3anucu penieHuss OJHOM U TOM Ke 3a1a4u.
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[IpocTtpancTBEeHHBIE
OTHOIIEHUS U
reOMETPUUYECKUE
burypst

(20 v)

Harnsaneie npencraBieHus o
cummerpun. Ocb CUMMETPHU
¢burypsr. @Urypsl, IMEIOLINE OCh
CUMMETPHH.

OKpyXHOCTb, KpYyI': paclio3HaBaHUE
1 1300paXeHne; TIOCTPOCHNE
OKPY>KHOCTH 33J]aHHOTO paJiyca.
[TocTpoenne n3ydeHHbIX
reOMEeTPUUECKUX QUryp ¢
MTOMOIIIBIO JTMHEHKH, YTOJIbHUKA,
UPKYIISL.

IIpoctpaHcTBEHHBIE
reoMeTpuueckue Gurypsl (Tena):
niap, Ky0, HHUJIMHIP, KOHYC,
NUPaMUJIA; UX PA3IUYCHHE,
Ha3bIBaHUE.

KoncrpynpoBanue: pazduenue
(burypsl Ha IPSIMOYTOJIbHUKH
(kBagpatel), cocTaBieHue Guryp u3
IPSMOYTOJIbHUKOB/KBaIpaTOB.

[lepumerp, muomane GUrypsl,

HccnenoBanue 00bEKTOB OKPYXKAIOLIETO MUpA: COMTOCTABICHHE MX C

N3YUYCHHBIMU I'€COMCTPUICCKUMU q)OpMaMI/I.

KommenTupoBanue xoja v pe3ysbTara Mmorcka nHGOpMAaIu O IIOIIAAd U

cnocobax e€ HaxoxaeHus. PopMyaupOBaHHUE U IPOBEPKA UCTUHHOCTH
YTBEPKJICHHUM O 3HAYEHMSIX F€OMETPUYECKUX BEJIUYMH.

YopaxkHenusi: rpadpuyeckue U U3MepUTeNIbHbIE IEHCTBUS IPU
BBIITOJITHEHUY U3MEPEHUI U BBIYUCICHUN ITIEpUMETPa MHOTOYT OJIbHUKA,
IUIOIIA/IM MPSIMOYTOJIbHUKA, KBajpaTa, (GUrypbl, COCTaBIEHHON U3

IPSIMOYTOJIBHUKOB.

[TpaxkTrueckre pabOThI: HaX0XkACHUE TUIOIIAIU GUTYpPhI, COCTaBICHHON U3

MPSIMOYTOJIBHUKOB (KBaJIPaTOB), CPABHEHUE OTHOPOJIHBIX BEJIHYHH,
UCTIOJIb30BaHUE CBOKMCTB MPSIMOYTOJIbHHIKA M KBaJpaTa IS PEIICHHS
3aj1a4.

KonctpynpoBanue, n3o0paxenue GUryp, AMEIOIIUX 0Cbh CHMMETPHH;
MOCTPOEHHUE OKPYXHOCTH 33/IaHHOTO PAJIyca ¢ IOMOIIBIO IIUPKYJIS.
N300paskeHne reoMeTpruiecKkux (GUryp C 3aJlaHHBIMU CBOHCTBaMHU.
Y4eOHblif [uanor: pa3nuiyeHue, Ha3piBanue Guryp (mpsamoit yron);
TrEOMETPUYECKUX BEITHMUUH (IEPUMETP, IIOMIA[TH).
KomMmeHTHpOBaHHE X0/1a U pe3yiibTaTta Moucka HHGOpMaIuu o
TEOMETPUYECKUX (PUTYpax M UX MOJIEISIX B OKPYKAIOIIIEM.
YropakHeHus: Ha KIacCu(DUKAIMIO T€OMETPUIECKUX (PUTYP MO OTHOMY-

ABYM OCHOBAHMHSIM.
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COCTaBJICHHOM M3 ABYX-TPEX

MPSIMOYTOJIbHUKOB (KBaJpaToB).

YrpaxHeHUs: Ha KOHTPOJIb B CAMOKOHTPOJIb ICATCIBHOCTH.
OmnpeneneHne pa3MepoB B OKPY)KAIOIIEM M Ha YSPTEXKE Ha IJ1a3 U C

MOMOIIBIO0 U3MEPUTEITBHBIX TPUOOPOB.

Maremarudeckas
nHpOpMaIHs

(15 9)

Pabora ¢ yrBepxkaeHUsAMU:
KOHCTPYMpPOBAHUE, IPOBEPKaA
HUCTUHHOCTHU; COCTaBJICHUE U
MIPOBEPKA JOTMYECKUX
pacCyXJICHUI P PEIICHUH 3aa4.
[Ipumepbl 1 KOHTPHIPUMEPHI.
JlaHHBIE O peanbHBIX MPOLECCAX U
SBJICHUSIX OKPYXKAIOIIETro MUpa,
IIPEJCTaBICHHbIE HA CTOJI0YATBIX
uarpaMmmax, cxemax, B Tabiuuax,
TekcTax. COOp MaTeMaTHYECKUX

JaHHBIX O 3aJaHHOM 00BEKTE

(ducre, BETUYMHE, TEOMETPUYECKOM

¢urype). [louck uadopmauu B
CIPaBOYHOM JIUTEPAType, CETH
HuTepner.

3anuch nHpopmanuu B
peIoKEHHON TabmuIle, Ha

CTONIOUATOM Tuarpamme.

JuddepenurpoBanHoe 3a7aHne: KOMMEHTHPOBAHNE C HCIIOIB30BAHUEM
MaTeMaTHIECKOH TEPMUHOJIOTHH.

MareMarnueckast XapaKTepUCTUKA MPEUIaraéMON KUTEHCKOW CUTYalUH.
dopmynTupoBaHUE BOIPOCOB /IS IIOMCKA YUCIOBBIX XapaKTEPHUCTHK,
MaTeMaTHYECKUX OTHOIIECHUH 1 3aBUCHUMOCTEH (TTOCIIeI0BaTEIbHOCTD U
MPOJOJKUTEILHOCTD COOBITHIA, TIOJIOKEHUE B POCTPAHCTBE, (POPMBI U
pa3Mepsl).

PaGora B rpynmnax: oOcykJeHle CUTyalli UCIIOJIb30BaHUSI IPUMEPOB U
KOHTpripuMepoB. [ImanupoBanue coopa JaHHBIX O 3aIaHHOM OOBEKTE
(uncne, BeIMYMHE, TEOMETPUUECKON (purype).

HuddepenunpoBanHoe 3a1anue: 0oGpopMIeHNE MAaTEMAaTUYECKOH 3alHCH.
[IpencraBienne HHPOPMALIMU B NTPEUI0KEHHON WIIM CAMOCTOSTENILHO
BbIOpaHHON (hopMe. Y CTaHOBIIEHUE UCTUHHOCTH 33/IaHHBIX U
CaMOCTOATENIBHO COCTABJICHHBIX YTBEPKICHHH.

[TpakTuyeckue paboThl: ydeOHbIE 3aJjaull C TOUHBIMU M NPUOIMKEHHBIMU
JAHHBIMM, JOCTYITHBIMH 3JI€KTPOHHBIMHU CPEACTBAMU 00yUeHUs,
nocobusimu. Mcnosap3oBaHue MPOCTEHIINX KAl K H3MEPHUTEIbHBIX

npuOOpOB.
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JlocTynHbIe 3JIEKTPOHHBIE CPEJICTBA
o0ydeHus1, ocoOus, UX
MCITIOJIH30BaHUE T10J] PYKOBOACTBOM
nejarora u CaMoCTOSATEIIBHO.
[TpaBwma 6e30macHOi pabOTHI ¢
AIEKTPOHHBIMA UCTOYHUKAMHU
nHpopmanuu.

AJNTOPUTMBI /7151 PEIICHUS
y4eOHBIX U MPAKTHYECKUX

3aj1ad.

VYuebublii nuanor: «l[IpuMeneHne anropuTMOB B Y4€OHBIX U MPAKTHYECKUX
CUTYaLUAX).

Pabora ¢ nnpopmanueii: uteHune, npeacTaBieHue, GOpMyITHPOBAHHE
BBIBOJIa OTHOCHTEJIBHO JTAHHBIX, TIPEACTABICHHBIX B TAOMMYHOM opme (Ha
JIuarpaMmme, cxeme, Jpyroi MOJIeIun).

Pabora B rpynnax. Pemenne pacu€THbIX, MPOCTHIX KOMOMHATOPHBIX U
Jornyeckux 3anad. IIlpoBeneHne MareMaTu4eCKuX UCCIeq0BaHUN
(Tabnuia ciaoXeHus: U YMHOXKEHUS, pSAIbl YHCETl, 3AKOHOMEPHOCTH).
[Ipumenenue npaBui 6e30MacHON pabOThI C ANEKTPOHHBIMU UCTOYHUKAMU
uH(pOopMaLUH.

[IponeaeBTHKA HCCIIEIOBATENHCKOM PabOTHI: penieHne KOMOMHATOPHBIX U

JJOTHYCCKHX 3a/a4.

Pe3eps (20 v)
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[Ipu paspaboTke pabodeil mporpaMMbl B TEMAaTUYECKOM IUIAaHUPOBAHUU
JOJIKHBI OBITH YYTEHBI BO3MOXKHOCTU MCIIOJIB30BaHUS AIEKTPOHHBIX (LIM(PPOBBIX)
o0Opa3oBaTeIbHBIX pecypcos, SBIIAIOIINXCS y4eOHO-METOUUECKUMU
MatepuasiaMi  (MyJIbTUMEAUMHBIE TPOrPAMMBI, JJIEKTPOHHBIE YYEOHUKH H
3a/laYHUKH, DJIEKTPOHHbIE OHOIMOTEKH, BUPTyaJIbHbIE JIA0OPATOPHUH, UTPOBBIE
POrpaMMBl, KOJUIEKIIMK  UU(pOBBIX  00pa3oBaTelIbHBIX  PECYpCOB),
UCIOJIb3YEMbIMU ISl O0y4YEHUsl U BOCIUTAHUS Pa3IUYHbIX TPYIII MMOJIb30BaTENEH,
OpPEICTaBICHHBIMU B JJIGKTPOHHOM (LUM(PPOBOM) BHUAE U PEATUIYIOLIUMU
nunaktuyeckue Bo3MmoxkHocTH WKT, comepxkaHue KOTOPBIX COOTBETCTBYET

3dKOHOJATCIILCTBY 00 06paBOBaHI/II/I.

68



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 187598946305064097190711460653033521119524543986
Bnageney Karuad Apmed 3ayapnosud
OeicTevTened C 09.09.2026 no 09.09.2027



http://www.tcpdf.org

		2026-10-09T00:56:28+0500




