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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo mMaremMaTWke Ha ypOBHE HadajJbHOTrO oOImiero oOpa3oBaHHUsl COCTaBlIeHA Ha OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHS ITporpaMMbl HadasibHOTO 0011ero oopazoBanus @I'OC HOO, a Takxke
OpPHEHTUPOBAHA HA IEJIEBbIC TPUOPUTETHI TYXOBHO-HPABCTBEHHOTO PA3BUTHUS, BOCIIUTAHUS U COLUATTU3AIIUH
oOyuaromuxcs, chopMmynupoBaHHbIe B GefepanbHON padoueit mporpaMme BOCIIUTAHUS.

Ha ypoBHe HauanpHOTO 001IeT0 00pa30BaHUS WM3Y4YEHHE MAaTEeMAaTUKH MMEET 0co0O0e 3HaueHHE B
pa3Butun odyuvaromerocs. [IpuoOpeTéHHbIe UM 3HAHUS, ONBIT BHIOTHEHHS IPEIMETHBIX M YHUBEPCAIbHBIX
JeWCTBUI Ha MaTeMaTHYEeCKOM MaTepuaie, IepBOHAYAIbHOE OBJIAZICHUE MATEMAaTHUECKUM SI3BIKOM CTAaHYT
dbyHmamMeHTOM OOy4YEeHHS Ha YpPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHHs, a Takke OyIyT BOCTpeOOBaHBI B
xm3HH. llporpamMma mo MaTeMaTHKe Ha YpOBHE HA4ajJbHOTO OOIIero oOpa3oBaHUs HAaIpaBieHAa Ha
JOCTHKEHHE CIeNYIONINX 00pa30oBaTeNIbHbIX, Pa3BUBAIOLINX 1EJICH, a TAKKE 1eIei BOCTUTaHUS:

OCBOCHHE HAYaJbHBIX MAaTEMATUYECKUX 3HAHUH — MOHMMAaHUE 3HAYEHUS BEIMYMH M CIIOCOOOB HX
U3MEpEHUs, UCMOJIb30BaHUE apu(PMETUYECKUX CIOcOo00B Ui pa3pelieHUs CIOKETHBIX CUTYallMid,
CTaHOBJICHHME yMEHHUS pellaTh y4eOHble W TMPAKTHUECKUE 3aJaud CpEeICTBAMH MaTeMaTHKH, pabora ¢
JIITOPUTMaMHU BBITIOJIHEHUS apU(PMETUYECKUX IEHCTBUIA;

¢dbopmupoBanre (YHKIMOHAIFHOW MAaTEeMaTHYECKOW TI'paMOTHOCTH OOydaromierocs, KoOTopas
XapaKkTepu3yeTcs HAJIMYUEM Y HEro OIbITa PelIeHUs Y4eOHO-TI03HABATENBHBIX U yYEOHO-TPAKTHUECKUX
3aja4, TMOCTPOCHHBIX HAa MOHMMAaHWUM W MPUMEHEHHHM MAaTEMaTHYECKUX OTHOIIECHUH («4acTb — MeJoey,
«OomnplIe — MEHbBIIE», «PAaBHO — HEPABHO», «IOPSAIOK»), CMbICIa apuPMETHUECKUX ACHCTBHIA,
3aBUCUMOCTEH (paboTa, IBUKEHHE, TPOJOJIKUTEILHOCT COOBITHS);

o0ecrieueHre MaTeMaTHYeCKOTO Pa3BUTHS OOYy4aromerocss — CIOCOOHOCTHM K HWHTEIIEKTYalbHOM
JeSTeTbHOCTH, IPOCTPAHCTBEHHOTO BOOOpaKEHUsI, MAaTeMAaTUYECKON pedr, (HOpMUPOBAHHE YMEHUS CTPOUTH
paccyXaeHus, BBIOMPATh AapryMEHTAIMIO, pa3jndaTh BepHble (MCTUHHBIE) W HEBEpHbIE (JIOXKHBIC)
YTBEPIKIACHHSI, BECTH TTOUCK HH(OpMAIIHH;

CTaHOBJICHHE Y4eOHO-TI03HAaBaTEIbHBIX MOTUBOB, HHTEpECA K U3YUYCHHUIO U IPUMEHEHUIO MAaTEeMaTHKH,
BOXHEUIIMX KAUeCTB WHTEIUIGKTYAJbHOW JIEATENIbHOCTH: TEOPETHYECKOTO U  IMPOCTPAHCTBEHHOTO
MBIIUJICHHS, BOOOpa)XKCHHs, MATeMaTUYeCKOW pedyH, OPUEHTHPOBKM B MATEMAaTUYECKUX TEPMUHAX H
TTOHATHSIX.

B ocHoBe KOHCTpyHpOBaHUS CONEpKaHUsS U OTOOpa IIIAHUPYEMBIX PE3yJIbTaTOB MPOTPAMMBI IO
MaTeMaTHKe JIeKaT CIEAYIOIINE IIEHHOCTH MaTeMaTHKH, KOPPEIUpPYIOIINE CO CTaHOBJICHHEM JIMYHOCTH
oOyuarolerocs:

MOHMMaHWE MaTeMaTHYECKHMX OTHONICHWH BBICTYIIAE€T CPEICTBOM TIO3HAHUS 3aKOHOMEPHOCTEH
CYIIECTBOBAHUS OKPYXKAIOIIET0 MHpa, (PaKTOB, MPOIECCOB U SBJICHHM, MPOUCXOASAIIUX B TPUPOJE U B
oO1mecTBe (HarpuMep, XPOHOJIOTUSI COOBITHI, MPOTSHKEHHOCTH 10 BpEMEHU, 00pa30BaHUE IEI0T0 U3 YacTeH,
u3MeHeHHe (OpMBI, pazMepa);

MaTeMaTHYeCKHUe MPEICTABICHUS O YHCIaX, BEIWYMHAX, TEOMETPUYECKHX (UTypax SBISIOTCS
YCIOBUEM IEIIOCTHOTO BOCIIPUATHS TBOPEHUN MPUPOIBI U YelloBeKa (MaMATHUKUA apXUTEKTYpPhI, COKPOBHUIIA
HCKYCCTBA U KYJIbTYPbl, 00BEKTHI IPUPO/IbI);

BIIQJICHUE MATEMAaTUYECKUM SI3bIKOM, OJJIEMEHTAMH alTOPUTMHUYECKOTO MBIIUICHUS TO3BOJSET
o0ydJaroImemMycsi COBEPIICHCTBOBAaTh KOMMYHHKATHBHYIO NIESTEIFHOCTh (apryMEHTHPOBATH CBOIO TOUYKY
3peHusi, CTPOUTH JIOTUYECKUE IIETIOYKH PACCYXKACHHI, OINpOBEprarb WIM MOATBEPKIaTh HCTUHHOCTDH
MIPEIIOJIOKEHHUS).

Ha ypoBHe HawanmbHOTO 00IIero oOpa3oBaHHs MaTeMaTHYECKHE 3HAHUS W YMEHUS TPUMEHSIOTCS
O0yJaroImuMCsl TIpU HW3yYEHHH JPYTUX Y4eOHBIX TPEAMETOB (KOJIHMYECTBEHHBIE W TPOCTPAHCTBEHHBIC
XapaKTePUCTHKHU, OICHKH, pacuyéThl W NPUKHUJIKA, HCIOIb30BaHWE Tpaduueckux (OpM MpeICTaBICHUS
nHpopmanun). [IprodbperéHHpIe 00yUYaIOMMUMCS YMEHUS CTPOUTH QJITOPUTMBI, BBIOMPATh pallMOHATbHBIC
CHOCOOBI YCTHBIX W THCHMEHHBIX apU(PMETUYECKUX BBIYUCICHHUH, TPUEMBI MPOBEPKH MPABHIBHOCTH
BBITIOJTHEHUST JIEUCTBUM, a TakKe pasziuyeHHue, Ha3blBaHHE, H300paxKeHHEe TeOMETPUUECKUX QUryp,
HAaXOXJICHUE TEOMETPUUYECKUX BEIWYUH (IUIMHA, TEPUMETp, IUIOMAAbh) CTAHOBATCS TMOKa3aTelsIMU
chopMUpOBaHHONW (YHKIIMOHAIBLHONM TI'PaMOTHOCTH OOYYarOMIETOCS U MPEANOCHUIKOW  YCTIEIIHOTO
JanbHeIero ooyueHus: Ha ypoBHE OCHOBHOTO 001ero 0Opa3oBaHusl.



[Mnaaupyembie pe3yiabTaThl OCBOEHHUS MPOTPaMMBI 1O MaTeMaTHKE, MPEACTABICHHBIC IO TOAaM
OOy4YeHHs, OTpaXKalT, B TEPBYIO oOYepedb, IMPEIMETHBIC JOCTHXKEHHUs oOydaromierocs. Takke OHH
BKJIIOYAIOT OTJEIbHBIC PE3yabTaThl B OOJACTH CTAHOBJICHUS JMYHOCTHBIX KAdeCTB U METANpPEAMETHBIX
JCWCTBUHN M YMEHUI1, KOTOPBIE MOTYT OBITh JIOCTUTHYTHI Ha 3TOM dTare 00ydeHHs.

Ha u3yuenne maremaruxu orBogutcsi 540 wacos: B 1 kiacce — 132 yaca (4 yaca B Henenio), BO 2
kiacce — 136 gacoB (4 yaca B Hezento), B 3 kiacce — 136 yacoB (4 yaca B Heneno), B 4 kinacce — 136 yacoB
(4 gaca B HEZEIIO).

COAEPXAHUE OBYYEHUSA

OcHOBHOE coJiepKaHre 00ydeHUs B IPOrpaMMe 110 MaTeMaTHKe MPEICTaBIeHO pasaenamu: «Hucna u
BEIIMYMHB, «ApHMeTndyeckue nercTBus», «TekcroBble 3amaun», «IIpocTpaHCTBEHHBIC OTHOIICHUS W
reomeTpuueckue Gpuryps», «MaTemaTuueckas HHPOPMALUD».

1 KIIACC

Yucsia 1 BeJIMYUHBI

Uucna ot 1 no 9: paznuuenue, yrenue, 3anucb. Eqununa cuéra. [Jecsartok. Cuér npeameToB, 3amuch
pesynbrata nudpamu. Yucno u uudpa 0 npu u3MepeHuu, BEIYUCICHUU.

UYucna B npenenax 20: yTeHue, 3anKch, cpaBHeHUE. OJTHO3HAUHbIE U JIBy3HAUHbIC YKCIIA. Y BEIIMUCHHUE
(YMeHbIIIeHHE) YKCciIa Ha HECKOJIBKO €TUHMUII.

JlivHa u e€ uzMepenue. ENMHULBI JUIMHBI U YCTaHOBJIEHHE COOTHOLLEHUS MEKIYy HUMHU: CAHTUMETD,
JEeIUMETP.

Apudmernyeckue AeiicTBUA

Crnoxxenue W BblUMTaHHME uucen B npeaenax 20. HasBaHus KOMIOHEHTOB NEHCTBHI, pe3ybTaToOB
NENUCTBUN CIIOKEHMSI, BRIYUTAaHUA. BelunTanue kKak 1eicTBue, 00paTHOE CI0KEHHUIO.

TexcToBBIE 3a7aYH

TexkcToBasi 3amaya: CTPYKTYpHBIE OJJIEMEHTBI, COCTaBJI€HHME TEKCTOBOM 3adauyu 1o o0pasiy.
3aBUCHMOCTh MEXJYy JaHHBIMM M HCKOMOW BEJIMYMHOM B TEKCTOBOM 3ajnaye. PemeHue 3agad B OAHO
JIEUCTBUE.

IIpocTpaHncTBeHHBbIE OTHOLICHUSI M TeOMeTpUYeckne purypsl

PacnonoxxeHne mnpeagMeToB U OOBEKTOB Ha IUIOCKOCTH, B IPOCTPAHCTBE, YCTAHOBJICHHE
MIPOCTPAHCTBEHHBIX OTHOLIEHUM: «CIJIEBAa — CIIPaBay», «CBEPXY — CHUBY», «MEKIY».

I'eomeTpuueckue @urypbl: pacrno3HaBaHME Kpyra, TpPEYroJbHHMKA, MpPsIMOYTOJIbHHMKA, OTpe3Ka.
[TocTpoenue oTpe3ka, KBaapara, TPEYroJbHHUKA C MOMOIIbIO JUHEHKH Ha JUCTE B KJIETKY. M3mepeHue
JUIMHBI OTpE3Ka B CAHTUMETpax.

Maremarudeckas uHgpopmanus

COop nanHBIX 00 00BEKTEe MO 00pasiy. XapaKTepUCTUKU OOBEKTa, TPYMNIbl 00BEKTOB (KOJIHYECTBO,
dbopmMma, pasmep). [ pynmupoBka 00bEKTOB 1O 3aIaHHOMY ITPU3HAKY.

3aKOHOMEPHOCTH B PSJy 33/1aHHBIX 00BEKTOB: €€ 0OHapyKEeHHUEe, MPOI0JKEHUE psa.

BepHbie (MCTUHHBIE) U HEBEPHBIE (JIOKHBIE) MPETIOKEHUS, COCTABIEHHBIE OTHOCUTENLHO 33/IaHHOTO
Habopa MaTeMaTHYeCKNUX OOBEKTOB.

Urenue TabmuIpl, conepkaieil He 6onee 4 MaHHBIX. VI3BiedeHne NaHHOTO U3 CTPOKH WM CTOJONA,
BHECEHHE OJIHOTO-IBYX JIaHHBIX B TaONHIly. UTeHHE pUCYHKA, CXEMBI C OJHUM-ABYMS YHCIIOBBIMU JTAHHBIMU
(3HaYeHUsIMU TAHHBIX BEJIMYUH).

JIByX-TpéX 1IaroBble MHCTPYKLIHUHU, CBSI3aHHBIE C BBIUMCICHUEM, U3MEPEHHUEM JUIMHBI, H300paKeHHEM
reOMEeTPHUECKON (PUTYPBI.

N3ydyenne marematuku B | Kjacce crocoOCTBYET OCBOEHHIO Ha IMPOIEAEBTHUYECKOM YpOBHE psla
YHUBEPCATbHBIX ~ Y4eOHBIX  JCWCTBHIA:  TMO3HABATENBHBIX  YHHBEPCAJIbHBIX  Y4eOHBIX  JCHCTBHIA,
KOMMYHHMKATHUBHBIX YHUBEPCAJIbHBIX Y4YEOHBIX JACWCTBUN, PErYyISTHUBHBIX YHUBEPCAJIBHBIX Y4eOHBIX
JIECTBUI, COBMECTHOM JESITEILHOCTH.

VY oOyuaromerocst 0yayT chOpMHpPOBaHBI CIEAYIOIIHE 0a30BBIC JIOTHYECKUE W HCCIICTOBATEIHCKHE
JeWCTBUS KaK 4acTh M03HABATEIbHBIX YHUBEPCATbHBIX yUEOHBIX 1EHCTBHIA:

Ha0II0JaTh MaTEMAaTHYECKUE OOBEKTHI (YMCIIa, BEIMUYUHBI) B OKPY)KAIOIIEM MUPE;

oOHapy>KuBaTh 00IIIee U Pa3IMYHOE B 3aIMCH apu(METHUECKUX ACHCTBUI;

HaOII0AaTh AEHCTBUE N3MEPUTENIBHBIX TPUOOPOB;

CpaBHMBATh 1Ba O0BHEKTA, /1BA YHCIIA;



pacrpenenath 00bEKThI Ha TPYIIIBI IO 33JAHHOMY OCHOBAHHUIO;

KOIIMPOBATh U3yYCHHbIC (DPUTYPBI, PUCOBATH OT PYKH IO COOCTBEHHOMY 3aMBbICITY;

MPUBONTH TIPUMEPBI YHCENT, TEOMETPHUECKUX (DUTYD;

COOJIIOIATh MOCTIEIOBATEIBHOCTD MTPH KOJIMYECTBEHHOM H MTOPSAKOBOM CUETE.

Y oOygaromierocss OyayT CGOPMUPOBaHBI CIEIYIOIIHMEe WH(POPMAIMOHHBIE ICHCTBHS KaK 4YacTb
M03HABATEIBHBIX YHUBEPCAIBHBIX YYCOHBIX ICHCTBUN:

MOHUMAaTh, YTO MATEMATHUYCCKUE SIBICHHS MOTYT OBITh MPEACTABICHBI C TOMOIIBIO PA3THUYHBIX
CPE/ICTB: TEKCT, YHCIIOBas 3aIIMCh, TaOJIMIIa, PUCYHOK, CXEMa;

YUTATh TAOJIUITY, U3BJIEKATh HH()OPMAIINIO, TIPEICTABICHHYIO B TAOIUYHON dopMe.

Y oOyuaromerocss Oyayr COOPMHPOBAaHBI — CIEAYIOUIME JCHCTBUS OOIICHHMsS Kak 4acTb
KOMMYHHUKATHBHBIX YHUBEPCAIbHBIX YUCOHBIX ACHCTBHIA:

XapaKTepu30BaTh (OMUCHIBATh) YHUCIIO, TEOMETPHYECKYI (UTYpy, MOCIECIOBATEIbHOCTh U3
HECKOJIbKUX YHCEJT, 3alTUCAHHBIX 110 TOPSIKY;

KOMMEHTUPOBATh X0J] CPABHCHUS IBYX 00BEKTOB;

OIMKCHIBATH CBOUMH CJIOBAMH CHOKETHYIO CUTYAI[MIO M MATEMAaTHYECKOEC OTHOIICHUE BEJIUYUH (Ynce),
OIMCHIBATH MOJIOKEHHUE MPEIMETA B IPOCTPAHCTBE;

pa3nIuyaTh U KCIOIH30BaTh MATEMATHIYCCKHIE 3HAKHY;

CTPOUTH MPEIIOKEHHUSI OTHOCUTEIIBHO 33JIAaHHOTO Habopa 0OBEKTOB.

VY obyuatomierocs 0yayt chOpMUPOBaHBI CIEAYIOMNUE JEHCTBUS CAMOOPTaHU3aMd U CAMOKOHTPOJIS
KaK 4acTh PErYJISTUBHBIX YHUBEPCAIbHBIX YYCOHBIX CHCTBUN:

PUHUMATh Y4eOHYIO 3a/1a4y, YACPKUBATh €€ B TIPOIIecce e TeNbHOCTH;

JICCTBOBATh B COOTBETCTBUH C TPEJIOKEHHBIM 00pa3I[OM, HHCTPYKIUCH;

NPOSIBJISITE MHTEPEC K TPOBEPKE PE3yJbTaTOB DPEUICHUs Y4eOHOH 3ajaud, C MOMOIIBIO YUHUTEINS
yCTaHABJIMBATh MPUYMHY BOZHUKIIICH ONIMOKU U TPYJAHOCTH;

MIPOBEPATH MPABUIIBHOCTD BBIYUCICHHSI C TIOMOIIBIO IPYTOro MpUéMa BIMTOJTHEHUS ICHCTBHS.

CoBMecTHas IEeITETLHOCTh CIIOCOOCTBYET (POPMHUPOBAHUIO YMEHUI:

y4acTBOBaTh B MapHON pabOTe ¢ MaTeMaTHYSCKHM MAaTEpPHAIOM, BBIMOJHSATH IPaBUIa COBMECTHOM
JeSITEIBbHOCTH: JIOTOBAPUBATBCS, CUMUTAThCI C MHEHHEM MapTHEPA, CHOKOWHO W MHUPHO pa3peniarh
KOH(JIUKTBI.

MVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOTPAMMBI 10 MATEMATUKE HA
YPOBHE HAYAJIBHOTI'O OBIIEI'O OBPA30OBAHUSI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTpaMMbl MO MaTeMAaTHKE Ha YPOBHE HaydajibHOro OOLIETo
o0Opa3oBaHMs JOCTUTAIOTCS B €AMHCTBE Y4eOHON M BOCHHUTATEIHHOW NESTEIBHOCTH B COOTBETCTBUU C
TPpaaAUuIIUOHHBIMU pOCCHﬁCKHMH CONUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBIMH LCHHOCTAMHA, IPUHATBIMU
B oOmecTBe TMpaBWJIaMd M HOPMaMH TIOBEIEHUS M CIIOCOOCTBYIOT TIpoIleccaM CaMOTIO3HaHMS,
CaMOBOCITUTAHUS U CaMOPa3BUTHs, ((OpMHUPOBaHUS BHYTPEHHEN MO3UIIUH JINYHOCTH.

B pesynbTare u3yueHus MaTeMaTUKU Ha yPOBHE HAYALHOTO 0O0IIIEro 0Opa3oBaHUs y 00y4aronerocs
OymyT copMUPOBAHBI CICTYIOIIUE JIMYHOCTHBIC PE3YIbTAThI:

OCO3HaBaTh HEOOXOAMMOCTh M3YYECHUS MATEMATUKH IS aJanTaliy K KU3HEHHBIM CUTYAIUsM, IS
pPa3sBUTHUA 061116171 KYJBTYPEI UCJIOBCKA, CIIOCOOHOCTH MBICJINTD, PACCYXKAaTb, BBIIBUTaTh IMPECATIOJIOXKCHUA U
JI0Ka3bIBaTh UM OMPOBEPTaTh UX;

INPUMCHATE IIpaBUJIa COBMECTHOU ACATCIIBHOCTU CO CBEPCTHUKAMH, IIPOABIIATH CIIOCOOHOCTH
JIOTOBApUBATHLCS, JTUAUPOBATD, CIEAOBATh YKa3aHUSIM, OCO3HABAThH JTMYHYIO OTBETCTBEHHOCTh U OOBEKTHBHO
OIICHUBATh CBOM BKJIAJl B OOIIHIA pe3yibTarT;

OCBaMBaTh HABBIKU OPTaHHU3AIMH 0€30MaCHOTO MOBEICHUS B MH()OPMALIMOHHON CPE/IE;

MPUMEHITh MaTEeMAaTUKy JI PELICHHUsS MPaKTUYECKUX 3a7ad B MOBCEAHEBHOW >KM3HHU, B TOM YHCIE
IIpU OKa3aHWU MOMOIIHN OJHOKJIACCHHUKAM, ACTAM MJIAJIICTO BO3pacTa, B3pOCIIbIM U ITOKHUJIBIM JIFOASIM,

paboTaTh B CUTYyalMsIX, PACIIUPSIOUIUX OIBIT IPUMEHEHUS MaTeMaTHUYeCKUX OTHOLIECHUH B peanbHOMN
JKM3HH, MOBBIIIAIONIUX HHTEPEC K UHTEIUIEKTYAIbHOMY TPYAY U YBEPEHHOCTh B CBOUX CUJIAX IIPU PEIICHUU
MOCTABJICHHBIX 3a/la4, YMCHUC NIPCOJ0JICBATb TPYAHOCTH,



OIICHUBATL IMPAKTUYCCKUC U YLIC6HBIG CUuTyallun C TOYKHU 3PpCHHA BO3MOXHOCTH IIPUMCHCHHA
MaTeMaTUKH JJI PalliOHATBHOTO B 3(PPEKTUBHOTO pelieHus yIeOHbBIX U )KU3HEHHBIX ITPOOIeM;

XapaKTCpu3oBaTb CBOU YCIICXW B HU3YUCHUU MATCMATUKU, CTPCMUTLCA yTJ'IY6JI$ITB CBOU
MaTeMaTHYECKUE 3HAHHUS U YMCHHS, HAMEYaTh ITyTH YCTPAHEHUS TPYIAHOCTEH;

II0JIb30BaThCs pa3H006pa3HbIMI/I I/IH(bOpMaI_[I/IOHHbIMI/I cpeacTBaMu Uil peIICHUA NMPCAJIOKCHHBIX H
CaMOCTOSITEIILHO BEIOPaHHBIX YY€OHBIX MTPOOIIEM, 3a/1a4.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUSA:

yCTaHABIUBATh CBSI3U U 3aBUCUMOCTH MEXKIY MaTeMaTHYeCKUMHU OOBEKTaMU («4acTh — I[eJIoey,
«IIPUYMHA — CIEACTBUEY, «IIPOTKEHHOCTDY);

MPUMEHITh 0a30BbI€ JIOTMUECKHWE YHUBEpCAIbHBIE NEHCTBHUS: CpaBHEHHUE, aHAIM3, KJIacCU(pUKALUA
(rpynnupoBka), 06001IeH E;

npuoOpeTaTs MpakTU4Yeckue rpaduueckue U M3MEPUTETbHBIE HAaBBIKM I YCIEIIHOTO PEelICHHS
Y4eOHBIX U JKUTCHCKHX 3a]1a4;

MIPEJICTaBIATh TEKCTOBYIO 3a/lady, €€ pelIeHHe B BHJIE MOJICIH, CXEMbl, apu(PMEeTHUUECKON 3amucH,
TEKCTa B COOTBETCTBHUH C MPE/JI0KEHHON yueOHOM MpOoOIeMOi.

Ba3oBble uccienoBareibckue 1elCTBUA:

MPOSIBIISITE  CITIOCOOHOCTH  OPUEHTHUPOBATHCS B y4eOHOM MaTepuaiie pasHbIX pas3iesioB Kypca
MaTEeMAaTHKH;

MIOHMMAaThb W  aJeKBaTHO  MHCIIOJIb30BaThb  MAaTEMATUYECKYH0  TEPMHUHOJIOTHIO:  Pa3jIMyaTh,
XapaKTepU30BaTh, UCIIOJIb30BATh VIS PEIICHUs yYeOHBIX U MPAKTHUECKUX 3a]a4;

MIPUMEHSTh U3yUEHHbIE METObI IO3HAHUS (M3MEpPEHUE, MOIETUPOBaHNUE, IEPEOOP BApUAHTOB).

Padora ¢ undopmanmeii:

HaXOJUTh U MCIOJIb30BaTh JJIsl PELIEeHUS Y4eOHBIX 3a]lad TEKCTOBYIO, rpaduuecKkyo HH(GOpMaIHUIo B
pa3HbIX HCTOYHHMKAX MH()OPMAIIMOHHON Cpebl;

YUTaTh, WHTEPIPETHPOBATh TpadUyecKud NpPeACTaBICHHYI0 HHpopManuoo (cxeMmy, Tabnuiy,
JAMarpaMmmy, Apyryro MOJIENb);

MpeICTaBIATh MHPOpPMAlMIO B 33JaHHON (opme (AOMONHATH TaOIUIly, TEKCT), (OpMYyJIHpOBAThH
yTBEpKIEHHE 10 00pa3ily, B COOTBETCTBUU C TpeOOBaHUSAMH yueOHOI 3a/1auu;

MPUHUMAThH MIpaBHIia, 0€30IIaCHO MCIOJB30BaTh MpeJiaraéMble 3JEKTPOHHBIE CPEJICTBA M UCTOUHUKH
uHpOpMalnu.

KoMMmyHuKaTHBHBIE YHHBeEPcAIbHbIE YueOHbIE el CTBUS

OO0uenne:

KOHCTPYHPOBATh YTBEPKICHUS, IPOBEPSITh UX UCTUHHOCTD;

WCIIOJIb30BATh TEKCT 3aJaHMsl VISl OOBSICHEHHUS CITOC00a U X0J1a PENICHHS] MaTeMaTHICCKON 3aJ1auH;

KOMMEHTHUPOBATh MPOIECC BHIYUCICHUS, IOCTPOSHUS, PEIICHHUS,

OOBSICHSTH TIOTYYCHHBIN OTBET C MCITOIH30BAHUEM H3yICHHONW TEPMHUHOJIOTHH;

B TIpOIlecCe JUAJIOroB MO OOCYXACHHUIO M3YYEHHOTO MarepHalia — 3a/1aBaTh BOMPOCHI, BHICKA3HIBAThH
CYXJICHHSI, OIICHUBATh BBICTYIUICHUS YYaCTHUKOB, IIPUBONTH JIOKA3aTEIbCTBA CBOCH MPABOTHI, MIPOSIBIIATH
ITUKY OOIIECHUS;

CO3/1aBaTh B COOTBETCTBHM C Y4eOHOH 3ajJayeii TEKCThl Pa3HOrO BHUAA — ONHCaHWE (HAIPHMeED,
reoMeTpUUYecKoil (Urypsl), paccyxkaeHue (K IpUMepy, NMPU PEIIeHUH 3aJadyd), HHCTPYKIHs (HampuMmep,
M3MEPEHHE ITTUHBI OTPE3Ka);

OpPUEHTUPOBATHLCS B AIITOPUTMAX: BOCIIPOU3BOAUTD, AOMOIHATh, HCIIPABIATH 1e(hOPMUPOBAHHEIE;

CaMOCTOSITENILHO COCTABJISTh TEKCThI 331aHUN, aHAJIOTUYHBIEC TUIIOBBIM H3yYEHHBIM.

PeryasiTuBHble YHHBepPcAJIbHbIE YUeOHbIE eiicTBUS
Camoopranmu3anmus:
TUTAHUPOBATH ICHCTBUS IO PEIICHUIO YUeOHOU 3aauu JUIS MOJTYICHUS PEe3yIbTaTa;
TUTAHUPOBATH 3TAIbI MPEJICTOSIIEH pabOThl, ONPEAENIATh [TOCIEI0BATEILHOCTh YUEOHBIX JEHCTBUI;



BBINOJIHATH NIPaBUiIa 6€30MacHOr0 UCTIOIb30BAHUS SIIEKTPOHHBIX CPEICTB, MpeIaraéMbIX B MpoIecce
oOy4eHwUs.

CamoKkoHTpOJIb (pediexcusi):

OCYIIECTBIISATH KOHTPOJIb POLIECCa M PE3YNIbTaTa CBOCH AEATEIbHOCTH;

BBIOMPATH U MIPH HEOOXOAUMOCTH KOPPEKTUPOBATH CIIOCOOBI IEHCTBUIA;

HAXOJUTh OUIMOKH B CBOEH paboTe, yCTaHABIMBATH MX HMPUYMHBI, BECTH MOUCK ITyTEH MPEOJ0ICHUS
OIIHOOK;

IPEABUJIECTh BO3MOYKHOCTH BO3HMKHOBEHHS TPYIHOCTEH M OMIMOOK, MPEayCMaTpUBaTh CIIOCOOBI MX
npenynpexaeHus ((GopMynupoBaHHE BONPOCOB, oOpalieHHe K y4eOHUKY, IOMOJHHUTEIBHBIM CpEICTBAM
00y4eHHsI, B TOM YHCJIE DJICKTPOHHBIM);

OLIEHUBATh PAllMOHATILHOCTH CBOMX JICHCTBHIA, JaBaTh MM Ka4eCTBEHHYIO XapaKTEPUCTHKY.

CoBMecTHAasI 1eATEIbHOCTD:

y4acTBOBaTh B COBMECTHOH JEATENBHOCTH: paclpeaeisaTh paboTy MEXAy UICHaMH TPYIIIBI
(Hanmpumep, B cllydae peIIeHHs 3a1ad, TpeOyromux mepedopa OOJBLIIOro KOJIMYECTBa BAaPHAHTOB,
MPUBEJCHUS IPUMEPOB U KOHTPIPUMEPOB), COTIIACOBBIBATE MHEHHS B XOJI€ TIOMCKA JOKa3aTEIbCTB, BRIOOpA
palMOHAIBHOTO crioco0a, aHaau3a nHdopManuy;

OCYIIECTBIISITH COBMECTHBIN KOHTPOJIb U OLIEHKY BBIITOJHSAEMBIX JICHCTBUHN, PEABUIETh BO3MOXKHOCTh
BO3HHMKHOBEHUS OIIMOOK U TPYIAHOCTEH, IpeycMaTpUBaTh IIYTH UX TPEITYITPEKICHHS.

NPEIAMETHBIE PE3YJIbTATBI
K xoHnmy o0ydenus B 1 kj1acce y odyuaromerocs OyayT chopMUPOBAHBI CIIEAYIONIHE YMEHHUS:

YUTAaTh, 3aMMCHIBaTh, CPABHUBATH, YIOPsSA0UMBaTh uncia ot 0 1o 20;

NePECYUTHIBATH PA3INYHbIC OOBEKTHI, YCTAaHABIMBATH MOPSIKOBBI HOMEp 00BEKTa;

HaXO/UTh YUCIIa, OOJIbIIIeE MM MEHBIIIEE JaHHOTO YHCia Ha 3a/IaHHOE YUCIIO;

BBITIOJIHSATH apU(METHUECKHE ACHCTBUS CIOKEHUS U BEIYUTAaHUA B Tipesienax 20 (yCTHO ¥ MUCHMEHHO)
0e3 rmepexoja yepes3 AeCsATOK;

Ha3blBaTh M paszIMyaTb KOMIIOHEHTHI JAEUCTBHH CIOKEHHs (ciaraemble, CymMMa) M BBIYUTAHUSA
(YMeHbIIaeMoe, BEIUUTAEMOE, PA3HOCTH);

pemaTh TEKCTOBbIE 3aJjaud B OJHO JEHCTBHE Ha CIIOKEHHE W BBIYMTAHHE: BBIIENATH YCIOBUE U
TpeboBaHue (BOMIpoc);

CpaBHUBaTh OOBEKTHI MO JUIMHE, YCTaHABIMBAsg MEXJy HUMHU COOTHOLICHHE «UIMHHEE — KOpodey,
«BBIIIIE — HIDKEY, «IIHPE — yKE»;

U3MEPSTh JJIMHY OTpe3Ka (B CM), UePTUTh OTPE30K 3aaHHOM JUIMHBI;

pasnauyath 4uciIo u nudpy;

pacro3HaBaTh reOMeTpHUecKue GUryphl: KPYT, TPEyroJIbHHK, MPSIMOYTOJIbHHK (KBaJpaT), OTPE30K;

YCTaHABJIMBATh MEKIY OOBEKTaMU COOTHOIIEHHS: «CIIEBA — CIIPaBay, «CIEPEIH — C3a1», «KMEKIY»;

pacrio3HaBaTh BepHble (UCTUHHBIC) U HEBEpPHBIE (JIOXKHBIE) YTBEPXKAECHUS OTHOCUTENBHO 3aJaHHOTO
Habopa 0ObEKTOB/TIPEAMETOB;

IpYyNIUpPOBaTh OOBEKTHI MO 33JaHHOMY NPHU3HAKY, HAXOAUTh M HA3bIBaTh 3aKOHOMEPHOCTU B DALY
00BEKTOB MOBCEIHEBHON KU3HH;

pa3nuyaTh CTPOKU U CTONOIBI TaOJIMIIBI, BHOCUTH JIaHHOE B TaOJIMIly, U3BJIEKAaTh JAHHOE WU JaHHbIE
W3 TaOJIHIIEL;

CpaBHUBATh J1Ba 00BEKTA (YKCIIa, TEOMETPHUUECKUE (PUTYDHI);

pacrpenensaTb 00bEKTHI Ha JABE TPYIIIHI 110 3aJaHHOMY OCHOBAHHIO.

TEMATHYECKOE INTAHUPOBAHHUE

1 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3/ieioB U TeM (undposBbie)
B NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
pecypcbl

Pa3zgen 1. Ynciia v BeTHYUHBI




1.1 Ywucma or 1 o 9 13
1.2 Yucma ot 0 mo 10 3
1.3 Yucma or 11 10 20 4
1.4 Jnuna. U3Mepenne 1IHHbI 7

Uroro no pazneny 27

Paznen 2. Apudpmernyeckue n1eicTBUSA

2.1 CriokeHue M BeIUMTaHue B npezenax 10 11

2.2 CriokeHue ¥ BeIUMTaHue B npezenax 20 29
Wtoro mo paszneny 40
Paszneua 3. TekcroBbIe 3aa4n

3.1 TekcToBbIe 3a1a4n 16
Utoro no pazneny 16

Pasnen 4. IIpocTpaHCcTBeHHbIE OTHOLIEHHUS U reoMeTpHUYecKue GUrypsl

4.1 [IpocTpaHCcTBEHHBIC OTHOIICHUS 3
4.2 I'eomerpuueckue Gurypsi 17
Wroro mo paszneny 20
5.1 XapakTepucTuka 00beKTa, TPYIIbl O0bEKTOB 8
5.2 Tabmauet 7
Hroro no pasneny 15
[ToBTOpEHME MPONHAEHHOIO MaTepHUaIa 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132

COJAEP) KXAHUE OBYUEHUS
2 KJIACC

Yucaa 1 BeJUYHHBI

Uucna B mpeaemax 100: yreHwe, 3ammch, AECATUYHBIA COCTaB, CpPaBHEHHWE. 3allCh PaBEHCTBA,
HEpPaBEHCTBA. YBEJIIMYCHHE, YMEHBIIICHUE YMCIa HAa HECKOJBKO €IMHMII, IeCATKOB. Pa3HOCTHOE CpaBHEHHE
YHCEel.

BenuuuHbl: cpaBHEeHHE TI0 Macce (EIMHUIIA MAcChl — KHJIOTpaMM ), BpeMEHH (€TUHUIIBI BpEMEHH — Yac,
MUHYTA), U3BMEPECHHE JJIUHBI (STUHUIIBI JUTHHBI — METP, ACIIUMETP, CAHTUMETP, MUUTUMETP). COOTHOIICHUE
MEXy eIWHUIIAMH BeTMUrHbI (B mipenenax 100), ero mpumMeHeHue 11l perieHus MpakTUYECKUX 3a/1ad.

Apupmernyeckne qeicTBUs

YcTHOe cliokeHre U BhluMTaHue uncen B mpenenax 100 6e3 mepexona U ¢ mepexooM depe3 pas3ps.
[TuceMenHoe cioxkenne u BeiuuTanue yucen B npenenax 100. [IepemecturenbHoe, couyeTaTeIbHOE CBOMCTBA
CIIOXKEHUSA, WX TPUMEHEHHWE i1 BBIYUCICHHUH. B3anMMOCBSI3p KOMIIOHEHTOB W pe3yibTaTa JICUCTBUS
CIIO)KCHHS, JEHCTBUS BbhuUTaHMs. [IpoBepka pe3ynbraTa BBIYUCICHUSA (pPeaTbHOCTh OTBETa, OOpaTHOE
NeNCTBUE).

JleficTBUST yMHOXKEHMsSI W JCJICHHS YWCeI B MPAKTHUYECKUX W Yy4eOHBIX cuTyanusx. Hazpanus
KOMIIOHEHTOB JIECTBUI YMHOKEHHUS, ACICHUS.

Tabnuanoe ymHOXeHue B nipeenax 50. TabnuuHbie cydan YMHOXKEHUS, ICJICHUS TIPU BBIYHCICHUSIX
u pemenun 3anad. [lepemecturenbHoe CBOMCTBO YMHOXEHUsA. B3aMMOCBSI3b KOMIIOHEHTOB M PE3yJibTaTa
JEUCTBUS YMHOKEHHUS, IEUCTBUS JEIECHUA.



HeusBecTHBIIT KOMOOHEHT IEHCTBUS CIOKEHHS, JEHCTBUS BBEIYMTAHMA. HaxokaeHUe HEW3BECTHOTO
KOMITOHEHTA CJIOKEHHUSI, BHIYUTAHUS.

UYucnoBoe BbIpa)KEHUE: YTEHHUE, 3aIIMCh, BbIUMCIIEHNUE 3HauYeHUs. [1ops/10K BBIOJHEHUS AEHCTBUN B
YHCIIOBOM BBIPQKCHUH, COJIEPIKAILEM JICHCTBHS CIOKEHUSI M BBIUMTAHUA (CO CKOOKamH min 6e3 CKOOOK) B
npeaenax 100 (ae Gonee Tpéx aeiicTBuit). HaxoxaeHue 3HaUYEHUS YMCIOBOTO BhIpaKeHUs. PamroHambHbIE
MpUEMBI BRIYUCIICHUN: HCIIOJb30BaHNE TIEPEMECTUTENILHOTO CBOMCTBA.

TexcroBble 3a1aun

UreHue, npeicTaBiIeHUe TEKCTA 337a4d B BUAE PUCYHKA, CXEMbI WK Ipyroi mozenu. [1nan pemenus
3a/lauM B JiBa JIEHCTBUS, BHIOOP COOTBETCTBYIOLIUX IJIaHYy apu(MeTHYeCcKuX NeHCTBUM. 3amuch peieHus u
oTBeTa 3adaud. PeleHHMEe TEKCTOBBIX 3a/lady Ha MPUMEHEHHE CMbICIa apUPMETHUECKOTrO JeHCTBUS
(cmoxeHue, BbIUMTAHUE, YMHOXKEHHE, JelieHue). PacuéTHple 3ajauu Ha yBEJIMYEHHE WM YMEHBIICHHE
BEJIMYMHBI Ha HECKOJIbKO €IMHHIl WIM B HECKOJBKO pa3. 3aluch OTBETa K 3aJady€ M €ro IpoBepKa
(popmynupoBaHue, MpoBepKa Ha JAOCTOBEPHOCTb, CIIEIOBaHHE IIJIaHY, COOTBETCTBHE MOCTABICHHOMY
BOIIPOCY).

IIpocTpancTBeHHbIE OTHOLIEHUS] M TeoMeTpHYecKue GUurypsbl

Pacnio3naBanue u nM300pakeHUE T€OMETPUYECKHX (UTYp: TOUKa, MpsiMasi, MPSIMOM YroJ, JoMaHas,
MHOTOyroiasHUK. [TocTpoeHne oTpeska 3a1aHHO ITMHBI ¢ TOMOIIbIO TMHEeHkU. M300paxeHne Ha KIeT4aTou
Oymare npsIMOYroJbHUKA C 33JJaHHBIMU JUIMHAMU CTOPOH, KBajpaTa ¢ 3aJaHHOW JUIMHOM CTOpoHBI. [lnnHa
noMaHoW. M3mepeHuwe mnepuMeTpa H300pak€HHOTO NPSAMOYTOJIbHUKA (KBaapaTa), 3aluch pe3yibTara
U3MEpEeHUs B CAaHTUMETpaXx.

MaremaTuueckass HHOpMaANUA

Haxoxnaenue, hopMynupoBaHue 0JHOTO-ABYX OOIIMX MPU3HAKOB HAOOpa MaTEMaTHUYECKUX OOBEKTOB:
qucesl, BeJIMYUH, reomerpuueckux ¢uryp. Kiaccudukanms oObeKTOB 10 3aJJaHHOMY HUJIM CaMOCTOSITEIIBHO
YCTAaHOBJICHHOMY MpPHU3HaKy. 3aKOHOMEPHOCTb B pALy YHCET, TIEOMETPUUYECKUX QUryp, OOBEKTOB
IOBCEIHEBHOM KU3HU.

BepHble (UCTHHHBIE) M HEBEpHbIE (JIOKHBIE) YTBEPKICHMS, COJIEpIKALIMe KOJINYECTBEHHBIE,
IIPOCTPAHCTBEHHBIE OTHOILIEHHUS, 3aBHCHUMOCTH MEXIy 4YHCIaMu WM BenuuuHamu. KoHcTpynpoBaHue
YTBEPKACHUM C UCIIOJIBb30BAaHUEM CIIOB «KAKIBII», «BCEY.

PaGora ¢ Tabnumamu: u3BIEYEHHE M UCIOIB30BaHWE [UIsi OTBETa Ha BOMpPOC WHGOpMAIuH,
Mpe/ICTaBJICHHON B TabmuIle (HampuMep, TaOIHIIbI CIOKEHUs, YMHOXKEHHUS, TpaduKa I1eKypCTB).

BHecenue naHHBIX B TaOmuIly, OMOJHEHHE MoJENel (cxeM, N300pa)KeHUil) TOTOBBIMU YUCIOBBIMU
JTAHHBIMHU.

Anroput™sl (pu€MBI, MpaBUIa) YCTHBIX M MUCHMEHHBIX BBIUMCICHHN, U3MEPEHUN U MOCTPOCHHUS
reoMeTpHUECKUX (HUryp.

[IpaBmia pa®oOTBl C DJIEKTPOHHBIMH CpEACTBAMH OO0y4YeHHsS (DJIEKTpOHHOU (opmoi yueOHMHKa,
KOMITBIOTEPHBIMU TpEeHAXKEPAMU).

W3yuenne maTeMaTHKU BO 2 Kjacce CHOCOOCTBYET OCBOEHHUIO Ha MPOIEIEBTHUYECKOM YPOBHE psijia
YHUBEPCATbHBIX ~ Y4eOHBIX  JCWCTBHIA:  TMO3HABATENIBHBIX  YHHBEPCAIbHBIX  Y4eOHBIX  JCHCTBHIA,
KOMMYHUKATUBHBIX YHUBEPCATbHBIX YUE€OHBIX JEHCTBHUM, PETYISITUBHBIX YHUBEPCATBHBIX Yy4eOHBIX
e CTBHI1, COBMECTHOM JeSITETbHOCTH.

VY obyuvaromerocst OynyT chopMUpOBaHbI ClEAyIONIMe 0a30Bble JIOTHUECKHUE M HMCCIIEI0BATENbCKHE
JEHCTBHS KaK 9acTh MMO3HABATEIBHBIX YHUBEPCATbHBIX YIEOHBIX JCHCTBHIA:

Ha0II01aTh MaTEMAaTHYECKUE OTHOIICHUSI (YacTh — IeJIoe, O0MbIIe — MEHBIIE) B OKPYIKAIOIIEM MHPE;

XapaKkTepu30BaTh HA3HAYEHHE M  HCMOJb30BaTh MPOCTEHMIINE  H3MEpPUTENbHbIE  MPUOOPHI
(canTUMETpOBAs JIEHTA, BECHI);

CpPaBHHMBATh TPYIIBLI OOBEKTOB (YHCEIN, BEIHYWH, T€OMETPUYECKUX (UTYp) MO CaMOCTOSTEILHO
BBIOPAaHHOMY OCHOBaHHUIO;

pacripenenath (KiaccuUIMpPOBaTh) OOBEKTHI (YHCIA, BEIUYUHBI, TEOMETPUYECKHE (UTYPHI,
TEKCTOBBIE 3a/1a4M B OJHO JCHCTBHE) HA TPYIIIIHI;



OoOHapyKUBaTh MOJICIIA TEOMETPHUECKUX (DUTYP B OKPYIKAIOIIEM MHPE;

BECTH MTOMCK PA3IMYHBIX PEIICHUH 3a1a4uM (PacYETHOM, C TEOMETPUICCKAM COICPKAHUEM);

BOCIIPOU3BOIMTD MOPSAOK BBIMOJHEHHUS JCHCTBHI B YMCIOBOM BBIPAKEHHH, COJCPXKAIIEM JICHCTBHS
CJIO)KCHHSI U BEIYUTAHUS (CO CKOOKamu uiu 6e3 CKoOOK);

YCTaHABJIMBATh COOTBETCTBHE MEXy MATEMAaTHUYECKUM BBIPAKCHHEM U €0 TEKCTOBBIM OIHCAHUEM;

noI0MpaTh MPUMEPHI, MOJITBEPHKIAIOIINE CYXKICHUE, BEIBOJ, OTBET.

Y oOygaromierocss OyayT COPMUPOBaHBI CIEIYIOIIHEe WH(POPMAIMOHHBIE ICHCTBHUS KaK 4YacTb
M03HABATE/IbHBIX YHUBEPCAIBHBIX YICOHBIX CHCTBUIA:

W3BJICKATh W HCIOJB30BaTh MH(OPMAIUIO, MIPEICTABICHHYIO B TEKCTOBOH, IpadUuecKoi (PUCYHOK,
cxema, Tabauna) popme;

yCTaHaBJIMBAaTh JIOTUKY Mepedopa BAPHAHTOB JIJIsl PELICHUS TPOCTEHIINX KOMOMHATOPHBIX 337134,

JIOTIOJTHATHh MOJIENH (CXEMBbI, U300pa)keHHs ) FTOTOBBIMH YMCIOBBIMH JAHHBIMH.

Y oOyuaromierocss Oyayr COOPMHPOBAHBI  CICAYIONIME JCHCTBHS OOLICHHS Kak 4acTb
KOMMYHHUKATHBHBIX YHUBEPCAIBHBIX Y4COHBIX JICHCTBUN:

KOMMEHTHPOBATh X0/ BBIYMCICHU;

OOBSICHATH BBIOOP BEJTUYNHBI, COOTBETCTBYIOIICH CUTYAIlMA U3MEPEHUS;

COCTaBIISATh TEKCTOBYIO 33J1auy C 3aJIaHHBIM OTHOIICHHEM (TOTOBBIM PEIICHUEM) IO 00pa3ILy;

UCIIOJIb30BaTh MATEMATUYCCKHE 3HAKM W TEPMUHOJIOTHIO JIISl ONMCAHHS CHOKETHOW CHUTYaIluH,
KOHCTPYHUPOBAHHMsI YTBEPIKICHH, BEIBOJOB OTHOCHUTEIILHO JaHHBIX 00BEKTOB, OTHOIICHHSI,

Ha3bIBATh YHCIIA, BEJIMYMHBI, TCOMETPHUYCCKUE PUTYDPBI, 00JIaIA0IINE 3aJaHHBIM CBOHCTBOM;

3aIUCBIBATh, YUTAThH YUCIIO, YUCIOBOE BHIPAIKCHHE;

MPUBOANUTH TPUMEPHI, WLIOCTPUPYIOIIUE apUPMETUUYSCKOE JCHCTBHE, B3aUMHOE PACIOJIOKCHHE
reOMEeTPUYECKUX QUTYp;

KOHCTPYHPOBATh YTBEPKICHHS C UCTIOJIb30BAHUEM CIIOB «KXKJIBII», «BCEY.

VY oOyuaromerocst OyayT copMUpOBaHBI CIEeIyIONINE ACHCTBUS CaMOOPTaHU3alUU U CaMOKOHTPOJIS
KaK 4acTh PErYJIATUBHBIX YHUBEPCAIBHBIX YUCOHBIX JCHCTBUI:

CIIENIOBATh  YCTAHOBJICHHOMY TMpaBHJIy, IO KOTOPOMY COCTaBICH pSI  YHCEN, BEIHYUH,
reOMEeTPUYECKUX QUTYp;

OpPraHU30BBIBaTh, y4YaCTBOBaTh, KOHTPOJHPOBATH XOA W pe3yibTaT MMapHOH paboThl ¢
MaTeMaTHYECKUM MaTEPHAJIOM;

MPOBEPATh MPABHIBHOCTh BBIYMCICHHUS C TOMOIIBIO JIPYroro MpuéMa BBIIOJHEHUS JICHCTBUS,
o0paTHOTO JCHCTBUS,

HAXOJIUTh C MOMOIIBIO YYUTENS IPUUMHY BOSHHKINIEH OIIMOKU WITH 3aTPYyTHCHHUS.

VY oOyuarormierocst OyayT copMUPOBaHBI CIEAYIONUE YMEHUS COBMECTHOM eATEIHbHOCTH:

NPUHUMATh TpaBHJIa COBMECTHOH JEATENBbHOCTH MMpu paboTe B mMmapax, IpyIMax, COCTABICHHBIX
YUYUTEJIEM WM CaMOCTOSITEIBHO;

y4acTBOBaTh B TMAPHOW M TPYIMIOBOW paboTe C MaTreMaTHYeCKHMM MaTepUalIOM: OOCYKIAaTh b
JEeSITEIBHOCTH, X0]1 pa00Thl, KOMMEHTHUPOBATh CBOU JICHCTBHSI, BBICIYIIIMBATh MHEHUS IPYTUX YYACTHUKOB,
TOTOBUTD TPE3SHTAIHIO (YCTHOE BBHICTYIUICHUE) PEIICHUSI U OTBETA;

pemiath COBMECTHO MAaTEeMaTHUYSCKHE 33Jaul TOMCKOBOTO M TBOPYECKOrO XapakTepa (OMpenessTh ¢
MOMOIIII0 U3MEPHUTEIBHBIX HHCTPYMEHTOB JUIMHY, OTPEACISATh BPEMsI M MPOJOKUTEIIBHOCTD € TIOMOIIBIO
9YacOB, BBITIOJIHATH PUKUJIKY U OIIEHKY Pe3yJibTaTa IeHCTBUN, H3MEPCHHIA);

COBMECTHO C YUUTEJIEM OIICHHBATh PE3YJIbTAThl BHITOTHEHHS 00l paOOTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTpaMMbl MO MaTeMaTHKEe Ha YPOBHE HaudajlbHOrO OOIIEero
o0Opa3oBaHMs JOCTUTAIOTCA B €AMHCTBE Y4eOHON M BOCHHUTATEIHHOW NEATEIBHOCTH B COOTBETCTBUU C



TPaAUIMOHHBIMHA POCCUHCKHMH COLMOKYIBTYPHBIMH M JyXOBHO-HPABCTBCHHBIMHU LICHHOCTSIMHU, TIPHHSATHIMH
B 0OmiecTBE MpaBHJIaMH W HOPMaMH TIOBEICHHS W CHOCOOCTBYIOT IIpoIleccaM CaMOIO3HAHMUS,
CaMOBOCITUTaHMS U CaMOPa3BUTHS, (POPMUPOBAHHS BHYTPEHHEH TO3ULIUHU JTNYHOCTH.

B pesynbprare u3ydeHuss MaTEMaTUKHA Ha YpOBHE HAualIbHOTO 0OIIero oopa3zoBaHus y o0ydaromerocs
OynyT chopMHUPOBaHBI CIETYIONINE JINYHOCTHBIC PE3YIIbTAThI:

OCO3HaBaTh HEOOXOMUMOCTh W3YYCHHs MAaTEMAaTHKU JUIS aJaNTaliH K >)KU3HEHHBIM CHUTYaLUsAM, JUIs
pa3BUTHs 00IIEH KyJIbTYPhl YEJIOBEKA, CIIOCOOHOCTH MBICIHTD, PACCYKIaTh, BBIABUTATh MPEINOI0KECHUS U
JIOKa3bIBaTh UM OTIPOBEPTATh HX;

NPUMEHATh TpPaBHJIa COBMECTHOW JAEATEIBHOCTH CO CBEPCTHHKAMH, TIPOSBIATH CIIOCOOHOCTH
JOTOBAPUBATHCS, TUIUPOBATH, CIEOBATh YKAa3aHUAM, OCO3HABATh JIMUYHYIO OTBETCTBEHHOCTh U 0OBEKTUBHO
OLIEHUBATh CBOM BKJIaJ B OO Pe3yIbTaT;

OCBaMBaTh HAaBBIKM OpraHU3aluy 0€30IacHOTO MOBEIECHHs B HH(OPMAIIMOHHON Cpee;

NPUMEHSATh MaTeMaTUuKy JJIsl PEHICHHs MPaKTHYECKUX 33a/1a4 B MOBCEIHEBHOM JKU3HU, B TOM YHCIIE
IPY OKa3aHWHU TIOMOIIY OJHOKJIACCHUKAM, JITSIM MIIQJILIETO BO3PacTa, B3POCIBIM M MOKHIIBIM JIFOISIM;

paboTaTh B CUTYyalusX, pACIIMPSIONINX OMBIT IPUMEHEHUSI MAaTEMaTHYECKUX OTHOLICHUH B peabHOM
KM3HH, TIOBBIIIAIOIINX HHTEPEC K MHTEIUIEKTYaTbHOMY TPYAY U YBEPEHHOCTh B CBOMX CHJIaX MPH PEIICHUH
MIOCTABJICHHBIX 33J[a4, yMEHHE PE0I0IeBaTh TPYIHOCTH;

OLICHMBATh NPAKTHYECKHE M YYEOHbIE CHUTYyallMM C TOYKH 3PEHHUS BO3MOXXHOCTH NPUMEHEHHS
MaTEeMaTHKH JIJIsl pallHOHAILHOTO U 3((eKTUBHOTO pemeHns yueOHbIX 1 )KU3HEHHBIX PO0IeM;

XapaKTepu30BaTb CBOM YCIEXH B HW3YUYCHHH MATEMaTHKH, CTPEMHUTBCS YIrIyOnaTh CBOU
MaTeMaTU4eCcKUe 3HaHHUsI U YMEHUS, HAMEYaTh IyTH YCTPaHEHHS TPYJHOCTEH;

MOJIb30BaThCs Pa3HOOOPAa3HBIMU MH()OPMAMOHHBIME CPEICTBAMH JUIS PEUICHUS NPEIUIOKEHHBIX H
CaMOCTOATENIHO BEIOPAHHBIX YYEOHBIX TIPOOIIEM, 3a1a4.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble 1oruveckue geiicTBUA:

YCTaHABJIMBATh CBS3M M 3aBUCHMOCTH MEXIYy MaTeMaTHUYECKUMH OOBEKTaMH («4acTh — IIEJI0eY,
«IIPUYHHA — CIIEACTBHUEY, «IIPOTIKEHHOCTHY);

MPUMEHITh 0a30BbI€ JIOTMUECKHWE YHUBEpCAIbHBIE NEHCTBHUS: CpaBHEHHUE, aHAIM3, KJIacCU(pUKALIUS
(rpynmnupoBka), 000011eHue;

npuoOpeTaTs MpakTUYecKne rpaduyeckrie W M3MEpUTEIbHBIE HABBIKH JIJIS YCIIEIIHOTO pEHICHUS
y4eOHBIX M KUTEHCKUX 3a]1aY;

NPEJCTaBIATh TEKCTOBYIO 3aj7auy, €€ pelleHHe B BUIE MOJIENH, CXEMBbl, apu(pMETUYECKON 3amuCH,
TEKCTa B COOTBETCTBHH C MPE/JIOKEHHON yueOHOM TPOOIeMOi.

Ba3oBble nccienoBaTebcKue 1eHCTBUS:

NPOSIBJISATh  CIIOCOOHOCTh OPUEHTHPOBATHCS B y4yeOHOM MarTepuane pasHbBIX pasJesioB Kypca
MaTEeMAaTHKH;

MOHMMAaTh M  QJCKBATHO  WCIIOJIb30BaTh  MAaTEMaTHUYECKYI0  TEPMHHOJIOTHIO:  pa3jinyarh,
XapaKTepU30BaTh, UCIIOIB30BaTh ISl PEIICHHs YY€OHBIX U MPAKTHYECKUX 3a/1a4;

MPUMEHSTH U3Y4YEeHHBIE METO bl TO3HAHUS (M3MEpEeHNe, MOICTMPOBaHKE, TepeOop BapUaHTOB).

Paborta ¢ undopmanmeii:

HaXOJUTh U MCIOJIb30BaTh AJIsl PelIeHUs] Y4eOHbIX 3a/lad TEKCTOBYIO, rpaduueckyto HH(GOpMaIHUIO B
Pa3HbIX UCTOYHUKAX UH()OPMALIMOHHON CPEIBI;

YUTaTh, WHTEPIPETHPOBATh TpapUUeCKH MPEACTABICHHYIO HHpopMaIio (cxeMy, TaOmuIly,
auarpammy, Apyryro MOJIENb);

MPEeACTABIAT, MHGOPMAIMIO B 3aJaHHOW (opme (IOmOJHATH TaOIuIly, TEKCT), (HOopMyInpoBaTh
YTBEPKJICHHE 10 00pasily, B COOTBETCTBUU C TPEOOBAHUAMH YICOHOU 3a/1a4u;



MPUHUMATh TpaBUia, 0€30MacCHO MCIOJIB30BATh MpeIaracMble AIEKTPOHHBIC CPEICTBA U UCTOYHUKU
nHpopMaIuu.

KomMyHHUKaTHBHBbIE YHHBepcaabHble yueOHbIe AeiicTBUSA

O01menmne:

KOHCTPYHPOBATh YTBEPKJICHUS, IPOBEPSITh UX HUCTUHHOCTD;

WCIOJIBb30BATh TEKCT 3aJJaHus ISl O0ObACHEHHS crioco0a 1 Xo/1a pelIeH sl MaTeMaTHYeCKOH 3a/1auu;

KOMMEHTHPOBATH MPOIECC BEIYUCIICHUS, TOCTPOCHHSI, PEILICHHS,

OOBSCHATH MOJTYYCHHBIH OTBET C UCIOIb30BAHUEM U3YyUECHHONW TEPMUHOJIOTHUH;

B MpoOIlecce JUAJoroB MO OOCYXACHHIO M3YYEHHOI'0 MarepHalia — 3a/1aBaTh BOMPOCHI, BHICKA3HIBAThH
CYXJIEHU, OIICHUBATh BBICTYIUICHUS! YYAaCTHUKOB, MMPHUBOJUTH JJOKA3aTEIbCTBA CBOCH MPABOTHI, MPOSBISAThH
ITUKY OOIICHUS;

CO3/1aBaThb B COOTBETCTBUM C Y4eOHOM 3amayeil TEKCThl Pa3HOrO0 BUAA — OMHCaHUE (HAMpHUMep,
reOMeTpUUYECKOil (UTypshl), paccyxkaeHue (K IMpuUMepy, MpU PEIIeHUU 3a/ladu), UHCTPYKUHS (HAmpumep,
U3MEpEHUE ITIMHBI OTPE3KA);

OPHEHTHUPOBATHCS B AITOPUTMAX: BOCIIPOU3BOIUTD, JOTIOIHATh, HCIIPABISATH 1€(OPMHUPOBAHHBIC;

CaMOCTOSITENILHO COCTABJISTh TEKCTHI 331aHU, aHAJIOTUYHBIEC TUTIOBBIM H3yUEHHBIM.

PeryisiTuBHbIE YHHBepcaJIbHbIE yUeOHbIe IeiicTBUS

Camoopranuzanmusi:

TUTAHUPOBATH JCHCTBUS TI0 PEHICHUI0 y4eOHOW 3a7auul JUTs TTOJTyYeHHS Pe3yiIbTaTa;

TUTAHUPOBATH 3TAIbI MIPECTOSIIEH pabOThI, ONPEAENATh [TOCIEI0BATEILHOCTh YUECOHBIX NEHCTBUI;

BBINOJIHATH NIPaBUiia 6€30MacHOr0 UCIOIb30BAHUS SJIEKTPOHHBIX CPEICTB, MpeJlaraéMbIX B IpoLecce
oOy4eHus.

CamMokoHTpoJIb (pediexkcus):

OCYILECTBIATH KOHTPOJIb IIpOIlecca U pe3ysibTaTa CBOEH e TeNbHOCTH;

BBIOMPATH M NTPU HEOOXOIUMOCTH KOPPEKTUPOBATH CIIOCOOBI IeHCTBUH;

HAXO/UTh OMIMOKK B CBOEH paboOTe, YCTaHABIMBATH WX NMPHYUHBI, BECTH TIOUCK MYTEH MPEOI0TCHUS
OIIINOOK;

MPEIBUIETh BO3MOXKHOCTh BO3HHMKHOBEHHUS TPYAHOCTEH M OMIMOOK, MpeaycMaTpHBaTh CHOCOOBI MX
npenynpexaeHus ((GopMyaupoBaHHe BONPOCOB, oOpalleHHe K y4eOHUKY, IOMOJHHUTEIbHBIM CpeJCTBaM
00y4YeHHs, B TOM YHUCIIE dJIEKTPOHHBIM);

OILIEHUBATh PAIIMOHATILHOCTh CBOMX JICHCTBHIA, 1aBaTh MM Ka4eCTBEHHYIO XapaKTEPUCTHKY.

CoBMecTHas1 1eSITeJIbHOCTh:

y4acTBOBaTh B COBMECTHOH JEATENIBHOCTH: paclpeiessaTh paboTy MeXAy UWIeHAMU TPYIIIbI
(Hampumep, B cllydae pemeHus 3aaad, TpeOyroumx mnepedopa OONBIIOr0 KOJUYECTBA BapHAaHTOB,
MPUBEJICHHS PUMEPOB U KOHTPIIPUMEPOB), COTIIACOBBIBATH MHEHHUS B XOJI€ TIOMCKA J0Ka3aTEIbCTB, BRIOOpA
panroHaIbHOrO crocoba, aHanu3a HH(popMarumy;

OCYILECTBIISATH COBMECTHBII KOHTPOJIb U OLIEHKY BBIIOJHSAEMBIX JEHCTBUMN, MPEABUIETh BO3MOXKHOCTh
BO3HUKHOBEHHS OIIMOOK U TPYIHOCTEH, TPpeIycCMaTpUBaTh IYTH UX MPEIYIPEKIACHUSI.

MNPEIMETHBIE PE3YJbTATHBI
K koHIty 00y4enus Bo 2 Kjacce y o0ydaronierocst 0yyT copMHpPOBaHBI CIETYIONINE YMEHUS:

YUTaTh, 3aMIMCHIBaTh, CPABHUBATh, YIOPSA0YMBATh uncia B npeaenax 100;

HaXOJUTh YHCIIO OOJbllee WJIM MEHbIlee NAaHHOTO 4YHcia Ha 3afaHHoe uucio (B mpenenax 100),
OoJIplIIee TAHHOTO YKCIa B 33JJaHHOE YHCIIo pa3 (B mpenernax 20);

yCTaHABJIMBAaTh MU COOJIOJATh TOPSIOK NPH BBHIUYMCICHUH 3HAYCHHUS YHCIOBOTO BBIPAKEHHUS (CO
cKoOKamu wiu 6e3 CKOOOK), COIepIKaIero NeUCTBUS CI0KEHUS U BIYUTaHUA B ripenenax 100;

BBITIOJIHATh apu(PMETHUYCCKUE ICHCTBUA: CIOKCHHE W BbhIUMTaHue, B mpeaenax 100 — ycTtHO u
MMCbMEHHO, YMHOKEHHE U JiefieHue B npezenax 50 ¢ uCroab30BaHUuEM TaOIHIIbl YMHOKEHUS;



Ha3bIBaTh U pa3inyaThb KOMIIOHEHTHI NEHCTBUI yMHOXEHHs (MHOXKUTENIH, MPOU3BEIACHHE), NEICHUS
(memuMoe, nemuTeNb, YaCTHOE);

HaXOJUTh HEU3BECTHBIN KOMIIOHEHT CJIO’KEHUSI, BBIYUUTAHMUS;

HCIIOJIb30BaTh IIPU BBIIOJIHEHWU MPAKTUYECKUX 3aJaHUIl €IMHULbl BEJIMYUH JJIUHBI (CAaHTHMETD,
JEIUMETP, METP), MacChl (KHJIOTpaMM ), BpeMeHHU (MUHYTA, Yac), CTOMMOCTH (pyOJib, KOTICHKA);

OTpEAEIATh C MOMOUIbI0 H3MEPUTEIbHBIX WHCTPYMEHTOB JIMHY, ONPEAENSATh BPEMs C IOMOIIbIO
4acoB;

CpaBHMBAaTh BEJIWYMHBI JJIMHBL, MacChl, BPEMEHH, CTOMMOCTH, YCTAHaBIUBas MEXIYy HHUMHU
COOTHOILIIEHHE «OO0JIbIIE WX MEHBIIIE Hay,

peliaTh TeKCTOBBIE 33/1a4d B OJHO-/BA JCUCTBUA: MPEACTABIAThH 3a/1ady (KpaTkasi 3aluch, PUCYHOK,
TabNUIa WIK ApYyras MOJENb), IUIAHUPOBATh X0/ PELICHUs] TeKCTOBOM 3a7audl B JBa JIeHCTBUS, 0OPMIISAThH
€ro B BUJIC apu(PMETHIECKOTO ACHCTBHSI WU ICHCTBUH, 3aITUCHIBATH OTBET;

pa3nuyaTth U Ha3bIBaTh FeOMETpUUECKUEe (GUTYPBI: MIPSMOM yroil, IOMaHyl0, MHOTOYTOJIbHUK;

Ha OyMare B KIETKYy M300paxkaTb JIOMaHYIO, MHOTOYTOJBHUK, YEPTUTh C MOMOIIBIO JIMHEHKU WU
YTOJIbHUKA MPSMOI YTroJ1, NPsIMOYTOJIbHUK C 33/IaHHBIMU JUTMHAMU CTOPOH;

BBITIOJIHATH H3MEPEHHE UTNH PEaIbHBIX 0OBEKTOB C TIOMOIIBIO JINHEHKH;

HAaXOOUTh JJIMHY JIOMAaHOW, COCTOSIIEH U3 JABYX-TPEX 3BEHBEB, IEPUMETP MPSIMOYTOJIbHHUKA
(kBampara);

pacrno3HaBaTb BEpHbIE (MCTUHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKACHHUS CO CIOBAaMHU «BCEY,
CKAK BTN,

MIPOBOAUTH OJHO-ABYXIIIArOBBIE JIOTUYECKUE PACCYKICHUS U JIeIaTh BHIBOJIBI;

HAXOJUTh OOIIMI MPU3HAK TPYHIBl MAaTEMAaTHUYECKUX OOBEKTOB (YMCeN, BETUYHUH, T€OMETPUUYECKUX
uryp);

HaXOJUTh 3aKOHOMEPHOCTH B Psily 0OBEKTOB (UHCEN, FEOMETPUUECKUX QUTYD);

NPEJCTaBIATh MHGOpMAIMIO B 3aJaHHON (opMe: JOMOJIHATh TEKCT 3aJauyd YHCIIaMH, 3aroJHATh
CTPOKY MJIM CTOJI0€l TabIuIlbl, YKa3blBaTh YMCIIOBbIE JJAHHBIE HA PUCYHKE (M300pakeHUHN re€OMETPHUECKUX
uryp);

CpaBHMBATh rPyNIbl 00BEKTOB (HAXOAUTH OOIIIee, Pa3IuuHOE);

OoOHapy>KUBaTh MOJIEJIM T€OMETPUUECKUX (PUTYP B OKpPY’KaIOIIEM MHpE;

noI0MpaTh MPUMEPBHI, MOITBEPHKAAIOLINE CYXKIECHUE, OTBET;

COCTaBJIATH (JIOMOJIHATH) TEKCTOBYIO 33/1a4y;

MIPOBEPSATH MPABUILHOCTH BBIUMCICHUSI, U3MEPEHUS

TEMATHYECKOE INTAHUPOBAHHUE

2 KIIACC
KosunyecTBo 4acoB
HanmeHnoBaHue pa3ieioB U TeM
Ne ni/m Konrtpouabnbsie IIpakTnueckue
MPOrpaMMbl Bcero
padoTbl padoThI
Paspnen 1. Uncsia 1 BeJIMYUHBI
11 Yucna 9 1
1.2 Bennuunbt 10 1
Hroro mo pazneny 19
Pazgen 2. Apupmeruueckue aeiicTBust
2.1 CroxeHue ¥ BEIUUTAHNE 19 1
2.2 VYMHOXKEHUE U JeJICHUE 25 2




53 ApudmeTndeckne IeHCTBUS C YUCITAMU 12 5
' B nipenenax 100
Hroro mo pazueny 56
Paznen 3. TexcToBbI€ 32124

3.1 TekcroBele 3agaun 11 1
Uroro no pasneny 11

Pa3znea 4. [IpocTpaHcTBeHHbIE OTHOILIEHUS U reoMeTpuyeckune Gurypbl

4.1 I'eomerpuueckue Gpurypsi 10
4.2 ['eomeTpryeckue BEeTUIUHBI 9
Wroro mo paszneny 19

Paznea 5. MaremaTtn4yeckast uHpopManus

5.1 MaremaTrnueckas nHpopMarus 14
Htoro no pazneny 14
[ToBTOpEHME NPONHAEHHOrO MaTeEpHUaIa 9 1
HTOroBbIif KOHTPOJIb (KOHTPOJIBHBIE U IPOBEPOUHBIE 3 10
paboThl)
OBUIEE KOJIMYECTBO YACOB I10 136 3 0
I[TPOI'PAMME

COJAEP/KAHUE OBYYEHUA
3 KVIACC

Yuciia 1 BeJIMYMHBI

Uucna B npeaenax 1000: ureHue, 3amuch, cpaBHEHHE, NMPEACTABICHUE B BUJE CYMMBbI Pa3psIHBIX
ciaraemMblX. PaBeHCTBa M HEpaBEHCTBA: YTEHME, COCTABJICHHUE. YBEJIWYEHUE WM YMEHBIICHHE 4YHCla B
HECKOJIbKO pa3. KpaTHoe cpaBHEHUE 4ncen.

Macca (eauHuIIa Macchl — rpaMM), COOTHOILICHME MEXIYy KWJIOIPaMMOM M I'pPaMMOM, OTHOLIEHHS
«TsDKENee — JIErde Ha...», «TKENee — JIErde B...».

Croumocth (enuHuIBl — pyOib, KOMeika), yCTAHOBJIEHUE OTHOLIEHHUS «IOpPOXKE — JEIIeBJe Ha...»,
«I0pO’Ke — JienieBiie B...». COOTHOLIEHUE «1I€HA, KOJIMYECTBO, CTOMMOCTB» B IPAKTUYECKONW CUTYaLINH.

Bpems (ennHuIla BpeMEHHM — CEKYHJa), YCTAHOBJICHHE OTHOIICHMS «ObICTpee — MEAJICHHEE Ha...»,
«OpicTpee — MeasieHHee B...». COOTHOUIEHHE «Hayallo, OKOHYaHHUE, MPOAOKUTEIBHOCTh COOBITHS» B
MPaKTUYECKON CUTYyaIUH.

JUinHa (€IMHULBI AJIUHBI — MWIIUMETP, KHUJIOMETpP), COOTHOLIEHUE MEKIY BEIMYMHAMU B NpEAeiax
TeicuH. CpaBHEHHE OOBEKTOB 110 JITHHE.

[Tnomanp (eqMHUIIBI MIOUIAAN — KBaAPATHBIA METp, KBAaAPATHBIM CAaHTUMETP, KBaJAPaTHBIN JEIMETD,
KBapaTHbIN MeTp). CpaBHEHHE OOBEKTOB MO IIIOIA/IH.

Apupmernyeckne qeicTBUs

VYCTHbIE BBIYMCIICHUS, CBOAMMBIC K JAeHCTBHsAM B mpexaenax 100 (TabnuyHoe M BHETAOIUYHOE
YMHOXXEHUE, JIeJICHHUE, AEUCTBUS ¢ KPYIIIBIMU YHCIIAMU).

[TuceMenHoe cioxenne, BeranTanue uncen B npenenax 1000. Jleiictus ¢ yucnamu 0 u 1.

[TucbMeHHOE YMHOXXEHUE B CTOJIOMK, MHCbMEHHOE JieJieHHe yrojkoM. IlucbMeHHOe yMHOXXEHUe,
JielieHne Ha oAHo3HayHoe uucio B mpenenax 100. IIpoBepka pesynbraTa BbIYMCIEHUS (MPUKHUIKA WIH
OLIEHKA pe3yJbTaTa, 00paTHOE AEHCTBHE, IPUMEHEHUE AJITOPUTMA, UCTIOIBb30BaHUE KATBKYIATOPA).



IlepemecTurenbHOE, COYETATEIEHOE CBOWCTBA CIIOKEHMSI, YMHOKEHHS IPH BHIUMCIICHUSX.

Haxo)xaeHre Hen3BECTHOrO KOMIIOHEHTA apu(PMETHUECKOTO AEHCTBUS.

[Topsimok AeHCTBUI B YMCIOBOM BBIPAXXEHHHM, 3HAYEHUE YHCIOBOIO BBIPAXKEHUS, COJEPIKAILLIETO
HECKOJIBKO JIEHCTBUI (CO ckoOKaMu mim 0e3 CKOOOK), ¢ BerarcieHussMu B ipeaenax 1000.

OnHOpPOIHBIE BEJIMYMHBL: CI0KEHNUE U BHIUUTAHUE.

TexcToBBIC 3a1a4H

PaGora c TekcToBO#l 3amadeil: aHanM3 JAHHBIX M OTHOIICHWH, NPEICTABICHHWE Ha MOJCIH,
IUTAHUPOBAHHUE XOJa PELICHUs 3a/aud, pelieHue apudmernueckuMm crocoOoM. 3anaud Ha MOHUMaHHUE
CMbICIIa apU(PMETHYECKUX NEHCTBUI (B TOM YMCIIE AEJIEHUS C OCTATKOM), OTHOLIEHUH («00JIblIe — MEHbIIE
Ha...», «0O0JIbllle — MEHBIIE B...»), 3aBUCUMOCTEH («KYIUIA-IIPOAAXKay, pacuéT BPEMEHHU, KOJIMYECTBA), Ha
cpaBHEHUE (Pa3HOCTHOE, KpaTHOE). 3aluCh PEIICHUS 3aJaud MO JEUCTBUSIM M C MOMOIIbIO YHCIOBOTO
BbIpaxkeHUs. [IpoBepka perieHns 1 olleHKa IOJIYy4€HHOIO pe3yibTara.

Jlonsi BEeNMYMHBL: TOJIOBUHA, TPEThb, YETBEPTh, NATas, JecATas 4acTb B IPAKTUYECKON CUTyaIuH.
CpaBHeHue J101eil 01HOM BeMUYMHBI. 3214l Ha HaX0X/IEHUE O BEJTHMYUHBI.

IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeoMeTpHYecKkHne (PUTYpPbI

KoncrpyupoBanne reomerpudeckux Guryp (pasdouenue Gurypsl Ha 4acTH, COCTaBICHUE (QHUTYPHI U3
qacTei).

[lepumeTp MHOTOYroJbHHUKA: H3MEPEHUE, BHIUNCIIEHUE, 3aIIUCh PABEHCTBA.

W3mepenue miiomaay, 3amuch pe3ysibTaTa M3MEpPEHMs] B KBaJpPAaTHBIX CaHTHUMETpax. BrluuciieHue
IIoUIad NpsSMOYroJibHUKa (KBaJpara) C 3aJaHHbIMU CTOPOHAaMH, 3alUCh paBeHCTBa. M300pakeHue Ha
KJIeTyaTol Oymare npsiMOYyrojbHHMKA C 33JaHHBIM 3HaYEHUEM ILJIOLIA H.

MaremaTuueckass HHOpMaANUA

Knaccugukanys 00beKToB MO ABYM MPU3HAKAM.

BepHble (UCTHHHBIE) UM HEBEpHbIE (JIOKHBIE) YTBEPXKACHUS: KOHCTPYMPOBAHME, IPOBEPKA.
Jlormyeckue pacCy’AeHHsI CO CBSI3KAMH «ECIIH ..., TO ...», KIIOATOMY», «3HAUUT».

V3Bneuenne U UCTOIb30BaHUE JUIsl BHITIOIHEHUS 3a1aHNi MH(POPMAIUK, IPECTaBICHHOM B Tabauax
C JAHHBIMHU O pealbHBIX MPOIECCax U SBIEHUSX OKPYKAIOIIEro Mupa (Hampumep, pacinucaHHe YPOKOB,
JBUKEHMS aBTOOYCOB, I10€3/10B), BHECEHHE JJAHHBIX B TaOJIMILY, IONIOJTHEHUE YepTexkKa TaHHbIMH.

dopmMann30BaHHOE OMMCAaHKE TIOCIIE0OBATEIILHOCTU AEHCTBUM (MHCTPYKIUS, TUIaH, CXEMa, alTOPUTM).

Cronbuaras nuarpaMma: YyTeHHE, UCIOJIb30BAHNE JAHHBIX Ul pEIIeHUs Y4eOHBIX M MPAKTHUYECKHX
3azad.

AJTOpUTMBI M3y4eHHUS] MaTepuaia, BHIIOJHEHUS OOy4yarolUIMX M TECTOBBIX 33JaHUN Ha JOCTYIHBIX
AJIEKTPOHHBIX CPEJCTBAX 00Y4YEHUs (MHTEPAaKTUBHON JIOCKE, KOMIIBIOTEPE, PYTUX YCTPOHUCTBAX).

W3yuenne MmaTeMaTHKM B 3 KJIacce CIOCOOCTBYET OCBOCHMIO psila YHHBEPCAIbHBIX Y4eOHBIX
NEHCTBUI: MO3HABATEIbHBIX YHHUBEPCAIbHBIX YYEOHBIX IEHCTBHI, KOMMYHHMKAaTHBHBIX YHUBEPCAJIbHBIX
y4eOHBIX AEUCTBUMN, PETYISATUBHBIX YHUBEPCAIBHBIX YU€OHBIX I€HCTBUN, COBMECTHOU JEATEIbHOCTH.

VY obyuqaromierocst Oynyt chopMupOBaHBI CleAyrole 0a30BbIE JIOTHYECKHE U HCCIe0BaTeIbCKHUE
JeWCTBUS KaK 4acTh M03HABATEIbHBIX YHUBEPCATbHBIX yUEOHBIX 1€HCTBHIA:

CpaBHMBaTh MaTeMaTHUECKHE OOBEKTHI (YUCIIa, BEJIMYUHBI, TEOMETPUUYECKUE PUTYPBHI);

BBIOMpATh MPUEM BBIUMCIICHHUS, BHITIOTHEHUS IEUCTBUS;

KOHCTPYUPOBATh FreOMETpUIecKre GUrypsl;

KJaccu(uuupoBaTh OOBEKTHI (YUCIA, BETMUMHBI, T€OMETpUUYECKHe (DUTYPBI, TEKCTOBBIE 3aJlaud B
OJIHO JICHCTBHE) IO BHIOpAaHHOMY IIPU3HAKY,

IIPUKUJIBIBATE pa3Mepbl PUTypPBl, €€ HIEMEHTOB;

IIOHMMATh CMBICII 3aBUCHUMOCTEN U MAaTEMATUYECKUX OTHOLLIEHUH, ONIMCAHHBIX B 33Ja4€;

pa3nauyaTh ¥ UCIOJIb30BaTh PA3HbIE IPUEMBI U AJITOPUTMBI BEIUHCIICHHUS],

BbIOMpPAaTh METOJ pelleHus (MOIETUpOBaHME CHUTyallUu, Iepedop BapHaHTOB, MCIIOJIb30BaHUE
IropuTMa);

COOTHOCHUTB HauyaJlo, OKOHYaHUE, IPOJODKUTEILHOCTh COOBITHS B IPAKTUYECKON CUTYalUH;



COCTAaBJSITh DS 4Yucen (BEIUYHMH, TEOMETPHUYECKHUX (UTYp) IO CaMOCTOSATEIHLHO BHIOPAHHOMY
IIPaBUILY;

MOJIETUPOBATH MPEUIOKEHHYIO IPAKTUUECKYIO CUTYALINIO;

yCTaHaBJIMBATh IOCIIEA0BATEILHOCTh COOBITHM, IEHCTBHIA CIOKETa TEKCTOBOU 3a1a4H.

VY oOyuatomerocss OyayT chopMupoBaHbl cienyrooumue HHGOPMALMOHHbIE ACHCTBUS KaK 4acTb
[I03HABATENIbHBIX YHUBEPCAIBHBIX YUeOHBIX €HCTBHUIA:

YUTaTh MH(OPMAIIHIO, TPEJCTABICHHYIO B pa3HbIX (popmax;

U3BIIEKATh U UHTEPIPETUPOBATH YMCIIOBBIC TaHHBIE, TPEJICTABICHHBIC B TAOIUIIE, HA TUArpaMMe;

3aI10JIHATH TAOIULIBI CJIOKEHHSI U YMHOKEHHMSI, JONOJIHATh JAHHBIMU YePTEXK;

YCTAaHABJIMBATH COOTBETCTBUE MEKY Pa3IMYHBIMU 3aIIMCSIMU PEIICHUS 3a/1a4H;

HCIOJIb30BaTh JIONOJIHUTEIbHYIO JINTEpPATypy (CHpPaBOYHMKH, CIIOBAapH) JUIsl YCTAHOBIEHUSA W
MIPOBEPKHU 3HAUCHUS MATEMATHUYECKOTO TePMUHA (TTOHSTHSA).

Y oOyuaromierocss OyayT cOpPMHpPOBAaHBI — ClEAYIOUIME JAEHCTBUS  OOIIEHUS Kak 4acTb
KOMMYHHUKATHBHBIX YHUBEPCAIbHbBIX y4eOHBIX JIeHCTBU:

HCI0JIb30BAaTh MaTEMAaTUYECKYI0 TEPMUHOJIOTHIO JIsl OMCAHUS OTHOLLIEHUI U 3aBUCUMOCTEN;

CTPOMUTH PEUEBbIC BICKA3bIBAHUS JIJIS1 PELIEHMS 33/1a4, COCTABIJIATh TEKCTOBYIO 3aa4y;

OOBSICHATH HAa IPUMEPAX OTHOIIECHUS «OO0JIbIIIE — MEHBLIE Ha...», «O0JbIIE — MEHBLIE B...», «PaBHOY;

HCII0JIb30BAaTh MaTEMATUYECKYI0 CUMBOJIMKY JIJIsl COCTABIIEHUS YNCIIOBBIX BBIPAKEHUM;

BBIOMPATh, OCYHIECTBIATH IEPEXON OT OJHUX EIWHUI] H3MEPEHHUs BEJIMYMHBI K JPYTHM B
COOTBETCTBHUH C MPAKTUYECKOMN CUTYaLUEH;

y4acTBOBaTh B 0OCYKIEHUU OLIMOOK B XOJI€ U PE3YJIbTATE BHINOIHEHUS BBIYUCIICHHUS.

VY obyuatomerocs 6yayT copMHUpOBaHbI CIEAYIOLINE ACHCTBUS CaMOOPraHU3alMd U CaMOKOHTPOJIS
KaK YacTh PErYJISATUBHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBUN:

MIPOBEPSATH XOJ U PE3YJbTAT BBIIOJIHEHUS AEHCTBUS;

BECTH MOMCK OIINOOK, XapaKTePH30BATh UX U UCIIPABIIATH;

(dbopMyIMpoBaTh OTBET (BBIBOJ), HOATBEPKIATh €0 OOBSICHEHUEM, pacuéTaMH;

BBIOMpATh M MCIOJIb30BaTh Pa3INYHbIE MPUEMBI IPUKUIKUA U MPOBEPKU MPAaBUILHOCTU BBHIYHUCIICHMUS,
MIPOBEPSATH MOJHOTY U MPABUIBHOCTh 3aIIOJTHEHUS TaOIHIL CJIOKEHUS, YMHOKEHHUSI.

VY obyuatomierocs 6yayT cOpMHUPOBaHBI CIEAYIONINE YMEHUSI COBMECTHOM /1€ TeTbHOCTH:

pu paboTe B IPyIIE UM B Nape BBIIOIHATH MPEJIOKEHHBIE 3a/1aHus (HAXOIUTh pa3Hble pelleHus,
OTIpEAEIATh C MOMOIIBI0 HU(POBBIX U AHAIOIOBBIX NPHUOOPOB, U3MEPHUTEIBHBIX HMHCTPYMEHTOB JJIUHY,
Maccy, Bpemsi);

JIOTOBAapUBATBCS O pacHpefeNieHMH OO0sS3aHHOCTEH B COBMECTHOM TpYJE, BBIIOIHATH POJIH
PYKOBOJIUTENS MM MTOAYMHEHHOTO, CIEP’)KaHHO IPUHUMATh 3aMeUaHus K cBoei padore;

BBITIOJTHATH COBMECTHO MPUKUKY U OLIEHKY Pe3yJibTaTa BBIMOJIHEHUs 001Ieil paboThI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 MATEMATHUKE
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3yabTaThl OCBOEHHUS MPOTpPaMMBI MO MaTeMaTHKE Ha ypOBHE HAYAJIBHOTO OOIIEro
o0pa3oBaHMs JOCTHTAIOTCS B €IMHCTBE YYEOHOW M BOCTHUTATEIBHOW ACSATEIHPHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMH POCCUNCKUMU COIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHATHIMU
B oOOmecTBe MpaBWJIaMA M HOPMaMHU TIOBEIEHUS M CIOCOOCTBYIOT TMpoOIleccaM CaMOTIO3HAHMS,
CaMOBOCITUTAHUS U CaMOPa3BUTHsI, HOPMUPOBaHMS BHYTPEHHEH MO3UIIUU JINYHOCTH.

B pesynbTare u3yueHuss MaTeMaTUKU Ha yPOBHE HA4aJbHOTO o01Iero o0pa3oBaHus y oOydarolerocs
OyayT chOpMUPOBAHKI CIEAYIONIUE TNIYHOCTHBIC PE3yIbTaThI:

OCO3HaBaTh HEOOXOJAMMOCTh M3YYCHHUS MATEMATUKH IS aJanTaliy K KU3HCHHBIM CUTYaIUsM, IS
pa3BuUTHA 00IEH KyIbTYphl UelIOBEKa, CIOCOOHOCTU MBICIUTD, PACCYKIaTh, BHIABUTATh MPEIIOI0KEHUS U
JIOKa3bIBATh WJIK OIIPOBEPraTh UX;



MPUMEHSTh TpaBUiia COBMECTHOH JESITEIbHOCTH CO CBEPCTHUKAMH, TMPOSBISATH CIOCOOHOCTD
JIOTOBApUBATHCS, JTUAUPOBATD, CIEA0BATh YKa3aHUSIM, OCO3HABATh JIMYHYIO OTBETCTBEHHOCTb U OOBEKTUBHO
OLIEHUBATh CBOM BKJIaJ B OOIINN Pe3yJIbTaT;

OCBaMBaTh HAaBBIKM OpraHU3aluy 0€301acHOr0 MOBeIeHHs B HH(POPMAIIMOHHOH cpere;

MPUMEHITh MAaTEMAaTUKy JI1 PELICHHUS MPaKTUYECKUX 3a7ad B MOBCEAHEBHOW >KM3HHU, B TOM YHCIE
IIPU OKa3aHHUH [TOMOIIY OJHOKJIACCHUKAM, JE€TAM MJIAJIIIEr0 BO3PacTa, B3POCIBIM U MOMKHUIIBIM JIIOIM;

paboTaTh B CUTyalUsIX, PACIIUPSIONUINX OMBIT IPUMEHEHUSI MAaTEMAaTHYECKUX OTHOLICHUN B PEaTbHOM
KU3HH, [TOBBIIAIOIINX UHTEPEC K UHTEIUIEKTYAIIbHOMY TPYAY U YBEPEHHOCTh B CBOMX CHJIAX MU PEIICHUU
MIOCTaBJICHHBIX 3aJ[a4, YMEHUE IIPE0I0JIeBaTh TPYIHOCTH;

OLICHUBATh MPAKTHYECKHE W Yy4EOHbIE CHUTyallMM C TOYKH 3pPEHHUS BO3MOXKHOCTH IPUMEHEHUS
MaTEeMaTHKH JIJIsl pallHOHAILHOTO U 3()()EeKTUBHOTO pelIeHns y4eOHBIX 1 )KU3HEHHBIX po0iIeM;

XapaKkTepu30BaTb CBOM YCHEXM B HU3YUYCHHUM MATEMaTUKH, CTPEMHUTBCS YIIIYOJSTh CBOH
MaTeMaTHYeCKHUe 3HAHUS U YMEHUs, HaMeuaTh MyTHU YCTPaHEeHUsI TPYTHOCTEH;

M0JIb30BAaThCA PA3HOOOPA3HBIMU HH(OPMALIMOHHBIMU CPEICTBAMHU ISl PEUICHHs MPEIOKEHHBIX U
CaMOCTOSITEITLHO BBIOPAHHBIX YUeOHBIX MPoOIeM, 3a/1ad.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble joruyeckue aeiicTBus:

YCTAHABIIMBATh CBSI3M M 3aBUCHMOCTH MEX]Y MaTeMAaTUYECKUMU OOBEKTaMM («4acTb — LEI0e»,
«IIPUYUHA — CIEJICTBUEY, IIPOTKEHHOCTHY);

NPUMEHATh 0a30Bble JOIMYECKHE YHUBEpCAIbHbIE ACUCTBUS: CpaBHEHME, aHAIN3, KIACCHU(pHUKAIMI
(rpynmnupoBka), 000011eHueE;

puoOpeTaTh MpakTUYeCKhe rpaduyecKkue U H3MEpUTEIbHbIE HABBIKM JJIsi YCHEIIHOIO pEIICHUS
y4EOHBIX M JKUTEUCKUX 3a]1a4;

NPEJCTaBIATh TEKCTOBYIO 3a7auy, €€ pelleHHe B BUIE MOJENH, CXEMbl, apu(pMETHUYECKON 3amuCH,
TEKCTa B COOTBETCTBUH C MPE/JIOKEHHON yueOHOM MpOOIeMOi.

Ba3oBble uccienoBarejbckue 1eiCTBUA:

NPOSIBJISATh  CIIOCOOHOCTh OPUEHTHPOBATHCS B y4eOHOM MaTepualle pas3HbIX pas3zesioB Kypca
MaTeMaTHKH;

MOHMMaThb W  aJeKBaTHO  MHCIIOJIb30BaThb  MAaTEMAaTHYECKyl0  TEPMHUHOJIOTHIO:  pa3nyaTh,
XapaKTepH30BaTh, UCIIOJIb30BATh /Ul PEIICHUs yYeOHBIX U MPAKTHUECKUX 3a]a4;

MPUMEHATh U3Y4YE€HHBIE METO/IbI [T03HAHUA (M3MEpEeHHe, MOJCTUPOBaHNE, TIepedop BApUAHTOB).

Pabora ¢ undopmanmeii:

HaXOJUTh U MCIOJIb30BATh JJIsl PelIeHUs] Y4eOHbIX 3aJlad TEKCTOBYIO, rpaduueckyto HH(GOpMaLHio B
Pa3HbIX UCTOYHUKAX UH()OPMALIMOHHON CPEIBI;

YUTaTh, WHTEPIPETHUPOBATh TpadUuecKud TMpeACTaBICHHYI0 HHpopMmanuoo (cxeMmy, Ta0uuLy,
Marpammy, Ipyryro MOJENb);

MpeICTaBIsATh MHpOpPMALMIO B 33JaHHON Qopme (AOMONHATH TaOIUIy, TEKCT), (OpMYyIHPOBAThH
YTBEPKACHHE 110 00pasily, B COOTBETCTBHH C TPeOOBaHUAMH y4eOHOM 3a/1a4H;

NPUHUMATh MpaBuia, 0€30MacHO MCIOJIb30BATh MpelaraeMble IEKTPOHHBIE CPEICTBA U UCTOUHUKU
uHpopMaIUu.

KoMMmyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Yy4eOHbIe el cTBUS
O01menue:
KOHCTPYHUPOBATh YIBEPKIACHUSA, [IPOBEPATH UX UCTUHHOCTD;
HUCITIOJB30BAaTh TECKCT 3adaHUs OJIA 06'b}ICHeHI/I}I cnoco6a " XO0/J1a PCIICHUA MaTeMaTHYECKOU 3aJa4iu,
KOMMEHTHUPOBATh IPOIECC BHIYUCIEHUS, IOCTPOEHUS, PEIICHHUS;



OOBSCHSTH TOIYYCHHBIH OTBET C NCIIOJIB30BaHNEM N3Y4EHHOW TEPMHUHOJIOTUH;

B IIPOIIECCE TUAJIOTOB MO OOCYXICHHIO M3YYEHHOTO MaTepuaja — 3aJaBaTh BONPOCH], BHICKA3bIBAThH
CYXXJIEHUsI, OIICHUBATh BBICTYIUICHUS! YYaCTHUKOB, MIPHUBOJUTH JJOKA3aTEIbCTBA CBOCH MPABOTHI, MPOSBIATH
ITUKY OOIICHUS;

CO371aBaTh B COOTBETCTBUHU C YYEOHOH 3amaueil TEKCTHl Pa3HOTO BHJAa — ONHCaHWE (Hampumep,
reoMeTpuYecKoll (UTypsl), paccyxkaeHue (K MpuMepy, NpU PElIeHUH 3aau), MHCTPYKIHS (Harmpumep,
U3MEpEHUE IIMHBI OTPE3KA);

OPUEHTUPOBATHCS B AITOPUTMAX: BOCIPOU3BOIUTD, JOTOIHATh, HCIIPABIATH 1€()OPMHUPOBAHHBIE;

CaMOCTOSITENILHO COCTABIIATH TEKCTHI 3a/IaHUH, aHAJIOTHYHBIE THITOBBIM M3YYCHHBIM.

PeryisiTUBHbIE YHHBEpPCAJIbHBIE YUeOHbIE JIeiicTBUS

Camoopranu3aunus:

IUTAHUPOBATH JICHCTBUS IO PEIICHUI0 yUeOHON 3aauu /Ui MOJIy4YeHUs pe3ybTaTa;

TUTAHUPOBATH TAIBI MIPECTOSIIEH pabOThl, ONPEALNATh [IOCIIE0BATEILHOCTh YUECOHBIX NEHCTBUI;

BBITIONTHSATH TIPaBHJIa OE30IMACHOTO UCTIOIB30BaHUS JICKTPOHHBIX CPEACTB, MPEIaraéMbIX B IPOIIecce
o0OydeHusI.

CamMokoOHTpOJIb (peduiexcus):

OCYILIECTBISTH KOHTPOJIb MIPOLIEcca U Pe3yJibTaTa CBOCH JAesITeNbHOCTH;

BBIOMPATH ¥ NIPH HEOOXOAUMOCTH KOPPEKTUPOBATH CIIOCOOBI IHCTBUI;

HaXOJUTh OUIMOKK B CBOEW paboTe, yCTaHABIMBATh MX MPUYMHBI, BECTU MOUCK IyTEH IPEOA0TICHUS
OIIIHOOK;

MPEeIBUJIETh BO3MOKHOCTh BO3HUKHOBEHHUS TPYAHOCTEH M OMIMOOK, MpeaycMaTpUBaTh CIOCOOBI UX
npenynpexacHus (GopMyJIMpOBaHHE BOIPOCOB, OOpalieHHEe K Y4eOHUKY, JOTIOJHUTEILHBIM CpEICTBaM
o0OydJeHUs1, B TOM YHCIIC JIEKTPOHHBIM);

OLICHUBAThH PAIIMOHATBHOCTH CBOUX JIEUCTBUH, 1aBaTh UM KaYECTBEHHYIO XapaKTEPUCTHUKY.

CoBMecTHas1 1eSITeJILHOCTD:

y4acTBOBAaTh B COBMECTHOM JIEATEIBHOCTH: PACIPEACTATh pPadoTy MEXAy WICHAMH TPYIIITbI
(Hampumep, B ciydae peEIIeHHS 3ajad, TpeOyrmmx Imepedopa OOJBIIOr0 KOJIMYECTBA BApUAHTOB,
MIPUBEICHUS IPUMEPOB U KOHTPIPHUMEPOB), COTIIACOBBIBATH MHEHHS B X0JI€ IOMCKA J0KA3aTeNbCTB, BbIOOpA
paloHaIbHOTrO Crocoba, aHanu3a HHpopMaIumy;

OCYIIIECTBISITH COBMECTHBIN KOHTPOJIb U OIEHKY BBHIMOIHIEMBIX JIeUCTBUN, IPEIBUIETH BO3MOKHOCTD
BO3HHUKHOBEHUS OIMOOK U TPYAHOCTEH, MpeaycMaTpUBaTh MyTH UX MPEAYIPEKICHUS

INPEAMETHBIE PE3YJIBTATbBI

K xonIy 00yuenus B 3 kiacce y oOydarorierocst 0ynyT chopMHpPOBaHbI CIETYIONTNE YMEHUS:

YUTaTh, 3alACHIBATh, CPABHUBATH, YIIOPSAA0UYMUBATh Yncia B mpeaenax 1000;

HaXOJUTh YMCIIO OOJbIlIee WIIM MEHBIIIEe JAHHOTO YKClia Ha 3a/IaHHOE YUCIIO, B 33JJaHHOE YKCIIO pa3 (B
npeaenax 1000);

BBITIOJTHATE apu(MeTHUecKue NEeUCTBUS: CIOXKEHHWE W BbhluuTaHue (B mpeaenax 100 — yctHO, B
npeaenax 1000 — MUCEMEHHO), YMHOXEHHE U JICJIICHHE HAa OJHO3HAYHOE YHCIIO, JCJIICHHE C OCTAaTKOM (B
npenenax 100 — ycTHO U MUCBMEHHO);

BBITIOJIHATH ACUCTBUSI YMHOKEHHE U JieieHue ¢ unciaamu 0 u 1;

YCTaHABIIMBATh U COOIIOATH MOPAJOK NEHCTBUIl P BBHIYUCICHUH 3HAYCHHS YHCIOBOTO BBIPAXKECHUS
(co ckobkamm wmiau 0e3 CKOOOK), coaepiKamero apuMeTHYeCKHe IEHCTBHS CIIOKCHHS, BBIYMTAHUS,
YMHOXXEHHS U JICJICHUS,

WCII0JIb30BATh MPU BBIYUCICHUAX IEPEMECTUTENBHOE U COUETATEIbHOE CBOMCTBA CIIOKECHHUS;

HAXOJUTh HEU3BECTHBI KOMIIOHEHT apu(hMETUUECKOTO JeHCTBUS;



WCIIOJIb30BaTh MPHU BBIMOJHEHUH MPAKTUYECKUX 3aJaHUd M PEUIeHUHM 3aJad eIWHULbL: JJIUHBI
(MUJLTUMETp, CAHTUMETP, IEIUMETP, METP, KIJIIOMETP), MacChl (TpaMM, KHJIOTpaMM), BpeMeHU (MUHYTa, Jac,
CEKyHJIa), CTOMMOCTH (KOTIeiiKa, pyOJib);

OTIPEACIISATH C TOMOIIBIO ITU(POBHIX U aHAJOTOBBIX MPUOOPOB, U3MEPUTEIBHBIX HHCTPYMEHTOB JITHHY
(Maccy, BpeMmsi), BBIIIOJIHATD MPUKUJIKY U OLIEHKY pe3yJbTaTa U3MEPEHU, ONPEaeNsITh IPOAOKUTEIbHOCTh
COOBITHS;

CpPaBHHMBATh BEIUYHMHBI JITMHBI, TUIOIIAU, MACChl, BDEMEHH, CTOMMOCTH, YCTAHABINBAs MEXIY HUMH
COOTHOIIIEHUE «OOJIBIIIE WIH MEHBIIIE HA WIIH BY;

Ha3bIBaTh, HAXOJIUTH JIOJIIO BEJIMYMHBI (TI0JIOBUHA, YETBEPTH);

CpPaBHMBATh BEJIMYHHBI, BBIPAXKEHHBIE TOJISIMU;

WCIOJIb30BaTh MPHU PEIICHUHU 3a7ad U B MPAKTHYECKUX CHUTyalnusx (TIOKYyIKa TOBapa, OMpeiciieHue
BPEMEHH, BBITIOJTHEHUE PACUYETOB) COOTHOIICHHUE MEX Ty BEIMYMHAMY,

MpPU PEHIeHUH 3a]1a4 BBINOJHATH CIOXKEHHE M BBIYMTAHHWE OJHOPOAHBIX BEIUYHH, YMHOXCHHE H
JielieHre BEJIMYUHBI HA OJJHO3HAUYHOE YHUCIIO;

pemiare 3a7a4d B OJHO-IBA JICUCTBHUSA: MPEICTABIATh TEKCT 3aJa4d, TUIAHUPOBATH XOJ PEIICHUS,
3alMCHIBATh PEUICHUE W OTBET, aHAJM3HPOBATH pelieHue (MCKaTh APYrod Crocod pelieHwus), OICHUBATH
0TBeT (YCTaHABJIMBATh €0 PEAIMCTUYHOCTD, IPOBEPSATH BBHIUMCIICHHUS);

KOHCTPYHpPOBaTh NPSIMOYTOJbHUK W3 JaHHbIX (uryp (KBaApaToB), IEIUTh MNPSIMOYTOJIbHHUK,
MHOTOYTOJIbHUK Ha 3aJ[aHHBIC YaCTH;

CpaBHHBATh (PUTYPHI 11O TUIOIIATH (HATOXKEHHUE, COTIOCTABICHHE YMCIIOBBIX 3HAYCHHUIA);

HAXOJUTh MEPUMETP MPSIMOYTOJIbHUKA (KBaJparta), MIola s NpIMOYyroJbHUKA (KBaapaTa);

pacrmo3HaBaTh BepHbIe (MCTUHHBIE) M HEBEpHBIC (JIOKHBIE) YTBEPKACHHUS CO CIOBAMHU: «BCEY,
KHEKOTOPBIEY, «H», KKAKIBIH», KECIH. .., TO...»;

dhopmynupoBaTh yTBEpXKJAEHUE (BBIBOJ), CTPOUTH JOTHYECKUE PACCYKIEHUS (OHO-/IBYXIIIarOBBIC), B
TOM YHUCJIE C UCTIOTB30BaHNEM HU3YUEHHBIX CBS30K;

KJacCU(PUIIUPOBATH OOBEKTHI MO OJHOMY-/IBYM MPU3HAKAM;

W3BJICKATh, HCITOJI30BAaTh HH(POPMAIIHIO, TIPEJCTABIICHHYIO Ha IPOCTEHINNX AWAarpaMMax, B TaOJIHIax
(Hampumep, pacmlucaHue, PeKUM pabOThI), Ha TPEIMETaxX IMOBCETHECBHON KHU3HU (HApPUMED, SPIBIK,
ATUKETKA), a TAKXKE CTPYKTYPHUPOBATh HHPOPMAIUIO: 3aMOIHATH IPOCTEHIINE TaOIUIIbI;

COCTaBJIATh IUIaH BBIMOJTHEHHUS YUeOHOTO 3aJlaHusl M CIeAO0BaTh €My, BBIMOIHATH JEHCTBUS TIO
IITOPUTMY;

CpaBHUBATh MaTeMaTHUYECKUE OOBEKTHI (HAXOIUTh O0IIIee, pa3INYHOE, YHUKAIBHOER);

BBIOMpATH BEPHOE pEIICHHE MAaTeMaTHYECKOH 3a1a4u.

TEMATHUYECKOE IINTAHUPOBAHUE

3 KUIACC
KoanuectBo yacos
HaumeHoBaHue pa3iesioB U TeM
Ne ni/m Kontpoabnbie IIpakTuyeckue
NPOrpamMMbl Bcero
padoTbl padoThI
Pazgen 1. Ynucsa u BeTMUYMHBI
11 Yucna 10 1
12 Benuunnbt 8 1

Hroro no pazneny 18

Paznen 2. Apudpmernyeckue neicTBUSA

2.1 Brruncnenus 40 2




2.2 UYucnoBble BEIpAKEHUS 7

Hroro mo pazneny 47

Pasgen 3. TekcToBbIE 3a7a4n

3.1 Pabota ¢ TekcToBOIi 3aga4deit 12 2
3.2 ‘ Pemrenue 3agau 11
Hroro no pazueny 23

Pasznen 4. HpOCTpaHCTBeHHLIe OTHOIIICHUSA U TEOMETPUYECCKHUE q)HprBI

4.1 ['eomerpuueckue Guryps 9
4.2 ‘ I'eomeTprueckue BEIUYNHBI 13 1
Utoro no pazneny 22
Paspnen 5. MaremaTnuyeckasi HH(pOpMaL s
5.1 Maremarnueckas HHGOpMAaIUs 15
Uroro no pazneny 15
[ToBTOpEHME MPOIiIEHHOTO MaTepuana 4 1
WToroBelil KOHTPOJIb (KOHTPOJIbHBIE U IPOBEPOUHBIE 7 8 1
paboThI)
OBUIEE KOJIMYECTBO YACOB I10 136 3 1
[TPOI'PAMME

COJEP/KAHUE OBYYEHUA
4 KUIACC

Yucaa v BeJIMYNHBI

Uucna B mpenenax MWIUIMOHA: YTEHHWE, 3allUCh, MOpa3psaHOE CpaBHEHHE YropsjaoudeHue. Ywucno,
OoJplIIee WIIM MEHBIIIEE TAHHOTO YMCIIa Ha 33/IaHHOE YUCIIO Pa3psAHBIX €IUHUII, B 3aJaHHOE YHUCIIO pas.

Benuunnbl: cpaBHeHHE 00BEKTOB MO Macce, JUIMHE, TUIOIIA 1, BMECTUMOCTH.

Enuauier Macces! (IeHTHEP, TOHHA)U COOTHOIICHHS MKy HUMHU.

Enunutel BpemMeHu (CyTKH, HEZIENs, MECSII, TO, BEK), COOTHOIICHHS MEXTy HUMH.

Enuaunel nnuHbl (MIJITUMETP, CAaHTUMETpP, ACIIMMETP, METP, KUJIOMETp), TuIonaan (KBaapaTHBIN
METp, KBaJpaTHBIM CAaHTHUMETP), BMECTUMOCTH (JUTP), CKOPOCTH (KHJIOMETPHI B 4Yac, METPhl B MUHYTY,
MeTphI B ceKyHly). CooTHOIIEHNE MexX Ty equHuiamu B ripeaenax 100 000.

JloJis BeTUYMHBI BPEMEHU, MacChl, JUTHHBI.

Apudmernyeckne 1eiicTBUA

[lucbmMeHHOE CllOKEHUE, BBIUMTAHME MHOTO3HAUHBIX 4YMCEN B mpenenax MuuinoHa. IluceMenHoe
YMHOXEHHE, JelIeHue MHOTO3HAUHBIX YMCEeNT Ha OJHO3HauHOoe (ABy3HauHoe) uucio B mpenenax 100 000.
Henenue ¢ ocratkom. YMHoxenue u aenenre Ha 10, 100, 1000.

CgoiicTBa apu(MeTHUECKUX IEHCTBUA W HMX NPUMEHEHHE I BhIUMCIcHUW. [lonck 3HavYeHUS
YHCJIOBOTO BBIPAXEHUS, COAEPKAILLEro Heckoipko naelictBuil B npexaenax 100 000. IIposepka pesynbrara
BBIYHMCIICHH, B TOM YHUCJIE C TOMOIIBIO KABKYJSATOPA.

PaBeHcTBO, coxmepikaiiee HEM3BECTHBIM KOMITOHEHT apU(PMETHYECKOTO JICWCTBHS:  3allUCh,
HaXO0X/ICHUE HEM3BECTHOTO KOMITIOHEHTA.

YMHOXEHUE U JeJICHUE BEIMYMHBI Ha OJJTHO3HAYHOE YUCJIO.

TexkcToBBIC 321241



Pabota c TexcToBOI 3amaueii, peneHne KOTOPOr COACPIKUT 2—3 NEHCTBHS: aHAIH3, TIPEICTABIICHHE HA
MOJIeNIM, IUIAHUPOBAaHME M 3alHMCh PEIICHUs, NPOBEpKa peIleHUs W OTBeTa. AHalu3 3aBHCUMOCTEH,
XapaKTepU3YIOIUX  MPOIECChl:  ABIKEHUS  (CKOPOCTh, BpeMs, MpPOHAEHHBIH IyTb), pabOTHI
(MIpOM3BOAMTENBHOCTD, BpeMs, OO0BEM palbOThI), KYIIU-TPOJAXH (IIeHA, KOJIWYECTBO, CTOUMOCTH) H
pelleHre COOTBETCTBYIOIIMX 3ajad. 3a7ayd Ha yCTAHOBJICHHME BpPEMEHH (Hadajo, MPOJOJDKUTENBHOCTh U
OKOHYaHUe COOBITHS), pacyéTa KOJIMYECTBA, pacxo/ia, U3MEHEHUs. 3a7jaul Ha HAXOXKAECHUE J0JIM BEJTUUUHBI,
BEIMYMHBI 10 €€ none. Pa3Hble crnocoObl pemeHus HEKOTOPhIX BUIOB M3Y4EHHBIX 3amad. OdopmiieHue
peIIeHHs 10 ASHCTBUSM C MOSICHEHUEM, IO BOTIPOCAM, € TIOMOIIBIO YHCIOBOTO BBIPAXKEHUSI.

IIpocTpaHcTBEHHBIC OTHOLIEHHUS M reOMeTpHYecKue (PUrypbl

Harnssele npeacTaBieHust 0 CHMMETPHH.

OKpy’KHOCTb, KpYyI: paclo3HaBaHHe U u300paxeHue. [loctpoeHne OKpyKHOCTU 3aJJaHHOTO pajauyca.
[TocTpoeHne U3y4eHHBIX T€OMETPHUECKUX (PUTYP C TIOMOIIBIO JIUHEHKH, YroJdbHHUKA, HIUPKYIs. Pasnudenue,
Ha3bIBaHUE MPOCTPAHCTBEHHBIX T€OMETpUUECKUX GUTyp (Ten): map, KyO, HUIUHIP, KOHYC, TUPaMUAA.

KoncrpyupoBanue: pazOueHue ¢GuUrypsl Ha HpsSMOYTOJIBHUKM (KBaJapaThl), COCTaBiIeHUE (GUryp u3
MPSIMOYTOJIBHUKOB HJTH KBA/IPaTOB.

[lepumerp, momiaas GUrypsl, COCTaBICHHON U3 IBYX — TPEX MPSMOYTOJIHHUKOB (KBaIpaTOB).

MaremaTnueckass HHpOpMaNUA

PaboTta ¢ yTBep)KIeHMSAMHU: KOHCTPYUpOBaHME, NMpoBepka HCTUHHOCTH. COCTaBleHHE U NPOBEpKa
JIOTUYECKHUX PacCyKJIEHUH NpU PELICHUH 3aa4.

JlaHHBIE O pPEATBHBIX MPOIECcCcaX U SBICHUSAX OKPYKAIOIIETO MHUPA, IPEACTABICHHBIC HAa TUarpaMMax,
cxemax, B Tabnuuax, tekctax. COOp MaTeMaTHYECKUX JAHHBIX O 33JaHHOM OOBEKTe (4ucie, BEIMUYUHE,
reomerpuueckoil ¢urype). Ilouck wunHdopmanuum B cropaBoyHOW JnuTeparype, KMHTepHere. 3amuch
nH(pOpMalUU B IPEJIOKEHHON TabuIle, Ha CTOJI0YaToN AMarpaMMme.

JlocTynHbIE 3JEKTPOHHBIE CpeAcTBa OOYYEeHHMs, MOCOOMs, TPEHaXEpPbl, UX HCIOJIb30BaHUE 0]
PYKOBOJICTBOM Tejarora M camocroarenbHoe. IlpaBuna OGe3omacHOM paboTBl € 3JIEKTPOHHBIMHU
UCTOYHUKAMU HHpOpManuu (3y1eKTpoHHass (opMa ydeOHHMKA, 3JIEKTPOHHBIE CIIOBapH, 0Opa3oBaTelbHbIE
CailThl, OpUEHTUPOBAHHbBIE HA 00YYAIOIINUXCS HA4YaIbHOTO 0011ero 00pa3oBaHus).

ANTOPUTMEI peTlIeHHs N3YYEeHHBIX YICOHBIX U MPAKTUYECKUX 3a]1ad.

W3yuenne MmaTeMaTHKH B 4 Kjacce CHOCOOCTBYET OCBOCHHUIO psAa YHHMBEPCAJIbHBIX Y4EOHBIX
JEeWCTBUI: MO3HABATEIbHBIX YHHMBEPCAIbHBIX YUEOHBIX JeHCTBUI, KOMMYHHUKATHUBHBIX YHHBEpCAJIbHBIX
y4eOHBIX AEUCTBUM, PETYIATUBHBIX YHUBEPCAIBHBIX YU€OHBIX 1€HCTBUN, COBMECTHOU JNESATEIbHOCTH.

VY oGyuaromierocst 6yayT chOpMHpPOBaHbBI CleAyIOIKME 0a30BbIE JIOTMUECKUE W UCCIEIOBATEIIbCKUE
JeWCTBUS KaK 4acTh 03HABATEIbHBIX YHUBEPCAIbHBIX YUEOHBIX JIeHCTBUIL:

OpPUEHTUPOBATHCS B U3YUEHHOM MaTEeMaTH4YEeCKO TEPMUHOJIOTUH, UCIIOIB30BaTh €€ B BBICKAa3bIBAHUIX
U PacCYXICHHSIX;

CpaBHMBaTh MaTeMaTH4eCKHe OOBEKTHI (UMCia, BEJIMYMHBI, T€OMETpHUUECKHE (PUTypHI), 3alUCHIBATDH
MIPU3HAK CPABHEHUS;

BBIOMpPATh METOJI pEIICHUs MaTeMaTH4ecKO 3ajgauu (aIropuT™M JAEHCTBHS, NPUEM BBIUUCIICHUS,
Croco0 pelieHus, MOJICIUPOBaHUE CUTYALIUU, IEpedOp BapUaHTOB);

OOHapyKUBaTh MOJICIIA U3YUYEHHBIX TEOMETPHUECKUX (DUTYP B OKPYKAIOIIEM MHpE;

KOHCTPYHPOBATh T€OMETPHUECKYIO (DUTYpY, 00T Jat0IIyI0 3aJaHHBIM CBOMCTBOM (OTPE30K 3aJlaHHOM
JUTMHBI, JIOMaHas ONpeeIEHHON IJIMHBI, KBaPaT C 3aJaHHBIM [IEPUMETPOM);

KJIacCcu(PUIUpoBaTh OOBEKTHI IO 1—2 BEIOPAHHBIM MTPU3HAKAM;

COCTaBJIATh MOJIEIb MaTEMaTUYECKOH 3a1a4M, IPOBEPATh €€ COOTBETCTBUE YCIOBHAM 3a]1auH;

OIIPENIeNIATh C MOMOIIBIO IM(POBBIX M AHATOTOBBIX MPUOOPOB: MAacCy MpenMeTa (SIEKTPOHHBIE U
THpEBBIC BECHI), TeMmImepaTrypy (TpalyCHHK), CKOPOCTb JBIXKCHHMS TPAHCIIOPTHOI'O CpencTBa (Maker
CIUJIOMETPA), BMECTUMOCTD (M3MEPUTEITBHBIE COCY/IbI).

VY oOyuaromerocss Oyayr chopMuUpOBaHBI Cieayromue WHOOPMAIMOHHBIC ACHCTBUSA KaK YacTh
MI03HABATENIbHBIX YHUBEPCAIBHBIX Y4eOHBIX 1€HCTBHUIA:



MPEACTABIATH HHOPMAITHIO B pa3HBIX opMax;

U3BJIEKATh U UHTEPIIPETUPOBATh HH(OPMALINIO, ITPEICTABICHHYIO B TaOIUIIE, HA JUarpamMmme;

WCIOJIb30BaTh CIPABOYHYIO JIMTEpATypy JiA TMOWCKa WHQPOpMauu, B ToM uucie HHTepHeT (B
YCIIOBUSIX KOHTPOJIUPYEMOTO BBIXOJA).

Y oOyuatomierocss OyayT coOpMHpOBaHBl —ClEIyIOIIME JCHCTBUS  OOIIEHHMS KaK 4acTb
KOMMYHHUKATHUBHBIX YHUBEPCAIBHBIX yUYEOHBIX EHCTBUIL:

HCIIOJIb30BATh MATCMATUUYCCKYI0 TCPMHUHOJIOTHIO JJId 3allMCu  PCHICHUA HpeIIMCTHOfI 501048
MPAKTUYECKOW 3aa4u;

MIPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI U1 MTOATBEPIKICHUS WM OMPOBEP>KEHUS BBIBOJIA, TUIIOTE3bI;

KOHCTPYHPOBaTh, YNTATh YHUCIOBOE BHIPAKEHUE;

OIMUCBIBATh NPAKTUYCCKYIO CUTYyallUIO C UCIIOJIb30BAHUCM H3y‘-IeHHOﬁ TCPMHUHOJIOTUH,

XapaKTCPU30BaTh MATCMATHYCCKUC OG’bGKTbI, ABJICHUS U C06LITI/I$I C MOMOIIBIO M3YYCHHBLIX BCJIMYHH,

COCTaBJISITh MHCTPYKIINIO, 3aITUCHIBATH PACCYKICHUE;

WHUIUUPOBATH OOCYXKICHHE Pa3HbIX CIOCOOOB BHITIOTHEHUS 33JaHUS, TOUCK OMIHMOOK B PEILICHUH.

VY obyuatomierocs Oyayt chOpMUPOBAHBI CIEAYIOMNE NEHCTBUSI CAMOOPTaHU3AIMd U CAMOKOHTPOJIS
KaK 4acTh PETYIATUBHBIX YHUBEPCAIBHBIX YIEOHBIX NEHCTBUIA:

KOHTPOJIMPOBATh MPABWJILHOCTh M TOJHOTY BBIMOJIHEHHS aJITOPUTMA apuUPMETHUECKOTO ICHCTBUS,
pellIeHrs TEKCTOBOM 3a/1auM, TOCTPOCHUS T€OMETPUUECKO (PUTYpBI, U3MEPEHUS;

CaMOCTOATEJIBHO BBINOJIHATH MPUKUAKY U OLIEHKY PE3yJIbTaTa U3MEPEHUH;

HaXOJUTbh, UCIIPABJIATD, IPOTHO3UPOBATh OMIMOKK U TPYIHOCTH B PEILICHUN YUYEOHOH 3ajauu.

VY oOyuaromierocst OyayT copMUpOBaHbI CIEAYIONUE YMEHUSI COBMECTHOM 1eATeIbHOCTH:

y4acTBOBaTh B COBMECTHOH JESTENbHOCTU: JIOTOBApPHUBATHCS O CHOCO0E pEIIeHHsS, PacHpeleisTh
paboTy MeXIy YJeHaMU TPYIIbI (HampuMep, B CiIydae pelieHus 3ajad, TpeOyroummx nepedopa O00abI10r0
KOJIN4yeCcTBa BapI/IaHTOB), COI'JIaCOBBIBAaTh MHCHHUS B XOJI€ ITIOHCKa J0Ka3aTCJIbCTB, BI)I60pa palroOHAJIBHOI'O
croco0a;

JIOTOBApUBATLCA C OJHOKJIACCHHKAMH B XOJ€ OpraHM3allid MPOEKTHOH paboThl ¢ BeIHMUYMHAMU
(cocTaBieHHe pacmucaHUs, MOJCYET JCHET, OICHKA CTOMMOCTH W TIOKYIIKH, TPHONMKEHHAS OICHKA
paccTossHUM M BPEMEHHBIX HHTEPBAJIOB, B3BEIIMBAHWE, HW3MEPEHUE TEMIIEpPAaTypbl BO3JlyXa M BOJbI),
reoMeTpuueckuMu (urypamu (BeiOOp (Gopmbl M JeTanel mpu KOHCTPYMPOBAHUHU, PAcu€T U pa3MeTKa,
MIPUKUAKA U OI[EHKAa KOHEYHOTO PE3yJIbTaTa).

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3ybTaThl OCBOCHHUS NMPOrpaMMbl 110 MaTEeMAaTUKE HAa YPOBHE HAYaJIbHOI'O OOIIETO
00pa3oBaHMs JIOCTUTAIOTCS B €IMHCTBE YUEOHOH M BOCHHUTATENBHOW NEATETHHOCTH B COOTBETCTBHH C
TPaTUIIHOHHBIMU POCCUHCKUMHE COIIMOKYJIBTYPHBIMH ¥ TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMH, TTPUHSATHIMA
B OOllecTBe MpaBWIaMH M HOPMaMH IMOBEJIEHHS U CHOCOOCTBYIOT TIpolieccaM CaMOIO3HaHUS,
CaMOBOCITUTaHMS U CaMOpa3BUTHS, ((OPMUPOBAHHS BHYTPEHHEN MO3ULIUHU TUYHOCTH.

B pesynbTare u3yueHuss MaTeMaTUKU Ha YPOBHE HAa4yaJbHOTO o01Iero oOpazoBaHus y o0ydaroerocs
OynyT chopMUPOBAHBI CICTYIOIINE INYHOCTHBIC PE3YIHTATHI:

0CO3HaBaTh HEOOXOJMMOCTh M3YYCHHs MAaTEeMAaTUKU JUIA aJalTalud K >KU3HEHHBIM CHTYalUsM, AJIs
pa3BUTHs O0IIEH KyJIbTYpPbI YeJIOBEKa, CIIOCOOHOCTH MBICIHTB, PACCYKIaTh, BBIBUTATh MPEINOI0KECHUS U
JI0Ka3bIBaTh UM ONPOBEPraTh MX;

IPUMEHATh IpaBWJIa COBMECTHON JEATENBHOCTH CO CBEPCTHUKAMM, IPOSBIATH CIIOCOOHOCTB
JIOTOBAapUBATKCS, JIMAUPOBATH, CIIEAOBATh YKa3aHUSIM, OCO3HABATh JINYHYIO OTBETCTBEHHOCTh M OOBEKTHBHO
OLIEHUBATh CBOM BKJIaJ B OOIINN PE3yIIbTaT;

OCBaMBaTh HAaBbIKM OpraHU3alyuy 0€30I1aCHOTO MOBEIECHUS B UH()OPMAIIMOHHON Cpeae;



NPUMEHSATh MAaTEMaTUKy JJIsl PEIICHHs MPAKTUYECKUX 3a/a4 B MOBCEIHCBHOM JKU3HU, B TOM YHCIIC
[PY OKa3aHWU TTOMOIIN OJHOKJIACCHUKAM, JCTSIM MJIAJIIIETO BO3PACTa, B3POCIIBIM M MOKHIIBIM JIFOISIM;

paboTaTh B CUTYyaIUAX, PACIIUPSIONINX OIBIT IPUMCHEHUS MaTEMATHYCCKUX OTHOIICHUI B peabHOM
JKM3HH, TTOBBIIIAOIINX HHTEPEC K MHTEIUICKTYaIbHOMY TPYAY U YBEPEHHOCTh B CBOMX CHJIAX MPH PEIICHUH
MOCTABJICHHBIX 33][a4, yMEHHE MPEOI0IeBaTh TPYIHOCTH;

OlLICHUBATh MNPAKTHYCCKHE M YYEOHbIC CHUTYal[MM C TOYKH 3PEHHS BO3MOXKHOCTH IPUMCHEHHSI
MaTeMaTHKH JIJIsl pallHOHAILHOTO U 3()(HEKTUBHOTO PEUICHUS YUEOHBIX M KU3HCHHBIX TPOOIeM;

XapaKTepU30BaTh CBOM YCIEXH B H3YUYCHHM MATEMaTHKH, CTPEMHTbCS YriayONlsTh CBOHU
MaTeMaTHYeCKUE 3HAHKS U YMEHUS, HAMEYATh IMyTH YCTPAHEHHS TPYIHOCTEH;

M0JIb30BaThCs Pa3HOOOPAa3HBIMU HH()OPMAIIMOHHBIME CPEJCTBAMH [UIs PEIICHHS MPEJIOKCHHBIX U
CaMOCTOSITEIILHO BBIOPAaHHBIX YUEOHBIX MPOOIIeM, 3a/1ad.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe yueOHbIe AeiicTBUS

Ba3oBbie Joruyeckue aeiicrBus:

YCTaHABIIMBATh CBSI3M M 3aBUCHMOCTH MEXJy MaTEeMaTHUYECKUMH OOBEKTaMH («4acTb — LEJI0e»,
«IIPUYUHA — CIEJICTBUEY, IIPOTIKEHHOCTHY);

IPUMEHATh 0a30Bble JOIMYECKHE YHUBEpPCAJIbHbIE ACUCTBUS: CpaBHEHHUE, aHAIU3, Kiaccuduranus
(rpynnupoBka), 06001IeHNE;

npuoOpeTaTs MpaKTUYecKne rpaduyeckre M M3MEpUTENbHBIE HABBIKH JUIS YCIEIIHOTO pEIIeHUS
y4EOHBIX M JKUTEHCKUX 3a]1a4;

NPEJCTaBIATh TEKCTOBYIO 3ajauy, €€ pelleHHe B BUJE MOJENH, CXEMBbl, apu(pMETHUYECKON 3amuCH,
TEKCTa B COOTBETCTBUH C MPE/JIOKEHHON yueOHOM MpOoOIeMOi.

Ba3oBble uccienoBarejbckue 1eiCTBUA:

IPOSIBJISATh  CIIOCOOHOCTh OPUEHTHPOBATHCS B y4EeOHOM Marepuaine pa3HbIX pasJelioB Kypca
MaTeMaTHKH;

MOHMMaThb W  aJeKBaTHO  MHCIIOJIb30BaTh  MAaTEMAaTUYECKYyI0  TEPMHUHOJIOTHIO:  Pa3jInyaTh,
XapaKTepU30BaTh, UCIIOJIb30BATh /Ul PEIICHUs] YYEOHBIX U MPAKTHUECKUX 3a]a4;

MPUMEHATh U3Y4YE€HHBIE METO bl TO3HAHUS (M3MEpPEHHE, MOJIETUPOBaHKE, Iepe0op BapUaHTOB).

Padora ¢ undopmanmeii:

HaXOJUTh U MCIOJIb30BaTh JJIsl PELIEeHUS Y4eOHBIX 3a]1a4 TEKCTOBYIO, rpauuecKkyo HH(GOpMaIHUIO B
Pa3HbIX UCTOYHUKAX UH()OPMALIMOHHON CPEIBI;

YUTaTh, WHTEPIPETHUPOBATh TpadUuecKu TMpeACTaBIeHHYI0 uHpopMmanuoo (cxemy, TalnMily,
Marpammy, Ipyryro MOJEINb);

MpeICTaBIsATh MHPOpPMALMIO B 33JaHHON Qopme (AOMONHATH TaOIUIy, TEKCT), (OpMYyIHPOBAThH
YTBEpPKACHHE 110 00pas3ily, B COOTBETCTBHH C TpeOOBaHUAMM Yy4eOHOI 3a1auu;

NpPUHUMATh MpaBuia, 6€30IacHO MCIOJIB30BATh MpeAIaraeMble NEKTPOHHBIE CPEJCTBA U UCTOUYHHKHI
uHpopMaluu.

KoMMyHHKaTHBHBbIE YyHUBEpPCaJIbHbIEC Y4eOHbIE 1eliCTBUA

Oo0wmenue:

KOHCTPYMPOBAaTh YTBEPKJI€HUS, IIPOBEPSITh UX UCTUHHOCTD;

MCTIOJIb30BATh TEKCT 3aJJaHus ISl O0bACHEHHS crioco0a M X0/1a peleH sl MaTeMaTH4YeCcKOi 3a/1auu;

KOMMEHTHPOBATh IPOLIECC BBIYUCICHUS, IOCTPOCHUS, PEIICHNUS;

OOBSICHATB MOTY4YEHHBIN OTBET C UCMOJIb30BAHUEM U3YYEHHONW TEPMUHOJIOTUN;

B IIPOLIECCE IUAIOTOB MO OOCYKICHHIO M3yYEHHOTO MaTepHaja — 3a7aBaTh BOMPOCHI, BBICKA3bIBAThH
CYXJECHMsI, OLICHUBATh BBICTYIUICHUSI yYaCTHUKOB, IPUBOAMTH JTOKA3aTENbCTBA CBOEH NMPABOTHI, MPOSBIIATH
ATUKY OOIIEHNS,



cO3llaBaTh B COOTBETCTBUM C Y4eOHOM 3amadyeil TEKCTBI Pa3HOTO BUAAa — ONHCAaHWE (HAIpHUMep,
TreOMETPUUYECKON (UTYpPHI), paccyxacHue (K TmpuMepy, NMPU pPelIeHUH 3a7aud), HHCTPYKIHs (Hampumep,
U3MEpPEHUE IIIMHBI OTPE3KA);

OPHUCHTHPOBATHCA B AJITOPUTMAX: BOCIIPOU3BOAUTL, JOIMOJHATDH, UCIIPABIIATH I[e(l)opMI/IPOBaHHLIC;

CaMOCTOSITEIILHO COCTABJIATh TEKCTHI 3a/IaHUH, AaHAJIOTHYHBIC THIIOBBIM U3yYCHHBIM.

PeryisiTUBHbIE YHHBEpPCAJbHbIE YUeOHbIE JIeiicTBUS

Camoopranu3aunus:

IUTAHUPOBATH JICHCTBUS IO PELICHUIO yueOHOM 3a7auu Jisl MOJIy4eHUs pe3yJibTaTa;

IUTAHUPOBATH 3TAIbI MIPEJICTOSIIEH pabOThI, OIPEAENIAThH [TOCIEI0BATEILHOCTh YUECOHBIX JEHCTBUI;

BBITIONTHSATH TIPaBHIIa OE30IMACHOTO UCTIOIB30BaHUS JICKTPOHHBIX CPEACTB, MPEAJIaraéMbIX B IIPOIECCEe
o0Oy4eHusl.

CamMokoOHTpOJIb (peduiexcus):

OCYILIECTBISTH KOHTPOJIb MIPOLIECCa U PE3yJIbTaTa CBOCH JesTeIbHOCTH;

BBEIOMPATH ¥ MPU HEOOXOAUMOCTH KOPPEKTHPOBATH CIIOCOOBI IEHCTBUM;

HaXOJUTh OIMIMOKH B CBOCH paboTe, YCTAaHABIMBATH WX MPHUYUHBI, BECTH MOUCK ITYTEH MPEOIOICHUS
OIIIHOOK;

MPeBUIETh BO3MOKHOCTh BO3HUKHOBEHHUS TPYAHOCTEH M OMIMOOK, MpeaycMaTpUBaTh CIIOCOOBI UX
npenynpexacHus (GopMyJIMpOBaHHE BOIPOCOB, OOpalieHHEe K Y4eOHUKY, JOTIOJHUTEIBLHBIM CpEICTBAM
oOydeHus1, B TOM YHCIIE JICKTPOHHBIM);

OLICHUBAThH PAIIMOHAIBHOCTH CBOUX JIEUCTBUH, 1aBaTh UM KaYECTBEHHYIO XapaKTEPUCTHUKY.

CoBMecTHas1 1€ATEJIBLHOCTD:

y4acTBOBAaTh B COBMECTHOWM JIEATEIBHOCTH: PACIPENCaTh pPadoTy MEXAy WICHAMH TPYIIITbI
(Hampumep, B ciydae peEIIeHHS 3ajad, TpeOyrmmx Imepedopa OOJBIIOr0 KOJIMYECTBA BApUAHTOB,
MIPUBEACHUS PUMEPOB U KOHTPIPHUMEPOB), COTIIACOBLIBATH MHEHHS B X0 TIOMCKA J0Ka3aTeNbCTB, BBIOOpa
paloHaIbHOTrO Crocoba, aHanu3a HHpopMaIumy;

OCYIIECTBIISITE COBMECTHBIH KOHTPOJIb M OIIEHKY BBIMTOTHICMBIX JICHCTBUN, IPEIBUICTH BO3MOKHOCTD
BO3HHUKHOBEHUS OIMMOOK M TPYAHOCTEH, MPEyCMATPUBATh ITYTH UX MPEAYIPSIKICHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 4 kyacce y oOydarorierocsi 0ynyT chopMHpOBaHbI CIECIYIONINE YMEHUS:

YUTaTh, 3aMMCHIBATh, CPABHUBATH, YIOPSA0YNBATH MHOTO3HAUHBIEC YUCIIA;

HaXOJUTh YUCIIO OOJbIlIee WIIM MEHBIIIEE JAaHHOTO YHCIa Ha 3a/IaHHOE YUCIIO, B 33/IaHHOE YUCIIO Pas;

BBITIOJTHATE apU(PMETHYCCKHE JICUCTBUS: CIIOKCHHE W BBIYMTAHWE C MHOTO3HAYHBIMH YHCJIAMH
nucbMeHHO (B mpenenax 100 — ycTHO), yMHOXKEHHUE M JieJIeHHEe MHOIO3HAUYHOTO YHMCIIa Ha OJHO3HAYHOE,
JIBy3HAYHOE YHUCIIO MUCbMEHHO (B mpeaenax 100 — ycTHO), IeJeHne ¢ OCTaTKOM — MUCHMEHHO (B mpeaenax
1000);

BBIYUCIISITH 3HAYEHHE YHCIOBOTO BBIpAKEHUs (CO CKOOKamM WM 0e3 CKOOOK), comepxkariero 2—4
apu(pMeTHYECKUX JIEHCTBUS, HCIIOJIb30BATh TIPH BBIYHCICHHUSIX HW3YUYCHHBIC CBOMCTBA apU(PMETHUYCCKHX
JIEHCTBUIA;

BBHITIONHATh TPHUKUAKY pe3yibTaTa BBIYMCICHUHN, MPOBEPKY MOTYyYEHHOTO OTBETA IO KPUTEPUSIM:
JIOCTOBEPHOCTH (PeaTbHOCTh), COOTBETCTBUE MPABUITY (QITOPUTMY), @ TAKKE C TIOMOIIBIO KATbKYISITOPA;

HaXOJUTh JI0JII0 BETMYMHBI, BEIMYUHY 110 €€ J10I1€;

HAXOJUTh HEU3BECTHBIN KOMIIOHEHT apu(h)METUIECKOTO JICHCTBHS;

WCIOJIb30BaTh EJMHUIIBI BEIWYMH TPU peIIeHHH 3anad (IJIMHA, Macca, BpeMsi, BMECTHMOCTH,
CTOMMOCTb, IIJIOLIa/1b, CKOPOCTb);

WCIOJIb30BaTh MpPH pEIICHUU 3aJady €IUHUIbl JUIMHBI (MUJUIUMETP, CaHTUMETp, ACUUMETP, METD,
KWJIOMETP), Macchl (rpaMM, KUJIOTpamMM, LIEHTHEP, TOHHA), BpEMEHHU (CEKyH/1a, MUHYTa, 4ac, CyTKH, HEes,



MeCAIl, TOJ), BMECTHUMOCTH (JIUTP), CTOMMOCTH (KOmeika, pyOnp), IUIomanu (KBagpaTHBIA METP,
KBaJPaTHBIN JACITUMETP, KBAJAPATHBIA CAHTUMETP), CKOPOCTH (KHUJIOMETp B Yac);

WCIOJI30BATh MPU PEIICHUH TEKCTOBBIX 33]a4 U B MPAKTHUYECKUX CUTYAIMSIX COOTHOIICHUS MEXIY
CKOpPOCTBIO, BPEMEHEM W MPOHAECHHBIM IMYTEM, MEXIY NPOU3BOJUTEIBHOCTHIO, BPEMEHEM M 00BEMOM
paboTHI;

ONpEAEAT, C IMOMOLIbI0 HU(POBBIX U AHAIOTOBBIX MPUOOPOB Maccy MpeaMmeTa, TeMIlepaTypy
(HammpuMep, BOABI, BO3/1yXa B MMOMELICHUH ), BMECTUMOCTh C TIOMOIIBIO U3MEPUTENIBHBIX COCYIOB, IPUKUAKY
U OLICHKY pe3yJIbTaTa U3MEPEHUI;

pelars TEKCTOBbIe 3anayd B 1—3 jdeiicTBUS, BBINOJHATH IPeoOpa3oBaHUE 3aJlaHHBIX BEIMYMH,
BBIOMpATh MPH PELICHUH MOIXOISIINE CIOCOOBI BBIYUCIICHHUS, COUETasi YCTHbIC U MHCbMEHHBIE BBIYUCICHUS
U UCTIONB3YS, P HEOOXOJUMOCTH, BEIYUCIUTEIbHBIC YCTPOMCTBA, OLEHUBATH MOJYYEHHBIH PE3yNbTaT 10
KPUTEPHSIM: PEabHOCTh, COOTBETCTBHE YCIOBHIO;

peliaTh IpakTHYeCKHUe 3aJaud, CBSI3aHHBIE C MOBCEIHEBHOH >KM3HBIO (HAmpUMep, MOKYIKa TOBapa,
OTlpe/ieNiecHUE BpPEMEHH, BBIMIOJIHEHHWE Pacdy€ToB), B TOM 4YHCIIE C HM30BITOYHBIMH JAHHBIMH, HAXOJIUTH
HEJ0CTaIoNy0 nHpopManuio (HarpuMep, U3 TaOIHIl, CXeM), HaXOAUTh Pa3IMYHbIC CITIOCOOBI PEIICHUS;

pa3nuyaTth OKPYKHOCTb M KpYr, H300pakaTb C TOMOIIBIO LUPKYJIS W JIMHEWKH OKPYKHOCTBH
3aJIaHHOTO PaJNYCa;

pasnuyath W300pa)xKeHHs] MPOCTEUIINX MPOCTPAHCTBEHHBIX (uryp (map, KyO, HMIUHAP, KOHYC,
MUpaMyU/a), pPaclo3HaBaTh B MPOCTEHIIMX CIydasX MPOEKIUH TPEAMETOB OKPYXKAIOIIEr0 MHpa Ha
MIJIOCKOCTH (T10J1, CTEHY);

BBHITIONHATh pa3OueHue (MOoKa3plBaTh HA PUCYHKE, YepTexke) MpOoCTelInedl cocTaBHOW (QUIyphl Ha
MPSIMOYTOJNIBHUKY (KBaApaThl), HAXOAUTh MEPUMETP M IUIOMAAb (PUIYp, COCTABIEHHBIX U3 IBYX-TPEX
MPSIMOYTOJIbBHUKOB (KBaIpaToOB);

pacrno3HaBaThb BepHbI€ (MCTUHHBIE) U HEBEpHbIE (JIOXKHBIC) YTBEPXKICHHS, NPUBOIUTH IPHUMED,
KOHTpPIIPUMED;

(bopMyIMpOBaTh YTBEPKACHUE (BBIBOJ), CTPOUTH JIOTHUECKHUE PACCYKAECHUS (IBYX-TPEXIIAroBbIe);

KITacCU(UIIMPOBATh OOBEKTHI MO 33JaHHBIM WA CAMOCTOSTEIBHO YCTAaHOBJIEHHBIM OJIHOMY-IIBYM
MpHU3HAKAM;

W3BJIEKaTh M WCIOJb30BaTh JJIA BBIIOJHEHUS 3aJlaHUd M pelieHus 3afad  HUH(opMalmio,
MPEJICTABJICHHYI0 Ha MPOCTEUIINX CTONOYAThIX JAuMarpaMmax, B TaOmUIaX C JaHHBIMH O peabHBIX
mporieccax W SIBICHHSX OKPYXKArollero mupa (Hampumep, KaJleHIapb, paclHcaHue), B MpeaMerax
MTOBCEIHEBHOM JKU3HU (HampuMep, CYET, MEHIO, IPaNC-IIUCT, OOBSIBICHHUE);

3aMONHSTh JaHHBIMU MPEIOKEHHYIO TaOIHUITy, CTOIOUATYIO TUarpaMMY;

UCIOJIb30BaTh (OPMATU30BaHHbIE OMMCAHUS TOCJIEAOBATEILHOCTH JEUCTBUM (JIrOpUTM, IUIaH,
cXeMma) B IPaKTUYECKUX U yU4EOHBIX CHTYalUsX, JOMOJTHITh ITOPUTM, YIOPSA0YNBATH IIATH AITOPHTMA;

COCTaBIISITh MOJIETTh TEKCTOBOH 3a/1a4H, YHCIOBOE BBIPAKECHUE,

BBIOMPATH pPallMOHAIIBHOE PELICHNE 33a4l, HAXOAUTh BCE BEPHbIE PEILICHUS U3 MPEI0KEHHBIX.

Konu4yecTBo yacos
HanmeHoBaHMe pa3jeioB U TeM
Ne ni/m Kontpoabnbie IIpakTuyeckue
NPOrpamMMbl Bcero
padoTbl padoThI
Pa3neu 1. YUnciia 1 BeJTHYHHBI
11 Yucna 11
1.2 Benuunnbl 12 1
Hroro no pazneny 23

Paznen 2. Apudpmernyeckue neicTBUSA




2.1 Brruncienus 25

2.2 UwucoBbie BEIPAKECHUS 12
Wtoro mo pazneny 37
Pa3pen 3. TekcroBEIe 3a1aun

3.1 ‘ Pelrenue TeKCTOBBIX 3aa4 20
Hroro no pazueny 20

Pasznen 4. HpOCTpaHCTBeHHBIe OTHOIIICHHUA U IF'eOMCE

TpUuuyecKue purypbl

4.1 ‘ ['eomerpuueckue Guryps 12 ‘
4.2 ‘ I'eomeTpruecKkie BETMUUHBI 8 ‘
Utoro no pazneny 20
Paspnen 5. MaremaTnuyeckasi HH(pOpMaL s
5.1 ‘ Maremarnueckas HHGOpMAaIUs 15
Uroro no pazneny 15
[ToBTOpEHME MPOIiIEHHOTO MaTepuana 14
WToroBelil KOHTPOJIb (KOHTPOJIbHBIE U IPOBEPOUHBIE 7
paboThI)
OBUIEE KOJIMYECTBO YACOB I10 136
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