Onucanmue KOHTPOJIbHBIX UBMEPHUTEC/IbHBIX MATCPHUAJIOB 1JISl IPOBCACHUA

no MATEMATHUKE

S kaace

KonTpoubnasi padora Ne 3 no teme «CJ10o:xeHue U BBIYMTAHNE HATYPAJIbHBIX
yuce»

1. Ha3zHaueHHe TeMATH4Y€CKO KOHTPOJIbHOM padoThl

KonTtponbsHas pabota o teme «Ci10KeHne U BLIYUTAHUE HATYPAJBHBIX YHCE
MIPOBOJIUTCS C IIEJIbIO OMpPEENICHNs YPOBHS YCBOCHHUSI OOy4YarOIIMMHUCS S5 Kiacca
colepkanusi pasfena «Yucraa W BBIYUCICHUS M JIOCTUKEHUS MPEIMETHBIX
pe3yJbTaToB.

2. lokyMeHTbl, onpeneasiomue cogaep:xkanne KHUM  TemaTnmueckoii
KOHTPOJIbHOI padoThI

OI'OC 00O, yrBepxkaéHubiM [Ipukazom MunuctepcTBa npocsenieHus PO or
31 mas 2021 r. Ne 287 u ¢ yuérom IlpumepHoit ocHOBHOI 00pa3oBaTeIbHON
OporpaMMbl OCHOBHOTO o0OmIeEro o00pa3oBaHus, OJOOPEHHOM pEeLICHHEM
dbenepanbHOro  y4eOHO-METOAMYECKOTO  OOBEAUHEHHS  TOo  olImeMmy
oOpazoBanuto (IIporoxon 1/22 ot 18.03.2022 r.) ¢ yuerom Ilnanupyembix
pE3yNbTaTOB OCHOBHOI'O 001Iero oOpazoBaHus mo mpeamery «MaremaTukay,
[IpumepHOli TpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUsS MO MPEAMETY
«Marematrka» U OTAEITbHBIX METANPEAMETHBIX PE3yJIbTATOB O0YUCHUSI.

3. MecTto B yueGHOM mpoluecce

HpOBOI[I/ITC}I IMOCJIC HN3YUYCHHA TCMbI «Pemmenne TEKCTOBBIX 3agady C IIOMOIIIBIO
CJIOKCHUS U BbIYUTAHUA) .

4. YcaoBusi 1NpoBedeHMST M BpeMsl  BBINOJHEHUSI TeMaTH4eCKOW
KOHTPOJIbHOI PadoThI

CoOuroieHre HHCTPYKITMHY 110 OpTraHu3alliy MPOBEICHHUS KOHTPOJIBHOM pabOTHI.
Ha BbImonHeHne KOHTPOJIbHON pabOThl OTBOAUTCS 45 MUHYT.
5. CTpyKTypa KOHTPOJIbHOH PadoThI

PaGoTa cocrout u3 5 3aganuii. 3agaHus IPEANOIaraloT pa3BEPHYTHIN OTBET.



6. Koaudgukaropbl npoBepsieMbIX 3J1€eMEHTOB:

Tabmura 1

Kon |

HpOBepﬂeMbIﬁ JIEMECHT COACPKAHUS

Tema 1. HarypajbHble Yuc/Ia U HYJIb

11 HarypanbHoe yucio.

1.2 Psim HaTypasbHBIX YHCEI.

1.3 Yucrno 0

1.4 N300parkeHre HATypaJbHBIX YHUCEN TOYKAMH Ha KOOPAMHATHOH (YMCIIOBOWA)
MPSMOM.

1.5 [To3unroHHas cucTemMa CUUCICHUS

1.6 PumMckast Hymepaliys Kak mpuMep HEMO3UIIMOHHON CUCTEMbI CUMCIICHUS

1.7 Jlecarnunast cucrema CYMCICHUS

1.8 CpaBHEHHE HATYypaJIbHBIX YHCEI

1.9 CpaBHEHHUE HATypaJIbHBIX YHCEN C HYIEM

1.10 CriocoObl CpaBHEHUS.

1.11 OxpyriieHHEe HAaTypaJIbHBIX YUCEI

1.12 CnoxeHre HaTypaJbHBIX YHCEIT; CBOMCTBO HYJISI IIPU CIIOKCHHH.

1.13 Brruntanue kak aeicTBUe, 0OpaTHOE CIIOKCHHUIO.

1.14 YMHOKEHHE HATYPAITBHBIX YHCEI; CBOMCTBA HYJIS U CJIMHULIBI P YMHOXKCHUHN

1.15 Jlenenue xak neiicTBue, 00paTHOE YMHOKEHHIO

1.16 KoMmoHeHThI 1elicTBUH, CBSI3b MEXK1Y HUMH

1.17 ITpoBepka pe3yibprara apupMeTHIecKOro IeHCTBHS

1.18 [TepemecTuTeIbHOE H COYETATEIBHOEC CBOWCTBA (3aKOHBI) CJIOKCHHS H
YMHOKEHUS, paCIpeIeIUTEIbHOE CBONCTBO (3aKOH) YMHOKEHUSI.

1.19 Hcnons3oBanue OyKB Juisi 0003HAYEHUS HEM3BECTHOIO KOMIIOHEHTa M 3alHCH
CBOMCTB apu(METUUECKHUX JEHCTBUIA.

1.20 JlenuTenu v KpaTHBIE YKCTIA, Pa3JI0KEHNE HA MHOKUTEIH

1.21 [IpocTsle U cocTaBHBIE UnCIa

1.22 [Ipu3naku nenumoctu Ha 2, 5, 10, 3, 9.

1.23 Jlenenue ¢ ocTaTkomM

1.24 Crenens C HATYpaJIbHBIM MTOKa3aTeIeM

1.25 3anuch yuclia B BUJE CYMMBI Pa3psIHBIX CIaraeMbIxX

1.26 UncnoBoe BhIpaKEHHE

1.27 Brrunicnenne 3Haue€HWUN UYMCIOBBIX  BBIPAKEHUH; TOPSAOK  BBITOJHEHHS
JICWCTBUN.

1.28 Hcnonb30BaHue TpU BBIYUCICHUSX TMEPEMECTHTENFHOTO U COYETATEIHHOTO
CBOWMCTB (3aKOHOB) CIIOKCHHSI U YMHOXKEHUS, Paclpe/elIMTEIIFHOIO CBOWCTBA
YMHOXEHUS

Tema 2. JIpo6u

2.1 [IpencraBienue o 1poOu Kak crocode 3aniCcH YaCTH BEIUYUHBL.

2.2 OOBIKHOBEHHBIE IPOOH

2.3 [IpaBuiibHbBIE M HEMIPaBWIbHBIE IPOOH

2.4 CMmemanHast 1poOb; MpeACTaBICHUE CMEIIaHHON ApOoOM B BHUJE HENPaBHILHON
JpoOu U BBIICJICHUE 11€JI0M YaCTH YKCJIa U3 HEPABIIIBHON JPOOH.

2.5 N300paskenue qpo0eit TouKaMu Ha YMCIOBOM NMPSIMOH.

2.6 OcCHOBHOE CBOMCTBO JIpoOH.




2.7

Coxkpaienue apooei

2.8 [TpuBenenne 1poOH K HOBOMY 3HAMEHATEJIIO.

2.9 CpaBHeHHE TpOOCiA.

2.10 CrnosxeHue v BIYUTaHuE ApoOeH.

2.11 YMHOXEHUE U JeNIeHUEe Ipo0eii; B3auMHO-00paTHBIE TPOOH.
2.12 HaxosxaeHre 4acTh eJ0T0 | IEJIOro 10 €ro YacTH

2.13 Jlecsitmunas 3anuck apobeit

2.14 [IpeacraBnenue necITHIHON APOOH B BUJIE OOBIKHOBEHHOM.
2.15 N300pakeHne NecaTHYHbIX ApoOeii TOUKaMu Ha YHCIOBOM MPSIMOI
2.16 CpaBHEHHE IECATHYHBIX IPOOCH.

2.17 Apubdmernieckre IeHCTBUS C TECATUIHBIMU IPOOSIMU

2.18 OxkpyriieHHne JECATUIHBIX ApoOei

Tema 3. Pemenue TeKCTOBBIX 32124

3.1 Pemrenne TeKCTOBBIX 3a/1a4 apU(PMETHIECKUM CITIOCOOOM.

3.2 Pemienue jornyeckux 3agad

3.3 Pemenue 3aa4 nepebOpoM BceX BOSMOXKHBIX BapHUAHTOB.

34 Hcnonp30BaHKe MpyU PEIICHUH 331249 TAOJIHI] K CXEM.

3.5 Pemenune 3amay, comepiKamuxX 3aBUCHUMOCTH, CBS3BIBAIOIINC BEIHYMHBI:
CKOPOCTb, BpEeMsI, PACCTOSIHUE; I[eHa, KOJIMYECTBO, CTOMMOCTD

3.6 EnuHuIB 13MepeHus: Macchl, 00bEMa, IIEHBI; PACCTOSTHUS, BDEMEHH, CKOPOCTH.

3.7 CBsi3b MEX]Ty CTUHUTIAMH H3MEPCHUS KOKIOW BEITMYNHBI.

3.8 Permenre oCHOBHBIX 3a/1a4y Ha IpoOH

3.9 [IpencraBieHye JaHHBIX B BUJI€ TA0JIUI, CTOI0YATHIX JUarpamMm.

Tema 4. Harasiainasi reoMeTpus

4.1 Harnsgaelie npeacrapnenus o ¢purypax Ha IJIOCKOCTU: TOYKa, MpsAMasi, OTPE3O0K,
JIy4, YroJ, JOMaHas, MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

4.2 VYrou. IIpsimoii, OCTpsIN, TyIION U pa3BEPHYTHINA YIIIBL.

4.3 JlInHa oTpe3ka, MeTpUYECKUE €ITMHHULIbI ITTMHbI

4.4 JUInHa JJOMaHOW, NEPUMETP MHOTOYTOJIbHUKA

4.5 H3MepeHne u moCTPOEHHUE YIioB ¢ MOMOIIBIO TPAHCIIOPTUPA.

4.6 Harnsinuele mpencrtaBineHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBaJ[paT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

4.7 N300pakenue Guryp, B TOM YUCIie Ha KJIeTyaToil Oymare

4.8 [Toctpoenne koHpurypamuii u3 yacteil NpsAMoi, OKpY>KHOCTH Ha HEJIMHOBAaHHOM
U KJIeT4aToi Oymare

4.9 Vcnonb30BaHne CBOMCTB CTOPOH M YIJIOB NMPSIMOYTOJIbHUKA, KBaIpaTa.

4.10 [Inomane npsSMOYroJbHUKA M MHOTOYTOJIBHUKOB,  COCTABJIEHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4Hciie pUryp, n300pak€HHBIX Ha KJIeT4aTo Oymare.

411 EnvHuier namMepenust miomaimn

4.12 Harnsiiaele mpesacTaBieHusi 0 MPOCTPAHCTBEHHBIX (UTypax: MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo, MHOrOrpaHHHUKH.

4.13 N300paskeHre MpoCTeUIIMX MHOTOTPAHHUKOB

4.14 Pa3BépTku ky0a u napannenenumneaa

4.15 Co3nanue mMozeneil MHOTOIpaHHUKOB (M3 OyMaru, MpOBOJIOKM, IUIACTHIIMHA U
ap.).

4.16 O06BEM PSIMOYTOIBLHOTO TTapaJUIeenunesaa, Kyoa.

4.17 Equanie: n3mepenns oobéma.




Tabmuma 2

Kon
npoBepsieMor
0 pe3yJabTara

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJIbTAaThbI

Pa3zgen 1. Yuciaa u BLIYUCICHUA

111 [ToHumaTh TEpMUHBI, CBA3aHHBIE C HATYpPaJIbHBIMU YHCJIaMHU, OOBIKHOBEHHBIMHU
U JIECATHYHBIMU JIPOOSIMH.

1.1.2 [ToHnMaTh TEpMUHBI, CBA3aHHBIE C OOBIKHOBEHHBIMHU APOOSMH.

113 [ToHuMaTh TEpPMUHBI, CBSA3aHHBIE C IECATUYHBIMU JAPOOSIMHU.

114 [IpaBunabHO ynoTpeOIaTh TEPMUHBI, CBA3aHHbIE C HATYPAJIbHBIMU YHCIIaMHU.

1.15 [TpaBuIbHO YHOTPEOIATH TEPMUHBI, CBI3aHHBIE C OOBIKHOBEHHBIMH JPOOSMH.

1.1.6 [IpaBuibHO yrOTpeOIATh TEPMHUHBI, CBSI3aHHBIE C JIECATUYHBIMU APOOSIMHU.

1.2.1 CpaBHUBATh HaTypaJlbHbIE YUCIIA

1.2.2 YnopsaouuBaTh HaTypaJbHbIE YKCIIA

1.2.3 CpaBHMBATh B MPOCTEHININX CITydasix OOBIKHOBEHHBIE IPOOH

1.2.4 CpaBHUBAThH B IPOCTEHIINX CIy4yasX NECATHYHBIE TPOOH.

131 CoOTHOCUTH TOUYKY Ha KOOPJAMHATHOM (YUCIIOBOI) MPSAMOM C COOTBETCTBYIOLIUM
€l YNCIIOM.

1.3.2 N300pakaTh HaTypalibHbIE 4YHCIa TOYKAMH Ha KOOPAMHATHOW (YUCIIOBOW)
IIPSIMOM.

141 BoinonHsATe apudmernyeckue 1eHCTBUS ¢ HATYPaJbHBIMU YUCIIaMHU.

1.4.2 BoimonusaTe  apudmernyeckue eHWCTBUA € OOBIKHOBEHHBIMH JApoOsSMU B
IPOCTEHIINX CIyYasX.

151 BBINOIHATE TPOBEPKY, NIPUKHUJIKY PE3YJIHTATA BBIYUCICHUMN.

1.6.1 OKpyrJsITh HaTypajJbHbIE YHUCIIA.

Pasneu 2. PemieHue TeKCTOBBIX 32124

2.1.1 Pemiate TeKCTOBBIE 331a4K apU(PMETHUIECKUM CIIOCOOOM.

2.1.2 Pemiate TekcTOBBIE 3a/1auu C MOMOIIBIO OPraHU30BAHHOTO KOHEYHOTO Tepedopa
BCEX BO3MOKHBIX BAPHAHTOB.

2.2.1 Pemrate 3amaum, copeprkaniye 3aBUCUMOCTH, CBS3BIBAIOIINE BETMYMHBI: CKOPOCTH,
BpeMsl, PacCTOSTHUE

2.2.2 Pemate 3amaum, copepikalive 3aBUCHMOCTH, CBSI3bIBAIOLINE BEJIWYHHBIIICHA,
KOJIMYECTBO, CTOUMOCTb.

23.1 Vcnonb30BaTh KpaTKUE 3alUCH, CXEMBbI, TaOIUIbI, 0003HAUEHUS MIPHU PELICHUU
3amad.

2.4.1 [Tonp30BaThCs OCHOBHBIMH €AMHUIIAMH U3MEPEHUSI: TICHBI, MACChI

2.4.2 [Tonp30BaTbcss OCHOBHBIMHM €IMHHMIIAMH HM3MEPEHMS: PACCTOSHUS, BPEMEHH,
CKOpPOCTH

2.4.3 BbIpakaTh 0JJTHH €MHHUIIBI BEJIMYUHBI Yepe3 ApYyTHe.

2.5.1 W3Bnekarp, nHbOpMaInio, IPECTaBICHHYIO B TaOIUIE

2.5.2 M3BnekaTh nH(POpMAINIO, IPEACTABICHHYIO Ha CTOJIOUATON Auarpamme,

2.5.3 AHaJIM3UpoBaTh, UH(GOPMAIIHIO, TPEJCTABICHHYIO B TAOIUIIE




2.5.4

AHann3upoBath HHGOPMAIUIO MPEJICTABICHHYIO Ha CTOJI0YaTON AuarpaMmMe

2.5.5

WMHTepnpeTupoBaTh NpEACTaBICHHBIE JaHHbBIE

2.5.6

Hcnons3oBaTh JaHHBIC IIPpX PCIICHNHU 3a4a4.

Pa3znen 3. Harasignas reomerpust

3.1.1 [Tonp30BaThCs TEOMETPHUECKUMHE MOHITUSMU: TOUKA, IPsSMasi, OTPE30K, JTyd

3.1.2 [Tosib30BaThCs reOMETPUUECKUMU MOHITHSIMH: YTOJI, MHOTOYT'OJIbHUK

3.1.3 [Tosib30BaThbCs reOMETPUUECKUMHU MOHITHSIMH: OKPY>KHOCTb, KPYT

3.21 [IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpPa, HUMEIOMHUX (Gopmy
W3YYEHHBIX TEOMETPHUUECKUX UTYP.

3.3.1 Hcnonbs30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C yIJIaMU: BEPIIMHA CTOPOHA

3.3.2 Hcnonb30BaTh TEPMUHOJOTHIO, CBSI3aHHYI0 C MHOTOYTOJIBHUKAMH: yTOI,
BEpIIMHA, CTOPOHA, JHArOHAIb;

3.3.3 Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C OKPYXKHOCTBIO: pajinyc, TUaMeTp,
LEHTP.

3.4.1 N300paxaTh wu3ydyeHHBbIE TeOMETpUYECKHUE (UIypbl Ha HEIMHOBAaHHOW U
KJIETYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS ¥ TMHEHUKH.

351 HaxomuTh [IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IOMOIIBIO
JMHEWKH

3.5.2 CTpouth OTPE3KH 3aJaHHOU JIJTMUHbI

3.5.3 CTpouTh OKPYXHOCTb 33JJaHHOTO pajinyca

3.6.1 Vcrionp30BaTh CBOMCTBA CTOPOH M YIJIOB KBajpaTa Ui X MOCTPOCHHSL.

3.6.2 Hcnonb30BaTh CBOICTBA CTOPOH U YIVIOB KBaJpaTa Uil BHIYUCICHUS IUIOMAIN U
nepuMeTpa.

3.6.3 Hcnonb30Bath CBOICTBA CTOPOH U YTJIOB MPSMOYTOJIBHUKA IS UX MIOCTPOCHHUSL.

3.6.4 Hcnonp30BaTh CBOIMCTBA CTOPOH M YIJIOB NHPSMOYTOJIBHUKA JUISI BBIYMCICHHS
IJIOLIAIN U TIEpUMETpA.

3.7.1 Brruucnsate nepumeTp v miomaas KBaapara

3.7.2 BBIUuCIIATE IEpUMETp M TUIOIMAAbh TPSIMOYTOJIEHUKA,

3.7.3 Brraucnare nepuMeTp U miiomaab GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIEHUKOB, B
TOM 4ucie Guryp, n300paxEHHBIX Ha KJIeT4aTol Oymare.

3.8.1 ITonmp30BaThCss OCHOBHBIMH METPUYECKUMH €TMHUIIAMU U3MEPEHHSI JUTHHBI

3.8.2 ITonb30BaThCs OCHOBHBIMU METPHUYECKUMH €TUHUIIAMH U3MEPEHUS TUIOIA U

3.8.3 BrIpakaTh 0JTHU €IMHUIBI BETUYHUHBI UEpe3 IpyTrue.

3.9.1 Pacnio3HaBaTh Ky0

3.9.2 Pacnio3naBate napaienenumnes

3.9.3 Vcnonb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpPO I'paHb, U3MEPEHUS

3.9.4 Haxonuth u3mepeHus napajiesienurneaa

3.9.5 HaxonuTs u3mMepenus Kyoa

3.10.1 Boruncnsate 006EM Ky0a Mo 3aJJaHHBIM U3MEPEHUSIM

3.10.2 Brrancnsats 00pEM nmapalnenenumnesa no 3aJaHHbIM H3MEPEHUIM

3.10.3 [Tonp30BaThCs €MIMHUIIAME H3MEPEHUsST 00bEMa

3.111 Pemate HecnokHbIE 33aydl Ha M3MEPEHHE T'€OMETPHUYECKUX BEJIMYMH B

IMPAKTUYCCKHUX CUTYyalluAX.




/. Pacnipenesienre 3aJaHUil  KOHTPOJIbHOW  PadoOTHI MO MO3MLUAM

KOAU(PUKATOPOB
Ne IIpoBepsiembie Kon MakcumaJabHbIA
3aaHus 3JIEMEHThI NPOBEPSIEMOro 0aJ 3a
COJlepPIKAHUS NPeIMEeTHOr 0 BbINOJIHEHHE
pe3yJbTara 3agaHus
1 1.12 1.13 141 151 2
2 3.1 34 211 222 231 2
255 256
3 1.12 1.13 114 121 141 2
4 4.6 3.1 211 231 255 2
2.5.6
5 1.18 1.26 1.27 141 151 2
1.28

8. Twunbl 3a1aHuii, ClleHAPUH BHINOJIHEHUSI 3aJaHUI

3aI[aHI/IC 1 HallCJICHO Ha IIPOBCPKY YMCHHUA CKJIIAAbIBATh N BBIYNTATh HATYPAJIbHBIC
qucia. Y‘-IaIHI/IMCH npcajIaracTCsAa BBIIIOJIHUTD HGﬁCTBHH.

3anaHHe 2 IIPOBCPACT YMCHHA pPCHIaTb TCKCTOBBLIC 3aJa4H apH(i)MeTI/ILIGCKI/IM
CIT0COOOM. y‘laIHI/IMCH npcajaracTCAa pCiuTh TCKCTOBYIO 3a1a49y

3agaHne 3 NOpOBEPSECT YMEHUE CPABHUBATH HATypaJIbHBIC 4YHUCIA. YYallUMCA
MpeaiaraeTcsi CPaBHUTH, HA CKOJIBKO OJIHO YHCJIO OOJBIIE M Ha CKOJIHKO MEHBIIE

JBYX IPYTUX YHUCEI.

3aganue 4 mpoBepse€T YMEHHUs pellaTh MPOCTEHIINE T€OMETPUUYECKUE 3aJIayu.
VYyamuMcs npeuiaraetcsi pelmTh 3aady N0 HaXOXKJICHHUIO MepUMETpa 3alaHHOU

burypsi.

3agaHue S5 HalEJIeHO Ha MPOBEPKY 3HAHWM YYalluXcsi W yMEHUE MPUMEHSTh
pacnpeeNUMTENBHOE U COUETATEIbHOE CBOMCTBO CI0KEHUS IIPU BBIYMCIICHUU.

IlepeBoa nepBHYHBIX 0AJIOB B OTMETKH 10 NATHOANJIBHOM HIKAJIE

OrMeTKa 110 IIATUOAJUILHOM IIKAJIE » 3» «“4» «5»

[lepBruyHbIe OaIbl 0-3 4-7 8-11 12-15




