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I.H.TIaHI/IpyeMble pe3yJbTaThbl OCBOCHUA yqeﬁnoro nmpeamMera «MareMaTHKa»

W3yuenne wuH(GOpPMAaTHKH HA YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS HAaIpaBlICHO Ha
JOCTIKEHHE 00Yy4YarOIUMUCS JIMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOCHUS
coJiepKaHus y4eOHOTOo MpeaMeTa.

JINYHOCTHBIE peE3yJabTaTbl

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHHUS MPOTPAMMBI [0 MaTEMaTHUKE Ha yPOBHE HAYaJIbLHOTO OOIIEro
00pa30BaHUs IOCTUTAIOTCS B €MHCTBE YUCOHOU M BOCTIMUTATEIIPHON JCSITEILHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMH POCCHUUCKUMH COLIMOKYJIBTYPHBIMH U JAYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
MPUHATBIMH B OOIECTBE TMpaBWJIaMHd M HOPMaMM TIOBEICHHMS U CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOBOCITUTAHUS U CaMOPa3BUTHSI, POPMUPOBAHUSI BHYTPEHHEU MMO3UITUHN JIMYHOCTH.

B pesynprare wu3yueHus MaTeMaTHKH Ha YPOBHE HAYaJIbHOTO OOIIEro 0Opa3oBaHus y
obyyarorierocst OynyT choOpMUPOBaHbI CIAEAYIONTNE TUIHOCTHBIE PE3yIbTaThI:

0CO3HABaTh HEOOXOIUMOCTh U3YUYECHUs] MATEMATUKH JJIs aJanTalliid K >KU3HEHHBIM CUTYaIHsIM,
JUIsT  pa3BUTHUsI OOIIEH KYJIbTYphl UENOBEKAa, CIOCOOHOCTH MBICIUTh, PACCyXJaTh, BBIIBUTATH
MIPEANOJIOKEHHS U JIOKa3bIBATh WU ONPOBEPraTh UX;

MPUMEHSATHh TPaBHJIa COBMECTHOW IEATEIHHOCTH CO CBEPCTHUKAMU, TPOSBIATH CIOCOOHOCTH
JIOTOBApUBATHCS, JIMIUPOBATh, CJIEIOBATh YyKa3aHWSIM, OCO3HABAaTh JIMYHYIO OTBETCTBEHHOCTh H
00BEKTUBHO OLIEHUBATh CBOM BKJIAJ B OOIIMNA pe3yNbTaT;

OCBaMBaTh HABBIKK OpraHU3aIMK 0€30MMacHOTO MOBECHUS B HHPOPMAIIMOHHON Cpejie;

MPUMEHATh MAaTEMAaTHUKY /I PEUICHUS MPAKTUYECKUX 3a7ad B MOBCEAHEBHOUM KXU3HH, B TOM
qyclie TPU OKa3aHUU MOMOIIN OJHOKJIACCHUKAM, JIETSM MJIQJLIEro BO3pacTa, B3POCIBIM U MOKUIIBIM
JIOJISIM;

paboTaTh B CHUTyallUsSX, PACIIUPSAIOLUIUX OIBIT MPUMEHEHUS MaTeMaTHYeCKUX OTHOIIEHHH B
peayIbHOM JKM3HM, TIOBBIIIAIOIINX UHTEPEC K UHTEIUIEKTYaIbHOMY TPYJy U YBEPEHHOCTh CBOMX CHJIaX
MIPH peIIeHUH OCTAaBIEHHBIX 33/1a4, YMEHHUE MPE0I0JIeBaTh TPYIHOCTH;

OIICHUBATh MPAKTUYECKUE U y4EOHbIE CUTYallMd C TOYKH 3PEHHUS BO3MOXHOCTH IPUMEHEHUS
MaTeMaTHKHU JJIs PalMOHAIBHOTO M 3(()EeKTUBHOTrO pelieHus y4eOHbIX U )KHU3HEHHBIX MPOOIIeM;

XapaKTepU30BaTh CBOM YCIEXH B U3YYEHUU MATEeMAaTUKH, CTPEMHTbCS YIayOlATh CBOU
MaTeMaTH4eCKHUe 3HAHUS U YMEHUS, HaMeudaTh MyTHU YCTPAHEHUS TPYTHOCTEH;

MI0JIb30BaThCs Pa3HOOOPAa3HBIMU UH(POPMAILIMOHHBIMU CPEACTBAMH JUISl PELICHUS TPEI0KEHHBIX
Y CaMOCTOSITEJIbHO BBIOPAHHBIX Y4EOHBIX Mpo0iem, 3a1ad.

MeTanpeaMeTHble pe3yabTaThl

IMo3naBaTeIbHbIe YyHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS
Ba3oBble Jlornyeckue aeiicTBus:

yCTaHaBIIMBaTh CBSI3W W 3aBUCHUMOCTH MEXKJy MaTEeMaTHYCCKUMHU OOBEKTaMHU («YaCTh-1[EII0C),
«IIPUYUHA-CIICJICTBHEY, TPOTHKEHHOCTH);

NPUMEHATh  0a30BbIe  JIOTMYECKHE  YHHBEpPCAJIbHBIC  JICHCTBHs: CpaBHEHHE, aHAJM3,
knaccudukanus (TpynmnupoBka), 000011eHue;

nproOpeTaTh PAKTHYECKHE rpaduueckue u U3MEpUTENbHbIC HABBIKU TSI
YCIIEUTHOTO PEIIeHUs YYeOHBIX U KUTEHCKUX 3a]1aY;

MIPEJICTaBIATh TEKCTOBYIO 3a7auy, €€ pelIeHHWE B BHUJAE MOJICIH, CXEMbI, apu(pMeTH4YecKon
3aMMcH, TEKCTa B COOTBETCTBHHU C MPEUIOKEHHON yueOHOM TpoOIeMoit.
ba3zoBble ucciiegoBaTeIbCKue AeHCTBUA:

MPOSIBIIATH CIIOCOOHOCTH OPHUEHTHPOBATHCS B YU€OHOM MaTepuale pas3HbIX pa3lielioB Kypca
MaTeMaTHKH;

MOHUMATh W QJeKBaTHO MCIOJh30BaTh MATEMaTHYECKYI0 TEPMHMHOJOTHIO: pa3lnuyarh,
XapaKTepU30BaTh, UCIIOJIb30BATh IS PEIICHUs Y4eOHBIX U TPAKTHUECKUX 33]a4;

MIPUMEHSTHh U3yYCHHBIE METOIbI MO3HAHUS (M3MEPEHUE, MOICIMPOBaHNE, TIepe0Op BapUaHTOB).
Padora ¢ nundgopmanueii:

HAaXOJWTh W WCIOJB30BaTh JUIsl pEIIEHUS YUeOHBIX 3aJad TEKCTOBYIO, TIpadHuecKyro



MH(OPMAIIHIO B PA3HBIX HICTOYHUKAX HH(POPMAIIMOHHOMN CpeJibl;

YUTaTh, MHTEPIPETUPOBATh TI'padUUecKd IpelICTaBIeHHYI0 HHpopManuio (cxemy, Tadmumy,
ayarpammy, Ipyryr MOJEINb);

MPECTaBIATh MH(OPMAIHIO B 3aJaHHOIN (popMe (IOMOJHATH TaOIUILy, TEKCT), (GopMyIHpoBaTh
yTBEpPXKACHUE IO 00pasily, B COOTBETCTBHH C TPEOOBAHUSIMH YU4eOHOU 3a/1a4H;

NPUHUMATh TpaBWia, OE30MaCHO WCIOJB30BATh IpeAaraeMble JJIEKTPOHHBIE CPEICTBA H
MCTOYHHUKH HH(POpPMALIUH.

KomMyHuKaTHBHBIE YHUBEPCcAJIbHbIE yUyeOHbIe AeiicTBUS

Oo1menue:
KOHCprI/IpOBaTI) YTBCP)KILCHI/ISI, HpOBepﬂTL HUX UCTUHHOCTD,
HCIIOJIL30BaTh TEKCT 3aJaHds UL OOBSICHEHUS cocoba W Xoma  peHICHHS

MaTeMaTUYEeCKON 3a1aum;

KOMMEHTHUPOBATH MPOLIECC BBIYUCIICHNUS, TIOCTPOCHHUSI, PEILIEHNUS;

OOBSACHATH NMOJYYEHHBIH OTBET C UCIOIb30BAaHUEM M3YYEHHON TEPMHUHOJIOTUY;

B IpOLECCe JUAIOTOB MO OOCYXACHHIO M3y4EeHHOIO0 MaTepuaga — 3aJaBaTh BOIPOCHI,
BBICKA3bIBATh CYXJCHUS, OLIEHHBATh BBICTYIUICHUS YYaCTHUKOB, MPUBOIUTH JI0Ka3aTelIbCTBa CBOEH
MIPaBOTBHI, MPOSIBJIATH ITUKY OOILIEHUS;

CO3/1aBaTh B COOTBETCTBUU C YueOHOI 3aaueil TEKCThI Pa3HOrO BUJAa — ONIUCaHKe (HalpuMep,
reoMeTpuuecKoi GUTyphl), paccykieHue (K MpuMepy, Mpu peleHu  3a4a4u), UHCTPYKIUS (HallpuMep,
U3MepeHue JAIUHbI OTPE3Ka);

OpPUEHTUPOBATHCS B AITOPUTMAX: BOCIIPOU3BOANUTD, JOMIOJIHSATH, UCIPABIATh Ae(POPMUPOBAHHBIE;
CaMOCTOSITENIbHO COCTAaBJISITh TEKCThI 33/1aHN, AHAJIOTHYHBIE TUITOBBIM U3Y4YEHHBIM.
PerynsiTuBHbIC yHUBEpPCAJIbHbIC Y4eOHbIE eCTBUSA
Camoopranuszanus:
IUTAHUPOBATh JEUCTBUS 10 PEIICHUI0 YUeOHOH 3a/1auu AJIs TOJIyYeHMsI pe3yibTaTa;

IUIAHUPOBATh dTambl MpEACToANIe paboThl, ONPENENATh MOCIEI0BATEIbHOCTh YUEOHBIX

e CTBHH;

BBITIOJIHSTh mpaBujia  0€30MacHOTO UCMOJIb30BaHUS AIIEKTPOHHBIX CPEICTB,
npeaaraeMbiX B Ipouecce 00ydeHus..
CaMoKOHTPOJIb (pediexcust):

OCYILIECTBIISITH KOHTPOJIb MIPOLIecca U pe3yiibTaTa CBOCH AeATeIbHOCTH; BEIOUPATh U MPU

HE0OX0IMMOCTH KOPPEKTUPOBATH CIIOCOOBI ACHCTBUI;

HaxXOJUTh OIIMOKM B CBOEH paboTe, ycTaHABIMBATh WX NPUYUHBI, BECTU TMOUCK IyTeH
MIPEOI0JICHUS OUTHOO0K;

MPeIBUJIETh BO3MOKHOCTh BOSHUKHOBEHHUS TPYAHOCTEH M OMIMOOK, MPeAyCMaTpUBaTh CIIOCOOBI
X mpenynpexaeHus ((GpopMyIupoBaHHE BOIPOCOB, oOpalieHue K Y4eOHUKY, IOMOTHUTEIbHBIM
cpenacTBam oOy4eHUsi, B TOM YHCIIE IEKTPOHHBIM);

OIICHUBATh PAIIMOHATBHOCTH CBOMX JICHCTBUH, 1aBaTh UM KaUYECTBEHHYIO XapaKTEPUCTHKY.
CoBMmecTHas 1eATEIbHOCTD:

y4acTBOBAaTh B COBMECTHOW JIEATEIBHOCTH: paclpeiessaTh paboTy MexAy WiEHAMHU TPYIIbI
(HampumMmep, B ciy4ae pelleHHs 3aaay, TpeOyromux rnepedopa OOJBIIOrO KOJIMYECTBAa BapHAHTOB,
MIPUBEJICHUS NTPUMEPOB U KOHTPIPUMEPOB), COIJIACOBBIBATH MHEHUSI B XOJI€ TIOMCKA J0KAa3aTEeIbCTB,
BBIOOpA pAIlMOHATBHOTO crioco0a, aHanu3a HHPOpPMaIny;

OCYHIIECTBJISATh COBMECTHBIM KOHTPOJb W OLEHKY BBINOJHIEMBIX JEUCTBUM, NpPEIBHUIEThH
BO3MOHOCTh BO3HUKHOBEHUS OITUOOK U TPYTHOCTEH, MPEAyCMaTPUBATh MYTH MX MPEIyNPEKICHUS.

IIpeameTHbIe pe3ybTaThI

K kxoHiy o0yuenus B 3 KJjacce y o0yJaromierocss OyayT chopMHpPOBaHBI CIEIYIONINE YMEHUS:
YUTaTh, 3aMMCHIBATh, CPABHUBATH, YIIOPSAOUHBATH uncia B mpenenax 1000;
HaXOJHUTh YUCIIO OOJIbIIIee MIIM MEHBIIIee JaHHOTO YKCIia Ha 33JaHHOE YMCIIO, B 33JJaHHOE YUCIIO pa3 (B
npenenax 1000);



BBITIOJTHSATH apu(MeTHIeCKIe ISHCTBUS: ClI0kKeHne U BerunTanue (B mpenenax 100 — ycrHo, B ipenenax 1000 — mUCbMEHHO), YMHOXEHHE U JCTICHUE
Ha OJIHO3HAYHOE YUCJIO, AeJeHHE ¢ ocTaTKoM (B npeaenax 100 — yCTHO U NMCbMEHHO);
BBITIOJIHATH ICHCTBHSI yMHOKEHUE U Aenenue ¢ yuciaamu 0 u 1;
YCTaHABJIMBAThH M COONIONATH MOPSIOK ICHCTBUI MPH BHIYMCICHUN 3HAUSHHSI YHCIOBOTO BBIPXKEHHS (CO CKOOKaMU MITH 0e3 CKOOOK), COIepIKaIIEero
apu(METHYECKHE JCHCTBUS CIIOKEHUS, BBIUNTAHNS, YMHOKCHHUS U JICTICHHS,
MCTIOJIb30BATh TPU BHIYUCICHUSAX IEPEMECTHTEIHHOE U COYETATEIIbHOE CBOWCTBA CIOKCHHUS;
HAXOJIUTh HEN3BECTHBIN KOMIIOHEHT apU(METUIECKOTO JICHCTBHS;
WCTIOJIH30BATh TP BBHITIOTHEHUN MPAKTUYECKUX 3aJJTaHUI U PEIICHUH 3a2/1a4 €AMHUIIBL: JUTUHBI (MAJUTIMETD, CAHTUMETD, ICUMETP, METP, KHJIOMETP), MacChI
(rpamm, KuJIOrpamMM), BpeMeHH (MUHYTa, 4ac, CeKyH/1a), CTOUMOCTH (KomelKa, pyosib);
OTIPENIENATH C TIOMOMIBIO U(POBBIX M aHAIOTOBBIX MTPHOOPOB, U3MEPHUTEIBHBIX HHCTPYMEHTOB JUITMHY (Maccy, BpeMsi), BHITIOJTHATH IPUKHIIKY U
OIICHKY pe3yiibTaTa H3MEPEHHA, OTIPEENATh MPOIOIDKATEIEHOCTD COOBITHS,
CpaBHUBATh BEJIMYUHBI JITHHBI, TUTOIIAIH, MACChI, BpDEMEHH, CTONMOCTH, YCTAaHABJINBAsI MEX/Ty HUIMH COOTHOIIIEHUE «OOJIBIIIEe NIIA MEHBIIIE Ha WITH BY;
Ha3bIBaTh, HAXOUTH JOJIO BEJTMYUHBI (TTOJIOBHHA, YETBEPTH);
CpaBHUBATH BEJIMYUHBI, BRIPAKEHHBIC JIOJISIMU;
WCTIOJIH30BATh TPH PEIICHUH 33/1a4 U B MPAKTHYECKUX CUTYalusAX (TIOKyITKa TOBapa, OTpe/IeICHue BpEMEHH, BBITTOJTHEHHE PACYETOB) COOTHOIICHHUE
MEXY BEJIMYUHAMU;
MIPH PEIICHUH 3314 BBITIOJIHSATH CJIO’KEHHE U BBIYUTAHUE OJHOPOIHBIX BEIMYMH, YMHOKEHHE U JIeJICHHE BEIMYMHBI HA OJTHO3HAYHOE YHUCIIO;
pelaTh 3aa4y B OHO-/1Ba JIEHCTBUS: PEACTABIIATh TEKCT 3aJjauu, TNIAaHUPOBATh X0 PEIICHHUS, 3alIMChIBAaTh PEUICHUE U OTBET, aHAIU3UPOBATh PEIICHNE
(uckatp Ipyro# cmocoO penieHus), OIEHUBAThL OTBET (YCTaHABIMBATH €TI0 PEATUCTUIHOCTD, POBEPSITH BEIYUCIICHNUS ),
KOHCTPYHPOBATh MPSIMOYTOJbHUK U3 TaHHBIX (GUTYp (KBAAPATOB), IEIUTH MPSIMOYTOJIbHUK, MHOTOYTOJIbHUK Ha 3a/laHHBIE YacTH;
CpaBHUBATh (PUTYpPHI MO IIIOMIAIH (HATO0KEHHUE, COTTIOCTABICHNE YHCIOBBIX 3HAUCHUH);
HAXOJUTh MIEPUMETP NPSIMOYTroJIbHUKA (KBaIpara), MIIoab NpIMOYTroJbHUKA (KBaapaTa);
pacrno3HaBaTh BepHble (MCTUHHBIC) U HEBEPHBIE (JIOKHBIE) YTBEPKICHHS CO CIOBAMU: «BCEY», KHEKOTOPBIE», KUY, «KAXKIBII», «ECIH. .., TO...»;
(dbopMynupoBaTh yIBepkKAeHUE (BBIBOJI), CTPOUTH JIOTUUECKUE PACCYKICHHUS (0ITHO-IBYXIIArOBbIE), B TOM YHUCJIE C UCIIOJIb30BAHUEM HU3Yy4EHHBIX
CBSI30K;
KIIaCCU(PUIIMPOBATH OOBEKTHI IO OJJTHOMY-IBYM IPU3HAKAM;
W3BJIEKATh, UCIOIB30BAaTh HHPOPMAIIHIO, IPEACTABICHHYIO HA TPOCTEHIIINX TUarpaMMax, B Tabnuuax (HanmpuMmep, paclucaHue, peskuM padoThl), Ha
npeaMeTax MOBCEAHEBHOW KU3HU (HAIIPUMeEp, SIPIbIK, STUKETKA), a TAK)Ke CTPYKTYPHUPOBATh MHPOPMAILIKIO: 3aTOJIHATH MPOCTEHUIITNE TaOIUIIbI;
COCTaBIIATh TJIaH BBHITMIOJHEHUS YU€OHOTO 3a/IaHUS U CIIE0BATh €MY, BBITIOIHSATH ICHCTBUS MO AITOPUTMY;
CpaBHUBATh MaTeMaTUYECKHUE O0bEKTHI (HAXOIUTh 0OlIee,pa3InyHOe, YHUKAIBHOE);
BBIOMPATh BEPHOE PELICHHE MaTeMaTHUECKOM 3ajauu.
K koHI1y 00yueHus B 4 kJjacce y oOyyaromnierocsi 0yyT copMHUpPOBaHbI CIeIyIOLINe YMEHUS:
YUTaTh, 3aMMCHIBaTh, CPABHUBATH, YIIOPSA0YNBATH MHOTO3HAUHBIC YHCIIA;
HAaXOJUTh YUCIIO OOJIbIIIEE MM MEHbBIIIEee JaHHOTO YMCIIa Ha 3aJJaHHOE YHCIIO0, B 3aJaHHOE YUCIIO pas;
BBITOJIHATh apu(METHUeCKUe MAEUCTBUS: CIOKEHHE M BBIYMTAHHE C MHOTO3HAUYHBIMU YHCIIAMU MHCbMEHHO (B mpeaenax 100 — ycTHO),



YMHO>KEHUE U JIeJICHHEe MHOTO3HAYHOI'0 YKUCJIa Ha OJHO3HAYHOE, JBY3HAYHOE YUCIIO MUCbMEHHO (B npezeax 100 — ycTHO), neneHue ¢ OCTaTKOM —
nucbMeHHO (B npezaenax 1000);

BBIUMCIIATH 3HAUCHHUE YHCIIOBOTO BBIPAXKEHHUS (CO CKOOKamMu mitn 6e3 CKoOOK), coeprkaiiero 2—4 apudMeTnieckux AeHCTBUS, HCIIOIB30BaTh IPU
BBIUMCIICHUSX U3yUCHHBIE CBOMCTBA apu(hMETHUECKHX JICHCTBHIA;

BBITNIOJIHATh NPUKUJIKY PE3YJIbTaTa BEIYUCICHHM, IPOBEPKY MMOIYYEHHOIO OTBETA [0 KPUTEPUSIM: IOCTOBEPHOCTH (PEabHOCTh), COOTBETCTBUE
IpaBuily (QITOPUTMY), @ TAKXKE C MOMOUIbIO KAIbKYJIATOPA;

HaXOJUTb JIOJIIO BEJIMYUHBI, BEJINYUHY 10 €€ J0JIE;

HAaXOJUTh HEU3BECTHBIN KOMIIOHEHT apu(hMETHUECKOTO IEHCTBHUS;

MCIOJIb30BaTh €AMHULIBI BEJINYMH NP PELICHNUH 3a/1a4 (JUIMHA, Macca, BPeMsl, BMECTUMOCTb, CTOUMOCTb, IJIOIIa/lb, CKOPOCTH);

WCIOJIb30BaTh IIPU PELLIEHUH 3a7a4 €IUHULBI JUTMHBI (MUJUIUMETP, CAHTUMETP, JCLUMETP, METP, KMIIOMETP), MAacChl (IpaMM, KUJIOTpaMM, IIEHTHED,
TOHHA), BpEMEHHU (CEeKyHJ1a, MUHYTa, 4ac, CyTKH, HEJIeJIsl, MECsLl, TO), BMECTUMOCTH (JIUTP), CTOUMOCTH (KoTielKa, pyOiib), TIIomaan (KBaJpaTHbIi METp,
KBaJIpaTHBIN JCIMMETP, KBAaJAPATHBIA CAHTUMETP), CKOPOCTHU (KUIOMETP B Hac);

HCIOJIb30BaTh IIPU PELIEHUHU TEKCTOBBIX 3a]1a4 U B MPAKTHUECKUX CUTYalUSIX COOTHOILIEHUS MEX]Ty CKOPOCTbIO, BPEMEHEM U MPONJCHHBIM IyTEM,
MeXAy NPOU3BOAUTEIHLHOCTHIO, BpEMEHEM U 00BEMOM pabOTHI;

OTPEENATh C TOMOIIIBIO IM(PPOBBIX U AHAJIOTOBBIX MPUOOPOB Maccy MpeaMeTa, TeMIepaTypy (Hanpumep, BoJbl, BO3AyXa B TOMEIEHUN),
BMECTHMOCTb C TIOMOIIBIO U3MEPUTEIBHBIX COCYIOB, IPUKHJIKY U OLIEHKY pe3yiIbTaTa U3MEPEHHI;

pelaTh TEKCTOBbIE 3a1auu B 1-3 AelCTBUS, BBINOIHATE Ipeo0pa30BaHUE 3aJaHHbBIX BEIMYUH, BEIOUPATh NP PEILICHUH MOIXOAAIINE CIOCOOBI
BBIUUCIJIEHUS, COUETAsl YCTHBIE Y MUCbMEHHBIE BBIYMCIICHUS U UCIIOJIb3Ys, IPU HEOOXOAUMOCTH, BBIYMCIUTENbHBI YCTPONCTBA, OLIEHUBATh MOJY4EHHBIN
pe3ynbTaT M0 KPUTEPUSIM: PEATbHOCTh, COOTBETCTBUE YCIOBHIO;

pelaTh MpakKTUYECKHE 3a1auH, CBSI3aHHbIE C TIOBCEAHEBHOM XKU3HBIO (HAIpUMep, MOKYIIKa TOBAapa, ONpe/EICHNE BPEMEHH, BbIIIOJIHEHHE PACYETOB), B
TOM YHCJI€ C U30BITOYHBIMHU JAaHHBIMU, HAXOIUTh HEOCTAIOUIYI0 HHPOPMALIKIO (HarlpuMep, U3 TaOJIUL, CXeM), HAXOJUTh Pa3JIM4yHble CLIOCOOBI pelle Hus;

pas3nuyaTh OKPYKHOCTb M KPYT, H300pakaTh ¢ NOMOILBIO LIUPKYJIS U JIMHEHKHU OKPYKHOCTB 33JaHHOTO paJinyca;

pa3nuyath U300paXKeHHsI MPOCTEHIINX MPOCTPAHCTBEHHBIX GUTyp (1Iap, KyO, WINHAP, KOHYC, MUpaMKJia), PacliO3HaBaTh B IPOCTEUIINX ClTydasx
IIPOEKIUH NTPEIMETOB OKPYXKAIOLIEr0 MUPa Ha INIOCKOCTh (II0JI, CTEHY);

BBINOJIHATH pa30reHne (I0Ka3bIBaTh HA PUCYHKE, YepTexke) MPOCTEeHIIel COCTaBHON (UIyphbl Ha MPSIMOYTOJIbHUKH (KBaJpaThl), HAXOAUTh IIEPUM ETP
U TIoaib (GUryp, COCTaBIECHHBIX U3 ABYX-TPEX MPSIMOYTOJIbHUKOB (KBapaTOB);

pacro3HaBaTh BepHbIe (UICTUHHbBIC) U HEBEPHbIE (JIOXKHBIE) YTBEPKACHUS, IPUBOIUTH IPUMED, KOHTPIIPUMED;

(bopMyIIUpOBaTh YTBEPXKAECHUE (BBIBOJI), CTPOUTH JIOTHYECKUE PACCYKJICHHS (IBYX- TPEXILArOBbIE);

KJIaccu(pUIMpPoBaTh OOBEKTHI MO 33aHHBIM HJIM CAMOCTOSITENIbHO YCTAHOBJIEHHBIM OJTHOMY-JIBYM IIPHU3HAKaM;

U3BJIEKATh U MCIIOJIb30BATh JUIs BBIMOJIHEHUS 3aJJaHUH U pelIeHus 3a/1a4 HH(OpMaIHIo, IPEACTaBICHHYIO Ha MPOCTEHIINX CTOI0YAThIX TuarpaMMax,
B Ta0JIMIIaX C JAHHBIMHU O PEAbHBIX Mpolleccax U SBJICHUIX OKPYXaroIero Mupa (Hanpumep, KajleHaapb, paclucaiue), B peMeTax OBCeJHEBHOM KU3HU
(HarmpuMep, cYeT, MEHIO, Mpaic-I1McT, 00bsABICHNUE);

3aIOJIHATh JAaHHBIMU MPEUIOKEHHYIO TaONIUIly, CTOI0UATyIO UarpaMmy;
UCIOJIb30BaTh (POPMATIM30BAHHBIE OMMCAHMS MTOCIET0BATENIBHOCTH ICHCTBUH (QITOPUTM, TUIAH, CXeMa) B IPAKTUYECKUX U YUEOHBIX CUTYaLUsX,
JOTIOJIHSTH aJTOPUTM, YIOPSAIOUNBATH IIIary aJlTOPUTMA;



COCTAaBJISITh MOJIEINIb TEKCTOBOM 3a/1a4H, YUCIOBOE BHIPAKECHUE;
BBIOMPATH PAIMOHAILHOE PEIICHUE 3a[aui, HAXOIUTh BCE BEPHBIC PEIICHUS U3 TPEUI0KCHHBIX.
2.Conep:kanne y4eOHOr0 mpeamera
OcHoBHOE coJiep)KaHue 00yICHHSI B IIPOTPaMMe [0 MAaTeMAaTHUKE MIPEJICTAaBICHO pa3jienamMu: «Uucaa u BeTHIUHEBD, «APUPMETHICCKHE TCHCTBUSI,
«TekcroBbie 3a1aun», «lIpOCTpaHCTBEHHBIC OTHOIICHUS W TEOMETPHUYECKUE (QHUTYPBIY,
«MaremaTtuueckasi uH(GpOpMaLUs».
3 kaace
Yucaa 1 BeJIMYHHBI
Uucma B  mpememax  1000:  grenwme, 3amuch, CpaBHEHWE,  TIPEICTABIICHHE B BUJEC CYMMBI Pa3psIHBIX ClIaracMbIX. PaBeHCTBa W
HEPaBEHCTBA: YTCHHE, COCTABJICHUE. YBEIMUCHNUE NI YMEHBIIICHUE YK CIIa B HECKOJIBKO pa3. KpaTtHoe cpaBHeHUE YmCel.
Macca (eguHHUIIa MAacChl — TPaMM), COOTHOIIIEHUE MEXTY KMJIOTPAaMMOM M TPaMMOM, OTHOIIIEHUS «TsDKETIee-JIerye Ha. . .», «TsHKeIee-JIerde B. .. ».
CroumocTs (eAMHUIBI — PYyOJIb, KOTICHKA), YCTAHOBJICHUE OTHOIICHUS «JIOPOXKE- JEIHICBIIE HA...», «IOPOXKe-JenieBye B...». COOTHOIICHUE «IICHA,
KOJIMYECTBO, CTOUMOCTB)» B ITPAKTUUYECKON CUTYaIIUH.
Bpemsi (emmHuIla BpeMeHH — CEKyHJZa), YCTAHOBJIEHHWE OTHOIIEHHUS «OBICTpee- MeIJieHHee Ha...», «ObIcTpee-MeieHHee B...». COOTHOIICHHE
«Ha4yajo, OKOHYaHUE, TTPOJIOJDKATEIHFHOCTh COOBITHSY B IPAKTHYECKON CUTYAIUH.
JlnvHa (€IMHULBI UTMHBI — MUJUTUMETP, KUJIOMETP), COOTHOLIEHHE MEX Iy BEIMYMHAMU B Mpefenax Teicsiud. CpaBHEHHE 0OBEKTOB MO JITHHE.
[Tnomanp (equHULIBI TUTOIIAAN — KBaIpAaTHBIM METP, KBaJIPATHBIA CAHTUMETP, KBaJAPATHBIN ACIIUMETp, KBapaTHbIN MeTp). CpaBHEHHE OOBEKTOB TIO
TUIOLIA/IU.
Apudpmernyeckue aeicTBUs
YcTHBIE BBIUMCIICHUS, CBOJIUMBbIE K AedcTBUAM B mpegenax 100 (TaGiauuHoe M BHETAONMYHOE YMHOXKEHUE, JeJIeHUE, NEHCTBUS C KPYIIIBIMU
YUCJIaMHU ).
[TucemenHoe cnoxxenue, Berautanue yucen B npeaenax 1000. detictus ¢ uncnamu 0 u 1.
[TuceMeHHOE YMHOKEHHE B CTOJIOUK, MMCbMEHHOE JIeJieHHe YroiakoM. [lucbMenHoe yMHOXKEHHE, AeJeHHe Ha OJIHO3HayHoe yucio B mpenenax 100.
[IpoBepka pe3ynabTaTa BeIYUCICHUS (IPUKHUIKA WM OIIEHKA pe3ynbTara, 00paTHoOe JAelCTBUE, IPUMEHEHHE alTOPUTMA, HCIIOIb30BAHUE KAJbKYIATOPA).
[lepemectuTenbHOE, COUYETATENIbHOE CBOWCTBA  CJOXKEHUS, YMHOXKEHHUS NPU BBIUMCICHUSIX.
HaxoxaeHne Hen3BeCTHOr0 KOMIOHEHTa apu(METHUECKOTO ISHCTBHUSL.
[Topsiox neHCTBUI B YKMCIOBOM BBIPQKEHHH, 3HAUEHHUE YKCIOBOTO BBIPAKEHHUS, COJIEPXKAIIETO HECKOJbKO IeHcTBHM (cOo ckoOkamu wiu 6e3
CKO0OK), ¢ BerunciaeHussMu B nipeaenax 1000.
OnHOpoaHBIE BETMYUHBIL: CJI0KEHUE U BBIUMTAHUE.
TexkcToBBIC 3a7a4H
PaGora ¢ TekcToBOHM 3amaueii: aHaNW3 MAHHBIX U OTHOIICHWI, MPEACTABICHHWE Ha MOJENH, MJIaHUPOBaHWE XOJa pPElIeHHUs 3a7adyd, pelIeHHe
apudmernyeckuM crnocoOoM. 3amaud Ha TMOHHUMAaHHME CMBbICIa apuPMETHUYEeCKUX JEHCTBUH (B TOM 4YHCIE [ENEeHHUS C OCTaTKOM), OTHOIIEHHI
(«OomBIIIe-MEHBIIE HA...», «OOJBIIE-MEHBIIE B...»), 3aBUCUMOCTEH («KYIUISI-TIPOJaka», pacdéT BPEMEHM, KOJMYECTBA), HA CpaBHEHHE (Pa3HOCTHOE,
KpaTHOE). 3amuch peuieHus 3a1a4u 10 ACHCTBUSIM U C TIOMOIIIBIO YUCIOBOTO BhIpakeHUs. [IpoBepka pelieHus 1 olieHKa MOTyYeHHOTO pe3yabTaTa.
Jonss  BenWYMHBI:  TOJIOBUHA,  TpPETh,  YETBEpPTh,  MsATas,  JecsATas  4YacTb B IpakTU4yeckod cutyauuu. CpaBHEHHE J0Jied OJHOMU



BEJIMYMHBI. 3a]Jaul HAa HAX0XAECHUE J0I1 BEINYUHBI.
IIpocTpaHcTBeHHbIC OTHOLICHHSI M TeOMeTpHYecKue (PUrypsbl

KoncrpyupoBanue reomerpudeckux ¢puryp (pazonenue Gurypsl Ha 4acTH, COCTaBJICHUE QUTYPHI U3 YacTel).

[lepumeTp MHOTOYrOJIbHUKA: U3MEPEHUE, BBIUMCIIEHUE, 3alIUCh PABEHCTBA.

W3mepenue miomaay, 3anuch pe3yibTaTa M3MEpPEHMs] B KBAaJAPATHBIX CAHTUMETpaxX. BplunciieHue miomaay MpsSMOYrojbHHMKa (KBajapaTa) C
3aJJaHHBIMH CTOPOHAMH, 3aITUCh paBEHCTBA. V300pakeHne Ha KieTyaTol OyMare mpsiMOyroJbHHUKA C 33[aHHBIM 3HAYEHUEM ILIOMIA TH.

Marematudeckast HH(pOpMaLUst
Knaccugukanus o0beKTOB 10 1ByM ITPU3HAKAM.
BepHbie (MCTHHHBIE) U HEBEpHbIE (JI0XKHBIE) YTBEPKICHHS: KOHCTpYHpOBaHHE, IpoBepKa. Jloruueckue pacCyXIEHHUsI CO CBS3KaAMH «ECIu
.oy TO ...», «IIO3TOMY,
«GHAYUTY.

W3BneueHne u MCHONB30BAaHUE Ui BBINOJHEHUS 3a/laHUM MH(GOpMallMU, NMPEJICTaBICHHON B TabMUIAaX C JaHHBIMH O pealbHBIX Mpolleccax U
SIBIICHUSAX OKPYXAIOIIero Mupa (Harmpumep, paclucaHie YpoKOB, IBUKEHHUSI aBTOOYCOB, MOE3/10B), BHECEHUE JAHHBIX B TaOIUIly, TOMOJHEHHE YepTexa
TaHHBIMU.

dopMmann30BaHHOE OMMCAHUE MTOCIIEOBATENFHOCTH AEUCTBUN (MHCTPYKLIUS, TUIaH, CXEMa, alTOPUTM).

Cronbuaras quarpaMma: YTeHHE, UCIIOJIb30BaHKE JAaHHBIX Ul PELICHHs y4eOHBIX U IPAKTUYECKUX 3a/1ad.

ANTOpUTMBI U3y4eHHs] MaTepuaja, BBIIOJHEHUS OOyJarollMX M TECTOBBIX 3a/JaHUil Ha JOCTYHNHBIX 3JIEKTPOHHBIX CpeACTBaxX OOy4eHUs
(MHTEpaKTUBHOM JI0CKE, KOMITBIOTEPE, APYTUX YCTPOUCTBAX).

4 knace
Yucia 1 BeJMYUHBI

Yucna B mpenenax MWUIMOHA: YTEHHE, 3allMCh, NOpa3psIHOE CpaBHEHHE ynopsiaoyeHue. YUucio, Oojblliee WIM MEHbIIEE JaHHOIO YHcia Ha
3aJJaHHOE YHUCIIO Pa3psAIHbIX €ANHUL], B 3aJaHHOE YHMCIIO Pa3.

Benuuunsl: cpaBHeHHEe 00BEKTOB 10 Macce, JUIMHE, MO, BMECTUMOCTH. EMHMIIBI MAacChl U COOTHOLIEHMSI MEXy HUMH: — LIEHTHED,

TOHHA.

EnuHunel BpeMeHu (CyTKU, Hellelis, MecCsll, roJl, BeK), COOTHOLICHHUS MeXy HUMHU. EAMHUIBI JJIUHBI (MUJUIUMETP, CAaHTUMETD, ACLUMETP, METP,
KUJIOMETP), IUI0Iaau (KBaApaTHBIN MeTp, KBaJPaTHbIA CAHTUMETP),BMECTUMOCTH (JIUTP),CKOPOCTH (KMJIOMETPbl B 4Yac, METpbl B MHHYTY, METphl B
cexkynny). CooTHomenne Mexay equHuiiamu B npenenax 100 000.

J107151 BEIMYMHBI BPEMEHH, MACCHI, JUTUHBI.

Apupmernyeckne AeiicTBUS

IInceMeHHOE c0KEeHUE, BBIYUTAHNE MHOTO3HAYHBIX YHCEN B Ipelesiax MWIUIMOHA. [IMcbMEHHOE yMHOKEHUE, 1eJIEeHHEe MHOTO3HAYHBIX YHCEN Ha
onHOo3Ha4yHOe (1By3HauHoe) uncio B npegenax 100 000. Jlenenue ¢ ocratkom. YMHokeHue u aenenue Ha 10, 100, 1000.

CBoiicTBa apu(pMeTHUYECKUX AEHCTBUM M MX NpPUMEHEHHE Ui BbluucieHui. Ilomck 3HadeHHs  YMCIOBOTO  BBIPAXEHMS,  COJEpPIKAIEero
Heckonbko aerictBuil B mpenenax 100 000. ITposepka pe3ynbraTa BEIYACICHHM, B TOM YUCIIE C TIOMOIIBIO KAJIBKYJIATOPA.

PaBeHCTBO, coseprkaliiee HEM3BECTHBI KOMIIOHEHT apu(METUYECKOTO ASHCTBUS: 3alIUCh, HAX0K/IEHHE HEM3BECTHOTO KOMIIOHEHTA.

YMHOK€EHHUE U JeNIEHUE BEIMYMHBI HA OJTHO3HAYHOE YUCIIO.
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Pabora ¢ TekcTOBOM 3a/auei, peleHne KOTOPOi CONePKUT 2—3 ACHCTBUS: aHANIN3, IPEACTAaBICHNE HAa MOJIEIH, TNIAHMPOBAHNE U 3aITUCh PEIICHUS,
IIPOBEpKAa pEUIEHUs M OTBETAa. AHalIM3 3aBUCHUMOCTEH, XapaKTEpU3YIOLIUX MPOLECCHI: JBUXKEHHS (CKOPOCTb, BpEMs, NMPOWUJIEHHBIH IyTh), pabOThI
(IpOU3BOAUTEIBHOCT, BpeMs, 00bEM palOThI), KYIIU-NIPOAAKU (LI€HA, KOJIMYECTBO, CTOMMOCTb) U pPELICHHE COOTBETCTBYIOLIMX 3ajad. 3ajaud Ha
YCTaHOBJIEHHE BPEMEHHU (Hayasio, IPOJ0KUTEIbHOCTh U OKOHYaHUE COOBITHS), pacuéTa KOJIMYECTBA, pacxoa, U3MEHEHHU. 3a/ladl Ha HaX0X IEHUE J0JIH
BEJIMYUHBI, BEIMYUHBI 10 €€ noje. PasHple crmocoObl pelieHrss HEKOTOPHIX BUAOB HM3YUeHHBIX 3amad. OdopmiieHHe peuieHus 10 JIEHCTBUAM C
MOSICHEHUEM, TI0 BOIIPOCAM, C MOMOUIbIO YHCIOBOTO BHIPAKEHHUSI.

IIpocTpaHcTBeHHBIE OTHOLIEHUSI U TeOMeTpHYecKue (purypsl

Harnsaaaele npeacTaBieHns O CAMMETPHH.

OKpyXHOCTb, KpYyI': pacro3HaBaHue u uzoOpaxeHue. [loctpoeHne okpyKHOCTH 3afaHHOTO paauyca. IlocTpoeHne H3ydeHHBIX F€OMETPUUYECKHX
¢buryp ¢ moMoIplo JUHEWKH, YrOJbHUKA, IUPKYJA. Pa3inuenue, Ha3bIBaHUE MPOCTPAHCTBEHHBIX M€OMETpUYECKUX (uryp (Ten): map, KyO, HUIUHAD,
KOHYC, TUPaMHU/JIa.

KoHncrpynpoBanue: pazdbuenne Gpurypbl Ha NpsSMOYTOJbHUKHY (KBaIpaThl), COCTaBIEHHE (PUTYp U3 MPSIMOYTOJIbHUKOB WM KBAJPATOB.

[Tepumetp, mromaap GUrypbl, COCTaBICHHOW U3 ABYX-TPEX MPSIMOYTOJIBHUKOB (KBaIpaToB).

Marematudeckasi HH(pOpMaLust

PaGota ¢  yTrBepKIEHMSIMHM: KOHCTPYMPOBaHHE, IPOBEpPKAa  HCTUHHOCTH.
CocraBneHue U IPOBEPKa JIOTHYECKUX PACCYKACHUN MPHU PELLICHUN 3a/1a4.

JlaHHBIE O peaJbHBIX MpolLieccax M SIBICHUSAX OKPYXAIOIIEro MHUpa, MpEeACTaBIECHHbIE Ha JuarpamMmax, cxemax, B Tabmunax, Ttekcrax. COop
MaTeMaTHYECKUX JTAHHBIX O 3aJaHHOM OOBEeKTe (YHCIe, BEIHMYUHE, reomeTpuueckon ¢urype). [lonck mHbOpMalin B COPaBOYHOM  JIUTEpaType,
WntepHere. 3anuch MHGOPMALKU B IPEI0KEHHON TabaMIle, Ha CTOI0YAaTON qUarpamme.

JlocTynHbIE 3JEKTPOHHBIE CpeICTBA OOydeHUs, MOCOOMs, TPEHaXEPhl, UX HCIOJIb30BAHUE I0Jl PYKOBOJCTBOM II€[arora M CaMOCTOSATEJIBHOE.
IIpaBuna GezonacHON pabOTHI C IEKTPOHHBIMM UCTOYHUKAMU HH(pOpMaluu (JIEKTpoHHas (hopMa yuyeOHUKa, IEKTPOHHBIE CIIOBapH, 00pa30BaTeIbHbIE
CalThl, OPUCHTHPOBAHHbBIE HAa 00YYAIOLIUXCS HAYAJIBHOTO 00111ero 00pa3oBaHus).

AJITOPUTMBI peLIeHNs U3YYEHHBIX YU€OHbIX M IPAKTUYECKUX 3a1au.



3. TemaTuueckoe IJIAHUPOBAHUE C ONMPEACJTCHUEM OCHOBHBIX BUI0B yqeﬁﬂoii HECATCJIbHOCTH Oﬁy‘lalOIIII/IXCﬂ HAa4YaJbHOI'0 0611161"0 06pa303afmﬂ

3 kiaacc
Ne HanmenoBanue Kommnuectso [Iporpammuoe conepkanue
/n pa3zenoB U TeEM 4acoB XapakTepucTUKa 1eTeIbHOCTH 00y4atouxcs
y4eOHOTO mpenmera
Paznea 1. Unciia u BeJ ITHYHHBI
1.1 |Ywmcma 10 Uucna B npenenax 1000: urenune, |YcTHas u nmuchbMeHHas paboTa ¢ YUCIaMH: COCTaBICHUE U

3aIuCh, CPABHEHNE,
IpeaACTaBJICHUEC B BUIC CYMMBI
pa3psaHBIX CllaraeéMbIX.
PaBeHncTBa 1 HEpaBEHCTBA:
YTEHUE, COCTABIICHHE.
YBenuuenue/
YMEHBIIEHUE YHCIIA B
HECKOJIBKO pa3s.
Kparnoe cpaBHeHME Uncen

YTCHUC, CPABHCHHUEC U YIIOPAJOYCHHUEC, TPCACTABJICHUC B BUAC
CYMMBI Pa3psTHBIX CJIaraeMbIX U JIOTIOJTHEHUE 10 33J]aHHOTO
YHCIIa; BEIOOP YUCEIT C 3aJJaHHBIMU CBOMCTBAMH (YHCIIO €MHHI
paspsiza, 4€THOCTH | T. 11.). [IpakTudeckas paboTa: panuyeHue,
Ha3bIBAHUEC U 3allUCh MATEMATHYCCKUX TCPMUHOB, 3HAKOB, UX

WCIIOJIh30BAaHNE HA TTUChME U B peur NIpH (opMyTupoBaHUHN
BBLIBOJIa, OOBSICHEHUH OTBETA, BEACHUH MaTEMAaTHUYSCKUX 3alHCel.
Pa6oTa B mapax/rpynmnax. OOHapyxXeHHe U TIpOBepKa 00IIeTro
CBOMCTBA I'PYMIIBI YUCEI, TOMCK YHUKAJIBHBIX CBOMCTB YHCIIa U3
TPYIIIBI YHCEIL.

YrpakHEHUS: UCIIOJIH30BAHUE JTATHHCKUX OYKB JIJIs 3aITUCH
CBOMCTB apr(METUUECKUX JIEHCTBHM, 0003HAYCHUS
reOMETPUUCCKHUX (DUTYP.

Hrpbl-copeBHOBaHUS, CB3aHHBIC C aHAJTM30M MaTEeMaTHYECKOTO
TEKCTa, pacrpeaeeHueM Yucen (Ipyrux oObEeKTOB) HA TPYIIIIHI MO
OJIHOMY-/IByM CYIIIECTBEHHBIM OCHOBAHUSIM, MIPEICTaBICHHEM
Yrcia pa3HbIMH crioco0amu (B BUJE MTPEIMETHON MOIENH, CYMMBI
pa3psIHBIX CIaraeMbIX, CIIOBECHOW WM HU(POBOU 3aITUCH),
MCIIOJIb30BAHNEM YUCIIOBBIX JaHHBIX AJIsl TOCTPOCHUS

YTBCPIKACHUA, MATCMATHUYCCKOT'O TCKCTA C YUCJIOBBIMH JaHHBIMU
(HaHpI/IMep, TCKCTa O6I>$[CH€HI/I$I) " IMPOBEPKU €Iro UICTUHHOCTH.




1.2

Benuunael

Macca (eaqunuiia Macchl —

I'PaMM );COOTHOIIIEHUE MEXK Y
KWJIOTPaMMOM U TPaMMOM;
OTHOUICHUE «TsDKEJee/Ierde
Ha/B».

CroumocTs (€AMHHULBI — PYOIIb,
KOIIElKa); yCTaHOBJICHNE
OTHOIIIEHUS «JOPO’Ke/ IeIeBIie
Ha/B».

CooTHoIIIeHHUE «IIeHa,
KOJIM4YECTBO, CTOUMOCTb) B
MPAKTUYECKON CUTYallUH.
Bpewms (enmunuiia BpeMeHn —
CEKyH/a); YCTAaHOBJICHHE
OTHOIIICHHUS «OBICTpee/
MEIUIEHHEE HA/BY.
CooTHOIIICHHE «HAYAJIO,
OKOHYaHHUE, MPOJOKUTEILHOCTh

COOBITHS B IPAKTHUECKON
CUTYaINH.

JlnvHa (enuHUIA ATTUHBI —
MUJUTUMETP, KUJIOMETP);
COOTHOIIECHUE MEXKITY
BEJIMYMHAMU B MpeiesiaX ThICSYH.

[Tnomans (equHUIIBI IJIOMIAAN —
KBaJpaTHBIN METP, KBaAPaTHBIN
CaHTUMETp, KBaPATHBIHA
JEIMETp, KBaPATHBIA METP)

Y4eOHblIii quanor: o0CyXAeHUE IPAKTUYECKUX CUTYallHil, B
KOTOPBIX HEOOXOAUM MEPEXO0J OT OJHUX €AUHUILL U3MEPEHUS
BEJIMYMHBI K IPYTUM.

VYcranosneHue oTHOLIEHUS (00JIbIIE, MEHBIIIE, PABHO) MEKTY

SHAYCHHUAMU BCJIMYUHBI, IPEACTABJIICHHBIMHA B pa3HbIX CAMHUILIAX.

IIpuMeHeHne COOTHOIIEHNN MEX Y BETUUMHAMU B CUTYALUAX
KYIUIU-TIPpOJAaKHU, IBUKCHU, pa6OTI)I. HpI/IKI/II[Ka 3HAYCHUA
BEJIMYMHBI HA TJIa3, POBEPKA U3MEPEHHUEM, PaCUETaMHU.
MoiennpoBaHue: UCIIOJIb30BaHHE TIPEAMETHON MOJISITH JIIsI
WUTIOCTPALIMK 3aBUCUMOCTH MEXy BeTnunHaMu (OosbIie/
MEHBIIIE), X0/ BBITIOJHEHUS apU(PMETUUECKUX IeHCTBHUM

C BCJIIMYNHAMU (C.]'IO)KGHI/IG, BBIYHUTAHUEC, yBeJ'II/I'-IeHI/Ie/
YMEHbIIIEHNE B HECKOJIBKO pa3) B CIIydasiX, CBOJUMBIX K
YCTHBIM BBIUYHCICHUSM.

KomMmenTupoBanue nepexosia OT OAHUX €AMHUILL K IPYTUM
(omHopoHBIM). [IpomieneBTHKA HCCIEAOBATENBCKOM PAOOTHI:
OTIPENIETISATH C TOMOIIBIO ITU(POBBIX aHATIOTOBBIX TPUOOPOB,
M3MEPUTENbHBIX HHCTPYMEHTOB JJIMHY, MaccCy, Bpems;
BBITNOJIHATH IPUKHUJIKY U OLIEHKY Pe3yJibTaTa U3MEPEHU;
OTPENEINATh TPOJAOLKUTEILHOCTh COOBITUS




Hroro no pazneny
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Pa3nen 2. ApudmeTudeckue aeiicTBUs

2.1

Brruncinenus

40

VYcTHbIE BRIYUCIICHUS,
CBOJIMMBIE K JICICTBUSM B
npeaenax 100 (tabnuunoe u
BHETA0JIMYHOE YMHOXKEHHUE,
JeneHune, NeUCTBHSA C
KPYIJIBIMUYHMCIIAMH).

IInceMeHHOE CITOKECHHE,
BBIYUTAHWE YHCET B TIPEIesiax
1000.

JeiictBus ¢ uncimamu O u 1.

[TucbMeHHOE YMHOKEHHUE B
CTOJIOWK, MUCbMEHHOE JIETICHUE
YTOJIKOM.

[TuceMeHHOE yMHOXKEHUE, IETIEHUE

Ha OJTHO3HAYHOE YMCIIO B IpeJiesnax
100.

[IpoBepka pe3ynbTaTa BHIYUCICHUS
(TIpUKKIKa WK OLIEHKA
pe3ynbTara, oOpaTHOE JieiicTBUE,
MIPUMEHEHHE aITOPUTMA,
UCIOJIb30BAHUE KAIBKYIIATOPA).
[IepemecturensHoe,

COUETATEJIbHOE CBOMCTBA CIIOKEHHS,
YMHOKEHUS TIPU BBIYUCTICHUSIX

YupakHeHus: yCTHbIE M TUCbMEHHbIE IPUEMBI BIYUCIICHUI.
VYcTHOE BBIYMCIIEHUE B CITy4asiX,CBOJUMBIX K ICHCTBUSAM B
npenenax 100 (efcTBuUs ¢ AecATKaMH, COTHSIMH, YMHOKCHHE U
nenenuena 1, 10, 100).

JHetictBus ¢ uncimamu 0 u 1.

IIpuknnka pe3ynbpTaTa BBIIOJHEHUS JEUCTBUA.
KoMMeHTHpOBaHHE X0/1a BBIYUCICHUN C UCIIOJIb30BAHNEM
MaTeMaTU4eCKO TEPMUHOJIOTUH.

IIpumeHnenne npaBuII MOPSAIKA BBIIIOJHEHUS IEUCTBAN B
MPEUI0KEHHON CUTYalluu U ITPU KOHCTPYHPOBAHUE YHCIOBOTO
BBIPAKEHUS C 33JaHHBIM MOPSIKOM BBIIIOJIHEHUS JEUCTBHM.
CpaBHEHHE YHUCIIOBBIX BBIPQKCHUN 0€3 BBIUMCIICHHN.
VYpaxHeHne Ha CAMOKOHTPOJIb: 00CYKIEHHE BO3MOKHBIX
OIIMOOK B BBIYMCIICHUSIX 110 aJITOPUTMY, IIPU HAXO0KAECHUI
3HAYEHUS YACIIOBOTO BBIPAYKEHUSI.

OueHka paloOHaIbHOCTH BBIYUCIICHUS.

IIpoBepka xo1a 1 pe3yapTaTa BbIIIOJIHEHUS JEHCTBHSL.
JuddepenipipoBanHoe 3aJaHKe: TPUBEICHNE IPUMEPOB,
WJUTFOCTPUPYIOLIUX CMBICIT J€JIEHUS C OCTaTKOM, UHTEpIIpe-
TalUIO PE3yJbTaTa JCJICHHsS B IPAKTUYECKON CUTYaIIHH.
Odopmienne MmareMaTHuecKOn 3aiCh: COCTaBIIEHUE U TIPOBEPKa
MPaBUJIBHOCTH MaTeMaTUYECKUX YTBEPKICHUI OTHOCUTEIBHO
Habopa MaTeMaTH4eCKUX OObEKTOB (UMCEN, BETUUNH, YHCIOBBIX
BBIpaKeHUH, reomeTpuueckux ¢uryp). Habmoaenue
3aKOHOMEPHOCTEH, OOIIEro U pa3IMYHOTO B XOJE BBITIOIHEHUS
NeWCTBUIA OJTHOM CTYNEHH (CII0KEHHsA- BBIYUTAHUS, YMHOXKEHUS-
JieNIeHus ). YTIpa)KHEHUS: aJTOPUTMBI CIIOKEHUS U BBIYNTAHUS
TPEX3HAYHBIX YNCEI, IEIEHUS C OCTATKOM.

PaboTta B mapax/rpymnmnax: cocraBieHle HHCTPYKIIUU




YMHOXKCHHSI/JICTICHHSI Ha KPYTJIO€ YHCIIO, ICIICHUS
qrCel Mo100pOM

aHaJIN3 JAHHBIX ¥ OTHOIIICHUIH,
npejicTaBJICHHE Ha MOJICIH,
IUTAHUPOBAHKE X0J]a PEIICHUS
3aJauu, pelieHue
apuMETHIESCKUM CITOCOOOM.
3anuch pelieHus 3a1a4u 1o
JICUCTBUSAM U C IOMOIIBIO
YHCIIOBOTO BBIPAYKECHUSI.
[IpoBepka pernieHus u oleHKa
MOJYYEHHOTO pe3yabTaTa

2.2 UuCIoBbIC BRIPAKCHUS 7 Haxox1eHre Hen3BeCTHOTO MopenvupoBaHue: HCTIOIb30BaHUE MPEIMETHBIX MOJIEICH st
KOMIIOHEHT apu(METHIECKOTO 00BsicHEeHUs crioco0a (TipuéMa) HaXOKICHHSI HEH3BECTHOTO
JEUCTBUS. KOMIIOHEHTa apU(PMETHUECKOTO IeHCTBHUS.
ITopsitoK AEHCTBHIA B YHCIIOBOM JuddepeHnnpoBaHHbIE 3aJaHNUS: YCTAHOBJICHHUE TIOPSIKA
BBIPAKCHNH, 3HAUCHHE YHCIIOBOTO | ACHCTBUN NPU HAXOK/ICHUM 3HAYEHHUS YUCIIOBOTO BHIPAXKEHHUSI
BBIPKEHUS, COJIEPKAIIETO
HECKOJIbKO JIEHCTBHI (CO
CcKoOKkamu/6e3 CKoOO0K), C
BBIYHCIICHUSMH B IIpejIeiax
1000.
OIHOPOAHBIE BEJIMYNHBI:
CJIO’)KCHHE Y BEIYUTAHUE

Hroro 1o pazneny 47
Paznen 3. TekcToBbIe 32124
3.1 |Pabora c rexcroBoii 3amaueii| 12 Pabora ¢ TekcToBOIi 3a1aueii: MopenupoBaHue: COCTaBICHUE M UCTIOJIH30BAHUE MOICITH

(pucyHOK, cxema, Tabnuna, TuarpaMmma, KpaTkast 3aluch) Ha
pa3HBIX dTarax peuieHus 3a1a4n.
KomMmeHnTHpoBaHue: onrcaHue X0/1a PacCyKACHUS s
pelleHrs 3a/1a4M: [0 BOIPOCaM, C KOMMEHTHPOBAHHUEM,
COCTAaBIICHUEM BBIPAKCHHUS.
YrpakHeHus: Ha KOHTPOJIb U CAMOKOHTPOJIb MIPU PELLICHUU
3ajad.
Ananu3 00pa3ioB 3aMucu PEHICHHs 3a/1a4H 0 JCHCTBHIM U C
MTOMOIIIBIO YHCIIOBOTO BBIPAXKEHUSI.
MopenvupoBaHue: BOCCTAHOBIIEHUE X0/ PEIICHUS 3a/1a4U 110
YUCJIOBOMY BBIPAKEHUIO WM JIPYrOil 3aMKCH €€ PeleHHUs.
CpaBHeHue 3a7au.
DopMynHpOBAHKE MOJTHOTO U KPATKOTO OTBETA K 3a]ja4e, aHAIU3
BO3MOYKHOCTH JPYroro OTBETa WK JPYroro crocoda ero
MOJIyYEHUS.




3.2 Pemenue 3anau 11 3aauy Ha IOHUMaHKUE CMBbICTIa Y4eOHBIil 1uanor: HaxXoKJAECHUE OJHON U3 TPEX
Apudmernyeckux aercTBui (B B3aMMOCBSI3aHHBIX BEJTMUMH MPH PEIICHUH 33/1a4 («Ha
TOM YHUCJIE JIEJIEHUS C OCTATKOM), | IBHIKEHHE», «HA paboTy» u mmp.).
OTHOIIICHHH(00JIbIIIC/MEHBIIIS Pa6oTa B mapax/rpymnmax.
Ha/B), 3aBUCHMOCTE (Kyriisi- Pemenne 3a1a4 ¢ KOCBEHHO# (OPMYITUPOBKO# YCIIOBHS, 33124
TIpoziaxa, pacieT BpeMeHH, Ha JieJIEHHE C OCTATKOM, 3a1a4, HILTFOCTPHPYIOIIMX CMBICI
KOJIMYECTBA), H BHCHH
OJTA9ECTER), HA CPABHEHHE YMHOXEHHUSI CYMMBI Ha YHCII0; 0(hOpMIIEHHE pa3HBIX CIOCOO0B
(pa3HoCTHOE, KpaTHOE).
peleHus 3a1auu (HanpuMmep, MpUBECHUE K €ANHUIIE, KpaTHOE
Jlo1st BeTMYUHBL: TIOJIOBUHA, TPETh, .
CpaBHEHHUE); TTIOUCK BCEX PEIICHUH.
YEeTBEPTb, IIATASI, IECATAs YacTh B
. [IpakTrueckas paboTa: HaXOXJIEHUE JOJM BETUYUHBI.
MIPAKTUYECKON CUTYaIlUH; B _
CpaBHEHHe N0l OJTHOI CpaBHEHME 107€M OTHOUM BETMYMHBI
BEJIMYMHBI. 3a/1a4u Ha
HaXOXXJICHUE JOJIA BEITMYNHBI
Hroro 1o pazneny 23

Pa3nen 4. IlpocTpaHcTBeHHbIE OTHOLIEHUSI U TeoMeTpUUYecKue (PUrypol

41

I'eomerpuueckue Guryps

9

KoHcTpynpoBaH#e reOMeTpUIeCKIX
buryp (pazouenue Gurypsl

HA 9aCTH, COCTaBJICHUE (QUTYPHI U3
gacTe).

1300pakeHne Ha KiIeTyaToi Oymare
MPSIMOYTOJILHHUKA C 33JaHHBIM
BHAYCHUEM TLIOLIA]IH.

CpaBHeHue momaaeit puryp

C IIOMOIIIBIO HAJIOKCHUA

HccnenoBanne 00bEKTOB OKPYXKAIOIIETO MUPa: CONOCTABIICHHE
UX C U3Y4YEHHBIMH F€OMETPUUECKUMHU (popMamH.

Ynpaxuenue: rpapuueckue u u3MepuTeIbHble AeUCTBUS MTPU
MOCTPOCHUHU TPSIMOYTOJIbHUKOB, KBaJJPAaTOB C 33JJaHHBIMU
CBOMCTBaMH (AJIMHA CTOPOHBI, 3HAYCHHE [TEPUMETPA,
IUIONIA/IN ); OTIpE/IeJICHHE pa3MepOB MIPEIMETOB Ha a3 ¢
MOCIIEYIOUIEH MPOBEPKOM — U3MEPEHUEM.

[TponeneBTHKa HUCCIEAOBATEILCKOM PabOTHI: cpaBHEHUE (DUTYD
10 TUIOIIA U, IEPUMETPY, CPABHEHUE OTHOPOJHBIX BEITMYMH.
KonctpyupoBanue u3 Oymaru reoMeTpuieckoil purypsi ¢
3aJIaHHOM JUTMHOM CTOPOHBI (3HAUYCHUEM TIEPUMETPA, TUIOIAH ).
MpiceHHOE TpeicTaBIeHuEe U IKCIIEpUMEHTANIbHAS TTPOBEPKa
BO3MO’KHOCTH KOHCTPYHMPOBAHUS 3aJaHHON F€OMETPUUYECKON

burypsi




4.2 | I'eomeTrpuueckue BeMUMHbI | 13 [lepumeTp MHOTOYTOJIBHUKA! KomMmeHTHpoBaHue xo1a ¥ pe3yibTara [oucKa
U3MEpEHNUE, BBIUNCIIEHUE, UH(OPMALIKH O IJIONIAIU U CIIOCO0ax e€ HaX0XKICHHUSI.
3aMMch paBeHCTBA. DopmynupoBaHUE U TPOBEPKA UICTUHHOCTH YTBEPIKICHHH O
N3mepenue miomaay, 3anmch BHAYCHUSIX T€OMETPUUYECKUX BEIUYHUH.
[pe3yabpTaTa U3MEPEHHUS B HaxoxneHue mionaay npsMoyrojibHUKa, KBaJipaTa, COCTaBJICHUE
KBaJIpaTHBIX CAHTUMETPAX. UHUCJIOBOTO PaBCHCTBA IIPH BBIYUCJICHUU TLJIOIAaAN
Brraucnenue miomanm MpPAMOYroNbHUKA (KBaJpaTa).
PSAMOYTONbHHKA (KBaJpaTa) ¢ 'Y4eOHbIN AUajor: COOTHOIIEHNE MEKy €MHUIIAMU TUIOIIAH,
3aJaHHBIMH CTOPOHAMH, 3aITHCH MOCIIeIOBATEIHHOCTD JCUCTBUH MPH NIEPEX0/1e OT OAHOM MHHUIIBI
paBeHCTBa [UIOMIa/N K IPYTou
Hroro o pazneny 22

Pa3nen 5. MaTtemaruueckasi ungopmanus

5.1

Maremarnueckas
nHpopManms

15

Kaccuduxarysi 00beKTOB 110
ITBYM TIpU3HAKAM.

BepHble (MCTUHHBIC) M1 HEBEPHBIC
(JTOXXHBIC) YTBEPKICHHUS:
KOHCTPYHPOBaHHE, IIPOBEPKA.
Uloruueckue paccyICHHsI

CO CBSI3KAMH «ECJIH ..., TO ...»,
ITOITOMY», «3HAUUTY.
M3BrevueHne 1 UCTIOJIb30BaHNE
TSl BBITIOJTHEHUS 3aIaHHH
MHGpOpMAIIMH, TPEICTABICHHON
B TaOJIMIIAX C JAHHBIMU O
[PEaIbHBIX MPOLIECCAX U SIBJICHUSX
OKpY>KaroIero Mupa (Harpumep,
pacmycanye ypoKOB, IBHKEHUS
ABTOOYCOB, MMOE3/I0B); BHECEHUE
ITAaHHBIX B TAOJHILY; TOTIOJTHEHUE
gepTexka TaHHBIMU.
DopManu30BaHHOE OMHUCAHUE

MOCJICA0OBATCIBbHOCTHU

PaboTa B rpymnmax: HOJArOTOBKA CY)KJICHHUS O B3aHMOCBSI3H
M3yd4aeMbIX MaTEMaTHUYECKUX MOHITUN U (PaKTOB OKpYyKarole
nencTBUTENLHOCTH. [IpruMephl cuTyanuii, KOTOpbie
1eaecoo0pa3zHo GopMyIMPOBATh HA S3bIKE MATEMAaTHKH,
0OBSACHATH U I0KA3bIBaTh MAaTEeMAaTUYECKUMU CPEICTBAMHU
OdopmieHne MaTeMaTHYECKOMN 3aITHUCH.

JlnddepenumpoBaHHOE 3aJaHIe: COCTABIICHUE YTBEPKACHUS Ha
OCHOBE MH(OpMalIMH, IPEICTABICHHOH B TEKCTOBOH (opme,
MCII0JIb30BAHUE CBSA30K «ECIH ..., TO ...», KIIOITOMY», «3HAUUT.
OdopmiieHue pe3yabTaTa BHIYUCICHUS 110 aITOPUTMY.
Vcnonib30BaHKE MaTeMaTHUECKO TEPMUHOJIOTUY JIIsl ONTUCAHUS
CIO’)KETHOW CUTYyalluH, OTHOUIEHUI U 3aBUCUMOCTEN.
[TpakTryeckue paboThI IO YCTAHOBJICHHUIO MOCIEA0BATEIHLHOCTH
COOBITHIA, TeHCTBUH, CIOXKETa, BHIOOPY U MPOBEPKE criocoda
MeiicTBUSI B IPEI0KEHHON CUTYAllUU AJIsl pa3pelieHus mpooieMbl
(11 OTBETa Ha BOTIPOC).

Mo nenrpoBaHue MPENIOKEHHON CUTYallUU, HaX0XKACHUE U
MpeICTaBICHNUE B TEKCTE WIIH TpadUyecKu BCEX HANACHHBIX
PELLIECHU.

PaboTa ¢ airopuTMaMu: BOCIIPOU3BEIEHUE, BOCCTAHOBIICHNUE,
MCIIOJIb30BaHKE B OOIINX M YACTHBIX CITYYasX aJlTOPUTMOB YCTHBIX




necTBUI (MHCTPYKLUS, TUIaH,
CXeMa, aIrOPUTM).

Cron0uaras quarpamma: 4TeHue,
MCII0JIb30BAHNE JAHHBIX JUIS
pemeHus y4eOHBIX 1
MPaKTUYECKUX 3a/1a4.
IAITOPUTMBI U3Y4EHUS
MaTepHaa, BITOJTHEHUS
00yJaronIuX U TECTOBBIX 3aIaHHI
Ha JOCTYIHBIX AJIEKTPOHHBIX
cpencTBax 00ydeHHs
(MHTEpaKTUBHOM JOCKE,
KOMITBIOTEPE, IPYTUX YCTPOICTBAX)

M IMCbMEHHBIX BBIYMCIEHUH (CI0KEHUE, BBIYUTAHUE, YMHOKEHHUE,
NeJIeHUE), IOpsAIKa ISHCTBUN B UMCIIOBOM BBIPAYKEHUH,
HaXO0/IeHUs IepUMeTpa U IUI0LIad IPSIMOYTOJIbHUKA.

PaboTa ¢ mHpOpMaIueii: YTeHne, CpaBHEHUE, MHTEPIPETALINS,
MCII0JIb30BAHUE B PELLIEHUH JJAHHBIX, IPEICTABICHHBIX B
Tabau4HOl popme (Ha quarpamme).

Pabota B nmapax/rpynmnax. PaboTa no 3agaHHOMY aaropuTMy.
'Y cTaHOBIIEHUE COOTBETCTBUS MEX Y Pa3HbIMU crioco0aMu
npeJcTaBieHus HHpopManuy (WILTIOCTpaLus, TEKCT, TabIuIa).
JlorosiHeHne TabINIl CIIOKEHUsI, yMHOXKeHUs. Pemenue
MPOCTEHIINX KOMOMHATOPHBIX U JIOTUUECKHUX 3a/1ad. Y 4eOHBIN
MAJIOT: CUMBOJIBI, 3HAKH, MTUKTOTPAMMBI; MX UCIOIb30BAaHUE B
MOBCEIHEBHOM KM3HU U B MaTEMaTHKE.

CocraBiieHH€e TpaBUil pabOThI C U3BECTHBIMH AJIEKTPOHHBIMU
cpenctBamu o0yueHust (ODY, TpeHaxEPHI U ap.)

Hroro no pazneny 15
[ToBTOpEHME TPOHICHHOTO 4
Marepuaia
HtoroBeliit KOHTPOJIb 7
(KOHTpOJIbHBIE U TPOBEPOYHbBIE
paboThl)
OBILIEE KOJIMYECTBO 136
YACOB I1O ITPOI'PAMME
4 kiacc
No Hamveroaie KomuectBo [IporpammHoe conepkanue
L pa3aenoB u TeM acon XapakTepucTuKa e TEIbHOCTH 00YJatoIuXCs

y4eOHOTO IpeaMeTa

Paszgen 1. Unciia ¥ BeIMYHUHDI




1.1

Yucia

11

Hucna B npenena MUUIMOHA!
YTEHUE, 3aMUCh, TOPA3PSAHOE
CpaBHeHuE ynopsi0ueHue.
Ywucno, OoJIplIee UM MEHBIIICE
JTAHHOTO YHCJIa Ha 33JJaHHOE YHCIIO
pa3spsAIHBIX €AUHULL, B 3aJaHHOE
YHCIIO pa3

YrpakHeHUs: YCTHasi M MUCbMEHHAs padoTa C YUCIaMH: 3aIUCh
MHOTO3HAYHOT'O YMCJIa, €0 MPEACTABICHUE B BUIE CYyMMbI
Pa3psLIHBIX CJIaraéMbIX KJI1ACcChl U pa3psibl; BIOOP YHCEN C
3aJJaHHBIMU CBOMCTBaMH (UMCIIO Pa3psAIHBIX €IUHUILL, YETHOCTh
M T. 1.).

Mo ienrpoBaHuEe MHOTO3HAYHBIX YHCEN, XapaKTePUCTHKA KJIaCCOB
M pa3psI0B MHOIO3HAYHOTO YHUCIIA.

Y4eOHbIN quanor: GopMynHpoBaHUE U MPOBEPKA HCTUHHOCTU
YTBEPKACHUS O YUCIIE.

3anuch yncia, 001aJatoero 3aAaHHbBIM CBOMCTBOM.
Ha3niBanue u 00bsACHEHNE CBOMCTB YKCHa: YETHOE/HEYETHOE,
Kpyrioe, Tpéx- (4eThIpéx-, MATU-, LIECTH-) 3HAYHOE; BE/ICHUE
MaTeMaTUYECKUX 3aMMCen.

PaboTa B mapax/rpyriax: yrnopsjao4eHue MHOTO3HAYHBIX YHCEIT;
KJIacCU(HUKAIUS YHCEeN M0 OTHOMY-ABYM OCHOBAHHUSM;

3anuch OOLIEr0 CBOMCTBA IPYIIIBI UHUCE.

[TpakTrueckue pabOTHI: YCTAaHOBJICHHE MPABUIIA, IO KOTOPOMY
COCTaBIICH PSJI YHCEJ, IPOJIOJDKEHHUE PAJIa, 3aI0THEHUE
[IPOITYCKOB B PSAY YMCEIT; OMIMCAHUE MOJIO0KEHHS YICIia B Py
YHCE.




1.2 Benuuunst 12 Benuunnbl: cpaBHeHHE 00beKTOB  [OOCYXKICHHE IPAKTHUECKUX CUTYaAIUH.
o Macce, JIUHE, TUIOIaau, Pacrio3HaBaHue BEJIMYMH, XapaKTEPU3YIOLIUX IIPOLIECC ABUKECHUS
BMCCTUMOCTH. (CKOpOCTb, BpeMsl, pacCTOSIHUE), pabOTh! (IIPOU3BOAUTEIBHOCTD
E mHuIBI MACCBI — IEHTHED, TOHHA; Tpyaa, BpeMs padoThl, 00bEM paboT). Y cTaHOBIEHHE
COOTHOICHUA MCKY CANHULIAMHA BaBUCHUMOCTEMN MEXIY
MacCCBbI. BEJIMYMHAMHU. YTIOPSOYEHHUE 10 CKOPOCTH, BPEMEHM, MACCE.
Emnuner BpeMenu (CyTKH, HEAENs, MoaenupoBaHue: COCTABIECHNE CXEMBI IBHKEHHMS, PAOOTEI.
MeCsIL, TOI, BEK), COOTHOLIEHUE KomMeHTHpOBaHuE: TPEACTABICHUE 3HAYEHUS BETMYMHBI Ha
MCXKOY HAMH. OCHOBEC COACPKATCIBbHOTO CMBICIIA, o@opMneHI/Ie MaTeMaTUYECKUX
[EmuHuLB ATTUHBL (MHJDTEMETD, Barceii.
CaHTUMETD, NENUMETP, METD, JlnddepeHmpoBaHHbIe 3a1aHKSL: 3aIIUCh B BUJIE
KITOMETP), TIOMau (KBaAPaTHBIA |papercTBa (HEpaBEHCTBA) PE3yiIbTaTa PA3HOCTHOTO, KPATHOTO
MeTp, KBaJpaTHBIH CpaBHEHHMsI BEJIMUHMH, YBETUUECHUS/
CaHTHMETP), BMECTHMOCTH YMEHBIIECHUS 3HAYEHUS BEIMYMHBI B HECKOJIBKO pa3.
(7IUTP), CKOPOCTH (KAIIOMETPBI [TpomneneBTHKA HCCIEAOBATEIBCKON pabOTHI: OTIPEEIATh C
B 4ac, MCTPbI B MUHYTY, MCTPBI B MOMOTIIBIO ITU(POBBIX U AHATIOTOBBIX
CCKYHILY); MpUOOPOB MacCy MpeaMeTa, TeMIeparypy (Harpumep, BOIbI,
COOTHOLICHUE MEKIY BO3/IyXa B TIOMEIIEHUH ), CKOPOCTb JIBUYKEHUSI TPAHCIIOPTHOTO
exuruamu B penenax100 000. CPEACTBA; ONPEACIISITH C TOMOIIBIO U3MEPUTEIBHBIX COCYA0B
Jlost BeTMYMHBI BPEMEHH, MACCBI,  BMeCTHMOCT; BBIIIOIHSTH IPHKHAKY U OLCHKY Pe3y/IbTaTa
ITTHHBI M3MEpEHUI

Hroro 1o pazneny 23

Pa3nen 2. Apudmerudeckue aeicTBuUsi




2.1

Brruncinenus

25

[TcbMEHHOE CIIOXKCHHUE, BHIUUTAHUE
IMHOT'O3HAYHEIX YHCEII B

rpezenax MUJUTHOHA.

[T1cbMeHHOE YMHOKEHHUE, JIeTICHNE
IMHOT'O3HAYHEIX YHCEII Ha
0/THO3HAYHOE/ ABY3HAYHOE YUCIIO

B npeaenax 100 000; nenenue ¢
OCTaTKOM.

'YMHOXeune/nenmenue Ha 10,
100, 1000.

CBoiicTBa apu(METUUECKUX
MEWCTBUNA U UX IPUMEHEHHE

JI BEIYHCIICHUHN.

[TpoBepka pe3ynabTaTta BEIYUCIEHUMH,
B TOM YHCJIE C IOMOIILIO
KQJIBKYJISITOpA.

'YMHOKEHHE U eJICHUE BEJINUMHBI
Ha OJTHO3HAYHOE YHCIIO

VYrpaxHeHus: yCTHbIE BEIYUCIICHUS B MIPEeIIax CTa U CiIyvasx,
CBOJIMMBIX K BBIYMCIICHUSIM B MPEJENIax CTa.

O06Ccyx1eHre U IPUMEHEHUE: aJrOPUTMbI TUCEMEHHBIX
BBHIYMCIICHHI; TPOBEPKA X0/1a (COOTBETCTBUE

QITOPUTMY, YACTHBIC CITy4au BBITIOJTHEHUS ICUCTBUI) U
pe3yibTara JIeHCTBUA.

KoMmMmeHTHpOBaHKE: X0/1a BHITIOTHEHUS

apruhMETUUECKOTO JCHCTBUS 10 AITOPUTMY, HAXOKACHHS
HEHW3BECTHOTO KOMITIOHEHTA

apru(METUYECKOTO ACUCTBHUSL.

Y4eOHbIN 1uanor: 06CcyxIeHue JOMYCTUMOTO pe3ybTaTa
BBITIOJTHECHHSI JIEHCTBHS HA OCHOBE

BABUCUMOCTH MEXKTy KOMIIOHEHTAMH U PE3YJIbTaTOM JICHCTBHS
(CITOKEeHUsI, BEIYUTAHUS, YMHOXKEHUS,

NCIICHNUS ).

YrpaxHeHUS: MPOTrHO3UPOBAHUE BO3ZMOXKHBIX OIIHOOK B
BBIYHUCIICHUSIX IO aJTOPUTMY, IIPU HAXOXKICHUH

HEU3BECTHOTO KOMIIOHEHTA apU(PMETUYECKOTO IEHCTBUSL.
3aaHus Ha IPOBEJCHUE KOHTPOJI U CAMOKOHTPOJIS.
CaMocTOSITETbHOE TPUMEHEHNE TPUEMOB YCTHBIX

BBIYHMCIICHUI, OCHOBAaHHBIX HA 3HAHUM CBOICTBA PUPMETHUUECKUX
neiicTBUif U coctaBa ymcina. [Ipaktuyeckue paboThl: BBINOJIHEHHUE
CJI0KE€HHUSI ¥ BBIYMTAHUS 10 anroputmy B npeaenax 100 000;
BBITIOJTHEHHE YMHOKEHHUS U JICTICHUS. Y MHOXKEHHE U JIeTICHHE
Kpyribix ymncen (B Tom yucne Ha 10, 100, 1000). Habnronenue:
MpUMepHI pallioHaIbHBIX BRIYUCIICHUH. Vcrionbp3oBaHme
CBOMCTB apu(MeTndecKux NeiHCcTBUM A ynoOcTBa
BBIYMCIICHU .

PaboTa B mapax/rpynmnax: IpUMEeHEHHE Pa3HBIX

CIIOCOOOB MPOBEPKU MPABUILHOCTH BBIYHUCIICHUI; HCTIOIb30BaHNE

KAJIBKYJIATOPA AJI MPAKTHUYCCKUX paC‘-IéTOB




2.2 YucnoBble BEIPa)KEHUS 12 [Touck 3HaYE€HUS YNUCIOBOTO Mcnosib30Banue OyKB 17151 0003HAUYEHUS YHUCEL,
BBIPAYKEHUS, COAEPKAIIETO HEU3BECTHOTO KOMIIOHEHTa AelicTBusl. [lonck 3HaueHus
HECKOJIBKO JICHCTBHI B YKMCIIOBOTO BBIpa)KEHUS, cojiepxaiiero 3—4 aelictusg (co
npenenax 100 000. ckoOkamu, 6e3 cko0ok). CamocTosITeNIbHAS TPOBEPKA
PaBencTBO, conepikaree [PABHJIBHOCTH HAXOKJEHMSI 3HAUEHUS YMCIOBOIO BBIPAyKEHU (C
HEU3BECTHBIN KOMIIOHEHT OIIOPOH Ha MPABWJIA YCTAHOBIICHUS MTOPSAKA JEHCTBHM,
apu(pMETHIECKOTO QITOPUTMBI BBINIOJIHEHUS apu(PMETHUECKUX NEHCTBUH,
NecTBUS: 3aIuch, MPUKUAKY PE3yIbTaTa).
HaXO0KJICHHE HEU3BECTHOTO PaboTa B rpynmnax: npuBeaeHNE NPUMEPOB, MILTIOCTPUPYIOLIUX
KOMIIOHEHTA CMBICIT U XO/1 BBITIOJTHEHUS apU(PMETHUECKUX JeHCTBHI, CBOMCTBA

EeCTBUM
Hroro mo pazaeny 37
Pa3znen 3. TexcroBble 3ag1a4n
3.1 | Pemenne texcroBbix 3aqau | 20 PaboTa ¢ TeKCTOBOM 3amavei, MopenupoBaHue TEKCTa 3aJayd: CXeMa, PHUCYHOK, Ta0IuIa,

[peIIeHre KOTOPOil COnepKUT 2—3
eCTBUS: aHalIU3, IPECTaBICHHE
Ha MOJIEJU; TUIAaHUPOBAHUE U 3aIHCh
[pELICHMUST; TPOBEPKA PEIICHUS U
OTBETA.

IAHaIN3 3aBUCUMOCTEH,
XapaKTepU3YIOIIHX MPOLIECCHI:
BUKEHHS (CKOPOCTh, BPEMS,
MPONICHHBIN MYTh), pabOThI
(IpOU3BOIUTEIBHOCTD, BPEMS,
00BEM pabOoThl), KYIUTH-TIPOIAKHU
(11eHa, KOJIMYECTBO, CTOMMOCTD) U
[pEIIeHNEe COOTBETCTBYIOIIUX 3a/1a4.
3aaun Ha yCTaHOBJICHHE BPEMEHU
(Hauano, MPOAOKUTEIHHOCTh U
OKOHUYaHUE COOBbITHS), pacuéra
KOJIMYECTBA, pacXxoja, U3MEHEHUS.
3a1aun Ha HAXOXKICHHUE 0NN

BCJIIMYHHBI, BCIMYMUHBI 110 e€ moie.

KpaTKasi 3alKCh; MCMOJb30BaHUE I'€OMETPUUECKUX, I'paduyecKux
00pa3oB B XOJ€ pellIeHus 3aJauu.

O06cyxenne crocoba pemenust 3a1a4u, GOpMbI 3aITUCH PEITCHUS,
PEaTbHOCTH U JIOTHYHOCTH OTBETA Ha BOMPOC.
JlupdepenumpoBaHHbIe 3aJaHus: BEIOOD OCHOBAHUS U CPaBHEHUE
3ajad.

PaboTa B mapax/rpymnmnax: pemnieHue apupmMeTHIECKUM CIIocoOoM
3ajad B 2—3 JEWCTBUS; KOMMEHTHPOBAHHE 3TallOB pPELICHUS
3aJauy; pa3HbIe 3aMKMCH PEIICHUS OJTHOW U TOU XKe 3a/1a4H.
[TpakTrueckas paboTa: HaXOXKJACHUE JOJTU BEIMYUHBI, BEIMYHHBI
o eé noiJe.

OdopmiieHne MaTeMaTHYECKUX 3aIUCEH: MOJIHAS 3aMUCh PEIICHUS
TEKCTOBOM 3a/1auu (MOJENb; pelieHue o JeHUCTBHUSIM, 10 BOIPOCAM
MIJTH C TIOMOIIBIO YHCIIOBOTO BXKEHHUS; (POPMYIHPOBKA OTBETA)




PazHbIe criocoObl

[PEIICHUSI HEKOTOPHIX BUJIOB
M3ydeHHBIX 3a1a4. OdopmiieHue
[PELLICHUS 110 IEUCTBUSAM C
MOSICHCHHEM, TI0 BOTIPOCAM,

C IOMOTIBIO YHCIIOBOTO BEIPKCHUS

Hroro no pazneny

20

Pa3nen 4. IlpocTpancTBeHHbIE 0

THOLLIEHUS U reoMeTpruyeckne Gurypol

4.1

I'eomerpuueckue Gurypsl

12

Harmnsimaple nipeacTaBieHus O
CUMMETPHH.

OKpyXHOCTb, KPYI': PACIIO3HABAHHE
1 M300pakeHHe; IOCTPOCHHE
OKPY>KHOCTH 33JJaHHOTO pajinyca.
[TocTpoeHne n3y4eHHBIX
rEOMETPUICCKUX (PHUTYP C IIOMOIIBHIO
ITMHEWKH, YrOJIbHHUKA, ITUPKYJIS.
[IpocTpaHCTBEHHBIE
reoMeTpuieckre GUrypsl (Temna):
mrap, KyO, IHIIMH/IP, KOHYC,
MUpaMu/Ia; pa3iinueHue, Ha3bIBaHHE.
KoncTpynpoBanue: pa3oneHne
(GUrypsl Ha IPSMOYTOJILHUKA
(KBagpaThl),cocTaBlieHue QUTYp

13 [IPSIMOYTOJIbHUKOB/ KBaJpaToB

WccnenoBanue 00bEKTOB OKPYKAIOIIETO MUPA:

COTIOCTABJICHHUE MX C U3yYCHHBIMU T€OMETPUICCKIMHU (POPMAMH.
YrpaxHeHus: rpadUIecKre U H3MEPUTEIbHBIC

NMENCTBUS NP BBITIOJTHEHUH U3MEPEHUI U BBIYMCIIEHUN IEpUMETpa
MHOTOYTOJIbHUKA, TUTOIIA TN IPSIMOYTOJIbHHKA, KBapaTa, (GPUTypHI,
COCTaBIIEHHOW U3 MPSMOYTOJIbHUKOB.

KonctpynpoBanmue, nzobpaxenue Guryp, IMEIOnux och
CUMMETpPUH; TOCTPOCHHUE OKPYKHOCTHU 33aJJaHHOTO paauyca.
KoMMeHTHpOoBaHuE X0/1a ¥ pe3yabTaTa Morcka nHGOpMaIuu o
reoMeTPUUECKUX (PUTypax U UX MOJIENSIX B OKPYKaIOIIEM.
YrpaxHeHUS Ha KJIAaCCU(PHUKAIUIO TeOMETPUUYECKUX GUryp 1o
0IHOMY-ZIBYyM OCHOBAaHMSIM. C IIOMOIIBIO IIUPKYIs. M300paxenue
reoMeTpUUecKuX (GUryp ¢ 3aJJaHHBIMU CBOMCTBAMHU.

YdeOHbIN quanor: pa3IuveHue, Ha3biBaHue Guryp (MpsMoii yromn);
reOMEeTPUUECKUX BEJTUYUH (MIEPUMETP, IIOMIAIb).

YrpaxHeHUS] Ha KOHTPOJIb U CAMOKOHTPOJIb

NesITeTbHOCTH.

OrnpeneneHne pa3MepoB B OKPYKAOIIEM U Ha YepTekKe Ha IJ1a3 U ¢
MOMOIIHI0 U3MEPUTETHHBIX TPUOOPOB




4.2

['eomeTpryUecKue BETMUHHBI

[Tepumetp, mioniagsb

(HUrypsl, COCTaBICHHON U3 IBYX-
TPEX OPAMOYTOJIBHUKOB
(KBagpaTOB)

KoMMeHTHpOBaHuE X0/1a U pe3yJIbTaTa IoMcKa

MH(GOPMAIIKH O TUIOLIAIU U CIOoco0ax €€ HaXOXK ACHHS.
DopMyIMpoOBaHUE U IPOBEPKA HCTUHHOCTH

YTBEPKJACHUN O 3HAYEHUSIX TEOMETPUUECKUX BEIUYHH.
[TpakTndeckue pabOThI: HAXOXKICHHUE TUIOMAAN (QUTYPHI,
COCTaBJIEHHOW U3 NMPSAMOYTOJIbHUKOB (KBapaTOB), CpAaBHEHUE
0THOPOJHBIX BEJIMUNH, UCTIOIb30BaHHE CBOICTB
MpsIMOYTOJIbHUKA U KBajjpaTa JUlsl pelieHus 3a/1a4

Hroro no pazneny

20

Pa3nen 5. MaTtemaruueckasi ungopmanus

5.1

Maremarnueckas
uHpopmanus

15

PaGota ¢ yrBepKIeHUSIMU:
KOHCTPYHPOBaHUE,

MMPOBEepKa HCTUHHOCTH,
COCTaBJICHUE U TIPOBEPKA
ITOrMYECKUX PACCYKICHHUI

NPY PEUICHUN 3a/1a4.

JlaHHBIE O peabHBIX MpoIeccax U
SIBIICHUSIX OKPYKAIOIIEro MUpa,
Npe/CTaBlICHHBIC HA TUarpaMMax,
cxemax, B TaOJIMIaX, TeKCTax.
CO0op MaTeMaTHYECKUX JTaHHBIX O
3aJITaHHOM OOBEKTE (YHCIIe,
BEJIMYUHE, TEOMETPUICCKON
durype).

[Tovck nHpOpPMAIHHK B CIIPABOYHOU
muTepatype, cetu HTepHeT.
3anuce nHPOpPMALIUHU B
MpeUI0KEHHON TabmuIle, Ha
CTOJIOUATOM TrarpaMMme.
JlocTymHBIE AIIEKTPOHHBIE CPECTBA
00y4deHus1, TOCOOUsI, TPEHAKEPHI, UX
MCTIOJIH30BAHUE TIO]]

JlupdpepenumpoBaHHbIE
MCII0JIb30BAHUEM

3aJaHHuA: KOMMCHTHPOBAHUE C

MaTeMaTHYECKOU TEPMHUHOJIOTHUH,
MaTeMaTHIecKasi XapaKTepUCTUKA MpeJTaraeMon

PKUTEHCKONM cuTyaunu. POpMyIupOBaHUE BOMPOCOB IS
MOMCKA YHUCIIOBBIX XapaKTEPUCTUK,

MaTeMaTUYECKUX OTHOLIEHUH U 3aBUCUMOCTEN
(moce10BaTENbHOCTD U MPOJOIIKUTEILHOCTD COOBITUH,

MOJIOXKEHHE B TIPOCTPAHCTBE, (POPMBI U pa3Mephl).

PaboTa B rpynmnax: o0CyKIeHUEe CUTyalui

MCII0JIb30BAaHUS IPUMEPOB M KOHTPIIPHMEPOB;
[UIaHUpOBaHKE cOOpa TAHHBIX O 3aJJAHHOM 00BEKTE (YncIe,
BEJIMYHUHE, TeOMETPUIECKoil purype).
JluddepennmpoBaHHbIe 3a1aHus: 0OPMIICHHE
MaTeMaTUYECKOH 3anKcy; MpeIcTaBlieHue HHpopMaliu B
MPEeI0KEHHON MM CaMOCTOSTEIHHO BRIOPAHHOMN

bopme.

KoMMeHTHpoBaHUE: yCTAaHOBJICHUE HCTUHHOCTH 33JJaHHBIX U
CaMOCTOSITEIbHO COCTaBJICHHBIX YTBEPIKICHUIL.
[TpakTryeckue paboThl: yueOHBIC 3a]a41 C TOYHBIMU U
MpUOIKEHHBIMY TAHHBIMU, TOCTYITHBIMH




[PYKOBOJICTBOM II€Iarora u
camocTosTeNnbHO. [IpaBuia
0e301acHoO padoThI C
PIIEKTPOHHBIMU HCTOYHUKAMH
uHpopMarmu (31eKTpoHHas Gopma
y4eOHMKa, YIIEKTPOHHBIE CIIOBAPH,
00pa3zoBaTEIIbHBIE CANUTHI,
OPUEHTHPOBAHHBIC HA JIETEU
MUTAJIIIETO IKOJIBHOTO

BO3pacTa).

IATTOPUTMBI PeIICHNST yIeOHBIX

M TIPaKTUIECKUX 3a/1a4

DIIEKTPOHHBIMU CPEJICTBAMU O0YUICHHSI, IOCOOUSIMU;
MCII0JIb30BaHUE MPOCTEUIIHX IIKAT U H3MEPUTEITHHBIX TPUOOPOB.

YueOnblii quanor: «[IpumeHeHue anropuTMoB B y4€OHBIX U
MPAKTUYECKUX CUTYALUIX).

Pabota ¢ nHpOpMaIueii: uTeHue, MPeICTaBICHHE,
(bopMynupOBaHKE BbIBOJA OTHOCUTENIBLHO JAHHBIX,
MpeJICTaBICHHBIX B TaOIM4YHOM popme (Ha Auarpamme, cxeme,
NMPYTOi MOJIEITH)

Hroro no pazneny

15

[ToBTOpEHME MPONAEHHOTO
Marepuaa

14

HTtoroBblii KOHTPOJIb
(KOHTpOJIbHBIE U IPOBEPOYHbBIE
paboThI)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136

COI''TACOBAHO
ITpoTokoun 3acenanus
METOIMYECKOro 00bEeANHEHHS
yuuTesel HayalbHbIX KJIacCOB
MBOY COIIINe25
ot 29.08.2023 roma Ne 1

IOpreBa 1.B.
noanuck pykosoaurenss MO ®HO

COI''TACOBAHO

3amecTuTenb Aupekropa no YP
Hosak H.HA.

29.08.2023rona
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