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INOACHUTEJIBHAA 3AIINCKA
Henu u 3a7a4u U3yYeHU:
WN3yyenne MareMaTMKM B HAYaJbHOM IIKOJIE HANPABICHO HA JOCTHKEHHE CIIEIYIOLIUX

00pa30BaTeNIbHbIX, PA3BUBAIOLINX LIEJIEH, a TAKKe 1eJIeil BOCIUTAHUSA:

1. Ocsoenue nauanvuvix mamemamuueckux 3HaHuii — IOHUMAHHE 3HAYECHUS BEIUYHUH U
CHOCO0OB MX M3MEpEHMsI; MCIIOJIb30BaHUE apU(PMETHUECKUX CIOCOOOB s pa3peleHHs
CIO)KETHBIX CHUTYyalii; (OPMHpPOBAHHWE YMEHHUsS pellaTh ydeOHble M MPAKTUYECKHE 3a/1a4H
CpeACTBaMHU MaTEMaTHKH; paboTa ¢ aJrOpuTMaMHU BBIMOJIHEHUS apU(PMETUIECKUX JICHCTBHIA;

2. ©opmuposanue GyHKYUOHANLHOU MAMEMAMUYECKOU 2PAMOMHOCMY MIAIIIEr0 LIKOJIBHUKA,
KOTOpasi XapaKTepU3yeTCsl HAJIWYMEM Yy HEro OIblTa pelleHHs y4eOHO-TI03HABaTENbHBIX U
y4eOHO-IIPaKTUYECKUX 3a/1a4, TOCTPOCHHBIX HA MOHUMAaHUM U MPUMEHEHUH MaTEeMaTHYECKHUX
OTHOLIEHUH («YacTh-L€JI0e», «OOJbIIE -MEHBIIEY», «PABHO-HEPABHOY», «IOPSIOK»), CMbICIA
apupMeTHUeCKuX JAeHCTBMH, 3aBucuMoOcTell (paboTa, JBHXKEHHE, MPOAOJIKUTEIBHOCTD
COOBITHS)

3. Obecneuenue mamemamuiecko2o0 pazeumus MaAOule20 WKOIbHUKA — (OPMHPOBAHUE
CIIOCOOHOCTHM K HHTEIJIEKTYaJIbHOM J1€ATEIbHOCTH, IPOCTPAHCTBEHHOTO BOOOpaKEHMUS,
MaTeMaTHYeCKOM peun; yMEeHUe CTPOUTh PACCYKACHUsS, BBIOMpPATh apryMEHTAIUIO0, pa3InyaTh
BEpHblC (MCTHHHbIE) WU HEBEpHbIE (JIOKHBIE) YTBEP)KICHUSA, BECTH HOUCK HH(opMaruu
(mpuMepoB, OCHOBAaHUH /7Sl YIOPSA0UEHUS, BAPUAHTOB U JIp. )

4. Cmanosnenue yuebHO-n03HABAMENbHLIX MOMUBOE U UHMeEPeCd K U3YUEHUIO MameMamuKky n
YMCTBEHHOMY TPYAY; BaKHEHIINX Ka4€CTB MHTEIUIEKTYAIbHON JESTEIBHOCTU: TEOPETUYECKOTO
U TPOCTPAHCTBEHHOTO MBIIUIEHUS, BOOOpPAXXEHUs, MaTeMaTUYECKON pedH, OPUEHTHUPOBKHU B
MaTeMaTUYeCKUX TePMUHAX U MOHATHUAX; MPOYHBIX HABBIKOB MCIOJIb30BAaHUS MaT€MaTHYECKUX
3HAHUH B ITOBCEHEBHOM )KU3HU

XapakTepucTHKA MCUXO0JOTHYeCKUX MPEANOChLIOK K H3YYeHHI0 TpeaMeTa
00y4YAKOIIUMHUCS
B HavanpHOI mIKONE M3y4YeHHE MaTEMaTHKH MMeEeT 0co00e 3HAUCHHE B Pa3BUTHM MIIAJIIIETO

nikosibHUKA. [IpnoOpeTéHHble UM 3HAHMS, ONBIT BBHIOJHEHUS MPEIMETHBIX U YHHUBEPCAIbHBIX
JIEHCTBUM Ha MaTEMaTU4YECKOM Marepuase, NEPBOHAYAJIBHOE OBJIAJACHUE MAaTEMaTHYECKUM
S3BIKOM CTaHYT (YHIAMEHTOM OOY4YeHUS B OCHOBHOM 3BEHE IIKOJIBI, a TaKxke OyayT
BOCTpPEeOOBAHBI B KHU3HH.

Mnanmye WKOJBHUKU MPOSIBISAIOT MHTEPEC K MATEeMaTH4YECKOM CYIIHOCTH NPEIMETOB M
SBJIEHUN OKpYXaloUei *U3HU — BO3MOXXKHOCTH UX U3MEPUTh, ONPEACIUThH BEIUYUHY, (opMYy,

BbIIBUTH 3aBHCHMOCTH H 3aKOHOMCPHOCTHU ux PAaCIIOJIOKCHHU A BO BpPEMCHU n B



npoctpancTBe. OCO3HAHWIO MIIAANIMM [IKOJPHHKOM MHOTHX MAaTEMaTHYeCKHX SIBJICHUHN
MIOMOTAET €ro TAra K MOJEIMPOBAHUIO, YTO OOJIEr4yaeT OCBOCHHE OOIIEro Crocoda pereHHs
yueOHOH 3amaum, a Takke paboTy € Pa3sHBIMH CpeICcTBaMH HMH(GOpMAIMH, B TOM YHUCIE U
rpadudeckumMu (TabynIa, TuarpaMma, cxema).

B HauanpHOW MIKOJIE MaTeMaTHYeCKHWE 3HAHHMS W YMCHHS NPUMEHSIOTCS MIKOJBHHUKOM TpU
U3Y4EHUH JIPYTUX  y4eOHBIX MNpPEeaMETOB  (KOJMYECTBEHHbIE M MPOCTPAHCTBEHHBIC
XapaKTEePUCTHKH, OLEHKH, pPacy€éThl M NPUKHUIKA, HUCIOJIb30BaHME Trpadudeckux Gopm
npezncrasieHus WHPopMaruu). [IpuoOpeTéHHbIE YYEHHMKOM YMEHHS CTPOUTH aJTOPUTMBI,
BHIOMPATh PAIMOHATIBHBIE CHOCOOBI YCTHBIX M MHCHMEHHBIX apu(METHYECKHX BBIYHUCICHUH,
npuéMBbl TIPOBEPKU NPABHIBHOCTH BBIMOJIHEHUS ACHCTBUHN, a TaKKe pa3lIndeHUe, Ha3bIBaHMUE,
n300paKeHNEe TEOMETPHUYECKUX (UTYyp, HAXOXKACHHWE TEOMETPUYECKHX BEIWYHMH (JUIMHA,
NEpUMETP, IUIOMIAJh) CTAHOBATCA TIOKa3aTelssMU  CPOPMHUPOBAHHOW  (PYHKIIMOHAIBHOM
IPaMOTHOCTH MJIJIIIETO INKOJBHUKA U TPEANOCHUIKON YCIIEIIHOTO JaJbHEHIIero o0yueHus B
OCHOBHOM 3BEHE IITKOJIBI.

MecTo B CTPYKType y4eGHOro IJiaHa:
[Tporpamma cocTaBieHa ¢ y4eTOM KOJIMYECTBA YaCOB, OTBOANMBIX Ha MU3YUCHHE IpeIMeTa

«Marematuka» B yueonom miane 1 OOII HOO MBOVY «COII Nel7» r. O6HHHCKA.

MBOY «COII Ne 17» orBoauT Ha n3y4yeHue AaHHOTO npeamera 540 yacos:

1 xacc 2 KJ1acc 3 kiacc 4 xitacc Bcero

1324 136 4 136 4 136 4 540 4

«MaremaTnka» B HA4aJIbHOM IIKOJIE TIPE/ICTABIISAET MPEAMETHYIO 001acTh «MaremaTnka u
uHpopmaTukay. Ha n3yueHue MmaTeMaTHKH B KaXKIOM KJIacCe HauadbHOM IIKOJIBI OTBOJUTCS
4 yaca B Henenro (1-v1it kmace 33 paboune Henenu, 2-4 kinacc 34 Henenu), Bcero 540 yacos.

YMK:
- Matemaruka. Yuych yuutbed. | kiacc. YueOHHK 715 ydaruxcsi 0011eo0pa3oBaTebHbIX

opranmzaruii: B 3 4. JL.I .Ilerepcon. — M.: «IIpocBemenne/bBUHOM», 2019r.
- MaremaTuka. Y4ycb y4uThCs. 2 KJIacc. YUeOHUK JUId ydaiuxcs o0eoopa3zoBaTenbHbIX
opranuzaimii: B 3 u. JL.I'.Ilerepcon. — M.: «IIpocsemenne/BMHOM», 2019r.
- Marematuka. Yuych yuutbes. 3 kinacc. YUeOHHK AJis yJamuxcsi o01eo0pa3oBaTeabHbIX
opranmzaruii: B 3 4. JL.I .Ilerepcon. — M.: «IIpocBemenne/BUHOM», 2019r.
- MaremaTuka. Y4ych y4uThcs. 4 Kiacc. YUeOHHK IS yUaIuxcst oo1ieoopazoBaTeabHbIX

opranu3zaimii: B 3 u. JL.I'.Ilerepcon. — M.: «IIpocsemenne/ BMHOM», 2019r.



2.

IHoaxoasl Kk 0TOOPY coaepKaHUs, K ONPeAeJIeHUIO0 INIAHUPYEMbIX Pe3yJIbTATOB U K
CTPYKTYpe TeMATH4YeCKOro NVIAHUPOBAHHUS:
B ocHoBe KOHCTpyHMpOBaHMsI cOAEpX aHUS M OTOOpa IJIAHUPYEMBIX PpE3YJIbTATOB JIEXkKaT

CJIEAYIONINE HEHHOCTH MAaTeMaTHKH, KOPPEKTUPYIOIINE CO CTAaHOBJICHUEM JIMYHOCTH MJIAJIIIETO
HIKOJIbHUKA:

- IOHMMaHUe MaTeMaTHYeCKUX OTHOLICHUN BBICTYIIaeT CPEACTBOM ITO3HAHUS 3aKOHOMEPHOCTEH
CYIIECTBOBAaHMS  OKPYXKAIOIIEro MUpa, (akTOB, MPOLECCOB U SBICHHUN, NPOHCXOIAIINX B
npupozie U B oOmiecTBe (XpOHOJOTHS COOBITHH, MPOTSHKEHHOCTH MO BPEMEHH, 00pa3OBaHHE
1IeJI0T0 U3 YacTel, n3MeHeHue (OopMBI, pa3Mepa U T. 1. );

- MaTeMaTU4ecKHe MPeJICTaBICHUs O YUCIIaX, BEIMYMHAX, TEOMETPUUECKUX (DUTypax SBISIFOTCA
YCIIOBHEM IIEJIOCTHOTO BOCTIPUSTHS TBOPEHHUH MPHUPOJBI U YEIOBEKa (MaMATHUKH apXUTEKTYPHI,
COKpPOBHIIIA UCKYCCTBA U KYJIbTYpbl, 00BEKThI IIPUPO/IbI);

- BJIaJICHHME MAaTeMaTHUYECKUM S3BIKOM, HJIEMEHTAaMHU aJIrOPUTMHUUYECKOTO MBIIIJICHUS MO3BOJISET
YUEHHKY COBEPIIEHCTBOBATh KOMMYHHKATUBHYIO JEATEIbHOCTh (ApIyMEHTUPOBATh CBOIO TOUKY
3peHHsI, CTPOUTH JIOTUYECKHWE WEMOYKH pPACCYXKICHHUI; ONpoBepraTh WIM MOJITBEPKIATh
UCTHUHHOCTh TIPEATIOJIOKEHHUS).

COAEPXKXAHHUE YYEBHOI'O ITPEAMETA ( mo kJj1accam)
1 kaace (132 4)
Yucaa u apupmerndyeckue aeiicrpus ¢ uumu. (70)

['pynmer mpeameToB unu ¢uryp, obnagarorue oOmuM cBoiicTBoM. CocTaBieHHE TPYIIIbI
MPEAMETOB 10 33JIaHHOMY CBOMCTBY (IIpu3HaKy). Beinenenue yactu rpynmel. CpaBHEHHE TP
IIPEIMETOB C TIOMOIIbIO COCTABJIEHUS Hap: O0JblIe, MEHbIIIE, CTOJIBKO e, 0oJblIe (MEHbIIE) Ha
[Topsimox. CoenuHeHNe TPy MPEAMETOB B OJHO IIesioe (CIOXKEeHHe). Y TaleHne YacTH TPYIIIbI
npenMeToB (BeiuuTaHue). [lepemecTUTeNnsHOE CBOIMCTBO CIIOXKEHHUS TPymn mHpeameToB. CBs3b
MEXy CJI0KEHHEM U BBIYUTAHUEM T'PYII IPEAMETOB.

AHaorusi CpaBHEHUS, CIIOKEHUS U BBIYUTAHUS TPYII MPEIMETOB CO CI0KEHUEM M BRIYUTAHUEM
BEJIUYMH.

Yuclo kak pe3yapTaT cueTa MpeIMeTOB U KaK pe3yJbTaT U3MEPEHHS BEIHMYHH.

Ha3Banwus, mocienoBaTeIbHOCTh M 0003HadeHue uncel oT 1 10 9. Harnsagnoe n3obpaxenue
YHUCEJ COBOKYITHOCTSIMU TOYEK, KOCTSIMH TOMUHO, TOYKAMU Ha YUCIIOBOM OTPE3KE H T. 1.
[Ipeasiayiee u nocnenyrouiee yucio. KonrmuecTBeHHBIN U MOPSAKOBLIN cueT. UTeHue, 3anuch u
CpaBHCHHE YMCECJI C IIOMOLIBIO 3HAKOB =, >, <.

CrnoskeHre ¥ BBIYMTAHKE YHCcell. SHAKH CJIOKEHHS U BeIUMTaHMsA. Ha3BaHne KOMIIOHEHTOB

CJIOKCHHS U BBIYUTAHUA. HaFHH}IHOG I/1306pa)KeHI/Ie CJIOKCHUS U BBIYUTAHHUA C IIOMOIIIBIO



IPYII OIPEAMETOB U Ha YUCIOBOM OTpe3Ke. CBsI3b MEXKAY CIOKECHUEM U BHIYUTAHHEM.
3aBUCUMOCTb PE3YJIbTATOB CII0KEHUSI U BBIUUTAHUS OT U3MEHEHUSI KOMIIOHEHTOB.

PasnoctHoe cpaBHeHue uuncen (0oJbIle HA..., MEHBIIE HA ...). HaXoXeHne Hen3BECTHOTO
cJlaraeMoro, yMeHslaemoro, Beluutaemoro. Cocras yucen ot 1 10 9. CioxeHue ¥ BEIUUTAHUE B
npeznenax 9. Tabnuua cinoxenus B npeaenax 9 («rpeyrojapHas»).

Pumckue mudpsl. AndasutHas Hymepaus. «Bommeonsie» nudpsl.

Yucno u nugpa 0. CpaBHEHHE, CIOKEHHUE U BBIYUTAHHUE C YUCIIOM 0.

Yucno 10, ero 0603HaueHNE, MECTO B UUCIIOBOM PAY, COCTAB.

CioxeHue U BbluuTanue B npezgenax 10.

Moswers 1 k., Sk., 10k, 1 p.,2p., 5p., 10 p.

YxpynHeHue eauHuI cueta u u3mepenus. Cuer necsitkamu. Harmsimnoe n300pakeHne JecsTKOB
C IOMOILBIO TPEYTOJIbHUKOB. UTEHHE, 3al1Ch, CPABHEHHE, CIOKEHUE U BBIUUTAHUE «KPYIJIBIX
JIECATKOBY (UHCEJI C HYJISIMU Ha KOHIIE, BEIPAXKAIOLIHUX 1I€JI0€ YUCIIO IECATKOB).

Cuer necatkamu U eauHunamu. HarmsnHoe n3oOpakeHue ABY3HAYHBIX YMCET C HMOMOUIBbIO
TPEYrOJIbHUKOB M TOYEK. 3alMCh W YTEHUE JIBY3HAYHBIX YHCEJ, MPEICTaBICHHE UX B BHJE
CYMMBI JeCSITKOB U eauHull. CpaBHeHHe [By3HauHbIX uucesn. CloXeHHe U BbIYUTAHUE
JIBy3HaYHBIX uucesl 0e3 mepexoaa uepe3 paspsal. AHAJIOTHS MEXAY AECATUYHON cucTeMon
3aIACH YHUCEIN U IECITUYHON CUCTEMOM MED.

Tabnuna crnokeHuss OJHO3HA4YHbIX uyucen B mpenenax 20 («kBagparHas»). CrokeHue u
BbIUMTaHUE B npezenax 20 ¢ nepexo1oM uepes IeCATOK.

Pabdora ¢ TexcroBpiMu 3agadamu (20 4) VYCTHOe pelleHHME NPOCTBIX 3a7ad Ha CMBICI
CJIOKEHMSI U BBIYUTAHUS IPU U3Y4EeHUHU yucen oT 1 10 9.

3anaya, ycioBUe U BoIpoc 3a1aun. IlocTpoeHre HarmsaqHbIX MOJiesIel TEKCTOBBIX 3a/1a4 (CXEMBI,
CXEeMaTHUYECKHE PUCYHKH U Jp.).

[Tpocthie (B 0HO AEHCTBHE) 3aa4l HAa CMBICIT CIIOKEHUS M BBIUMTaHUA. 331a4l Ha pa3HOCTHOE
cpaBHEHUE (coziepKallre OTHOIICHUS «0oJibilie (MEHbIIE) Ha...»). 3a1aun, 0OpaTHbIE TaHHBIM.
CocraBieHre BbIpaXXeHHH K TEKCTOBBIM 3aJa4aM.

3amaun ¢ HEKOPPEKTHBIMH  (OpMYIMpPOBKAMM (JIMIIHUMH U HEMOJHBIMU JIaHHBIMH,
HepeaJIbHIMU YCIIOBUSIMHU )

CocraBHbI€ 33/1a4 Ha CIIOKEHUE, BBIUMUTAHUE U PA3HOCTHOE CPABHEHUE B 2—4 NENCTBHS.
AHanu3 3aauM U IJIaHUpoBaHue xoja ee peuieHus. CooTHeCeHUE MOMyYEeHHOTO pe3ynbTara ¢
yCIIOBHEM 3aJ1auM, OLIEHKA €ro MpaBAonogo0us. 3anuch penieHuss 1 OTBETa Ha BOIIPOC 3aayH.

ApI/I(I)MCTI/ILICCKI/IC JIENCTBUS C BEIMUYMHAMU IIpu pCUICHUHA 3aday.



I'eomerpuueckue purypsl u BenunHbl (14)

OcCHOBHBIE IPOCTPAHCTBEHHBIE OTHOIIEHUS: BBIIIE — HUXKE, IIIUPE — YXKE, TOJIIE — TOHBIIIE,
criepeiu — c3a/id, CBEpXy — CHU3Y, clieBa — cipaBa, Mexxay u Ap. CpaBHenue ¢uryp no popme u
pasMepy (BU3YyaJIbHO).

Pacno3naBanue M HaszbIBaHUE TeOMETpUUYECKUX (OPM B OKpPYKAIOIIEeM MHpeE: Kpyr, KBajapart,
TPEYTOJIbHUK, MPSMOYTOJIBHUK, KyO, IIap, Mapajlielienuie],, MUpaMuia, WIHHIAP, KOHYC.
[IpencraBieHus O TIOCKUX U MMPOCTPAHCTBEHHBIX TEOMETPUUYECKUX PUTYpaXx.

CocraBnenue ¢uryp u3 yacteil u pazOuenue ¢uryp Ha yactu. KoHcTpyupoBanue ¢uryp us
nanoyek. Touku u mMHUU (KpUBBIE, IPSMBIE, 3aMKHYTbIE 1 He3aMKHYTbIe). OOIacTH U TpaHUIIbL.
Jlomanasi. TpeyrojapHUK, YE€THIPEXYTOJIbHUK, MHOTOYTOJIbHUK, €TI0 BEPIIUHBI U CTOPOHBI.
Otpe3ok u ero ob6o3HaueHue. V3MepeHue MIMHBI OTpe3Ka. ENMHMIBI UIMHBL: CAaHTHUMETD,
JEHMMETP;COOTHOLIEHUE MeXay HUMHU. [locTpoeHue oTpe3ka 3aJaHHOW [JIMHBI C MOMOILIBIO
muHeiiku. CoctaBinenue ¢uryp u3 yacted u paszdbuenue Quryp Ha yactu. OObenvHEHUE U
nepeceueHne reOMeTPUIEeCKUX (Guryp.

Beauuunbl 1 3aBUcUMOCTH Meskay HUMH (10 4)

CpaBHenue u ynopsiaodeHue senuur. OOmuid NpuHIKI U3MepeHust BenudyuH. Exnnuna
u3MepeHus (Mepka). 3aBUCUMOCThb Pe3yJibTaTa U3MEPEHHUS OT BBIOOpPA MEPKH.

Heob6xonmuMocTh BEIOOpa €IMHOW MEPKU IIPHU CPABHEHHH, CIIOKCHHUH U BEIYNTAHUU

BenuuuH. CBoiicTBa BenmuuuH. M3mepenne maccel. Enunnima maccel: kuiorpamm. M3mepenue
BMECTUMOCTU. EquHNIIa BMECTUMOCTHU: JIUTP.

[Touck 3axoHoMepHOCTel. HabmoieHue 3aBUCUMOCTE MeX 1y KOMIIOHEHTaMH U pe3ylibTaTaMu
apuMeTHYecKux AeUcTBUH, UX GUKCHpPOBaHUE B peun. YNCI0BOI OTpE30K.

Auredpanyeckue npejacrasiaeHus (14 )

UTeHue U 3aIIUCh YMCIIOBBIX U OYKBEHHBIX BhIpaKeHUH B 1-2 neiicTBus 6€3 CKOOOK.

PaBeHCTBO M HEPABEHCTBO, UX 3AMKCh C IOMONIBIO 3HAKOB , <, =.

VpaBHeHus Buja a + Xx = b, a — x =b, x — a = b, pemaembpie Ha OCHOBE B3aUMOCBSI3H MEXKITY
YaCThIO U IIEJTBIM.

3anuch NepeMecTUTEILHOIO CBOWCTBA CIIOKEHHSI ¢ TOMOIIBI0 OYKBEHHOU GopMyibl: a +b =b +
a.

3anuch B3aMMOCBSI3U MEXAY CJIOKEHHEM W BBIUUTAHHEM C TIOMOIIbIO OYKBEHHBIX PAaBEHCTB
BUgaat+b=c,b+a=c,c—a=bh.

MarteMaTH4ecKHMii I3bIK H 3JIEMEHTBI JIOTUKH (2 4)

3HAKOMCTBO C CUMBOJIAaMH MaTeMaTHYCCKOTO SI3bIKA: I_[I/I(I)paMI/I, 6yKBaMI/I, 3HaKaMH CpaBHCHUA,



CJI0’KEHHUS U BBIYUTAHUS; UX UCIIOJIB30BAaHUE JUIsl TOCTPOEHUS BbICKa3bIBaHUU. OmpeneneHne
WMCTUHHOCTH U JIOXKHOCTH BbICKa3biBaHUU. [locTpoeHne Mozeel TEKCTOBBIX 3a/1ad. 3HAKOMCTBO
C 3aJla4yaMU JIOTHYECKOTO XapaKTepa U Crioco0aMu X PEIICHHUS.

PatGora ¢ undopmanmein 1 aHAIU3 JAHHBIX (24)

OcHoBHBIE CBOICTBA MTPEIMETOB: 1IBET, (hopma, pazmep, MaTepual, Ha3HauUCHUE, PACIIOJI0KEHHE,
KoJudyecTBO. CpaBHEHUE IPEIMETOB U FPYIII MIPEAMETOB 110 CBOMCTBAM.

Tabnuna, crpoka u cronbder Tadbnuiel. YreHue u 3anoaHeHne Tadbauikl. [Tornck 3akoHOMEpHOCTH
pa3mMeleHust 00beKTOB (drcel, GUryp, CHMBOJIOB) B TaOJHIIe.

COop wu mnpencraBieHue HHQOpPMAIMM O €IWHULAX HW3MEPEHHs BEJIMYMH, KOTOpBIE
HCIIOJIb30BAIMCHh B JAPEBHOCTH Ha Pycu u B apyrux crpaHax. O000IIeHHEe W CHCTeMaTH3aIUs
3HaHM, U3y4EHHBIX B | Kiacce.

2 kaacc (1364)

Yucaa nu apupmerndeckue aeiictus ¢ Humu (60 1)

[IpuemMbl yCTHOTO CIOKE€HUS M BBIYUTAHUS IBY3HAYHBIX YKCEN. 3aMUCh CJI0KEHUS U BBIYUTAHUS
JIBY3HAYHBIX YUCENl «B CTOJNOWK». CIIO)KCHHE W BBIUMTAHUE JIBY3HAYHBIX YHCEN C MEPEXO0JIOM
qyepes paspsia.

Cotns. Cuer cotnsamu. Harnsgnoe nzobpaxenue coreH. UTeHue, 3anmuch, CpaBHEHUE, CII0KEHHE
Y BBIYMTAHUE «KPYTJIBIX COTEH» (YUCEN C HYJISIMU Ha KOHIIE, BRIPAKAIOIIMX IE€JI0€ YUCIIO COTEH).
Cder cOTHsAMHU, JecATKAMH M eAuHUIaMu. HarmsnHoe wn3o00pakeHHe TpPEeX3HAUHBIX YHCElL.
Urenue, 3a11UCh, YIIOPSAOUYMBAHUE U CPABHEHHE TPEX3HAYHBIX YUCEIN, UX MPEJICTABIICHUE

B BUJIE CYMMBI COTEH, JECATKOB M €IUHUI] (IECATHUHBIN cocTaB). CpaBHEHUE, CIOKEHUE U
BBIYUTAHUE TPEX3HAUHBIX YMCE. AHAIOTHS MEXKIY JECATUYHON CUCTEMOM 3aMMCH TPEX3HAYHBIX
YUCEI U JECATUYHON CUCTEMON Mep.

CkoOku. Ilopsiiok BBIMONMHEHUS JACUCTBUNM B BBIPAXKEHHUSIX, COACPKAIIUX CIOXKEHUE U
BbIUMTaHUE (CO CKOOKaMH U 0e3 HUX).

CoueTaTelbHOE CBOMCTBO CJOXKEHHUS. BbluMtanwe cymMmbl U3 uuciia. Belumtanue uucna u3
CYMMBI.

Hcnonb3oBaHne CBOWCTB CJIOKEHUS M BBIUUTAHUS JIJIs1 pPAllMOHAIA3AI[MN BEIYUCIECHUN.
YMHOKEHUE U JIeJICHHE HATypaJIbHBIX YHCell. 3HaKH YMHOXEHUS U Jienenus (- , ;). Ha3Banue
KOMITOHEHTOB U PE3YJIbTATOB YMHOXKCHUS U JICJICHUS.

I'padpuaeckas maTEpIpEeTalIvs YMHOKEHUS U AcieHus. CBSI3b MEXIY YMHOKCHHEM U

nenenueM. [Ipoepka yMHOxkeHUs U AeneHus. Haxoxnenne Hen3BeCTHOIO MHOKHUTENS,

ACIINUMOT O, OJCIIUTCIIA. CBs3b MCKAY KOMIIOHCHTAMU U PE3YJIbTATOB YMHOXKCHUA U



JICJICHUS.

KpaTtHoe cpaBHeHHe drcen (0OJbIIE B ..., MEHBIIE B ...). JlenuTenu u KpaTHbIE.

YactHble cnyyan yMHOKeHUs U aeneHus ¢ 0 u 1. HeBo3moxHocTh fenenus Ha 0.

[Topsimok BBIMONHEHUS JEHCTBHI B BBIPRKEHUAX, COACPXKAIIUX YMHOXKEHHE U JelieHHe (Co
CKOOKamu 1 6e3 HUX).

[TepemecTuTeNbHOE CBOMCTBO YMHOKEHHS.

Tabmuua ymHOXkeHus. TabnuyHoe YMHOXKEHHE U ICIICHUE YHCE.

CoueraresibHOE CBOMCTBO YMHOKEHHUS. Y MHOKeHHE U AesneHue Ha 10 u Ha 100. YMHOXeHue u
JIEJIEHNE KPYTIIBIX YUCEIL.

[TopsiioK BBINOJIHEHUS JEUCTBUM B BBIPAKEHUSAX, CONEPIKALUX CI0KEHUE, BHIUYMTAHNUE,
YMHOXXEHUE U JeTIeHHne (CO CKOOKaMH 1 0e3 HUX).

PacnpenenurensHoe CcBONCTBO yMHOXeHUs. [lpaBunmo nenenus cymmbl Ha 4yucio. Bre
TaOJIMYHOE YMHOXEHHE U JIeJICHHEe. Y CTHbIC IPUEeMbl BHE TaOJMYHOTO YMHOXKECHHS U JICTICHHUS.
Hcnonp30BaHnEe CBOMCTB YMHOXKEHUS U I€IEHUS ISl pAllMOHAIN3AUN BBIYUCICHUH.

Jenenue ¢ 0CTaTKOM C IOMOLIBIO Mojened. KOMIIOHEHTHI IeeHusl ¢ OCTaTKOM, B3aUMOCBSI3b
MEXy HUMH. AJITOPUTM JieTieHus ¢ ocTaTkoM. [IpoBepka geneHus: ¢ OCTaTKOM.

Tricsua, ee rpaduyeckoe nzodpaxkenue. Cioxenue u BerauTanue B npeaenax 1000. YctHoe
CJIO’KE€HUE, BRIYUTAHUE, YMHOXKEHHE U Jesienne uncen B npenenax 1000 B ciayyasx, CBOAUMBIX K
nevictBusiM B ipenenax 100.

Pabora ¢ TekcToBbIMHU 3a1a9amMu (284)

AHanu3 3aa4u, MOCTpoeHue rpauueckux Mojesel, INIaHUPOBaHNUE U peau3aliysl pereHHs.
[TpocTeie 3ajaun Ha CMBICT YMHOKEHHUS U JeJIeHUs (Ha paBHbIC YaCTU U 10 COJIEP’KAHUIO), UX
KpaTKasi 3allliCh ¢ IOMOIIBIO Tabnull. 3ajaul Ha KpaTHOE CpaBHEHUE (CoAepKalllie OTHOIICHUS
«0Oombie (MeHbILE) B...»). B3aumMHo oOpaTHble 3a7auu. 3a/1aud Ha HAXOXKJICHHUE «3ayMaHHOTO
yucia». CocTaBHble 3a1auu B 2—4 nefcTBUA Ha Bce apu(MeTHUecKue ACUCTBUS B Ipenenax
1000. 3amaun ¢ OyKBEHHBIMHU JaHHBIMHU. 3a7addl HAa BBIYMCIICHUE JTMHBI JIOMAHOMW; ITepHMeTpa
TPEYrojbHUKa M YETHIPEXYTOJIbHHMKA; TUIOMIATd M IMEepUMeTpa MpSIMOYrojbHUKA W KBajJpara.
CroxeHue ¥ BBIUUTAaHUE U3YUYEHHBIX BEJIMUUH MPU PEIICHUH 3a/1a4.

I'eomeTrpnueckne purypsl u BeJuduHbl (20 1)

IIpsimas, myd, otpe3ok. [lapamienbHble U IEpeceKaroImuecs MnpsMble.

Jlomanas, nnmHa nomanoi. [lepuMerp MHOrOyroJibHUKA.

ITnockocts. Yrou. IIpsMon, ocTpelii U Tynou yrisl. llepneHiuKyisspHbIe IpsMbIE.



[Ipamoyronsuuk. Kaapar. CBoiicTBa CTOPOH M YIVIOB NPSIMOYTOJbHMKA M KBajapara.
ITocTpoenue

NpSMOYTOJIbHUKA U KBaJIpaTa Ha KJIeT4aTol Oymare 1o 3alaHHbIM JJIMHAM UX CTOPOH.
[TpssmoyronbHbIN napamenenumnen, Kyo. Kpyr u okpyHOCTb, UX UEHTp, paauyc, IUaMeTp.
[upkyns. BeruepurnBanue y30poB U3 OKPYKHOCTEH ¢ TOMOUIBIO IIUPKYJIS.

Cocrasnenue Gpuryp u3 yacteil u pazouenue Guryp Ha 4acTu.

[Tepeceuenme reoMeTpUIECKUX QUTYD.

EnuHuib! 1uHb: MULTUMETp, KuioMeTp. [lepumerp npsaMoyroisHuKa U KBaIpara.

[Tnomane reomerpuyeckoit ¢urypsl. HemocpenctBeHHoe cpaBHeHHE GUTYp MO IUIOMIAJIH.
N3mepenue miuomany. Equnuis! miomann (KBagpaTHbI CAaHTUMETpP, KBaJApaTHBIA JELUMETP,
KBaJIpaTHbIH METpP) M COOTHOLIEHUS Mexay HuMu. [lnomane npsmoyronbHuka. Ilnomans
kBazpara. [Inomanu ¢puryp, cCocTaBIeHHBIX U3 MPSIMOYTOJILHUKOB U KBaIPaTOB.

O0bem reomerpuueckoi ¢urypsl. Enununbl o0bema (KyOMYeCKHil CaHTUMETp, KyOW4ecKuit
JIEIUMETp, KYOWMYeCKHid METp) U COOTHOIICHHS MexXay HuUMHU. OO0beM MpsSIMOYTOJBHOTO
napajuienenunena, oobem Kyoa.

[IpeoOpazoBanue, cpaBHEHHUE, CJOKEHHE M BBIUUTAHUE OIHO- POAHBIX T'€OMETPUUYECKUX
BEJIMYKH.

Beiu4uuHbBI M 3aBUCUMOCTH MeKIy HUMH (6 4)

3aBUCHUMOCTh pe3yJibTaTa W3MepeHus: OT BbIOOpa Mepku. ClokeHue U BBIYUTAHHE BEITUYMH.
Heo6xonumocTs BbIOOpa €IMHON MEpPKU NpU CPaBHEHMH, CIOKEHHM W BBIYUTAHUU BEJIMYMH.
Enununps! BpeMeHu (MUHYTA, Yac, CyTKH) U COOTHOILIEHUS MeXAy HUMU. OnpeeneHre BpeMeH!
no yacam. [louck 3akonomepHoctel. Habmonenue 3aBucumMocteil MeX1y KOMIIOHEHTaMH U
pe3yibTaTaMu YMHOXKEHHUS U AenieHus. opmysia miomaau npsMoyroiabHuka: S =a - b.
dopmyiia o6beMa NpsAMOYroJibHOro napaenenunena: V= (a - b) - c.

Auaredpanyeckue npeacrapiaenus (104)

UreHne M 3amucCh YUCIOBBIX M OYKBEHHBIX BBIPDAKEHUMN, COAEpXKAIIUX JIEHCTBUS CIIOKEHUS,
BbIUMTAHUS, YMHOXKEHUS U JeneHus (co ckoOkamu U 06e3 ckoOok). Brruucinenue 3HaueHMit
NPOCTEUIINX OYKBEHHBIX BBIPOKEHUI MpHU 33JaHHBIX 3HAYEHUAX OYKB. 3amuch B3aUMOCBS3U
MEX/y YMHOKEHHEM U JIEJICHUEM C TIOMOIIbI0 OYKBEHHBIX PaBEHCTB BUA

a-b=c,b-a=c c:a=b,c:b=a 0O000menHas 3amuck cBoiictB 0 1 1 ¢ MOMOIILIO
OykBeHHBIX popmym: a - 1 =1-a=a;a-0=0-a=0;a:1=a;0:a=0wuap. O6o0meHHas
3aMMCch CBOMCTB aprU(PMETUUECKUX JICHCTBUI C MOMOIIBIO OYKBEHHBIX (hOPMYIIL:

a+b=D>b+a— nepemMecTUTEIHLHOE CBOMCTBO CIIOKEHUS,



(a+b)+c=a+(b+c)— coueraTenpbHOE CBOWCTBO CIOKEHUS,

a-b=D>b " a—mnepemecTuTeNbHOE CBOMCTBO YMHOKEHUS,

(a-b)-c=a (b c)— couerareapbHOE CBOICTBO YMHOXKEHHUS,

(a+b)-c=a-c+b-c— pacnpenenureabHOE CBOMCTBO YMHOKECHHS (YMHOKEHHE CYMMBI Ha
YHUCII0),

(a+b)—c=(a—c)+b=a+ (b—c)— BelYHTAHHE YHCIIA U3 CYMMBHI,

a—(b+c)=a—b—c— BbluMTaHHE CYMMBI U3 YHUCIIA,

(a+b):c=a:c+b:c— nmereHue CcyMMbl Ha YUCIIO U JP.

VYpaBHeHus Buga a - X = b, a: X =b, X : a =D, pemaeMble Ha OCHOBE rpaduuecKoi MOJIEIH
(mpsiMmoyronbHuK). KoMmMeHTHpOBaHME pellIEHUs] ypaBHEHUM.

MarteMaTu4ecKkuii I3bIK U 3JIEMEHTBI JIOTUKH (2 4)

3HAKOMCTBO CO 3HAKaMH YMHOXXEHUS U JeJIeHUs, CKOOKamH, crocodamu H300pakeHus u
o0o3Ha4YeHHs] TPSIMOMW, Jydya, yria, KBajapaTa, MPsIMOYTOJIbHHKA, OKPYXHOCTH H Kpyra, UxX
pamuyca, nauamerpa, IMeHTpa. OrmnpeneneHue HWCTUHHOCTH W JIO)KHOCTH  BBICKA3bIBAHUM.
[TocTpoeHre TPOCTEHIINX BBHICKA3BIBAHUN BUIA «BEPHO/HEBEPHO, YTO ...», «HE», «ECIH ..., TO
...». [locTpoenne crnoco0OB pemieHNs] TEKCTOBBIX 3a7ady. 3HAKOMCTBO C 3aJa4aMy JIOTHYECKOTO
XapakTepa M crioco0amMu MX pereHusl.

Pa6ora ¢ undpopmanmeii u ananus 1aHubIx (10 9)

Onepanusa. OObEKT U pe3ysabTaT ONEePaLUH.

Onepanuu Hag npeameTamu, Gurypamu, unciaamu. [Ipsveie u o6patHbie oneparuu. OTbICKaHUE
HEU3BECTHBIX: 00BEKTa OTNEpaIliy, BHIIOTHAEMON ONepallii, pe3yibTara OrneparuH.

[Iporpamma paeiicTBuii. Anroput™m. JIMHEWHBIC, Pa3BETBICHHBIC W IUKIWYECKHE AJITOPUTMBI.
CocraBJieHre, 3aITUCh U BBIITOJIHEHNE AJITOPUTMOB Pa3IMYHBIX BH]IOB.

UrteHue U 3anoHEHNE TaOnuIlbl. AHAIN3 AaHHBIX Tabnuiel. CocTaBlIeHHE TOCIEI0BATEILHOCTH
(LIeTI0YKM ) MPEAMETOB, Unce, GUTyp U Ip. IO 3aJaHHOMY TIPaBUITY.

Ynopsgouennsiit nepedop BapuantoB. Cetu nmunuid. [Tytu. JlepeBo BO3MOKHOCTEI.

COop u npejcTaBiieHne HHGHOPMAIIUU B CIIPABOYHHUKAX, SHITUKJIONEINSIX, HHTEPHET-HCTOYHUKAX
0 MPOJIOJDKUTENBHOCTH JKU3HH PA3TIMYHBIX KUBOTHBIX U PACTEHUMU, UX pa3Mepax, COCTaBICHHE
MO TMOJYYCHHBIM JaHHBIM 33/1a4 Ha BCE YEThIpE apu(PMETHUYECKUX NEHCTBUS, BBIOOp JTYUIIUX
3aJa4 U cOocTaBlieHUE «3a/layHuKa Kaccay.

O06o01IeHre U cucTeMaTr3aIis 3HaHU, N3y4eHHBIX BO 2 KJlacce.

3 kaacc (1364)

Yucna u apupmerndeckue aeiicreus ¢ HUMH (35 1)



Cuer ThicsiuaMu. Pa3psasl ¥ Ki1acchl: K1ace eIMHULL, KJIace ThICSAY, KIacC MUJUIMOHOB U T. [I.
Hywmepanus, cpaBHEHME, CII0KEHNE U BBIUMTAaHUE MHOIO3Ha4YHbIX uncen (B npeaenax 1 000 000
000 000). IlpencraBieHue HaATYpaJbHOTO 4YHUCJIa B BHJAE CYMMBI pa3psAIHBIX CIaraéMblX.
YMmuoxenue u aenenue yrcen Ha 10, 100, 1000 u 1. a. [IlucbmeHHOE YMHOXKEHHE | ieaeHue (6e3
OCTaTKa) KPYIJIBIX YHCeN. YMHOXXEHHE MHOIO3HauHOro 4YMcia Ha OJHO3HAa4yHoe. 3aIluch
YMHOXXEHUSI «B CTOJIOMK». JleleHne MHOTO3HAYHOTO YKcia Ha OJHO3HAYHOE. 3amuCh JEJICHUS
«yraoMm». YMHOKEHHE Ha ABY3HAYHOE U Tpex3HauHoe uncio. O0muii cnyyail yMHOKEHUS
MHOI'03Ha4yHbIX 4Mcen. IIpoBepka NpaBUIBHOCTH BBINOJHEHUS JIEHCTBUH C MHOIO3HAYHBIMU
YHUCIaMU: ITOPUTM, OOpaTHOE JIEHCTBHE, BBIYMCICHHE HA KaJbKYJATOPE. YCTHOE CIIOXKEHHE,
BbIUMTAaHUE, YMHOKEHUE U JCJIEHUE MHOTO3HAUHBIX YKCEN B CIIy4asiX, CBOJUMBIX K JEHCTBUIM B
npeaenax 100. YmpomieHue BBIYUCICHHN C MHOTO3HAYHBIMH YHCJIAMH Ha OCHOBE CBOWMCTB
apupmeTnueckux aercTBuil. IlocTpoeHne U MCMONB30BaHUE AITOPUTMOB HU3YUEHHBIX CIIyyaeB
YCTHBIX M MUCbMEHHBIX JIeHICTBUI ¢ MHOTO3HAUYHBIMU YHCIIaMHU.

Pabora ¢ TekcToBbIMHU 3agauamu (404)

AHanm3 3a1a4u, MocTpoeHue rpaduIeckux Moieel U TabinI, MIIaHHPOBAaHUE U PeaTn3anus
pewenus. Ilonuck pa3HbIX CIOCOOOB peLIEHHUS.

CocraBHble 3a71auil B 2—4 1eHCTBUSI C HATYPAJIIbHBIMU YHCIIAMU Ha CMBICI J€HCTBUH CIIOKEHMS,
BbIUNMTAHUS, YMHOKEHUS U JEJICHUS, PA3HOCTHOE U KPATHOE CPAaBHEHUE YUCEIL.

3anaun, cojaepKallue 3aBUCUMOCTh MEX]ly BEIMYMHAMM BUAA a = b * ¢ MyTh — CKOPOCTh —
BpeMs (3aJauu Ha JBM)KEHUE), 00BEM BBIITOJHEHHON pabOThl — MPOU3BOJUTEIBHOCTD TpyJa —
BpeMs (3ajaud Ha paboTy), CTOMMOCTh — I[€Ha TOBapa — KOJHMYECTBO ToBapa (3ajjaud Ha
CTOMMOCTB) U Jip. Kiaccudukaius npocTsIX 3aa4 U3y4eHHbIX THNOB. OOLmii crocod aHamuza
U pelIeHMs] COCTaBHOM 3a/auu. 3aJaud Ha ONpejelieHne Havana, KOHIa U MPOA0KUTEIbHOCTH
coOBITHSA. 3a/laud Ha HAXOXJAEHUE YHUCEN MO MX CyMME M Pa3sHOCTH. 3aJadd Ha BBIYHMCIICHHE
wiomaaen Guryp, COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB M KBaapaToB. CloXKeHHE U BbIUUTaHHE
M3YYEHHBIX BEJTMYMH IIPU PELICHUU 3aay.

I'eomerpuueckue purypsl 1 BeauduHbl (114)

[TpeoOpaszoBanue ¢uryp Ha miaockocTd. CUMMeTpus GUTYp OTHOCUTENBHO HpAMOM. DUTypHl,
uMeroIue ock cuMMeTpun. [locTpoeHre cuMMeTpUUHBIX (UTYp Ha KieT4aToil Oymare.
[TpstmoyTonbHBIN Mapanenenumnes, Ky0, UX BeplIuHbl, pedpa u rpanu. [loctpoenue pa3BepTku
U MoJenu Kyba W TpsSIMOYTOJIBHOTO TNapasuienenunena. ENWHUIB JUIMHBL MHLIUMETP,
CaHTUMETP, IELUMETP, METP, KUJIOMETP, COOTHOIIEHUS MEXY HUMH.

Hpeo6pa30BaHHe reOMCTPHUICCKUX BCINYNH, CPABHCHUC UX 3Ha‘-IeHI/II71, CJIOKCHHC, BBIYMTAHNC,



YMHOXEHHE U JIeJIeHHEe Ha HaTypalbHOE YHCIIO.

Beiu4uuHbI 1 3aBUCUMOCTH MeKAy HUMH (144)

HaGmronenne 3aBuCMMOCTEH MEXAy BEIWYMHAMH U WX (UKCHPOBAHHWE C TOMOIIBIO TAOJIHII.
Uzmepenne Bpemenu. Equnuibl u3mMepeHus BpeMeHU: TOM, Mecsl, HeJels, CyTKU, Yac, MUHYTa
cexkynnaa. Onpenenenre BpeMeHH 1o yacaMm. Ha3Banue mecsieB u nueit Henenu. Kanenaaps.
CooTHOIIICHHE MEXTy SIUHUIIAMHA W3MEPEHUSI BpeMEHU. EMHUIIBI MACChl: TpaMM, KWJIOTPaMM,
[IEHTHEp, TOHHA, COOTHOIICHUS Mexay Humu. [IpeoOpazoBaHue, CpaBHEHHE, CIOKEHUE U
BbIUMTAHUE OAHOPOIHBIX BenuunH.llepemennas. BolpakeHue ¢ mnepeMeHHOR. 3HaueHue
BBIPAXXEHUS C IEPEMEHHOM.

@opmyna. QopMmyIbl IWIOMAAN U MEPUMETpa MpsMOyroibHHMKa: S = a - b, P = (a + b) 2.
dopMyIibl TJIOMIATY U IEpUMETpa KBaapara: S=a - a, P=4 - a.

®dopmyna odbeMa MpsMOYTOIBHOTO Mapauienenuneaa: V=a:-b - c.

®opmyna odObema kyba: V=a - a - a.

dopmyna myTd s =V - t u ee aHaorn: gopmyna croumoct C = a - X, popmyina paboTel A = w -
t 1 Ap., ux 000OIICHHAS 3aKCh ¢ TTOMOIIBIO (hOpMyJIBI a =D - C.

Habmronenue 3aBUCHMOCTEH MeXAy BETUYMHAMH, MX (UKCUPOBAHUE C MOMOIIBI0 TaOIUI] U
dbopmyiL.

[Toctpoenue Tabmui o opMyiaM 3aBUCUMOCTEH 1 (POpPMYIT 3aBUCIMOCTEH TI0

TabauIam.

Auareopanyeckue npeacrapiaenus (10 1)

®dopmyna aeneHus ¢ octatkoMm: a=Db - ¢ +r, r <b. YpaBuenue. Kopens ypaBHeHUs.

MHuoxecTBO KOopHeW ypaBHeHHs. COCTaBHBIC ypaBHEHHS, CBOJSIIUECS K IICTMIOYKE IMPOCTHIX
(Bumaa+x=b,a—x=b,x—a=b,a-x=b,a:x=b,x:a=b).

KomMmeHTHpOBaHUE perieHns ypaBHEHUN 10 KOMIIOHEHTaM JeHCTBHIA.

MarteMaTH4ecKHMil I3bIK U 3JIeMEHTHI JIOTUKH (14 1)

3HAKOMCTBO C CHMBOJIMYECKOH 3aITMChI0 MHOTO3HAYHBIX YUCEI, 0003HAYCHUEM UX Pa3psIioB U
KJIACCOB, C S3BIKOM YypaBHEHUH, MHOXECTB, IEPEMEHHBIX H (DOopMyn, H300pakeHuEeM
MPOCTPAHCTBEHHBIX (huryp. BeickazbiBanue. BepHbie 1 HeBepHbIe BhICKa3biBaHus. OnpeaeneHue
UCTUHHOCTH M JIOKHOCTH BbICKa3biBaHMWU. [locTpoeHMe TpPOCTEHIINX BBICKA3BIBAHUN C
MOMOIUIbIO JIOTHYECKUX CBSI30K U CJIOB «BEPHO/HEBEPHO, UTO ...», «HE», «ECIH ..., TO ...,
CKAXKIBIN, «BCE», KHAUJETCA», «BCETIa», «MHOTIa». MHOXKECTBO. DJIEMEHT MHOKECTBA. 3HAKH.
3aaHue MHOXECTBA MEPEUYUCICHIEM €ro DJIIEMEHTOB M CBOMCTBOM. [lycTOoe MHOXKECTBO U €ro

o0Oo3HaueHue :PaBHble MHOXecTBa. Jlmarpamma Oiinepa—Benna. IlongmHOXecTBO. 3HakH.



[Tepeceuenne muoxkecTB. 3Hak . CBoOMCTBa mepecedeHus MHOXKECTB. OObeAMHEHUE MHOXKECTB.
3nak . CBoiicTBa 00beAHEHUST MHOKECTB. [lepemennas. ®opmyuia.

Padora ¢ undpopmaumeii u ananus nanubix (12)

Hcnonp3oBanue TabmuI A MpeACTaBiICHHs M CHCTEMaTU3aluu JaHHbIX. MHTepmnperanus
naHHbIX Ta0nuibl. Knaccudukanus 37eMeHTOB MHOXKECTBA 110 CBOMCTBY. YHOPSAOYCHHE U
cucTeMaTH3anus HHPOPMAaLMU B CIIPABOYHOM JTUTEpaType.

Pemenne 3amau Ha yHoOpsSAOYEHHBIH IepeOOp BapHAHTOB C IOMOIIBIO TaOIHII M JepeBa
BO3MOKHOCTEI.

BrimonHeHne npoekTHbIX padboT no Temam: «M3 ucropun HaTypalbHBIX Yrcen», «M3 ucropuu
KajeHgaps». [lmanupoBanue, moucka W opranuzanuu uHpopmanuu. Ilomck uHpOpManuu B
CIpaBOYHHUKAX, OHHIMKIONEINAX, HHTEPHET -pecypcax. OdopmieHne U MpeacTaBICHHE
PE3yJIbTAaTOB BBIIIOJIHEHUS IPOEKTHBIX paboT. TBopueckue paboThl yuamuxcs no teme «Kpacora
U CUMMETpHs B )ku3HN». O000IIeHre U cucTeMaTU3allus 3HaHU|, H3y4YeHHBIX B 3 Kilacce.

4 kaacc (136 1)

Uucna u apupmernyeckue neicTus ¢ HUMH (35 1)

OreHka u IpUKHUIKa CYMMBI, pa3HOCTH, IPOU3BEIACHHS], YACTHOTO.

Jlenenue Ha By3HAYHOE U TPEX3HAUHOE YKCIO0. JleeHre Kpyriabix Ynucen (C OCTaTKOM).

OO0muii cityvaii 1eJIeHUsI MHOTO3HAYHBIX YHCET.

[TpoBepka nNpaBUILHOCTH BBIYUCICHUH (QIrOpUTM, 00paTHOE IeHCTBUE, TPUKUIKA PE3YyIbTaTa,
OLIEHKA JIOCTOBEPHOCTH, BHIYHCIIEHUE HA KAIbKYIISTOPE).

N3mepenus u apodu. HenoctaTrouHOCTh HATypadbHBIX YMCEN Ul NPAKTUYECKUX H3MEPEHHH.
[ToTpeOHOCTH MpPaKTUYECKUX H3MEPEHMHM KaK HWCTOYHUK PACIIUPEHUs MOHATHS uuciaa Jlonu.
CpaBuenue noneil. Haxoxaenue nonu uucia u yucna no aone. Ilponenr. Ipo6u. Harnsanoe
n300pakeHne ApoOeil ¢ MOMOIIBI0 FeOMeTpUYEeCKUX (UTryp U Ha 4uciIoBOM Jyde. CpaBHEHHE
npo0eit ¢ 0IMHAKOBBIMU 3HAMEHATENSIMU U Jpo0Oel ¢ OAMHAKOBBIMU YHCIUTENAMU. [lenenue u
npobu. HaxoxxaeHue yacTu ymciia, 4ucia 1o ero 4acTH U 4acTH, KOTOPYIO OJHO YHCIIO
cocTaBisieT oT Apyroro. HaxoxaeHue mpoieHTa oT Yuciia U 9uciia no ero npoueHTy. CioxxeHue
U BBIYMTaHUE JpoOeil C 0JIMHAKOBHIMU 3HaMeHaTeNnsiMU. [IpaBuiibHbBIE M HENPABUIBHBIE TPOOH.
CMmernranHble yucna. BeigeneHue menoi yacTh W3 HenpaBuibHOW JpoOu. IlpeacraBienue
CMEIIIaHHOTO YHUCIa B BUJE HENPAaBWIbHON npobu. CiokeHue U BhIYUTAaHHE CMEIIAHHBIX YHCEN
(c omMHAKOBBIMU 3HAMEHATEIIIMH JPOOHOM YacTH).

[TocTpoeHue U UCIIONB30BaHKE AITOPUTMOB U3YUYEHHBIX CIy4aeB ACUCTBUH C Apo0sSIMU U

CMCIIaHHBIMHU YU CJIaMU.



Pab6oTra ¢ TekcToBbIMHM 3a1a4aMu (42 4)

CamMocTosATeNbHBIA aHANU3 3aJaud, IIOCTPOCHHE MOJENEH, IIaHUPOBAaHUE U pealu3alus
pemerns. ullouck pasHeIX crnocoOoB pemieHusi. COOTHECEHHE MOJXYYEHHOTO pe3ylbTaTa C
YCIIOBHMEM 33/1a4H, OLIEHKa ero npasaononoous. [Iposepka 3agaun.

CocraBHble 33/la4ydl B 2—5 NEWCTBUH C HaTypaJIbHBIMA YHCJIAaMH Ha Bce apu(METHUECKHE
JeICTBUS, pa3HOCTHOE U KpaTHOE CpaBHEHHUE. 3a7jaud Ha CII0)KEHHE, BBIUMTAHUE U Pa3HOCTHOE
CpaBHEHHE JApOOECH W CMEIIaHHBIX 4YHCeN. 3a7auyd Ha MpHBEICHHE K eIUHHIE (YeTBepToe
IPONOPLUOHATIBHOE). 3aJa4l Ha HaX0XKJICHUE JOJIM LEJIOr0 U IIeJI0ro MO ero Jo0JIe.

Tpu Tuna 3agay Ha JpoOU: HAXOXKAECHUE YAaCTH OT YKCIIa, YKCia 110 €ro 4YacTu U ApoOH, KOTOPYIO
OJIHO YHMCJIO COCTABJISET OT APYroro. 3aJauu Ha HaAXO0KJIECHUE MPOLIEHTA OT YUCJIa U YHca 110 €ro
IPOIICHTY. 3a7]a4i Ha OTHOBPEMEHHOE PAaBHOMEPHOE JBI)KEHUE IBYX 00BEKTOB (HABCTPEUY
Ipyr JOpyry, B IPOTHBOIOJIOXHBIX HAIpPaBICHUSAX, BAOTOHKY, C OTCTaBaHHEM): OMpEACIICHHE
paccTosiHus MEXAY HUMHU B 3aJaHHbII MOMEHT BPEMEHH, BPEMEHM 1O BCTPEYM, CKOPOCTHU
commxenus (ynajaeHus). 3aladyd Ha BBIYMCIICHHUE IUIOLIAJU IPSIMOYTOJIbHOTO TPEYroJbHUKA U
ioniaaen puryp.

I'eomerpnueckue Gpurypsl 1 BeauduHsbI (15 4)

[TpsAMOYTONBHBIN TPEYTrOJBHUK, €T0 YIJIbl, CTOPOHBI (KaTeThl U TUIIOTEHY3a),

IUIOUIA/1b, CBSA3b C MPSIMOYTOJIBHUKOM.

Pa3BepuyThiit yron. CMexHbIE U BEpTUKAIbHBIE YIIIbl. LleHTpaabHbINA yroa u yrodi,

BIIMCAHHBIA B OKPYKHOCTb. M3mepenue yrnos. Tpancnoprtup. IloctpoeHue yrios ¢ noMoIIbIO
TpaHcnopTupa. EAavHMIBI IUIomann: KBaJpaTHBIM MHJUIMMETP, KBaJpaTHBIA CaHTUMETD,
KBaJIpaTHbIN A€LIUMETp, KBaIpaTHBIA METp, ap, TEKTap, COOTHOIIEHUS MEXKIY HUMHU.

Onenka momanu. I[lpubnukeHHOE BBHIYMCIEHUE IUIOMIAJEd C IOMOIIBIO  IAaJEeTKH.
HccnenoBanue CBOWCTB reoMeTpu4eckux (uryp ¢ momoruibio nusMmepeHuil. [IpeobpazoBanue,
CPaBHEHHE, CJIOXEHHE M BBIYUTAHHE OJHOPOJIHBIX I€OMETPUYECKHX BEIMYMH. Y MHOKEHUE U
JIeJIEHNE TEOMETPUYECKUX BEJIMYMH Ha HATYpallbHOE YUCIIO.

BeanunHbI 1 3aBUCUMOCTH MeKAy HUMH (204)

3aBUCUMOCTH MEX/1y KOMIIOHEHTaMHU U pe3yJbTaTaMu apu(PpMETUYECKUX JICHCTBHIA.

dopmyIia IO TPSIMOYTOJILHOTO TpeyrojipHuka: S = (a - b) : 2.

[Ixansl. Yucnosoit 1yd. KoopanHaTHbIN 1yd. PaccTosiHue MeX Ay TOUKaMu
KOOPJAMHATHOIO Jiydya. PaBHOMEpPHOE IBMIKEHHME TOYEK 110 KOOPAUHATHOMY JIydy Kak MOJIEIb

PaBHOMCPHOI'O ABHUKCHUS PCAJIbHBIX 00BEKTOB.



CkopocTh COMMKEHHS M CKOPOCTh yHajeHHs JBYX OOBEKTOB TIpU PaBHOMEPHOM
OJIHOBPEMEHHOM JBIKCHUU. DOPMYJIIbI CKOPOCTH CONMKEHUS M CKOPOCTH yaaleHus: veoi. = vl
+ v2 u vyn. = vl — v2. @opmynsl pacctosHuss d MeXay OByMs PaBHOMEPHO ABIIKYLIMMHCS
00BbEeKTaMU B MOMEHT BpEMEHH t JIJIsl BMIKEHUS HaBcTpeuy aApyr apyry (d =s0 — (vl +v2) - t), B
POTHBONOIOXKHBIX HanpaBieHusx (d = s0 + (vl + v2) - t), Bgorouky (d =s0 — (V1 —v2) - t), ¢
orcraBanueM (d = s0 — (V1 — v2) - t). ®opmyra 0 JHOBPEMEHHOTO JBMKEHHS: S = VCOIL. * tBCTP.
Koopnunarueiit yron. 'paduk aBmwkenus. HabmroneHrne 3aBUCUMOCTEH MEXKIY BEIMYUHAMH U
X GUKCUPOBAHUE C TTOMOIIIBIO hopmyd, Tabauil, rpadukoB (aBuxeHus). [loctpoenue rpadukon
nBrkeHus o ¢opmynaM u tabiumam. [IpeobpazoBanue, cpaBHEHUE, CIOXKEHHE U BHIYMTAHUE
OJIHOPOJHBIX BEITUYHH, UX YMHOXCHHE U JICIICHUE Ha HATYPAIbHOE YHCIIO.

Auredpanyeckue npejacrabjaeHus (6 4)

HepaBenctBo. MHOkecTBO pemieHHi HepaBeHCTBa. CTpOroe v HECTPOroe HepaBEHCTBO. 3HAKHU.
JIBOMHOE HEPABEHCTRO.

Pemenue mpocTelmmx HEPaBEHCTB HA MHOKECTBE LEIBIX HEOTPHUIATEIBHBIX YHCEI C MTOMOIIBIO
yuciaoBoro jyda. Mcrnonp3oBanne OyKBEHHOW CUMBOJIMKH /171 000OIIEHHS ¥ CHCTeMaTH3alluu
3HAHUU.

MaremMaTu4ecKuii si3bIK M 3JIEMEHTbI JJOTUKH (2 4)

3HaKOMCTBO C CHMBOJMYECKHM O00O3HAUE€HHEM JI0JieH, JpoOei, MPOLEHTOB, 3alUCHIO
HEPABEHCTB, COOO3HAYCHUEM KOOPJHMHAT HAa MPSAMOW M Ha TUIOCKOCTH, C S3BIKOM JHAarpaMM M
rpaduxoB. OnpeaeneHne UCTUHHOCTH BhICKa3biBaHUH. [locTpoeHne BhICKa3bIBaHUH C TOMOIIBIO
JIOTUYECKHUX CBSI30K M CIIOB «BEPHO/ HEBEPHO, UTO ...», KHE», «ECIH ..., TO ...», «KKIBIIN», «BCEM,
CHAUJIETCS», «BCETIA», «HHOTIIA», «U/HITN.

Pa6ora ¢ unpopmanmeii 1 ananau3s 1aHubIX (16 )

Kpyrossie, cTonOuaTsie U TMHEHHBIEC JUarpaMMbl, TpaduKy JBMKCHUS: YTCHHE, HHTEPIIPETAIIHS
JAHHBIX, IOCTPOCHHE.

PabGora ¢ Tekcrom: TpoBepka IMOHUMAHWS; BBIICICHHE TJIABHOW MBICIIH, CYIIECTBEHHBIX
3aMEUYaHWH U WUTIOCTPUPYIOIINX UX MTPUMEPOB; KOHCTICKTUPOBAHUE.

BrinmonHnenue npoekTHeIX padot mo temam: «M3 ucropumn apobeit», «COMMOIOTHIECKHI Ompoc
(110 3aJaHHOM WJIM CAMOCTOSITEILHO BEIOPAHHON TEME)».

CocraBneHue maaHa noucka nHdopmaiuu; oToop HCTOYHUKOB nH(popManuu. Beidop crocoba
peJICTaBICHUS HH()OPMAIIHH.

O06o0011eHe U cucTeMaTU3alus 3HaHUH, U3YYEeHHBIX B 4 KIacc.



3. IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA

3.1. JIn4yHOCTHBIE:

I'pasricoanckoe éocnumanue:
- YBOKEHHE K CBOEMY U JPYrUM HapojaM, GOpMHPYEMOE B TOM YHCJIE HA OCHOBE MPUMEPOB
M3UCTOPUU MATEMAaTUKH.
Ilampuomuueckoe éocnumanue:
- MPUMEHSTh MaTEMATUKY JIJIS PEIICHUS TPAKTUYECKUX 33]1a4 B TTOBCEAHEBHOM KM3HU, B TOM
ypce Ha 01aro cBoeii Ponune;
/lyxoeno-upaecmeennoe eocnumanue:
- IPUMEHSTh MAaTEMATUKY JIJI PEIICHUS TPAKTUYECKUX 3aJ]1a4 B TOBCEAHEBHOM KU3HHU, B TOM
YHCJIC PU OKa3aHUH TTOMOIIY OJTHOKJIACCHUKAM, JIETSM MJIAJIIIETO BO3pacTa, B3pPOCIBIM U
MOKHJIBIM JIIOISIM;
- IPUMEHSITH MPaBUJIa COBMECTHOM JCSATEIHLHOCTH CO CBEPCTHUKAMHU, MPOSIBIISATH CIIOCOOHOCTH
JIOTOBApUBATHCS, TUUPOBATD, CIEAOBATh YKa3aHUSIM, OCO3HABATh JINYHYIO OTBETCTBEHHOCTh U
00BEKTHBHO OLIEHUBAThH CBOM BKJIAJ B OOIIMIA pe3yabTarT.
Icmemuueckoe eocnumanue:

- IPUMEHSTh MaTEMATUKY JJIS PEIICHUS TPAKTUYECKUX 3a/1a4 B TIOBCETHEBHOM KU3HU, B TOM
YUCJIe ISl CO3JJaHuUsI TBOPUECKUX padoT;
QDu3uueckoe gocnumanue, hopmuposanue Kyabonypol 300p06bsa U IMOUUOHATILHO20
onazononyuusn:
- OCBaMBaTh HaBBIKM OpPraHU3alliy O€30MacHOT0 MOBEACHHS B HH(POPMAIIMOHHOI cpejie;
- MPUMEHSTh MAaTEMATUKY IS PEIICHUs TPAKTUYECKHUX 3a/1a4u B TIOBCEHEBHON KU3HU, B TOM
YUCJIe ISl PeIIeHUs MPOOJIEMHBIX CUTYallUi CBSI3aHHBIX C (PU3UUECKHUM 37I0POBHEM.

Tpyooeoe socnumanue:
- paboTaTh B CUTYalUsIX, PACHIMPSIONINX OMBIT TPUMEHEHUS MaTEMAaTHUECKUX OTHOIICHUH B
peaabHOM KM3HU, TTOBBIIIAIOIINX UHTEPEC K MHTEIUIEKTYaTbHOMY TPYY U YBEPEHHOCTh CBOUX
CUJIaX MPH PEIICHUH IMOCTaBIEHHBIX 3a/1a4, YMEHHUE TIPEOI0JIeBaTh TPYAHOCTH;
- CTPEMUTHCS K TIOMCKY HOBOM MH(OPMAIIMH U HOBOTO PellIeHus] yueOHON POoOIeMBbI ¢
WCIIOJIb30BAHUEM U3YyYEHHBIX MATEMaTHUYE€CKUX 3HAHUH.
Ixonozuueckoe eocnumanue:
- OIIEHUBATh MPAKTUIECKUE U yUCOHBIE CUTYAIIUN C TOUYKH 3PEHUS BOSMOKHOCTH TIPUMECHEHUS
MaTeMaTHKH 7Sl palliOHATBEHOTO ¥ () ()EKTUBHOTO pelieHus] y4eOHbBIX U KU3HEHHBIX MPoOIeMm,

B TOM YHCJI€ U C HOJIb30M A1 SKOJIOTHYECKOr0o 0JIarOCOCTOSTHHUS.



Llennocmu nayunozo no3nanus:
- 0CO3HABaTh HEOOXOAMMOCTh U3YUEHHSI MATEMATUKHU IS IalITAlMHU K )KU3HEHHBIM CUTYaIUsIM,
JUISL Pa3BUTHA OOIIEH KyJIbTYpPhI UEIIOBEKA; PA3BUTHUS CTIOCOOHOCTH MBICIHTD, PACCYKIATh,
BBIJIBUTaTh MPE/IOI0KEHUS U I0KA3bIBAaTh WM ONPOBEPrarh UX;
- OLICHUBATh CBOM yCIIEXW B U3yUYE€HUH MaT€MaTUKH, HAMEe4aTh YT YCTPaHEHUs TPYTHOCTEH;
CTPEMHTHCS YIIIyOJISTh CBOM MAaTeMaTHUECKUE 3HAHUS U YMEHHUS,
-IIPOSIBIISITH ITO3HABATEIBHBIN HHTEPEC K MAaTEMATHUKE KaK HAyKe U MPAKTHYECKYIO
3aMHTEPECOBAHHOCTD B UCIIOJIb30BAHUN MAaTEeMAaTUYECKUX 3HAHUM B MOBCEAHEBHOM KU3HU;
- OLICHUBATh MPAKTUYECKUE U YUeOHbIE CUTYalLlUU C TOYKU 3PEHHSI BO3SMOXXHOCTU TPUMEHEHUS
MaTEeMaTHKH JUTsl pallMOHAIIBHOTO M 3()()EKTUBHOTO PElIeHUs] y4eOHBIX 1 KHU3HEHHBIX Mpo0iIeM;
-[10JIb30BAThCSI Pa3HOOOPAa3HBIMH WH(GOPMAIIMOHHBIMH CPEJCTBAMU JIJISI PEIICHUS
MPEJIOKEHHBIX U CAMOCTOSITEIbHO BEIOPAHHBIX YU€OHBIX MpobIieM, 3a/1a4.

3.2. MeranpeaMeTHble (pery/siTUBHbIE, IO3HABATEIbHbIE, KOMMYHUKATHBHbIE)
Ynueepcanvnuie yueonvie noznasamensvnuie oelicmeusn:
ba3zoewie nocuueckue oeiicmeusn:
- YCTaHABIMBATh CBS3H U 3aBUCUMOCTH MEXKIy MaTEMaTHUECKUMU 00bEeKTaMU (4acTh-1IEII0E;
MPUYMHA-CIEACTBHE; MPOTHKEHHOCTD);
- IPUMEHSATH 0a30BBIC JIOTHYECKUE YHUBEPCAIbHBIC ACUCTBUS: CPaBHEHHE, AaHAIIN3,
kiaccudukanus (rpynmnupoBka), 00001IeHue;
- IpuoOpeTaTh NpakTHUeCKue rpaduyeckue U U3MEepUTEIbHbIC HABBIKH JUIsl YCIIEIIHOTO
peleHns yueOHbIX U JKUTEHCKUX 3a]1a4;
- IPEJCTABIATH TEKCTOBYIO 33auy, €€ peuieHne B BUIE€ MOJICITH, CXEMBbI, apru(pMeTHIECKOM
3aIUCH, TEKCTA B COOTBETCTBUU C MIPEJIOKEHHON yueOHOM TTPOOIEMOiA.
ba3zoevie uccnedosamenvckue oeiicmeus:
- IPOSIBJISITH CIOCOOHOCTh OPUEHTHPOBATHCS B YU€OHOM MaTepHajie pa3HbIX pa3/esioB Kypca
MaTEeMaTHKH;
- MOHUMATh U a/ICKBATHO MUCIIOJIH30BATH MATEMATHUECKYIO TEPMHUHOJIOTHIO: pa3IndaTh,
XapaKTepru30BaTh, UCIOIb30BATh JJIsl pEIIEHHs YUeOHbBIX U MPaKTHUECKUX 3aj1ay;
- IPUMEHSATh U3YYE€HHBIE METO/IbI TO3HAHUA (M3MEpEHHEe, MOIETUPOBaHNE, Iepedop BapUaHTOB).
Paooma c ungpopmayueii:
- HAXO/IUTh M UCTIOJIH30BATH JIJISl pEIICHUS YIeOHBIX 33]]a4 TEKCTOBYIO, TPAPHUECKYIO

UH(OPMALIMIO B Pa3HBIX HCTOUHUKAX HHPOPMALIMOHHOM Cpe/Ibl;



- YUTaTh, UHTEPIPETHUPOBATH IPAPUUCCKU MTPEACTABICHHYIO HHPOPMAIIHIO (CXeMy, TabIuILy,
JIuarpaMmy, Apyryr MOJIENb);

- IPEJCTABIATh UH(OPMAIIMIO B 3aJaHHOI (popMe (I0TONHATH TabIuILy, TEKCT), (HOpMYyITHUpPOBAThH
YTBEpPXkKACHHE 110 00pa3ily, B COOTBETCTBHH C TpeOOBaHUIMH YUeOHOM 3a1a4;

- IPUHUMATH [IpaBUIIa, OE30MaCHO UCIIOIb30BATh MIpe/IiaraéMble FJEKTPOHHBIE CPEJICTBA U
UCTOYHUKU UHPOPMALIUH.

- IOJIb30BaThCS PA3HOOOPA3HBIMU MH(POPMALIMOHHBIMU CPEICTBAMU JIJISl PEIICHUS
MPEJIOKEHHBIX U CAMOCTOSITEIbHO BRIOPAHHBIX YU€OHBIX MpobiieM, 3a/1a4.

Ynueepcanwvnuie yueonvie kommynuxamuenvle oeiicmeus:

- KOHCTPYUPOBATh YTBEPIKICHUS, IPOBEPATH X UICTUHHOCTB; CTPOUTH JIOTHIECKOE
paccyxIaeHue;

- MCIIOJIb30BaTh TEKCT 3aJaHusl 1151 OOBSICHEHUS crloco0a U X0/1a pelieHHs] MaTeMaTH4eCKOn
3agaun; GopMyIHpPOBATH OTBET;

- KOMMEHTHPOBATh MPOLECC BEIYUCIICHUS, TOCTPOCHHS, PEIICHHUS;

- OOBSICHATD TOJTYYECHHBIH OTBET C MCIIOJIB30BAHNEM H3YUYCHHON TEPMUHOJIOTHH;

- B [IPOLIECCe AUAJIOTOB MO OOCYKIECHUIO U3YUYEHHOT0 MaTepHralia — 3aJaBaTh BOPOCHI,
BBICKA3bIBaTh CYX/ICHUS, OLICHUBATh BBICTYIUICHUS YYaCTHUKOB, IPUBOJUTH JOKA3aTEIbCTBA
CBOCH MPABOTHI, IPOSBIATH ATUKY OOIICHHS;

- CO3/1aBaTh B COOTBETCTBHHU C YI€OHOH 3a/1a4eil TEKCTHI pa3HOTO BH/a — OMUCAHUE (HAlIpUMeD,
reoMeTpUUecKoi (hUrypbl), paccyxaeHue (K mpuMepy, py peleHnt 3a7aum), THCTPYKIUS
(HampuMep, U3MEepeHHe JUIMHBI OTPE3Ka);

- OPUEHTHUPOBATHCS B AITOPUTMAX: BOCIIPOU3BOIUTD, JOTIOJIHSTh, HCIIPABIISATH

e OpMHUPOBAaHHBIE; COCTABIISTH 110 AHAJOTHH;

- CAaMOCTOSTEJIbHO COCTABJIATh TEKCTHI 331aHUH, aHAJIOTUYHbIE TUIIOBBIM U3Y4YE€HHBIM.
Obwenue:

- OOBSICHATD TTOJYYCHHBIA OTBET C UCTIOIH30BAHNEM M3YYEHHOW TEPMUHOJIOTHH;

-B IIPOIIECCE JUATOTOB 110 0OCYKIEHUIO H3YYEHHOTO MaTepralia — 3a/1aBaTh BOIIPOCHI,
BBICKA3bIBaTh CY)KJICHHS, OLIEHUBATh BBICTYIIJICHUS YYAaCTHUKOB, IPUBOJUTH JOKA3aTEIbCTBA
CBOEH MPABOTHI, MPOSBIATH ATUKY OOLECHHUS;

-- BOCIIPUHUMATh U (POPMYIIHPOBATH CYKIICHHSI, BRIPAKaTh SMOIIMU B COOTBETCTBHH C IEISIMH U
YCJIOBHSIMU OOIIIEHUS B 3HAKOMOU CpeJie;

- IPOSIBJISAITH YBAXKUTEIHLHOE OTHOLIIEHHE K COOECEeHUKY, COOI0AATh MpaBUila BEACHUS AUAIOTH

" TUCKYCCHU,



- IPU3HABATH BO3MOXHOCTh CYLIECTBOBAHUS Pa3HbIX TOUEK 3PEHHUS;
- KOPPEKTHO ¥ apryMEHTHPOBAHHO BBICKA3bIBATH CBOE MHEHUE.
Coemecmnasn deamenbHOCmb:
- y4aCTBOBaTh B COBMECTHOM JESATEIBHOCTH: PacIpeeIATh paboTy MEXY WICHAMHU IPYIIIbI
(HammpuMep, B cilyyae pelleHus 3a/1a4, TpeOyroImux nepedopa 00JbIIOro KOJIMYeCTBa BApUAHTOB,
NPUBEJCHUS IPUMEPOB U KOHTPIPUMEPOB); COTIIACOBBIBATH MHEHHS B XO/I€ ITOMCKA
JI0Ka3aTeIbCTB, BRIOOpA PallMOHAIBLHOTO CII0c00a, aHaIn3a HHpOpMaIuy;
- OCYILECTBJIATh COBMECTHBII KOHTPOJIb M OLIEHKY BBIIIOJHAEMbIX JEHCTBUH, IPEIBUAETH
BO3MOYKHOCTh BOSHUKHOBEHHUS OIIMOOK M TPYAHOCTEH, NIpelycMaTpUBaTh IIyTH UX
NpeayIpeKICHUS.
—Yy4YacTBOBATh B MAPHOH paboTe ¢ MATEMaTHUYECKUM MaTEPUAIOM; BHITIOJIHSITH MTPaBHIIa
COBMECTHOM JI€ATEJIbHOCTH: I0rOBapUBAThCs, CUNTAThCSA C MHEHUEM MapTHEPA, CIOKOWHO U
MHUPHO pa3penatb KOH(QIUKTHI.
YHnueepcanwvnvie yuednvie pecynamuenvie oeiicmeus:
Camoopzanusayusn:
- IUTAHUPOBATh 3TAlbl MPEJICTOALIECH PA0OThI, ONPENEIIAThH OCIE0BATEIBHOCTh YUEOHBIX
JIEHCTBHI;
- BBITIOJIHATH TpaBUIIa 0€30IaCHOTO UCIIOIB30BAHMUS AIIEKTPOHHBIX CPECTB, PEAIaracMbIX B
nporecce 00y4eHusl.
Camokonmpons:
- OCYILECTBIISATH KOHTPOJIb IIpOIIecca U pe3ysIbTaTa CBOEH IesTeIbHOCTH; 0OBEKTUBHO
OILICHUBATh UX;
- BBIOMpATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CIIOCOOBI IEHCTBUM;
- HaXO/IUTh OLIMOKHU B CBOEH paboTe, yCTaHaBIMBATh UX MPUYUHBI, BECTH IMOMCK ITyTel
MPEOAOICHHS OIIHOO0K;
- IPEBUIETH BO3MOKHOCTh BO3HUKHOBEHUS TPYJHOCTEH U OUIHOOK, ITPeTyCMaTpUBATh
CrocoObI UX MpeaynpexAcHus ((GopMyTUpOBaHHE BOIPOCOB, OOpAIIeHNE K YUeOHUKY,
JIOTIOJTHUTEIILHBIM CPEJICTBAaM 00yUeHUs], B TOM YHCJIE JIEKTPOHHBIM);
- OLICHUBATh PAllMOHAJILHOCTh CBOMX JCWCTBUIL, JaBaTh UM Kau€CTBEHHYIO XapaKTEPUCTHKY.
IMoyuonanbHbLl UHMeENIEeKm:

- BEIpA)KaTh SMOIIMH B COOTBETCTBHUH C IEJIIMU M YCIOBHUSMH OOIIEHUS B 3HAKOMOM CpeIe;

—YMCHUC OCO3HABATH U ONPCALCIIATH (HaBBIBaTB) CBOM OMOIIUU,



— YMEHHE 0CO3HABATh U ONPEIENATh IMOIMH JPYTUX JIFOJICH; COTYBCTBOBATh JIPYTUM JIFOJISIM,
COIEePEKUBATD;

Ilpunamue ceéa u opyaux:

- IPUHUMATH [TPABHUJIA COBMECTHOM JICATEIBHOCTHU TPU pabOTe B Mapax, IPyIax, COCTaBICHHBIX
YUUTEIIEM UM CAMOCTOSITEIIHHO;

- 0CO3HAaBAaTh JINYHYIO OTBETCTBEHHOCTh U OOBEKTHUBHO OLICHUBATh CBOM BKJIAJ] B OOLIUI
pe3ynbTar.

3.3. [IpeameTHbIe (MO KJIaccam)

1 kaace

3HaHue U NIOHUMAHME:

— Ha3Bath yncina ot 0 1o 20; Ha3bIBaTh M 0003HAYATH IEUCTBUS CIOKECHHS U BHIYUTAHUS,

— Ha3bIBATh PE3YJIbTAThl CI0KEHUS Uncel B rpeaenax 10 u cooTBETCTBYIOIIME CIIydan
BBIYUTAHUS;

— Ha3bIBaTh PE3yJIbTAThl CIOKEHUS uncen B npeaenax 20 1 COOTBETCTBYIOILUE Cllydan
BBIYUTAHUS;

— OLICHUBATh KOJUYECTBO MPEIMETOB YHCIOM U IPOBEPATH PE3yJIbTaT MOICUETOM B IIpeIesax
20;

— BECTH CUET KaK B IPSIMOM, TaK U B 00paTHOM Mopsijike B npenaenax 20;

Ilpumenenne:

— 3aMKChIBATh U CPAaBHMBATh 4Kciia B nipeaenax 20;

— HaXOAMUTh 3HAYEHUE YUCIOBOTO BhIpakeHus B 1-2 aeiictus B npeaenax 20 (6e3 ckoOoK);

— pewathb 3a1a4u B 1-2 nelCTBUS, paCKphIBalOIINE KOHKPETHBIN CMBICH IEUCTBUI CII0XKEHUS U
BBIUMTAHUS, a TAK)KE 33J]a4l HAa HAX0)KJIEHUE YnCia, KOTOPOE Ha HECKOJIBKO €AMHMIL OOJIbIIIe
(MeHbIIIe) TaHHOTO;

— IPOBOJIUTh U3MEPEHUE JITTMHBI OTPE3Ka U JITTMHBI IOMaHOM;

— CTPOUTH OTPE30K 3aIAHHON JIJIUHBI.

DOYHKIUOHAIBHOCTD:

— CpaBHUBATH U yIOPSIOYUBATH OOBEKTHI MO Pa3HBIM MPU3HAKAM: JITUHE, MacCe, BMECTUMOCTH;
— peuiaTh 3a/1a4M, CBsI3aHHBIC C OBITOBHIMU JKU3HEHHBIMU CUTYAIUSAMU (TIOKYIKA, U3MEPEHUE,
B3BEIIMBAHUE U JIP.);

— OCHHUBATH BCIIMYHHBI IPEIMETOB Ha I'JIa3.

2 KJjacc



3HaHue U NOHMMAaHue:

— BBINIOJIHSTH YCTHO CJIOKEHUE U BbhluUTaHKe uncen B npenenax 100 ¢ mepexoaom uepes
JIECSITOK;

— BBITIOJIHATH TAOJUYHOE YMHOKECHHE U JIeJieHUe uncen Ha 2, 3,4 u 5;

— BBINOJHATH apupMeTHueckue aeicTBus ¢ yuciom 0;

— MPaBWIBHO YIOTPEOIATH B pEUN Ha3BaHUS KOMIIOHEHTOB CIIOKEHHS (ClIaraeMbie), BHIYUTAHHS
(yMeHbI1aeMO€E, BBIYUTAEMOE) U YMHOXKEHUS (MHOKUTEIH), & TAKXKE YUCIIOBBIX BbIPAXKEHUM
(Mpou3BeACHUE, YACTHOE),

— OIpEAENAThH MOCIeI0BATEIbHOCTh IEUCTBUI IPU BBIUMCICHUH 3HAUYEHUS YUCIIOBOTO
BBIPAXKECHMUS;

Ilpumenenue:

— peuaTh TEKCTOBBIE 33/1a4M B 1 JeiicTBHE Ha CII0KEHHE U BbIUMTAHUE (HAXOXKICHHE
YMEHbIIIAEMOT0, BHIYUTAEMOT'0, PA3HOCTHOE CPABHEHHE), YMHOKEHUE U JICJICHHE
(HaxoKJeHUE MPOU3BEACHHUS, JEJIEHUE Ha YAaCTH U IO CO/EPIKAHMUIO);

— U3MEPATH JUTMHY 33JJaHHOTO OTPE3Ka U BBIPAKaTh €€ B CAHTUMETPAX U B MUJUIUMETPAX;
YEPTUTH C MOMOIIBIO JTUHEUKH OTPE30K 33AaHHOM JITTMHBL;

— UCTOJIb30BaTh CBOWCTBA CTOPOH MPSIMOYTOJIbHHUKA MPU BBIUKCICHUH €r0 IEPUMETPa;

— OIpeAENATh IIIOIIA b IPIMOYTOJbHUKA (B YCIOBHBIX €IMHUIIAX C OMOPOH HA WIUIIOCTPALNH);
— pa3nau4arh NPsAMON, OCTPBIM U TYIION YIUIBL;, PACIIO3HABATh IPSIMOYTOJIbHBIN TPEYTOJIbHUK;
— OIIPEAEIATH BPEMs 110 YacaM.

DOYHKIHOHAIBHOCTD:

— BBITIOJIHSATH TAOJUYHOE YMHOKEHHE U JIeJICHUe urces Ha 6, 7, 8, 9, 10;

— UCMOJIb30BaTh IEPEMECTUTENFHOE U COYETATEIbHOE CBOMCTBA CIIOKEHUS U
NIEPEMECTUTENILHOE CBOWCTBO YMHOKEHUS IIPY BBIIIOJIHEHUH BBIYUCIICHUI;

— pemaTh TEKCTOBBIE 3a/1a4M B 2-3 1eicTBYS,

— COCTaBJISITh BBIPAXKEHUE IO YCIOBUIO 33]1a4H;

— BBIYUCIIATh 3HAYCHUC YN CIIOBOT'O BBIPAXKCHUS B HECKOJIBKO JleﬁCTBHﬁ panrOoHaAJIbHBIM
CII0COO0M (C MMOMOIIBIO N3YUCHHBIX CBOICTB CJIIOKCHHA, BBIYUTAHUA U YMHO)KeHI/ISI);

— OprrJ'ISITI) JaHHBIC, nonyquHHe HyTeM I/ISMepeHI/ISI.
3 ki1acce
3HaHHe ¥ NOHNMAHHE:

— mocliegoBaTenbHOCTE urcel 1o 1000;



— 4KcI0, O0IbIlIee WIK MEHbIIIee JaHHOTO YHCIia B HECKOJIBKO Pas;

— €MHUIBI ITTUHBI, MAaCChI, TIIOIA/IN;

— Ha3BaHUsl KOMIIOHEHTOB U PE3YJIbTATOB YMHOXKCHUS U JI€TICHNUS,

— BUJbI TPEYTOJIbHUKOB;

— IIpaBuUJIa TIOPS/IKA BBIMOJTHEHUS ACHCTBUN B BRIPOXKCHUAX B 2-3 IEUCTBUS (CO CKOOKamu 1 6e3
HUX);

— TaONUIly YMHOKCHHSI OJJHO3HAYHBIX YHCE U COOTBETCTBYIOIINE CITyJau JICIICHHUS,

— TIOHATHUE «IOJISY;

— OIpeeNICHUS TIOHATUN «OKPYKHOCTBY, IIEHTP OKPY>KHOCTU», «PATNYC OKPYKHOCTH,
«JIUAMETP OKPY>KHOCTHY;

— YETHBIC U HEUETHBIC YHUCIIA,

— olpesieNieHNe KBAAPAaTHOTO EUMETPa, KBaJpaTHOTO METPa;

— IpaBuiia yMHOKeHUs yuciia Ha O u Ha 1;

— TIPaBUJIO JICJICHUS HYJISL HA YHUCIIO;

Ilpumenenue:
— cpaBHMBaTh yucia B npenenax 1000;—uucna B KpaTHOM OTHOILIEHUU (BO CKOJIBKO pa3 OJIHO

YKCI0 OOJbIIE UM MEHbIIIE APYTOro); IIMHBI OTPE3KOB, TUIOMaau GUryp;

— pa3au4aTh OTHONIICHHS «OOJIBIIIEC HaY, «MEHBIIIE B», «KMCHbBIIIEC Ha»; KOMIIOHCHTHI
apuMeTUYECKUX JEHCTBUI; YNCITOBOE BRIPAXKEHHUE U €T0 3HAYEHUE;

—yuTaTh yncia B npeAenax 1000, 3anucanubie nudpamu;

— BOCMPOHM3BOAUTH PE3YNIbTAThl TAOMUYHBIX CTy4aeB YMHOKEHUS OJTHO3HAYHBIX YHCEN U
COOTBETCTBYIOIIMX CITy4aeB JICJIECHUS; COOTHOILICHUS MEXY elruHUIamMu JmuHbl: 1M =100cwm, 1M
=10am; cooTHOIIEHUS MeX Ty eauHUIIaMu Macchl: 1kr=1000r; cCOOTHOILIEHUS MKy €TUHUIIAMHU
BpeMeHu: 1ron =12 mecsnes, 1cyr.=24y;

— MPUBOIUTH NIPUMEPHI ABYX3HAUHBIX, TPEX3HAUHBIX YUCEN; YUCIOBBIX BHIPAXKECHUII;
MOJICJIUPOBATh: JECATUYHBIN COCTAB TPEX3HAYHOTO YHUCIIA; aJITOPUTMBI CII0KEHUS U BBIUUTAHUS,
YMHOXKEHHS U ISTICHUS TPEX3HAYHBIX YHCEJI, CUTYAIUIO, IPEACTABICHHYIO B TEKCTE
apudMeTUIECKON 3a/1auH, B BUJIE CXEMBI, PUCYHKA;

— ynopsiaounTh yncia B npenenax 1000 B mopsiike yBeIMUEHUS UM YMEHBIICHUS;
AHATM3UPOBATH: TEKCT YUeOHOM 3a/1a4M C LIEJIbI0 TIOUCKA aJrOpUTMa PEIICHUS;

— TOTOBBIE PEIIEHUS 3a/1a4 C IEIbI0 BHIOOPA BEPHOTO PEIICHHS, PallHOHATILHOTO CIIoco0a

peleHus;



— KJIacCU(PUIIUPOBAThH TPEYTOIBHUKH (Pa3HOCTOPOHHUM, paBHOOEIPEHHBIN, pABHOCTOPOHHHM ),
yucia B npeaenax 1000 (ogHo3HayHbIe, IBY3HAYHBIE, TPEX3HAYHBIC); TEKCTHI HECI0KHBIX
apuQMETHUECKUX 3a/1a4; AITOPUTM PEIICHHS COCTAaBHOU apru(pMETHIECKOH 3a1a4u;

- KOHTPOJIUPOBATh: CBOO NIEATEIBLHOCTh (HAXOAUTh M UCTIPABIISITH OIIHOKH);

— OIIEHUBATh TOTOBOE PellIeHHE yueOHOM 3a1auu (BEpHO, HEBEPHO);

- pemaTth yueOHbIe ¥ MPAKTUYECKUE 3a0a4u:

— 3allUCBIBATh NU(paMU TPEX3HAYHBIC YUCIIA;

— peuiaTh COCTaBHbIC apu(MeTHUecKkue 3a1a4u B 2-3 NEHCTBUS B Pa3IUYHBIX KOMOMHAIIUSX
— BBIYHCIISITh CyMMY U Pa3HOCTbh, IPOM3BEICHUE U YacTHOE uuncel B npeaenax 1000,

- ACTIOJIb30BaTh HW3YYCHHBIE YCTHBIC U MICHhMCHHBIE TIPUEMbI BHIYHCIICHUI;

— BBIYUCIISTH 3HAYCHUS TIPOCTHIX M COCTABHBIX YUCIIOBBIX BBIPAKEHUI;

— BBIYHCIIATH IEPUMETP, IUIOIAb TIPSIMOYTOJIbHUKA (KBaIpara),

— BBIOMpATh U3 TaOIUIIBI HEOOXOAUMYIO MHGOPMAIIUIO JUI pellleHusl yueOHOM 3a1auu;

— 3aI0JIHATH TAOJUIIBI, UMESI HEKOTOPBIN OaHK JTaHHBIX.

DYHKIHOHAIBHOCTD:
— BBIIOJIHATH IPOBEPKY BBIYHUCIICHUN;

— BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUM, coaepkaiux 2-3 neicTBus (co ckookamMu u
0e3 HUX);

— pemiath 3a1a4u B 1-3 nelcTBus;

— HaXOAUTb NEPUMETP MHOTOYTOJIbHUKA, B TOM UHCJIE MPSMOYTOJIbHUKA (KBaApaTa);

— YWATaTh, 3aIIUCBIBATh, CPABHUBATH unciia B penenax 1000; BBIMOIHATS YCTHO YETBIPE
apudmeTrueckux aeicteus B npenenax 100;

— BBINOJIHATH MUCbMEHHO CJI0KEHHUE, BHIYUTAHUE ABYX3HAYHBIX U TPEX3HAYHBIX YHCEIN B
npenenax 1000;

— KJIacCU(HUIMPOBATH TPEYTOJIbHUKH;

— YMHOXaTb U JIeJIUTh Pa3HbIMU CrIOCO0aMH;

— BBINOJHATH MUCbMEHHOE YMHOXXEHHUE U JIEJIEHHE C TPEX3HAYHBIMU YHCIIAMU;

— CpaBHUBATh BBIPAKEHUS;

— peuaTth ypaBHEHHS,

— CTPOUTH F'€OMEeTpUYECcKHe (QUTYPHI;

— BBINOJHATH BHE TaOJIMYHOE JIEJIEHUE C OCTaTKOM;

— UCTOJIb30BaTh AJITOPUTM JIEJIEHUS C OCTaTKOM;

— BBIIIOJIHATD MIPOBEPKY ACICHUA C OCTATKOM;,



4 kjaacc
3HaHHe ¥ NOHNMAHHE:

— Ha3bIBaTh U YHUTATh IOCJIEOBATEIBHOCTh YHCEJ B HATYpalbHOM PALY (C KAKOTO 4MCIIa
HAUYMHAETCS ITOT PAJl U Kak o0pa3yeTcs KakJ0€ CIeyIOIIee YUCIO B 3TOM PALY);

— y3HaBaTh , Kak oOpaszyeTcss Kakaas cleaylolas cueTHas equHUIA (CKOJIbKO eIUHUI] B
OJTHOM JIECATKE, CKOJIBKO JAECATKOB B OAHOI COTHE U T. JI., CKOJIBKO Pa3psI0B COIACPKUTCS B
KaKJIOM KJIacCe), Ha3BaHU U NOCIIEA0BATEIbHOCTh KIIaCCOB;

— 4WUTaTh, 3alMCHIBATh W CpPAaBHUBATh YHWCIA B IMpejaerax MUJUIMOHA; 3alHChIBATh
pe3ynbTaT CpaBHEHUS, MCIIONIb3Yys 3HAKH & gt; (6ombine), &lt; (MeHbIe), = (paBHO);

— IPEJCTABIATH JH000€ TPEX3HAYHOE YHUCIIO B BUJE CYMMBI Pa3psiAHbIX CIIaraeMblX.

— MIOHUMATh KOHKPETHBIM CMBICI KaXXJI0T0 apu(METHUECKOTO ACHCTBUS;

— Y3HaBaTh Ha3BaHUA M OOO3HAYCHUS apU(PMETHUECKUX JCHCTBHIMA, HA3BaHHUS KOMIIOHEHTOB
U pe3yibTaTa KaXKaoro AeiCTBHS;

— y3HaBaTh CBSI3b MEXJYy KOMIIOHEHTAMU U Pe3ylbTaTOM Ka)KIOTO JEHCTBUS;

— 3HaTh OCHOBHBIE CBOICTBA apu(METHUECKUX ACHCTBHHA (IIEPEMECTHTENBHOE,
COYETaTEeIIbHOE CBOWMCTBA CIIOKEHHSI U YMHOKEHHSI, PACIIPEICIIUTEIbHOE CBOHWCTBO
YMHOXEHHUS OTHOCUTENIBHO CII0KEHHUS);

— 3HaTh IPaBWJIA O TOPSAKE BHIMOIHEHUS JEHCTBUI B YUCIOBBIX BBIPAXKECHHSIX, COACPIKAIINX
CKOOKH U HE COJIepKalUX UX;

— Y3HaBaTh TAOJMIIBI CIIOKEHUS 1 YMHOKEHHSI OTHO3HAYHBIX YHCEI M COOTBETCTBYIOIINE
CIIy4au BHIYUTAHUS U JICTICHUS;

— 3allUChIBaTh W BBIYUCIATH 3HAYEHUS UYMCIIOBBIX BBIpaXEHH, comepkanmx 3 — 4
neicTBus (co ckoOKaMu U 0e3 HUX);

— HaXOJIUTh YHCIIOBbIE 3HAa4YeHUsT OYKBEHHBIX BbIpakeHUM Bupgaa+3,8r1,b:2,a+b,c
ed,k : 1 mpu 3a/1aHHBIX YHUCTIOBBIX 3HAUEHUSX BXOMASIINX B HUX OYKB;

— BBITIOJIHATH YCTHBIE BBIYUCIEHUA B Tipenenax 100 u ¢ 60ibpIIMMU YucIaMH B CITydasx,
CBOJIMMBIX K JIeiicTBUsAM B mipesenax 100;

— BBITIOJTHSATH MUCHbMEHHBIC BBIYMCIICHHS (CIIOKEHUE U BBIMUTAaHUE MHOTO3HAYHBIX YHCET,
YMHOXXEHUE U JeJICHHEe MHOT'O3HAYHbBIX YHCEN Ha OJIHO3HAUYHOE U JIBYy3HAUHOE YHCcla),
MPOBEPKY BBHIYHCIICHUM;

—pemath ypaBHeHHs Buga x+60 =320, 125+ x=750,2000-x = 1450, x* 12 =2400, x:5
=420, 600:x=25 Ha OCHOBE B3aHMOCBSI3M M€Ky KOMIIOHEHTAMHU U pe3yIbTaTaMu

JEeUCTBUIA;



— pemaTh 3a1a4u B 1 — 3 neiicTBus.

— Y3HaBaTh TaKHe BEIMYUHBI, KaK JUIMHA, IUIOUIA]lb, MACCa, BPEMs, M CIIOCO0aX X U3MEPEHHIA;
— Y3HaBaTh €UHHIIBI HA3BAHHBIX BEJTMYMH, OOLICTIPUHSTHIE UX 0003HAUCHHSI, COOTHOIICHUS
MEXIYy €IUHULIAMH KaXJI0W U3 3TUX BEIUYMH;

— Y3HaBaTh CBSI3M MEXK]y TAKUMH BEJIMUMHAMHU, KaK LI€Ha, KOJIMYECTBO, CTOUMOCTh; CKOPOCTb,
BpeMsl, PACCTOSIHUE U JIp.;

— HaXOAWUTh JJIMHY OTpE3Ka, JIOMAaHOW, IEPUMETP MHOI'OYrOJbHUKA, B TOM YHUCIIE
MPSIMOYTOJIbHHUKA (KBapaTa);

— HaXOAWUTh IUIOIIAJL MPSAMOYTOJbHHKA (KBajapaTa), 3Hasi AJIMHBI €T0 CTOPOH;

— y3HaBaTh BpeMs 110 yacaw,

— BBINIOJIHATh apu(pMETUYECKHE JEHCTBHS C BEIUYMHAMHU (CIOKEHUE U BEIYUTAHUE
3HAYEHUI BEIMYMH, YMHOXKECHHE U JieJIeHUEe 3HAUCHU BETMYMH Ha OJJHO3HAYHOE YHCIIO);

— IPUMEHSATH K PELICHUIO TEKCTOBBIX 33]1a4 3HAHWE U3YUYEHHBIX CBSI3€U MEKy BEIIMUNHAMH.
— MOJIy9UT NPEICTABICHHUE O TAKUX T€OMETPHUECKUX (PUTYpax, KaK TOUKa, TUHUS (TpsMasi,
KpHUBasi), OTPE30K, JOMaHasi, MHOTOYTOJIbHUK U €T0 3JIEMEHTHI (BEPIIUHBI, CTOPOHBI, YIJIbI),
B TOM YHCIIE€ TPEYTOJIbHUK, PSMOYTOJIBHUK (KBaJparT), yroi, Kpyr, OKPY>KHOCTh (LIEHTD,
pazuyc);

— Y3HaeT BU/IbI YIUIOB: NIPSAMOM, OCTPBIH, TYIIOM;

— y3HaeT BUJbl TPEYrOJIbHUKOB: IMPSMOYTOJIbHBIN, OCTPOYTOJbHBIN,TYIIOYTOJIbHBII;
PaBHOCTOPOHHMIA, paBHOOEIPEHHBIH, Pa3HOCTOPOHHUM;

— Y3HaeT onpeziesieHne NpsMOYToJibHUKa (KBajparta);

— Y3HaeT CBOMCTBO MPOTUBOMOJIOKHBIX CTOPOH NPSIMOYTOJIbHUKA,

— CTPOHUTH 3a/IaHHBIA OTPE30K;

— CTPOUTH Ha KJIeTYaToi Oymare npsMOYrolbHUK (KBaapaT) Mo 3aJaHHBIM UIMHAM CTOPOH.

Ilpumenenne:
— BBIACTATH IPU3HAKH U CBOUCTBA 0OBEKTOB (IPSIMOYTOJIBHUK, €r0 MEPUMETP, IJIOLIAlb U

ap.);

— BBIABJIATH U3MCHCHUA, HpOI/ICXO}IﬂHII/Ie (o} O6'BeKTaMI/I nu YCTaHaBHI/IBaTI) 3aBUCHUMOCTH Me>1<)1y
HHUMU;

— OHpe,Z[CJ'IHTB C IIOMOIIBHO CpaBHCHI/IH (COHOCTE[BJ'ICHI/I}I) nx XapaKTCpHBIC HpI/I3HaKI/I;

— pequBIM MAaTECMAaTHUUYCCKUM YMGHI/ISIM 1 HaBBIKaM, BBICKA3bIBaTh CY)KJIGHI/IH (¢}
HNCITIOJIB30BAHHUECM MATCMATHUYCCKHUX TepMI/IHOB nu HOHSITI/If/i, BBIJACIATH CJIOBA

(CJ'IOBOCOLICTB.HI/IH nT. I[.), ImoMoraronue nNOHAThL €0 CMbBICII; CTABUTH BOIIPOCHI 11O XO4Y



BBITIOJTHEHU S 33/1aHNUS;
— BBIOMPAThH JIOKA3aTEIHCTBA BEPHOCTH WJIM HEBEPHOCTH BBIMIOJTHEHHOTO JICHCTBUS,
-000CHOBBIBATH JTAIbl PEIICHUS 33a9d, YPABHCHUS H JIP.
— OpraHU3alMOHHBIM YMEHHSIM U HaBbIKaM: IUIAHUPOBATh JTaIlbI MIPEACTOSIIEH padoThI,
OTIpeeNATh MOCIEA0BATEIbHOCTh MPEACTOALINX ACHCTBHIA;
— OCYUIECTBJISITh KOHTPOJIb U OLIEHKY MPABMILHOCTH JIEUCTBHM, MMOMCK ITyTEH MPEOI0JICHHS
OIINOOK;
— YUTATh U 3aIUCHIBATh YHCIIA, 3HAHKE COCTaBa YUCEeIl, KOTOPbIE TOHAT00SATCS pU
BBIMIOJTHEHUH YCTHBIX, a B AaJIbHEHIIIEM U MTUCbMEHHBIX BHIYMCICHUH.
DOYHKIHOHAJIBHOCTh:
— UCTIOJIb30BaTh MPUOOPETEHHBIC MATEMATUICCKUE 3HAHUS JIJISI OTIUCAHUS U OOBSICHCHHUS
OKPYKAIOIIUX IPEIMETOB,  IPOLIECCOB, IBICHUHN, a TAKXKE AJI OLIEHKH UX
KOJIMUECTBEHHBIX U MPOCTPAHCTBEHHBIX OTHOILICHUIA;
— HAYYUTHCSI OCHOBAM JIOTUUECKOT'O U aJITOPUTMUYECKOTO MBIIIICHHUS, IPOCTPAHCTBEHHOTO
BOOOpaXEHUS U MaTeMaTHUUYECKOM pedH, OCHOBaM CUETa, U3MEPEHUs, IPUKUJIKH pe3yabTaTa u
€ro OLICHKH, HATJISTHOMY MPEACTABICHUIO JaHHBIX B pa3HOil opme (TaOIUIIbI, CXEMBI,
JarpamMmbl), 3alIUCH U BBITIOJTHEHUIO AJITOPUTMOB;
— IPUMEHATh MAaTEMATHYECKUE 3HAHUS JUIS PEIICHUS y4eOHO-TI03HABATEIIBHBIX U yU4eOHO-
MPaKTUYECKUX 3a/1a4;
— BBIMOJHSTH YCTHO ¥ MUCbMEHHO apu(MeTHdecKue IEHCTBUS C YUUCIAMU U YHCIIOBBIMU
BBIPAKEHUSIMU, PEIIATh TEKCTOBBIE 33/1a4M, BBIIOJIHATD U CTPOUTH AJITOPUTMBI M CTPATErUH
B UTPE, UCCIIEA0BaTh, PACIIO3HABATH U M300paXKaTh TeoMeTpruyecKkue purypsl, padboTaTh C
TabnuIamMu, cxemMamu, rpaduKamMu ¥ IuarpaMmmMamMu, [enovYKaMu, IPEICTaBIIATh,
aHAJIM3UPOBATh U UHTEPHPETUPOBATH JAHHBIE;
— TIepBOHAYATILHBIM HaBbIKaM paOOTHI Ha KOMITbIOTEpE (HAOMpaTh TEKCT Ha KIaBHATYPE,
paboTtath ¢ MEHIO, HAXOUTh UH(OPMAITUIO 110 33JAaHHOM TeMe, pacrieyaThiBaTh €€ Ha
MIPUHTEPE).
4. TEMATUUYECKOE INTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA
YACOB JJIsI KAJKIO0M TEMbBI, TIPOBEPOUYHBIX 1 KOHTPOJIBHBIX PABOT,
HOP u O0P



Ne | Ha3BaHue pa3jgesia BocnurareanHbIH Kos-Bo yacos
KOMIIOHEHT
LIOP, 0P
Yacw | K/p | Hplp
1 kaace

1. |Ywucnawu Bocnuranue 70 1 https://uchi.ru/
apupMeTHIECKe KOMIIETEHTHOCTH, https://infourok.ru/
JCUCTBHS C HUMH MOHSATIHUBOCTH,

HAXOJYUBOCTH B paboTe ¢
YHCIIOBBIMH
BBIPKCHUSMH

2. | Pabota c TexctoBbiME | [IpuBHTHE 20 2 https://uchi.ru/

3aauaMu HPaBCTBEHHOI'O https://infourok.ru/
BOCITUTAHUSI C TOMOIIIBIO
TEKCTOBBIX 337124

3. | 'eomerpuueckue Bocnuranue y yyanuxcs | 14 1 https://uchi.ru/

GUrypbI M BETUYUHBI | 3CTETHYECKOM KPAcOThI https://infourok.ru/
Yepe3 reoMeTPUICCKIE
3a7aHus

4. | BenuuuHbI U Bocnuranue y yuamxcs | 10 1 https://uchi.ru/
3aBUCHMOCTH MEX/Y | OCHOBHBIX MOHSTHI https://infourok.ru/
HUMU COBPEMEHHOM

MaTeMaTHKH
(mepemeHHasi, ypaBHEHHUE,
PaBEHCTBO, HEPABEHCTBO
up.),

5. | AnreOpanyveckue Bocrutanue y 14 1 https://uchi.ru/
MIPEICTABICHHS YYaIIUXCsl aKTUBHOCTH, https://infourok.ru/

CaMOCTOSITEIIHOCTH,
OTBETCTBEHHOCTH,
TpyAoIO0us;

6. | Maremarudeckuii [IpuBuTHE OCHOB 2 1 https://uchi.ru/
SI3BIK U 3JICMEHTBI OBIIA/ICHUS https://infourok.ru/
JIOTUKA MaTeMaTUIECKUM SI3IKOM

U anmapaToM KaKk
CPEICTBOM OIHCAHUS U
WCCIIEIOBAHMS
OKPYKAIOIIEero MUPa,;

7. | Paborac BocnuteiBats y 2 https://uchi.ru/
uHpopMmanuen u YUaIIUXCSl IOTHYECKYIO https://infourok.ru/
aHAJIN3 TAaHHBIX KYJIbTYPY MBIIIICHHUS,

CTPOTOCTh U CTPOUHOCTh
B YMO3AKIJTIOUCHHSX
BCET'O 132 7




Ne | Ha3BaHue pa3jaesia BocnurareanHbIH Kos-Bo yacos
KOMIIOHEHT
L[OP, S0P
Yacsi | Kip | Hplp
2 KJ1ace

1. |Ywucnawu Bocnuranue 60 2 https://uchi.ru/
apu(METHUCCKHUE KOMIIETEHTHOCTH, https://infourok.ru/
JCUCTBUSI C HUMHU HOHSTIIMBOCTH,

HAaXOYMBOCTH B paboTe C
YHCIIOBBIMH
BBIPAKCHUAMHU

2. | Pabota c rekcroBeiMu | [IpuBHuTHE 28 1 https://uchi.ru/

3aauaMu HPaBCTBEHHOT'O https://infourok.ru/
BOCITUTAHUSI C TOMOIIIBIO
TEKCTOBBIX 337124

3. | I'eomerpuueckue Bocnuranue y yuammxcst | 20 1 https://uchi.ru/

GUrypbI M BETUYUHBI | 3CTETHUYECKOM KPAcOThI https://infourok.ru/
Yepe3 reoMeTPUICCKIE
3aaHus

4. | BenuuuHbI U Bocnuranue y yganmxcst | 6 1 https://uchi.ru/
3aBHCUMOCTH MEX/IY | OCHOBHBIX IOHSITHI https://infourok.ru/
HUMHA COBPEMEHHOM

MaTeMaTHK!
(mepemMeHHasl, ypaBHEHHE,
PaBEHCTBO, HEPABEHCTBO
up.),

5. | AnreOpanyveckue Bocrnuranue y 10 1 https://uchi.ru/
MIPEICTABIICHHS YYaIIUXCsl aKTUBHOCTH, https://infourok.ru/

CaMOCTOSITEIIHOCTH,
OTBETCTBEHHOCTH,
TPYIOTIOOUS;

6. | Maremarudeckuii [IpuBuTHE OCHOB 2 1 https://uchi.ru/
SI3BIK U 3JICMEHTBI OBIIA/ICHUS https://infourok.ru/
JIOTUKA MaTeMaTUICCKUM SI3BIKOM

U anmapaToM KaKk
CPEICTBOM OIHCAHUS U
UCCIIEIOBAHHUS
OKPY)KaIOIero MUPa,;

7. | Pabotac BocnuteiBats y 10 1 https://uchi.ru/
uHpopMmarmeit u YYAIUXCS JIOTHYECKYIO https://infourok.ru/
aHAIIN3 TAaHHBIX KYJbTYPY MBIILICHHS,

CTPOTOCTh ¥ CTPOMHOCTh
B YMO3aKITIOUCHHUSX
BCETO 136 8




Ne | Ha3BaHue pa3jaesia BocnurareanHbIH Kos-Bo yacos
KOMIIOHEHT
LIOP, 0P
Yacw | K/p | Hplp
3 KJ1ace

1. |Ywucnawu Bocnuranue 35 2 https://uchi.ru/
apupMeTHIECKe KOMIIETEHTHOCTH, https://infourok.ru/
JCUCTBHS C HUMH MOHSATIHUBOCTH,

HAXOJYUBOCTH B paboTe ¢
YHUCIIOBBIMH
BBIPAKCHUAMH

2. | Pabota c TexctoBbiME | [IpuBHTHE 40 1 https://uchi.ru/

3aauaMu HPaBCTBEHHOI'O https://infourok.ru/
BOCITUTAHUSI C TOMOIIIBIO
TEKCTOBBIX 33724

3. | 'eomerpuueckue Bocnuranue y yuammxest | 11 1 https://uchi.ru/

GUrypbI M BETUYUHBI | 3CTETHYCCKOM KPacOThI https://infourok.ru/
Yepe3 reoMeTPUICCKIE
3aaHus

4. | BenuuuHbI U Bocnuranue y yyammxcs | 14 1 https://uchi.ru/
3aBUCHMOCTH MEX/Y | OCHOBHBIX MOHSTHI https://infourok.ru/
HUMU COBPEMEHHOM

MaTeMaTUKH
(mepemeHHasi, ypaBHEHHUE,
PaBEHCTBO, HEPABEHCTBO
up.),

5. | AnreOpanveckue Bocrnuranue y 10 1 https://uchi.ru/
MIPEICTABICHHS YYaIIUXCSl aKTUBHOCTH, https://infourok.ru/

CaMOCTOSITEIIHOCTH,
OTBETCTBEHHOCTH,
TPYIOTIOOUS;

6. | Maremarudeckuii [IpuBuTHE OCHOB 14 1 https://uchi.ru/
SI3BIK U 3JICMEHTBI OBITIA/ICHUS https://infourok.ru/
JIOTUKA MaTeMaTUICCKUM SI3BIKOM

U anmapaToM KaKk
CPEICTBOM OIHCAHUS U
WCCIIEIOBAHMS
OKPY’KarOIIero MUPa;

7. | Paborac BocnuteiBats y 12 1 https://uchi.ru/
uHpopManuen u YUaIIUXCSl IOTHYECKYIO https://infourok.ru/
aHAITN3 TAaHHBIX KYJIBTYPY MBIIIJIEHUS,

CTPOTOCTh U CTPOHHOCTh
B YMO3AKIJTIOUCHHSX
BCETO 136 8




Ne | HasBanue pasaeia BocnurareJbHbIH KoJu-Bo yacos
KOMIIOHEHT
[IOP, DOP
Yacsi | Kip | Hplp
4 kaacc

1. |Ywucnawu Bocnuranue 35 2 https://uchi.ru/
apupMeTHIECKIe KOMIIETEHTHOCTH, https://infourok.ru/
JEHCTBYSI C HUMU HOHSTIIMBOCTH,

HAXOJYUBOCTH B paboTe ¢
YHCIIOBBIMH
BBIPKCHUSIMH

2. | Pabora c tekcroBeiMu | [TpuBHTHE 42 1 https://uchi.ru/

3aja4aMu HPABCTBEHHOT'O https://infourok.ru/
BOCITMTAHUSI C TOMOLIBIO
TEKCTOBBIX 33/1a4

3. | I'eomerpuyeckue Bocrnuranue y yuamuxcst | 15 1 https://uchi.ru/

(GUrypbI M BETUYUHBI | 3CTETHYECKOM KPacOTHI https://infourok.ru/
4yepe3 reoMeTPUISCKIE
3a/1aHus

4. | BenuuuHbI U Bocnuranue y yuamuxcs | 20 1 https://uchi.ru/
3aBUCHMOCTH MEX/Y | OCHOBHBIX MOHSTHI https://infourok.ru/
HUMU COBPEMEHHOM

MaTeMaTHK{
(mepeMeHHasl, ypaBHEHHE,
PaBEHCTBO, HEPABEHCTBO
u ap.),

5. | Anrebpandeckue Bocrnuranue y 6 1 https://uchi.ru/

MIPEICTaBICHHS YUYaIIUXCsl aKTUBHOCTH, https://infourok.ru/
CaMOCTOSITEIIbHOCTH,
OTBETCTBEHHOCTH,
TpyAoIO0us;

6. | Maremaruveckuii [IpuBuTHE OCHOB 2 1 https://uchi.ru/
SI3BIK U DJIEMEHTHI OBJIAICHUS https://infourok.ru/
JIOTUKH MaTeMaTHIECKUM SI3BIKOM

U anmnapaToM Kak
CPEICTBOM OIMCAHUS U
UCCIIC/IOBaHHS
OKPY’KaIOIIEro MUPA,;

7. | Pabotac BocnuteiBats y 16 1 https://uchi.ru/
uHopMarmeit u YYAIUXCS JIOTHYECKYIO https://infourok.ru/
aHAIIN3 TAaHHBIX KYJbTYPY MBIILICHHS,

CTPOrOCTh Y CTPOMHOCTh
B YMO3aKITIOUCHHUSX
BCETO 136 8




5. MPUJIOXKEHHUE: KAJEHJIAPHO-TEMATHYECKOE ILIAHUPOBAHHME HA
TEKYIIAH YYEBHBIN IO/



