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I.HJ'laHI/IpyeMl)le pe3yJbTaThbl OCBOCHUA y‘l66HOF0 npeamMera «MaTreMaTHKa»

W3yuenne wuH(GOpPMATHKH Ha YypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAIpaBlIeHO Ha
TOCTHKEHUE 00yJaIOUIMMUCS JTHYHOCTHBIX, METAPEJIMETHBIX M MPEJIMETHBIX PE3YJIbTATOB OCBOCHHMS
coziepKaHus y4eOHOro peaMeTa.

JINYHOCTHBIE pPeE3yJabTaThbl

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHHS TPOrPAMMBbI IO MATEMAaTHKE Ha YPOBHE HAYAJILHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B €AMHCTBE YUEOHOH M BOCIIMTATEIILHOW JESITEIBHOCTH B COOTBETCTBHH C
TPAIUIIMOHHBIMU POCCHMCKMMHU COI[MOKYJIbTYPHBIMH W JTyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE TIPaBWIAMH W HOPMAaMH TIOBEJCHHUS U CIIOCOOCTBYIOT IpOIIECCaM
CaMOTIO3HAHUS, CAMOBOCITUTAHUS M CaMOPa3BUTHsI, HOPMHUPOBAHUS BHYTPCHHEH MO3UIIUHN JTUIHOCTH.

B pesynbraTte wu3ydeHHs MaTeMaTHMKH Ha YPOBHE HAYajbHOrO OOIIEro oOpa3oBaHUS Y
oOyuatomerocst 0yayT chOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHEIE PE3YIIbTATHI:

0CO3HABaTh HEOOXOAMMOCTh U3YUCHHsI MATEMATUKH JUIs aJallTallid K XU3HCHHBIM CUTYAI[HSIM,
JUIE  pa3BUTHsL OOIIEH KyJbTYPhl UEJIOBEKa, CIIOCOOHOCTH MBICIHTh, PAacCyXIaTh, BBIIBUTAThH
MIPE/INOJI0KEHUS M TOKa3bIBaTh MU ONPOBEPTaTh UX;

MPUMEHATh MpaBWJa COBMECTHOM JCSATEIBHOCTH CO CBEPCTHHKAMHM, MPOSBIATH CIIOCOOHOCTh
JIOTOBAapUBATLCS, JUAUPOBATh, CJIEJOBATh YKa3aHUSAM, OCO3HABaTh JIMYHYI OTBETCTBEHHOCTH H
O0OBEKTHBHO OIICHUBAThH CBOM BKJIAJ B OOIIUIT pE3ysIbTaT;

OCBaWBaTh HaBBIKU OpraHU3aIMy 0€30MaCHOTO IMOBEICHUS] B MH()OPMAITMOHHOMU CpeJie;

MPUMEHATh MAaTeMaTHKy JUIsl PEIICHUS MPAaKTHYECKMX 3aJad B TOBCEJIHEBHOW JKU3HU, B TOM
YHCJIe MPU OKa3aHUK IMOMOIIM OJIHOKIIACCHUKAM, JETSAM MIIAJIIIETO BO3pPAacTa, B3POCIBIM U TOXKHIIBIM
JIFOISIM;

paboTaTh B CHUTYaIUAX, PACIIUPSIONINX OINBIT MPUMCHEHUS MATEMaTHYECKUX OTHOIICHHUU B
peabHOMN JKU3HH, MOBBIIAIOIIMNX UHTEPEC K UHTEIUICKTYaIbHOMY TPYYy W YBEPEHHOCTh CBOUX CHJIAX
MIPH PEUICHUHU TIOCTABIICHHBIX 33]1a4, YMEHHE MIPEOI0JIEBaTh TPYIHOCTH;

OLICHUBATh MPAKTHUYECKUE W YYCOHBIC CHTYallMd C TOYKU 3PEHUS BO3MOKHOCTH TPUMEHECHUS
MaTeMaTHKH JIJIsl pallHOHATLHOTO U 3()()eKTUBHOTO penieHns y4eOHbBIX ¥ )KU3HEHHBIX IPOOJIeM;

XapaKTepU30BaTh CBOM YCIEXH B HM3YYCHHH MAaTEMaTHKH, CTPEMHUTHCS YIIIyOJsTh CBOM
MaTeMaTHYECKUE 3HAHKSI U YMEHHsI, HAMEeUYaTh IyTH YCTPAHEHUS TPYIAHOCTEH;

MOJTb30BaThCsl PA3HOOOPa3HBIMU HH()OPMAITMOHHBIMU CPEACTBAMH JIJISI PEIICHUS MTPEI0KEHHBIX
Y CaMOCTOSITEJIbHO BHIOPAHHBIX YYEOHBIX TPOOJIEM, 3aa4.

MeTtanpeaMeTHbIe pe3yJbTAThI

IMo3HaBaTeIbHbIE YHUBEPCAJIbLHBIE YUeOHbIE IeiiCTBUSI
Ba3oBble jJornueckue aeiicTBUA:

YCTaHABIIMBATh CBSI3U W 3aBHCHMOCTH MEX]Yy MATeMaTUYCCKUMHU OOBEKTaMHU («4acTh-IIETI0eY,
«IPUYUHA-CIICJICTBHEY, TPOTSHKEHHOCTH ),

NPUMEHITh  0a30BbIC  JIOTHYECKHE yHHBEpCalIbHBIC JICWCTBUS: CpPaBHCHHWE, aHAIIU3,
Kiaccuukamnus (rpynimupoBKa), 0000IIeHHE;

npuooperarsb MPAKTHICCKHE rpaduyeckue u U3MEPUTEIILHBIC HABBIKU IS
YCIICNITHOTO PEeIICHUs] YIeOHBIX M KHUTECHCKUX 33]1ay;

MPEJICTAaBIATh TEKCTOBYIO 3ajady, e€ pelIeHHue B BHJEC MOJETH, CXEMbl, apu(dMeTHIeCcKO
3aITUCH, TEKCTa B COOTBETCTBUU C MPEUIOKEHHON y4eOHOM TTpo0IeMoi.
Ba3oBble ucciienoBaTeIbCKue elcTBUA:

MPOSIBJISITE CITIOCOOHOCTh OPUEHTHPOBATHCS B YYEOHOM MarepHalie pa3HbIX pa3zelioB Kypca
MaTEMAaTHKW;

MOHMMaTh W aJeKBAaTHO HCIOJb30BaTh MAaTEMATHYECKYI0 TEPMHHOJIOTHUIO: Pa3iiNyaTh,
XapaKTepU30BaTh, HCIIOIB30BATh JIISl PEIICHHUS YI€OHBIX U MPAKTUICCKUX 3314,

MPUMEHSTh U3YYEHHBIC METO/IbI MO3HAHHS (M3MEpEHHE, MOJICTUPOBaHKE, TIepeOop BapUAHTOB).
Pa6ora ¢ undopmanmeii:

HaXOJWUTh ¥ WCIOJIb30BaTh JUISI PpEIICHUs Yy4YeOHBIX 3a]ad TEKCTOBYIO, TIpadHuuecKyro



WH(OPMAIIHIO B Pa3HBIX UCTOYHUKAX HHPOPMAIIMOHHOM CPEJIbI;

YUTaTh, MHTEPIPETUPOBATh TIpadUUYecKH MPEICTaBICHHYI0 WHPOpMaNuio (cxemy, TaOiuIly,
auarpammy, Apyryro MoJieib);

MPEACTABIATh HH(MOPMAITUIO B 3a7aHHON (GopMe (JIOTIONMHATH TaOJUITY, TEKCT), GOPMYITHPOBATH
YTBEPIKACHHE 110 00pa3Ily, B COOTBETCTBHH ¢ TPeOOBaHUSAMU y4eOHO 3a/1a4m;

NPUHUMATh TpaBHja, OE30MAacHO WCIOJIb30BaTh MpEJiaraeMbie JIIEKTPOHHBIE CPEICTBA H
WUCTOYHUKU WH(POPMAITUH.

KoMMyHuKaTHBHbBIE YHHBepPCaAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo01enue:
KOHCTPYHPOBATh YTBEPIKIACHHMS, TPOBEPATH UX UCTHHHOCTB;
HCIIOJIB30BaThH TCKCT 3a1aHUsA JUTIA O6’b$ICH€HI/I$I CHOCO6a nu xXoaa peHIeHI/ISI

MaTeMaTHYecKOM 3a1auu;

KOMMEHTHUPOBATh ITPOLIECC BHIYUCIECHUS, TIOCTPOCHHUS, PEIICHUS;

OOBSICHATB [TOJYYEHHBIH OTBET € MCII0JIb30BAaHUEM M3YyYEHHON TEPMUHOJIOTHH;

B IPOLECCE JUAIOTOB IO OOCYKIEHUI0 HM3YYEHHOro Marepuaja — 3a7aBaThb BOIIPOCHI,
BBICKA3bIBaTh CY)KJCHMsI, OLIEHUBATh BBICTYIUICHHS YYaCTHMKOB, IPUBOJIUTH JIOKa3aTEIbCTBA CBOEH
IIPABOTHI, IPOSABIIATH ITUKY OOLICHUS;

cO3J1aBaTh B COOTBETCTBUU C yUeOHOI 3a/1auel TEKCThI pa3HOro BUJa — OIMCaHue (Hanpumep,
reOMEeTPUYECKOM (PUTYPBI), paccykaeHue (K mpuMepy, P PelIeHUH 3aauH ), MHCTPYKIHUs (HarpuMep,
U3MEpEeHHue JUIMHBI OTPE3Ka);
OPHEHTHUPOBATHCS B AITOPUTMAX: BOCIIPOU3BOUTh, JOTOIHSITh, HCIIPABIATH 1€ OPMUPOBAHHBIE;
CaMOCTOSITEJILHO COCTaBJIATh TEKCTHI 3a/1aHUH, aHAJIOTMYHBIE TUTIOBBIM U3yYEHHBIM.
PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIe AeiicTBHSA
Camoopranusanus:

IJIAHUPOBATDH HeﬁCTBHH 110 PCUICHUIO yqeGHOﬁ 3a/lavy U1 ITOJIYUCHUA pE3yJibTaTa,

IJIaHUPOBATH OTallbl HpeI[CTOSIIIIGf/'I pa6OTBI, ONpeaACIAThL MOCICAO0BATCIBHOCTD y‘Ie6HBIX

NENCTBUI;

BBITTOJTHSTD npaBuwia  0€30MacHOro UCTIOJIb30BAHUS AIIEKTPOHHBIX CpE/CTB,
IpeJyIaraeMbIX B Ipolecce 00yueHws..

CaMokoHTpOJIBb (pediexcust):

OCYIIECTBISATH KOHTPOJIb IPOIIECcCa U Pe3ysibTaTa CBOCH JesITeIbHOCTH; BEIOUPATh U TIPH

HEO0XOMMOCTH KOPPEKTUPOBATH CIIOCOOBI ICHCTBHIA;

HaxXoJuTh OWHMOKM B CBoel paboTe, yCTaHABIMBAaTh HMX NPUYMHBI, BECTH TIIOUCK ITyTeH
MIPEOJIOJICHUS OIIUOOK;

npeaABUACTL BO3MOXKXHOCTE BO3HUKHOBCHUSA TPYZ[HOCTeﬁ u OIHI/I6OK, npeaycMaTpmuBaThb CIOCOOBI
X TpeaynpexiaeHust (GpopMyIupoBaHUE BOIPOCOB, OOpaIeHWE K YYeOHHUKY, JOTOTHHTEIBHBIM
cpeacTBaM O0y4YeHHsI, B TOM YHUCIIE 3JIE€KTPOHHBIM);

OLICHUBATh PAIIMOHAILHOCTh CBOMX JICUCTBHI, JaBaTh UM KAYECTBEHHYIO XapaKTEPUCTHKY.
CoBMecTHas1 1eSITeJIbHOCTD:

YYacCTBOBAaTh B COBMECTHOW JESITEIBHOCTH: PACIPEACsITh paboTy MEXIy WICHAMH TPYIIITbI
(HampuMep, B cilydae pemIieHusi 3aaad, TpeOyromux mnepedopa OOJBIIOro KOJIMYECTBa BapHaHTOB,
MIPUBEJICHHUS TIPUMEPOB U KOHTPIIPHUMEPOB), COTJIACOBBIBATh MHEHHUS B XOJE TOWCKA JIOKA3aTeIbCTB,
BBIOOpA paIOHATBHOTO CII0c00a, aHaM3a HH(pOpMaIH;

OCYIIIECTBIISITh COBMECTHBI KOHTPOJIb W OIEHKY BBINOJHAEMBIX JICHCTBHIA, TPEABHICTD
BO3MOYKHOCTh BOSHUKHOBEHHS OIIMOOK M TPYAHOCTEH, MPETyCMaTPUBATh MYTH UX MPERYIPEKICHHUS.

IIpeanmeTHbIe pe3yabTaThI

K xoniy o0ydenust B 3 kaacce y o0ydatorierocsi OyayT chOpMHPOBAHBI CIEAYIOMINAE YMEHUS:
YUTAaTh, 3aMIMCHIBaTh, CPABHUBATh, YIOPSAA0UMBaTh yncia B npeaenax 1000;
HAaXOJUTh YUCIIO OOJIbIIeEe MIIM MEHBIIIeE TAHHOTO YHCIIa Ha 33/IaHHOE YHCII0, B 33JaHHOE YKCIIO pa3 (B
npexaenax 1000);



BBITNIOJHATH apu(dMeTH4YecKe IeHCTBUS: CI0KeHHE U BbiunTanue (B npenenax 100 — ycrHo, B ipenenax 1000 — mucbMeHHO), YMHOXKEHHE U JIeJICHUE
Ha 0/IHO3HAYHOE YMCJIO, JieieHue ¢ ocTaTkoM (B npenenax 100 — ycTHO M MHCEMEHHO);
BBITNOJIHATH IEUCTBUS YMHOXKEHHE U JesieHue ¢ yuciamu 0 u 1;
yCTaHaBJIMBATh U COONIIOIATH MOPSAIOK ACHCTBUIN MPU BHIYUCICHUN 3HAUEHHUS YUCIIOBOTO BhIpayKEeHHs (CO CKOOKaMu 1 0e3 CKOOOK), CoJiepKallero
apudmeTnyecKkre AeUCTBUS CIOKEHUS, BBIYUTAHUS, YMHOKEHUS U JICJICHUS;
UCII0JIb30BaTh IIPHU BHIYMCIECHUAX IEPEMECTUTEIBHOE U COUETATEILHOE CBOMCTBA CIIOKEHUS;
HaXOJUTh HEU3BECTHBI KOMIIOHEHT apu(PMETHYECKOro NeHCTBUS;
UCIOJIb30BaTh MPH BBHINOJIHEHUH MPAKTUUECKUX 3aJJaHUN U PeIIeHUH 3a/1a4 €IMHUIBL: JITUHBI (MUJUTUMETP, CAHTUMETD, IEHUMETP, METP, KHWIOMETP), MacChl
(rpamm, KuJIOrpamMm), BpeMeHH (MUHYTA, 4ac, CEKyH/1a), CTOMMOCTH (Koreika, pyoub);
OIPEJIENIATh C MOMOIIBIO HU(POBBIX U aHAIOTOBBIX TPUOOPOB, U3MEPUTENLHBIX HHCTPYMEHTOB JUIMHY (Maccy, BpeMs), BHIIOIHATh IPUKHUIIKY U
OLICHKY pe3yJibTaTa U3MEPEHUH, ONpeNesaTh NPOAOIKUTEIBHOCTh COOBITHUS;
CpaBHUBATh BEJIMYMHBI JJIUHBI, IIJIOLIAI1, MACChl, BPEMEHH, CTOUMOCTH, YCTAaHABIMBAs MEKAY HUIMHU COOTHOIIEHUE «OO0JIbIIE WM MEHBILIE HA WU BY;
Ha3bIBaTh, HAXOJIUTH JOJIO BEJIUYUHBI (TIOJIOBUHA, YETBEPTH);
CpPaBHMBATh BEJIMYMHBI, BBIDAKEHHBIE JOJISIMU;
MCII0JIb30BaTh IIPU PEILIEHUH 3a/]a4 U B IPAKTUUECKUX CUTyalUsIX (IIOKYIIKa TOBapa, ONpeesieHue BPEMEHH, BBIIIOIHEHUE PACYETOB) COOTHOLLIEHUE
MEXy BEINUYMHAMY;
IIPY PELICHUH 33]1a4 BBIIOJHATH CJI0KEHHE U BBIYUTAHUE OJHOPOIHBIX BEJIMYUH, YMHOKEHUE U JIEJICHUE BEJIMYMHbI Ha 0JIHO3HAYHOE YHCIIO;
pelaTh 3aa4i B OIHO-/1Ba JEHCTBUS: IPEACTABIIATH TEKCT 33]a4l, IUITAHUPOBATH X0/l PELICHM S, 3alIMChIBATh PELICHUE U OTBET, AaHAIIM3UPOBATh PELICHUE
(uckaTh Ipyroi crnocod perieHus ), OLleHUBATh OTBET (YCTaHABIMBATh €T0 PEAIUCTUYHOCTD, IPOBEPATH BHIYUCICHUS);
KOHCTPYUPOBATh MPSIMOYTOJIbHUK U3 JaHHBIX (UTYp (KBaAPaTOB), ACTUTH MPSIMOYTOJIbHUK, MHOTOYTOJIbHUK Ha 3aJJaHHbIC YacTH;
CpaBHMBATh (PUTYpHI 110 TUIOMIAU (HAJIOKEHUE, COIIOCTABICHUE YUCIIOBbIX 3HAYCHUI);
HaXOJUTh NEPUMETP MPSIMOYTolIbHUKA (KBaapaTa), IJI0LIalb IPSIMOYTOJIbHUKA (KBapaTa);
pacrno3HaBaTh BEpHbIE (MCTUHHBIE) U HEBEPHBIEC (JIOKHBIE) YTBEPHKACHUS CO CIOBAMHU: «BCE», KHEKOTOPBIE», «H», «KAXKIBII», «ECIH. .., TO...»;
(bopMynHMpoBaTh YTBEPKACHUE (BBIBOJ), CTPOUTD JIOTHYECKHE PACCYKACHUS (OAHO-IBYXIIIArOBbIE), B TOM YHCJIE C UCTIOIb30BAHUEM U3YUEHHBIX
CBSI30K;
KJaccu(uuupoBaTh 00BEKTHI 1O OJJHOMY-/IBYM IIPU3HAKAM;
U3BJIEKATh, UCIIOJIB30BaTh NHPOPMAIUIO, IIPECTABICHHYIO Ha MPOCTENIINX AUarpaMmax, B Ta0aumax (Hanpumep, pacirucaHue, pexxuM paboTsl), Ha
IpeMeTax MOBCETHEBHOM JKU3HU (HapuUMep, SpJbIK, STUKETKA), a TAK)KE CTPYKTYpUPOBATh MH(OPMAIIHIO: 3alOJIHATh NpOCTeiine TabInIbl;
COCTaBJIATH IJIaH BBIMOJIHEHHS Y4€OHOTO 3a/1aHUS U CIIEI0OBATh €MY, BBIIIOJIHATD JEHCTBUS 110 AJITOPUTMY;
CpaBHUBATh MaTeMaTUYECKHUE OOBEKTHI (HAXOAUTh 0OlIee, pa3InyHOe, YHUKAJIBHOE);
BbIOMpATh BEPHOE pEIICHHE MaTEMaTHYECKON 3aJauu.
K koH1y 00y4enus B 4 kJjacce y oOyuatorierocst OyayTr chopMUpOBaHbI CIEAYIOIINE YMEHUS:
YUTAaTh, 3aMUCHIBaTh, CPABHUBATH, YIOPSA0YMBATh MHOIO3HAUHbIE YUCIIA;
HaXO/UTh YUCIIO OOJIbIlIeE MU MEHBIIIEE JaHHOTO YHCia Ha 33/1aHHOE YMCIIO, B 3aJaHHOE YUCIIO pa3;
BBIMOJHATh apU(PMETUUECKUEe JEHCTBUS: CIOKEHHWE U BBIYUTAHHE C MHOTO3HAYHBIMU YKCIaMH MUCbMEHHO (B mpenenax 100 — ycTHO),



YMHOXEHHE U JIeJIEHHEe MHOTO3HAYHOI'0 YKCJa Ha OJIHO3HAYHOE, IBY3HAYHOE YHMCIIO MUCbMEHHO (B npeaenax 100 — ycTHO), AefieHue ¢ OCTaTKOM —
nucbMeHHo (B penenax 1000);

BBIUUCIISATH 3HAUEHHUE YHCIOBOTO BbIpaXKEeHUs (CO CKOOKamH Uit 6e3 cko0oK), copepkaiero 2—4 apupmMeTHueckux AeWCTBUS, UCIOIb30BaTh IpU
BBIYMCIICHUSIX U3yYCHHbIE CBOMCTBA apu(METUUECKUX ACHCTBU;

BBITNIOJHATH MPUKUJIKY pPe3Yy/IbTaTa BEIYUCICHUH, IPOBEPKY MOIYYEHHOTO OTBETA I10 KPUTEPUSIM: JOCTOBEPHOCTD (PEaJIbHOCTD), COOTBETCTBHE
IIPAaBUIIy (QITOPUTMY), @ TAKKE C IOMOLIBIO KaIbKYJIATOPA;

HaXOJUTb JIOJIF0 BETUYHUHBI, BEIMYUHY TI0 €€ JI0JIE;

HAaXO/IUTh HEU3BECTHBI KOMIIOHEHT apu(METUYECKOTO IEHCTBHS;

MCII0JIb30BaTh €AMHUIIBI BEJIMYUH MPU PEUICHUH 3a/1a4 (JUIMHA, Macca, BpeMsi, BMECTUMOCTh, CTOUMOCTb, TUIOIIA b, CKOPOCTH);

UCIOJIb30BATh MPHU PEIICHUH 3a/1a4 €AMHULBI JJTUHBI (MAJITUMETP, CAHTUMETD, ACLUMETP, METP, KUIOMETP), Macchl (rpaMM, KWJIOrpamMmMm, IIEHTHED,
TOHHA), BPEMEHH (CEKyH/1a, MUHYTA, Yac, CYyTKH, HEAEJSI, MECSII, T0J1), BMECTUMOCTU (JIUTP), CTOUMOCTH (Komelka, py0is), ruiomaan (KBaapaTHBIA METp,
KBaJpaTHBIN IeUMETP, KBaAPAaTHBI CAHTUMETP), CKOPOCTH (KHJIOMETP B 4ac);

MCII0JIb30BaTh IIPU PEILIEHUU TEKCTOBBIX 3a/1a4 U B MPAKTUYECKUX CUTYALUSIX COOTHOLICHUS MEXKIY CKOPOCThIO, BpDEMEHEM U IIPONICHHBIM ITyTEM,
MEXy IPOU3BOIUTEILHOCTBIO, BpEMEHEM U 00BbEMOM PabOTHI;

OTIpEEIIATh C MOMOILBIO IU(POBBIX U aHAJOTOBBIX MPUOOPOB Maccy MpeAMETa, TEMIIEpaTypy (HanpuMep, BObl, BO3AyXa B IOMEIIEHUN),
BMECTUMOCTD C TIOMOIIIbIO U3MEPUTEIIBHBIX COCYI0B, IPUKUJIKY M OLIEHKY pe3y/IbTaTa U3MEPEHUI;

peliaTh TeKCTOBBIE 3aJjaul B 13 1elicTBUS, BBIIOIHATH IPpeoOpa3oBaHKe 3a/1aHHbIX BEIHYMH, BBIOUPATD NP PEIICHUN MOIXOSAIINE CIIOCOOBI
BBIYUCIICHHS], COYETasl yCTHBIE U MMCbMEHHbIE BHIYMCICHUS U UCIOJb3Ys, IPU HEOOXOIUMOCTH, BEIUMCIIUTENIbHBI YCTPOICTBA, OLIEHUBATD MOJTyYSHHBIH
pe3ysbTaT 0 KPUTEPUSIM: PEaIbHOCTh, COOTBETCTBUE YCIOBHIO;

pelaTh MpakTUYECKUE 3a/1a4H, CBSI3aHHbBIE C TOBCEAHEBHOM KU3HBIO (HaIpUMeEp, MOKYIKa TOBapa, ONpeeeHle BpEMEHH, BHIIIOJIHEHNE pacuéToB), B
TOM YHCJIE C U30BITOYHBIMH JIaHHBIMH, HAXOJUTh HEJOCTAIOLIYI0 HHPOPMAIUIO (Hapumep, U3 TabJIul, CXeM), HaXOUTh pPa3In4yHbIe CIIOCOObI peIIeHHUS,;

pas3nuyaTh OKPYKHOCTb U KPYT, U300paXkaTh C MOMOIIbIO LIUPKYJISL U JIMHEHKH OKPYXHOCTh 3a/JaHHOTO pajnyca;

pa3nnyaTh U300paKeHHs MPOCTEUIINX IPOCTPAHCTBEHHBIX (uUryp (uap, Ky0, IMIMHIP, KOHYC, TUPaMU/a), Paclio3HaBaTh B IPOCTEHIINX CIIydasx
IPOEKIMH MTPEIMETOB OKPYKAIOIIEro MUpa Ha IIOCKOCThH (I0J1, CTEHY);

BBITNIOJIHATH pa3OreHue (MoKa3bIBaTh HAa PUCYHKE, YEepTEXke) MpocTeiiei cocTaBHON (PUTyphl HA MPSAMOYTOJBHUKH (KBaJIpaThl), HAXOUTh IIEPUMETP
U IIo1a b GUryp, COCTaBICHHBIX U3 ABYX-TPEX MPSIMOYTOJIbHUKOB (KBaJpaTOB);

pacrno3HaBaTh BepHble (MCTUHHBIE) U HEBEPHBIE (JIOXKHBIE) YTBEPKACHHUSI, IPUBOIUTH IPUMEpP, KOHTPIIPUMED;

(bopMynMpoBaTh YTBEPKACHUE (BBIBOJ), CTPOUTH JIOTUYECKHUE PACCYKACHUS (IBYX- TPEXILATOBBIE);

KJIacCU(UIUPOBATh OOBEKTHI 110 33JaHHBIM HJIM CAMOCTOSITENIbHO YCTAHOBJIEHHBIM OJIHOMY-ABYM IPU3HAKAM;

U3BJICKATh U UCIIOJIb30BATh JUUIsl BHIIOJIHEHUS 3a/1aHUI U peleHus 3a1a4 MH(OopMaIuio, MpeICTaBICHHYIO Ha POCTEHIINX CTOIOYATHIX uarpaMmMax,
B TaOJIUIaX C JAHHBIMU O PeajbHBIX MPOIECCax U SBJICHUAX OKPYKaIOLIEro Mupa (Hanpumep, KajleHJapb, pacliucaHue), B IpeIMeTax [OBCEAHEBHON KU3HU
(HammpuMep, cUeT, MEHIO, Mpaiic-11cT, 00bsBICHUE);

3aMOJIHATh JAaHHBIMU MIPEIOKEHHYIO Ta0JINIly, CTOJIOUATYIO AUArPAMMY;

UCIIOJIb30BaTh (POPMATIM30BAHHBIE ONUCAHMS [TOCIEI0BATEIbHOCTH JEUCTBUH (QITOPUTM, IUIAH, CXeMa) B IPAKTHYECKUX U YUEOHBIX CUTYAIHSIX,
JIOTIOJIHATD aJTOPUTM, YIIOPSIOYUBATh LIaryu alropuTMa;



COCTaBJISITh MOJIENIb TEKCTOBOM 3a/1a4M, YUCIOBOE BBIPAKEHUE;
BBIOMPATh PAlMOHAIIBHOE PELICHHUE 33aul, HAXOAUTh BCE BEPHbBIC PEILICHUS U3 MTPEI0KEHHBIX.
2.Conep:xanue yueOHOT0 NpeaMeTa
OcHOBHOE cojiepKaHue 00y4YeHuUs B IpOorpaMMe 1o MaTeMaThKe MPEICTaBICHO pasaenamMu: «Hucna u BeIuuuHb», «ApUpMeTHIecKue AeUCTBUSY,
«TekcroBble 3anaun», «lIpocTpaHCTBEHHbIE OTHOIIEHHUS M Te€OMETpUYECKue (QUryps»,
«Matemaruueckas UHPOpMaLUs».
3 kaace
Yuciia ¥ BeJIMYHHBI
Uucnma B mpegenmax  1000:  yrenme, 3ammch, CpaBHEHWE, IPEACTABICHHE B BUJAEC CyMMBI PaspsAHBIX claraeMmbix. PaBeHCTBa u
HEPABEHCTBA: YTCHHE, COCTABIICHUE. Y BEJIMUEHNUE WM YMEHBIIECHNE YHCiIa B HECKOJIBKO pa3. KpaTHoe cpaBHEHME duCel.
Macca (equHuIIa Macchl — FpaMM), COOTHOILLIEHUE MEK/y KHJIOTPaMMOM U IPAMMOM, OTHOILIEHUS «TsKEJIee-JIerde Ha...», «TsSKellee-JIerde B...».
CroumocTh (equHMILIBI — pyOJib, KOTEHKa), YCTAHOBJICHHE OTHOILIEHHS «JIOPO’Ke- JCLIEBIIE Ha...», «I0poXKe-aeuieBie B...». COOTHOIIEHUE «IIEeHa,
KOJIMYECTBO, CTOMMOCTb» B IPAKTUYECKON CUTYaIUU.
Bpems (enuHuMIIa BpeMEHM — CEKyH[Ja), YCTAaHOBJIGHUE OTHOILIEHUS «ObICTpee- MEIJIEHHee Ha...», «OblcTpee-MenieHHee B...». CooTHoIIeHHE
«Hayaylo, OKOHYaHHE, IPOAOIKUTEIBLHOCTh COOBITUS B MPAKTUUYECKOM CUTYaIUH.
JlnuHa (€AMHULIB! ATTMHBI — MUJUIUMETP, KWIOMETP), COOTHOILIICHUE MKy BEJIMYMHAMU B npesienax Thicssuyd. CpaBHEHHE OOBEKTOB IO JJTHHE.
[Tnomanp (eAMHUIIBI TUIOIAIN — KBaJPATHBIN METp, KBaJpAaTHbIN CAHTUMETp, KBaJAPAaTHBIA JEeUMETp, KBaJpaTHbII MeTp). CpaBHEHHE 0OBEKTOB 110
IUIOLIA/IN.
Apudmernyeckne AeiicTBUs
VYcTHBIE BBIYUCIIEHHUS, CBOAUMBIE K aAeicTBUsIM B mpenenax 100 (TabnuyHoe M BHETAOIMYHOE YMHOXXEHME, JEJCHHE, ACUCTBUS C KPYIJIBIMU
YUCTIAMH ).
[IncemenHoe cnoxxenue, Berantanue yucen B npenenax 1000. deicteusa ¢ uncaamu 0 u 1.
[TucbMeHHOE YMHOXKEHHUE B CTOJIOUK, MUCbMEHHOE JIefieHHe YroykoM. [IncbMeHHOe yMHOXKEHuE, eJIeHHe Ha 0IHO3HauHoe yucio B npenenax 100.
[IpoBepka pe3ynbpTaTa BeIUMCIEHUs (IPUKHIKA WU OLIEHKA pe3yiibTaTa, 00paTHOE AecTBUE, IPUMEHEHUE allTOPUTMA, UCIIO0JIb30BAHNE KAJIbKYIATOPA).
IlepemecTuTeNnbHOE, COYETATEIBHOE CBOMCTBA  CIIOKEHMS, YMHOJXKEHHUS IIpU BBIUMCIICHHUSX.
HaxoxaeHne Hen3BeCTHOrO KOMIIOHEHTa apU(PMETHUECKOT 0 JIeHCTBHUS.
[Topsimox nedcTBUI B YMCIOBOM BBIPQKEHUH, 3HAUEHUE YMCIOBOTO BBIPAKEHUS, COJIEPIKALIEr0 HECKOJbKO AEUCTBUM (co ckoOkamu uiam 6e3
CKO0OOK), ¢ BerurcieHusiMu B npezgenax 1000.
OnHOPOHBIE BEIMYUHBI: CII0)KEHHUE U BEIUUTAHHUE.
TexcTroBble 3aga4n
Paborta ¢ TekcToBOW 3adaueil: aHaIW3 JaHHBIX M OTHOLICHWMH, NMpEACTaBIEHUE Ha MOJENH, IUIAHUPOBAHHE XOAa PELICHUs 3a7ayd, pelIeHHe
apumernyeckuM crnocoboM. 3ajaud Ha IOHMMAaHHE CMBbICIa apU(PMETHUYEeCKUX AEHCTBHM (B TOM YHCIE [EJIEHHUS C OCTaTKOM), OTHOIICHUM
(«OosnplIe-MeHbILE HA...», «OOJbIIe-MEHbIIE B...»), 3aBUCUMOCTEH («KYIUIA-IIPOJaXka, pacyéT BpeMEHH, KOJHMUYECTBa), Ha CpaBHEHHE (Pa3HOCTHOE,
KpaTHOE). 3aluCh peUIeHHs 3aa4u 10 JEHCTBUAM U ¢ IOMOIIbIO YHCIOBOI0O BhIpaxkeHus. [IpoBepka pelieHus U OlieHKa MOJIy4€HHOTO pe3ybTara.
Jlonss ~ BenWYWHBL:  TNOJOBHMHA,  TpeTb,  YETBEpTh,  IATass,  JecATas  4acTb B NPAaKTHUECKON cuTyauuu. CpaBHEHHME HOJEN ONHOMI



BEJIMYMHBI. 3a71a4u HAa HAXO0XK/IC€HUE 01 BETUYUHBI.
IIpocTpancTBeHHBIC OTHOLICHHUS M TeOMeTpHYeCKHe (purypnbl

KoncrpynpoBanue reomerpruyeckux Guryp (pazouenue Gurypbl Ha 4acTH, COCTaBJIeHUE (GUTYpPHI U3 YacTel ).

IlepumeTp MHOTOYrOJIbHUKA: U3MEPEHNE, BBIYMCIICHUE, 3aIIUCh PABEHCTBA.

W3mepenue momiaay, 3amuch pe3yibTaTa M3MEpPEHHs] B KBAJpPaTHBIX CaHTUMETpax. BuluucieHue miomaau NpsMOYrojibHHKa (KBajapara) C
3aJJaHHBIMM CTOPOHAMH, 3alIUCh paBeHCTBA. M300pakeHne Ha KieTyaToi OyMmare MpsiMOyrojbHHUKA € 33aHHBIM 3HaYEHUEM ILIOLIA/IH.

MaremaTtuyeckast HH(popManus
Knaccugukanus 06beKTOB MO IBYM IPU3HAKAM.
BepHbie (MCTHHHBIE) U HEBEpHbIE (JIOXKHBIE) YTBEPXKACHMS: KOHCTPYHMPOBAaHUE, MpoBepka. Jlornueckue paccyX A€HHUsI CO CBSI3KAMH «ECIHU
..y TO ...», «II03TOMY»,
«GHAYUT.

M3BneueHne M MCIOJIb30BaHME Ul BBINOJIHEHUS 33aJaHMi WH(GOpMalMM, NPEJCTAaBICHHOM B TaONMLAX C JAHHBIMH O peajbHBIX INpOLEccax U
SIBJIGHUSIX OKPY’KAIOLIETo MHpa (HalpuMep, paclucaHue YpPOKOB, JBH)KEHUsS aBTOOYCOB, II0€3/10B), BHECEHHUE JAHHBIX B TaOJUIly, AOMOJIHEHUE YepTeka
JAHHBIMU.

dopMalIi30BaHHOE OMUCAHKE MTOCIIE0BATEILHOCTH ACUCTBUN (MHCTPYKIIMS, IJIaH, CXEMa, aJITOPUTM).

Cronbuaras auarpamma: YTeHHE, UCIIOJIb30BaHHE JAHHBIX JUIS PEIICHHUs YYEOHBIX U MPAKTUYECKHUX 3a/1a4.

ANropuT™MbBl U3Y4EHHsS MaTepuana, BBINOJHEHHS OOy4yaloUIMX M TECTOBBIX 3aJaHMM Ha JOCTYNHBIX 3JIEKTPOHHBIX CPEACTBaX OOyueHHs
(MHTEpaKTUBHOM JOCKE, KOMIIBIOTEPE, IPYIUX YCTPOMCTBAX).

4 xJaace
Yuciia ¥ BeJIMYUHBI

Yucna B mpenenax MHJUIMOHA: YTEHHE, 3allMCh, MOPA3psIHOE CpaBHEHUE ymopsjaoueHue. Yucio, Oosblliee WM MEHbLIEEe JAHHOIO yHucia Ha
3aJJaHHOE YMCIIO Pa3psAIHbIX €IMHUL, B 33/IaHHOE YUCIIO Pa3.

Bennuunsl: cpaBHeHHE OOBEKTOB MO Macce, JUIMHE, TUIOIAAH, BMECTUMOCTU. ENUHMIIBI MacChl M COOTHOILICHHUS MEXJy HUMH: — IIEHTHED,

TOHHA.

Envnunbl BpeMeHU (CyTKH, HEJENs, MeCsL, TOA, BEK), COOTHOLIEHUS MEX1y HUMHU. EQUHULBI JUIMHBI (MUJUIMMETpP, CAHTUMETP, AELUMETpP, METD,
KHJIOMETp), Tiouaan (KBaJpaTHbI MeTp, KBaJpaTHbII CAHTUMETP),BMECTUMOCTHU (JIUTP),CKOPOCTU (KUJIOMETPbl B Yac, METpPbl B MHHYTY, METpPHl B
cexkyHny). CooTHomeHue Mexnay eauHunamu B npenenax 100 000.

Jlo71s1 BETUYMHBI BPEMEHU, MACChI, AJTUHBI.

Apudmernyeckne AeiicTBUs

[TuceMeHHOE co’keHue, BRIYUTaHHE MHOTO3HAYHBIX YMCEN B Ipenenax MuuinoHa. [lucbMeHHOe yMHOMKEHUE, JeJIeHUe MHOTO3HAUHbIX YHCENl Ha
olHO3HA4HOE (nBYy3HauHOE) yucio B npeaenax 100 000. [Jenenue c octatkom. YMHOxkeHHe u aenenue va 10, 100, 1000.

CpoiicTBa apu(pMETHUECKUX NEHCTBUI M HUX IPUMEHEHUE JUisl BblUuuCiIeHUH. [loMCK  3HAUeHHsT YHUCIOBOTO  BBIPAXEHHS, COJEPIKaIIEro
Heckosbko aedctBuil B npenenax 100 000. IIposepka pe3ysbraTa BEIUMCIEHUH, B TOM YHCIIE C IIOMOILBIO KAJIbKYJIATOPA.

PaBeHcTBO, copepikalliee HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOT0 AEUCTBUS: 3aCh, HAX0X/IEHUE HEU3BECTHOTO KOMIIOHEHTA.

YMHOKX€EHUE U AeTIEHUE BEINYMHBI HA OJIHO3HAYHOE YUCIIO.



TexcTroBble 3aga4n

Pabora ¢ TekcTOBOM 3a/1auel, peleHne KOTOpoi COAepKUT 2—3 AeUCTBUS: aHAJIU3, IPEACTAaBICHNE HA MO/, IUIAHUPOBAHHUE U 3alUCh PELICHMUS,
IIPOBEpPKa pEIICHHUs M OTBETa. AHAIM3 3aBUCHUMOCTEH, XapaKTEepPU3YIOIIMX IPOLECCHl: JBMKEHHUS (CKOPOCTh, BpeMs, MPONACHHBIN IyTbh), pabOTHI
(MpOU3BOAUTENBHOCTD, BpeMsl, 00bEM palbOoThl), KYIUIU-IPOJAXH (Ll€HA, KOJUYECTBO, CTOMMOCTb) M pElIeHHE COOTBETCTBYIOUIMX 3a/ad. 3ajadyd Ha
YCTaHOBJIEHHE BpEMEHU (Haydasio, IpOAOKUTEILHOCTh U OKOHUYAHUE COOBITHUS), pacuéTa KOJIMYECTBa, pacXxoa, U3MEHEHHs. 3a1a4u Ha HaX0XKJIEHUE 10U
BEIMYMHBI, BEIUYMHBI MO0 €€ pgone. Pa3Hble cnocoObl pelieHuss HEKOTOPBIX BUAOB M3Y4eHHBIX 3a1ad. OdopmieHue pemeHus 1o AECHCTBHIM C
MOSICHEHHEM, 10 BOIIPOCaM, C TOMOUIbIO YHCIOBOTO BBHIPAYKEHUSI.

IIpocTpancTBeHHbIC OTHOLICHHUS M TeOMeTPpHYeCKHe (PUrypbl

Harnsgaelie npeacTaBieHns 0 CAMMETPUU.

OKpy>XHOCTb, KpYT: paclo3HaBaHue M n3o0pakeHue. IlocTpoeHne OKpyXHOCTH 3aJaHHOro paaumyca. IlocTpoeHue M3y4eHHBIX I€OMETPUYECKHX
¢Guryp ¢ nomoupl0 JUHEHKH, YrojJbHUKA, HUPKYJs. PaznuueHue, Ha3blBaHUE NMPOCTPAHCTBEHHBIX I'€OMETpUUYECKUX (uryp (Ten): map, KyO, HHIUHAID,
KOHYC, TUPAMHU/JIA.

KonctpynpoBanue: pazouenue Gurypsl Ha NpsSMOYTOJbHUKU (KBaJpaThl), COCTaBIEHUE QUTYp U3 MPAMOYTOJIbHUKOB WA KBaJIpaToB.

[Tepumerp, miomians GUrypsl, COCTaBIEHHON U3 IBYX-TPEX MPSIMOYTOJIbHUKOB (KBaJpaTOB).

MaremaTtuyeckast HH(popManus

PabGota ¢  yTBepKIEHUSAMHM: KOHCTPYUPOBaHHE, IPOBEpKAa HMCTUHHOCTH.
CocraBiieHre U IPOBEPKa JIOTHYECKUX PACCYKJICHUN MPU pELICHUN 3a1a4.

JlaHHBIE O pealbHBIX IMpOLECCaxX M SIBICHUSAX OKPYKAIOIIEr0 MHUpPA, NPEACTaBICHHbIE HAa JAMarpamMmax, cxemax, B Tabmumax, Texctax. COop
MaTeMaTUYeCKUX JIaHHBIX O 3aJaHHOM OOBEeKTe (YucIie, BEeIMYUHE, reomeTpudeckoit ¢urype). [lonck napopmanuu B CHOpaBOYHOM  JIUTEpaType,
WntepHere. 3anuch MHPOPMALUU B PeIOKEHHON TabuIle, Ha CTOI0YATON quarpaMmme.

JlocTynHbIE 3JIEKTPOHHBIE CpeACTBa OOy4YeHHs, MOCOOUs, TPEHaKEPHI, UX MCIIOJIB30BAHUE IOJ] PYKOBOJICTBOM II€Jarora M CaMOCTOSITENIbHOE.
ITpaBuia 6e3omacHOi paboOTHI ¢ 3JIEKTPOHHBIMU UCTOUHUKAMU HH(pOpMalMU (3JIeKTpoHHas GopMa yueOHMKa, SJICKTPOHHBIE CIIOBapH, 00pa30BaTelIbHbIE
CallThl, OPUEHTUPOBAHHbBIE HA 00YYAIOIIUXCS HA4aJIbHOTO 00111ero o0pa3oBaHMUs).

AJNTrOpUTMBI peLICHUS U3YYCHHBIX YUEOHBIX U MPAKTUUECKUX 33/1a4.



3. TemaTuueckoe IJIAHHPOBAaHHE C ONIPEACTCHUEM OCHOBHBIX BH/10B yqeﬁﬂoﬁ AeATECJIbHOCTH oﬁyqalonmxca HAYAJbHOI'0 00IEero 06pa30BaHHﬂ

3 ki1acce
No HanmenoBanue Kommuectso [IporpammHoOe coaepxanue
/o pa3zienoB U TeM 4acoB XapaKkTepuCTUKa 1eATEIbHOCTH 00YyUaIOINXCs
y4eOHOro nmpeaMeTa
Pa3zgen 1. Unciia 1 BeJTHYUHDI
1.1 |Ywucna 10 Uucna B npegenax 1000: urenune, |YcTHas U MUCbMEHHAs paboTa ¢ YUCIIaMU: COCTABJICHUE U

3al1Ch, CPABHEHHE,
IIPEJCTABICHUE B BUJE CYMMBI
paspsiAHBIX Clarac€MbIX.
PaBeHcTBa M HepaBeHCTBa:!
YTEHHE, COCTABJICHUE.
VYBenuuenue/
YMCHBIICHHUEC YUCJIA B
HECKOJIBKO pa3.
Kpatnoe cpaBHeHUE yncen

YTEHHE, CPABHEHUE U YIIOPSJI0UEHUE, IPEACTABICHUE B BUE
CYMMBI pa3psIHBIX ClIaraéMbIX U JOTOJHEHUE J0 3aJaHHOTO
quclia; BEIOOp YKCeN C 3aJaHHBIMU CBOMCTBAMU (YMCIIO €IMHULL
paspsina, 4€THOCTH | T. 11.). [IpakTudeckas pabora: paznuyeHue,
Ha3bIBAaHUE U 3aMCh MAaTEMaTHUYECKUX TEPMUHOB, 3HAKOB; UX
UCIIO0JIb30BaHUE HA NMMChME U B peUH Ipu (popMyIupOBaHUH
BbIBOJIa, 00BSCHEHUU OTBETA, BEJCHUH MAaTEMaTUYECKUX 3aIHCEH.
Pabota B mapax/rpynmax. OGHapyKeHue 1 MPOBEpKa OOIIETO
CBOMCTBA I'PYIIIbI YUCEJI, IOUCK YHUKAJIBHBIX CBOMCTB YHCIIa U3
TPYIIITBI YHCE.

VYipakHeHus: UCIIOJIb30BaHUE JIATUHCKUX OYKB JJIs 3aIIUCU
CBOMCTB apu(PMETHIECKUX IEeHCTBUM, 0003HAUCHHMS
reoMeTpHUecKuX Guryp.

Urpei-copeBHOBaHUS, CBSI3aHHBIE C aHATU30M MaTeMaTHYECKOTO
TEKCTa, paclpezesieHueM Yucell (Ipyrux 00ObeKTOB) Ha IPYIIIBI IO
OJTHOMY-JIByM CYIIECTBEHHBIM OCHOBaHHSM, IIPE/ICTaBICHHUEM
YHCIIa pa3HbIMU CIoco0amH (B BUJE IPEIMETHOM MOJIETH, CYMMBI
paspsAHbIX CIAaraeMblX, CIIOBECHOW MM LU(PPOBOMA 3aIIUCH),
MCIOJIb30BAHNUEM YHUCIIOBBIX JIaHHBIX JUIS OCTPOCHHUS
YTBEP)KICHUS, MAaTEMAaTHUECKOTO TEKCTA C YUCIOBBIMU JaHHBIMU
(Hanpumep, TeKCTa OOBSICHEHHSI) U IPOBEPKU €r0 HCTUHHOCTH.




1.2

Bennuunb!

Macca (equHuIIa MacCHI —
IPaMM);COOTHOIIECHUE MEXKITY
KHJIOTPAMMOM U TPaMMOM;
OTHOIIIEHHE «TsDKernee/Ierye
Ha/BY.

CroumocTs (e1MHULIBI — PyOIIb,
KOIlelKa); yCTaHOBJICHHUE
OTHOILICHHUS «J10pO’Ke/ IeIIeBIe
Ha/BY.

CoOTHOIIIEHHE «IICHAa,
KOJIMYECTBO, CTOUMOCTB) B
MIPAKTHUYECKON CUTYaLlNN.
Bpewmst (enunuma BpeMeHu —
CEKYH/1a); YCTAaHOBJICHUE
OTHOLIEHUS «ObIcTpee/
MeJIJICHHEee Ha/B.
CoOTHOIIICHUE «HAYAIIO,
OKOHYaHUE, IIPOAOJIKUTEILHOCTD

COOBITHS» B TPAKTHYECKON
CUTYaLHH.

JlnuHa (e1uHULA JUTHHBI —
MUJUIAMETP, KUJIOMETP);
COOTHOILIEHUE MEXKIY
BEJIMYMHAMU B IIpE/IeIaX ThICAYHU.

[Tnomane (eMHULIBI IIOIIATN —
KBaJPATHBIA METpP, KBaIpaTHbIN
CaHTHMETP, KBaJIpaTHBIN
JIIIUMETP, KBaJJPATHBIN METP)

VYuebHblil quanor: 006cyKaeHrne NPAaKTUIECKUX CUTYallui, B
KOTOPBIX H€06XOI[I/IM nepexona OT OAHUX CAUHHUL U3MCPCHUA
BEJIMYMHBI K IPYTUM.

VYcranosnenue oTHoueHus (0oble, MEHBIIIE, PABHO) MEXIY

S3HAYCHUAMU BCIIMYUHELI, IPEACTABIICHHBIMHA B PA3HBIX CAUHUIIAX.

[IpuMeHeHne COOTHOLIEHNH MEXKy BETMIMHAMH B CUTYaIHSIX
KYIUTU-TIPOJIAXKH, IBYDKCHUS, pa0boThl. [Ipukuika 3HaueHHs
BEJIMYMHBI HA I71a3, IPOBEpKA U3MEPEHUEM, PACUETAMU.
MogenupoBaHue: UCIOJIb30BAaHUE IPEAMETHON MOACIHN JIst
WJUTFOCTPAIIMH 3aBUCUMOCTH MEXKy BeJIMunHaMHu (Oosibiie/
MEHBIIIE), XO/1a BBITIOJHEHUS apu(PMETHIECKUX JCHUCTBHUMA

C BeJINYMHAMH (CIOXKEHUE, BHIYUTAHUE, YBETUUYCHUE/
YMEHBIIIEHNE B HECKOJIBKO pa3) B CIIydasX, CBOAUMBIX K
YCTHBIM BBIUHCIICHUSM.

KommenTupoBanue nepexojia OT OAHUX €AUHUI] K APYTHM
(omHOpoaHBEIM). [IpomieneBTHKA HCCIEA0BATEIBCKON PaOOTHI:
OTIPEAETSATH C TOMOIIBIO IU(PPOBBIX AHATIOTOBBIX MPUOOPOB,
M3MEPUTENIbHBIX MHCTPYMEHTOB JUTHHY, MacCy, BpeMs;
BBITIONTHATH IPUKUJIKY U OIICHKY PE3yJIbTaTa U3MEPCHHUIA;
OTIPEAETATh MPOAOKUTEIHHOCTh COOBITUS




Hroro no pazneny
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Pa3nen 2. Apudmernyeckue geicTBust

2.1

Brraucnenus

40

VY cTHBIE BBIYUCIICHUS,
CBOJMMBIE K JICHCTBUSAM B
npexaenax 100 (trabauvroe u
BHETAOJIMYHOE YMHOKEHHE,
Jenenne, TeUCTBUS C
KPYIJIBIMUYHUCIIAMH).
IInceMeHHOE Cl1OKEHHE,
BBIYUTAHUE YHUCET B IPEEIIax
1000.

JeiictBus ¢ uncimamu 0 u 1.

[InceMeHHOE YMHOKEHUE B
CTOJIOMK, MUCbMEHHOE JIeJICHHE
YTOJIKOM.

[InceMeHHOE YMHOKEHHUE, IETICHUE

Ha 0/IHO3HAYHOE YMCJIO B Ipezesax
100.

[IpoBepka pe3ynbraTa BEIYUCICHUS
(MpUKHIIKA WM OLIEHKA
pe3ynbTara, 00paTHOE JEHCTBUE,
MIPUMEHEHUE aITOPUTMA,
HCIOJIb30BAHUE KAJIBKYIIATOPA).
IlepemecTurensHoe,

COYETaTEIIbHOE CBOMCTBA CIIOKEHMS,
YMHO>KEHUS TIPU BEIYUCIICHUSX

YrpaKHEHUS: YCTHBIC H TUChbMEHHBIC IPUEMBI BEIYHUCIICHHH.

Y CTHOE BBIUMCIICHHE B CTy4asX,CBOANMBIX K JCHCTBHSIM B
npeaenax 100 (aeicTBUs ¢ AeCATKaMH, COTHIMU, YMHOKECHHE U
nenennena 1, 10, 100).

HeiicTBus ¢ uncnamu O u 1.

[Tpukuaka pe3ynbTaTa BBIMOTHEHUS ACHCTBHUS.
KommeHTHupoBaHue x0/1a BBIYUCICHUHN ¢ UCTIOTB30BAaHUEM
MaTeMaTH4eCKON TePMUHOIOTUH.

[TpumeHeHre paBUII MOPSIKA BHIIOTHEHUS JCWCTBUH B
MIPEUIOKEHHON CUTYallUU U IPH KOHCTPYHPOBAHUE YHCIIOBOTO
BBIPAKEHUS C 3aJJaHHBIM ITOPSIKOM BBITIOTHEHUS IEHCTBUIA.
CpaBHEHHE YUCIIOBBIX BBIPAXKEHUN 0€3 BHIUMCIICHUH.
YnpaxxHeHHne Ha CAMOKOHTPOIIb: 00CYKIEHHE BO3MOKHBIX
OLIMOOK B BBIYUCIICHUSX 10 aJITOPUTMY, IPU HAXOXKICHUN
3HAYEHUS YHUCIOBOTO BHIPAKECHUSI.

OreHka paMoOHATBHOCTH BBIYUCIICHU.

[IpoBepka xo/1a 1 pe3ysibTaTa BHIMOJTHEHUS JCHCTBUSI.
JuddepeHunpoBanHoe 3aaHKe: IPUBEACHUE IPUMEPOB,
WUTIOCTPUPYIOLTUX CMBICIT JCJIEHUSI C OCTATKOM, HHTEpIIpe-
TaIMIO Pe3yJIbTaTa JICJICHUS B MPAKTUICCKON CUTYAIIHH.
OdopmiieHne MaTeMaTUYEeCKOM 3aliCU: COCTaBJIEHUE U IIPOBEpPKa
MIPABUJILHOCTH MAaTEeMATHICCKUX YTBEPKICHUH OTHOCHTEIIHHO
Habopa MaTeMaTHYeCKUX 0OBEKTOB (YMCEI, BEJTMYMH, YACIOBBIX
BBIpa)KEHUH, reomeTpuieckux ¢uryp). Habmonenue
3aKOHOMEPHOCTEM, 00ILEro U Pa3IyHOr0 B XOJI€ BHIIIOJHEHUS
JeCTBUI OHOM CTYyIEHU (CI0KEHUSI- BHIUUTAHUS, YMHOKEHUSI-
JeneHus ). Y IPaKHEHUS: aITOPUTMBI CJI0KECHUS U BBIYUTAHUS
TPEX3HAYHBIX YKCEI, IETICHUS C OCTATKOM.

Pa6ora B mapax/rpynmnax: cocTaBieHHe UHCTPYKIIUN




YMHOXCHUS/TICTICHHS HA KPYTJI0€ YHCIIO0, IeIICHUS
YHCel TO00POM

aHaJIN3 IaHHBIX U OTHOILEHUH,
IIPEJCTaBICHUE HA MOJEIIH,
IUIAHUPOBAHUE X0/1a PELICHHUS
3aJlauM, peuieHue
apu(pMETHYECKUM CIIOCOOOM.
3anuce pemeHus 3a1a4u 1Mo
JNIEUCTBUSIM U C IIOMOIIBIO
YHCJIOBOTO BBIPAKEHUS.
[IpoBepka pemeHns 1 OueHKa
IIOJIyYE€HHOTO pe3ysbTaTa

2.2 YuciioBble BbIpaXKEHUS 7 Haxoxnenre Hen3BeCTHOTO MogenupoBaHue: UCTIOIB30BAHKUE MPEIMETHBIX MOJIEICH ISt
KOMIIOHEHT apu(pMETHYECKOrO o0BsicHeHUs crioco0a (mpuéma) Hax0XKICHHSI HEU3BECTHOIO
JENUCTBUS. KOMITOHEHTa apu(METHIECKOTO JCHCTBHSI.
[Topsimok neicTBUIl B YMCIIOBOM HuddepennrpoBannple 3a/1aHNsI: yCTAHOBIICHUE TTOPSIIKA
BBIPAKEHNH, 3HAYEHHE YUCIIOBOro | ACHCTBHI NP HAXOXKICHUU 3HAYCHHS YUCIIOBOTO BBIPAXKCHHS
BBIPKEHUS, COJCPIKAIIETO
HECKOJIBKO JIEUCTBUM (CO
CKOOKamm/6e3 CKOOOK), C
BBIYHMCIICHUSIMU B TIpeJieax
1000.
OnHOpOAHBIC BEIUYUHBL:
CJIO’KCHUE U BHIYMTAHUE
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Pa3znen 3. TekcroBble 3a1a4u
3.1 |Pabotac tekcroBoii 3amaueii| 12 Pabora ¢ TekcTOBOI 3amauei: MoaenupoBaHHE: COCTABICHUE U UCIIOIb30BAaHUE MOJIEIIH

(pucyHoOK, cxema, Tabnula, AuarpaMmma, KpaTtkas 3aruch) Ha
pa3HBIX 3Talax peleHus 3a1auu.
KoMMeHnTupoBaHue: onucanue Xoaa paccy IeHUs ISt
peLIeHns 3a1a4M: 110 BOIPOCAM, C KOMMEHTHPOBAHUEM,
COCTaBJICHHEM BbIPAKEHUSI.
VYrpakHeHus: Ha KOHTPOJIb U CAMOKOHTPOJIb IIPU PELLICHUH
3ajad.
Ananu3 006pa3loB 3aMCH PEIICHUS 3aJa41 110 IEWCTBUSAM U C
MTOMOUIBIO YHCIIOBOT'O BBIPAKEHUSI.
MonenrpoBaHue: BOCCTAHOBIIEHUE X0/1a PELICHUSI 3a]Ja4H 110
YKCJIOBOMY BBIPAXKCHHIO WJIN APYTOM 3aliCH €€ PEeLEHUS.
CpaBHeHue 3aaau.
®opMyIMpOBaHUE MOJIHOTO U KPATKOTO OTBETA K 3aJja4e, aHaJIu3
BO3MO>XHOCTH JIPYrOoro OTBETa WK APYroro crocoda ero

MOJTyYEHUSI.




3.2 Pemenue 3amau 11 3agaun Ha IOHUMAaHNUE CMBICIIA VYueOHbIi 1Uaor: HaX0XKIEHUE OJTHOU U3 TPEX

Apudmerndeckux neicTBuii (B B3aMMOCBSI3aHHBIX BEJIMYMH MPH PEIICHUH 33124 («Ha
TOM YHUCJIE JIEJICHUSI C OCTATKOM), | NBUIKEHHE, «HA PabOTy» U Ip.).
0TH01H6HHI>'I(6OHLIH€/M6HBIH€ PabdoTta B Hapax/rpynnax'
Ha/B), 3aBHCHMOCTCH (kyms- Pemenue 3a1au ¢ KOCBEHHOM (DOPMYIHPOBKON YCIOBHSI, 33149
TIpOAaa, pacueT BpEMCHH, Ha JIeJIeHNE C OCTATKOM, 33,134, HIITIOCTPHPYIOIIHX CMBICI
KOJINYECTBA), HA CPaBHEHUE )

YMHOKEHUSI CYMMBbI Ha 4K CI10; 0(OpMIIEHHE Pa3HbIX CIIOCOO0B
(pa3HOCTHOE, KpaTHOE).

pereHus 3a1a49u (HarnpuMep, NpuBeIeHHEe K €IUHHIIE, KpaTHOE
Jlo71s1 BeTMUMHBL: TIOJIOBUHA, TPETH, .

CpaBHEHUE); TIOWCK BCEX PEIICHUH.
4eTBEPTh, IIATAsL, ACCATAs YaCTh B

. [IpakTuueckast paboTa: HaX0X/I€HUE 01 BETUYUHBI.
MPaKTHYECKON CUTYaIlNH; c B _
CpaBHEHHe 107l OIHO paBHEHHUE JTOJICH OJTHOW BEITMYUHBI
BEJIMYUHBI. 3a7a41 HA
HAXOXKJICHHUE JIOJIU BEJTHYHHEI
Hroro no pasgeny 23

Pa3nes 4. [IpocTpancTBeHHBbIE OTHOLLIEHHS M TeOMeTPUYecKUe (PUIYpbI

4.1 | T'eomerpuueckue QUrypsl

9

KoncTtpynpoBanue reoMeTpuuecKux
¢buryp (paszdbuenue Gurypsl

Ha 4acTH, COCTaBJICHUE (PUTYphI U3
gacTeit).

1300paxxeHne Ha KjaeTyaToi Oymare
NPSIMOYTOJIBHUKA C 3aTAHHBIM
BHaYEHHUEM ILUIOLIA/IH.

CpaBHenue miomazaeit gpuryp

C TIOMOIIIBIO HAIOKEHHUS

HccnenoBanne 00bEKTOB OKPYXKAIOIIET0 MUPA: COMOCTABIECHUE
UX C U3YYEHHBIMH F€OMETPUUECKUMHU (hOpMaMH.

VYnpaxuenue: rpadpuueckie 1 U3MEPUTEIbHBIC IEHCTBUSI IPU
MIOCTPOCHUHU MIPSIMOYTOJIbHUKOB, KBaJJpaTOB C 3aJaHHBIMU
CBOMCTBaMH (JIJIMHA CTOPOHBI, 3HAUEHUE IEPUMETPA,
IJIOLIA/IN); OTIpe/ieJIeHUE pa3MepOB IIPEIMETOB Ha IJ1a3 ¢
MOCTEAYIOLIEH MPOBEPKON — U3MEPEHUEM.

[IponieneBTHKa ucciie0BaTENLCKOM pabOTHI: cpaBHEHUE DUTYD
110 IUIOIIAIU, IEPUMETPY, CPAaBHEHUE OJTHOPOAHBIX BEJIUYUH.
KoHncTpyupoBanue u3 Oymaru reoMmeTpudeckoi Gurypsl c
3aJIaHHOM JJIMHOM CTOPOHBI (3HAYEHHUEM ITEPUMETPA, TIOIIAIN).
MpIcIEHHOE IPEACTABIEHUE U SKCIIEPUMEHTAJIbHAS ITPOBEPKa
BO3MO>XHOCTH KOHCTPYHUPOBAHUSI 3a]JaHHON r€OMETPUIECKON

burypst




4.2 | 'eomerpuueckue BenuuuHsl | 13 [lepumeTp MHOrOYroJpHUKA: KoMMeHnTHpoBaHue xo/1a ¥ pe3yapTaTa IOUCKa

U3MEpEHNUE, BHIUMCIIEHUE, nH(pOpMaLIKH O TUIOIIAIU U CIIoco0ax e€ HaX 0K ICHHSL.
3aMuch PaBEHCTBA. dopMmyarpoBaHUE U MPOBEPKa UCTUHHOCTU YTBEPKIECHUN O
N3mepenue miiomaay, 3anuch BHAUEHUSX TEOMETPUUECKUX BETUYHH.

pe3ysibTaTa U3MEpeHUsl B Haxoxaenue miomaay npsiMoyroJibHUKa, KBaapaTa, COCTaBICHUE

KBaJpaTHBIX CAaHTUMETpaXx. YU CJIOBOT'O PAaBCHCTBA ITPH BBIYMCICHUU TIOIIAAN

Brruucnenue miomanm pPSMOYTONbHIKA (KBaJpaTa).

[PAMOYTOJIbHUKA (KBAPaTa) ¢ Y4eOHbII AUAaJIor: COOTHOIIEHUE MEXY €IMHUIIaMU TIOLIa N,

38 1aHHBIMH CTOPOHAMH, 3aITHCh [10CJIE0BATENBHOCTD AEUCTBUN ITPU IIEPEXO0/IE OT OAHOMN €INHULIBI
ABEHCTBA [JIOMIa/IN K IPYTOU

Hroro no pasgeny 22

Paspnen S. Maremaruyeckas nuHpopmanus

5.1

Maremaruueckast
uHpopManus

15

Knaccuduxkanus 00beKTOB 110
TIBYM ITpU3HAKaM.

BepHble (MCTUHHBIE) U HEBEPHBIE
(JIO)KHBIE) YTBEPKJICHUSI:
KOHCTPYHPOBAHHUE, TPOBEPKA.
Jlornueckue pacCyxaeHUs

CO CBSI3KAMH «ECJIH ..., TO ...»,
(IIOATOMY», «3HAYUTY.
V3BnedyeHue U UCIOIb30BaHUE
IS BBITIOJTHEHHS 33/1aHHIH
UH(OpMaLINK, IPEJCTaBICHHON
B TaOJIUIIAX C JaHHBIMU O
peabHbBIX MPOLIECCaX U SIBICHUSIX
OKpY’KaIOIIEero Mupa (Harpumep,
pacrucaHie ypOoKOB, IBUKCHUS
aBTOOYCOB, II0€3/10B); BHECEHUE
NTAHHBIX B TAOJIUILY; TOMIOJHEHUE
YepTeKa JTAaHHBIMH.
DopMaIn30BaHHOE OMHUCAHKE

IMOCJICJOBATCIIbHOCTHU

PaboTa B rpyrimax: moAroTOBKa CYXJICHUS O B3aHMOCBSI3H
M3y4aeMbIX MaTeMaTHUYECKUX MOHATUN U (DaKTOB OKpysKaroleit
nercTBUTeNbHOCTH. [IpuMepsl cutyanuii, KOTOpbIE
11eecoo0pa3Ho (hopMyIHpoOBaTH HA A3BIKE MATEMATUKH,
OOBSCHATH M IOKa3bIBaTh MaTEMaTUYCCKUMH CPEJICTBAMU
OdopmieHne MaTeMaTH4eCKON 3alHCH.

JlnddepeHnrpoBaHHOE 3aJaHUE: COCTABIICHUE YTBEPKICHHUS HA
OCHOBE MH(OPMAIINH, PEJCTABICHHON B TEKCTOBOM (hopMme,
MCIIOJIb30BAHUE CBS30K «ECIH ..., TO ...», KIIO3TOMY», «3HAUUT.
Odopmnenne pe3yapTaTa BHIYUCICHUS 110 aJITOPUTMY.
Hcmonp30BaHre MATEMAaTHIECKON TEPMUHOIOTUN JTsI ONTUCAHUS
CIO’KETHOM CUTYyallMy, OTHOLIEHUN U 3aBUCUMOCTEM.
[IpakTuyeckue pabOThI IO YCTAHOBJIEHHUIO MTOCIIE0BATEIbHOCTH
COOBITHH, IEHCTBUIA, CIOKETa, BEIOOPY U IPOBEpKe criocoda
NEHCTBUSI B TIPEAJIOKEHHOM CUTYAINH JIJISl pa3perieHus: IpoOIeMbl
(WM 0TBETa Ha BOIPOC).

MogenupoBaHue NPEAJIOKEHHON CUTYalluU, HAXOXKIEHHUE U
MPEICTABICHHUE B TEKCTE MM TpaUuecKu BCEX HANICHHBIX
pELICHU.

Pabota ¢ anropuTMamu: BOCIIPOU3BEACHHE, BOCCTAHOBJICHHE,
MCIIOJIb30BaHUE B OOIINX M YACTHBIX CIIy4asX aJITOPUTMOB YCTHBIX




NecTBUM (MHCTPYKIIMSA, TUIaH, U IMCbMEHHBIX BBIUUCIICHUH (CJI0KEHHUE, BBIYUUTAHUE, YMHOXKEHUE,

cXeMa, aJITOPUTM). neNieH e, MOopsAKa JeHCTBUI B YMCIIOBOM BBIPAYKEHHH,
Cronbuaras qMarpaMma: 4TeHUE,  [HAXOXK/ICHUSI IIEPUMETPA U IUIOIIAIHN IPSIMOYTOIbHHKA.
MCIIOJIb30BAaHUE TAHHBIX JJIS PaboTa ¢ nHpOpManueil: uTeHne, CpaBHEHNE, HHTEPITPETAIHS,
peleHus yueOHbIX U MCIIOJIb30BAaHUE B PELLICHUU JaHHBIX, IPEJICTABICHHBIX B
[IPAKTUYECKUX 3a/1a4. TabIuuHOM popMe (Ha 1uarpamme).

AJNTOPUTMBI U3yYCHUS Pabora B mapax/rpynnax. Pabora no 3aganHHOMY ajaroputmy.
MaTepHaa, BhIIOTHEHUS 'Y cTaHOBJIEHUE COOTBETCTBUS MEXKIY Pa3HBIMH CIIOCOOAMHU
00yJaroIIMX U TECTOBBIX 3a/IaHH npecTaBiIeHNs HHPOPMALUU (MIUTIOCTPALUs, TEKCT, TAOIHULA).
Ha JOCTYIIHBIX SJICKTPOHHBIX JlononHeHue Ta0uIl CI0KEeHHsI, YMHOXKEeHUS. Pemienue

CpeAcTBax 00ydeHus
(MHTEpaKTUBHOM 1OCKE,
KOMIIBIOTEPE, IPYTUX YCTPOICTBAX)

POCTEHIINX KOMOMHATOPHBIX U JIOTHYECKUX 3a/1a4. Y UeOHBbIH
arajior: CAMBOJIBI, 3HAKHU, TIMKTOI'PAMMBI, UX HCIIOJIb3OBAHHC B
HOBCGI[HGBHOI\/II JKHN3HU U B MaTEMaTHKE.

CocraBiieHre mpaBujl padOThI ¢ U3BECTHBIMU JJICKTPOHHBIMU
cpeactBamu o0yuenus (ODY, TpeHaxEpsl u Ap.)

Hroro no pazneny 15
[ToBTOpEHME TPONIEHHOTO 4
marepuaia
HTorossiii KOHTPOJIb 7

(KOHTPOJIbHBIE U TPOBEPOYHBIE

paboThI)
OBILIEE KOJIMYECTBO 136
YACOB I1O I[TPOTPAMME
4 kixacce
HaunmenoBanue
No KonmuecTBo [IporpamMmmHOE conepxaHue

pa3ieioB U TEM XapakTepucTUKa JesATeITbHOCTH 00YJIarOIIUXCS

/11
y4eOHOr0 IpeImMeTa

qaCoB

Pa3nen 1. Unciia ¥ BeIMYHHBI




1.1

Yucaa

11

Yucna B npezena MAUIMOHA:
YTEHUE, 3aMUCh, TOPA3PsIIHOE
CpaBHeHuE ynopsgoyeHHe.
Yucno, Oomblliee UM MEHbLIIEE
JTAHHOTO YHCIIa Ha 3aJaHHOE YUCIIO
pa3paIHbIX €UHHUL, B 3aJJaHHOE
YHCIIO Pa3

YpakHeHUs: yCTHas U MUChbMEHHas paboTa C YUCIIaMU: 3aMKCh
MHOTO3HAYHOT'O YHCIIA, €T0 MPEICTABICHIE B BUJIE CyMMBbI
Pa3psIHBIX CllaraeMbIX KJIacChl M pa3psbl; BEIOOP YUCEI C
3alaHHBIMHA CBOMCTBaMU (YUCIIO pa3psAIHBIX €IUHUI, YETHOCTD
U T. 11.).

MonennupoBaHuE MHOTO3HAYHBIX YHCET, XapaKTEPUCTHKA KIIACCOB
U pa3psI0B MHOTO3HAYHOTO YHCTIA.

Y4eOHblIil muanor: GopMyIHpOBaHUE U MPOBEPKA HCTUHHOCTU
YTBEPXKICHHSI O YUCIIC.

3anuch yncna, 001aJaoniero 3aJaHHbBIM CBOWCTBOM.
IHa3biBanue 1 00bICHEHHE CBOMCTB YKCia: YETHOS/HEUETHOE,
KpyTiioe, TpEX- (4eThIpEX-, MATU-, IIECTH-) 3HAYHOE; BEICHUE
MaTeMaTHYECKUX 3aMucei.

Pabora B mapax/rpynnax: ynopsiio4eH1e MHOTO3HAaYHbIX YHCET,;
KIacCU(UKALIKS YUCEI TI0 OTHOMY-IABYM OCHOBAHHUSIM;

Bamuch 0OIIEro CBOWCTBA TPYIITHI YHCEIL.

[MpakTuyeckue pabOThI: YCTAHOBIEHUE MPABUIIA, [0 KOTOPOMY
COCTaBJICH PsiJ] YUCEJI, TPOJIOIDKEHHUE Psijia, 3aII0THEHHE
[IPOITYCKOB B PSIIy YMCEIT; OMICAHUE TTOJOKECHHS YUCIIA B PATY
YHCEIT.




1.2 Bennuunsl 12 Bennuunsl: cpaBHeHHE 00BEKTOB  [(OOCYKICHHE IPAKTUUECKUX CUTYaIHH.
110 Macce, IMHE, MII0Manu, Pacnio3HaBaHM€e BEIMYMH, XapaKTEPU3YIOIIMX MPOLECC ABUKECHUS
BMCCTHUMOCTH. (CKOpOCTb, BpeMs, paCCTOSIHHE), paOOThI (TPOU3BOIUTEIILHOCTD
EAnHuUIbI MacChl — LCHTHEP, TOHHA; (Tpyza, BpeMs paboThl, 006EM paboT). Y cTaHoBICHHE
COOTHOLICHUA MCKIY CANHULIAMHA BaBUCHUMOCTEN MCKIY
MacCBhlI. BEJIMUMHAMU. Y TOPSAOYECHHE [0 CKOPOCTH, BPEMEHHU, MACCE.
Envnuie! BpeMens (CyTKH, HEEs, MonennpoBaHuE: COCTABICHUE CXEMbI ABM)KCHUS, PAOOTHI.
MeCsIL, TOJl, BEK), COOTHOILECHUE KomMeHTHpOBaHKE: TPEACTABICHUE 3HAYEHNS BEJTUYMHBI Ha
MEXK]ly HUMH. OCHOBE COJIEP>KaTEIbHOTO CMBICTA; O(pOpPMIIEHHE MATEMAaTUYECKUX
EquHub ATUHBL (MIJUTUMETD, Barnuceil.
CaHTUMCTP, ACHUMETD, MCTD, JlndpepeHpoBaHHbIE 3aJaHUS: 3aIIUCh B BUJIE
KHJIOMETD), IUIOLIA/1 (KBaApaTHbIA paBeHCTBa (HEPaBEHCTBA) pe3yiIbTaTa pa3HOCTHOTO, KPaTHOTO
METp, KBAJPATHBIH CpPaBHEHUSI BETUYHH, YBEIUYCHUS/
CaHTUMETP), BMECTUMOCTH [YMEHBILIEHUS 3HAYEHUs] BEJTUYUHBI B HECKOJIBKO pas.
(JTUTp), CKOPOCTH (KHIIOMETPBI [IpomneneBTHKa UCCIIEOBATENBCKON pabOTHI: OMPENEISTh C
B 4aC, MCTPbl B MUHYTY, MCTPBI B foMoIIpi0 TM(DPOBBIX U aHAJIOTOBBIX
CeKYHY); nprOOpPOB Maccy mpeaMeTa, TemrepaTypy (Harpumep, BOJIbI,
COOTHOLLICHUE MEXIY BO3/1yXa B IIOMEIIEHUH ), CKOPOCTb JIBFXKCHHS TPAHCIIOPTHOTO
eauHuLamy B npeenax 100 000. CPEACTBA; ONPEAEIIATH C TOMOIIBIO U3MEPUTENBHBIX COCYIOB
J101151 BeIMYMHbBI BDEMEHHU, MACChl,  [BMECTHMOCTD; BBIIOJHSTD NPUKHAJKY U OLIEHKY pe3ynbTara
[UTHHBI M3MEPEHUI

Wroro no pazgeny 23

Pa3nen 2. Apudgmerndeckue 1ecTBUs




2.1

Brraucnenus

25

I[TucbMEeHHOE CITOXKCHHUE, BBIUNTAHUE
MHOTO3HAYHBIX YHCET B

rpeaesax MAJUTHOHA.

[TucbMeHHOE YMHOXEHUE, JIeTICHUE
MHOTO3HAYHBIX YMCEI Ha
0JIHO3HAYHOE/ ABY3HAUHOE YUCIIO

B npenenax 100 000; nenenue ¢
OCTaTKOM.

'Ymuoxxenune/nenenne Ha 10,
100, 1000.

CBoiicTBa apuMeTHIECKUX
[IEUCTBUN U UX IPUMEHEHHE

I BEIYUCIICHUH.

[IpoBepka pe3ynbTaTa BEIUUCICHUH,
B TOM YHCJIE C IIOMOIIBIO
KaJTbKYJIATOPA.

'YMHOKEHHUE U JICJICHUE BEJIMYNHbI
Ha OJHO3HAYHOE YKCIIO

VYopakHeHus: yCTHbIE BBIUMCIICHUS B IIPEJIeNiax cTa U Ciayvasx,
CBOJIMMBIX K BBIUMCIICHUSAM B MpEJieliax cTa.

OO0cyxIeHrne U IPUMEHEHHE: aJITOPUTMBI TUCEMEHHBIX
BBIUMCJIEHHI; TPOBEPKa X0/1a (COOTBETCTBUE

QITOPUTMY, YaCTHBIE CIIy4au BIMOJTHEHUSI ACUCTBUI) U
pe3yibTara JI1eCTBHUS.

KoMMeHTHpOBaHuE: X0/1a BHIIOJIHEHUS

apu(METHUECKOTrOo IEHCTBUS 110 AITOPUTMY, HAXOXKICHUS
HEU3BECTHOTO KOMIIOHEHTA

apr(hMETUIECKOTO ACUCTBHUS.

Y4eOHblIil Auanor: 06CcyXaeHre JOMYCTUMOTO pe3yibTaTa
BBITIOJIHEHMS JEMCTBHS HA OCHOBE

3aBUCHUMOCTHU MEX1Y KOMIIOHEHTaMU U PE3yIbTaTOM JAEHCTBUS
(croXxeHus, BBIYUTAHUS, YMHOKEHUS,

ITETICHMS ).

YpaxXHeHus: IPOrHO3UPOBaHUE BO3MOKHBIX OLIMOOK B
BBIUMCICHUSIX IO aJITOPUTMY, IIPH HAXOKIEHUHU

HEU3BECTHOTO KOMIIOHEHTA apu(PMETUYECKOTO JIEHCTBHUS.
3a/1aHus HA IPOBEJCHUE KOHTPOJISI 1 CAMOKOHTPOJIS.
CamMocToATEIbHOE TPUMEHEHNE IPUEMOB YCTHBIX

BBIUMCIICHUH, OCHOBAaHHBIX HA 3HAHUH CBOMCTBA pUPMETUUECKUX
neiicTBuil U coctaBa yucia. [lpakTuueckre paboThL: BBINOJIHEHHE
CJI0’KE€HUS M BBIYUTAHMSA 110 anroputMmy B npenenax 100 000;
BBINIOJTHEHNE YMHOKEHHUSI U JIETICHUS. Y MHOXKEHHE U JIEJICHHE
KpYIJbIX uncen (B ToMm yucie Ha 10, 100, 1000). HabGnronenue:
[IPUMEpPBI pallMOHAIbHBIX BbIYMCIEHUH. Mcrionb30Banue
CBOWCTB apu(METUYECKHUX JIeHCTBUI 17151 y100CTBa
BBIUMCIICHUMN.

Pabota B mapax/rpymnmax: IpuMEHEHHE Pa3HbIX

CI0CO0O0B MPOBEPKH MPABUIBHOCTH BBIYUCIEHHI; HCIIOIb30BAHNE

KaJIbKYJISITOPA IJIA ITPAKTUYCCKUX paCLIéTOB




22 YucnoBble BIpaKEHUS 12 [lonck 3HaUEHMS YUCIIOBOTO Vcnonb3oBanue OyKB 111 0003HAYCHUS YHCETT,
BBIPAKEHUS, COJIEPIKAIIIETO HEU3BECTHOTO KOMITOHEeHTa JielicTBus. [louck 3HaueHus
HECKOJIBKO IEHICTBUH B YKCIIOBOTO BBIPAYKEHUS, cofepxkalero 3—4 nelcraus (co
npenenax 100 000. ckoOkamu, 0e3 ckoOok). CaMmocTosTeNbHAs TPOBEPKA
PaBeHCTBO, copepxkallee [IPABUJIBHOCTH HAaXOXKACHMSI 3HAUEHUS YUCIIOBOIO BBIPAXKEHUS (C
HEU3BECTHBIN KOMIIOHEHT OIOpPOM Ha MPAaBWIA YCTAaHOBJIEHUS ITOPSAAKA ICHCTBHM,
apu(PMETHUECKOTO QITOPUTMBI  BBIIIOJHEHUS apU(PMETUUECKUX JeHCTBUM,
necTBUS: 3aIuCh, MPUKUAKY PE3YIbTATA).
HAX0’KJIECHUE HEU3BECTHOTO Paborta B rpynmnax: npuBeieHIe NPUMEPOB, HIUTIOCTPUPYIOLIUX
KOMIIOHEHTA CMBICJI U XOJ1 BBIIIOJIHEHUS apu(PMETUUECKUX JeHCTBHI, CBOMCTBA

JICUCTBUI
Hroro no pazneny 37
Pa3nen 3. TekcToBble 3a1a4U
3.1 | Pemenue TekcToBbIX 33124 | 20 PaGora c TexcToBoii 3a1auei, MonenupoBaHue TEKCTa 3aJauyd: CXeMa, pPHUCYHOK, Tabiua,

[pelIeHNE KOTOPOH COIEPKUT 2—3
NeiCTBUS: aHAJIN3, IPEJICTABICHHE
Ha MOJIEJIU; MJIAHUPOBAHUE U 3aITUCh
[PEILICHMST; TPOBEPKA PEIICHHS U
OTBETA.

AHamm3 3aBUCUMOCTEH,
XapPAKTEPU3YIOIUX MPOLIECCHI:
NBIKEHUS (CKOPOCTH, BpeMs,
MpOiIeHHBIN MTyTh), pa0OTHI
(MPOM3BOUTENEHOCTD, BPEMH,
00bEM paboThI), KYIITH-IIPOAAKHI
(11eHa, KOJINYEeCTBO, CTOUMOCTD) U
[pellIeHre COOTBETCTBYIOILMX 3ajay.
3a/layi Ha YCTAaHOBJICHHE BPEMEHU
(Ha4yaso0, MPOIOJIKUTEIBHOCTD U
OKOHYAHHE COOBITHS), pacuéTa
KOJINYECTBA, pacxo/1a, U3MEHEHHS.
3a/1auy Ha HAXOXKJECHUE J10JIN

BCIIMYHHBI, BCIMWYHUHBI ITO e€ moie.

KpaTKasl 3aIlCh; HCIIOJIb30BAaHHE N€OMETPUUYECKHX, I'papUuecKux
00pa3oB B XOJI€ pelIeHUs 3aa4H.

O06cyxaenue cnoco0a peteHus 3a1a4u, GOpMbI 3aMUCH PELICHHUS,)
pEaTbHOCTH U JIOTHYHOCTH OTBETA Ha BOIIPOC.
JluddepeHurpoBaHHbIe 3aJJaHNs: BHIOOD OCHOBAHUS M CPaBHEHHE
3asad.

Paborta B mapax/rpynmnax: pemeHue apupMeTUIeCKUM Crocooom
3ajgad B 2-3 JEUCTBHs; KOMMEHTHPOBAHHME 3TAllOB PELICHUS
3a[auu; pa3Hble 3aMMCHU PEILIEHUs OJHOM U TOM ke 3a1a4H.
[MpakTrueckast paboTa: HaXOXKIECHHE JOJIH BEIHMYUHBI, BEINIHHEI
10 e€ J07e€.

OdopmiieHrne MaTeMaTUIECKUX 3aUCEi: TIOJHAs 3aMKiCh PEUICHUS]
TEKCTOBOM 3a/1auM (MOJIeJIb; pelIeHne 1o AeHCTBUAM, 10 BOIIPOCaM
WM C TTIOMOIIBIO YMCIIOBOTO BXKEHHUST; (POPMYITHPOBKA OTBETA)




Pasnble criocoObl

[pEIICHUSI HEKOTOPBIX BUIOB
M3y4eHHbIX 3a1a4. OdopmieHue
[PELICHHUS IO JEUCTBUSM C
MOSICHEHUEM, T10 BOIIPOCAM,

C IOMOIIBIO YHCIIOBOTO BBIPAYKEHUS

Hroro no pazneny

20

Pa3nes 4. [lpocTpancTBeHHbBIE 0

THOLIIEHUS U TeoMeTprYeckune GUurypsol

4.1

I'eomerpuueckue purypsi

12

Harmnsinaele npezacTaBieHus O
CUMMETPUU.

OKpY>KHOCTb, KpYT: PacliO3HaBaHUE
1 U300pa’keHNe; OCTPOEHHUE
OKPY>KHOCTH 33JJaHHOT'O pajuyca.
[locTpoeHHE N3y4EeHHBIX
reOMETPHUECKUX (PUTYP C TOMOIIIBIO
ITMHENWKH, YTOIbHUKA, IIUPKYJIS.

I IpocTpaHCcTBEHHBIE
reoMeTpuueckue GUrypsl (Tena):
ap, KyO, IUIMH]IP, KOHYC,
MUpaMK/ia; pa3inueHue, Ha3bIBaHUE.
KoHnctpyupoBanue: pazouenue
(bUTypHI HA TPSMOYTOJIEHUKA
(kBazpatbl),cocTaBieHue puryp

13 IPSIMOYTOJIbHUKOB/ KBaJpaTOB

HccnenoBanue 00beKTOB OKPYIKAIOIIET0 MUPA:

COTIOCTABJICHHUE HX C H3yYEHHBIMU T€OMETPUYECKUMU (hOPMAMHU.
YrpaxHeHus: rpahuueckue U N3MEepPUTEIbHBIC

EWCTBUS MIPY BBITTOJIHEHUH U3MEPEHHI U BBIYMCIICHUIN IEpUMeETpa
MHOTOYTOJIbHUKA, TUIOIIAIU MPSIMOYTOJIbHUKA, KBaApaTa, GUrypsl,
COCTABJICHHOM U3 NPSIMOYT'OJIbHUKOB.

KoHncTpyupoBanue, nzo0paxxeHnue Gpuryp, UMeroLux och
CUMMETPUU; IIOCTPOCHUE OKPYKHOCTH 33JaHHOI'0 painyca.
KoMMeHTHpOBaHuE X0/1a ¥ pe3yabTaTa Moucka HHGOpMaIuu o
FEOMETPHUECKUX (PUTYpax U UX MOJIEISIX B OKPYKAIOIIEM.
YpakHeHus Ha KJ1acCU(DUKAIMIO TEOMETPUUYECKUX QPUTYp TTO
OJIHOMY-JIByM OCHOBaHHUSIM. C TIOMOIIbI0 IUPKYIs. M300pakeHue
reoMeTpUUECKUX GUTYp C 3aJaHHBIMU CBOMCTBAMH.

'Y4eOHbIi Tuanor: pa3nuueHue, Ha3piBanue Guryp (mpsmoii yromn);
FEOMETPUUECKUX BEMYHH (TIEPUMETP, TUIOMIAIb).

YipaxxHeHus1 Ha KOHTPOJIb U CAMOKOHTPOJIb

e TEIbHOCTH.

OrnpezesieHre pa3MepoB B OKPY>KAIOIIEM U Ha YEePTEXKE Ha IJ1a3 U C

MOMOIIbIO0 U3MEPUTEIBHBIX TPHOOPOB




4.2

['eomeTpryecKkrie BEIIMUMHbI

I lepumerp, ruiomanb

(burypsl, COCTaBJICHHON U3 JBYX-
TPEX MPSIMOYTOJIbHUKOB
(KBaspaToB)

KoMMeHTHpOBaHKE X0/1a U pe3yJIbTaTa OUCKa

MH(pOPMALIKK O IJIOLIAU U CIIOCO0ax €€ HaX0XKICHHUS.
DopmyIUpOBaHUE U IPOBEPKA UCTUHHOCTU

YTBEPKACHHUM O 3HAYCHUSIX T€OMETPUYECKUX BETHYHUH.
[IpakTuueckue padOThl: HAXOXKICHHUE MIIOWAAN (PUTYPBL,
COCTaBJICHHOW U3 MPSMOYTOJIbHUKOB (KBaJpaTOB), CPaBHEHHE
OJIHOPOJHBIX BEJIMUUH, UCIIOJIb30BAaHHE CBOMCTB
MPSIMOYTOJIbHUKA U KBaJipaTa JJis peleHus 3a1a4

Hroro no pazneny
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Paspnen S. Maremaruyeckas nuHpopmanus

5.1

Maremaruueckas
uHpopManus

15

Pabota ¢ yTBepKJICHUSIMMU:
KOHCTPYHUPOBaHHE,

MPOBEPKA UCTUHHOCTH;
COCTaBJICHHE U IIPOBEPKA
IMOrMUYECKUX PACCYKICHUIN

[PU PELICHNUH 3a/1a4.

JlaHHBIE O peanbHBIX MPOLECcCaX U
SIBIIGHUSIX OKPY’KaIOILEro Mupa,
[IpECTaBJICHHbIE HA Uarpammax,
cxeMax, B Ta0JIMIax, TEKCTaX.
COop MaTeMaTHYECKUX JAHHBIX O
3aJJaHHOM 00BEKTe (ducie,
BEJIMYHUHE, T€OMETPUYECKON
¢durype).

[Torck nHGOpMaLUU B CIIPaBOYHOM
nmuTeparype, cetu HTepHeT.
3anuce HHPOpPMaLUU B
Mpe/UIoKeHHON Tabnulie, Ha
CTOJIOYATON Juarpamme.
JloCTyIIHBIE 2JIEKTPOHHBIE CPEACTBA
00yueHus, TOCOOUsI, TPEHAKEPDI, UX
MCII0JIb30BAHUE MO/

JluddepenumrpoBanHbie
MCIIO0JIb30BaHUEM MaTeMaTHYeCKOM
MaTeMaTHUeCcKasi XapaKTepUCTUKA IpeiaraeMon
KUTEHCKOM cuTyauuu. DopMyaupoBaHHE BOIPOCOB IS
MOVCKA YHCIIOBBIX XapaKTEePUCTHK,

3aJaHusd: KOMMCHTHUPOBAHUC C

TCPMHUHOJIOTUH;

MaTEMaTHYECKNX OTHOILEHUI U 3aBUCUMOCTEN
(moce10BaTeNIbHOCTD U MTPOJOJIKUTENBHOCTD COOBITUH,
[10JIO’KEHUE B IPOCTPAHCTBE, OPMBI U Pa3MEpPHI).

Pabota B rpymmax: o0CyKICHHE CUTyalUi

MCII0JIb30BaHUs IPUMEPOB ¥ KOHTPIIPUMEPOB;
[IaHUpOBaHKE cOOpa JAHHBIX O 33JJaHHOM 00bEKTE (ducie,
BEJIMUYMHE, TEOMETPUUECKON (urype).
JlnddepenupoBaHHble 3aJaHUs: 0POpPMIICHHUE
MaTeMaTU4YEeCKOH 3anucy; npeacTaBieHue nHpopMauu B
[PEJI0KEHHON MIIM CaMOCTOSTEIbHO BEIOpaHHOM

bopme.

KoMMeHTHpOBaHKE: yCTaHOBIEHHE UCTUHHOCTH 3aJJaHHBIX U
CaMOCTOSITEJIBHO COCTaBJIEHHBIX YTBEP)KIICHHI.
[IpakTuuyeckue paboThl: yueOHbIC 33Ja4l C TOYHBIMU U
NpUOIMKEHHBIMU JAHHBIMU, TOCTYITHBIMU




[PYKOBOJICTBOM TleJlarora u
camocrosTenbHo. [IpaBuia
0e30macHOi paboThI C
DJICKTPOHHBIMH UCTOYHHUKaMU
nHbopMmanuu (37eKTpoHHas Gpopma
yaeOHHKa, SIIEKTPOHHBIE CIIOBApH,
00pa3oBaTeNbHbIE CANTHI,
OpPUEHTUPOBAHHbIE Ha JeTel
MJIAQJILIETO IIKOJIBHOTO

BO3pacTa).

AJTOpUTMBI pelIeHHs y4eOHbIX

M1 IIPAaKTUYCCKHUX 3a1a4

QIIEKTPOHHBIMU CPEACTBAMH 00YyUEHUs, TOCOOUSIMU;
MICII0JIb30BAaHUE MPOCTENIINX IIKAJ U U3MEPUTEIBHBIX TPHOOPOB.

YueOnblIit quainor: «[IpumeHeHre anropuTMoB B Y4€OHBIX U
[IPAKTUYECKUX CUTYALUAAX).

Pabota c nadopmMalieii: uTeHne, npeacTaBicHue,
(dhopMyIMpOBaHKE BEIBOA OTHOCUTEIHHO JaHHBIX,
MPEJICTABICHHBIX B TA0OIMYHOM (hopMe (Ha Tuarpamme, cxeme,
ITPYTO¥ MOJIEITH )

Hroro no pazneny
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[ToBTOpEHME IPOUACHHOTIO
Marepuasna

14

WTOroBslii KOHTPOJIb
(KOHTPOJIBHBIE U ITPOBEPOYHBIE
paboThI)

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136
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