MYHHUIIMITAJIBHOE BIO/KETHOE OBINEOBPA3OBATEJIBHOE YUYPEX/IEHUE
«CEPEBPSIHCKAS CPEJHSAS OBIIEOBPA3OBATEJIBHAS IIKOJIA - IETCKAM CAl»
PA3TOJbHEHCKOI'O PAMOHA PECITYBJIMKA KPBIM

PABOYASA ITPOT'PAMMA

I10 MATEMATHKE

Ypoensb obiero oopazoanus 2-4kiacc OCHOBHOE 00111€€ 00pa3oBaHUe
KonunuectBo yacos 1o yueOHOMY 1utanHy: 2-4 knaccel o 136 yacoB B roJi; 1o 4 yaca B HEJIEIIO;

VYuurens: no (HavyaJabHBIX KJIaccoB), ( IepBas ) KaTeropus, IMUpoBa DMHUHE DpHaHOBHA
Yuurens no (HauanbHbIX KiaccoB), (C3/1) kareropus, Kucens Haranbs AnekcanapoBHa
VYuurens no (HauanbHbIX KiaccoB), (C3/1) kateropus, Cenpix Okcana MiBaHoBHa

[Tporpamma cootBeTcTBYeT DenepabHON OCHOBHOM 00Opa3oBarTeabHOI mporpamme (POOIT)
HavyaJbHOTO 00IIero 00pa3oBaHus, YTBEPKACHHOM puka3oM MUHHCTEPCTBA MPOCBEIIECHUS
Poccutickoit ®eaepamyuu ot 18.05.2023 r. Ne 372

denepanbHOI pabodelt mporpaMme ¢ y4eToOM H3MEHEHHH MprKa3za MUHUCTEPCTBA IPOCBEIICHHS
Poccuiickoit deneparuu ot 9 okts16ps 2024 r. N 704

VYuebuuk: «Maremaruka» kinacc2-4 /[Mopo M.U / uznarensctBo «IIpocsemmenwus», 2023 rox

c. Cepebpsnka
2025r.
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OenepanbHas pabouyas mporpamMma 1o ydyeOHOMY TmpeaMmeTy «MaremaThka»
(npenmeTtHass obOnacte «MaTemaTtuka M HMHPOpMaTHKa») (Hajnee COOTBETCTBEHHO —
nporpaMma IO MaTeMaTHUKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTENIbHYIO 3aluCKy,
colepkaHue  00ydyeHHUs, IUIAaHUPYEMbIE€  pe3ydbTaThl  OCBOEHHUS  IPOrpPaMMBbl
Mo  MaTeMaTUKe, TEeMAaTHUYeCcKoe IUIaHHpOBaHWE, TNepeueHb  (KoauduxaTop)
pacnpenenéHHbIX MO KiIaccaMm MpoBepsAeMbIX TpeOOBaHUW K pe3yibTaTaM OCBOCHUS
OCHOBHOM  00pa3oBaTelbHOM TporpaMMbl  HAYaJIbHOIO  0O0IIEro  oO0pa3oBaHUS
Y DJIEMEHTOB COJICpKAHUS 110 MaTeMaTHKe.

[losicHuTenbHas 3aMUCKa OTpakaeT OOIIKE 1eNIU U 33/1a4d U3yYEeHHUsS] MAaTEMaTUKH,
MECTO B CTPYKType Yy4eOHOro IUIaHa, a TakKe MOJAXOJbl K OTOOpY COJep KaHUs
U TUTAaHUPYEMBIM PE3yJIbTaTaM.

Copnepxanue 0OO0y4yeHHs pPACKpbIBA€T  COJAEpXKATENbHbIE JIMHUU, KOTOpPbIE
npeaaratoTcs s 00s3aTeNbHOIO U3YYEHUs! B KaXXJIOM KJIacCe€ Ha YPOBHE HAYaJlIbHOTO
oOmrero odpazoBanus. Coaepkanrne oOydeHHsl B KaXKJJOM KJIacce 3aBeplIacTcs mepeyHeM
YHUBEPCAJIbHBIX ~ y4eOHBIX  JCHCTBUM  (MO3HABAaTEIbHBIX,  KOMMYHUKATHBHBIX
U PEryJsiTUBHBIX), KOTOpPbIE BO3MOXHO (OPMHUPOBATH CpEACTBAMU MaTeMaTHKU
C y4€TOM BO3PACTHBIX OCOOCHHOCTEW OO0YyYalolIMXCs HA YPOBHE HAYaJIbHOT'O OOIIETOo
oOpa3zoBaHwUsL.

[InanupyeMble pe3ysbTaTbl OCBOEHMS IPOrPaMMbl 10 MAaTEMATHUKE BKJIIOYAIOT
JMYHOCTHBIE, METAalpeIMETHbIE pE3yJbTaThl 3a BEChb NEpHOA OOyueHHUS Ha YPOBHE
HayaJabHOIro 00IIero oOpa3oBaHMs, a TAK)KE MPEIMETHBIE JTOCTUXEHHS 00ydyarolierocs
3a KaXKIbIi TOJ] O0yUYeHHUs.

IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O MaTreMaTMKe Ha YPOBHE HAYaJIbHOTO OOIIEro 00pa3oBaHMUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS MPOrpaMMbl HAYAIHHOTO
obmero oopazoBanuss ®I'OC HOO, a takke opueHTUPOBaHA Ha IEJIEBbIC TTPUOPUTETHI
JTyXOBHO-HPABCTBEHHOTO PA3BUTHS, BOCIHUTAHUS W COIMAIU3ANNH OO0Yy4aronuxcs,
chopmynupoBaHHbIC B eqiepaabHOi paboyeli mporpaMMe BOCIIUTaAHHUS.

Ha ypoBHe HauanbHOTO 00111€T0 00pa30BaHMs H3yUYeHUE MAaTEMaTHKUA UMEET 0c000¢e
3HaueHWE B pa3BUTHH oOydaromierocs. [IpuoOpeTéHHbIe UM 3HAHUS, OTIBIT BHITOJTHEHUS
MPEIMETHBIX W YHHUBEpPCadbHBIX JCHCTBHMI Ha MaTEeMaTHYECKOM MaTepuale,
MEePBOHAYATIFHOE OBJIAJICHUE MATEMATHIECKUM SI36IKOM CTAaHYT (PyHIAMEHTOM O0YyUYCHUS
Ha YpOBHE HAYaJIbHOTO O0IIEro 00pa3oBaHus, a Takke OyayT BOCTpeOOBaHbI B KU3HHU.
[Iporpamma mo mMareMaTuKe Ha YPOBHE HAYaIbHOTO OOIIETO 0Opa3oBaHUS HAIPaBICHA
Ha JIOCTIDKEHHE CIICTYIONINX 00pa30oBaTEeIbHBIX, PA3BUBAIOIINX IIEJICH, a TaKKe IeNei
BOCITUTAHWS

OCBOCHHE HAYaJIbHBIX MAaTEMATHUYECKUX 3HAHWUN — MOHMMAaHUE 3HAYCHUS BEIIMUUH
U CIOCO00B WX  HM3MEPEHUs, HCIOJb30BaHHWE  apUPMETHYECKHX  CIOCOOOB
JUTSL pa3pelieHus] CIOKETHBIX CHUTYyalllii, CTAaHOBJICHHE YMEHHUS pemaTh ydeOHBIC
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Y IPAKTUYECKUE 3a/1a4U CPEICTBAMH MAaTEMATUKH, pab0Ta C alrOPUTMaMH BBITIOJHEHHUS
apu(pMETHUYECKUX JIEUCTBHI;

(opMupoBaHue (PYHKIIMOHATIBHON MaTeMaTHYECKOW IPaMOTHOCTU 00y4aroIerocs,
KOTOpasl XapaKTepu3yeTcs HAIUYHMEM Yy HEro OMbITa pelIeHUsl yueOHO-II03HaBATEIbHBIX
U y4yeOHO-TIPAaKTUYECKUX 3a/lay, IOCTPOCHHBIX Ha [OHMMAaHUU W MNPUMEHEHUU
MaTeMaTUYECKUX OTHOIIEHUH («YacTh-LEN0e», «O0Jbllie-MEHbIIEY», «PABHO-HEPABHOY,
«TOPSAOK»), CMbIcHa apu(pMETUYECKUX NEUCTBUM, 3aBUCHUMOCTEN (paboTa, JABMXKEHHE,
MPOIOKUTEITLHOCTh COOBITHS);

o0OecrieyeHUe MaTeMaTU4eCKOoro pas3BUTUS OOydYalolIerocss — CIHOCOOHOCTH
K  HMHTEJUIEKTyaJIbHOW  JI€ATENbHOCTH, MPOCTPAHCTBEHHOTO BOOOpakeHus,
MaTEeMaTU4YeCKOM peur, (QopMUpOBaHME YMEHHUS CTPOUTHh PACCYXKACHHS, BbIOMpAThH
apryMeHTallIo, pa3inyaTh BEpHbIC (UCTUHHbBIE) U HEBEpHbIE (JIOXKHBIE) YTBEPXKIICHHUS,
BECTU NOMCK MHGOPMAIUY;

CTAaHOBJICHHE Y4YeOHO-TIO3HABATEIbHBIX MOTHMBOB, HHTEpeca K H3YYCHHIO
U MPUMEHEHUI0 MaTEMAaTUKU, BAKHEUIINX KAa4eCTB MHTEICKTYaJIbHOU JEesATEIbHOCTH:
TEOPETUYECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHUS, BOOOpaKEHUsI, MaTeMaTUYECKON
peur, OPUEHTUPOBKH B MAaTEMaTHUYECKUX TEPMHUHAX U TOHITHSIX.

B ocHoBe KOHCTpyHpOBaHUSI COAEpKaHUS M OTOOpa IUIAHUPYEMBIX PE3YIbTaTOB
OporpaMMbl [0  MaTeMaTUKe JieaT  CIEAYIOIIMe LEHHOCTH  MaTeMaTHKH,
KOPPEIUPYIOIIKE CO CTAHOBIIEHUEM JTUYHOCTH 00YYarOIIerocs:

NOHMMaHHEe MAaTeMAaTHUYEeCKHUX OTHOUICHUWH BBICTYINAET CPEJACTBOM IIO3HAHUS
3aKOHOMEPHOCTEH CyIIeCTBOBAHMS OKPY>KAIOIIET0 MHUpa, PaKTOB, MPOILIECCOB U SBJICHUM,
NPOUCXOJAIIMX B TPUPOJe W B OOIIecTBe (HampuMmep, XPOHOJOTHUS COOBITUIA,
NPOTSKEHHOCTh IO BPEMEHH, O0pa3oBaHUE IEJIOr0 M3 YacTei, u3MeHeHue (HOpMBI,
pazmepa);

MaTEeMaTUYECKUE MPEACTABICHUS O YUCIIaX, BEIMYMHAX, T€OMETPUUECKUX (PUTypax
SBIIAIOTCSL YCJIOBHEM IIEJIOCTHOTO BOCIPHUSATHS TBOPEHUW TPUPOIBI W YEIOBEKa
(MaMSTHUKHA apXUTEKTYPBI, COKPOBUIIA HCKYCCTBA U KYJIBTYPbl, 00BEKTHI IPUPOIBI);

BJIa/ICHUE MAaTEeMATUYECKUM SI3bIKOM, 3JIEMEHTAaMU aJITOPUTMUYECKOTO MBIIIJICHUS
MO3BOJISIET O00YyYaroleMyCsl COBEPLUICHCTBOBATh KOMMYHHUKATHBHYIO JIE€ATEIBHOCTH
(aprymMeHTHpOBaTh CBOKO TOYKY 3pPEHUS, CTPOUTH JIOTMYECKUE LIETIOYKU PaCCyKICHUM,
OINPOBEPraTh WM NOATBEPKAATh HCTUHHOCTD IIPEATION0KEHNS).

Ha ypoBHe HauanpHOTO 0011ero 00pa3oBaHUsl MaTeMaTUUYECKHE 3HAHUS U YMEHUs
NPUMEHSIOTCA  OOy4YaroIIMMCS TpPU  HM3YYEHUM JPYTrUX y4eOHBIX MPEIMETOB
(KOJIMYECTBEHHBIE W  MPOCTPAHCTBEHHBIE  XapAKTEPUCTHKH, OLICHKH, PACUETHI
W TPUKHJIKA, HUCTONb30BaHWE Tpaduueckux ¢GopM TpeacTaBiIeHUus HHPOpMAIUN).
[TpuobperéHHble 00yJarOMMMCs YMEHUS CTPOUTD AJITOPUTMBI, BHIOMPATh palliOHaTbHbIE
CHOCOOBI YCTHBIX M MUCHMEHHBIX apU(PMETHUECKHX BBIYMCICHHUM, MPUEMBI MPOBEPKU
MPaBUJIBHOCTH BBIMOJIHEHUS IEUCTBUM, a TAaKXKE pa3IuvyeHHe, Ha3bIBaHUE, N300pakeHNE
r€OMETPUYECKUX (PUryp, HAXOXKACHUE I€OMETPUUYECKHX BEIMYMH (JUIMHA, MEPUMETP,
IUIOLIA/b) CTAHOBSITCS MTOKa3aTeIIMU C(POPMUPOBAHHON (PYHKIIMOHAIBHON IPAMOTHOCTH
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oOydJaromierocss W MPEANOCHUTKON YCIEeNTHOTO JalbHEHWIIero oOydeHHUs Ha YpPOBHE
HavyaJIbHOTO 00I1Iero 00pa3oBaHUs.

[InanupyemMbie  pe3yibTaThl  OCBOCHHS ~ MPOTPaMMBI  TI0  MaTeMaTHKe,
MIPEJICTABIICHHBIE 0 TOAaM OOY4YEHUs, OTPaKaroT, B MEPBYIO OYEPENb, NPEIMETHBIC
JTOCTIKEHUs o0yJaromerocs. Takke OHM BKITIOYAIOT OTACIbHBIC PE3yJbTaThl B 00JIaCTH
CTaHOBJICHHS JIMYHOCTHBIX Ka4eCTB M METAIPEAMETHBIX JCHCTBUN M YMEHUH, KOTOPBIC
MOTYT OBITh JOCTUTHYTHI HA ATOM dTare 00y4deHUsI.

OO611ee ynciIo yacoB, pEKOMEHIOBAaHHBIX ISl U3y4yeHUs MaTeMaTuku — 540 yacos:
B 1 ximacce — 132 4gaca (4 Jaca B Henelno), Bo 2 kiacce — 136 yacoB (4 yaca B HEJENIO),
B 3 kitacce — 136 JacoB (4 Jaca B Hezeno), B 4 kitacce — 136 4acoB (4 yaca B HEACIHIO).
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COIAEPKXAHUE OBYYEHUA

OcHOBHOE cojepx)aHue OO0y4yeHHUs B NPOrpaMMe IO MAaTEMAaTHUKE MPEACTABICHO
paznenamu: «Uucna W BENMUUHBIY, «ApudMeTHUecKue IeHUCTBUA», «[E€KCTOBBIE
3amaum»,  «lIpocTpaHCTBEHHbIE  OTHOLUIEHUS UM  TEOMETpUYECKHE  (UTYPbD»,
«Marematuueckasi uH(popmarus».

2KJIACC

Yucia 1 BeJTHYNHBI

Uucna B npenenax 100: urenue, 3anuch, 1€CATUYHBIA COCTaB, CPaBHEHHUE. 3aIKCh
PaBEHCTBA, HEPABCHCTBA. YBEJIMYCHUE, YMCHBIIICHHE YHCJIAa HAa HECKOJIbKO EIUHMII,
NecATKOB. Pa3HOCTHOE cpaBHEHUE YUCET.

Benuuunel: cpaBHeHHE MO Macce (€IMHHMIIA MAacChl — KHUJIOTPAMM), BPEMEHHU
(eMHUIBI BPEMEHM — Yac, MHHYTA), W3MEPEHUE IJIUHBI (SAUHUIBI JJIMHBI — METP,
JIEUMETp, CaHTUMETp, MUUTUMETp). COOTHOIIEHHWE MEXIY €IWHUIIAMU BETUYUHBI
(B mpexaenax 100), ero mpuMeHeHUE SISl PEIICHUS MPAKTUYECKUX 3a/1a4.

Apudmernueckue aeiicTBUSA

YcTHOE crnokeHne W BhluMTaHuWe uucen B mpenenax 100 Oe3 mepexona
U ¢ epexoaom uepes paspsad. [IlucbMeHHOE CII0KEHNUE U BBIYMTAHUE YKCEN B Mpeaeiax
100. TIlepemectuTenbHOE, COYETATETLHOE CBOWCTBA CIIOKEHHS, HX MPUMEHEHUE
IUIsl BBIYMCIIEHUH. B3anMOCBSI3b KOMIIOHEHTOB M pPE3yjibTaTa JEUCTBUS CIIOXKEHUS,
neicTBusl BhIUMTaHuA. lIpoBepka pe3ynbraTa BBIUMCICHUS (PEalbHOCTh OTBETA,
oOpaTtHoe JeHCTBHE).

JleficTBUS YMHOXKEHUS M JIEJICHUS YHUCE B MPAKTUYECKUX U YUEOHBIX CUTYyalUsIX.
Ha3Banust KOMIIOHEHTOB AEHCTBUN YMHOXKCHHUS, JEIICHHUS.

Tabmmunoe ymHOkeHue B npenenax 50. Tabmuunbie ciiydan yMHOXKECHUS, JTSITICHUS
OpU BBIYKCICHUAX W pelIeHHH 3anad. l[lepeMecTHTENnbHOE CBOMCTBO YMHOYKEHUS.
B3anmoCBs3b KOMIIOHEHTOB U PE3yJIbTaTa ACUCTBUS YMHOKEHUSI, JEUCTBUS JICIICHUS.

HewusBecTHBII  KOMIIOHEHT JEWCTBUS  CJIOXKEHUS, JCUCTBUS  BBIUUTAHUSL.
Haxoxenue Hen3BeCTHOrO KOMIIOHEHTA CIIOKEHHUS], BBIYUTAHUS.

UucnoBoe BbIpaXEHHUE: YTEHHWE, 3alliCh, BblYMCICHUE 3HauyeHus. [lopsamox
BBIMIOJIHEHUS JICMCTBUI B YMCIOBOM BBIPAKECHHH, COACPIKAIIEM JICHCTBUS CJIOXKEHUS
Y BeIUUTaHUS (o ckoOKamu mim 6e3 ckoOok) B mpenenax 100 (e 6omnee Tpex nerHCcTBUA).
Haxoxaenue 3HaueHus 4UCIOBOTO BbIpaKeHUA. PallnOHAIbHBIE TPUEMBI BBIUUCICHUM:
HCMOJIB30BAHUE MTEPEMECTUTEIBLHOIO CBOMCTBA.

TexkcToBLBIC 321a4H
UteHue, mpecTaBiI€HUE TEKCTAa 3aJayd B BUJIE PUCYHKA, CXEMbl WJIH JPyTrou
Mojzenu. Ilman pemieHus 3agayd B JABa JACHCTBHUSA, BBIOOP COOTBETCTBYIOIIMX IUIAHY
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apuMeTHUECKUX JIEUCTBUM. 3aMuch pElICHUs U OTBETa 3ajlaud. PerieHrne TEeKCTOBBIX
3a/1a4 Ha TPUMEHEHHUE CMBICIA apu(PMETUUYECKOTO JEUCTBUS (CIIOXKEHUE, BHIUUTAHUE,
YMHOX€EHUE, efeHne). Pacu€THbie 3a/1aun Ha YBEJIMYCHUE UM YMEHbBIIICHUE BEIMUUHBI
Ha HECKOJIBKO €UHUIl WM B HECKOJIBKO pa3. 3aluch OTBETA K 3aJa4€ U €ro IpoBEpKa
(popmynupoBaHue, mpoBepka Ha JAOCTOBEPHOCTb, CIEAOBAHHE IUIaHY, COOTBETCTBHE
MTOCTaBJIEHHOMY BOIIPOCY).

IIpocTpaHcTBeHHbIC OTHOLICHHUS M TeOMeTPUYeCKHe (PpUrypsol

Pacno3naBanue u nzo0paxeHue reoMeTpuiueckux (Uryp: Touka, npsmas, mpsMon
yroJl, JIJOMaHasi, MHOroyroibHUK. [locTpoeHune oTpe3ka 3aJaHHOM JJIMHBI C MOMOIIBIO
nuHeliku. M300paxkeHue Ha KiIeT4yaTol OyMmare npsiMOoyrojibHUKa ¢ 3aIaHHBIMU JUTUHAMU
CTOpPOH, KBaJapara C 3aJaHHOW JUIMHOM CTOpOHBI. JlnuHa JomaHou. HM3mepenue
nepuMeTpa HM300pKEHHOTO MpAMOYrojibHUKA (KBajpaTa), 3amuch pe3yibTaTa
U3MEPEHHS B CAHTUMETPAX.

MaremaTtnyeckass HHGoOpMaLus

Haxoxnenue, ¢opMynupoBaHWe OJJHOTO-ABYX OOIIMX MPU3HAKOB Habopa
MaTEMaTUYECKUX O0OBEKTOB: YHCENI, BETUYHH, reoMmeTprueckux duryp. Kimaccudukamms
00BEKTOB TIO 3aJaHHOMY WJIH CaMOCTOSTEIbHO YCTAaHOBJICHHOMY IIPU3HAKY.
3aKOHOMEPHOCTh B PSYy YHUCEN, TE€OMETPUUYECKUX (UTyp, OOBEKTOB IMOBCEIHEBHOU
KHU3HU.

Bepuble (MCTHHHBIE) UM HEBEpHbIE (JIOKHBIE) YTBEPXKACHHS, COIEpKaIUe
KOJIMYECTBEHHBIE, TPOCTPAHCTBEHHBIE OTHOIICHUS, 3aBUCUMOCTHA MEXy YMCIaMU WIH
BennunHaMu. KoHcTpynpoBaHue yTBEpKICHUN C UCIOJIb30BAHUEM CIIOB «KAKIBIN»,
«BCEY.

PaGota ¢ Tabnuiamu: W3BIEYEHHE M MCIOJIB30BAHHE IJIsi OTBETa Ha BOIPOC
uHpopMalMK, TPEACTaBICHHONW B Tabimie (Hampumep, TaONMIbI CJIOKCHHS,
YMHOXEHUS, rpaduKa AeKypPCTB).

Brecenne naHHBIX B TaONMIy, IOTOJIHEHHWE MoOEneH (cxeM, H300paKeHH)
TOTOBBIMH YHUCIIOBBIMH JIaHHBIMHU.

Anroputmsl (TpuEMBI, IPaBUIIa) YCTHBIX U MTUCHMEHHBIX BBIYUCICHHUHN, N3MEPEHUN
Y TIOCTPOCHHS TEOMETPUIECKUX PUTyp.

[IpaBuna paboThI ¢ MEKTPOHHBIMY CPEACTBAMHU 00yUYeHUS (3JIEKTPOHHOU (hOopMON
y4eOHUKa, KOMIIBIOTEPHBIMHA TPEHAXKEPAMH).

VHUBEPCAJIGHBIE ~ VYEBHBIE ~ JENACTBHUS  (ITPOIEJEBTUYECKUIA
VPOBEHD)

N3yyenme  maremaTWkd  BO 2 KjJacce  CIIOCOOCTBYET  OCBOEHHIO
Ha [MPONEAEBTUYECKOM YpPOBHE pAJla YHHUBEPCAIbHBIX YYEOHBIX JEHUCTBUI:
MO3HABATEIbHBIX  YHUBEPCAJIbHBIX  y4eOHBIX  JCHUCTBHUM, KOMMYHHUKATHBHBIX
YHUBEPCAJbHBIX YYEOHBIX JICUCTBUN, PETYISITUBHBIX YHUBEPCAIBHBIX YUYEOHBIX
JICUCTBUM, COBMECTHOM JIEATCIbHOCTH.
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ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIE HeiiCTBUS
Ba3oBble lornueckue U Uccjie10BaTeIbCKHe eiCTBHUS:

HaOMIOJaTh MaTEMaTUYECKHe OTHOIICHUS (4acTb—1enoe, OOJbIIe—MEHBIIIE)
B OKPY’KaIOIlIEM MUPE;

XapaKTepu30BaTh HA3HAYEHUE U MCHOIb30BaTh MPOCTEHIINE H3MEPUTEIbHBIC
npuOOpPHI (CAHTUMETPOBAS JIEHTA, BECHI);

CpaBHUBATh TIPYIIbl OOBEKTOB (YHCEN, BEIUYUH, TEOMETPUUYECKUX (UTYD)
10 CAMOCTOSITENIbHO BHIOPAHHOMY OCHOBAHMIO;

pacrpenensaTh (K1accupuiupoBaTh) 00BEKTHI (UHCIIA, BETUYUHBI, TEOMETPUICCKUEC
buryphbl, TEKCTOBBIC 3a]]a4U B OJHO JICUCTBUE) HA TPYIIIIHI;

HAXOJIUTh MOJIETTH TEOMETPUUECKUX (PUTYP B OKPYKAIOIIEM MUPE;

BECTU TMOHMCK pa3jMYHbIX pelleHud 3agaun (pacy€THOM, C TE€OMETPUYECKUM
CoJIepXKaHUEM);

BOCITPOU3BOJUTEL TOPSAOK BBIMIOJHEHUS JICHCTBUH B YKCIOBOM BBIpaXCHUH,
coJiepKalleM JIeUCTBUS CIIOKEHHS U BBIYUTAHUS (CO CKOOKaMH WM 6€3 CKOOOK);

yCTaHABJIWBATh COOTBETCTBHE MEXJIYy MATEMAaTHUYECKUM BBIPAXKEHUEM U €ro
TEKCTOBBIM OIHUCAHUEM;

noI0MpaTh MPUMEPHI, MMOATBEPKIAIOIINE CY>KIEHUE, BBIBOI, OTBET.

Pab6ora ¢ unopmaumeii:

U3BJICKaTh ¥ HCIIONB30BaTh HMH(OPMAINIO, TMPEICTABICHHYID B TEKCTOBOM,
rpaduyeckoi (pUCYHOK, cxema, Tabiuia) ¢hopme;

yCTaHABIMBATh JIOTUKY Tiepedopa BapHaHTOB JUIS PEHICHHS TMPOCTEHIINX
KOMOHMHATOPHBIX 3a]1a4;

JOTIOJTHATH MOJIENH (CXEMBI, U300paKCHHS) TOTOBBIMU YUCIIOBBIMH JJAHHBIMHU.

KoMMyHMKaTHUBHBIE YHMBepPCAJbHbIE YueOHbIe JelCTBHUS
Oo0menue:

KOMMEHTHPOBATh X0 BEIYHCIICHHIA,

O0OBSCHATH BEIOOP BETMYMHBI, COOTBETCTBYIOIICH CUTYaIlH H3MEPEHUS;

COCTaBJISITh TEKCTOBYIO 3aj7layy C 3aJlaHHbIM OTHOIIIEHUEM (TOTOBBIM PEIICHHEM)
1o o0Opasiry;

HCIIOJIb30BaTh MaTeMaTHUCCKHUE 3HAKA M TEPMHUHOJIOTHIO JUIS OTIMCAHUS CIOKETHOM
CUTYyaIlu1, KOHCTPYUPOBAHUS YTBEPKJICHUM, BBIBOJIOB OTHOCUTEIHHO JIAHHBIX O0BEKTOB,
OTHOIIICHMUS;

Ha3bIBaTh YHCJIA, BEIMYMHBI, TeOMETpUUYSCKUEe (DUTYPBI, 00JIaIafoue 3aJJaHHBIM
CBOMCTBOM,;

3aIUCBHIBATh, YUTATH YHUCIIO, YUCITOBOE BBIPAKEHNUE;

MIPUBOIUTH MPUMEPHI, WILTIOCTPUPYIOIIHE apru(PMETHUSCKOE JICHCTBHE, B3aUMHOC
PacMoJIOKEHHE TEOMETPUUECKUX (PuUryp;

KOHCTPYHUPOBATh YTBEPIKICHUS C HCTIOJIBb30BAHUEM CIIOB «KaX I, «BCE».
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PeryiasiTuBHble YHUBepPCAJbHbIE Y4eOHbIe HeMCTBUSA
Camoopranuzanusi 4 CAMOKOHTPOJIb:

ClIe0BaTh YCTAHOBJIEHHOMY MpaBHIly, IO KOTOPOMY COCTaBJIEH psAl YHUCE,
BEJINYMH, T€OMETPUIECKUX DUTyp;

OpraHU30BBIBATH, YYACTBOBATh, KOHTPOJIUPOBATH X0/ U Pe3yJbTaT MapHOU pabOThI
C MaTeMaTHUYE€CKUM MaTepHaJIOM;

MIPOBEPSATH MPABWIBHOCTH BEIUMCIICHUS C TIOMOIIBIO IPYroro npuéma BhITOJTHEHUS
nercTBUs, 0OpaTHOTO JIEUCTBUS;

HAXOJIUTh C TTIOMOIIIBIO YUUTEJISI MPUUUHY BOHUKIIEH OIIMOKY WU 3aTPYyTHCHHUSI.

CoBMecTHasl 1eITEJILHOCTD:

IpUHUMATh TpaBUIa COBMECTHOW JEATENIbHOCTH MpH paboTe B mapax, rpyrax,
COCTaBJICHHBIX YUUTEJIEM UM CAMOCTOSATENIHHO;

y4acTBOBaTh B MApHOM M TPYyNIOBON paboTe ¢ MaTeMaTUYECKHUM MaTepUaIOM:
o0CyXaaTh IIeib JESITCIBHOCTH, XOJ pPabOThl, KOMMEHTHPOBATH CBOW JICUCTBUS,
BBICJTYIIIMBAaTh MHEHUS JIPYTUX YYaCTHUKOB, MOATOTABIMBATH TMPE3CHTAIMIO (YCTHOE
BBICTYTUUICHUE) PEIICHUS WM OTBETA;

periaTh COBMECTHO MaTeMaTUUECKHUE 3a]]a4l ITOUCKOBOT'O M TBOPUYECKOTO XapaKTepa
(ompenenaTb ¢ MOMOIIBI0 U3MEPUTEIBHBIX HHCTPYMEHTOB JIJIMHY, ONPEEIsITh BpeMs U
IPOJIOJKUTENIBHOCTh C MOMOILBIO YacOB, BBINOJHATH MPUKUAKY U OLEHKY pe3yibTaTa
NEeNWCTBHM, N3MEPECHHN );

COBMECTHO C YYUTEJIEM OIIEHUBATh PE3YJIHTATHI BHIMOJTHEHUS O0IIEi paboThI.

3KJIACC

Yucnaa 1 BeTMYMHBI

Uucna B mnpenmenmax 1000: uyreHnue, 3amuch, CpaBHEHWE, IMPEJCTABICHHE
B BHJIE CYMMBl pa3psaHbIX claraeMblX. PaBeHCTBa W HEpaBEHCTBA: YTEHMHE,
COCTaBJICHUE. YBEJIMYECHUE WM YMEHBIIEHUE 4YHCIa B HECKOJbKO pa3. KparHoe
CpaBHEHHE YHCEIL.

Macca (eguHuLa Macchl — FpaMM ), COOTHOIIEHUE MEXKAY KUJIOTPaMMOM U TPAMMOM,
OTHOILIEHHUS «TSKENIee-JIeTYe Ha...», «TsHKEJee-JIerye B...».

CroumocTh (enUHUIBI — pyOIb, KOMEHKa), YCTAaHOBIEHUE OTHOIICHUS «IOPOKe-
JEUIEBIIE Ha...», «IOopoxke-Aemeniae B...». COOTHOIIEHHE «Il€Ha, KOJIUYECTBO,
CTOMMOCTB» B TPAKTUUECKON CUTYyaIUU.

Bpems (enuHuiia BpeMEHU — CEKYH[a), YCTAaHOBIICHHE OTHOUIEHHUS «ObICTpee-
MEJIJIEHHEE Ha...», «ObIcTpee-MeasieHHee B...». COOTHOILIEHHE «Hayajo, OKOHYaHHE,
MIPOJIOJDKUTETFHOCTD COOBITHSIY B MMPAKTHUECKOW CUTYAIIHH.

JnuHa (eAMHUIBl JJIUHBI — MWUIMMETP, KUJIOMETP), COOTHOILIEHHE MEXIY
BEJIMYMHAMMU B Tipejenax Thicsiun. CpaBHEHHUE OOBEKTOB MO JTMHE.

[lnomanp (€QUHUIBI TJIOIMIAAM — KBaJApaTHBIM METp, KBaJpaTHBI CaHTUMETD,
KBaJpaTHBIN IeMMETp, KBaipaTHbIN MeTp). CpaBHEHHE OOBEKTOB MO IMJIOIIAIH.
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ApudmMernueckue JeicTBUSA

VYcTHbIE BBIUMCICHHUS, CBOJAUMBbIE K aeiicTBusiMm B mpeaenax 100 (tabGmuunoe
Y BHETAOJIIMYHOE YMHOXKXEHUE, JeJeHUE, JEHCTBUS C KPYTIbIMU YUCIAMHU).

[TucemenHoe cinokenue, BerunTanue yrcen B npenaenax 1000. [eiicTBus ¢ ynciamu
Owml.

[TucbMeHHOE YMHOXEHUE B CTOJIOUK, MUChbMEHHOE JiejieHne yroiakoM. [lncemenHnoe
YMHOKEHHE, JIeJICHuE Ha oJHO3HauHoe uucio B npeaenax 100. [IpoBepka pesynbrarta
BBIYUCIICHUS (TIPUKHUAKA WM OIIEHKA pe3yJibTaTa, oOpaTHOE JACCTBUE, MPUMEHEHUE
aJrOpUTMa, UCIIOIb30BaHUE KAJIBKYIISITOPA).

[lepemecTuTenbHOE,  COYETATENILHOE  CBOWMCTBA  CIIOXKCHUS,  YMHOXXCHUS
IPU BBIYUCIICHUSX.

HaxosxieHue Hem3BeCTHOTr O KOMITIOHEHTa apU(METHUECKOTO ICHCTBUS.

[Topsimox AeHCTBHUI B YMCIOBOM BBIPOKEHUHU, 3HAYCHHUE YHMCIIOBOTO BBIPAKECHMUS,
COJIEpIKaIlleT0 HECKOJBKO JMEeUCTBUM (CO CKOOKamMu MM 6e€3 CKOOOK), ¢ BBIUMCICHUSIMU
B nipegenax 1000.

OnHOPOIHBIE BETMYHMHBI: CIIOKEHUE U BEIYUTAHHE.

TexcToBBIE 3a1a4YU

Pabora ¢ TekcTOBOM 3ajadeil: aHalW3 JAaHHBIX U OTHOIICHWH, IMPEICTaBICHHUE
HAa MOJIeNH, IUIAaHMPOBAaHWE XOJa pEIICHUS 3a7adyd, pelIeHHe apudMEeTHUCCKUM
criocoboM. 3aja4yM Ha MMOHMMAHHE CMBICNIa apu(dMETHYSCKUX JACHUCTBUN (B TOM YHCIIC
JIeJICHUSI C OCTATKOM), OTHOIICHHH («OOJIbIlIe-MEHBIIIE Ha...», «OO0JIbIIIe-MEHBIIIE B...»),
3aBUCUMOCTEN («KYIUISI-TIpojaxka», pacu€T BPEMEHM, KOJIMYECTBA), HAa CpaBHEHUE
(pa3HOCTHOE, KpaTHOE). 3aluch PEIICHHsS 3aJa4d 10 JACHCTBUSIM U C IIOMOIIBIO
YHUCIIOBOTO BbIpakeHUs. [I[poBepka pelieHus U OLlEHKA MMOJIYyYEHHOTO PE3YJIbTaTaA.

Jlons  BenWYMHBL: TOJOBHUHA, TPETh, YETBEpPTh, IIATasA, JeCATasl 4acThb
B IIpakTH4ecKou cutyanuu. CpaBHEHHE J10JI€H OTHOM BEIMUMHBI. 3a/]a4i HA HAXOXK/ICHUE
JIOJIA BEJIMYUHBI.

IIpocTpaHcTBeHHbIE OTHOLIEHUS U TeoMeTpUuYeckne GUrypnbl

KonctpyupoBanue reomerpuueckux ¢uryp (pasOuenuwe ¢Gurypsl Ha 4YacTH,
cocTaBlieHHEe (PUTYpBI U3 YacTeil).

[lepumeTp MHOTOYTONBHUKA: W3MEPEHHE, BBIYHCICHHE, 3alliCh PABEHCTBA.

N3mepenue miomnaam, 3aniuch pe3yabTaTa U3MEPEHUs B KBaIpaTHBIX CAHTUMETpaX.
Beruncnenne miomaan npsMoyroibHUKa (KBajapaTa) ¢ 3aJJaHHBIMU CTOPOHAMH, 3aITHCh
paBeHcTBa. M300pakeHne Ha KieT4yaTo Oymare MpsSMOYTOJbHHKA C 3aJaHHBIM
3HAYEHWEM IIJIOIA TN,

MaremaTtuyeckass uHGoOpMaLus

Knaccuduxkarys 00beKTOB 1O JBYM IPU3HAKAM.

BepHble (MCTUHHBIE) U HEBEpHBIC (JIOKHBIC) YTBEPKICHUS: KOHCTPYUPOBAHUE,
npoBepka. Jlorudeckue pacCykIeHUs CO CBSI3KAMH «ECIU ..., TO ...», «IIOITOMY»,
«3HAYUTY.
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W3BneueHne W UCHONb30BAaHUE JUIsl BBINOJHEHUA 3aJaHuil  MHQPOpMALNH,
MPEACTAaBIEHHOM B TaOMMUAX C JAHHBIMH O pEaJbHbIX MpPOLECccCaX M SBICHUIX
OKpYXalolero Mupa (Harpumep, pacliucaHue ypOKOB, IBH)KEHHsI aBTOOYCOB, MTOE3/10B),
BHECEHHE JAHHBIX B TaOJIMILY, AOMOJTHEHUE YepTekKa TaHHBIMU.

dopMaan30BaHHOE OMUCAHUE MOCIEI0BATEIBHOCTU IEUCTBUN (MHCTPYKIUS, TJ1aH,
cXema, aJrOpuTM).

CronlyaTas nuarpamma: YT€HUE, UCTIOJIb30BAHUE JAHHBIX JJISl PELIECHUs y4eOHBIX
U NPAKTUYECKUX 3a/ay.

ANropuTMBI U3yUEHHUS MaTepuala, BHIIOJHEHHUs] 00yJaroIuX U TECTOBBIX 3a/laHUN
Ha JIOCTYIHBIX 3JEKTPOHHBIX CPEJACTBAX 00y4YeHUs (MHTEPAKTUBHON TOCKE, KOMITbIOTEPE,
JIPYTUX YCTPOMCTBAX).

YHUBEPCAJIbHBIE YVUEBHBIE JIEMCTBUS

Ilo3HaBaTe/ibHble YHUBeEpPCAJbHbIE Y4eOHbIE JeHCTBUA
Bba3oBble jiornueckne u uccjaeao0BaTebCKue 1eiiCTBUA:

CpaBHUBAaTh MaTeMaTUYeCKHe OOBEKThI (YHCIAa, BEIUYUHBI, TEOMETPUUYECKUE
duryper);

BLIOMPATH MPUEM BBIYUCIICHUS, BHITIOJTHEHUS JCHCTBHUS;

KOHCTPYHUPOBATh T€OMETpUUECKUE QUTYPHI;

KJIaCCU(PUIIUPOBATh OOBEKTHl (UKCIA, BEIMYMUHBI, TE€OMETPUYECKUE (QUTYDHI,
TEKCTOBBIE 33J]Ja4H B OJTHO JICWCTBHE) MO BHIOPAHHOMY MPU3HAKY;

NPUKUABIBATH pa3Mephl (PUTYpHI, €€ FIEeMEHTOB;

NOHUMAaTh CMBICH 3aBUCHMOCTEH M MAaTEeMaTHYECKUX OTHOUIEHUW, OMHCAHHBIX
B 3a/1a4€;

pa3nyaTh U UCIOJIB30BATh PAa3HbIE MPUEMBI U aJITOPUTMBI BBIUHUCIICHNUS,

BBIOMpATh METOJ pelieHust (MOJEIMPOBAaHUE CHUTyalluu, Mepedop  BapUaHTOB,
HCIIOJIb30BAHUE aJITOPUTMA);

COOTHOCHTH HA4allo, OKOHYAHHE, MPOJAOHKUTEIILHOCTh COOBITUS B MPAKTHUECKOU
CUTYaIIH;

COCTaBIIATH DSl YMCEN (BEIMYMH, TEOMETPUIECKUX (DUTYp) MO CaMOCTOSTEIHHO
BBIOpaHHOMY TIPABUITY;

MOJEIUPOBATH MPEI0KEHHYIO MPAKTUYECKYIO CUTYAIHUIO;

YCTaHaBIIUBATh TMOCIE0BATEIbHOCTh COOBITUM, JEHCTBUN CIOKETa TEKCTOBOMU
3a/1auu.

Pabora ¢ undopmanmeii:
YUTaTh MH()OPMAIUIO, TIPEICTABICHHYIO B pa3HBIX (opMax;
M3BJICKATh M HHTEPIIPETUPOBATH YUCIIOBBIC TAHHBIC, MPEJCTABICHHBIC B TAOJIHIIE,
Ha JuarpaMmme;
3aMOJTHATH TAOJIHUIIBI CIIOKCHUS M YMHOXKEHUS, JOTIOTHATh TaHHBIMU YEPTEK;
YCTaHABJIMBATh COOTBETCTBHE MEXKY PA3IMYHBIMU 3aMUCSIMHE PEIICHUS 3aa4H;

11
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UCIIOJIb30BAaTh  JIOMOJIHUTENbHYIO  JIUTEpaTypy  (CIpaBOYHHMKH,  CIOBAapH)
JUTSl YCTAHOBJICHHS M IPOBEPKU 3HAYECHUSI MATEMAaTHUYE€CKOr0 TepMUHA (IOHSITHS).

KomMMmyHMKaTHBHBIE YHHBEpPCAJbHbIe yueOHbIe ACHCTBHUS
Oob1enue:

HCTIOJIb30BAaTh MATEMATHYECKYI0 TEPMHUHOJIOTHUIO [UJII ONMUCAaHUS OTHOLIEHHUH
1 3aBUCHUMOCTEM;

CTPOUTH PEYEBBIE BBICKA3BIBAHUS I PELICHUs 3a/1a4, COCTaBJISATh TEKCTOBYIO
3a7a4y;

OOBSICHSITH Ha MMPUMEPAX OTHOIICHUS «OO0JbIIIE-MEHBIIIE Ha. ..», «O0JbIIe-MEHBIIIE
B...», KPABHO»;

UCMOJIb30BaTh MATEMAaTHUYECKYH) CUMBOJIMKY JUJII  COCTABJICHHUS  YHMCIOBBIX
BBIPAKECHUI;

BBIOMPATh, OCYIIECTBIIATh MEPEXOJ OT OJHHUX EIAWHUI] U3MEPEHUS BEIUYUHBI
K IPYTUM B COOTBETCTBUH C NMPAKTUYECKON CUTYaAILIUEH;

y4acTBOBaTh B OOCYXJEHUU OIMMOOK B XOJI€ U PE3ylbTaTe BBITOJIHCHHUS
BBIYMCJICHUS.

PeryiasiTuBHble YHUBepCaJbHbIE Y4eOHbIe TeCTBUA
Camoopranuzanus ¥ CAMOKOHTPOJIb:
IPOBEPSTH XOJ U PE3YJbTAT BHITIOJHEHUS JIEHCTBUS;
BECTH TMOUCK OIIMOOK, XapaKTepru30BaTh UX U UCTIPABIISTH;
(dbopMynHpoBaTh OTBET (BBIBOJ), MOJATBEPKAATh €T0 OOBSICHEHUEM, PACUETAMU;
BbIOMpaTh W UCHOJB30BATh pa3MYHbIE MNPUEMBI TMPUKUIKH W  MPOBEPKU
PAaBWJIBHOCTY BBIYHMCIICHUS, IPOBEPSITH MOTHOTY U MPABUILHOCTD 3aNIOJTHEHUS TaOIHI]
CJIOKEHUS, YMHOXKECHUS.

CoBMecTHaAsl JeSITEJIbHOCTD:

pu paboTe B TPYIIE WIM B TIape BBIMOJIHSITH MPEIIOKEHHBIC 3aaHus (HaXOIUTh
pa3HbIE PEIICHHS, ONPEACNATh C TOMOIIBI0 NU(POBBIX M aHAIOTOBBIX NPHUOOPOB,
M3MEPUTENBHBIX UHCTPYMEHTOB JIMHY, Maccy, BpeMs);

I[OFOBapI/IBaTBCﬂ (0) pacnpeneneHI/H/I O6H3aHHOCTeﬁ B COBMCCTHOM pr;[e, BBIITOJIHATH
pOJII/I pYI(OBOI[I/ITeJ'ISI nJiin HOI[‘-II/IHéHHOFO, cz[epn(aHHo HpI/IHI/IMaTb 3aMCcUaHusa K CBOGﬁ
pabore;

BBITIOJIHSITh COBMECTHO NPHUKHUJKY M OLIEHKY pe3yJbTaTa BBIMOJHEHHS OOIei
paboTHI.

4KJIACC

Yucsia 1 BeJIHYNHBI

Uucna B 1mpenenax MWUIMOHA: 4YTEHHE, 3allMCh, MOPA3PAAHOE CpPaBHEHHE
ynopsimouenue. Yucao, Oomplliee WM MEHBIIEE JAaHHOTO YHWCIa Ha 3aJaHHOE YHCIIO
pa3psAAHBIX €AUHUII, B 3aJAaHHOE YUCJIIO pas.

12
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Benuuunbl: cpaBHEHHE 00BEKTOB 110 Macce, JJIMHE, MJI0IA 1, BMECTUMOCTH.

EnvHMIBI MAacChl M1 COOTHOLIEHUSI MEXAY HUMH: — LIEHTHEP, TOHHA.

Enunuisl BpeMeHu (CyTKu, Heelsd, MeCALl, TOJl, BEK), COOTHOIICHUS MEXI1Yy HUMH.

EnuHuis! 1iuHbl (MUJUTUMETpP, CAHTUMETP, JEHUMETP, METP, KUJIOMETP), IUIOIA U
(KkBagpaTHBI MeTp, KBaJApaTHbI CAHTUMETP), BMECTHUMOCTU (JIUTP), CKOPOCTH
(kuoMeTpel B 4ac, METPbl B MHUHYTY, METpbl B CeKyHAY). COOTHOIIEHHE MEXKIY
eqununamu B npenenax 100 000.

JloJisi BETUYMHBI BPEMEHH, MACChI, ITTUHBIL.

ApudmMernueckue AeiicTBUSA

[TucrMeHHOE CIOoXKEHHE, BHIYUTAHNE MHOTO3HAYHBIX YHCEN B TIpe/IeiaXx MUJLTHOHA.
[luckmMeHHOE YMHOXKEHHE, [IeJIeHHE MHOTO3HAYHBIX YHCEI Ha OJHO3HAYHOE
(nBy3Haunoe) uncino B npenenax 100 000. Jlenenue ¢ octaTkoM. YMHOXKEHUE U JICJICHUE
Ha 10, 100, 1000.

CpoiicTBa apu(MeTHYECKHX JCUCTBUH M WX TNPUMEHEHHE [Isl BBIYHCIICHHM.
[lorck 3HaueHWS YHUCIIOBOTO BBIPAXKEHUS, COJEPXKAIIETO HECKOJBKO JICWCTBUIA
B npegenax 100 000. IlpoBepka pe3ynbTaTa BBIYKUCIECHUNM, B TOM YHCIIE C IMOMOULIBIO
KaJbKYJSTOPA.

PaBeHCTBO, conepikaliiee HEM3BECTHBIM KOMIIOHEHT apu()METUYECKOTO JACHCTBHUSA:
3aIlMCh, HAXOKICHNE HEN3BECTHOIO KOMIIOHEHTA.

YMHOXKEHHE U JIeJIeHUE BEIMUNHBI HA OJJHO3HAYHOE YHCJIO.

TexkcToBBIE 3a1a4H

Pabota ¢ TekcToBOM 3a7aueil, pelmeHne KOTOPOil COAepKUT 2—3 NEUCTBUS: aHATIU3,
NpeJCTaBICHUEe Ha MOJENH, IUIAHUPOBAHHWE U 3aIlMCh PEIICHHUS, MPOBEPKA PEIICHUS
U OTBETA. AHAJIN3 3aBUCUMOCTEH, XapaKTEPU3YIOIIMX MPOIECCHI: ABUKEHUS (CKOPOCTb,
BpeMsI, MPONIEHHBIN TyTh), pabOThl (ITPOU3BOJUTEIBHOCTh, BpeMs, 00bEM pabOThI),
KYIUIU-IIPOJIaKH (1I€Ha, KOJIUYECTBO, CTOUMOCTD) U PEIICHUE COOTBETCTBYIOIIUX 3a]1a4.
3ajayn Ha YCTAHOBJICHHME BpeMEHU (Hayajno, MPOJOKUTEIBHOCTh W OKOHYAHHUE
cOOBITHA), pacuéTa KOJMYECTBA, pacxojia, U3MEHEHHUs. 3aJaud Ha HAXOXKJICHHUE OJIH
BEJIMYMHBI, BEIWYMHBI 1O e¢ mone. Pa3Hble CIOCOOBI peIieHUs HEKOTOPHIX BHJIOB
M3y4YeHHBIX 3a1a4. OdopMiIeHHEe pelIeHHsI TT0 JSHCTBUAM C MTOSICHEHHEM, 10 BOIIPOCaM,
C MOMOIIBIO YHCIIOBOT'O BBIPAXKEHHS.

IIpocTpaHCcTBeHHbIE OTHOLIEHHUS ¥ TreoMeTpruUYecKue GUurypsbl

Harnsgnelie npeacraBieHuss 0 CHMMETPUU.

OKpyKHOCTh, KPYT: pacmo3HaBaHue U m3o0OpaxeHue. [locTpoeHne OKPY>KHOCTH
3alaHHOTO paguyca. l[locTpoeHWe W3YYEHHBIX TEOMETPUUYECKHX (PUTYp C TOMOIIBIO
JUHEWKHU, YrOJbHUKA, UUPKYJA. Pa3znuueHue, Ha3blBaHHE MPOCTPAHCTBEHHBIX
reoMeTpudecKkux Guryp (Temn): map, Kyo, MUIUHADP, KOHYC, TUPaMHJIA.

KonctpyupoBanue: pazOuenue @urypel Ha MNOPSAMOYTOJbHHUKM (KBaJapathl),
cocTaBjieHue GUryp u3 npsMoOyrojibHUKOB WJIA KBaJIpaTOB.

[lepumertp, miomans (GUrypbl, COCTaBIECHHONW M3 JBYX-TPEX MPSMOYTOJbHUKOB
(xBazpaToB).
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MaremaTtuyeckass HHGoOpManus

Pabora ¢ yTBepXKAECHUSMHU: KOHCTPYUPOBAHHME, MPOBEPKA HUCTUHHOCTH.
CocraBieHue 1 IpoOBepKa JOTUYECKUX PACCYKJICHUI MTPU PELICHUU 33/1a4.

JlanHble O peadbHBIX Ipolleccax MW SABJICHUSAX  OKPYXKAIOIIEr0  MHpa,
Mpe/ICTaBICHHbIE HA UarpaMMax, CXxeMmax, B Tabinunax, rekctax. COop MaTreMaTuyecKux
JAHHBIX O 3aJlaHHOM OOBEKTe (uucie, BelMuuHe, reomerpudeckor durype). Ilouck
uHpopMalui B COpaBouHOM juTeparype, WHrepHere. 3anuck HHPpOpMaLUU
B [IPEJIOKEHHOU TabJInlIe, Ha CTOJI0YATON JUarpaMme.

JlocTynHble 3JIEKTPOHHBIE CpeACTBAa OOYy4YeHHUs, TOCOOMs, TPEHAXKEPHL, UX
UCIIOJIb30BaHKE MO/ PYKOBOJICTBOM Ieiarora u camocrositenbHoe. [IpaBuna 6e3onacHoit
paboThl C ANEKTPOHHBIMU UCTOYHUKAMU UH(pOpMalK (yekTpoHHas ¢Gopma yueOHUKa,
AJIEKTPOHHBIE CIOBapU, 00pa30BaTENIbHbIE CANTHI, OPUEHTHUPOBAHHbBIE HAa O0YUYaOIIUXCA
HavyaJbHOro 00111eT0 00pa3oBaHus).

AJNTOPUTMBI pelIeHNS N3YYCHHBIX YI€OHBIX U MPAKTUYCCKUX 3a1a4.

YHUBEPCAJIbHBIE VUEBHBIE JIEMCTBUS

N3yuyenue MateMaTuku B 4 Kj1acce CIOCOOCTBYET OCBOCHHIO Psijia YHUBEPCAIbHBIX
y4eOHBIX  JIEWCTBHI: T[O3HABATENIbHBIX  YHUBEPCAIbHBIX  Y4E€OHBIX JICHCTBUH,
KOMMYHHUKAaTUBHBIX  YHUBEPCAJIbHBIX y4eOHBIX  JICWCTBHUIA, PEryJIATUBHBIX
YHUBEPCAJIbHBIX YYEOHBIX JIEWCTBHM, COBMECTHOU JNEATEIHHOCTH.

Ilo3HaBaTe/ibHbIC YHUBEPCAJbHbIE Y4eOHbIC AeHCTBUA
ba3oBble jlornyeckue M UCCJIe10BATEIbCKUE AeHCTBUA:

OpPUEHTUPOBATHCS B U3YUCHHON MAaTEMAaTUYECKON TEPMHUHOJIOTUH, UCTIONB30BaTh €€
B BBICKa3bIBAHUSIX U PACCYKICHUSX;

CpaBHMBATh MaTeMaTU4YECKHEe OOBEKTHl (YHCIIa, BEIWYUHBI, TEOMETPUUECKHE
¢burypsl), 3auchIBaTh MPU3HAK CPABHEHHUS;

BBIOWPATh METOJ PEIICHUs MAaTeMaTUYECKON 3a/a4uu (aIrOPUTM JEHCTBUS, TPUEM
BBIYHCIICHUS, CTIOCO0 PEIICHMS, MOJETHUPOBAHNE CUTYAIINH, IIEpe0op BapUAHTOB);

HAaXOJUTh MOJIETM W3YYCHHBIX TCOMETPUUYECKHX (UTYp B  OKpYXKalolemM
MHUpE;

KOHCTPYHUPOBATh T€OMETPUUECKYIO (QUTypy, 001aaroNIy0 3alaHHbBIM CBOMCTBOM
(0Tpe3oKk 3aJaHHOW JUIMHBI, JIOMaHasi ONPENEAEHHOM JIMHBI, KBaApaT C 3aJaHHbIM
MIEPUMETPOM);

KiaccuumpoBaTh 00BEKTH 10 1-2 BRIOpaHHBIM MMPU3HAKAM;

COCTaBJISITh MOJENb MaTEMaTUYECKOW 3ajauyu, MpPOBEpSATh €€ COOTBETCTBUE
YCJIOBUSIM 33]1a4H;

OMPENENATh C MOMOUIBIO IU(POBLIX U AHAJIOTOBBIX MPUOOPOB: Maccy Mpeamera
(27IEKTpOHHBIE W THUPEBBIE BEChl), TeMMeparypy (TpaayCHUK), CKOPOCTb JABUKEHUS
TPAHCIIOPTHOTO CpeACTBa (MakeT CHUAOMETPA), BMECTHUMOCTb (M3MEpPUTEIIbHBIC
COCY/Ibl).
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Pabora ¢ undopmanueii:

MPEACTaBIATh UH(POPMALIMIO B pa3HbIX (opMmax;

U3BJIEKaTh W HHTEPHPETHUPOBATH HMH(OpPMALMIO, MPEACTABICHHYIO B TaOJMIIE,
Ha Juarpamme;

MCIIOJIb30BaTh CIPABOYHYIO JIUTEPATYPY AJs MOUCKa MH(OpMALUMU, B TOM YHCIIE
WNuTepHeT (B yCIOBUSAX KOHTPOJIUPYEMOTO BBIXO/A).

KoMMmyHuKkaTUBHBIE YHHBEpPCAJbHbIE Y4eOHbIE JeHCTBUA
OO1enue:

UCIIOJIb30BaTh MAaTEMAaTHYECKYIO TEPMUHOIOTHIO JIJIs 3aIIMCH PEIICHUS TIPEMETHON
WJIM TIPAKTUUYECKOM 3a/1a4H;

MPUBOJAUTEH MPUMEPHI U KOHTPIIPUMEPHI I TTOATBEPIKICHUS WU OMPOBEPKCHUS
BBIBOJIA, TUIIOTE3HI;

KOHCTPYHUPOBATh, YNTATh YUCIIOBOE BHIPAXKCHHUE;

OMHUCBHIBATh  MPAKTUYECKYIHO  CUTyalldI0 C  HWCIOJb30BAHUEM  HM3YyUEHHOM
TEPMUHOJIOTHH;

XapaKTepU30BaTh MAaTEMAaTUUYECKUE OOBEKTHI, SIBICHUS W COOBITHS C TOMOIIBIO
W3YUYEHHBIX BEJIUYMH;

COCTaBJISITh MHCTPYKIINIO, 3aITMCHIBATh PACCYK/ICHHE;

WHUIIUUPOBATH OOCYXKJIEHHE DPa3HBIX CIIOCOOOB BBHITIOJIHEHUS 3aJaHUsI, MOMCK
OomuOOK B PEIICHUHU.

PeryasiTuBHbIe YHHBepPCaJbHbIe yUeOHbIe J1eiiCTBUSA
Camoopranusanusi 4 CAMOKOHTPOJIb:

KOHTPOJINPOBATh  MPABWIBHOCTH W IOJHOTY  BBINOJHEHUS  aJIrOpuTMa
apupMETHIECCKOTO JICUCTBUS, PEIICHHS TEKCTOBOM 3a1a4H, TOCTPOCHHS T€OMETPUICCKON
buUrypbl, 3BMEpPEHHUS;

CaMOCTOSITEJIbHO BBINOJIHATh MPUKUAKY W OLEHKY pe3ylbTaTa H3MEpPEHHI;

HaXOAWTh, WCIPABIATh, MPOTHO3UPOBATH OIMMOKA W TPYAHOCTH B PEIICHUU
y4eOHOM 3a/1a4n.

CoBMecTHas1 1eATEJILHOCTD

y4acTBOBAaTh B COBMECTHOM JESATEIHHOCTU: IOTOBAPUBATHCS O CIIOCOOE pelieHus,
pacnpenensaTe paboTy MEXy WieHAMHU TPYIIbI (HampuMep, B Cilydae pelieHus 3ajad,
TpeOyromuX Iepedopa OONBIIOr0 KOJMMYECTBA BapHAHTOB), COTJIACOBBHIBATH MHCHHUS
B XOJI€ TIOWCKA JOKa3aTeIhCTB, BEIOOPA pallMOHATBHOTO CTI0C004a;

JIOTOBAPHUBATHCSI C OJHOKIACCHUKAMH B XOJI€ OpTaHU3AIMH MPOCKTHON pabOoThI
C BeTWYMHAMHU (COCTaBJICHUE pACIUCAHUS, TOJACYET JICHET, OIIEHKAa CTOMMOCTH
M TIOKYNKH, TpUOMMKEHHAS OIEHKA pPAaCcCTOSHUHW W BPEMEHHBIX HWHTEPBAIOB,
B3BEIIMBAHNE, U3MEPEHHUE TEMIIEPATYPHI BO3TyXa U BOJIBI), TCOMETPUICCKUMU (PUTYypamMu
(BIOOp (opMBI M JeTanedl mpu KOHCTPYUPOBAHUU, PAcUET W pa3MeTKa, MPUKHUIKA
Y OIICHKA KOHEYHOTO PE3YIIbTaTa).
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IHIJTIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS TPOI'PAMMBbI
IHO MATEMATHUKE HA YPOBHE HAYAJIBHOI'O OBLIEI'O
OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YNbTaThl OCBOCHHUS IMPOTpaMMbI IO MaTeMaTHKE Ha YPOBHE
HAYaJIbHOTO O0IIEro 00pa30BaHuUs TOCTUTAIOTCS B IUHCTBE YUCOHOUN U BOCIIMTATEIILHOMN
JESATETHPHOCTH B COOTBETCTBUH C TPATUITMOHHBIMA POCCUUCKHMH COITUOKYJIBTYPHBIMH
U JYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSMH, TIPUHATBIMH B OOIIECTBE NPaBHIIAMU
¥ HOpPMaMH TIOBEJICHHS W CIIOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUS
U caMOpa3BUTHS, GOPMHUPOBAHUS BHYTPECHHEH TTO3UITUU JIMYHOCTH.

B pe3ynbTaTe n3ydeHUs MaTeMaTUKH Ha YPOBHE HAYaJIbHOTO OOIIEro o0pa3oBaHuUs
y o0y4aromerocst 0yyT chopMUPOBaHBI CICAYIONINE JIMYHOCTHBIC PE3YIbTATHI:

OCO3HaBaTh HEOOXOAMMOCTh U3YUYCHHUSI MATEMATUKH JIUIS aIallTallud K )KU3HCHHBIM
CUTyallusIM, JUISl Pa3BUTHS OOIIEH KyJBTYpPhl YeEJOBEKAa, CIIOCOOHOCTH MBICIIHTD,
paccyaaTh, BBIJIBUTATh MTPEANOI0KECHUS W JIOKa3bIBaTh WU ONPOBEPTaTh UX;

NPUMCHSATH TpaBUja COBMECTHOH IEATEIBHOCTH CO CBEPCTHHKAMH, IMPOSIBIATH
CTIOCOOHOCTB JOTOBAPUBATKCS, JINTUPOBATH, CICIOBATh YKA3aHUSAM, OCO3HABATH TUIHYIO
OTBETCTBEHHOCTh U OOBEKTUBHO OIEHUBAThH CBOW BKJIAJ] B OOIIMIA pe3ybTaT;

OCBaWBaTh HABBIKM OpraHU3alliyd O€30MacHOr0 IMOBEACHHUS B WH(POPMAIMOHHON
cpene;

NPUMEHSATh MaTeMAaTUKy IJIs PEIICHHS MPaKTHYEeCKUX 3aJad B ITOBCEIHEBHOM
KW3HU, B TOM 4YHUCJIC TIPU OKa3aHWHM TIOMOIIHM OJIHOKIACCHUKAM, JETSAM MJIQIIIETO
BO3pPAacTa, B3POCIBIM U TIOXKHIIBIM JTFOJISIM;

paboTath B CHUTyallUsX, PACHIMPSIONINX OIBIT NPUMEHCHHS MaTEeMaTHYeCKHUX
OTHOIIICHUH B peaibHON >KH3HH, MOBBIMIAIONINX HHTEPEC K UHTCIUICKTYyaTbHOMY TPYIY
Y YBEPEHHOCTH CBOMX CHJIAX MPU PEIICHUH MTOCTABICHHBIX 33724, YMEHHE MTPEOJI0JICBATh
TPYIHOCTH;

OIICHMBATh TMPAKTUYECKUE M y4eOHBIE CUTyallMH C TOYKH 3PEHUS BO3MOKHOCTHU
MPUMEHEHUS MaTEMaTUKU JUIsI PAlMOHAIBHOTO W 3(P(GEKTHBHOTO pEIICHUS y4eOHBIX
1 )KU3HEHHBIX MTPOOJIEM;

XapaKTeprU30BaTh CBOM YCIIEXH B M3YYCHHH MAaTEMAaTHUKH, CTPEMHTHCS YTIyOJsTh
CBOM MaTeMaTHYECKUE 3HAHUS U YMEHUS, HaMeUaTh MyTH YCTPAHCHUS TPYIHOCTEH;

MOJIB30BAThCSl PA3HOOOpa3HBIMH WH(GOPMAIMOHHBIMUA CPEJCTBAMH IS PEIICHUS
MIPEIIOKEHHBIX ¥ CAMOCTOSITEIHHO BRIOPAHHBIX YYEOHBIX MpoOIIeM, 3a1a4.

METAIIPEAMETHBIE PE3YJIBTATbDI

B pe3ynbprate n3ydeHuss MaTeMaTUKH Ha YPOBHE HA4aJbHOTO 00IIEro oOpa3oBaHUs
y oOyuaromierocsi OyayT copMupoBaHbl MO3HABATEIbHBIC YHUBEPCAJIbHBIC YYCOHBIC

16



denepanpHas pabodas nporpamma | Marematuka. 1-4 kiaccel

JNEUCTBUS, KOMMYHHUKAaTHBHBIE YHHMBEpPCAJIbHbIE Y4YeOHbIE ACHCTBUS, PETYJIATUBHBIC
YHUBEpCaJIbHbIE YUeOHBIE 1€CTBUSI, COBMECTHAS I€SITENbHOCTb.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHBbIE YUeOHbIE AeiiCTBUS
ba3oBble Joruvyeckue AecTBUS:

YCTaHABJIMBATh CBS3M M 3aBHCHMOCTH MEXKIYy MAaTeMAaTHYCCKHUMH OOBEKTaMH
(«gacTh-1IeNI0e)», KIPUYUHA-CICACTBUEY, TPOTHKEHHOCTB );

MPUMEHATh 0a30BBIC JIOTHUSCKHE YHUBEPCAIbHBIC JACHCTBUS: CpaBHCHHE, aHAJIM3,
Kiaccudukarus (rpynmnupoBka), 0000IIeHuE;

npuoOpeTaTh  MPAaKTHYECKUE TrpaduyecKue ¢ M3MEPUTCIBHBIC  HABBIKU
JUTS YCTICIITHOTO PEIICHUS y4eOHBIX U )KUTCHCKUX 3a]1a4;

NPEJCTaBIsATh TEKCTOBYIO 3ajady, ©€ pEIICHHE B BHJAC MOJCIH, CXCEMBI,
apu(PMETUYCCKOW 3aliCH, TEKCTa B COOTBETCTBUHM C TMPEUIOKEHHOW YYCOHOU
po0JIeMO.

Bba3oBble nccienoBarenbeckue qeiCTBUA:

IPOSIBJISITE  CITIOCOOHOCTh  OPUEHTHUPOBATHCS B yuyeOHOM Marepuaie pa3HbIX
pa3zesoB Kypca MaTeMaTHKH;

NOHMMATh M HCIOJB30BATh MAaTEMAaTUYECKYI0 TEPMHHOJOTHIO:  pa3jinyaTh,
XapaKTepu30BaTh, UCIIOIB30BATH VISl PEIICHUS YU€OHBIX U MPAKTUYECKUX 3a]1ay;

NPUMEHSTh U3YYeHHbIE METO/IbI TO3HAHUS (M3MEpeHne, MOIeIMPOBaHue, epedop
BApUAHTOB).

PabGora ¢ unopmaumeii:

HAXOJIUTh M UCTIONB30BATh JIJIS PEIICHUS yU4EOHBIX 33729 TEKCTOBYIO, TPadUIECKYIO
MHQPOPMAITUIO B pa3HBIX HCTOYHUKAX HHPOPMAITMOHHOHN CpEIbl;

YUTaTh, HHTCPIPETHPOBATH TPaPUICCKU MPEICTABICHHYI0 HH)OPMALHUIO (CXEMY,
TaOIUILy, AUArpamMMmy, IPYTyI0 MOJCIB);

MPEACTaBIATh MHPOPMALUIO B 33JaHHONW (opMe (IOMOTHATH TaONHUIly, TEKCT),
dbopMyIHpoOBaTh YTBEPXKACHHE IO 00pa3ily, B COOTBETCTBUH ¢ TPCOOBAHUSAMH YIEOHOM
3a/1a4uy;

MpUHUMATh TpaBuja, OE30MacHO WCIOJIb30BAaTh MpeajiaraeMble JIICKTPOHHBIC
CpeICTBAa U UCTOYHUKHU MH(POPMAIIHH.

KoMmMmyHuKkaTUBHBIE YHMBEpPCAJbHbIE Y4eOHbIC IeHCTBHUS
O0menme:

KOHCTPYHPOBATh YTBEPKIACHUS, TPOBEPSITh UX HCTUHHOCTD;

WCTONB30BaTh TEKCT 3aJaHus Uil OOBSCHEHHS crmocoba M Xoda peIICHHs
MaTeMaTHYECKOM 3a7a4H;

KOMMEHTHPOBATH MPOILECC BEIYUCICHUS], TOCTPOCHUS, PEIICHUS;

0OBSCHITH MOJYUYCHHBIN OTBET C UCIIOJIb30BAHUEM U3YUCHHON TEPMUHOJIOTUH;
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B IIpoIecCe AUAIOrOB IO OOCYXACHHIO M3YYEHHOIO MaTepuana — 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHHS, OLIEHUBATh BBICTYIUICHUS YYAaCTHUKOB, MPUBOIUTH
J0Ka3aTeIbCTBA CBOEH MPABOTHI, IPOSBIIATH 3TUKY OOILLEHUS;

CO3/1aBaTh B COOTBETCTBHM C y4yeOHOM 3ajadyell TEKCThI Pa3HOI'O BUJA — ONMCAHHE
(HampuMep, TeoOMETpUYecKor (Uurypsl), paccyxxiaeHue (K OpUMEpPY, MpPU pEHICHUU
3a/laum), UHCTPYKIUs (HampuMep, U3MEpPEHUE JUTMHBI OTPE3Ka);

OpUEHTUPOBATHCS B AJITOPUTMAX: BOCHPOU3BOAMTH, JIONOJHATh, MCIPABIATH
ne(pOpMUPOBAHHBIE;

CaMOCTOSITEJIbHO COCTABIIATh TEKCTHI 33JIaHUH, AHAJIOTUYHBIE TUTIOBBIM H3yYEHHBIM.

PeryasiTuBHble YHUBepCcaJbHbIE Y4eOHbIe TeMCTBUA
Camoopranusanus:

IUIAHUPOBATh JICMCTBUS TI0 PEIICHHIO Yy4eOHOW 3ajadyu  JUIsl  TMOJy4YeHUs
pe3yJibTara;

IJIAHUPOBATh ATalbl MPEACTOAIICH PabOTHI, OMPEACISITh IMOCIEAOBATEILHOCTh
y4eOHBIX JICHCTBUIA;

BBITIOJIHATH MpaBWwiia OE30MacHOTO HCIOJB30BaHUSI  JJIEKTPOHHBIX CPEJICTB,
npearaeMbix B Mporecce oOy4eHus.

CaMOKOHTpPOJIb:

OCYIIECTBIISITH KOHTPOJIb IIPOIIECCa U Pe3ybTaTa CBOCH eITeNbHOCTH;

BBIOMpATH U TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CIIOCOOBI JCHCTBUH;

HaXOAUTh OMMOKH B CBOEH paboTe, yCTaHABIMBATh WX MPUYUHBI, BECTH IOUCK
MyTeH IPEeoI0CHUS OIITNOOK;

NOpeIBUIECTh  BO3MOXHOCTh ~ BO3HMKHOBEHHS  TPYAHOCTEH HW  OIIHOOK,
npenycMaTpuBaTh CIOCOOBI WX TpenynpexiaeHus (hopMylIupoBaHHE BOIPOCOB,
oOpamieHne K Y4YeOHUKY, JOIMOJHHUTCIBHBIM CpEeJICTBaM OOYYEHHsS, B TOM YHCIIC
AIEKTPOHHBIM);

OIICHMBATh PAIlMOHATHHOCTh CBOUX [EHCTBUI, JaBaTh WM Ka4eCTBEHHYIO
XapaKTePUCTHKY.

CoBMecTHas1 NeATEJILHOCTD:

Y4acTBOBATh B COBMECTHOM JISATEIIBHOCTH: PACIIPEACIIATh PaO0OTy MEXKIY YWICHAMH
rpynnel (HampuMep, B clydae pemieHus: 3agad, TpeOyromux mnepedopa OOIBIIOro
KOJIMYECTBA BApPUAHTOB, MPHUBEICHUS MPUMEPOB M KOHTPIPUMEPOB), COTJIACOBBHIBATH
MHEHHUS B XOJI¢ TIOMCKa JIOKA3aTeIbCTB, BHIOOpA PAIIMOHAIBHOTO CIOCc0o0a, aHajm3a
uH(opmanuu;

OCYILECTBJIATh COBMECTHBI KOHTPOJb W OIICHKY BBITIOJHSAEMBIX JCHCTBHIA,
NPEIBUICTh BO3MOKHOCTh BOBHHKHOBEHHUS OIMMOOK W TPYAHOCTEH, MpeaycMaTpuBaTh
MyTH UX MPEIYIPEHKICHHUS.
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NPEAMETHBIE PE3YJIBTATHBI

K koH11y 00ydeHus Bo 2 kjacce 00yyaromuiics NOTYyYUT CIAEAYIOLUE TPEAMETHbIE
pe3yabTaThl O OTEIBHBIM TEMaM MPOTPaMMbI IO MaTEMaTHKE:

YuTaTh, 3alMUCBHIBaTh, CPaBHUBATh, YNOpAAOYMBATH uuciaa B mpexenax 100;

HAaXOJUTh YHUCJIO OOJbllIee WM MEHbIIee JAaHHOTO YMCia Ha 3aJlaHHOE YHCIIO
(B mpenenax 100), Oonpliiee TaHHOTO YKCIIA B 3aJaHHOE YKCIIO pa3 (B mpeaenax 20);

yCTaHABIMBATh M COOJIONATh TOPSAIAOK MPU BHIUMCICHUHM 3HAYEHUS YHCIIOBOTO
BBIpOKEHUST (CO CKOOKaMHM WM 0e3 CKOOOK), cojepKallero JACHCTBUSI CIOXKCHHS
U BblunTaHuA B ipeaenax 100;

BBITIOJIHATH apu(METUYECKUE JCHCTBHUSA: CIOXCHHE W BBIYUTAHHE, B TpeAeiax
100 — ycTHO M MUCBMEHHO, YMHOXKEHHE U JejeHue B rnpejenax S0 ¢ ucrnoib30BaHuEM
TaOIUIBl YMHOXKCHHS;
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Ha3plBaTh U  pa3Iny4aTh KOMIIOHEHTBI  JEUCTBUUA  YMHOXEHUSI  (MHOXKHUTEIH,
MPOU3BEICHUE), ACICHUS (IEIUMOE, IeIUTENb, YACTHOE);

HaXOJIUTh HEM3BECTHBIN KOMIIOHEHT CJIOKEHMUSI, BRIYUTAHNUS,

WCIIOJIb30BaTh MIPU BHIMIOJHEHUH MPAKTUYECKUX 3aJaHUN €IUHULIBI BETUYUH JJIMHBI
(canTHUMETp, NEUUMETP, METP), MACChI (KUJIOTPaMM), BpEMEHHU (MUHYTA, 4ac), CTOUMOCTH
(py0uib, KOTIEHKA);

OTPEIEIATH C MTOMOIIBIO U3MEPUTEILHBIX UHCTPYMEHTOB JIJIUHY, ONPEIEISITh BpeMs
C TIOMOUIBIO YaCOB;

CpaBHUBATh BEJIMYUHBI JIJIMHBI, MACChI, BPEMEHHU, CTOMMOCTH, YCTaHABINUBAsSI MEXTY
HUMHU COOTHOIIICHUE «OO0JbIIE WU MEHBIIIE HaY;

peliaTh TEeKCTOBBIE 3aJ1aud B OJIHO-/[BA JICUCTBUS: MPEJCTABISTh 3a7auy (KpaTkas
3aMuCh, PUCYHOK, TaOIUIA UK JIpyTasi MOJEIb), NIAHUPOBATH X0 PELIEHUs] TEKCTOBOM
3aJaud B JBa JIEUCTBUSA, OQOPMISITH €ro B BHUAEC apU(PMETHUYECKOTO JEUCTBUS WIIH
JICMCTBHUM, 3alIUCHIBATh OTBET;

pasnuuath reoMeTpuueckue (Uryphl: IPSMON yroj, JOMaHYyK, MHOTOYTOJbHUK;

Ha Oymare B KIETKy u300pa)kaTb JIOMaHyK), MHOTOYTOJbHHUK, YEPTUTh
C TMOMOIIBI0 JIMHEWKW WJIM YTOJbHHKA TPSMON YToJ, TMpsIMOYTOJIbHUK C 3aJlaHHBIMHU
JUTMHAMU CTOPOH;

BBITIOJHATH U3MEPEHUE JJIMH PEATbHBIX 00bEKTOB C TTOMOIIBIO JTMHEUKY;

HaXOAUTh JJIMHY JIOMaHOM, cocCTosIed U3 ABYX-TPEX 3BEHBEB, MEPUMETP
NpsSIMOYTOJIbHUKA (KBaJIpaTa);

pacrio3HaBaTh BepHble (MCTHMHHbIE) W HEBEepHble (JIOXKHBIE) YTBEP>KICHUS
CO CIIOBaMU «BCE», «KAXKIABIN»;

IPOBOAUTH OJTHO-/IBYXIIIArOBBIE JIOTHUYECKUE PACCYKIACHHS U JI€TIaTh BBIBOJIBI;

HAXOAUTh OOIINI MPU3HAK IPYIIIBI MAaTEMATHYECKUX OOBEKTOB (YHCEN, BEIUULH,
reoMeTpuuYecKux Guryp);

HaXOJUTh 3aKOHOMEPHOCTD B PATY OOBEKTOB (YKCEN, TEOMETPHUECKUX PUryp);

NPEACTaBIsITh HUH(DOpPMAIMIO B 3aJaHHOM QopMme: JOMONHATH TEKCT 3aJadu
YHCIIaMH, 3aMOHITh CTPOKY WJIM CTOJIOCIl TaONMUIbl, YKA3hIBATh YHCIIOBBIC TAaHHBIC
Ha PUCYHKE (M300paKeHUH TeOMETPUUECKUX (HUTYD);

CpPaBHHUBATH TPYMIBI 00BEKTOB (HAXOAUTH OOIIEE, PA3IUIHOE);

HAXOJUTh MOJICTTU TEOMETPHUUECKUX (DUTYP B OKPYKAIOIIIEM MUPE;

noa0upaTh MPUMEPHI, MOATBEPKIAIONINE CYKICHHUE, OTBET;

COCTaBJIATH (JOMOJHATH) TEKCTOBYIO 3a]1a4y;

MPOBEPSATH NPABUIBLHOCTD BEIUUCICHUS, U3MEPEHHUSI.

K xonny oOyuenus B 3 kiaacce 00y4yarOmMics MOJYYUT CIAETYIOUIME TPEIMETHbBIE
pe3yJIbTaThl IO OTAEJIBHBIM TEMaM NPOTrPaMMBbI IO MATEMATHKE:

YUTaTh, 3aIMCHIBaTh, CDABHUBATH, YIOPSAOUYNBATH yncia B npenaenax 1000;

HaxoOJIUTh YMCJIO OOJIbllIEe WJIM MEHbBIIEE JAHHOIO YWCla Ha 3aJaHHOE YHUCIIO,
B 3a7[aHHOE YncIio pa3 (B mpeaenax 1000);
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BBINIOJIHATh apu(MeTHYecKue IEHCTBUSA: CIOXKEHHUE W BblUMTaHHE (B Ipeaenax
100 — yctHo, B ipenenax 1000 — nuCbMEHHO), YMHOXXEHUE U JIEJIC€HHE HA OJHO3HAYHOE
YHUCII0, IeJieHrue ¢ ocTaTkoM (B npenenax 100 — yCTHO ¥ MUCBMEHHO);

BBITIOJIHATD JEHCTBUSA YMHOXKEHHUE U JeneHue ¢ yuciamu 0 u 1;

YCTaHABIMBATh M COONIOAATH MOPSAOK JAEUCTBUM MPU BBHIYUCICHUM 3HAYCHHS
YHCIJIOBOTO BhIpaXKE€HUs (CO CKOOKaMH Ui 6€3 CKOOOK), CoAepKallero apupmMeTuiecKkue
JCUCTBUS CIOKEHUS, BRIYUTAHUS, YMHOKCHHSI U JICTICHNUS;

MCIIOJIb30BaTh MPU BBIYUCICHUSAX MEPEMECTUTEIBLHOE U COUYETATEIbHOE CBOMCTBA
CIIOKEHHS;

HaXOAUTh HEU3BECTHBIN KOMIIOHEHT apu(METUYECKOTO ICUCTBYS;

UCIOJIb30BaTh NPHU BBIMOJHEHUU MPAKTUYECKUX 3aJaHMM M pelleHuH 3aaad
€AMHUIIBL: IJTMHBI (MUJUIIUMETP, CAHTUMETP, TELUMETP, METP, KUJIOMETP), MacChl (Fpamm,
KWJIOTpaMM), BpeMeHu (MUHYTa, 4ac, CeKyHJ1a), CTOUMOCTH (Komelka, pyoIinb);

OTpEENATh C MOMOIIbI HU(POBBIX M aHAJIOTOBBIX MPUOOPOB, U3MEPUTEITBHBIX
MHCTPYMEHTOB JJMHY (Maccy, BpeMs), BBINOJHATh MPUKUAKY U OIEHKY pe3yjbTaTa
U3MEpPEHUH, ONPEENITh MPOAOHKUTEIBHOCTD COOBITHS;

CpPaBHMBATh BEJIMYMHBI JUIMHBI, IUIOIIAAW, MAacChl, BPEMEHH, CTOMMOCTH,
YCTaHABIMBAS MEXAY HUMHU COOTHOIICHHE «OOJIbIIIE WM MEHBIIIE Ha UITH BY;

Ha3bIBaTh, HAXOJUTH JOJIO BEJIUYUHBI (TIOJIOBUHA, YETBEPTH);

CpPaBHUBATh BETUYHHBI, BEIPAKEHHBIC TOJSIMU;

UCIIOJIb30BaTh MPHU PEUICHUU 3a7a4 U B MPAKTUYECKUX CUTYyalusIX (MIOKyIKa ToBapa,
OTIpeJIeICHHE BPEMEHHU, BBITIOJIHEHHE PACYETOB) COOTHOIICHHE MEXy BEIMYMHAMY,

NP PELIEHUH 3a/1a4 BBIMNOJHIThH CIOKEHHWE M BBIUUTAHUE OJHOPOAHBIX BEITUYMH,
YMHO>KEHHUE U JICJICHUE BEIMYUHBI Ha OJHO3HAYHOE YHUCIIO;

pemiath 3a7aud B OJTHO-/IBA JCUCTBUS: MPEACTABIATh TEKCT 3a/layM, TUIAHUPOBATH
XOJ] PEIlICHUs, 3aMMChIBATh PEIICHUE U OTBET, aHATM3UPOBATH pelieHue (MCKaTh APYron
CIoco0 pelieHus), OIleHUBaTh OTBET (YCTAHABIMBATH €T0 PEATMCTUYHOCTH, MPOBEPSIThH
BBIYUCIICHUS);

KOHCTPYHUPOBATh MPSIMOYTOJBHUK U3 JaHHBIX ¢uryp (KBagpaToB), IEIUTh
MPSIMOYTOJIbHUK, MHOTOYTOJIbHUK Ha 3aJ]aHHBIC YaCTH;

CpaBHMBATh (QUTYPHl TO IUIOMIAAHW (HAJIOXKEHUE, COTMOCTABICHNWE YHCIOBBIX
3HA4YCHU);

HAXOJUTh TEPUMETP MPSMOYTONbHUKA (KBaapara), IUIOMIAAb MNPSIMOYTOJIbHUKA
(kBagpata);

pacrio3HaBaTh BEpHbIE€ (UCTUHHBIE) W HEBEPHBIC (JIOXKHBIE) YTBEPXKIACHUS
CO CIIOBaAMU: «BCE», KHEKOTOPBIEY, «H», KKAXKIBIN», «ECIH..., TO...»;

GopmynupoBaTh yTBEp)KACHHE (BBIBOM), CTPOUTH JIOTUYECKHUE PACCYXIACHUS
(0HO-BYXILIArOBBIE), B TOM YHCJIE C UCIOJb30BAHUEM HU3YUYEHHBIX CBS30K;

KJIacCU(UIMPOBATH OOBEKTHI 110 OAHOMY-IBYM MIPU3HAKAM;

W3BJICKaTh, WCIIOJNB30BAaTh HMH(POPMAINIO, TPEJACTABICHHYI0O Ha MPOCTEHIIMX
auarpamMmax, B Ta0iuuax (Hampumep, paclucaHue, pexuM padoThl), Ha MpeAMeTax
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MOBCEIHEBHOM >KWU3HU (HAmpuMep, SIPJIbIK, PTHKETKA), a TaKXKe CTPYKTypUpPOBAThH
MH(pOpMALIHIO: 3aTIOJIHAThH MPOCTEHIINE TaOIHIIBI,

COCTaBJISITh IJIaH BBIMOJHEHUS] Y4EOHOTO 3aJaHUs U CJIEIOBATh €MY, BBIMOJHSTH
JNEUCTBUS 110 AIITOPUTMY;

CpaBHUBAaTh  MaTeMaTHYECKHE  OOBEKThl  (HAXOQuTh  O0OIIee, Pas3IMyHOE,
YHHUKAJIbHOE);

BBIOMpATh BEPHOE PElICHNE MaTEeMAaTHUYEeCKON 3a/1auu.

K koHiy o0yuyenus B 4 kjiacce oOy4aromuiicss MOMYYUT CAEAYIOIINE TPEIMETHbBIE
pe3yAbTaThI IO OTJEIBLHBIM TEMaM MPOrpaMMBbl 110 MATEMATHKE:

YuTaTh, 3aMHUChIBaTh, CpPaBHUBATh, YIOPSJOYMBATH MHOTO3HAYHBIC YHCIIA;

HaXOAUTh 4YMCIO OoJblliee WM MEHbIIEEe TaHHOIO 4YMcia Ha 3aJaHHOE YHCIIO,
B 33J]JaHHOE YHUCJIO pa3;

BBITIOJIHSITE  apuMETHUYECKHUE  JEHCTBHUS: CIIO)KEHHE U  BbIYUTAHUE
C MHOTIO3HAaYHbIMU YHuciIaMu mUCbMeHHO (B mpenenax 100 — ycTHO), yMHOXeEHHE
U JIeJIeHWEe MHOTO3HAYHOTO YKCJIa Ha OJHO3HAYHOE, JBY3HAYHOE YHCIO MUCBMEHHO
(B mpeaenax 100 — ycTHO), nejeHne ¢ 0cTaTKoM — nmuchbMeHHO (B mipeaenax 1000);

BBIYHCIISITh 3HAYCHUE YHUCIOBOTO BBIpaXKEHMs (CO CKOOKamMHM WiM 0e3 CKOOOK),
conmepxkaiiero 2-4 apu(pMeTHYeCKUX JAEUCTBHS, HCIOJIb30BaTh MPHU BBIUMCICHUSAX
U3Yy4YeHHbIE CBOWCTBA apU(PMETUUECCKUX JIEHCTBHI;

BBINIOJIHSITh MPUKUAKY PE3YJIbTaTa BBIYMCICHUN, MPOBEPKY MOJYYEHHOTO OTBETA
0 KPUTEPHUSIM: JOCTOBEPHOCTHh (PEaIbHOCTh), COOTBETCTBUE MPaBHIY (JIFOPUTMY),
a TaK)Ke€ C MOMOUIBIO KaJIbKYJISATOPA;

HAXOJUTh JTOJIKO BETUYUHBI, BEIUYUHY IO €€ J10JIE;

HAXOJUTh HEU3BECTHBIN KOMIIOHEHT apU(METUUECKOTO ICHUCTBYS,

UCIIOJIB30BATh €AWHULBI BEJIIMYMH MpPH PEIICHUH 3aaad (IIuHaA, Macca, BpeMs,
BMECTUMOCTb, CTOUMOCTb, IJIOIA/Ib, CKOPOCTbH);

UCIIOJIB30BATh IPHU PEIICHUM 3a/Jad €IWHULBl JIUHBI (MUUIUMETpP, CAHTUMETD,
JNEUUMETp, METP, KUJIOMETP), Macchl (TpaMM, KUJIOTpaMM, LIEHTHEP, TOHHA), BPEMEHU
(cekyHaa, MUHYTA, 4ac, CyTKH, HEAENSA, MECHII, T0Jl), BMECTUMOCTH (JIUTP), CTOUMOCTH
(xomeiika, pyOib), TUIOMAAN (KBaIPATHBIA METp, KBAJAPATHBIN JACIUMETp, KBAIPATHBIN
CAHTUMETP), CKOPOCTH (KUIIOMETP B Yac);

UCIIOJIBb30BaTh MPU PEIICHUH TEKCTOBBIX 33Ja4 U B NPAKTUYECKUX CUTyalUAX
COOTHOUIEHUS MEXAY CKOPOCTbIO, BPEMEHEM U TMPOUAECHHBIM IyTEM, MEXIY
MIPOU3BOIUTEILHOCTBIO, BpeMEHEM U 00BEMOM PabOTHI;

OTIPEJIENSITh C TIOMOIIBI0 IU(POBBIX U AHATOTOBBIX MPUOOPOB MACCy MpPEaMeTa,
TeMIieparypy (Hampumep, BOAbI, BO3lyXa B MOMEILIEHUH), BMECTUMOCTh C MOMOUIbIO
M3MEPUTENBHBIX COCYAO0B, IPUKUIKY U OLEHKY pe3yJibTaTa U3MEPEHHUII;

peniaTh TEKCTOBBIE 3a7a4n B 1-3 MelCTBYSA, BBITIOTHATH IPEO0Opa30BaHUE 3aJaHHBIX
BEJIMYMH, BBIOUPATh MPU PEUICHUU MTOAXOSAIINE CTIOCOOBI BHIYUCIICHUS, COUETasi YCTHBIC
U MHUCbMEHHBIE BBIYUCICHUS M UCIONb3YS, NPU HEOOXOIUMOCTH, BBIYMCIUTEIIbHbBIC
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YCTPOMCTBA, OLEHUBATh IOJIYYEHHBIM pE3yJabTaT IO KPUTEPHUSIM: PEalTbHOCTb,
COOTBETCTBHE YCIIOBHIO;

pelarh NpakTUYECKUE 3a/1aui, CBSI3aHHBIE C MOBCEIHEBHOM KU3HBIO (Harpumep,
MOKYIKa TOBapa, OINpEJEICHHE BPEMEHH, BBINOJHEHUE pacy€ToB), B TOM UHUCIE
C U30BITOYHBIMU JaHHBIMH, HAaXOAUTh HEIOCTAIONIYI0 HWH(pOpMaIUo (HampuMmep,
13 TabJIUIl, CXeM), HAaXOJIUTh PA3JIMYHbIEC CTIOCOOBI PEIICHHUS;

pas3nuyaTrh OKPY>KHOCTh U KpYyr, M300pa)xkaTh C MOMOUIBIO IUPKYJS U JMHEHKH
OKPYHOCTb 33JJaHHOTO pajnyca;

pasznuyaTth M300paKEHUS NPOCTEHIIMX MNPOCTPAHCTBEHHBIX (uryp (map, Kyo,
IWIMH]IP, KOHYC, NHUpaMKla), paclo3HaBaTh B MPOCTEHIIMX Ciy4asX MPOCKIUU
NPEeIMETOB OKPY’KAIOIIEr0 MUPA Ha MIIOCKOCTh (IOJI, CTEHY);

BBIMOJHATH pa3OueHue (MoKa3bIBaTh HA PUCYHKE, UEPTEKe) MPOCTEHIIe COCTaBHOM
Gurypbl Ha MPSMOYTONBHHUKH (KBaJpaThl), HAXOAWUTh MEPUMETP M IUIOMAAb (Uryp,
COCTaBJICHHBIX U3 IBYX-TPEX MPSIMOYTOJILHUKOB (KBaIpaToB);

pacmo3HaBaTh BEpHbIC (MCTUHHBIE) M HEBEpHBIC (JIOKHBIC) YTBEPXKICHUS,
NPUBOAHTH MIPUMEDP, KOHTPIIPUMED;

dbopMynrpoBaTh yTBEpXKACHHE (BHIBOJ), CTPOUTH JIOTUUECKHUE PACCYKIEHUS (IBYX-
TpEXIIAroBbIe);

KJIacCU(UIUPOBATH OOBEKTHI MO 3aJaHHBIM WJIM CAMOCTOSATEILHO YCTAHOBIEHHBIM
OJIHOMY-JIBYM TIpU3HAKaM;

U3BJIEKaTh W HCIIOJIb30BaTh JUIsl BBIMIOJNHEHUS 3aJaHuil W pelieHus 3ajad
uH(GOpPMAIIHIO, IPEJICTABICHHYIO Ha MPOCTEUIIINX CTOJIOUATHIX JUarpaMMax, B TabJIuIax
C JAHHBIMM O pEAJbHBIX MPOIECCaX U SABJICHUSIX OKPYKAIOUIEro MHpa (Harmpumep,
KaJeHAaphb, paclucaHue), B IpeIMeTax MOBCEIHEBHOMN KU3HU (HAIIPUMED, CUET, MEHIO,
paic-ImucT, O0bSBICHHE);

3aMoJHATh JAHHBIMH  TPEAJIOKCHHYIO TaONuIly, CTOJNOYAaTyI0 JAuarpammy;

UCIIONIb30BaTh (hOpPMaNM30BaHHBIC OIMUCAHMS TOCJIEIOBATEIBHOCTA JIEUCTBUN
(anropuTM, MIIaH, CXeMa) B MPAKTUYECKUX U YIEOHBIX CUTYAIUSX, JOTIOTHATH QITOPUTM,
YIOPSA0YUBATh IIATH aJITOPUTMA;

COCTaBJISITh MOJIENb TEKCTOBOM 3a/]JauH, UUCIIOBOE BBIPAKEHHUE;

BbIOMpaTh pallMOHAJIBHOE pEIIeHUEe 3a/Jayd, HAXOAWTh BCE BEpPHBIC PELICHUS
U3 MPEII0KEHHBIX.
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2 KJIACC

HaumenoBanue
Ne Konnuectso [IporpammHuoe

pa3ziesioB U TEM XapakTepuUCTHKA 1eITeIbHOCTH 00yYaroInXcs
/o 4acoB coziepKaHue

yqe6H0r0 nmpeamMeTa

Pa3znen 1. Yncsia v BeIMUNHBI
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11

Yucna

Hucna B npeaenax 100:
YTEHHUE, 3aMUCh,
JICCITUYHBINA COCTAB,
CpaBHEHUE. 3aMuCh

paBCHCTBA, HCPABCHCTBA.

VYBenuueHue/yMeHbllIeH
M€ YUCIIa HA HECKOJIBKO
€/IMHUII/IECATKOB;
Pa3HOCTHOE CpaBHEHUE
qucen

YcTHas 1 MUCbMEHHas paboTa ¢ YMCJIaMH: YTEHUE,
COCTaBJICHUE, CPAaBHEHUE, N3MCHCHHUE; CUET
€MHULIAMHU, TBOMKAMH, TPOMKAMHU OT 3aJaHHOTO YHCIIa
B MOPsIJIKE YObIBaHUS/ BO3PACTAHUS.

OdopmiieHre MaTeMaTHYECKUX 3aITACEH.

Y4eOHbIi quanor: GopMyIupoBaHUE MPETOIOKCHUSI
O PE3yJIbTaTe CPABHECHUS YHCEJ, €TO CIIOBECHOE
oO0BsicHeHue (YCTHO, MUCBMEHHO).

3anuch 001Iero CBOMCTBA IPYIIITHI YUCEN.
XapaKkTepuCTHKA OJTHOTO YHCJIa M3 TPYIIIHI (BEIMYUHBI,
r€OMETPUUECKOMN (hUTypHI).

[TpakTryeckas paboTa: yCTaHOBJICHUE
MaTEMaTUYECKOTO OTHOIIEHUS («O0JIbllie/MEeHbIIIe

Ha ... », «OOJIBIIIE/MEHBIIIE B ... ») B KUTESUCKON
cCUTyaluu (CpaBHEHHUE IO BO3PACTY, Macce H JIp.).
Pabota B mapax/rpymnmnax. [IpoBepka npaBuiIbHOCTH
BBIOOpA apru(PMETHIECKOTO ICUCTBUA,
COOTBETCTBYIOIIETO OTHOIIEHUIO «OO0JIBIIIE HA ... »,
«MEHBIIIE HA ... » (C TOMOIIBIO IPEIMETHON MOJIENH,
CIOKETHOM CUTYAIIHH ); TTIOMCK ¥ YCTPaHEHHE OMHOOK
B paboTe ¢ YnciaMu, UX CBOMCTBAMH.
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VYueOHblil Auanor: 00CyK1eHue BO3MOKHOCTU
NPECTABJICHHUS YHCIIa Pa3HBIMU CIoco0aMu
(mpeaMeTHas MOJIENb, 3alHCh CIIOBAMH, C TIOMOIIIBIO
TaOIUIBI Pa3PsIIOB, B BUAEC CYMMBI Pa3psIHBIX
cJlaraeMbIx).

Pabota B mapax: oTBEeT Ha BONpPOC: «3a4eM HYKHBI
3HAKH B KU3HU, KaK OHH UCIIOJIb3YIOTCSA

B MaTematuke?» (mudphl, 3HAKH, CpaBHEHUS,
paBeHCTBa, apUPMETHUSCKUX ICHCTBUH, CKOOKH).
Wrpsi-copeBHOBaHUS, CBSI3aHHBIC C TIOJJOOPOM YHCET,
00JTaIatoNINX 3aJaHHBIM CBOMCTBOM, HAX0XKICHUEM
00IIeT0, Pa3INYHOTO TPYIIIBI YUCEII, pACIPEICTICHUEM
YKCell Ha TPYMIBI 10 CYIIECTBEHHOMY OCHOBAHHUIO.
JuddepennupoBannbie 3a1aHus: padoTa

C HaIJISIIHOCTBIO — UCTIOJIB30BaHUE PA3IHMUHBIX OTIOP
(Tabmur, cxem) 11t GOPMYITUPOBAHKS OTBETA

Ha BOTIPOC

1.2

Benuuudbl

10

Bennuunel: cpaBHEHUE
1o Macce (euHuIa
Macchl — KUJIOTPaMM);
U3MEPEHUE JJTUHBI
(eIMHUIBI AJTUHBI —
METp, ACLUMETP,
CaHTUMETpP, MUJLIUMETD),
BpEeMEHU (€TMHUIIBI
BPEMEHHU — Yac, MUHYTA).
CoOTHOIIEHUE MEXKTY

OO6cyxaeHne NpakKTHUYeCKUX CUTYaIUH.
Paznuuenne equHuL M13MEPEHUSI OTHOU U TOM ke
BEJIMYUHBI, YCTAHOBIICHHE MEK]ly HUMH OTHOIIEHUS
(OosbIIe, MEHBIIIE, PaBHO), 3aMTUCh PE3YJIbTAaTa
CpPaBHEHUSI.

CpaBHeHHE M0 POCTY, Macce, BO3PACTY B )KUTECUCKON
CUTYAIlMU U NP PEIICHUHN y4eOHbIX 3a/1a4.
[IpoexTHbIE 3aAaHuUs C BEIMUUHAMU, HAIpUMEP
BPEMEHEM: UTEHHE pacnucanusi, rpaduka padoThl;
COCTaBJICHUE CXEMBI JIJIsl OIPEICIICHHS OTpE3Ka
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CAUHUIIAMH BEJTNYHNHBI
(B mpenenax 100),

€ro IPUMCHCHHE

JUTSL peTIICHUS
MPAKTUYCCKUX 3a]1a4

BPEMEHU; YCTAHOBJIEHNUE COOTHOIIEHUS MEXIY
eIMHHUIIAMHU BPEMEHHU: TOJIOM, MECALIEM, HEIeTeH,
CYTKaMH.

[TponeneBTrKa UCCIEN0BATEIBCKON pa0OTHI: IEPEX0T
OT OJIHUX €AUHUI] U3MEPEHUS BETUUHMH K APYTUM,
oOpaTHBIN Mepexo/l; WILTIOCTpaIus Mepexoaa

C TIOMOIIBIO MOJIENTU

Uroro no pazaeny 19
Pasnen 2. Apudgmeruueckue aeiicTBUs
2.1 | CnoxeHnue 19 YcTHOE cnokeHue YpakHCHHS: pa3TuICHUE TPUEMOB BEIYHCIICHHS

N BBIYUTAHUC

1 BBIYUTAHUE YHCEIT
B npenenax 100

0e3 mepexoaa

U C MEPEX0J0M Yepes
pazpsa. [luceMenHoe
CJIO’KEHHUE M BBIYUTAHUE
yucen B npeaenax 100.
[IepemecTurenbHOE,
coueTaTeIbHOE CBOMCTBA
CIIOXKCHHS, MX
MIPUMEHCHUE

JISI BBIYUCIICHUH.
BzaumMocBs3b
KOMITIOHEHTOB

Y pe3yJsibTara JICUCTBUS
CIIOKCHUS, NCUCTBUS
BblunTaHus. [IpoBepka

(yCTHBIE ¥ TUCBMEHHBIE).

Br160p yn06HOTO crioco0a BBIMOTHEHUSI ICHCTBUS.
[TpakTuyeckas AesITENbHOCT: YCTHBIC U TUCbMEHHBIE
pUEMBI BEIYUCIICHUN.

[Tpukuaka pe3yibTaTa BBIMOTHEHUS ACHCTBUS.
KoMMeHTHpoBaHUE X0/1a BHITIOTHEHUS
apu(pMETHIECKOTO JEHCTBUSA C UCTIOIB30BAaHUEM
MaTEMaTUYECKON TEPMUHOJIOTHH (I€CSITKHU, €IUHULIBI,
CyMMa, pa3HOCTb U Ip.).

[IponeneBTrKA MCCIIEIOBATENHCKON PAOOTHI:
BBITIOJTHEHUE 3aJIaHUS PA3HBIMU CITOCOOAMU
(BBIUMCIICHHUS C UCTIOJIB30BAHUEM IIEPEMECTUTENBHOTO,
COUYETATENIbHOT'O CBOMCTB CIIOMKEHUSA).

OOBsiICHEHHE € TOMOILbIO MOJIENIA TPUEMOB
HAXO0XJACHUS CYMMBI, Pa3HOCTH.

VY4eOHslii quaor: yuacTiue B 00CYKACHUU BO3MOXKHBIX
OITMOOK B BBHITTOJITHCHUH CJIO’KCHUS, BEIYUTAHHUS.
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pe3ynbTaTa BEIYUCICHUS
(peanbHOCTb OTBETA,
oOpatHoOe JieHCTBHE).
PanronanbHbie TPUEMBI
BBIYMCIICHUM:
WCII0JIb30BaHUE
EePEMECTUTETHHOTO

U COYETATEIILHOTO
CBOMCTBA

HuddepenurpoBaHHbIe 3aJaHUS HAa IPOBEACHUE
KOHTPOJIL U CAMOKOHTPOJISL.

[IpoBepka xo/1a U pe3yabTaTa BBIIIOJTHEHUS AEHCTBUS
10 aJITOPUTMY.

OneHka palMoOHaJIbHOCTH BRIOPAHHOTO MpUEMa
BBIYMCIICHHUSI.

Y cTaHOBIEHHE COOTBETCTBUS MEKTY
MaTeMaTHYE€CKHUM BBIPAXKEHUEM U €r0 TEKCTOBBIM
OMUCAHUEM.

Pabota B rpymnmax: npuBeaeHuEe MPUMEPOB,
WJUTFOCTPUPYIOIITUX CMBICT apU(METHIECKOTO
JICUCTBUS, CBOMCTBA JICCTBUH.

OO6cyxaeHre cMbICIia UCTIOTB30BaHUS CKOOOK

B 3aIIMCH YUCJIOBOT'O BBIPAKEHUS; 3AIHCh

pEeLIEHUs C MOMOILBIO Pa3HbIX YACIOBBIX
BBIPAXKCHUI.

OdopmiieHre MaTeMaTUYECKON 3aMMCH: COCTABIICHUE
Y IIPOBEPKA HCTUHHOCTH MAaTEMAaTHYECKUX
YTBEPKIAECHUN OTHOCUTEIIBHO PA3HOCTHOTO CPABHEHUS
YHUCeJl, BeIMYUH (IJIMH, Macc U Tp.).
HuddepennmpoBanHoe 3agaHue: 00bSICHEHUE X012
BBITIOJTHEHHUS BBIYUCIICHHH 110 00pa3iry.

[IprMeHeHue paBril HOPSIAKA BBIIOJHEHUS JCUCTBUN;
00BSICHEHNE BO3MOXHBIX OIIHUOOK.

MoaenrpoBanue: UCNOIb30BaAHUE NPEAMETHON MOJIENN
CIO’)KETHOM CUTYALUH JIJI1 COCTABJIEHUS YACIOBOTO
BBIPaXXEHUSI CO CKOOKaMu

28



denepanpHas pabouast nporpamma | Maremaruka. 1-4 kiaccel

YMHOXEHUE 25 JlelicTBUS yMHOXEHUA VY4eOHbIi TUajor: yyacTue B 00CYKIEHUU BO3MOKHBIX

2.2 | ¥ 1ejcHue U JICTICHUS YUCEeN OLIMOOK B BBINIOJHEHUU apU(PMETUUECKUX JEHCTBUH.
B MIPAKTHUYECKUX JuddepenurpoBaHHbIe 3aaHUS HA YCTHOE
¥ y4eOHBIX CUTYalUsAX. | YMHOXEHHE U JICJICHUE, TIPOBEPKA MPABHIBHOCTH
Ha3sBaHuss KOMITOHEHTOB | BEIYMCIICHUH C UCTIOIB30BAHUEM MOJIEIN, 0OPATHOTO
JIEUCTBUM YMHOXKECHUS, JICUCTBUSL.
JETIEHUS. PaGora B rpymnmnax: npuBeeHre NPUMEPOB,
TabnuyHoEe yMHOKEHUE | MILTIOCTPUPYIOIIMX CMBICI apU(PMETUICCKHUX ACUCTBUI
B npeaenax 50. YMHOKEHUS, IEJICHUS; PEIICHUE IPAKTUYECKUX 3a]1a4
Tabmuunble cyyan Ha IPUMEHEHUE CMBICIIAa YMHOKEHHUS, JECICHUS.
YMHOKEHHUS, VYnpaxHeHus] Ha TPUMEHEHHE TEPMUHOJIOTUH,
JeJICHUs UCIIONb30BaHue MpaBuil (yMHOXeHHs Ha 0, Ha 1)
IIPYU BBIYUCIICHUSX IIPY BBIYUCIICHUM.
Y pEIIEHUN 3a]1a4. [IponeneBTrka Hccaea0BaTENbCKONW PaOOTHI:
IlepemecTurensHOE IIEPEMECTUTEIIBHOE CBOMCTBO YMHOXEHUS,
CBOMCTBO YMHOXEHHUS. 3aBUCUMOCTB MEXKIy KOMIIOHEHTOM U PE3YJIbTATOM
B3aumocBs3b NeicTBUs B apu(METHUECKUX BBIUYUCICHUAX
KOMITOHEHTOB
Y pe3yJbTaTa JICUCTBUS
YMHOKEHUS, TEUCTBUS
JEJICHUS

2.3 | Apudmerrnueckue 12 HewussecTHblil CpaBHEHUE 3HAUYEHNI YUCIIOBBIX BBIPAXKEHUH,

JEUCTBHS C YACIAMHU KOMITOHEHT JCHCTBUSA 3aIMCaHHBIX C TIOMOIIBIO OJHUX U TEX KE YUCEI

B npeaeax 100

CIIOKCHUS, NCUCTBUS
BBIYMTAHUS;, €TO
HaxO0XJICHUE.
YucnoBoe BbIpaXKEHUE:

1 3HAKOB JICHCTBHS, CO CKOOKaMH 1 0€3 CKOOOK.
Bb160p 4MCII0BOTO BBIPpAXKEHUS, COOTBETCTBYIOIIETO
CIO’)KETHOM CHUTYaIINU.

Pabota B mapax/rpynnax: HaX0XJeHHue U OObICHEHHE
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YTEHHUE, 3aMUCh,
BBIYMCIICHUE 3HAYCHMUS.
[Topsimok BBITIOJIHEHUS
JIEUCTBUM B YUCIIOBOM
BBIPAKECHUH,
COJZIepKaIIEM JEUCTBUSA
CJIO)KEHUSI U BBIYUTAHUSA
(co ckoOkamu/

0e3 ckoOOK) B mpejenax
100 (ue 6osee TpEx
JIEUCTBUH ); HAXOXKJICHHE
€ro 3Ha4YCHUs

BO3MO>KHBIX MTPUYHUH OIMHOOK B COCTaBICHUU
YUCJIOBOTO BBIPAXKEHUS, HAXOKICHUH €TI0 3HAYCHUS.
[IponieneBTHKA UCCIEAOBATENHCKONU PAOOTHI:
palLMOHAJIbHBIEC IPUEMBI BBIYUCIIEHUN

Hroro mo pazueny 56
Pa3nea 3. TekcToBbI€E 3a1a4H
3.1 | TekcroBbI€ 3aHaun 11 Urenwue, npeacraBicHue | CMBICIIOBOC YTCHUE TEKCTA 3a/1a9d C YIETOM

TEKCTa 3aJIauy B BHJIC
PUCYHKA, CXEMBI

WJIA IPYTOM MOJEH.
[Iman pemenus 3agauu
B JIBa JICUCTBUS, BEIOOD
COOTBETCTBYIOIIUX
TUTaHy apu(METUIECKUX
JIEMCTBUM. 3aIINCh
pellIeHus ¥ OTBETa
3agaun. Pemenue
TEKCTOBBIX 3aJ1a4

Ha MPUMEHEHHUE CMBICTIa

MIPEAJIaraeéMoro 3aJlaHusi: HalTU yCIOBUE

W/WJIHM BOTIIPOC 3a]1a4H; BBIOPATh MOIENb MTPEACTABICHUS
TeKcTa (KpaTKOM 3aMKcH); YCTAaHOBUTh KOJIUYECTBO
JICVCTBUAN B PELICHHH.

CpaBHEHUE pa3IMYHBIX TEKCTOB, OTBET Ha BOIPOC:
SBJISIETCS JIU TEKCT 3a7a4eil?

CooTHeceHue TeKCTa 3a7a4M ¢ €€ ULTIOCTpaIUeH,
CXEMOM, MOJICIbIO.

CocraBnieHue 3a7a4u Mo PUCYHKY (CXeme, MOJIEIIH,
PEILICHHIO).

HabGntonenue 3a 3MEeHEHHEM X0/ia pellieHUsl 3a1a4n
IIpU U3MEHEHUH YCIIOBUS (BOIIpOCa).
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apupMeTHIECKOro
NercTBUS (CIIOXKEHNUE,
BBIYMTaHUE, YMHOXKEHUE,
nenenne). PacuétHbie
3a/1a4M Ha YBEJIMUeHUE/
YMEHBIIICHUE BETUYUHBI
Ha HECKOJILKO €IUHUILL/
B HECKOJIBKO pa3s.
duxkcainus oTBeTa

K 3a/1a4€ U €T0 MpoBepKa
(popmynupoBanue,
MPOBEPKa

Ha JOCTOBEPHOCTb,
cle0BaHue TUIaHy,
COOTBETCTBUE
MIOCTaBICHHOMY
BOIIPOCY)

YpakHEHHUs: I03TAITHOE PELICHUE TEKCTOBOMN
3a71a4M: aHAJIU3 JAHHBIX, UX MPEICTABICHUE

Ha MOJIENIA U UCTIOJIb30BAHUE B XOJI€ MOUCKA UAEU
pELICHUS; COCTABJICHUE TUIaHA; COCTABIICHUE
apuMeTUUECKUX JEUCTBUN B COOTBETCTBUH C TIJIAHOM;
MCIIOJIb30BAHUE MOJIEIIU JIJI PEIICHUS, TOUCK JPYTrOoro
criocoba u Jip.

[TonydyeHue oTBETa HA BONPOC 3a7a4u Iy TEM
paccyxxaeHusi (6e3 BEIYUCIICHUN).

VYueOHbIi AUaNOor: HaX0XKICHUE OJTHOU U3 TPEX
B3aMMOCBSA3aHHBIX BEJIMUMH MPU PEIICHUU 3a/1a4
OBITOBOTO XapakTepa («Ha BpeMs», «Ha KYILTIO-
MpOAAXKY» U TIP.).

[Tonck pa3HbIX pEIICHUN OJHOU 3aJa4H.

Pasubie popmel 3amucu pemerus (opopmiaeHus).
Pa6ora B mapax/rpynnax. CocraBieHue

3a/1a4 C 3aJJaHHBIM MaTeMaTUYECKUM

OTHOLIEHHUEM, T10 3aJJaHHOMY YHCJIOBOMY
BBIPAXKECHHUIO.

CocraBiieHHe MOJIENH, TJIaHa PEUICHUS 3aJauH.
HaznaueHne cCkOOOK B 3aIUCH YUCIOBOTO BBIPAKEHUS
MIPU PEIICHUH 3a]1a4uu.

KOHTpoJIb 1 CAMOKOHTPOJIb NP PEIICHUH 3a/au.
AHanu3 00pa31oB 3aMiCH PEIISHUS 3a/1aun

10 ICCTBUSIM U C TOMOIIBIO YHCIIOBOTO

BBIpaKCHUS

Hroro no pazpeny

11
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Paznen 4. IlpocTpaHcTBeHHbIE OTHOLIEHUS ¥ reoMeTpUYecKkue Gurypnbl

4.1 | I'eomeTpuueckue 10 Pacno3snaBanue Urposeie ynpaxkaenus: «Onumm purypy», «Hapucyi
burypsl U U300pakeHne ¢burypy no uHcTpyKuun», «Haitnu mogenu guryp
reOMETPUYECKUX QUTYp: | B OKPYXKAIOIEM» U T. IL.
TOUKa, MpsiMasi, MpsAMON | YpaxkHenue: popmMyIupoBaHUE OTBETOB Ha BOIPOCHI
yroJi, JOMaHasl, 00 00111eM U Pa3TMYHOM T€OMETPUUECKUX PUTYD.
MHOTOYTOJIbHUK. [TpakTuueckas padora: rpaduyecKkre U U3MEpUTEIbHbIE
N3o6paxkenue JEUCTBUS NP yUETE B3aUMHOTO PACIoIOkKeHus: puryp
Ha KJIeT4aToi Oymare WIM UX YacTeH Mpu U300pa’KeHUN; CpaBHEHUE
IPSIMOYTOJIbHUKA c 00pa3LoM.
C 3alaHHBIMU JUIMHAMU | M300pakeHne JTOMaHbIX ¢ TOMOIMIBIO TMHEHKH
CTOPOH, KBajpara U OT pyKH, Ha HEIMHOBAHHOM M KJIeTYaTON Oymare.
C 3aJIaHHOU JUIMHOU KoncTpynpoBanue reomeTpudeckoi purypsr
ctopossl. [Toctpoenue u3 Oymaru no 3aJJaHHOMY IIPaBUITy WK 00pasiy.
OTpe3Ka 3aJJaHHOU TBOpueckHe 3a1aHus: OpUramMmu H T. II.
JUIMHBI C TIOMOIIBIO
JIMHEWVKU
4.2 | I'eomeTpudeckue 9 JUIMHa TOMaHOM. Pabora B mapax: u3smMepeHue AJIMHbI OTpe3Ka B pa3HbIX
BEJINYHMHBI W3mepeHue nepumeTpa | equHULAX (KJIETKa, CAHTUMETP); IOCTPOEHUE OTPE3Ka

JAHHOTO/U300paKeHHOTO
PSAMOYTOJIbHUKA
(kBazpaTa), 3aMuCh
pe3yabTaTa H3MepEHHUS

B CAaHTHMETpax

CO 3HAYECHHEM JJIMHbBI, YKa3aHHBIM B Pa3HbIX €IMHUIIAX.
CamocTOATENbHOE UBMEPEHUE PACCTOSHUN

C UCTIOJIb30BAaHUEM 3aJaHHBIX WU BEIOPAHHBIX €IMHUII.
[IpakTrueckue pabOThI: OPEACICHUE PA3MEPOB
T€OMETPUYECKUX (PUTYp Ha TJIa3, C TOMOIIBIO
U3MEPUTENBHBIX NHCTPYMEHTOB.

[TocTpoenue u 0603HaYEHUE TPSIMOYTOJIbHUKA

C 3aJJaHHBIMU JJIMHAMU CTOPOH Ha KJIeTYaTOl Oymare.
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HaxoxxneHue nepuMmerpa npsMOyroJIbHUKa, KBapara,
COCTaBJICHUE YUCJIOBOI'0 PABEHCTBA IIPU BBIYUCICHUU
[IepUMETpa IPSAMOYTOJIbHUKA.

VY4eOHbI Uaor: pacCTOSHUE KaK JUTMHA OTPE3Ka,
HaXO0XJECHHUE U IIPUKUIKA PACCTOSTHUM.
Hcnonb3oBaHue pa3anyHbIX HCTOUHUKOB HH(OpMaAUu
IIPY OIIPEIEIICHUHN Pa3MEPOB U NMPOTKEHHOCTEM.
['pynnupoBka reoMeTpuyecKuX GUryp 1mo pasHbiM
OCHOBaHMSIM

Hroro no pazgeny

19

Pa3nen 5. Marematuueckasi nngopmanust

5.1

MatemaTtudeckast
uHdopmarys

14

Haxoxnenue,
dbopmynupoBaHue
OJIHOTO-ABYX OOIIHNX
pU3HAKOB Habopa
MaTEeMaTHYEeCKHX
0OBEKTOB: YHCEI,
BEJIMYMH,
T€OMETPUIECKUX QUTYDP.
Knaccudukanms
00BEKTOB 110 33/TAHHOMY
WA CAMOCTOSITEIIbHO
YCTaHOBJICHHOMY
PHU3HAKY.
3aKOHOMEPHOCTbH B PATY
YHCEII, TEOMETPUUECKHUX
¢buryp, 00beKTOB

Pacnio3HaBaHue B OKpY)KaIOIIeM MHUPE CUTYaIUH,
KOTOPBIE 11eJIeC000pa3Ho CHOPMYIIMPOBATH Ha SI3BIKE
MaTEeMaTHUKH U PEIINTh MATEMaTHIECKIMH CPEJICTBAMHU.
Pabota ¢ nndopmanueii: YTeHue TaOIHIIBI
(pacricanue, rpadguk paboThl, CXeMY), HAXO0XKJICHHE
UHPOPMAITUH, yIOBJICTBOPSIIONICH 3 JaAHHOMY YCIIOBHIO
3aJja4H.

CocTtaieHre BOIIPOCOB IO Ta0JIHIIE.

Pa6ora B mapax/rpynmnax. Kanengaps. Cxembl
MapmpyToB. PaboTa ¢ nundopmarmeii: anamus
uH(pOpMaINK, IPEJCTABICHHON HA PUCYHKE U B TEKCTE
3a/laHusl.

OO0cy:x1eHre mpaBuil padOThI C JEKTPOHHBIMU
cpelcTBaMu 00ydeHUSs

33



denepanpHas pabouast nporpamma | Maremaruka. 1-4 kiaccel

ITIOBCETHEBHOM JKU3HMU.
BepHbie (ucTUHHBIE)

Y HEBEPHBIE (JIOKHBIE)
YTBEPIKICHMUS,
coJieprKaIiue
KOJIMYECTBECHHBIC,
IPOCTPAHCTBEHHBIC
OTHOIIICHHS,
3aBUCUMOCTH MEXKY
YHCIIAMHU, BEIMYNHAMHU.
KonctpyupoBanue
YTBEPKACHUMN

C UCTIOJB30BAHUEM CIIOB
CKaXKJIBIN», «BCEY.
Pa6ora c Tabnuamu:
U3BIICUCHHE

¥ UCTIOJIb30BaHUE

JUTSI OTBETA Ha BOIIPOC
uH(pOpMaIny,
MPEICTABICHHOMN

B Tabsumiie (TabJInIIbI
CIIOXKEHUS, YMHOKCHUS,
rpaduK JeXKypCTB,
HAOJII0JICHUS B IPUPOJIC
U 1p.).

Bnecenue naHHbIxX

B Ta0JINILY, TOTIOJHEHNE
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Mojieniel (cxeM,
U300paXKEeHUIA)
TOTOBBIMH YMCJIOBBIMHU
JAHHBIMHU.

AAropuTMBI (IPUEMBI,
npaBujia) yCTHBIX

Y MUCbMEHHBIX
BBIYHCJICHHUM,
VU3MEpPEHUU

Y TTIOCTPOEHUS
reOMETPUUYECKUX PUTyp.
[TpaBuna paboTsl

C DJIEKTPOHHBIMU
cpelncTBaMHu O0y4YeHUs
(amexTpoHHOU (hopMoH

ydeOHHKa,
KOMITBIOTEPHBIMU
TPEHAKEPAMM )

Hroro no pazneny 14

[ToBTOpEHNE NPONIEHHOTO 9

Marepuana

NTOroBbIii KOHTPOJIb 8

(KOHTpOJIbHBIE

Y TIPOBEPOYHBIE pAOOTHI)

OBIIEE KOJIMYECTBO 136

YACOB IIO ITPOI'PAMME
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3KJIACC
HaumenoBanue
No KomnuectBo [IporpammHuoe
pa3zesnoB U TeM XapakTepUCTUKA I€ITEIbHOCTH 00YyYaroINXCs
n/m 4acoB coJiepKaHue
y4eOHOro rpeaMeTa
Pa3znen 1. Unena u BeTHYHHBI
1.1 | Yucna 10 UYucna B npegenax 1000: | YcTHas u nucbMeHHast paboTa ¢ YuciaaMu: COCTaBICHUE

YTEHHE, 3aITHCh,
CpaBHEHHUE,
MPEJICTABIICHUE B BUJIC
CYMMBI pa3psiTHbIX
cinaraemMbix. PaBeHcTBa
Y HEPABEHCTBA: UTCHUE,
COCTaBJICHUE.
VBenunuenue/
YMEHBIIIEHUE YUCIIA

B HECKOJIBKO pa3.
Kpatnoe cpaBHeHUE
qucen

U YTCHUE, CPAaBHEHUE U YIIOPSAJ0UCHHE, TIPEICTABICHUE
B BHJIE CYMMBbI Pa3psIHBIX CJaraéMbIX U JIOMIOJTHEHUE
JI0 33JTaHHOTO YMCJIa; BBIOOP YHCEIT ¢ 3aJaHHBIMU
CBOMCTBaMU (YHCIIO €AUHUIL pa3psiaa, YETHOCTD U T. 11.).
[IpakTrueckas pabora: pazaudeHre, Ha3bIBAaHUE

Y 3alUCh MaTEMAaTUYECKUX TEPMUHOB, 3HAKOB;

UX WCIO0JIb30BAaHHUE HA TUCBME U B PEUH

npu GOpPMYITUPOBAHUU BBIBO/A, 00BSICHEHUH OTBETA,
BEJICHNY MaTEMAaTUYECKUX 3aMKCE.

Pa6ora B mapax/rpynmnax. O6HapyeHue U MpoBepKa
OOIIEro CBOMCTBA IPYIIIBI YUCEI, TOMCK YHUKAIBHBIX
CBOMCTB UHKCIIa U3 TPYIIIbI YHCEIL.

YrpakHeHHsI: MCTIOJIb30BaHHUE JIATUHCKUX OYKB

JUIS 3aICH CBOMCTB apu(PMETHICCKHUX ACHCTBUM,
0003HAaYEHUSI TEOMETPUIECCKUX PUTYD.
Urpbl-copeBHOBaHUS, CBSI3aHHbBIE C AHAIU30M
MaTeMaTH4YEeCKOT0 TEKCTa, paclpeieICHUEM YHCell
(Ipyrux 00BEKTOB) Ha TPYMIIBI IO OJJHOMY-JIBYM
CYILIECTBEHHBIM OCHOBAHUSIM, ITPEACTABICHUEM YUCIIA
pa3HbBIMU crioco0aMu (B BUJIE TPEAMETHON MOJIENH,
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CYMMBI Pa3psIHbIX CJIaraeMbIX, CJIOBECHOU

WM LU POBOI 3aMUCH ), UCTIOTB30BAHUEM YUCTIOBBIX
JAHHBIX JIJIs1 IOCTPOCHUST YTBEPKIACHUS,
MaTeMaTHYE€CKOTO TEKCTa C YUCIOBBIMU JaHHBIMU
(Hampumep, TeKCTa OOBSICHEHHUS ) U IPOBEPKHU €T0
HUCTUHHOCTHU

1.2

Beanunubl

Macca (enuHuIA
Macchl — IpamMm);
COOTHOIIICHHE

MEX Ty KUIOTPaMMOM
U TPaMMOM; OTHOIIICHHE
«TsDKeJiee/JIerdye Ha/By.
CTouMOCTb (€ IUHUIIBI —
pyOIIb, KOTICHKA);
YCTaHOBJICHHE
OTHOIICHHS «I0pOXKe/
JIEIIIEBIIE HA/BY.
CoorHolieHue

«I1eHa, KOJIMYECTBO,
CTOMMOCTEY

B IPAKTUYECKOU
CUTyaIUH.

Bpewms (enunuia
BPEMEHHU — CEKYH/Ia);
YCTaHOBJICHHE
OTHOIIIEHUS «ObIcTpee/
MEJJICHHEE Ha/By.

Y4eOHblil Auaor: o0CykIeHne MPAKTUYECKUX
CUTYallUi, B KOTOPBIX HEOOXOIUM NEPEX0]T OT OJTHUX
€IMHUL] U3MEPEHUS BEIIMUUHBI K IPYTUM.
VYcranoBieHue oTHOIEHUs (00JIbIlIe, MEHBIIIE, PABHO)
MEKy 3HAaYEHUSAMU BEJINYUHBI, TPEACTABIECHHBIMU
B Pa3HbIX €IMHUIIAX.

[IppuMeHeHne COOTHOIIEHUI MEKy BEIMYNHAMHU

B CUTYaIMSIX KYTUTU-TIPOJAXKH, IBHKECHHUSI, paOOTHI.
[Ipuknaka 3HaYEHUs1 BEIUYUHBI Ha IJ1a3, IPOBEpKa
U3MEPEHUEM, PACUETAMMU.

MoaenupoBaHue: UCOJIB30BAHUE NPEAMETHOM
MOZENH JI WITIOCTPALIMK 3aBUCUMOCTH MEXKIY
BeMYMHAMU (00JIbIIIe/ MEHBIIIE), X01a BHITOTHEHUS
apuMeTHIEeCKUX ACUCTBUH ¢ BeTMUYUHAMH (CIIOKEHUE,
BbIUMTAHHE, YBEINYCHUE/ YMEHBIICHUE B HECKOIBKO
pa3) B cilyyasiX, CBOJUMBIX K YCTHBIM BbIYUCICHUSIM.
KoMmmenTupoBaHue nepexoa OT OAHUX €INHHIL

K IpyTuM (OJHOPOIHBIM).

[IponieneBTHKA UCCIEAOBATENBCKONU PAOOTHI:
OIPEEIISTh C TOMOIBIO HU(PPOBBIX U aHAIIOTOBBIX
npuOOPOB, U3MEPUTEIIBHBIX HHCTPYMEHTOB JIJTUHY,
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CoOTHOIIIEHUE «HAYalo0,
OKOHYaHHE,
MPOAOIIKUATEIBHOCTD
COOBITHS

B [IPAKTUYECKOU
CUTYallUH.

JlnuHa (enuHUIIA
JUTUHBI — MUJUTUMETD,
KWJIOMETD);
COOTHOIIIEHUE MEXKTY
BEJIMUMHAMH B Ipeieaax
TBICSTUH.

[Inomane

(€QMHUIIBI IUIOIAAN —
KBaJIpaTHBIA METP,
KBaJIPATHBIA CAHTUMETD,
KBaJIpATHBINA JIEUUMETP,
KBaJIpaTHBI METP)

Maccy, BpeMs; BBIMIOJIHATh MPUKUAKY U OLICHKY
pe3ylibTaTa U3MEPEHUI; ONIPENEIATh
MIPOJIOHKUTEIILHOCTh COOBITHS

Hroro no paspeny

18

Pa3nen 2. Apudpmerudeckue aeicTBus

2.1

Brruncienus

40

VCTHBIC BRIYUCIICHMS,
CBOJUMBIC K JICUCTBUSIM
B nipenenax 100
(TaGmmuHOE

Y BHETAOJIMYHOE
YMHOKEHHE, JICTICHHUE,
JNEUCTBUS C KPYTJIbIMU

VYrpaxHeHus: yCTHbIE U MTUCbMEHHbIE TPUEMBI
BBIYKCJICHUM.

VY cTHOE BBIUKCIICHHE B CITyYasiX, CBOJAUMBIX

K faevictBusM B ipenenax 100 (meiicTBus ¢ necsiTkamu,
COTHSIMHM, YyMHOXEeHHE U faenenue Ha 1, 10, 100).
HewictBus ¢ unciaamu 0 u 1.

[Ipukuaka pe3ynbTara BHIIIOJHEHUS IEUCTBUSL.
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YUCTIAMH ).

IInceMeHHOE CI10XKEHHUE,
BBIYUTAHUC YHCET

B npenenax 1000.
JIEUCTBUS C UMCIIaMU
Owml.

ITuceMenHOE
YMHOEHHUE B CTOJIOUK,
MMMCHbMEHHOE JICJICHUE
yrojikoMm. [TuceMeHHoe
YMHOKEHHE, JETICHNUE
Ha OJHO3HAYHOE YHCIIO
B npenaenax 100.
IIpoBepka pesynbTaTa
BBIYUCIICHUS (ITPUKHUIKA
WJIU OIICHKA pe3yJibTaTa,
obpaTtHoe JelicTBHE,
MIPUMEHEHUE aJIrOPUTMa,
HCII0JIb30BAHHE
KJIBKYJIATOPA).
[lepemecTuTensHOE,
couyeTaTeIbHOE CBOMCTBA
CIIOKEHUS, YMHOXKCHUS
MIPY BBIYUCIICHUAX

KomMeHTHpoBaHHE X012 BBIYUCICHHM

C UCIIOJIb30BAHMEM MATEMATUYECKON TEPMHUHOJIOTHH.
IIprMeHeHue paBuil HOPsIAKA BBIIIOJHEHUS JEUCTBUN
B MPEJIOKEHHON CUTYaLlMU U NIPYU KOHCTPYHUPOBAHUE
YUCJIOBOT'O BBIPAXKEHHUS C 3aJaHHBIM MOPSIAKOM
BBINOJIHEHUS ICUCTBUU.

CpaBHEHUE YHCIIOBBIX BBIPAXKEHUM 0€3 BHIYUCIICHUH.
VYrpaxHeHre Ha CAMOKOHTPOJIb: 00CYKIeHUE
BO3MOJKHBIX OIIMOOK B BBIYMCIIEHUSAX IO aJITOPUTMY,
MIPY HAXOXJCHUHU 3HAYEHHUS YHCIOBOTO BBIPAKEHUS.
OrneHka palMoHaIbHOCTH BBIYUCIICHUS.

[TpoBepka xo/1a U pe3yabTaTa BHIIIOJTHEHUS 1CHCTBUS.
HuddepenumpoBanHoe 3a1aHKe: MPUBEICHNIE
MPUMEPOB, UILTFOCTPUPYIOIIUX CMBICII JI€TICHUS

C OCTaTKOM, MHTEPIPETALUIO PE3YyJIbTaTa ICICHUS

B IPAKTUYECKOW CUTYAIUH.

OdopmiieHre MaTeMaTUYeCKON 3aMMCH: COCTABIICHUE
Y IIPOBEPKA MPABUIIBHOCTH MaTEMATUUECKUX
YTBEPKIAECHUN OTHOCUTEIIBHO HA0Opa MaTEMATHUECKUX
O0BEKTOB (YHCEIl, BETUYNH, YACIOBBIX BHIPAKEHUH,
TEOMETPUUYSCKHUX UTYP).

HabGmronenne 3aKkOHOMEpPHOCTEH, 0011IeTO U Pa3TUIHOTO
B XOJI€ BBITIOJHEHUS IEUCTBUM OTHOU CTYIICHH
(clioXeHUs- BBIYUTAHUS, YMHOXKECHUS -ICICHUSA ).
VYpaxHEeHU: AIITOPUTMBI CIOKEHUS U BBIYUTaAHUS
TPEX3HAYHBIX YHUCEN, AEJIEHUS C OCTATKOM.

PaboTa B mapax/rpymnmnax: COCTaBIIEHHE HHCTPYKIIUU
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YMHOKCHUSI/ IeTICHUS Ha KPYTJIOE YUCIIO, TCTCHUSI
quces mogoopomM

2.2

YucnoBble BIpaKEHUs

Haxoxnenue
HEU3BECTHOT'O
KOMIIOHEHTA
apudmeTHIecKoro
JIeHCTBUS.

[lopsinok neucTBum

B UHCJIOBOM BBIPQ)KCHHH,
3HA4YEHHUE YHCIOBOTO
BBIPKCHUSI,
co/ieprKallero
HECKOJIBKO JICUCTBUU
(co ckoOkamu/

6e3 CKOOOK),

C BBIYHCIICHUSIMH

B ipeaenax 1000.
OnHOpoIHbBIC
BEJIMUMHBI: CJIOKCHHE
1 BEIYUTAHUE

MonenupoBaHue: UCII0JIb30BaHUE MTPEAMETHBIX
Mozenel 1t 00bsICHeHUs criocoba (mpuéma)
HAXO0XJAEHUS HEM3BECTHOI'O KOMIIOHEHTA
apu(pMeTHIEeCKOro JIeUCTBHUS.
HuddepenurpoBaHHbie 3aJaHUs: YCTAHOBIECHUE
NOpsiAKa ACUCTBUN TIPY HAXO0XKIEHUW 3HAYCHHUSI
YHCIIOBOTO BBIPAYKEHUS

Hroro no pasneny

47

Pasznen 3. TexkcToBbIC 3a0a4H

3.1

Pabora ¢ TekcToBOM
3aauen

12

Pabora ¢ TekcToBOMI
3a7a4en: aHaJIN3 JaHHBIX
1 OTHOIIICHUIA,
MPEICTABIICHUE

Ha MOJICIIH,

MopenupoBaHue: COCTaBICHUE U HCTIOJIb30BAHHE
MOJEeNH (PUCYHOK, cXeMa, Tadauna, quarpamma,
KpaTKasi 3alKCh) Ha Pa3HbIX dTanax peuieHus 3aJauH.
KoMmMmeHTHpoBaHue: OMMcaHue X0a PacCyKICHUS
JUISL pEIeHUs! 3a/1a4u: 10 BOIIpOcaM,
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IJJAHUPOBAHUE X012
pelIeHus 3aa4u,
pelIeHue
apu(pMeTUYECKUM
croco6oMm. 3anuch
pelleHus 3aa4u

10 JEUCTBUIM

Y C TIOMOIIIBIO
YUCJIOBOTO
BbIpakeHus. [IpoBepka
pEILIEeHUs U OLICHKA

C KOMMEHTHPOBAHUEM, COCTABIICHUEM BBIPAYKEHUSI.
YrpakHeHHs Ha KOHTPOJIb 1 CAMOKOHTPOJIh

IIPY pEIICHUY 3a/1a4.

AHanu3 o0pa3iioB 3alUCH PEIICHUS 3a/lauu

0 ICWCTBUSM M C TIOMOIIIBIO YHCIIOBOTO BHIPAKEHUS.
MonenupoBaHue: BOCCTAHOBICHUE X0/1a PEIICHUS
3aJ1a4y¥ 110 YUCITIOBOMY BBIPAKCHHIO WIIH JPYTON 3aIUCH
€€ pelIeHus.

CpaBHeHue 3a1au.

dopmyMpoBaHUE TIOJHOTO M KPAaTKOTO OTBETA

K 3aj1a4e, aHaJIu3 BO3MOYKHOCTH JIPYTOro OTBETa

TI0JIy9EHHOTO WJIM APYTOro crnoco0a ero moJiydeHus
pe3ynbTaTa

3.2 | Pemtenune 3agau 11 3agauu VYueOHbI AUaNor: HaX0XKJICHUE OJTHOU U3 TPEX
Ha MMOHMMAaHHE CMBICa B3aMMOCBSA3aHHBIX BEJIMUYMH MIPU PEIICHUU 33124
apupMeTHIECKUX («Ha IBWKEHHUEY, «HA pabOTy» U IIp.).

JIeUCTBUH (B TOM YHCIIC
JIEJICHUS] C OCTAaTKOM),
OTHOILICHUU
(OosbIIe/MEHBIIIE HA/B),
3aBUCUMOCTEN (KyTLIs-
IpoJaxa, pacu€r
BPEMEHH, KOJINUECTBA),
Ha CpPaBHEHHE
(pa3HOCTHOE, KPaTHOE).
Jlons BeTM4uHBL:
MOJIOBUHA, TPETH,

Pabota B mapax/rpynmnax. Pemenue 3aqa4d ¢ KOCBEHHOM
(bOopMyITHPOBKOIA YCIIOBHS, 3a7]a4 HA JICTICHHE

C OCTaTKOM, 3aJ1a4, WILTIOCTPUPYIOIIUX CMBICIT
YMHO>KEHHUS CYMMBI Ha YUCJIO; 0(OPMIICHUE PA3HBIX
CIIOCOOOB PEIIeHUs 3a/1auu (HapuMep, MpruBeIcHUE

K €JIMHUIIE, KPaTHOE CPAaBHEHHE); TIOUCK BCEX PEIICHUIA.
[TpakTuyeckas paboTa: HAXOXKECHUE JOJTU BEITHMYUHEI.
CpaBHeHHE 10JIe OJTHON BEJTMYUHBI
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YETBEPTH, [T,
necATasi 4acTh

B IIPAKTUYECKON
CUTyalluH; CPAaBHEHUE

JIOJIEUN OJTHOM BEJIMYUHEIL.

3amaur Ha HaXOXKIEHUE
JIOJIUA BEJIUYUHBI

Uroro no pazgeny

23

Pasnen 4. [IpocTpaHCcTBEHHbIE OTHOIIEHUSI

U reoMeTpuyecKue (purypsl

4.1

['eomeTpuueckue
burypsr

9

KoHcTpyupoBanue
reOMeTpUIEeCKUuX QUryp
(pa3buenue Guryps

Ha YaCTH, COCTaBJICHUE
burypsl u3 yactei).
N3obpaxkenue

Ha KJIeTyaToi Oymare
IPSIMOYTOJIbHUKA

C 3aJIaHHBIM 3HAYCHHUEM
momaau. CpaBHEHHE
wiomaaei puryp

C TIOMOIIIBIO HAOXKEHUS

HccnenoBanue 00bEKTOB OKPYKAIOUIETO MUpa:
COTNIOCTABJICHUE UX C U3YUYCHHBIMU F€OMETPUUECCKUMU
dbopmamu.

Yrnpaxnenue: rpadhudecKue U U3MepUTEIbHbIC
JNEUCTBUS NIPU OCTPOCHHUH NPSIMOYTOJIbHUKOB,
KBaJIpaTOB C 3aJJaHHBIMH CBOMCTBaMH (JIJTMHA CTOPOHBI,
3HaYEHUE NEPUMETPA, TUIOIIAJIN); ONIPEACICHUE
pa3MepoB NPEIMETOB Ha TJ1a3 C MOCIEAYIOMIEH
MIPOBEPKOUN — UBMEPEHUEM.

[IponieaeBTHKA HCCIIEIOBATENBCKON PAOOTHI: CPAaBHEHHE
buryp no miomaan, IepuMeTpy, CpaBHEHHE
OJHOPOJHBIX BEJIMYMH.

KoHncTpynpoBanue n3 6ymaru reoMeTpudeckoi
Gburypsl ¢ 3a1aHHON JJIMHON CTOPOHBI (3HaUYCHUEM
nepuMeTpa, IIoan).

MBEICIIEHHOE MPEICTABICHUE U SKCIIEPUMEHTAIbHAS
IIPOBEPKA BO3MOKHOCTH KOHCTPYUPOBAHUS 3a1aHHON
reoOMEeTPUIECKON (Urypbl
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4.2 | I'eomeTpuueckue 13 [Tepumetp KoMmmeHTHpoBaHUEe X0/a U pe3yJibTaTa MOUCKa
BEJINYUHBI MHOTOYTOJIbHHUKA: uH(OpMaIKK O TUIOLIAIU U CTIoco0ax €€ HaxXOXKICHHUS.

U3MEpPEHHUE, dopMyIupoOBaHUE U MPOBEPKA UCTUHHOCTH
BBIYHCJICHHE, YTBEPKIACHUN O 3HAUCHUSIX TCOMETPUUECKUX BEJTUYMH.
3aIUCh PAaBEHCTBA. HaxosxneHue miomaay npsMoyrojibHUKa, KBaapaTa,
I/I3MepeH1/1e IUIOIIAIH, COCTABJICHUC YHUCJIOBOI'O paBCHCTBA IIPU BBIYHUCIICHUHN
3amuCh pe3ysbTara IUIOUIAAN MPSAMOYTOJIbHUKA (KBaIpaTa).
U3MEPEHUS VYueOHBbIi 1Uanor: COOTHOIICHUE MEXIY €TUHUIIAMHU
B KBaJIPaTHBIX IUIOIIA/IU, TIOCJIEI0BATEIbHOCTD IeMCTBUM
CaHTHUMETpax. MIPH TIEPEXO0I€ OT OAHOUN €IMHUITBI IO K APYTron
Brruucnenue momanu
MPSAMOYTOJIbHUKA
(kBagpata) ¢ 3alaHHBIMU
CTOPOHAMH, 3aIUCh
paBEeHCTBA

Hroro 1o pazaeny 22

Paznen 5. MaTtematudeckasi uHgpopmanus

5.1 | Maremarndeckas 15 Kiaccudukanmst Pabora B rpynmnax: moAroToBKa CyXACHUS

uHpopmManus 00BEKTOB 110 IBYM 0 B3aMMOCBS31 U3YYaE€MbIX MATEMATUUECKUX MTOHATHIA

MIPU3HAKAM. 1 (HDaKTOB OKpY Karolel 1elCTBUTEIILHOCTH.

Bepuble (MCTUHHBIE)

Y HEBEPHBIE (JI0KHBIE)
YTBEPKJICHUS:
KOHCTPYHPOBaHHUE,
npoBepka. Jlornueckue
paccyXJIeHust

CO CBSI3KaMU

[Ipumepsl cuTyaiuii, KOTOpbIE LETeCO00pa3HO
dbopMyTHpOBaTh Ha A3BIKE MATEMATUKH, OOBICHATh

U JJ0OKa3bIBaTh MAaTEMaTUYECKUMU CPEACTBAMH.
OdopmiieHre MaTeMaTHYECKOM 3aIHCH.
HuddepennmpoBanHoe 3aaHUE: COCTABICHUE
YTBEPXKACHUS Ha OCHOBE MH(POpMAIUH,
MpeACTaBICHHON B TEKCTOBOU (popMe, UCTIONb30BaHUE
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«eCI ..., TO ...»,
«IIOATOMYY, «3HAUUTY.
N3Bneuenue

Y UCTIOJIb30BaHUE

JUIS1 BBITIOJIHEHUS
3a/laHui HTHPOPMALIUH,
MIPEICTABICHHON

B Ta0JIUIAX C JaHHBIMU
0 peaJIbHBIX MPOIEccax
U SIBJICHUSX
OKPY’KaIoIIero Mupa
(Hanpumep, pacIucaHue
YPOKOB, ABUKEHHUS
aBTOOYCOB, TIO€3/I0B);
BHECEHHE JaHHBIX

B TaOJIUILY; TOTIOJTHCHUE
YyepTeka JaHHBIMHU.
dopMaIM30BAHHOE
ONHUCaHUE
MOCJIEIOBATEIbHOCTH
NEeUCTBUM (MHCTPYKLIHUS,
IJ1aH, CXema,
aJITOPUTM).

CronbuaTas quarpaMma:

YTEHUE, UCTIOIH30BAHUE
JAHHBIX JJIs1 peIICHUS
Y4EOHBIX U

CBSI30K «E€CIU ..., TO ..)», «IOITOMY», «3HAUUTY.
OdopmieHue pe3ynbTaTa BEIUUCICHUS IO aJITOPUTMY.
Hcnonb3oBaHne MaTEMAaTHYECKON TEPMUHOJIOTUH

JUIS ONMCAHUS CHOKETHOU CUTYallMU, OTHOLICHUN

Y 3aBUCHMOCTEH.

[IpakTrueckue pabOTHI 110 YCTAHOBICHUIO
MTOCJICJOBATEIILHOCTU COOBITUM, ICHCTBUM, CIOJKETA,
BBIOOPY M TIPOBEPKE Crocoda AeHCTBUS

B IIPE/JI0KEHHOM CUTYALIMU 1JIsl pa3pelieHUs
npoOJieMbl (MJIM OTBETA HA BOIIPOC).

MoaenvpoBaHue NpeajioKeHHON CUTyalluu,
HaXO0XJECHUE U TIPEJICTABICHUE B TEKCTE

WM rpa)MuecKu BCEX HAMICHHBIX PEIIeHUM.

Pabota ¢ anroputmMaMu: BOCIIPOU3BEICHHE,
BOCCTAHOBJICHHE, UCIIOJIb30BaHNE B OOIIMX U YaCTHBIX
ClIy4asiX aJITOPUTMOB YCTHBIX U MMUCbMEHHBIX
BBIYMCIICHUH (CII0)KEHUE, BEBIYMTAHUE, YMHOXKEHHUE,
JIeJICHHE), TIOpsiKa ACHCTBUIN B UUCIOBOM
BBIPAYKCHU U, HAXO0XKJICHUA TIEpUMETpPa U IJIOIIAI1
MPSIMOYTOJIbHUKA.

Pabota ¢ undopmarueii: uteHue, CpaBHEHNUE,
WHTEPIIpETAIMsl, UCIIOJIb30BAHNUE B PEIICHUHU JIAHHBIX,
MpEeACTaBIEHHBIX B TAOIMYHOU popMe (Ha nuarpaMmme).
Pa6ora B mapax/rpynnax. PaboTa mo 3amannomy
aJITOPUTMY.

Y cTaHOBIEHHE COOTBETCTBUS MEXTY Pa3HBIMH
criocobamMu TpecTaBiaeHust ”HGOpPMaIUH
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IPAKTUYECKUX 3a]ad.
ANTOpUTMBI U3yYEHHUS
MaTepHaa, BHITOJIHEHUS
00ydJaromux U TECTOBBIX
3aJJaHUM HA JOCTYIHBIX
AJIEKTPOHHBIX CPEJCTBAX
oOy4deHus
(MHTEpaKTUBHOM OCKE,
KOMIIBIOTEpE, IPYTUX

(WTroCcTpalys, TEKCT, Ta0IuIa).

JlonosiHeHHE TaOIUI] CJI0KEHUS, YMHOKECHHUSI.
Pemenue npocreinx KOMOMHATOPHBIX U JIOTHYECKUX
3a7a4. YUYeOHBIA AUAJIOT: CHMBOJIBL, 3HAKH,
MUKTOrPaMMBbI; UX UCIIOJIb30BaHUE B MOBCEIHEBHON
JKU3HU U B MaTeMaTHKe.

CocraBneHue npaBuil paboThl C U3BECTHBIMU
AJIIEKTPOHHBIMU cpeficTBamMu o0ydeHus (DY,
TPEHAXKEPHI U 1IP.)

YCTPOMCTBAX)
Uroro o pazaeny 15
[ToBTOpEHME TPOUICHHOTO 4
Marepuana
HTOroBsiit KOHTPOJIL 7
(KOHTPOJIBHBIC
Y TIPOBEPOYHBIE pabOTHI)
OBUIEE KOJIMYECTBO 136
YACOB I10 ITPOT'PAMME
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4KJIACC
Haumenosanue
No KomnuectBo [IporpammHuoe
pas3aenoB U TEM XapakTepuCTUKA ACSATEIbHOCTH 00yUarOIINXCS
n/m 4acoB coJiepKaHue

y4eOHOro rpeaMeTa

e 1. Uucsia v BeJIMUYMHBI

Yucna

11

Yucna B nipeaenax
MWIJIMOHA: YTEHHUE,
3aIuCh, TOPA3PATHOE
CpaBHEHUE
ynopsigodenue. Hucio,
OoJIbIIIee WIIM MEHBIIICE
JTAHHOT'0 YKnCiIa

Ha 3aJ1JaHHOE YUCIIO0
pa3psAAHBIX EIUHULL,

B 3a/IaHHOE YHUCJIO pa3

VYnpaxHeHus: ycTHasi U TUCbMEHHasi paboTa

C UMCJIAaMU: 3alIUCh MHOTO3HAYHOTO YKCJIA, €T0
MPEJICTABIICHNE B BUJE CYMMBI Pa3psIHBIX CJIaracMblX;
KJIACCHI M pa3psibl; BEIOOP YKCeN C 3aJaHHBIMU
CBOMCTBaMHM (YMCJIO Pa3psIAHBIX €IUHUL, YETHOCTD
uT. 1.).

MopenrpoBanre MHOTO3HAYHBIX YUCEN,
XapaKTEPUCTHKA KIACCOB U pa3psii0OB MHOTO3HAYHOTO
quCIa.

VY4eOublit nuasnor: GopMyIupOBaHHUE U TPOBEPKA
VMCTUHHOCTHU YTBEPKACHUS O YHUCIIE.

3anuch yncia, 00J1aJa0Iero 3aJaHHbBIM CBOHCTBOM.
Ha3zbiBaHue u 00bsicCHEHHE CBOMCTB YUCIA:
4ETHOE/HEUETHOE, KPYTIIoe, TPEX- (YETHIPEX-, TIATHU-,
IIECTH-) 3HAYHOE; BEJACHHE MAaTEMAaTHICCKUX 3aITUCCH.
Pa6ota B mapax/rpynmnax: yrnopsjio4eHue
MHOTO3HAYHBIX YHCEN; KIIACCH(PUKAIIHS YUCEIT

10 OJJHOMY-JIBYyM OCHOBaHMSIM; 3aITUCh OOILIEr0
CBOWCTBA I'PYIIIbI YHACEIL

[IpakTrueckue pabOThl: YCTaHOBIICHHE MTPaBUIIa,

10 KOTOPOMY COCTABJIEH PAJ YACEI, IPOAOILKEHUE
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psiia, 3all0JIHEHUE MPOITYCKOB B PSy YUCEIL; OIIMCAHUE
MOJIOXKEHUSI YHCTIA B PATY YHCENT

1.2

BeaununHbr

12

BenuuuHebl: cpaBHEHUE
00BEKTOB IO Macce,
JUTMHE, IO,
BMECTHUMOCTH.
Enuanner Maccel —
IIEHTHEpP, TOHHA;
COOTHOIIIEHUS MEXITY
CAMHUIIAMHA MaCCHI.
Enunutier BpeMenu
(cyTku, HEnens, MecHll,
roJl, BEK), COOTHOILICHHE
MEXKy HUMU.
EAvHuLbI JJTHHBL
(MULIMETD,
CaHTUMETp, JECUUMETP,
METp, KUJIOMETP),
II01a a1 (KBaIpaTHbIN
METp, KBaJIpaTHBIN
CaHTUMETD),
BMECTUMOCTH (JIUTP),
CKOPOCTH (KHUJIOMETPHI
B 4ac, METPbI B MUHYTY,
METpPBI B CEKYHIY);
COOTHOUIEHUE MEXTY
eAMHULIAMH B TIpeiesiax

OOcyxaeHre NpaKTUYEeCKUX CUTyalui.
Pacno3HaBanue BEITUYHMH, XapaKTEPU3YIOLIUX MTPOLIECC
JBUXEHUS (CKOPOCTb, BPEMSI, PACCTOSIHUE), PAOOTHI
(MpOU3BOIUTENBHOCTD TPY/IA, BpeMs paboThl, 00BEM
pabor).

VYcraHoBIeHHE 3aBUCUMOCTEN MEXKy BETMUMHAMH.
VYnopsioueHue no CKOpocT, BpEMEHHU, Macce.
MonenupoBaHue: COCTaBICHUE CXEMbI IBHKCHHUS,
paboTHL.

KommenTHpoBaHue: npeacTaBieHue 3Ha4eHUs
BEJIMYMHBI HA OCHOBE CO/IEPKATEIBHOTO CMBICIIA;
oopmiieHne MaTeMaTHYECKUX 3aMUCeN.
JudepeHurpoBaHHble 3a1aHNS: 3aIIUCh B BUJIE
paBeHCTBa (HEpABEHCTBA) pe3yJibTaTa Pa3HOCTHOTIO,
KpPaTHOT'O CPaBHEHHUS BEJIMYUH, YBETUYCHUS/
YMEHBIIEHUS 3HAUEHHUS BEJIMYMHBI B HECKOJIBKO Pa3.
[IponeneBTHKA MCCIIEIOBATENHCKON PAOOTHI:
OIpEeNENATh C MOMOUIBIO HU(PPOBBIX U aHAIOTOBBIX
npubOpPOB Maccy NpeaMeTa, TeMIepaTypy (Harpumep,
BO/JIbI, BO3/lyXa B IOMEUICHUH ), CKOPOCTb JIBUKCHHUSI
TPAHCHOPTHOI'O CPEJCTBA; ONPEAEIATH C TOMOIIBIO
U3MEPHUTEIBHBIX COCYI0B BMECTUMOCTD; BBITIOJIHSITH
NPUKHUJIKY U OLEHKY pe3yibTaTa U3MEepeHH
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100 000. [Tons
BCJIMYUNHBI BpeMeHI/I,
MacCcChI, AJIMHBI

Uroro no pazaeny 23
Pasnen 2. Apudmeruueckue eiicTBUs
2.1 | Beruucnenus 25 ITucsMeHHOE coKeHne, | YIPaKHCHHS: YCTHBIC BEIYMCIICHUS B TIPeIeiax cTa

BBIYMTAHUE
MHOTI'0O3HAYHBIX YHCEJT
B IIpe/iesIaX MUJUTHOHA.
ITuceMenHOE
YMHOKEHUE, JICJICHHUE
MHOT'O3HAYHBIX YHCEJT
Ha OJHO3HA4YHOE/
JIBY3HAYHOE YHCIIO

B nipeaenax 100 000;
JICJICHUE C OCTATKOM.
VYMHOXKEHUE/ NeIEHIE
Ha 10, 100, 1000.
CBoiicTBa
apudmeTrnuecKux
JICUCTBUU U UX
MIPUMEHEHHUE

JUIS. BBIYUCJICHUH.
[IpoBepka pe3ynbTara
BBIYHCJICHUH, B TOM
YHCJIE C ITOMOIIBIO
KaJIBKYJISTOpA.

U CITy4asiX, CBOJIMMBIX K BBIUHUCIICHUSIM B MpEiesax CTa.
OOcyxJIeHre U TPUMEHEHHE: allTOPUTMbI MUChbMEHHBIX
BBIYHMCJICHUH; MPOBEPKa X0j1a (COOTBETCTBUE
ITOPUTMY, YACTHBIE CITyYau BBIMTOJHEHUSI ICUCTBUH )
Y pe3yJibTaTa JeUCTBUS.

KomMeHTHpoBaHME: X042 BBITIOJHECHUS
apu(METHIECKOTO JICUCTBUS 10 AITOPUTMY,

HaX0 KJICHUSI HEU3BECTHOIO0 KOMIIOHEHTA
apu(pMEeTHUUECKOTO JEHCTBHUS.

VYueOHbIi auanor: 00CyKIeHUe TOMyCTUMOTO
pe3yJibTaTa BBIMOJHEHUS JICHCTBUSI HA OCHOBE
3aBUCUMOCTH M€Y KOMIIOHEHTAMH U PE3yJIbTaTOM
JIEUCTBUS (CJIOKEHUS, BBIYMTaAHUSI, YMHOKECHHUS,
JICTICHUA).

YrpaxHeHHs : MPOTHO3WPOBAHHUE BO3ZMOYKHBIX OIIMHOOK
B BBIUMCJICHUSIX 110 AJITOPUTMY, NPU HAXOKJICHUU
HEM3BECTHOT'O KOMITOHEHTa apu(PMETHICCKOTO
JICUCTBUSL.

3aaHus HA TPOBEICHUE KOHTPOJIS U CAMOKOHTPOJIA.
CaMocCTOSITeIbHOE TPUMEHECHUE TPUEMOB YCTHBIX
BBIYMCIICHUN, OCHOBAHHBIX Ha 3HAHUU CBOMCTB

48



denepanpHas pabouast nporpamma | Maremaruka. 1-4 kiaccel

YMHOXEHUE U [eJICHNE
BEJINYNHBI
Ha OJHO3HAYHOE YHUCJIIO

apupMeTHUYEeCKUX IEUCTBUIA U COCTaBa YHCIIA.
[TpakTuyeckue pabOThI: BHIMOIHEHUE CIIOKEHUS

U BBIYMTaHUA 10 anroputMy B npenenax 100 000;
BBIIIOJIHEHUE YMHOXKEHUS U ICJICHUS.

YMHOKEHHE U JAeJIEHUE KPYTIIbIX Yncen (B TOM Yuciie
Ha 10, 100, 1000).

HaGmonenue: npuMepsl palliOHAIbHBIX BRIYUCICHUH.
Hcnonb3oBaHue CBOMCTB apuPMETHUECKUX JTEUCTBUI
TSl y100CTBA BBIYMCIICHUM.

PaboTa B mapax/rpynnax: npuMeHEHHE pa3HbIX
CIIOCOOOB MPOBEPKHU MPABUIBHOCTH BHIYMCIICHUN;
VCIIOJIb30BAHUE KAJIBKYJIATOPA ISl TPAKTUYECKUX
pacye€roB

2.2 | UucnoBble BhIpaKEHUSA 12 ITouck 3HaueHus Hcnonb3oBanue OyKB A1 0003HAYEHUS YHCET,
YHUCJIOBOT'O BBIPAXKEHHUSI, | HEU3BECTHOTO KOMIIOHEHTA JIEVCTBUSI.
cozieprKalero [Tonck 3HaUEHUS YUCIOBOT'O BBIPAKEHHUS, COAEPIKAILETO
HECKOJIbKO JICHCTBUI 3—4 netictBus (co ckoOkamu, 6€3 CKOOOK).
B npenenax 100 000. CamocrosTenbHas TPOBEPKA MPABUIIBHOCTH
PaBeHCTBO, cojieprkaliiee | HAXOKICHUS 3HAUCHUS YMCIOBOTO BBIPAXKECHUS
HEHU3BECTHBIN (c onopoii Ha IpaBUJIa YCTAHOBJICHUS MOPSIIKA
KOMIIOHEHT JIEHCTBUH, aITOPUTMBI BBITIOJTHEHUS apu(PMETHIECKIX
apudmeTHIecKoro JNEUCTBUM, IPUKUIKY PE3YyJIbTATA).
JICUCTBUS: 3aIUCH, Pabota B rpynmnax: npuBeeHUE MPUMEPOB,
HAXO0XKJIEHUE WJUTFOCTPUPYIOIIUX CMBICI U XOJ1 BBIMIOJTHEHUS
HEW3BECTHOT'O apu(pMETHICCKUX JCHCTBHI, CBOWCTBA JSHCTBUI
KOMITOHEHTA

Uroro mo pazmeny 37
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Pa3gea 3. TekcToBbIC 3a1a4N

3.1

Pemenne TeKCTOBBIX
3a1a4

20

PaGota ¢ TekcToBOM
3aJlaueu, pereHue
KOTOpO# conepk uT 2—3
JICKCTBUS: aHAJIN3,
MIPE/ICTABJICHHE

Ha MOJIEJH;
TJIAHUPOBAHUE U 3aMMHUCh
pelieHus ; mpoBepka
pelieHus 1 OTBETA.
Amnanu3 3aBUCUMOCTEH,
XapaKTEPU3YIOLIUX
MPOLIECCHI: IBUKEHUS
(ckopoCTb, BpeMmH,
MPONIECHHBINA MY Th),
paboThI
(TpOU3BOIUTENBHOCTD,
BpeMsi, 00bEM paboThI),
KYIUTU-TIPOIaKH (1I€Ha,
KOJIMYECTBO,
CTOMMOCTB) U PEIICHUE
COOTBETCTBYIOIINX
3aaa4. 3agauun

Ha YCTaHOBJICHUE
BpEMEHH (Haua’o,
MPOJIOJKUTENHOCTh

Y OKOHYaHUE COObITHUSA),

MopennpoBaHue TEKCTa 3aJa4H: CXeMa, pUCYHOK,
TabnuIa, KpaTkas 3aruch; NCMOIb30BaHNE
TeOMETPUUYECKUX, TpadhUIeCKIUX 00pa30B B X0/
peleHus 3aa4u.

Ob6cyxaenue criocoda petieHus 3a1auu, GopmMbl 3arucu
pEIIeHus, peaTbHOCTH 1 JIOTHYHOCTH OTBETa Ha BOMPOC.
JuddepeHnnpoBaHHbIe 3aJaHUs: BEIOOP OCHOBAHHS

¥ CpaBHEHUE 3a/a4.

Pabora B mapax/rpynnax: pemenue apupmMeTHaeckum
criocoOoM 3aa4 B 2—3 JeHCTBUsI; KOMMEHTUPOBAHUE
ITAIOB PEUICHHUsI 3a/1a9H; Pa3HbBIC 3aMTUCH PEIICHHUS
OJTHOM W TOM >Ke 3aauH.

[TpakTueckas paboTa: HAX0XKIEHUE JOJIU BEIINYHUHBI,
BEJIMYUHBI 110 €€ J0Ie.

OdopmieHre MaTeMaTUYECKUX 3alMCE: MOJIHAs
3aMUCh pelIeHNs TEKCTOBOM 3a1auu (MOJIENb; pellIeHNe
10 JEHCTBUSIM, 110 BOIIPOCAM MJIM C TOMOIIIBIO
YHCIIOBOTO BBIpaXKEHUs; (POPMYJIUPOBKA OTBETA)
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pacu€ra KOJIMYeCTBa,
pacxoja, H3MEHEHUSI.
3ajaun Ha HaXO0XKJICHHUE
JIOJIN BEJIUYMHEI,
BCJIMUMHEI 11O €€ J0JIC.
Pa3nble crmocoOb!
PEIICHHS HEKOTOPBIX
BUJIOB M3YYCHHBIX
3aaad. OdopmiieHue
PEIICHUS 10 ICHCTBUAM
C MOSICHEHUEM,

10 BOTIpOCaM,

C IIOMOIIBIO YHCJIIOBOTO
BBIPKCHHUSI

Uroro no pazneny

20

Paznen 4. IIpocTpaHcTBEeHHbIE OTHOIIEHUSA

U reomerpuyeckue Gurypbl

4.1

I'eomeTpuyeckue
burypor

12

Harnanasie
peICTaBICHUS

0 CUMMETpPHHU.
OKpyXHOCTb, KPYT:
pacro3HaBaHue

U U300pakeHune;
MOCTPOEHUE
OKPY>KHOCTH 33JIaHHOTO
paauyca.

[TocTpoeHne n3y4eHHbIX
r€OMETPUUYECKUX PUryp

HccnenoBanue 0O0bEKTOB OKPYKAIOMIETO MHUpA:
COMNOCTABJICHUE UX C U3YYCHHBIMU T'€OMETPUUECKHUMU
dbopmamu.

Ynpaxaenus: rpaduuecKkie U U3MEPUTEIbHBIE
JICUCTBUS IPU BBINIOJIHEHUH U3MEPEHUMN U BBIYUCIICHUM
nepuMeTpa MHOTOYTOJIbHUKA, TJIOIIAAH
NpsIMOYTOJIbHUKA, KBaJIpaTa, PUrypsl, COCTaBIECHHON
U3 MPSIMOYTOJIbBHUKOB.

KonctpyupoBanue, uzoopaxeHue Guryp, UMEIOIINX
OChb CUMMETPHUU; TOCTPOEHNUE OKPYKHOCTH 33JTaHHOTO
paauyca.

51



denepanpHas pabouast nporpamma | Maremaruka. 1-4 kiaccel

C IIOMOIBIO TUHEHKH,
YTOJIbHUKA, IUPKYJIA.
[IpocTpaHcTBEHHBIE
reOMETPUYECKHE
¢burypsl (Tena): map,
KyO, LIUJTUHAP, KOHYC,
NUPAMU/IA; pa3InuEHUE,
Ha3bIBaHUE.
Koncrpynposanue:
pa3zOueHue Gurypsl
Ha MPSMOYTOJIbHUKHU
(kBaapathl),
cocrtaBiieHue puryp
U3 MPSIMOYTOJIbHUKOB/
KBaJpaToB

KoMMeHTHpOoBaHuE X0/1a U pe3ybTaTa MoucKa
uH(pOpMAaIMK O TEOMETPUUYECKUX PUTYpaX U UX
MOJIEJISIX B OKPYKAIOLIEM.

VYpaxHeHus Ha KIacCU(PUKALIMIO T€OMETPUUECKHUX
¢buryp no oAHOMY-IByM OCHOBaHUSIM.

[TocTpoeHue ¢ MOMONIBIO IUPKYJIS OKPY>KHOCTEN
Pa3IUYHBIX THAMETPOB.

N300paxkeHne reoMeTpuieckux GUryp ¢ 3aJlaHHbIMU
CBOWCTBaMHU.

VY4eOHbIN AMANIOT: pa3inyeHue, Ha3bIBaHUE (HUTYyp
(MpsIMOM YTOJ1); FEOMETPUUYECKUX BETUYHH (TIEPUMETP,
IJIOIIAIb).

YpaxHeHHsI Ha KOHTPOJIb U CAMOKOHTPOJIb
JESATEIBHOCTH.

OnpezneneHue pasMepoB B OKPYKAIOIIEM U HA YEPTEKE
HA TJ1a3 U C OMOIIbIO U3MEPUTENIBHBIX MPUOOPOB

4.2 | I'eomeTpuueckue 8 [TepumeTp, rromanb KoMmMmeHTHpOBaHME X0/1a ¥ pe3yibTaTa MOMCKa
BEJINYUHBI burypsl, cocTaBIeHHOW | HHGOPMAIIMHK O TJIOMIATU U CTIOc00ax e€ HaX0XKICHHUS.
U3 IBYX-TpEX ®opMyIUpOBaHUE U MPOBEPKA UCTUHHOCTU
IPSAMOYTOJIBHUKOB YTBEPKACHUN O 3HAUYCHUSIX TEOMETPUUECKUX
(KBaJpaToB) BEJINYMH.
[IpakTuyeckue pabOThHI: HAXOXKICHHUE TIOIIAIN
bUTyphI, COCTaBICHHON W3 MPSIMOYTOJTHHIKOB
(kBaJIpaToOB), CPAaBHEHHE OJIHOPOJIHBIX BEJIUYUH,
HCII0JIb30BAHUE CBOMCTB NPSIMOYTOJIbHUKA U KBaJpaTa
JUISL peIIeHUs 3aa4
Uroro mo pazmeny 20
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Pa3nen 5. Maremaruueckasi nngopmanust

5.1

MaremaTnueckas
uH(popmManus

15

Pabora

C YTBEPXKICHUSIMU:
KOHCTPYHPOBaHHUE,
IPOBEPKA UCTUHHOCTH;
COCTaBJICHHE

Y IPOBEPKA JIOTUYECKUX
paccyXIAeHUMN

IIPU PEIICHUH 3a]1a4.
JlaHHBIE O peaIbHBIX
mpolieccax u SBJICHUSIX
OKPYXAaOIIEro MUpa,
Ipe/ICTaBICHHbIC

Ha JUarpaMMax, cxemax,
B TaOJIMIIaX, TEKCTaX.
C6op MaTeMaTHIECKUX
JAHHBIX O 33IaHHOM
00beKTe (dncie,
BEJIMYMHE,
F€OMETPUYECKOMN
durype). Ilouck
uH(bOpManuu

B CHOPaBOYHOU
JuTEpaType, CeTU
HNuTepner. 3anuch
uHpopmanuu

HuddepenurpoBanHbie 3aJaHUs: KOMMEHTUPOBAaHUE
C UCIIOJIb30BAHUEM MATEMATUYECKOW TEPMUHOJIOTUY;
MaTeMaTUYecKas XapakTepUCTHKA MpeajiaraeMou
JKUTEUCKOW CUTYAIMH.

®opmyHpoBaHUE BOMPOCOB AJIsI MOMCKA YHCTOBBIX
XapaKTEePUCTUK, MATEMAaTUUECKUX OTHOIICHUM

Y 3aBUCUMOCTEH (ITOCIIeI0BATENbHOCTD

U MIPOJIOJKUTEIBHOCTH COOBITUH, MOJIOKEHUE

B IIPOCTPaAHCTBE, (POPMBI U Pa3MeEphI).

PaGora B rpymnmax: o0cyX/1eHHe CUTyalui
UCIIOJIb30BAaHUS IPUMEPOB U KOHTPIIPUMEPOB;
IUTAaHUPOBaHKE cOOpa JaHHBIX O 3aJJAHHOM O00BEKTE
(uucre, BeIMYMHE, TEOMETPUUECKON Qurype).
JuddepennupoBannblie 3a1aHus: 0pOPMIICHHE
MaTEeMaTUYECKOM 3aMucH; MpeACTaBIeHUE HH(DOPMAITIH
B MPEJIOKCHHONW WJIM CaMOCTOSATENIbHO BRIOpaHHOU
dbopme.

KoMmMmeHTHupoBaHue: yCTAHOBIEHUE HCTUHHOCTH
3aIaHHBIX U CAMOCTOSITENIbHO COCTaBIICHHBIX
YTBEPKICHUI.

[TpakTuyeckue paboOThI: ydeOHBIC 3a/1a4U C TOYHBIMH
U IpUOM>KEHHBIMU TaHHBIMU, JOCTYITHBIMU
AIIEKTPOHHBIMU CPEACTBAMH O0Yy4EeHUSI, TOCOOUSIMH;
UCII0JI30BAHUE MPOCTEUIINX KA U U3MEPUTEIbHBIX

puOOpOB.
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B IIPEIJIOKEHHON
Ta0IuIIe, HA CTOJI0YaTOM
JTuarpaMme.
JlocTynHele
3JIEKTPOHHBIE CPEJICTBA
o0ydeHus, mocoousi,
TPEHAXKEPBI, UX
WCII0JIb30BaHUE

M0JT PYKOBOJICTBOM
nejarora

U CAMOCTOSITEIILHO.
[TpaBuia 6e30macHoO
paboThI

C DJIIEKTPOHHBIMHU
VCTOYHUKAMU
uHdopmaruu
(3JIeKTpOHHAs

dbopma yueOHUKa,
AIIEKTPOHHbIE
CJIOBapH,
o0Opa3oBaTebHbIE
CalThI,
OPUEHTUPOBAHHBIE
Ha JIETEN MIIAJIIIETO
IIKOJIBHOTO
BO3pacTa).

VYyeOnbiii quanor: «[Ipumenenue anroputMoB

B YU4€OHBIX U MIPAKTUYECKUX CUTYALIUIX.

PaGota ¢ undopmanueii: ureHue, npeacTaBiIeHue,
(bopMynrpoBaHUE BHIBOJA OTHOCUTENIBHO JAHHBIX,
Ipe/ICTaBIEHHBIX B TaOIMYHOM popme (Ha nuarpamme,
cXeMme, Ipyroi MojeIn)
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ANTOpUTMBI
pelieHus: y4eOHbIX
U MPAaKTHUYECKUX 3a/1a4

Uroro no pazaeny 15
IToBTOpEHNE NPONEHHOTO 14
Marepuana

HTOroBsIit KOHTPOJIL 7
(KOHTPOJIBHBIC U

IPOBEPOYHBIE PAOOTHI)

OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
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IEPEUYEHB (KOJJUPUKATOP) PACITIPEJAEJEHHBIX 1O KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUU K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMN TPOT'PAMMBI HAYAJIBHOT' O
OBIIEI'O OBPABOBAHUS M1 DJIEMEHTOB COJIEP) KAHUSA

IO MATEMATHUKE

B ¢denepanbHbIX M pervoHajgbHBIX MPOLIEAYpaX OLIEHKHM KayecTBa OOpa30BaHMS
UCIIOJIb3YyeTCs MepedyeHb (KoaudukaTtop) pacnpenéneHHbIX Mo KiaccaM IpOBEpsSEMbIX
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOM MPOTrpaMMBbl
HA4YaJIbHOTO 00IIero 00pa3oBaHMs U 3JIEMEHTOB COJEPKAHUSI IO MaTEMaTHUKe.

2 KJIACC

IIpoBepsiemble TpeOOBaHMSA K Pe3yJIbTATAM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM
NporpaMMslI

Kon [TpoBepsiembie TpeOOBaHUS K MMPEAMETHBIM PE3YJIbTaTaM
IIPOBEPSIEMOr0 OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM MPOTPAMMBbI
TpeOOBaHUS HavyaJpbHOTO 00111ero 0oO0pa3oBaHus

1.1 YUTaTh, 3aIMCHIBATD, CpaBHUBATH, YIOPSI0YUBATH qucia

B npenenax 100; HaxoauTh 4ucio, OOJBIIEE UM MEHbIEe JaHHOTO
yuclia Ha 3aianHoe ymciio B mpenenax 100, 6omplinee JaHHOTO YUCa B
3aJlaHHOE YnCIIo pa3 (B npenenax 20)

1.2 yCTaHABIIMBaTh M COOJIONATH IMOPSAIOK INMPU BHIYUCICHUU 3HAYCHUS
YUCJIOBOTO  BBIPWKEHHS,  COJEp)KAIIero  JCHCTBHS  CIIOKEHUS
Y BbluMTaHuA B mipeaenax 100

1.3 BBITIOJIHATh apU(PMETHUSCKHE JICHCTBUS: CIOXKCHHE M BBIYHTAHUC,
B mnpenenax 100 — ycTHO W THUCBMEHHO, YMHOXEHHUE M JIETICHUE
B mipenenax 50 ¢ ucmonap30BaHuEM TaOIHIIBl YMHOKEHUS

14 Ha3blBaTh W pa3M4aTh KOMIIOHEHTHI JCWCTBUM  YMHOXEHUS,
JICTICHUS

15 HAXOJIUTh HEU3BECTHBINA KOMIIOHEHT CI0KECHHMS, BBIYNTAHUS

1.6 WCMOJIb30BAaTh MPW BBINOJHEHUU NPAKTUYECKUX 3aJIaHUN €IMHUILIBI

JUIMHBL ~ (CAHTUMETp, JACUUMETpP, METp), Macchl (KHJIOrpamm),
BpeMeHH (MHUHYTa, 4Yac), CTOUMOCTU (pyOJib, KOIEWKa); ONnpeneisiTh
C TOMOINIbI0 HM3MEPUTEIBbHBIX WHCTPYMEHTOB [IJIMHY, OMNPEACINSTh
BpEMs C OMOIIBIO YacOB

1.7 CpaBHMBATb BCJIWYHWHBI AJIHMHBI, MACCbl, BPCMCHH, CTOHUMOCTH,

yCTaHaBJIMBad MCKIY HUMH COOTHOIICHUC «OOBIIIE MM MEHBIIIE Hay
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1.8

peliarb TEKCTOBBIE 3aJa4d B OJHO-IBAa JCUCTBUA: NPEACTABIISTH
3ajady (KpaTkasi 3amucCh, PUCYHOK, TaOauIla WM Apyras MOJENb),
IJIAHUPOBATh XOJI PELICHUST TEKCTOBOM 3aJayd B JBa JICHCTBUS,
0hopMIISITH €r0 B BUJE apU(METHUECKOTO JACHCTBUS WIH JEHUCTBUMA,
3aIlMChIBaTh OTBET

1.9

paznuyaTh M Ha3blBaTh IeOMETpUYECKHE (DUTYpBI: TPSIMOM Yrodl,
JIOMaHy10, MHOT'OYT'OJIBHUK

1.10

Ha Oymare B KJIETKY U300pakaTh JIOMaHYy10, MHOTOYTOJIbHUK, YEPTUTh
C MOMOIIBIO JIMHEWKU WJIM YTOJIBHUKA MPSIMOM YroJl, MpSIMOYTOJIbHUK
C 3aJJaHHBIMU JJIMHAMU CTOPOH
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1.11 BBIMOJHATh HM3MEPEHUE [UIMH peajbHbIX OOBEKTOB € IMOMOIIBIO
JVHEWKHA;, HAXOAUTh [UIMHY JIOMAHOW, COCTOAILEN W3 ABYX-TPEX
3BEHBEB, IEPUMETP MPSAMOYTOJIbHUKA (KBaJpaTa)

1.12 pacrio3HaBaTh BepHble (MCTUHHBIE) U  HEBEPHbIC  (JIOXKHBIC)
YTBEPKIEHUS CO  CJIOBAMHM  «BCE»,  «KaXAbIH»;  IMPOBOJUTH
OJIHO-/IBYXIIIarOBbIE JIOTHUECKHUE PACCYKICHUS U JI€N1aTh BBIBOJIbI

1.13 HaXOAUTh OOLIMI TNpU3HAK TPYIIbl MaTeMaTHYECKMX OOBEKTOB
(uucen, BEJIMYUH, TEOMETPUUECKUX (pUryp)

1.14 HAXOAUTh 3aKOHOMEPHOCTD B psA/ly OOBEKTOB (YKCEN, FEOMETPUUYECKUX
¢uryp)

1.15 NpeCTaBisATh MHGOPMAIMIO B 3aJaHHOW (opme: TOMOJHATH TEKCT
3aJla4yl YUCIIaMH, 3aI0JIHATh CTPOKY MJIU CTOJIOE! TaOJIUIbl, yKa3bIBaTh
YHCJIOBBIE IAHHBIE HA PUCYHKE

1.16 CpPaBHUBATH IPYMIbl 00BEKTOB (HAXOAUTH 0011Iee, Pa3INIHOE)

1.17 0OHapyKUBATh MOJIEIN T€OMETPUUYECKUX (DUTYDP B OKPYKAIOIIEM MHPE

1.18 no1I0MpaTh MPUMEPHI, MOATBEPKIAIOIINE CY>KIECHUE, OTBET

1.19 COCTaBJISITh (JOMOJIHSATH) TEKCTOBYIO 3a7]a4y

1.20 IPOBEPSTH NPAaBUIBHOCTD BEIUYNCIICHUS, U3MEPEHUS

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 Yucna v BEeTMYUHBI
1.1 Uucna B npeaenax 100: uTeHue, 3aUCh, N1ECATUUHBIA COCTaB, CPABHEHHUE.
3anuchk paBeHCTBA, HEPABEHCTBA
1.2 VYBenuueHue, YMCHBIICHHE 4YHCIA HAa HECKOJIBKO CIHWHHUIL, JICCSITKOB.
Pa3nocTHOE cpaBHEHHE YHCEIT
1.3 Benmnuunpl: cpaBHEHHE II0 Macce, BpPEMCHH, HW3MEPEHUE JIIMHEIL.
CooTHomieHue MeXAy eauHUIaMu BenuuumHbel (B mpexenax  100),
ero MPUMEHEHUE IS PEIICHUS MTPAKTHISCKUX 3a71a4
2 Apudmernyeckue 1eUCTBUSL
2.1 VYcTHOE ¥ MICBMEHHOE CIIOKEHUE U BRIUMTaHUE urceln B mpeaenax 100
2.2 [TepeMecTHTEIBEHOE, COYETATEIIPHOE CBOMCTBA CIOKCHHS, UX MPUMCHCHHUE

IJI BBIYMCIICHUW. B3auMOCBSI3b KOMIIOHEHTOB W pe3yJibTaTa JACHUCTBUS
CJIOXKEHUS, NEUCTBUS BblunTaHus. [I[poBepka pe3ynbTaTa BEIYMCICHUS
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2.3

JleHicTBUST YMHOXEHUS U JIEJICHUS YHUCEeNl B MPAKTUYECKUX U YUEOHBIX
curyauusx. HazBaHus KOMIIOHEHTOB IEMCTBUNA YMHOXKEHUS, ACIICHUS

2.4

TabnuyHoe ymHOXeHHe B mpenenax 50 Mmpu BBIUMCICHUSX U pPEUICHUU
3agay. [lepemecturenbHOe  CBOMCTBO  YMHOXEHMA.  B3anMocBsA3b
KOMIIOHEHTOB M pe3yJIbTaTa IEUCTBUS YMHOKEHHUS, AEUCTBUS JEIECHUS

2.5

HeusBecTHBINI KOMIIOHEHT ACMCTBUS CJIOXKCHHUS, NCHUCTBUS BBIYMTAHUS.
Haxoxxnenne Hen3BeCTHOIO KOMIIOHEHTA CJIOKECHMS, BRIYMTAHUS

2.6

YuciioBoe BBIpAKCHHE: YTCHHE, 3alliCh, BBIYUCICHUE 3HAYCHUS,
UCIIOJIb30BaHUE TEPEMECTUTEIIBHOTO CBOWCTBA. [lOpSAIOK BBIMOTHEHUS
JEUCTBUH B YHCIOBOM BBIPQKCHHH, COACPIKAIIEM JCUCTBHUS CIIOKCHHS
U BhIUMTaHUs (CO ckoOkamu miau 0e3 cko0ok) B mpenenax 100 (He Gosee
TPEX IEUCTBUIA)

TekcToBbIC 3aJa4yu

3.1

UteHue, mnpeacTaBieHUE TEKCTa 3aJadyd B BHUJE PHUCYHKA, CXEMBI
win japyrod moxaenu. Ilnan pemieHus 3amadd B ABa JICHCTBHUSA, BBIOOD
COOTBETCTBYIOIIUX IJIaHY apu(METUYECKUX NEHCTBUN. 3aluch pPElICHUS
Y OTBETA 33/1a4u

3.2

Pemenue TEKCTOBBIX 3ajjay Ha MPUMEHEHUE CMbICIA apUPMETHYECKOTO
nehcTBUsL (CIOXKEHUE, BbIUMTAHME, YMHOXXEHHE, nelieHue). PacuérHbie
3a/layd Ha YBEJIMYEHHE WM yMEHblIeHue BeiauuuHbl. Dukcaius orBera
K 3a/1a4e U €ro mpoBepKa

[IpocTpaHCTBEHHBIE OTHOILICHUS U T€OMETPUUECKHE (DUTYPHI

4.1

PacnioznaBanmue u n300pakeHUE reoOMEeTpUYecKux (puryp: Touka, mpsimas,
IpsIMOM yroJ, JIOMaHasi, MHOTOYTOJIbHUK

4.2

ITocTpoeHue oTpe3ka 3a1aHHOM JJIMHBI ¢ TIOMOIIBIO JTUHEHKH. M300pakeHue
Ha KieTdyaTtoi Oymare NpsMOYTOJIbHMKA C 3aJIaHHBIMHU JJIMHAMH CTOPOH,
KBaJlpata C 3aJaHHOM JJWHOW CTOpoHBbI. JliimHa nomanou. M3mepenue
nepuMerpa M300paXEHHOr0  MOpSIMOYrojbHUKAa  (KBaApara), 3allucCh
pe3yibTaTa U3MEPEHUS

Marematudeckas nHbOpMAaIHS

5.1

Haxoxnenue, dhopMynupoBaHue OTHOTO-IBYX OOIIMX MPU3HAKOB Habopa
MaTEMaTUYECKUX OOBEKTOB: YHCEIN, BEJIINYUH, T'€OMETPUUYECKUX (Uryp.
Knaccudpukanus o00BEKTOB 1O  3aJlaHHOMY WM  CaMOCTOSITEIBHO
YCTAHOBJIEHHOMY  MpU3HAKy. 3aKOHOMEPHOCTh B  pAAYy  YHCEl,
reoMeTpuuecKkux GUryp, 00beKTOB MOBCEAHEBHON KU3HU
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5.2 Bepuble (UCTHHHBIE) U HEBEpPHbIE (JI0KHBIC) YTBEPKICHUSI, COJIECpIKAIIUE
KOJIMYECTBEHHBIE, MPOCTPAHCTBEHHBIC OTHOIICHHS, 3aBUCUMOCTH MEXKIY
yucniaMd  WIM  BenuynmHaMd.  KOHCTpyHMpoBaHHME — YTBEpXKACHUM
C MCTIOJIb30BAHUEM CJIOB «KAXKJIBII», «BCE»

5.3 Paborta ¢ TaGiaunaMu: u3BICYEHNE U UCTIONb30BAHUE /I OTBETA HA BOIIPOC
MH(pOpPMAINH, TIPEICTABICHHON B Ta0OIHIIE

5.4 Buecenune naHHbBIX B TaOIUILy, TOMOJHEHUE MOJIesel (cxeM, n300paKeHUi )
TOTOBBIMH YHCIIOBBIMH JTAHHBIMU

5.5 Anroputmsl (pUEMBI, MPaBUJia) YCTHBIX M MHMCHMEHHBIX BBIYUCIICHHM,
MU3MEPEHHIA U IOCTPOCHUS TEOMETPUUIECKUX PUTYp

5.6 [IpaBuna paboThI ¢ 3JIEKTPOHHBIMH CPEACTBAMU O0YyUEHUs
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3KJIACC
IIpoBepsiemble TpeOOBaHMSA K Pe3y/1bTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTe/ILHOM
NMporpaMMmbl
Kon [IpoBepsiemMble IpeIMETHBIE PE3YIbTAThl OCBOCHUSI OCHOBHOM
MPOBEPSIEMOro |  00pa3oBaTeIbHON MTPOrpaMMbl HAYAJIBHOTO 00IIEro o0pa3oBaHus
pe3yibTaTta
1.1 YUTaTh, 3aMKCHIBaTh, CPABHUBATH, YIOPSA0UYMBAThH YHCIIA B MIpeenax
1000; maxomuTh umciio, OOJIbIIIEE MM MECHBIIIEE JAHHOIO 4YHCIHa
Ha 33/IaHHOE YMCIIO, B 3alaHHOE YKciio pa3 (B peaenax 1000)
1.2 BBITIOJIHSITh apu(METHUYECKUE JEUCTBUS: CIIOKEHUE W BBIYUTAHUE,
YMHOEHUE U JIeJICHUEe Ha OJTHO3HAYHOE YHUCIIO, JICJICHHE C OCTATKOM;
BBITIOJIHSITh JCHCTBUS YMHOXKEHUS U JeieHus ¢ unciiamu O u 1
1.3 yCTaHABJIMBATh M COOJIOJATh MOPSAJIOK JCHCTBUM TMPU BBIUYUCICHUU
3HAQYEHHUS] YMUCIIOBOT'O BBIPAKEHUS, COJEpKaIIero apudmeTudeckue
NEWUCTBHUSL  CJIOKCHMS, BBIUMTAHUS, YMHOXKCHUS U  JICJICHUS,;
UCIIO0JIh30BaTh npu BBIYUCIICHUSX MePEMECTUTEIIHHOE
U COUYeTaTeIbHOE CBOMCTBA CIIOKEHUS
14 HAXOJUTh HEU3BECTHBIN KOMIIOHEHT apU(METUUECKOTO ICHUCTBUS
1.5 UCIIOJIb30BaTh ~ MpPH  BBINOJHEHWW  MPAKTUYECKUX  3aJaHUM
U peIIeHUH 3a7ad €IWHULBL: JJIUHBI (MUJUIMMETP, CaHTUMETD,
JIEeUMETP, METpP, KHUIOMETp), MacChl (TpamMM, KHJIOTPaMM),
BpeMeHH (MHUHYTa, 4ac, CEKyH/aa), CTOMMOCTH (KOIeiika, pyOJib);
OMpeNeNsITh C TOMOIIbI0 HHU(PPOBBIX M aHAIOTOBBIX MPUOOPOB,
U3MEpPUTEIBHBIX WHCTPYMEHTOB JJIMHY (Maccy, BpeMsi), BBITOJIHSTH
NPUKUAKY U OLEHKY pe3ylbTara HW3MEPEHUH, OINpeiesTh
IPOJIOJIKUTEIIHHOCTD COOBITHS
1.6 CpaBHUBAaThb BEJIWYUHBI [JIMHBI, IUIONIQJW, MAacChl, BpPEMEHHU,
CTOMMOCTH, YyCTaHaBIMBas MEXIYy HUMHU COOTHOIICHHE «OO0ibIIe
WIM MEHBIIIC HA WJTH B
1.7 Ha3bIBaTh, HAXOAUTh JOJIO BEJIMYHMHBI, CPAaBHUBATH BEJIUYMHBI,
BbIPQXXEHHBIE JOJIAMU
1.8 UCIIOJIb30BaTh MPHU PEIICHUM 3aJady U B NPAKTUUYECKUX CHUTYyaIUsX
(mokymnka ToBapa, OINpEIEICHUE BPEMEHH, BBIIIOJHEHUE PACUETOB)
COOTHOIIEHUE MEXY BEIMYUHAMU
1.9 IIPU PEIICHUU 3a7a4 BBITIOJIHSITH CJIIOKEHHE U BBIYUTAHUE OJTHOPOIHBIX

BCIIMYNH, YMHOXCHHUC N ACJICHHUC BCIIMYWMHBI HA OJHO3HAYHOC YHCJIO

61



denepanpHas pabodas nporpamma | Marematuka. 1-4 kiaccel

1.10 peliarh 3aJa4d B OAHO-ABA JICUCTBUS: MPEICTABIATh TEKCT 3a/1a4H,
IUIAHUPOBATh XOJ pEILICHHUSA, 3alKiChlBaThb pEIIEHHE M  OTBET,
aHAIM3UPOBATH pEIIeHHE (MCKaTh JpYyroil cmoco0d peuieHus),
OLICHMBAaTh OTBET (YCTaHABIMBATH €r0 PEATUCTUYHOCTH, MPOBEPSATH
BBIYHCJICHUS )

1.11 KOHCTPYUPOBATh MPSIMOYTOJBHUK U3 JaHHBIX GUryp (KBaapaToB),
JEUTh MPSAMOYTOJIbBHUK, MHOTOYT'OJIbHUK Ha 3aJIaHHbIE YacTu

1.12 CpaBHUBATH (PUTYPHI 10 MJIOIIATU

1.13 HaXOAUTh MEpUMETpP MNPAMOYroJibHMKAa  (KBajapaTa), IUJIOLIAAb
npsIMOYTOJIbHUKA (KBaJpaTta)

1.14 pacro3HaBaTh  BEpHbIe (MCTHMHHBIE) W  HEBEpHbIE  (JIOKHBIC)
YTBEPKJCHUSI CO CIIOBAMHU: «BCE», «HEKOTOPBIEY, «H», «KAKIBIN»,
«eCI ..., TO...»

1.15 dbopMynupoBaTh  yTBEpXkACHHE (BBIBOJ), CTPOUTH JIOTHYECKHE
paccykaeHusi (0AHO-IBYXILIaroBbIE€), B TOM YUCJE C UCIOIb30BaHUEM
U3YYEHHBIX CBSI30K

1.16 KJIacCUPUIMPOBATh OOBEKTHI 10 OJTHOMY-ABYM IIPU3HAKAM

1.17 U3BJIEKaTh,  HUCIOJb30BaTh  MH(POpPMAlLMIO,  IPEACTABICHHYIO
Ha I[poCTeMIIMX AuarpaMmax, B Ta0nMuax, Ha @OpeaMeTax
IIOBCETHEBHOM JKM3HHM, a TakXke CTPYKTypHUpOBaTh HH(OpPMAIUIO:
3aIOJIHATD MpOCTeHne TaOaUIIbI

1.18 COCTaBJIATH IJIaH BBINOJIHEHUS Yy4eOHOIO 3a/1aHUs U CJIE0BaTh €MY,
BBITIOJIHATD JEHCTBUS O aITOPUTMY

1.19 CpPaBHMBATh MaTeMAaTUYECKUE 0OBEKTHI (HAXOAUTh 001IIee, Pa3InYHOE,
YHUKAJIbHOE)

1.20 BBIOMpATH BEPHOE PEIICHNE MAaTEMAaTHUECKOM 3a/1a4u

IIpoBepsiemble 3J1IeMEHTHI COlePsKAHUSA

Kon [IpoBepsieMblli SIIEMEHT COJIEPKAHUS
1 Yucna u BeJIMYNHBI
1.1 Uucna B mnpenmemax 1000: dureHme, 3ammch, CpaBHEHHWE, IPEACTaBICHHUC

B BHJIE CYMMBI Pa3psiAHbIX cllaraeéMbiX. PaBeHCTBa M HEPABEHCTBA: YTCHHUE,
COCTaBJICHUE. YBEJIMYEHHWE WM YMEHBIICHUE YHUCIAa B HECKOJIBKO pas.
KpaTtHoe cpaBHeHHE uncen
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1.2 Macca, COOTHOIIEHME MEXAY KWIOIPaMMOM M T'PAMMOM, OTHOIIECHHS
«TSDKETIeE — JIErUe Ha...», «TSKeJee — Jerye B...»

1.3 CTOMMOCTB, YCTAHOBJICHHE OTHOLICHHS <«JIOpOXKE — JELIECBIE HAa...»,
«I0pOXKe — eenie B...». COOTHOUIEHUE «1I€HA, KOJTUYECTBO, CTOMMOCTb)
B IPAKTUUYECKON CUTYyaIlH

14 Bpewmsi, ycraHOBIIEHHE OTHOIICHUS «OBICTpEE — MEAJICHHEE Ha...», «ObIcTpee —
MeJJIeHHEE B...». COOTHOIIEHUE «Havyan0, OKOHYaHHUE, TPOJOJIKUTEIBHOCTD
COOBITHSI» B MPAKTUYECKOW CUTYaIHN

1.5 JnuHa (€ AUHUIBI JIIMHBI — MUJUIUMETP, KUJIOMETP), COOTHOLIEHUE MEXKIY
BEJIMYMHAMM B Mpeienax Teicsiur. CpaBHEHUE OOBEKTOB IO JIMHE

1.6 [Tnomaas. CpaBHEHUE OOBEKTOB MO IUIOLIA/INA

2 Apudmernyeckue 1ecTBUs

2.1 YcTHBIE BBIYMCIIEHMS, CBOJMMBIE K JelcTBusiM B mpexaenax 100.
[Tucemennoe crnosxkenue, Boluntanue yucen B npenenax 1000. [leiictBus
c ynciamu O u 1

2.2 [TucemeHHOE yMHOXEHUE, nenenue. [IpoBepka pe3yapTaTa BEIYUCICHUS

2.3 [lepemecTuTenbHOE, COYETATENILHOE CBOWCTBA CJIOXKEHMS, YMHOMKEHUS
IpY BBIUUCIEHUIX

2.4 HaxoxeHne Hen3BeCTHOT0 KOMIIOHEHTa apu(pMETUIECKOr0 AeCTBUSA

2.5 [lopsimoxk J€MCTBUH B YKMCIOBOM BBIPAXKECHWUH, 3HAYEHHE YHCIIOBOTO
BBIPAXKEHHUS, COJIEPKAIIETO HECKOJIBKO JIEHCTBUM

2.6 OnHOpOAHbBIE BETMYUHBI: CII0KEHUE U BBIUNTAHHE

3 TexkcToBbIE 3a/1aUN

3.1 PaGora ¢ TexkcTOBOM 3amauyei: aHalIuM3 JAaHHBIX W OTHOIIECHHUM,
HpeCTaBIEHUE HAa MOJIEIH, TUTAaHUPOBAHUE X0/1a PEIICHNUS 3a1a4H, PEeIICHUE
apu(PpMETHIECKUM CITOCOOOM

3.2 3ajauM Ha MOHMMAHHUE CMbICTIA apU(PMETUUECKUX EHCTBUI (B TOM YHCIe
JICTICHHsI C OCTATKOM ), OTHOIIIEHUH («OOJIbIlIe — MEHBIIIE HA...», «O0JIbIIIe —
MEHBIIIE B...»), 3aBUCUMOCTEH («KyIUIsi—TIpoAaxay, pacdy€éT BpEMEHH,
KOJIMYECTBA), HA CPAaBHEHHE (Pa3HOCTHOE, KPATHOE)

3.3 3anuch pemieHus 3adadyd MO0 JEHCTBUAM U C TOMOUIBIO YHCIOBOTO
BeIpakeHus. [IpoBepka peeHus 1 oleHKa NoJy4YeHHOT0 pe3yibTaTa

3.4 Jlonsi BeNWYMHBI: TOJIOBUHA, TPETh, YETBEPTh, NATasl, nAecATas dYacTb

B MpakTH4YeCKOW curyaunu. CpaBHEHHWE JOJIEM OIOHOM BEIUYMUHBI.
3aauu Ha HAXOXKJICHUE JOJIU BEJIMYHUHBI
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4 [IpocTpaHCTBEHHBIE OTHOLLIEHUS U T€OMETPUUECKHE (DUTYPBI

4.1 KoHnctpyupoBanue reometpuueckux uryp (pazouenue purypsl Ha 4acTu,
cocrtaBiieHue (uUrypsl U3 yacteit). Ilepumerp MHOroyrojibHUKa: U3MEpPEHUE,
BBIUMCJIEHUE, 3alIUCh PABEHCTBA

4.2 W3mepenue miomanau, 3amuch pe3yjibTaTa H3MepeHus. Bpluncinenue
IUIOLIaAM MPSAMOYTOJIbHUKA (KBaJparTa) C 3aJaHHBIMU CTOPOHAMHM, 3aIHCh
paBeHcTBa. M300pakeHne Ha KieT4aTod Oymare MpsIMOYTrOJbHUKA
C 3aJJaHHBIM 3HAYEHUEM IUIOUIaAH

) Marematudeckas nHpopMarus

5.1 Knaccudukanus 06beKTOB IO JBYM IpU3HAKAM

5.2 Bepuble  (UcTHHHBIE) W HEBEpPHBbIC  (JIOXKHBIC)  YTBEPIKICHUS:
KOHCTPpYHUpOBaHUE, TpoBepka. Jlormueckue paccyx AeHHs CO CBA3KaMHU
«ECIH ..., TO...», KIIOATOMY», «3HAYUT

5.3 W3Bneuenrne ¥ MCHOJIb30BaHWE JUIsl BBIMIOJIHEHUS 3aJlaHUi MH(POpPMAIUH,
npencraBieHHoil B Tabmumax. CronmGuaras —auarpaMma:  YTEHHE,
UCIOJIb30BaHMUE TAHHBIX JIJISl PEIIeHUs YUeOHbIX U MPAKTUYECKHUX 3a/1a4

5.4 dopmalin30BaHHOE ONKUCAHUE MOCIEA0BATEILHOCTH JEHCTBUM

9.5 ANTropuTMBI U3YYEHHs MaTepHalla, BBIMOIHEHHUs 00y4aroluX U TECTOBBIX

Sa,ZIaHI/Iﬁ Ha JOCTYIIHBIX 3JICKTPOHHBIX CPCACTBAX O6Y‘I€HI/I}I
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4KJIACC
IIpoBepsiemble TpeOOBaHMSA K Pe3y/1bTaTaM OCBOCHHUSI OCHOBHOH 00pa30BaTe/ILHOM
NMporpaMMmbl
Kon [IpoBepsieMble MpeMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM
MPOBEPSIEMOro |  00pa3oBaTeIbHON TPOrpaMMbl HAYAJIBHOTO 00IIIEro o0pa3oBaHus
pesyJibrarta
1.1 YUTaTh, 3aIlMCHIBaTh, CPaBHUBATh, YIOPSAOYMBATH MHOTO3HAYHBIE
quclna
1.2 HaXOJUTh YUCJIO, OOJIBIIIEE MJIM MEHBIIICE JAHHOTO YKCIIa Ha 3aJJaHHOE
YHCIIO, B 33JIaHHOE YHCIIO pa3
1.3 BBIIIOJIHATD apudmeTnyeckue JEUCTBHUS: CJI0’KEHHE
U BBIUATAHHWE C  MHOTO3HAYHBIMU  YHCJIIAMH  MHCHBMEHHO
(8 mpememax 100 -  ycTHO), YMHOXEHHE U  JEJICHUE
MHOTO3HAYHOTO YHCJIa Ha OJIHO3HAYHOE, JIBy3HAYHOE YHUCJIO
nuckMeHHO (B mpexpenax 100 — ycTHO), JeNE€HHE C OCTaTKOM —
nucbMeHHoO (B nipeaenax 1000)
1.4 BBIYHMCIISITh 3HAUYEHHE YHCIOBOIO BBIPAXEHHUs, coaepxkamero 2—4
apu(pMETUUYECKUX JIEUCTBUSI, HCIOIB30BATh TPU  BBIYUCICHHUSIX
W3y4YeHHbIE CBOMCTBA apU(METHICCKUX ACHCTBUI
1.5 BBIIIOJIHATh ~ NPUKUAKY  PE3yJbTaTa  BBIUUCICHHM, IPOBEPKY
MOJIyYEHHOTO OTBETA IO KPUTEPHUSIM: JOCTOBEPHOCTH (PEaTbHOCTB),
COOTBETCTBUE TIpaBWIy (QJrOpuTMy), a TakKe C IOMOIIbIO
KaJIbKYJIATOpa
1.6 HAXOJIUTh JIOJIIO BEJIMYMHBI, BEIMYUHY I10 €€ A0JIe
1.7 HAXOJUTh HEU3BECTHBIN KOMIIOHEHT apu(PMETHIECKOTO JCHCTBUS
1.8 UCIIOJIb30BaTh MPH PELICHUH 3a7a4 €AUHULbI IUHBI (MUJUIUMETD,
CaHTUMETp, IECLUMETP, METP, KHIOMETP), MacChl (TpaMM, KUJIOTpaMM,
LEHTHEp, TOHHA), BpeMEHMU (CEeKyH/a, MUHYyTa, 4ac, CyTKH, HEIes,
Mecsl], T0J), BMECTUMOCTH (JIUTP), CTOUMOCTH (KOTmeiika, pyOIis),
riomaay (KBaJpaTHBI METp, KBaJpaTHBIA ACHUMETpP, KBAaJAPATHBIN
CAHTHUMETP), CKOPOCTH (KUIIOMETP B Yac)
1.9 UCIIOJIb30BAaTh MPHU PEIICHHH TEKCTOBBIX 3a/lad U B MPAKTUYECKHUX

CUTyallsiIX  COOTHOUIEHHUS  MEXAY  CKOPOCTBbIO,  BPEMEHEM
YU TPOUAEHHBIM IYTEM, MEXIY HPOU3BOAUTEIBHOCTHIO, BPEMEHEM

1 00bEMOM pabOThI
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1.10

ONpENENATh C MOMOIIbIO HU(POBBIX U aHAJIOTOBBIX MTPHUOOPOB Maccy
npeameTra, TeMIepaTypy, CKOPOCTb JBWKEHHsS TPAaHCHOPTHOIO
CPEACTBA, BMECTUMOCTH C IIOMOIIBIO HM3MEPUTEIBHBIX COCYOB,
NPUKUJIKY U OLIEHKY pe3yJbTaTa U3MEPEHUN

1.11

pemaTe TEKCTOBblE 3amadyn B |—-3  1EWCTBUSA,  BBINNOJHATH
npeoOpa3oBaHUE 3aJaHHBIX BEJIMYMH, BBIOMpPATh TPHU PEIICHUU
NOJXOSAIIME CIOCOOBI BEIUMCIICHUS, COUETas YCTHbIE U MUCbMEHHbBIE
BBIUMCIIECHUS U HCMOIB3YyS NpU HEOOXOJAMMOCTH BBIYMCIUTEIbHBIC
YCTPOWCTBA, OLEHHUBATh MOJYYEHHBIM pPE3yJAbTaT MO KPUTEPHUSIM:
pEanbHOCTh, COOTBETCTBUE YCIOBUIO

1.12

peliaTh MpaKkTUYeCKUe 3aa4d, CBSI3aHHBIC C MMOBCEIHEBHON KU3HBIO,
B TOM YHUCJIE€ C M30BITOYHBIMHU JTAHHBIMU, HAXOAWTHh HEIOCTAIOIIYIO
UHpOpMAIMIO (HampuMep, W3 TaOJHIl, CXeM), HaXOJUTh Pa3IMYHBIC
CIOCOOBI pereHus

1.13

pas3nuyath OKPYKHOCTh M KPYT, U300pa)kaTh C TIOMOIIBIO ITUPKYIISA
Y JIMHEWKU OKPY>KHOCTb 3aJJaHHOTO pajguyca

1.14

Paznmuuate m300paXkeHusT MPOCTEHIINX MPOCTPAHCTBEHHBIX (UTYP,
pacmo3HaBaThb B MPOCTEUIIUX CIIy4dasx MPOEKIUU MPEIMETOB
OKPYXAIOIIEro MUpa Ha TNIOCKOCTh

1.15

BBIMIONHATh ~ pa3OMeHHe  MpocTeWlled  COCTaBHOM  (UTYpHI
Ha TPSIMOYTOJBHUKU (KBaapaThl), HAXOAUTh MEPUMETP M IUIOIMIA]b
¢buryp, COCTaBICHHBIX U3 JIBYX-TPEX MPSIMOYTOJILHUKOB (KBaJAPaTOB)

1.16

pacro3HaBaTh  BEpHbICe (MCTUHHBIE) M HEBEPHBIC  (JIOKHBIC)
YTBEPKJICHUS, IPUBOIUTH PUMEP, KOHTPIIPUMED

1.17

dbopMynupoBaTh yTBEpKAE€HHUE (BBIBOM), CTPOUTH JIOTHYECKHE
paccyxaeHus (AByX-TpEXIIaroBbIe)

1.18

KJIaCCI/I(bI/IHI/IpOBaTB 00BEKTHI IO 3aJaHHbIM HJIM CaMOCTOATCIIBHO
YCTAaHOBJICHHBIM OJHOMY-ABYM IIpHU3HAKAM

1.19

W3BJICKATh W HKCIIOJb30BaTh ISl BBINOJHEHUS 3aJaHUA U PEIICHUS
3a1a9 MHGOOPMAIIHUIO, TTPEACTABICHHYIO Ha MPOCTEHIITUX CTOJIOYATHIX
auarpaMmax, B TaOJMWIIaX C JaHHBIMH O pPEalbHBIX IIpoIleccax
Y SIBJICHUSAX OKPY>KAIOIIEr0 MUpPa, B MPEAMETaX MOBCEHEBHOM KU3HU

1.20

3alONIHATh ~ JAHHBIMU  MPEVIOKEHHYI0  TaONHIy, CTOJ0YaTyIo
IarpaMmy

1.21

UCIIOJIb30BaTh (HOPMATM30BAHHBIC OMKCAHUSL TOCIEI0BATEILHOCTH
NEUCTBUM (aNropuT™M, IUIaH, CXEMa) B MPAKTUYECKUX M YYEOHBIX
CUTyalusiX, JOMOJHATh AJITOPUTM, YIIOPSAI0YMBATH IlIary aJropuTMa
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1.22

COCTaBJISITh MO/JIC]Ib TEKCTOBOM 3aa4n, YU CIIOBOC BbIPAKCHHUC

1.23

BBI6I/IpaTB palluOHAJIBHOC PCIICHUC 3aadady, HAXOAUTb BCC BCPHLIC
pemiCHus U3 MPCIIIOKCHHBIX

IIpoBepsiemble 3JIeMEHTBHI COIePsKAHUSA

Kon [IpoBepsieMblii 2JIEMEHT COACPKAHUSA
1 Yucna 1 BETMYUHBI
1.1 Yucna B mpenenax MUUIMOHA: YTEHHE, 3alMCh, TTOPA3PSTHOE CPABHCHHE,
yrnopsimoueHne. Yucno, Oonblllee WIM MEHbBIIEE JIAHHOTO YHWCTa
Ha 3aJJaHHOC YMCJIO Pa3psIHBIX €AUHUII, B 3aJJaHHOE YHCIIO pa3
1.2 BenuuuHbl: cpaBHEHHE 00BEKTOB MO Macce, JTMHE, TUTOIIAId, BMECTHMOCTH
1.3 EauHUIBI MacChl 1 COOTHOIICHHS MEXKTY HUMHU
1.4 EnuHUIBI BpeMeHU, COOTHOMIEHUS MEKy HUMU
15 EnuvHunel nauHbI, JIOMAAW, BMECTUMOCTH, CKOpOCTH. (COOTHOIIECHUE
Mexy equHuaMu B nipenenax 100 000
1.6 JloJist BeTMYMHBI BPEMEHH, MACCHI, JITTUHBI
2 ApudmeTndeckue 1eHCTBUS
2.1 [TucbmMeHHOE CclIOKEHUE, BBIUMTAHHE MHOTO3HAYHBIX YHCEN B Mpeaenax
MuuTHOHA. [IMChbMEHHOE YMHOXKEHHE, JeJICHHE MHOTO3HAYHBIX YHCEI
Ha oxHo3HauHoe (ABy3HauHoe) uymcio B mpeaemax 100 000. [lenmenue
¢ ocTaTKoM. YMHOeHue u aenenne Ha 10, 100, 1000
2.2 CroiicTBa apupMeTHYECKUX NCUCTBUM U UX MPUMEHEHHUE ISl BRIYUCIICHU.
ITouck 3HAYEHHS YHUCIOBOTO BBIPAKCHHS, COAEPXKAIIETO HECKOJIBKO
nerictuil B ipeaenax 100 000. IIpoeepka pe3ynbrata BHIYUCICHUN, B TOM
YHCJIE C TTIOMOIIBIO KAIBKYIATOPa
2.3 PaBeHcTBO, copepikaimiee HEM3BECTHBIH KOMIIOHEHT apU(pMETHYECKOIo
JICUCTBUS: 3aMHICh, HAX0XK/ICHUE HEU3BECTHOTO KOMITOHEHTA
2.4 YMHOXEHHE U IeJIeHNEe BeJTMYMHBI Ha OJJHO3HAYHOE YHCIIO
3 TexkcToBbIE 3a1aUN
3.1 Paborta ¢ TekcToBOM 3amauch, perieHue KOTOPOH CONEPIKUT 2— 3 ICHUCTBUSA:

aHaJIN3, MPEJACTABICHUE HA MOJENH, IUIAHUPOBAHUE M 3alUCh PELICHWS,
MPOBEpPKA PELICHUS] U OTBETAa. AHAW3 3aBUCUMOCTEH, XapaKTEPU3YIOLIUX
MpOLIECChl  JABWXKEHHUS,  pabOThl, KYMIU-NPOJAAXKU, U  PEIICHHE
COOTBETCTBYIOIIMX 3a/1a4
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3.2

3ajayn  Ha YCTaHOBJIIEHME BpeMEHU (Hayajo, MPOAOHKUTEIbHOCTh
Y OKOHYaHUE COOBITHS), pacuéTa KOJIMUECTBa, pacxoa, U3BMEHEHHUs. 3aauu
Ha HaXO0XJICHUE JI0JIM BEJIMUMHBI, BEIMUUHBI 10 €€ J0JIe

3.3

Pa3nble crtocoOnl PEICHUS HEKOTOPBIX BUAOB M3YUCHHBIX 3a/1a4

[IpocTpaHCTBEHHBIE OTHOILLIEHUS U T€OMETPUUECKHE (DUTYPBI

4.1

H&FJISII[HBIG MMpeACTaBJIICHUA O CHMMCTPHUU

4.2

OKpyXHOCTb, KpyI: pacno3HaBaHue U wuzoOpaxenue. I[locTpoenue
OKPYXHOCTH 3aJIaHHOTO paauyca. [TocTpoenue U3YYEHHBIX
reOMETPUYECKUX (QUTYp C TMOMONIbIO JIMHEHKH, YroJIbHUKA, IUPKYJIS.
Paznuuenue, Ha3pIBaHUE MPOCTPAHCTBEHHBIX FTEOMETPUUYECKUX PUTYP (TeN):
map, Kyo, HMIUHAP, KOHYC, MUpaMUIa

4.3

KonctpyupoBanue: pazOuenue Qurypbl Ha NpsIMOYTOJIbHUKH (KBaJpaThl),
cocTaBlieHHe Uryp U3 NpsIMOyrojJbHUKOB (KBaApaTOB)

4.4

[lepumetp, mom@nb  QUIypbl,  COCTABIEHHOM M3  JABYX-TpeX
IPSAMOYTOJIbHUKOB (KBaApaTOB)

MaremaTtuyeckasi uHGOpMaIUs

5.1

PaGota c yTBepkAeHUSMHU: KOHCTPYHMPOBAHHE, MPOBEPKAa HCTUHHOCTH.
CocraBieHue 1 MpoBepKa JOTUYECKUX PACCYKACHUH MPU PEIICHUH 3a1a4

5.2

JlaHHbIE O peanbHBIX TMpoOIlecCaX M SABICHHSIX OKPYXKAIoIIero Mupa,
ImpeACTaBICHHbIE Ha JuUarpaMMax, CXeMaX, B TaOJuIax, TeKCTax.
COop MaTeMaTHYeCKUX JAaHHBIX O 3aJjaHHOM oO0BekTe. [lonck uHbopMaIuu
B CIpaBOYHOU JnuTepaType, cetu HMutepuer. 3anuce uHboOpMmanuu
B IIPE/UIOKEHHON Ta0IuIle, Ha CTOI0UaTON quarpaMmme

5.3

JIOCTyIIHBIE 3JEKTPOHHBIC CPEACTBa OOYYCHHS, IOCOOUS, TpPEHAXKEPHI,
UX WCTIOJIb30BaHHE TIOJI PYKOBOJICTBOM TE€Jarora M CamMOCTOSTEIBHO.
[TpaBuna 6e30macHo# pabOTHI C ANEKTPOHHBIMU UCTOYHHKAMH WH(OpMAIN

5.4

ANTOpUTMBI pellieHus: y4eOHBIX U MTPAKTUYECKHX 33724
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