


Pabouas nporpamma no npeametry «MaTtemaTtukay A 0O0ydaromMxcs ¢
PAC Ha ypoBHEe HauaJgbHOro OOIIEr0 OOpa30BaHMS COCTaBICHA HAa OCHOBE
TpeOoBaHuii K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbI
HavyaJpbHOrO0  00mero oOpa3oBaHMs, NpEJACTaBICHHBIX B DenepaibHOM
rOCyJapCTBEHHOM  00pa30BaTElIbHOM  CTaHAAPTE  HAYAJIBHOIO  OOLIEro
oOpazoBanus, PenepasbHOM TrOCYAapCTBEHHOM OOpa30BaTEIIbHOM CTaHJapTe
HavyajgpHOro obmiero oOpa3oBaHus g oOywaroumxcds ¢ OB3, a Takke

denepanbHON MPOrpaMMe BOCIIUTAHUS.



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ydeObHOMY mnpenmery «MaremaTukay (MpeaMeTHas
obnacte «Marematnka U MHGOPMATHKA)») BKIIOYACT MOSCHUTEIBHYIO 3aIHCKY,
coneprkanre ydeoHoro npeamera «Marematukay s 1, 1 qomomHUTENBHOTO, 2,
3, 4 KJaccoB HauyaJlbHOW IIKOJIBI, paclpeaenéHHoe II0 TojaM oOy4YeHus,
IJIAaHUPYEMBIE PE3yIbTaThl OCBOCHUS ydeOHOTO mpeamera «MaremaTuka» Ha
YpOBHE HA4aJIbHOTO OOIIero oOpa3oBaHUsS M TEMAaTHYECKOE IUIAaHUPOBAHHUE
M3y4eHUS Kypca.

OdenepanpHas aganTupoBaHHas pabodas TporpaMma 1o ydeOHOMY
npeametry «MaremaTuka» pa3paboTaHa C Y4eTOM OCOOBIX 0Opa3oBaTEIbHBIX
notpedbHoctelt odyuaromuxcs ¢ PAC.

[TosicHuTenpHass 3amucKka OTpakaeT oOOIue eI W 3aJa4d W3yYCHHs
IPEIMETA, XAPAKTEPUCTUKY IICUXOJIOTUUECKUX IPEANOCHUIOK K €r0 HU3y4YEHUIO
MIaamMMuU mKoiabHuKamMu ¢ PAC; MecTo B CTpyKType yueOHOro IjIaHa, a TakxKe
MOAXO0/bl K 0TOOpPY coliepKaHusl, MIIAHUPYEMbIM PE3YJIbTaTaM U TEMATUYECKOMY
IIJIAHUPOBAHUIO.

Conepxanue oOy4eHHUs PACKPBIBAECT COJEpPKATEIbHbIC JIMHUH, KOTOPHIC
mpemiaraloTcs s 00S3aTeNIbHOTO HM3YyYEHMs] B KaXJIOM KJlacce HadajabHOU
IIKOJIBL.

Conepxanue o0O0y4YeHUsS B KaXXJIOM KJacce 3aBepIIacTCs IMEepeYHEM
YHUBEpCAIBHBIX  y4ueOHBIX  gedictBuii (YY) —  mo3HaBaTeNbHBIX,
KOMMYHUKATUBHBIX M PETYJISTUBHBIX, KOTOpPhIE BO3MOXHO (POPMHUPOBATH
cpenctBamMu yueOHOro mpeamera «Marematnka» ¢ yd€TOM BO3PACTHBIX H
WHJMBUAYAJIBHBIX OCOOEHHOCTEW Miaamux MmKoJbHUKOB ¢ PAC. B mepBowm,
MEPBOM JIOTIOJIHUTEILHOM M BTOPOM KJaccax MpejiaraeTcsi nponeaeBTUYECKUN
ypoBeHb (gopmupoBanus YVYJl. B mo3HaBaTeIbHBIX YHUBEPCAIBHBIX YUCOHBIX
NEUCTBUSX BBIJICJICH CIelUaNIbHBIN pa3nen «Padora ¢ nundopmaruein»y. C yuétom
TOrO, YTO BBIIIOJHEHUE MPABWJI COBMECTHOM JIESITEIBHOCTH CTPOUTCA HA

WHTETpalliid PETyJISITUBHBIX (OMpeNesIEHHbIE BOJIEBBIE YCWIHS, CAMOPETYJIALUs,



CAaMOKOHTpPOJIb,  MPOSIBJICHUE TEpPHEHUS ©  JOOPOKENATENhbHOCTH  TIPH
HaJa)KMBAaHUU OTHOIIEHWN) W KOMMYHHUKATHUBHBIX (CIIOCOOHOCTH BepOaTbHBIMH
Cpe/JCTBaMM yCTaHABJIMBAaTh B3aMMOOTHOIICHHS) YHUBEPCAIbHBIX YUEOHBIX
JNEUCTBUHN, HX TMEpeueHb JaH B chenuaibHoM pasaene — «CoBMecTHas
JeSITEeNbHOCThY.  [lmanupyemMble  pe3ysbTaThl  BKJIIOYAKOT  JIMYHOCTHBIE,
METanpeIMETHbIE PE3yIbTaThl 3a TMepuoj OOydeHHUs, BKJOYas pPe3yJIbTaThbl
JOCTUXKEHHUS KU3HEHHOW KOMIIETEHIIMH, a TakKe MPEIMETHbIC JOCTHXEHUS
miaziero mkojbHuKa PAC 3a kaxipiii 1oJ1 00yueHHs B HaYaJIbHOM IITKOJIE.

B TemaTmyeckoM = IJIAHUPOBAHUM  OMNHUCHIBACTCS  MPOrPAMMHOE
CoJIep>KaHKe 0 BCEM pazjieliaM (TeMaM) CoepKaHusl 00yUeHHUsI KaXKI0To Kiacca,
a TaKXe PacKphIBAIOTCA METOJAbl M (OPMBI OpraHU3aluu OOyYCHHUS W
XapaKTepUCTUKA BUIOB JIESITEIHHOCTH, KOTOPBIE 1€€CO00pa3HO HUCIOIb30BaTh
P M3YYEeHHH TOW WIJIM WMHOM IporpaMMHOM Tembl (pazzaena) IlpencraBieHsl
TaKke crocoObl opranu3anuu ¢ hepeHInpoOBaHHOTO 00yUEHUS.

B HavanpHOW LIKOJE M3yYEHHE MATEMAaTHKU MMEET 0cO000€ 3HAUYECHHE B
pa3BUTUM  MJIQJIIEro IIKOJIbHUKA. [IproOpeTéHHBbIe WM  3HAHHS, OIBIT
BBITIOJTHEHUS TPEIMETHBIX M YHUBEPCAIbHBIX JACHCTBUI Ha MaTeMaTUYE€CKOM
Matepuaje, IMEpPBOHAYAIIBHOE OBJIAJICHUE MATEMAaTUUYECKUM SI3IKOM CTaHYT
dbyHmamMeHTOM O0Oy4YeHUsST B OCHOBHOM 3BEHE IIKOJbI, a Takke OyayT
BOCTpeOOBaHbl B JKM3HMU. V3ydeHue wmarTeMaTWMKd B HaYaJlbHOM IIIKOJE
HaIpaBJICHO Ha JOCTH)KCHHUE CIICAYIOMNX O00pa30BaTENIbHBIX, Pa3BHUBAIOIINX
1eJIeH, a TakKe 11eIe BOCITUTaHUS:

1. OcBoeHne HaYaJIbHBIX MAaTEMaTHUYECKMX 3HAHUHM — TOHHUMaHUE
3HAYCHUS BEJIMYMH M CITIOCOO0B MX M3MEPEHHMS; NCIIOIb30BaHUE apU(METHICCKUX
criocoOOB ISl  pa3pellieHUs] CHOKETHBIX CHUTyaluid; (HOpMUPOBAHUE YMEHUS
pemarh y4yeOHbIe W MPAKTHYECKUE 3a/la4d CPEICTBAaMH MaTEeMaTHKH, padoTa C
aNTOPUTMAMHM BBITIOJIHCHHUS apu()METHICCKUX JCHCTBHIA.

2. @®opmupoBaHue (YHKIIMOHATBLHON MaTeMaTUYECKOW TIpaMOTHOCTH
MJIAJIIEr0 IIKOJbHHUKA, KOTOpas XapaKTepHU3YeTCs HAIUYHMEM Y HEro OIbITa

PCHICHUA y‘IC6HO-H03HaBaTCHBHBIX )51 y‘{e6HO-HpaKTI/I‘ICCKI/IX 3ajaa4,
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MOCTPOCHHBIX HA TOHUMAaHUM WU TMPUMEHEHUU MATEMATHYECKUX OTHOLICHUM
(«gacTb-11e70e», «OONbIlIe-MEHBIIIE», «PAaBHO-HEPABHOY», «IOPSAIOK»), CMbICIA
apu(pMETUIECKUX JEHCTBUH, 3aBUCUMOCTEM (pabora, JIBUYKEHUE,
MPOIOTIKUTEILHOCTh COOBITHS ).

3. OGecrnieyeHre MaTEeMaTUYECKOTO Pa3BUTHUS MJIAJIIETO IKOJIbHUKA —
dbopMHpoBaHHEe  CIMOCOOHOCTM K  MHTEIUICKTYaJbHOM  JI€ATENbHOCTH,
IPOCTPAHCTBEHHOI'O BOOOPAXKEHHS, MAaTEMAaTUYECKOHM pEYH; YMEHUE CTPOHUTH
paccykJieHus, BbIOMpATh apryMEHTallMI0, pPa3jndarh BepHblEe (MCTUHHBIE) U
HEBEpHBIC (JIOKHBIE) YTBEPXKICHUS, BECTH MOUCK HWHMOpMAIuu (IIPUMEPOB,
OCHOBAHMM JIJISl YIIOPSAOYEHUS, BADUAHTOB U JIp.).

4. CraHoBieHrue Y4yeOHO-TIO3HABATEIbHBIX MOTHBOB M HWHTEpeca K
W3YYECHUI0 MaTEMAaTMKA U YMCTBEHHOMY TpPYOy; BaXHEUIIHUX KayecTB
WHTEJUIEKTYaJIbHOM  JI€ATEJIBHOCTH: TEOPETUYECKOTO M IMPOCTPAHCTBEHHOTO
MBIIJICHUS, BOOOpa)XE€HUs, MaTEMaTUYECKOM peud, OpPUCHTUPOBKU B
MaTeMaTUYECKUX TEPMUHAX W TOHSATHUSX; MPOYHBIX HABBIKOB MCIOJIb30BAHUS
MaTeMaTUYECKNX 3HAHUW B OBCEIHEBHOM KU3HU.

B ocHOBe KOHCTpyMpOBaHHS COAEpKaHHUS U OTOOpa IUJIAHUPYEMBIX
pPE3yNbTATOB JIEKAT CIEAYIOIIME LIEHHOCTM MAaTE€MaTHKH, KOPPEIUPYIOLIUE CO
CTAHOBJICHUEM JIMYHOCTH MJIAJILIETO MIKOJIbHUKA!

® [OHMMAaHWE MATEMAaTUYECKUX OTHOIIEHUN BBICTYNAET CPEICTBOM

MO3HAHUS 3aKOHOMEPHOCTEH CYIIECTBOBAHUS OKpPYXAIOLIEro MUpa,

(akTOB, IPOLIECCOB U SBJICHUM, MPOUCXOAAIIUX B IPUPOJIE U B OOLLIECTBE

(XxpoHosiorusi COOBITUN, MPOTHKEHHOCTH IO BPEMEHHU, OOpa30BaHHE

LIEJIOT0 U3 YacTel, u3MeHeHne (popmbl, pa3mepa U T.11.);

® MaTeMaTUYECKHUE MPEJCTABICHUS O YHUCIAX, BETUUMHAX, T€OMETPUUECKHUX
durypax SBIAIOTCS YCJIOBHEM LEJIOCTHOIO BOCHPHSTHS TBOPEHUUN

MPUPOJIBl U YEJIOBEKa (MaMSATHUKU apXUTEKTYpbl, COKPOBHIIA UCKYCCTBA

U KyJbTYPBI, 00BEKTHI IPUPO/IBI);

® BJAJCHUE MATEeMATHYECKUM SI3bIKOM, 3JEMEHTaMHU aJTOPUTMUYECKOTO

MBIIIJICHUA TIO3BOJISICT YUCHHUKY COBCPIICHCTBOBATH KOMMYHUKATHBHYIO
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NEeSTEIbHOCTh  (ApPTyMEHTHUPOBATh CBOIO TOYKY 3PEHHS, CTPOWTH
JIOTUYECKHUE TIETIOYKH PACCYKJICHHUM, ONMpOBEepraTh WX TOITBEPKIAThH
UCTUHHOCTH MPE/TOJIONKEHUS).

Miaamve MKOJIBHUKY MPOSBIISIOT HHTEPEC K MATEMAaTHIECKON CYITHOCTH
NPEIMETOB U SIBICHUM OKpY)Karollel >KHU3HU — BO3MOXXHOCTU UX H3MEPUTh,
ONPENEIUTh BEIUYUHY, (OPMY, BBIIBUTH 3aBUCHMOCTH U 3aKOHOMEPHOCTH HX
pacmoJIOKeHUs BO BpeMEHHM W B TmpocTpaHcTBe. OCO3HAHWIO MIIAIIIAM
IIKOJIbHUKOM MHOTMX MAaTE€MaTUYECKUX SIBJICHHM TMOMOTraeT ero TsAra K
MOJICJTUPOBAHUIO, YTO 00JEr4yaeT OCBOCHHE OOILEro crocoda pemeHus yueOHon
3a/1auy, a TaKke paboTy C pasHBIMU CPEACTBaMH WH(GOPMAIMH, B TOM YHCIIC H
rpaduueckumu (Tabnuna, MarpaMmma, cxema).

B HavanpHOW mMIKOJIE MaTEMaTHYECKHWE 3HAHUS M YMEHUS TPUMCHSIOTCS
IIKOJIBHUKOM TPHU HU3YyYEHUHU JPYTHUX Y4EOHBIX MPEAMETOB (KOJIWYECTBEHHBIE U
MPOCTPAHCTBEHHBIE  XapaKTEPUCTHUKU, OIEHKH, pacd€Tbl MW  MPHUKHJIKA,
UCIIONIb30BaHUE  rpaduueckux  (GopM  MpEACTaBICHHS  HWHQOpMaLUN).
[IpnoOpeTéHHBIE  YYEHUKOM  YMEHHUSI CTPOUTH  alTOPUTMBI,  BBIOUPAThH
paIMoHAIbHBIE CITOCOOBI YCTHBIX U MUCHhbMEHHBIX apu(PMETHUESCKUX BBIYUCICHUH,
MpUEMBI TIPOBEPKHU MPABWIBHOCTH BBITIOJHEHUS JACHCTBUM, a TakKe paznyeHUE,
Ha3bIBaHUE, n300paxeHue r€OMETPUUYECKUX dburyp, HaXO0XJICHUE
TCOMETPUYCCKUX  BENWYMH  (IJIMHA, TEPUMETp, IUIOMIAah)  CTAHOBSTCS
nokasaressiMu  CHOPMHUPOBAHHON (PYHKIIMOHAIIBHOW TPaMOTHOCTH MJIAJIIIETO
IIIKOJTPHUKA M TIPEAMOCHUIKON YCIICITHOTO JajdbHEHIero oOydeHuss B OCHOBHOM
3BEHE IIIKOJIBI.

Hust oOyuarommxcs ¢ PAC wu3ydenne mpenmera «MareMaTukay Takke
UMEeT KOPPEKIIMOHHO-PA3BHBAIONIYI0 HAMPABICHHOCTh 3a CYET KOMIICHCAITUU
Ne(UIUTOB, CBS3aHHBIX C 0COOBIMU O0Opa30BaTEIbLHBIMHU MOTPEOHOCTIMU JTaHHOU
KaTeropuu 00y4aromuxcsl.

Tak, nns obywarommxcsi ¢ PAC nmoHnManne MareMaTHYECKUX SIBIICHUM U
MaTEMaTUYeCKONW CYIIHOCTH TMPEAMETOB JaeT BO3MOXKHOCTh PACHIMPUTH HX

npeACTaBieHusT 00 OKpYyXKalollleM MHUpE, TMOJY4YUTh HaBBIKKU W 3HAHUA,
6



HEOOXOJMMbIE MM B OOBIIEHHOW >ku3HH. OOydeHHe MaTeMaTHKE BIUSET Ha
pa3BUTHE AOCTPAKTHOIO MBIIUIEHUSA, JIOTHYECKOTO M KPUTHYECKOTO MBIILIEHUS,
4TO SABJISIETCS. OJHOM M3 OCHOBHBIX 33Ja4 KOPPEKIMOHHO-Pa3BUBAIOIIEIO
OoOy4JeHHS.

VY 6onbmmHcTBa oOyyaromuxcst ¢ PAC mMoryT oTmeuaTscsi BbIpaKCHHbBIE
TPYJHOCTH B OCBOCHHH IIPOIPAMMHOI0 MaTepHalia o npeaMery «MaremaTukay.
OTU TPYOHOCTH CBS3aHBI C HEAOCTATOYHOW CGHOPMUPOBAHHOCTHIO JIEKCHUKO-
IrpaMMaTHYECKOrO CTPOsl PEYr, HEPABHOMEPHOCTBIO Pa3BUTHUS y O0yYaroIMXCs
JTAHHOW TPYIIIBI ICUXUYECKUX (DYHKIUN U YIEOHBIX HABBIKOB, TPYIHOCTSIMH Kak
NEepeHoca TOJYYCHHBIX HAaBBIKOB W3 OJHOW o00JacTd B JApPYyryrw, TakK U
CaMOCTOSITEJILHOTO MCTIOIb30BaHMSI UX B COOCTBEHHON yUeOHOMN AESITEbHOCTH.

BcenenctBue 0coOOEHHOCTEN peYeBOro pa3BUTHS MIIAAIIMX IIKOJBHUKOB C
PAC, yyammmcs CI0XHO NepecKa3blBaTh U3YYEHHBIN MaTeprana CBOMMU CIIOBAMHU
VI COCTABJIATh COOCTBEHHBIE TEKCThI HA 3aJJaHHYIO TEMY.

OpHoit u3 Haumbosiee cnoxHbiXx ans ydamuxcsi ¢ PAC tem sBusercs
pelIeHre TEeKCTOBBIX 3afad. Y oOyuaromuxcss ¢ PAC Hepenko BbIBisSETCA
HEJ0CTaTO4YHas C(hOPMUPOBAHHOCTH (PYHKIIMOHAIBHOTO U CMBICIOBOTO YTEHHUS U,
BCJIEJICTBUE 3TOr0, HEJIOCTATOYHOE IOHMMaHHWE Tekcra 3anadyd. [Ipm pemenun
TEKCTOBBIX 3aJad Y4YalllUMCS CJIOKHO TMPEACTaBUTh COOBITUS, Ha KOTOPBIX
OCHOBBIBAETCA YCJIOBUSA TEKCTOBOM 3a/1auu U3-3a AEPUIUTAPHOCTH BOOOPAKEHHUS
U CHEHM(PUYHOCTH >KU3HEHHOTO OIBbITa. DTUMHM XK€ NPUYUHAMH OIpPENEsOTCS
BBIPQKEHHBIE TPYHOCTH IPU CAMOCTOSTEILHOM COCTABICHUH TEKCTOBBIX 3a]1a4.

[IxonsHuku ¢ PAC 3aTpyaHSIOTCS BBIACINUTH B YCIOBUM 3HAYUMYIO IS
pelieHuss 3a71ayd MHPOpPMAIUIO, 3aTPYJIHSAIOTCS NMPU HEOOXOJUMOCTU pEIICHUS
TEKCTOBBIX 3aJa4, COJAEpKalluX KOCBEHHbIE (OPMYJIMPOBKH WIH (Ppasbl,
VMMEIOIIMUE TTEPEHOCHBIN CMBICIL.

Hecmotpss Ha TO, 4TO OOJBIIMHCTBO Y4YallUXCS OCBAWBAET CYETHHIE
orepalyyd Ha JOCTAaTOYHOM YPOBHE, UM CIIOKHO MOHSTh CyTh TOIO WJIM HHOTO
MaTEeMaTU4YeCKOro JEHCTBHUS M ONEPUPOBATH MATEMATUYECKUMHU MOHATHUSAMU IPHU

BBINOJIHEHUU BBIUMCIICHUH.



Mkonpauku ¢ PAC 3arpynHsitoTcs € BBIOOPOM U3 YK€ OCBOEHHBIX
aJITOPUTMOB TP PEUICHUH MaTeMaTHYECKOM 3aaui, a TaKKe MPH HEOOXOAUMOCTH
rMOKOr0 HCIIOJIb30BAHUS YK€ OCBOEHHOTO AaJIrOpUTMAa WM €ro H3MEHEHHUHU.
Ooyuarommmces ¢ PAC cl10KHO BBIIOIHATh IPUKUIKY PE3YJIbTaTOB BEIYMCICHUN.

Y mnapmux mkojgbHUKOB ¢ PAC Hepeako BBIABISETCS HEAOCTATOYHAS
C()OPMUPOBAHHOCTb MEJIKOW MOTOPUKH, KOTOpas MOXKET MpOSABIATHCA B
CKJIOHHOCTH K MaKporpa(puu, TPyJIHOCTSAX AKKYpaTHOTO BBIIOJHEHUS YEpPTEXKEN U
CX€M, OLIMOKaX B 3alMCH BBIUMCIEHHUH B CTOJIOMK, IpoOEH WM CTETIEHEN YHca.

[Tpu popmupoBanusi yHUBEpCATbHBIX YIEOHBIX NEHCTBUI Yy 00YyYaIOMIHUXCS C
PAC, 0cOOEHHO PeryisITUBHBIX 1 KOMMYHUKATUBHBIX, HEOOXOIUMO YUUTHIBATh HE
TOJIBKO CHENU(PUUYECKUE TPYIHOCTH ayTHUHBIX UIKOJBHUKOB B BBICTPAWBAHUU
COLIMAJIBHOTO B3aWMOJEHCTBUSA B LIKOJIBHOM KOJIJIEKTHBE, HO U MHIAMUBUIYAJbHbBIE
IICUXOJIOTUYECKUE OCOOEHHOCTH, CUJIbHBIE U CcJa0ble CTOPOHBI KOHKPETHOIO
YYEHHKA.

Obwue pexomenoayuu no peanuzayuu NpocpamMmvl npu  obyyeHuu
wxonvHuxkos ¢ PAC.

[Ipu oOydennn miaqmuux MKoIbHUKOB ¢ PAC HEeo0XxoauMmo:

® QJaNTHUPOBATh METOABl NPEJCTaBICHHUS HOBOTO MaTepuana, CIOCOObI
TEKYLIEro KOHTPOJII M PENpE3CHTAlMH IOJIYYEHHBIX 3HaHUM (Hampumep,
BBINIOJIHEHHE YaCTH 3a7aHuil ¢ ucnoibs3oBanrem MKT);

® 33JCHCTBOBaTh BO3MOXXHOCTHM  BH3yaJbHOM TNOAJNEPKKH yCTHOM U

NUCbMEHHOW peYM, MCIOIb30BaTh HArsAAHbIE CpEeACTBA OOy4YeHUs U

JOTIOJTHUTENbHYIO BHU3yalM3alUil0 (KapTOYKM € OOpa3loM BBINOJTHEHUS

3aJlaHus, KapTOYKM C IOIIArOBbIM BBHINOJHEHWEM HMHCTPYKLUUW I€1arora,

JIOTIONIHUTENbHBIE ~ WIUTIOCTPALlMM, CXEeMbl, TaOmuIbl i1 U3YYCHHs

HEKOTOPBIX JIEKCHUECKUX U TPAMMaTHYECKUX TEM U T.I1.);

® IpU HENOCPEACTBEHHOM obmieHun ¢ obOyyatoumumes ¢ PAC mnenarory
CJIEIyET WUCKJIIOYUTh U3 PEYM M3JIMUILIHIOI SMOLUMOHAIBHOCTH, UPOHUIO H

capkasM, JUIMHHbIE FPAMMAaTHYECKUE KOHCTPYKIUHU (OOBIYHO MpHEMIIEMbII



pasMep TpEeMIOKEHHS TpH BepOaTbHONM KOMMYHHUKAIIMM TII€arora c
oOydJarormmcst — 5-6 CJIoB);
® MpPU U3YYECHUH CJOXKHBIX TIpaMMaTHYECKHUX KOHCTPYKIIMH  BaKHO
HCIIOJIB30BaTh BU3YAIBHYIO TOJICPKKY (IIBETOBOE OTOOpaKEHHE YacTeu
peuH, OMOPHBIE CXEMBI M TaOJHIIBI, KOHCTPYKTOPHI (ppa3 Ha KapTOuKax U
T.IL.).
® [IpU HEJOCTATOYHOW CHOPMHUPOBAHHOCTH TPad)OMOTOPHBIX HABBIKOB MOTYT
WCITOJIB30BATHCS PA3IMYHBIC CITOCOOBI aanTalud YICOHBIX MATEPHUATIOB U
3a7laHUi, B TOM 4YHCJIE COKpallleHHe oObeMa IMHUCbMEHHBIX 3aJaHUi TIpH
COXpPAHEHUHM YPOBHS CJIOKHOCTH, BO3MOXHOCTH BBITIOJIHEHUSI 3aJlaHUil C
ncnoJib3oBanuem cpeacts MKT u T.1.;
e Ipu TPEABABICHUM 3aJaHUN IeJecoo0pa3HO OMUpaThbcsl Ha 00JacTh
cToiikux uHTepecoB oOyuaromerocsi ¢ PAC. Takumu mHTEpecamMu MOTYT
OBITh KaK pachpocTpaHeHHble B cpene oOywaromuxcs ¢ PAC Tewmsbl,
CBSI3aHHBIE C METPO, TPAHCIOPTOM, KOCMOCOM, COJIHEUHOM CHCTEMOM,
YKUBOTHBIMH, JIIOOMMBIMU MYJIbT(UIBMaMU WU TEJICTPOrpaMMaMH.
B VYueOHoM maHe Ha uW3yYeHHE MAaTEMaTHKH B KaXJIOM Kiacce
HaYaJIbHOM IIIKOJIBI OTBOJMUTCS 4 yaca B HeJelro, Bcero 672 yvaca. M3 uux: B 1
kiacce — 132 4daca, B IepBOM JIONOJHUTENBHOM KJ1acce — 132 4vaca, Bo 2 kiacce

— 136 gacos, 3 knacce — 136 yacos, 4 kiacce — 136 yacos.



COHEPXXAHUE YUYEBHOI'O [IPEJMETA «MATEMATUKA»

OcHoBHOE cojepkaHWe OOy4YyeHUs] B MOporpaMMe MPEACTaBICHO
pazaenamu: «Hucna u BeNIUYUHBDY, « ApupMeTHuecKue IehCcTBUsI», «TekcToBbIe
3agaun», <«lIpoCTpaHCTBEHHBIE OTHOLIEHUS U TE€OMETpUYECKUE (DUTypBIY,

«MatemaTnueckast “H(GpOpMaIHsD)

1 KJIACC

Yucya 1 BeJNYUHBI

Uucna ot 1 1o 9: paznuuenue, yreHue, 3anuchb. Equnnia cuéra. JlecsaToxk.
Cuér npeameroB, 3amuch pesynbTata Lupamu. Yucno u uudpa 0 npu
W3MEPEHUU, BBIYUCIICHUU.

Uucna B mpenenax 20: yreHwe, 3amuch, cpaBHEHHE. OQHO3HAYHBIE U
JIBY3HAYHBIC YKCIIa. Y BeIMYCHHUE (YMEHBIIICHHE) YMCiIa HA HECKOJIPKO SAUHHUII.

ApudmMeTndeckue 1eiCTBUA

Cnoxenue u BpluMTaHue uncen B mpenenax 20. Ha3zBanuss KOMIIOHEHTOB
JNICUCTBUM, PE3yJIbTATOB JECUCTBUU CJIOKECHUS, BBIYMTAHUS. BplUMTaHHE Kak
nercTBUe, 00paTHOE CII0XKEHUIO.

TexkcToBbBIE 3a7a4H

TekcroBast 3agaya: CTPYKTYPHBIC SJIEMEHTBI, COCTABJIICHUE TEKCTOBOM
3alaud 1Mo 00pa3ily. 3aBUCUMOCTh MEXIY JTaHHBIMM WM UCKOMOW BEIMYMHON B
TEKCTOBOM 3aj7a4de. Pemenue 3aga4u B OJHO JICUCTBHE.

IIpocTpaHcTBEeHHBbIC OTHOLIEHUS U TeOMeTPpUYeCKHue PUrypbl

Pacnonoxenue mpeamMeToB M OOBEKTOB Ha IUIOCKOCTH, B MPOCTPAHCTRBE:
cleBa/crpaBa, CBEpPXY/CHU3Y, MEXKIy; YCTAaHOBJCHHE IPOCTPAHCTBEHHBIX
OTHOILICHUH.

['eomerpuyeckue Gurypsl: pacrmo3HaBaHHWE Kpyra, TpPEYTOJIbHHKA,
MPSAMOYTOJIbHUKA, OTPE3Ka.

Maremarnyeckass uHGopmauus

CO6op manHbIX 00 00BEKTE MO 00pa3Ily. XapaKTEPUCTUKN 0OBEKTA, TPYIIIBI
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00BEKTOB (KOJIMYECTBO, (hopma, pazmep). ['pynmupoBka 0OBEKTOB 1O 33TAaHHOMY
MPU3HAKY.
3aKOHOMEpPHOCTh B PSAY 3aJaHHBIX OOBEKTOB: €& OOHapyXeHHeE,

IMPOAOJIZKCHUC PsIaA.

YHuBepcajgbHbIe ydyeOHbIe JeHcTBUS (MPOINeIeBTUYECKHH YPOBEHb)
Yuueepcanvnvie nosnasamenvhvie yuebnvie 0eucmeust:
— Ha0JII0/aTh MaTEMaTUUYECKHUE OOBEKTHI (UHUCIIa, BEJIMYUHBI) B
OKPYXKaIOIIEeM MHPE;
— 0OHapy»XuBaTh 00I111€€ U PA3TUYHOE B 3aMMUCH apUPMETUUECCKUX
JICUCTBUM;
— TIOHMMAaTh Ha3HAYCHUE M HEOOXOIMMOCTh UCIIOJIb30BaHUS BEJTUYHH B
KU3HH,
— Ha0I0IaTh EHCTBUE U3MEPUTEILHBIX IPUOOPOB;
— CpaBHUBATH JBa 00BEKTa, IBA YUCIIA,
— pacnpenensaTh 00BEKThI Ha TPYIIIHI MO 3aIaHHOMY OCHOBAHMIO;
— KONUPOBATh H3yUYCHHBIE (UTYPHI, PUCOBATH OT PYKH TI0
COOCTBEHHOMY 3aMBICITY;
— TIPUBOJUTH MIPUMEPHI YUCEII, TEOMETPUUECKUX UTYD;
— BECTM TIOPSAOKOBBIM M  KOJMYECTBEHHBIM cueT (coOmroaarh
MOCJIEA0BATEIBLHOCTD).
Paboma c ungopmayueri:
— TIOHMMAaTh, YTO MAaTEMATHYECKHUE SBJIICHUS MOTYT OBITh TPEICTABIICHBI
C TIOMOIIBIO PA3HBIX CPEACTB: TEKCT, YMUCIOBas 3aIlUCh, PUCYHOK,
cxema.
Yuueepcanvuvie kommyHukamuenvie yuebHvle 0elcmeus:
— XapaKTepu30BaTh (OMUCHIBATH) YHUCIIO, TEOMETPUUECKYIO PUTYPY,
— TIOCIICJIOBATEIPHOCTh W3 HECKOJbKHX YHCEN, 3alliCaHHBIX 110
MOPSIIIKY;

— KOMMCHTHPOBATH X004 CPAaBHCHUA JIBYX 06’beKTOB;
11



— OIHCHIBATh CIOKETHYIO CUTYaIlMI0O W MaTeMaTHYECKOE OTHOIICHUE,
MPEICTABIICHHOE B 3ajade, OMHPAsICh Ha HATJISTHBIC CPEACTBA,
OMHCHIBATH MOJIOKEHHUE TIPEAMETA B MPOCTPAHCTBE.

— pa3nuyaTth U UCIOJIH30BATh MATEMAaTUYECKHUE 3HAKU;

— C TIOMOIIBIO YUYHUTENS CTPOUTh TMPEIJIOKEHUS OTHOCHUTEIBHO
3aJJaHHOTO Habopa OOBEKTOB.

Yuusepcanvhvie pecyiamushvie yueonvie 0eticmeust:

— IpUHUMATh y4eOHyl 3ajady, yIAepKuBaTh €€ B IIporiecce
JIeITEJIbHOCTH;

— JCHCTBOBATH B COOTBETCTBHH C TMPEMIOKCHHBIM  00pasIioMm,
UHCTPYKLHUEH;

— TPOSBJIAITH HWHTEPEC K MPOBEPKE PE3yJbTATOB PEIICHUS y4eOHOU
3a/1a4M, C TMOMOIIBIO YUYUTENS YCTaHABJIWBAThH NMPUUYHUHY BO3HHUKIIICH
OIIMOKY U TPYTHOCTH;

— TIPOBEPATH MPABWIBHOCTH BBIYHMCICHUS C TIOMOIIBIO PYroro mpuéma
BBITIOJTHEHUS JICHCTBUS.

Coemecmnas oessmenbHOCmb:

— yMETb MPUHUMATh ITOMOIIb YUUTEIISI ¥ OJTHOKIIACCHUKOB;

— y4YacTBOBAThH B IPYIIIOBON pabOTe C MATEMAaTHUYECKUM MaTEPHAIIOM;

— BBINIOJIHATHh TIPAaBWJIA COBMECTHOM MACATEIBHOCTH: JOTOBAPHBATHCS,
CUMTAThCS C MHEHHUEM YUYUTENIS U JPYTUX JASTeH B IPYIIE, CIOKOWHO U

MHUPHO pa3pemaTh KOH(IUKTHI.

1 JOMTOJTHUTEJBHBIN KJIACC

Yuciaa v BeJMIMHBI

Uucna B mpenenax 20: yTeHue, 3amuch, cpaBHeHWE. OAHO3HAYHBIE U
JIBY3HaUHbIe 4uCia. YBelInueHHE (YMEHBIICHHE) YKCIIa HA HECKOJIbKO €IMHUIY
(moBTOpEeHUE NMpoiaeHHoro B 1 Kinacce).

Jlnuaa u e€ wu3MepeHue. EIUHMIBI JIMHBL: CAaHTUMETP, JCLUMETD;

YCTAHOBJICHUC COOTHOIICHUS MCKAY HUMMU.
12



ApudmMernyecKkue 1eMCTBUA

Cnoxenve u BblunTanue yucen ot 10 mo 20. Ha3BaHuss KOMIOHEHTOB
JIEUCTBUI, pE3YJIbTATOB JEUCTBUM CIIOKECHUSI, BBIYUTAHMUS.

TexcToBbIe 3a1a4H

TexkcToBass 3amayda: CTPYKTYpPHBIE DJIEMEHTBI, COCTaBICHHE TEKCTOBOU
3alayu 1o 00pasily. 3aBUCUMOCTh MEXAYy JAaHHBIMHU M HMCKOMOW BEJIMYMHOU B
TEKCTOBOM 3a/1aue. Pemenue 3aaa4 B OHO U JBA I€UCTBUSL.

IIpocTpaHCTBeHHBbIE OTHOLICHUS W TeOMETPHYECKHE (PUTYPbI

[Toctpoenue oTpeska, KBajpara, TPEYTrOJbHHKA C MOMOIIBIO JIMHEMKU Ha
JIMCTE B KJIETKY; U3MEPEHUE NIMHBI OTPE3Ka B CAHTUMETPAX.

Maremarnuyeckas uHgopmauus

Bepubie (McTUHHBIE) U HEBEPHBIC (JIOKHBIE) MPEIJIOAKEHHUS, COCTABICHHbBIC
OTHOCHUTEJIBHO 33/IaHHOT0 Ha0Opa MaTeMaTUYECKUX 0OBEKTOB.

Urenne Ttabnuipl (comepkaimieid He Oosee 4-X JaHHBIX); HW3BJICUCHUE
JTAHHOT'O W3 CTPOKHU, CTOJIOIA; BHECEHUE OJTHOTO-/IBYX JAHHBIX B Tabmuily. UteHue
PUCYHKA, CXEMBI C OJHUM-JBYMSI YUCJIOBBIMU JIaHHBIMU (3HAYEHUSMH JIaHHBIX
BEJIMYMH).

JIByX-Tp€XIIaroBble =~ WHCTPYKUMH,  CBSI3AHHBIE C  BBIYMCIICHUEM,

U3MEPEHUEM JIJIMHBI, U300PAKEHUEM IeOMETPUIECKON (DUTYpPHI.

YHuBepcajibHble ydeOHbIe JelcTBUS (MPONeIeBTUYECKH YPOBEHb)
Yuusepcanvnvie nosnasamenvHuvle yueonvie 0eucmeust:

— Ha0JII01aTh MATEMAaTHYECKUE OOBEKTHI (YMCIIa, BEJIMUMHBI) B
OKPYXAaIoIIeM MUPE;

— 00OHapy»XuBaTh 0011I€€ U PA3TUYHOE B 3aMMUCH apUPMETUUECCKUX
JICUCTBUI;

— TIOHMMAaTh Ha3HAYEHUE U HEOOXOIMMOCTh UCTIOJIb30BAaHUS BEJTUYHH B
KU3HH,

— HaOIOIaTh MEHCTBUE U3MEPUTEILHBIX TPUOOPOB;

— CpaBHMBATh JIBa 00BEKTA, JIBA YHUCIIA;
13



— pacmpenensaTb 00bEKThI Ha TPYIIIBI IO 3aJaHHOMY OCHOBAHHUIO;

— KONUPOBATh U3yUCHHBIE QUTYPHI;

— TPUBOJUTH MIPUMEPHI YUCEII, TEOMETPUUECKUX DUTYD;

— BECTM TOPSAAKOBBIM M  KOJWYECTBEHHBIM cueT (coOuroaarh
MOCJIEIOBATEIBHOCTD).

Paboma c ungopmayueri:

— TIOHMMATh, YTO MAaTEMATHYECKHUE SBJIICHUS MOTYT OBITh TPEICTABICHBI
C TMOMOIIBIO Pa3HBIX CPEACTB: TEKCT, YMCJIOBas 3amuch, TabiuIa,
PHUCYHOK, CXEMa;

— 4YuTaTh TaAONMIly, U3BJIEKaTh WUHGPOPMAIMIO, TMPEJICTABICHHYIO B
TaOIUIHOM opme.

Yuueepcanvnvie kommynuxamuenvie yueonvie Oetucmeusl.

— XapaKTepu3oBaTh (OMHUCHIBATh) YHCIO, T'€OMETPUUYECKYIO (UTYDY,
MOCJIEIOBATEIbHOCTh W3 HECKOJBKHX YHCEN, 3aldCaHHBIX II0
MOPSIIIKY;

— KOMMEHTHPOBATh XOJ] CPABHEHHUS IByX OOBEKTOB;

— OIUCHIBATh C MOMOIIBIO YUUTENS WU HArJSAHBIX OMOP CIOKETHYIO
CUTYaIlMIO U MaTEMAaTUYECKOE OTHOLICHHE, IPEICTABICHHOE B 33/1a4€;

— OIHUCHIBATH MOJIOKEHUE TIPEIMETA B IPOCTPAHCTBE.

— pasnuYaTh U UCTOJIH30BATh MATEMATUUYECKUE 3HAKH;

— CTPOUTH MPEJIOKEHUS OTHOCUTEIBHO 3aJaHHOTO Habopa 0ObEKTOB.

Yuusepcanvnvie pecynamusnvie yueonvie oOeticmeust:

— TMpUHUMATh Y4eOHYIO 3ajady, yAepXKuBaTh €€ B Mporecce
JesITeNIbHOCTH;

— NIeWCTBOBAaTh B COOTBETCTBUM C TMPEIJIOKEHHBIM  00pasiom,
MHCTPYKLHEN;

— TPOSBJISITH HMHTEPEC K MPOBEPKE PE3yJbTATOB PEIICHUS Yy4eOHOM
3a/la4d, C TIOMOIIBIO YUWUTENS yCTaHABIMBATh MPUUMHY BO3HUKIICH

OLIMOKYU U TPYTHOCTH;
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— TPOBEPSTHh NMPABUIBHOCTH BBIUMCICHUS C MMOMOIIBIO JPYTroro mpuéma
BBITIOJTHEHHUSI ICHCTBUSI.

Coemecmnas 0esimenbHOCb:

— Y4acTBOBAaTh B IPYNIOBOM pabOTe ¢ MaTEMAaTUYECKUM MaTEpUajIOM;

— BBINIOJHATH TpaBWJIa COBMECTHOW JESTEIHHOCTH: JIOTOBapUBATHCH,
CUMTATbCd C MHEHHEM NapTHEpPA, CIOKOWHO W MHPHO paspemiaTh
KOH(JIUKTHI;

— YMEHHE TIOHUMATbh U 3asBJIATH O CBOMX TPYAHOCTSX, OLEHUBATH CBOU

COOCTBEHHEBIE CHJIBI U Ipu HGO6XOI[I/IMOCTI/I INOIMPOCUTHL O ITIOMOIIH.

2 KIIACC

YucJia 1 BeJUNYUHBI

Uucna B penenax 100: yreHue, 3anuch, NECATUUYHBIM COCTaB, CPaBHEHUE.
3anuch paBeHCTBa, HEPABEHCTBA. Y BEJIMUCHUE/yMEHBIIICHUE YHCa HA HECKOJIBKO

CIMHULY/ ICCATKOB; Pa3HOCTHOE CPABHCHHE YHUCEIL.

Benuuunel: cpaBHeHHe MO Macce (€AMHHMIIA MacChl — KUJIOTPaMM);
U3MEPCHUE JUIMHBI (€IUHUIBI JUIMHBI — METp, JCIHUMETpP, CAHTHMETD,
MUJUIUMETP), BpeMEHH (€AMHUIBI BpeMeHH — dac, MuHyTa). CoOTHOIlIEeHHE

MEXy €IMHULlaMU BennunHbl (B npenenax 100), ero npuMeHeHne AJisl peleHust
MPaKTUYECKUX 3a]1a4.

ApudmMeTndeckue 1eCTBUA

VYcTHOE cnokeHre U BbluMTaHue uncen B npenenax 100 0e3 nmepexona u ¢
nepexoaoM uepes paspsa. [lucbMeHHOe CloKEeHHE U BBIYMTAaHUE YHCEIT B IIpeeiax
100. IlepeMecTUTENBHOE, COUYETATEIBHOE CBOWMCTBA CIIOKEHUS, WX MPUMEHEHUE
JUTsL BBIYUCIIEHUI. B3aMMOCBSI3b KOMIIOHEHTOB U Pe3yJibTaTa ACHCTBUS CIOXKEHUS,
nerictBusi BblunTaHus. [IpoBepka pesylibTaTa BBIUHMCICHUS (PEalbHOCTh OTBETA,
oOpaTtHoe JeHCTBUE).

JleHicTBUSL YMHOXKEHHUSI M JICJICHUS] 4YUCeNl B TMPAKTHUYECKUX M YYCOHBIX

cutyauusix. HazpaHus KOMIIOHEHTOB JIEVCTBUN YMHOKEHUS, JCIICHUS.
15



Tabmnunoe ymHO)keHue B npeaenax 50. TaObnuyHble ciiydan yMHOKEHHUS,
JeJIeHUs] TIPH BBIYMCIEHUSAX M peleHuu 3anad. llepemecTutenbHOE CBOMCTBO
YMHOXEHHUs. B3aMMOCBSI3b KOMIIOHEHTOB M pPE3yJbTaTa JIEUCTBUS YMHOXKCHUS,
JICVCTBHS JEJICHHUS.

Hewn3BecTHBINI KOMIIOHEHT ACHCTBUS CJIOKEHUS, NEHUCTBUS BBIYMTAHMS;
€ro HaxOXJICHUE.

YuciioBoe BhIpa)KEHHE: UYTEHHE, 3alMCh, BBIYUCIIEHUE 3HaueHus. [lopsaok
BBITIOJTHEHUSA JCHCTBHM B YHCJIOBOM BBIPAXKEHHUH, COJEpIKAIIEM JEHCTBUS
CJIOKEHUSI W BbIYMTAHMS (COo ckoOKkamm/6e3 ckoOok) B mpenenax 100 (we Gonee
TpEX JEHUCTBUII); HaxOXJACHUE €ro 3HaueHus. PalmoHanbHbIE MPUEMBI
BBIYMCIICHUN: HCIIOJIb30BAHNE IIEPEMECTUTEIBHOIO U COYETATEIIBHOIO CBOKCTBA.

TexkcToBBIC 321241

UreHue, NpeACTaBICHUE TEKCTa 3a/laud B BHUJIE PUCYHKA, CXEMbl WIH
apyrot  mozenu. Ilman pemieHuss 3amayd B JiBa  JICUCTBUS, BBIOOP
COOTBETCTBYIOIIMX IJIaHy apuPMeTHYecKuX NeUCTBUHN. 3alucCh PEIICHUs] U OTBETA
3alayu. PernieHue TEKCTOBBIX 3ajad Ha MPUMEHEHUE CMBICIA apu(PMETHIECKOTO
NEeUcTBUA (CIIOKEHUE, BBIUYMTAHUE, YMHOXKEHUE, JejeHue). PacuéTHpie 3agaun Ha
yBEJIMYCHUE/YMEHBIICHUE BEJIMYMHBI Ha HECKOJbKO E€IUHHIY/B HECKOJBKO pas.
dukcanus OTBETa K 3ajade M ero mpoBepka (popMyiupoBaHue, MpOBEpKa Ha
JIOCTOBEPHOCTH, CJIEJOBAHUE TUIAHY, COOTBETCTBHUE MMOCTABIIEHHOMY BOIIPOCY).

IIpocTpaHCTBEeHHBbIE OTHOIICHUS U TeOMeTPHYeCKHE (PUTYPbI

Pacno3naBanue u n300pakeHUE reOMETpUUYECKUX (UTyp: TOUKa, IpsiMas,
MPSMOM yTOJI, JIOMaHasi, MHOIOYTroJbHUK. [locTpoeHne oTpe3ka 3aJaHHOM JJIMHBI C
MOMOIIbI0 JUHEHKH. M300pakeHne Ha KieT4arod Oymare MpsSMOYroJbHUKA C
3aJlaHHBIMU JJIMHAMHM CTOPOH, KBaJpaTa C 3aJaHHON IJIMHOW CTOpoHBI. JlnmHa
JoMaHoil. M3mepeHue mnepuMerpa JaHHOTO/M300PaKEHHOTO MPSMOYTOJbHUKA
(kBagpara), 3aUCh pe3yabTaTa U3MEPEHUS B CAHTUMETPAX.

Maremarnyeckass uHGopmauus

Haxoxnenue, dhopMmynupoBaHre OJHOTO-IBYX OOIIUX MPU3HAKOB Habopa

MaTeMaTHYECKUX OOBEKTOB: UHCEN, BEJIWYMH, TE€OMETPUYECKUX  (Uryp.
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Knaccudukanus 00beKTOB MO 3aJaHHOMY WJIH CAMOCTOSITEIHHO YCTAaHOBICHHOMY
INPU3HAKY. 3aKOHOMEPHOCTh B DALYy YHUCEN, F€OMETPUUYECKUX (Uryp, OOBEKTOB
MOBCEHEBHOM >KU3HU.

Bepnbie (MCTUHHBIE) U HEBEPHBIC (JI0KHBIE) YTBEPKICHUS, COJACpIKAIINE
KOJIMYECTBEHHbIE, IPOCTPAHCTBEHHbIE  OTHOIICHHS, 3aBUCUMOCTH  MEXIY
yuciaMmu/BennunHaMu KoHCTpyupoBaHuEe yTBEPKACHHUM € MCHOJIB30BAHUEM CJIOB
CKaXJIBIN, «BCE».

PaboTa c TabnuuiamMu: U3BJICYEHUE U UCIIOJIb30BAHUE JJII OTBETA HA BOIIPOC
uH(OpMaIuKU, MPEACTABICHHOW B TaOnuIEe (TaOMUIBI CIOKEHUS, YMHOXKCHHS,
rpaduk JeKypCcTB, HAOIIOACHUS B IPUPOJAE U IIp.).

Buecenne naHHbIX B TaOJIUILY, TOMOJIHEHUE MOJIENEH (CXeM, H300paKeHu)
TOTOBBIMHU YUCJIOBBIMH JTaHHBIMHU.

Anroputmbl (Ipu€MbI, MpaBUJIa) YCTHBIX U NMHCHbMEHHBIX BBIUHUCICHUH,
U3MEPEHU U MTOCTPOEHUSI TEOMETPUUECKUX DUTYD.

[IpaBmia paboThl ¢ NEKTPOHHBIMU CPEACTBAMU OOYUYEHHUS (DIEKTPOHHOU
dbopmoii yueOHHKa, KOMITBIOTEPHBIMH TPEHAXKEPAMHU).

YHuBepcajbHbIe y4yeOHbIe JelcTBHUSA (MPOIeIeBTUYeCKHH YPOBEHb)

Vuueepcanvnvie noznasamenvhole yueonvie 0eticmeus:

— Ha00IaTh MaTeMAaTHYECKHE OTHOIICHMS (YacTh-11eJI0e, OOJIbIIIe-
MEHBIIIE) B OKPYKAIOILIEM MHUPE;

— XapakKTepu30BaTh HA3HAYEHHE W  HCHOJIb30BaTh MPOCTEUIIHE
U3MEpPUTEIbHBIE MPUOOPHI (CAHTUMETPOBAS JIEHTA, BECHI);

— CpaBHMBATh TPYIIbl OOBEKTOB (YMCEIN, BEIUYUH, T€OMETPUUECKUX
¢uryp) mo caMocTosSITeIbHO BEHIOPAHHOMY OCHOBAHUIO;

— pacrnpenensaTh (kiaaccuUIMpoBaTh) OOBEKTHI (YMCIA, BEJIWYWHBI,
reoMeTpuyeckue (GUryphl, TEKCTOBBIE 3a/ladd B OJIHO JICHCTBHE) HA
TPYIIIIBI;

— OOHapy’>KHUBaTh MOJIEIU TEOMETPUYECKUX (DUTYp B OKpyXkKaroliem

MUDpE;
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— BECTH IIOMCK pa3JIMYHbIX pelIeHul 3agauu  (pacyéTHoul, ¢
FEOMETPUYECKUM COJICPKAHUEM);

— BOCIPOU3BOJUTH TMOPSJAOK BBIMOIHEHUS JIEUCTBUI B YHCIOBOM
BBIPOKCHHUH, COJEPKAIIEM JEHCTBHS CIOKCHHUS W BBIYHTAHHS (CO
ckoOkamu/0e3 CKOOOK);

— YCTaHaBJIMBAaTh COOTBETCTBHE MEXKTY MaTEeMaTUYECKUM
BBIPOKECHHEM H €TO TEKCTOBBIM OMUCAHUEM;

— moa0upaTh NPUMEPHI, MOATBEPKIAIOIINE CYKJIEHHE, BHIBO, OTBET.

Paboma c ungpopmayueii:

— U3BJIEKATh U UCIOJIH30BaTh MH(OPMALINIO, TPEACTABICHHYIO B

— TEKCTOBOHM, rpaduyeckol (pUCYHOK, cxema, Tabnuua) dopme,
3aIIOJIHATH TAOIUIIbI,

— YCTaHaBJIMBATh JIOTHKY Iepedopa BapuUaHTOB ISl  PEIICHUS
IpOCTEUITNX KOMOMHATOPHBIX 33]1a4;

— JIOTIOJIHSITH MOJAENIH (CXEMbl, U300paXKEHUs) TOTOBBIMU YUCIOBBIMHU
JTAHHBIMH.

Yuueepcanvnvie kommynuxamuenvie yueonvie Oeticmeusl.

— KOMMEHTHUPOBATh XOJ] BEIUUCIICHUM;

— OOBSACHATH BBHIOOp BEIWMYHMHBI, COOTBETCTBYIOIIECH CHUTYaIllUH
U3MEPCHHSI,

— C TMOMOIIBIO YYUTENSI COCTABJIATh TEKCTOBYIO 3a/ady C 3aJaHHBIM
OTHOIIIEHHEM (TOTOBBIM PEIIEHHUEM) 110 00pa3ILy;

— C TOMOIIBI YYHUTEIS HCIO0JIb30BaTh MaTeMaTHYECKUE 3HAKU U
TEPMUHOJIOTUIO TUTST OTHCaHUS CIO’KETHOM CUTYallUH;
KOHCTPYMPOBAHUS YTBEP)KICHUHN, BBIBOJOB OTHOCHTEIIBHO JTaHHBIX
00BEKTOB, OTHOIIICHUS,

— HaA3pIBaTh  4YHCJIA,  BEJMYUHBI, TEOMETpUUYECKHEe  (UTYpHI,
o0J1aaroIIye 3aJaHHbIM CBOMCTBOM;

— 3alKChIBaTh, YHWTATh YHCJIO, YUCJIOBOE BBIPAKECHUE, MPUBOIUTH

OPUMEPDI, WITIOCTPUPYIOIINE CMBICT apU(PMETHUECKOTO ICUCTBUS.
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— KOHCTPYUPOBATh YTBEPKICHUS C UCMOJIb30BAHUEM CIIOB «KAXKIBIN,

«BCE».

Yuusepcanvhvie pecynamusenvie yueonvie Oeticmausi:

CJIEI0OBATh YCTAHOBJIEHHOMY IMPABUITY, II0 KOTOPOMY COCTaBJICH DS
qyuces, BeIUYUH, TEOMETPUUECKUX (DUTYD;

OpraHU30BbIBaTh,  Yy4acTBOBaTh B  TPYIIIOBOM  paboTe C
MAaTEMATUYECKUM MaTEPUATIOM;

MIPOBEPSTH NMPABUIBHOCTH BHIUUCICHUS C TOMOIIBIO IPYTOro npruéma
BBITIOJTHEHUSI IEUCTBUS, 0OpaTHOTO ACHCTBUS;

HaXOJUTh C TMOMOIIBIO YUUTENS] MPUYUHY BO3HUKIIEH OUIMOKH M

TPYIHOCTH.

Coemecmuas 0esmenbHOCmb.

— IIPUHHUMATh IIpaBHJIA COBMECTHOU ACATCIIBHOCTH IIPH pa60Te B

3 KIIACC

napax, rpyInmax, COCTaBJICHHBIX YUUTEIEM WU CAMOCTOSATEIIBHO;
y4acTBOBaTh B MApHOM W TPYIIOBOM paboTe ¢ MAaTEeMAaTHYECKUM
MaTepuaioM: oOOCYXJaThb LEJb JEATEIbHOCTH, XOJ paboThI,
KOMMEHTHPOBATh CBOM JIEWCTBUSA, BBICIYIIMBATH MHEHUS JPYTUX
YYaCTHUKOB, TOTOBHUTH MpPE3EHTAlUI0 (YCTHOE BBICTYIUICHUE)
pELIeHNs WIK OTBETA,;

pemarb COBMECTHO MAaTEMAaTHYECKHE 3aJadyd IOMCKOBOTO U
TBOPUYECKOI0 Xapakrepa (ONpenessiTb ¢ MOMOIIBI0 W3MEPUTENBHBIX
MHCTPYMEHTOB JUIMHY, ONPEAEIATh BPEMS U MPOAOJDKUTEIBHOCTD C
IIOMOIIBI0 YaCOB; BBINOJHATH NPUKHUIKY M OLIEHKY pe3yJbTara
NEUCTBUM, UBMEPEHUI );

COBMECTHO C YUUTEJIEM OLEHUBATH PE3YyJIbTAThl BHIMOIHEHUS O0IIeH

paboTHI.

Yuciia 1 BeJIMUYNHBI

Uucna B npenenax 1000: uyrenuwe, 3anuch, CpaBHEHUE, MPEJCTABICHUE B
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BHUJIE CYMMBbl pa3psHbIX cllaraeMblXx. PaBeHCTBa W HEPaBEHCTBA: YTEHUE,
COCTABJICHHE. Y BEJIMYCHUE/YMEHBIIEHHE 4YHCIa B HECKOJBKO pa3. KpartHoe
CpPaBHEHHE YHCEIL.

Macca (equHuia Maccbl — rpaMM); COOTHOLIEHUE MEXKIY KUJIOTPaMMOM U
IrpaMMOM; OTHOILICHUE «TsKeyee/Ierde Ha/B.

CrouMocTh (€aUHUIBI — pyOJib, KOMEHKA); YCTAHOBJIEHWE OTHOIICHHMS
«mopoxe/nemenne Ha/B». COOTHOIICHHWE «IIEHA, KOJWYECTBO, CTOMMOCTH» B
MPAKTUYECKON CUTYaALlUH.

Bpemsi (enuHuiia BpeMEHM — CEKyHZa); YCTAHOBJIEHUE OTHOUICHUS
«ObICcTpee/MeIJICHHEE Ha/B». CooTHomIcHHE «Ha4alo, OKOHYAHHE,
POJIOJKUTEILHOCTh COOBITUS B MIPAKTUYECKON CUTYAIIHH.

JlnuHa (eaquHUIa JUIMHBI — MUJUTUMETP, KHJIOMETP); COOTHOIIEHUE MEXKIY
BEJIMYMHAMMU B MIpEEaxX ThICAYU.

[lnomane (eAMHMIBI TUIOMAAM — KBAAPATHBIA METpP, KBaJpPaTHBIN
CaHTUMETP, KBAJAPATHBIN ICLIUMETP, KBaJPATHBIN METP).

ApudmMeTndeckue 1eCTBUA

YCTHBIE BBIUMCIEHHUS, CBOAMMBIE K JAeucTBusiM B mpenenax 100
(Tabnu4yHOEe W BHETAOJMYHOE YMHOXKEHUE, NIeJICHUE, ACUCTBUS C KPYTIBIMH
YUCJIaMu ).

[TucemenHoe cnoxenue, Bpruntanue yucen B npeaenax 1000. JlerictBus ¢
guciaamu O u 1.

[luchkMeHHOE YMHOXKEHHE B CTOJOWK, MUCBMEHHOE JEJICHUE YTOJIKOM.
[IncbMEHHOE YMHOXEHHE, JIEJIEHHE Ha OJHO3Ha4HOe 4ucio B mnpenenax 100.
[IpoBepka pe3ynbrara BbIUMCICHUSA (MPUKUAKA WM OIICHKAa pe3ysbTaTa,
oOpaTHoOe JeiCTBUE, MPUMEHEHHUE AITOPUTMA, UCIIOJIb30BAHUE KAJbKYJIATOPA).

[TepemecTuTenbHOE, COYETATEIBHOE CBOMCTBA CIOXEHUS, YMHOXKECHUS
MIPU BBIYUCIICHUSAX.

Haxoxaenue Hen3BeCTHOr0 KOMIIOHEHTa apu(PMETUUECKOTO JCHCTBUS.

[lopsimok NEMCTBHMT B YMCIOBOM BBIPAKECHWH, 3HAYCHUE YHCIOBOIO

BBIPKEHHUSI, COAEPKALIEr0 HECKOJIbKO JEHCTBUN (co ckoOkamu/0e3 ckoOOK), C
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BbIuncaeHuaMu B ripeaenax 1000.

OI[HOpOI[HI)Ie BCINMYHUHBI: CIOXKCHHNC U BBIYMTAHUC.

TekcToBBIC 321241

Pabora ¢ TekcToBOM 3ajadeli: aHAIW3 JAHHBIX U OTHOIICHHH,
MPEACTAaBICHUE HAa MOJENH, IUIAaHUPOBAHUE XOJa PEIIEHUs 3aJaud, pelieHHue
apumeTnyeckuMm crmocoOoM. 3aiadil Ha TMOHMMAHUE CMBICIA apU(PMETHUUECKUX
JeUCTBUN (B TOM YMCIIE JACICHHUS C OCTATKOM), OTHOIICHHH (O0JIbIlIe/MEHbIIIe
Ha/B), 3aBUCUMOCTEH (KyIUIA-IpoJaka, pacdy€T BpPEMEHH, KOJIMYECTBA), Ha
CpaBHEHHE (Pa3HOCTHOE, KpaTHOE). 3alucCh PEIICHUs 3aJa4d MO JEUCTBUSAM U C
IIOMOIIBIO YMCJIOBOTO BbIpakeHMs. 1IpoBepka pelleHrs W OLIEHKA IOJYy4EHHOTO
pe3ynbTrara.

Jloyisi BENWYUHBL: TOJIOBHUHA, TPETh, YETBEPTh, MATasl, JecATas 4acTb B
IIPaKTUYECKOM CUTyallMd; CpAaBHEHUE JOJEH OJHOM BEIWMYMHBL. 3aJayd Ha
HAXOKJEHUE 10U BEIHYUHBI.

IIpocTpaHcTBeHHBbIC OTHOLICHHS U TeOMeTpHUYeCKue GUrypsl

KoHctpynpoBanue reomerpudeckux puryp (pazouvenue Gpurypbsl Ha 4acTH,
cocTaBJieHHE (PUTyphl U3 YacTeil).

IIepuMeTp MHOTOYrOJIbHUKA: U3MEPEHUE, BEIYMCIICHHUE, 3alIMCh PABEHCTBA.

N3mepenue muiomiaam, 3amuch pe3yjbTaTa H3MEPEHHsS B KBaJpaTHBIX
caHTUMeETpax. Brruucienue mionaan npsMoyrojibHUKa (KBajapaTa) ¢ 3aJaHHBIMU
CTOpOHaMH, 3aluch paBeHcTBa. M300paxenue Ha KieryaTtol Oymare
NPsIMOYTOJIbHUKA C 33JIaHHBIM 3HauUeHHEM Iiomaau. CpaBHEeHUE TUIOMaAe puryp
C IIOMOUIBIO HAJIOKEHHUS.

MaremaTu4yeckasi ”HGpoOpMaLUs

Krnaccudukanus 00beKTOB MO ABYM MPU3HAKAM.

Bepubsie  (MCTMHHBIE) W HEBEpHbIE  (JIOXKHBIE)  YTBEPKIACHUS:
KOHCTpYHpOBaHUE, MpoBepka. Jlornueckue paccy AeHUs CO CBSI3KAMU «ECHH ...,
TO ...», KIIO3TOMY», «3HAUUTY.

W3BnedeHne M WCMONb30BAHUE JJIsl BBIMOJIHEHUS 3aJaHUil MHMOpManuu,
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MPEACTABICHHOW B TaONMWIaX C JAHHBIMU O PEAJIbHBIX MpoIleccax M SIBJICHUSAX
OKpPYXaIOLIEro Mupa (HalmpuMep, pacluCaHUE€ YpPOKOB, IBHKEHHS aBTOOYCOB,
MOE3/I0B); BHECEHUE JaHHBIX B TAOJIUILY; JOMOJTHEHUE YepTekKa TaHHBIMU.

DopMann30BaAHHOE OITKCaHUe MOCJIEA0BATEIBHOCTH JNEUCTBUN
(MHCTPYKIIUS, TJIaH, CXeMa, aJlTOPUTM).

Cronbuarass nuarpamma: YTE€HHE, UCIOJIb30BAHUE JAHHBIX JUISI PEIICHUS
Y4€OHBIX U MPAKTUYECKUX 3a7ad.

AJTOPUTMBI U3YYEHHS] MaTepuaia, BHIIOJHEHUS O0y4YarolIMX U TECTOBBIX
3aJlaHUN Ha JIOCTYHHBIX AJIEKTPOHHBIX CpEACTBaX OOy4YeHUs (MHTEPAKTUBHOM
JIOCKE, KOMIIBIOTEPE, APYTHX YCTPONUCTBAX).

YHuBepcaJbHble Y4eOHbIe T1eHCTBHS

Vuueepcanvnvie nosnasamenvHule yuebHvie 0eucmeus:

— CpaBHUBAaTb  MaTeMaTHYEeCKME OOBEKThl  (YuCIa,  BEJIMYMHBI,
reoMeTpudeckue GUrypsl);

— BbIOMpATh NPUEM BBIUUCIICHUS, BBITIOJIHEHUS JCHCTBUS;

— KOHCTPYHUPOBATh T€OMETPUYECKUE (DUTYPHI;

— KiaccupuuupoBaTh OOBEKTHI (YKCIIA, BEJIUYHUHBI, T€OMETPUUYECKHUE
Gurypnl, TEKCTOBBIE 3aJaud B OJHO JEHCTBHE) MO BHIOpAHHOMY
IPU3HAKY;

— TMPUKUABIBATH pa3Mepbl PUTYPHI, €€ 2JIEMEHTOB,;

— IMOHMMATh CMBIC]I 3aBUCMMOCTEM W MaTEMaTHYECKUX OTHOUIECHUM,
OTIMCAHHBIX B 33]1a4¢;

— pa3nMuaTh M HKCIOJb30BaTh pa3Hble TPUEMBI U AJITOPUTMBI
BBIYMCIICHUS;

— BbIOMpaTh METOJ pelieHus (MOACIUPOBAHUE CUTYallMH, Tepedop
BAPUAHTOB, UCIIOJIb30BAHUE AITOPUTMA);

— COOTHOCHUTh HA4ayio, OKOHYAHHE, MPOJODKUTEIBHOCTh COOBITHS B
IIPAKTUYECKON CUTYaLUU;

— COCTaBJISITH psiA 4YHCeN (BEIMYMH, TEOMETPUUECKHX QUryp) IO

CaMOCTOSATENbHO BEIOpAaHHOMY IMPaBUITY;
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— C MOMOIIBIO YUUTENSI MOACIUPOBAThH MPEIOKEHHYIO MPAKTHYECKYIO
CUTYaIIHIO;

— YCTaHaBJIMBATh MOCJIEAOBATEIILHOCTh COOBITHM, JCHCTBUN CrOXKETa

TEKCTOBOM 3a/1a4H.
Paboma c unghopmayueii:

— 4YUTaTh UH(POPMAILIUIO, IPEACTABICHHYIO B pa3HbIX (hopmax;

— U3BJICKaTh U MHTEPIPETUPOBATH YHCIIOBBIC JaHHBIC, TPEICTABICHHBIC
B Ta0JIMIIe, HA AUArpaMMme;

— 3aMOJHATH TAOJTUIBI CIOKEHUS W YMHOXEHUS, JOMONHITh JTaHHBIMHU
YEPTEK;

— YCTaHaBJIMBATh COOTBETCTBHE MEXKAY pa3JIMYHBIMH  3alUCSIMHU
pEIIcHUS 3a1a4H;

— WUCIOJIb30BaTh  JOTIOJHUTENBHYIO  JIUTEpaTypy  (CIPaBOYHHKH,
CJIOBApH) JUIsl yCTAHOBIICHUS M TIPOBEPKH 3HAYEHUS MAaTEMaTHUYECKOTO
TepMUHA (TIOHSTHS).

YHuusepcanvuvie kommynukamugtule yuebHvle 0eUcmeus:

— WCIOJIb30BaTh MAaTEMAaTHYECCKYI0 TEPMHHOJOTHUIO [IJII  OIHMCAHMUS
OTHOIIICHUM 1 3aBUCUMOCTEH;

— CTPOUTH PEYEBBIC BBICKA3BIBAHUS NJIsi PEIICHHS 3a7a4; COCTABJISTH
TEKCTOBYIO 33/1a4y;

— OOBACHATH HA TpPUMEpPAaX OTHOLIECHUS «OOJbIIE/MEHbIIE Ha ...»,
«OOJBIIIE/MEHBIIIE B ...», PABHOY;

— WCTOJIb30BaTh MAaTEMAaTUYECKYI0 CHMBOJIUKY [UJII  COCTABJICHHS
YUCJIOBBIX BBIPAXKECHUN;

— BBIOWPATh, OCYIIECTBIATH IMEPEX0J OT OAHUX CIUHHUIl W3MEPCHHUS
BEJIMYMHBI K IPYTUM B COOTBETCTBUU C IPAKTUICCKOMN CUTYaIlUCH;

— y4JacTBOBaTb B OOCYXJIEHMU OHIMOOK B XOA€ U pe3yjbTare
BBITIOJTHCHUSI BBIYUCIICHHS.

Vuueepcanvnvie pecynsamusHnuvle yuedOHbvie 0eucmsusi:

— IPOBEPATH XOJ U PE3yJIbTAT BBINOJIHEHUS ACHUCTBHS;
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— BECTH MOUCK OMMOOK, XapaKTEPHU30BaTh UX U UCIIPABIISTH;

— (dopMyaupoBaTh OTBET (BHIBOM), MOATBEPKIATH €T0 OOBSICHECHHUEM,
pacuéramu;

— BBIOWpAaTh W WCMOJL30BAaTh pa3UYHBIC NPUEMBI TPUKUIKA U
IPOBEPKH TMPABWIBHOCTH BBIUMCICHUS; MPOBEPATh IMOITHOTY H
PaBUJIBLHOCTD 3aMIOJHEHUS TAOJIHIL CIIOKEHUS], YMHOKCHHUSI.

Cosemecmnas OesamenbHOCMb !

— Tpu paboTe B TPYyIMIE WIK B TTap€ BBIMOIHATEH MPEAIOKCHHbBIC 3a1aHUS
(HaXOaUTh pa3HBIC PEIICHUS;, ONMPEACIATh C TOMOIILI0 IMU(POBBIX U
aQHAJIOTOBBIX MPUOOPOB, H3MEPUTEIBbHBIX HHCTPYMEHTOB JIJIMHY,
Maccy, Bpemsi);

— BBINOJHATh COBMECTHO MPUKUJKY U OLEHKY pPe3yJibTaTa BBIMOJHECHUS

o011eit paboThI.

4 KJIACC

Yucsia 1 BeJIMYUHBI

Uucna B mpenenax MUWJUIMOHA: YTEHUE, 3allMCh, MOPA3PSIHOEC CPaBHEHHE
ynopsiiouenue. Yucio, Ooblliee Wik MEHbIIee JaHHOTO YKUCJIa Ha 3aJJaHHOE YUCIIO0
Pa3psIHBIX €IUHUIIL, B 3aJJaHHOE YUCIIO Pa3.

Benuuunel: cpaBHeHHME OOBEKTOB IO Macce, JUIMHE, IUIOMIAJIH,
BMECTUMOCTH.

Enunuibel Maccbel — LEHTHEp, TOHHA; COOTHOILICHHS MEXIY €IMHHIaMU
MacCHhl.

Enununsl BpeMeHM (CyTKHM, HENEINs, MeCSI, ToJ, BEK), COOTHOIIECHHUE
MEKy HUMHU.

Enununel iuHbl (MHIJUTUMETP, CAHTHUMETP, JICLUMETpP, METP, KUIOMETD),
miomanau (KBaapaTHBI METpP, KBaJpPaTHBIA CAHTUMETP), BMECTUMOCTU (JIUTp),
CKOPOCTH (KHUJIOMETPHI B 4ac, METPhl B MUHYTY, METPhI B CEKYH/IY); COOTHOIIICHUE
Mexy equauiiamu B ipegenax 100 000.

I[OJ'I?I BCIIMYWHBI BpCMCHH, MAaCChI, JJIMHBI.
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ApudmMernyecKkue 1eMCTBUA

[TucbMEHHOE CIIOKEHUE, BBIYMTAHUE MHOTO3HAYHBIX YHUCEN B Mpeiesax
MWJUTMOHA. [IuCbMEHHOE YMHOXKEHHWE, JCJIEHUE MHOTO3HAYHBIX 4YHCEN Ha
OJTHO3HAauHOE/ABy3HauHOEe uuciao B mpeaenax 100 000; meneHwe ¢ OCTaTKOM.
VMmuoxenune/nenenue Ha 10, 100, 1000.

CaoiicTBa apumeTHUEeCKUX NEUCTBUM U UX TPUMEHEHUE /I BHIYUCICHUM.
[Tonck 3HAUYEHUS YKMCIOBOIO BBIPAXKEHMS, COJCPIKAIIETO HECKOJIBKO JECWCTBHU B
npenenax 100 000. ITpoepka pe3ynbTara BEIYMCICHUM, B TOM YHCJE C OMOIIBIO
KJIbKYJISITOpA.

PaBeHcTBO, cojaepkaliee HEU3BECTHBIM KOMIIOHEHT apu(METHYECKOTO
JEUCTBUS: 3aIIUCh, HAX0KJICHUE HEU3BECTHOTO KOMIIOHEHTA.

YMHOKEHHE U JIeJICHUE BEJITUYMHBI Ha OJTHO3HAYHOE YUCIIO.

TexcToBbIC 3a124U

PaGota ¢ TekcToBOW 3ajauei, pelieHue KOTOpOM coaepkutr 2—3
JEUCTBUS: aHAIU3, MPEJICTABICHUE HA MOJICIIH; TIJIAHUPOBAHUE U 3aIIUCh PEIICHMUS;
MpPOBEpPKA pEIICHUST M OTBeTa. AHAIM3 3aBUCUMOCTEH, XapaKTEPHU3YIOLIUX
IpOLIECChl:  JABWXKEHUS (CKOPOCTb, BpeMs, TMPONIECHHBIA IyTh), pPadOTHI
(MpOM3BOIUTEIBHOCTh, BpeMsi, 00BEM  paboThl), KyIIH-TIpofaxu  (IieHa,
KOJIMYECTBO, CTOMMOCTH) M pEIICHHE COOTBETCTBYIOIIMX 3ajay. 3ajJadyd Ha
YCTAHOBJICHHE BpPEMEHHU (HA4asio, MPOJOJDKUTEIIBHOCTh U OKOHYAHUE COOBITHS),
pacuéra KOJMYECTBA, pacxoja, HW3MEHEHHs. 3aJaud Ha HaXOXKICHHE [IOJIH
BEJIMYMHBI, BEJIMUUHBI 10 €€ nojie. PazHbie criocoObl pellieHrs] HEKOTOPBhIX BUIOB
U3yueHHbIX 3a1ad. OdopmiieHue pelieHuss Mo JEUCTBUSM C TMOSCHEHUEM, IO
BOIIPOCaM, C TOMOIIbIO YUCITOBOTO BHIPAKEHUS.

IIpocTpaHcTBeHHBbIE OTHOIIIEHUS ¥ TeOMeTPHYeCKUe (PUTYPbI

Harnsimaeie npeacTaBieHus O CHMMETPUHU.

OKpy)XHOCTb, KpyT: pacrno3HaBaHWE€ U HW300paXEHHE, IOCTPOCHUE
OKPY>KHOCTH 3aJJlaHHOTO pajuyca. [locTpoeHue U3YYEHHBIX TE€OMETPUUYECKUX
buryp ¢ IOMOIIBIO0 TUHEHKH, YTOTBHUKA, ITTUPKYIIS.

[IpocTpancTBeHHBIE TeoMeTpUYecKre PUrypsl (Tena): map, KyO, HUIHHAD,
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KOHYC, MIMPaMHU/JIa; Pa3IN4YCHHE, Ha3bIBAHUE.

KonctpyupoBanue: pazouenue Gurypsl Ha MpsIMOYTOJBHHUKH (KBaJpaThl),
COCTaBJICHUE (PUTyp U3 IPSIMOYTOJIbHUKOB/KBAJPaTOB.

[lepumerp, TuIOmaas  QUIYypHI, COCTaBICHHOM W3  JABYX-TPEX
MPSMOYTOJILHUKOB (KBaJPaTOR).

Marematuuyeckast uHGopManusa

PaboTta ¢ yTBepKIEHUSMU: KOHCTPYHPOBAHHUE, IMPOBEPKA HCTUHHOCTH;
COCTaBJICHHE U MTPOBEPKA JIOTMUECKUX PACCyKICHUM MPU pELIEHUH 3a]1a4.

JlaHHbple O peanbHBIX INPOLECCaX M SBICHUAX OKPYXAIOLIEro MUpa,
IpEACTAaBICHHbBIE Ha JMarpaMmax, cxemax, B Tabmunax, Ttekcrax. Coop
MaTeMaTUYECKUX  JaHHBIX O  33JaHHOM  O0O0beKkTe  (4Hucie, BEJIUYMHE,
reomeTpuyeckoi gurype). [louck mHpopmalu B cipaBOYHOM JUTEpaType, CETU
WnTepuer. 3anuch MHPOpMaUM B MPEUIOKEHHON TaOiuie, Ha CTOJI0YaToi
JarpaMMme.

JlocTynHbIE 3JIEKTPOHHBIE CPEACTBA OO0yUEHMs, MOCOOUS, TPEHAKEPHI, UX
UCIIOJIb30BAaHUE I10J PYKOBOACTBOM Iefarora M camocrostensHo. [IpaBuia
0e3omacHOi pabOThl C 3JIEKTPOHHBIMU MCTOYHHUKAMHU MH(OpManuu (3JIEKTPOHHAS
dbopma  ydeOHMKA, DJICKTPOHHBIC  CIIOBapu, O0Opa3oBaTeIbHBIC  CaMTHI,
OpPUEHTHPOBAHHbBIE Ha JIETEH MJIAIIEro HIKOJbHOTO BO3pPacTa).

AJTOPUTMBI pelIeHUs] Y4eOHBIX U IPAKTUYECKUX 3a7a

YHuBepcaJbHble Y4eOHbIe 1eHCTBHUS
Yuueepcanvnvie noznasamenvhule yuebnvie 0eucmeus.:
— OPUEHTUPOBATBCA B  HM3Y4YEHHOM  MAaTEeMaTHUYECKOM  TEPMHUHOJIOTHUU,
WCIIOJIb30BaTh €€ B BBICKA3BbIBAHUSAX U PACCYKACHUSAX;
— CpaBHMBaTh MaTeMaTUYECKUE OOBEKTHI (UHCIIa, BETUUYHUHBI, TEOMETPUUECKUE
¢burypsl), 3anMKChHIBaTh NPU3HAK CPABHEHUS;
— BBIOMpATh METOJ PEIICHUs MaTeMaTH4eCKOW 3aiaud (alroput™m JEHCTBUSA,
npuéM BBIYHUCIEHUS, CHOCOO pEIIeHUs, MOJEIHPOBAHUE CHUTyalUH, Mepedop

BApUAHTOB);
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— oOHapyXKUBaTh MOJIENIN N3YYEHHBIX TE€OMETPHUUECKHUX (QUTYDP B OKPY>KAIOIIEM
MUDE;

— KOHCTPYHUPOBATh T'€OMETPUYECKYI0 (QUrypy, 00JIaJalonyo 3aJaHHbIM
CBOMCTBOM (OTPE30K 3aJaHHOU JJIMHBI, JOMaHAasl ONPEAEIEHHON IJIMHBI, KBAaJpaT C
3aJIaHHBIM TIEPUMETPOM);

— KJ1accu(UIMpoBaTh 0OBEKTHI 10 1—2 BHIOPAHHBIM MTPU3HAKAM.

— COCTABJISITH MOJENIb MAaTEMaTUYECKOM 3aJaud, MpPOBEPSATh €€ COOTBETCTBHE
YCJIOBUSIM 337a4H;

— OTIPENETATh C MOMOIIBI0 IU(POBBIX U AHAJIOTOBBIX IMPHUOOPOB: Maccy MIpeameTa
(37IEKTPOHHBIE U THUPEBBIE BECHI), TEMIIEPATypPy (TPaayCHUK), CKOPOCTh JIBHXKEHHUS
TPAHCIIOPTHOTO CpEACTBa (MakKeT CHUAOMETpa), BMECTUMOCTh (C IOMOILBIO
U3MEPUTEIBHBIX COCYIOB).

Paboma c unghopmayueri:

— IpEeCTaBIsITh UH(POPMALIMIO B pa3HbIX (hopMax;

— U3BJIEKaTh U MHTEPIPETUPOBATh MH(POPMALIMIO, MPEICTABICHHYIO B TaOJHIlE, Ha
JarpaMMe;

— UCITIOJIB30BaTh CIPABOYHYIO JIUTEpATypy IS MOMCKAa MH(OpMALMU, B TOM YHUCIIE
HuTepHeT (B yCIOBUAX KOHTPOJIUPYEMOTO BBIXO/IA).

Vuueepcanvnvie kommyHukamugHvle yueoOHbie 0eucmeusi.

— UCIIOJIb30BaTh ~ MAaTEMATHYECKYI0) TEPMHHOJOTHUIO JJIA  3alMCU  pEUICHUs
MPEIMETHON WJIK IPAKTUYECKOM 3a7a4u;

— NPUBOAUTH MPUMEPHl W KOHTPHPUMEPHI [JIsl MOJATBEPKACHHS/ONPOBEPKEHUS
BBIBO/I4, TUTIOTE3HI;

— KOHCTPYHPOBATh, YUTATh YHUCIIOBOE BBIPAXKCHMUE;

— ONMKCHIBATh  NPAKTUYECKYID  CHUTYallUI0 C  HCIOJB30BAHMEM  H3YYEHHOMU
TEPMUHOJIOTHH;

— XapaKTepu30BaTh MaTeMaTUYECKUE OOBEKTHI, SIBJCHHUS U COOBITHS C MOMOIIBIO
W3YYEHHBIX BEJINYMH;

— COCTAaBJIATb HHCTPYKIHIO, 3alIUCBIBATH PACCYKIICHUC,
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— UHUIIMHPOBATh OOCYXKIEHHE pa3HbIX CHOCOOOB BBIMOJIHEHUS 3aJaHUs, IMOHMCK
OLIMOOK B PEIICHUH.

Yuueepcanvnvie pecynsamusnuvle yuednvie 0euUcmeusl.

— KOHTPOJIMPOBaTh  NPaBWJIBHOCTH M IIOJHOTY  BBINOJHEHUS  alropuTMa
apu(MeTnyecKkoro JEWCTBUs, pEIIEHHs TEKCTOBOM 3aJauM, MOCTPOEHUs
reOMETPUYECKON PUTypBl, N3MEPEHUS;

— CaMOCTOATEILHO BBIMOJIHATH IPUKUIKY U OLIEHKY pe3yibTaTa H3MEPEHUM;

— HaXOAWUTb, UCIPABIATh, MPOTHO3UPOBATh TPYJHOCTH M OLIMOKH U TPYJHOCTU B
pelieHny y4eOoHoi 3a1auu.

— YMEHUE HCIOIb30BaTh MOJYyYEHHbIE 3HAHMS sl O€30IaCHOTO B3aUMOJACHCTBUS C
OKpY>Karolllel Cpeloi U Ui pa3BUTHUS U YCIOKHEHHS KApTUHBI MUPa;

Coemecmuas OessmenbHOCMb.!

— y4acTBOBaTh B COBMECTHOM AESTEIBHOCTU: JOTOBAPUBATHCA O CHOCOOE pelIeHus,
COIJIACOBBIBaTh MHEHHUSI B XOJI€ MOMCKAa J0Ka3aTeJbCTB, BIOOpA pallOHAIBHOTO
CII0c00a;

— JIOTOBapUBATHCSA C OJHOKJIACCHUKAMU B XOJI€ OpraHM3alMM MPOEKTHOU paboOThI C
BEJIMYMHAMU (COCTaBJIEHUE PACIUCAHUs, MOJACUYET JEHEr, OLEHKA CTOMMOCTH H
Beca IMOKYIKH, POCT U BEC YEJOBEKa, MPUOIMKEHHASI OLEHKA PACCTOSIHUNA U
BPEMEHHBIX HMHTEPBAJIOB; B3BEUIMBAHWE; HM3MEPEHUE TEMIIEpaTypbl BO3ayXa M
BOJbI), TeoMeTpuyeckuMH (¢urypamMmu (BbIOOp ¢opMbI U  JeTanedl  mnpu
KOHCTPYMPOBAaHUM, pacy€éT M pa3MeTKa, NpPUKHIKA M OLIEHKa KOHEYHOTrO

pe3yabTara).
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[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O
[MPEAMETA «<MATEMATHUKA» HA YPOBHE HAYAJIbHOI'O OBIIET'O
OBPA3OBAHIA

Mnagmmii mkonbHUK ¢ PAC pocthraer miaHUpPYEMBIX PE3YIbTaTOB
0oOy4eHHs B COOTBETCTBHH CO CBOMMHU BO3MOKHOCTAMHM U criocobHocTsiMu. Ha ero
YCHEIIHOCTh OKAa3bIBAIOT BIMSHUE TEMII JEATEIbHOCTH PEOEHKA, CKOPOCTh
NICUXUYECKOTO CO3pEBaHUsl, 0COOEHHOCTH (HOPMUPOBaHUS YUEOHOU NEeATEIbHOCTH
(cmocoOHOCTh K LEJNeNoJlaraH’uio, TOTOBHOCTh ILJIAHUPOBATH CBOK padoTy,
CaMOKOHTPOJIb U T. [I.).

[InanupyemMble pe3yapTaThl OCBOCHUS MPOrpaMMbl IO MAaTEMAaTHKE,
NPEACTAaBICHHbIE [0 ToJaM OOy4YeHHMs, OTpa)xarwT, B NEPBYIO OYEpElb,
IpeIMEeTHbIE JOCTHKEHUs oOydaromierocsi. Takke OHM BKIIIOYAIOT OTENIbHBIE
pe3ysbTaThl B 00JIACTH CTAHOBJICHUS JIMYHOCTHBIX KAueCTB U METANpPEAMETHBIX
JNEUCTBUN U YMEHUH, KOTOPbIE MOTYT OBITh JOCTUTHYTBI HA 3TOM 3Tane 00y4eHHUS.
Tem caMbIM OJYEPKUBAETCS, UTO CTAHOBJICHUE JIMYHOCTHBIX HOBOOOPAa30BaHUM U
YHUBEPCAIbHBIX y4eOHBIX JNEUCTBUI OCYILIECTBIISIETCS CpeACTBaMH
MaTeMaTHYECKOTO COJEPKAHUA Kypca.

IIpu onleHMBaHNUN TOCTHXKEHUS TUYHOCTHBIX PE3YyJIbTAaTOB Yy IIKOJBHUKOB C
PAC Heo0X01MMO TaKke OI[EHUBATh JOCTHKCHUE UMHU KU3HEHHBIX KOMITETCHITUH.

IIpu 5TOM Ba)XHO YUUTBIBaTh, YTO IICUXOJOTHUECKOE PA3BUTHE YUALIUXCS C
PAC o0Ob1yHO 3ajmep>KMBaeTCs M HE COOTBETCTBYeT HX Bo3pacty. I[loatomy
HEKOTOpbIE JIMYHOCTHBIE W  METalmpeIMETHbIE pe3yJbTaTbl MOrYT OBIThH
TPYAHOJOCTHXUMBIMA. B 3TOM ciiyuae HE0oOXOJuUMO OLEHUBATh JWHAMUKY
JOCTHKEHUSI JIMYHOCTHBIX W METANpPEIMETHBIX PEe3ylbTaTOB y OOydYarolIerocs ¢

PAC u yuuThIiBaTh, 4TO JTaHHAS TUHAMHKA JOJKHA OBITH TOJIOKUTEILHOM.
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JIMYHOCTHBIE PE3YJBTATBI
B pesynbraTe n3ydenus npeamera «Maremarvka» B Ha4aJdbHOM IIKOJIE Y
00y4aroILIEerocs J0JKHbI OTPaXKaTh CIEAYIOLIUE JINYHOCTHBIE PE3YJIbTAThI:

— 0CO3HaBaTh HEOOXOAMMOCTh M3YUYCHHUS] MaTEMATUKU JIJISl aJlanTalliy K
KU3HEHHBIM CHUTyallUsIM, JJs pa3BUTHUA OOLIEH KynbTypbl Y€JIOBEKAa; pa3BUTHUS
CHOCOOHOCTH MBICIHUTb, PACCYXAaTh, BBIABUTATH MPEANOI0KEHHS U JOKAa3bIBaTh WM
ONPOBEPraTh HX;

— YMETh OPraHU30BaTh YCIICIIHOE B3aWUMOJECHCTBHE C OKPYKAKOLUIUMHU
JOJIbMHU, OMUPASICh HA TOHUMAHHUE COLMAIbHBIX OTHOUICHUMH;

— YMETh YHPaBJISATh CBOUM 3MOLIMOHAJIBHBIM COCTOSIHHEM B MPOLECCE
COLIMAJIBHOTO B3aUMOJICUCTBHUS;

— YMETh COONIOAATh COLMAIbHBIE MpaBWUIa MOBEACHUS B CUTYyalluu
bpycrpanuuy;

— IPUMEHATH IIpaBUja COBMECTHOM JEATEIBHOCTH CO CBEPCTHHKAMH,
IPOSIBIISITH  CHIOCOOHOCTh JIOTOBAPUBATHCA, JUAMPOBATH, CJENOBATH YKa3aHUSM,
OCO3HaBaTh JIMYHYIO OTBETCTBEHHOCTh M OOBEKTHBHO OLICHWBAaTh CBOM BKJIaJ B
001U pe3yJIbTarT;

— OCBaMBaTh HABBIKM OpraHM3allMd  O€30MacHOro TOBEJACHUS B
uH(OPMAITMOHHON CpeJie;

— NPUMEHATh MaTeMaTUKy [JIsl pElIeHUs MNPAaKTUYEeCKUX 3ajJay B
NOBCEHEBHOM )KM3HHU, B TOM YHUCJIE€ MPHU OKA3aHUU ITOMOIIN OJHOKIACCHUKAM, JETAM
MJIQ/IIIETO BO3PACTa, B3POCIBIM U MOKHUIIBIM JIFOASIM;

— yMEHUE TOHUMATh U 3asBJISATh O CBOMX TPYIHOCTSIX, OLIEHUBATh CBOU
COOCTBEHHbBIE CHJIBI M IIPH HEOOXOAUMOCTH MOMPOCUTH O TIOMOIIIH;

— paboTtatb B CHUTyalMsIX, pAacCIIUPSIONUX ONBIT IPUMEHEHUS
MaTE€MaTUYECKUX OTHOLIEHWH B pEaJbHOM JKM3HHW, NOBBILIAKIINX HWHTEPEC K
WHTEUIEKTYaJJbHOMY TPYAY M YBEPEHHOCTb CBOMX CHJIAX IIPU  PELICHUU

IMOCTABJICHHLIX 3a/la4, YMCHUC ITPCOJ0JICBATb TPYAHOCTH;
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— OLICHWBATh MPAKTHYECKHE W Yy4eOHbIE CHUTyallud C TOYKH 3PEHHUSA
BO3MOXKHOCTH TPUMEHEHHS] MaTeMaTHUKW I pPalUOHAIBHOTO MU 3G (HEKTHUBHOTO
pelIeHns yueOHbIX U dKU3HEHHBIX IPo0JIeM;

— OLICHUBATH CBOM YCIIEXW B M3YYCHHHM MATEMAaTHKH, HaAME4aTb IIyTH
YCTpaHEHUs] TPYAHOCTEHN; CTPEMUTHCS YINIyOJIATh CBOM MaTeMaTHYECKUE 3HAHUA U
YMEHUS;

— MOJIb30BaTHCS PA3HOOOPA3HBIMU HHPOPMAITMOHHBIMH CPEACTBAMHU IS

PCIICHUA IPCAJIOKCHHBIX U CAMOCTOATCIIBHO BBI6paHHI>IX yqe6HBIX HpO6JI€M, 3ajJad.

METAINIPEAMETHBIE PE3YJIBTATDBI

K xoHIly 00y4yeHus: B Ha4aIbHOMU IIKOJIE Y 00y4Jaromnierocs: GopMupyoTcs
CJIeIyIONME YHUBEPCAIbHbBIE YUeOHBIC IEHCTBHUSL.

YHuBepcajbHbIe MO3HABATEIbHbIE YUeOHbIE TelCTBHS:

1) bazosvie nocuueckue oeticmsusi:

— YCTaHABIMBATh CBSI3M M 3aBUCUMOCTH MEXAY MaTeMaTHYCCKUMU
00beKTaMHU (4aCTh-11€J10€; IPUUNHA-CIICJICTBUE; MTPOTSHKEHHOCTH);

— NPUMEHSATh  0a30Bble  JIOTUYECKHME yHUBEpPCAIbHBIC  JIEHCTBUS:
CpaBHEHHUE, aHAIN3, Kiaccudukanus (rpynmnupoBKa), 0000IIeHUE;

— npuoOpeTaTh MpakTHUeCKUe rpaduuecKue U N3MEPUTEITbHBIC HABBIKH
JUTSL YCTICIITHOTO PEIIeHUs YYeOHBIX U KUTEHCKHX 3a/1ay;

— NPECTaBISITh TEKCTOBYIO 3ajady, €€ pelleHne B BHUAEC MOJENH,
CXeMbl, apu(hMETUYECKOMN 3alICH, TEKCTa B COOTBETCTBHUH C TIPEIJIOKEHHON y4eOHOMH
poOIEMOi.

2) Bazosvie uccnedosamenvckue oeticmsusi:

— MPOSIBJISITH  CIIOCOOHOCTh OPHEHTHPOBATHCS B y4eOHOM MaTepuale
Pa3HBIX pa3IesioB Kypca MaTeMaTHKU;

— MOHMMATh M aJICKBaTHO  HWCIOJB30BaTh  MaTEMAaTHYECKYIO
TEPMUHOJIOTHIO: Pa3indaTh, XapaKTepHU30BaTh, UCIIOIL30BATh JIJIsl PEIICHUS YUIeOHBIX

H IIPAKTUYCCKUX 3aJ1aq;
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— OPUMEHSATh  W3YYEHHBIE  METOAbl  TMO3HaHUS  (WM3MepeHwue,
MOJIETUpPOBaHuE, IepedOp BapHaHTOB).

3) Paboma c unghopmayueii:

— HaXOJUTh W MCIOJIb30BaTh JJIs PEIICHHs YICOHBIX 3a7a4 TEKCTOBYIO,
rpadudecKyro HHPOPMAIUIO B pa3HBIX HCTOYHUKAX WHPOPMAITMOHHON CPEIbI;

— YUTATh, UHTEPIIPETUPOBATH rpadudecKu IIPEICTaBICHHYIO
uHpopmaIuio (cxemy, TaOJIHITy, AHArpaMMy, TPYTYIO MOJIEIb);

— MPEeACTaBIATh HHGOPMAIIUIO B 3a1aHHOM hopme (JIOTOTHATH TabuILy,
TEKCT), GopMyIupoBaTh YTBEPKIACHUE ITO 00pasiy, B COOTBETCTBUU C TPEOOBAHUSIMU
y4eOHOM 3a71a4u;

— NpUHUMATh MpaBuiia, O€30MaCHO MCIOJb30BaTh IMpejiaracMble

QJICKTPOHHBIC CPCACTBA U UCTOYHUKHU I/IHCI)OpMaI_[I/II/I.

YHuBepcaJibHble KOMMYHUKATHBHbBIC Y4eOHbIe 1eHCTBUS:

— KOHCTPYUPOBAThb YTBEPKIACHUS, MIPOBEPSTh UX HUCTUHHOCTH; CTPOUTH
JIOTUYECKOE PACCYKICHUE;

— WCIIOJIB30BaTh TEKCT 3aJlaHusl sl OOBSCHEHHS cIrocoba W Xoja
pElIeHHs] MaTeMaTHYEeCKOM 3aa4n; (OpMYyJIMPOBATH OTBET;

— KOMMEHTHUPOBATH MPOLECC BBIYUCICHHUS, IOCTPOEHUS, PELICHNUS;

— OOBSICHSITh TIOJIYYEHHBIH OTBET C HCMOJb30BAHUEM H3YyUYCHHOU
TEPMUHOJIOTHH;

— B IIpoIlecce AMAJIOroB MO OOCYXJACHUIO HM3YyUYCHHOTO maTepuaia —
3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYKJACHUS, OLICHUBATH BHICTYIUICHUSI YYACTHUKOB,
MPUBOJIUTH JIOKA3ATEIIbCTBA CBOCH MPABOTHI, MIPOSIBIATH ITHKY OOIICHMUS;

— CO3/IaBaTh B COOTBETCTBHUM C YU4eOHOM 3a/iaueil TEKCThI pa3HOTO BHA
— omucaHue (HampuMep, TEOMETPUIECKON (PUTYpPHI), paccyx)acHue (K MpuMepy, Ipu
pelIeHNH 3a1a41 ), UHCTPYKIUS (HallpuMep, U3MEPEHUE JIJIMHBI OTPE3KA);

— OPUEHTUPOBATHCS B aJTOPUTMaX: BOCHPOU3BOJUTH, JOMOJHSTH,

HCIIPABIIATD I[e(i)OpMI/IpOBaHHBIe; COCTaBJIATH I10 aHAJIOT'NH,
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— CaMOCTOATCIIBHO COCTAaBJIAITh TCKCThI BaﬂaHHﬁ, AHAJIOTUYHbIC

THUIIOBBIM N3Y4YCHHBIM.

YHuBepcajibHbIe PeryJsiTUBHbIE Y4eOHbIe TeHCTBUS

1) Camoopeanuzayus.:

— IUIAaHUPOBATh ~ JTambl  MpeAcTosAled  paboThl,  ONPEACNSThH
MOCIIEI0BATEIBHOCTh YUEOHBIX NEHCTBUI;

— BBINIOJIHATh TIpaBWiIa ©OE30MacHOTO HCIOJIb30BAHUSL DJIECKTPOHHBIX
CPEIICTB, MIPEIJIaracMbIX B MPOIIECCE OOYUSHUH.

2) Camokormponw:

— OCYHIIECTBJISATh  KOHTpPOJIb ~ TIpollecca H  pe3ysibTrara  CBOEH
NEeATEeTLHOCTH; 0OBEKTUBHO OIICHUBATH UX;

— BHIOMpAaTh M TMPU HEOOXOAMMOCTH KOPPEKTUPOBATH  CIIOCOOBI
JICUCTBUI;

— HaxXOJIUTh OIIMOKKW B CBOEH paboTe, yCTaHABIWBATh WX IPUYHHEI,
BECTHU MOUCK ITyTEH MPEO0JIEHUS OMIHOOK.

3) Camooyenka:

— MPEABUACTh BO3MOXKHOCTh BO3HHUKHOBEHHUS TPYIHOCTEH U OIIMOOK,
mpeaycMaTpuBaTh CIocoObl WX TpeaynpexiaeHus (GpopMylInpoBaHHE BOIPOCOB,
oOparieHre K y4eOHHKY, JOIOJTHHUTEIBHBIM CpPEICTBaM OOYYCHHS, B TOM YHCIIE
AIEKTPOHHBIM);

— OLICHUBAaTh  PAlMOHAIBHOCTH CBOMX JCWCTBUM, JaBaTb UM

Ka4CCTBCHHYIO XapaKTCPUCTUKY.

CoBMecTHAA AeATEILHOCTD:

— Y4aCTBOBAaTh B COBMECTHOM NI€SITEIbHOCTH: COTJIACOBBIBATH MHEHHUSI B
X0JIe¢ TIOMCKAa JIOKQ3aTelIbCTB, BBHIOOpPA  pAIlMOHAIBHOTO CIOcO0a, aHalu3a
uH(popmanuu;

— OCYILECTBJISITh COBMECTHBI KOHTPOJIb W OLEHKY BBIOJIHIEMBIX

JICUCTBUM,
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— YMCThb IMPUMCHATD O6H.I€HpI/IH$ITBIe ImpaBujia COIIMaJIBHOI'O

BSaHMOHeﬁCTBHH C YYCTOM KOHKPCTHBIX 00CTOSTEIILCTB CuTyanuu 06HIGHI/I$I.

HPEAMETHBIE PE3YJIBTATBI

K koHny 00yueHusi B IepBOM KJjiacce 00y4aromuiic HAYYUTCA:

— YUTaTh, 3aIIUCHIBATh, CPABHUBATH, YIIOPsA0uuBaTh yncia ot 0 mo 20;

— MEPECUUTHIBATh PAa3IUYHBbIC OOBEKTHI, YCTAaHABIMBATH TMOPSIKOBHIN
HOMEp 00BEKTa;

— HAXOJWUTh 4YHcia, OoJpIIMe/MEHBIINE JAaHHOTO YHCIa Ha 3aJaHHOE
4YUCJIO;

— BBITIOJIHATh apu(MeTHuecKkue ACHCTBUS CIOKEHUS U BBIYUTAHUS B
npeaenax 20 (yCTHO U MMCbMEHHO) 0€3 Iepexo/ia uepes JeCITOK;

— Ha3bpIBaTh W  pa3inyaTh KOMIIOHEHTHl  JCHCTBUH  CIIOKECHHS
(cimaraembie, cyMMa) U BRIUUTAHUS (YMEHBIIAEMOE, BHIYUTAEMOE, PA3HOCTD);

— pelath TEKCTOBBIE 3aJlauyd B OJHO-/IBA JCUCTBUSA Ha CIOXEHUE U
BBIYHTAHUE: BBIICIISITh YCIOBHE M TpeOOBaHHUE (BOIIPOC);

— CpaBHUBAaTh OOBEKTHI 110 [JIMHE, YyCTaHABIMBas MEXKIy HHUMH
COOTHOIIICHHE JTTMHHEEe/Kopoue (BBIIIE/HIKE, IITUPE/YKe);

— 3HaTh W WCIOJb30BATh CAWHUILY IJIWHBI — CAHTUMETP; HU3MEPSTh
JUTUHY OTpe3Ka, YePTUTh OTPE30K 3aJaHHOM JJIUHBI (B CM);

— pasnuyaTh YUCIIo U UQpPY;

— pacro3HaBaTh TeOMETpUYECKHEe (QUTYphl: Kpyr, TpPEYrojbHUK,
NPSIMOYTOJIbHUK (KBaJIpaT), OTPE30K;

— yCTaHABIMBATh MEXIy OOBEKTaMU COOTHOIICHHUS: CJIeBa/CIpaBa,
HaJ/TION;

— TPYNIUPOBaTh OOBEKTHl MO 3aJaHHOMY TMPHU3HAKY; HAXOIUTh U
Ha3bIBaTh 3aKOHOMEPHOCTH B Ps/Ty OOBEKTOB MOBCEIHEBHOM KU3HH;

— CpaBHUBATH JBa 00bEKTA (YUCIIA, TEOMETPUUYECKHE (PUTYDDI);

— pacnpenensiTh 00beKThl Ha JABE TPYMIIHI MO 3aJJaHHOMY OCHOBAHHUIO.
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K koHny o0y4eHusi B mepBoM JOMOJHUTEILHOM KJIacce 00y4Yaromumcs
HAYYHUTCSH:

— BBHITIOJIHATh apu(PMETHUEeCKue ACHCTBUS CIOKECHUS W BBIYMTAHUS B
npenenax 20 (yCTHO U MUCbMEHHO) € IEPEXOJA0M Yepe3 ACCITOK;

— pemaTh TEKCTOBBIE 3a/ladyd B OJIHO-JIBA JCHCTBUS Ha CIOXKEHUE U
BBIYMTAHUE: BBIJICTATh YCIOBHE W TpeOoBaHUE (BOMPOC); MPEACTABIATH 3aaady
(KpaTkas 3aImch);

— YCTaHABJIMBAaTh MEXIYy OOBEKTaMU COOTHOIIEHUS: CJieBa/cIpana,
Janblie/0nmxe, Mexay, nepes/3a, Haj/mos;

— pacro3HaBaTh BEpHbI€ (MCTUHHBIE) UM  HEBEpHbIE  (JIOXKHBIC)
YTBEPKJIC€HUSI OTHOCUTEINIHO 33JJaHHOTO Ha0opa 00BEKTOB/IIPEIMETOB;

— rpynnupoBaTh OOBEKTHI MO 3aJaHHOMY MPHU3HAKY; HAXOAUTh H
Ha3bIBATh 3aKOHOMEPHOCTH B Py 0OBEKTOB MOBCETHEBHOM KU3HU;

— pazInyaTh CTPOKU U CTOJIOLBI TaOJIMIIbI, BHOCUTH JAHHOE B TaOJIHILY,
U3BJICKATh JAHHOE/TaHHbIE U3 TAOJIUIIbI;

— CpaBHUBATh JBa 00BEKTA (YUCIIA, TEOMETPUUYECKHUE (PUTYPBI);

— pacnpenenaTb 00bEKThI Ha JBE TPYIIIHI 110 33JJAHHOMY OCHOBAHHUIO.

K xkoHuy 00y4eHusi BO BTOPOM KJIacce 00yYAIOIIMHCH HAYYUTCH:

— YUTaTh, 3alIUCHIBATh, CPABHUBATH, YIIOPSIOUYMBATh YKCIIA B MpeIesiax
100;

— HaxXOJUTh YHUCJIO OOoJblIee/MEHbIIee AAHHOTO YHWCIa Ha 3aJaHHOE
gucino (B mpexaenax 100); Oonpliee MaHHOTO dYHCIA B 3aJaHHOE YUCIO pa3 (B
npeaenax 20);

— yCTaHABJIMBATh U COOJIOJATh TOPSIOK TPHU BBHIYUCICHUHM 3HAYCHUS
YUCJIOBOTO BBIpaXeHUs1 (co CckoOkamu/0e3 CKOOOK), coaepiKaliero JaehcTBUs

CJIO’KE€HMS U BbluMTaHuA B npenaenax 100;

35



— BBITMIOJHATh apu(METUUYECKUEe ACUCTBUSA: CIOKEHHWE U BbIUMTAHUE, B
npenenax 100 — ycTHO M NUCBMEHHO; YMHOXXEHHE W JeieHue B mpenenax 50 c
UCIIOJIb30BaHUEM TaOIUIbI YMHOKECHMUS;

— Ha3blBaTh M  pa3iuyaTbh KOMIIOHEHTBHI JEHCTBUHA  YMHOKECHHS
(MHOXUTENH, IPOU3BEACHUE); ACIECHUS (I€IUMOE, IETUTEIb, YaCTHOE);

— HAXOJUTh HEU3BECTHBIM KOMIIOHEHT CJIOKEHUS, BHIYMTAHMS;

— WCITOJI30BaTh IPU BBINOJTHEHUM MPAKTUYECKUX 3aJaHUil €IUHULBI
BEJIMYMH JUIMHBI (CAaHTUMETp, IEUUMETpP, METP), Macchl (KWJIOrpaMM), BPEMEHU
(MuHyTa, 4ac); cTouMocTd (pyOJib, KoOmeika); MpeoOpa3oBbIBaTh OJHU €IUHULIBI
JTAHHBIX BEJIMYUH B APYTHE;

— ONPENENATh C IOMOIIBIO H3MEPUTENBHBIX HHCTPYMEHTOB [UIMHY;
ONPEIENATh BPEMS C IOMOILBIO YaCOB; BBINOIHATh NPUKUIKY U OLEHKY pe3yJibTara
U3MEPEHHI; CpaBHHUBATh BEJIMYMHBI JUIMHBI, MAacChl, BpPEMEHHM, CTOMMOCTH,
yCTaHaBIIMBasi MEX/1y HUIMH COOTHOIIEHUE «O0JIbIIe/MEHBILIE HaY;

— pemaTh TEKCTOBBIE 3a/Jadyd B OJIHO-ABA JICUCTBUS: NPEJCTaBIATH
3a1ady (KpaTkas 3aluch, pUCYHOK, TaOJIHUIa WIK Apyras MOJENb); INIAHUPOBATh X0/
pelIeHus] TEeKCTOBOW 3aJayd B JBa JACHCTBUA, O(QOPMISATH €ro B BHJIE
apuhMETHIECKOTO JeHCTBUS/ ISUCTBUM, 3aITUCHIBATH OTBET;

— pasznuyaTh M Ha3bIBaTh TE€OMETPUYECKHE (UTYpBI: MPSIMOW Yrod;
JIOMaHy0, MHOTOYTOJIbHUK; BBIJEISATh CPEAHN YETHIPEXYTOJIbHUKOB MPSIMOYTOJIbHUKH,
KBaJparthbl;

— Ha Oymare B KJIETKY U300pa)xaTh JOMAaHY0, MHOTOYT'OJIbHUK; YEPTUTh
NpsIMOI yroJi, MPSMOYTOJIBHUK C 33JJaHHBIMU JJIMHAMU CTOPOH; MCIOJIb30BaTh JJIs
BBITIOJIHEHNS IOCTPOEHUHN JIMHEUKY, YTOJIbHUK;

— BBINIOJIHATh M3MEPEHUE MJUH pPEAIbHbIX OOBEKTOB C MOMOIIBIO
JINHEUKU,

— HaxOJIUTh [UIMHY JIOMaHOW, COCTOSIEH W3 JBYX-TPEX 3BEHBEB,

NEepPUMETP MPSMOYTOJIbHUKA (KBaJIpaTa);
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— pacrio3HaBaThb BepHble (UCTHUHHBIE) U  HEBEpPHbIE  (JIOKHBIC)
YTBEPKICHHUS CO CIIOBAMH «BCE», «KaXKIBIN»; MPOBOAWTH OIHO-IBYXIIIArOBHIC
JIOTUYECKUE PACCYKJICHUS U JeJIaTh BHIBOIBI,

— HAaxXOJUTh OO TPU3HAK TPYNIBl MATEeMaTHYECKUX OOBEKTOB
(uncen, BEIMYHUH, TeOMETPpUUYECKUX QUTYD);

— HAaXOJUTh  3aKOHOMEPHOCTh B  pAxy  OOBEKTOB  (umced,
TeOMETPUUECKUX PUTYD);

— NpeACTaBIATh UHPOpPMALIUIO B 3aJaHHOUW (opMe: HOMONHSITH TEKCT
3alaud  YUCJIaMM, 3aloJHATH CTPOKY/CTONOEI TaOJuIbl, YKa3blBaTh YHCIIOBBIC
JTAHHBIE HA PUCYHKE (M300pa’KeHNN T€OMETPUUYECKUX (DUTYD);

— CpaBHUBATH IPYIIBI 00BEKTOB (HAXOAUTH OOIIIEe, Pa3INYHOE);

— OOHapyKHUBaTh MOJIEIN F'€OMETPUUECKUX (PUTYDP B OKpYKAIOLIEM

MHUPE;

— oAOMPATh MPUMEPHI, TOATBEPIKIAIOIINE CYKISHHUE, OTBET;

— COCTaBJIATH (JIOMOJIHATh) TEKCTOBYIO 33/1a4y;

— MIPOBEPSTH NMPABHUIIBHOCTH BEIYMCIICHUH.

K koHny 00yueHusi B TpeTheM KJjacce 00y4aroumuiics HAYYuTCs:

— YUTaTh, 3aIIUCHIBATh, CPABHUBAThH, YIIOPSIOYMBATh YKCIIa B Mpeeiax
1000;

— HaXOAUTh 4YHUCJIO OoJsblliee/MEHbIIEe JAaHHOIO 4YHCIa Ha 3aJaHHOEe
YHUCII0, B 33JlaHHOE yucio pa3 (B mpeaenax 1000);

— BBINIOJIHATh apu(PMeTHUEeCKUE ACUCTBUS: CIOKEHHWE W BbIYMTaHHUE (B
npeaenax 100 — yctHo, B ipeaenax 1000 — nuCbMEHHO); YMHOXKEHHE U JIeJICHHE Ha
0JIHO3HayHOe uncio (B npeaenax 100 — ycTHO U MUCbMEHHO);

— BBIIIOJIHATh JEHCTBHUA YMHOXXEHHE W JAeiieHne ¢ uumciaamu 0 u 1
JIEJIEHUE C OCTAaTKOM;

— yCTaHaBIMBATh U COOMIOAATh MOPSAOK JIEUCTBUM MPU BBIUYMCICHUU
3HAUEHUS YHCIOBOTO BBIpaKEHUS (CO CKOOKamm/06e3 CKOOOK), coaepsKaiiero

apI/I(l)MeTI/I‘ICCKI/Ie )IGI\/’ICTBI/ISI CJIOKCHM:, BBIYMTAHUA, YMHOXKCHUA N ACIICHUA;
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— —MUCIONb30BaTh  MPU  BBIYUCIEHUSX  NEPEMECTUTENBHOE U
COUYETaTEIbHOE CBOMCTBA CIIOKECHMUS;

— HAXOJIUTh HEU3BECTHBIM KOMIIOHEHT apu(hMETUUECKOTrO JIEHCTBUS;

— UCIIOJIB30BaTh MPU BHIMIOJIHEHUU MPAKTUYECKUX 3aJaHUN U PEIICHUN
3a/lady eIMHMIIBL JUIMHBI (MWLIMMETp, CAaHTUMETpP, ACLUMETP, METpP, KHIOMETp),
Macchl (rpamMM, KWJIOTpamMM), BpeMeHH (MUHYTa, Yyac, CeKyHa), CTOUMOCTH (KomekKa,
pyO0IIB); IPpeoOpPa30BBIBATH OJTHN €AMHUIILI TAHHON BEIMYUHBI B IPYTHE;

— ONpENENATh C TOMOIIBI0 MHU(PPOBBIX M aHAJIOTOBBIX MPUOOPOB,
W3MEPUTEITBHBIX WHCTPYMEHTOB JJIMHY, MAacCy, BPEMs; BBIMOJIHATH TMPUKHIKY WU
OLICHKY pe3yJbTaTa U3MEPEHUI; ONPEIENATh IPOJOJIKUTEILHOCTh COOBITHS;

— CpaBHUBATh BEJIWYUHBI JUIMHBI, IUIOMIAJA, MAaCChl, BpPEMEHH,
CTOMMOCTH, YCTaHABIIMBAasi MEKJy HUMU COOTHOIIICHUE «OO0JIbIe/ MEHBIIE Ha/BY;

— Ha3bIBATh, HAXOJIUTh JIOJIIO BEJIMUMHBI (TI0JIOBUHA, YETBEPTH);

— CpPaBHUBATH BEJIMYMHBI, BEIPAXKEHHBIE JTOJISIMU;

— 3HaTh M MWCHOJIb30BaTh MPU PEHICHUU 3ajad U B MPAKTUUECKUX
cuTyanusx (MOKyNKa ToBapa, OMNpe/eNieHUEe BPEMEHHU, BBIMOJHEHUE PACUETOB)
COOTHOIIICGHUE MEXAY BEJIMYMHAMU; BBIMOJHATh CJIOKEHHE U  BbIYMTAHUE
OJTHOPOJHBIX BEJIMYMH, YMHOXKEHHUE U JICJICHUE BEJIMYMHBI HA OJJTHO3HAYHOE YUCIIO;

— pemaTh 3a7a4d B OJHO-ABA JCHCTBHUS: MPEJCTABIATh TEKCT 3aJayu,
MJIAHUPOBATH XOJ] PEIICHUS, 3aITUChIBATh PEIICHUE U OTBET, AHAIM3UPOBATH PEILICHUE
(uckath JApyrod Cmoco0 pelieHus), OIICHWBaTh OTBET (yCTaHABIMBATH €ro
PEaTUCTUYHOCTD, TPOBEPSATH BHIUUCIICHHUS);

— KOHCTPYHPOBATh MPSMOYTOJIbHUK W3 AaHHBIX (uUryp (KBaapaTos),
JIEUTh MPSIMOYTOJIBLHUK, MHOTOYTOJIbHUK Ha 33JIaHHbIC YaCTH;

— CpaBHUBATh (QUTYpPHl MO IUIONAAN (HAJOXKEHUE, COIMOCTABJICHUE
YUCIIOBBIX 3HAYEHUN );

— HAaXOJUTh TMEpPUMETpP MPSAMOYrojibHMKa (KBajaparta), IUJIOMAh
NpsIMOYTOJIbHUKA (KBaJpaTa), UCIOJb3Ysl MPABUIIO/aJITOPUTM;

— pacrio3HaBaTh BepHbIe (MCTHHHBIE) U  HEBEpPHbIE  (JIOKHBIC)

YTBEPKACHUA CO CIIOBAMU: «BCCH», «HCKOTOPLIC», NN, ((K&)KJIBIﬁ», «CCJIN..., TO...»,
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dbopMynupoBaTh yTBEpKAEHUE (BBIBOM), CTPOUTH JIOTUYECKUE PACCYX ACHUS (OIIHO-
JBYXILIaroBbI€), B TOM YHCJIE C HCIOJIb30BAHNEM H3YUYEHHBIX CBS30K;

— KJIACCU(PUIIMPOBATH OOBEKTHI IO OTHOMY-JIBYM IIPU3HAKAM;

— U3BJIEKaTh M HCIOJNB30BaTh HMHQPOPMAIUIO, MPEICTABICHHYIO B
TaOJIMIAX C JaHHBIMU O PEAJbHBIX IpPOLEccaX U SBJICHUSX OKPYXAIOLIEro MHpa
(Hampumep, pacHucaHue, peXuM padoThl), B IMPEAMETaX IOBCEIHEBHON KU3HU
(HanpuMmep, SIPJIbIK, ITUKETKA);

— CTPYKTYpUpPOBaTh HMH(OPMALMIO: 3aMOJHATH MNPOCTEUIINE TaOIUIIbI
o oOpasiry;

— COCTABJISITh IIJIaH BBIIIOJIHEHHSI Y4€OHOTO 3aJaHusl U CIEIOBATh €MY;
BBIIIOJIHATH JIEHCTBHS 110 aJITOPUTMY;

— CpaBHUBATh MaTeMaTH4YECKUE 0OBEKTHI (HAXOAUTh OOLIee, pa3IMYHOE,
YHUKAJIbHOE);

- BI)I6I/IpaTI> BCPHOC PCHICHUC MaTEMaTHYECKOM 3aJa4H.

K xoHIy 00y4yeHusi B 4eTBEPTOM KJlacce 00y4arIMiicsi HAy4YUTCs:

— YUTaTh, 3aMMCHIBATh, CPAaBHUBATh, YIOPSIAOYMBATH MHOTI'O3HAYHbIE
qyuca;

HaXOAMUTh YUCIIO OoJibliee/MEeHbIlIee JaHHOIO YMCIAa Ha 33JaHHOE YMCIIO, B
3aJlaHHOE YHCIIO pa3;

— BBIMOJHATh apU(PMETUUECKUE JEUCTBUSA: CIIO)KEHHE M BBIYMTAHUE C
MHOTO3HAYHBIMU YHCJIaMHU NMUCbMEHHO (B mpenenax 100 — ycTHO); yMHOXKEHHE U
JieJIeHe MHOTO3HAYHOr0 YKCJia Ha OJHO3HAYHOE, ABY3HAYHOE YMCIIO MUCHbMEHHO (B
npeaenax 100 — ycTHO); neneHue ¢ octaTkoM — nucbMeHHo (B nipeaenax 1000);

— BBIYUCIISITh 3HAYEHUE YMCIIOBOTO BBhIpaKEeHUs (co CckoOkamu/0e3
CKOOOK), coJlepiKallero ACHCTBUS CIIOKEHUS, BBIYMTAHUS, YMHOXEHUS, JCIEHUS C
MHOT'03HaYHBIMU YUCIIAMHU;

— UCITI0JIb30BaTh OpyU  BBIUKMCICHUAX  H3YUYCHHBIC CBOMCTBA

apuPpMETHIECKUX JICHCTBHI;
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— BBITIOJIHATh TPUKHUIKY PE3yJbTaTa BBIYUCICHHUHN; OCYIIECTBIIATH
MPOBEPKY MOJYYEHHOTO pe3yJibTaTa MO KPUTEPHUSIM: JOCTOBEPHOCTh(PEATBHOCTH),
COOTBETCTBHE MPABUIY/aITOPUTMY, a TAKXKE C IIOMOIIBIO KaJIbKYJIATOPA;

— HaxXOJUTh J0JIIO BETUYUHBI, BETUYUHY 110 €€ JI0JIE;

— HaxO0JIUTh HEU3BECTHBI KOMIIOHEHT aprU(METHIECKOTO JEeHCTBUS;

— WCIIOJIB30BaTh CJIMHMIIBI BEJIWYUH JUIS TPU pElIeHUH 3ajad (JUIvHa,
Macca, Bpemsi, BMECTUMOCTb, CTOUMOCTb, TIJIOIA/lb, CKOPOCTbH);

— HCIIOJIB30BaTh TMPU PELICHUM 33Ja4d €IWHUIIBI JUIUHBI (MHJLTUMETP,
CaHTUMETp, JCUUMETpP, METp, KHJIOMETp), Macchl (TpaMM, KUJIOTpaMM, ILIEHTHED,
TOHHA), BpPEMEHU (CEKyHJa, MUHYyTa, 4Yac; CYyTKHU, HEJeNs, MECSI, IO, BEK),
BMECTUMOCTH (JIUTP), CTOUMOCTH (KOoTekKa, pyOb), muiomaau (KBaapaTHBIA METp,
KBaIPATHBIN ICIMMETP, KBaAPATHBIN CAHTHMETP), CKOPOCTH (KAJIOMETP B 4ac, METp B
CEKYHIY);

— HCIIOJIB30BaTh TMPH PEIICHUH TEKCTOBBIX 3a7a4 M B IPAKTUYECKUX
CUTYyallUsX COOTHOIIECHUS MEXIYy CKOPOCTbIO, BPEMEHEM U MPOUICHHBIM IyTEM,
MEXK]Ty TIPOU3BOIUTEILHOCTHIO, BpEMEHEM B 00BEMOM pabOTHI;

— OMPENEATh C MOMOIIBIO U(PPOBBIX U aHAJIOTOBLIX MPUOOPOB Maccy
npeaMera, TeMmieparypy (HampuMmep, BOJABI, BO3JyXa B IOMEIICHHH), CKOPOCTH
JIBWDKCHHUSI TPAHCIOPTHOTO CPEJICTBA; OMNPEICIATh C IOMOIIBI0 H3MEPUTEIBHBIX
COCYJIOB BMECTUMOCTb; BBITIOJIHATEH IPUKUIKY U OLICHKY pPe3yJibTaTa U3MEPEHUH;

— pemarb TEKCTOBbIE 3amaud B 1—3  JeHCTBHS, BBINMOJHATH
npeoOpa3oBaHUE 3aJaHHBIX BEJIWYWH, BHIOMpATh TMPU PEHICHUU MOJIXOJSIINE
CIOCOOBI BBIYHCIICHHSI, COYETass YCTHBIC M MUChbMEHHBIC BBIYHCICHHUSI U WCTIOIB3YA,
IpyU  HEOOXOIUMOCTH, BBIYMCIHUTEIbHBIE YCTPOWCTBA, OIICHWUBATH TMOJIYYCHHBIN
pe3yJIbTaT MO KPUTEPUSIM: TOCTOBEPHOCTh/PEaTbHOCTh, COOTBETCTBUE YCIOBHIO;

— peraTh MPaKTHYECKUE 3a7a4M, CBSI3aHHBIC C ITOBCEIHEBHOMN >KM3HBIO
(Ha TTOKYIKH, ABWKCHHUE U T.I1.), B TOM YHUCJE, C W30BITOYHBIMU JTAHHBIMU, HAXOIUTh
HEJIOCTAIOIIY0 MH(pOpMaIUIO (HalpuMep, U3 TabJIMIl, CXeM), HAaXOJIUTh U OIICHUBATH
pa3JIMYHbIE CITOCOOBI PEIICHHUS, HCIIOIb30BaTh MOIXOISIINE CIIOCOOBI IIPOBEPKU;

— pasnuyaTh, Ha3bIBaTh T€OMETPUYECKUE (PUTYPBI: OKPYKHOCTb, KPYT;
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— n300paxaTh C MOMOIIBIO LIUPKYJIS U JIMHEHKN OKPYKHOCTD 3a/IaHHOTO
paaunyca;

— pasnuyaTh M300paKEHUs MPOCTEHIINX MPOCTPAHCTBEHHBIX (Uryp:
mapa, Ky0a, HHIMHApPA, KOHYCa, MUPAMHJIbI; PACIIO3HABATH B MPOCTEHIINX CITydasx
IPOEKLNHU IPEIMETOB OKPY’KAIOILIEro MUpa Ha MIIOCKOCTH (II0JI, CTEHY);

— BBINOJHATh pa3OueHue (MOKa3blBaTh Ha PUCYHKE, YEPTEXKE)
npocTeiiimel cocTaBHOM (GUTYpbl Ha NPSIMOYTOJbHHUKH (KBaApaThl), HAXOAWUTH
NEpUMETp U IUIOIAAb (UTyp, COCTABIECHHBIX M3 JBYX-TpEX HPSAMOYTOJIbHUKOB
(kBagpartoB);

— pacro3HaBaTh BE€pHbICe (MUCTUHHBIE) U  HEBEpPHbIE  (JIOKHBIC)
YTBEPKJICHHUS; IPUBOJUTE IPUMED, KOHTPIPUMED;

— bopMyaMpOBaTh YTBEpPXKACHHE (BBIBOJ), CTPOUTH JIOTHUECKHE
paccyxaeHus (0ITHO-/IByXILIAarOBbIE€) C UCIIOJIb30BAHUEM H3YyUEHHBIX CBS30K;

— KJIaCCUPUIMPOBAaTh  OOBEKTHI MO  3aJaHHBIM/CAMOCTOSITENIBHO
YCTaHOBJICHHBIM OJIHOMY-JIBYM NPU3HAKaM;

— W3BJICKAaTh W HCIOJIB30BaTh IS BBIIOJHEHUS 3aJaHUM W PELICHHUS
3alady MH(OpMaIuIo, MPEJACTAaBICHHYI0 B MPOCTEHIIUX CTOJOYATHIX AHArpammax,
TabIMIAX C JaHHBIMH O PEAJbHBIX MpOLEccax U SBJICHUSX OKPYXKAIOUIero Mupa
(Hampumep, KaleHJapb, paclucaHue), B IMpeIMeTax IOBCEIHEBHOM KU3HU
(HampumMmep, CUET, MEHIO, MPaNC-JIUCT, OOBSIBJICHUE);

— 3allOJIHATh  JAHHBIMU  MPENJIOKEHHYI0  TaOduIly, CTOJ0YaTyIo
TMarpaMMmy;

— UCIIOJIb30BaTh (POPMAJIM30BAHHBIE OINHMCAHMS MOCJIEI0BATEILHOCTH
NEHCTBUM (aldroput™, IUIaH, CXE€Ma) B MPAKTHUYECKHMX U YYEOHBIX CHUTYyalUsX;
JOTIOJHSATH aJATOPUTM, YIOPSAIOUMBATH IIark alropuT™Ma;

— BBIOMPATH PAIMOHAILHOE PEIICHNUE;

— COCTABJISAITh MOJIENb TEKCTOBOM 3aa4l, YUCIOBOE BBIPAKEHHUE;

— KOHCTPYHUPOBATH XO/J] PELICHU MATEMAaTUUECKOW 3a/1a4u;

— HaXOJHUTb BCC BCPHLIC PCIICHUA 3aJa49H U3 IIPCAIIOKCHHBIX.
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TEMATHYECKOE IIJIAHUPOBAHUE

1 KJIACC (132 YACA)

Tema, pasnen kypca,
KOJINYeCTBO YaCOB

IIpenmeTHoOe conepxranune

MeToabl 1 popMbl OPraHu3annu 00yuyeHusi. XapaKkTepuCTHKA
AeSITeJIbHOCTH 00y4aroluXcst

Yucna

(20 )

Uucna ot 1 10 9: paznuyenue,
YTCHHE, 3aIIHCh.

Ennnauna cuéra. ecarok. Cuér
MIPEMETOB, 3aIIUCh PE3YJIbTATA
udpamu.

[TopsinkoBeIif HOMEp 00BEKTA IIPU
3aJJaHHOM TIOPSIAKE CUETA.
CpaBHeHMeE Uncen, CpaBHEHUE
TPYIII IPEAMETOB 10 KOJUYECTBY:
0oubIlle, MEHBIIIE, CTOILKO JKE.
Uucno u uudpa 0 npu u3MepeHuH,
BbIYMCIIeHUH. Yucla B peaenax

20: yreHue, 3aUCh, CPABHEHUE.

Urpossle ynpaxHEHUSI 110 Pa3IMYEHHUIO KOJIMYECTBA MIPEIMETOB (3pUTENBHO,
Ha CJIyX, YCTAaHOBJICHHEM COOTBETCTBHSI), UMCIIA ¥ IU(DPHI, IPEICTABICHUIO
YHCeIl CIIOBECHO U MMUCbMEHHO.

Pa6ota B rpynmnax. @opMyaupoBaHie OTBETOB Ha BONPOCH: «CKOJIBKO?Y,
«Koropslit o cuéry?», «Ha ckonbko 6ombie?», «Ha ckoiabpko MeHbIe?»,
«YTO MOIyYnTCS, €CAN YBEIUUNTH/YMEHBIIUTH KOJIUYECTBO Ha 1, HA 27» —
10 00pasily ¥ CaMOCTOSATEIbHO.

[TpakTyeckue paboThl MO ONPENEIECHUIO JITUH MPEI0KEHHBIX ITPEIMETOB C
IIOMOUIBIO 3aJaHHOW MEPKH, 10 ONPENEICHUIO JJIMHBI B CAHTUMETPAX.
[TosnemenTHOE cpaBHEeHHE TPy unces. CIIOBECHOE OMMCAHUE TPYIIIIbI
IPEIMETOB, Psi/ia YHUCEIL.

YreHue u 3anKch Mo 00pa3ily U CaMOCTOSATENIBHO IPYIIIT YHUCE,

TCOMETPHUICCKUX (bI/Ipr B 3aIaHHOM M CaMOCTOATCIIbHO YCTAHOBJICHHOM

1 v
BBI}IGJ'IGHHOG KOJINYECTBO yqe6HLIX YaCOB Ha U3YUYCHHC DPA3ACIOB HOCHUT PEKOMCHIATCIBHBIM XapaKTEP U MOKET 6BITB CKOPPEKTHUPOBAHO 1A 06ecnequI/m BO3MOXHOCTH
peamm3anyu uaeu nuddepeHmann coaepKanus 00yIeHus ¢ y4€ToM 0COOEHHOCTEHN 001Ie00pa3oBaTeIbHON OpraHN3allii U YPOBHS MOATOTOBKH 00YJarOIINXCSl.
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OnHO3HAYHBIC U ABY3HAYHBIC
yucia. Y BEJIMYCHUE
(YMeHbIIIEHHE) YKCIIa Ha

HECKOJIBKO €AUHUIIL.

MOPsI/IKE.
OO6cyxaeHue: Ha3HauUCHHE 3HAKOB B MaTeMaTHKe.

[{udpsl; 3HaKK cpaBHEHUS, pAaBEHCTBA, apu(PMETUUECKUX JCHCTBUIA.
Pa6ora B rpynnax. ®opmynupoBaHue BOIIPOCOB, CBSI3aHHBIX C MOPSAKOM
YHCeNl, YBEIMUYCHUEM/YMEHBIIICHUEM YHCTIa Ha HECKOJIBKO STUHMUII.
MonenupoBaHue y4eOHBIX CUTYAIUH, CBSI3aHHBIX C IPUMEHEHHEM

IIPEJICTAaBICHUN O YNCIIE B MPAKTUYECKUX cuTyanusax. [lucsmo mudp.

Bennuunbl JnuHa u e€ u3mMepeHue ¢ 3HAKOMCTBO C TmTpubopamMu Jjsi U3MepeHHsl BenudwH. JIMHEWKa Kak
(7 ) ITIOMOILBIO 33JaHHON MEPKHU. IIPOCTEUIINA HHCTPYMEHT U3MEPEHUS UIMHBI.

CpaBHeHue 0e3 U3MEepeHus: BbIIIE HaGnronenue nelicTBUS M3MEPUTENBLHBIX MPHOOpoB. [loHMMaHne Ha3HAYEHUS

— HWKE, IIUPE — YyXKe, JJIMHHEE ¥ HEOOXOJJMMOCTH MCIOJIb30BAHUS BEIMYMH B JKU3HU.

— KOpO4€, CTapic — MOJIOXKC, Hcnonb3oBaHue TUHEHKH 1711 U3BMEPEHUs ITMHBI oTpe3ka. KomnektuBHas

TSOKENICE — JIere. paboTa Mo pa3IMYeHUIO U CPABHEHUIO BEJTMYHH.

EnvHMLBI IIUHBL CAHTUMETP,

JELIUMETP; YCTAaHOBJIICHUE

COOTHOILIEHUS MEX]Ty HUMHU.
Apudmerndeckue CrnoxeHne ¥ BBIYNTaHUE YHCEI B VueOnslit muanor: «CpaBHEHUE MPAKTUYECKUX (KUTEHCKHX) CUTYaIHH,
JeiicTBUS npenenax 10. TpeOYIOLINX 3aIMCH OJTHOTO M TOTO e apru(PMETHUECKOro AeHCTBUSA, pa3HBIX
(40 1) CrnosxeHue ¥ BBIYMTAHNUE YHCET B apu(pMeTHUECKUX JAeHCTBUII.

npenenax 20 (6e3 mepexoaa uepes

[IpakTuueckasi paboTa ¢ YUCIOBBIM BBIPAKEHUEM: 3aMUCh, YTEHUE,
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10).

Ha3panus KOMIIOHEHTOB
JICUCTBUMN, PE3yJIbTATOB JACHCTBUI
CJIOKEHHS, BEIYMTAHHUA. SHAKH
CJIOJKEHMS U BBIYMTAHUS, HA3BaHUS
KOMIIOHEHTOB JieiicTBus. Tabnuma
CIIOKEHHS.

BrruuTanue Kak AelCTBHE,
00paTHOE CIIOKEHUIO.

Cuér o 2, o 3, mmo 5.

HpI/I6aBHeHI/IC 1 BbIYUTAHUC HYIIA.

CnokeHHe ¥ BRIUMTAHHUE YUCETT

oe3 nepexoaa 4€pe3 ACCATOK.

MpUBEJCHHUE IpUMepa (C TOMOIIBIO YYUTEINS WK 1o 00pasiry),
WJUTFOCTPUPYIOIIETO CMBICI apH(PMETHUECKOTO JCHCTBHUS.

OO6cyxneHre NpuEéMOB CIIOKEHHSI, BHIYUTAHUSA: HAX0XKICHUE 3HAYCHHS CYMMBI
1 Pa3HOCTH Ha OCHOBE COCTaBa YMCIIA, C UCIIOJIb30BAHUEM YUCIOBOU JIEHTHI, 110
4acTsIM U Jp.

Hcnonp30BaHne pa3HbIX c10COOOB MOJACUETA CYMMBI M PA3HOCTH.

PaGora rpynmax: mpoBepka NpaBUILHOCTH BBIYUCIICHHS C UCIIOJIb30BAHUEM
pa3gaToyHOro MaTepuana, TMHEHKH, MOJENN JeCTBUS, 10 00pasiLy;
oOHapyKeHHE 00IIEro M pa3InIHOrO B 3aMUCH apUPMETHIECKUX TSHCTBUH,

OJJHOI'O M TOI'O K€ I[CflCTBPISI C pa3HbIMH YHUCIIAMHU.

JunakTuyeckue Urpbl U yIpaxHEHUs], CBSI3aHHbIE ¢ BEIOOPOM, COCTaBIEHUEM
CYMM, Pa3HOCTEN C 3aJIaHHBIM PE3YJIbTATOM JICUCTBHUS; CPABHEHUEM 3HAYEHUI

YHCIJIOBBIX BbIpaX€HHUH (0€3 BBIYUCIIEHUI), 110 pe3yNbTaTy JIEHCTBUS.

TexkcToBbBIE 3aga4n

(16 a)

TekcroBas 3aa4a: CTPYKTypHbIE
9JIEMEHTHI, COCTABJICHUE
TEKCTOBOM 3a7auu 10 o0pasiry.
3aBUCHMOCTb MEXAY JaHHBIMU U
MCKOMOM BEIUYNHON B TEKCTOBOM
3amaue. Be1oop u 3anmch
apuMETHIECKOTO JEHCTBUSI IS

MOJIYUCHHU OTBCTA HA BOIIPOC.

KonnektuBHoe o0CykaeHNe: aHATN3 PeaTbHOM CUTYyalluH, PECTaBICHHON C
MTOMOIIIBIO0 PUCYHKA, WIITFOCTPAINH, TEKCTa (ONMMCAHNE CUTYaIllH, YTO H3BECTHO,
YTO HE U3BECTHO; YCIOBHUE 3a/1a4, Bopoc 3aaa4n). [logbop 3a1a4y Ha ocHOBE
JUYHOTO OTBITa, OOBITPHIBAHKUE YCIOBUS 3374 C UCIIOIh30BAHHEM PEATbHBIX
MIPEIMETOB.

O06o00meHre peACTaBICHNAN O TEKCTOBBIX 33/1a4aX, PEIIaeMbIX C TIOMOIIBIO
JEWCTBUH CIIOKEHHS U BBIYUTAHUS («HA CKOJIBKO OOJIBIIIE/MEHBIIIEY, «CKOIBKO

BCET'0», KCKOJIBKO OCTEUIOCB»). Paziauuenue TekcTa U TEKCTOBOM 3aaa4u,

45



TekcroBas crokeTHas 3aja4a B
OJIHO JCMCTBUE: 3aIUCh PELICHUS,
OTBETa 3aJa4H.

OOHapy)xeHue HeJOCTAIOIEro
JJIEMEHTA 3a]a4M, JOIIOJIHEHHE
TEKCTa 3aa4i YU CJIOBBIMH
JAHHBIMHU (110 WJUTIOCTPALIUH,

CMBICITY 33aJ]a4H, €€ PEIeHHIO)

IIPEICTaBICHHOIO B TEKCTOBOM 3a/1a4e.

CooTHeceHue TekcTa 3a1a4i U €€ MOJEIIN.

MopnenpoBaHue: ONMCAaHUE CIOBAMH U ¢ IOMOUIBIO IPEAMETHON MOJIETIN
CIOKETHOM CUTYyallud U MaTeMaTH4eCcKoro oTHouenus. Mmrocrpanus
IIPAaKTUYECKON CUTyallMy C UCIIOJb30BaHUEM CUETHOrO Marepuaina. Pemenue
TEKCTOBOM 3a/1a4M C TOMOLIBIO PA3AATOYHOIO MaTEpUaa, CIICIUAIbHOTO
OJ1aHKa ¢ yCIOBHEM 3a/1a4M, CXEMOMH, KPaTKOH 3alMUChi0 U MECTOM JJIS 3alHCH
pELIeHNs U OTBETA.

OO0mbsicHeHne BBIOOpa apu(PMETHIECKOTO NEHCTBUS ISl PEIICHUS, HIUTIOCTPAIUS

X0Ja pClICHM s, BBIIIOJIHCHUA ﬂCﬁCTBHﬂ Ha MOJCIIN.

[IpocTpancTBeHHBIE
OTHOLICHUS U
TEOMETPUUECKUE
burypst

(20 )

Pacrnionoxenue npeamMeToB u
00BEKTOB Ha INIOCKOCTH, B
MIPOCTPAHCTBE: CJIeBa/ CIIpaBa,
CBEPXY/CHH3Y, MEXKY;
YCTaHOBJIEHHE MMPOCTPAHCTBEHHBIX
OoTHOIICHUN. Pacrio3HaBanme
00BEKTa U €ro OTPAKEHUS.
['eomeTpuueckue GUrypsl:
pacro3HaBaHHe Kpyra,
TPEeYroJabHUKa, MPSIMOYTOJILHUKA,

orpe3ka. [TocTpoeHue oTpeska,

Pacrnio3HaBaHue 1 Ha3bIBaHUE U3BECTHBIX T€OMETPUUYECKHUX DUy,
00Hapy>XeHHE B OKPYXKAIOIIEM MUpe UX Mojieneit. IrpoBeie yrpakHEHUS:
«Yragait purypy no onucanuioy, «Pacnonoxu Gurypsl B 3ajaHHOM
nopsake», «Haiaun monenu ¢puryp B kmacce» u T. I.

[TpakTHyeckas AesaTenbHOCTb: rpaduuecKkue U U3MEpUTENIbHbIE JeHCTBUS B
paboTe ¢ KapaHAAIIOM U JMHEHKOM: KOMpOBaHHUE, pUCOBAaHUE QUTYp IO
MHCTPYKUUU. AHanmu3 n3o0paxenus (y3opa, reoMeTpudeckon Gpurypsi),
Ha3bIBaHUE JIEMEHTOB y30pa, TeOMETPHUECKON (DUTYPHI.

TBopueckue 3aaaHus: y30pbl 1 OpHaMEHThI. COCTaBIEHHE NHCTPYKLIUN
n300pakeHus y3opa, TMHUH (110 kiieTkaMm). CoctaBieHue nap: 00beKT U ero

OTpaKeHHE.
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KBaJlpaTa, TPEYroJIbHHUKA C

MIOMOUIBIO JINHENKH; U3MEPEHUE

JUIMHBI OTPE3Ka B CAHTUMCTpPAX.

JliHa CTOPOHBI MPSAMOYTOJILHUKA,

KBaJlpaTa, TPEyroJIbHUKA.

N300paxeHue npsiMoyroiabHHKa,

KBaapara, TpEyroJibHUKa.

[TpakTuyeckue pabOThI: U3MEPEHUE JUTMHBI OTPE3Ka, TIOMAHOM, JAJTMHBI
CTOpOHBI KBaJpara, CTOPOH IpsIMOYyrojibHUKa. KoMMeHTHpoBaHue Xoaa 1
pe3yibTara paboThl; yCTAHOBIEHUE COOTBETCTBHS PE3yJIbTaTa U
IIOCTaBJIEHHOT'O BOIIPOCaA.

OpueHTUpOBKa B MPOCTPAHCTBE M HA IJIOCKOCTH (KJIACCHOM JOCKH, JIUCTa
Oymaru, cTpaHUIlbl ydyeOHHMKAa W T. [.). YCTAaHOBJICHHE HaIpaBJICHHUS,
HPOKJIaIbIBAHUE MapILIpPyTa.

VYuebHblil auanor: oOCyXJAEHHE CBOMCTB TI€OMETpPUUYECKUX  (QUryp
(MpsIMOYTOJIFHHKA U JIp.); CPaBHEHHE reoMerpudeckux ¢uryp (mo dopme,
pa3Mepy); CpaBHEHUE OTPE3KOB 110 JIJIUHE.

[IpenmeTHOE MOJIIMPOBAHUE 3a/JaHHON (QUTYpBI U3 Pa3IMUHBIX MaTEPUAIOB
(Oymarwu, nasnouex, TpyooUeK, MPOBOJIOKH U MP.), COCTABIEHUE U3 IPYTUX

reOMETPUUYECKUX PUTYP.

Maremarnueckas

uHpopManus

(15 1)

COop nanHbIX 00 00BEKTE 11O
o0pa3iy. XapakTepuCTUKU
00BEKTa, TPYIIbl 00BEKTOB
(xonuuecTBO, hopma, pazMep);
BBIOOD MPEeIMETOB O 00pa3ily
(10 3a1aHHBIM MPU3HAKAM).
['pynnmpoBKa 00bEKTOB 1O

3aJaHHOMY IPU3HAKY.

KonnekTuBHOE HAaOIIOICHNE: PACTIO3HABAHUE B OKPYKAIOIIIEM MUPE
CUTYaIlui, KOTOPBIE 11eIeco00pa3Ho chOpMyIUPOBATh Ha S3bIKE MaTEMaTHKU
U PEUIUTh MaTEeMaTHIECKUMHU CPEACTBAMH.

HaGnronenue 3a yuciamMu B OKpY’KarolieM MUpPe, OITUCAHNE CIIOBAMHU
Ha0Ir01aeMBIX (DAKTOB, 3AKOHOMEPHOCTEH.

OpHeHTUPOBKA B KHUTE, HA CTPaHUIIE YIeOHUKA, UCTIOIh30BAHUE H3yUYECHHBIX
TEPMHHOB IS ONIMCAHUS TTOJIOKECHUSI PUCYHKA, YHCIIa, 33IaHUS U TIP. Ha

CTpaHulle, Ha TUCTe Oymaru.
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3aKOHOMEPHOCTb B Py
3aJJaHHBIX OOBEKTOB: e¢
oOHapy’KeHHe, IPOI0JIKEHNE
psna.

Brimonnenne 1—3-1maroBeix
WHCTPYKLUH, CBA3aHHBIX C
BBIYUCIICHUSIMU, U3MEPEHUEM
JUINHBI, IOCTPOEHUEM

reOMEeTpUIECKuX (puryp.

Pabora ¢ HaMISIIHOCTBIO — PUCYHKaMU, COAECPKAILMMU MAaTEMAaTUYECKYIO
uHpopmanuio. DopMynrpoBaHre BOIIPOCOB U OTBETOB IO PUCYHKY
(WUTIOCTpaluu, MOJIeNN). YIIOpsI0ueHnEe MAaTEMAaTUYECKUX 0ObEKTOB C
OMOPO HA PUCYHOK, CIOKETHYIO CUTYaLIUIO U TIp.

JMuddepernrpoBaHHOE 3aJaHIE: COCTABICHUE TIPEIOKCHHH,

XAPaKTCPHUIYIOIIUX ITOJOKCHHUEC OAHOIO NPEAMETAa OTHOCHUTCIIBHO APYyIroro.

MonaenupoBaHue OTHOIICHHS («OOJIBIIEY, «MEHBIIIEY, KPABHOY).
Pabora rpynmax: mouck oOmux CBOWCTB TPYIII MpeIMeToB (LBET, hopMa,

BCJIMYMHA, KOJINUYCCTBO, HA3HAYCHUC U IP.

Pe:&epB2 (14 9)

2 o > o
Pe3epBHBIC Yackl MOTYT OBITh HCIOJIB30BAHBI C YYETOM OCOOEHHOCTEH Kilacca, B KOTOPOM BEAETCS 00ydEHHE.
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1 JONOJHUTEJBHBIA KJIACC

(132 YACA)
Tema, pasnen kypca, MeToabl ¥ popMbl OPraHu3annu 00yuyeHusi. XapaKkTepUuCTHKA
) IIpeameTHoOE coaepskanue
KO/JIH1€CTBO 1aC0B AeTeJIbHOCTH 00y4aAIOIIHXCS
IToBTOpEHUE NpoiiieHHOro B 1
KIIacee UrpoBblie ynpaKHEHUS 110 Pa3IMYCHUIO KOJIUYECTBA MPEIMETOB (3pUTEIBHO,
HAa CIT CTaHOBJIEHUEM COOTBETCTBHSI), UHCIIA U LU(PBHI, TPEICTABICHUIO
Uucna ot 1 10 9: paznuyenue, ¥x, ¥ ); Hpel, mpex
YHCeJl CIIOBECHO U MUCHMEHHO.
YTEHUE, 3aIUCh.
, " . : ?
E quuma cadra. Jecarok. Cusr Pa6ora rpynmnax. ®opmynupoBaHue 0TBETOB Ha BOMPOCHL: «CKOIBKO?»,
«Kotopsrit mo cuéry?», «Ha ckombk pire?», «Ha CKoJIbKO MeHbIIe?»
HpE/IMETOB, 3AITHCH PE3yIIHTATA oTOp o cu€ty?», «Ha ckonpko 6onbiie?», «Ha ckoiabko me e?,
«YTO MOTYYUTCS, €CIIM YBEIIUYUTH/YMEHBITUTH KOJIUYECTBO Ha 1, Ha 27» —
Yucna (10 9) nudpamu. yq ) y M ,
[TopsinkoBeIif HOMEp 00BEKTA HPU 1o 06pasIly 1 CAMOCTOATENEHO.
3a1aHHOM MOPSIIKE CUETa. [{udpsl; 3HaAKK cpaBHEHUS, PABEHCTBA, apU(PMETHIECKUX JEHCTBHIA.
CpaBHeHMe Uncen, CpaBHEHUE MopenupoBanue yueOHBIX CUTYaIUH, CBA3aHHBIX C TPUMEHEHUEM

TPy IPEAMETOB 10 KOJTHYECTBY: |  MPEJCTABICHUHN O YHCIIE B TIPAKTHUECKUX CUTYaI[UsX.
0oubIlle, MEHBIIIE, CTOILKO JKE.

Yucno u nudpa 0 npu u3MepeHuH,

3 o
BBI}IGJ'IGHHOG KOJINYECTBO yqe6HLIX YaCOB Ha U3YUYCHHC DPA3ACIOB HOCHUT PEKOMCHIATCIBHBIM XapaKTEP U MOKET 6BITB CKOPPEKTHUPOBAHO 1A 06ecnequI/m BO3MOXHOCTH
peamm3anyu uaeu nuddepeHmann coaepKanus 00ydeHus ¢ y4€ToM 0COOEHHOCTEN 001Ie00pa3oBaTebHON OPTaHU3AIMH U YPOBHS MTOJATOTOBKH 00YYarOIIUXCsl.
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BbIUMCIeHUH. Yucna B npenenax
20: yTeHue, 3aMMuch, CPABHEHHE.
OaHO3HAYHBIE U IBy3HAUYHbIE
yycia. YBeJInYeHUe
(yMeHblIEHHE) Uncia Ha

HCCKOJBKO €IUHUIIL.

Yucna

(10 9)

Enunanna cuéra. Jlecsatok. Cuér
MPEIMETOB, 3aIMCh PE3yJIbTaTa
nudpamu.

Uucna B npenenax 20: ureHue,
3amuch, cpapHeHue. OTHO3HAYHbBIE
U IBy3HAYHbIC YKCIa. Y BEIMYCHHE
(YMeHbIIIeHHE) Yncia Ha

HECKOJBKO €IUHUII.

[TosnemenTHOE cpaBHeHUE Tpynn ynces. CIOBECHOE ONMCAHUE IPYIIIIbI
IIPEIMETOB, Psi/ia YUCEIL.

Yrenue u 3anuch 1o 00pasily U CaMOCTOSATENIBHO IPYIIIT YHUCEL,
reoMeTpHUYECKUX (PUTYp B 33JaHHOM U CAMOCTOSITEIIbHO YCTAHOBICHHOM

opAaaKe.

OOcyxeHre: Ha3HAUCHUE 3HAKOB B MaTeMaTHKe, 0000IIeHIe
npeJcTaBieHu. Y cTHas paboTa: CuéT eIMHULIaMU B Pa3HOM IMOPAJKE, YTEHUE,
yHOpSA0YEHHE OJHO3HAYHBIX U JIBY3HAUHBIX YUCEIT; CUYET 10 2, 10 5.

Pabora ¢ Tabnuueil yncen: HabJIO/IEHUE, YCTAHOBJICHHE 3aKOHOMEPHOCTEHN B
PAcIIOIOKEHUH YHCET.

Pa6ota B rpynmnax. @opMyaupoBaHie BOIPOCOB, CBSI3aHHBIX C MOPSIKOM
YuCell, }’BeJ'H/I‘-IeHI/IeM/yMeHBIHeHI/IeM YHCJIa HaA HECKOJIbKO €JIWHMUII,
YCTaHOBJICHHEM 3aKOHOMEPHOCTH B PSITy YHCEIL.

MonenrpoBanue y4eOHBbIX CUTYaIUH, CBSI3aHHBIX C IPUMEHEHHEM

Hpe}ICTaBHeHI/Iﬁ 0 YUCJIC B MPAKTUYCCKUX CUTYyallUAX.
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BeTHurHb JIHHA U €8 H3MepeHHe ¢ IIpoBeneHne NpocTeNIINX AEHCTBUN U3MEPUTENIbHBIMU IpUOOpamMu (paboTa B
(7 1) IIOMOLIBIO 33JaHHOW MEPKHU. rpymie).
) [lonnmanue Ha3HaueHHs M HEOOXOJMMOCTH HCIIOIb30BAaHHUS BEIMYUH B
EnvHULBI 1IUHBL: CAHTUMETD,
) KU3HU.
JELHMMETD; YCTAaHOBJIEHHUE
COOTHOILICHHS MEXKITy HUMH. Hcnonp30BaHue IMHENKH U U3MEPEHUS JIIMHBI OTpe3ka. KoulekTuHas u
CaMoCTOATENIbHAA PAd0OTa 0 PA3IMYCHUIO U CPABHEHUIO BEJIHYHH.

ApubmeTnaeckue CrnoxxeHre ¥ BBIYNTaHUE YHCEI B VueOnslit nuanor: «CpaBHEHUE IPAKTUUECKUX (KUTEHCKHUX) CUTYaLHi,
nelcTBus npegenax 20. TpeOYyIOLUX 3aIUCU OJHOTO U TOTO K€ apu(hMETUUECKOrO AeHCTBUS, Pa3HbIX
(40 1) IlepemecTuTenbHOE CBOMCTBO apu(METHIECKUX ACHCTBUII.

CIIOKCHHUSL.
BrrunTanue Kak JeHCTBHE,
0o0paTHOE CII0KEHHUIO.
Hewn3ssecTHOE cnaraeMoe.
Crnoxenne oqUHAKOBBIX
cimaraemerx. Cuér mo 2, mo 3, mo 5.
CroKeHne ¥ BEIYUTAaHUE YHUCET
0e3 mepexo/ia u ¢ MepexoioM
gyepes3 JIECSTOK.

Brraucnenme CYMMBGI, pa3HOCTHU

TPEX YnCEIL.

[IpakTryeckast paboTa C YUCIOBBIM BBIPAKCHHEM: 3aITUCh, YTCHUE,
IpUBE/IeHHE pUMepa (C TOMOIIBIO YYHUTEIS HITH 110 00pasiy),
WUTIOCTPUPYIOIIETO CMBICT apu(METHUECKOTO ACHCTBUS.

Ob6cyxaeHne MpuEMOB CII0KEHUS, BRIUNTAHHS: HAXOKJICHUE 3HAUCHUS CYMMBI
Y pa3HOCTH Ha OCHOBE COCTaBa YHCIIA, C UCTIOJIb30BAHUEM YHCIIOBO JICHTHI, 110
qacTsAM U Jp.

Hcnonb3oBaHue pa3HbIX CIIOCOOOB MOACUETa CyMMBI U Pa3HOCTH,
WCTIOJIh30BaHUE TTIEPEMECTUTEIHLHOTO CBOWCTBA P HAXO0XKICHHH CYMMBI.
[TpomeneBTHKA HCCIETOBATENLCKON paOOTHI: IEPECTAHOBKA CIIAraeMbIX MPH
cloXeHUH (00CyKIeHIe MPAKTUYECKUX U yUYEOHBIX CUTYalHi).
MopenupoBanue. Mitroctpanus ¢ moMoIIbio NpeIMETHON MoIeH

NNEpEMECTUTCIIBHOTO CBOMCTBaA CJIOXKCHUA, crocoba HaxX0XIACHHUA HCU3BCCTHOI'O
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cllaraeMoro.
Brimonnenue cuéra ¢ UCIOJIb30BaHUEM 3aJaHHON €IMHUIIEI CUETa MO/
PYKOBOJICTBOM II€Iarora Uiy 1o oopasiry.

Pabota rpynnax: mpoBepka MpaBUILHOCTH BBIYUCIECHHUS C UCITOIH30BaHUEM
pa3gaToOYHOro MaTepuana, THHEHKN, MOJEIH JEHCTBHSI, 110 00pa3Iy;
oOHapyKeHHE 00IIEro M pa3InIHOrO B 3aIMUCH apU(PMETHISCKUX TSHCTBUH,
OJIHOTO U TOTO K€ JICUCTBUA C Pa3HBIMU YUCIIAMU.

JunakTuueckue Urpbl U yIpakKHEHUs, CBA3aHHBIE C BRIOOPOM, COCTaBJICHUEM
CYMM, Pa3HOCTEN C 3aJJaHHBIM PE3YJIbTATOM JICUCTBHS; CPABHCHUEM 3HAYCHUI

YHCIIOBBIX BhIpaXKEHUI (0€3 BBIYUCIICHUH), 110 pe3y/IbTaTy IeHCTBUS.

TekcToBbIe 3agaun

(16 a)

TekcroBas 3aaa4a: CTpyKTypHbIE
AJIEMEHTBI, COCTABIICHUE
TEKCTOBOH 3a/1a4M 1o 00pasiry.
3aBUCUMOCTD MEX]y TaHHBIMH U
HWCKOMOM BEJIMYUHOW B TEKCTOBOM
3amaue. Beibop u 3anuch
apu(pMEeTHYECKOro ASUCTBUS JUIS
IIOJIy4Y€HUsI OTBETA HA BOIIPOC.
TekcToBas crokeTHas 3aja4a B
OJIHO JICMCTBUE: 3alUCh PELICHUS,

OTBETAa 3aJa4Hu.

KomnnexktuBHoe 00Cyx)AeHNE: aHATN3 PEAIbHOM CUTYaIluH, TIPEICTABICHHOMN C
MTOMOIIIBIO PUCYHKA, WIITIOCTPAIIMHU, TEKCTa, TAOJIUIIBI, CXeMBI (OTHCaHNe
CUTYaIlH, YTO U3BECTHO, UTO HE U3BECTHO; YCIOBUE 33a/]a4uM, BOIPOC 33/1a4H).
O0600611eHre TPEICTaBICHNI 0 TEKCTOBBIX 33J]a4ax, PEIaeMbIX ¢ TOMOIIBIO
JENUCTBUM CITOKEHHS M BBIYUTAHUS («HA CKOJIBKO OOJIBIIIE/MEHBIIIEY, «CKOJIBKO
BCETO0», «CKOJIbKO OCTaJIOChY»). PasnnueHnue TekcTa U TeKCTOBOM 3a1ayH,
MIPE/ICTaBJICHHOTO B TEKCTOBOM 3a/1aye.

CooTHeceHre TeKCTa 3a1aut B €€ MOJICIIH.

MonenupoBaHue: ONMMCAHUE CIIOBAMH U C TIOMOIIBIO IPEIMETHOW MOIETTH
CIOXKETHOW CHUTYaITUH ¥ MaTeMaTHYeCKOT0 OTHOMICHHs. VumrocTparus

MIPAKTUYECKON CUTyallMy C UCIIOJb30BaHUEM CUETHOrO Marepuraina. Pemenue
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OOHapykeHne HeTOCTAIOIIETO
JJIEMEHTA 3aJ1a4H, JIOTIOJIHCHNE
TEKCTa 3a/1a491 YUCIIOBBIMH
JTaHHBIMHE (TI0 HJUTIOCTPALINH,

CMBICITY 33J1a4H, €€ PEIICHUIO)

TEKCTOBOM 3a/1a4d C TOMOIIBIO Pa3aTOYHOr0 MaTepuasa, CleluaibHOTro
OJlaHKa C YCIOBHEM 3a/1a4H, CXEMOMU, KPATKOU 3alMChI0 M MECTOM JTsI 3aITUCH
peuienus u oreera. O0bsacHeHue BbIOOpa apu(PMEeTUIECKOTo IEHCTBUS AJIs

PEIICHU, NIUIIOCTpaluAa X04a PCIICHMs, BBIIIOJTHCHUA ,Z[GI>'ICTBI/I5[ Ha MOJCIIN.

[IpocTpancTBeHHBIE

OTHOIICHUA 1

['eomeTpuueckue Guryps:

OTPE30K, KBaJApar,

HpaKTI/I‘IeCKI/Ie pa6OTBIZ HU3MCPCHHUC OJIMHBI OTPC3Ka, J'IOMB.HOIZ, JJINHBI
CTOPOHBI KBaJpaTa, CTOPOH IIPAMOYT'OJIbHUKA. KOMMCHTI/IpOBaHI/Ie Xo04da u

pe3yibraTa paboThl; YCTAHOBJIEHUE COOTBETCTBUS PE3yJIbTaTa U

reoMeTpHUEcKHe PSMOYTOJIBHUK, TPCYTOJIbHUK.

durypsi ITocTpoeHune oTpeska, KBaapara, IIOCTaBJIEHHOT'O BOIPOCA.

(20 1) TPEYTrOJIbHUKA C [IOMOILBIO YueOHblii  auanor: oOCYXIEHHE CBOWCTB TE€OMETPUYECKUX  (QUTYp
JUHENKH; U3MEPEHUE JUTUHBI (mpssMOYTOJIbHUKA | Jp.); CPaBHEHHE TeomeTrpudeckux ¢uryp (mo ¢opme,
OTpe3Ka B CaHTUMeTpax. JnuHa pa3Mepy); CpaBHEHHE OTPE3KOB I10 JIJTUHE.
CTOPOHEI MPSIMOYTOJIbHUKA, [IpenMeTHOE MOETUpPOBaHNE 3aJaHHOW (PUTYPBI U3 Pa3IMYHBIX MaTepUaIOB
KBaJpaTa, TPEyroJbHHKA. (Oymaru, manodek, TpyOOUeK, IPOBOJIOKH U TIP.), COCTaBIEHUE U3 APYTUX
N3o0paxenne NpsMoyroibHHKa, TreOMETPUUYECKUX PUTYP.
KBaJlpaTa, TPEYrOJbHHKA.

Marematnueckas BepHrbie (MICTUHHBIC) U HEBEPHBIE KonnektuBHOe HAOMIOACHUE: PACTIO3HABAHUE B OKPYKAIOIIIEM MUPE

uH(popMaIus (J10’KHBIC) TIPEITIOKEHUS, CUTYaIlui, KOTOPBIE 11eIeco00pa3Ho chOpMyIUPOBATh Ha SI3bIKE MATEMATUKHU

(15 ) COCTaBJICHHBIE OTHOCUTEIBHO Y PELIUTh MATEMAaTUUYECKUMU CPEACTBAMM.

3aJIaHHOTO Habopa

MaTeMaTHYECKUX 00OBEKTOB.

Habmroienue 3a unciamMu B OKpYy»KarolleM MHUpE, ONTMCaHUE CIOBAMU

Ha0I0aeMBbIX (DAKTOB, 3AKOHOMEPHOCTEH.
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Urenue Tabnuubl (coaepsxaiien
He 0oJiee YeThIPEX JaHHBIX ),
U3BJICYECHUE JAHHOTO U3 CTPOKH,
CTOJIONA; BHECEHHE OHOTO-/IBYX
JAHHBIX B TAOIHITY.

Urenue pucyHka, cXxembl 1—2
YHCJIOBBIMH JTaHHBIMH

(3HAYCHUSMHU JTAHHBIX BEJIMYHWH ).

Pabora ¢ HaMISIIHOCTBIO — PUCYHKaMU, COAECPKAILMMU MAaTEMAaTUYECKYIO
uHpopmanuio. DopMynrpoBaHre BOIIPOCOB U OTBETOB IO PUCYHKY
(WUTIOCTpaluu, MOJIeNn). YIOpsiIoueHne MaTeMaTHYECKUX 0ObEKTOB C
OMOPO HA PUCYHOK, CIOKETHYIO CUTYaIUIO U TIp.

JMuddepernrpoBaHHOE 3aJaHIE: COCTABICHUE TIPEIOKCHHH,

XAPaKTCPHUIYIOIIUX ITOJOKCHHUEC OAHOIO NPEAMETAa OTHOCHUTCIIBHO APYyIroro.

MonenupoBaHue OTHOLIEHUS («OONbIIEY», «KMEHbBILIE», «PABHOY),
MEePEMECTUTEIBHOE CBOMCTBO CIIOKEHUS.

Tabnuia xak croco0 npeacTaBieHuss HHGOPMAIH, TIOTYIEHHON U3
MMOBCETHEBHOM KU3HU (paclucaHusl, YeKU, MEHIO U T.1.).
3HAKOMCTBO C JIOTUYECKOU KoHCTpyKuuen «Ecii ..., To ...».

BepHo unu HeBepHO: GOpMYJIMPOBAaHUE U TPOBEPKA MPEATTIOKEHHS.
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Peseps” (14 )

T - = -
Pe3epBHBIe Jacbl MOT'YT 6I->ITB HCIIOJIb30BAHEBI C YUCTOM OCO6CHHOCTCI/I Kj1acca, B KOTOPOM BCIACTCA 06yquI/Ie

2 KJIACC (136 YACOB)

Tema, pa3aen Kypca,

KOJIU4Y€CTBO YaC0B

IIpexmeTHOE copepxanne

Metoasbl 1 (popMBbI OPraHu3annu 00y4eHHus1. XapaKTepPUCTHKA

AeATeJIbHOCTH 00y4aIoLUXCs
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Yucna

(10 u)

Yucna B npenenax 100: yrenue,
3aI1ucChb, I[GCSITI/I‘-IHLII;'I COCTaB,
CpaBHEHHUE.

3anuce PaB€HCTBA, HCPABCHCTBA.

YBenuueHne/yMeHbIIICHUE YnCiIa Ha

HECKOJIbKO €IMHMIY/JICCATKOB;
Pa3HOCTHOE CpaBHEHUE YUCE.
YETHbIC M HEUETHBIC YMCIIA.
[IpencraBnenue yucna B BUIE
CYMMBI Pa3psIHBIX CJIaracMbIX.
PaboTa ¢ MaTeMaTHYECKOH
TEPMHUHOJIOTHEHN (0THO3HAYHOE,
JIBy3HAYHOE, YETHOE-HEYETHOE
YUCJIO; YUCIIO U 1nudpa;
KOMITOHEHTHI apu(hMETHIECKOTO

JEHCTBUS, UX Ha3BAHUE).

YcTHas M mMChbMEHHAs pabdoTa ¢ YUCIaMU: YTEHUE, COCTaBICHUE, CPABHEHUE,
W3MEHEHUE; CUET EIMHUIIAMU, TBOMKAMH, TPOMKAMH OT 3aIaHHOTO YUCJa B
nopsIKe yObIBaHUS/BO3PACTAHHUS.

OdopmiieHre MaTeMaTHYECKUX 3alMUCei. Y UeOHbIN quanor: GopMyIupoBaHUE
MPEIOI0KEHUS O PE3YIIbTATe CPABHEHUS YHCEIl, €TO CIIOBECHOE OOBSCHEHHE
(YCTHO, TUCBMEHHO).

3anuch 00IIEro CBOMCTBA IPYMIBI YUCe. XapaKTepUCTHKA OJHOTO YHCIa
(BeJIMYMHBI, TEOMETPUUECKOM (PUTYPBI) U3 TPYIIIIHI.

[IpakTryeckas paboTa: yCTaHOBJICHHE MATEMaTHYECKOTO OTHOIICHHS
(«OobIIe/MEHBIIE HA ...», «OOJIBIIE/MEHBIIIE B ...») B KUTCUCKOH CUTYyaIHH
(cpaBHEHUE 1O BO3pacTty, Macce u jp.). Pabora B rpynmax. [IpoBepka
MPaBUIBHOCTH BBIOOpA apu(PMETUYECKOTO IEHCTBHSI, COOTBETCTBYIOLIETO
OTHOIIEHHIO «OOJIBIIIE HA ...», KMEHBIIIE Ha ...» (C TOMOIIBIO IPEAMETHON
MOJIEJIH, CIOKETHON CUTYAIINH).

Y4eOHbIil [uanor: o6cyxaeHrne BO3MOKHOCTH MPEICTaBICHUS YnCia Pa3HbIMH
criocobamu (TipeaMeTHasi MOJIelb, 3alUCh CIIOBAMU, C IIOMOIIBIO TaOIHUIIBI
Pas3psIoB, B BUIE CYMMBI Pa3psIHBIX CIIaraeMbIX ).

Pabota B rpymmax: oTBeT Ha BONpoc: «3a4eM HYXXHBI 3HAKH B KU3HU, KAK OHH
WCIONIL3YIOTCS B MaTeMaTHKe?» (IUQpbI, 3HAKH, CPAaBHEHUSI, PABEHCTBA,
apu(pMeTHYECKUX ACUCTBUI, CKOOKH).

JlunakTuecKre Urpbl, CBSI3aHHBIE C TTOJJO0POM YHCEIT, 00Jadar0NUX 3aJaHHBIM
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CBOMCTBOM, HAXO0KJIEHUEM OOILEr0, PA3JINYHOTO IPYIIIBI YHCET,
pacnpe/ielIeHUeM YHUCeN Ha TPYIIbI 110 CYIIECTBEHHOMY OCHOBAHHUIO.
JuddepenurpoBanHoe 3a1aHue: padboTa ¢ HAIIAJHOCThIO — HUCIOJIb30BAHNE

pa3IuYHbIX onop (Tabnui, cxeM) s GopMyITUPOBaHUS OTBETA HA BOMPOC.

Bemnunnel

(11 u)

Pabota ¢ BelMuMHaMu: CpaBHEHHE
o Macce (eIMHUIIA MaCChl —
KHJIOTPaMM ); U3MEPEHUE JITHHBI
(eIMHMLIBI JUTUHBI — METp,
JeLUMeTp, CAHTUMETP,
MUJUIUMETP), BPEMEHHU (€AMHUILIBI
BPEMEHU — Yac, MUHYTA).
CooTHOUIEHUSsI MEXIY eTMHULIAMU
BenMumHbI (B penenax 100),
peleHre MPaKTUYeCKHX 3a/1a4.

H3Mepenne BeTnYuH.

OO6cyxaeHne NpakTHYECKUX cuTyanuil. Paznuuenue eAMHUI U3MEPEHUsT OJTHON
¥ TOH K€ BeJTMYMHBI, YCTAHOBJICHUE MEX/1Y HUMHU OTHOIIeHuUs (OobIIe,
MEHBIIIE, PABHO), 3aIllUCh pe3yibTaTa cpaBHeHMs. CpaBHEHHE 110 POCTY, Macce,
BO3PACTY B )KUTEHCKON CUTyallUy U MPH pelICHUH y4eOHBIX 3a/1a4.

IIpoexTHBIC 3aaHUs ¢ BETUYMHAMU, HAIIPUMEDP BPEMEHEM: YTEHUE PACIIUCAHU,
rpaguka paboThl; COCTABIEHUE CXEMBI JUISl OIPEAEICHUs OTPE3KA BPEMEHH;
YCTAHOBJICHHUEC COOTHOIICHWA MCXKAY CAUHHUIIAMU BPEMCHHA: TOJA0M, MECALIEM,
HEJENEH, CyTKaMH.

[TponeneBTHKA HCCIIEOBATENBCKON pabOTHI: MEPEX0l OT OJHHUX €IUHHII
M3MEpEHUS BEIMYUH K APYTrUM, 0OpaTHBIN Mepexo/1; WLTIOCTpaIHs epexoa ¢

IIOMOIIBIO MOACIIH.
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Apudmernueckue
JNEUCTBUSA

(58 u)

YcTHOE CIIOKEHHE U BBIUMTaHHE
grcen B npeaenax 100 6e3
nepexojia v ¢ mepexo oM 4epes
pasps.

I[IuceMeHHOE CII0KEHUE U

BBIYMTaHUE uncen B npeaenax 100.

HepeMeCTI/ITGHBHoe, COYCTAaTCIBbHOC

CBOMCTBA CJIOKEHHS, HX
MPUMEHEHUE JIJIS1 BBIYMCICHUM.
BzanMocBsI3b KOMIIOHEHTOB U
pe3ynbTaTa IeUCTBUS CIOKEHUS,
Jencreus Beluutanud. [Iposepka
pe3yJibTaTa BEIYMCICHUS
(peanpHOCTH OTBETA, OOpATHOE
JICUCTBUE).

JlelicTBUS YMHOKEHUS U JETICHUS
yrcell. B3anMoCBSI3b CIIOKSHUS U
yMHOkeHMs. Mimroctpanus
YMHOKEHHS C TOMOIIBIO
MPEAMETHON MOJIENIA CIOKETHOM

CUTYallHUH.

VYipaxkHeHus: pa3inyeHue NpuéMoB BbIYMCIEHUS (YCTHBIE U
NUChbMEHHBIE). Bb160p y100HOTO crioco0a BHIIOTHEHNUS ACHCTBHSL.
[IpakTryeckas NesiTeIbHOCTb: YCTHBIE U IUCbMEHHbIE TPUEMBI
BbruuciieHuil. [lpukuaka pe3ynprara BbIIIOJHEHHS JEHCTBUS.
KommeHnTupoBaHue X0/a BBIMOJIHEHUS apU(PMETUIECKOTO IEHCTBHS C
HCIOJIb30BAHUEM MaTEMATUYECKON TEPMUHOJIOTUH (JECITKH, €IUHULIBL,
CyMMa, pa3HOCTb U Jp.).

[IponeneBTHKa Hcciae10BaTENbCKON paOOTHI: BBIIOJHEHUE 3aJaHUs
pa3HbIMH cr1ioco0amMu (BBIYMCIIEHUS C UCIIOJIb30BAHUEM
[IEPEMECTUTENBHOI0, COYETATEILHOTO CBOMCTB CIIOKEHHUS).
OOBsicHEHHE C TOMOIIBIO MOJIENIH TPUEMOB HAX0XKJICHHS CYyMMBI,
pasHocTH. Vicnonp3oBanue npasuil (yMHOkeHus Ha 0, Ha 1) npu
BBIYHCIICHUH.

VY4eOHbIi [uanor: yyactue B 00CYKIECHUH BO3MOXHBIX OLIMOOK B
BBINOJIHEHUH apU(PMETHUECKUX TeHCTBU.

JuddepeHurpoBaHHbIe 331aHUS HA TPOBEIEHUE KOHTPOJIS U
caMOKOHTpoJIs. [IpoBepka xo/1a ¥ pe3ysbTara BBINOIHEHUS! JEHCTBUS 110
anroputmy. OnieHKa palioOHAIbHOCTH BBIOPAHHOTO NMPUEMA BBIYUCIICHUS.
Y cTaHOBIIEHUE COOTBETCTBUSI MEXKAY MAaTEMaTUUECKUM BBIPAKEHUEM U
€r0 TEKCTOBBIM OIMCAHUEM.

PaGora B rpynnax: npuBereHne IPUMEPOB, WIUTFOCTPUPYIOIINX CMBICIT
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Ha3Banus KOMIIOHEHTOB J1€MCTBHI
YMHOXKEHHSI, JICTICHUSI.

TabnuuHoe yMHOXKEHHUE B IIpeienax
50. TabnuuHbIe cirydan
YMHOXEHHSI, IeTICHUS TIPU
BBIYHMCIICHUSIX U PEIICHUH 3a]1a4.
YMmuoxenue Ha 1, Ha 0 (110
npasuiy). [lepemecturtenbuoe
CBOMCTBO YMHOXEHHUS.
B3anmMocBsI3b KOMIIOHEHTOB U
pe3ynbTaTa I1eUCTBUS YMHOKEHHUS,
JEUCTBUS JI€TICHUSI.

HewuzBecTHbINI KOMITIOHEHT JEHCTBUSA
CJIOKEHUS, IEHCTBUS BBIYUTAHNUS,
€ro HaxOXJICHHE.

YucioBoe BbIpaKEHHE: YTEHUE,
3aIUCh, BEIYUCIICHNE 3HAUCHUS.
[Topsimok BBIMOJIHEHUS IEUCTBUH B
YHMCJIOBOM BBIPAXKEHHUH, CIIOKEHUS U
BbIUMTaHUS (cO ckoOKkamu/6e3

ck060k) B penenax 100 (He Oosee

apu(MeTHIECKOTO ACUCTBUS, CBOMCTBA AeiCTBHL. OOCYKIeHNEe CMbICIA
MCIOJIH30BAHUS CKOOOK B 3aIMCH YUCIIOBOTO BBIPAKEHHSI; 3aIIUCh
peIIeHHsI ¢ TTIOMOIIBIO Pa3HBIX YHCIIOBBIX BHIPAXKCHUN.

OdopmiteHre MaTEMaTUYECKOH 3aIMCH: COCTABIICHHUE U TIPOBEPKa
HMCTHHHOCTU MaTeMaTHYECKUX YTBEPKACHUH OTHOCUTEIHHO Pa3HOCTHOTO
CpaBHEHMSI YK CEJ, BETMYUH (IJTUH, Macc U TIp.).

PaGora B rpymmnax: Hax0X/JIeHHE U O0bICHEHHE BO3MOXHBIX TPHUYHH
OIIMOOK B COCTABJICHHH YHCIIOBOTO BBIPAXKCHUS, HAXOXKICHUU €T0
3HAYCHUS.

JuddepennupoBaHHOe 3aaHKe: 00BICHEHNE X012 BBITIOTHEHUS
BBIUUCIICHUH 110 00pa3ily. [[puMeHeHue mpaBmil MOPSIKa BBITOTHCHHS
NeicTBUM; 00bSICHEHHE BO3MOXHBIX OIIHMOOK.

MoaenupoBaHKe€: UCIIOIb30BAHUE MPEIMETHON MOJICIIH CHOKETHOU
CUTYAIIUH! ISl COCTABIICHHSI YMCIOBOTO BBIPAXKEHHS CO CKOOKaMHU.
CpaBHeHHUE 3HAUECHUN YHCTIOBBIX BBIPAKEHUH, 3aITUCAHHBIX C TTOMOIIBIO
OJIHUX U T€X K€ YMCEN U 3HAKOB JIEHCTBUS, CO CKOOKaMH U 6e3 CKOOOK.
Br160p 4ncII0BOTO BBIpAXKEHUS, COOTBETCTBYIOIIETO CIO)KETHOW CHTYaIlHH.
[IporneneBTHKa HCCle0BATEILCKOM pabOThI: palliOHaIbHbIE TPUEMBI

BBIYUCIIEHUH.
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TpEX AEMCTBUI); HAXOXKIECHUE ETO
3HaueHus. Beluntanue cymmsl u3
yucia, Yuciaa U3 CyMMBI.
Beruucnenue cyMMbl, pa3HOCTH
YAOOHBIM CIIOCOOOM COJIepHKAIIEM

NEeNCTBUS.
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TexcToBrIe 3aJadu

(12 9)

UreHue, npecTaBlIeHUE TEKCTa
3aJlayM B BUJIC PUCYHKA, CXEMBbI WU
JIPYroxl MOJENH.

[Inan pewreHus 3a1a4u B 1Ba
JEHCTBUS, BBIOOD
COOTBETCTBYIOIIUX IIAHY
apuMeTHYECKUX IEHCTBUH.
3anuck pelieHus ¥ OTBETA 3a/1a4Hu.
Pemennie TeKCTOBBIX 33724 HA
MIPUMEHEHHE CMBICTIA
apu(pMETUIECKOTO JEHCTBUS
(cnoxeHue, BEBIUUTAHKE,
YMHOXXEHUe, AeneHue). PacuétHele
3aJjauy Ha
yBeJIMUYEHUE/yMEHbIIIEHUE
BEJIMYMHBI HA HECKOJIBKO E€MHUIL/B
HECKOJIbKO pa3. dukcanus oTBeTa K
3aJla4ye U ero NpoBepKa
(popmynupoBaHue, mpoBepka Ha

AOCTOBEPHOCTD, CIICAOBAHUC ITJIAHY,

YreHne TeKcTa 3a4a4u C yUETOM MPEIIaracMoro 3aJaHusl: HalTH yCIIOBUE
1 Bonpoc 3anayu. CpaBHEHHE PA3JINYHBIX TEKCTOB, OTBET Ha BOIIPOC:
ABJIIETCS JIU TEKCT 3aa4ei?

CooTHeceHure TeKCTa 3a/1auu ¢ €€ WILTIOCTPALUe, CXEMOM, MOJIENbIO.
CocrapneHue 3a7auil 110 pUCYHKY (CXeMe, MOJIENH, PELICHHUIO).
HaGnronenue 3a U3MEHEHHEM XO/a PEeLIeHNs 3a7jauil IPY U3MEHEHUH
yCJIOBHS (BOTIPOCA).

VYipakHeHus: MO3TAITHOE PELIEHUE TEKCTOBOM 3a7aui: aHAJIMU3 IaHHBIX,
UX NIPEACTABICHUE Ha MOJIEIH U UCIIOJIb30BAHUE B XOJE ITOMCKA UIEU
pEeLLEeHMs; COCTAaBJICHUE IJIaHa; COCTaBJIEHUE apU(PMETUYECKHUX JAEHCTBHH B
COOTBETCTBUHU C IJIAHOM; UCIIOJIb30BAHNE MOJIENH ISl PEIIEHNUs, TTIOUCK
Jpyroro croco6a u ap.

[Tony4yeHue oTBeTa Ha BOIIPOC 33/1a4M MyTEM paccyxeHus (6e3
BBIYMCIICHHH ).

Y4eOHblIil 1uanor: HaxoKJIeHHe OAHON U3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYMH IIPU PEIIEHUH 3aa4 OBITOBOIO XapakTepa («Ha BpeMsi», «Ha
KYIUTIO-TIPOJIaXKy» U 11p.). Ilouck pas3HbIX perieHuii ogHoi 3anaun. Pasubie
¢dopmbl 3ancu penieHus (0hopMIIeHuUS).

Pa6ota B rpynmnax. CocTaBiieHne 3a/1a4 ¢ 3aJJaHHBIM MaTEMaTHYECKUM

OTHOILICHUEM, 110 3aJaHHOMY YHUCJIOBOMY BBIPAXKCHUIO. CocraBnenune
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COOTBCTCTBHUC IMOCTABJICHHOMY

BOIIPOCY).

MOJIEJIH, TIJIaHa pelieHus 3aaaun. HazHaueHne ckoOOK B 3aITUCH
YHMCJIOBOT'O BHIPAXKEHUS IIPU PEUICHUU 33]1a4H.

KoHTposb ¥ caMOKOHTPOJIb NP pelIeHu  3a1a4. AHaIu3 00pa3ioB
3alKCH PeleHus 3a7auu o JEHCTBUAM U ¢ TOMOIIBIO YHCIOBOTO

BBIPAKCHUSL.

[IpocTpaHcTBEHHBIE
OTHOIICHUS U
TrE€OMETPUUECKHE
(burypsr

(20 4)

PacnioznaBanue u u3o0pakeHue
TreOMETPUUYECKUX PUTYp: TOUKA,
npsiMasi, IpsIMOU yroJi, JOMaHasi,
MHOroyrojsHUuK. [IoctpoeHnue
OTpe3Ka 3aIaHHOM JJIHBI C
MOMOIIIbIO JTHHEHKU. M300pakenue
Ha KJleT4yaToi Oymare
MIPSIMOYTOJIBHUKA C 33]JaHHBIMU
JUIMHaM¥ CTOPOH, KBaJpara ¢
3aJaHHOM JUIMHOM CTOPOHBI.
Jnuna nomanou. 3mepenne

nepuMeTpa

Urposeie ynpaxxknenus: «Onumu ¢urypy», «Hapucyii purypy mo
UHCTpYKUUN», «Halian moaenu ¢puryp B okpyxaromem»  T. 1.
VYnpaxHenue: GopMyIupoBaHHe OTBETOB Ha BONIPOCHI 00 00IeM U
pa3IMYHOM reOMETPUUECKUX (PUryp.

[IpakTuueckas padota: rpaduueckre 1 U3MEPUTEIbHBIC TEHCTBUS TTPU
yuéTe B3aMMHOT'0 PacIoJIOKEHUs PUTyp UM UX YacTel Mpu
n300pakeHNH, CPAaBHEHHE C 0Opa3IOM.

W3mepeHune pacCTOSHUN € UCTIOIb30BAaHUEM 33/1aHHBIX WM
CaMOCTOSITENIbHO BBIOpaHHBIX equHUI. V300pakeHne ToMaHbIX ¢
MOMOIIIBIO JIMHEHKHU U OT PyKH, Ha HEIMHOBAHHOW U KJIeT4aTol Oymare.
[TpakTyeckue paboOTHI: ONpeieeHne pa3MepOB FreOMETPUIECKUX PUTYP

Ha IJI1a3, ¢ IOMOIIbI0 U3MEPUTENBHBIX MHCTPYMEHTOB. [locTpoenne n
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JTAaHHOT0/M300pKEHHOTO
MPSIMOYTOJIbHUKA (KBaapara),
3aIlUCh pe3yabTaTa U3MEPEHHS B
CaHTUMETpaXx.

Touka; KoHeI[ OTpe3Ka, BEpUINHA
MHOTOYTOJIbHUKA.

O06o03HaueHne TOUKH OYKBOM

JJAaTHUHCKOTI'O aJ'I(baBI/ITa.

0003HaYCHHE MTPSMOYTOJIBHHKA C 33IaHHBIMH JYTHAHAMUA CTOPOH Ha
KJIeT4aToi Oymare.

Haxoxnenne nepumerpa npsiMoyrojbHHKA, KBaJpaTa, COCTABICHUE
YHCJIOBOTO PABEHCTBA MPU BBIYUCICHUN TIEPUMETPA MPSIMOYTOJIbHHKA.
KoHcTpynpoBanue reoMeTpruecKoil (pUrypsl U3 Oymaru mo 3aJaHHOMY
npaBUiTy WiIM 00pasiy. TBopueckue 3alaHus: OpUraMH U T. 1.
Y4eOHBbIi qUallor: pacCTOsSHUE KaK JUIMHA OTPE3Ka, HaXO0XKICHUE U
NPUKH]IKA PACCTOSTHUIMA. M CIIonb30BaHue pa3inyHbIX HCTOYHUKOB

uH(pOpMaLMU U ONPEAEIEHUN Pa3MEPOB U MPOTKEHHOCTEH.

MaremaTuueckas
nHpopmanus

(15 4)

Haxoxnenue, GpopMynupoBaHue
OJTHOTO-/IBYX OOIIHUX

MPHU3HAKOB Habopa
MaTEMaTHYECKUX OOBEKTOB: YHCE,
BEJIMYMH, TEOMETPHUECKUX QUTYD.
Knaccugukanus o0beKTOB 10
3aJJaHHOMY HJIM CAMOCTOSITENIbHO
YCTaHOBJIEHHOMY OCHOBAHHIO.
3aKOHOMEPHOCTD B PAJTY YUCET,
reoMeTpHUecKuX (HUryp, oObeKToB
IIOBCEIHEBHOM KU3HU: €€
0O0BSICHEHHE C UCIIOJIb30BAaHUEM

MaTeMaTH4IeCKOi TEPMHUHOJIOTUH.

PacrniozHaBaHue B OKpy’KarolieM MUPE CHUTYaluid, KOTOPBIE [eIeco00pa3Ho
chopMyIMPOBATh Ha A3bIKE MATEMATUKH U PELIMTh MAaTeMaTHYECKUMU
CpEeICTBAMHU.

Pabora ¢ uapopmanueil: ureHue Tabnuibl (pacnucanue, rpagpuk padboThl,
CXeMy), HaXOXKJeHnEe HH(OPMAIUH, YIOBICTBOPSIOIICH 38 JaHHOMY
ycnoBHIo 3aj1aun. CocTaBieHue BOIIPOCOB MO TabHIIe.

Pab6ota B mapax/rpynnax. Kanennaps. Cxembl MapipyToB.

Pabora ¢ undopmarmeil: anaan3 uHpopMaluu, NpeAcTaBIeHHON Ha
PHICYHKE U B TEKCTE 33aHUS.

O6CY)K,Z[CHI/IC ImpaBuJI pa60TBI C JJICKTPOHHBIMHU CpCACTBAMU O6y‘{CHI/I$I.
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BepHble (MCTUHHBIE) U HEBEPHbIE
(JIO>)KHBIE) YTBEPKACHMUS,
coJiepKalie KOJIUYECTBEHHBIE,
IIPOCTPAHCTBEHHbIE OTHOLICHUS,
3aBUCUMOCTH MEXKIY
YHCIaMU/BETMYNHAMU.
KoHnctpyupoBaHue yTBep>xIeHHH ¢
HCIOJIb30BAHUEM CJIOB «KaXKIbII,
«BCEY.

Pabora ¢ Tabnunamu: u3BIeYeHUE U
UCIOJIb30BAaHUE JUIsl OTBETA Ha
BONpOC HHpOpMaIHnY,
MIpe/ICTaBICHHOMN B TaOJMIIe
(TaONUIIBI CIIOKEHUS, YMHOKEHUS,
rpaduK AeXypcTB, HAOIIOIEHUS B
IIPUPOJIE U TIP.); BHECEHHE JAHHBIX B
Tabnuity. JlomomHenue Moaenen
(cxem, n3o0pakeHu) TOTOBBIMH
YHCIIOBBIMH JJAHHBIMH.

[IpaBuio cocTaBieHus psiaa YUCe,
BEJIMYHMH, TEOMETPUUECKUX DUTYP

(popmynupoBaHue npaBuia,
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MpOBEpKa MpaBuia, JONOTHEHNE
psna).

AnropuTMBI (MMPUEMBI, IPABHIIA)
YCTHBIX U MUCbMEHHBIX
BBIYMCIICHUM, U3MEPEHUN U
MIOCTPOCHHSI TEOMETPHUUECKUX
¢uryp. [IpaBuna paboTsl ¢
ANEKTPOHHBIMU CPEJICTBAMU

o0OydeHusl.

Pe3eps (10 u)
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3 KUIACC (136 YACOB)

Tema, pa3nen Kypca,

KOJIHU4Y€CTBO YacoB

IIpeameTrHoe conepxxanue

MeToabl 1 popMBbI OpraHu3anuu 00ydeHus.

XapaKTepl/ICTI/IKa HEATECJIbHOCTH oﬁyqaloumxca

Yucna

(10 u)

Uucna B npenenax 1000: urenue,
3aIuCh, CPaBHEHUE, MPECTaBICHUE
B BUJIE CYMMBI pa3psAHbIX
CJIaraeMbIX.

PaBeHcTBa 1 HEpaBeHCTBA: YTEHHE,
COCTaBJICHHUE, YCTAHOBJICHHE
HUCTUHHOCTH (BEPHOE/HEBEPHOE).
VYBennueHne/yMeHbIIEHUE YnCia B
HECKOJIBKO pas.

KpatHoe cpaBHeHUe yncen.

CBoiicTBa yncen.

YcTHasA U MMCbMEHHAs padoTa ¢ YMCIaMH: COCTaBJICHUE U YTEHUE,
CpaBHEHHE U YHOpPsI04YEHNUE, IPEJICTABICHHE B BUAEC CYMMBI Pa3psIHbIX
cJIaraeMbIX M JIOTIOJIHEHHE 10 33JaHHOr0 YKcia; BEIOOp YHCel ¢
3aJJaHHBIMH CBOMCTBAMHM (UHCIIO €IUHUIL pa3psaa, YETHOCTD | T. I1.).
[TpakTudeckas pabora: pa3nTuueHue, Ha3bIBAHUE H 3aITUCh
MaTeMaTHYeCKUX TEPMUHOB, 3HAKOB; X MCII0JIb30BaHUE Ha NHUCbME U B
peuu npu GOpMyIUpOBaHUM BbIBOJA, OOBSICHEHUH OTBETA, BEIEHUU
MaTEMaTUYECKHUX 3aUCei.

Pabora B rpynnax. OOHapyxeHHe 1 TpoBepKa OOIIEro CBONCTBA IPYIIITbI
YHCell, HTOUCK YHUKAJIbHBIX CBOMCTB YMCIIAa U3 TPYIIIBI YHCEIL.
VYrpaXHEHUs: UCII0JIb30BaHHE JIATUHCKUX OYKB JJIs 3aIMCH CBOWMCTB
apupMeTHUUECKUX JeUCTBUIN, 0003HAUEHUSI TEOMETPUUECKUX PUTYP.
Urpei-cOpeBHOBaHHMS, CBSI3aHHBIE C aHAIM30M MaTEMAaTHIECKOTO TEKCTa,
pacripeniesieHueM yrcen (Ipyrux 00beKTOB) Ha IPYIIIBI IO OJTHOMY-/IBYM
CYIIECTBEHHBIM OCHOBAHUSM, MPEJICTABICHUEM YHCIIa Pa3HBIMHU
crocobamu (B BUe MPEAMETHON MOJENN, CYMMBI pa3psiIHBIX ClIaraeéMbIX,

CJIOBECHOM WK ITU(POBOIA 3aMMCH ), UCTIOIb30BAaHUEM YHCIOBBIX JTAHHBIX
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AJIA TIOCTPOCHUSA YTBCPIKACHUA, MATEMATUYCCKOT'O TCKCTA C YHMCIIOBBIMU

JAHHBIMH (HaIpUMep, TEKCTa OOBSICHEHNUS) U IPOBEPKU €r0 UCTUHHOCTH.

Beaunuunel

(10 u)

Macca (eauHHUIIa MAaCChl — TPaMM);
COOTHOIIIEHUE MEXKIY KUIOTPAaMMOM
Y TPaMMOM; OTHOLIICHHE
«TsDKeNee/erde Ha/By.

CroumocTts (e1uHULBl — pyOJIb,
KOIEelKa); yCTaHOBIIEHUE
OTHOIICHHUS «JI0POKe/IeIeBIIe
Ha/BY.

CooTHOIICHNE «IIeHa, KOJNIECTBO,
CTOMMOCTb» B IPAKTHUECKOMN
CUTYaIUH.

Bpewms (enunuiia BpemMenn —
CEKYH/Ia); YCTaHOBJICHUE
OTHOIIECHUS «ObICTpee/MeJIeHHEee
Ha/B». COOTHOIIIEHUE «HAYaJo,
OKOHYaHUE, MPOJIOJIKUTEITLHOCTD

COOBITHS» B MPAKTUYECKOM

Y4eOHbIl quanor: o0CyXJIeHHE MPAKTHIYECKUX CUTYaIUH.

Curyauuu He0OX0IUMOTO Mepexoia OT OJHUX SAUHHI] U3MEPEHUS
BEJIMYMHBI K IPYTUM. Y CTaHOBJIEHUE OTHOIIEHUs (O0JIbIIIEe, MEHBIIIE,
pPaBHO) MEX]ly 3HAUEHUSIMU BEJIMYMHBI, IPEICTABICHHBIMU B Pa3HBIX
enuHunax. [I[ppumeHeHre COOTHOIIEHUH MEXTy BETMUMHAMU B CUTYaLUAX
KYIUTU-TIPOJIaXKH, ABMOXKEHUS, padoThl. [Ipukuka 3HaueHUS BEIUYUHBI HA
a3, IpoBepKa U3MEPEHHEM, PacuETaMH.

MonenrpoBaHue: UCIIONIb30BAaHUE MTPEAMETHON MOAEIH /ISl WILTIOCTPALUU
3aBHCHUMOCTH MEKy BeTUYMHAMHU (00JIbIlIe/MEHBIIIE), X0a BHIITIOJTHEHUS
apudMeTHUecKuX JeHcTBUH ¢ BeTMYMHAMU (CI0XKEHHE, BBIYUTAHHE,
yBeJIM4YeHHE/yMEHbIIIEHUE B HECKOJILKO pa3) B CIIydasiX, CBOJUMBIX K
YCTHBIM BBIYUCIICHUSM.

KommenTtupoBanue. [Ipeacrapnenue 3HaueHNs BETUYUHBI B 33JaHHBIX
€IMHHLIaX, KOMMEHTUPOBAaHUE NIEPEX0/IA OT OJHUX €IUHUI] K IPYTrUM
(OHOPOIHBIM).

[TponeneBTHKa HUCCIEA0BATEILCKOM paOOThI: ONPEENATH C TIOMOIIbIO

M(POBBIX U AHAIOTOBBIX MPUOOPOB, U3IMEPUTEIBHBIX HHCTPYMEHTOB
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CUTYaIIH.
JnuHa (equHuLA JUTHHBL —
MUJUTUMETP, KUIIOMETP);
COOTHOUIEHUE MEXY BETUYMHAMU
B MIPEJIeNIax THICSYH.

[Tnomane (€ AMHUIIBI IO —
KBaJIpaTHBIA METP, KBAIPATHBIN
CaHTUMETP, KBaIpaTHBIN
TEIUMETD).

Pacuér Bpemenu. CooTHoIIeHNE
«Ha4ajao, OKOHYaHUE,
MIPOJOIKUTENHEHOCTD COOBITHS B
MIPAKTHYECKOU CUTYalUH.
CooTHo1ieHne «0oblIe/MeHbIlIe
Ha/B» B CHUTYyallUl CPAaBHEHUS
MPEeIMETOB U 0OBEKTOB HA OCHOBE

HU3MEPCHHA BCJIIMYNH.

JUIMHY, MacCy, BPEMs; BBIIOJIHATH IPUKUAKY U OLIEHKY PE3yJIbTaTa

MU3MEPEHH; ONPEAEISITh NPOJOJIKUTEILHOCTh COOBITHS

Apudmernueckue
JNENUCTBUSA

(48 u)

Y CcTHBIE BBIUMCIICHUS, CBOJAUMBIE K
nerctBusM B ipenenax 100
(TabnuuHOE U BHETAOIUYHOE

YMHOKEHHE, IeJICHUE, TIEHCTBHS C

VYrpaxHeHus: yCTHbIE U MUCbMEHHbIE TPUEMBI BBIUUCIICHUH.
Y cTHOE BBIUMCIIEHUE B CITyYasiX, CBOAUMBIX K JIecTBUIM B mipeaenax 100
(me¥icTBUS C necATKaMU, COTHIMHU, yMHOXKEHHE U Aenenue Ha 1, 10, 100).

HevictBus ¢ unciaamu 0 u 1.
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KpPYTIJIbIMU YHCIIAMHU).

[TuceMeHHOE c10XKEeHUE, BHIYUTAHNE
yucen B npenenax 1000. JleiictBus ¢
yucnamu O u 1.

B3auMocBsA3b yMHOKEHUA U
JICJICHUS.

[TucbMeHHOE YMHOXKEHUE B
CTOJIOUK, MUCbMEHHOE JIeJIEHUE
YTOJIKOM.

[InceMeHHOE YMHOKEHME, IETICHUE
Ha OJIHO3HAYHOE YKCJIO B Ipeaeax
1000.

[IpoBepka pe3ynbpTaTa BHIYMCIECHUS
(mpUKHIKA WM OLIEHKA pe3yibTara,
oOpaTHoe JeliCTBUE, TPUMEHEHNE
JITOpUTMa, UCIIOJIb30BAHHE
KaJIbKYJIATOPA).

[lepemectuTenbHOE, COYETATEIBHOE
CBOMCTBA CIIOXKEHUS, YMHOKEHUS
IIPU BBIYMCIICHUSAX.

Haxoxaenue Hen3BECTHOTO

IIpukunaka pe3ynbrara BBITIOJIHEHUS NEUCTBUS.

KomMmeHTHpOBaHME X0/1a BBIUMCIEHUI € UCIIOJIb30BAHUEM
MaTeMaTU4yeCcKoil TepmuHoiaoruu. [lpumenenue npaBui nmopsaka
BBITIOJIHEHUS JCHCTBUI B MIPEJIOKEHHON CUTYalluH U TIPU
KOHCTPYHUPOBAHUE YUCIOBOTO BBIPAXKEHHUS C 3aJaHHBIM TOPSAKOM
BBITNIOJIHEHUS ielicTBUI. CpaBHEHHE YHCIIOBBIX BhIpAXKEHUN 0€3
BBIYMCIICHHH.

YupakHeHUE Ha CAMOKOHTPOIIb: 00CYKICHHE BO3MOKHBIX OIIHOOK B
BBIYHUCIICHUSIX 110 AJITOPUTMY, IIPH HAXO0XKJACHUH 3HAYCHUS YHCIIOBOTO
BhIpakeHus. O1leHKa palmoHaIbHOCTH BeIuucieHus. [IpoBepka xona u
pe3ynbTaTa BbIIOJHEHUS JEHCTBUS.

JMuddepenurpoBaHHoe 3aaHKe: MPUBEICHIE IPUMEPOB,
WJUTIOCTPUPYIOIIMX CMBICIT IETIEHUS C OCTATKOM, HHTEPIPETAIUIO
pe3yJibTaTa JAeJICHUs B MPAKTUYECKON CUTYallH.

Odopmienne MaTeMaTHYeCKO 3aliCh: COCTaBIEHUE U MPOBEPKa
MPAaBUJIBHOCTH MaTeMaTHYECKUX YTBEPKICHUNH OTHOCUTENHLHO Habopa
MaTeMaTUYeCKUX 0ObEKTOB (YMCEN, BEJIMUNH, YUCIOBBIX BBIPAKEHUH,
reOMEeTPUUECKUX GUryp).

Habmtoienue 3akoHOMEepHOCTEH, OOIIETO U Pa3IMYHOTO B XOJI€
BBITIOJTHEHUS IEUCTBUI OJTHOM CTYyINEHU (CII0KEHUS-BBIYUTAHUS,

YMHOKEHUS-IETICHUS ).
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KOMIIOHEHTa apu(HMETHUECKOTO
JICACTBUA.

[Topsinok neicTBUl B YUCIOBOM
BBIPQKEHUH, 3HAUEHUE YHUCIIOBOTO
BBIPAXKEHHUSI, COJIEPIKAILETO
HECKOJIbKO JIeHCTBUI (CO
CKoOKkamm/6e3 CKOOOK), ¢
BbhIuKcieHus MU B ipeaenax 1000.
OnHOpOAHBIC BETUYUHBI: CIIOKEHUE
Y BBIYUTaAHUE.

PaBeHCTBO ¢ HEU3BECTHBIM YHUCIIOM,
3aMMcaHHbIM OyKBOM.

YMHOKEHUE U JEIEHUE KPYIII0ro
YHUCJIa Ha OJHO3HAYHOE YHUCIIO.
YMHOXEHUE CyMMBbI Ha YHUCIIO.
Jlenenuie TpEX3HAYHOTO YKCIIa HA
OJIHO3HAYHOE YTOJKOM. Jlermenne

CYMMBI Ha YHUCIIO.

MonenupoBaHue: HCIIOIB30BAHKE MTPEIMETHBIX MOJIENCH T 00BSICHEHUS

crioco0a (mpuéma) Hax0XKIeHHUsI HEU3BECTHOI'O KOMIIOHEHTA
apu(PMETHIECKOTO JICHCTBUS.

anan(HeHI/m: AJITOPUTMBI CIIOKCHUSA WU BbIYUTAHUA TpéX3HaLIHBIX YHUCCII,

JIEJICHUS C OCTaTKOM, YCTAHOBJICHUS NOPs/IKA IEUCTBUI IIPU HAXO0KICHUH

SHA4YCHUA YU CJIOBOI'O BBIPAKCHUA.
PabGota B rpyimmax. Cocrasiienue HHCTPYKIUU YMHO)KCHI/ISI/I[CJ'IGHI/IH Ha

KpYTJIOC YHUCJIO, ACTICHUS YUCCII HO,Z[60pOM.

TekcToBbIC 3a7a4n

(23 u)

PaGora ¢ TekcToBOI1 3aqa4eii;
aHaJIu3 JaHHBIX U OTHOILIEHUH,

MMpeaACTaBJICHHUE HA MOJCIIN,

MO,I[CHHpOBaHI/ICZ COCTaBJICHUC U MCIIOJIb30BAHHUEC MOJCIIN (pI/ICYHOK,

cXeMma, Ta6m/1ua, AuarpamMma, KpaTtkas 3aHI/ICB) Ha pa3HbIX 3Tallax pCHICHUSA

3a7a4H.
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IUIAHUPOBAHUE X014 PELICHUS
3ajad, pemeHne apupMeTuIecKkum
croco6oM. 3a1auu Ha TOHUMAaHUe
CMBbICIIa apU(METHUCCKHUX JICHCTBHMA
(B TOM 4HucCIE IENEHUSI C OCTATKOM),
oTHomeHHH (OoJbIIe/MEHbBIIIE HA/B),
3aBUCUMOCTEH (KyIJIs-poJaka,
pacuér BpeMeHH, KOJIMYECTBa), Ha
CpaBHEHUE (pa3HOCTHOE, KpaTHOE).
3anuce pemeHus 3a1a4u 1o
JEUCTBUSAM U C TIOMOIIBIO
YHCIIOBOTO BhIpaxkeHus. [IpoBepka
pEIIEeHNUs U OlLIEHKA MTOJIyY€HHOTO
pe3yJbTarta.

Jlo1s1 BeTMYUHBL: TI0JIOBUHA,
4eTBEPTh B MPAKTUYECKOMN
CUTYyalluH; CPAaBHEHUE J0JIEN OJTHOU

BECIINYNHEI.

Y4eOHbII 1UaNor: HaXOXKIACHUE OJJHON M3 TPEX B3aUMOCBS3aHHBIX
BEJIMYMH IIPU PEIICHUN 3aa4 («Ha ABM)KEHUE», «Ha padoTy» U IIp.).
Pabota B rpynnax. Pemenue 3amau ¢ KOCBEeHHOH (hOPMYIUPOBKOI
yCIIOBUS, 3a7ja4 Ha JIEJICHUE C OCTATKOM, 3aJa4, WIIOCTPUPYIOIIUX CMbICII
YMHOXXEHHUSI CYMMBI Ha YHCII0; O(OPMIICHHE PA3HBIX CIIOCOOOB PEIICHHS
3aj1auu (HampuMep, pUBEACHNUE K €JUHUIIE, KPaTHOE CPABHEHUE); TIOUCK
BCEX pPEIICHUIA.

KommenTuposanue. Onucanue xoaa pacCykIeHUs Ul PEILICHUs 3aJaun:
10 BOIIPOCaM, C KOMMEHTHPOBAHUEM, COCTABJIEHUEM BbIPAKEHUSI.
VYipakHeHus: Ha KOHTPOJIb U CAMOKOHTPOJIb IIPU PEILIEHUU 3a7ad. AHaAIIN3
00pa3LoB 3alMCH PELICHU 3a/Jauy 110 IEHCTBHUSIM U C TOMOILBIO
YHCJIOBOTO BBIPAYKEHUS.

MonenrpoBaHue: BOCCTAHOBIIEHHE XO/a PEIICHUS 3a/Ja41 [10 YUCIOBOMY
BBIPAXEHUIO WK JApyroil 3anuck e€ pemieHusi. CpaBHeHHE 3a/1a4.
DopMyIMpOBaHUE MOJTHOIO U KPATKOI0 OTBETA K 3aJaue, aHAIU3
BO3MOYKHOCTH JIpyroro OTBeTa WM JAPYroro crnocoda ero moxy4eHus.
[IpakTrueckas paboTa: HaXOXKJACHUE JOTU BETUIUHBI.

CpaBHEHME A0JIe OJTHON BETUYHUHBI

IIpocTpancTBeHHBIE
OTHOIIECHHUS U

reOMETPHUICCKUEC

KonctpyupoBaHue reoMeTpuuecKkux
¢uryp (pazdbuenue Gurypsl Ha

4acTH, COCTaBJIeHUE PUTYPHI U3

HccnenoBanue 00BEKTOB OKpYyZKaromero Mupa: COrmoCTaBJICHUC UX C
HN3YUCHHBIMU I'€COMCTPHUICCKUMU (1)OpMaMI/I.

KoMmMmenTupoBanme xo/1a v pe3ynbTaTa nmovcka nHGOpMaIiuy o oA 1
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burypsl

yacTei).

cnocobax e€ HaxoxaeHus. PopMyJIMpOBaHHUE U IPOBEPKA UCTUHHOCTH

(20 1) IIepuMeTp MHOTOYrOJIbHUKA: YTBEPKJICHHUM O 3HAYCHUAX T€OMETPUYECKUX BEIIUYMH.
U3MEpEHNUe, BBIYNCIIEHUE, 3aMHUCh VYnpaxHenue: rpadgudyeckue U U3MepUTEIbHbIC 1HCTBUS IPU OCTPOSCHUN
paBeHCTBa. IPSMOYTOJIbHUKOB, KBa/IpaToOB C 3aJJaHHBIMU CBOMCTBAaMHU (IJIMHA
N3mepenue miomaam, 3anuch CTOPOHBI, 3HAUEHUE NIEPUMETPA, IUIOLIA/IN); ONIPEAEICHUE pa3MEPOB
pe3yJsibTaTa U3MEPEHUs B IIPEIMETOB Ha IJ1a3 ¢ NOCIEAYIOUIEH MPOBEPKON — U3MEPEHHUEM.
KBaJpaTHBIX CAHTUMETPaX. [TponeneBTHKA HCCIIENOBATENIBCKOM pabOTHI: cpaBHEHUE QUTYp 110
Beruucnenue miomanam IUIOINAAH, IEPUMETPY, CPABHEHUE OJJHOPOIHBIX BEJINUYMH.
IIPSIMOYTOJIbHMKA (KBaapaTa) ¢ HaxoxaeHnue miomaay npsMoyrojbHUKa, KBaJlpaTa, COCTaBICHHUE
3aJlaHHBIMU CTOPOHAMH, 3aIIHCh YKCJIOBOTO PAaBEHCTBA IPU BBIUMCIIEHUH IO IPSIMOYTOJIbHUKA
paBEHCTBA. (kBampaTa).
N300pakeHue Ha KieT4aToi Oymare KonctpyupoBanue u3 6ymaru reomerpudeckoi GUrypsl ¢ 3aaHHON
MPSIMOYTOJIBHUKA C 3a/laHHBIM JUIMHON CTOPOHBI (3HAYEHUEM NEPUMETPA, TUI0IIa ). MbIcieHHOe
3HaueHueM Iomanau. CpaBHeHHE [IPEJICTaBICHNUE U IKCIIEPUMEHTaIbHAsI IPOBEPKa BOZMOKHOCTH
Iomazaen Guryp ¢ moMoubio KOHCTPYUPOBAHMS 33 JaHHON reOMeTpru4ecKoil (pUrypsl.
HaJIOKECHMSL. VY4eOHbIi [uaor: COOTHOLIEHUE MEXY €IMHUIIAMHU TUTOIAIH,
MOCJEA0BATENbHOCTD ACHCTBHI IPU NEPEXOJIE OT OJHON €AMHULIBI
TJTOMIAAN K IPYTOH.
Maremartnueckas Knaccugukanus 00beKTOB 10 1ByM Pa6oTa B rpymnmax: moAroToBKa CyJI€HHUs O B3aUMOCBS3H U3Y4aeMbIX
uHpopManus IIPU3HAKAM. MaTeMaTHYeCKUX MOHATUH U (PaKTOB OKPY>KaIOIIeH NeCTBUTEIEHOCTH.
(154) BepHbie (MCTUHHBIE) U HEBEPHBIE [Tpumeps! cuTyanuii, KOTOpbIE 1E1ec000pa3HO (HOPMYIUPOBATH HA A3bIKE

72




(JIO>)KHBIE) YTBEPKACHUS:
KOHCTPYHPOBaHHUE, TPOBEPKA.
Jlornueckue paccyxJIeHus co
CBSI3KAMU «E€CJH ..., TO ...»,
«IO3TOMY», «3HAUUT.

Pabora c uadopmarnmeii:
W3BJICYCHHE U UCIIOIB30BAHUE JITIS
BBITIOJTHEHUS 331aHUi HH(POpMAIIUH,
MPEACTABICHHOM B TaOJIUIAX C
JTAHHBIMU O PEATbHBIX IpOLIeccax U
SIBIIGHUSIX OKPY>KAIOIIEro MUpa
(Hampumep, pacrnucaHue ypoKoB,
JBIKEHUS aBTOOYCOB, IOE3/10B);
BHECEHHE JIaHHBIX B TAOJIHUILY;
JIOTIOJTHEHUE YepTeKa JaHHBIMHU.
TaOnuIIb! CIOKEHUSI U YMHOXKESHHUS:
3aroJIHEHNE Ha OCHOBE PE3yJIbTaTOB
cuéra.

dopManu30BaHHOE ONUCAHUE
MOCIEA0BATEIBHOCTH IEUCTBUI

(MHCTpYKILMS, [IJIaH, CXeMa,

MaTEeMaTHKH, OOBSACHSITH U JI0KA3bIBATh MATEMAaTHYECKUMHU CPEICTBAMH.
Odopmiienne Matematuueckoi 3anucu. JuddepennupoBannoe 3aganue:
COCTaBJIEHUE YTBEPKJIEHUS Ha OCHOBE MH(OpMALUH, IPEICTaBIECHHON B
TEKCTOBOH (popmMe, HCIIOIB30BaHUE CBA30K «E€CIIH ..., TO ...», «II03TOMY,
«GHAYUT.

Odopmienue pe3ynbrara BEIUMCICHUS 110 AITOPUTMY.

Vcnonb30BaHue MaTeMaTH4eCKOH TEPMUHOJIOTUY JUTSI OITMCAHUS
CIO)KETHOW CUTYyalluH, OTHOLIEHUH U 3aBUCUMOCTEH.

[TpakTuyeckne paboOThI O YCTAHOBJICHHIO MTOCIIEIOBATEIIBHOCTH COOBITHIA,
JIEMCTBUM, CIOXKETa, BIOOPY M MPOBEPKE crioco0a IeHCTBUS B
IPEUI0KEHHON CUTYaLluu IS pa3peleHus npooaeMsl (WM OTBETa Ha
BOIIPOC).

MozenupoBaH#e IPEIOKEHHON CUTYalluH, HaXOKICHHE U
IIPEJICTaBICHNUE B TEKCTE WIN Irpa)UuecKu BceX HalWJICHHBIX PEIICHUN.
Pabota ¢ anroputmMamu: BOCIIpOU3BeIeHUE, BOCCTAHOBJICHHUE,
UCIMOJIb30BaHUE B OOLIMX M YACTHBIX CIy4asX aJlTOPUTMOB YCTHBIX U
MUCHMEHHBIX BBIYHCIICHUH (CII0KEHUE, BEIUNTAHUE, YMHOKCHHE,
JIeNIeHNE), TIOPSIKa ICHCTBHUI B YMCIOBOM BBIPAKCHHUHN, HAXOXKICHUS
nepuMeTpa U IO MPSIMOYTOJIbHUKA.

Pabota ¢ undopmanueil: yTeHne, cpaBHeHUE, HHTEPIPETaIHs,

HCIIOJIB30BAHUE B PCIICHNUN TaHHBIX, ITPEACTABIICHHBIX B TaOIMIHOMI
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QJITOPUTM).

AnroputMmsl (IpaBuiia) yCTHBIX U
IIUCbMEHHBIX BBIYUCICHUIN
(cnoxeHue, BBIYUTAHHE,
YMHOKEHHE, JICTICHUE ), TOPsAKa
JEUCTBUN B YMCIIOBOM BBIPAXKCHUH,
HaXO0XKJCHUS NIepuMeTpa 1
IUIOINAH, HOCTPOCHHUS
reOMETPHUECKUX (HUryp.
Crosnbuaras quarpamma: YTe€HUE,
UCIOJIb30BAHUE JTAHHBIX JJIS
peleHus yueOHbIX U MPaKTHUECKUX
3ajau.

ANTOpPUTMEI H3YYEHHUS MaTepHaa,
BBINOJIHEHUS 3a/1aHUH Ha
JOCTYIHBIX 3JE€KTPOHHBIX

CpeICTBaxX 00y4YEeHHS.

dbopme (Ha quarpamme).

Pa6ota B rpynmnax. PaboTa o 3ajanHOMY alroputmy.

YcTaHOBIEHHE COOTBETCTBUS MEXKAY pPa3HbIMU CIOCOOaMuU
MpeACTaBICHUS HHGOPMAIMH (MILTIOCTpaIus, TEKCT, TabJInIIa).
JlononHenue TabnuIl CIOKEHHsI, yMHOKEHHsI. Perenue npocreimmx
KOMOWHATOPHBIX M JIOTHYECKUX 3a]1ad.

Y4eOHBIi TUaIOT: CUMBOJIBI, 3HAKU, MTUKTOTPAMMBI; UX UCIOJIB30BaHUE B
MOBCEIHEBHOM JKU3HHU U B MATEMaTHKE.

CocraBnenne npaBuiI padOThI ¢ U3BECTHBIMH AJIEKTPOHHBIMHU CPEICTBAMH

o0yuenus (OPVY, TpeHakEpsI U 1Ip.).

Pe3eps (10 u)
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4 KJIACC (136 YACOB)

Tema, pa3aen Kypca,

KOJHUY€CTBO YaC0B

IIpenmeTHoe copepxanue

MeToabl 1 popMBbI OpraHu3anuu 00ydeHus.

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

Yucna

(11 u)

Yucna B npenenax MAIIMOHA:
YTEHUE, 3aIUCh, TOPA3PSAHOE
CpaBHEHHUE, YIOPSIIOUCHHUE.
Yuciio, 0oabliiee UM MEHbIIIEES
JIAaHHOI'O YKCJIa Ha 33JaHHOEC YHCIIO
Pa3psAIHBIX €IMHULL, B 33IaHHOE
YHCIIO pas.

CBolicTBa MHOT'O3HAYHOTI'O YHCJIA.
JlomomHEHNE YncIa 10 3aJJaHHOTO

KPYIJIOro 4Hca.

VYipaxkHeHus: ycTHas U NUCbMEHHAs paboTa ¢ YMCllaMu: 3aIlliCh
MHOT'03HA4YHOI'0 YMCJIa, €0 MPEICTABICHUE B BUJIE CYMMBI pa3psaHbIX
CJIaraeMbIX; KJIacChl ¥ pa3psbl; BEIOOP YUCEI C 3aJaHHBIMU CBOMCTBAMU
(4uCIo pa3pAIHBIX €AMHUL, YETHOCTD U T. I1.).

MonenrpoBaHiue MHOTO3HAYHBIX YHCEN, XapaKTEPUCTUKA KIAaCCOB U
pa3ps10B MHOTO3HAYHOI'O YHCJIA.

YueOHbIii quanor: GpopMynupoBaHUe U MIPOBEPKAa UCTUHHOCTU
YTBEPKACHHS O YKcye. 3amuch Yucia, 001a1alolero 3aJaHHbIM
cBoiicTBOM. Ha3biBanue n 00bICHEHNE CBOMCTB UK CiIa: YETHOE/HEUETHOE,
Kpyrioe, TpéX- (4eThIpéX-, NATH-, IECTU-) 3HAUHOE; BE/ICHUE
MaTEeMaTUYECKHUX 3alucei.

Pabora B rpynmnax. YnopsiioueHne MHOTO3HAYHBIX YHCET.
Knaccudukanus uncen mo ogHOMY-ABYM OCHOBAHHSIM. 3alliCh OOIIETO
CBOMCTBA IPYIIIHI YHCEIL.

[TpakTrdeckre paboOThI: yCTaHOBJICHHE MTPaBHUIIA, IO KOTOPOMY COCTaBJICH
psiA 4ucell, IPOAOKEHNE PAAJIa, 3aII0JHEHUE MPOITYCKOB B PSIY UUCE,

OIMUCAHUE ITOJIOXKCHUA YrClia B pAaY YHUCCIIL.
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BeanunHel

(12 4)

Benuunnsl: cpaBHEHHE 0OBEKTOB 110
macce, JJIMHE, I0IaIH,
BMECTHMOCTH.

Enununps! Maccel — LIEHTHED,
TOHHA; COOTHOILIEHHS MEXY
€/IMHUIIAMH MaCCBhI.

Enunune! Bpemenu (CyTKH, HEIes,
Mecsll, TOJ1, BEK), COOTHOLIEHUE
MEXy HUMH.

Kanengaps.

EnuHunm! bl (MIILTAMETD,
CaHTUMETp, IEHUMETP, METP,
KUJIOMETP), TUIOIIAIH (KBapaTHBIN
METp, KBaJIPAaTHBIN JCIUMETP,
KBaJIpaTHbIN CAHTUMETD),
BMECTUMOCTH (JIUTP), CKOPOCTH
(KMJIOMETpBI B Yac, METPHI B
MHUHYTY, METPHI B CEKYHITY);
COOTHOIICHUE MEXy SAMHHUIIAMH B
npenenax 100 000.

Jlo71st BeTMYUHBI BpEMEHH, MacChl,

JJIMHBI.

OOcyxIeHne MPaKTHIEeCKUX CUTyaluid. PacriozHaBaHue BEIMYMH,
XapaKTEePU3YIOIIUX IPOLECC JBUKEHUS (CKOPOCTh, BPEMS, PACCTOSIHUE),
paboThI (MPOU3BOAUTEIHLHOCTD TPY/AA, BpeMs padoThI, 00bEM paboT).

VY cTaHOBIEHUE 3aBUCUMOCTEN MEKly BEIMYUHAMU. Y IOPSAJOUYEHHUE 110
CKOPOCTH, BPEMEHH, MacCCe.

MozenupoBaHHe: COCTaBICHUE CXEMbI IBUKEHUS, paOOTHI.
KommenTtuposanue. [Ipeacrapinenue 3Hau€HNs BETUUYUHBI B pa3HbIX
€IMHHUILIAX, MTOIIArOBbIN Mepexo] OT Oojiee KPYMHBIX eIUHUIL K Oosee
MEJIKHUM.

[TpakTHdeckre pabOThI: CPABHCHHE BETUYHH U BHITIOJTHCHHUE JCHCTBHIMA
(YyBenM4eHne/yMeHbIICHNE Ha/B) C BETHYNHAMH.

Br160p 1 ncnonb30BaHre COOTBETCTBYIONIEH CUTYAIIUU €IUHUIIBI
n3Mepenus. HaxoxxaeHue 10au BEIMUMHBI HA OCHOBE COIEPKATEIBHOTO

CMBICJIA.

HuddepenumpoBanHoe 3aanue: ohpopMiIeHIE MaTEMaTHYECKON 3aIHCH:

3aIlUCh B BUJIE paBEHCTBA (HEPABEHCTBA) pe3yibTaTa pa3HOCTHOIO,
KpPaTHOTO CPaBHEHUS BEJIMYMH, YBEJIIMUECHUS/YMEHbBIICHNS 3HAUEHUS
BEJIMUMHBI B HECKOJIBKO pa3.

[TponeaeBTHKa HUCCIEA0BATEILCKON paOOTHI: OIPEENATH C TOMOIIbIO
U(POBBIX U aHAJIOTOBBIX IPUOOPOB Maccy MpeaMeTa, TeMIEpaTypy
(HampuMep, BOJIbI, BO3/1yXa B IOMEIIEHUH ), CKOPOCTh JIBUKECHUS

TPAHCIIOPTHOTO CPEACTBA; OMPEIEIATH C TTOMOIIBIO H3MEPUTETHHBIX
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COCYZIOB BMECTUMOCTD; BBITIOJIHATH MPUKUIKY U OLIEHKY pe3ybTaTa

U3MEPECHUM.

Apudmerndeckue
JIEUCTBUS

(37 )

[IucbMeHHOE CI0KEHNE, BHIYMTAaHUE
MHOT'O3HA4HbIX YHCEI B IIpeeiax
MuJuIMoHa. [lucemMenHoe
YMHOXEHHE, JICTICHUE
MHOTO3HAYHbBIX YHCET Ha
OJIHO3HAYHOE/JIBY3HAYHOE YHUCIIO;
JIEJIEHHE C OCTAaTKOM (3aIuch
yrosikoM) B nipenenax 100 000.
VYmuoxenne/nenenne Ha 10, 100,
1000.

CaotiicTBa apupMeTUUECKUX
JIEUCTBUIA U UX MPUMEHEHUE IS
BbluMcIeHn. [Tonck 3HaueHus
YHCJIIOBOT'O BBIPAXKEHMS,
COZEPKAILETO HECKOIBKO IEUCTBUN
B npenenax 100 000. [Tposepka
pe3yJibTaTa BEIYMCIIEHUI, B TOM
YHCJIE C TOMOILBIO KaJbKYISATOpPA.
PaBenctBoO, conepxkaiee

HEN3BECTHBIM KOMITOHEHT

VYIpa)KkHEeHUs: yCTHBIE BBIYUCIICHNS B IPEEIIax CTa U CIydasx, CBOAUMBIX
K BBIYMCIICHUAM B MPEJEIIax CTa.

ANTOpPUTMBI IMCbMEHHBIX BBIYUCICHUM.

KommeHTHupoBaHME X012 BBIMOJIHEHUS apU(PMETHIECKOTO JEHCTBUS 1O
QITOPUTMY, HAXOKJCHHUS HEM3BECTHOTO KOMIIOHEHTa apu(hMETHIECKOTO
NEeHCTBUS.

VYuebHblil [uanor: o0CyXJ1eHHe JOMyCTUMOIO pe3yJibTaTa BbIIOJIHEHUS
JICHCTBHSI HA OCHOBE 3aBUCUMOCTH MEXY KOMIIOHEHTAaMU U PE3YJIbTATOM
JefCTBUSA (CI0KEHUS, BBIYUTAHUSI, YMHOKEHMUSI, ICJICHNUS). Y IPAXKHEHUS:
IPOTHO3UPOBAHKUE BO3MOXKHBIX OLIMOOK B BBIYUCIICHUSX 10 aITOPUTMY,
IPY HaXOKJICHUU HEN3BECTHOI'O KOMIIOHEHTa apU(METHIECKOTO
JIEHCTBHSL.

3aaHus Ha MPOBEICHNUE KOHTPOJISI U CAMOKOHTPOJIS.

ITpoBepka xoaa (COOTBETCTBHE AITOPUTMY, YACTHBIE CITy4au BBIIIOIHEHUS
neiictBuit) U pesynpraTa aeiictBus. [I[ppumenenne npuéMoB yCTHBIX
BBIUMCJIEHUI, OCHOBAHHBIX Ha 3HAHUH CBOMCTB apu(PMETHUYECKUX
JNEUCTBUI M COCTaBa YHCA.

IIpoBepka IpaBUIBLHOCTH HAXOXKACHNS 3HAYEHUS YUCIOBOIO BBIPAKECHUS
(c onopoii Ha IpaBUJIa YCTAHOBJIEHUS NOPAIKA AEHCTBUMN, aITOPUTMBI

BBITIOJIHCHUS apU(PMETHICCKUX JCHUCTBUHN, TIPUKUIKY PE3yTbTaTa).
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apuMETHIECKOTO JCHCTBUS:
3alUCh, HAXOXKJICHUE HEM3BECTHOTO
KOMIIOHEHTA. Y MHOKEHUE U
JIeJIeHNEe BEIMYMHBI Ha

OJHO3HAYHOC YHUCJIO.

Pabora B rpynmnax: npuBeaeHUE NIPUMEPOB, WILTIOCTPUPYIOIIUX CMBICI U
XOJI BBITIOJTHEHUS! apU(PMETUIECKHUX JCHCTBHIA, CBOWCTBA ICHCTBHIA.
[TpakTuyeckue pabOTHI: BBIIIOJIHEHUE CIOKESHUS U BHIYUTAHHS 110
anroputmy B npezaenax 100 000; BbIOTHEHHE YMHOKEHUS U JICTICHUS.
YMHOXKEHUE U JIeJIeHne KpyTibix uucen (B Tom yucie Ha 10, 100, 1000).
Hcnonb3oBanue OykB JUIst 0003HAUYEHUS YUCEIl, HEU3BECTHOTO
KOMIIOHEHTa AeiicTBusl. [loMCcK 3HaYeHMs YNCIOBOTO BBIPaKEHNUS,
coaepxariero 3—4 nefictBus (co CkoOkaMu, 6€3 CKOOOK).
Habmroienue: mpuMepsl palliOHAIBHBIX BHIYUCICHHM.

Hcnonp30Banue CBOMCTB apu(pMeTHIeCKUX AeicTBUi 11 ynoOcTBa
BBIYMCIICHH.

Pabora B rpynnax. [I[puMeHeHne pa3HbIX CIIOCOOOB MPOBEPKH
MPaBUIILHOCTH BhIUKCIEHUN. Mcrionb30BaHNE KABKYIATOPA IS
MPaKTHYECKUX pacy€ToB. [Ipukuaka 1 olleHKa pe3ybTaToOB BEIUYUCICHUS
(peanpHOCTH OTBETA, MPUKHJIKA, TOCTEAH S IUdpa pe3ynbrara, 00paTHOE

HeﬁCTBHC, HCIIOJBb30BaHUC KaJIBKYJ'ISITOpa).

TekcToBbIC 3a7a4n

(21 u)

Pabora ¢ TekcToBOI 3agauei,
pelIeHne KOTOPOi COePKUT 2—3
JIEHCTBUSI: aHAJIU3, TIPEICTABIICHNE
Ha MOJIeJIY; IJIAHUPOBAHUE U 3aIUCh
pELIeHUs; TPOBEpPKa pelIeHus U

OTBETA.

MonenupoBaHue TeKCTa 3aJauu. Vcrnoib30BaHNE T€OMETPUUECKUX,
rpagudyeckux o0pa3oB B X0JI€ PEIICHUS 3aa4H.

O6cyxnenue cocoba pemeHus 3aaun, (GOpMbl 3aITUCH PEIICHHUS,
PEaTbHOCTH U JIOTUYHOCTH OTBETa Ha BOIIPOC.

Bb100p ocHOBaHUS M CpaBHEHHUE 33/1a4.

Pabota B rpynmax. Pemrenue apudmerndyecknum criocooom 3amad B 2—3
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AHan3 3aBUCUMOCTEMN,
XapaKTEPU3YIOIIUX MPOLECCHI:
JBUXKEHUS (CKOPOCTh, BPEMS,
MIPOMICHHBIN TTYTh), paOOTHI
(IpoU3BOAUTEIBHOCTD, BPEMS,
00BEM pabOThI), KYIUTH-TIPOAAKHU

(tieHa, KOJIMYECTBO, CTOUMOCTH) U

pemieHUC COOTBCTCTBYOIIUX 3aaaY.

3aauu Ha yCTAaHOBJICHUE BPEMEHH
(Havano, MPOAOIHKUTEIIBHOCTD U
OKOHYaHUE COObITHUS), pacuéra
KOJINYECTBA, pacxo/ia, U3MEHEHHMSL.
3a1aun Ha HAXOXKJCHHUE JA0JIU
BEJIMYHMHBI, BEJTMYUHBI 110 €€ J0IIe.
Pasnble ciocoOb! perienus
HEKOTOPBIX BUJI0B U3YYEHHBIX
3ajad.

Odopmnenue pemieHus mo
JEVCTBUSM C TTOSICHEHUEM, TI0
BOIIPOCAM, C TIOMOIIBIO YHCIOBOTO

BBIPpAXKCHUA.

nerctBusg. KoMMEHTUpOBaHKE 3TANOB PEIICHUS 3a1a4H.

[TpakTyeckas paboTa: HAXOXKACHUE JTOJIU BEIMUMHBI, BEIMYUHBI 10 €&
noine. OgopmiieHre MaTeMaTHYECKOM 3aIUCH: TTOJTHAS 3aIHCh PEIICHUS
TEKCTOBOM 3a7auu (MOJIEIb; PEIICHHUE TI0 JEHCTBUSM, 110 BOIIPOCAM HJIU C
MTOMOIIIBIO YHCIIOBOTO BBIPOKEHHUS; (HOPMYIUPOBKA OTBETA).

Pasnble 3anucu peleHnst OHOM U TOM XKe 3aa4H.
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[IpocTpaHncTBEHHBIE
OTHOIIEHUS U
F€OMETPUUYECKHE
burypsl

(20 v)

Harnsiinele npeacraBieHus o
cummerpun. Ocb CUMMETPHUU
¢urypsr. @uUrypsl, UMEIOIINE OCh
CUMMETpPHH.

OKpYXHOCTb, KPYTI': paclio3HaBaHUE
U U300pakeHne; MOCTPOCHUE
OKPY>KHOCTH 33/IaHHOTO pajlyca.
[TocTpoeHue n3yyeHHbIX
reoMeTpuyuecKux Guryp ¢
MOMOIIIBIO JIMHEHKH, YTOJIbHUKA,
UPKYIISL.

[TpocTpaHcTBEeHHBIE
reoMeTpudeckue GUrypsl (Tena):
map, Ky0, IIMH]IP, KOHYC,
NUpaMu/Ia; UX pa3IndaeHue,
Ha3bIBaHUE.

KonctpyupoBanue: pa3ouenue
(GUrypBI Ha IPAMOYTOITEHUKH
(xBagpaTel), cocTaBieHue puryp u3
IPSMOYTOJIbHUKOB/KBaJIPaTOB.
[Tepumerp, miommans GUrypsl,

COCTaBJICHHOW M3 ABYX-TPEX

HccnenoBanre 00bEKTOB OKPYKAIOMIETO MUPA: COMOCTABICHUE HX C

HN3YUCHHBIMU I'€COMCTPHUICCKUMU (bOpMaMI/I.

KoMMeHTHpOBaHUE X0/1a U pe3yibTaTa MOMCcKa HHPOPMAIUH O TUIOIIAIN U

crocobax e€ HaxoxaeHus. DopMylIMpoBaHUE U IPOBEPKA HICTUHHOCTH
YTBEPKJICHHUM O 3HAUEHUAX F€OMETPUUYECKUX BEITUYMH.

YrpaxkHenus: rpadudecKkue U U3MEpUTEIbHBIC ICHCTBUS TPU
BBITIOJIHCHUH U3MEPEHUMN U BBIYUCIICHUN ITEPUMETPa MHOTOYTOJIbHHUKA,
IUIOIIA/IA IPSIMOYTOJIbHUKA, KBajipaTa, (PUryphl, COCTaBIEHHON U3

MpsAMOYT'OJIbHUKOB.

[TpakTHdeckre pabOThI: HAXOXKACHHUE TUTOMIAAN (GUTYPBI, COCTABICHHON U3

NPSMOYTOJIBHUKOB (KB/IPaToOB), CPAaBHEHUE OJTHOPOIHBIX BEITUYHH,
UCIIOJIb30BaHUE CBOIMCTB MPSIMOYTIOJIbHUKA U KBaJpaTa il PeLIeHus
3ajay.

KoncTtpynpoBanue, nzoopaxeHue Guryp, UMEIOIIMX 0Cb CHMMETPHH;
IIOCTPOEHHE OKPYKHOCTH 3aJJaHHOTO PAANyCa C HOMOUIBIO ITUPKYJISL.
N300pakeHne reoMeTpruueckux (GUryp c 3alaHHbIMU CBOHCTBAMHU.
VYueOHblil [uanor: pazauueHue, Ha3piBaHue Gpuryp (mpsmoii yron);
TE€OMETPUYECKUX BEITHUUH (IEPUMETP, MIIOIAH).
KomMmeHTHpOBaHME X012 U pe3ybTaTa oucKka HHPOpPMAaIuu O
reOMETPUUECKUX (PUTypax M UX MOJIENAX B OKPY/KAIOIIEM.
YnpaxHeHus Ha KIacCU()UKALUIO TEOMETPUUYECKUX (GUTYp 11O OJHOMY-

JABYM OCHOBAHHSM.
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MPSIMOYTOJIBHUKOB (KBaIPaTOB).

VYrpakHeHUS Ha KOHTPOJIb U CAMOKOHTPOJIb IS TEITBHOCTH.
Ormpenenenne pa3MepoB B OKPYKalOLIEM U Ha YePTEXke Ha IJ1a3 U C

MTOMOIIHI0 U3MEPHUTEIHHBIX TPUOOPOB.

Marematuyeckast
nHpopmanus

(15 1)

Pabota ¢ yTBepxkaeHusAMU:
KOHCTPYUpPOBaHHE, IPOBEPKA
UCTUHHOCTH; COCTaBJIECHUE U
IIPOBEPKA JIOTHYECKUX
paccyKIeHUI NPy peleHu! 3a/1ay.
[TpruMepbl ¥ KOHTPIPUMEPBHI.
JlaHHBIE O peaJIbHBIX IIPOLECCax U
ABJICHUSIX OKPYKAIOILIET0 MUPA,
IpEe/CTaBICHHbIE HA CTOIOUATHIX
JyarpaMmax, cxemax, B TabJauIax,
TekcTax. COOp MaTeMaTHYECKUX
JaHHBIX O 3aJaHHOM O0BEKTE
(uncne, BeIMYUHE, TEOMETPHUUECKON
¢urype). Ilouck napopmaruu B
CIIPaBOYHOM JIUTEPATYPE, CETH
Nurtepner.

3anuce uH(GOpMaIK B
npeUIoKeHHO! Tabnue, Ha

CTOJIOYATON JUarpaMme.

JuddepenurpoBaHHoe 3ajaHre: KOMMEHTUPOBAHUE C UCIIOIb30BAaHUEM
MaTeMaTHU4eCKON TePMUHOJIOTHH.

Maremarnyeckas XapakTepUCTUKa MpeyIaraéMon KUTEHCKON CUTYaLUH.
®opMyIMpOBaHUE BOIIPOCOB I TOMCKA YNCIOBBIX XapaKTEPUCTHK,
MaTeMaTHYECKUX OTHOILIEHUHN U 3aBUCUMOCTEH (TOCIeI0BATENbHOCTD U
MPOJOHKUTEIFHOCTh COOBITHIA, TOJIO’KEHUE B TIPOCTPAHCTBE, (POPMBI U
pasMephl).

Pabora B rpynmnax: o0CyKJIeHHE CUTyallUi NCII0JIb30BaHUS IPUMEPOB U
KOHTpIpuMepoB. [lnanupoBanue coopa qaHHBIX O 3aJaHHOM 00BEKTe
(ducrne, BeMMUMHE, TEOMETPUYECKOM urype).

HuddepenunpoBanHoe 3aganue: opopMICHHE MaTeMaTHUYECKOMN 3aIUCH.
[Ipeacrasnenne nHbOpPMAIINHI B TIPEITOKEHHON UITH CAMOCTOSITEIIBHO
BbIOpaHHOM (hopMe. Y CTaHOBJIEHUE HCTUHHOCTH 33aHHBIX U
CaMOCTOSITENIBHO COCTABJIEHHBIX YTBEPKICHUN.

[TpakTuueckue paboThl: yueOHBIE 3a]a4l C TOYHBIMH M MPUOTHKEHHBIMU
JAHHBIMHU, TOCTYIHBIMH 3JI€KTPOHHBIMU CPEJICTBAMU O0yUYeHUS,
nocoOusimMu. VMicnonp3oBaHre MPOCTEHIINX KA U U3MEPHUTEIbHbIX
npuOOpOB.

VY4eOnblil nuanor: «[IpuMeHeHne anropuTMoB B Y4€OHBIX U MPAKTUYECKUX
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JlocTymHBIE 3TIEKTPOHHBIE CPENICTBA
o0ydeHus, Tocoous, uxX
UCTIOJIb30BAaHUE 101 PYKOBOJICTBOM
ne/1arora ¥ CaMoCTOSITEIBHO.
[IpaBuna 6e30omacHOM pabOTHI C
AJIEKTPOHHBIMU UCTOYHUKAMU
uHpOpMaLnH.

AJTOPUTMBI JIJIsl pEILICHHSI
y4eOHBIX U MPAKTHYECKUX

3aaad.

CUTYaLUSIX».
Pabota ¢ uadopmanueii: yteHue, npeacraBieHue, GopMyIMpOBAHNE
BBIBOJIa OTHOCHUTEJIBHO JITAHHBIX, MPEICTABICHHBIX B TaOIM4HOM popme (Ha
JrarpamMMe, cxeMe, Apyroi MoJIeIn).

Pabora B rpynmnax. Pemenue pac4€THbIX, MPOCTHIX KOMOWHATOPHBIX U
Joruyeckux 3agad. [IpoBezeHrne MareMaTHYECKUX UCCIIEIOBaHUN
(Tabnuma CI0KEeHUsI M YMHOKEHUS, PSABI YUCEIT, 3AKOHOMEPHOCTH).
[Tpumenenne npaBui 6e30MacHON PabOTHI ¢ HIEKTPOHHBIMH UCTOYHHKAMU
uHpopmanuu.

[TponieieBTHKA HCCIIEIOBATENBCKOM pabOTHI: peleHne KOMOMHATOPHBIX U

JJOTHMYCCKHUX 3aJ1ay.

Pe3epn (20 4)
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[Ipu pa3paboTke paboueil mporpaMMbl B TEMATHYECKOM IUTAHHPOBAHWUU
JOJKHBI OBITh YYTEHBI BO3MOXXHOCTH MCIIOJIb30BaHUS SJIEKTPOHHBIX (IIU(POBBIX)
o0Opa3oBaTeIbHBIX pecypcos, SIBJISTFOILIUX CS y4e0HO-METOINIECKUMU
MatepuaiamMu (MyJIbTUMEIUMHBIC TPOTPAMMBI, JJCKTPOHHbIE YYEOHUKH W
3aJlaYHUKH, DJIEKTPOHHBbIE OMOIUMOTEKH, BHPTyalbHBIE JIA0OPATOPHUH, UTPOBBIC
MPOTPaMMBbl, KOJUIEKIIUHU i poBBIX 00pa3oBaTENbHBIX  PECYPCOB),
UCIIOJIB3YeMbIMH  JIII  OOyYeHHUsT M BOCHUTAHUS  PA3JIMYHBIX  TPYIII
MOJIb30BATENEH, MPEACTABICHHBIMH B JJIEKTPOHHOM (IIM(pPOBOM) BHUAE H
peamu3yrommMu  auaaktudeckue Bo3MoxkHocTH HUKT, comepkaHue KOTOPBIX

COOTBCTCTBYCT 3aKOHOAATCIbCTBY 00 O6pa3OBaHI/II/I.
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