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IHosicHuTebHAA 3aNIMCKA

Pabouas mporpamma mo npeamery «Marematuka» st oOydaromuxcs 1-4 kiaccax COCTaBjieHa Ha

ocHoBe TpeOoBaHMii K pe3yibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTEeNbHON MPOrpaMMbl HAYaJIbHOTO

obmiero oOpa3oBaHus, mpelacTaBieHHbIX B dDenepasbHOM TOCYJAapCTBEHHOM 00pa3oBaTeIbHOM

CTaHJapTe HadaJIbHOTo 00111ero 00pazoBaHus, a Takke [IpumepHOil mporpaMMbl BOCIUTAHUS.

B HavanpHOIl 1mIKONE H3ydYeHHE MaTeMaTHKH HMeeT 0co0oe 3HaueHHWe B Pa3BUTHH MIIAJLIETO

mKoJgbHUKA. [IproOpeTéHHbIE UM 3HAHMSA, OINBIT BHIIOJIHEHUS NPEAMETHBIX M YHHBEPCAJIbHBIX

NeHCTBUI Ha MaTeMaTUYECKOM Marepualie, MepBOHAYalbHOE OBJIAZICHHE MaTEeMaTHUYECKUM S3BIKOM

CTaHyT (hyHIAMEHTOM OOyUeHHs] B OCHOBHOM 3BEHE IIKOJIBI, a TAKKe OYAyT BOCTPEOOBaHBI B )KU3HH.

W3ydyenne wmareMaTukl B HAyaJbHOM IIKOJIE HANpaBICHO HA JIOCTHIXKEHUE  CIEAYIOIINX

00pa30BaTeNbHBIX, PA3BUBAIONINX IEJICH, a TAK)KE [1EIe BOCITUTAHHMS:

1. OcBoeHue HaYaJIbHBIX MaTEMaTHUYECKUX 3HAHUH - TIOHUMaHKUE 3HAUCHUS BEIUYUH U
CHOCO0O0B UX U3MEPEHHUS; UCTIOIH30BAHNE APUPMETUIECKUX CIIOCOOOB /ISl pa3pelIeHUS
CIOXKETHBIX CUTYalUii; GOpMHUPOBAHHE YMEHHUSI pellIaTh yuyeOHbIE U MPAKTHUUECKUE 3a]aun
CpeACTBaMHU MaTEMAaTHKH; paboTa ¢ aJrOpuTMaMHU BBITIOJIHEHUS apU(PMETHIECKUX
IICUCTBUIA.

2. ®opmupoBaHue (PYHKIIMOHATHHON MAaTeMaTHIECKON IPaMOTHOCTH MIIAJIIIIETO
HIKOJIbHUKA, KOTOPasi XapaKTepu3yeTcsl HATMYMEeM y HEeTO OMbITa pelieHus y4eOHo-
MIO3HABATENBHBIX M Y4eOHO-TIPAKTHUECKUX 3a71a4, TIOCTPOSHHBIX HA IIOHUMAaHUH U
MPUMEHEHUN MaTeMaTUYECKUX OTHOLICHHUH («4acTh-11e710€», «O0bIlle-MEHBIIIeY,

«paBHO-HEPABHOY, «IIOPSAIOK»), CMbICTIa apu(pMeTHIeCKUX AeHCTBHIA, 3aBUCUMOCTeH(padoTa,

IBUKEHHE, TPOJOHKUTEILHOCTD COOBITHS).

3. OobecrnieyeHre MaTeMaTHYECKOTO Pa3BUTHUS MIIAJIIIETO IKOJIbHUKA - (hOpMHUpOBaHHE
CIIOCOOHOCTH K MHTEJUIEKTYaJIbHOM e TEIbHOCTH, TPOCTPAHCTBEHHOTO BOOOPaXKEHNUS,
MaTeMaTUYECKON pedyr; yMEHUE CTPOUTDH PacCyKJI€HUs, BBIOUpaTh apryMEeHTAalHIO,
pa3ianyaTh BEpHbIE (MCTUHHBIC) U HEBEPHBIE (JIOXKHBIE) YTBEPIKICHHUSI, BECTH ITOUCK
uHpopManuu (IPUMEpPOB, OCHOBAHUH IS yIIOPSAI0UYCHHUS, BAPUAHTOB H JP.).

4. CraHoBleHHE y4eOHO-TI03HABATEIbHBIX MOTUBOB U HHTEpPECa K U3yYECHUIO MATEMaTUKH U
YMCTBEHHOMY TPY/ly; BAXKHEHUIIINX KaueCTB UHTEJUIEKTYalbHON AESITEIbHOCTHU:
TEOPETUYECKOT0 M MMPOCTPAHCTBEHHOT'O MBIIIUIEHUS], BOOOPaXEHUs, MaTeMaTHYECKON
peyu, OpUEHTUPOBKU B MATEMATHUECKUX TEPMUHAX U TIOHITHUSX; IIPOYHBIX HABBHIKOB
MCIIOJIb30BAaHUS MATEMAaTUUYECKUX 3HAHUN B TOBCETHEBHOM KU3HU.

B ocHoBe KOHCTpyHpOBaHMSI COAEpXKaHUS M OTOOpa IUIAHUPYEMBIX PE3yJbTaTOB JieXKaT ClIEAYIOIIne

LIEHHOCTH MaTEMaTUKH, KOPPEIUPYIOLIUE CO CTAHOBIIEHUEM JIMYHOCTH MJIAIIETO MIKOJIbHUKA:

1. nmoHmmaHHMe MaTeMaTHYECKUX OTHOIIEHUH BBICTYIAET CPEICTBOM MO3HAHMS
3aKOHOMEPHOCTEN CYIIECTBOBaHMSI OKPYKAIOLIEro MUpa, hakToB, IPOLIECCOB U
SIBJICHHH, IPOUCXOISAIUX B IPUPOJE U B OOIIECTBE (XPOHOJIOTHUS COOBITHIA,
OPOTSHKEHHOCTH 110 BpEMEHHU, 00pa3oBaHMe LEJIOro U3 YacTel, n3MeHeHne (GopMBl,
pasmepa u T.1.);

2. MaTeMaTHYeCKHe MPEICTABICHUS O YHCIIaX, BEIMIYMHAX, TEOMETPUIECKUX (UTYypax
ABJISIOTCS YCIIOBUEM LIEIOCTHOTO BOCTIPUSTHUSI TBOPEHHH MPUPOABI U UETOBEKA
(MTaMATHUKH apXUTEKTYPbI, COKPOBHIIA HCKYCCTBA U KYIBTYPBI, 00BEKTHI PUPOIBI);

3. BJIa/ICHUE MAaTEMaTHUECKUM S3BIKOM, 3JIEMEHTaAMH aJTOPUTMHUYECKOTO MBIIIICHUS
MO3BOJISIET YYEHUKY COBEPILIEHCTBOBATh KOMMYHUKATUBHYIO JE€ATEIBHOCTD (apIryMEHTHPOBATH CBOIO
TOUKY 3pEHHS], CTPOUTH JIOTHUECKHE LIEMOYKH PacCysKI€HUI; 0NIPOBEPraTh WIN MOITBEPKIaTh
UCTUHHOCTH MPEATONOKEHNS).



Muanime MKOJbHUKH TPOSBISIOT HHTEPEC K MATEeMATUYECKOH CYIIHOCTH TPEIMETOB U SBICHUI
OKpYy)Karollled »KH3HU - BO3MOXXHOCTH HUX HW3MEPUTh, OMNpPENEIUTh BEIUYMHY, (POpPMY, BBISIBUTH
3aBHCHMOCTH ¥ 3aKOHOMEPHOCTH WX PACIHOJIOKEHUS BO BPEMEHH M B MpocTpaHcTBe. OCO3ZHAHUIO
MJIaIIINM IIKOJIbHUKOM MHOTHX MaTeMaTUYECKUX SIBJICHUN MTOMOTAeT €ro TAra K MoJIeIUPOBaHHIO, UTO
o0yieryaeT OCBOEHHE OOILIero crocoba pemeHus ydeOHOH 3amaud, a Takke paboTy C pa3HBIMU
cpencTBamMu HH(GOPMAIUH, B TOM Yncie U Tpadudeckumu (Tabiuia, [uarpaMMa, cxema).

B HauanbHOU 1IKOJIE MaTEMaTHYECKHUE 3HAHMS M YMEHUS MPUMEHSIOTCS IIKOJbHUKOM MPU U3yYEHHUH
JIPYTUX YYEOHBIX MTPEIMETOB (KOJMYECTBEHHBIE WM TPOCTPAHCTBEHHBIC XapaKTCPUCTUKH, OIICHKH,
pacuéTel M TNPUKHIKA, HCIOJNb30BaHUE Trpaduueckux (opMm mnpeacTaBieHuss HHMOPMALIUN).
[IproGpeTéHHble yUEHUKOM YMEHHS CTPOUTH aJlTOPUTMBI, BBIOMPATh PallMOHATIBHBIE CIIOCOOBI YCTHBIX
U THUCHbMEHHBIX apU(PMETHUECKUX BBIYUCICHUN, MPUEMBI TPOBEPKU NPABUIBLHOCTU BBHIMOJTHCHUS
NEHCTBUM, a TakXke pa3nyeHHe, Ha3bIBaHUE, M300pakKeHHE TIeOMETPUUECKUX (UTYp, HAXOKICHHE
T€OMETPUUYECKUX BEIMYHH (JUTMHA, IEPUMETP, TUIOIIA/h) CTAHOBSITCS TOKA3aTeNIIMA CPOPMUPOBAHHOM
(GYHKIIMOHATIBHOW TPaMOTHOCTH MJIAQJIUIETO MIKOJIbHUKA U MPEINOCHUIKON YCIEUIHOTO JalbHEHIIero
o0Oy4deHUsl B OCHOBHOM 3BEHE IIKOJIBI.

MECTO YYEBHOI'O IPEIMETA «MATEMATUKA» B YYEBHOM IIJIAHE

OO6miee 4KrciIo 4acoB, OTBEACHHBIX HA M3YYCHHE «MaTeMaTUKH», — 532 (4 daca B HEJENIO B KaKJIOM
kiacce): B 1 kimacce — 124 9, Bo 2—4 kiraccax — o 136 4.

COJEP)KAHUE YYEBHOI'O ITPEJIMETA

1 KJIACC

OcHOBHOE cojiepkaHue OOydeHHus B IporpaMMme MpeAcTaBIeHO pasjenamMu: «Huciaa U BeTUYHHBDY,
«Apudmernueckue neiictBus», «TekcroBele 3amaum», «lIpocTpaHCTBEHHBIE OTHOIICHUS |
reomeTpuueckue Guryps», «Matemarndeckas HHGOpMALIHD.

Yuciia 1 BeJINYUHBI

Uucna ot 1 no 9: paznuyenue, yreHue, 3anuchb. Enunnina cuéra. Jlecarok. Cuér npeameToB, 3amuch
pesyabTara nudpamu. Yucno u nudpa 0 npu u3mMepeHuu, BBIYUCICHUU.

Yucna B mpenenax 20: yrenue, 3anuch, cpaBHeHrne. OHO3HAYHBIC U JABY3HAYHBIC YMCIA. Y BEIMYCHHUE
(YMEHbIICHHE) YUCIIa HA HECKOJIBKO €JIMHMII.

JlinHa u e€ usmepeHue. EAMHMLBI JUIMHBI: CAHTUMETp, ACLMMETpP; YCTAHOBJIEHHE COOTHOLIEHUS
MEX1y HUMH.

Apupmernyeckne 1eicTBUA

Cnoxxenue u BblUMTaHME 4yncen B npeaenax 20. HazBaHus KOMIIOHEHTOB AECWCTBMM, PE3yJIbTaTOB
NENUCTBUN CITOKEHHU S, BRIYMTAaHUs. BelunTanue kak aecTBue, 00paTHOE CI0KEHHUIO.

TexcTroBble 3a1aun

TekcroBast 3ajmada: CTPYKTYpHBIE OJJIEMEHTBI, COCTaBJIEHHE TEKCTOBOM 3ajauu 1o oOpasiy.
3aBUCUMOCTb MEXIY JaHHBIMU U MCKOMOM BEIMUYMHOM B TEKCTOBOW 3anaye. PemieHue 3amad B 0gHO
JNIEUCTBUE.

IIpocTpancTBeHHbIE OTHOLIEHUSI U TeOMeTpUYecKue (purypsol

Pacrnionoxxenue npenMeTroB U 0OBEKTOB Ha IJIOCKOCTH, B IPOCTPAHCTBE: CJ€Ba/CpaBa, CBEPXY/CHU3Y,
MEXJy; YCTaHOBJIEHHE IIPOCTPAHCTBEHHBIX OTHOILIECHUH.

I'eomeTpuueckue ¢Gurypsl: pacro3HaBaHUE Kpyra, TpPEYroJbHHKA, NPSIMOYroJIbHUKA, OTpe3Ka.
IToctpoenue orpeska, KBajpaTa, TPEYroJIbHUKA C IIOMOILBIO JUHEWKHN HA JIMCTE B KIETKY; U3MEPEHUE
JUIMHBI OTpE3Ka B CAHTUMETpaXx.

Maremarudeckasi uHGopmanus

CO6op naHHBIX 00 00BEKTe MO 00pasily. XapaKTepUCTHUKU OOBEKTa, IPYIIbl 00BEKTOB (KOJIMYECTBO,
¢dbopmMma, pazmep). ['pynnupoBka 00bEKTOB MO 3aJaHHOMY IPU3HAKY.

3aKOHOMEPHOCTH B Py 33JJaHHBIX 00BEKTOB: €€ 0OHapYKEeHUE, TPOJOKEHHE Psa.



Bepublie (McTUHHBIE) U HEBEPHbIE (JIOKHBIE) MPEATOKEHHS, COCTABICHHBIE OTHOCUTEIBHO 33aJJaHHOTO
Habopa MaTeMaTHYECKUX OOBEKTOB.
Urenue Tabmuubl (comepkamield He Oosiee 4-X MaHHBIX); U3BJICYCHHE JTAHHOTO M3 CTPOKH, CTOJIOIA;
BHECEHHUE OJIHOTO-JIBYX JAHHBIX B TaOuuily. UTeHHe pUCYHKA, CXEMBI C OJHHUM-IBYMS YHCIIOBBIMH
JAHHBIMU (3HAUEHUSMHU JAHHBIX BEJIMYMH).
JIByX-TpEéX1IaroBble MHCTPYKIIMH, CBSI3aHHBbIE C BBIUMCICHHEM, U3MEPEHHEM JUIMHBI, H300pakeHneM
reOMETPHUECKON (PUTYPHI.
YHuBepcajabHble yueOHbIE AelicTBHS (TPONeIeBTUYECKUIT YPOBEHbD)
Yuueepcanvuvie nosnasamenvhule yuebHvle Oelicmeus.
e HalJIOAaTh MaTEMaTHUECKUE OOBEKTHI (UK CIIa, BETUYHHBI) B OKPYKAIOIIEM MHUPE;
e 00HapyXHBaTh 00IIEE U PA3TMYHOE B 3aMUCH apU(PMETUUECKUX ICHCTBUN;
e IOHUMATh Ha3HAUEHUE U HEOOXOUMOCTh UCIIOIb30BAHUS BEIMYUH B KU3HU;
e HaOIIOAATH JCHCTBHE U3MEPUTEILHBIX TPUOOPOB;
e CpaBHUBATH JIBa 00BEKTA, JBA YMCIIA; PACTIPEILISITh OOBEKTHI Ha TPYIIIIBI IO 3aIaHHOMY
OCHOBaHHUIO;
e  KOINUPOBATh U3YYEHHBIE (PUTYPHI, PUCOBATH OT PYKU MO COOCTBEHHOMY 3aMBbICY;
MPUBOJIUTH MIPUMEPHI YHUCENT, TCOMETPHUECKUX PUTYD;
e  BECTH MOPSAIKOBBIM U KOJIMYECTBEHHBIN cueT (COOII0AaTh MOCIe0BATEIHLHOCTS ).
Paboma c ungpopmayuei:
e TOHUMATh, YTO MATEMATUUYECKUE SBJICHHS MOTYT OBITh MPECTABICHBI C TOMOIIIBIO
Pa3HBIX CPEJICTB: TEKCT, YUCIIOBAs 3aIMCh, TAOJIHIIA, PUCYHOK, CXEMa,
e  UUTaTh TAONHUIly, U3BJIEKATh HH(OPMAILIKIO, IPECTABICHHYIO B TAOIUYHOM (hopMme.
Vuusepcanvhvie KommyHuxamueHvle yueOHble 0eticmeust:
e  XapaKTepU30BaTh (OMUCHIBATH) YHUCIIO, TEOMETPUUECKYIO GUTYPY, MOCIEI0BATEIBHOCTh
U3 HECKOJIBKUX YHUCEII, 3alTMCAaHHBIX TI0 TIOPSIKY;
e KOMMEHTHPOBATH XOJ CPAaBHEHUS ABYX OOBEKTOB; OMUCHIBATH CBOMMH CIIOBAMHU
CIOXKETHYIO CUTYaIIMIO0 U MAaTEeMAaTHICCKOE OTHOIICHHE, TIPECTABICHHOE B 33]1a4¢;
e ONUCHIBATH MOJIOKEHUE TIPEIMETA B MPOCTPAHCTBE PA3IUYaTh U UCTIOIb30BATh
MaTeMaTHYECKHUE 3HAKH;
e  CTPOUTH IPEJIOKEHHS] OTHOCUTENBHO 3aJJaHHOI0 Habopa 00BEKTOB.
Vuueepcanvnvie pecynamusHule yueonvle 0eticmeus:
e TMpUHUMATh YUeOHYIO 33/1a4y, YAECPKUBATh €€ B MpoIlecce AeITeTbHOCTH;
e JICHCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM 00pa3IioM, HHCTPYKIIUEH;
e TPOSIBIATH UHTEPEC K MPOBEPKE PE3YNIHTATOB PEIIeHHs YIeOHOM 3a/1a4H, C TOMOIIIBIO
YVUUTENs YCTAaHABIMBATH MPUIMHY BO3HHUKIIICH OMMOKA U TPYTHOCTH;
e TPOBEPATH MPABUILHOCTh BHIYUCICHUS C OMOIIBIO IPYTOro MpuémMa BBITIOTHEHHS
JICUCTBUA.
Cosmecmuas 0essmenbHOCHb:
e  YYacTBOBAaTh B ApHOH paboOTe ¢ MAaTEMATHYECKUM MaTEPUATIOM;
e  BBINIOJHATH MPaBUIa COBMECTHON ACSITETbHOCTU: JOTOBAPUBATHCS, CYUTATHCS C MHEHHEM
napTHEpa, CIIOKOMHO ¥ MHPHO pa3penraTh KOH(IUKTHL.
2 KUIIACC
OcHOBHOE cojiep)kaHHe OOY4YeHHS B MpPOTpamMMe NPEJCTABICHO paszieiaMu: «Uucina ¥ BeTMYUHBI,
«Apubpmerndeckue aectBusi», «TexctoBble 3amaum», «lIpocTpaHCTBEHHBIE OTHOILIEHUS U
reoMeTpudeckue GUTyps», «Maremarndeckas HHHOPMAIIHS.
Yucna u éeruuunsl

Uucna B mpepenax 100: 4ureHwe, 3amucCh, NECATHUYHBIA COCTaB, CPaBHEHHE 3alUCh DPABEHCTBA,
HEpaBEHCTBAa YBEIWYEHUE/yMEHbIIEHUE 4YHCIa Ha HECKOJIbKO EIMHHULY/IECATKOB; pa3HOCTHOE
CpaBHEHHE YHCEIL.



BenuuuHbl: cpaBHEHHE 1O Macce (€IUHHUIIA MAacChl — KHIIO- TPaMM); U3MEpPEHUE JITUHBI(eTUHUIIBI
JUIMHBI — METp, JEIUMETP, CAHTUMETpP, MIUTUMETP), BpEeMEHU (€AMHHIIBI BPEMECHH

— yac, Mu- Hyta) COOTHOIIEHHE MEXIy eauHuIaMu BennuuHbl (B npeaeiax 100), erompumeHenne
JUTSL PEIICHUs] TPAKTHYECKHUX 33124

Apughmemuueckue oeiicmeusn

YcTHOe cioxeHue W BeluUTaHue yucen B npegenax 100 0e3 mepexoja M ¢ MEpexoJoM yepe3 paspsil
[TucemenHoe crnokeHue u BbiumTaHue ywcen B mpenenax 100. IlepemecTutensHOE, COYETATETBHOE
CBOMCTBA CJIOKEHHS, UX MPUMEHEHHE U1 BbIUMCICHUNA B3anMOCBS3b KOMIIOHEHTOB U pe3ylibTaTa
JCUCTBUS CIIOXKCHHUSI, JAeWcTBUS BhuuTaHUs [IpoBepka pe3ynbTara BBIYUCICHUS (PEATBHOCTH OTBETA,
oOpaTHOE JIeHCTBHE)

JleicTBUsI YMHOXKEHHUS H JICJICHHWS 4YHMCEI B MPAKTUYECKHMX M YYEeOHBIX cUTyanusx Haspanwus
KOMITOHEHTOB JICMCTBUN YMHOKEHHUSI, JICJICHUS.

Tabnuanoe ymHoxkeHue B nipeaenax 50 TaObnuyHble Cirydan YMHOXKEHUS, ACTICHUS TIPU BRIYHCICHUSIX U
peuienuu 3aaa4. [lepemMectuTenbHOE CBOMCTBO YMHOXKEHHsI. B3aMMOCBs3b KOMIIOHEHTOB U pe3ybTaTa
JEUCTBUS YMHOKEHHUS, ICUCTBUS JEIECHUA.

Hewn3zBecTHbII KOMIIOHEHT AEHCTBUS CI0KEHUS, IEUCTBUS BRIUUTAHUS;, €T0 HaxoxaeHue. YuciaoBoe
BEIpQKCHHEC: YTCHHE, 3aIUCh, BEIYUCIICHUE 3HAYCHUS [[OpSIOK BBITIOIHEHUS IHCTBUIHB YHCIIOBOM
BBIPOKCHHUH, COJEPIKAIIEM JEHCTBUS CIIOKCHHUS M BBIYMTAHMS (CO CKOOKaMM/0e3CKOOOK) B Mpezeiax
100 (ue Goree Tpex AEHCTBHIA); HAXOXKACHUE €T0 3HAYCHH. ParioHaIbHBICTTPUEMBI BEIYMCIICHHINA:
UCIOJIb30BaHUE MIEPEMECTUTENHFHOTO U COUETaTeNIbHOTO CBOWCTBA.

Texcmosuie 3a0auu

qTeHI/Ie, MMpEaACTaBJICHHUEC TCKCTA 3ala4 B BUJAC PUCYHKA, CXCMbI UJIU I[perfI MOACIIN. ITman peiCHus
3aJjaud B JIBa JICHCTBHUsS, BHIOOP COOTBETCTBYIOIIMX IUIAHY apH(METHYECCKUX JACUCTBUM. 3ammch
peuicHusd U OTBCTA 3ada4u. Pemenue TekCTOBBIX 3aaa4 Ha IMPUMCHCHUC CMBICIIA apI/I(i)MCTI/I‘-ICCKOI“O
JecTBUSl (CIIOXKCHHE, BBIYMTAHUE, YMHOXCHHUE, JelcHue). PacuérHpie 3amaun Ha yBeJIMYeHUe/
YMCHBIICHUE BCJIMYMHBI HA HECKOJIBKO CI[I/IHI/ILI/B HECKOJIBKO pas. CDPIKC&IIPI?I OTBC€Ta K 3aJ1a4€ U €ro
npoBepka (popmynHpoBaHUE, MPOBEpKa HA TOCTOBEPHOCTh, CJENOBAaHUE IIJIaHY, COOTBETCTBHE
MMOCTaBJICHHOMY BOIIPOCY).

Ilpocmpancmeennvie omuouienusa u 2eomempuyeckue Quzypol

Pacnio3HaBanue u n300pakeHHE TreoMeTpHuecKuX (Uryp: Touka, mpsMmas, NpsSMOW Yroi, JIoMaHas,
MHOroyrojapHUuK. IlocTpoeHne oT pe3ka 3aJaHHOW AJMHBI C MOMOIIbIO JHHEWKH. M300paxeHue Ha
KJIeTyaTol Oymare MpsIMOYrojbHMKA € 3a/JaHHBIMU JIJIMHAMU CTOPOH, KBajpaTa ¢ 3aJaHHOW JUIMHOMN
cTtoponbl. JlnmuHa nomaHoil. M3MmepeHue mnepumeTpa JTaHHOTO/M300paKEHHOTO MPSMOYTOJIbHHUKA
(kBazpara), 3alUCh pe3ysbTaTa U3MEPEHUS B CAHTUMETpaX.

Mamemamuueckan ungpopmayusn

Haxoxnaenue, popMyaupoBaHrue 0JHOTO-ABYX OOIIMX MPU3HAKOB HabOpa MareMaTH4YeCKUX OOBEKTOB:
qucen, BEJIWYMH, TreoMeTpudeckux ¢uryp. Krnaccupukanus oO0beKTOB MO 3aJaHHOMY WU
CaMOCTOSITENIbHO YCTaHOBJIEHHOMY IPU3HAaKy. 3aKOHOMEpPHOCTb B psIy YHCEN, T€OMETPUUYECKUX
¢buryp, o0bEKTOB MOBCEIHEBHOW KW3HU. BepHble (MCTHHHBIC) U HEBEpHbIE (JIOKHBIE) YTBEPXKICHHS,
CO-  JiepKalihe  KOJIMYECTBEHHbIE, MPOCTPAHCTBEHHbIE  OTHOUIEHMS, 3aBUCUMOCTH  MEXIY
yuciaaMmu/BeanuuHaMu KoHCTpyrnpoBaHue yTBEp)KICHHUH C MCIOJIBb30BAHUEM CIIOB «KaXJbIi», «BCE».
PabGora c Ttabnuumamu: W3BJIEUEHHE M HCIIOJIB30BaHHWE [UIsI OTBETAa Ha BOIpOC UH(pOpMaIuwy,
NPEJCTaBICHHON B Tabnuie (TaOiUIbl CIOKEHHs, YMHOXEHMS; TpapuK IeKypCTB, HAOMIOJIEHHUS B
npupojie u np.) BHeceHne maHHBIX B TAOIUITY, JOTIOTHEHHUE MOJIENel (CXeM, N300paKeHnii) TOTOBBIMU
YHUCJIOBBIMU JIAaHHBIMH. AJNTOPUTMBI (TPUEMBI, TPaBUIIA) YCTHBIX W IHUCHBMEHHBIX BBIUYMCICHUH,
U3MEPEHUIN U TIOCTPOEHUS



reOMETPUUYECKUX ¢uryp. IlpaBuna paboTBl C DIEKTPOHHBIMH CpPEACTBAaMH OOYyYCHHUS
(31exTpoHHOM (hopMOii yueOHMKA, KOMITBIOTEPHBIMU TPEHAKEPAMHU ).
YHuBepcanbHble y4eOHbIe 1elcTBUSA (NIponeaeBTUHYECKUI YPOBEHD)

Yuueepcanvnvie nosnasamenvhole yuebHvle 0elicmeus.

Ha0JII01aTh MATEMATUYECKHE OTHONICHUS (YaCTh-1IeJI0e, OOJIbIIIE-MEHBIIIE) B
OKPYXKaroIIeM MHUPE;

XapaKTepU30BaTh HA3HAUYCHUE U UCIIOJIL30BATh MPOCTEUIITNE U3MEPUTEIBHBIE TPUOOPHI
(caHTHMETpOBas JICHTA, BECHI);

CpaBHHBATh IPYNIBI 00BEKTOB (YUCEI, BETHYNH, TEOMETPUICCKUX (DUTYD) TTO
CaMOCTOSITEJIbHO BBIOPAHHOMY OCHOBAHHUIO;

pacnpenensrts (KaaccuGpuupoBaTh) 0OBEKTHI (UCIIA, BETMYUHBI, TEOMETPUUICCKUE
(GUrypbl, TEKCTOBBIC 3a/1a4d B OJTHO JICHCTBHUE) HA TPYIIIIHI;

oOHapyKUBaTh MOJACIU T€OMETPUICCKUX (DUTYp B OKPYKAIOIIEM MHUPE; BECTHU ITOUCK
pa3IMYHBIX PEeIICHUH 3a1a4u (PacuETHOM, C TEOMETPUICCKUM COACPKAHUEM);
BOCIPOHU3BOIUTH IMOPSIIOK BBIMOIHCHHS ICHCTBUI B UMCIIOBOM BBIPAKCHHH,

COJIep KaIleM JICUCTBUS CIIOKCHUSI M BBIYMTAHUSA (CO CKOOKaMu/0e3 CKOOOK);
YCTaHABIIMBATh COOTBETCTBUE MEXKYy MATEMATHUYCCKHM BBIPAKEHUEM M €T0 TEKCTOBBIM
OIIMCAaHHEM;

MOI0UPATh IPUMEPHI, TIOTBEPKIAIOIINE CYXKICHHE, BEIBOJI, OTBET.

Paboma ¢ ungopmayueti:

W3BJICKATH U MCIIOJIB30BAaTh HH(OPMAIIUIO, IPECTABICHHYIO B TEKCTOBOM, TpaduIecKon
(pucyHok, cxema, Tabauia) Gopme, 3aroIHATh TAOIUIIBL;

YCTaHABIIMBATH JIOTHKY IepeOopa BApUAHTOB IS PEIICHUS TPOCTEHIIINX
KOMOWHATOPHBIX 337134,

JIOTIOJTHSITh MOJICITH (CXEMBI, N300PayKEHUS) TOTOBBIMH YHCIIOBBIMU JAHHBIMHU.

YHMGQPCCIJZbele KOMMYHUKAMUBHbLE y1l€6Hbl€ oelicmeus:

KOMMCHTHUPOBATb X0 BBIHHCHCHHﬁ; 00BACHITH BI)I60p BCJIINYHNHBI, COOTBCTCTBYIOIHGﬁ
CUTYaIlMH U3MEPCHUS;

COCTaBIISATh TEKCTOBYIO 33J1auy C 33JIaHHBIM OTHOIIICHHEM (TOTOBBIM PEIICHUEM) TIO
o0pa3ity;

HCIIOJIB30BATh MATEMATHYCCKHUEC 3HAKU U TCPMHUHOJIOTUIO JIS OIMMCAHUA CIOKETHOH
CHUTYAIIUH;

KOHCTPYHPOBAHUS YTBEP:K/IEHUH, BBIBOJIOB OTHOCUTEIBHO JaHHBIX 00BEKTOB,
OTHOIIICHHUS,

Ha3bIBaTh YKCIa, BEIUYUHBI, FTeOMETpHUUecKHe (pUrypsl, o0aaaonme 3aJaHHbIM
CBOMCTBOM;

3aIUCBIBATh, YUTATH YUCIIO, YUCIIOBOC BHIPAKCHHE;

MIPUBOJIUTH MPUMEPHI, HIUTFOCTPUPYIOLINE CMBICT apU(PMETUUECKOTO IEHCTBUS;
KOHCTPYUPOBATh YTBEPIKJICHHSI C UCTIOJIB30BAHUEM CIIOB «KaXJIBII», «BCEY.

Yuueepcanvuvie pecynamusnule yuedbnvie oeticmsus:

CJIeI0BAaTh YCTAaHOBJIECHHOMY MPaBUIY, [0 KOTOPOMY COCTABJIEH PsiJl UACEN, BEJIUYHH,
reoMeTpUUeCcKUux Quryp;

OpPraHHU30BBIBAThH, Y4ACTBOBATH, KOHTPOJIMPOBATH X0 M PE3yJbTAT MapHOH pabOTHI ¢
MaTeMaTHYECKUM MaTepUaJioM;

MPOBEPSTH MPABUIBHOCTD BBIYUCIEHUS C TIOMOIIBIO IPYTrOro NpuéMa BhIIIOJHEHUS
JIEHCTBHSI, OOPaTHOTO JICHCTBHS;

HaXOJUTh C TOMOIIBIO YIUTENsI IPUUUHY BOSHUKITICH OMUOKU U TPYTHOCTH.

CosmecmHas 0esasmenbHOCmb:

IIPpUHUMATH IIpaBUJIa COBMECTHOI ACATCIIbHOCTU IIPU pa60Te B I1apax, rpy1iiax,
COCTAaBJICHHBIX YUUTCIIEM HUJIM CAMOCTOATCIIBHO,



e y4YacTBOBATh B MAPHOI U TPYNIIOBOI paboTe ¢ MaTEMaTUYECKHMM MaTePHUAIIOM:
00CyX/1aTh LIeJb AeSITEILHOCTH, X0/ padOThl, KOMMEHTUPOBATH CBOU JICHCTBHUA,
BBICIYIIMBATE MHEHHUS APYI'MX YYaCTHUKOB, FOTOBUTh MPE3EHTALUIO (YCTHOE
BBICTYIUIEHHE) PELIEHMSI UJIU OTBETA;

e pelarb COBMECTHO MAaTEMaTUYECKUE 3a/1a4d IIOMCKOBOI'O U TBOPYECKOI0 Xapakrepa
(onpeaensaTh ¢ MOMOUIbIO H3MEPUTENBHBIX HHCTPYMEHTOB JUIMHY, OIIPECIIATh BPEMs U
IIPOJIOJKUTEIIBHOCTD C IIOMOLIBIO YaCOB;

e  BBINOJHATH NPUKUAKY U OLICHKY pe3yibTara JIeHCTBUNA, U3MEPEHUI);

e COBMECTHO C YUUTEJIEM OLEHUBAThH PE3yJIbTAThl BHIIOIHEHUS 00IIEH paboThI.

3 KJIACC

OcHOBHOE cojiepkaHue OOydeHHus B IporpaMMme MpeAcTaBIeHO pasfenamu: «HUuciaa v BETUYHHBDY,
«Apudmernueckue neiictBus», «TekcroBele 3amaum», «lIpocTpaHCTBEHHBIE OTHOIICHUS H
reomeTpuueckue Guryps», «Maremarndeckas HHGOpMALHD).

Yucna u eenuuuni

UYucna B npenenax 1000: yteHwe, 3amuch, CpaBHEHHE, MPEICTABICHUE B BHUJE CYMMBI Pa3psIHBIX
ciaraemMblX. PaBeHCTBa U HEpaBEHCTBA: YTEHUE, COCTABJICHHUE. YBEIWYCHHE/YMEHBIICHHE 4YHCla B
HECKOJIbKO pa3. KpaTHoe cpaBHEHUE Uuncer.

Macca (enuHuIla Macchl — TpamMM); COOTHOLICHHE MEXIy KWJIOIPaMMOM U T'paMMOM; OTHOIICHUE
«TsDKeTee/erye Ha/By.

CroumocTh (€AMHHIIBI — pPyOIb, KOIEHKa); YCTAaHOBICHHUE OTHOLICHHS <«IOPOKe/NEIIeBIe Ha/B».
CooTHolIeHnE «I1eHa, KOJIMYECTBO, CTOUMOCTB B IIPAKTHUECKOW CUTYAIIHH.

Bpems (emuHHIIa BpeMEHHM — CEKYHJa); YCTAHOBJICHHE OTHOLICHHUS «ObIcTpee/MesieHHee Ha/By.
CooTHoIIeHNE «HAYaI0, OKOHUYAHHUE, TPOIOJDKUTEIHHOCTh COOBITHS» B IPAKTUIECKON CUTYallNH.
JlnvHa (eAMHULIA JUIMHBI — MUJUIMMETP, KHJIOMETP); COOTHOIIEHUE MEX]y BEIMYMHAMH B Ipenenax
TBHICSYH.

[Tnomans (eqUHUIBI MIIOMAAN — KBaJAPATHBIA METpP, KBaIPATHBIA CAHTUMETP, KBAAPATHBINA ACIIUMETD,
KBaJPAaTHBIA METP).

Apupmemuueckue oeiicmeus

YcTHBIE BBIYUCIEHHUA, CBOJMMBIE K AeiicTBusaM B mpenenax 100 (TabmuuHoe u BHETAOIWYHOE
YMHOXXEHHE, JIeTICHUE, ICUCTBUS C KPYTIBIMHU YHUCIIAMU).

IInuceMenHoe cnoxenue, Bbrantanue yncen B npeaenax 1000. Hevicrsus ¢ uncaamu 0 u 1. [lnceMenHoe
YMHO)XEHHE B CTOJIOWK, MUChbMEHHOE JIeJIeHUE YroiakoM. [IlucbMeHHOEe YMHOXEHUE,IEICHIE Ha
onHo3HavHoe uncio B mpenenax 100. [IpoBepka pe3ynbraTa BeIYHCIEHUS (MPUKUIKAWIN OI[EHKA
pe3yibTaTa, 00paTHOE JeHCTBUE, MPUMEHEHUE aIrOPUTMa, UCIIOJI30BAHUEKAIBKYIIATOPA).
[lepemecTuTenbHOE, COUETATENHLHOE CBOMCTBA CIIOKEHUS, YMHOKEHUS IPH BeIuuCIeHusX. Haxoxnenue
HEU3BECTHOTO KOMITOHEHTa apru(METUUECKOTO IEHCTBHUSI.

[Topsitok neMCTBHII B YUCIOBOM BBIPAXKECHHH, 3HAUCHUE YHCIOBOTO BBIPAKEHHS, COACPIKAIIETO
HECKOJIBKO JIEHCTBUI (cO ckoOKaMm/0e3 CkoOOK), ¢ BeranciaeHusMu B nmpeaenax 1000.

OnHOpoAHBIE BETUYUHBI: CJI0KEHUE U BBIYMTAHUE.

Texcmosvie 3a0auu

PaGora ¢ TekcToBOW 3amaveil: aHaIWM3 JAHHBIX W OTHOIICHWM, TPEJACTaBICHUE Ha MOJIENH,
TUTAHUPOBAHKE X0/a PEIICHUS 3a/1a4H,

penieHre apudpMeTH4ecKuM crocoOoM. 3ajaun Ha IOHMMaHue CMbICiIa apuMeTndecKux AercTBUi (B
TOM 4YHUCJIEe JENeHUs C OCTaTKOM), OTHOIIEHWH (OOJbIlle/MEHbIE Ha/B), 3aBUCUMOCTEH (KYIUISL
MpojiaXka, pacdy€ér BPEMEHM, KOJIMYECTBA), Ha CpaBHEHHE (Pa3HOCTHOE,



KpaTHoeE). 3anuch peuieHus 3aJja4u Mo JEUCTBHUAM U C MOMOIIBIO YUCIOBOTO BhIpaxeHus. [IpoBepka
pelIeHus U OLICHKA MOJIYYeHHOTO pe3yIbTaTa.

JloJis BETMYUHBL: TTOJIOBUHA, TPETh, YETBEPTh, MATAs, ACCATas YACTh B IPAKTUUECKOW CUTYAIIUH;
CpaBHEHUE J0JeH OTHON BEIMYHMHBL. 3a/1a4l HAa HAXOXKJECHUE JOJIU BETUYUHBI.
Ilpocmpancmeennvle OmHoOUIEHUA U 2eoMempuyiecKue uzypol

KonctpynpoBanue reomerpuueckux puryp (pazouenune ¢Gurypsl Ha 4acTH, COCTaBlieHHE (DUTYpHI U3
yacTeil).

[lepumeTp MHOTOYTOJIBHUKA: U3MEPEHUE, BBIYMCICHHE, 3aITCh PABEHCTBA.

N3mepenue miomaam, 3amuch pe3yiabTaTa W3MEPEHUS B KBAJPATHBIX CaHTHUMETpax. Beruucienue
TUTOIIA M MPSIMOYTOJIbHKKA (KBaJIpaTa) ¢ 3alaHHBIMU CTOPOHAMH, 3alTUCh paBeHCTBA. M300pakeHue Ha
KJIETYaTON Oymare mpsMOYTOJIbHHKA C 33JaHHBIM 3HA4YeHHUEM Tuiomanu. CpaBHEeHUE Iomaae Guryp
C TMIOMOIIIBIO HATIOXKCHUSI.

Mamemamuueckasn ungpopmayus

Knaccugukanus 00beKTOB 10 JBYM IPU3HAKAM.

Bepuble (MCTUHHBIE) U HEBEPHBIE (JOXKHbIE) YTBEPXKAECHUS: KOHCTPYUpOBaHHe, ITpoBepka. Jlornueckue
PacCyXI€HHUSI CO CBSI3KAMU «ECIIU ..., TO ...», KIIO3TOMY», «3HAUUT.

M3BneueHue U MCIOIb30BaHUE JUIsl BHIOJIHEHUS 3aaHUM MH(OpMaIUK, IPeCTaBICHHOM BTabnuLax ¢
JAHHBIMU O PEANIbHBIX NPOLECCAX U SIBICHUSX OKPYKAOLIEro Mupa (Hampumep, paclucaHue YpOKOB,
JBMKEHUS aBTOOYCOB, 110€3710B); BHECEHUE JaHHBIX B TaOJIMIly; TOTIOJIHEHHE YepTeKa TaHHBIMHU.
®opMalIn30BaHHOE OIMCAHUE MOCIIEI0BATENbHOCTH JEHCTBUM (MHCTPYKLINS, IUIaH, CXEMa, AJITOPUTM).
Cronbuaras auarpamma: YTEHME, MCIIOJIb30BaHHE JAHHBIX JJIS pEIleHUs Y4eOHbIX U MPAKTUYECKUX
3ajad.

AJNropuTMBI HM3Y4EHUs MaTepualla, BBINOJHEHUs OOyyarollMX W TECTOBBIX 3aJlaHMi Ha JOCTYIHBIX
ANEKTPOHHBIX CPEACTBAX O0yUeHUs (MHTEPAKTUBHOM TOCKE, KOMIIbIOTEpE, IPYIUX YCTPOICTBAX).
YHuBepcaibHble y4eOHbIE 1eiiCTBUSA

Yuueepcanvuvie nosnasamenvhvie yuebHwvie 0elicmeust:

e CpaBHUBATh MaTeMaTUYECKUE OOBEKTHI (UMCIIA, BEIMUMHBI, TEOMETPUUYECKUE (PUTYPHI);

e  BbIOMpATH NPUEM BBIYMCIICHUS, BHIIOJHEHUS IEHCTBHSI; KOHCTPYUPOBATh
reoMeTpuyeckue GUrypsl;

e KJaccu(uIUpoBaTh 00BEKTHI (UHCIA, BEIMYUHBI, TEOMETPUYECKHE (QUTYPBI, TEKCTOBBIE
3a/1a4M B OJHO JEMCTBHE) IO BHIOpAaHHOMY ITPU3HAKY;

e IPUKHUJBIBATH pa3Mepbl GUTYPBI, €€ FTIEMEHTOB; TOHUMATh CMBICI 3aBUCUMOCTEH U
MaTeMaTUYECKUX OTHOILIEHUH, ONMCAaHHBIX B 33/1a4€;

e  pa3IM4aTh U MCIOJIb30BaTh PA3HbIE IPUEMBI U aJITOPUTMbI BBIYMCIICHUS;

e  BBIOMpATH METOJ pelieHus (MOJAEIUPOBAHUE CUTYyaAllUH, 1IepedOp BapHaHTOB,
UCIOJIb30BaHUE AJTOPUTMA);

e COOTHOCHTbH Hayayuo, OKOHYaHHE, MPOJIOJKUTEIBHOCTb COOBITHS B TPAKTUYECKON
CUTYAallUH; COCTABIIATh PsAJ] YUCeN (BEIMYUH, TEOMETPHUUECKUX (PUTyp) 1Mo
CaMOCTOSITENIbHO BHIOpaHHOMY MPABUITY; MOJIETUPOBATh MPEIJIOKEHHYIO IPAKTHYECKYIO
CUTYaIUIO;

e  YCTAaHABJIMBATH MOCIEIOBATEIHPHOCTh COOBITHM, JEHCTBUIN CIO’KETA TEKCTOBOM 3aa4uH.

Paboma c ungpopmayueii:

e UuTaTh UH(OPMAIHIO, IPEICTABICHHYIO B pa3HbIX (hopMax;

e U3BJEKATh U MHTEPIPETUPOBATH YUCIIOBBIE JaHHBIE, ITPEJICTABICHHbBIE B TA0JIUIIE, HA
Tarpamme;



e  3AMOJHATH TAOIUIIBI CIOKEHHUS U YMHOXKEHHUS, TOTIOTHATH JAHHBIMU YEPTEK;
YCTaHABJIMBATh COOTBETCTBUE MEXAY Pa3IU4YHBIMU 3aIUCSIMU PELICHUS 3a]aul;

e  HCIIOJIb30BATh JOMOJHUTENBHYIO JIUTEPATYPY (CIPaBOYHUKH, CIIOBAPH) JIJIS
YCTaHOBJIEHMSI ¥ IPOBEPKU 3HAUYEHUS MATEMATUYECKOT0 TePMHUHA (TIOHATHSA).

Yuueepcanvuvie kommynukxamugnvie yuebHvle 0eticmeus.

e  HCIOJIb30BaTh MATEMATUYECKY) TEPMUHOJIOTHIO ISl ONMUCAHUS OTHOIICHUH U
3aBHCHUMOCTEH;

e CTPOUTH PEUEBBIC BHICKA3BIBAHUS JJIsl PEIICHUS 3a]]a4; COCTABISATh TEKCTOBYIO 3a7a4y;

e OOBSCHATH Ha MPUMEPAX OTHOIICHUS «OOJIbIIIE/MEHBIIE HA ... », «OO0JbIIE/MEHBIIE B ...

», «PABHOY; UCIIOJI30BATh MATEMAaTUYECKYI0 CUMBOJIMKY JJI1 COCTaBJICHUS YHCIIOBBIXBBIPAYKEHU;

e  BBIOMPATH, OCYIIECTBIIATH NEPEXO OT OJHUX EAUHUI] U3MEPEHHSI BEJTMUMHBI K IPYTHM B
COOTBETCTBUU C IIPAKTUYECKON CUTYyallUEH;

e  y4YacCTBOBAaTh B 0OCYKICHHUHU OLIMOOK B XOZ€ U Pe3yIbTaTe BHIIOJHEHHS BEIYUCIICHHS.

Vuueepcanvuvie pecynamusHvle yuebnvie 0eticmeus:

e IPOBEPATH XOJ U PE3YIbTAT BBIIIOJIHEHUS AEHCTBHUS;

e BECTH MOHMCK OLIMOOK, XapaKTEpU30BaTh UX U UCTIPABIIATH;

e (opmynupoBaTh OTBET (BBIBOA), IOJITBEPKIATH €T0 0OBICHEHUEM, pacuETaMu;

e  BBIOMPATH U UCIIOJIB30BATH PA3IUYHbIC MPUEMBI IPUKUIKU U TPOBEPKU MPABUIBHOCTH
BBIUNCIICHUS],

e IPOBEPATH MOJIHOTY U IPABUILHOCTb 3alI0JHEHUSI TAOJIUIL CII0KEHUS, YMHOKECHHUL..

Coemecmuas 0essmenbHOCMb:

e Ipu paboTe B IPYIINE WIH B Mape BBINOIHATH MIPEATI0KEHHBIC 3aJaHUs (HAXOIUTh pa3HbIe
peIIeH s ; ONPEeIsATh C MOMOIIBIO IU(POBBIX U aHAJIOTOBBIX MPUOOPOB,
U3MEPUTENIbHBIX HHCTPYMEHTOB JUIMHY, MacCy, BpeMs);

e JIOrOBapUBAThCS O PACHpPEIEICHUN 00s13aHHOCTEN B COBMECTHOM TPY/IE, BHIIIOJIHATH POJIU
PYKOBOAMTEIS, MOAYUHEHHOTO, CACPKAHHO MPUHUMATh 3aMe4YaHusl K CBoei pabore;

e BBINOJIHATH COBMECTHO IPUKHJIKY U OLIEHKY pe3yJIbTaTa BbIIIOJHEHUS 0011el padoThl.

4 KJIACC

OcHOBHOE cojiepkaHHe OOydeHHUs B MporpaMMme MpeAcTaBleHO pasfenamMu: «Uuciaa U BeTUYHHBDY,
«Apudpmernueckue aeiictBus», «TekcroBele 3amaun», «lIlpocTpaHCTBEHHBIE OTHOLIEHUS U
reomeTpuueckue Guryps», «Maremarndeckas HHGOpMALHD.

Yucna u éenuuunsi

Uucna B mpenenax MUJUIMOHA: YTEHME, 3allCh, MOpa3psiAHOE CpaBHEHHE yrnopsaaoueHue. Ywucio,
Oosbliiee WM MEHbIIEe JAaHHOTO YUCIIa Ha 3aJJaHHOE YHCIIO PAa3psAIHBIX €UHHUL, B 3aJaHHOE YUCIIO pas.
Bennuunbl: cpaBHeHHE 00BEKTOB 110 Macce, JUIMHE, III0NIA 1, BMECTHMOCTH. EIUHUIIBI

Macchl — LEHTHEP, TOHHA; COOTHOLIEHUS MEX/y €IMHUIIAMU Macchl. EAMHUIIBI BpeMeH!

(cyTKH, HEzeNsI, MECHIl, TOJl, BEK), COOTHOIIICHHE MEKIY HUMHU.

Enununs! AmuHbl (MUJUTUMETP, CAHTUMETP, TEHUMETpP, METP, KUJIOMETp), MJIoLa i (KBaApaTHBIMMETp,
KBa/IpaTHBIN CAHTUMETP), BMECTUMOCTHU (JIUTP), CKOPOCTH (KHJIOMETPHI B UaC, METPBI B MUHYTY, METPbI
B CEKYH/Y); COOTHOLIEHHE Mexay eauHunamu B rpenenax 100 000.

Jlo1st BeTMYMHBI BpEMEHH, MACCHI, ITTHHBI.

Apugpmemuueckue oeiicmeusn

HI/ICI—;MeHHOG CJIOKCHHEC, BBIYMTAHHC MHOI'O3HAYHBIX YHUCCII B npe)lenax MMAJIJIMOHA. HI/ICBMeHHoe
YMHOXEHUE, JISIICHHEe MHOTO3HAYHBIX YHCET Ha OJIHO3HAYHOE/MBY3HaUYHOE uncio B peaenax 100 000;
JeJIEHHE ¢ OcTaTKOM. YMHOxeHue/neaenue Ha 10, 100, 1000.



CpoiicTBa apudmernyecKkux NEHCTBUH W WX MNpPUMEHEHHE Ui BblYMcIeHud. [loumck 3HaueHus
YKCJIOBOTO BBIPAXKEHUS, COJAEpXKAIero Heckonbko aeiicteuil B mpenenax 100 000. IIposepka
pe3yibTaTa BBIUKMCIECHUN, B TOM YHCIIE C IOMOIIBIO KaIbKYJISTOPA.

PaBeHcTBO, cofeprkaliee HEU3BECTHBI KOMIIOHEHT apru(METHUECKOr0 JEHCTBUS: 3aMHUCh, HAX0XKACHHE
HEU3BECTHOT'O KOMIIOHEHTA.

YMHOXEHUE U JIeJICHUE BETUYMHBI Ha OJTHO3HAYHOE YUCIIO.

Texcmoesvie 3a0auu

PaboTa ¢ TekcToBOW 3amayeii, pelieHrne KOTOPOH COACPKUT 2—3 NCUCTBHS: aHAIIN3, NPEICTABICHHUE
Ha MOJIENIM; TJIAHUPOBAHHUE U 3alUCh PEILICHUS; IPOBEPKA PELICHUS U OTBeTa. AHAJIN3 3aBUCUMOCTEH,
XapaKTEPU3YIOIIUX TPOIECChI: JIBI)KCHHS (CKOPOCTh, BpeMs, TMPOHIEHHBIN IyTh), pabOTHI
(IpOM3BOAMTENBHOCTD, BpeMs, 00bEM palbOThI), KYIUIM MPOJAXH (LleHa, KOJIUYECTBO, CTOMMOCTB) M
pelieHrue COOTBETCTBYIOMIMX 3a/1a4. 3aJaui Ha YCTaHOBJICHUE BPEMEHU (Ha4yayo, MpoAOKUTEIHHOCTD
U OKOHYaHUE COOBITHS), pacyéTa KOJUYECTBA, Pacxojia, U3MEHEHHMs. 3aJladyd Ha HaXOXACHHUE IOJU
BEJIMYMHBI, BEJTUYHHBI MO €€ a0je. PasHbie criocoObl pelnieHnss HEKOTOPBIX BUIOB M3YYCHHBIX 3ajad.
OdopMieHne pemeHus O JCHCTBHSAM C TOSICHGHHEM, I10 BOINPOCAM, C IOMOIIBI0 YHCIOBOTO
BBIpKCHHUS.

Ilpocmpancmeennvie omHouwieHUsA u 2eomempuyecKue uzypot

Harmnsinaeie mpeicTaBieHus: O CHMMETPHUH.

OKpy>XHOCTb, KPYTI: paclo3HaBaHHE U U300paKEHHE; NOCTPOCHHUE OKPYXKHOCTH 33JaHHOTO pajauyca.
[TocTpoeHrne W3yYEHHBIX TE€OMETPHUECKUX (UTYp C MOMOIIBIO JHHEHKH, YTOJBHUKA, IUPKYIIS.
[IpocTpancTBeHHBIE TeoMeTpuueckue Gurypsl (Tenma): map, KyO, IHMIMHID, KOHYC, NMUPaMUJA;
pas3iuueHue, Ha3bIBaHUE.

KoncrpynpoBanue: paz0oueHue (urypsl Ha HOPSIMOYTOJbHHMKM (KBaJApaThl), COCTaBiIeHUE (UTYp H3
MPSIMOYTOJIbHUKOB/KBa[PATOB.

[Tepumerp, mromaab GUrypbl, COCTaBICHHON U3 ABYX, TPEX MPSIMOYTOJIbHUKOB (KBAIPATOB).
Mamemamuueckas ungpopmayusn

PabGora ¢ yTBepkIeHUSIMU: KOHCTPYHPOBaHHME, NMPOBEPKA HCTHMHHOCTH; COCTAaBJIEHHWE U IpPOBEpKa
JIOTUYECKUX PAcCYKIECHUI IIPU PEILICHUY 3a7ay.

JlaHHbIE O peaJbHBIX MPOIECCaX U SBJIECHUSAX OKPYXKAIOIIEro MHUpa, NMpeACTaBIEHHbIE HA UarpaMMmax,
cxemax, B Tabmumax, Tekcrax. COOp MaTeMaTH4ecKHX [JaHHbIX O 3aJaHHOM OOBeKTe (Yucle,
BEIMYMHE, TeomeTpuyeckoil ¢urype). Ilonck wuHbopManuum B CHpaBOYHOM JUTEpaType, CETH
WutepHer. 3anuch nHpOpMaLUK B IPEATIOKEHHOM Tabaulle, Ha cToI04YaTol 1uarpamme.

JlocTynHbIE 3JIEKTPOHHBIE CpPEJACTBA OOydYeHHUs, MOCOOMS, TpPEeHaXEpPbl, UX HCIOJIb30BaHUE O]
PYKOBOJICTBOM Iefjarora M camocrtostenbHo. IlpaBuna Oe3omacHOil paboThl C 3JIEKTPOHHBIMU
UCTOYHUKAMU  HHpopMmanuu  (3JeKTpoHHas  ¢opMa  ydueOHUKA,  DJIEKTPOHHBIE  CJIOBapH,
o0pa3zoBaTenbHbIE CAliThl, OPUEHTUPOBAHHBIE HA JIETEH MIIAJIIIETO LIIKOJILHOTO BO3PACTA).

AJTOpUTMBI pellieHus1 y4eOHbIX U MPAKTUYECKUX 3a/1ad.

YHuBepcaabHble yueOHbIC 1eHCTBUS

Yuueepcanvuvie nosnasamenvHuie yuebHvie Oeucmeus:

e OPHUEHTHUPOBATHCA B U3YUEHHOUN MaTeMaTH4eCKON TEPMUHOJIOTUH, UCIIONB30BaTh €€ B
BBICKA3bIBAaHUAX U PACCYXKICHUSX;

e CpaBHHUBATh MaTeMaTH4ecKue OOBbEKTHI (UKcia, BETUYUHbI, T€OMETPUUECKHE (QUTYpPHI),
3aMyChIBaTh MPU3HAK CPABHEHMSI;, BEIOUPATh METO/1 PELICHHUSI MaTeMaTHUeCKOH 3a1aun
(amroput™m AecTBUs, MPUEM BBIUKCICHHS, CIOCOO pEIlIeHNs, MOJCINPOBAHUE CUTYaIUH,
nepe0op BapHaHTOB);

e 00HapyXHUBaTh MOJIEIHN U3yYEHHBIX T€OMETPUUECKHUX (DUTYDP B OKPYXKAIOIIEM MHUPE;



KOHCTPYHpPOBaTh TE€OMETPUYECKyl0 (urypy, oOJamaromyr 3aJaHHBIM
CBOMCTBOM (OTPE30K 3aJaHHON JUIMHBI, JIOMaHas OINPEACIEHHONW JJIMHBI,
KBaJ[paT C 3aJaHHBIMIICPUMETPOM);

KJI1accuuIUpoBaTh OOBEKTHI 1O 1 - 2 BEIOpaHHBIM MTPU3HAKAM;

COCTaBIISITh MOJIENIb MAaTEMATHUECKOH 3a/1auu, MPOBEPATH €€ COOTBETCTBUE
YCIIOBHSIM3a/1a4H;

OTIPECIIAThH C TTOMOIIBIO MU(PPOBBIX M AHATIOTOBBIX MPUOOPOB: MACCYy
npeamera (3JEKTPOHHBIC U TUPEBBIE BECHI), TEMIIEPaTypy (TpaayCHUK),
CKOPOCTb JIBIDKEHUSTPAHCIIOPTHOTO CPeACTBa (MAKeT CIIUAOMETPA),
BMECTHMOCTB (C MMOMOIIIBIO H3MEPHUTEIBHBIX COCY/IOB).

Paboma c ungopmayueri:

IpEeJICTaBIATh UH(DOPMALIMIO B pa3HbIX hopMax;

U3BJICKATh U MHTEPIPETUPOBATH HH(OPMAIIHIO, TPECTABICHHYIO B TA0IUIIE, HA
JyarpamMme; HCIoJIb30BaTh CIIPABOYHYIO TUTEPATypy U1 MOMCKa HH(GOpMaIuu, B
TomMuucie VIHTepHET (B yCIIOBUSAX KOHTPOJIUPYEMOTO BBIXOJIA).

YHM6€pCClJlebl€ KOMMYHUKAMUGHble y’~l€6Hbl€ oeticmeusi:

MCIOJIb30BaTh MAaTEMATUYECKYIO TEPMUHOJIOTHIO JUIsl 3alICH PEILIEHUS IPEIMETHON
WIMITPAKTUYECKOH 3a/1a4H;

NPUBOIUTH PUMEPHI U KOHTPIIPHUMEPHI JIJIs TIOATBEPKACHHUS/OTIPOBEPIKEHUS
BBIBOJIA,TUIIOTE3bI;

KOHCTPYUPOBATh, YATATh YHCIOBOE BHIPAXKECHUE;

OIUCBIBATH MPAKTHUECKYIO CUTYALMIO C UCII0JIb30BAaHUEM M3yUEHHON TEePMUHOJIOIHUH;
XapaKTepU30BaTh MaTEMaTUYECKUE OOBEKTHI, SIBJICHUS U COOBITUS C
MIOMOLIBION3YYEHHBIX BEJINYMH;

COCTaBJISITh MHCTPYKIIMIO, 3aIIMCBIBATh PACCYKICHHUE;

UHUIMHIPOBATh 00CYKIEHHUE PAa3HbIX CIIOCOOOB BBIMOIHEHUS 3a/1aHUs, TOUCK
OIIMOOK BPELICHUH.

Yuusepcanvnvie pecynsimusnvie yuednvie Oeucmeus:

KOHTPOJINPOBATh NPABUIIBHOCTH U ITOJIHOTY BBIIIOJIHEHHS AJITOPUTMA
apu(MeTHUECKOT0JIeHCTBHS, pPEIIeHUs] TEKCTOBOU 3aa4H, TOCTPOSHHUS
reoMeTpUUYECKOi PUTYpbI, U3MEPEHNUS;

CaMOCTOSATEIIHO BBINOJIHATH IPUKUAKY U OLICHKY pe3ybTaTa U3MEPEHUN;
HaXOJHTb, UCIIPABIATH, IPOTHO3UPOBATH TPYIHOCTH U OLUIMOKH U TPYIHOCTH B
peleHnny4e0HOM 3a1a4H.

Cosmecmuas 0esmenpHoCb:

y4acTBOBATh B COBMECTHOM JIEATEIHHOCTH: IOTOBAPUBATHCS O CIIOCO0E pelieHus,
pacnpenensats padoTy MEeXIy WieHaMH IPYIIbl (HapUMep, B Cydyae pelieHus
3aa4, Tpedyronux nepedopa 60IBIIOr0 KOJINYECTBA BAPUAHTOB), COTJIACOBLIBATH
MHEHHSI B XO/I€ TIONCKa J0Ka3aTeIbCTB, BHIOOpA pallMOHATLHOTO CIIOCO0a;
JIOTOBAPUBATHCS C OJJHOKIACCHUKAMHM B X0JI€ OPraHU3AIMH MPOSKTHON paboOTHI ¢
BEJTMYMHAMU (COCTABJICHHE PACIIHCAHMUS, TTOJICYET JICHET, OIIEHKa CTOMMOCTH | Beca
MOKYTIKH, POCT U BEC UeIOBEKa, MPUOTMKEHHAS OIICHKA PACCTOSHUN U BPEMEHHBIX
MHTEPBAJIOB; B3BEILIMBAHUE; U3MEPEHHE TEMIIEPATYPhI BO3/1yXa U BOJBI),
reoMeTpuuecKuMu Gpurypamu (BeIOOp (GOpMBI U AeTamneil Mpu KOHCTPYUPOBAHUH,
pacuéTy pa3MeTKa, MPUKUIKA U OIEHKa KOHEYHOTO Pe3ysIbTaTa).



INTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJMETA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pPE3yJabTaThl OCBOECHMS IMPOTrpamMMbl 10 MAaTEMATUKE Ha YPOBHE HAYaJIbHOI'O OOILEro
00pa30BaHUs JTOCTUTAIOTCS B €JUHCTBE y4eOHOW M BOCHHUTATEIBHON JESTEIBHOCTH B COOTBETCTBHH C
TPAJULMOHHBIMH  POCCUHCKUMH  COLMOKYJIBTYPHBIMH U JIYXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMHU,
IPUHATHIMU B 00IIECTBE MTPaBUJIaMM U HOPMAMUIIOBEIEHUS U CIIOCOOCTBYIOT IpoOLieccaM CaMOIIO3HaHUS,
CaMOBOCIIUTaHMsI U CaMOPa3BUTHUsA, (OPMUPOBaHMS BHYTPEHHEN MO3ULIUHU JIMYHOCTH.

B pesynpTare u3ydeHHs MaTeMaTUKU HAa yPOBHE HAYaJIBHOIO OOIIEro o0pa3oBaHUs y 00y4aroLIerocs
OyayT chopMUpOBaHbI CIEAYIOIINE JIUYHOCTHBIE PE3YIbTATHI:

OCO3HaBaTh HEOOXOJUMOCTb H3YYEHHsS MaTEMaTHKU JJIs aJalTalud K JKU3HEHHBIM CUTYyalusM, JJs
pa3BUTHS OOILIEH KyJIbTYphl 4elI0BeKa, CHOCOOHOCTH MBICIHUTb, PACCYK/aTh, BBIABUIaTh MPEATIOI0KEHUS
U JI0Ka3bIBaTh WK ONPOBEPraTh UX;

IPUMEHATh [paBUJla COBMECTHOM JI@ATENBHOCTH CO CBEPCTHUKAMHU, IHPOSIBIATH CIIOCOOHOCTb
JIOTOBapUBAThCA, JIMAWPOBATh, CIIEIOBaTh YKa3aHWUsSIM, OCO3HaBaTb JIMYHYIO OTBETCTBEHHOCTb H
00BEKTHUBHO OLIEHUBATh CBOM BKJIAJ] B OOILUI pe3yibTar;

OCBaWBaTh HABBIKM OpraHU3aIMK 0€30MacHOTO MOBEACHUS B MH(POPMAaIMOHHOMCPEE;

IPUMEHATh MAaTEeMaTUKY Ul PELICHUs MPAKTUYECKUX 33/a4 B [TOBCEJHEBHOM JKU3HHU, B TOM YHCJE MU
OKa3aHUU IIOMOIIM OJHOKJIACCHUKAM, JI€TSAM MIIQJILIET0 BO3PACTa, B3POCIIBIM U MOXKHIIBIM JIFOSM;
paboTaTh B CUTYyalUsX, PACIIUPSIOIIMX OMNBIT MPUMEHEHUS MAaTeMaTHYeCKHX OTHOLIEHUH B peaslbHOH
JKU3HU, TOBBIIAIOUIMX HMHTEPEC K HHTEJUIEKTYalIbHOMY TPYAY U YBEPEHHOCTb CBOMX CHJaX IpH
pElIeHNH TOCTaBICHHBIX 3a/1a4, YMEHHE MPE00IeBaTh



TPYIHOCTH;

OIICHUBATh TPAKTUYCCKUE U YUEOHBIC CHUTyallMH C TOYKH 3pPEHUS BO3MOXXHOCTH IMPUMCHCHHS
MaTeMaTHUKH JIJIsl palliOHAILHOTO U 3()()EKTUBHOTO pelieHusl yueOHbIX U KU3HEHHBIX MTPOo0IieM;
XapaKTepu30BaTh CBOM YCIEXU B U3YUCHUH MAaTEMAaTHKH, CTPEMUTHCS YIIIyOJIsTh CBOM MaTeMaTUYECKUE
3HAHUS U YMEHUS, HaMe4aTh [yTH yCTPaAHEHUs] TPYTHOCTEH;

MOJIb30BAThCS Pa3HOOOpa3HbIMU MHGOPMAIMOHHBIMU CPEACTBAMH JJISl PELICHUS MPEAJOKEHHBIX U
CaMOCTOSITeNIbHO BBIOPAHHBIX YUeOHBIX MpobIeM, 3a/1ay.

METAINPEIMETHBIE PE3YJIBTATbBI

ITo3naBaTebHBIE YHHBepcaJbHbIe YueOHbIe aeiicTBUsI Ba3oBbie

JIOTHYeCKHUe 1eCTBHUA:

YCTaHABIMBATh CBSI3W M 3aBUCUMOCTU MEXIYy MaTeMAaTHUYECKUMU OOBEKTaMU

(«4acTp-1en0e», «IPUUNHA-CIIECTBUEY, IPOTSHKEHHOCTD );

NPUMEHSTh 0a30BbIC JIOTHUECKHE YHHUBEPCAJbHBIC ICWCTBUS: CpaBHEHHE, aHAIU3, KIACCH(UKAIUs
(rpynnupoBka), 000011IeHuE;

npuoOperaTh  MpakTUYeCKHUe  rpaduueckue U U3MEPUTENIbHbIE HAaBBIKU JUISl YCIIELIHOTO
peleHus yueOHBIX M KUTEHCKUX 3a/]1a4;

NPECTaBIISTh TEKCTOBYIO 33a7a4y, € pelIeHne B BUIEC MOJICNIH, CXEMBI, apu()METHUECKON 3aMnCH, TEKCTa
B COOTBETCTBHHM C IPEJIOKEHHON yueOHON poOaeMoil.

Ba3oBble uccienoBarebCcKe 1eiicCTBUA:

MPOSIBIISATH CIOCOOHOCTH OPUEHTUPOBATHCS B YI€OHOM MaTepHalie pa3HbIX pa3/iesioB Kypca MaTeMaTUKU;
IIOHUMAaTh U AJEKBATHO HMCIOJIb30BATh MATEMATUUYECKYI0 TEPMUHOJIOTHIO: Pa3JIMyaTh, XapaKTEpU30BaTh,
MCIIOJIH30BATh ISl pElIeHUsI yUeOHBIX U MPAKTUUECKHUX 3a7a4;

MPUMEHSATH U3yYEHHBIE METO/IbI MO3HAHUS (M3MEpeHre, MOISIMPOBaHUE, TIEpe0op BapHUAHTOB).

Pabora ¢ nundopmanueii:

HaXOJIUTh M MCIIOJIB30BaTh AJIS PELIeHHs Y4eOHBIX 3a7ay TEKCTOBYIO, rpaduueckyro HH(pOpMaIHio B
pa3HbIX UCTOYHUKAX WH(POPMALIMOHHOM Cpe/Ibl;

YUTaTh, UHTEPIPETUPOBATH IpaUUeCcKH NpPeACTaBICHHYI0 HHPOPMaLKIO (CXeMy, TabIully, JuarpaMmmy,
APYTYIO MOJIEIIB);

NpeACTaBIATh HMH(GOpPMAIUIO B 3aJaHHOW (opme (OMONHATH TabauIy, TEKCT), (HOpMYyIUpPOBAThH
YTBEPKJICHHE 110 00pasily, B COOTBETCTBUH C TPEOOBAHUSAMH YICOHOU 3aa4H;

NPUHUMATH TIpaBWIa, OE30MAaCHO WCIOJB30BATh IpeIiaracMble dJIEKTPOHHBIE CPEICTBA M HMCTOYHHKH
uH(pOpMaLUH.



KomMyHukaTHBHBbIE YHHUBepcajibHbIe YueOHbIe neiicTBussO0menue:

KOHCTPYHUPOBATh YTBCPKACHUA, IIPOBEPATH UX HCTUHHOCTD,
HCIIOJB30BaTh TCKCT 3aJaHus JJIsA 00BsICHEHHS CIIoco0a 1 xXoJa peIHeHI/ISIMaTeMaTI/I‘ICCKOﬁ 3aJa4u,

KOMMCHTHUPOBATH IMTPOLECC BBIYHUCICHU A, IIOCTPOCHUS, PCIICHU A,
00BACHATH HOJ'Iy‘l@HHBIfI OTBET C UCIIOJIb30BAHUEM H3y‘leHHOfI TEPMHUHOJIOI'UH,

B IIPOIECCe AMAIOrOB MO OOCYKAEHUIO M3YYEHHOIO Marepuaja — 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYXKIECHMsI, OLIEHWBATh BBICTYIUIEHUS YYAaCTHUKOB, IPUBOJUTH JOKa3aTEJIbCTBA CBOEH IIPAaBOTHI,
HPOSIBIIATH STUKY OOLIEHHUS;

co3/laBaTb B COOTBETCTBMM C Y4eOHOM 3ajaueil TEKCTbl pa3HOrO BHJA — OIHUCAHUE (Hampumep,
reoMeTpUUecKOi (Urypsl), paccyxkaeHue (K mpuMepy, Npu pelieHUH 3a/1aun), MHCTPYKLUs (Hampumep,
U3MEpPEHUE JIIMHBI OTPE3KA);

OPUEHTHPOBATHCS B AITOPUTMAX: BOCIPOU3BOIUTD, OMOJIHATh, UCIPABIATH Ae(OPMUPOBAaHHbIE;
CaMOCTOSITEIILHO COCTABIATh TEKCTHI 3aJJaHUI, aHATIOTMUHbIE TUIIOBBIM U3Y4YE€HHBIM.

PeryasiTuBHbIC yHHBepcaabHbIe y4eOHbIe AeicTBUssCaMooOpranu3anms:

IUTAHUPOBATh JACUCTBUS 110 PEILICHUIO YUeOHOH 3a/1auu s TOJIyueHHsl pe3yIbTara,;

IUTAHUPOBATh 3Talbl MPEICTOAIIECH paboThl, ONPENeATh MOCIeI0BaTEIbHOCThYUEOHBIX e CTBUI;
BBIIIOJIHATH mpaBujia 0e301acHoro HCIIOJIb30BaHUA OJICKTPOHHBIX CpeacTB,
IpelaraéMsbIx B Ipolecce 00y4eHus.

CaMoOKOHTPOJIb (peduiexkcusn):

OCYIIECTBIISATh KOHTPOJIb MPOIIECCca U pe3ybTaTa CBOEH JACATEIbHOCTH;BEIONPATH U NTPHU

HEO0OXOIUMOCTH KOPPEKTUPOBATH CIIOCOOBI IEHCTBUI;

HAXOJWTh OLIMOKH B CBOEH paboTe, yCTaHABIMBATh MX IMPHYMHBI, BECTH MOUCK MyTeH MPEoAOJeHUS
omuooK;

MOPEeIBUIETh BO3MOXXHOCTh BO3HHUKHOBEHHS TPYJHOCTEH M OMIMOOK, MpeaycMaTpHBaTh CIIOCOOBI HX
npenynpexaeHus (hopMyIupoBaHHe BOMPOCOB, OOpalleHne K Y4eOHUKY, TOTMOIHUTENbHBIM CPEACTBaM
00y4eHUs1, B TOM YHCIIE DICKTPOHHBIM);

OIICHUBATDH PAIMOHAIBHOCTh CBOMX JEHCTBUIA, TaBaTh UM KaUECTBEHHYIO XapaKTEPUCTHUKY.

CoBMecTHas1 1eATEIbHOCTD:

y4acTBOBAaTh B COBMECTHOM JCATEIHHOCTU: PACIIPEACIATh pad0Ty MEXKAY WICHAMH TPYIIIbI (HapuUMep, B
clydae pelieHus 3anad, TpeOyrommux mnepedopa OONBIIOrO KOJIMYECTBA BapHAHTOB, NPHUBEICHUS
IPUMEPOB M KOHTPIPHUMEPOB), COTIACOBHIBATH



MHEHHUS B XOJ/I€ TOUCKA JOKa3aTeNIbCTB, BHIOOPA PALIMOHATIBHOTO CII0C00a, aHau3a HH(pOpMaIumy;
OCYIIECTBIIATH COBMECTHBI KOHTPOJIb W OLEHKY BBINOJIHAEMBIX JICHCTBHIA, NMPEIBUAETh BO3MOKHOCTD
BO3HHUKHOBEHUS OIIMOOK U TPYIHOCTEH, MpeaycCMaTpUBaTh MYTH UX MPEIyPEKICHNUS.

INPEJIMETHBIE PE3YJIBTATDBI

K KoHIly oOyyenns B 1 Kkiaacce y oOyuaromerocs Oyayr chopMupoBaHbI
CIIETYIOIIE YMECHUSL:

YHUTaTh, 3AMMCHIBATh, CPABHUBATD, YHOPIA0YHBaTh yrcia oT 0 10 20; mepecynThIBaTh pa3IndHbIe
00BEKTHI, yCTaHABIMBATh ITOPSIKOBBIN HOMEP 00BbEKTa;HAXOAUTH YKCIa, OOJBIINE WM MEHBIINE
JaHHOT'O YHCJIa Ha 3aJaHHOC YU CJIO, BBIIIOJIHATH apI/I(bMCTI/I‘-IeCKI/Ie I[eﬁCTBPISI CJIOKCHHA M BBIYHUTAHUA
B npexaenax 20

(ycTHO ¥ TMCbMEHHO) Oe3 mepexo/ia uepe3 JeCsTOK;

Ha3bIBaTh W pa3jindaTb KOMIIOHCHTLI ﬂCﬁCTBHfI CJIOKCHUA (CHaFaCMLIC, CyMMa) HUBBIYHUTAHUSA
(yMeHbIIaeMoe, BBIYUTAaEMOE, Pa3HOCTh);

penIaTh TeKCTOBBIE 331a4H B OJIHO JICHCTBUE HA CIIOKCHHE U BEIUUTAHUE: BBIICISAThYCIOBUE U TpeOOBaHUE
(Bompoc);

CpaBHHMBaTh OOBEKTHI O JJIMHE, YCTAHABIMBAas MEXAY HHUMH COOTHOLICHHE

«NTAHHEE-KOPOUE», «BBIIIE-HUKEY, ITHPE-YIKE;

U3MEPSATH JJIMHY OTpe3Ka (B CM), YEpPTUTh OTPE30K 3aJaHHOW JUIMHBI;Pa3InyaTh YUCIO U

uudpy;

pacro3HaBaTh reOMETPUYECKUe (UTYPBI: KPYT, TPEYrOJBHUK, IPSMOYrOJIbHUK(KBaIPaT), OTPE30K;
yCTaHaBJIMBaTh MEXIY OObEKTaMU COOTHOUICHUS: «CIIEBA-CIIPaBay, «CIEPEAN-C3a1», MEKIY;

pacno3HaBaTh BepHbIE  (MCTHUHHBIC) U HEBEpHbIC (J103KHBIE) YTBEPKICHUS
OTHOCHUTEINFHO 33/IaHHOTO Habopa 00BEKTOB/MIPEIMETOB;
TPYIIHUPOBATH 00BEKTHl 1O 3aJaHHOMY  TpPH3HAKy,  HaXOAWTh W Ha3bIBaTh

3aKOHOMEPHOCTH B PSAY OOBEKTOB ITOBCETHEBHOMN KH3HMU;

pa3ianyaTh CTPOKH U CTOJOIBI TaOMUIbl, BHOCUTh JAHHOE B TAaOJMIly, W3BJIEKAThIAHHOE WUJIH JJAHHBIC U3
TaOJIMIIEL;

CpaBHHBATH JBa 00bEKTa (YnciIa, reoMeTpudeckue purypsr);

pacnipeneNaTh O0bEKThI Ha JIBE TPYIIIBI IO 33IAHHOMY OCHOBAHHIO.

K koniy oOydueHuss Bo 2 kJjacce y oOydaromerocs OyayT cGOpMUPOBAHBICICIYIOMINE YMEHUS:
YHUTAaTh, 3aITUCHIBATh, CPABHUBATh, YIIOPSAA0UMBATE uncia B mpeaenax 100;

HAaXOJIMTh YMCIIO OOJbIee WM MEHbICe JaHHOrO Yuciia Ha 3amaHHoe 4ucio(B mpeaenax 100),
OoJipIliee JAHHOTO YKCTIa B 3aJjaHHOE Yncio pa3 (B mpeaenax 20);

YCTaHAaBJIMBATb U CO6J'IIO,Z[8.TB MOopsAAOK IIPHU BBIYUCICHUHU 3HAYCHUA YHUCIOBOIO



BBIpOKEHHUS (CO CKOOKamMHM WM 0e3 CKOOOK), COJep)Kallero MEeWCTBHS CIIOXKEHUS W BBHIYUTAHUSI B
npenaenax 100;

BBHITIONHATh apu(MeThdecKkue ACeWCTBUSA: CIOKEHHEe W BbhluUTaHWe, B mnpenenax 100 — ycTHO u
MUCHhMEHHO, YMHOKCHHE U JIeTieHue B npeaenax 50 ¢ uCoap30BaHUuEM TaOIUIbl YMHOKCHHUS,

Ha3bIBaTh W PA3JIN4YaTh KOMIIOHEHTHI JCUCTBUH YMHOXCHHS (MHOXHUTEIH, MPOU3BEICHHE), NEICHUS
(memuMoe, TeTUTeNb, YaCTHOE),

HAXOJNTh HEU3BECTHBI KOMIIOHECHT CJIOKEHUSI, BRIYUTAHHUS,

UCTIONIb30BaTh TIPY BBINIOJHEHUHM TPAKTUYECKUX 3aJaHW CIUHUIBI BEIWYWH JJIMHBI (CAHTUMETP,
JEIUMETP, METP), MacChl (KAJI0TpaMM), BpeMeHH! (MUHYTA, 4ac), CTOMMOCTH(pYyOJIb, KonehKa);
OTIPEJIEIISATH C IIOMOIIBIO H3MEPUTEIBHBIX MHCTPYMEHTOB JUIMHY, OTIPEICISITh BPEMSIC IIOMOIIBIO YacOB;
CpaBHUBATh BEJIMYMHBI UIMHBI, MACChl, BDEMEHHU, CTOUMOCTH, YCTAHABIIMBAsT MEITY HUMH COOTHOIICHUE
«0O0JIbIIIC MIIM MCHBIIIC HA,

pemarh TEKCTOBBIC 3aJlayd B OJIHO-IBA JCWUCTBUS: MPEICTABIATH 3a7ady (KpaTkas 3aluch, PUCYHOK,
TaOJMMIIAa WIM Jpyras MoOjejb), IJIAHUPOBAaTh XOJ PEIICHHs TEKCTOBOW 3ajaud B JBa JCHCTBUS,
0o OpMIISITH €ro B BHJIE apU(PMETHUSCKOTO TCUCTBUS U ICHCTBUH, 3aIMCHIBATH OTBET;

pa3nuyYaTh U Ha3bIBaTh TE€OMETPUICCKHE (PUTYPHI: IPSIMOH Yo, TIOMaHYI0, MHOTOYTOJIbHUK;

Ha Oymare B KIETKY HW300pakaTh JIOMaHYIO, MHOTOYIOJbHHMK, YEPTUTh C TMOMOIIBIO JIMHEHKH WIIH
YrOJIbHUKA MIPSIMOM YTOJI, TPSIMOYTOJIbHHK C 33JJaHHBIMHU JUTMHAMH CTOPOH;

BBIMOJIHATH U3MEPEHUE JUTUH PEaIbHBIX 00BEKTOB C TOMOIIBIO INHEHKH;

HAXOJUTh JUTMHY JIOMAaHOMU, COCTOSIICH U3 IBYX-TPEX 3BEHBEB, ICPUMETP MPSMOYTOJIbHUKA (KBaIpaTa);
pacrio3HaBaTh BEpHbIC (UCTHHHBIC) M HEBEpHbIE  (JIOKHBIC)  YTBEPXKICHHS CO CIOBAMH «BCEY,
«KAXKIIBIN;

MIPOBOJIMTH OJTHO-JIBYXIIIATOBBIC JIOTHUECKUE PACCYKCHUS U JIeTIaTh BEIBOIBI,

HAXOJWTh OOUIMI TpPHU3HAK TPYMIIBl MAaTEeMAaTUYECKUX OOBEKTOB (UHMCEN, BETUYHMH, T€OMETPUUYECKUX
$uryp);

HaXOJUTh 3aKOHOMEPHOCTh B psAAy OOBEKTOB (UHCEN, TeOMETpUUYeCKUX GUTYp); MPEICTABISThH
uH(pOpMaIIMIO B 33/JIaHHON (opMe: JOMONHATH TEKCT 3a7auu

YHUCIIaMH, 3aMOJHATh CTPOKY WM CTONOEl] TaONmuIbl, YKa3blBaTh YHCIOBBIC JaHHBIE HAa PHCYHKE
(M300pakeHNU reOMeTPUIECKUX UTYp);

CpaBHHUBATh IPYIIBI 00BEKTOB (HAXOAUTH O0IIIee, Pa3IMyHOE); 0OHAPYKUBATH MOJICITH

TeOMEeTPUUECKUX GUTYP B OKPYKAIOIIEM MUPE;MOA0UPATh IPUMEPHI, TTOATBEPKIAIOIIHNE

CYXKJCHHE, OTBET;

COCTaBIIATh (JIOTIOJTHATH) TEKCTOBYIO 33/1a4y;IPOBEPSIThH

MPABWJILHOCTH BBHIYHCIICHHS.

K koniy oOyuenus B 3 kJacce y oOyuatomerocss OyayT chopMupoBaHbI



CIIEYIOIINE YMEHUS:
YHUTATh, 3aITUCHIBATH, CPABHUBATb, YIIOPSAA0YMBATh uncia B ipeaenax 1000;

HAXOJUTh YUCIIO OOJbIlIee WIJIM MEHbINIEE JaHHOIO 4YHCia Ha 3aJaHHOE YHCIIO,B 33JIaHHOE YHCIIO pa3
(B mpenenax 1000);

BBITIOJIHATh apuMETHYECKHe ACHCTBUA: clokeHHMe W BbluuTanue (B mnpenenax 100 — yctHO, B
npenenax 1000 — mUCbMEHHO), YMHOXKEHUE U JIeJICHHE Ha OJHO3HAYHOE YHUCIIO, JIEJIEHUE C OCTaTKOM (B
npeaenax 100 — yCTHO ¥ TUCBMEHHO);

BBITOJIHATH JCHCTBUSI YMHOXKEHHE U JenieHue ¢ uncnamu 0 u 1;

yCTaHaBIMBATh U COOJIIOIATh MOPAIOK ACHCTBUIA MPU BHIYUCICHUH 3HAUEHUS YHCIOBOTO BhIpaKeHHUsI (CO
CKOOkamMu Wi 0e3 CKOOOK), cojepKamero apuMeTHUecKue JEHCTBHS CIIOKEHHUS, BBIYUTAHUSA,
YMHOXKEHUS U JCTICHUS;

UCTIOJIB30BAaTh MPH BBIYHCIICHUSAX ITEPEMECTHTEIBHOE U COYETATEIbHOE CBOWCTBA CIIOKEHHS,

HAXOJUTh HEM3BECTHBIM KOMIOHEHT apu(hMETUUECKOTO ACHCTBUS;

UCTIOJIB30BaTh TIPU BBIOJHEHWH NPAKTUYECKUX 3aJaHUM M PEUICHWW 33434y CIUHHIBL: JITHHBI
(MMJUTMMETp, CAaHTUMETD, ACLUMETP, METP, KUJIOMETP), Macchl (IpaMM, KWJIOIpaMM), BpeMEHU (MUHYTA,
yac, CeKyH/1a), CTOUMOCTH (Komeiika, py0ib);

OTIPEIeIATh C MOMOIIbI0 HU(POBBIX U AHAOTOBBIX MPUOOPOB, U3MEPUTEIHHBIX HHCTPYMEHTOB JIMHY
(Maccy, BpeMmsi), BBIIIOJHATh NPUKUAKY U OLEHKY pe3yibTaTa U3MEPEHHH, OINpeaessaTh
MPOJOHKUTEILHOCTh COOBITHS;

CpPaBHHMBATh BETUYMHBI JUIMHBI, IUIOMIAAH, MAacChl, BPEMEHH, CTOMMOCTH, YCTAHABIMUBAs MEXAY HUMU
COOTHOIIIEHUE «OO0JIbIIIE MIIK MEHBIIIE Ha WU BY;

Ha3bIBaTh, HAXOAWTH JIOJNIO BEIWYHMHBI (TIOJIOBMHA, YETBEPTh); CPaBHUBATH

BEJIMYMHBI, BEIPAKEHHBIE TOJISIMH;

UCTIONIB30BaTh TPU PEIICHHH 337a4 M B TMPAKTHYECKUX CHUTyalusx (TOKyNKa TOBapa, ONpeleIeHne
BpPEMEHHU, BHINOJIHEHUE PACYETOB) COOTHOILIEHUE MEXTY BEIMUMHAMU;

NIPY PEIICHUH 3a]1a9 BHITIOIHATh CI0KEHHE U BRIYUTAHUE OJJHOPOJHBIX BETHYNH, YMHOKEHHE U JCTICHHUE
BEJIMYMHBI Ha OJJHO3HAYHOE YHCJIO;

pemaTh 3amaud B OJHO-ABA JEHCTBHSA: TPEICTABIATh TEKCT 3a/ayd, IUIAHUPOBATH XOJI pEHICHUS,
3aMMChIBAaTh pEIlIEHHE U OTBET, aHAIM3UPOBAThH pellieHHe (MCKAaTh IPYroil crnocod peleHus), OleHuBaTh
oTBeT (yCTaHABIMBATh €T0 PEATUCTUYHOCTD, POBEPITH BHIYMCICHU);

KOHCTPYUpPOBATh MPSIMOYTOJIBHUK W3 JaHHBIX Quryp (KBagpaToB), [EIUTh TPSMOYTOJbHUK,
MHOTOYTOJIFHUK Ha 33/IaHHbIC YacTH;

CpaBHUBATh (PUTYPHI TIO TUTOIIAAH (HAJIOKEHHE, COMIOCTABICHUE YUCIIOBBIX 3HAYCHNN );

HAXOJHUTh MEPUMETP MPSIMOYTOJIbHUKA (KBaApaTa), TUIOMIalb MPSMOYTOIbHHKA (KBaApaTa);
pacmo3HaBaTh BepHble (MCTHMHHBIE) W HEBEpHbIE (JIOKHBIE)  YTBEPXKJIEHUS CO CIIOBAMU: «BCEY,
«HEKOTOPBIE, «M», «KAKIBIN», «ECIH..., TO...»;

bopMyIHpOBaTh YTBEPXKIACHUE (BBIBOM), CTPOUTH JIOTHYECKHE pPACCYXIeHHUs (OJHO-ABYXIIAroBbi€), B
TOM YHCJIE C UCIIOJIb30BAHUEM M3YUYEHHBIX CBS30K;



KJIaccu(UIUPOBaTh 0OBEKTHI IO OJJHOMY-ABYM MPU3HAKAM;

U3BJIEKaTh, UCIIOJIb30BaTh HH(OPMAIIHIO, IPECTABICHHYIO Ha IPOCTEHINX

quarpaMmax, B Ta0iuuuax (HampuMmep, paclucaHue, peXuM paboThl), Ha MPeIMEeTaxIOBCEAHEBHOM
AKHU3HU (HampuMep, sIpJIbIK, STUKETKA), a TAKXKe CTPYKTYpUpPOBaTh HH(OPMALIMIO: 3aMl0JIHATh NpocTeiune
TaOJIULIBL;

COCTAaBJIATH IIJIaH BBIITIOJITHCHUA yqe6Hor0 3aJaHus U CJICIO0BAaTh €EMY, BLIHOHHHTBHCﬁCTBHH 1o
AITOPUTMY;;

CpaBHMBATh MaTeMaTUYECKUe 00BEKTHI (HaxonuTh obee, pa3iInyHoE,
YHHUKQJIBHOE);

BbIOMpATh BEPHOE PELICHNE MaTEMATUUECKOH 3a1a4u.

K koH1y o0y4yenus B 4 kJacce y oOydaromierocst 0yayt chopMUpOBaHbI CIEIYIOIINE YMEHUS:

YUTaTh, 3alIUCHIBATh, CPABHUBATh, YIIOPS10YMBAaTh MHOTO3HAYHbIE YHCIIA,;
HaXOJUTh YUCIIO OOJblllee WM MEHbIIEE JaHHOIO YHMCIa Ha 3aJaHHOE YMHCIIO,B 33JaHHOE YHUCIIO
pas;

BBIMIOJIHATE  apupMETHYECKHE NeHCTBUS: CIIO)KEHHE U BBIYUTAHNE C MHOTO3HAYHBIMU
yrcaamMu nucbMeHHO (B mpenenax 100 — ycTHO), yMHOXKEHHE W JIeJIEHME MHOTO3HAYHOTO YHCIa Ha
OJIHO3HAYHOE, JBYy3HAYyHOE YHCIO TMHUCbMEHHO (B mpenenax 100 — ycTHO), neaeHUE C OCTaTKOM —
nucbMenHo (B mpeaenax 1000);

BBIUMCIISTh 3HAYCHHWE YHCIOBOTO BBIpAXKCHHS (CO CKOOKaMu wim 0e3 CKOOOK), conepkamiero 2—4
apu(METHUECKUX JCUCTBHS, MUCIOIB30BATh MPH BBIUYMCICHUSIX M3yYCHHBIE CBOWCTBA apH(pMeTHUECKUX
JIEWCTBHIA;

BBIMOJIHATh TNPUKUAKY pEe3yJbTaTa BBIYMCIEHUH, MPOBEPKY IOJIYYEHHOTO OTBETa MO KPUTEPUsIM:
JIOCTOBEPHOCTb (PEanbHOCTD), COOTBETCTBUE MPABUILY (QITOPUTMY), @ TAKIKE C TOMOILBIO KaIbKYIIATOPA;
HAXOJUTh JOJTIO BETMYNHBI, BEIMUUHY IO €€ JI0JIE;

HaXOJIUTh HEM3BECTHBIM KOMIIOHEHT apu(pMETUYECKOT O NEHCTBHUS;

UCTIOJIB30BATh €AMHUIIBI BEJIMUMH NIPU PEIISHUH 3a/1a4 (JUIMHA, Macca, BPeMsl, BMECTHMOCTb, CTOUMOCTH,
IUIOMIA/1b, CKOPOCTH);

UCTIONIB30BaTh TPH PEIIEHWH 3a7ad COUHHIBI JUIMHBI (MWJUTUMETP, CAHTHMETp, JACHUMETp, METP,
KUJIOMETpP), Macchl (TpamMM, KUJIOTpamM, LEHTHEp, TOHHA), BPEMEHHM (CEeKyHJa, MUHYTa, 4ac, CYTKH,
Hezlensl, Mecsl, rojl), BMECTUMOCTHU (JIUTP), CTOUMOCTH (Komeiika, py0ib), miomaan (KBaapaTHbIi MeTp,
KBaJ[paTHBIN IEIIUMETP, KBaJPAaTHBI CAHTUMETP), CKOPOCTH (KHIIOMETD B Yac);

UCTIONIB30BaTh MPH PEHICHWH TEKCTOBBIX 3a/la4 M B MPAKTHYECKUX CHTYAlHSX COOTHOIICHUS MEXIY
CKOpPOCTBIO, BPEMEHEM U MPOUJICHHBIM IyTE€M, MEXAY MPOU3BOJUTEIHHOCTHIO, BPEMEHEM U 00BEMOM
paboThI;

OlpeNeNiATh C TOMOIIbI0 HU(POBBIX M AaHAJIOrOBBIX MPHOOPOB Maccy NpeAMeTa, TeMIepaTypy
(HampuMep, BOJbI, BO3AyXa B IIOMEIIEHHH), BMECTHUMOCTh C TOMOIIbI0 H3MEPUTENBHBIX COCYIOB,
NPUKUIKY U OLICHKY pe3yJibTaTa U3MEPEeHUH;

peuiaTh TECKCTOBLIC 3a/1a4U B 1-3 ﬂeﬁCTBHH, BBITIOJIHATH Hp606p8.30BaHI/IC 3aJaHHBIX



BCJIINYHH, BI:I6I/IpaTB IIpu pCUICHUH MOAXOJAIINEC CIIOCOOBI BBIUYHUCIICHUSA, COUCTasd YCTHBICH INMCbMCHHBIC
BBIYUCJIICHUA U UCIIOJIB3YS, IIPU HGOGXOI[I/IMOCTI/I, BBIYHCIINTCIBHBIC

YCTPOMCTBA, OLIEHUBATh ITOJIy4YE€HHBIH pe3yJbTaT 10 KPUTEPUSM: PEalIbHOCTh, COOTBETCTBUE YCIOBUIO;
pelatbh IMPAaKTUYECKHE 3aJjaud, CBA3aHHBIE C ITOBCEIHEBHOW >KM3HBIO (HapuMep, MOKyNKa ToBapa,
ONpe/ie]IeHue BPEMEHH, BBINOJIHEHHUE pacu€ToB), B TOM 4YHCJIE€C M30BITOUHBIMU JIaHHBIMH,
HaXOJUTh  HEJOCTAIOIIyl0  HMH(OpMaILUIo (HammpuMep, K3 TaOJUI, CXEM), HaXOAUTh PA3JIMYHBIE
CHOCOOBI PELICHNUS;

pas3inyaTh OKPYKHOCTb M KPYT, M300pa)kaTh ¢ MOMOIIbIO LUPKYJSA U JIMHEHKU OKPYKHOCTb 33JaHHOTO
panuyca;

pasinyath HM300pa)KeHUs MPOCTEHIINX MPOCTPAHCTBEHHbIX Guryp (map, KyO, LWIMHIp, KOHYC,
nupamMmuzia), pacro3HaBaTb B IPOCTEMINMX CllydasX IMPOEKLUUH IPEAMETOB OKpPY/KAIOLIEro MHUpa Ha
MJIOCKOCTH (T10J1, CTEHY);

BBINOJTHATH pa3OMeHne (MOKa3plBaTh HA PUCYHKE, YEpTeXe) IMpocTeiiedl cocTaBHOM (UTYyphl Ha
NPSMOYTOJIBHUKH (KBaJpaThl), HAXOMUTh MEPUMETP U IUIOMAAb (GHUTYp, COCTABICHHBIX M3 ABYX-TPEX
IPSIMOYTOJIBHUKOB (KBaJpaToB);

pacno3HaBaTb BEpHbIE (UCTHUHHBIE) M HEBEpHbIE (JIOXKHBIE) YTBEP)KJIEHUS, HPUBOJIUTH IPUMED,
KOHTPIIpUMED;

(bopMynupoBaTh yTBEpXkAE€HUE (BBIBOJ), CTPOUTH JIOTHUECKHUE PACCYXKIAECHUS (IBYX-TPEXIIArOBbIE);
KJIaccu(uupoBaTb OOBEKTHl 1O 3aJaHHBIM WM CAaMOCTOSITEIIEHO YCTAHOBJICHHBIM OJIHOMY-IBYM
IpU3HAKaM;

U3BJICKaThb W MWCIOJb30BaTh JJIS BBIIOJHEHUS 33JaHUMl W pelleHus 3ajad  MHQOpMALUIOo,
IPEJICTABICHHYI0 HAa NPOCTEHIIMX CTOJIOYATHIX JAMAarpaMMax, B TaOJIUIaX ¢ JaHHBIMM O peallbHbIX
npoueccax M SIBICHUAX OKpYXKalollero Mupa (Hampumep, KajeHJIapb, paclHucaHHe), B IpeAMETax
MOBCE/IHEBHOM JKHU3HM (HApUMEp, CUET, MEHIO, ITpaic-I1CcT, O0BSIBICHUE);

3aMoJIHATh JAHHBIMU MIPEJI0KEHHYIO TabIUILy, CTOI0UYATYIO IUarpaMMy;

UCIIOJIb30BaTh (POPMaJI30BaHHbIE ONMMCAHUS MOCIEI0BATEIbHOCTH AEMCTBUM (arOPUTM, IUJIaH, CXEMa) B
MPAKTUYECKUX U YIEOHBIX CUTYAIUSX, JONOIHATh aJTOPUTM, yIIOPSII0YMBATh LIATHU AJITOPUTMA;
COCTaBJIATh MOJEJIb TEKCTOBOM 3aJjau, YACIOBOE BBIPA)KEHHUE;

BBIOMpPATh pPAllMOHAIBHOE pElICHHE 3aJaud, HaXOIUTh BCE BEpHBbIC PELICHUSU3 MPEI0KEHHBIX.






TEMATHYECKOE IINTAHUPOBAHHUE

1 KJIACC
Ner/rt HaumeHoBarue KomaunuectBo [IporpamMmMHoOe
pa3JIesIoB K TeM y4eGHOTo XapakTepucTHKa JeATeIbHOCTH 00yYaOINXCs
JacoB CoJIepKaHNE
mpeaMera
Paszgea 1. Uncsaa ¥ BeITHYHUHBI
1.1 Yucna ot 1 10 9 13 Uwucna ot 1 1o 9: Pabota B mapax/ rpynmax: (opMyIupOBaHHE OTBETOB
[pa3IM4YeHue, YTEHUE, Ha BONpockl: «CKoIbK0?», «KOoTOopbIi IO CUETY?»,
3aInCh «Ha cxonbko 6omnbiie?», «Ha ckonbko MeHbIe?»,
«UTO MOTYyYUTCS, €CIN YBEIMUUTH/YMEHBIIUTD
KOJIMYEeCTBO Ha 1, Ha 2?» — 1o oOpasuy u
CaMOCTOSTEIIBHO.
CroBecHOE OIMMCaHUE TPYIIBI IPEIMETOB, psia yrcel. UteHue u
3amMch TIO O0pa3lly ©  CaMOCTOSATEIBHO TPYII YHCEN,
TeOMETPHUYECKUX (GUTYD B 3aIaHHOM H
CaMOCTOSITENTHO YCTAHOBJICHHOM IOPSIJIKE.
YrpakHeHUs: yBeIMUCHE/ YMEHBIIICHUE YHCIa Ha
HECKOJIBKO €MHHUII B TPAKTUYECKON CUTYAIUH;TUCHEMO
dp
1.2 Uucna ot 0 go 10 3 Ennania cuéra. OO0cyxIeHre: Ha3HAYeHHEe 3HaKOB B MATEMAaTHKE;
JlecsaTok. Cuér CUTYaIliH, B KOTOPBIX MOsBIsieTcs yncio u nudpa 0. Pabora ¢
MpPEeIMETOB, 3aIMKCh TePMHUHOJIOTHEH: IU(PBI; 3HAKW CPABHCHUS, PABCHCTRA,
pe3ynbTara U pamu. apruMeTHUIECKUX JEeHCTBUN
UYwucrno u nudpa 0




[IpU U3MEPEHUU,

BBIYUCIICHUH
1.3 Yucna ot 11 10 20 4 Uwucna B npenenax 20: YcrHas paboTa: CYET €UHUIIAMUA B Pa3HOM MOPSIKE, YTCHHE,
YTEHHE, 3aINCh, YIIOPSIIOYEHHE OJJHO3HAYHBIX U JIBY3HAUHBIX UUCEN; CYET 110 2,
CpaBHEHUE. o S.
OaHO3HAYHBIE Pabora ¢ Tabmumeld uwucen: HaOMIOICHHWE, YCTAHOBJICHUE
1 IBy3HAYHbIE YHCIIA. 3aKOHOMEPHOCTEN B PacloI0KEHUH YUCEIL.
'YBenuueHue Pabora B mapax/rpynnax: (GOpMyJUpPOBaHHE  BOIPOCOB,
(YMEHbILIEHHE) YnCllaHa CBSI3aHHBIX C IIOPSKOM UYHUCEIl,
HECKOJIBKO €IMHUIL YBEJIMYCHNEM/yMEHBIIEHUEM YUCIIa HAa HECKOJIBKO eIMHUII,
[YCTAaHOBJIEHUEM 3aKOHOMEPHOCTH B PSLy4HCEN.
MonenpoBaHue y4yeOHBIX CHUTYyallMi, CBSI3aHHBIX C
[IPUMEHEHUEM IIPEJICTABICHUN O YUCIIE B
MPAKTUYECKUX CUTYaLUIX
1.4 JlmnHa. M3mepenne 7 JlnHa u e€ n3mMepeHue. 3HAKOMCTBO € IPUOOpaMU U HHCTPYMEHTAMHU
(UTHHBI EnuHub UIMHBL 1 U] ©3MEPEHUS BENIMYMH. JIMHENKa KaKk MPOCTEUINHHUHCTPYMEHT
[yCTaHOBJICHHE n3MepeHus anuHbl. HaOmonenue
COOTHOILIEHUS MEXKTY NeiicTBUS U3MEPHUTEIBHBIX IPUOOPOB. OOCYXIeHHE:
HUMH: CAaHTUMETD, Ha3HAUYE€HUE U HEOOXOIMMOCTh UCIIOIB30BaHNS BEJIMYUH B
NEUMETP PKU3HU.
[IpakTuueckast paboTa: UCIIOIB30BaHUE JIMHEHKN
U1 ©3MepeHust JUIMHBI oTpe3ka. KosekTuBHas paboTarno
Pa3IMYEHUIO U CPAaBHEHMIO BeIMYUH. VIrpoBble yIpaXXHEHUs s
BaKperyIeHUs] YMEHUS ePEXOIUTh
OT OZHOM BEJTMUMHBI JUTUHBI K APYTOi
Wroro no pazneny 27




Pa3nen 2. ApudgMeTuyeckue aeiicTBUs

Cro)keHre U BhIYMTAaHHE
yucen B peaenax 20.
Ha3BaHusa KOMIIOHEHTOB
NEWCTBUM, PE3YJIbTaTOB
TelCTBHI CIIOKCHMS,
BBIYMTAaHMUA. BEIunTaHHEKAK
neiicTBue, oopaTHOe
CII0KECHUIO

BEIYHTAHHE
B ipeernax 20

2.1 Ciio’keHUE U 11
BBEIYMTAHUE
B nmpenenax 10

2.2 Crno>xeHue u 20

YueOnsIid quanor: «CpaBHEHHE MPAKTHYECKUX (KUTEHCKHUX )
CUTyalui, TPeOYIOIIMX 3allUCH OJJHOTO UTOTO XKe
apuMeTHIECKOro AeUCTBUS, Pa3HBIX

apudMeTrueckux AencTBuiiy. [IpakTruueckas padotac
YHMCIIOBBIM BBIPAKEHUEM: 3aIUCh, YTEHUE,

MpUBeACHNE prUMepa (C MOMOIIBI0 YUUTENS HIIUIIO
00pasily), WUTFOCTPUPYIOIIETO CMBICT

apupmeTrueckoro neicteus. O0CyxaeHne npuéMon
CII0KCHMUSI, BHIUUTAHUS: HAX0XKICHNE 3HAYCHHSI CYMMbBIH
[PA3HOCTH Ha OCHOBE COCTaBa YUCIa,

C UCII0JIb30BAHUEM YHUCIIOBOM JICHTHI, I10 YACTSIM U AP.
JlnddeperunpoBaHHbIC 3aJaHNS: HCIIOIB30BAaHUEPA3HBIX
CrI0c000B MOICYETa CYMMBI U Pa3HOCTH, UCIIOJIb30BaHHE
MepeMECTUTENBHOIO CBOMCTBA

[P HAXOKAECHUU CYMMBbI

[TponeneBTHKa HCCIIEA0BATENBCKOM pabOTHI:

MepecTaHOBKa claraeMbIX P CI0XKeHUHU (00CyxkaeHne
MPaKTUYECKUX U Y4EOHBIX CUTYyallUil).

MonenupoBanue. MirocTpanus ¢ IOMOIIBIO NPEAMETHON
MO/IEJI IEPEMECTUTENILHOTO CBOMCTBACIIOKEHUS, crloco0a
HaXO0XACHNUS HEU3BECTHOTO

ciaraemoro. [lo pykoBoACTBOM Ie/1arora BIIIOJTHEHUECUETA C
MCIIOJIb30BaHNEM 3aJJaHHOW €IMHUILIBI CUETA.

Pabora B mapax/rpynnax: npoBepka npaBUIbHOCTH
BBIYHCIICHUS C UCTIOIb30BaHUEM Pa3AaTOYHOIO




MaTepuasa, TMHEWKH, MOAENH JIeHCTBHA, IO 00pasiy;
oOHapyX)eHHe 00IIero

1 pa3IMYHOrO B 3aNTUCH apU(METHUECKHX IeHCTBUN,0THOTO U
TOT'0 )K€ IEUCTBUS C Pa3HBIMU YHCIAMH.

JIM1aKTUUECKNE UTPBl U YIIPAXKHEHUS], CBA3aHHbBIEC

BbIOOPOM, COCTABIIEHUEM CYMM, Pa3HOCTEH

C 3a/IaHHBIM PE3YIbTATOM JCHCTBUSA; CPABHEHUEM 3HAYEHUN
YHCIIOBBIX BBIpaXeHHH (0€3 BHIYUCICHUN),

10 pe3yJbTaTy JEHCTBUS

CTPYKTYpHBIE
DIIEMEHTBI, COCTABIICHUE

TEeKCTOBOM 3a/1aduu

o oOpasiry.

3aBUCUMOCTb MEX]Y
ITAHHBIMA ¥ UICKOMOM
BEIMUMHON B  TEKCTOBOM
3ajade. Pemenue 3agau B
OJIHO JIeficTBHE

Wroro no pazneny 40
Pa3nen 3. TekcToBbIe 3a1a4n
3.1 TexcToBbIe 3a1aun 16 TekcroBast 3anaya: KosutekTuBHOE 00CYXKICHHE: aHAINA3 PEATTbHOM

CUTYaIluH, MPEACTaBICHHOM C TOMOIIbIO PUCYHKA,
WJLTIOCTPAINH, TeKCTa, TAOIHIIbI, CXEMBI (OTHCaHNe
CUTYaIliH, YTO U3BECTHO, YTO HE U3BECTHO; yCIOBHE3aAauH,
BOIIPOC 3a7a4H).

[peIIaeMbIX C MOMOIIBIO AEHCTBUH CI0KEHUS UBBIYUTAHUA.
(«Ha CKOJILKO OOJIBITIE/MEHBIIIE)», «CKOIBKO BCETOY,
«(CKOJIbKO OCTalIOChY). YIPKHEHUS: pa3INUCHUETEKCTa U
TEeKCTOBOM 3a7ja4M, MPEICTABIECHHOTO

B TSKCTOBOM 3a7aue; COOTHECCHHE TEKCTA 3aJaUny e
MOJICIIH.

MoenupoBaHKe: ONMMCAHNE CJIOBAMHU U C TTIOMOIIBIO
MPEIMETHON MOJIENIH CIO)KETHOM CUTyalluu U

OO6cyxaenue: 0000IIeHNe MPEICTaBICHU O TEKCTOBBIX 3aja4ax,




MaTeMaTHYeCKOro OTHOIIeHUs. mocTparmst

[MPaKTUYECKON CUTYyaLIUU

C UCII0JIb30BAaHUEM CUETHOTO MaTepHaIa.
JlnddepeHnpoBaHHbIe 3a/IaHUS: PEIIEHHE TEKCTOBON3a1auu ¢
[MOMOIIBIO PA3IaTOYHOTO MaTepHUaa.

OO0BsicHeHre BEIOOpa aprPMETHIECKOTO TCUCTBUS IS
[PEIICHUS, WILTIOCTPALIHS X0 PeIICHUS,

BBITIOJTHEHHSI ICHCTBHS HA MOJIENN

Hroro no pasaeiy

16

Pa3nen 4. [lpocTpaHcTBeHHBbIE OTH

OLIICHUS U TeoMeTpuUecKne GUrypbl

4.1

[TpocTpaHCcTBEHHBIE
OTHOIICHHUS

3

Pacrionoxenue
MPEAMETOB M OOBEKTOBHA
MIOCKOCTH,

B POCTPAHCTBE,
[YCTaHOBJICHUE
IPOCTPAHCTBEHHBIX
OTHOIICHUH:
«CJIeBa-CIIpaBay,
«CBEpPXY-CHU3YY,
CMEKIY»

Hrpossie yrpaxknenus: «Pacnonoxu Gurypsl

B 33JJaHHOM MOPsIAKe», «OMUIIH MTOJI0KEHHE QUTYPBD»,
«Haliou purypy no onucanuio ee MECTOTIOTIOKEHUSAMU T. TI.
[TpakTuyeckas paboTa: KOMMpPOBaHUE PUTYPHI, ONTUCAHHE
B3aMMHOI0 PacHojoXkeHus yacteil. Pabora B mapax: aHanus
n300paxkeHus (y30pa, TeoMeTpudecKoi purypsi),
Ha3bIBaHUE 3JIEMEHTOBY30pa. TBOpUECKHeE 3a/1aHUs: Y30PbI U
OpPHAMEHTHI.

OpureHTHPOBKa B IPOCTPAHCTBE M HA TNIOCKOCTH (KJIACCHOM
NTOCKH, JIUCTa OymMaru, CTpaHullbl ydeOHUKau T. 11.). UIrpoBeie
YIIpa)KHEHUS: YCTaHOBJIEHUE

HampaBJIeHUs, IPOKIaAbIBaHue MapiipyTa. Pabotac
TEPMUHOJIOTHEH: ciIeBa/CIpaBa, CBEpXy/CHU3Y,

MEX]y; YCTAaHOBJIEHUE MPOCTPAHCTBEHHBIX OTHOILICHHI
(BHYTpH, BHE, MEXK]TY)




4.2 ['eomeTpuueckue 17 [coMeTpUYECcKHe OOcykneHue: pacrlo3HaBaHWE W HA3bIBAHUE  W3BECTHBIX
(burypsl GUrypHI: pacro3HaBaHHe reoMeTpuueckux (uryp, oOHapy)eHHEe B OKPYKAIOIIEM MUPE HX

Kpyra, TpeyroJbHUKa, Mojenen. UrpoBeie yripaxkHeHuUs: «Yragan

NPSAMOYTOJIBHUKA, ¢durypy no onucanuto», «Haan mogenu ¢puryps

oTpe3ka. [Toctpoenue KJIacCce» u T. II.

oTpe3Ka, KBajpara, [TpakTudeckas IesATEIbHOCTh: TpadUIECKUE U

TpEeyroNbHUKA M3MEPUTENbHEIC IEHCTBUS B pa0OTE C KapaHIallIOMH

C TOMOIIBIO JTHHEHKUHA ITUHEIKO: KOMMPOBaHKE, pUCOBaHKE (PUTYp

UIUCTE B KIIETKY. [10 MHCTPYKIHH.

V3MepeHue [UIMHEL OTpe3ka  |Y IPXKHCHNS: aHAIIN3 TEOMETPHICCKON burypsl,

B CAaHTHMETpaX Ha3bIBaHKE €€ 2JIEMEHTOB. [IpakTudeckue paboThl:
M3MEPCHHE JITTMHBI OTPE3Ka, JOMaHOM, JUTMHBI CTOPOHBI KBa/IpaTa,
CTOPOH NpAMOYroibHuKa. KoMMeHTHpOBaHMEX0/1a U pe3ybTaTa
paboThI; yCTAaHOBJICHHE
COOTBETCTBUS pe3yJibTaTa U MOCTABJIEHHOTO BOIPOCa.
Y4eOHbIl quasnor: o0cyKeHne CBONCTB
reoMeTpUUYecKuX GUryp (mpsAMoyrojabHUKa U JIp.);
CpaBHEHHE Te€OMETpUUYECKUX puUryp
(o gpopme, pazmepy); cpaBHEHUE OTPE3KOB 1O JJTUHE.
[IpenMeTHOE MOJENUPOBaHHE 3aJaHHOU (PUTYPBIN3
[pa3JIMYHBIX MaTepPUATIOB

Hroro 1o pasneny 20

Pa3nes 5. MaremaTuueckasi uHopManus

5.1

XapakTepucTHKa
00BEKTa, TPYIIIBI
00BEKTOB

8

COop maHHBIX
00 00BEKTE 10 00pasiry.

XapaKTepUCTUKU
00BEKTa, TPYIIIBI

KosnekTHBHOE HAa0JIIO/ICHHE: PAcIiO3HABAHUCB
OKpYIKaIoIIeM MHPE CUTYyallui, KOTOPbIS
1enecoo0pa3Ho chopMyITHpPOBATH Ha SI3BIKE
MaTEeMaTHKU U PEIINTh MATEMATHICCKUMHU CPEICTBAMHU.




00BEKTOB (KOJIUYECTBO,
(dbopMma, pazmep).
['pynnupoBka 0ObEKTOBIIO
3aJaHHOMY

MPU3HAKY.
3aKOHOMEPHOCTH B PALY
3aJlaHHBIX OOBEKTOB: €€
0OHapyXeHHE, MPOAOTIKEHNE
psaa

BepHbie (MCTUHHBIE) U
HEBEPHbIE (JIOKHBIE)
MPEUIOKEHUS,
COCTaBIICHHBIE
OTHOCHUTEIIBHO

3aIaHHOTO Habopa
MaTeMaTHYECKUX
00BEKTOB

HabmroneHue 3a yuciaMu B OKPY>KaroIeM MUpe,

OTMCaHKE CIIOBaMH HaOIr01aeMbIX (DaKTOB,

3akOHOMepHOcCTeil; cOop nHpopmannu. OpueHTHPOBKAB KHHTE,
Ha CTpaHUIE Y4eOHHKa, UCTIOIb30BaHUE

M3Y4EHHBIX TEPMUHOB JJISI ONIMCAHUS TTOJI0KEHHS

[PHCYHKa, YKCiIa, 3aIaHHs U IIP. Ha CTPpaHHIE, Ha IucTeOyMary.
PaboTa B mapax/rpymnmnax: HOUCK OOIIUX CBOMCTB IPYNIIPEAMETOB
(uBeT, hopma, BEIMIMHA, KOJTHMYECTBO,

Ha3HAYECHUE U 1Ip.).

YnopsaoueHue MareMaTH4ecKMX OOBEKTOB C OMNOpOW Ha
PUCYHOK, CIO)KETHYIO CHTYyallUl0 W T1p. 3HAKOMCTBO C
lorndyeckoit KoHcTpykuuen «Ecni ..., 10 ...».

Bepno wnm HeBepHO: (OpMyNMpoOBaHHME U IIPOBEPKa
MPEIOKEHUS

5.2

Ta0auIe

Urenne TaOIHUIILI,
coJziepkareit e 6omnee 4
ITaHHBIX. I3BIeueHmne
MTAHHOTO U3 CTPOKU WIIH
CcTOJIOIa, BHECEHHE OJHOI0-
NIBYX JTAHHBIX

B Tabauiy. YreHue
[PUCYHKA, CXEMBbI

C OIHUM-JIBYMSI
YHCIIOBBIMH JaHHBIMU

YpakHeHus: TabauIa Kak crnocod rmpeacTaBaeHus
MH(OpMaIINH, TOJYYEHHOH U3 TOBCETHEBHOM KU3HU
(pactiucanusi, Y4eKH, MEHIO U T.J.).

PaboTa ¢ HarsAIHOCTHIO — PUCYHKAMHU, COJIEPKaLIIMHU
MaTeMaTHYecKylo nHpopmaino. PopMyIupoBaHrie BOIIPOCOB U
OTBETOB 10 PUCYHKY (WIIITIOCTPALIUH,

MOJICIIN).

CocTtaBieHne HHCTPYKIIUH U300pakeHus y30pa, TUHHUH,
M3Y4eHHON (UTYphI (HallpUMep, MO KIETKaM).
JluddepeHurpoBaHHbIC 3a/1aHUS: COCTABICHUE




(3HaYEHUSIMU JTAHHBIX
BEJIMYUH).
JByx-TpéxiaroBbie
WHCTPYKLIUH, CBSI3aHHBIEC

MpeIJIOKEHU M, XapaKTEPUIYIOIIUX MOJI0KEHUE OJHOTONpeIMEeTa
OTHOCHUTEIILHO JIpyroro. MojienupoBaHue OTHOMICHUS («OO0IbIe,
«MEHBIIIE», «PABHO),

[epeMecTUTEIbHOE CBOWCTBO CIIOKEHUS

BBIUUCIICHUEM,
M3MEPEHUEM JUIHHBI,
M300paKeHUEM
reOMETPUYECKON
(burypsl

Wroro no pazneny 15

[ToBTOpEHME IPOUIEHHOTO 14

Marepuasa

OBIIEE KOJIMYECTBO 132

YACOB I1O ITPOTPAMME




KJIACC

Haunmenopanwue
Nori/mt KonnuecTBo [IporpammHuoe
pa3JiesoB U TEM XapaKTepuCTHUKa IeATeILHOCTH 00 yJarOIIUX CS
JacoB co/iepKaHue
y4eOHOr0 MpeameTa
Paszgea 1. Uncsaa ¥ BeITHYHUHBI
1.1 Yucna 9 Uucna B npenenax 100: 'YcTHas 1 mUCbMEHHas padoTa ¢ YuCiaMu: YTCHHE,

YTEHUE, 3aIlUCh,
MeCSATUYHBIN COCTaB,
CpaBHEHHE. 3alUCh
[PaBEHCTBA, HEPABEHCTBA.
'Y BenuueHue/yMeHbIIEH ue
YKCIIa Ha HECKOJIBKO
€IMHULI/ IeCSATKOB;
[Pa3HOCTHOE CpaBHEHUE
qUCell

COCTAaBJICHUEC, CPABHCHUC, U3BMCHCHUC, CUéT

CAMHUIIaMU, I[BOI‘/'IKaMI/I, TpOﬁKaMH OT 3aJaHHOI'0 Y1 CJIaB IIOPAAKE

yObIBaHUs/ BO3pacTaHHUs.

OdopmiieHre MaTeMaTHYECKUX 3aITHUCEH.

'YueOHblIii quanor: popMynupoBaHUE MPEANOI0KEHUIO
pe3ybTaTe CPaBHEHHUS YHCEII, €TO CIIOBECHOE

00BbsicHeHUE (YCTHO, TMCBbMEHHO). 3amuch 0O0IIEero CBONCTBRA
CPYNIbl YKced. XapaKTepUCTUKa OJTHOTO YMCIa U3 TPYIIIBI
(BEeTMYMHBI, TEOMETPUIECKON

(burypsr)

[TpakTudeckas paboTa: yCTaHOBJICHHE

MaTEMaTHYECKOTO OTHOIIICHUS

(«OOJIBbIIIE/MEHBIIIE HA ... », «OOJIBIIIE/MEHBIIIE B ... »)B
PKUTEHCKOM cuTyaluu (CpaBHEHUE 10 BO3PACTY,

Macce U Jp.).

IPabota B mapax/rpynnax. [IpoBepka nmpaBuiIbHOCTUBBIOOpA
apru(PMETHIECKOTO JCHCTBUS,

COOTBETCTBYIOIIETO OTHOIICHUIO «OOJIBIIIE HA ... »,

«MCHBIIC HA ... » (C IIOMOIIIBIO HpeI[MCTHOﬁ MO,Z[CHH,CIO)I(CTHOﬁ

CI/ITyaLII/II/I); TIOHCK U YCTPAHCHUC OIIMOOK




B paboTe ¢ YrClaMu, MX CBOMCTBAMHU. Y YCOHBINH TUANIOT:
00CyX/1eHHE BO3MOXXHOCTH MPE/ICTABICHUSYNCIIA PA3HBIMU
crioco0amu (IpeaMeTHasi MOJETb, 3alKUCh CJIOBAMH, C TIOMOIIBIO
Ta0JIUIIBI pa3psaoB,

B BHJIE CYMMBbI pa3psiIHbIX ciaraeMbix). Pabora

B IIapax: OTBET Ha BONpPOC: «3aueM HY)KHbI 3HAKH B KU3HHU,

KaK OHH HCIOJB3YIOTCS B MaTeMaTuke?»(Uu(pol, 3HAKH,
CpaBHEHMsI, PABEHCTBA,

apru(METHYECKUX JICHCTBHIA, CKOOKH).

Mrpel-cOpeBHOBaHMsL, CBA3aHHBIE C 10100POM YK CEll, 00J1aAar0IUX
BaJJaHHBIM CBOICTBOM, HaX0XKJICHHEM OOIIEr0, Pa3IndYHOIo
[PYIIIBI YK CEN, pacupeeeHUEeMYKCEeN Ha TPYIIIbI 110
CYILIIECTBEHHOMY OCHOBAHMIO.

JTluddepeHmpoBannbie 3a1aHus: padbora

C HarJIsAHOCTBIO — HCIOJIb30BAHNE Pa3IMYHBIX Oonop(Tadauil,
cxeM) Ui (OpMYIHMPOBaHUS OTBETA

Ha BOIIPOC

1.2

BenuunHbl

10

BennuuHbL: CpaBHEHHETIO
Macce (enHHUIa

MacChl — KUJIOTPAMM);
M3MEpEeHUEe JITMHBI

(€IMHUIBI JUTUHBI —

METp, IeLUMETD,

CaHTHUMETP, MUJUTUMETP),
BPEMEHM (€AMHUIIBI BDEMEHH —
uac, MuHyTa).COOTHOIIICHUE

MEXKTY

OOCyXneHne MpaKTUYECKUX CUTyaluil. PaznunyueHnee iuHuIl
M3MEPEHHUS OJTHOM U TOM 7K€ BEITMUUHBI,

[YCTAaHOBJICHHE MEXTy HUIMHU OTHOIIEHUS (0OJIbITIe,MEHBIIIE,
[PaBHO), 3aITUCh Pe3yJIbTaTa CPAaBHECHUSI.

CpaBHEHHE 10 POCTY, Macce, BO3PACTy B JKUTEHCKOMN

CUTYaIlU! ¥ TP PEIICHNN YIeOHbIX 3aa4u. [IpoeKkTHBIC3aaHumsI ¢
BeJTMYMHAMU, HAIPUMEDP BPEMEHEM: UTEHUE pacluCaHus,
rpaduka paboThl; COCTABICHHUE CXEMBI IS ONIPEICTICHHS OTpe3Ka
BPEMEHH; YCTAHOBJICHHE

COOTHOIIIEHUS MEXKIY €IUHUIIAMHI BPEMEHH: TOJIOM,




CAMHUIIaMH BCIWMYHUHBI (B
rpeaenax 100), ero
NpUMEHEHHE /TS

PELIEHUS TPAKTHYECKUX
Bajgay

MecCsIEM, HEJIETIEN, CYTKAMMU.

[TporneneBTHKa HCCIeI0BATENIbCKON paOOTHI: IEPEXOI0T OJHUX
€IMHULl U3MEPEHUS BEJIMYUH K APYTUM, OOpaTHBIN nepexon;
WILTIOCTpAIIUS Iepexoaa

C TIOMOIIIBIO MOJIETTN

BbIYUTAHUC

BBIYMTAHUE YHCET
B ripenenax 1000e3
rnepexoja u

C TIEPEXOI0M uepe3 paspsijl.
[IuceMeHHOE

CJI0’)K€HUE U BHIYUTAHUE
uucen B mpenenax 100.
[lepemecTuTenbHOE,
COYETaTEIbHOE CBOMCTBA
CIIOKEHUSI, UX
MPUMEHEHUE

17151 BBIYMCTICHUH.
IB3anMoCBsI3b
KOMITOHEHTOB U
[pe3yJsibTaTa 1eMCTBUS
CIIOJKEHMSI, TEHCTBUS
BbIunTanus. [IpoBepka
[pe3ybTaTa BEIYUCICHUS
(peanbHOCTh OTBETA,

HToro no paszneny 19
Pa3nen 2. Apudpmerndeckue aeiicTBUs
2.1 [CnoxeHue u 19 'YCTHOE CIIOKEHUE U YTpaskHeHus: pa3inuueHue NpuéMoB BeIYHCIEHUS (YCTHBIE U

nucbMeHHbIe). BeiOop yaoO6Horo criocoba

BBITIOJHEHUS feicTBuUs. [IpakTuueckas 1esTeIbHOCTh: yCTHBIE U
MUCbMEHHBIE TPUEMBI BEIYUCIICHUH.

[Iprkuaka pe3yiabpTaTa BBIIIOJHEHUS ACHCTBUS.
IKoMMeHTHpOBaHKE X0/1a BHITTOJTHEHUS

apru(dmMeTnyecKoro AeMCTBUS C UCIIOIb30BAaHUEM
MaTeMaTHUYeCKON TEPMUHOJIOTUY (JIECATKU, €AUHULIBL,CYMMA,
pazHocTh U jp.). [IponeaeBTuka

MCCIIEIOBATEIbCKOM pabOTHhI: BHIMOJIHEHHUE 3aaHUS

[Pa3sHBIMU CIIOCOOAMU (BBIYMCIIEHUS C UCHIOIB30BAHUEM
MEPEMECTUTEIBHOT0, COYETATEIBHOIO CBOMCTB

cioxxeHus1). OOBsICHEHHE C TOMOIIBIO MOJIENIN IPUEMOB
HAXO0X/IEHUS CyMMBI, Pa3HOCTH.

'Y4eOHBII 1asor: yuacTHe B 00CyKICHUN BO3MOKHBIXOITHOOK B
BBITIOJTHEHUH CJIOKEHUS, BBIYUTAHUS.

luddepeHnrpoBanHble 3a1aHUs Ha IPOBEICHUE

KOHTpOJISI U caMOKOHTpodIs. [IpoBepka xona u

[pe3yJbTaTa BBIMOIHEHUS IeHCcTBUS MO anroputmy.OneHka
PallMOHAILHOCTH BEIOPaHHOTO MpUéMa




0OpaTHOE IEUCTBHE).
IParinoHasibHBIE IPUEMBI
BBHIYMCIICHUM
MCIIOJIb30BaHUE
[EePEMECTUTEIHHOTO 1
COYETATEIHLHOTO
CBOMCTBA

BEIYUCIICHHSI. Y CTAHOBJICHHE COOTBETCTBUS MEXKTY
MaTEMATHYECKUM BBIPAKEHUEM M €0 TEKCTOBBIM

OTIFICAHHECM.

IPaboTa B rpynmax: nmpuBeJICHUE TPUMEPOB,

MJLTFOCTPUPYIOIIMX CMBICT apU(PMETHIECKOTO

ImeiicTBus, cBOMCTBA AelicTBuid. OOCyXIeHHE CMBICTA
MCIIOJIb30BaHUsI CKOOOK B 3aITMCH YHUCIIOBOTO

BEIPKCHHS; 3aITUCh PEIICHUS C TOMOIIBIO PAa3HBIX

MFCIIOBBIX BBIPKCHUIA.

OdopMmieHre MaTeMaTUYECKOM 3aliCH: COCTABIICHUE UIIPOBEPKA
MCTHHHOCTH  MAaTEMaTUYECKUX  YTBEPKICHUH OTHOCUTEIHHO
[Pa3HOCTHOTO CPAaBHCHHS YHCEII,

BEIMYKMH (JTMH, MacC U TIp.).

UTuddepennmpoBanHoe 3a1aHne: 00bSICHEHNE X012

BBHITIOJTHEHUS BBIYUCIIEHUH 10 00pa3ity. [IpuMmenenue npaBui
MOPSITKA BBITIOJTHEHHSI ISHCTBUI; 00BSICHCHHEBO3MOXHBIX
OIIHOOK.

MoenupoBaHue: HCIIOIb30BAHUE TTPEIMETHONW MOJIEITH
CIO)KETHOU CUTYAITUH JIJISl COCTABJICHUS YHCIOBOTO

BBIPAXXEHHS CO CKOOKaMu

2.2

YMHOKEHHE U
negenne

25

JleficTBUSL YMHOXKEHUS U
IIEJICHUS YU CET

B IPAKTUYECKUX U YUEOHBIX
CUTYyaLUsX.

IHa3BaHMs KOMIIOHEHTOB
EHCTBUM YMHOKCHUS,
EJICHNS.

'Y4eOHBII 1asor: yyacTHe B 00CYKICHUN BO3MOKHBIXOITHOOK B
BBITIOJTHEHUH apu(METHUYECKHUX JIeHCTBUH.
JTuddepeHpoBaHHbIe 3a/1aHUS HA YCTHOE

[YMHOKEHHE U JIeJICHUE, IIPOBEPKA IPABUIIBHOCTU BBIYUCIICHUI

C MCIIOJIb30BAaHUEM MOJIeNIH, 0OpaTHOTOICHCTBHSL.

IPaGoTa B rpynmnax: npuBeeHUEe IPUMEPOB,




TabnuyHoe YMHOKEHUEB
npenenax 50.
Tabnuunble caydyan
[YMHOXKEHHUSI, IeTICHUSATIPU
BBIYMCIICHUSIX U PEIICHUHU
Bazad.
[lepemecTuTenbHOE
CBOICTBO YMHO>KEHHUS.
IBzanmocCBs13b
KOMITOHEHTOB U
[pe3yJibTara JIeMCTBUS
[YMHOYEHHSI, 1EHCTBUA
meneHus

MJUTIOCTPUPYIOIIMX CMBICT apU(METUICCKIX JCHCTBHIA
[YMHOXKEHHUSI, IeJICHUS; pEIICHUE IPAKTUYECKUX 3a]a4 Ha
MPUMEHEHUE CMBICIIA YMHOXKEHUS, 1eTICHUS
'YrpaxxHeHus Ha TPUMEHEHUE TEPMUHOJIOTHH,
MCIIOJIb30BaHue npaBuil (yMHOKeHus Ha 0, Ha 1)npu
BBHIYMCIICHHUH.

[TponeneBTHKA UCCIIE0BATENBECKON PaOOTHI:
MEePEMECTUTEIHLHOE CBOMCTBO YMHOKEHUS,

BAaBUCHUMOCTb MCXKY KOMIIOHCHTOM U pC3YHBTaTOMIl€fICTBHﬁ

B apI/I(i)MeTI/I'-IGCKI/IX BBIYUCICHUAX

2.3

Apudmernueckue
MEeNCTBUS C YUCIIaMU B
npeaenax 100

12

IHen3BeCTHBIN

KOMIIOHCHT EUCTBUS
CIIOKEHUS, JIercTBUA
BEIUYUTAHHS, €T0
HaXO0KJICHHE.

UucrioBoe BbIpaKEHHE:
YTEHUE, 3aIIHCh,
BBLIYMCIICHHUC 3HAUCHHS.
[Topsi0K BBIMOJHEHUS
MEMCTBUI B UMCIIOBOM
BBIPAKEHHH,
COZEPKAIIEM JENCTBUS
CIIO)KCHUS Y BBIYUTAHUS
(co ckoOkammu/

CpaBHEHHUE 3HAUCHHI YHCITOBBIX BBIPAKCHHIA,
BaIMCAHHBIX C IIOMOIIBIO OJHUX U TEX JKE€ YHCEIH 3HAKOB
IMefcTBHUA, CO CKOOKaMH U 0€3 CKOOOK.

IB160p YMCIIOBOTO BBIPAKEHUS, COOTBETCTBYIOIIETO
CIOKETHOM cutyanuu. Pabora B mapax/rpymmax:
HAXOXXJCHUE M O0BSCHEHNE BO3MOXKHBIX TMPUYHH OIIHOOK
B COCTaBJICHHU YHUCIIOBOTO BBIPAKCHUS, HAXOXKICHUH €T0
BHAYEHUS.

[MponeneBTHKA HCCIIEIOBATEIBCKON
palOHAILHBIC TPUEMBI BEIYUCIICHHI

paboThI:




0e3 cko0ok) B penenax100
(He 6omee Tpex

IMEeHCTBHI ); HAXOXKICHUE
€ro 3HAYCHUS

TEKCTa 3a7a9H B BUJIC
[PUCYHKA, CXEMbI WU APYTrou
Mozenu. [1nan pemenns
Bamadyy B JBa JCHCTBHS,
BHIOOD

COOTBETCTBYIOIIUX

MIaHy apuGMeTHIecKuX
mercTBUiil. 3amnnch

[PEIICHUS U OTBETA

sagaun. Pemenne

TEKCTOBBIX 33J1a4

Ha TPUMEHEHNE CMBICIIa
apupMeTHIECKOTo

ImercTBUs (CTIOKEHHE,
BBHIYUTAaHUE, YMHOKECHHE,
menenue). PacuérHeie 3amaun
Ha YBEITUYCHHUE/ YMEHbBIIICHUE
BEJIMYUHBI HA HECKOJIBKO

e IMHALY

B HECKOJIBKO pa3s.

Nroro mo pasneny 56
Paszgea 3. TekcToBbIe 3a1a4u
3.1  [TekcroBbie 3amaun 11 UrteHue, npeacTaBIeHUE CMBICITIOBOE UYTCHHE TEKCTa 33]]a9d C YIETOM

[peU1araeMoro 3aJjaHus: HalTH ycioBue

W/WII BOTIPOC 33/1a4H; BEIOPATh MOJIEINb TIPEACTABICHUATEKCTA
(KpaTKoOM 3arucu); yCTaHOBUTH KOJIMYECTBO

ineiicTBuil B pemenny. CpaBHEHHE Pa3IMYHBIX TEKCTOB,0TBET HA
BOIIPOC: SBJISIETCS JIM TEKCT 3aaayeit?

CooTHeceHue TeKcTa 3a1auu ¢ e€ UIUTIoCTpaLuei,

cxeMoii, Moenbto. CocTaBleHHE 3a/jauu 110 PUCYHKY(CXeMe,
MOJIEIIN, PEILICHHIO).

HabmroneHne 3a ”3BMEHEeHHEM X0/J1a PeLIeHNs 3aauunpu
M3MEHEHUU yCIOBHS (BOMPOCA).

'Y pa)XHEeHHUs: MOATANHOE pellIeHUe TEKCTOBOM 3aaun:aHaIn3
ITaHHBIX, UX MIPEJCTABICHUE Ha MOJICNIU U

MCTIOJIb30BAHUE B X0/1€ TIOUCKA UJIEN PELICHNUS;

COCTaBJIEHHE IJIaHA; COCTaBJICHUE apU(PMETHUECKUX AeHCTBUI
B COOTBETCTBHH C IJIAHOM; HCIIOIb30BaHUEMOJIEIHN IS
[pEIICHUS, TIOUCK JIPYToTo crocoda u Jip.

[TomydyeHue oTBeTa Ha BOMPOC 3a/1a4M IyTEM

paccyxxaeHus (06e3 BEIYUCICHHIA).

'YueOHBIIM TUaor: Hax0XKIeHUEe OJHOU U3 TPEX
B3aWMOCBSI3aHHBIX BEJIMYHMH TPU PEIICHUN 3a/1a9




DuKkcauus OTBeTa

K 3a/1a4ye U ero npoBepka
(dbopmynupoBaHue, IPOBEPKA
Ha JIOCTOBEPHOCTb,
ClIeZIOBaHUE JIaHYy,
COOTBETCTBHUE
MOCTABIICHHOMY

BOIIPOCY)

OBITOBOTO XapakTepa («Ha BpeMsD», «Ha KYIUIIO- IPOIaXKy»
1 1p.). [louck pasHbIx pemieHuii onHoizagauu. Pazuele
(bOpMBI 3am¥CH PEIICHUS

(opopmnenHus).

IPabota B mapax/rpymnmnax. CocTaBieHHE 3aa49C

BajlaHHbIM MaTeMaTUYECKUM OTHOLIEHUEM,

10 3a/IaHHOMY YMCJIOBOMY BbIpakeHH10. CocTaBlIeHHE MOJEIH,
riaHa penieHus 3agaun. HasHauenue ckoOOK B 3amucH
MUCIIOBOTO BBIPAKEHUS MPH pelieHuu 3aaaun. KoHTposs u
CaMOKOHTPOJIb MPU PELICHUH 3a/1a4.

IAHaJIM3 00Pa3II0B 3aMUCH PEIICHUS 3a]a41

MO ACHCTBUSIM U C IOMOIIBIO YHCIIOBOTO BBIPAKEHUS

Hrtoro no pazaeny

11

Paznen 4. [lpocTpaHcTBeHHbIE OTH

OLIICHUS U TeOMeTpHUYecKne GUrypbl

4.1

['eomeTpuyeckue
(buryps

10

IPacniosnaBanue u
M300pakeHue
FEOMETPUUECKUX (pUryp:
TOYKa, IIpsiMasi, IPSIMOU yrod,
lmoMaHas,
MHOTOYT'OJIbHUK.
M300paxeHue

Ha KJIeT4yaTo Oymare
MPSIMOYTOJIBHUKA

C 3aJJaHHBIMU JITHHAMU
CTOpOH, KBaJpara

C 3aTaHHOH JUTMHOU
cropoHsl. [Toctpoenue

Mrposeie ynpaxuenus: «Onumm purypy», «Hapucyiipurypy
o MHCTpYKUUN», «Haiinu monenu puryp

B OKPY’>KAIOILEM» U T. II. YIPaKHEHHE:

(bopMyIMpOBaHUE OTBETOB Ha BOIPOCHI 00 0011eM U
pa3nuyHOM reoMeTpudeckux guryp. [Ipakruueckas padora:
rpaduveckrue 1 U3MEpUTEIbHbIC IEHCTBUS MIPU yUETe
B3alMHOI'O PACTIONOKEHHS PUTYp WM UXYacTel npu
M300pakKeHUH; CpaBHEHUE C 00paA3IIOM.

M300pakeHue TIOMaHbIX ¢ TOMOUIBIO JIMHEWKH U OT PYKH,
Ha HEJIMHOBAHHOW U KJIeTYaTOU Oymare.

KoHCcTpynpoBaHe reoMeTpruuecKoi GUrypsl

13 6yMa1“1/1 110 3aITaHHOMY ITPABUITY UJIU 06pa311y.

TBOpUECKHE 3aJaHUsA: OPUTAMHU U T. II.




OTpE3Ka 3aJaHHOMN
VIJIMHBI C IIOMOIIBIO

0JTHOT'O-JIBYX OOLIHX

IMTMHEHKH
4.2  [[eomerpuueckue 9 J[muHa tomanoii. M3mepenue |PaboTa B mapax: u3aMepeHue JJIMHBI OTPE3Ka B Pa3HBIXETMHHUIAX
BCITUYHHBI repuMeTpa (KJIeTKa, CAHTUMETD); TOCTPOEHUE OTPE3Ka
IMaHHOT0/M300paKEHHOTO CO 3HAYCHUEM JIJTMHBI, YKa3aHHBIM B PAa3HBIX €AMHUIIAX.
psIMOYTOJIbHHKA (KBajapaTa), (CaMOCTOSATEIBHOE H3MEPEHUE PACCTOSHUN
BaIliCh C HCTIOJIb30BAaHUEM 3aJJaHHBIX HJIM BEIOPAHHBIX €IMHHII.
[pe3ynbTaTa U3MEPEHUSB [IpakTrdeckue paboThI: ONpPEEICHUE PA3MEPOBIEOMETPHUSCKIX
CaHTUMETpax ¢buryp Ha rias, ¢ TOMOIIbIO U3MEPHUTEIbHBIX HHCTPYMEHTOB.
[TocTpoenue u 0603HaUEHUE MTPSIMOYTOIbHHUKA
C 33JaHHBIMH [UIMHAMHU CTOPOH Ha KIJeT4aroil Oymare.
Haxoxnenne  nepumeTpa  OpsMOYIOJIbHHMKA,  KBajpara,
COCTaBJICHME  YMCJIIOBOTO  pPaBEHCTBA IPU  BBIYUCICHUH
rnepuMeTpa MpsIMOYTOIbHUKA.
'Y4eOHBIi Tuanor: paccTosiHUE Kak JJIMHA OTPe3Ka,
HAaXO0XJEHUE U MPUKUJKA paccTosiHUuA. Mcnoib3oBanue
[Pa3IMYHBIX UCTOYHUKOB HH(POPMAITIT
IIPU ONIPEJECIICHUH Pa3MEPOB U NMPOTHKEHHOCTEN. [ pynupoBka
FEOMETPHUECKUX (PUTYP TIO Pa3HBIM
OCHOBAHMSIM
Hroro 1o pasneny 19
Paznen 5. MaremaTtuyeckass HHpopmauus
5.1 Maremaruueckas 14 Haxoxnenmne, IPacrio3zHaBaHME B OKPYKAIOIIEM MUPE CUTYAINH,
H(OpMaIys (hopmyTupoBaHUE KOTOpBIE 1es1Ieco00pa3Ho chOpMyTUPOBATH HA S3BIKE

MAaTEMATUKH U PCIIUTh MAaTEMaTHYCCKUMHA CPEACTBAMMU.




MpU3HAKOB Habopa
MaTeMaTHYECKUX

00BEKTOB: YHCEIL,

BEJIUYHH,

reoMEeTpUYECKUX (puUryp.
Knaccudukanus

00BEKTOB 110 33 JaHHOMYHWIIN
CaMOCTOSITENILHO
[YCTaHOBJICHHOMY

MPU3HAKY.

3aKOHOMEPHOCTh B pALYy
urce, reOMETPUYECKUX
(buryp, o00beKTOB
MOBCEIHEBHOM KU3HMU.
BepHbie (UCTHHHBIC) U
HEBEpPHBIE (JIOKHBIE)
YTBEP)KICHMUS,

coJiepIKaIie
KOJINYECTBEHHBIE,
MPOCTPAHCTBEHHBIE
OTHOIIICHMUS,

BaBHCUMOCTH MEXIY
MHCIIAaMH, BEJIMIHHAMH.
KonctpynpoBanue
YTBEPKICHUI

C MCTIOJIb30BAHUEM CJIOB
«KAKIBIN», «BCEY.

IPabota ¢ nnopmanueii: YreHre TabIUIIBI

(pacriucanwue, rpaduk pabOThI, CXEMY), HAXOXKICHUE

nH(pOpMaLKH, YIOBIETBOPAIOIIEH 3aJaHHOMY YCIOBHUIO3aIauu.
CocTaBiieHre BOIIPOCOB IO TabJIHUIIE.

IPabota B mapax/rpynmnax. Kanenmgaps. CxembimapuipyToB. Pabora ¢
mHpOpMaLreii: aHanu3

mH(pOpMAaLNK, IPEICTABICHHON Ha PUCYHKE U B TEKCTE3aJaHUS.
OO6cyxaeHne npaBuiI padoThI € IEKTPOHHBIMH

cpelcTBaMU O0y4YeHUS




Pabora ¢ Tabnumnamu:
M3BIICUCHHUEC U
MCIIOJIb30BaHUE

sl OTBETA Ha BOIIPOC
uHpOopManuy,
[PEICTAaBICHHOMN

B TabsuIe (TaOJIUIIbI
CIIOKCHHSI, YMHOXKCHHUS;
rpaduk nexypcrs,
HAOII0/IEHUS B TIPUPOJICU
np.).

IBHEeceHne TaHHBIX

B TaOJIUITY, JOTIOJTHEHUE
MoeIe (cxem,
M300paK€HHi) TOTOBBIMU
MUCITIOBBIMUATAHHBIMHU.
IATITOPUTMBI (TIPUEMBI,
MpaBHJia) YCTHBIX U
MUCbMEHHBIX BBIUYUCICHUH,
M3MEPEHUN U
MOCTPOCHHUS
FEOMETPUUECKUX QUTYP.
[TpaBuia paboThIC
PIEKTPOHHBIMU
CpencTBaMu OOyUCHHS




(311eKTpOHHOM (hopMOii
yueOHUKa,
KOMITbIOTEPHBIMU
TpeHaKEPAMHU)

Mrtoro no paszaeiy

14

[ToBTOpEHME TPONEHHOTO
MaTepuana

M TOroBbIif KOHTPOJIb
(KOHTpOJIbHBIE U
MPOBEPOYHBIE PAOOTHI)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136




3 KJIACC
Nery/ HaunmenoBanue K .

on/m OJINYECTBO orpaMMHOE

pa3zesioB U TeM porp XapakTepHucTrKa ACSITEILHOCTH 00 yJaIOITUXCS
JacoB coJiep>KaHue
y4eOHOro mpeaMera

Pa3znen 1. Yucsa u BeJIMUYMHBI
1.1 [Yucna 10 Uucna B npenenax 1000: 'YcTHas v mUChbMEHHAs padoTa C YUCIIaMU: COCTABIICHUEH UYTEHUE,

4TEHUE, 3aIUCh,
CpaBHEHHE,
[IPE/ICTAaBICHUE B BUJIE
CYMMBI pa3psiIHBIX
ciaracMbIX. PaBeHcTBa 1
HEpPaBEHCTBA: YTCHHUE,
COCTaBJICHUE.
VBennuenue/
YMCHBIICHHUEC YUCJIaB
HECKOJIBKO pas3.
KpatHoe cpaBHeHUE
qucen

CpPaBHCHHE U YIIOPSIOUCHUE, TIPEICTABICHUEB BUJIE CyMMBI
Pa3psAHBIX ClaraeMbIX U JAOMOJIHEHHUE /10 33JJaHHOTO YHCIa;
BBIOOD YHCeN C 3aJaHHBIMU

CBOICcTBaMH (YHCIIO €AUHUIL pa3psaa, YETHOCTD U T. 11.).
[TpakTudeckast paboTa: pa3inyeHue, Ha3bIBAaHUE U 3aITUCh
MaTeMaTUYECKUX TEPMUHOB, 3HAKOB; HX

MCII0JIb30BaHUE HA ITUCHME U B PEUU

pu (hOpMyJIMPOBAHUH BBIBOJIA, 00BSICHEHIUH OTBETA,BEJICHUH
MaTEeMaTUYECKUX 3alUCEH.

PaboTa B mapax/rpymnmax. O6HapyXeHue U IpoBepKa o0OIIEro
CBOIICTBA IPYMIIBI UKUCEN, TOUCK YHUKATBHBIXCBOWCTB YHCTIA U3
TpYMIBI YHCET.

YipakHEeHUs: UCTIOJIb30BaHUE TATHHCKUX OYKB IS

3aMucy CBOMCTB apu(METHUECKHX JAeHCTBUIA,0003HaYCHHS
reOMETPUUYECKUX QUTYP.

Hrpbl-cOpeBHOBAHUS, CBSI3aHHBIE C aHATTH30M
MaTEeMaTHIECKOTO TEKCTa, pacipeelIeHueM YrceI(Ipyrux
00BEKTOB) Ha TPYIIIHI 10 OTHOMY-ABYM

CYIIECTBEHHBIM OCHOBAHUSM, ITPE/ICTABIICHUEM YHUCIIa
pa3HbIMH crioco0amu (B BUE MPEIMETHON MOIETH,




CYMMBI Pa3psTHBIX CJIAraeMbIX, CJIOBECHOU HITU
11(POBOM 3aITUCH ), KCTIOTH30BAHHUEM YHCIIOBBIX TAHHBIX
TS TOCTPOCHHUSI YTBEPKACHHUSI,

MaTEeMaTHYECKOTO TEKCTa C YUCIOBBIMU JIAHHBIMH
(HanmpuMep, TeKCTa OOBSICHEHHUS ) U IIPOBEPKH €T0
MCTUHHOCTHU

1.2

BemnunHbl

Macca (eauHHUIIA

MacChl — TpaMM);
COOTHOIIIEHUE MEKITY
KHJIOTPAMMOM H

rpaMMOM; OTHOIIICHHE
«TsDKeTIee/aerdye Ha/By.
CTOUMOCTD (SAMHHUITBI —
py0iib, KOTIeiiKa);
YCTaHOBJICHHE OTHOILICHUS
«TOpO>KE/ IeTIeBIIe Ha/BY.
CooTHOIIICHUE

«11€Ha, KOJUYECTBO,
CTOMMOCTBY

B IIPAKTHYECKOU
CUTYallUH.

Bpewms (enuHuIIa BpeMEHH
— CeKyH/Ia); YCTAaHOBIICHUE
OTHOIIIEHUS «ObIcTpee/
MeJIJICHHEE Ha/By.

YueOHbIi Auasnor: 00CykaeHne MPaKTHYECKUX

CUTYallMii, B KOTOPBIX HEOOXOIUM IEPEX0]] OT OJHUXEAUHUIL]
M3MEPEHMS BEJIUYMHBI K IPYTUM.

'Y cTaHoBIIeHHE OTHOILEHHs (O0IblIe, MEHbILIE, PABHO)MEKAY
3HAYCHUSAMU BEJIIMUMHBI, IPEICTABICHHBIMH

B pasHbIX enuHULAX. [I[pyMeHeHne COOTHOIEHUI MEXK Y
BEJIMYMHAMU B CUTYaLUAX KyIUIU-TIPOAAXKHY,

MBHKEHMS], paboThl. [Ipukuika 3HaUeHUs BEJIMYMHBIHA IJ1a3,
[IPOBEPKA U3MEPEHUEM, PaCUETaAMMU.

MonenrpoBaHHE: HCIIOIB30BAHNE TIPEIMETHON MOICIINUISA
VILTIOCTPALIMK 3aBUCUMOCTH MEXly BeTMunHaMu (6osblie/
MEHBIIIE), X0/1a BBIITOJIHEHUS

apupMeTHYeCKHX JIeHCcTBUN

C BeJIMYMHAMHU (CJIOKEHUE, BBIYMTAHNE, YBETUYECHHE/
YMEHBILIEHNE B HECKOJIBKO pa3) B ClIydasix, CBOAMMBIXK YCTHBIM
BBIYMCIICHUSM.

KoMMeHTHpOBaHUE IEPEX01A OT OAHUX €AUHULK APYTUM
(ogHOpOoHBEIM). [IponieneBTHKA

MCCIIEI0BATEIBCKON PAOOTHI: ONPENEIATH C IIOMOIIBIO
11(POBBIX U AHAJIOTOBBIX TPUOOPOB, UZMEPUTEIBHBIX
MHCTPYMEHTOB JUIMHY, MacCy, BPEMS; BBIIIOJIHATh




COOTHOIIICHUE «HAYAJIO,
OKOHYaHME,
[POJIOJKUTENEHOCTh
COOBITHS

B [IPAKTUYECKOU
CUTYaIlIH.

JImuHa (equHUIA JUTMHBI —
MUJUTUMETP,KHUIIOMETP);
COOTHOUIEHUE MEXKIY
BEJIMUMHAMU B IIpeieiax
THICSYH.

I Inomanp

(€ TMHMIIBI TUTOIIAIH —
KBaJpaTHBINA METD,
KBaJpaTHbIA CAHTUMETD,
KBaJpaTHBIN ACITUMETD,
KBaJpaTHBINA METD)

MPUKUAKY U OLIEHKY pe3yibTaTa U3MEPEHMI;
OTIPENIeNATh MPOJOIDKUTEIEHOCTD COOBITHS

Hroro 1o pasneny 18
Pa3nen 2. Apupmerudeckue aeiicTBus
21 BLI‘-II/ICJ'ICHI/ISI 40 yCTHLIC BBIYMCIICHHUA, pra)KHCHI/IHI y'CTHLIC N IINCBMCHHBIC HpI/IéMBI

CBOJIMMBIE K JICHCTBUSMB
npeaenax 100 (tabauvyHoe U
BHETAOJIMIHOE

YMHOXKEHHE, IeTICHUE,
IMEUCTBUA C KPYTJIBIMUA

BBIYMCIICHUM. Y CTHOE BBIYMCIICHHE B CIy4asX,

CBOJUMBIX K eicTBUsAM B nipeaenax 100 (nercTBusic

ITEeCSITKaMH, COTHSIMUA, YMHOXKE€HHE H JICJICHUE

Ha 1, 10, 100). JetictBus ¢ uncnamu 0 u 1. [lpukuaka pesynaprata
BBINTOJHEHUS IecTBUS. KOMMeHTHpOBaHUE

XO0J1a BRIYHUCICHUH ¢ UCIIOIL30BaHUEM MaTeMaTHUYeCKOM




YUCIIAMH).

[IrchMeHHOE CITOXKEHHUE,
BBIYUTAHHUC YHCEIT

B npenenax 1000.
JleticTBus ¢ unciaamu( u

1.

ITuceMeHHOR

YMHOYKEHHUE B CTOJIOUK,
MUCHMCHHOE JICJICHHE
yroskoM. [Tucemennoe
YMHOXKEHUE, JISIeHUEe Ha
OJHO3HAYHOE YHCIIOB
npexnenax 100.

[TpoBepka pe3ynbTaTa
BBIUUCIICHUS (IPUKUIKA UIH
OIICHKA pe3ylibTaTa,00paTHOe
neiicTBUE, IPUMEHEHHE
AITOPUTMA,UCTIOIH30BaHUE
KAJIbKYJISITOPA).
[lepemecTuTenbHOE,
codeTaTeILHOE CBOMCTBA
CITOXKCHHSI, YMHOXCHHUS TIPU
BBEIYNCIICHHUAX

repMuHOIOruM. [IpuMeHeHne mpaBuil MOpsIKa BbIIOIHEHUS
IEHCTBUN B IIPEIJIOKEHHON CUTYallUUU IIPU
KOHCTPYMPOBAHUE YMCIIOBOTO BBIPAXKEHUS

C 3a/IaHHBIM ITOPSAIKOM BBIIIOJIHEHUS ICHCTBUN.
CpaBHEHHUE YHCIOBBIX BBIPAKEHUH O€3 BHIYMCIICHUH.
'YnpaxxHeHHnEe Ha CAMOKOHTPOJIb: 00CYKICHUE BO3MOXKHBIX
OIIMOOK B BBIYMCICHUAX 10 aJITOPUTMY,IIPU HAX 0K ICHUH
3HAYEHUS YUCIIOBOTO BHIPAYKEHUS.

Onenka pauuoHaaIbHOCTH BbruucieHus. [IpoBepka xonan
[pe3yJIbTaTa BBIIIOJIHEHUS ACUCTBHS.
JluddepeHnmpoBanHoe 3a1aHNE: TIPUBEACHUE

[IPUMEPOB, WITIOCTPUPYIOIIUX CMbICIT AETICHUS

C OCTAaTKOM, UHTEpIIpe- TALUIO pe3yJIbTaTa JAeICHUSIB
npakTuyeckoi curyanuu. OdopmieHue

MaTEMaTUYECKOH 3aIIMCH: COCTABJIEHUE U ITPOBEPKA
MPaBUJIBHOCTH MaTeMaTHYECKUX yTBEPIKIECHUMN
OTHOCUTEJIbHO Ha0Opa MaTeMAaTUYECKUX 00BEKTOB (UHCed,
BEJIMYMH, YHCIOBBIX BBIPAKEHUH,

reomeTpuueckux guryp). Habmronenue
3aKOHOMEPHOCTEH, 00IIET0 U pa3IMuHOTO

B XO/I€ BBIITOJIHEHUS JEMCTBUI OHOM CTYNEHH (CI0KEHUS-
BBIUUTAHUS, YMHOKECHHUSA-JEJICHNUS ). Y IPA)KHEHHUS:
QJITOPUTMBI CIIOKEHHS U BBIYUTAHUATPEX3HAUHBIX YUCEIL,
IEJIEHNS C OCTAaTKOM.

PaboTa B mapax/rpyrmmax: COCTaBJICHHE WHCTPYKITUU
YMHOXKEHUSI/ACTICHUSI Ha KPYTJIOe YHCIIO, JEICHUS

guces moadopoOM




2.2

UucioBble BbIpaKEeHUs

HaxoxaeHue
HEU3BECTHOT'O
KOMIIOHCHTA
apru(METHIECKOTO
meicTBHS.

[Topsinok nercTBuit

B YHCJIOBOM BBIPQKCHUH,
3HAYCHHUE YHCIIOBOTO
BEIPAKCHWS,
COJIepIKAIIETO
HECKOJIbKO JIEHCTBHI(CO
ckoOxamMu/

0e3 CKOOOK),

C BBIYUCIICHUSIMUB
mpenenax 1000.
OIHOPOHBIE BETUYNHBI:
CJI0’KCHUE U BEIYUTAHHE

MoenrpoBaHu€e: UCIIOIb30BAHUE ITPEIMETHBIXMOIEIEN
U1t 00bsICHEHNUS crioco0a (mpuéMa) Hax 0K IeHUs
HEU3BECTHOTO KOMIIOHEHTA

apu(METHUYECKOTO IEHCTBHSL.

JlnddepeHpoBanHbIe 3aJaHHs: YCTAHOBICHUETIOPSIIKA
IEHCTBUM IPU HAXOKCHUU 3HAYCHUS YHUCIOBOTO
BBIPAXKECHUS

3aauen

AQHAJIN3 JAHHBIXU OTHOIICHUH,
MpECTaBICHUEHA

MOJIETH,

MJIaHUPOBaHUE XOJa
[pelIeHUs 3a/1a4u,

pelieHne

Hroro no pazzneny 47
Pa3pnen 3. TexkcroBble 3aga4un
3.1 [Pabota ¢ TekcTOBOI 12 PaboTa ¢ TeKCTOBO¥ 3aaueii: |[MoaenupoBaHue: COCTABICHUE U UCIIOIb30BAHUEMO/IETTN

(puCyHOK, cxeMa, Ta0uIa, TuarpaMma,

KpaTKasl 3alliCh) Ha Pa3HBIX dTAlax perieHUs 3a/1a4H.
KoMMeHTHpOBaHUE: ONMKUCAHUE XO/1a PACCYKICHUS TSI
PEIIeHUs 3a]a41: IO BOIIPOCaM,

C KOMMEHTHPOBAHHUEM, COCTABIICHUEM BBIPAKCHHUS.

YipakHeHus: Ha KOHTPOJIb U CAMOKOHTPOJIb MTPH

pemeHnn 3a1a4d. AHaIN3 00pa3IoB 3aIUCH




apugMeTHIECKUM
CcrocoOoM. 3aruch
pEIICHUS 3a/Ia4H 110
IeNCTBUAM U

C TIOMOILBIO YUCIIOBOTO
BbIpaxxeHus. [IpoBepka
[PEIICHUS U OIICHKA
MOJIy4EHHOTO
pe3ynbTaTa

[pELIEHNUs 3a]a4H 10 IEHCTBUSAM U C IOMOIBIO

YKCJIOBOTO BhIpaykeHUsl. MoenupoBaHue:
BOCCTAHOBJICHHE X0J1a PEUICHHS 33/1a4U 110 YHCIOBOMY
BBIPAKCHUIO WM APYToi 3alMCH €€ pelIeHHUs.

CpaBHenue 3a1a4. PopMyJIMpOBaHUE MTOJIHOTO UKPATKOTO
OTBETA K 3aJjaue, aHaJIU3 BO3MOKHOCTH

ITPYroro 0TBETAa WK APYroro crnocoda ero nosydeHus

3.2

Pemenue 3agau

11

3aaun Ha IIOHMMAaHHE
CMBICIIA
ApU(METHICCKUX
MercTBUIM (B TOM YHCIIE
ITEeJICHUS C OCTaTKOM),
OTHOIIICHUM
(OonbiIe/MEHBIIIE HA/B),
3aBHCUMOCTEH (KyTUIs-

(pa3HOCTHOE, KpaTHoe).

TPETh,
YEeTBEPTh, MsTasl,
mecsiTasi 4acTh

B IIPAKTUYECKON
CUTYalluu; CPAaBHEHUE

[IpoJaka, pacy€T BpEMEHH,
KOJINYECTBA),HAa CPAaBHEHHE

I[OJ'I?I BEJINYHNHEBI: I1I0JIOBHUHA,

Y4eOHBIi TUaor: HaXOXACHUE OTHOM U3 TPEX
B3aMMOCBS3aHHBIX BEJIMYHMH MPH PEIICHUU 33]1au(«Ha
ITBHKEHHEY, «HA paboTy» U Tp.).

Pabora B mapax/rpynmnax. Penenue 3agau ¢ KOCBEeHHON
(bopMyIHMPOBKO yCIIOBUS, 3a7a4 Ha JIEICHNE

C OCTaTKOM, 3aJ1a4, WITIOCTPUPYIOIIUX CMBICI
YMHOXKEHHUSI CYMMBI Ha YU CII0; 0(hOpMIIEHUE Pa3HBIXCIIOCO00B
peIIeHus 3a7a9u (HalpuMep, MPUBEACHHE

K eJMHHIIC, KpaTHOE CPAaBHEHUE); IIOMCK BCEX PEIICHUH.
[TpakTrueckas paboTa: HaX0XKICHHUE O BETMYUHBI.
CpaBHEHHE J0JIel OJTHON BEITMYUHBI




3amaun Ha HAXOXKIEHUE
TOJIN BETUYUHEBL

moJiel OJTHOM BEIUYUHEI.

HToro mo pazaeny

23

Pa3znen 4. HpOCTpaHCTBeHHLIe OTHOUICHHUA U T€COMETPUYECCKUEC (l)l/ll"ypbl

3alluCh PAaBCHCTBA.

4.1  [[eomerpuueckue 9 Konctpynposanue VccnenoBanune 00bEKTOB OKPYKAIOIIETO MUPA:
(hurypet rCOMETPUICCKUX PUTYD COIIOCTABJICHUE UX C U3YYCHHBIMU I€OMETPUUECKUMU
(pazouenue Gurypsr dbopmamuL.
Ha 9acCTH, COCTABJICHNC YopaxkHeHue: rpaguueckre u u3sMepuTeIbHbIe
(huryper u3 gacTeii). IEHCTBHSI TP ITOCTPOECHUH IIPSIMOYT OJIbHUKOB,
300paxenue KBaJIpaToOB C 33JJaHHBIMU CBOMCTBAMH (JJIMHA CTOPOHBI,3HAYCHUE
Ha KIET4aToi Oymare MepuMeTpa, IUIOIIA/I1); ONpeIeTIcHIe
[IPAMOYI'OJIbHHKA [pa3MepoB MIPEAMETOB Ha a3 ¢ NOCIeyoUIei
C 3a/JaHHbIM 3HaICHHEM MpOBEPKO — m3mepenuem. [IponeneBTuka
mtomaau. CpaBHeHHE MCCIIeI0BATEIbCKON paboOThl: CpaBHEHHE (PUTYD
miomaneit Gpuryp [0 IUIOMIAN, IEPUMETPY, CPABHEHNE OTHOPOIHBIXBETUYHNH.
C IIOMOIIBIO HAJIOXKCHHA KoHcTpyrnpoBaHue u3 Oymaru reoMeTpuiaecKoit
(burypsl ¢ 3aJaHHOM AJIMHOM CTOPOHBI (3HAYEHHUEM
MepuMeTpa, Maomaan). MpICIEHHOE MPeACTaBlIeHNE U
PKCIIEPUMEHTAJIbHAs IPOBEPKA BOZMOXKHOCTH
KOHCTPYHPOBAHUS 33IaHHON T€OMETPUYECKON PUTYpHI
4.2  [['eomerpuueckue 13 [Tepumetp KoMMeHTHpOBaHME X0/1a U pe3yJibTaTa MoucKa
BEINYNHBL MHOI'OYI'OJIBHUKA: MH(pOpMAaIUKY O TIJIOMIAIU U CIToco0ax e€ HaX 0k ICHHUS.
M3MEpPEHHE, DopMyIHpOBaHUE U MPOBEPKA UCTUHHOCTH
BBIYHCIICHHE, YTBEPKICHHH O 3HAYEHUSX T€OMETPUYECKUX BEJINYMH.

HaxosxieHne miomaay npsMoyroabHUuKa, KBaapara,




M3Mepenue momaim,
3aluCh pe3yJibTaTa
M3MEPEHUS

B KBaAPATHBIX
CaHTUMETPAaXx.
BrlrunciieHne miomaim

[PsIMOYTOJIbHUKA (KBajpaTa)
C 3a/IaHHBIMUCTOPOHAMH,

COCTAaBJICHUE YHCIIOBOT0 PABEHCTBA IIPU BBIYMCIICHUUIUIOAAN
MPSIMOYTOJIbHUKA (KBaApaTa).

Y4eOHbII AUAJIor: COOTHOIIEHUE MEX 1y €MHULIAMHUIUIOIAAHN,
[1OCJIEI0BATEIbHOCTD IEUCTBUI

[IPY [IEPEXO0ie OT OJAHOM €IMHUIIBI IIIOIAAN K APYTrOf

3aINCh
[paBEeHCTBA
HWroro no pazaeny 22
Pa3nen 5. MaTtemaTnueckasi uHGopMamus
5.1  [Matemarnyeckas 15 Kraccudpuranms PaboTa B rpymnmnax: moJroToBKa CyXJIeHHUs
MHpOpMALHs OOBEKTOB 110 IBYM 0 B3aUMOCBSI3U U3y4aeMbIX MaTEMaTUYECKUX MOHATUIHN (PaKTOB
[IPU3HAKAM. OKpY’KaroIen qeicTBUTENbHOCTH. [IpuMepricuTyanuii, KOTopbie

BepHble (MCTUHHBIE) U
HEBEpHbIE (JIOKHBIE)
YTBEPKACHMUS:
KOHCTPYHpPOBaHUE,
mpoBepka. Jlornueckue
paccyX1eHus

CO CBS3KaMU

«ECIM ..., TO ...»,
IIOATOMY», «3HAYUT.
l3BnedeHue u
MCIIOJIb30BaHUE

TSI BBITIOJTHEHUS

1esecoo0pasHo GopMyIUpOBaTh Ha sI3bIKE MAaTEMAaTHUKH,
OOBSICHATD U JOKa3bIBATh

MaTEMAaTUUCCKUMU CPCACTBAMU

OdopmiieHre MaTeMaTHIECKOI 3anucu.
[TuddepenurpoBaHHoe 3aJjaHKe: COCTaBICHUE

YTBEPKACHHS] Ha OCHOBE HH(POpMAIIH,

MPEACTaBICHHOM B TEKCTOBOU (popMe, UCTIOIH30BAHUECBI30K
(€CJH ..., TO ...», KIIOITOMY», «3HAUUT.

Odopmienue pe3yabTaTa BHIYUCICHUS 110 alITOPUTMY.

lcrionb30BaHNE MATEMATUYECKOW TEPMUHOJIOTHH IS
ONUCAHUS CIOKETHOM CUTyalluH, OTHOLIEHUHN U

3aBHCUMOCTEMN.




BajaHui uHpopManuu,
[IPEICTAaBICHHOMN

B TabMMIaXx C JaHHBIMU O
pea’dbHBIX ~ Tporeccax U
SIBICHUSIX OKPYKAIOIIETOMHUPA
(Hanpumep,

pacrucaHue ypoKoB,
ITBI)KEHUS aBTOOYCOB,
MOE3/0B); BHECEHUE

ITaHHBIX B TAOJIHILY;
ITOTIOTHEHHE YepTexka
TaHHBIMU.

dopmanu3zoBaHHOE

OTHCaHNe
MOCJIEeI0BATEIIBHOCTH
neicTBUM (MHCTPYKILIMS,

MJ1aH, CXeMa, AITOPUTM).
Cronbyaras quarpamma:
YTEHUE, UCTI0Ib30BAHUE
IMTaHHBIX JUJIST pEIICHUS
y4eOHBIX U

MPAKTUYECKHX 3a7ad.
ATITOPUTMBI U3YYECHUS
MaTepuaa, BBITTOJTHEHHSI
00yJaronmx ©W  TECTOBBIX
3aJlaHU Ha JOCTYITHBIX
DIIEKTPOHHBIX CPEICTBAX

[TpakTrdyeckue paboTHI 10 YCTaHOBICHHIO
MOCJIEI0BATEIbHOCTH COOBITHH, IEUCTBUH, CI0)KETa,BEIOOPY U
MpPOBEPKE CI0C00a AeHCTBUS

B [IPEI0KEHHOM CUTYallUU 7S pa3perieHust

mpoOJeMbl (MM OTBETA HA BOIIPOC).

MopenupoBanue IpeI0KEeHHON CHUTYaIHH,
HAXOX/IEHHE W NPEACTaBICHHE B TEKCTE WIN
rpaduyecku BceX HalCHHBIX PELICHUI.

Pabota ¢ aropuT™MamMu: BOCIIPOM3BE/ICHIE, BOCCTAHOBJICHUE,
MCIIOJIb30BAHUE B OOIINX M YACTHBIXCIYYasX alTOPUTMOB YCTHBIX H
MUCHMEHHBIX BBIYMCIICHUH (CI0KEHUE, BEBIYUTAHNE, YMHOKECHHE,
NesIeHne ), MopsIIKa ISHCTBUI B YUCIIOBOM

BBIPAKCHU Y, HAXOXKICHHS TIEPUMETPa U TUIOLIA K
MPSMOYTOJIBHUKA.

Pabota ¢ uHpopMmaIueil: uTeHue, cpaBHEHNE, UHTEpIpETaIHs,
MCTIOJIB30BaHUE B PEIICHUH JJAHHBIX, IPE/ICTABICHHBIX B
TabauuHOM opMe (Ha Auarpamme).

PaboTa B mapax/rpynnax. Pabora no 3agaHHoMy

QJITOPUTMY. Y CTAHOBJIEHHE COOTBETCTBHS MEXY

PasHBIMU CIIOCOOAMU MpeICTaBIeHUS HH(DOpMaIIH
(MnTroCTpanus, TeKCT, Tabnuna). JlononHenue Tadbmuiy
CIIO’KEHUS, yMHOKeHUs. Perenne

MPOCTEUIIIMX KOMOMHATOPHBIX U JIOTHYECKUX 3a/1a4. Y UeOHbII
ITaIor: CUMBOJIBI, 3HAKH, TUKTOIPAaMMBbl; UXUCIIOJIb30BaHUE B
MOBCEIHEBHOM KU3HU U

B MaTteMaTuke. CocTaBieHue paBuil paboThI




00y4YeHHS
(MHTEpaKTUBHOM J10CKE,
KOMITBIOTEPE, APYTHX
YCTpOHCTBAX)

C M3BECTHBIMU JIEKTPOHHBIMU cpejicTBaMu 00yueHus(DDY,
TpEeHAXEPHI U JIp.)

Mrtoro no paszaeiy

15

[ToBTOpEHME TPONEHHOTO
MaTepuana

M TOroBbIif KOHTPOJIb
(KOHTPOJIbHBIE U
MPOBEPOYHBIE PAOOTHI)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136




4 KJIACC
Nery/ HaunmenoBanue K 0

om/m 0JINYECTBO OTpaMMHOE

pa3esioB U TeM porp XapakTepucTuKa AeITeIbHOCTA O0yJaOIIIXCs
JacoB coJlep>kaHue
y4eOHOro npeamera

Pa3znen 1. Yucsa u BeJIMUYMHBI
1.1  [Yucna 11 UYucia B npenenax 'YrpakHeHus: yCTHas ¥ MICbMEHHast padora

MHJIJIMOHA: YTEHHE,
3aIKCh, TOPA3PAAHOC
CpaBHEHHE
ynopsznodenue. ducio,
OoJIbIIICE MIIH MEHBIIICE
ITAaHHOI'O YK CIa

Ha 33JJaHHOC YKCIIO
pa3psTHBIX SIMHHII,

B 3a1aHHOC YHCJIO pas3

C YHCJIAMU: 3aIIMCh MHOT'O3HAYHOT'O YMCJIA, €TO
[IPEICTABICHUE B BUJIE CYMMBI Pa3psAHBIX CIaracMbIX;
KJIacChl ¥ pa3psi/ibl; BEIOOP YMCeN ¢ 3aJaHHBIMU
CBOMCTBaMHU (YMCIIO Pa3psIIHbIX €IUHUILL, YETHOCTD

U T. 11.).

MozenupoBaHue MHOTO3HAYHBIX YUCEIL,
XapaKTEPUCTUKA KJIACCOB U Pa3ps 0B MHOTO3HAYHOI'O
guCIa.

'Y4yeOHbIit Auanor: GopMyIMpoBaHUE U TPOBEPKA
VICTUHHOCTH YTBEPKIEHUS O YHCie. 3aluch YHUCa,
00Jaarolero 3aJjaHHbIM cBolicTBOM. HazbiBaHue u
00BSICHEHHE CBOMCTB YMCIIa: Y46THOE/HEUETHOE,
Kpyrioe, TpEX- (4eThIpEX-, MATH-, IIECTU-) 3HAYHOE,
BeJICHUE MaTeMaTH4YecKuX 3amnuceil. Pabora

B IMapax/rpynmnax: ynopsiioueH1ue MHOTO3HAYHbIX YHCET;
KJaccu(UKaLus YUCET [0 OJTHOMY-IBYM OCHOBAHUSIM;
Baruch OOIIEro CBOMCTBA IPYIIIBI YK CE.

[MpakTudeckue paboThI: yCTAHOBJICHHE IIPABUIIA,

IO KOTOPOMY COCTABJICH pA YUCCII, ITPOJOJIZKCHUC




psiza, 3ar0JIHEHNE IIPOIYCKOB B PsAly YUCEIl; ONIUCAHHE
[OJIOKEHUSI YMCIIa B PAIY YHCET

1.2

BennuuHbl

12

BennuuHbl: cpaBHEHUE
00BEKTOB IO Macce, JJIMHE,
IO/ IA, BMECTHMOCTH.
EquHuner Macchl —
[[EHTHEP, TOHHA,;
COOTHOILEHUS MEXKTY
CIMHUIIAMU MaCCHI.
EnuHALIB BpeMeHU (CYTKH,
HEeJeIs1, MECSIII, TOJ1, BEK),
COOTHOIIICHUEMEXK Ty HUMHU.
EWHALBI TTTUHBL
(MUILTUMETP,

CAaHTUMETP, ICIIUMETP,METP,
KHJIOMET)), TIJIOIA TN
(KBagpaTHBIMMETP,
KBaJpaTHbIN

CaHTHUMETP), BMECTUMOCTH
(JIUTp), CKOPOCTHU (KUITOMETPHI
B 4ac, METPbI B MUHYTY,
METPHI B CEKYH/Y);
COOTHOIIIEHUE MEXTY
CIMHUIIAMU B ITpejiesiax

OO0CyXIeHNEe TPAKTHUECKUX CUTYAIIHA.

(CKOpOCTB, BpeMs, pacCTOSIHUE), paOOTHI (IIPOU3BOIUTEILHOCTh
Tpyaa, BpeMs paboThl, 00bEM paboT). Y cTaHOBICHHE
BaBUCHUMOCTEH MEXKIY

BEJIMUYMHAMU. Y TOPSI0UEHUE IO CKOPOCTH, BPEMEHU,Macce.
MonenrpoBaHUE: COCTaBICHUE CXEMBbI JABHKEHUS, PaOOTHI.
KoMMeHTupOBaHue: IpeCTaBICHNE 3HAYCHUSIBETMUNHBI Ha
OCHOBE COJIEP>KATEIBHOTO CMbICIa; 0hopMIIeHUE
MATEMaTUYECKUX 3alTUCEH.

[uddepenurpoBaHHble 3aaHNS: 3aIIKCh B BUJIE

paBeHCTBa (HEPAaBEHCTBA) PE3yJIbTaTa pa3HOCTHOTO,KPaTHOTO
CpaBHEHHUS BEJIMUWH, YBETUUCHUS/

YMCHBIIICHUS 3HAYCHUS BEJIMYMHBI B HECKOJIBKO pa3s.
[TpomeneBTHKa UCCIIEOBATENHCKON pabOTHI: ONPEAETSATH C
MOMOIIBIO IIU(PPOBBIX U aHATIOTOBBIX

MpruOOPOB Maccy MpeaMeTa, TeMIeparypy (Hampumep,BoIbl,
BO3/IyXa B IIOMEIIEHUH ), CKOPOCTh JBUKEHHS TPAHCIOPTHOTO
CPEICTBA; ONPEAETAThH C OMOIIBIO U3MEPUTEIHHBIX COCY/IOB
BMECTUMOCTD; BBITIONHSATH MPUKHUIKY U OIIEHKY pe3yJibTara
M3MEPEHUN

Pacrio3HaBaHME BEJIMYUH, XapAKTEPU3YIOIIHX ITPOLIECCABUKCHUS




100 000. Jomns
BEJIMYMHBI BPEMCHH,

MAaCChl, AJIMHBI

BLIYMTAHHC
MHOTO3HAYHBIX YHCET B
rpeaenax MUUTMOHA.
ITuceMenHOE

YMHOXKEHHE, JICTICHUE
MHOT'O3HAYHBIX YHCETHA
0JIHO3HAYHOE/ JBY3HAUYHOE
YHCIIO

B mnpexenax 100 000;
leIeHre ¢ OCTaTKOM.
YMHOXEHHUE/IeIeHHEe Ha
10, 100, 1000.

CpoiicTBa
apu(METUIECKIX
MEUCTBUI U UX
MPUMEHEHUE

IS BEIYMCIICHUH.
[IpoBepka pe3ynbrara
BBIUHCIICHHI, B TOM
UHCIIC C IIOMOIIBIO
KaJIbKYJISATOPA.

MToro no paszneny 23
Pa3nen 2. ApupMeTudeckue aeiicTBUs
2.1  |BeruucieHus 25 [T1CbMEHHOE CIIOKEHHUE, 'YpaKxHEHUsA: YCTHBIC BBIUMCIICHHS B IIPEAEax CTa UCIyvasX,

CBOJMMBIX K BBIYMCIICHUSIM B IPEJIENIax CTa.
OO6cyxeHre U MPUMEHEHHE: aITOPUTMbBI TUChMEHHBIX
BBEIYHCIICHUI; TPOBEPKA X0/1a (COOTBETCTBUE
QITOPUTMY, YaCTHBIE CIy4Yau BBIIIOJIHEHUS JCHCTBUIT) U
pe3yJbTaTa JeUCTBUA.

KommeHTHpOBaHME: X0/1a BHITOTHEHUS
apu(GMETHIECKOTO JICHCTBUS 110 ATOPUTMY,
HAXO0KJICHUSI HEU3BECTHOTO KOMIIOHEHTA
aprMETUYECKOTO ACHCTBUSI.

'Y4eOHbIi quanor: o0cyx1eHue TOMyCTUMOTO
[pe3ynbTaTa BBIIIOJIHEHUS IEHCTBUS HA OCHOBE
BaBUCHMOCTHU MEXITY KOMIIOHEHTaAMH U PE3YJIbTaTOMICHCTBUS
(crmoskeHusl, BBIMUTaHUS, yMHOXKCHHSI,

meeHus).

'YTipaxHeHUs: TPOTrHO3UPOBAHUE BO3MOXKHBIX OIIMOOKB
BBIYMCIICHUSX 110 AITOPUTMY, IPU HAXO0XKACHUU
HEHU3BECTHOTO KOMIIOHEHTa apu(METHIECKOTO
IEHCTBUA.

3amaHus Ha TPOBEICHUE KOHTPOJIS U CAMOKOHTPOJIA.
CamocTosiTeIbHOE IPUMEHEHHE TPUEMOB YCTHBIX
BBIYMCIICHH I, OCHOBAHHBIX HA 3HAHUU CBOWCTB




'YMHOKEHHE U JIEJIEHUE
BEJIUYUHBI
Ha OTHO3HAYHOE YUCJIIO

apu(METHYECKUX ACUCTBUI U COCTaBa YHCIA.
[MpakTryeckue pabOThI: BBIMOJIHEHUE CIOKEHUS U
BBEIYUTAHUS TI0 anroputmy B npeaenax 100 000;
BBITIOJIHEHUE YMHOXKEHUS U JICICHUS. Y MHOXKCHUE UJICIICHUE
Kpyribix uncen (B Tom yucie Ha 10, 100, 1000).
Habmronenue: mpuMepsl palliOHAIbHBIX BEIYUCICHHH.
Mcnons30BaHue CBOUCTB

apudmeTnyecKux OeHCTBU 11 y100CTBA BRIYUCICHUN.
PaGoTa B mapax/rpynmnax: IpuMEHEHUE Pa3HBIX

crmoco0oB IIPpOBCPKU IIpaBUJIbHOCTHU BLIHHCH@HHﬁ;

M CIIOJIb30BAHUEC KAJIBKYJIATOPA JJI1 HpaKTH‘IeCKI/IXpvaéTOB

2.2

YucIiioBbIE BBIPAXKEHUS

12

[Touck 3HaueHUs
YHMCIIOBOTO BBIPAXKEHMUS,
COZEpKAIIEro
HECKOJIBKO JICVICTBUIB
mpenernax 100 000.
PaBeHcTBO, comepxaliee
HEU3BECTHBIN
KOMITOHEHT
apru(METHYECKOTO
TeCTBUS: 3aIuCh,
HaX 0XKICHUE
HEU3BECTHOTO
KOMITOHEHTAa

Mcnonb3oBanne OyKB 111 0003HAUEHUS YHCETI,
HEH3BECTHOTO KOMITOHEHTA eicTBus. [lorck 3HaueHus
MUCIIOBOTO BBIpAXKEHUS, cosiepxkaniero 3—4 nenctaus (co
ckoOkamu, 6e3 ckobok). CamocTosiTeNIbHAS TPOBEPKA
MPaBUILHOCTH HAXOXJACHUS 3HAYCHUS

MUCIIOBOTO BBIpAKEHUS (C OMOPOI Ha MpaBUiia
[YCTAHOBJICHUS IOPSIAKA JEUCTBUM, AIITOPUTMBI
BBITTOTHEHUS apU(METHIECKUX JTCUCTBUMN, TPUKUIKY
pe3yabpTaTa).

PaGora B rpynmax: mpuBeieHUE TPUMEPOB,
MIUTFOCTPUPYIOLIUX CMBICT U XOJT BBITIOJTHEHUS
apudmeTnuecKuX IeHCTBUI, CBOMCTBA JEHCTBHIA

Mroro no paszaery

37




Pa3znen 3. TekcToBBIC 3aJJaum

3.1

Perrenne TEKCTOBBIX
3aau

20

Pabota ¢ TeKCTOBOIt
3ajadeil, perieHue
KOTOPOU COACPIKUT 2—3
ITeHCTBUSA: aHAIU3,
Mpe/ICTaBICHNE

Ha MOJEIN;

MJIaHUPOBAHUE U 3AITUCH
pEIlIeHus; TPOBEpKa
pelieHus U oTBeTa. AHAIN3
3aBHCHUMOCTEH,
XapaKTEePU3YIOLIUX
MPOLIECCHI: JBUKEHUS
(CKOpOCTH, BpeMs,
[PONJICHHBIN MYTh), paObOTHI
(TpOM3BOAUTETHLHOCTD,
BpeMmsi, 00bEM padOTHI),
KYIUTU-TIPOJaxkHu (1ieHa,
KOJTUYECTBO,

CTOUMOCTb) U PELIEHUE
COOTBETCTBYIOIINX 3a7a4.
Samaun

Ha YCTAaHOBJIEHUE BPEMEHU
(Hauarno,
MPOJIOJKUTENbHOCTD U
OKOHUYAHUE COOBITHS),

MonenrpoBaHUE TEKCTa 3a/1a4M: cXeMa, pUCYHOK,TabIuIa,
KpaTKas 3al1Ch; UCIOJIb30BaHUE

FEOMETPUUYECKUX, rpauuecKux 00pa3oB B X0/ PELICHUS
Bagaun. OOCykaeHne crnocoda pemeHns3aaadu, GopMbl

BaluCcy pelIeHusl, pealTbHOCTH U IOTHYHOCTH OTBETA Ha

BOIIPOC.

[uddepeHnmrpoBaHHbie 3a1aHHS: BBIOOP OCHOBAHHUS H
CpaBHEHHE 3a/1ad.

PaboTa B mapax/rpynmnax: perenne apupmMeTudecKIMCIocooom
3ajnad B 2—3 1elCTBUS; KOMMEHTUPOBAHUE ATAIOB PELLICHUS
BaJa4yu; pa3HbIC 3alUCH PEIICHUS OJHOM U TOM Ke 3aa4u.
[MpakTuyeckast paboTa: HAXOXKACHUE JIOJIN BEIMYUHBI, BETMIHHBI
o e€ none. OpopMiaeHne MaTEMAaTUYECKUX3ATUCEH: TTOJTHAS
BaIMCh PEIIeHUs] TEKCTOBOM 3a/1a4u (MOJIEIb; PEIICHHUE 10
NENCTBHSM, 110 BOIIPOCAM WU

C IIOMOILIBIO YHCIIOBOTO BBIPAXXEHUS; (POPMYITHPOBKAOTBETA)




jpacyéra KOJIM4eCTBa,
pacxosa, U3MEHEHUSI.

BEJITMYMHBI,
BEJIMYUHBI 110 €€ J0JIe.
PasHble criocoOsI
peIIeHUsT HEKOTOPBIX
BUJIOB M3yYEHHBIX 3a]1a4.
Odopmnenue

[pELIEHUS TIO IEUCTBUIMC
MOSICHCHHEM,

0 BOIIpOCaM,

C TIOMOIIIBIO YHCIIOBOTO
BBIPAKCHUS

3amaynd Ha HAXOXKICHUETOIN

Hroro no pasaeny

20

Pa3nen 4. [IpocTpancTBeHHbIE OTH

OLIICHUS U TeoMeTpuUeckne GUrypsl

4.1

["eomeTpHuueckue
burypst

12

Harnsaoavie
[IPEICTaBICHUSIO
CUMMETPHH.
OKpy’KHOCTb, KPYT:
[pacrio3HaBaHUE U
M300pakeHHeE;
MOCTPOCHUE
OKPYXKHOCTH 33JJaHHOT'O
panuyca.

[TocTpoeHne n3y4eHHbIX
TEOMETPUUECKHUX (HUTYP

HccnenoBanue 00bEKTOB OKPYKAIOIIETO MUpA:
COIIOCTABJICHUE UX C U3YYEHHBIMU F€OMETPUYECKUMHU
(hbopmamu.

YrpaxHeHus: Tpa@uvecKue U U3MEPUTEIbHBIC
IMEWCTBUSA MPH BHITIOJIHEHUU U3MEPEHNU U BHIYUCIICHUN
IMepUMeTpa MHOTOYTOJIbHUKA, TUIOIA TN
MPSMOYTOJIbHUKA, KBaJpaTa, GUryphl, COCTaBICHHONHN3
MpsAMOYyrosibHUKOB. KoHCTpyHnpoBaHue,

M300pakeHne QPUryp, IMEIOIIUX OCb CHMMETPHUU;
IMOCTPOEHUE OKPY>KHOCTH 3aIaHHOTO pajuyca.
KomMMeHTHpOBaHKE X0/1a U pe3yJIbTaTa MOrCcKa




C IOMOIIILIO TUHEHKH,
YTOJIbHUKA, LIUPKYJISL.
[IpocTpaHCTBEHHBIE
FEOMETPUUECKUE
¢burypsl (Tena): map, Kyo,
[VINHAP, KOHYC,
MUPaMUJIa; Pa3InUCHUE,
Ha3bIBaHUE.
KoHcTpynpoBanue:
pasbuenue purypsl Ha
MPSMOYTOJTbHUKH
(KBagpatel),
cocTaBiieHUE QUTYp

13 IPSIMOYTOJEHUKOB/
KBaJ[PaTOB

MH(pOPMAIMU O TEOMETPHUECKUX (PUTYpaX U UXMOJIEISIX

B OKPYKaIOILEM.

YpaxxHeHus Ha KJIacCU(UKALMIO TeOMETPUIECKUXUTYp 110
OJTHOMY-ZIByM OCHOBAHHUSIM.

C TOMOIIBIO IUPKYJIs. M300pakeHre reoMeTpudecKuxuryp ¢
3aJJaHHBIMM CBOWCTBaMH.

'Y4eOHbIi muanor: pa3nuueHune, Ha3pIBaHue GuUryp (mpsMoi
YT0J1); TEOMETPUYECKUX BETMYMH (IEPUMETP,IIOIAb).
'YIpaxHeHUsI Ha KOHTPOJIb U CAMOKOHTPOJIb

nesrenbHOCTH. OnpesieseHne pa3MepoB B OKPYKalOIeMU Ha
"gepTeKe Ha T1a3 ¥ ¢ IOMOIIBIO0 N3MEPUTEIBHBIX TIPUOOPOB

4.2  [[eomerpuyeckue 3 [lepumetp, miomaab KommeHTHpOBaHME X0/1a U pe3yJIbTaTa MOUCKA
BCIINIMHBI (uUrypbl, COCTaBIEHHONN3 MH(pOpMaLKK O IIOAIU U coco0ax e€ HaX0XKJCHUS.
NBYX-TPEX DopMyIUpOBaHUE U IPOBEPKA HCTUHHOCTU
MPSIMOYTOJILHUKOB YTBEPXKACHHUM O 3HAYEHUAX T€OMETPUYECKUX BEIUYHH.
(KBazpaToB) [TpakTHueckue pabOThI: HAXOKAECHUE IUIOAIU (PUTYPBI,
COCTaBJIEHHOM U3 IPSIMOYTOJIbHUKOB (KBaJpaToB),
CpaBHEHHE OJTHOPOJIHBIX BEJIMYHMH,
MCII0JIb30BAHNE CBOMCTB IIPSMOYTOJIbHAKA U KBaIpaTa
UUISL pENIEHUS 3a0a4
Hroro o pasneny 20




Pa3nes 5. MaremaTnueckasi nHpopManus

0.1

MaTtemaTndeckas
uHpopManus

15

Pabota

C YTBEP)KICHUSAMU:
KOHCTPYMPOBaHHUE,
[TPOBEPKA UCTUHHOCTH;
COCTaBJICHUE U ITPOBEPKA
NIOTUYECKUX PacCyKICHUN
[IpU pEIICHUH 3a/ay.
/laHHBIE O peaIbHBIX
[poLeccax U sIBICHUAX
OKpY’KaroIlero Mupa,
[Ipe/ICTaBICHHbIE

Ha JUarpaMMax, CXemax,B
TabIUIax, TEKCTax.
COop MaTeMaTH4ecKuX
TaHHBIX O 3aJJaHHOM
oOBekTe (uucie,
BEIIMYNHE,
FEOMETPUYECKON
burype). ITouck
MH(pOopMaln

B CIIPABOYHOMN
muTepaType, ceTu
MHTepHeT. 3anuch
nH(pOopMaln

JuddepenuupoBannpie  3agaHUs:  KOMMEHTHpPOBAaHUE C
MCII0JIb30BaHUEM MaTeMaTHYECKON TEPMHUHOJIOTHH;
MaTeMaTHYeCKas XapaKTepUCTHKA MpeiaracMoi

PKUTEHCKOW cuTyanuu. @DopMylMpOoBaHHE BOIPOCOB MJIA
[IOMCKA YHCIIOBBIX XapaKTEePUCTHK,

MaTeMaTHYECKUX OTHOLIEHUH U 3aBUCUMOCTEH
(TIOCIeIOBATEILHOCTD M MTPOJIOJKUTEIILHOCTh COOBITHIA,
MOJIOKEHHE B IPOCTPAHCTBE, (POPMBI U Pa3MEPHI).

PaboTa B rpynnax: o6cyxJeHue CUTyalui

MCII0JIb30BaHUs IPUMEPOB U KOHTPIPHUMEPOB;

TUIaHUpOBaHKUE cOOpa JaHHBIX O 3aJaHHOM O0BEKTe(UHcIIe,
BEIMYMHE, TEOMETPUICCKON (QuUrype).
JnddepenurpoBaHHble 3a1aHus: 0POpMIIEHNE
MaTeMaTHYeCKOH 3allucy; IpeacTaBlIeHne HHPOPMaIlUUB
MPEeI0KEHHOM UM CaMOCTOSITENIbHO BEIOpaHHOMN

bopme.

KoMMeHTHpOBaHuE: yCTAaHOBJIEHHE UCTUHHOCTH

BaJlaHHBIX ¥ CAMOCTOSTEIBHO COCTABIECHHBIX

YTBEPIKICHUM.

[MpakTryeckue paboOTHI: yueOHbIE 3a/1a4l C TOYHBIMUH
MpUOIMKEHHBIMU JAHHBIMU, TOCTYITHBIMU

AIIEKTPOHHBIMU CPEICTBAMH 00yUeHHsI, TOCOOUIMHU;
MCII0JI30BAHNE MPOCTEUIINX HIKAJI M U3MEPUTEIBHBIX
npuOOpOB.

YuebubIit quanor: «[IpumMeHeHue anropuTMoB




B IIPEJIOKEHHOMN TabuIle, Ha

cTonbuaToiiuarpaMmme.
JlocTymHbie
HIIEKTPOHHBIE CPECTBA
00ydeHust, mocoows,
TPEHAXEPHI, UX
MCIIOJIb30BaHUE 0]
[PYKOBOJICTBOM
reaarora u
CaMOCTOSITENILHO.
[TpaBuia 6e30macHoOi
paboThHI

C DJIEKTPOHHBIMU
MCTOYHUKAMU
MH(pOopMalun
(anmexkTpoHHas hopma
yueOHUKa, JIEKTPOHHBIE
cIl0BapH,
0OpaszoBaTebHbIC
CaliThI,
OpUEHTHUPOBAHHBIC

Ha JIeTei MJIaIIero
[IIKOJIbHOTO BO3pPAcTa).

B Y4eOHBIX U MPAKTHUECKUX CUTYAIHIX .

PaboTa ¢ uHpOpMaLneil: yTeHne, npeacTaBiIeHue, POpMyInpOBaHIEe
BBIBOJIA OTHOCUTEIBHO TaHHBIX,

MPEICTaBICHHBIX B TAONMWYHON Gopme (Ha Auarpamme,cxeme,
IIPYroi MOJIEIH)




AJITOPUTMBI PEIICHUS
YI€OHBIX U
MPaKTUYCCKHUX 3a/1a4

Wtoro no pazaeny

15

[ToBTOpEHME TPONUIEHHOTO
MaTepuana

14

MTOroBbIii KOHTPOJIb
(KOHTpOJIbHBIE U
MPOBEPOYHBIE PAOOTHI)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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