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@®enepanpHasg pabovas mnporpamMmma mno ydeOHOMy mnpeamery «MaTeMaTuka»
(nmpenmeTHas obsacte «MartemaTuka W MH(OpMATHKa») (llajJee COOTBETCTBEHHO —
nporpaMmMa IO MaTeMaTHKe, MaTeMaTuKa) BKJIIOYAET IOSCHUTENbHYIO 3aIUCKY,
colepkaHue OOy4yeHUs, IUIAHUpPYEeMble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl IO
MaTeMaTHKe, TEMAaTHYEeCKOE TUIAaHWPOBAaHKE, TIepeUueHb (KOAU(PUKATOP) pacrpeieaEHHbIX
0 KjaccaM TpOBEpsSEMbIX TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MpPOrpaMMbl HAYaJIBHOTO OOIIEro oOpa3oBaHUSI M DJIEMEHTOB
CoJIepKaHus 10 MaTeMaTHKe.

[TosicHuTenpHAs 3amycKa OTpaXkaeT oOIMHe IeNy W 3a/a4il U3yYeHUs MAaTeMaTUKH,
MECTO B CTPYKType Y4YeOHOro IUIaHa, a TakKe MOAXOAbl K OTOOpY COAEpKaHUS H
TUTAHUPYEMBIM Pe3yJIbTaTaM.

Copepxanne  OOyueHHS PAacKpbIBae€T  COJEp)KaTeJIbHbIE JUHHUH, KOTOpPbHIE
IpeajiaratoTcs Il 0053aTeIbHOT0 U3YUYEHHUs B KaKJIOM KJlacce Ha ypOBHE HA4allbHOTO
obiiero oopazoBanus. Conepxkanrue oOy4eHUs B KaXKJIOM KJIacCe 3aBEPIACTCS MEepEeUHEM
YHUBEPCAIbHBIX yYE€OHBIX JEUCTBUN (IIO3HABATENBHBIX, KOMMYHHKATHBHBIX u
PETYISATUBHBIX), KOTOPHIE BO3MOKHO (JOPMHUPOBATH CPEJCTBAMH MAaTEMaTUKA C YIETOM
BO3PACTHBIX OCOOEHHOCTEH 00ydJaroIMXCcsa Ha YPOBHE HaYaIbHOTO O0ITET0 00pa30BaHMUs.

[Inanupyemble pe3yibTaThl OCBOEHHUS MPOTpaMMbl MO MaTEMaTHKE BKIIOYAIOT
JUYHOCTHBIE, METAlpeIMETHbIE Pe3yibTaThl 3a BECh NEPHOJ OOY4YeHHUS HAa YpPOBHE
HavaJgbHOTO 001Iero oOpa3oBaHMs, a TakKe MPEeIMETHBIC JOCTHKCHHSI 00YyYaromerocs
3a KaXJIbI{ TOJ] O0y4eHHUS.

HOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1o MaTeMaTHKe Ha YPOBHE HaudajabHOro oOmero ooOpa3oBaHUs
COCTaBJIEHA HAa OCHOBE TPeOOBaHMI K pe3yibTaTaM OCBOEHHS MPOrpaMMbl Ha4aJlbHOTO
obmero oopazoBanusa ®I'OC HOO, a Takxke OpMEHTUpPOBaHA Ha LIEJIEBbIE MPUOPUTETHI
JTYXOBHO-HPABCTBEHHOTO Ppa3BUTHsI, BOCHHUTAHHUA U COLUUAIM3ALMH OO0yYaroIuxcs,
chopMyIrpoBaHHbIE B (eaepalibHON padoueil mporpaMmMe BOCIUTAHUSI.

Ha ypoBHe HayanbHOTO 0011eT0 00pa30BaHMs U3YyYCHHE MAaTEMAaTUKUA UMEET 0c000e
3HAa4YeHHE B pa3BUTHH oOyuaromierocs. [IpnoOpeTéHHble UM 3HAHUS, OMBIT BBHIIOJTHEHUS
OpEeIMETHBIX W yHHUBEpCaJbHBIX JCHCTBHI Ha MaTeMaTHMYeCKOM MaTepuale,
NEpPBOHAYAJIHOE OBJA/ICHUE MAaTEeMAaTUYECKUM SI3bIKOM CTaHYT (yHIaMEHTOM OOYyYEeHHs
Ha YpPOBHE HAYaJIbHOTO OOIIero oOpa3oBaHMs, a Takke OyIyT BOCTpeOOBaHbI B >KM3HHU.
[IporpaMmma mo mMareMaTHKe Ha ypOBHE HA4aJlbHOTO OOIIEro 0Opa3oBaHUsl HANpaBJeHA
Ha JOCTM)KEHHUE CIEAYIOMIMX 00pa3oBaTelbHBIX, PA3BUBAIOIIMX LIEJNEH, a TakkKe Leiel
BOCTIMTAHUS:

OCBOCHME HavaJbHbIX MATEMATUUECKUX 3HAHUN — IIOHUMAaHME 3HAYCHUS BEJIUYUH



U CII0OCOOOB MX M3MEpEHMs], HCIOJNb30BaHUE apU(PMETUUYECKUX CIIOCOO0B  JuId
paspelieHusi CIOKETHBIX CHUTyallud, CTaHOBJIEHHWE YMEHHS peliarb y4yeOHble U
IPaKTHYECKHUE 3a/ladyll CPEJCTBAaMH MaTeMAaTHUKH, paboTa C aJfOPUTMAaMH BBIOJHEHUS
apupMeTHYECKUX JAEUCTBUM; (opMupoBanue (yHKIMOHAIBHOM MaTeMaTH4eCKOil
IPaMOTHOCTH 00y4aroIerocs,

KOTOpast XapaKTePU3yeTCsl HATUIMEM Y HETO OTbITa PEIICHHs Y4eOHO-TI03HABATEIHHBIX U
y4eOHO-TIPAKTUYECKUX ~ 3a/lad, I[MOCTPOSCHHBIX Ha TMOHUMAaHWW W TPUMEHEHUHU
MaTEMaTUYECKUX OTHOUIEHUHN («UYaCTh-11eJI0e», «OO0JbIIe-MEHbIIE», «PaBHO-HEPABHOY,
«TOPSAOK»), CMbICHa apu(pMETUYECKUX JEHUCTBUI, 3aBUCHUMOCTEN (paboTa, NBHKEHHE,
MPOJOKUTEIBHOCTE  COOBITHUS); obecrieyeHUE  MATEMAaTHYECKOTO  Pa3BUTHUS
00y4aromierocsi — CriocOOHOCTH

K WHTEJUICKTYaTbHOMN JEATEIIbHOCTH, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
MaTEeMaTU4YeCKOH pedr, (POpPMHUPOBAHUE YMEHHUS CTPOUTH PACCYXKICHUS, BBHIOMPATH
apryMEHTAIlUIO, pa3jinuyaTh BEpHbIC (MCTUHHBIC) U HEBEPHBIC (JIOXKHBIC) YTBEPKICHMUS,
BECTHU MOUCK MH(POPMAIINH; CTAHOBIICHUE YIEOHO-TTO3HABATEILHBIX MOTUBOB, HHTEpECa K
U3YUYEHUIO

U MPUMEHEHUIO MaTEMaTHKH, BaXXHEHIIMX KAaYECTB MHTEIUICKTYyaJIbHOU NEATeNbHOCTH:
TEOPETUYECKOTO M TMPOCTPAHCTBEHHOTO MBINUICHHUS, BOOOPaKCHHS, MaTeMaTHYECKOM
pedn, OPUECHTUPOBKH B MATEMATUIECKUX TEPMHUHAX U TTOHITHSIX.

B ocHoBe KOHCTpyHMpoOBaHUs COAEpKaHUA U OTOOpa IUIAHUPYEMBIX PE3yJIbTaTOB
IporpaMMbl 1O  MAaTeMaTHKE JIeKAaT  CICAYIONIMEe  IIEHHOCTH  MaTeMaTHKH,
KOPPETUPYIOIIHNE CO CTAHOBICHUEM JIMYHOCTH 00YYaIOIIErocs:

MOHMMAHUE MAaTEMaTHYCCKUX OTHOIICHUN BBICTYNAeT CPEACTBOM TO3HAHUS
3aKOHOMEPHOCTEH CYIIECTBOBAHMS OKPY’KAIOIIET0 MUpa, (aKTOB, MPOIIECCOB U SBIICHUI,
NPOUCXOJAIIUX B TPUPOJIE M B OOIIEeCTBE (HAMpuUMep, XPOHOJOTHS COOBITH,
MPOTSHKEHHOCTh TI0O BPEMEHM, O0pa3OBaHHE IIENIOTO M3 4YacTei, n3MeHeHue (OpMBl,
pa3Mepa); MaTreMaTU4YecKHUe TMPEeACTaBICHUS O YHUCIaX, BEJIMYMHAX, TCOMETPUYECKHUX
burypax sIBISIOTCS YCIOBHEM IIEIOCTHOTO BOCTIPUATHS TBOPEHUHN TIPUPOIBI U YEIIOBEKA
(MaMSATHUKA apXUTEKTYpPbl, COKPOBHINA HUCKYCCTBA M KYJbTYPBI, OOBEKTHI MPUPOJIbI);
BIAJCHUE MATEMATHYECCKUM SI3BIKOM, JJEMEHTAMU aJITOPUTMHYECKOTO MBITTUICHHUS
MO3BOJISIET OOy4YaroIIeMyCsl COBEPIICHCTBOBATh KOMMYHUKATHUBHYIO JESTEIBHOCTD
(apryMeHTHpOBaTh CBOIO TOUKY 3PCHHS, CTPOUTH JOTHYCCKUEC IIETIOYKU PACCYyKICHUM,
OTIPOBEPTATH WU TOATBEPKAATh HICTUHHOCTD MPEIOIOKCHIS ).

Ha ypoBHe HauanpHOTO 00IIET0 0Opa30BaHUS MATEMATHYCCKUE 3HAHUS M yMEHUS
OPUMEHSIOTCST  OOYyYalOIIMMCS TMPU  W3YYEHUH  JIPYTUX  y4yeOHBIX MPEIMETOB
(KOJTMYECTBEHHBIE M TIPOCTPAHCTBEHHBIC XapPAKTEPUCTHKH, OIICHKH, pacu€Thl U
NPUKUIKA, WCIOJIb30BaHWe Tpaduueckux QGopM MpeacTaBiIeHUss HUHPOpPMAIUN).
[TproOpeTéHHbIC 00YYAIOIIMMCS YMEHUS CTPOUTH aJTOPUTMBI, BEIOWPATh PalliOHAIbHBIC
CIOCOOBI YCTHBIX W TMHUCHMEHHBIX apU(PMETUUCCKUX BBIUMCICHUN, TPHUEMBI MTPOBEPKHU
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NPaBUJIBHOCTH BBINOJIHEHUS ACHCTBUM, a TaKKe pa3iIMvyeHHE, Ha3blBaHUE, NU300paKeHUE
F€OMETPUYECKUX (PUTYP, HAXOXKJECHUE T€OMETPUYECKUX BEJIWYUH (UIMHA, MEPUMETD,
IUIONIA/h) CTAHOBATCS TOKA3aTeNsIMu CHOPMUPOBAHHON (YHKIIMOHATBLHOW TPAaMOTHOCTH
oOyyJaromerocss M MPEANOChUIKON YCIENIHOTO JaibHeilnero oO0ydeHHuss Ha YpPOBHE
HA4aJbHOTO 0011ero 00pa3oBaHMsL.

[Inanupyemble  pe3yJbTaThl  OCBOGHHS  MpOrpaMMbl O  MaTeMaTHKeE,
IPEICTaBICHHbIE O TOJaM OO0Yy4Y€HHs, OTPaXaroT, B MEPBYIO OYEpeab, MPEIMETHbIE
JOCTHKEHMs 00ydaromierocs. Takye OHU BKIIIOYAIOT OTAENIbHbIE PE3yNbTaThl B 00JACTH
CTAQHOBJICHUSI TUYHOCTHBIX KA4e€CTB M METANpPEJAMETHBIX JAEHCTBUN U YMEHUM, KOTOPHIC
MOTYT OBITh JOCTUTHYTBI HA 3TOM 3TaIle 00y4eHHUS.

OO61iee yncI0 YacoB, PEKOMEHAOBAaHHBIX ISl U3ydyeHHs] MaTeMaTuku — 540 yacos:
B 1 kiacce — 132 yaca (4 daca B Heento), Bo 2 kinacce — 136 yacoB (4 yaca B HeJlET0), B
3 knacce — 136 gacoB (4 yaca B Henento), B 4 kitacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXAHME OBYUYEHUA

OcHOBHOE cojep:kaHMe OO0y4yeHHMs B MporpamMme IO MaTeMAaTHUKE MPEJICTaBICHO
paznenamu: «HUucia u BeMMYuHbD), «ApudmeTndeckue nercTBus», « TeKcToBbIE 3a1aum»,
«IIpocTpaHCTBEHHBIE OTHOIIECHUS U TEOMETPUUECKUE PUTYPBI»,

«Marematuueckas UHGOpMaIUsD».

1 KJIACC Yucaan
BEJIHYHNHBI

Uucna or 1 no 9: paznuuenue, yreHue, 3anuchb. Equnnna cuéra. Jlecarok. Cuér
NpeaMETOB, 3amuch pesyibrara udpamu. Yucno u uudpa 0 npu wu3MepeHuw,
BBIYMCIICHUU.

Uucna B npenenax 20: uyreHue, 3anuch, cpaBHeHUE. OHO3HAYHBIE U JBY3HAYHBIC
yucia. YBenuueHre (yMEHbIICHUE) YHUCia Ha HECKOJIBKO €IUHUIL.

JnuHa n e€ uamepenne. EMUHUIBI JJIMHBI U YCTAHOBJIICHUE COOTHOUIECHUS MEXY
HUMU: CAHTUMETD, AeuMeTp. ApuMeTHudecKue 1eMCTBUS

Cnoxenue u BerunTanue urcen B npeaenax 20. HazBaHnusi KOMIOHEHTOB JIEMCTBUM,
pe3yJIbTAaTOB JICHCTBUM CIIOKEHHUS, BBIYMTAHUSA. BbluMTaHWe Kak ACHCTBHE, OoOpaTHOE
CJIOKEHHIO.

TexcTOoBBIE 32724l

TekcroBas 3agaya: CTPyKTYPHBIE DJIEMEHTBI, COCTABJICHUE TEKCTOBOM 3aja4u 10
00pa3ity. 3aBUCUMOCTb MEX/1y JaHHBIMUA U UICKOMOM BEJTMYMHOMN B TEKCTOBOM 3aj1aue.
Pemenue 3aga4u B 0JHO JEUCTBHE.

IIpocTpaHCTBeHHbIE OTHOIICHUS 1 TeOMeTPUYecKue Gpurypsl

Pacnonoxkenne mnpeaMeToB W OOBEKTOB Ha IIJIOCKOCTH, B IPOCTPAHCTBE,
YCTaHOBJICHHE MPOCTPAHCTBEHHBIX OTHOILCHUN: «CIEBa-CIIpaBa», «CBEPXY-CHU3Y,
«MEXTY».

['eomerpuyeckue  Qurypbl:  pacmo3HaBaHHe  Kpyra, TPEYTroJIbHUKA,
npsIMOYTOJIbHUKA, oTpe3Ka. [locTpoenne oTpeska, KBajpara, TPeyrojbHUKA C TOMOUIbIO

JIMHEVKU Ha JIMCTE B KIETKY. MI3MepeHue JuHbI OTPE3Ka B CAHTUMETPAX.

MaremaTrnuyeckasi uH¢Gopmanus

COop mamHBIX 00 OOBEKTE MO OO0pas3ily. XapaKTepUCTHUKA OOBEKTa, TPYIIITHI
00BEKTOB (KOIMYECTBO, (opma, pasmep). ['pymnmnupoBka OOBEKTOB MO 3aJaHHOMY
MIPU3HAKY.



3aKOHOMEPHOCTb B psNy 3aJaHHBIX OOBEKTOB: €€ OOHApy)KEHHUE, NPOAOIKEHUE
psna.

Bepuble (MCTMHHBIE) W HEBEpHbIE (JOKHBIE) TMPEMJIOKEHHS, COCTABJICHHbIE
OTHOCHUTEJILHO 3aIaHHOT0 HA00pa MaTEMaTUYECKUX OOBEKTOB.

Utenue Tabnuiel, copepkaiieii He Oosiee 4 maHHbIX. M3BiaedeHue JaHHOTO U3
CTPOKHM WM CTOJIOIIA, BHECEHWE OJHOTO-IIBYX NaHHBIX B Ta0OnuIiyy. UTeHwe puCyHKa,
CXEMBI C OJTHUM-JBYMS YUCJIOBBIMU JaHHBIMU (3HAYCHUAMU JAHHBIX BEJIUYUH).

JIByX-TpE€XIIaroBsie HHCTPYKIIUH, CBSI3aHHBIE C BBIYUCICHHEM, N3MEPEHUEM JIJTUHBI,
U300pa)KEHUEM reOMETPUUECKON (DUTYPHI.

YHUBEPCAJIBHBIE ~ YUEBHBIE  JIEICTBUSI  (ITPOIEJEBTUUYECKUIA
YPOBEHD)

N3yuenune maremaTuku B 1 Kilacce COCOOCTBYET OCBOCHHUIO HA MPOIEIEBTUYECKOM
YPOBHE psiJla YHUBEPCAIbHBIX YYEOHBIX NEUCTBUMN: MO3HABATEIBHBIX YHUBEPCAIbHBIX
y4eOHBIX JEUCTBUM, KOMMYHUKATHBHBIX YHHBEpPCAIbHBIX Y4YEOHBIX JEHCTBUIA,
PETYJSTUBHBIX YHUBEPCATbHBIX YU€OHBIX IEHCTBUM, COBMECTHOM JESITEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eUCTBUS
Bba3oBble jornyeckune M UCCJIe0BaTeIbCKHUE 1eHCTBUSA:

Ha0II0/1aTh MaTeMaTUYECKuEe OOBEKTHI (YKCIia, BEIMUMHBI) B OKPYKAIOIIEM MUPE;

HAXOJUTh 00IIee U PA3IMYHOE B 3aMMUCH apu(PMETHUECKUX JEHCTBUN; HAOII01aTh

NENCTBUE U3MEPUTENBLHBIX IPUOOPOB; CPABHUBATH JIBA OOBEKTA, /IBA YUCIIA;

pacnpenensiTh 00bEeKThl Ha TPYIIIBI 110 33JJAHHOMY OCHOBAHHUIO;

KOMUPOBATh U3y4YEeHHbIE (DUTYPBI, PUCOBATH OT PYKHU IO COOCTBEHHOMY 3aMBICITY;
IPUBOJUTH MPUMEPHI YUCEN, TEOMETPUUECKHUX (DUTYP; COOIIOAATD
MOCJIEI0BATEILHOCTh MIPU KOJIUYECTBEHHOM M MOPSIIKOBOM cueTe. Pabora ¢
uHopManmen:

MOHUMATh, YTO MATEMATUYECKUE SIBJICHUS MOTYT ObITh MPEJICTABJICHBI C TOMOIIBIO

pPa3IUYHBIX CPEICTB: TEKCT, YHWCJIOBas 3amuch, TaOJMIA, PHCYHOK, CXeMa; YHUTaTh
TaOJINITy, N3BIIEKaTh MHGOPMAIIHIO, TIPEICTABICHHYIO B TAOJIMYHOM (opMme.

KoMMyHHKaTHBHBIE YHHBEpPCcaJIbHbIe YUeOHbIe AeiicTBUSA ObuieHne:
XapaKTEepU30BaTh (oruchIBATD) YUCJIo, FeOMETPUUYECKY IO dburypy,
ITOCJIICAOBATCIBbHOCTD

N3 HCCKOJIbKHUX YHCCII, 3allMCAHHBIX II0 ITOPAIKY, KOMMCHTHUPOBATDH
X0 CpaBHCHHA IBYX 06T>€KTOB;

OIMIMCBhIBATb CBOMMHU CJIOBAMHU CIOKCTHYIO CUTyalluI0 U MaTCMATHYCCKOC OTHOIICHUC



BEeTMYHMH (YHCEIN), ONMUCHIBATH TOJOXKECHHE MPEJAMETa B TPOCTPAHCTBE;
pasnuyaTh W HCIOJL30BaTh MAaTEMaTHUYCCKHWE 3HAKH; CTPOUTH
MIPEIJIOKEHHSI OTHOCUTENBHO 33JIaHHOTO Habopa 00BEKTOB.

PeryasiTuBHbIC YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS:
CaMoopraHmamm H CAMOKOHTPOJIb:

NpPUHUMATh YU4eOHYIO 3a7ady, yIepKUBATh €€ B Mpoliecce NesATeIbHOCTH;
JEHCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM 00pa31ioM, HHCTPYKIIUEH;
IPOSIBISITH HHTEPEC K MPOBEPKE Pe3yIbTaTOB PELICHUS YueOHOH 3a1auu,

C IIOMOIIBIO YYUTCIA YCTAaHABJIMUBATL IPHYHNHY BO3HHUKIIEH OIIMOKUA U TPYAHOCTH,
IIPOBCPATD IIPABUIIBHOCTDb BEIYUCIICHHA C IIOMOIIBIO APYIOIro HpI/IéMa BBIITOJIHCHU L

NENCTBUS.

CoBMecTHAas 1eATEJIbHOCTD:

y4acTBOBaTh B MAapHON paboTe ¢ MaTeMaTHYECKUM MAaTepHUajioM, BBITIONHSTH
MpaBUjia COBMECTHOM JESATEIBLHOCTH: JOTOBAPUBATHCS, CUATATHCS C MHEHUEM MapTHEPA,
CIIOKOMHO ¥ MUPHO pa3peniaTh KOHMIUKTHI.

2 KJIACC Yucaamn
BEJINYUHBI

Uucna B npenenax 100: yreHue, 3anuch, JECITUYHBIA COCTaB, CpaBHEHHUE. 3aluCh
paBEHCTBA, HEPABEHCTBA. YBEJIWYEHUE, YMEHBIICHUE YHCIAa Ha HECKOJbKO €IMHMUII,
JeCATKOB. Pa3HOCTHOE CpaBHEHUE YHCEIL.

Benuuunbl: cpaBHeHHE 10 Macce (€IMHHMIIA MacChl — KWUJIOTpaMM), BPEMEHH
(eAMHUIBI BPEMEHU — 4Yac, MHUHYTA), U3MEPEHHUE IJIMHBI (CAUHUIBI JUIMHBI — METD,
JIEIUMETpP, CAaHTUMETpP, MIIUIUMETP). COOTHOIIIEHWE MEXIY €IWHUIIAMH BEIUYUHBI (B
npeaenax 100), ero npuMeHeHUe 7Sl pEIICHUs MPAKTUYECKUX 3a7a4.

Apudmerndeckue 1eHCTBUSA

VYcTHOE ciokeHWe M BbluMTaHue uMcen B mpexaenax 100 Ge3 mepexoma u ¢
nepexosioM uepe3 pazpsii. [lucbMeHHOe clokeHue U BblunTanue yucen B npeaenax 100.
[IepemecTuTEIbHOE, COYETATEIILHOE CBOWMCTBA CJOXKEHHUS, HX MPUMEHEHUE A
BBIUNCIICHUN. B3auMOCBS3b KOMIIOHEHTOB M PE3yJIbTaTa ACUCTBUS CIOXKEHUS, JEUCTBUSA
BbiunTanus. [IpoBepka pesynbTaTa BbIYHCIECHHS (pealbHOCTH OTBETa, OOpaTHOE
JICUCTBHUE).

JIelicTBUS YMHOXEHUS U JICJICHUS YMCeT B MPAKTUYECKUX M y4eOHBIX CUTYaIMsIX.
Ha3BaHus KOMIIOHEHTOB IEMCTBUM YMHOKEHUS, ICIICHUS.



Tabnuunoe ymHOxkeHue B npenenax 50. TaOnuunble cayyan YMHOKEHHUS, TEICHUS
OpU BBIYKMCIECHUAX M pelleHuu 3adad. llepemecTUTENbHOE CBOWCTBO YMHOXKEHUS.
B3auMocCBsA3b KOMIIOHEHTOB M pe3yJIbTaTa ACHCTBUS YMHOKEHHUSI, NEHCTBUS JEICHUS.

HewusBecTHBIN KOMIIOHEHT ASHCTBUS CI0KECHHS, NEeUCTBUS BelunTanusa. Haxoxxaenue
HEU3BECTHOIO KOMIIOHEHTA CJI0KCHUS, BEIUMTAHHUS.

UuciioBoe BBIpOKECHHE: UTEHWE, 3alHCh, BBIYUCICHUE 3Ha4deHUs. [lopsmok
BBITIOJTHCHHSI JICWCTBUN B YHCJIOBOM BBIPOKEHUH, COJIEPIKAIEM JCHCTBHS CIIOKCHUS W
BbIYMTAHUS (CO CKOOKamu uian 6e3 cko0ok) B npeaenax 100 (ne Oonee Tpex AeHCTBU).
Haxoxnenue 3HaueHus YMCIOBOTO BhIpaKeHUS. ParinoHaibHbIe TPHUEMbl BBIYMCIICHHINA:

HCIIOJB30BaHUC IICPEMECTUTCIILHOI'O CBOMCTBA.

TexcToBBIE 3224l

Utenue, mpejcTaBlICHHE TEKCTa 3ajlayd B BHUJIE PUCYHKA, CXEMbl WIH JAPYrou
mozaenu. IlmaH pemreHust 3amayud B JiBa JEHCTBHUSA, BBIOOP COOTBETCTBYIOIIHUX ILTAHY
apuMEeTHUYECKUX JEeUCTBUN. 3aluch pEIIeHUs W OTBETa 3ajadyu. PeleHue TEeKCTOBBIX
3a/lad Ha TMPUMEHEHUE CMbICNa apu(PMETUYECKOro ACUCTBUS (CIIOXKEHUE, BBIYUTAHMUE,
YMHOXKEHUE, JejieHne). PacuéTHbie 3a/1aun Ha YBEJIWYCHUE UM YMEHBIICHUE BEIUUYUHBI
Ha HECKOJBKO €JWHUIl WJIM B HECKOJBKO pa3. 3amuch OTBETa K 3a/lau€ U €ro MmpoBepKa
(bopmynupoBaHHe, TPOBEpPKAa Ha JIOCTOBEPHOCTH, CICJOBAaHHME IUIAHY, COOTBETCTBHC
MIOCTaBJICHHOMY BOIIPOCY).

IIpocTpaHcTBeHHbIE OTHONIEHUSI U TeoMeTpUUYecKue GUrypsl

Pacnio3naBanue u nM3o0pakeHHe reoMeTpuueckux (GUryp: Touka, mpsiMasi, TpsSMoin
yroj, JIOMaHas, MHOroyroibHHK. [locTpoeHne oTpeska 3aJaHHOW NJIMHBI C MOMOIIbIO
auHelku. M300pakenre Ha KieT4aToi Oymare npsMOyTOJIbHUKA C 3aIaHHBIMU ITTMHAMU
CTOpPOH, KBajapara C 3aJaHHOW [JJIMHOW CTOpOHbI. [lnmHa nomanou. HM3mepenue
nepuMeTpa n300paKeHHOT0 NPSIMOYTOJIbHUKA (KBaJIpaTa), 3alMUCh PE3yIbTaTa U3MEPEHUs
B caHTUMeTpax. MaTtemaTuyeckass MHGpopManusa

Haxoxnenue, ¢opmynupoBaHue OJHOTO-ABYX OOHIMX NPHU3HAKOB Habopa
MaTeMaTHIECKNX OOBEKTOB: YHCEN, BEIWYUH, reomeTpudeckux uryp. Kimaccubukaruys
O0OBEKTOB 1O 3aJJaHHOMY WJIM CaMOCTOSITEIbHO  YCTAHOBJICHHOMY IpPHU3HAKY.
3aKOHOMEPHOCTh B PSIIy YHUCEN, TEOMETPUYECKUX (UTYp, OOBEKTOB IMOBCETHEBHOMN
HKU3HH.

Bepubie (MCTHHHBIE) U HEBEpHbIE (JIOXKHBIE) YTBEPXKICHHS, COJEpIKAILIUE
KOJIMYECTBEHHbIE, MMPOCTPAHCTBEHHBIE OTHOIIEHHUS, 3aBUCUMOCTH MEXJYy YHCIAMU WITU
BelnurnHaMu. KoHCTpyupoBaHue yTBEPKIACHUN C UCTIOIB30BAHUEM CIIOB «KAXKIBIN,
«BCE.

PabGora ¢ TabnmuuaMu: W3BJIEYEHHWE M HCIHOJNB30BAHUE /JIi OTBETAa HA BOMPOC
uHdOpMaIu, IPEICTAaBICHHOM B Tabyuile (HarpuMep, TaOIUIbI CIIOKECHHS, YMHOXKEHUS,
rpaduka AeXKypCTB).



BHuecenue pnaHHBIX B TaONMIly, JONOJIHEHUE MoOAeNel (cxeM, H300paKeHMU)
TOTOBBIMU YHCJIOBBIMU JaHHBIMH.

Anroputmsl (MIpUéMbI, MPaBWIA) YCTHBIX U MUCbMEHHBIX BBIYUCICHUHN, U3MEPEHUN
Y TIOCTPOCHUS TEOMETPUIECKUX PUTYP.

[IpaBuna paboOThI ¢ 3IEKTPOHHBIMHU CpPEACTBAMU O0yuYeHHUs (JIEKTPOHHOU (opmoii
y4eOHHKa, KOMIIBIOTEPHBIMHU TPEHAXKEPAMHU).

VHUBEPCAJIGHBIE ~ VYEBHBIE ~ JEMCTBUS  (ITPOIIEJAEBTUYECKUI
VPOBEHD)

N3yuenne wmaTeMaTMKM BO 2  KJacce CIIOCOOCTBYET  OCBOEHHIO Ha
IPOIEIEBTUYECKOM YPOBHE PsiIa YHUBEPCAIbHBIX YUEOHBIX JIEHCTBHIA: MTO3HABATEIbHBIX
YHHUBEPCAJIbHBIX Y4YEOHBIX MAECUCTBHI, KOMMYHMKATHUBHBIX YHUBEPCAJIBHBIX YUEOHBIX
NEUCTBUN, PEryJSTHBHBIX  YHUBEPCAIbHBIX  YYEOHBIX  JIEUCTBUH, COBMECTHOMU
NEATEIIBHOCTH.

Ilo3HaBaTeibHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eUCTBUS
ba3oBrble 1oruyecKue U HCcIe10BaTeIbCKUe 1efiCTBUA:

HaOJMI0JaTh MAaTeMaTUYeCKHEe OTHOLICHHUS (4acTb—IlIenoe, OOJIblIe—MEHBIIIE)
B OKDPYXaloIllEeM MHUpPE; XapaKTepHU30BaTh HA3HAYECHHE M MCIOJIb30BAaTh NPOCTEUILINE

U3MEPUTEIBHBIE

npuOopbl (CAaHTUMETpPOBAsi JIEHTA, BEChI); CPAaBHUBATh TPYIIBI OOBEKTOB (UHCET,
BEJIMYUH, T€OMETPUUECKUX (QUTYD)

[0 CaMOCTOSATENbHO BBIOPAHHOMY OCHOBAHHUIO; pacHpenensaTh (Kiaccu(UIMpoOBaTh)
O0O0BEKTHI (UKcia, BEIMYUHbBI, TEOMETPUUECKHUE

(GuUrypbl, TEKCTOBBIE 33J]a4l B OJIHO JECWCTBHE) HA IPYIIbI; HAXOIUTh
MOJIEIN TEOMETPUUECKUX (QUTYDP B OKPY’KAIOILIEM MUPE;
BECTHU MTOMCK Pa3INYHbIX PEIIECHUH 3a1a4M (pacYETHOM, C TEOMETPUUECKUM

COI[Gp}KaHI/IeM); BOCIIPOU3BOAUTL IIOPAOOK BBIIIOJIHCHUA HCﬁCTBHﬁ B YHCJIOBOM
BbIPpa’KCHUU,

cojiepiKalleM JEHCTBHS CIIOKEHUS W BBIUMTAHHUSA (CO CKOOKaMHM WM 0e3 CKOOOK);
yCTaHABJIMBATh COOTBETCTBUE MEXKTY MATEMATHICCKUM BBIPAKCHUEM H €TO

TEKCTOBBIM  OMHUCAaHUEM; TOAOUPATH MPHUMEPHI, MOJATBEPKIAIOIINEC
CyXJE€HHe, BBIBOJ, OTBET. Padora ¢ undopmanuei:

HU3BJICKATh U UCIIOJb30BATH I/IH(i)OpMaI_[I/IIO, MNpCACTABJICHHYIO B TCKCTOBOﬁ,

rpaduyeckoil (puCyHOK, cxema, Tabiuiia) (opme; ycTaHaBIMBATh JIOTHKY mepedopa
BApUAHTOB JIJIsl PEIICHUSI IPOCTEHIIINX
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KOMOMHATOPHBIX 3aJlay; JOMOJHITh MOJEIHU (CXEMbl, U300pa)KeHHs) TOTOBBIMHU
YUCJIOBBIMU JAHHBIMU.

KoMMyHUKATHBHbBIE YHUBEPCAJIbHbIE yYeOHbIe AeicTBUS Obmenue:
KOMMCHTHPOBATb X0 BBI‘II/ICJ'ICHI/If/'I;

O0OBSCHATH BHIOOP BEIMUMHBI, COOTBETCTBYIOIIEH CUTyaIlUl U3MEPEHUS;, COCTABIISATh
TEKCTOBYIO 33/1auy C 3aJJaHHBIM OTHOIIICHHEM (TOTOBBIM PEIICHUEM )
o 00pa3Ily; HMCIOJIh30BaTh MAaTEMATHUECKHE 3HAKH W TEPMHUHOJOTHIO IS OTHCAHUS
CIO)KCTHOHM CUTYaIluu, KOHCTPYUPOBAHHS YTBEPKICHHUH, BBIBOJOB OTHOCUTEIIHHO JTAHHBIX
OOBEKTOB, OTHOIICHUS; HA3bIBaTh YHWCJIA, BEJIWYUHBI, TEOMETPUYCCKUE (QUTYPBHI,
oOJaaroniye 3agaHHbIM
CBOMCTBOM; 3allMCBIBaTh, YHUTaTh YHCIO, YHCIOBOE
BBIpXKCHHUC,
PUBOJUTH MPUMEPHI, HILTFOCTPUPYIOIIHE apu(PMETHIECKOE JCHCTBHE, B3ANMHOE
PACIIONIOKEHUE TEOMETPUYECKHX (UIYp;,  KOHCTPYHPOBATh YTBEPHKICHHS C
WCIIOJIb30BAHUEM CJIOB «KKIIBII, «BCEY.
PerynsitTuBHbIC YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
CamoopraHu3anusi 1 CAMOKOHTPOJIb:
CJIEIOBATh YCTAHOBJIICHHOMY TPABHITY, TIO KOTOPOMY COCTABJICH PSIJ] YHUCET,
BEJTUYMH, TEOMETPUICCKUX (PUTYp; OpTraHU30BBIBATh, y4aCTBOBATh, KOHTPOJIUPOBATH X0/
U pe3yJIbTaT MapHoOi paboThI
C MaTeMaTHYEeCKUM MaTepuajoM; MPOBEPATh MPABUIBLHOCTh BBIYHCICHUS C ITOMOIIBIO
JPYTOro NpréMa BEITIOTHCHHSI

NENCTBUA, OOpPaTHOrO ACHCTBUS; HAXOJUTh C TOMOILIBIO YUUTENS IPUUMHY BO3HUKIIEH
omnbku i 3aTpyanenus. COBMeECTHasI 1€ATeJIbHOCTD:

MPUHUMATh IIpaBUJia COBMECTHOM JESATEILHOCTH IIPU paboTe B mapax, rpymnmax,

COCTaBJICHHBIX YYHUTEJIEM MM CaMOCTOSATENIBHO, y4acTBOBAaTh B INMApHON M TPYIIIOBOM
paboTe ¢ MaTeMaTHYCCKUM MaTepHAJIOM: OOCYXKIaTh IEJb NESITeIbHOCTH, X0 paboTHI,
KOMMEHTHPOBAaTh CBOM JICHCTBHUS, BBICIYIIMBATh MHEHUS JIPYTUX YYaCTHUKOB,
MO/ITOTABJIMBATh IMPE3CHTANMIO (YCTHOE BBICTYIICHUE) PEIICHUS MM OTBETa; PEIlaTh
COBMECTHO MaTeMaTHYECKUE 3a/1a4l TOMCKOBOTO U TBOPUYECKOTO XapakTepa (OmpeaessTh
C TIOMOIIBIO HM3MEPUTEIBHBIX HHCTPYMECHTOB JUIMHY, OIPEACIATh BpeMsS U
MIPOJIOJDKATEILHOCTh C TIOMOIIBI0 YAaCOB, BBITIONHATH MPUKHUAKY M OIEHKY pe3yibTaTa
JEeWCTBUHN, M3MEPCHHMI); COBMECTHO C YYUTEJIEM OIICHHUBAThH PE3yJIbTaThl BBITTOTHEHUS
oO1el padoTHI.
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3 KJIIACC Yucaan
BeJIHYHNHBI

Uucna B mnpenenax 1000: yreHwe, 3amuch, CpaBHEHUE, NMPEJCTABICHHE B BHUJC
CYMMBI pa3ps/IHbIX cllaraeMbiX. PaBeHCTBa M HEpPaBEHCTBA: UTEHHE, COCTaBJICHUE.
VYBenuueHne Wik yMEHbLIEHUE YKCIIa B HECKOJBKO pa3. KpaTHoe cpaBHEHME Yucen.

Macca (eauHHIIa MacChl — IPaMM ), COOTHOIIEHUE MEXIY KHUJIOTPAMMOM U IPaMMOM,
OTHOLIEHUS «TSDKEJIee-JIerye Ha...», «TSKEJIee-JIerye B...».

Croumocth (eguHuLIBI — pyOJdb, KOMEWMKa), YCTAaHOBIEHHE OTHOIICHUS
«JIOPOXKEACIIEBIIE HA...», «JIOpOXe-AeleBie B...». COOTHOIIEHHUE «I€HA, KOJIUYECTBO,
CTOMMOCTB» B MIPAKTUYECKON CUTYaALIUH.

Bpemss  (eguHuma  BpeMeHM  —  CEKYHJA), YCTAHOBJIEHHUE  OTHOUIEHUS
«ObICTpeeMeIJIEHHEE Ha...», «OblcTpee-MenneHHee B...». COOTHOIIEHHE «Hayalo,
OKOHYaHUE, MPOJAOIKUTEIbHOCTb COOBITUS» B IPAKTUUECKON CUTYaALIUH.

JnuHa (eAWHUIBI JUIMHBI — MWUIMMETP, KHIOMETpP), COOTHOILICHHUE MEXKIY
BEJIMYMHAMU B IIpesenax Toicsiur. CpaBHEHUE OOBEKTOB 110 JAJIUHE.

[Tnomane (eIMHULBI IUIOMIAMM — KBAJAPATHBIM METp, KBaJpaTHBIA CAHTHUMETP,
KBaJIpaTHBIN IeUMETp, KBaJpaTHbI MeTp). CpaBHEHHE 0OBEKTOB MO IJIOLIA M.
Apudmerndeckue 1eHCTBUSA

VYcTHBIE BBIYUCIICHUS, CBOJIMMBIE K AeHCTBUsAM B mipeaenax 100 (tabmuunHoe u
BHETA0IMYHOE YMHOXKEHUE, JAeJIeHUE, JEHCTBUS C KPYTIbIMU YUCIaMU).

[TucemenHoe cioxenue, Bbrantanue yucel B npegenax 1000. [derictBus ¢ uncinamu
Owml.

[TucbMeHHOE YMHOKEHUE B CTOJIOMK, MTUCBMEHHOE JiefieHne yroyikom. [lucemenHoe
YMHOJKE€HUE, JIEJICHUE HAa OJHO3HauyHOe umcio B mnpenpenax 100. [Ipoeepka pesynbrara
BbIYMCIICHUS (TIPUKUIKA WM OIEHKAa pe3ysbTara, oOpaTHOE JeHCTBHE, NMPUMEHEHHUE
aJIrOpUTMa, UCIIOIb30BaHUE KAJIBKYJISITOPA).

[TepemecTuTensHoE, COUETATEIbHOE  CBOMCTBA  CIIOKEHUS, YMHOXKEHHS
IIPU BBIYUCIIEHUSAX.

Haxoxnenue Hen3BeCTHOrO KOMIIOHEHTa apu(hMETHUECKOTO JEHCTBUSI.

[Topsimok AeHCTBUII B YKMCIOBOM BBIPAKEHUHM, 3HAYEHHE YHCIOBOTIO BBIPAXKEHUS,
COJICPIKAILleTO HECKOJIBKO JIEUCTBUM (CO CKOOKaMM MU 0€3 CKOOOK), C BEIYMCIICHUSMHU B
npeaenax 1000.

OI[HOpOI[HBIC BCJIMYHUHBI. CIOXKCHHUEC U BBIYUTAHUC.

TexkcTOBBIC 32]a4YH

PabGora ¢ TekcToBOM 3amaueii: aHalW3 JAHHBIX U OTHOIICHUM, MPE/ICTABICHUE Ha
MOJIEJH, TJIAHUPOBAHUE XOJla PEIICHUs 3a/1aud, PELIEHUE apuPMETUUECKUM CIIOCOOOM.
3ajayn Ha MOHMMAHHME CMbICIA apU(PMETUYECKHX JEHUCTBUUA (B TOM YHCIE JEIEHUS C
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OCTaTKOM), OTHOIICHUH  («OONbIlIe-MEHBIIIE  HA...», «OOJbIIEe-MEHBIIE  B...»),
3aBUCUMOCTEH («KYIUISA-MIPOJaXxa», pacyéT BPEMEHHU, KOJUYECTBA), Ha CpPABHEHUE
(pa3HOCTHOE, KpaTHOE). 3amuch pElIeHUs 3aJadyd MO0 JEHUCTBUSIM U C IOMOUIBIO
YUCJIOBOro BbIpakeHus. [IpoBepka pelieHus 1 OlleHKa MOJyYEeHHOTO PE3YIbTaTa.

Jlonst BENWYUHBL: TOJOBHUHA, TpPETh, YETBEPTh, IIATasi, JecATas 4YacTb B
IIPaKTUYECKOM cuTyaunu. CpaBHEHHME JOJIEH OJHOM BEJIMYMHBL. 3a1a4M Ha HAXOXKJICHHE
JI0JIA BEJTNYUHBI.

IIpocTpaHcTBeHHbIE OTHOLIEHHUS U reoMeTpuUYecKue pUrypsl

KonctpynpoBanue reomerpuueckux ¢uryp (pa3douenue Qurypsl Ha dHacTw,
COCTaBJIeHHE (PUTYPHI U3 YaCTEH).

[TepumeTp MHOTOYTOJIEHUKA: U3MEPEHNE, BEIYUCIICHNE, 3alCh PABCHCTBA.

N3mepenwne miomaay, 3amuch pe3yiabTaTa U3MEPEHHUS B KBaIPAaTHBIX CaHTUMETpaXx.
Brruucnenue miomanu npsMoyroibHUKa (KBajpaTa) ¢ 3aJaHHBIMH CTOPOHAMH, 3aITUCh
paBeHcTBa. M300pakeHne Ha KieTyaToil Oymare NpsIMOYTOJIbHMKA C 3aJaHHBIM
3HAYEHUEM ILUTOIIAIH.

Maremarnueckasi uHGopmanus

Knaccuduxkanus 00beKTOB MO JBYM IPU3HAKAM.
Bepnbie (MCTHHHBIE) M HEBEpPHbIEC (JIOKHBIE) YTBEPXKIACHUSA: KOHCTPYHUPOBAHMUE,

IIPOBCPKaA. Jlornueckue pacCy:xKaCcHusd CO CBA3KaAMH «CCJIH ..., TO ...», «IIOITOMY»,
«GBHA4YUT».
H3BrneueHne u UCMOIb30BaAHUE JJIA BBITTOJIHCHU A SaI[aHI/Iﬁ I/IH(l)OpMaI_II/II/I,

MPEICTaBIICHHON B TaOJIMIIAX C JAHHBIMU O PEATIbHBIX MPOIIeccaxX U SBICHUIX
OKpY>Karolero Mupa (Hanmpumep, pacinrucaHiue YpoKOB, IBHXKEHHS aBTOOYCOB, MOE3/10B),
BHECEHUE JaHHBIX B TAOJIHILY, TOMOJIHEHUE YEPTEKa TaHHBIMHU.

@opManu30BaHHOE ONMCAHUE MOCIEA0BATEIbHOCTH JEHCTBUNA (MHCTPYKUUS, IUIaH,
CX€Ma, aJITOPUTM).

CronbuaTas quarpaMma: 4YTeHHE, UCIOJIb30BaHUE JAHHBIX ISl pEeIIEHUs YUYEOHBIX U
IIPAKTUYECKUX 3a/1a4.

AJropuUTMBI U3yUYEHHUS] MaTepuaa, BBHIOJHEHHUS 00y4YaloUIMX U TECTOBBIX 3a/laHui
Ha JIOCTYIHBIX AJIEKTPOHHBIX CPEICTBAX 00ydeHUs (MHTEPaKTUBHON JJOCKE, KOMIIbIOTEPE,
JPYTUX yCTPOKCTBAX).

VYHUBEPCAJIbHBIE YUEBHBIE JIEMCTBUS

Ilo3naBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIe 1elcTBHS BasoBbie
JIOTHYE€CKHUE N UCCJIeA0BATCJIbCKUE l[eﬁCTBHH:

CPaBHUBATb MATCMATHYCCKHUC 00BEKTHI (‘{I/ICJIa, BCIIMYUHBI, TCOMCTPHUYCCKHUC
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(Gurypsl); BBIOUpaTh NPUEM BHIYUCIICHMS, BBITIOJTHEHUS
NENCTBUS; KOHCTPYUPOBATh FTEOMETPUUYECKHE (PUTYPBIL;
KJaccu(UIMPOBaTh OOBEKTHI (UKCIIa, BETUYMHBI, TEOMETPUUYECKUE (PUTYDBI,

TEKCTOBbIE 33J]a4M B OJHO JCHCTBHUE) MO BHIOPAHHOMY MPHU3HAKY; MPUKU]IBIBATH
pa3Mepbl QUTYpBI, €€ 2JIEMEHTOB;

MOHUMATh CMBICJI 3aBUCUMOCTEN U MaTeMaTUYECKUX OTHOIICHUHN, OITMCAHHBIX
B 3a3/1a4€; pa3anvaTh U UCIOIb30BaTh Pa3HbIE MPUEMBI U aJITOPUTMbI BHIYUCIICHNUS,
BBIOMpATh METOJ pelIeHUs (MOACIUPOBAHUE CUTYAIUH, TIepeOop BapHaHTOB,

WCIIOJIb30BaHUE aJITOPUTMA); COOTHOCUTH HAYaJlo, OKOHYAHUE, MPOJOJIKUTEIBHOCTD
COOBITHSI B TPAKTHUUECKOMN

CUTyalliM; COCTAaBIATh PAN 4YHWCeN (BEJIMYWH, TEOMETPHUYECKHX (UTyp) 0
CaMOCTOSITEIILHO

BBIODAaHHOMY  TPaBWIY;  MOJEJIHUPOBATH  MPEIIOKECHHYIO
IPAKTUYECKYIO CUTYALUIO;

yCTaHaBJIMBATh MOCIIEI0OBATEIBHOCTh COOBITUM, JEHCTBUI CIO’KETAa TEKCTOBOM

3a1a4H.

Pabora c nundopmanmueii:

YUTaTh HH(GOPMALIMIO, TPEJICTABICHHYIO B Pa3HbIX opMax;
U3BJIEKATh U MHTEPIPETUPOBATH YUCIOBBIEC JaHHBIE, IPECTaBICHHbIE B TAOIHIIE,

Ha JuarpamMme; 3aroIHATh TaOIUIbI CIIOKEHUSI 1 YMHOXKEHUS, JOTIOIHATh TaHHBIMU
YepTeXk; yCTAHABIMBATH COOTBETCTBHE MEXK/y PAa3JIMUYHBIMU 3aMMCAMH PEIICHUS
3a/1ayu; UCIOJIb30BATh JOTIOJIHUTENIBHYIO JINTEPATYypy (CIPaBOYHUKH,

CJIOBapH)

JUISl yCTAHOBJIEHUS U MPOBEPKHU 3HAUYCHUSI MATEMATUYECKOTO TEPMHUHA (TIOHSITHUS).

KoMMyHnKkaTHBHBbIE YHHUBEpPcaJbHbIe YUeOHbIE AeiicTBUA ObuieHne:
HCII0JIB30BaTh MATCMATHYCCKYHO TCPMHUHOJIOTIUIO AJIsA OITMCAHUA OTHOILICHUI

U 3aBUCHMOCTEH; CTPOUTH PEUYEBHIC BBICKA3bIBAHUS Il PEUICHUs 3aJlay, COCTAaBIATH
TEKCTOBYIO

3a/auy; OOBICHATH HA TMPUMEpPAX OTHOIICHUS «OOJbIIe-MEHbIE Ha...», «OOojbIie-
MEHBIIIEe

B...», KpaBHO»; UCIIOJIb30BATb MATCMATHYCCKYI0O CHMBOJIMKY OJI1  COCTAaBJICHHA
YU CIIOBBIX

BBIpa)KCHHﬁ; BI)I6I/IpaTB, OCYHICCTBJIATDH IIEPEXOJ OT OJHUX CANMHUI U3MCPCHHA BCIINYHHBI

K JPYI'MM B COOTBETCTBHUU C NPAKTUYECKOW CHUTyalueHd; ydyacTBOBAaTh B OOCYXIACHUHU
OLIMOOK B X0JI€ ¥ pe3y/bTaTE BbINOIHEHMUS

BBIYMCJICHHA.
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PeryasitTuBHbIe YyHUBepPCAJIbHBbIE YUeOHbIE 1eHCTBUS
CaMoopraanaum{ H CAMOKOHTPOJIb.

IIPOBEPATH XOJ U PE3yJIbTAT BBHIIOJIHEHUS JIEHUCTBUS;, BECTH

MOUCK OIMOOK, XapaKTeprU30BaTh UX U UCIIPABIISITH;

dbopMyIMpoBaTh OTBET (BBIBO), OJTBEPKAATH €TO OOBSICHEHUEM, PACUETAMU;
BBIOMPATH U UCIIOJIH30BATh PA3IMYHbBIC TPUEMBI IPUKUJIKU U TIPOBEPKU MTPABUILHOCTH
BBIYHCIICHUS, TPOBEPSITH MOJHOTY U MPABUILHOCTD 3aMIOJHEHUS TAOJIHIL CIIOXKEHHUS,
YMHOXCHHA. CoBMecTHaA HEATECJIbHOCTD:

npu paboTe B IpyIIe WIK B Mape BHIMOJHITH MPEAJIOKEHHbIE 3aaHus (HaXOIUTh
pa3Hble pELICHUs, OMNPENEHsATh C MOMOUIbI0 HU(POBBIX W aHAJIOTOBBIX MHPHUOOPOB,
U3MEPUTENBHBIX ~ HMHCTPYMEHTOB  JUIMHY, MaccCy, Bpewmsi); JOrOBapuBaThCi O
pacrnpesiefieHud O00S3aHHOCTEH B COBMECTHOM TPYJI€, BBINOJHATH POJIU PYKOBOAMTEIS
WIN MOAYUHEHHOIO, CAEPXKAHHO MPUHUMATHh 3aMEYaHMsI K CBOEW paldoTe; BBINOIHATH
COBMECTHO MPUKHUJIKY U OLIEHKY Pe3yJIbTaTa BBITTOJIHEHHS O0IIeH

paboTHI.

4 KJIACC Yucaamn
BEJINYUHBI

Uucna B mpegenax MIUUIMOHA: YTEHHE, 3aIIUCh, IOPA3PsAIHOE CPABHEHUE
ynopsiiouenue. Yucio, 0oblliee Wil MEHBIIEE TaHHOTO YUCIIA Ha 3aIaHHOE YHCIIO
pa3psAIHBIX €AUHULL, B 33JJaHHOE YKCIIO Pas.

Benuuunbl: cpaBHEeHHE 00BEKTOB MO Macce, JJIMHE, IUIONagl, BMECTUMOCTH.

EnuHuibl Macchl U COOTHOIIEHUSI MEK/ly HUMH: — LICHTHEDP, TOHHA.

Enunuibl BpemMeHu (CyTKuU, HEJENsl, MECALl, T'0Jl, BEK), COOTHOLICHUSI MEXK/y HUMHU.

Enauuunpl 1yivHbl (MWITAMETP, CAHTUMETD, TSHUMETP, METP, KUJIOMETP), IO
(KkBaZpaTHBIA METP, KBAJAPATHBIA CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH
(KuJIOMETphl B 4ac, METPhl B MHHYTY, METpPbl B CeKyHZy). COOTHOIICHHE MEXKIY
equaniamu B ripeaenax 100 000.

I[OHH BCIIMYMWHBI BpCMCHH, MACChI, JJINHBI.

Apudmernyeckue 1eHCTBUSA
IIncbMEHHOE CII0KEHHE, BBIYUTAHNE MHOTO3HAYHBIX YHCEII B IIPEAEIIaX MUJUIMOHA.
[TucbMeHHOE YMHOKEHHE, JIeJIeHe MHOTO3HAYHBIX YMCENl Ha OAHO3HAYHOE (JIBY3HAYHOE)

yucio B npenenax 100 000. enenue ¢ octatkoM. YMHOXeHUE U nenenue Ha 10, 100,
1000.
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CaoiicTBa apu(pMETUUECKUX TCUCTBUNA U UX PUMEHEHUE Uil BeiunciaeHuid. [louck
3HAYEHUS YUCIIOBOTO BBIPAXKEHUS, COAECPIKAIIETO HECKOJIBKO NeWcTBUl B npenenax 100
000. IIpoBepka pe3yiabTaTa BEIYMCICHHUM, B TOM YHCIIE€ C TOMOIIBIO KAIBKYJIATOPA.

PaBeHcTBO, comeprkaliee HEM3BECTHBIM KOMIIOHEHT aprU(METHICCKOTO JSHCTBUS:
3alUCh, HAX0K/ICHUE HEN3BECTHOTO KOMIIOHEHTA.

YMHOKEHHE U JIeJICHUE BEIUYMHBI HAa OJTHO3HAYHOE YHCIIO.

TexkcToBbIC 321241

Pabora ¢ TekcToBOI 3adaueil, penieHne KOTOpoil CoepKUT 2—3 JACHCTBUS: aHATU3,
MIPEJICTABIEHUE HA MOJENH, [UIAHUPOBAHUE U 3aIUCh PELICHUS, IPOBEPKA PEIICHUS U
oTBeTa. AHaJIM3 3aBUCUMOCTEH, XapaKTEepPU3YIOLIUX MPOLECChl: ABUKEHUS (CKOPOCTb,
BpeMs, TPOUACHHBIA MyTh), PaOOTHI (TIPOM3BOAUTEIHLHOCTH, BpeMs, OOBEM pabOTHI),
KYIUTU-TIpOAaXH (1I€Ha, KOJIMYECTBO, CTOMMOCTh) M PEIIEHUE COOTBETCTBYIOIIMX 3ajiad.
3ajaun Ha YCTAHOBJICHHME BpEMEHHU (Hadajio, MPOAOKUTEIBHOCTh U OKOHYaHHE
coObITHSI), pacu€Ta KOJMUYECTBa, PAacxXoja, U3MEHEHHUs. 3aJayd Ha HAXOXKICHUE OJIH
BEJIMYMHBI, BEJIMYMHBI MO €€ jaojie. Pa3Hble crnocoObl pelIeHHs] HEKOTOPHIX BHJIOB
U3y4YeHHBIX 3a/1a4. OdopmileHre perieHus o AeMCTBUSAM C MOSICHEHUEM, IO BOIIPOCaM, C
MTOMOIIBIO YHCIIOBOTO BBIPAKECHUSI.

IIpocTpancTBeHHBbIC OTHOLICHUA U TeoMeTpuuecKkue purypsl Harnsgasie

IPEICTAaBICHUS] O CHMMETPHH.

OKpy>KHOCTb, KpYI: pacrmo3HaBaHue U u3o0paxkeHue. IlocTpoeHne OKpyKHOCTH
3amaHHoro paauyca. IlocTpoeHne H3y4YeHHBIX T€OMETPUYECKUX (UTYp € IMOMOIIbIO
JUHENKH, YrOJbHUKA, LMPKYJs. PasnnueHue, Ha3blBaHHE MPOCTPAHCTBEHHBIX
reoMeTpudeckux Guryp (ten): map, Kyo, HHUIUHIP, KOHYC, TUPAMH/IA.

KoHctpynpoBanue: pa3zbueHue ¢urypsl Ha NOpSIMOYTOJbHUKH  (KBaapaThl),
cocTaBJieHHE (PUryp U3 MPSIMOYTOJIbHUKOB UM KBaPATOB.

[lepumerp, miomans (UIypbl, COCTaBIEHHOM M3 JABYX-TPEX MNPSMOYTOJILHUKOB
(kBagpaToB).

Maremarnueckasi uHGopmanus

Pabora c YTBEPKJICHUSMHU: KOHCTPYUPOBAHHE, IIpOBEpKa
ucTUHHOCTH. COCTaBJICHHE U MTPOBEPKA JIOTHUECKUX PACCYKICHUM MPU PEIICHUH 3a/1a4.

JlaHHple O pealbHBIX IMpoleccax U SBICHUSAX OKPYXKAIOIIEro  Mupa,
Ipe/ICTaBIICHHbIE HA AHarpaMMax, cxemax, B Tadnuiax, rekcrtax. COop MaTeMaTHYECKUX
JAHHBIX O 3aJaHHOM OOBEKTe (4Yuciie, BeIWYuMHE, TeoMmeTpuueckor ¢urype). Ilouck
uHbopMaluu B cCIpaBouyHOM JsuTeparype, Wurepnere. 3amuch wuHPOpMALMK B
MpeI0KEHHON Ta0JuIle, Ha CTOJI0YaTON TuarpaMMme.

JlocTynHbIE 3NEKTPOHHBIE CpEeACTBa OO0Yy4YeHHs, MOCOOMs, TpEeHaXEPhl, HX
MCIIOJIb30BaHUE IO PYKOBOJICTBOM Ieaarora u camoctosirenbHoe. [IpaBuna Ge3onacHoi
paboThI C 3JEKTPOHHBIMM MCTOYHHKAMU MH(POpMALMH (JIEKTPOHHAsA opMa ydyeOHHUKa,
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AJIEKTPOHHBIE CJIOBapH, 00pa30BaTEIbHBIC CAWThI, OPUECHTUPOBAHHBIC HA OOYYAIONTUXCS
HaYyaJIbHOTO 00I1IeT0 00pa30BaHUs).

AJTOPUTMBI pEIICHUS] U3YUEHHBIX YUEOHBIX U MPAKTUYECKUX 3a7ad.

YHUBEPCAJIGHBIE YUEBHBIE JIEMCTBUS

N3yuenne maTeMaTuku B 4 Kjlacce CrocoOCTBYET OCBOCHHIO Psiia YHUBEPCAIbHBIX
y4eOHbIX  JCHCTBUH: TO3HABATENbHBIX YHUBEPCAIbHBIX YYEOHBIX  JEHCTBHU,
KOMMYHHUKAaTUBHBIX YHUBEPCAIbHBIX  Y4YEOHBIX  JIEWCTBHM, PpEryJATUBHBIX

YHUBEPCAIbHBIX YUEOHBIX ACHCTBUN, COBMECTHOM JIE€ATEILHOCTH.

Ilo3HaBaTesbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS Ba3osbie
JJOrH4YeCKHuEe U UccjieaJoBaTeJIbCKue IleﬁCTBI/Iﬂ:

OPHUEHTUPOBATHCA B U3YYEHHON MAaTeMaTUYECKONM TEPMUHOJIOTHH, HCIIOJIB30BATh €€

B BBICKa3bIBAHMSIX M PACCYXKJICHUAX; CPAaBHUBATh MaTeMaTHYEeCKUE OOBEKTHI (YHcia,
BEJIMYMHBI, TEOMETPUUECKUE

Gburypsl), 3aMChIBaTh MPU3HAK CPABHEHMSI; BBIOUPATh METO/ PEIICHUS MaTEMaTUYECKON
3a]1a4M (aJIrOpUTM ACHCTBUSA, TPUEM

BBIYMCIICHUS, CIOCOO pelIeHUs, MOJICTUPOBAHHE CUTYyalluu, Iepedop BapUaHTOB);

HaXOJUTh MOJEIN HW3YYEHHBIX T'€OMETPUYECKUX (UTYp B OKpYXKAIOUIEM  MUDE;

KOHCTPYHpPOBaTh T€OMETPUYECKYI0 (urypy, o0Jajaronlyto 3aJaHHbIM CBOMCTBOM

(OTpe3ok 3aJaHHOW [JIMHBI, JIOMaHas ONpPENeNEHHOM MJIMHBI, KBaApaT C 3aJaHHbIM

MEPUMETPOM); KITAaCCU(DUITMPOBATH OOBEKTHI TTO 1—2 BHIOpaHHBIM NMPU3HAKAM;

COCTaBJIAATb MOACIIb MaTE€MaTH4YE€CKOU 3a1a4u, IIPOBCPATH €€ COOTBETCTBUE

YCJIOBUSIM 3a/1a4y; ONPEENSITh C TOMOIIBI0 U(POBBIX U aHAJIOTOBBIX TPHUOOPOB: Maccy
npeaMera (2JIEKTPOHHBIE W TUPEBBIE BECHI), TeMreparypy (TpalyCHHUK), CKOpPOCTb
JBKEHUS ~ TPAHCIIOPTHOTO  cpeicTBa  (MakeT  COMAOMETpa), BMECTUMOCTh
(M3MepUTEIIbHBIE COCY/IbI).

Pabora c undopmanmueii:
IPEICTaBIATh NHPOPMALIMIO B pa3HbIX (GOpMaX;
U3BJIEKAaTh U UHTEPIPETUPOBATH NH(OPMALINIO, IPEICTABICHHYIO B TaOIUIIE,

Ha JuarpaMMe; UCTOJIb30BaTh CIPABOYHYIO JUTEPATYPY IS TOUCKA MH(OpMAIUHU, B TOM
ymcie MHTepHeT (B yCIOBUAX KOHTPOIUPYEMOTO BBIXO/A).

KomMMyHnKkaTHBHBIE YHHUBEpcaJbHbIe YUeOHbIe AeiicTBUA OueHne:
HCIIOJIB30BATh MATCMATUYCCKYIO TCPMHUHOJOTHUIO IJIA 3aIlIMCHU PCHICHUA Hpe,Z[MeTHOﬁ

WJIU TIPAKTUYECKOW 3aJ1a4u; IPUBOJAUTH MPUMEPHI U KOHTPIIPUMEPHI ISl TOATBEPKIACHUS
WJIN ONIPOBEPKEHUS
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BbIBOJA, THUITOTEC3hI, KOHCTPpYHUPOBATh, qUTaThb
YHUCJIOBOC BBIPAKCHHUC,

OIIKUChIBATH IMPAaKTHYCCKYIO CUTyalluro C HCIIOJBb30BAHUEM I/IByIICHHOP'I
TCPMHUHOJIOTHH, XAPAKTCPHU30BATh MATCMATHYCCKHUC 06T>eKTI>I, SIBIICHUS M COOBITHS C
IIOMOIIIBIO
HN3YUYCHHBIX BCJIMYMH, COCTaBJIATh HHCTPYKIHIO,
3allUChIBATD PACCYKACHUC,

HWHHUIIMHUPOBATb O6CY}KIIGHI/I€ Pa3HbIX CITOCOOOB BBITTOJTHEHUS 3aJaHus, IIOMCK

OIIKUOOK B PEIICHHH.

PerJIﬂTI/IBHI)Ie YHHUBEPCAJIbHBIC y‘leﬁﬂble IleﬁCTBHH
CaMOOpFaHI/I3aIII/Iﬂ H CAMOKOHTPOJIb.

KOHTPOJIUPOBaTh  MPABWJIBHOCTh W IIOJHOTY  BBINOJHEHUSA  AJITOPUTMA
apu(PpMETUYECKOTO JEHCTBUS, PELICHUSI TEKCTOBOM 3a]]a4uM, OCTPOCHHS T€OMETPUUECKOMN
Gurypsl, U3MEpPEHUS, CAMOCTOSITEIHLHO BBIMOJHIThL MPUKHUAKY M OILICHKY pe3yjbTaTa
U3MEPEHUIl; HAXOIUTh, UCIIPABIISAThH, IPOTHO3UPOBATH OITUOKU U TPYJHOCTH B PEIICHUN

y4eOHOM 3a7a4H.

CoBMecTHaA 1eATEJIBHOCTD

y4acTBOBaTb B COBMECTHOH JIE€ATEIbHOCTHU: JOIOBApUBATLCS O CHOCOOE pELICHMS,
pacnpenensaTe paboTy MEXAYy WIEHaMU Ipynnbl (Hampumep, B cilydae pelieHus 3aaad,
TpeOyromux nepedopa OONBIIOTO KOJIWYECTBA BAapUAHTOB), COTJIACOBBIBATH MHEHHS B
XO0Jle TIOMCKAa JI0Ka3aTesIbCTB, BbIOOpA PpAlMOHAIBHOTO CrOco0a; JOroBapuBaTLCA C
OJIHOKJIACCHUKaMU B XOJ€ OpraHu3aluu M[POEKTHOH paldoThI C BETUYMHAMU
(cocTaBieHHME pacnucaHus, MOACYET JEHEr, OLEHKAa CTOMMOCTHU U TOKYIKH,
npuOMmKEHHAS OLIGHKA pAcCTOSHMW W BPEMEHHBIX HWHTEPBAJIOB, B3BEUIMBAHUE,
U3MEpEHNE TEMIIEPATYPhI BO3/1yXa U BOJIbI), FEOMETPUUECKUMHU (PUTYpaMU
(BbIOOp (popMBI M JeTaneil mpu KOHCTPYMPOBAHUH, PACUET U pa3METKa, MPUKHUIKA U
OLICHKA KOHEYHOT'O Pe3yJIbTaTa).

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
MATEMATHUKE HA YPOBHE HAYAJIBHOI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yibTaThl OCBOCHHSI TPOTPaMMbl IO MAaTeMAaTHKE Ha YpOBHE
HAYaJIbHOTO 00I1Iero 00pa3oBaHus JOCTUTAIOTCS B €IUHCTBE YYCOHON U BOCTIMTATEIILHOMN
JESTETHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMUA POCCUHUCKUMH COITUOKYJIBTYPHBIMA U
JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSMHU, TPUHATHBIMH B OOIIECTBE NpaBWIaMH U
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HOpPMaMH TIOBEJCHUS U CIOCOOCTBYIOT MPOIECCAaM CAMOIIO3HAHMS, CAMOBOCITUTAHUS U
caMopa3BUTHUs, (HOPMUPOBAHKS BHYTPEHHEH MTO3UIINH JTUIHOCTH.
B pesynbrate u3ydyeHuss MaTeMaTUKU Ha YPOBHE HAa4aJlbHOTO 00IIero oOpa3oBaHuUs
y oOyu4arorierocst OyayT chopMupOBaHbI CISAYIOMNE TUIHOCTHBIC PE3YIbTATHI:
0CO3HaBaTh HEOOXOAMMOCTh M3YYCHHMS MaTEMAaTHUKH JIJIsS aJanTallid K >KM3HCHHBIM
CUTyamusiM, JUIsl Pa3BUTHS OOIIEH KyJbTYphl YEIOBEKA, CIOCOOHOCTH MBICIIUTD,
paccyXmaTh, BBIABUTATh TMPEANOJIOKCHUS ¥ JIOKAa3bIBaTh WM OINPOBEPraTth HX;
NPUMEHATh TpaBUJia COBMECTHOH JEATEIBHOCTH CO CBEPCTHHKAMHU, TMPOSBISATH
CIIOCOOHOCTH JIOTOBAPUBATHCS, JTUIUPOBATH, CIEOBATh YKa3aHUSAIM, OCO3HABAThH JINYHYIO
OTBETCTBEHHOCTh M OOBEKTHUBHO OICHWBATh CBOW BKJIAJl B OOIIUI pe3yjIbTaT; OCBAMBAaTh
HABBIKM OpPTraHU3aIluu 0€30MacHOr0 MOBEICHUS B HH(POPMAITMOHHON
cpelie; MPUMEHATh MAaTeMAaTHKy Ui PEIICHUS TMPAKTHYECKUX 3aJad B MOBCETHEBHOM
KU3HW, B TOM YHCJIIE TPU OKa3aHWUM TOMOIIY OJHOKJIIACCHHKAM, JIETSIM MIIAIIETO
BO3pacTa, B3POCIBIM U TOKUIIBIM JIFOISIM; pab0oTaTh B CUTYalHsIX, PACIIUPSIONIAX OIBIT
MPUMEHEHHUS MaTeMaTHYECKUX
OTHOIIEHUH B peajbHOU KM3HU, MOBBIMIAIOIINX HHTEPEC K UHTEIUICKTyIbHOMY TPYIy H
YBEPEHHOCTh CBOMX CHJIaX MPH PEHICHUU IMOCTaBJICHHBIX 3a7a4, YMECHHE IPEOJI0JICBATh
TPYIHOCTH; OIICHUBATh TPAKTUYECKUE W YYEOHBIE CHUTyalldd C TOYKHA 3PCHUS
BO3MOXKHOCTH
MPUMEHEHUS MaTEeMAaTUKU JJIs PalliOHAIBHOTO U d(PPEKTUBHOTO pEIICHUsS y4eOHBIX U
KU3HEHHBIX TIPOOJIEM; XapaKTEepH30BaTh CBOW YCIEXHM B W3YyUYECHUU MATEMATHKH,
CTPEMHTHCS YTITyOIATh
CBOM MAaTeMAaTHYeCKHE 3HAHHWS W YMEHHMs, HamedaTh IMyTH YCTPAaHEHUs TPYIHOCTEM;
MI0JIB30BAThCS Pa3HOOOPa3HBIMU WH()OPMAITMOHHBIMH CPEACTBAMU JJISI PEIICHUS
MIPEIOKEHHBIX ¥ CAMOCTOSITEIFHO BRIOPAHHBIX YUEOHBIX TTPOOIeM, 3a1ad.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTte n3yueHns MaTeMaTUKU Ha YPOBHE HAYaJIbHOIO OOIIEro 0Opa3oBaHUs
y oOyuatomierocst OyayT cOpMHUpPOBaHBI IO3HABATENIbHBIE YHHUBEPCAJIbHBIE Y4YCOHbBIC
JEUCTBUS, KOMMYHUKAaTUBHBIE YHHUBEpCAIbHbIC YydeOHBbIE MACHCTBHS, PETYIATUBHBIC
yHHUBEpCajbHbIEe yueOHbIE IeUCTBUS, COBMECTHAS JESITEIbHOCTD.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUS

Bba3oBble JJornyeckue 1eiicTBUA:
YCTaHABJIMBATh CBS3M M 3aBUCUMOCTH MEXK]ly MaTeMaTHYECKUMHU 00bEKTaMU

(«4acTp-1eNI0e», «IPUUYUHA-CIEJCTBUEY, NPOTSHKEHHOCTh); MPUMEHITh 0a30BbIC
JIOTUYECKUE YHUBEPCAIbHBIC ICHCTBUS: CPABHEHUE, AHAIIN3,
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kjaccudukanus (rpynnupoBka), 00001eHe; NpuoopeTaTh NpakTUYeCKue rpaduueckue
U U3MEpPUTEIbHbIE HABBIKU

JUIsL YCHEIIHOTO PEHIeHUs Y4YEOHBIX M KUTEHCKMX 3aJady; MPEACTaBISATh TEKCTOBYIO

3amady, €€ pelleHHe B BHUJE MOJIENH, CXEeMbl, apu(MeTHYecKOl 3amucH, TEKCTa B

COOTBETCTBUH C MPEIJIOKEHHON yueOHOU MPOOIeMOiA.

Ba3oBble ucciieqoBarTebLCKUe 1eHCTBUA:
MIPOSIBJIATH CIIOCOOHOCTh OPUEHTHPOBATHCSA B YICOHOM MaTepuase pa3sHbIX

pa3AenoB  Kypca MaT€MaTUKHW; I[IOHMMAaThb M HUCIOJB30BaTh MaTEMaTHYECKYIO
TEPMHUHOJIOTHIO: pa3JnyaTh,

XapaKTepu30BaTh, HCIOIL30BaTh MJId pEIICHUsS YYEOHBIX M MPAKTUYECKUX 3ajady;
IIPUMEHSITh U3YUEHHBIC METOIbI TIO3HAHUS (M3MEPEHHE, MOJICITMPOBAHUE, ITepeOop

BAapUAHTOB).

Pa6ora ¢ unpopmanmeii:
HaXOJWTb U UCTIOJIB30BATh AJISl pelIeHHs Y4eOHBIX 3a/1a4 TEKCTOBYIO, IPaQUUECcKyIo
uHQOpMAIIMI0O B pa3HBIX HCTOYHHMKAX  HMH(GOPMAIIMOHHOW  CpeAbl;  YUTaTh,
UHTEPHPETUPOBATH TpadUuecKy MpeCTaBICHHYI0 HH(OpMAIUIO (CXeMy,
TaOJIHIly, TUarpaMMy, IpYTYI0 MOJIEIb); MPEJACTaBIsATh, HH(pOopMaInio B 3a1aHHON (popme
(momonHATH TabnuIly, TEKCT), GOPMYJIUpPOBATh YTBEPXKACHUE IO o0Opasiy, B
COOTBETCTBHHM C TpPEeOOBaHHUAMH y4eOHOW 3aJaud; MNPUHUMATh MpaBuUiia, OE30MacHO
HCIIOJIB30BATh IIPeIjiaraéMbie AJIEKTPOHHbIE

CpencTBa U UCTOYHUKU MH(OpMaIuu.

KoMMyHUKaTHBHBIE YHUBEPCAJIbHBbIE YYeOHbIE 1eCTBHUS
OO0uienue:

KOHCTPYUPOBATh YTBEPKACHUS, IPOBEPATh NX UCTUHHOCT;

UCTIONIb30BaTh TEKCT 3a/1aHUA U1 00BACHEHUS CII0c00a 1 X0/a pEIICHUS
MaTEMaTUYECKOM 3a/1a4i; KOMMEHTHPOBATh IIPOLIECC BBIYMCIICHHUS], IOCTPOCHHUS,

penieHus; 00bSCHATH MOTYUYEHHBIN OTBET C UCIIOJIH30BAHUEM U3YUYEHHOM

TEPMUHOJIOTHH;

B IIPOLIECCE UATIOTOB MO 0OCYKIEHUIO H3YUYEHHOTO MaTepHraia — 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIECHUS, OLIEHUBATH BBICTYIUICHHUS YYaCTHUKOB, MPUBOJUTH
JI0KA3aTeNbCTBA CBOEH MPABOTHI, MPOSBIATH 3TUKY OOILIEHUS; CO3/1aBaTh B COOTBETCTBUU
C y4eOHOM 3a/adeil TeKCThl Pa3HOTO BUJA — OMHUCAHUE (HAMpUMEp, TeOMETPUUECKON
burypsl), paccyxxaeHue (K mpumepy, Ipu pelieHur 3aJlau), UHCTPYKUUs (Harpumep,
U3MEpPEHUE JUIMHBI OTpE3Ka); OPUEHTUPOBATHCS B aAJITOPUTMax: BOCIHPOU3BOAMTD,
JOMOJHATh, UCIIPABIISITH
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neOopMUpPOBAHHBIC, CAMOCTOSITEILHO COCTAaBIATh TEKCThl 3aJaHUN, aHAJIOTUYHBIC
TUMOBBIM U3yYEHHBIM.

PeryiasiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiiCTBUS

Camoopranusanus:
IUTAHUPOBATH JCHCTBHUS 10 PEIICHUIO YUYCOHOW 3a/1a4uu IS ITOJTYYCHUS

pe3yJbTaTa; IUTAHUPOBATH STarbl IPEICTOSIIEH padoTHI, OIpECIIATh
MIOCJICIOBATEIBHOCTh

y4eOHBIX JICHCTBUH; BBIMOJHATH IPaBHJia OE30MACHOTO HCIIOJIB30BAHUS AJICKTPOHHBIX
CPEICTB,

IpeaiaraeMbIX B IIPOIIECCE 00YUEHUSI.

CaMOKOHTPOJIb:

OCYIIECTBIISATH KOHTPOJIb MPOIIECCca U pe3ysibTaTta CBOEH AESITeIbHOCTH; BBIOUPATh U
0pU HEOOXOAUMOCTH KOPPEKTHPOBATh CIIOCOOBI AECHCTBUI; HAaXOAWTHh OLIMOKU B
cBOei paboTe, yCTaHABIMBATH WX MPUYHUHBI, BECTH TTOUCK
nyTel MpeojosIeHNs OINOOK; MPEABUAETh BO3MOKHOCTh BOSHUKHOBEHMSI TPYJHOCTEN U
OLLIMOOK, IPeyCMaTPUBATh CIIOCOOBI UX NMpeaynpexaeHus (GopMyIMpOBaHUE BOIIPOCOB,
oOpamieHne K Y4YeOHHKY, JIOMOJTHUTEIBHBIM CpEACTBAM OOyYEeHHUS, B TOM 4YHCJIE
AIIEKTPOHHBIM); OIIEHUBATh PAllMOHAIEHOCTh CBOMX JICHCTBUI, TaBaTh UM Ka4€CTBEHHYIO

XapaKTePUCTHUKY.

CoBMecTHAA JCATCIBbHOCTD:

y4acCTBOBATh B COBMECTHOM JICSITCIFHOCTH: PacHpeAe/IsATh paboTy MEXKIy WICHAMHU
Ipymmnsl (HampuMep, B Ciydae pelieHus 3ajad, TpeOyrommx mnepedopa OO0JIBIIOro
KOJIMYECTBA BapUAHTOB, IMPHUBEICHHUS IPUMEPOB W KOHTPIPHUMEPOB), COIJIACOBBIBATH
MHEHHUSI B XOJI€ TMOHCKA JOKa3aTeIhCTB, BHIOOpA PpAIMOHAIBHOTO CIIOCO0a, aHaiu3a
nHpOpMaIMu; OCYIIECTBIATh COBMECTHBIM KOHTPOJIb W OICHKY BBIMOJHIEMBIX
JNEeWCTBUM, TMPEIBUACTh BO3MOXXHOCTh BO3HUKHOBEHHUSI OIMOOK U  TPYJIHOCTEH,
[peayCMaTpUBaTh MyTHU UX HPEAYIIPEKIACHUS.
INPEJMETHBIE PE3YJIBTATBI

K xoHiy oOydenus B 1 kjacce oO0ydarOIIUiCs MOJYIUT CIACAYIOIIUE MPEIMETHBIC
pe3yJIbTaThl MO OT/ACIBHBIM TEMaM MPOTPAMMBbI 110 MaTeMaTHUKE:

YuTaTh, 3alUChIBaTh, CpaBHUBATh, ymopsAgouuBaTh uucia ot 0 go 20;

NEePECUYUTHIBATh PA3IMYHbIE OOBEKThI, YCTAHABIUBATH MOPSIIKOBBIA HOMEP O0OBEKTa;

HAaXOJMTh YMCJIa, OOJIbIIINE WM MEHBIIME JaHHOIO YKCiIa Ha 3aJaHHOE YMCIIO;

BBITIOJTHATH apu(PMeTHYeCKe ACHUCTBUS CIIOKEHUS M BEIYMTaHUsA B nipeaenax 20
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(YCTHO ¥ TUCbMEHHO) 0€3 mepexojia yepes3 JACCATOK; Ha3bIBaTh U Pa3iNdyaTh KOMIOHEHTHI
JEeUCTBUH CII0KEHHUS (Cciaraembie, CyMMa)

W BbIYUTaHUs (yYMEHbIIIaeMOE, BBIYMTAaEMOE, Pa3HOCTb); pelllaTh TEKCTOBBIE 3a/laud B
OJHO JICMCTBUE HA CIIOKEHUE Y BBIYUTAHUE: BBIJACIATD

ycJoBuE U TpeboBaHUE (BOIMPOC); CPAaBHUBATH OOBEKTHI MO JJIMHE, YCTAHABIMBAS MEXKY
HHAMU COOTHOUIIECHUE

«JIJTMHHEE-KOPOUE», «BBIIIC-HIKE», «IIUPE-YKEe»; U3MEPATh JUIMHY OTpe3ka (B CM),
YEPTUTh OTPE30K 3aJJaHHOW JUIMHBI; pa3inyarh 4YUCIO W HU(PY; paclo3HaBaTh
reoOMEeTpUYECKHUE (PUTYPHI: KPYT, TPEYTOJbHHK, IPSIMOYTOJIBHHUK

(kBajpar), OTPE30K; yCTaHABIMBATh MEXKJY OOBEKTaMH COOTHOIICHHS: «CJIEBa-CIIPaBay,
«crnepeau-

C3a/1M», ME¥K]1y; PaCliO3HaBaTh BEpHbIC (MCTUHHBIEC) U HEBEPHBIE (JIOXKHBIE) YTBEPIKICHHUS

OTHOCHUTEJILHO 3aJJaHHOr0 Habopa OOBEKTOB/MPEAMETOB; TPYNIUPOBATh OOBEKTHI IO
3aJIaHHOMY TIPU3HAKY, HAXOJUTh ¥ Ha3bIBATh

3aKOHOMEPHOCTH B Py 0OBEKTOB MOBCEIHEBHOM KU3HU; PA3INYATh CTPOKU U CTOJIOIIBI
TaOIUIbI, BHOCUTD JJAHHOE B TaOJIHUITY, U3BJICKAThH

JAHHOE WJIU JaHHBIE U3 TaOJuIlbl; CPAaBHUBATH JIBa 00BEKTA (YKCTa,
reoMeTpudeckue (purypsl); pacpenesisiTh OObEKTHI Ha IBE TPYIIITHI
110 3aJJaHHOMY OCHOBAHHIO.

K xoHIty o6yueHus Bo 2 kJjacce 00ydaromuiics NOAYYUT CIEIYIOLINe IpeIMETHbIE
pe3yabTaThl MO OTJAEIBHBIM TEMAaM MPOrPaMMBbI IO MATEMATHKE:

YUTaTh, 3alKChIBATh, CpPaBHUBAaTh, YINOPSAAOYMBATH uyuciaa B mnpexnenax 100;

HAXOJUTh YKCIIO OOJIbIIee WM MEHbIIIEe JaHHOTO YKCia Ha 33JJaHHOE YUCIIO0
(8 mpenenax 100), Gonbiiee JaHHOTO 4YMCIa B 3ajaHHOE uyucio pa3 (B mpenenax 20);

yCTaHaBJIMBATh U COOJIOIATh MOPSIOK MPU BEIYUCIEHUN 3HAUYEHHUS YUCIOBOIO
BBIpaKEeHUs (CO CKOOKaMHM WM 0€3 CKOOOK), COJCpIKAIIero JACHCTBHS CIOXKCHUS W
BbluMTaHuss B mpenenax 100; BBIMOAHATH apupMETUUYECKUE ACHCTBUSA: CIOXKEHHUE U
BbIYMTaHUE, B npenenax 100 — yCTHO M MHUCbMEHHO, YMHOKEHHE U JIEJICHUE B IPEIeIIax
50 ¢ ucnosp30BaHNEM TAOIUIEI YMHOKECHUS;

Ha3bIBaTh U Pa3inyaTh KOMIOHEHTHI IEUCTBUI YMHOKEHHUS (MHOXKUTEIH,
NPOU3BEACHUE), HENeHUs (IeIMMoe, IENHUTENb, YacTHOE); HaXOAUTh HEU3BECTHBIN
KOMIIOHEHT CJIOKE€HMS, BBIYUTAHMUS; HCIOJIb30BaTh IPU BBHIMNOJHEHUU MPAKTUYECKHUX
3aJlaHu{ €IMHMIIBI BEJIMYUH JJIUHBI (CAHTUMETP, JELUMETP, METP), MacChl (KUJIOTrpamm),
BPEMEHM (MUHYTA, 4ac), CTOUMOCTHU
(py0sib, Komeika); OmpenessiTh C MOMOIIbI0 U3MEPUTEIbHBIX WHCTPYMEHTOB [UIMHY,

ONpPENENATh BpEMs

22



C TMOMOUIbIO YacOB; CpPaBHUBATh BEJIMYMHBI JUIMHBI, MAacChl, BPEMEHHU, CTOHUMOCTH,
yCTaHaBJIUBAs MEXKIY

HUMU COOTHOIIEHHE «OOJIbIIE WIIM MEHBIIE Hay; periaTh TEKCTOBBIC 3a/1a4d B OJIHO-/BA

NEUCTBUA: NPEACTaBIATh 3a1ady (KpaTkas 3aluch, PUCYHOK, TaOnuIa WiIM Apyras

MO/JI€JIb), TUTAHUPOBATh XOJ1 PEIICHUsI TEKCTOBOM 3a/1auu B JIBa IEUCTBUS, OPOPMIISTH €ro

B BHJI€ apU(PMETUYECKOrO JEHUCTBUA WM JACHCTBUM, 3alMChIBaTh OTBET; pPa3iINyvaTh

r€OMETPUYECKUE (PUTYpBL: MNPSAMOW YroJj, JIOMaHylo, MHOIOYIOJbHUK; Ha Oymare B

KJIETKY U300pakaTh TOMaHy10, MHOTOYTOJIbHUK, YePTUTh

C TIOMOIIBIO JIMHEWKW WU YTOJbHUKA TMPSMOW Yroj, MPSIMOYTOJBHUK C 3aJlaHHBIMU

JUIMHAMHU CTOPOH; BBIMIOJIHATh HM3MEPEHUE JJIMH peajbHbIX OOBEKTOB C IOMOIIBIO

JIVMHENKU; HAXOAUTH JUINHY JIOMAHOM, COCTOSILEN U3 IBYX-TPEX 3BEHBEB, IEPUMET]

NpsSIMOYTOJIbHUKA (KBaJparta); pacro3HaBaTh BepHbIC (MCTUHHBIC) U HEBEPHBIC (JIOXKHBIE)
YTBEPKICHUS

CO CIIOBaMH «BCE», «KaXIbli»; TMPOBOJAUTH OJHO-ABYXIIAroBble JIOTHYECKUE
paccyXIeHus W JieflaThb  BBIBOJbI; HAXOAUTh OOUMNA TPU3HAK TPYMIIBI
MaTEeMaTUYECKUX OOBEKTOB (UK CEll, BETUYHH,

F€OMETPUYECKUX (UTYp); HAXOAUTh 3aKOHOMEPHOCTh B psAAy OOBEKTOB (YHCEl,
reoMeTpuyeckux (Guryp); MNpeAcTaBisITh HHPOpPMANHMIO B 3adaHHONW (opme:
JOTIOJTHSATH TEKCT 3a/1a4u

YHCJIaMH, 3aIOJIHATh CTPOKY WUJIM CTOJIOCI TaOJHIlbl, YKAa3bIBaTh YMCJIOBBIE JAHHBIE Ha

pUCYHKE (M300pa)K€HUU TEOMETPUYECKUX (PUTyp); CpaBHUBATH TPYNIbl OOBEKTOB

(HaxoauTh oOOIIEe, pA3TUYHOE); HAXOJIUTh MOJECIH TEeOMETPUYEeCKuX Guryp B

OKpY XKaloIleM MUpPE; TOA0UpaTh MPUMEPHI, OTBEPKAAIOIINE CYKICHUE, OTBET;
COCTaBJISATh (JIOMOJHATH) TEKCTOBYIO 3a/1auy; MNPOBEPSTh
MPaBWIBHOCTh BBIUUCIICHUS, U3MEPECHUSI.

K xonny oOyudenusi B 3 kyacce 00y4aromMics MONIYUYHUT CIACAYIOLUIUE MPEIMETHBIE
pe3yabTaThl M0 OTJAEIBHBIM TEMaM MPOTPAMMBbI IO MATEMATHKE:

YUTaTh, 3alKMCHIBATh, CPABHUBATH, YMOPSAAOUMBATHL uuciaa B mpegenax 1000;

HAXOJUTh YKMCJIO OOJIbIIEE WIIM MEHbIIEE JAaHHOTO YMCia Ha 3aJJaHHOE YUCIIO,
B 3aJlaHHOE 4KcIio pa3 (B npeaenax 1000);

BBINIOJIHATH apU(PMETUYECKUE ACUCTBUS: CIOKEHUE U BbluMTaHue (B mpeaenax 100
— yctHO, B npenenax 1000 — MUCBMEHHO), YMHOXKEHHE M JIEJC€HHE Ha OJHO3HAYHOE
4yucyo, jAeyieHue ¢ octatkoM (B mpenenax 100 — yCTHO M MHUCHMEHHO); BBIMOJHSTH
NENUCTBUA yMHOXKeHHWe W JneneHue ¢ umciaamu 0 m 1; ycraHaBimmBaTh W COOJIOJATH
NOPSAJIOK JEUCTBUM NMPU BBHIYMCICHUM 3HAYEHUS! YHCIOBOIO BbIpaXeHHsS (CO CKOOKamu
uim 06e3 CkoOOK), coaepKaliero apupmMeTuuecKkue IeUCTBUS CIIOKEHHS, BBIYUTAHUS,
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YMHOXEHUSI W JICJICHUS; MCIOJIb30BaTh MPU BBIYUCICHUSX MEPEMECTUTEIbHOE U
COYETaTEIbHOE CBOWCTBA
CJIOK€HMS; HAXOJUTh HEU3BECTHBIM KOMIIOHEHT apu(PMETHYECKOro

JICHCTBUSL;

UCIIOIb30BaTh TMPU BBIMOJHEHUH TPAKTHUYECKUX 3aJaHUd M PEIICHUH 3ajaad
€AUHULBL: TUHBI (MAJUTUMETP, CAHTUMETD, ACIUMETP, METP, KUIOMETP), MacChl (TpaMm,
KWJIOTpaMM), BpeMeHHM (MHHYTa, 4Yac, CEKyHJa), CTOMMOCTH (Komeiika, pyOib);
ONpENeNATh C TMOMOIIBI0 HHU(PPOBBIX U AaHAJIOTOBBIX MNPUOOPOB, H3IMEPUTEIBHBIX
UHCTPYMEHTOB JUIMHY (Maccy, BpeMs), BBINOJHSATh NMPUKUIKY M OLEHKY pe3yJibTara
U3MEPEHUM, ONPEACIISITh MPOAOIKUTEILHOCTh COOBITHS;, CPABHUBATh BEJIMUUHBI JIJTUHBI,
IJIOIIA/IU, MACChl, BPEMEHU, CTOUMOCTH,
yCTaHaBJIMBasl MEXITY HUMH COOTHOUIEHUE «OOJIbIIE UM MEHbBIIIE HA WU BY;

Ha3bIBaTh, HAXOJWUTh JIOJIO BEJIMYMUHBI  (MIOJIOBUHA, YETBEPThH);

CpPaBHUBATH BEJIMYUHBI, BHIPAXKEHHBIC JTOJISIMH;

WCIIOJIB30BaTh NP PEIICHUU 33/1a4 U B MPAKTUYECKUX CUTYaIUAX (MOKYIKa TOBapa,
orpeJielieHe BPEMEHH, BBITIOJHEHNE PACYETOB) COOTHOIICHUE MEXKIY BEJIMUYMHAMU; TIPU

pelIeHNH 3a1a4 BBITOJIHSTh CI0KEHUE U BEIYMTAaHUE OJHOPOIHBIX BEJIMUMH,
YMHOXEHUE U JIeJICHUE BEJIMYMHBI HA OJHO3HAYHOE YMCJIO; pelllaTh 3ajladyd B OJHO-/Ba
JNEUCTBUS: TPEACTaBIATh TEKCT 3aJayd, IUIAHUPOBATH XOJ PEUICHUS, 3alUChIBaTh
pelieHne Y OTBET, aHAJIM3UPOBATh pelleHue (KMCKaTh APYroM Ccrmoco0 pelieHus),
OLICHUWBAaTh OTBET (yCTaHABJIMBATh €ro PEATUCTUYHOCTh, MPOBEPSITh BBIYUCICHUS);
KOHCTPYHPOBAThH MPSIMOYTOJILHUK U3 JaHHBIX (hUTyp (KBaaApaTOB), NETUTH
MPSIMOYTOJILHUK, MHOTOYTOJIPHUK Ha 3aJaHHBIC YaCTH; CPAaBHUBAThH (DUTYPHI IO TIIOMIATH

(HaJIO’KEeHHE, COMOCTABICHUE YUCIOBBIX

3HAYEHUI);  HAXOAMTH  MEpPUMETp  NOpsSIMOyrojbHHKa  (KBajapara),  IUIOLIAIb
IPSIMOYTOJIbHHKA
(kBazmpara);

pacno3HaBaTh BEpHbIE (ICTUHHBIC) U HEBEPHBIE (JIOKHBIE) YTBEPIKIACHHUS

CO CIIOBAMHU: «BCE», «HEKOTOPBIC», «W», «KAKABIN», «ECIH..., TO...»; (PopMyInpoBaTh
yTBEpXkKJeHUe (BBIBOJT), CTPOUTH JIOTUYECKHUE PACCYKICHUS
(OIHO-ABYXIIIArOBBIE), B TOM YHUCJE C MCIOJB30BAHUEM H3YUYEHHBIX CBA30K;
KJIacCU(UIIMPOBATh OOBEKTHI MO OJHOMY-JABYM MpHU3HAKaM; W3BJIEKATh, HUCIOJIb30BaTh
nH(OpMAIUIO, TIPEACTABICHHYIO Ha MPOCTEHIINX auarpaMmax, B TaOiauIax (Hampumep,
pacrnucaHue, pekuM paboThl), Ha MPeaMETax MOBCEIHEBHON KU3HU (HANpUMED, SPIIbIK,
ATUKETKA), a TAKXKE CTPYKTYpUPOBATh MH(POPMAIMIO: 3aMOJHATh MPOCTEUINNE TaOIUIIbL;
COCTABIIATH IJIaH BHITIOJIHEHUS YYEOHOTO 3a/IaHUsI U CIIEJIOBATh €MY, BBITIOJIHSTh
JNEUCTBUSl TIO aJTOPUTMY; CpPaBHUBATh MaTeMaTHYECKHE OOBEKTHhl (HAXOAUTh OOIIee,
pa3In4HoE,
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YHUKAJIbHOE); BEIOUPATh BEPHOE PEIICHUE MATEMATHUYECKOU
3a7a4unl.

K koniy o0yueHus B 4 kJjiacce 00ydarOIMACs MOJYUYHUT CIEAYIONIUE MPEIMETHbIE
pPEe3yJIbTATHI 110 OTAEIBHBIM TEMaM IIPOrPaMMBI 110 MATEMATHKE:

YUTaTh, 3allUCBIBATh, CPAaBHUBATDL, YIIOPAA0YMBATH MHOIO3HAYHBLIC YHCJId, HAXOAUTD
YHCI0 OOJIbIIICE UM MEHBIIIEE JaHHOTI'O 4KuCJia Ha 3aJaHHOC YUCIIO,

B 3a/IaHHOC YUCJIO pas;

BBIMOJHATh ~ apU(PMETHUECKUE JACHCTBUS:  CIOXKEHHWE U  BbIUUTAHUE C
MHOTO3HAYHBIMU YHCJIaMU NUCbMEHHO (B mpenenax 100 — ycTHO), yMHOXEHHE U
JI€JICHNE MHOTO3HAYHOI'O YHCJIa HA OJJHO3HAYHOE, JBY3HAYHOE YMCIIO TMCbMEHHO

(B8 mpeaenax 100 — ycTHO), neneHue ¢ ocTtarkomM — muchMeHHO (B mpenenax 1000);
BBIUMCIISTh 3HAYEHHE YMCIOBOIO BBIpaXeHHs (co ckoOkamu win 0e3 CKOOOK),
comepxkamero 2-4 apuMETHYECKUX JIEUCTBUSA, WCMIOJb30BATh MPHU BBIYUCICHUSIX
W3YYCHHBIC CBOWCTBA apu(PMETHUECKUX NEWCTBHM; BBITIONHATH MPUKHIKY pe3yibTaTa
BBIUKMCIICHUN, TPOBEPKY TMOJYYEHHOTO OTBETa 0 KPUTEPUSIM: JTOCTOBEPHOCTh
(peanbHOCTh), COOTBETCTBUE MPaBUIIY (AJTOPUTMY), a TAKXKE C MOMOILBIO KAJbKYJISATOPA;
HaXOJUTh JOJ0 BEIUYUHBI, BEJIUUUHY 110 €€ JI0JIE;
HAXOJIUTh HEU3BECTHBI KOMIOHEHT apU(METUIECKOTO JICUCTBUS;
UCIIOJIb30BaTh €UHUILIBI BEJIMYMH MPU PEUICHUH 3a4a4 (JJIMHa, Macca, Bpems,

BMECTUMOCTb, CTOMMOCTH, IUIONIA[h, CKOPOCTh); HUCMOJb30BaTh IMPHU PEIICHUM 3aaad
€AVHULBI IJMHbI (MUJUIUMETP, CAHTUMETP, ACLUMETP, METP, KHIOMETP), Macchl (rpamm,
KWJIOTpaMM, LIEHTHEP, TOHHA), BpEMEHH (CEKyHJa, MUHYTa, Yac, CYTKH, HENEeNs, MECIII,
roJ), BMECTUMOCTH (JIUTP), CTOMMOCTH (KOTIeiKa, pyOiIb), muronaau (KBaapaTHBIA METp,
KBaJIpAaTHBIM JEMMETP, KBAJPATHBIA CAHTHUMETP), CKOPOCTH (KHJIOMETp B 4ac);
MCIIOJIb30BaTh NP PEIICHUU TEKCTOBBIX 33/1a4 U B MPAKTUYECKUX CUTYAIUSIX
COOTHOILIEHHUS] MEXIYy CKOPOCTBbIO, BPEMEHEM M TMPONUJAEHHBIM IIyTEM, MEXKIY
MPOU3BOJIUTEIILHOCThIO, BpEeMEHEM W OOBEMOM pPaOOTHI; ONpEAeNsATh C TMOMOIIBIO
IU(POBBIX U AHATOTOBBIX TPHOOPOB MACCY MIPEAMETA,

TeMneparypy (Hampumep, BOJIbI, BO3JyXa B MOMENIEHHWH), BMECTUMOCTb C MOMOIIBIO
U3MEPUTENBHBIX COCYJIOB, MPUKUIKY M OLEHKY pe3yJibTaTa H3MEpPEHH; peraTh
TEKCTOBBIE 3a/7aud B 1—3 MENCTBUS, BBIMOJHITH MPEe0Opa30BaHKUE 3aJIaHHBIX BEJIMYMH,
BBIOWpATh TPU PEIICHUU TMOAXOMISIINE CIIOCOOBl BBIYHMCICHHUS, COYETas YCTHBIE H
MMCbMEHHBIE BBIUUCICHUS U UCIOJB3Ys, IPH HEOOXOJAUMOCTH, BBIUYHUCIUTEIbHbBIC
YCTPOMCTBA, OLIEHUBATh TOJYYEHHBIH pe3yJbTaT IO KPUTEPUSM: PEaJbHOCTb,
COOTBETCTBHME YCJOBHIO; peliaTh MPAaKTUUYECKUE 3aJlayd, CBS3aHHBIE C IOBCEIHEBHOMU
KU3HBIO (Hampumep,
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MOKYTIKa TOBapa, OMpPEJEICHHEe BPEMEHM, BBINOJHEHHWE pacdy€ToB), B TOM YHCIE C
M30BITOYHBIMU JJAHHBIMH, HAaxXOJWUTh HEAOCTAIOIIYI0 HH(MOpMALUIO (Hampumep, U3
TaONMUI, CXEM), HaXOJWUTh PAa3IMYHBIE CIIOCOOBI PEIICHUS; pa3IndaTh OKPYXKHOCTb U
KpYT, U300pakaTh C MOMOILBIO LIUPKYJISL U TUHEUKH
OKPY’KHOCTh ~ 3aJJaHHOI'O  pajauMyca;  pas3iuyarb  HU300paKe€HUs  IPOCTEUIINX
IPOCTPAHCTBEHHBIX (uryp (map, KyO, HWIMHIP, KOHYC, MHPaMUJIa), PaClO3HABATH B
NPOCTEHIINX CAy4yasX MPOEKIHH MPEIMETOB OKPY’KAIOIIET0 MHpa HA IUIOCKOCTH (IO,
CTEHY); BBIMIOJHATH pa3OueHue (MOKa3blBaTh HA PUCYHKE, YEpTEXKe) MpocTeuIen
COCTaBHOM (UTYpHI Ha MPSIMOYTONBHHUKHU (KBaJApaThl), HAXOAUTHh MEPUMETP U TUIOIIATH
buryp, COCTaBIE€HHBIX M3 ABYX-TPEX MPSMOYTOJbHUKOB (KBaJpaToB); pacro3HaBaTh
BEpHbIC (UCTUHHBIE) U HEBEPHBIE (JIOXKHBIE) YTBEPKICHUS,
IPUBOJUTH TPUMEpP, KOHTpIpUMEp; (HopMyiaupoBaTh yTBEpKAEHUE (BBIBOJ), CTPOUTH
JIOTUYECKHE paccykaeHus (IByX-
TPEXIIAroBble); KIACCU(PHUIUPOBATh OOBEKTHl IO 33JaHHBIM MM CaMOCTOSITENIBHO
YCTaHOBJICHHBIM

OJIHOMY-ZIByM NpHU3HAKaM; W3BJIEKaThb W HCIIOJIb30BATh JJIsi BBIIOJHEHUS 33JaHUN U
pemieHus 3amad  MHPOpPMAIMIO, TPEACTABICHHYI0 HA TPOCTEHIINX CTOIOYATHIX
auarpamMmax, B TabJIuIax ¢ JaHHBIMU O PeabHBIX MPOIIECCaX U SIBICHUAX OKPY KAIOIIETO
Mupa (Hampumep, KaJleHJapb, pAaclUCaHUE), B IMpEAMETax IOBCEJHEBHOW KU3HU
(Hampumep, CYeT, MEHI0, TMpaic-TUCT, OOBSABICHHUE); 3aMONHATH JaHHBIMHU
MPEAJIOKEHHYI0 Ta0JHIly, CTOJIOYATyI0 AMarpaMMmy; HCIOJIb30BaTh (HOpMaTH30BAHHBIC
OIKCAHUs MOCIE0BATEIHLHOCTH JCHCTBUI (aITrOpUTM, IJIaH, CXeMa) B MPAKTHUECKUX U
y4eOHBIX CHUTyalUsX, JJOMOJHATh QJITOPUTM, YIOPSAOYMBATH IIAard ajrOpUTMa;
COCTaBJISTh MOJIENIb TEKCTOBOM 3a/1a4H, YHCIOBOE BHIPAKEHUE;

BBIOHpATh pAllMOHATILHOE PEIICHUE 3aa4, HAXOIUTh BCE BEPHBIC PEIICHUS

N3 MPCIIOKCHHDBIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

1 KIIACC
HaumenoBanue
Ne KomnuectBo IIporpammuoe
pa3ziesioB U TeEM XapakTepucTUKa EATEIbHOCTH 00yUYatoInuXcs
/11 4acoB cojiep)KaHue

Paszngea 1. Ynciaa v BeTMUYHHBI

y4eOHOT 0 IIpeMeTa

1.1

Yucmaor 1 10 9

13

Yucmaor 1 10 9:
pasiinueHue, YTEHUE,
3alnCh

Pabora B mapax/ rpynmax: ¢opMyJupOBaHHE OTBETOB
Ha Borpochl: «Ckonbko?», «Koropslit o cuéry?», «Ha
ckosibko Oousblie?», «Ha ckonbko MeHbmie?», «4to
MOJyYUTCS, €CIU YBEIMYUTH/yMEHBIIUTh KOJIMYECTBO
Ha 1, Ha 27» — mo o00pa3ily M CaMOCTOSITEILHO.
CrnoBecHOE onMcaHue TPyNIbl MPEAMETOB, PsAla YUCEN.
UreHue 1 3anuch Mo 00pasily U caMOCTOSTEIbHO TPYIIIT
Yyucesl, TEeOMETPUYECKUX (Uryp B 3aJaHHOM H
CaMOCTOSITEJIBHO YCTaHOBJICHHOM HOPSIJIKE.
VYhpaxHeHus:: yBeIudeHHe/ yMEHbIIEHHEe 4YKclia Ha
HECKOJIBKO €/IMHHMI] B ITPAKTUYECKOW CUTYALMH; TUCbMO

uudp
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1.2 Ywmcnaor 0 go 10 Enunanna cuéra. OOcyxneHue: Ha3HAYCHNE 3HAKOB B MaTeMAaTHKE,
Hecstok. Cuér CUTYAIIMH, B KOTOPBIX MOSIBISETCS Ynciio U uudpa 0.
IIPEIMETOB, 3aIIUCh Pa6ota ¢ TepmuHONOTHEi: UG PHI; 3HAKH CPAaBHEHMUS,
pe3yabTara nudpamu. paBeHCTBA, apu(PMETHYECKUX JISUCTBUI
Yucno u uudpa 0 npu
U3MEPEHUH,
BBIYKCIICHUU

1.3 Yucnaor 11 go 20 UYucna B npeaenax 20: VYcrHas paboTa: cYET eIMHULIAMU B PA3HOM MOPSIJIKE,

YTEHHUE, 3aITHCh,
CpaBHEHHE.
OnHo3HAUHBIE U
JIBYy3HA4YHbIC YHCIIA.
VBenuueHue
(YMeHbIIEHHE) Ynciia Ha
HECKOJIBKO €JIMHUI]

YTCHHUE, YMOPSAA0UYECHNE OJHO3HAYHBIX W JIBY3HAYHBIX
Yyucelr; cuéT 1mo 2, mo 5.
Pa6ora ¢ TabGnureli yncen: HaOII0ICHUE, YCTAHOBICHUE

3aKOHOMepHOCTeﬁ B PaCIIOJIOKCHHUH YHCCII.

Pabota B mapax/rpymmnax: ¢opMyJIupOBaHHE BOIPOCOB,
CBSI3aHHBIX C TIOPSIZIKOM YHCEN,
yBeJIMYEHUEM/yMEHBIIICHUEM YHCiia Ha HECKOJIBKO
€MHULI, YCTAHOBJIEHUEM 3aKOHOMEPHOCTH B PSIAY
YHCell.

MonenupoBaHue y4eOHBIX CUTYallUi, CBS3aHHBIX

C TPUMEHEHUEM TMPEJCTABJICHUNH O 4YHuCIe B
MPAKTUYECKUX CUTYaIHSIX
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1.4 | dnuna. U3mepenue 7 JlnrHa u e€ n3MepeHue.
JUTAHBI Enuauiel anuael 1
YCTAHOBJICHUE

COOTHOIIEHUS MEXKTY
HUMH: CAHTUMETD,
JTEeHUMETP

3HAKOMCTBO C MPUOOPAMU U UHCTPYMEHTAMH JIJIS
M3MEPEHUS BEJIMYHH.

JIuHelka KaK NpOCTEUIINNA NHCTPYMEHT U3MEPEHUS
JUTVHBL.

Habmtoienue neicTBrs M3MEPUTENbHBIX TPUOOPOB.
OO6cyxneHune: Ha3HAYCHUE U HeOOXOAUMOCTh

HCIIOJb30BaHMA BCINYHUH B XKM3HHU.

HpaKTI/I‘-ICCKaH pa60Ta: HCII0JIb30BaHUE JIMHECUKHU JII
HN3MCPCHUA NJIMHBI OTPC3KaA.

KonnexTupHas pa60Ta I10 PAa3JIMYCHUIO 1 CPABHCHUIO
BCJINYHH.

Urposbie ynpakHEHUS AJIs1 3aKPEIUICHUST YMEHUSA
MEPEXOAUTH OT OJJTHOW BEJIWYUHBI JJIMHBI K APYTON

Hroro no pazneny 27

Paznen 2. Apudpmernyeckue 1eicTBUsA
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2.1

CnoxeHnue
BEIYMTAHHE
npeaenax 10

B

11

CrnoxxeHue 1 BEIYNTAHUE
yucen B npeaenax 20.
Ha3Banusi KOMIIOHEHTOB
JNEUCTBUN, PE3YJIbTATOB
JIEHCTBUM CIIOKECHUS,
BRIYMTAHMA. Berauranme
Kak JeicTBUe, 0OpaTHOE
CJIOKEHUIO

Y4eOunpiii quanor: «CpaBHEHHE MPAKTUIECKUX
(PKUTEUCKUX) CUTYyaIUi, TPEOYIOIINX 3alMUCH OJJHOTO U
TOTO kK€ apu(PMETHUECKOTO JIEUCTBHUS, PA3HBIX
apu(pMETUYECKUX JECHCTBUIN.

[IpakTrueckast paboTa ¢ YUCIOBBIM BBIPAXKEHUEM:
3aMKCh, YTEHUE, PUBEICHUE NTPUMEpPA (C MTOMOILbIO
YUUTEIS. WK 110 00pasily), WILTIOCTPUPYIOIIETO CMBICT
apu(pMETUIECKOTO JICUCTBUS.

O6cyxaenue npuéMoB CII0KEHUS, BRIUUTAHUS:
HAXOXKJEHUE 3HAYEHUSI CyMMBbI U PA3HOCTH Ha OCHOBE
COCTaBa YMCIa, C UCTIOJIb30BAHUEM YMCIOBOM JIEHTHI, MO
4acTsM U JIp.

JuddepennnrpoBanHbie 3aAaHKs: UCIOJIb30BAHUE
Pa3HbBIX CIOCOOOB MOJACYETA CYMMBI U pa3HOCTH,
UCIIOJIb30BaHUE NIEPEMECTUTEIIBHOTO CBOMCTBA MPH
HAXO0XJIECHUU CYMMBbI
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2.2

CnoxeHnue
BEIYMTAHHE
npezaenax 20

B

29

[IponeneBTHKA UCCIIETOBATEIBCKON PAOOTHI:
NIEPECTAHOBKA CJIaraeMbIX MpH CI0KEeHUHU (00CyKIeHHE

MPAKTUYECKUX M YUEOHBIX cUTyanuii). MoaenupoBaHue.

NnmocTpanus ¢ moMoIbIO MPEIMETHON MOJIENIH
MePEMECTHUTEIIHHOTO CBOMCTBA CIIOKEHHMS, CII0co0a
HaXO0KJICHUSI HEU3BECTHOTI'O CJaracMoro.

[Tox pykKOBOACTBOM MEAArora BhIOJIHEHHUE CUETA C
HCIIOJB30BaHHUEM 3aJJaHHOM eTUHUIEI cuéta. Pabora
B MMapax/rpymnnax: IpoBepKa MPaBUJIbHOCTH

BBIYMCIICHUS C UCIIOJIb30BAHUEM PA3AaTOYHOTO
Marepuaia, JMHEHKH, MOJICIIH ISUCTBUS, 110 00pasiy;
oOHapyKeHHEe 00IIero U Pa3InYHOrO B 3alUCU
apu(pMETUYECKUX AEUCTBUI, OJHOTO U TOTO KE
JNEUCTBUS C PA3HBIMU YHCIIAMH.

JIunakTu4ecKue Urpbl U YIpaKHEHUS, CBA3aHHbBIE C
BBIOOPOM, COCTABIICHUEM CyMM, Pa3HOCTEH ¢
3aIaHHBIM PE3yJIbTATOM JICHCTBHUS; CDABHEHHEM
3HAQYCHUHN YUCIIOBBIX BhIpaKEHUM (0€3 BHIYMCIICHUH),
10 PEe3yJIbTaTy ACUCTBUSA

Hroro no pazneny
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Pa3nea 3. TekcToBbIC 3a124H
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3.1 | TekcroBble 3a1aun 16 TekcroBas 3amaua: KomnekTuBHOE 00CYX/I€HHE: aHATTN3 peaTbHOM
CTPYKTYpHBIE CUTYaIlWH, MPEJICTABIICHHOM C MOMOIIbIO PUCYHKA,
QJICMEHTBI, COCTABICHUC | yyIrOCTpallM, TEKCTa, TAOIHIIBI, CXeMBI (OIIMCaHHE
TEKCTOBOH 3a/[a4y IO CUTYAIIMH, YTO U3BECTHO, YTO HE U3BECTHO; YCIOBUE
oOpasiry. 3aBUCUMOCTb 3a,[a4H, BOTIPOC 3a71a4H).

MEALY aHHBIMI I OOcy:xaeHue: 06001IEHNE NPEICTABICHUH O TEKCTOBBIX

HCKOMOH feHHqHHOH B 3a/layax, peraeMbIX ¢ MTOMOUIBIO IEHCTBUN CIIOKEHUS U

TEKCTOBOM 3a/1aue.

PellieH e 32124 B OMHO BBIYUTAHUS («HA CKOJIBKO OOJIBIIIE/MEHBIIIEY, «CKOIBKO

neficTBHe BCEr0», «CKOJIBKO OCTaN0Chy).
VYrpaxHeHus: pa3InueHne TeKCTa U TeKCTOBOM 3a/1auH,
NPEICTaBIEHHOTO B TEKCTOBOM 3aJ1ayue; COOTHECEHUE
TEKCTa 3aJa4U U €€ MOJEIIH.
MoaenupoBaHue: ONMKUCAHUE CIOBAMU U C IOMOUIBIO
MIPEIMETHON MOJIEJIN CFOKETHOM CUTYalluu U
MaTEMaTUYECKOTO OTHOILIEHHUSI.
Nnmtoctpanusi MpakTUYECKOM CUTyallMu €
UCIIOJIb30BaHUEM CUETHOIO MaTepHaa.
HMuddepenunrpoBanHbie 3aaHus: PEIIEHUE TEKCTOBOM
3a/1a4d C MOMOUIBIO Pa3JaTOYHOr0 MaTepuaa.
OObsicHeHue BbIOOpa apuPMETHUECKOTO ACUCTBUS IS
pelIeHus], WITIOCTPAIUs X0/1a PEIICHUs, BHITTOJIHEHUS
JNEUCTBUS HA MOJIEIIH

Uroro no pazneny 16

Pa3znea 4. [IpocTpaHCTBEeHHbIE OTHOIIEHUS U TeOMeTPHYECKHE (PUTYPbI
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4.1

[IpocTpaHcTBEHHBIE
OTHOILICHUS

Pacnomnoxxenue
MPEMETOB U 0OHEKTOB
Ha MJIOCKOCTH, B
MIPOCTPAHCTBE,
YCTAHOBJICHUE
MPOCTPAHCTBEHHBIX
OTHOIIICHUM: «CJICBA-
CITpaBay,
«CBEpPXY-CHH3Y»,
CMEXKTY»

Urposeie ynpaxuenus: «Pacmnonoxu ¢purypsl B
3aJIaHHOM TIOpsJIKe», «ONUIIN MOJ0KEHUE PUTYPBI»,

«Haitnu gurypy mo onucanuio €e MECTOMOIOKEHUD» |
T. T

[Ipaktuueckass  pabora:  KomupoBaHue  (UTYHI,
OTHCaHNE B3aUMHOTO PACIOIOKEHUS YacTeH.

PaGora B mapax: aHanmu3 wuzoOpaxkeHus (y3opa,
reOMETPUYECKON (UTYpBI), Ha3bIBAHUE DJIEMEHTOB
y30pa.

TBopueckue 3agaHus: y30pbl 1 OPHAMEHTHI.
OpueHTHpPOBKA B IPOCTPAHCTBE U HA TNIOCKOCTH

(KJTacCHOM JTOCKH, JIUCTa OyMaru, CTpaHUIlbl y4eOHUKA |
T. 1.).

UrpoBbie ynpaxxHEHUs: yCTAaHOBIICHUE HaIlpaBJICHUS,
MPOKJIaJbIBAHUE MAPIIPYTA.

Pabora ¢ TepmuHoOOTHE: cieBa/cipaBa, CBEpXy/CHU3Y,
MEXY; YCTAaHOBJICHHE MPOCTPAHCTBEHHBIX OTHOILIECHHM
(BHYTpH, BHE, MEXY)
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4.2

['eomeTprueckue
burypsl

17

I'eomerpuueckue
(burypsl: pacrio3HaBaHHUe
Kpyra, TpeyroJibHUKa,
NpsIMOYTOJIbHUKA,
orpeska. [loctpoeHue
OTpe3Ka, KBaJipara,
TPEYTOJbHUKA C
MMOMOIIBIO JINHEMKU Ha
JIUCTE B KJIETKY.
N3mepeHne JinHbI
OTpE3Ka B CAHTUMETPAX

OO6cyxaeHue: paclio3HaBaHUE U HAa3bIBAHUE M3BECTHBIX
reOMeTpUYECKUX (Uryp, oOHapyKEHHE B OKPYKAIOIIEM
MUPE UX MOETIEH.

Urposeie ympakHeHus: «Yramaii ¢urypy 1o
onucanuio», «Halau monenu ¢uryp B Kimacce» u

T. IL.

[IpakTuyeckas AesTEILHOCTD: rpaduuecKue u
U3MEpPUTEIbHBIE ICHCTBUS B paboTe ¢

KapaHJIalloM U JIMHEUKOM:

KOMMPOBaHUE, pHUCOBaHUE QUryp 1o

VHCTPYKLHH.

VYhpaxxHeHus:  aHAJIU3  TEOMETPUYECKOM  (PUTYpHI,
HAa3bIBAHUE €€ PJIEMEHTOB.

[IpakTyeckue pabOThl: U3BMEPEHUE JJIMHBI OTPE3KA,
JIOMaHOM, JNIMHBI CTOPOHBI KBA/IpaTa, CTOPOH
PSMOYTOJIbHHKA.

KommMmenTrpoBanue xo/1a u pe3ysibrara paboThl;

YCTAaHOBJIEHUE COOTBETCTBUS PE3yJbTaTa U
MOCTABJICHHOT'O BOIIPOCA.

VY4eOnbIil Auasior: 00CyK/IeHNEe CBONCTB
reoMeTpudeckux Guryp (IpsiMOyroJbHUKA H JIP.);
cpaBHEHHUE TeoMeTpudeckux ¢uryp (mo dhopme,
pa3Mepy); CpaBHEHHE OTPE3KOB 10 JJINHE.
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[IpenMeTHOE MOIETMPOBAHNE 3aJaHHON (DUTYPBI U3
pa3IMYHBIX MaTepHUaIoOB
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Hroro no pazneny

20

Paznen 5. Maremaruuyeckass nHpopManus

5.1

XapakTepucTuKa
00BEKTa, rPYIIIIbI
00BEKTOB

8

COop maHHBIX 00
0o0BbeKTe 1o 00pasIry.
XapakTepUCTUKHU
00BEKTa, TPYIIIBI
00BEKTOB (KOJIUYECTBO,
dbopma, pazmep).
['pynnupoBka 00bEKTOB
0 3aJJaHHOMY
MIPU3HAKY.
3aKOHOMEPHOCTH B psy
3aJJaHHBIX OOBEKTOB: €6
oOHapyKeHHe,
MPOJIOJDKEHUE psiaa
Bepubie (McTUHHBIC) U
HEBEPHBIE (JI0KHBIC)
MPETIOKEHHUS,
COCTaBJICHHbBIE
OTHOCHUTEHHO
3aJlaHHOTO Habopa
MaTEeMaTUYECKUX
00BEKTOB

KonnextuBHOE HAOMIOICHNE: pACTIO3HABAHUE B
OKPY’KaIOIIeM MHUPE CUTYyaIllil, KOTOPBIC
1eecooopa3Ho chopMyIUpoOBaTh Ha S3bIKE
MaTEMAaTHUKH U PEIIUTh MAaTEMAaTHICCKUMU CPEICTBAMHU.
HaGnronenue 3a ynciiamu B OKpyKaroueM Mupe,
OTHICaHHE CIIOBaMU HAOII0aeMbIX (DaKTOB,
3aKOHOMEpPHOCTEH; cOop MHbOpMAIIHH.

OpueHTHpOBKa B KHUTE, HA CTpaHUIIe yUeOHHUKa,
UCIOJIb30BAaHUE U3YYCHHBIX TEPMHUHOB JIJISl OTIMCAHUS
MOJIOKEHUS! PUCYHKA, YUCIIa, 3aJaHus U TIp.

Ha CTpaHMUIIE, HA JTUCTE OyMard.

PaboTa B mapax/rpymnmax: MOUCK OOIIMNX CBOMCTB TPYIIIT
npenmetroB (1BeT, Qopma, BEIMYMHA, KOJIHYECTBO,
Ha3HA4YEHUeE U Ap.).

VYnopsiioueHre MaTeMaTH4eCKUX 0OBEKTOB C OMOPO
HA PUCYHOK, CIO’KETHYIO CUTYAITUIO U TIp.

3HAKOMCTBO C JIOTUYECKOM KOHCTpyKiuen «Ecnu ...,
TO ...». BEpHO W1 HEBEPHO:

dbopMyIMpOBaHKE U MTPOBEPKA MPEITIOKEHUS
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5.2 | Tabnuibt 7 Urenne TaOIUIIBI, YpaxHeHus: Tablniia Kak croco0 mpeIcTaBIeHUs
cojepxalleii He 6onee 4 | uHpOpMAIKH, TTOTYYCHHOW U3 TIOBCEIHEBHON XKU3HU
NaHHBIX. M3BIICueHne (pacnicaHus, 4€KH, MEHIO | T.]I.).
JIAHHOTO U3 CTPOKH WM | PaGoTa ¢ HATTISAHOCTBIO — PUCYHKAMM, COJAEPKALIUMHE
CTONONA, BHECEHUE MaTeMaTUYECKyI0 HHPOPMALHIO.
OJTHOTO-IBYX JaHHBIX dopmynHupoBaHUE BOMPOCOB M OTBETOB TIO PHUCYHKY
B Ta0suity. Urenune (WLTIOCTpaIu, MOJIETH).
pucCyHka, CXCMbI C CocraBneHue UHCTPYKIMU U300pakeHUs y30pa, JTUHUH,
OTHUM-JIBy M W3YUYEeHHOU (PUTYpHI (Hampumep, Mo KIETKaM).
THCJIOBRIMH JAHHBIMH JuddepenniupoBanHbie 3a1aHUS: COCTABICHUE
(3HAYCHHSAMH JAHHBIX MIPEIOKESHUM, XapaKTEPHU3YIOIIHUX MOJI0KEHUE OJTHOTO
BEJINYMH). [peIMeTa OTHOCUTEIBHO APYTOro.
JIByX-TpEXIIarobre MopenvupoBaHue OTHOIICHUS («OOJIBIEY, «MEHBIIIE,
WHCTPYKINH, CBA3AHHBIC | «papHoy), mepeMeCTUTENBHOE CBOMCTBO CIOMKEHHS
C BBIUHCJICHUEM,
U3MEPCHUEM JIJTUHBI,
n300pakxeHueM
reOMETPUUECKOU
burypsl

Hroro no pazneny 15

IToBTOpEHME MPONIEHHOTO 12

MaTtepuaa

NTOroBbIii KOHTPOJIb 2

(KOHTPOJIbHBIE U
IPOBEPOYHBIE PAOOTHI)
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OBIIEE KOJIMYECTBO 132
YACOB I10 I[TPOTPAMME
2 KIIACC
Hanmenosanune
Ne KomnuectBo [Iporpammuoe
pa3ziesioB U TeM XapakTepuCTUKa ACSITEILHOCTH 00YyYaOIMNXCsI
/o JacoB CoJIep)KaHHe

y4eOHOTO TIpeIMeTa

Paszngea 1. Yuciaa v BeITMUYUHBI
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1.1

Yucna

Uucna B nmpeaenax 100:
YTEHHE, 3aMUCh,
JIECSITUYHBIN COCTAaB,
CpaBHEHHUE. 3aMMUCh

paB€HCTBA, HCPpAaBCHCTBA.

VYBenuueHue/yMeHblIeH
W€ YrCcia Ha HECKOJIBKO
CJINHUL/ IECATKOB;
pPa3HOCTHOE CpaBHEHHUE
qrcen

VYcTHas U TUCbMEHHas paboTa ¢ YUCIaMH: YTCHHE,
COCTaBJICHHUE, CPAaBHEHUE, U3MEHEHHE; CUET
€AMHUIAMH, TBOMKAMH, TPOUKAMH OT 3aJIaHHOTO YHCJIa
B Mopsijike yoriBaHust/ Bo3pactanusi. OdopmieHue
MaTeMaTHYECKHUX 3alKUCEN.

VY4ebnpiii quanor: GopMyIrpoBaHUE MPEAION0KCHUS
0 pe3ylbTaTe€ CpaBHEHUS YHUCEJI, €ro CIOBECHOE
oObsicHeHue (yCTHO, TUCbMEHHO).

3anuch 00IEeTro CBOMCTBA IPYIIIHI YUCE.
XapakTepuUCTUKa OJIHOTO YHCIIAa U3 TPYIILI (BETUYUHBI,
reOMETPUIECKON (PUTYPHI).

[IpakTruueckast paboTa: yCTaHOBJICHHE
MaTeMaTHYECKOTO OTHOMICHUS («OOJbIe/MEHbIIE Ha
... », «OOJIBIIIE/MEHBIIIE B ... ») B AKUTESHUCKOUN CUTyaIlun
(cpaBHEHHE I10 BO3pACTy, Macce u Ip.). Paborta B
napax/rpynmnax. [IpoBepka npaBuJIbHOCTH BbIOOpa
apu(pMETUIECKOTO JACHCTBUS, COOTBETCTBYIOIIETO
OTHOIIEHUIO «OOJIBIIE HA ... », «KMEHBIIE Ha ... » (C
ITOMOIIBIO MPEAMETHON MOJENH, CHOKETHOU
CUTYAIIHH ); TIOUCK U YCTPAHEHHE OITMOOK B paboTe ¢
YHUCJIaMH, UX CBOMCTBAMMU.

39



VY4eOnbIil Auaor: 00CyXK/IeHUe BO3MOKHOCTH
IIPEJICTABIICHUS YMCIa Pa3HBIMU CIIOCOOAMHU
(mpeaMeTHas MOJIeJb, 3aKUCh CIOBAMH, C TIOMOIIIBIO
TaOIUIBI Pa3psIIOB, B BUAE CyMMbI Pa3psIHbIX
claraeMaix).

Pabota B mapax: OTBET Ha BOMPOC: «3a4eM HYKHBI
3HAKH B JKU3HM, KaK OHU UCTOJIB3YIOTCS B
MaTeMaTuke?» (1udpsel, 3HAKK, CPABHEHUS, PABEHCTBA,
apu(pMeTHYeCcCKux AeucTBUi, ckoOKu). Urpsbi-
COpPEBHOBaHMsI, CBSI3aHHBIE C TIOJOOPOM YHCET,
o0aaroux 3a1aHHbIM CBOMCTBOM, HAaX0XKJICHUEM
00I1ero, pa3IMYHOr0 IPYIIIBI YUCEI, paclpeieIeHUEM
Yrcel Ha TPYIIIBI [0 CYIIECTBEHHOMY OCHOBAHHUIO.
HuddepenurpoBanHbie 3a1aHus: padboTa

C HAIJSIAHOCTBIO — MCIIOJIB30BAHHUE PA3IMUHBIX OTOP
(Tabmui, cxem) s GOpMYyJIMpPOBaHUS OTBETa Ha
BOIIPOC
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1.2 | Benuuunsbl 10 Benunuunst: cpaBaerne | OOCyXJIeHHE MPAKTUYECKUX CUTYAIIH.
o Macce (eIuHuIa Paznuuenune equHUI U3MEpPEHUS OJHOM U TOU K€
MaccChl — KWJIOTPAMM); BEJIMYMHBI, YCTAHOBJIEHNUE MEXKTy HUMH OTHOIIEHUS
U3MEPCHUE JUITMHBI (OombIIe, MEHBIIIE, PABHO), 3alKCh Pe3yJibTaTa
(€TMHMIIBI JUTMHBI — METP, | cpaBHEHHS.
ACHHUMETP, CAHTUMETD, CpaBHeHue 10 poCcTy, Macce, BO3PACTy B KUTEHUCKOM
MHIUTUMETP), BPEMCHH CUTYAIIMH U NPU pellieHnH yueOHbIX 3aaa4. [IpoekTHbie
(€MMHHUIIBI BPEMEHH — 3aJaHus ¢ BEIMYNMHAMHU, HAIIpUMEP BPEMEHEM: YTCHUE
4ac, MHHYTA). pacniucanus, rpaduka paboThl; COCTABIECHUE CXEMBbI IS
CooTHOLICHHE MEKIY OIIPELICIIEHUS OTPE3Ka
€AUHULIAMH BEJTNYUHBI BPEMEHM; YCTAHOBJIEHUE COOTHOLICHUS MEXKTY
(B mpeaenax 100), ero eIMHMLIAMH BPEMEHH: FOZOM, MECSILIEM, HEIENEH,
MPUMEHEHUE IS CyTKaMH.
PCLICHUA [TponeneBTHKA HCCIEIOBATEILCKOM pabOTHI: IEPEX0/1
HPaKTHICCKUX 3a7ia1 OT OJIHUX €IMHUI U3MEPEHHUS BETMUYUH K IPYTUM,
0o0paTHBIN Mepexo/1; WLTIOCTpaIus nepexoaa
C TIOMOILBIO MOJIEIIH
Htoro no pazneny 19

Paznen 2. Apudpmernyeckue 1eicTBus
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2.1

Crnoxenue
BBIYUTAHUE

19

Y CTHOE ClOXKEHNE U
BBIUUTAHUE YHCEIl B
npenenax 100 6e3
nepexojia uc
MepexX0I0M Yepes
paspsn. IluceMennoe
CJI0’KEHUE Y BBIYUTAHUE
yucen B npegenax 100.
IlepemecTurensHoE,
COUYETATEIIbHOE CBOMCTBA
CIOKEHUS, UX
MIPUMEHEHUE ISt
BBIYMCIICHUU.
Bzaumocss3b
KOMIIOHEHTOB U
pe3yibpTaTa JIeUCTBUS
CIIO>KCHUS, ICUCTBUS
BblunTanus. [IpoBepka

VYiopaxHeHus: pa3InyeHue MNPUEMOB  BBIUYHUCICHUS
(YyCTHBIE Y TUCbMEHHBIE).

Bri6op yaoOHOro crnoco0a BBINOTHEHUS AEHCTBUS.
[IpakTrueckasi 1€ATeIbHOCTh: YCTHBIE U TUCbMEHHbIE
IpUEMBI BBIYMCIICHH.

[Ipukuaka  pesynbTaTa  BBIIOJHEHHS  JACHUCTBHS.
KoMmmeHnTupoBanue xoJa BBIIIOJIHEHHUS
apumeTnuyeckoro JEHCTBUS C  HCIOJb30BAaHHEM
MaTeMaTUYeCKOM TEPMUHOJIOTUH (AECITKU, €IUHULIBI,
CyMMa, pa3HOCTb H JIp.).

ITponeneBTHKA HCCIIEIOBATEIBCKON PAOOTHI:
BBINIOJIHEHUE 3a/IaHUsI Pa3HBIMU CIIOCOOaMHU
(BBIYUCIIEHUS C UCIIOJIb30BAaHUEM TIEPEMECTUTENIBHOTO,
COYETATeJIbHOTO CBOMCTB ciokeHus). OObsiCHEHHUE ¢
MTOMOILBIO MOJIETN IPUEMOB HAXOXKICHHSI CYMMBI,
Pa3HOCTH.

VY4eOHbIi AUaJIOr: y4acTUe B 00CYKICHUH BO3MOXKHBIX
OLIMOOK B BBIIIOJHEHUH CJIOKEHUS, BBIYUTAHMUSL.
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pe3yJibTaTa BIYUCICHUS
(peanbHOCTh OTBETA,
oOpaTHoOe JCHCTBHE).
PanmnonanbHbie mpUEMBI
BBIUHCIICHUN:
HCMOJIb30BAHUE
MEPEMECTUTEIILHOTO U
COYETATEIIbHOTO
CBOWCTBA

HuddepeHunpoBaHHble  3aJaHUS Ha  IMPOBEACHUE
KOHTPOJISI U CAMOKOHTPOJISI.

[TpoBepka xona u pe3ynbTaTa BhIIIOTHEHUS IEUCTBUS 110
AITOpPUTMY.

OreHka panMoHaIbHOCTH BHIOPAHHOTO MTpUEMaA
BBIYMCIICHUSI.

VY cTaHOBIIEHHE COOTBETCTBUS MEXKAY MAaTEMaTUYECKUM
BBIPAKEHUEM U €TI0 TEKCTOBBIM OIUCAHUEM.

Pabora B rpynmax: mnpuBeACHUE IPUMEPOB,
WUTIOCTPUPYIOLIUX CMBICT apuPpMETUUECKOTO
JICMCTBHS, CBOMCTBA JICHCTBUM.

OO0cy>x1eHue cMbICiIa UCIIOIh30BaHUsI CKOOOK B

3alMCH YUCJIOBOTO BBIPAKEHUS; 3alUCh PEIICHUS

C TIOMOIIIBIO PA3HBIX YUCIOBBIX BBIPAKECHUM.
Odopmienne maTeMaTUYECKOM 3aMUCH: COCTaBICHUE U
IPOBEPKA UCTUHHOCTH MAaTEMATUYECKUX YTBEPKIACHUN
OTHOCHUTEJILHO Pa3HOCTHOTO CPABHEHUS YUCEN, BETUYNH
(mmH, Macc u Ip.).

JuddepennupoBanHoe 3ajaHue: OOBSICHEHHE XOJa
BBHITIOJTHEHU S BBIUYUCIICHUM 0 00pa3sily.

[IprumeHenue npaBui NOPsAAKa BBIIIOJHEHUS JICUCTBUM;
00BSICHEHHE BO3MOKHBIX OITHOOK.

MOI[GJH/IpOBaHI/Ie: HCIIOJB30BaHHUC HpC,ZIMCTHOfI MOJICIIN
CIOJKETHOM cuTyanuu ajist COCTAaBJIICHUS YU CIIOBOI'O
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BBIPKEHUS CO CKOOKaMU
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2.2

YMHOXEHNE U
JICIIeHNE

25

JIeCTBHSL YMHOXEHUSA
U JICTICHUS YUCEN B
[IPAKTUYECKUX U
y4eOHBIX CUTYAITUSX.
Ha3Banus KOMIIOHEHTOB
JNEUCTBUM YMHOKEHMUS,
JETECHUSL.

TabnuyHoe yMHOXKEHHE
B npeaenax S0.
Tabnuunbie cnyyau
YMHOXKEHUS, JICJICHUS
[IPY BBIYKCIICHUAX H
pELIeHUH 3a1a4.
IlepemecturensHOE
CBOMCTBO YMHOKEHHSI.
B3aumocBs3b
KOMITOHEHTOB U
pe3ynbpTara JeuCTBUs
YMHOXEHUS, ICHCTBUS
JENEHUs

VY4eOHbIi AUaNIOr: y4acTHe B 00CYKJICHUH BO3MOYKHBIX
OIIMOOK B BHITIOJIHEHUH apU(DPMETHUECKUX JEHCTBUM.
HuddepennupoBaHHbIC 33/T1aHMS HA YCTHOE YMHOXKEHUE
U JIeJIeHHe, TPOBepKa MPaBUIILHOCTH BBIYUCICHUN C
UCIIOJIb30BAaHUEM MOJIENH, OOPaTHOTO JIEHCTBHSI.
Paborta B rpynnax: npuBe/icHHE NIPUMEPOB,
WUTIOCTPUPYIOIINX CMBICH apu(PMETHUECKUX JEHCTBUN
YMHOXEHUS, IEJICHUS; PEIICHUE NPAKTUYECKUX 3a]1a4
Ha MIPUMEHEHUE CMBICIAa YMHOXKEHUS, JETICHUS.
VYrnpaxxHeHus: Ha TPUMEHEHUE TEPMUHOJIOTUH,
UCIIOIb30BaHue mpaBuil (ymMmHOkeHus Ha 0, Ha 1) mpu

BBIUMCIICHUMU.
[IponieneBTrKa MCCIIEI0OBATEIIbCKOM paboTHI:
NIEPEMECTUTEIBHOE CBOMCTBO YMHOXKEHUA,

3aBUCHUMOCTb MEXIY KOMIIOHEHTOM M PE3YJIbTaTOM
NENCTBUSA B apu(PMETUUECKUX BBIYUCICHUSIX
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2.3 | Apubdmeruueckue 12 HewussectHblii CpaBHeHUE 3HAUEHUN YUCIIOBBIX BBIPAKEHU,
NEUCTBUA C YHUCIaMHU KOMITIOHEHT JIEMCTBUS 3alIMCAHHBIX C IOMOIIBIO OMHUX U TEX K€ YHCEI U
B nipenenax 100 CIIOXKECHUS, ICHCTBUS 3HAKOB JI€HCTBHUA, CO CKOOKaMH U 0€3 CKOOOK.
BBITUTAHHA, €TO Bb100p 4KCI0BOTO BBIPAXKEHHS, COOTBETCTBYIOIIETO
HAXOKICHHUC. CIO>KETHOM CHTYAITHH.
HlucnoBoe BhIpaxeHne: PaboTa B mapax/rpymnmnax: HaX0XJACHUE U 0ObsICHEHUE
YTEHUE, 3aIMHCh, BO3MOJKHBIX ITPUYMH OIMHOOK B COCTaBJIEHUU YHCIIOBOTO
BBIYMCJICHUC 3HAYCHUA. | BpIpaKCHUs, HAXO0XKICHUU €T0 3HAUCHUS.
HOUP’MOKU BBRINIOITHCHHA I[IponeneBTHKa HCCIEN0BATENBCKON pabOTHI:
JACUCTBHUH B HHCTIOBOM paLMOHAILHBIE TPUEMBI BBIYUCIICHUN
BBIpaKEHUU,
coAepKalleM 1eMCTBUs
CJI0KEHUSI M BBIYUTAHUSA
(co ckobkamwu/
0e3 CkoOOK) B mpeienax
100 (ue 6omee TpEX
JICHCTBHI); HAXOXKJICHHE
€ro 3HaYeHUs
Hroro no paszneny 56

Pasnea 3. TexkcToBBIC 3a1a9H
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3.1

TexcToBEIE 3a7aUn

11

Urenue, npeacTaBieHuE
TEKCTA 3aJa4H B BHC
PUCYHKA, CXeMbl WJIH
apyrou Mmozenu. [liman
pelieHus 3aa4i B JBa
JICHCTBHS, BEIOOD
COOTBETCTBYIOIINX
TIaHy apupMeTHIECKIX
JelicTBUM. 3annch
pElleHUsI U OTBETA
3ajaun. Pemenue
TEKCTOBBIX 3aJ1a4 Ha
MIPUMEHEHHUE CMBbICTIA

CMBICIIOBOE  YTEHHME TEKCTa 3aJa4yd C  y4E€TOM
MpeIaraéMoro 3aJlaHusi: HauTH yCIOBUE

W/WJ BOTIPOC 3aJ1a4i; BBIOpATh MOJIENb MPECTABIICHUS
TeKCTa (KpaTKOM 3aMKCH); YCTAHOBUThH KOJIUYECTBO
JNEUCTBUN B PELICHHH.

CpaBHeHUE pa3NUYHBIX TEKCTOB, OTBET Ha BOIPOC:
SABJISIETCA JIX TEKCT 3a/1auen?

CooTHeceHne TEKCTa 3aJayd € €€ WUIIOCTpAlUeH,
CXEMOM, MOJICIIbIO.

CocraBieHue 3a/1a4d 1o PUCYHKY (Cxeme, MOJENH,
PEILICHUIO).

HabmtoneHne 3a nM3MEHEHHMEM XOJAa pEUICHUs 3aJa4yd
IpY U3MEHEHUHU yCIIOBHUS (BOIIPOCA).
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apuhMEeTHIECKOTO
NencTBUs (CIOKEHHUE,
BBIYUTAHUE, YMHOXEHHUE,
nenenue). Pacuérueie
3a/1aud Ha yBeJIMYeHUE/
YMEHBIIICHUE BEJIMYMHBI
Ha HECKOJIBKO €IUHHII/ B
HECKOJIbKO pa3s.
dukcanusa oreeTa K
3a/1aue U ero mpoBepKa
(popmynupoBanue,
MpoBEpKa Ha
JIOCTOBEPHOCTH,
CJIEIOBAHUE TIJIaHY,
COOTBETCTBHE
MIOCTABJIEHHOMY
BOIIPOCY)

VYpaxHeHHs: TO3TAITHOE PEIICHUE TEKCTOBOM 3aJauu:
aHaJu3 IaHHBIX, UX MPEJICTABICHUE Ha MOJIEIU U
MCIIOJIb30BAHUE B XO/I€ MOUCKA UAEH PELICHUS;
COCTAaBJICHHE IIJIaHA; COCTaBJICHUE apUPMETUIECKUX
JICICTBUI B COOTBETCTBHMU C IJIAHOM; MCIIOJIb30BAHHUE
MOJIEH JJIsl PELICHHUs], TOUCK APYToro crocoda u ap.
[TomyyeHnue oTBeTa Ha BONPOC 3aJayd  MYTEM
paccyxieHus (0e3 BBIYMCICHH).

VY4eOHbIi AUAJIOr: HAX0XKIEHHE OJHOU U3 TPEX
B3aMMOCBSI3aHHBIX BEJIMUMH MPU PEUICHUHU 3a7a4
OBITOBOTO XapakTepa («Ha BpeMs», «Ha
KYIUTIOIIPOJIAXY» U TIp.).

[Touck pa3HbIX pelUICHUN OJHOMW 3aJ1a4H.

Pasznbie Gopmbl 3amucu pemieHust (ohopmIiIeHUs).
PabGora B mapax/rpymnmax. CoctaBieHue 3agad C
3aJIaHHBIM MAaTEMATHUYECKUM  OTHOIIEHUEM, I10
3aIaHHOMY YHCJIOBOMY BBIPaKEHUIO.

CocraBieHue MOJENH, MIIaHa PEIICHUS 33/1a4u.
Hasznauenue ckoOOK B 3aITUCH YUCIOBOTO BBIPAKEHUS
MIpU PEIICHUU 3a/1a4H.

KoHTpoab M CAaMOKOHTPOIL TP PELLICHUH 3a]1a4.
AHanu3 00pas3loB 3alMCH PELICHHS 3aa4l 110
JNEUCTBUSAM U C MOMOULIBIO YHCIOBOTO BBIPAKEHUS
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Hroro no paznemny

11

Pa3znen 4. IlpocTpaHcTBeHHbIE OTHOLICHUS U TeOMeTpHUYecKne (PUurypol

4.1

I'eomerpuueckue
burypsl

10

Pacnio3naBanue u
n300pakeHue

r€OMETPUYECKUX (HUryp:

TOYKA, psIMasi, IPSIMOMN
yroJi, JJIOMaHas,
MHOT'OYTOJIbHUK.
N3obpaxkenue Ha
KJIeT4aTon Oymare
MPSIMOYTOJIbHUKA C
3aIaHHBIMU JJIMHAMU
CTOpPOH, KBajpara C
3aJIaHHOM JUTMHOU
cTopoHEl. [TocTpoenue
OTpe3Ka 3aJaHHOU
JUTUHBI C IOMOILBIO
JIMHENKU

Urpossle ynpaxuenus: «Onumm ¢urypy», «Hapucyit
¢urypy no uHctpykuum», «Haiiaum mogenu ¢uryp B
OKpY>Karolem» U T. II.

VYpaxHenue: GpopMyIMpOBaHUE OTBETOB HA BOMPOCHI
00 00111eM 1 pa3IUIHOM F€OMETPUUYECKUX (QUTYP.
[IpakTtuueckas paborta: rpadudecKue U U3MEPUTETbHBIC
JCUCTBHS IPU YUETE B3aUMHOTO PACTIOIOXKEHUS PUTYD
WIM UX YacTeH Mpu U300pa’keHUU; CPAaBHEHUE C
obpaziom.

N300pakeHne TOMaHbIX C TOMOILIBIO TUHEHKH U OT
PYKH, HAa HEJIMHOBAHHOM W KJIeTYaTOl Oymare.
KoHcTpynpoBanue reoMmeTpuyeckoi Gurypsl us3
OyMaru 1mo 3aJjaHHOMY IpaBUJIYy WU o0Opasiy.

TBOpquKHG 3alaHuA: OpUuraMu 1 T. II.
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4.2

I'eomerpuueckue
BEJIMYUHBI

JInvHa 1TOMaHOM.
N3mepenue nepumerpa
JTAHHOT0/U300PaXKECHHOTO
MPSIMOYTOJIbHUKA
(kBajpara), 3amuch
pe3yabTara U3MEpeHusl B
CaHTHUMETpax

PaboTa B mapax: usmMepeHue JUIMHBI OTPE3Ka B Pa3HbIX
eauHuIax (KJIeTka, CAHTUMETP); MOCTPOCHUE OTPEe3Ka

CO 3HAUYCHUECM AJIMHbI, YKAa3aHHBIM B PA3HbBIX CAWMHHUIIAX.

CamocTosITeNNbHOE U3BMEPEHUE PACCTOSTHUN C
MCIIOJIb30BAaHUEM 33JIaHHBIX WU BEIOPAHHBIX €TUHUIL.
[IpakTuueckue pabOTHI: OTpeIEICHUE Pa3MEPOB
reOMETpUYECKUX (QUTYp Ha TJIa3, C TOMOIIBIO
U3MEPUTENBHBIX HHCTPYMEHTOB.

IToctpoenne m o0O3HAaUeHHWE NPAMOYTOJIBHUKA  C
3/ITAaHHBIMU JUIMHAMHU CTOPOH Ha KJIeT4aTou Oymare.

Haxoxnenue nepuMerpa npssMoyrojibHUKa, KBaapara,
COCTaBJICHHUE YMCIOBOIO PABEHCTBA IIPY BBIYUCIIEHUN
EPUMETPA MPSAMOYTOJIbHHKA.

VY4eOHBIi [uaior: pacCTOsHUE KaK JUIMHA OTpe3Ka,
HAXO0KJICHUE U IIPUKHUJIKA PACCTOSIHUN.
Hcnonp30BaHne pa3inyHBIX HCTOYHUKOB HH(OpManu
IIPY OTIPENEIICHUH PA3MEPOB U MPOTIKEHHOCTEN.
['pynmupoBka reoMeTpudeckux GUryp mo pasHbIM
OCHOBAHUSIM

Hroro no pazneny

19

Paznen 5. Maremaruuyeckass HHpopmanus
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5.1

MaremaTuueckast
uHbopmanus

14

Haxoxnenue,
dbopmynupoBaHue
OJIHOTO-JIBYX OOIINX
MIPU3HAKOB Habopa
MaTEeMaTUYECKUX
00BEKTOB: YHCEII,
BEITNYMH,
reoOMeTpUYEeCKuX Quryp.
Knaccuduxanms
O0OBEKTOB M0 3aJaHHOMY
WJIM CAaMOCTOSITEIBHO
YCTaHOBJICHHOMY
MPU3HAKY.
3aKOHOMEPHOCTH B psIy
YHCEII, TEOMETPUICCKUX
buryp, 00bEKTOB

Pacrnio3zHaBanue B OKpyXareM MUPE CUTYaLIHH,
KOTOpBIE 11eJ1eC000pa3HO cHOPMYITHPOBATh HA S3bIKE
MaTEMAaTUKH U PEIIUTh MAaTEMAaTUHIECKUMHU CPEJICTBAMU.
Pabora ¢ napopmarnmeii: yreHre TaOIUIIBI
(pacniucanue, rpaduk paboThI, CXEMY), HAXOXKIECHUE
uH(pOpMaLuK, yIOBIETBOPAIOIIEH 3aJaAHHOMY YCIIOBUIO
3a/1auu.

CocraiieHue BOIIPOCOB MO TaOJIHUIIE.

Pabota B mapax/rpymnmnax. Kanenmgaps. Cxembl
MapupyToB. PaboTa ¢ unpopmanueii: ananus
uH(popMaIK, NPeJCTaBICHHON Ha PUCYHKE U B TEKCTE
3a/1aHHUs.

OOGcyxaeHue mpaBuil  pabOTBl €  AIEKTPOHHBIMU
cpeAcTBaMH OOy4eHUs
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ITOBCEHEBHOM KU3HHU.
Bepuble (MCTUHHBIE) U
HEBEPHBIE (JI0KHBIC)
YTBEPKIECHUS,
coJiepKalue
KOJINYECTBEHHBIE,
MPOCTPAHCTBEHHBIC
OTHOIILICHHUS],
3aBUCUMOCTH MEXKIY
YUCIaMU, BEJIMUUHAMU.
KonctpynpoBanue
YTBEPKIAECHUN C
UCIOJIb30BAaHUEM CJIOB
CKAXKIBII, «BCEY.
PaGota ¢ Tabnumamu:
U3BJICUCHUE U
WCIIOJIb30BaHUE IS
OTBETA Ha BOIPOC
uHdopmanuu,
MPEICTABIECHHON B
Tabauie (TaOauIbl
CJIOKEHHUS, YMHOXKCHUS;
rpaduk JeXypCTB,
HaOII0JICHHS B IPUPO/JIE
U 1p.).
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Buecenne maHHBIX
Ta0IUILy, TOTIOJTHEHUE

B
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MoJielient (cxem,
M300paKEeHUIT ) TOTOBBIMU
YHUCJIOBBIMU JAHHBIMH.
ANTOpPUTMBI (TPUEMBI,
MpaBUiia) yCTHBIX U
MTUCEMEHHBIX
BBIUMCJICHUH,
U3MEPEHUN U
MOCTPOCHUS
reOMeTPUIECKUX Uryp.
[IpaBuiia paGoThl ¢
AJIEKTPOHHBIMU
CpelcTBaMH O0y4YCHHUS
(ameKTpoHHOM PopMoit

y4eOHUKa,
KOMITBIOTEPHBIMU
TpeHaKEPAMH )

Hroro no pazneny 14

[ToBTOpEHNE MPONUIEHHOTO 9

MaTtepuaa

W TOroBbIil KOHTPOJIb 8

(KOHTPOJILHBIE U
MIPOBEPOYHBIC PAOOTHI)

OBILEE KOJIMYECTBO 136
YACOB IIO ITPOT'PAMME




3 KJIACC
HanmeHnoBanue
pa3zielIoB U TEM
y4eOHOro mpeameTa

No
/o

KonnuecTBO
4acoB

[Iporpammuoe
COJIEpKaHHE

XapakTepucTuka AesITeIbHOCTH 00YUYaIOIINXCs

Pa3gen 1. Ynciia 1 BeJIMYHHBI
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1.1

Yucna

10

UYucna B mpeaemnax 1000:
YTEeHHE, 3aIIHCh,
CpaBHEHUE,
MIPEJICTABIICHUE B BUJIC
CYMMBI pa3psiTHBIX
ciraraembeiXx. PaBeHcTBa
Y HEPaBEHCTBA: YTCHHUE,
COCTaBJICHHE.
VBenunuenue/
YMEHBILICHUE YUCTia B
HECKOJIBKO pa3s.
Kparnoe cpaBHeHHE
yucen

VYcTHas 1 mucbMeHHas paboTa ¢ YMCIaMH: COCTABIICHHE
Y YTE€HUE, CPAaBHEHUE U YNOPAI0YEHUE, IPEJCTABICHHE
B BUJIE CYMMBI Pa3psIHbIX CJIaraeMbIX U JIONOJIHEHHE
710 33/IaHHOTO YHMCJIa; BEIOOP Yncen C 3aJaHHbIMU
CBOMCTBaMH (YHMCIIO €AMHUIL pa3psia, YETHOCTD U T. 11.).
[TpakTrueckas paboTta: pa3iMyeHue, Ha3bIBAHUE U
3alUCh MAaTEMAaTUYECKUX TEPMHUHOB, 3HAKOB; UX
UCIIOJIb30BaHUE HA MMUCbME U B PEUU

npu GOpMYJIMPOBAHUU BbIBOJIA, OOBSICHEHUHU OTBETA,
BEJICHUY MAaTEMaTUYECKUX 3aIUCEH.

PaGota B mapax/rpynmnax. OOHapyKeHHEe U TPOBEPKa
00111ero CBOMCTBA IPYIIIBI YUCEN, TOUCK YHUKATBHBIX
CBOMCTB YHCJIa U3 TPYIIIbI YHCEIL.

VYrpakHeHUs: UCTIOJIb30BAHUE JIATUHCKUX OYKB IS
3aIHMCH CBOWCTB apu(PMETUUECKUX IEUCTBUMA,
0003HauYeHus1 reomeTpudeckux guryp. Urpbl-
COPEBHOBAHUSI, CBA3aHHBIE C aHATTU30M
MaTEeMaTUYECKOI0 TEKCTa, pacipe/ieICHUEM YU Cell
(Ipyrux oOBEKTOB) HA TPYTIIBI 10 OJTHOMY-JIBYM
CYIIIECTBEHHBIM OCHOBAHUSIM, MIPEJCTABIICHUEM YHCIIa
pa3HbBIMU criocobamu (B BUJIE MPEIMETHONU MO/IETH,
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CYMMBI Pa3psiIHbIX CJIaraeMbIX, CJIOBECHOU WM
1u(POBOIL 3aMTUCH), HCTIOTB30BAHIEM YHUCITIOBBIX
JAHHBIX JIJIA IOCTPOEHUS YTBEPKICHHUS,
MaTeMaTH4YECKOr0 TEKCTa C YUCIOBBIMU JJAHHBIMU
(Hampumep, TeKCcTa 0OBICHEHHUSI) U IPOBEPKHU €TO
UCTUHHOCTH
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1.2

Bemnuuabl

Macca (enuHHIIa MacChl
— I'paMM); COOTHOLIEHUE
MEXy KHJIOTPaMMOM H

I'paMMOM; OTHOIICHUC

«TsKeee/Jierye Ha/By.

CroumMocThb (€IUHUIIBI —

pyOIIb, KOTICHKA);
YCTaHOBJICHHE
OTHOILICHHUS «JIOPOKE/
JICIIEBIIC HA/BY.
CooTHOIIIEHHE «IICHA,
KOJIMYECTBO,
CTOMMOCTB» B
MPAKTUYECKOU
cutyauuu. Bpewms
(enuHUIIA BpEMEHU —
CEKYHJIa);
YCTaHOBJICHHE
OTHOIIICHHS «ObICcTpee/
MEJJICHHEE Ha/BY.

VYyeOHblil Auanor: o0CyX/IeHUEe MPaKTUYECKUX
CUTYyallui, B KOTOPBIX HEOOXOIUM MIEPEX0]T OT OJTHUX
CIMHMI] I3MEPEHUS BEJTUIMHBI K JIPYTHM.
VYcraHoBiieHUe OoTHOIIGHHS (OO0JIbIIE, MEHBIIIE, PAaBHO)
MEXIy 3HAUCHHUSIMU BEITUYHMHBI, IPEJACTABICHHBIMUA B
pa3HBIX eIUHUIIAX.

[IpuMeHeHNE COOTHOLLICHUI MEXAY BEIUYMHAMU B
CUTYaIMsIX KYIUTU-TIPOJAXKH, IBHKEHUSI, PAOOTHI.
[Ipukuaka 3HaUEHUS BEJIMYMHBI HA IJ1a3, IPOBEpPKa
U3MEPEHUEM, PACUETAMMU.

MopaenrpoBanue: UCIIOIB30BaHUE TPEAMETHON
MOJIENN [T WILTFOCTPALIMU 3aBUCUMOCTH MEXTY
BenuIrHAMU (OO0JbIIIe/ MEHBIIIE), X0/1a BHITIOTHEHUS
apu(PpMETUIECKUX ICUCTBUI C BEIMUMHAMU (CIOKEHUE,
BEIYMTAHKE, YBEITUUYCHIE/ YMEHBIIICHUE B HECKOJIBKO
pa3) B ciydasx, CBOJAUMBIX K YCTHBIM BBIYMCIICHHSIM.
KomMeHnTupoBanue nnepexoja OT OAHUX €IUHUL] K
JIpyTruM (OJHOPOHBIM).

[IponeaeBTHKA HUCCIEI0BATEIBLCKOM pabOTHI:
ONPEACIIAThH C TOMOIIbIO HU(PPOBBIX U AHAJTIOTOBBIX
puOOPOB, U3MEPUTEILHBIX MHCTPYMEHTOB JIJTUHY,

58



CooTHo1IeHNE «HaYano,
OKOHYaHHUE,
MPOJOJKUTEIBHOCTD
COOBITHS» B
MIPAKTAYECKOU
curyauuu. JlnuHa
(equHMIIA JJTUHBI —
MUJUTUMETP, KHIIOMETP);
COOTHOUIIEHHUE MEKTY
BEJIMYMHAMMU B IIpeenax
TBICSYU.

[Tmomans

(eIMHUIIBI TUTOIAIH —
KBaJpaTHBIN METD,
KBaJpaTHBI CAHTUMET,
KBaIpaTHBIN ACLIUMETP,
KBa/IpaTHBII METp)

Maccy, BpeMsl; BBIMOJIHATh MPUKUIKY U OLICHKY
pe3ynbTaTa U3MEPEHUI; ONPEEIATh
MPOIOTKUTEIBLHOCTh COOBITHS

Hroro no paznemny

18

Paznen 2. Apudpmernyeckue aeicTBus
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2.1

Breruucnenusa

40

Y cTHBIE BBIYUCIEHUS,
CBOJUMBIE K JICUCTBUSAM
B npenenax 100
(TabnuuHoe M
BHETAOJIMYHOE
YMHOXEHUE, JIEJICHUE,
JNEUCTBUSI C KPYIJIbIMU

YnpaxHeHUs: YCTHbIE U TUCbMEHHBIC TPUEMBI
BBIUMCJICHUH.

Y CTHOE BBIYMCIIEHHE B CITy4asiX, CBOAUMBIX K
nevicteusiM B nipenenax 100 (aeiicTBus ¢ necsTKamu,
COTHSIMH, YMHOXeHHe u nenenue Ha 1, 10, 100).
JlerictBus ¢ uucnamu O u 1.

HpI/IKI/II[Ka pPE3yJibTaTa BBIIIOJIHCHUS I[CﬁCTBI/ISI.
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YUCIIaMu).
IInceMeHHOE ClIOKEHUE,

BBIUMTAHUE YHUCEI B
npenenax 1000.
JleficTBUS ¢ ynMcIaMu

Owul.

[IucbMeHHOE YMHOKEHUE
B CTOJIOMK, ITMCHEMEHHOE
JICJICHUE YTOJIKOM.
IIucemenHoe
YMHOXEHHUE, JICJICHUE Ha
OJIHO3HAYHOE YHCIIO B
npenenax 100. [TpoBepka
pe3yJibTaTa BIUUCICHUS
(TpUKHUIKa WK OIIEHKA
pe3yibTara, 00paTHoe
NEUCTBUE, IPUMEHEHUE
anropuTMa,
UCIIOJIb30BAaHUE
KQJIbKYJISITOPA).
IlepemecTurensHoE,
coueTaTeIbHOE CBOWMCTBA
CJIOKEHHUS, YMHOXKEHUS
IPU BBIYUCIICHUSIX

KomMeHTHpOBaHUE X0/1a BBIYUCICHUN C
HCTIOJIb30BAHUEM MAaTEMaTHYECKON TEPMUHOJIOTHH.
[IpumeHeHue TpaBuil NOPSAKA BBIITOJIHEHUS JEUCTBUM
B MIPEJJIOKECHHON CUTYALIMU U TIPU KOHCTPYUPOBAHHUE
YHCJIOBOI'O BBIPAXKEHHUS C 38JIAHHBIM MTOPSIKOM
BBIIIOJIHCHHS JCHCTBHUU.

CpaBHCHHE YHCIIOBBIX BBIPAXKCHHH 0€3 BHIUHCIICHHI.
VYrpaxHeHHE Ha CAMOKOHTPOJIb: 00CYXKICHUE
BO3MOJKHBIX OIIMOOK B BBIYMCIICHUAX 110 AJITOPUTMY,
NP HAXOXJICHUH 3HAYCHUS YHCIIOBOTO BBIPAXKCHHUS.
O11eHKa PalMOHATILHOCTH BBIYMCIICHUSI.

[TpoBepka xoaa u pe3yJibTaTa BHIIIOJIHEHUS JICHCTBHSI.
JubdepennmpoBanHoe 3aqaHNE: TPUBEACHIE
PUMEPOB, HJUTFOCTPUPYIOLINX CMBICIT JACTICHUS C
OCTaTKOM, HHTEPIPETALIMIO PE3yJIbTaTa JICIICHUS B
NPaKTUYCCKON CUTYaIIUH.

O(i)OpMJICHI/Ie MaTEeMaTUYE€CKOM 3alIMCH; COCTABJICHUE U

pOBEpKa MPaBUILHOCTH MAaTEMaTHUECKUX
YTBEPKACHUI OTHOCUTEIIBHO Ha00Opa MaTeMaTHUECKUX
00BEKTOB (YHUCell, BEJIMYUH, YUCIOBBIX BHIPAKEHU,
TreOMETPUUYECKUX QUTyp).

HabGmronenune 3akoHOMEpHOCTEH, 00IEro U Pa3IuIHOTO

B XOJI€ BBIIIOJIHEHUS AEHUCTBUM OJTHOU CTYIICHH
(cIIO’KEeHUSI- BBIYUTAHUS, YMHOKEHUS-IETICHUS).
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VYrpakHeHUs: aNTOPUTMbI CJI0KEHUS U BHIYUTAHUS
TPEX3HAUHBIX YHCEJ, IETICHUS C OCTATKOM.
PaboTa B mapax/rpyrrax: COCTaBJI€HHE UHCTPYKIIUU
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YMHOKCHHSI/ICICHNS Ha KPYTJI0€ YHCII0, ICACHUS YUCEI
moadoopom

2.2 | YucnoBbl€ BBIPAKEHUS

Haxoxneunue
HEW3BECTHOI'O
KOMITOHEHTA
apu(PpMETHIECKOTO
NIEUCTBHS.

[Topsinok nevicTBuil B
YUCJIOBOM BBIPAKCHUH,
3HAYEHHE YHUCIOBOTO
BBIpaKEHUS,
COJIEpIKaIEer0 HECKOIBKO
nercTBuil (co ckoOkamu/
0e3 cko0oK), ¢
BBIYMCIICHUSMH B
npenenax 1000.
OnHOopoaHbIE

BEJIWYHUHBI: CJIO)KEHHE U
BEIYHTAHHE

MoaenupoBaHue: HCHOJIb30BAHUE MPEIMETHBIX
MoIerel 11t 0ObsICHEHUS crioco0a (mpuéma)
HaXO0XJICHUSI HEU3BECTHOTO KOMIIOHEHTA
apuhMETUIECKOTO JICUCTBUSI.
HuddepenupoBannbie 3a/aHus: YCTAaHOBJICHHE
MOpsi/IKa JACHUCTBUUA INPU HAXOXKIACHUM 3HAYCHUS
YUCJIOBOTO BBIPAXKEHUSI

Hroro no paznemny

47

Pasznea 3. TexkcToBBIC 3a1a9H
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3.1

Pabora ¢ TekcToBOM
3aJ1auyei

12

Pabora ¢ TekcToBOI

3aJ1aueii: aHaJIu3 JaHHBIX

1 OTHOILICHMH,
MPEJICTABICHUE Ha
MOJICIIH,

MoennpoBaHue: COCTaBICHNE U HCIIOIh30BaHHUE
MoenH (PUCYHOK, cXeMa, Tadaulla, JuarpaMmma, KpaTtkas
3aIKCh) HA Pa3HbIX dTalax PelieHus 3a/1auu.
KoMMeHTHpOBaHWE: OMTMCaHUE X012 PACCYKICHHUSI

I pCIICHUA 3aaa49u: 110 BOIIPOCaM,

IJJaHUPOBAHKE XOJa
pEIICHHS 3aa4H,
pelieHue
apu(METHICCKIM
CII0COOOM. 3anuch
peleHus 3a1a49M 110
JICUCTBUSIM U C
IIOMOIIBIO YHCIOBOTO
BbIpakeHus. [IpoBepka
pEIICHHS U OIlEHKA
MTOJTY4YE€HHOTO
pe3ynbTaTa

C KOMMEHTHUPOBAHUEM, COCTABIICHUEM BBHIPAKCHHUSI.
YrpaxHeHUs: Ha KOHTPOJIb U CAMOKOHTPOJIb TIPU
pEIIeHNH 3a/ad.

AHanu3 00pa3IoB 3aMMCH PEIICHUS 3a7a491 110
JEUCTBUSAM U C TIOMOIIBIO YHCIIOBOTO BHIPAYKEHUS.
MopenvupoBaHue: BOCCTAHOBJICHHE XO/1a PEIICHUS
3aJ1a4¥ TI0 YUCIIOBOMY BBIPKEHHUIO WIIA JPYTOH 3aITUCH
e€ pemienusi. CpaBHEHUE 3a/1au.

dopMyIHPOBaHKE MMOJTHOTO U KPATKOT'O OTBETa K
3a/1a4e, aHAJIN3 BO3MOKHOCTH JIPYTOro OTBETa HIIH
JPYTOTO CIoco0a ero MnoaydeHus
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3.2 | Pemenue 3amau 11 3anauun YueOHbIl AuaNor: Hax0XACHUE OJHON U3 TPEX
Ha MOHMMaHHUE CMbICTIA B3aUMOCBSI3aHHBIX BEJIMUMH MPU PEIICHNHU 3a71a9 («Ha
apI:I(bMeTUquCKHX JBUKCHHUE», «HA PAOOTy» M IIp.).
ACHCTBH (B TOM uHCIe Pabota B mapax/rpynnax. Pemenue 3aiau ¢ KOCBEHHOU
JIEJICHUS C OCTATKOM), .
OTHOIICHMI bopMyJIMPOBKOH YCIIOBHSI, 33]1a4 Ha JACJIICHUE C
(GombIme/MeHbIme Ha/p), | OCTATKOM, 33114, MITIOCTPHPYIOIIMX CMBICII
3aBHCHMOCTEi YMHOKEHHSI CYMMBI Ha YHCII0; OPOPMIIEHUE pa3HBIX
(KyIUBSIIpogasKa, pacaét | CMOCOOOB PELICHHS 3a/[auu (HampuMep, IPUBEICHHE K
BPEMEHH, KOJIMYECTBA), Ha €AUHMIIE, KPATHOE CPABHEHHE); IOUCK BCEX PEILICHUH.
CpaBHEHHE [TpakTrueckas paboTa: HAX0XKJICHUE O BETUUNHBI.
(pa3HocTHOE, KpatHoe). | CpaBHEHME JOJIEH OJHON BEJIUYUHBI
J10J1s1 BEJTMYMHBI:
MOJIOBUHA, TPETh,
YETBEPTh, MATAS,
JiecsiTasi 4acTh B
MPAKTUYECKOU
CUTyalliu; CPaBHEHUE
JIOJICH OJTHOM BEJINYUHEIL.
3aaun Ha HAXO0XKICHUE
JIOJIA BEJTMYUHBI

Hroro no pa3zneny 23

Pa3znen 4. IIpocTpaHCcTBeHHBbIE OTHONICHUS H TeOMeTpUYecKue GUrypbl
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4.1

I'eomerpuueckue
burypsl

Koncrpyuposanue
reOMETPUYECKUX QUTYp
(pa3buenne Gurypsl Ha
94aCTH, COCTaBJICHHE
burypsl u3 yacrei).
N3obpaxkenne Ha
KJIeT4aTon Oymare
OpsIMOYTOJIBHHUKA C
3aJJaHHBIM 3HaYCHHEM
wiomanu. CpaBHeHHE
riomaneu puryp c
MOMOIIBIO HAJIOXKEHUS

HccnenoBanre 00bEKTOB OKPYKAIOIIETO MUpA:
CONIOCTABJIEHNE UX C U3YUYECHHBIMH '€OMETPUYECKUMU
dbopmamu.

VYrhpaxHenue: rpapuyeckue M HU3MEPUTEIIbHbIE
JEUCTBUSL NOpU  MOCTPOCHUU  NPSIMOYTOJIBHUKOB,
KBaJ[paTOB C 33JJaHHBIMU CBOMCTBaMU (JIJIMHA CTOPOHHBI,
3HAUEHUWE TMEepUMEeTpa, IUIOIIA[H);  OIPEICICHHUE
pasMepoB INPEIMETOB Ha IUIa3 C MOCIEAYIOLIEn
IIPOBEPKOM — U3MEPEHUEM.

[IponeneBTrKa HcCIEO0BATENBCKON pabOThI: CpaBHEHUE
buryp mo IUIOmIagM, TEPUMETPY, CpaBHEHHUE
OJHOPOJHBIX BEJIMYHH.

KoHcTpyupoBanue u3 OyMaru TIeOMETPUUYECKON
burypsl ¢ 3aJaHHON JITTUHOW CTOPOHBI (3HAUCHHEM
NEPUMETPA, TIIOLIAN).

MpICIEHHOE TPEACTABIEHUE U SKCIIEPUMEHTAJIbHAS

IIPOBEpPKa BO3MOKHOCTH KOHCTPYHPOBAHUS 3aJaHHON
r€OMETPUYECKON (PUTYPBI
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4.2 | I'eomerpuueckue 13 ITepumerp KomMeHnTupoBanue xoaa u pe3yJibTaTa IorucKa
BEJIMYUHBI MHOT'OYTOJIbHUKA! nH(popMaIK O MIOHIAAU U Crloco0ax €€ HaXOXKACHUS.

U3MEPCHHUC, @opMyIUPOBAHUE U ITPOBEPKA HCTUHHOCTHU
BBIYKCIIEHHUE, 3aIHCh YTBEPKJACHUN O 3HAUCHUSX T€OMETPUUECKUX BEJTUYHUH.
PaBEHCTBA. HaxosxaeHue mioiaay npsMoyrojibHUKa, KBajapara,
I/ISMepCHI/Ie IJIOIIA !, COCTABJICHUC YHUCJIOBOI'O PaBCHCTBA IIPHU BBIYUCIICHUHA
3aIliCh pe3yJibTaTa TUIOLIAAN NPSAMOYTOJIbHUKA (KBaApaTa).
U3MEpEHUs B VY4eOHbIN UAJIOT: COOTHOIIEHNWE MEXKIY CAMHHUIIAMU
KBaJpaTHBIX IUIOIIA/IA, TIOCJIEIOBATENIBHOCTh  JEUCTBUI npu
CaHTHUMETPAX. Iepexoie OT OJHOW €IMHULBI IUIOMIAIN K IPyTOn
Brruncnenue miomanu
MPSIMOYTOJIbHUKA
(kBagpara) ¢ 3aaHHBIMU
CTOpOHaMH, 3aI1Ch
pPaBEHCTBA

Wroro no paszneny 22

Pazgen 5. Maremaruuyeckasi uHpopmanus
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5.1

MaremaTuueckast
uHbopmanus

15

Knaccudukanus
O0OBEKTOB IO IBYM
npU3HaKaM.

Bepubie (ucTUHHBIE) U
HEBEPHBIC (JIOKHBIC)

YTBEPKIACHHUSL:
KOHCTPYHPOBAHUE,
npoBepka. Jlormueckue
paccyKJIeHus co
CBA3KaMHU

PaGota B rpymnmax: moAroToBKa Cy>KJICHUS O
B3aUMOCBSI3U U3y4a€MbIX MATEMATUYECKUX TTOHATUH U
(bhakTOB OKpY>Karoleh TeHCcTBUTEILHOCTU. [IpuMephl
CUTYaIlNii, KOTOPBIE T1e1eco00pa3Ho GpopmMyIupoBaTh
Ha SI3bIKE MAaTEMaTUKH, OOBSICHITh U JOKa3bIBaTh
MaTeMaTUYECKHUMU CPEACTBAMH.

OdopmileHre MaTEMAaTUYECKON 3aIHICH.
JuddepeHunpoBaHHOe 3aaHUE: COCTABICHHUE
YTBEPKJICHUS Ha OCHOBE MH(GOPMAIIHH,
MpeACTaBICHHON B TEKCTOBOM (popMe, UCTIOJIb30BAHUE
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«ECIH ..., TO ...»,
«MO3TOMY», «3HAUUTY.
N3Bneuenune u
WCIIOJIb30BaHUE IS
BBITIOJTHEHUS 3aJlaHUH
uH(popmanuu,
MPEJICTaBICHHON B
Ta0auIax ¢ JAHHBIMU O
peanbHbIX Mpolieccax U
ABJICHUSX
OKPY>KaroIIEero Mupa
(Hanpumep, paclrcaHue
YPOKOB, ABUKEHHUS
aBTOOYCOB, MOE3/I0B);
BHECEHUE JaHHBIX B
Ta0JHITY; TOTIOTHEHUE
YyepTeka TaHHBIMU.
dopmann30BaHHOE
OMnHUCcaHue
MOCJIeI0BaTEILHOCTH
NEUCTBUM (MHCTPYKIIUA,
IJ1aH, CX€Ma, aJITOPUTM).
CronbuaTas Auarpamma:
YTEHUE, UCIIOIb30BaHUE
JAHHBIX JJIs peIIeHUs

CBSI30K «ECJH ..., TO ...», KIIOITOMY», «3HAUYUT.
OdopmieHue pe3yibTaTa BEIYUCICHUS IO AJITOPUTMY.
Hcnonb3oBaHre MaTeMaTHYECKON TEPMUHOJIOTUM  JJIS
ONMCAHUS CHOKETHOW CUTYyalluH, OTHOUIEHUNA U
3aBUCHUMOCTEM.

[IpakTrdeckue pabOThI MO YCTAHOBJICHUIO
MOCJIEJOBATCIILHOCTH COOBITHH, ICMCTBUM, CIOKETA,
BBIOOPY U MPOBEPKE criocoda AeMCTBUS B
MPEIOKEHHONM CUTYAIINU JIJISI pa3pelieHus: mpooOieMbl
(wu oTBeTa Ha Bompoc). MojenupoBaHue
MPEIJI0KEHHOW CUTYallUH, HAX0XKICHUE U
MpEe/ICTaBlIEHUE B TEKCTE WJIIU TpaduecKu Bcex
HalJICHHBIX pemeHuii. PaboTa ¢ anroputMamu:
BOCIPOU3BEAEHNUE, BOCCTAHOBJIEHHUE, UCITOJIb30BAHUE B
OOIIMX M YACTHBIX CIIy4asix alrOPUTMOB YCTHBIX U
MUCbMEHHBIX BBIYMCIICHUH (CII0KEHHE, BHIYUTaHUE,
YMHOXEHUE, IEJICHUE), TOPsIIKA JEHCTBUI B YUCIOBOM
BBIPAKEHUHU, HAX0KICHUS NIEPUMETPA U IIOIIAAN
NPSIMOYTOJIbHHKA.

Pabota ¢ nuadopmanmeii: ureHne, CpaBHEHUE,
WHTEpIIpEeTalltsl, UCIIOJIb30BAHKUE B PEIICHUU JaHHBIX,
IPEICTAaBIICHHBIX B TAOJUYHOU (hopMe (Ha TuarpaMme).
Pabota B mapax/rpynnax. Pabora no 3aganHomy
aNTOpUTMY.
YcTaHOBIEHME  COOTBETCTBUS

MCKIY Pa3HbIMHU
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y4e€OHBIX U

crioco0aMu TpeICTaBICHUs] HHPOPMAITUH
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MPaKTUYECKUX 3a/1a4.
ANTOPUTMBI H3yYCHHUSI
MaTepuasa, BHITTOTHEHUS
00y4Yaromux 1 TeCTOBBIX
3aJJaHU} Ha JOCTYITHBIX
AIIEKTPOHHBIX CPEACTBAX
oOyueHus
(MHTEpaKTUBHOM JTOCKE,
KOMITBIOTEPE, TPYTUX

(wumrocTpanus, TeKCT, Tabauia).

JlononHeHue TabauIl CI0KeHUs, yMHOKeHUsl. Perenue
MPOCTEUITNX KOMOMHATOPHBIX U JIOTHYECKUX 3a7ad.
VYueOHbIl AUaNor: CUMBOJIBI, 3HAKU, MUKTOTPAMMBI; UX
WCII0JIb30BaHUE B MIOBCEHEBHOMN KU3HU U B
MaTeMaTHKe.

CocraBieHue npaBui padoThl C U3BECTHBIMU
AJIEKTPOHHBIMU cpesicTBamMu 00yueHus (ODY,
TPEHAXKEPHI U JIP.)

YCTPOMCTBAX)
Hroro no pazneny 15
[ToBTOpEHME MPOUIEHHOTO 4
Marepuasa
W TOroBsIii KOHTPOJIb 7
(KOHTpOJIbHBIE U
IPOBEPOYHBIE PAOOTHI)
OBLIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
4 KJIACC
HaumenoBanue
No KonmgectBo IIporpammHOe
pas3aeNnoB U TeM XapakTepucTuKa JeITeIbHOCTH 00yYarOIuXCs
n/m 4acoB coJiepKaHue
y4e0HOT0 IpeIMeTa

Paszngea 1. Yncia v BeJIMYNHBI
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1.1

Yucaa

11

Hucna B npegenax
MHWJUIMOHA: YTEHHUE,
3aIUCh, IOPA3PAITHOE
CpaBHEHHUE
yropsigoyenue. Yucio,
OoJbIIIee WIIM MEHBIIIEE
JAHHOTO YMCJia Ha
3aJJaHHOE YHCIIO
Pa3psIHBIX €AUHULI, B
3aIaHHOE YHCIIO pa3

YrpaxHeHus: yCTHasl ¥ MUCbMEHHast paboTa ¢
YHCJIaMH: 3aITUCh MHOTO3HAYHOT'O YHCIIA, €r0
MIPE/ICTABIICHUE B BUJIE CYMMBI Pa3PsIIHBIX CIIaraeMbIX;
KJIACCHI M Pa3ps/ibl; BEIOOP YKCeN C 3aJaHHBIMH
CBOMCTBaMH (YHCIIO pa3psIAHBIX €IUHHUII, YETHOCTD U T.
I.).

MopenvupoBaHue MHOTO3HAYHBIX YHUCEIL,
XapaKTEPUCTHUKA KJIACCOB M Pa3psJIOB MHOTO3HAYHOTO
qucla.

VY4eOnblil Auanor: GopMyIHpOBaHUE U TPOBEPKA
UCTUHHOCTH YTBEPKIACHHUS O YUCIIE.

3anuch yncia, 001a1ar0Iero 3aJaHHbIM CBOMCTBOM.
Ha3piBanue 1 00OBSICHEHUE CBOMCTB YHCIA:
4ETHOC/HEUETHOE, KPYTIIOe, TPEX- (4eThIPEX-, MSITH-,
IIECTH-) 3HAYHOE; BEJICHUE MATEMAaTHICCKUX 3aITHUCEH.
PaboTa B mapax/rpynmnax: ynopsioueHue
MHOTO3HAYHBIX YUCEN; KJIaCCU(PUKAIIISI YUCET TI0
OJTHOMY-JIBYM OCHOBAHHSIM; 3aMKCh OOIIET0 CBOMCTRA
TPYIIIBI YUCEN.

[IpakTrueckue pabOTHI: YCTAaHOBJICHHE MPABWIA, IO
KOTOPOMY COCTAaBJICH Psi/l YUCEN, IPOJIOKEHHE

psila, 3al0JIHEHUE MPOITYCKOB B PsIAY YMCEI, OIIMCAHUE
MTOJIOKEHUS YHUCIIA B PSIAY YUCET




1.2

Bemnuuabl

12

BennuuHsl: cpaBHeHUE
00BEKTOB IO Macce,
JUTMHE, TUIOILA/IHU,
BMECTUMOCTHU. EauHUIIbI
Macchl — IIEHTHED,
TOHHA; COOTHOIIEHUS
MEXK]ly €AMHULIAMH
Maccel. EnuHuIbI
BpEMEHU

(cyTKu, HEnens1, MecsIll,
roJl, BEK), COOTHOIICHHE
MEXy HUMH. EauHuIb
JUTUHBI (MUJLTAMETP,
CaHTUMETp, JECUUMETP,
METp, KUJIOMETP),
TIomaau (KBaapaTHbIN
METp, KBaAPATHBIN
CaHTUMETD),
BMECTUMOCTHU (JITUTP),
CKOPOCTH (KUJIOMETPHI B
4ac, METPbl B MUHYTY,
METpPHI B CEKYHIIY);
COOTHOILICHHE MEKIY
€IUHULIAMU B IIpeaenax

OO0cyx1eHre TPaKTUUECKUX CUTYaIUH.

Pacno3HaBaHue BEIMYMH, XapaKTEPU3YIOLIUX MPOLECC

JBUKEHUS (CKOPOCTh, BPEMS, PACCTOSIHUE), PaOOTHI
(IpOU3BOIUTENBHOCTD TPYAA, BpeMs padOThI, 00BEM
pabor).

Y CcTaHOBIEHHUE 3aBUCUMOCTEN MEXK/Ty BEIIMUMHAMM.
VYnopsiouenue no CKOpocTH, BpEMEHHU, Macce.
MopenupoBaHHe: COCTaBIEHUE CXEMBI IBHIKEHHUSI,
padoTHI.

KoMMeHTHpOBaHuE: IPEACTABICHUE 3HAUEHUS
BEJIMYMHBI HA OCHOBE COJIEP>KATEIBLHOTO CMBICIIA;
oopmileHHnEe MaTEMAaTUYECKUX 3alHCEH.
JudbdepennrpoBanHbie 3aJaHNS: 3aUCh B BUC
paBeHCTBa (HEpaBEHCTBA) Pe3yiIbTaTa Pa3HOCTHOIO,
KpPaTHOT'O CPaBHEHUSI BEIMYMH, YBEIHUUCHUS/
YMEHBIIICHUS 3HAYCHHSI BETMIMHBI B HECKOJIBKO Pa3.
[IponeneBTHKa UCCIIEI0BATEIBCKON PAOOTHI:
OTIPEAETATH C MOMOIIBI0 HU(POBBIX U AHATOTOBBIX

puOOpPOB Maccy MpeaMeTa, TeMnepaTrypy (Hanpumep,

BOJIbl, BO3/[yXa B IOMEIIEHUH ), CKOPOCTh JABUKEHUS
TPAHCIIOPTHOTO CPEACTBA; ONPEAEIATH C IOMOLIBIO
M3MEPUTENIBHBIX COCY0B BMECTUMOCTD; BBITIOJIHSATh
MPUKUJIKY U OLIEHKY PE3yJbTaTa U3MEPEHHUIN
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100 000. Jloms
BCIINYUNHBI BpeMeHI/I,
MacCcChI, JJIUHbI

Hroro no pazneny

23

Paznen 2. Apudmernueckue aeiicTBus
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2.1

Breruucnenus

25

IInceMenHoOE ClIOKEHHUE,
BBEIYUTAHUE
MHOT'O3HAYHBIX YHCEII B
npejenax MUJLUIMOHA.
IIncemenHoe
YMHOXEHHUE, JIETICHUE
MHOTI'03HAYHBIX YHCEIT
Ha OJIHO3HA4YHOE/
JIBY3HAYHOE YKCIIO B
npenenax 100 000;
JIEJICHUE C OCTATKOM.
VYMHOXEHUE/ IeeHne
uHa 10, 100, 1000.
CBoiicTBa
apu(PpMETUIECKUX
JNIEUCTBUU U UX
MIPUMEHEHUE IS
BbIunciieHuu. [IpoBepka
pe3yibTara
BBIYMCIICHUI, B TOM
YHCJIe C TOMOIIBIO
KaJIBKYJISTOPA.

YHpa)KHeHI/IHI YCTHBIC BBIYUCIICHHUA B IIPCACIIaX CTa H
ClIy4dasdax, CBOJAUMMBIX K BBIYUCIICHUAM B IIPCACIIax CTa.

O6CY>KI[€HI/IC " IIPUMCHCHHUC: aJITOPUTMbI IIMCbMCHHBIX

BBIYUCJIEHUI; IPOBEPKA X0/1a (COOTBETCTBUE
aJITOPUTMY, YaCTHBIC CJIy4au BHITIOTHEHUS JIEUCTBUI)
Y pe3yJbpTara JeiCTBUS.
KommenTupoBanue: X0J1a BBITIOJTHEHUS
apu(pMETUUYECKOTO JIEUCTBUSL TIO QJITOPUTMY,
HaXO0XJICHUS
apu(pMETUYECKOTO ACHCTBUS.

VY4eOHbIi Auaior: 00CyXJIeHHEe JOITYCTUMOIO

HCU3BCCTHOI'O KOMIIOHCHTA

pe3yJbTaTa BBIMOJHECHHS ACHCTBHS HA OCHOBE
3aBUCHMOCTH MEXIY KOMIIOHEHTAMH B PE3yJIbTaTOM
JEeHCTBUS (CIIOKEHUS, BEIYMTAHUS, YMHOXKCHUS,
JIeTICHUSA).

YHpa}KHeHI/IHZ IIPOTrHO3UPOBAHUC BO3MOKHBIX OIMOOK B

BBIUHCIICHUSX 10 AITOPUTMY, ITPY HAXOKICHUU
HEU3BECTHOIO KOMIIOHEHTA apu(PMETUUECKOTO
JICUCTBUSL.

3ajaHus HA MPOBEACHUE KOHTPOJISI U CAMOKOHTPOJIA.
CamocTosATenbHOE MPUMEHEHUE TPUEMOB YCTHBIX
BBIYMCJICHUH, OCHOBAaHHBIX HAa 3HAHMU CBOMCTB
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VYMHOXKEHNE U TeJIEHNE
BEJIMYUHBI

Ha OJHO3HAYHOC YHCJIO

apu(pMETUIECKUX JICUCTBUI M COCTAaBa YUCIIA.
[IpakTudeckue padOThI: BBIIOJHEHUE CIOKEHUS U
BBIUUTAHUA 10 aroputMy B nipeaenax 100 000;
BBITIOJIHEHUE YMHOXKEHUS U ACICHUS.

YMHOKEHHE U JIeJICHHE KPYTIbIX yncell (B TOM YUCe Ha
10, 100, 1000).

Hab6mronenue: mpuMepsl paliiOHATbHBIX BEIYUCIICHU.
Hcnonp3oBanne CBONCTB apuMETUYECKUX ACHUCTBUIN
JUTsl y100CTBA BHIYUCIICHHIA.

Pabota B mapax/rpynmnax: npuMeHeHHE pa3HbIX
Croco0OB MPOBEPKHU MPABUIBHOCTH BBIUUCIICHUIA;

MCIIOJIb30BaHUE KAIBKYIATOPA 7151 MPAKTUYECKHUX
pacy€ToB
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2.2 | YucnoBble BbIpaXeHUs 12 ITouck 3HaueHUs Ucnonp3oBanne OykB uis  00O3HAYEHUs  YHCED,
YHUCJIOBOI'O BRIPAXKCHUSA, | HeM3BECTHOI'O KOMIIOHEHTA JIEUCTBUSL.
COACPIKAICTO [TorCK 3HAYEHUS YUCIOBOTO BEIPAKEHHUS, COJEPKALIETO
HCCKOJIBKO NCUCTBUI B 3_4 nejicreust (co ckoOkamu, 6e3 CKOGOK).
npenenax 100 000.
CamocTosiTenbHas MpoBepKa NPaBUILHOCTU
PaBenctBoO, conepxkariee
- HaxO0>KJICHUS 3HAUCHUS YUCIIOBOTO BhIpaKeHUs (C
HEU3BECTHBIN . . .
OTOpOH Ha MpaBHJIa YCTAHOBJICHHS TIOPSIIKA JEHCTBUH,
KOMITOHEHT _ .
QJITOPUTMBI BBITIOJTHEHUS apu(METHUECKUX JEHCTBUN
apu(PpMETUIECKOTO p pud A ’
JICHCTBUS: 3aIUCh, HPUKUJKY PE3yIIbTaTa).
HAXOIKICHIE PaGota B rpymmax: npuBeaeHne TPUMEPOB,
HEeH3BECTHOIO WUTIOCTPUPYIOIIHUX CMBICI M X0/ BBITTOJTHEHUS
KOMIIOHEHTA apu(PpMETUIECKUX ICUCTBHM, CBOWCTBA JICHCTBHMA
Uroro no pazneny 37

Paszngea 3. TexkcToBbIE 3a1a9M
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3.1

Penienune TeKCTOBBIX
3aja4

20

Pabora ¢ TekcToBOi
3a71aueu, peuIcHue
KOTOPOU coJIepKuUT 2—3
JICUCTBUS: aHAJIN3,
MpeJICTAaBJICHUE Ha
MOJIEJIH; TJIAHUPOBAHUE
Y 3aIUCh PEIICHUS,
MIPOBEPKA PELICHUS U
oTBeTa. AHanus3
3aBUCHMOCTEH,
XapaKTepU3yOIIUX
MIPOIIECCHI: ABUKECHUS
(CKOpoCTBh, BpeMs,
MPOWJICHHBIN MYTh),
paboThI
(IpOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM paboThI),
KYIUTA-IPOAaXH (1eHa,
KOJIMYECTBO,
CTOMMOCTbB) U PEIICHUE
COOTBETCTBYIOIINX
3a7a4. 3aJayd Ha
YCTaHOBJICHHE BPEMEHHU
(mauaio,
MPOJOJKUTEILHOCTh U
OKOHYAaHUE COOBITHS),

MopenupoBaHue TEKCTa 3aJja4H: CXeMa, PUCYHOK,
TabJIMIA, KpaTKasl 3alKCh; HCIIOJIb30BAHHE
T€OMETPUIECKUX, rpadudecKux o0pa3oB B X0JI€
peIleHus 3aJa4H.

OO6cyxaeHue crocoba pemeHus 3a1auu, GOpMbI 3aIUCH
pEIIeHHs], peaTbHOCTH U JIOTUYHOCTH OTBETA Ha BOIIPOC.
JudbdepennrpoBanHbie 3aaHus: BHIOOD OCHOBAHUSA U
CpaBHEHHE 3a]1ad.

Pabota B mapax/rpynmnax: pemenue apupMeTu4eCKUM
criocobom 3a7a4 B 2—3 EeHCTBUS; KOMMEHTHPOBAHUE
ATATOB PEIICHUS 3a/1a4u; Pa3HbIC 3aMMCH PEIICHUS
OJTHOM U TOM K€ 3aJ1aUH.

[IpakTtrueckass paboTa: HAXOXKJICHUE JOJM BEIUYWHBI,
BEJIMYUHEI I10 €€ JI0JIC.

OdopmiieHre MaTeMaTUYECKHUX 3aMKICEH: TIOTHAs 3aMKCh
peleHus: TeKCTOBOU 3a1aun (MOJIeNb; pEIICHHE 10
JEHCTBHSIM, IO BOTIPOCAM HJIH C TIOMOIIBIO YHCIIOBOTO
BBIpKEHMUSI; POPMYITUPOBKA OTBETA)
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pacdé€ra KOJIMYEeCTBA,
pacxoja, U3MEHEHUS.
3amaun Ha HaXOXKICHHE
JIOJTH BEJIMYMHBI,
BEJIMYMHEI 110 €€ J0JIC.
Pa3nbie crniocoObl
pELICHUST HEKOTOPBIX

BHUJOB U3YUYCHHLIX 3a/a4.

OdopmiieHne pemnieHus
0 JCUCTBUSM

C MOSICHEHUEM, TIO0
BOIPOCaM, C IOMOIIBIO
YHCIIOBOTO BBIPAYKEHUS

Hroro no paszneny

20

Pasnen 4. [IpocTpancTBeHHBbIE OTHOLICHHUS U TeOMeTprU4YecKue Gurypsol

79



4.1

['eomeTpuueckue
burypsl

12

Harnsinusie
MIPEJICTABICHUS O
CUMMETPHH.
OKpy>KHOCTb, KPYT:
pacno3HaBaHHUE U
M300paKeHHE;
MIOCTPOCHUE
OKPY>KHOCTH 33JJaHHOTO
paauyca.

[TocTpoenune n3ydeHHbIX
reOMETPUYECKUX PUTYP

HccnenoBanre 00bEKTOB OKPYXKAIOIIET0 MHUpa:
COIIOCTABJIEHUE MX C N3yYEHHBIMH F€OMETPHUECKUMHU
dbopmamu.

Yopaxuaenus: rpaduueckie u U3MEPUTEIIbHBIC ACHCTBUS
[IPY BBIMIOJIHEHUHW U3MEPEHUN U BBIYMCIICHUH NIEpUMETPA
MHOT'OYTOJIbHUKA, TIJIOIa!

NpsIMOYTOJIbHUKA, KBaJipaTa, (GUrypbl, COCTaBICHHOW U3
IPSAMOYTOJIbHUKOB.

KonctpyunpoBanue, nzoopaxxkenue Guryp, UMEIOMX och
CUMMETPUH; IOCTPOCHHUE OKPYKHOCTHU 3aaHHOTO
paauyca.
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C IOMOILBIO JIMHEUKH,
YTOJIBHUKA, IIUPKYJISL.
ITIpocTpancTBEHHBIE
reOMETPUYECKUE
¢burypsl (Tena): map,
KyO, HUIUHIp, KOHYC,
NUPaMUJIA; PA3INICHHE,
Ha3bIBaHUE.
KoncrpyupoBanue:
pazouenue GuUrypsl Ha
MPSIMOYTOJIEHUKHU
(kBaaparthl),
coctaBiieHue puryp us3
PSIMOYTOJIbHUKOB/
KBaJIPaTOB

KoMMeHnTupoBanue xo/a U pe3yJibTaTa moucKa
uH(OpPMAITUU O TEOMETPUUYECKUX (PUTYpax U HX
MOJIENISIX B OKPYIKAIOIIEM.

VYropaxHenuss Ha KIacCU(UKAIUIO T'€OMETPUYECKUX
buryp o oJHOMY-IBYM OCHOBAHHSIM.

[TocTpoeHne ¢ TIOMOIIBIO LHMPKYJIS OKPYKHOCTEU
Pa3IUYHBIX TUAMETPOB.

N300pakeHne reoMeTpudeckux (GUryp ¢ 3aJaHHbIMU
CBOVCTBAMM.

Y4eOHbIf Auaior: pa3inyeHue, Ha3bIBaHue Guryp
(IpsAMOM yToi); TeOMETPUUECKUX BEJIMYUH (TIEpUMETP,
TLJTOIIAIb ).

VYrpaxxHeHus: Ha KOHTPOJIb 1 CAMOKOHTPOJIb
JIEATEIIbHOCTH.

Omnpenenenne pasmMepoB B OKPYKAIOIIEM U Ha YepTekKe
Ha IJ1a3 ¥ C IOMOIIBI0 U3MEPUTENIBHBIX TPUOOPOB
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4.2 | I'eomeTpuyeckue 8 ITepumerp, mmoniaas KomMeHnTupoBanue xona u pe3yJibTaTa IorucKa
BEJINYMHBI (urypbl, COCTaBICHHON | uH(bOPMALMH O IUIOIIAAM M CIIOCO0aX €€ HaXOMKIEHHMS.
3 JIBYX-TPEX DopMyIUPOBAHUE U ITPOBEPKA UCTUHHOCTHU
HPAMOYTOJHHUKOB YTBEPKACHHI O 3HAUCHUSX T€OMETPUUCCKUX BEIHUHNH.
(kBazxpaToB) [TpakTudeckue padOThI: HAXOXKICHHUE TUIONIATH (DUTYPBI,
COCTaBJICHHOM U3 MPSMOYTOJIbHUKOB (KBaJpaToB),
CpPaBHEHHUE OJTHOPOJHBIX BEJTUYHH, UCIIOIb30BaHUE
CBOMCTB NPSIMOYTOJIbHUKA U KBaApaTa JJisl pEIIeHUs
3a/1a4y
Uroro no pazneny 20

Paznen 5. Maremarudyeckass HH(popmanus
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5.1

MaremaTnueckas
uHpopmanus

15

Pabota ¢
YTBEPXKICHUSIMHU:
KOHCTPYUPOBAHUE,
MIPOBEPKA UCTUHHOCTH;
COCTaBJICHUE U
MPOBEPKA JIOTUYECKUX
pacCyXKJIeHUW MpHU
peluieHnu 3a1a4.
JlaHHBIE O peabHBIX
MPOIIECCax U SIBICHUSIX
OKPY’KarolIero Mupa,
MpPEJICTABIICHHbIC Ha
auarpaMMax, cxemax, B
TabINIaX, TEKCTAX.

COop MareMaTHyecKHX
JAQHHBIX O 3aJaHHOM

00BeKTe (umce,
BEITUYMHE,
r€OMETPUYECKOU
durype). [Touck
uH(popmMauu B
CIIPABOYHOU
JUTEepaType, CeTH
HNurepner. 3anuck
uH(bopMaIuu

HuddepennupoBaHHbie 3a1aHMs: KOMMEHTUPOBAHUE C
MCIIOJIb30BaHUEM MAaTEMAaTUYECKON TEPMUHOJIOTUY;
MaTeMaTUYeCKasi XapaKTEPUCTUKA MpeajiaraeMoin
KUTEUCKOU CUTYAIUH.

dopMyHpoBaHUE BOIIPOCOB ISl TOUCKA YUCTOBBIX
XapaKTEPUCTUK, MATEMAaTHIECKUX OTHOIICHUN U
3aBHUCUMOCTEH (IIOCIEA0BATEIFHOCTh H
MPOJIOJDKATEITFHOCTh COOBITHIMA, TTOJIOKEHUE B
nmpocTpaHcTBe, GOopMbI U pazMepsl). Pabora B rpymnmax:
00CyXIeHHE CUTYaIlNil UCIIOJIb30BAHUS TPUMEPOB U
KOHTPIPUMEPOB; TIIaHUPOBAHKUE cOOpa JAHHBIX O
3aIaHHOM OOBEKTE (YKCIIe, BEIMUUHE, TEOMETPUUECKOM
¢burype). duddepenripoBannblie 3aJaHus:
odopMIIeHHE MAaTEMATUIECKOM 3aMUCH; TTPEACTABICHHE
uH(pOpMAIUU B IPEATIOKEHHON WU CAaMOCTOSATEIHHO
BBIOpaHHOI opme.

KoMMeHTHpOBaHUE: YCTaHOBJICHUE HWCTUHHOCTH
3aIaHHBIX W CaMOCTOATENIBHO COCTaBJICHHBIX
YTBEPKACHUN.

[IpakTueckue pabOThl: yueOHBIE 33/1a4l C TOYHBIMHU U
PUOTMKEHHBIMY TAHHBIMU, TOCTYTHBIMH
AJIEKTPOHHBIMU CPEJICTBAMH 00yUYEHHUS, TOCOOUSIMH;

MCII0JIb30BAHUE MPOCTENIINX KA U U3MEPUTEIbHBIX
pruOOpOoB.
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B MPEIJIOKEHHON
TabauIe, Ha CTOI0YaTOMN
nuarpamme. JloctynHbie
AJIIEKTPOHHBIE CPEICTBA
oOyueHus, mocoous,
TPEHAXKEPDL, UX
HCIIOJIb30BaHUE O]
PYKOBOJICTBOM Ii€/1arora
U CAMOCTOSITEIIBHO.
[IpaBumita 6e3omacHoOM
paboThl C
AIIEKTPOHHBIMU
UCTOYHUKAMU
uH(popmManuu
(anmexkTpoHHas dopma
y4eOHUKa, dJICKTPOHHBIC
cJI0BapH,
oOpa3oBaTeIbHbIC
CalTBhlI,
OpPUEHTUPOBAHHBIE Ha
IeTer MIIaJIIero
IIKOJIBHOTO BO3pacTa).

Yuebnbiii quanor: «[I[puMeHeHne anropuTMOB B
y4eOHBIX U MPAKTUYECKHUX CUTyalusx». Padora ¢
uH(poOpMaluei: YTeHue, NpecTaBleHue,
(bopMyIupOBaHKE BHIBOJA OTHOCUTENBHO JTAHHBIX,
MPE/ICTABIICHHBIX B TAOIUYHON (popme (Ha 1uarpamme,
cxeme, Apyrou Moaesu)
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ANTOpPUTMBI  pEILICHUS

y4eOHBIX u
MPAKTUYECKUX 3a/1a4

Uroro no pazneny 15

IToBTOpEHME MPOKIEHHOTO 14

MaTtepuaa

HTOroBbIl KOHTPOJIL 7

(KOHTpPOJIBHBIE U

MIPOBEPOYHBIC PAOOTHI)

OBIEE KOJIMYECTBO 136

YACOB IIO ITPOTPAMME
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MNEPEYEHD (KOJU®UKATOP) PACIHPEJIEJEHHBIX IO KJIACCAM
MPOBEPAEMBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI HAYAJIBHOI'O
OBHIEI'O OBPA30OBAHUA U DJIEMEHTOB COAEP KAHUA

HO MATEMATHUKE

B denepanbHbIX M pernoHaNbHBIX MPOLEIYpaX OLEHKH KayecTBa 0Opa30BaHUs
UCIIOJIb3yeTCsl nepeyueHb (KoaudukaTop) pacrpen&iaeHHbIX MO KilaccaM MPOBEPSIEMbIX
TpeOOBaHMII K pe3yJbTaTaM OCBOCHHMS OCHOBHOM 0Opa3oBaTeIbHON MPOrpaMMBbl
HAYaJbHOTO 00111ero 00pa3oBaHMs U 3JIEMEHTOB COJIEPKaHUs IO MaTEMaTHKE.

1 KUIACC IIpoBepsiemble TpeOOBaHMSI K pe3y/IbTaTaM OCBOCHUS OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Kon [IpoBepsiemble peAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
poBEpsieMOro|  00pa30BaTENIbHOM MpOrpaMMbl HAYaIBLHOTO 0011IeT0 00pa3oBaHUs
pe3yibTaTa

1.1 YUTaTh, 3alIUCHIBATh, CPABHUBATH, YNOpA0YMBaTh uncia ot 0 go 20,
pasnuyaTh Ynuciao u nudpy

1.2 NEPECUUTHIBATh PA3JIMYHbIE OOBEKTHI, YCTAHABIMBATH MOPSIKOBBIN
HOMEp 00BbeKTa

1.3 HAXOJUThL 4YHCIIA, OO0NIpIIE WIA MEHBIIME  JAaHHOIO
YHCJIa Ha 3aJJaHHOE YHCIIO

1.4 BBIMOJHATh apuMeTnyecKkue ACHCTBUS CIIOKEHHS WU BBIYUTAHUS B
npenaenax 20 (yCTHO ¥ MUCbMEHHO) 0€3 mepexojia uepes J1ecAToK

1.5 Ha3bIBaATb 151 pas3in4darTrb KOMITIOHCHTEI II@ﬁCTBI/Iﬁ CJIOKCHUAA
" BBIYNTAHUA

1.6 pelatb TEKCTOBBIE 3aJaud B OJIHO JICMCTBHUE HA CJOXKEHUE W
BBIYMTAHKE: BBIJICTISTH YCIIOBUE U TpeOoBaHME (BOMIPOC)

1.7 CpaBHUBATh OOBEKTHI MO JIMHE, U3MEPATh JUIMHY OTpPE3Ka, YECPTHUTH
OTPE30K 3aIaHHOM JUTUHBI (CM, TM)

1.8 pacno3HaBaTh T€OMETpUYECKUE (UTYpBl:  KPYTr, TPEYroJbHUK,
HpSIMOYTOJIBHUK (KBaJapaT), OTPE30K

1.9 YCTaHaBJIMBATb MCIKIAY 00BbEKTaMHU COOTHOIIICHMS: «CJICBa — CIIpaBa»,

«CIICPCan — C3aau», KMCIKIAY»
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1.10

pacro3HaBaTh BEpHBIE (ucTUHHBIC) U HEBEPHbIC
(J1o>XKHBIE) YTBEPKAEHUS

1.11

rpynnupoBaTb OOBEKTHl 10 3aJaHHOMY TMPU3HAKY, HAXOAUTh U
Ha3bIBaTh 3aKOHOMEPHOCTH B PsTy OOBEKTOB MOBCETHEBHOM YXKU3HU

1.12 pa3nuyaTh CTPOKH U CTOJIONBI TaOJIUILIbI, BHOCUThH U U3BJIEKATh JAHHOE
WIN JJaHHbIE U3 TaOJIULIbI
1.13 CpaBHUBATH J1Ba 00bEKTa (YUCIIA, TEOMETPUUECKHUE (PUTYPBHI)

1.14

pacipcaciisitb 00BEKTHI Ha ABC I'PYIIIBI 110 3aITaHHOMY OCHOBAHUIO

IIpoBepsieMble 3JIeMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT COIEPKAHHUS
1 Yucna 1 BETMYHHBI
1.1 Yucna ot 1 1o 9: paznuuenue, urenue, 3anuchb. Eaqununna cuéra. JlecsaTox.
Cuér npeameToB, 3anuch pesyibrara nudpamu. Yucno u nudpa 0
1.2 Uucna B npeaenax 20: yTeHwe, 3amuch, cpaBHeHHE. OIHO3HAYHBICE U
JBy3HauUHbIe 4YHCa. YBelnueHHe (YMEHBIICHHE) YHCiIa Ha HECKOJbKO
€IUHHUIL
1.3 JlnuHa u e€ usmepenue. EUHUITBI JIMHBI 1 COOTHOIIIEHUS MEKTy HUMU
2 ApubdmMernueckue TeHCTBHS
2.1 Cnoxenue u BbluMTaHue uncen B npenenax 20. HazBaHus KOMIIOHEHTOB
JIEVUCTBUI, pE3YJIbTATOB ACHCTBHUM CIIOKECHUSI, BBIYUTAHUS
2.2 BrlunTaHnue kak aeicTBue, 00paTHOE CIOKEHUIO
3 TekcToBbie 3a1a4n
3.1 TekcToBass 3amada: CTPYKTYpPHBIE DJIEMEHTBI, COCTaBJICHHE TEKCTOBOU
3a/1a4u Mo o0pasiry. 3aBUCUMOCTh MEXK]1y JaHHBIMUA U KICKOMOM BEJIMUMHOU
B TEKCTOBOM 3a7a4ue
3.2 Pemenmne 3ama4u B O4HO IEHCTBHE
4 [IpocTpaHCTBEHHBIE OTHOIIEHUS U TE€OMETPUIECKHUE (PUTYPBI
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4.1

Pacnionoxxenue mpenMeToB M 0OOBEKTOB Ha IUIOCKOCTH, B MPOCTPAHCTBE,
YCTAHOBJICHUE TMPOCTPAHCTBEHHBIX OTHOIICHUMN: «CJ€Ba — CIpaBay,
«CBEPXY — CHUBY», «MEKITY»

4.2 I'eomerpuyeckue (Qurypsl: pacrno3HaBaHUE Kpyra, TpeyroJibHHKa,
npsIMOYTOJIbHUKA, oTpe3ka. [TocTpoenue oTpeska, KBajpara, TpeyrojibHUKA
C HOMOUIBIO JMHENKH Ha JIMNCTE B KIETKYy. MI3MepeHue IIMHBI OTpE3Ka B
CaHTUMETpax

5 Maremarnueckast ”HpOpMaIus

5.1 COop nanHbIX 00 00BEKTE MO 00pa3iyy. XapaKTEPUCTUKU OOBEKTA, TPYIIIbI
00beKkTOB (KOoaMuecTBO, (opma, pasmep). ['pynnupoBka OOBEKTOB IO
3aIaHHOMY MPHU3HAKY

5.2 3aKOHOMEpPHOCTh B psAny 3adaHHBIX OOBEKTOB: €€

oOHapy»KeHue, MPoJOJKEHHUE psjia

5.3 Bepubie (MCTUHHBIC) U HEBEPHBIE (JIOXKHBIE) MPEITIOKECHUS

54 Urenue tabmumpl. M3BnedeHue, BHECEHHWE MaHHBIX B TaOmuily. UTeHue
pUCYHKa, CXEMbl C OJHUM-JIBYMsI YHUCJOBBIMU JaHHBIMHU (3HAYEHUSIMU
JTAHHBIX BEJIUYMH)

5.5

JIByX-TpéXI111aroBble UHCTPYKLUH, CBA3aHHBIE C BBIYUCICHUEM, U3MEPEHUEM
JUIMHBI, U300pa’KEHUEM F€OMETPUUECKON (PUTYPBI
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2 KIIACC IIpoBepsiemble TPeOOBaHUSA K Pe3yJbTATAM OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaAMMBbI

Kon [TpoBepsiemble TpeOOBAHMS K TPEIMETHBIM PE3YJIbTATAM OCBOEHUS
IPOBEPSIEMOTO OCHOBHOM 00pa3oBaTebHON TPOrpPaMMBbI
TpeOoBaHuUs Ha4yaJIbHOTO 0011Ier0 00pa3oBaHus

1.1 YUTaTh, 3alIUCHIBaTh, CPABHUBATh, YIIOPSA0YMBATh YHCIIA B Mpeaeax
100; HaxXoAWTh YMCIO, OOJbIIEE WM MEHbIee JAHHOTO YHUCIa Ha
3amanHoe yucino B mpeaenax 100, Oosblliee MaHHOTO YHWCTIA B
3aJIaHHOE YuCIo pa3 (B mpeaenax 20)

1.2 yCTaHaBJIMBaTh U COONIOAATh TOPSAIOK MPU BBIYUCICHUM 3HAYEHUS
YHUCJIOBOT'O BBIPAXKEHMSI, COAEPIKALLErO JEHCTBUS CIOKEHHUS
Y BeluMTaHus B nipenenax 100

1.3 BBITIOJIHATh apu(METHUYECKUE JCUCTBUS: CIOKEHHWE U BBIYUTAHUE, B
npenenax 100 — yCcTHO M NUCBMEHHO, YMHOXKEHUE U JICJICHUE B
npenenax 50 ¢ UCMOAB30BAHUEM TAOIUIBI YMHOKEHUS

1.4 Ha3blBaTh U paszinyaTth KOMIIOHEHTHI NENCTBUI

YMHOKEHHSI, IETCHUS

1.5 HaXOJIUTh HEU3BECTHBIA KOMIIOHEHT CJIOKEHUS, BHIYUTAHUS

1.6 UCIIOJIb30BaTh NPU BBIOJIHEHUU MPAKTUYECKUX 3aJaHUN €IUHHIIBI
JUTMHBI (CAaHTUMETP, JEUUMETP, METP), Macchl (KWJIOrpaMM), BpEMEHHU
(MuHyTa, 4Yac), cTOMMOCTH (pyOJib, KOIEWKa); ONpeleisITh C
MTOMOIIBIO U3MEPUTENBHBIX UHCTPYMEHTOB JIJIMHY, OMPEAENATh BPEMS
C IIOMOUIBIO YacOB

1.7 CpaBHHUBAaTh BEJIIMYMHBI JUIMHBI, MacChl, BpPEMEHH, CTOUMOCTH,
yCTaHaBJIMBasi MEKJy HUIMH COOTHOLIEHUE «OO0JIbIIIE UM MEHBLIE Ha)

1.8 pelmarh TEKCTOBBIE 3aJayd B OJIHO-ABAa ACHCTBHS: MPEACTABIATH
3amady (KpaTkasi 3alucCh, PUCYHOK, TaOJWIa WU Apyras MOJENb),
IUIAHUPOBATHh XOJI pElIeHUs TEKCTOBOM 3ajJayd B JBa JEUCTBUS,
oQopMIISITH €r0 B BHJIE apU(PMETUUECKOTO JIEUCTBHS WU JICUCTBHMA,
3aMMChIBATh OTBET

1.9

pa3nuyaTh M Ha3blBaTh TE€OMETPUYECKHE (QUTyphl: TPSIMON YToil,
JIOMaHYy¥0, MHOT'OYTOJIbHUK
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1.10

Ha Oymare B KJIETKY M300pakaTh JIOMaHY0, MHOTOYTOJIbHUK, YEPTHUTh
C TOMOIIBIO JIMHENKHU WIH YIOJIBHUKA MPSMOU yIoJl, IPSIMOYTOJIbHUK
C 3aJJaHHBIMU JUIMHAMU CTOPOH

1.11 BBITIOJIHATh U3MEPEHHE JIJIMH PEabHBIX OOBEKTOB C IOMOIIBIO
JMHEWKHW; HAXOIWTh JUIMHY JIOMAHOM, COCTOSIENM H3 JBYX-TPEX
3BEHBEB, IEPUMETP MPSAMOYTOJIbHUKA (KBaapaTa)

1.12 pacrio3HaBaTh BepHble (MCTHMHHBIE) M  HEBEpHBbIC  (JIOXKHBIC)
YTBEPXKIIEHUS CO CJIOBAMHM «BCE», «KaXIblii»; MPOBOJIUTH OJHO-
JIBYXIIIarOBbI€ JIOTUYECKNE PACCYHKIAECHUS U JI€TaTh BHIBOIbI

1.13 HaXOJUTh OOLIMI MPU3HAK IPYIIBl MATEMAaTUYECKUX OOBEKTOB
(ducen, BEJIMYUH, T€OMETPUUECKUX PUTYD)

1.14 HAXOJIUTh 3aKOHOMEPHOCTH B Psily OOBEKTOB (YHCEN, TEOMETPUUECKUX
¢buryp)

1.15 NPEACTaBIATh MH(OpPMAILMIO B 33aJaHHON (Dopme: NOMOJIHATh TEKCT
3aJa4d  4YMCIaMH, 3aMoJIHATh CTPOKY WM CTONOel] TaOJuIbL,
yKa3bIBaTh YHCJIOBBIE JAHHBIE HA PUCYHKE

1.16 CpPaBHUBATH I'PYMIIbI 00BEKTOB (HAXOIUTh OOLIEE, Pa3IMYHOE)

1.17 OOHapy’KUBaTh MOJIEJIU T€OMETPUUECKUX PUTYDP B OKPYKAIOIEM MUPE

1.18 noAOHPATH MPUMEPHI, MOATBEPKIAIOIINE CYKJICHUE, OTBET

1.19 COCTaBJISITh (JIOTOJIHATE) TEKCTOBYIO 3a/1a4y

1.20 IIPOBEPSATH MPABUIBHOCTh BEIYMCIICHUS, U3MEPEHUS

IIpoBepsieMble 3JIEMEHTBI COAEPKAHUS

Kon [IpoBepsieMblii 3JIEMEHT COJICPIKAHUS
1 Yuciaa ¥ BEJIUYUHBI
1.1 Yucna B npenenax 100: yTeHue, 3anuch, JECITUYHBIA COCTaB, CPaBHEHHUE.
3anuch paBeHCTBa, HEPABEHCTBA
1.2 YBenuueHne, yMEHBIICHUE YMCIIa HA HECKOJIBKO €IMHUII, IECSITKOB.
Pa3nocTHOE cpaBHEHME UnCe
1.3 Benuuunbpl: cpaBHEHHWE TI0 Macce, BPEMEHHM, HW3MEpPEHUE JIMHBI.

CooTHolieHue MeXy eAMHUIIaMH BeIUYuHbI (B ipeaenax 100),

CTO0 NMPUMCHCHUC JIsI PCHICHHA IMTPAKTUYCCKUX 3a/lavd
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ApudmMernueckue 1eUCTBUs

2.1

YCcTHOE ¥ THCBMEHHOE CJIOKECHUE U BRIYUTAHUE YKCEN B npcaciax 100

2.2

[TepemecTuTENBHOE, COUETATEIIBHOE CBOMCTBA CJIIOKEHUS, UX MPUMEHECHUE
JUIS. BBIUMCJIEHUN. B3auMOCBS3b KOMIIOHEHTOB W pe3yjibTara JACHCTBUSA
CJI0’KE€HUSI, IeNCTBUS BeiunTaHus. [IpoBepka pe3ysibTaTa BHIUUCICHUA

2.3

JleficTBUST YMHOXEHUS M JCJICHHUS YHCET B MPAKTUYSCKUX M YUEOHBIX
cutyanusix. HazpaHus KOMIOHEHTOB I€MCTBUN YMHOKEHUSA, ICIICHUS

2.4

TabnuuHoe yMHOxeHHE B mpenenax 50 Mpu BBIUHUCICHUSAX M PELICHUU
3amad.  IlepemecTuTenpHOE  CBOMCTBO  YMHOXKEHMs.  B3auMoOCBs3b
KOMIIOHEHTOB U Pe3yJibTaTa JCHCTBUS YMHOXKECHUS, JEUCTBUSA ACICHUA

2.5

HewuszBecTHBINT KOMIIOHEHT JEHCTBUSA CJIOXKCHMS, ICHUCTBUSA BBIYMTAHMS.
HaxosxneHnne Hen3BeCTHOTO KOMITOHECHTA CJIOKCHHUS, BEIYUTAHUS

2.6

UuciioBoe BbIpaXCHWE: UYTEHHE, 3alWCh, BBIYUCICHUE 3HAYCHUS,
HCTIOJIb30BAHNE MEPEMECTUTEIBHOTO CBOWCTBA. lIOpANOK BBINOIHEHUSA
JIEUCTBUI B YHCJIOBOM BBIPAKEHUM, COACPIKAIIEM JIEHUCTBUS CIOXKECHUA U
BBIYUTAHMS (CO CKOOKamu win 6e3 cko0ok) B mipeaenax 100 (e Gosee TpEX
JeHCTBUI)

TexkcToBrIe 3a1aun

3.1

UteHue, mpeACTaBICHHE TEKCTAa 3aJayd B BHUJE PUCYHKA, CXEMbl WIIU
npyroit wmonenu. Ilnan pemienuss 3agauyu B JBa JIEUCTBUA, BBIOOD
COOTBETCTBYIOIIMX IJIaHy apu(PMeTHUecKuX NeHCTBUHN. 3aMuch pelIeHUus U
OTBETA 3a7a4M

3.2

Pemenne TEKCTOBBIX 3a/ad Ha NMPUMEHEHHE CMbICHAa apu(METHYECKOTO
NEeNCcTBUA (CJIOKEHUE, BBIYMTaHWE, YMHOXEHUE, naeneHue). PacuértHbie
3aJlayd Ha yBEJIMYEHHE WM YMEHbIIIeHHEe BelnuuHbl. Dukcanus oTBeTa K
3aJlaye 1 ero npoBepkKa

[IpocTpaHCTBEHHBIE OTHOLIEHUS! U T€OMETPUYECKUE (PUTYPBI

4.1

Pacnio3HaBanue u M300pakeHHE T€OMETPUYECKUX (UTYp: TOUKa, Ipsmas,
IIPSIMOM YroJ1, JIOMaHasi, MHOIOyTOJIbHUK
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4.2

[Toctpoenne oOTpe3ka 3aJaHHOM JUIMHBI C  TOMOIIBIO  JIMHEHKH.
N300paxkeHne Ha KieT4aTod Oymare MpsSIMOYTOJIbHUKA C 3aJaHHBIMU
JUIMHAMHW CTOPOH, KBajJpara ¢ 3aJaHHOM JJIMHOM CTOpOHBbL. J[nuHa
aomaHou. M3mepenue mnepumerpa H300paXKEHHOTO MPAMOYTOJIbHUKA
(kBazpaTa), 3aMKUCh pe3ybTaTa N3MEepEHUs

Maremaruueckast uHGoOpMaIus

5.1

Haxoxnenue, popMyiaupoBaHue OAHOTO-JIBYX OOIIMX MPU3HAKOB Habopa
MaTeMaTHYeCKUX OOBEKTOB: YHCEN, BEJIMYUH, T€OMETPUUYECKUX QUryp.
Knaccudukanuss o00bEKTOB 1O 3aJlaHHOMY WM  CaMOCTOSITEIbHO
YCTaHOBJIEHHOMY NPU3HAKY. 3aKOHOMEPHOCTD B PSY YHCET,

reOMETPUYECKUX (PUTYP, OOBEKTOB MOBCEIHEBHOM KU3HU

5.2

BepHble (MCTHHHBIC) U HEBEpHBIE (JIOXKHBIC) YTBEPXKICHHUS, COACpKalIue
KOJIMYECTBEHHBIC, MPOCTPAHCTBEHHbIC OTHOIICHUS, 3aBUCUMOCTU MEXKITY
yucliaMi WiId  BenuuyuHaMu. KoOHCTpyupoBaHHE  YTBEPXKICHUH C
WCIIOJIb30BAaHUEM CIIOB «KAXKJIBIN», «BCEY

53

Pabora ¢ Tabnuuamu: u3BI€YEHUE U UCTIOIb30BAaHUE I OTBETA HA BOIIPOC
uH(popMaIuu, NpeICTaBICHHON B Ta0IuIE

54

Brecenne qaHHBIX B TAOJHUITY, JOTIOJTHEHUE MOJIENEH (CcXeM, N300paKeHu)
TOTOBBIMU YHCIIOBBIMU JAHHBIMHU

5.5

Agnroputmbl (MpUEMBI, MpPaBUiIa) YCTHBIX U MUCbMEHHBIX BBIUYHUCIICHHI,
U3MEPEHUN U TOCTPOEHUSI TEOMETPUUYECKUX PUTYP

5.6

[IpaBuiia paboThI ¢ SIEKTPOHHBIMU CPEJICTBAMU O0YUCHHUS
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3 KJIACC IIpoBepsiemblie TpeOOBAHMS K Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTeJIbHOM NMPOrPpaMMBbI

Kon
MIPOBEPSIEMOTO
pe3yabTara

[TpoBepsiemMbIe TPEAMETHBIC PE3yIbTaThl OCBOCHUS OCHOBHOM
o0Opa3oBaTeIbHOM IPOrpaMMbl HAUaJILHOT'O OOIIETO 00pa30BaHMS

1.1

YUTaTh, 3alKCHIBaTh, CPABHUBATH, YIIOPSAIOUYMBATH YHCIIA B Mpeenax
1000; HaxoauTh YMCIIO, OOJIbIEE MJIM MEHbBIIEE MTAaHHOTO YHuclia Ha
3aJIaHHOE YMCII0, B 3a/1aHHOE Ynciio pa3 (B npeaenax 1000)

1.2

BBITIOJTHATh apu(METHUYCCKHUE JICUCTBUSA: CIIOKEHHUE U BBIYHMTAHHE,
YMHOXKEHHUE U JICJICHUE HA OJJHO3HAYHOE YUCIIO, JEJICHUE C OCTAaTKOM;
BBITIOJIHSTh JICUCTBUSI YMHOXEHUS U JIesieHus ¢ ynuciaamu 0 u 1

1.3

yCTaHABIMBATh W COOJIONATH MOPSAOK JACHCTBUN MPU BBIYUCICHUHN
3HAUEHHUS YMCIOBOTO BBIPAXKEHUS, COJAEpkKAIIEro apupMeTuuecKue
JNEUCTBUSL  CJIOXKEHUS, BBIYUTAHUS, YMHOXKEHUA W  JCJICHUS;
UCIIOJIb30BATh pu BBIUMCIICHUSX IIEPEMECTUTEIILHOE "
COYETATEJIbHOE CBOWCTBA CIIOKECHUS

1.4

HaXxOJUTh HEN3BECTHBI KOMIIOHEHT apU()METHICCKOTO JICHCTBUS

1.5

WCITOJIB30BATh TIPY BBIMOJHEHUN MPAKTUYCCKUX 3aJJaHUN U PEIICHUU
3a1a4 eAUHUIBL: JTUHBI (MUJUTAMETD, CAaHTHMETp, ISIUMETD, METP,
KWJIOMETP), Macchl (rpamm, KWJIOTpamMM), BpeMeHH (MUHYyTa, dbac,
CEKYHJIa), CTOUMOCTH (Komelka, pyOJib); OmpenensiTb C MOMOIIBIO
IU(POBBIX U aHAIOTOBBIX TPUOOPOB, U3MEPUTEIHHBIX HHCTPYMEHTOB
UHY (Maccy, BpeMs), BBITOIHATh MPUKHUIKY M OICHKY pe3yibTaTa
WU3MEPCHU, OTIPEICTIATH TPOIO0JDKUTEILHOCTh COOBITHS

1.6

CpaBHHUBATh BCIWYMHBI JUIMHBI, ILIOIMaJAX, MACCbl, BpPCMCHH,
CTOMMOCTH, yCTaHaBJIMBasA MCKAY HUMHU COOTHOIIICHUC «00IBIIIE UIIH
MCHBIIC HA WJINX B»

1.7

Ha3bIBaTh, HAXOJUTH J0JII0O BECJIUMYUHBI; CPABHUBATL BCIIMYNHEIL,
BBIPAXKCHHBIC JOJIAMU

1.8

WCIIOJB30BaTh IIPU PEIICHUM 3a1a4 U B NPAKTUYECKUX CUTyalUsAX
(mokymnka ToBapa, OMNpe/EeJIeHUE BPEMEHM, BBINOJHEHUE PACUYETOB)
COOTHOILIEHHUE MEXKIY BEJIMYNHAMU
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1.9

IIpH PCUHICHNHU 3a/1a4 BBIINIOJIHATE CIIOKCHHUC U BBIYUTAHUEC OAHOPOAHBIX
BCJIMYWH, YMHOKCHHC U NCIICHUC BCIINYMNHBI HA OAHO3HAYHOC YHCJIO

1.10

pemath 3aJa4d B OJHO-ABA JCUCTBUS: MPEICTABIATh TEKCT 3a/ayH,
IUIAHUPOBATh XOJI PEIICHMs], 3alUChiBaTh pEIIEHWEe U OTBET,
aHANMM3UPOBATh pelIeHHe (MCKaTh JPYrol cmoco0 perieHus),
OIICHWBATh OTBET (YCTAHABIMBATH €r0 PEATMCTUYHOCTH, MPOBEPATH
BBIYUCIICHUS )

1.11

KOHCTPYHMPOBATh MPSMOYTOJIBHUK M3 JaHHbIX ¢Guryp (KBaaparos),
JEJUTh MPSAMOYTOJIbHUK, MHOTOYTOJIBHUK Ha 3a/IaHHbIE YaCTH

1.12

CpaBHUBATH (PUTypbI N0 TUIOIIAIN

1.13

HaxXOJIUTh TEPUMETP MPAMOYroJIbHMKA (KBaapara), IUIOIIaIb
MpsSIMOYTOJIbHKKA (KBapaTa)

1.14

pacno3HaBaTb BepHbI€ (MCTHUHHBIE) U  HEBEpHBIE  (JIOXKHBIC)
YTBEPKJICHUS CO CIIOBAMHU: «BCE», KHEKOTOPBICY, I, «KAKIBIN,

«CCJIHA ..., TO...»

1.15

dbopMyIHpoBaTh yTBEpXKJAEHUE (BBIBOJ), CTPOUTH JIOTHYECKHE
paccyxieHus (0JHO-JABYXIIIAroBbI€), B TOM YHCJIE€ C UCIIOJIb30BAHUEM
M3YYEHHBIX CBSI30K

1.16

KJIaccu(GUIMPOBATH OOBEKTHI IO OJJHOMY-JIBYM ITPU3HAKAM

1.17

W3BJICKaTh, HCMOJB30BaTh HH(OpPMAIMIO, TMPEACTABICHHYIO Ha
NPOCTEHIINX AUarpaMmmax, B TaOJIMIIax, Ha MpeAMETaxX MOBCEIHEBHON
KU3HHU, a TAK)KE CTPYKTYPUPOBATH HHPOPMAIIUIO:

3aMOJTHATH TPOCTEUIITNE TAOIUIIBI

1.18

COCTaBJIATH IIJIaH BBIITOJIHCHUA yqe6H0ro 3aJlaHvd U CJICA0BAThL €My,
BBITTIOJIHATH I[GﬁCTBHSI 110 AJITOPUTMY

1.19

CpaBHUBATh MaTeMAaTUYECKHE OOBEKTHI (HAXOIUThH 001IIee, Pa3INIHOE,
YHUKAJIBHOE)

1.20

BBIOMPATH BEPHOE PEIICHUE MaTeMaTUYECKON 3a/1auu

HpOBepﬂeMLIe JIEMECHTHBI COACPKAHUSA

Kon

[IpoBepsiemMblii 27IEMEHT COJEPKaHUS
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Yucra v BETUUMHEI

1.1 Uucna B npenenax 1000: ureHue, 3anuch, CpaBHEHHE, NPEACTABICHUE B
BUJIE CYMMBI Pa3psiiHbIX claracMbiX. PaBeHCTBa M HEpaBEHCTBA: UTCHHUE,
COCTaBJICHHE. Y BEJIMUCHUE UJIN YMEHBIIICHHE YHCIIa B HECKOJIBKO Pa3.
Kparnoe cpaBHeHue uncen

1.2 Macca, COOTHOLIEHHE MEXK 1Y KUJIOTPAMMOM U TPAaMMOM, OTHOLLICHUS
«TSDKENEE — JIErYe Ha...», «TSIKEJEE — JIETYE B...»

1.3 CrouMOCTh, YCTAaHOBJIEHUE OTHOUIEHUS «JIOPOKE — JICLIEBJIE Ha...»,
«JI0pOXKE — JeieBe B...». COOTHOILIEHHE «IE€HA, KOTUYECTBO, CTOUMOCTbY
B MIPAKTUYECKON CUTYaLIUU

1.4 Bpemsi, ycraHoBneHue OTHOMICHHSI «OBICTpee — MEICHHEEe Ha...»,
«ObicTpee — wMemiieHHee B...». COOTHOIEHHWE «Hayaao, OKOHYaHHE,
MPOJIOKUTEIBHOCTh COOBITHSY B IPAKTUUECKOM CUTyallun

1.5 JlnuHa (€aUHULIBI ITTUHBI — MIJIJTUMETP, KUJIOMETP), COOTHOIIIEHUE MEXTY
BEJMYMHAMU B Tipesienax Toicsiur. CpaBHEHUE OOBEKTOB 110 JAJIUHE

1.6 [Tnomans. CpaBHEHHE 0OBEKTOB 10 TIJIOIIAIN

2 ApubdmMernueckue TeHCTBUS

2.1 YCcTHpIE BBIYMCIICHUS, CBOJMMBIE K JeWcTBUsM B mnpexaenax 100.
[TuceMeHHOE cnokeHue, BbrunTanue uucen B npeaenax 1000. [eiictBus ¢
yucnamu 0 u 1

2.2 [TucemenHoe yMHOXkeHue, nenaenue. [IpoBepka pe3ynbTaTa BEIYUCICHUS

23 [IepemecTUTENBHOE, COUETATEIBHOE CBOMCTBA CI0KEHUS, YMHOXKEHHUS IPH
BBIYMCIIEHUAX

2.4 Haxosxenre Hen3BeCTHOTO KOMIIOHEHTa apu(PMETHIECKOTO IeHCTBUS

2.5 [lopsanok JOEWCTBUM B YHCIOBOM BBIPAXKEHHWH, 3HAYEHUE YHCIOBOTO
BBIpaKEHUS, COJEPKAIIETO HECKOJIBKO JICHCTBUIM

2.6 OnHOPOIHBIE BEIMUUHBL: CIIOKEHUE U BBIYUTAHHE

3 TekcToBbIe 330241

3.1 Pabora ¢ TekcTOoBOM 3ajaveii: aHalM3 JAaHHBIX M OTHOIIECHUH,

OpeICTaBICHUE HAa MOJENH, IJIAaHUPOBAHUE XOJa pEIIEeHUs 3aaayd,
penieHre apupmMeTHIecKuM crnocooom
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3.2

3ajaun HAa TOHMMAaHUE CMBbIC/Ia apuOMETHUECKUX JEHCTBUN (B TOM YHCIIE
JIEJICHUSL C OCTATKOM), OTHOIIEHUMN («O0JIbIIE — MEHBIIIE Ha...», «00JbIIe —
MEHBIIIE B...»), 3aBHCHUMOCTEH («KYIUII—TIPOJaxay, pacu€T BpPEMEHH,
KOJIMYECTBA), HAa CpaBHEHUE (Pa3HOCTHOE, KPATHOER)

3.3

3anuce pemeHus 3aJadd [0 JACHCTBUSM M C IIOMOLIBIO YHUCIOBOIO
BbIpakeHus. [IpoBepka pelieHus 1 oleHKa MOJy4YeHHOTO Pe3yJibTara

34

Jlonst BENMYMHBL: TMOJOBHHA, TPETh, YETBEPTh, IATasA, JeciITas 4acTb B
npakTuyeckoi curyaruu. CpaBHEHUE J10JE€W OJTHOW BEIUYUHBI.

BaI[aI—II/I Ha HAaXOXACHUC NO0JIM BCJIIMYHNHBI

[IpocTpaHCTBEHHbIE OTHOLIEHUS! U T€OMETpUYECKUE (QUTYPHI

4.1

KoHnctpynpoBanue reomerpudeckux ¢puryp (pazouenue Gurypbsl Ha 4acTu,
cocraBieHre Qurypsl u3 yacteil). IlepumMerp MHOrOyroJibHHMKA:
U3MEpEeHNe, BBIYHUCICHHUE, 3alIUCh PAaBEHCTBA

4.2

N3Mmepenne mmoniaau, 3amuch pe3ysbTaTa HW3MEpEHUs. BbluucieHune
IJIOIIAIM MIPSMOYTOJIbHUKA (KBaJpara) ¢ 3aJlaHHbIMU CTOPOHAMU, 3aMKCh
paBeHcTBa. M300pakeHne Ha KieT4aTod Oymare MpsSIMOYTOJIbHHKA C
3a/IaHHBIM 3HAYEHHUEM IUIOIIAAN

Maremaruueckast UHpopMalus

5.1

Knaccudukanus 06beKTOB MO JBYM IIPpU3HAKAM

5.2

Bepuble  (ucTuHHBIE) W HEBEepHble  (JOXKHBIE)  YTBEP)KICHUSA:
KOHCTPYHpOBaHUE, IIpoBepka. JIornueckue paccyk1eHus co CBSI3KaMU

«CCJIH ..., TO...», KIIOOTOMY», «3HAYUT»

53

W3Bneuenrne M MCMOIb30BAaHUE JUIS BHITIOJHEHUS 3aJlaHMi WH(popMaruu,
npeAcTaBieHHod B Tabnunax. Cronbuaras JauarpaMma: UYTEHHE,
WCITOJIb30BaHUE JAHHBIX JJIs PEIICHUS YUYSOHBIX U MPAKTHYCCKHUX 3a7a

54

DopManrM30BaHHOE OMMCAHUE TTOCIEI0BATEIILHOCTH JICUCTBUI

5.5

ANTrOpuTMBI M3y4Y€HHs MaTepuania, BBIIOJHEHHUS OOy4YaroIMX U TECTOBBIX
3a/laHUi Ha JOCTYITHBIX 3JE€KTPOHHBIX CPEJCTBAX O0yUEHHUS
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4 KJIACC IIpoBepsiemblie TpeOOBaHUS K Pe3y/JbTATAM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOM NPOrpaMMBbI

Kon
MIPOBEPSIEMOTO
pe3yJiprara

[TpoBepsieMbIe TTPeIMETHBIC PE3yJIbTaThl OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOTpaMMbl HAYAJILHOTO 001Ier0o 00pa30BaHMs

1.1

4uTaTb, 3allMCbIBATHL, CPABHUBATL, YIIOPAOOYHBATL MHOT'O3HAYHBIC
qucia

1.2

HaXOAUTb YHCJIO, OoJbIIIee MJIM MEHBIIIES JaHHOTI'O 4YHCJIa Ha 3aJaHHOC
qurCiio, B 3aIaHHOC YU CJIO pa3

1.3

BBITIOJIHATh apU(PMETUUCCKUE JICUCTBUS: CIOKCHHE W BBIYUTAHHUE C
MHOTO3HAYHBIMM YHCJIaMU NMHUCbMEHHO (B mpenenax 100 — ycTHO),
YMHOXXEHUE W JCJICHME MHOTO3HAYHOTO 4YHcia Ha OJIHO3HAYHOE,
JIBY3HAYHOE YMCJIO MUCbMEHHO (B mpeaenax 100 — ycTHO), aAeseHue ¢
OCTaTKOM — TucbMeHHO (B mipeaenax 1000)

1.4

BBIYUCIISITh 3HAYEHUE YMCIIOBOIO BBIPAXKEHMS, cojepxkaniero 2—4
apuMETUYECKUX JCHUCTBUS, MCIOJIB30BaTh TNPU  BBIYUCICHUSIX
M3Y4YEHHBIE CBOMCTBA apu(PMETHUECKUX JEHCTBUN

1.5

BBIMIOJIHATh ~ MPUKUJKY  pe3ysbTara  BBIYUCICHHUM,  MPOBEPKY
MOJIYYEHHOTO0 OTBETa MO KPUTEPHUSAM: JOCTOBEPHOCTH (PEaibHOCTB),
COOTBETCTBHE IMpaBuily (ajJropuTMy), a TakkKe C MOMOIIBIO
KaJIbKYJISITOpa

1.6

HaXOJUThb OO0 BCIMYNHEBI, BCIIMUNHY I10 e€ JOJIC

1.7

HAXOJIUTh HEU3BECTHBIM KOMIIOHEHT apu(METUYECKOTO JEHCTBUS

1.8

WCIIOJIB30BaTh MPHU PEIICHUM 3ajay €AUHUIbI JUIUHBI (MUJUTUMETD,
CaHTUMETP, TEUUMETP, METP, KUIIOMETP), MACChI (TpaMM, KHJIOTPaAMM,
IIEHTHEp, TOHHA), BpEeMEHU (CeKyHJa, MUHYTa, 4ac, CYTKH, HeJes,
Mecsll, TOJ), BMECTUMOCTU (JIUTP), CTOMMOCTU (Komeiika, pyoOIib),
mIom@aad (KBaJapaTHBIA METp, KBaJpPaTHBIM IeMMETp, KBaJpaTHBIN
CaHTUMETP), CKOPOCTHU (KUIIOMETP B Hac)

1.9

UCTIONIb30BaTh MPU PEIICHUH TEKCTOBBIX 3a7ad U B MPAKTUYECKUX
CUTyallUsX COOTHOLIEHHS MEXIy CKOPOCTbIO, BpEMEHEM W
NPOIIEHHBIM IyTEM, MEXIY MPOU3BOJUTEIHHOCTHIO, BPEMEHEM U
00BEMOM pabOTHI
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1.10

ONPENENATh C MOMOIIbIO HU(POBBIX U aHAJIOTOBBIX MPUOOPOB Maccy
IpeaMera, TEeMIIepaTypy, CKOPOCTb JBMJKEHHMS TPAHCIOPTHOIO
CPEACTBA, BMECTUMOCTh C TIOMOIIBI0 HM3MEPUTEIBHBIX COCY/OB,
MIPUKUJIKY U OLIEHKY PE3yJIbTaTa N3MEPEHUM

1.11

pemath  TEKCTOBbIE 3ajaud B 1-3  JelcTBUS,  BBINIOIHATH
npeoOpa3oBaHuEe 3aJaHHBIX BEJIMYMH, BBIOMpPATh TPU PEIICHUU
MOAXOJISAIINE CIIOCOOBI BHIYUCIICHHUS, COUYETasi YCTHbIE U MUCbMEHHBIE
BBIYHCIICHUS W WCTONB3YSd TPH HEOOXOAMMOCTH BBIYHCIUTEIHHBIC
YCTPOMCTBA, OIICHUBATH MOJIYYEHHBIN PE3YIbTAT 110 KPUTEPHUSIM:

pP€ajIbHOCTh, COOTBETCTBHUC YCIIOBHUTIO

1.12

pemarh NpakTUYECKHUE 3aJ1auM, CBSI3aHHBIE C TIOBCEHEBHOM KU3HBIO,
B TOM 4YHCJE C MU30BITOUYHBIMH JaHHBIMH, HAXOJIUTh HEIOCTAIOLIYIO
uH(popMmanuio (Harpumep, U3 TabJUL, CXEM), HAXOAHUTh pa3InyHbIE
CIIOCOOBI peLICHMS

1.13

pasiindaTb OKPYKHOCTb U KPYT, I/1306pa)KaTI> C IOMOIIBIO THUPKYJISI U
JIMHEHUKH OKPYKHOCTD 3aJaHHOI'O paanycCa

1.14

Paznmuuate m300pa’keHUs TPOCTEUIUX MPOCTPAHCTBEHHBIX (QUTYD,
pacrno3HaBaThb B IMPOCTEMIIMX ClIydasX IPOEKUUU IMPEIMETOB
OKpPY>KarOILIEro MUpa Ha TIOCKOCTh

1.15

BBITIOJIHATh  pa3OUEeHHE MPOCTeHIle cocTaBHOM (Qurypel Ha
IPSIMOYTOJIBHUKM (KBaJApaThbl), HAXOAUTh IEPUMETP M IUIOIIAb
(buryp, COCTaBJIEHHbIX U3 ABYX-TPEX MPSAMOYTOJILHUKOB (KBaJIpaTOB)

1.16

pacrio3HaBaTh  BEepHbIe (UCTUHHBIE) UM  HEBEpPHBIE  (JOXKHBIC)
YTBEPXKJEHUS, IPUBOIUTH PUMEDP, KOHTPIPUMED

1.17

(GopMynupOBaTh YTBEPXKACHUE (BBIBOJ), CTPOUTH JIOTUYECKUE
paccyxaeHus (AByX-TpEXIIAroBbIe)

1.18

KJaccu(UIMPOBaTh OOBEKTHI MO 3aJaHHBIM WM CaMOCTOSITEIHHO
YCTaHOBJIEHHBIM OJIHOMY-/IBYM IIPU3HAKAM

1.19

M3BJIEKATh M MCMOJB30BaTh ISl BBIMOJHEHUS 3aJlaHUl U pelIeHUs
3a/1a4y uHMOPMAIUIO, MPEACTABICHHYIO Ha MPOCTEUIINX CTOIOYATHIX
auarpaMmax, B TaOlMIlaXx ¢ JaHHBIMU O PEabHBIX Ipolieccax U
SBJICHUSIX OKPY>KAIOIEr0 MUpPa, B IpeAMETax MOBCEIHEBHOM KU3HU
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1.20

3aII0JIHATG JaHHBIMH MMpCAJIOKCHHYIO Ta6JII/II_[y, CTOH6“I&TYIO

auarpaMmy

1.21 UCIIOJIb30BaTh (POPMANM30BAHHBIE OMHUCAHMS IOCJIE0BATEIbHOCTU
JNCUCTBUN (QJITOPUTM, IUIaH, CXEMa) B NPAKTUYECKUX M Y4EOHBIX
CUTYALMSIX, JOMOIHAT AITOPUTM, YIOPSAIOYMBATh IIark alropurMa

1.22 COCTAaBJIATh MOJIEJb TEKCTOBOM 3a7a4i, YUCIOBOE BbIPAKEHNE

1.23

BBI6I/IpaTB paluoOHAJIbHOC PCIICHUC 3adadd, HAaXOJHWTb BCC BCPHBIC
peHICHUA U3 IIPCIAJIO0KCHHBIX

IIpoBepsieMble 3JIeMEHTbI COAEPKAHUS

Kon [IpoBepsieMblii 3JIEMEHT COJICPIKAHUS
| Yucna 1 BETUYUHBI
1.1 Uucna B mpenenax MUUIMOHA: YTEHHUE, 3aIlUCh, MOPa3psHOEC CpPaBHECHUE,
ynopsigouenue. Yucio, GonbIliee WM MeHbIIIee JAHHOTO YHCIia
Ha 33JJaHHOE YKCJIO PAa3psAIHbIX €IUHUII, B 3aJJTAHHOE YUCIIO pa3
1.2 BenuuuHbl: cpaBHeHHEe OOBEKTOB MO Macce, JUIMHE, IUIONIAJIH,
BMECTHUMOCTH
1.3 EnvHUIBI MacChl 1 COOTHOIIEHUSI MEK1y HUMU
1.4 EnvHuie BpeMeHu, COOTHOLICHUSI MEXAY HUMHU
1.5 EnvHUIBI  JUIMHBL, IUIOMIAA, BMECTUMOCTH, CKOpOCTH. (COOTHOIlIEHUE
Mexay eauHunamu B mpeaenax 100 000
1.6 JloJs BeIMYMHBI BpEMEHU, MACCHhI, JJTUHBI
2 Apupmernueckue 1elCcTBUSL
2.1 [IucpbMEHHOE CIIOKEHUE, BBIYMTAHME MHOTO3HAYHBIX YHCEJ B MpeAenax
MUJUTHOHA. [IuchbMEeHHOE yMHOXKEHUE, JeJI€HUEe MHOTO3HAYHBIX YHUCET Ha
onHO3HayHOE (ABy3HauHoe) umcio B mpeaenax 100 000. [enenuwe c
ocTaTkoM. Y MHOkeHHe u aeneHue Ha 10, 100, 1000
2.2 CaoticTBa apu(MEeTHUECKUX JEHCTBUM U UX IPUMEHEHHUE JIJIs1 BBIYUCICHHM.

[louck 3HAUYEHUST YHUCIOBOTO BBIPAKEHUS, COACPIKAIIETO HECKOJIBbKO
neiicteuil B npeaenax 100 000. ITpoepka pe3ysibTaTa BHIYMCICHUH, B TOM
YHUCJIE C TOMOIIBIO KaTbKYJIATOpa
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2.3

PaBeHcTBO, cojepikaiiee HEM3BECTHBIM KOMIIOHEHT apu(METHYECKOTrO
JIEUCTBUS: 3alIMCh, HAX0XKICHUE HEM3BECTHOTO KOMIIOHEHTA

24 YMHOXXEHHUE U JeIeHUE BEIUYUHBI Ha OJHO3HAYHOE YHCIIO
3 TekcToBbIe 330241
3.1 Pabota ¢ TekcToBOIl 3aaueil, pelmieHne KOTOpor COAEPKUT 2— 3 EeUCTBHUSL:
aHajau3, MPEACTaBICHUE HAa MOJEIM, IUIAHUPOBAHUE W 3aIlUCh PEUICHUS,
IIPOBEpPKA PELICHUS U OTBETA. AHAJIN3 3aBUCUMOCTEN, XapaKTePU3YIOIIHX
npolecchl  JABWKEHHUS,  pabOThl,  KYIUIM-IPOJAXH, M  pELICHUE
COOTBETCTBYIOILIMX 3a7a4
3.2 3agaul Ha YCTAHOBJICHME BpEMEHM (Hauyajao, MNPOJOJLKUTEIBHOCTh H
OKOHYaHUE COOBITHS), pacyéTa KOJIMYECTBa, pacxo/a, U3MEHEHHUA. 3aauu
Ha HaXxO0>XJICHUE J0JIM BEJIMYUHbI, BEJIMUMHBI 10 €€ J0JIe
3.3 Pa3Hbie criocoObl peleHns HEKOTOPbIX BUAOB U3yUEHHBIX 3a1a4
y
4 [IpocTpaHCTBEHHbBIE OTHOIIEHUS U T€OMETPUUECKUE QUTYPBI
4.1 Harunsiaeie npencTaBieHus 0 CAMMETPHUH
4.2 OKpy>XHOCTb, KpyI: pacno3HaBaHue U wuzoOpaxenue. IlocTpoenue
OKPYHOCTH 3aJIaHHOTO paauyca. [TocTpoenue M3YUYEHHBIX
reOMETPUYECKUX (PUTYyp C TOMOIIBIO JUHEHKH, YTOJbHHKA, LHUPKYJIA.
Pa3inuenue, Ha3plBaHUE MPOCTPAHCTBEHHBIX TIE€OMETPUYECKUX (UTyp
(ten):
miap, Ky0, HHJIMHJIP, KOHYC, TUpaMHIA
4.3 KouctpyupoBanue: pasOuenue (Gurypbsl Ha NpSMOYTOJbHUKH (KBaJpaThl),
cocTaBlieHHE (PUTYp U3 IPSIMOYTOJILHUKOB (KBaJPATOB)
4.4 [lepumerp, miaomans  (GuUrypbl,  COCTaBICHHOM U3  JIBYX-Tpex
MPSIMOYTOJIBHUKOB (KBaJIpaTOB)
5 MaremaTtuyeckas uadopmarus
5.1 PabGora ¢ yTBepKIAEHUSIMH: KOHCTPYHpPOBaHHE, MpPOBEpKa HCTHUHHOCTH.
CocraBieHue 1 NpoBepKa JOTMYECKUX PACCYKIECHUHN NP pELICHUH 3aa4
5.2 JlaHHBIE O peanbHBIX MpOLEccaX MW SBICHHUSIX OKPYKAIOIIETO MUpa,

IpeJICTaBICHHbIE HAa Juarpammax, cxemax, B Ta0numax, tekcrax. Coop
MaTeMaTHYECKUX JaHHBIX O 3agaHHOM oOBekTe. [lomck mHpOpmanuu B
CIpaBO4YHOM nuTeparype, cetu MHWurepHer. 3anuch HHPOpManMM B
MPEI0KEHHOW Ta0JIHIle, Ha CTOJIOYaTONW JuarpaMme
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53

JlocTyriHbIE JEKTPOHHBIE CPEICTBa O0YyUYEHUs, TTOCOOUSs, TPEHAXKEPHI, UX
MCTIOJIb30BaHUE TIOJT PYKOBOJICTBOM TI€/larora U camocTosTensHo. [IpaBuna
0e3omacHoi paboThI C IEKTPOHHBIMU UCTOYHUKAMU UH(POpMaAIIUU

54

ANTOPUTMBI pelieHUs] yueOHBIX U TPAKTUYECKUX 33124
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