


Pabouas mporpamma ydeOHOro npeamera «MaTtemaTikay pa3paboTaHa Ha OCHOBE TpeOOBaHHMU K IUIAHUPYEMBIM
pesynbraTtam ocBoeHusi OCHOBHOW 00pa3zoBaTeNbHON HporpaMMbl HadaJdbHOro obmero obpasoBanuss MKOY
COMI Ne 17 p.m. FOpth1 (YMK «Illkona Poccum» 1-4 kiacchr).
1. [lnanupyemble pe3yabTaThl OCBOEHUS Kypca
Peanuzanmss mporpammbl  o0eclieuMBaeT JOCTH)KEHHE BBIMYCKHUKAMH HAYaJIbHOW IIKONBI  CIIEAYIOLINX
JUYHOCTHBIX, METANPEIMETHBIX W IPEAMETHBIX Pe3yIbTaTOB.
JIMMHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3YNBTATHl OCBOGHHMS IPOrpaMMBI MO MaTeMaTWKe Ha YPOBHE HAYaIbHOTO OOMIEro
00pa3oBaHUsl JIOCTUTAIOTCSI B EOUHCTBE Y4eOHOW M BOCIUTATEIBHOW JAEITEIBHOCTH B COOTBETCTBHH C
TPaIUIIMOHHBIMUA POCCUHCKMMH COLIMOKYIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH, MPHHSATHIMA B
o0IIecTBE MpaBUJaMH 1 HOpMaMH TIOBEIEHHUS M CIIOCOOCTBYIOT MpOIleccaM CaMOITO3HAHUS, CAMOBOCIIUTAHHUS U
caMmopasBUTHS, (GOPMUPOBAHMSI BHYTPEHHEH TTO3UINH JTUYHOCTH.

B pesynbrare m3ydeHus MaTeMaTHKH Ha YPOBHE HadaJIbHOTO 0oOIIero oOpa3oBaHHs y OOy4aroImIerocs
OyayT chopMHPOBaHBI CIICAYIOIINE TMUYHOCTHBIC PE3YJIHTATHI:

OCO3HaBaTh HEOOXOMMMOCTb W3YyUEHHS MaTeMaTHKH IS aJlanTalid K >KU3HEHHBIM CHTYallUsM, JJIs
pa3BuUTHA OOIIEH KyJIBTYphl 4eloBeKa, CIOCOOHOCTH MBICIHTh, PACCYXKIAaTh, BBLIBHIATh MPEANOIOKEHUS H
JIOKa3bIBaTh UM ONPOBEPTaTh UX;

NPUMEHSTh TIPaBWJIA COBMECTHOM JICSTEIBHOCTH CO CBEPCTHHUKAMH, MPOSBISATH CIIOCOOHOCTH
JIOTOBapUBaThCS, JIUJUPOBATH, CIEJOBATh YKa3aHUSM, OCO3HABATh JITYHYIO OTBETCTBEHHOCTh M OOBEKTUBHO
OLIEHWBATh CBOW BKJIaJ B OOIINIA PE3yNIbTaT;

OCBaWBaTh HABBIKW OpPTaHHU3allMi 0e30MaCHOrO TIOBEICHUS B MH(OPMAIIMOHHOHN CpeIe;

MPUMEHSTh MaTeMaTUKy JUIsl PEIICHHs MPAKTHYECKUX 3a/1a4 B TIOBCETHEBHOW KU3HU, B TOM YHCIIE TPU
OKa3aHWH TOMOIIY OTHOKIIACCHUKAM, JIETSM MIIQJIIIEr0 BO3PAcTa, B3POCIBIM H TIOXKHIIBIM JTFOJISIM;

paboTaTth B CHUTyallMAX, PACHIMPSAIONINX ONBIT MPUMEHEHUS MATeMaTHYeCKUX OTHOIICHWHA B pearbHOU
YKU3HU, TIOBBIMIAIOMINX WHTEPEC K MHTEIIEKTYaJbHOMY TPYAY M YBEPEHHOCTh B CBOMX CHJIaX HPU PEHICHUU
MTOCTaBJICHHBIX 3a/1a4, YMEHUE MPEO0IeBaTh TPYAHOCTH;

OLIEHWBATh MPAKTUYECKNE U yIEOHBIE CUTYAI[MH C TOYKH 3PEHHUS BO3MOXKHOCTH IIPUMEHEHNUS MaTeMaTHKH
JUTSL paIlOHATLHOTO U 3Q(EKTUBHOTO pelieHUs yIeOHBIX U )KU3HEHHBIX TIPOOIIEM;

XapaKTepu30BaTh CBOM YCIEXH B M3YYEHHUH MAaTEMAaTHKH, CTPEMHUTHCA yIIIyONIsSTh CBOM MaTeMaTHYECKHE
3HAHWA U YMEHWsI, HAMEYaTh IMyTH YCTPaHEHHs TPYIAHOCTEH;

MTOJTE30BATHCS  Pa3sHOOOPa3HBIMU WH(POPMAIMOHHBIMU CPEACTBAMH ISl PEIICHUS MPEIOKEHHBIX U
CaMOCTOATENBHO BHIOPAHHBIX y4eOHBIX TIpo0iIeM, 3a1ad.

METAINPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHBIE YHHBePCcATbHbIE YUeOHbIe AeiicTBUSA

ba3oBble 1oruyeckue geicreus:

YCTaHaBIIMBATh CBSI3M W 3aBUCHUMOCTH MEXKIY MaTeMaTHYeCKUMH OOBEeKTaMH («J4acTb — IIENOey,
«IPUYHHA — CIICICTBUEY, KIIPOTHKEHHOCTDY);

MIPUMEHATh 0a30BbI€ JIOTWYECKHE YHHBEpPCAIbHBIC ACUCTBUSA: CpaBHEHHWE, aHAN3, KIacCUPUKAIUS
(TpynmupoBka), 06001IeHHE;

MpHoOpeTaTh TMpakTHYecKue Tpaduyeckue W HM3MEPUTENbHBIE HABBIKA [UIS YCIENIHOTO pPeIIeHUs
Y4eOHBIX ¥ KUTEHCKUX 3a7a4;

MIPEJCTABIIATH TEKCTOBYIO 3a/1a4y, e€ pellieHne B BUJIE MOJIEIH, CXEMBI, apu(pMETHIECKOHN 3aIrCH, TEKCTa
B COOTBETCTBHH C TPEIIOKEHHON Y4eOHOM ITPOOIeMOH.

Ba3oBble ucciienoBareibckue AeiicTBUsL:

MIPOSIBIISITH CIIOCOOHOCTH OPUEHTHUPOBATHCS B YIEOHOM MaTepHalie pa3HbIX Pa3/ieloB Kypca MaTEMAaTHKH;

MMOHUMATh U aJIEKBATHO MCIOJIH30BATh MAaTEMATHUECKY0 TEPMHUHOJIOTHIO: Pa3INiaTh, XapaKTepPHU30BaTh,
WCIIONB30BaTh JUTSI PEIISHNs YIeOHBIX U MTPAKTHUECKUX 33134,

MPUMEHSTh U3ydeHHBIE METOBI MO3HAHUA (M3MEpEHHE, MOACIUPOBAHHUE, TIEpeOOp BAPUAHTOB).

Pabora ¢ nndopmanueii:

HAXOIUTb M KCIONb30BaTh JUIA PELICHUs y4eOHBIX 3aJad TEKCTOBYIO, IpadMuecKylo MHGOpPMaLHUIO B
Pa3HBIX HCTOYHMKAX MH()OPMALMOHHON Cpelibl;



YUTATh, HHTEPIPETHPOBATH rpaMuecKu MpeAcTaBiIeHHy0 HH(opmanuio (cxeMy, TaOluIly, JuarpaMmmy,
JPYTYEO MOJIETh);

MPEACTaBIAT, WHPOPMALMIO B 3aJaHHOW QopMe (IOMONMHATH TaONMHIly, TEKCT), (HOpMYIHPOBAThH
yTBEpKACHHUE M0 00pasily, B COOTBETCTBHH C TpeOOBaHUSIMH yueOHOH 3a1a4H;

MPUHUMATH MpaBUiIa, OE30MacCHO MCIOJIB30BaTh MpEAjiaracMble 3JEKTPOHHBIE CPEACTBA W HMCTOUHUKHU
WH(POPMAITUH.

KommyHnunkaTnBHbIe yHHBepcaibHbIe yueOHbIe 1elicTBHS

Oo0menne:

KOHCTPYHUPOBATH YTBECPKACHUA, IPOBEPATH UX NCTHUHHOCTD,

WCTIOJIb30BaTh TEKCT 3aaHusl sl OOBSICHEHHS CIoco0a M X0/ia pelIeHUs] MaTeMaTHIeCKOH 3a1a4H;

KOMMCHTUPOBATH NPOLECC BEIYMUCICHUSA, TIOCTPOCHU, PCILICHUA,

06’])5[CH5[TB HOHy‘IeHHLIfI OTBET C UCIIOJIb30BAHUEM H3y‘~IeHHOI71 TCPMUHOJIOTUH,

B TIpOIlECCE JUAIOTOB MO OOCYXKACHUIO HM3YYEHHOTO MaTepHalia — 3a/1aBaTh BOIPOCHI, BBICKA3bIBATh
CYXXJIC€CHUA, OLCHMWBATHL BBICTYIUICHUSA YYAaCTHHMKOB, MPUBOAWUTL AOKa3aTCILCTBa cBOEM MMpaBOTLI, MPOABJIATH
3TUKY OOIICHUS;

co3JaBaTh B COOTBETCTBHM C Y4YeOHOM 3ajaueil TEKCThl Pa3HOrO BHJIAa — ONHCaHHWE (HAIpHMED,
TeOMETPUYECKON (UTYpHI), paccykJeHue (K NpUMepy, NMpH pelIeHWH 3aJaud), WHCTPYKIHUs (Harmpumep,
M3MEpeHNE JITUHBI OTPE3KA);

OPUECHTUPOBATHCA B aJITOPUTMAX: BOCIIPOM3BOAUTD, JOIIOJIHATE, UCIIPABIIATH }Ie(i)OpMI/IpOBaHHI)Ie;

CaMOCTOATEIBHO COCTABJIATh TEKCTHI 38)18HI/II71, AHAJIOTUYHBIC TUIIOBBIM U3YUYCHHBIM.

PerynsiTuBHbIE YHUBepPCAJIbHBIE YUeOHbIE 1€l CTBUS

Camoopranusanusi:

TUTAHUPOBATD JICHCTBUS 110 PEIISHNI0 YIeOHOH 3a/1a4H JUIsl TOTYYEeHUS pe3yiibTaTa;

IJTAHUPOBATH ATAIIBI IPEACTOAIIEH PabOThI, ONPEAENATh MOCIeI0BATEIHbHOCTh YIEOHBIX IEHCTBHIA;

BBITIONHATH NpaBHJia 0E€30MaCHOTO HCIOMB30BAHUS AIIEKTPOHHBIX CPENCTB, MpENaraeMbIX B IPOIECCE
o0ydeHus.

CamokoHTpOIb (pedriekcusn):

OCYIIECTBIIATH KOHTPOIb MPOIlecca 1 pe3ysbTaTa CBOeH AeITeNbHOCTH;

BBIOMPATH U TIPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CIIOCOOBI JICHCTBHIA;

HaxOIWTh OMIMOKKA B CBOEH paboTe, yCTaHABIMBATh MX NMPHUYHUHBL, BECTH MOWUCK IyTEH MPEOTOJICHH
OILIMOOK;

MpEeIBUAETh BO3MOXXHOCTh BO3HHMKHOBEHHS TPYIOHOCTEW W OIMMOOK, MpPEIyCMaTpUBaTh CIIOCOOBI WX
npenynpexaeans (QopMyTHpoBaHHE BOMPOCOB, OOpalieHre K Yy4eOHHKY, JOMOTHHUTEIBHBIM CpPEACTBaM
00y4eHwsl, B TOM YHUCIIE JIEKTPOHHBIM);

OLIEHWBAThH PAIMOHATIHFHOCTh CBOMX JEUCTBUH, 1aBaTh MM Ka4E€CTBEHHYIO XapaKTEPUCTHKY.

CoBMecTHas 1eATEIbHOCTD:

y4acTBOBAaTh B COBMECTHOM EATENFHOCTH: PACTIPEAeNATh padoTy MEX/Iy WICHAMHU TPYIIEI (HalpuMep, B
cllydae pemreHus 3aaad, TpeOyrmux nepedopa OOoNbIIoro KOMWYecTBa BapHAHTOB, MPUBEACHUS IPUMEPOB H
KOHTPIIPAMEPOB), COTIACOBHEIBATH MHEHUS B XOJI€ TIOMCKa JOKa3aTeNnbCTB, BEIOOpA PalMOHAIBHOTO CIIOCO0a,
aHanm3a nHPOpPMaIIHH;

OCYIIIECTBIATh COBMECTHBI KOHTPONb M OIEHKY BBITIONHIEMBIX JACUCTBUH, MPENBUIETh BO3MOXKHOCTH
BO3HUKHOBEHHS OIIUOOK U TPYIHOCTEH, PEAyCMAaTPUBATh ITYTH UX TPETYTIPEKISHISL.

HNPEJAMETHBIE PE3YJIbTATHBI
K xonmy oOyuenus B 1 kiiacce y odyqaromerocst 0yayT copMHUpPOBaHBI CIEYIOIINE YMEHUS:

YUTaTh, 3AMMCHIBATh, CPABHUBATH, YIIOpsAA0oYHBaTh urcia ot 0 1o 20;

MIEPEeCUYUTHIBATE Pa3INYHbIE 00BEKTHI, YCTAHABINBATH TOPSIKOBBI HOMEP 00BEKTa;

HaXOJWTh YKCIa, OOJIbIIIee MM MEHbIIIee JAHHOTO YMCTIa Ha 3a]JaHHOE YHCIIO;

BBITIONHATHh apu(METHUECKUE JACHCTBUS CIOXKEHHS M BBIYUTAaHUA B mpenenax 20 (yCTHO W NMHCBMEHHO)
0e3 nepexofa uepe3 AeCcITOK;

Ha3plBaTh M pa3IM4aTh KOMIIOHEHTHI JEHCTBUI CIIOKEHHS (claraeMble, CyMMa) M BBIYHUTAHUS
(YmeHbI1aEMOE, BEIYUTAEMOE, PA3HOCTD);



peuiath TEKCTOBBIC 3aJauydl B OJHO JICHCTBHE Ha CJIOKCHHE M BBIYMTAHME: BBIJCIATH YCIOBHE H
TpeboBaHue (BOMPOC);

CpaBHUBATh OOBEKTHI IO JUTHHE, YCTAHABIUBAS MEXy HUIMU COOTHOIICHHE «IJTMHHEE — KOPOUE», «BBIIIC
— HUXKE», IIAPE — YIKEN;

U3MEpPATH JUIMHY OTpe3Ka (B CM), YePTUTh OTPE30K 3aaHHOM JTHHBI;

pa3nuyath 4ucio u nudpy;

pacro3HaBaTh TeOMETpHUECKHE (PUTYPBI: KPYT, TPEYTONBHUK, MPSIMOYTOJILHUK (KBaJpaT), OTPE30K;

YCTaHaBIIMBATH MEKAY O0BEKTaMH COOTHOILICHHUS: «CIIEBa — CIIPaBay, «CIEPEd — C3aAN», KMEKIY;

pacmo3HaBaTh BepHbIe (MCTUHHBIE) W HEBEpHBIC (JIOXKHBIC) YTBEPXKICHHSI OTHOCHTENBHO 3aJaHHOTO
Habopa 00BEKTOB/TPEMETOB;

IpYyIIUPOBAaTh OOBEKTHI IO 3aJaHHOMY NpPU3HAKY, HAXOIUTh M Ha3blBaTh 3aKOHOMEPHOCTH B PIIY
00BbEKTOB MTOBCEAHEBHOM JKHU3HM;

pasinmyaTtb CTPOKU U CTOJ]6L[I)I Ta6HI/IHBI, BHOCHUTH JAaHHOEC B T36HI/IL[y, HU3BJICKATh JAHHOC UJIM JaHHBIC U3
TaOJIHIBL,

CpaBHUBATH JiBa 00beKTa (YHCIIa, TeOMETpHUYECKHe QUTYPHI);

pacnpeaciaiaTb OG’beKTbI Ha JIBC IrpynIbl 110 3aJaHHOMY OCHOBAHUIO.
K konIty o0yueHust Bo 2 kjacce y o0ydaromierocs 0yayt chopMUpOBaHbI CICAYIONIUE YMCHHUS

YUTaTh, 3AMMCHIBATh, CPABHUBATH, YIIOPSAI0UNBATE dncia B peaenax 100;

HaxXOJIWUTh YMCIIO0 OOJIBITIEE MM MEHBIIIeS JAHHOTO YHCciia Ha 3aaanHoe unuciio (B mpeaenax 100), 6oibiiee
JTAHHOTO YKCTIa B 3aJJaHHOE YUCIIO pa3 (B mpeaenax 20);

YCTaHaBJIMBATh U CO6.]'IIO)IaTI) MMOPAAOK ITPU BBIYMCIICHUN 3HAUCHUSA YU CIIOBOI'O BBIPAXKCHUSA (CO CKOOKaMH
nim 6e3 CKoOOK), colleprKaIero JeUCTBHSI CIIOKEHHs U BeIYuTaHus B Tipefenax 100;

BBIITOJIHATH apI/I(i)MeTI/I‘IeCKI/Ie )IeﬁCTBHHI CJIOKCHUE U BEIYUTAHUEC, B IIpEaAciIax 100 — YCTHO U IMMCBMCHHO,
YMHOXKEHHE U JielieHne B npefenax S0 ¢ UCmolib30BaHueM TaOIHIIbI YMHOXKECHUS;

Ha3bIBaTh W pa3inyaTh KOMIIOHEHTHI JEUCTBUIA YMHOXEHHS (MHOXHTEIHW, IPOWU3BEICHUE), JCICHUS
(memmMoe, MENUTENh, YaCTHOE);

HAXOJIUTh HEM3BECTHBI KOMIIOHEHT CIIOXEHUSI, BHIYUTAHUS,

WCIOJIb30BaTh TPU BBIMIOJIHEHUN TIPAKTHYECKUX 3aJaHUN CIWHUIBl BEIWYMH JIUITMHBL (CAaHTHMETD,
TEITUMETP, METP), MacChl (KHJIOTpaMM), BpeMEHH (MHHYTA, 9ac), CTOUMOCTH (pyOIih, KoTIeHKa);

OIPEIEISTh C MIOMOIIBIO0 U3MEPUTENBHBIX HHCTPYMEHTOB JUTHHY, OMPEACISTh BPEMs C MOMOIIHIO YacOB;

CPaBHHUBATH BEIWYHMHBI JJHHBI, MACChI, BPEMEHHU, CTOMMOCTH, YCTaHABJIMBAsT MEXK/y HUMH COOTHOIIICHHE
«OONbIIIe WK MEHBIIIE HaY;

pemarh TEKCTOBbIC 3aJIa4M B OJHO-JIBA JICWCTBUS: NPEACTABIATH 3a1ady (KpaTKasl 3alHcCh, PUCYHOK,
TaOJUIIA WK IPyTasi MOJIENb), IJIAHUPOBATh X0 PEUICHUS TEKCTOBOM 3a]]auu B JiBa JICHCTBUS, O(OPMIISITE €ro B
BHJIC apHU(METHICCKOTO ISHCTBHUS WU ICHCTBUM, 3aIICHIBATH OTBET;

pa3nuyaTh ¥ Ha3bIBATH TEOMETPHYECKUE (PUTYPBI: MPSMOI YToJl, IOMaHYI0, MHOTOYTOJIbHHK;

Ha Oymare B KIETKy HW300pakaTh JIOMaHYH, MHOTOYTOJbHHK, YEPTHTh C IMOMOIIBIO JIMHCHKH WU
YTOJTbHUKA MPSIMOK yroJI, MPSIMOYTONBHUK C 33IaHHBIMH JNTAHAMH CTOPOH;

BBITOJTHATH U3MEPEHHE JUTHH PEAbHBIX O0BEKTOB C MOMOIIBIO THHEHKY;

HAXOJIUTh JUTMHY JIOMAHOM, COCTOSAIICH U3 NBYX-TPEX 3BEHBEB, IEPUMETP MPAMOYTOIbHUKA (KBAApATa);

pacrno3HaBaTh BepHbIe (ICTUHHBIC) ¥ HEBEPHbBIC (JIOKHBIC) YTBEPIKACHUS CO CIIOBAMH «BCE», (KX IBII»;

MPOBONTH OJHO-JBYXIIATOBBIC IOTHYECKUE PACCYK/ICHHS U JCNATh BHIBOIBI;

HAXOMUTh OOWIMI TPH3HAK TPYIIBl MATEMATHYSCKUX OOBEKTOB (UHCEN, BEIUYHMH, COMETPUYCCKUX
uryp);

HAXOJUTh 3aKOHOMEPHOCTD B PSIy 00BEKTOB (YHCEN, TEOMETPUIECKUX HUryp);

MPEACTABNIATh MH(OPMAIIMIO B 33J]AHHON (pOpMe: TOMOJHATh TEKCT 3aJla4d YHCIIaMHU, 3aMOJHSATh CTPOKY
WJIH CTONOCI] TAOJIUIbI, YKA3bIBATH YUCIIOBBIC JaHHBIC HA PUCYHKE (M300paKEHUHN FeOMETPUIECKUX (PUryp);

CpaBHUBATb TPYIIIBI 00BEKTOB (HAXOIUTh 00IIIee, PA3IHYHOR);

OOHapy>XHBATh MOJIEIN TEOMETPUIECKHX (PUTYp B OKPYIKAIOIIEM MHPE;

NOAOHPATh IPUMEPHI, MOATBEPKIAIOLINE CYXKIICHUE, OTBET;

COCTaBJIATH (JIOMOJNHSATH) TEKCTOBYIO 3a1a4y;

MPOBEPSTH MPABUIBHOCTL BBIYMCIICHUS, U3MEPCHUS.



K konIty o0yueHus B 3 kjiacce y o0y4arorerocsi 0yayT copMUpOBaHbI CASTYIOINE YMCHUS:

YHUTATh, 3aMICHIBATh, CPABHUBATD, YIIOPIIOYMBaTh yncia B npenenax 1000;

HAXOIUTh 4Kcio Oojblliee WIM MEHbIIee JAHHOTO YKCia Ha 3aJaHHOE YMCIIO, B 3aJaHHOE YHCIIO pas (B
npenenax 1000);

BBITIOJHATH apu(MeTHIeCKue NESHCTBUS: CIOKEeHUE U BhiunTanue (B nmpeaenax 100 — ycTHO, B mpeaenax
1000 — nmucbMeHHO), YMHO)KEHUE U JIeIeHHe Ha OJHO3HAYHOE YHCIIO, JIelieHHe ¢ ocTaTKkoM (B mpeaenax 100 —
YCTHO U NMMMCBMEHHO);

BBITIOJIHSITH JICHCTBUSA YMHOXKEHUE U AeneHue ¢ yuciaamu 0 u 1;

yCTaHaBJIUBATL U CO6JHOI[3TL ImopAa0K I[Cf/iCTBHfI TP BBIYHCJIICHUH 3HAUCHUS YHCIIOBOT'O BhIPAXXCHUA (CO
ckoOkaMu Wi 0e3 CKOOOK), cojepikamiero apuMeTuiecKue ACHCTBUS CIOKECHUS, BRIUMTAHMS, YMHOXKCHUS U
JIeTICHUST;

WCITIOJIb30BATh MPU BBIYMCICHUSX TIEPEMECTUTENFHOE H COYETaTEIbHOE CBOWCTBA CIIOXKEHMUS,;

HAXOJIUTh HEM3BECTHBIN KOMIIOHEHT apU(METHUECKOTO JICHCTBUS;

HCIIOJIb30BaTh IIPHW BBIIIOJIHCHUU TIPAKTHYCCKUX 3a):[aHI/II71 U pelIeHUU 3ajad CIAWHUIBI: JJIIMHBI
(MUITMMETp, CAaHTUMETp, JENHUMETpP, METP, KHJIOMETp), Macchl (TpaMM, KHJIOTpamMM), BpeMeHU (MHUHYTa, 4ac,
CEKyH/a), CTOMMOCTH (KOTIeiKa, pyOJib);

OIPEIETSTh C TIOMOIIBIO TU(PPOBBIX M aHAJIOrOBBIX MPUOOPOB, M3MEPUTENHHBIX WHCTPYMEHTOB JUTHHY
(mMaccy, Bpemsi), BBINOJNHATh MPUKHUIKY U OLEHKY pe3ysibTaTa M3MEPEHUH, ONpeneNsiTh MPOAOKUTENFHOCTD
COOBITHS;

CpaBHUBATh BCIWYHHBI JJIMHBI, IJIOMIAAW, MACChbl, BpEMECHHU, CTOUMOCTHU, YCTaHABJIMBAA MCEKAY HUMH
COOTHOIIICHUE «OOITbINIE HITH MEHbIIIE Ha HITH BY;

Ha3bIBaTh, HAXOAUTH JOJIIO BEJTMYMHBI (ITOJIOBHHA, YETBEPTH);

CPaBHUBATh BEJIMYHMHBI, BEIPAKCHHBIE JTOJISIMU;

UCTIONB30BaTh HPH PEHNICHHH 337a4 W B NPAKTHUECKUX CHUTyalusx (IOKYIKa TOBapa, OHpeIelICHUE
BpEMEHH, BHIIIOIHEHNE PACUYETOB) COOTHOMICHUE MKy BETMUYHMHAMH;

IIPU PEIICHUH 3aJ1a4d BBIIOIHATH CIOKEHUE U BHIYMTAHWE OHOPOAHBIX BEIWYHH, YMHOXXECHHE U JCICHHE
BEJIMYMHBI Ha OTHO3HAYHOE YHCIIO;

pemiath 3aJaddl B OAHO-IBA JCHCTBHA: TNPEACTABIATH TEKCT 3aJayd, IUIAHUPOBATH XOI PELICHHS,
3alMCBIBAaTh PEIICHUE M OTBET, aHAIM3UPOBATH PEIICHUE (MCKAaTh APYroil cnocod pemeHus), OIeHHBATh OTBET
(ycTaHaBIMBATH €TO PEATMCTHYHOCTD, IPOBEPSATH BEIUHUCIICHHNA);

KOHCTPYHPOBATh TNPSMOYTONbHUK W3 JaHHBIX (uryp (KBagpaToB), HEIUTh HPSIMOYTOJIBHHUK,
MHOTOYTOJTbHUK Ha 3a/IJaHHBIC YaCTH;

CpaBHUBAThH (UTYPHI T10 IUTONIAH (HATIOKEHHUE, COITOCTABIICHUE YHCIIOBBIX 3HAUCHUH );

HaxXOIWTh MEPUMETP MPSIMOYTOJIbHIKA (KBaJpaTa), IIIOMAAb IPSIMOYToJIbHIKA (KBaJpaTa);

pacmo3HaBaTh BepHbIE (MCTUHHBIC) W HEBepHbIe (JIOKHBIE) YTBEPXKIEHHS CO CJIOBAMH: «BCEY,
«HEKOTOPBIEY, «H», «KAKIBII», «ECIH. .., TO...»;

(hopMyIHpOBaThH YTBEpXKAEHUE (BHIBOJ), CTPOUTH JIOTHYECKHE PACCYKAECHUS (OQHO-/IBYXIIIATOBBIE), B TOM
YHCIIE C HCIOJIB30BAaHNEM H3YYSHHBIX CBS30K;

KIaccH(GUIMPOBATH OOBEKTHI 10 OJHOMY-BYM IIPH3HAKAM;

M3BJIEKaTh, MCIOJIB30BAaTh MH(OPMALUIO, TPEACTABICHHYI0 Ha IMPOCTEHIINX JUarpaMMax, B TaOIHIaX
(HanprMep, pacrucaHue, PeKUM padoTh), HAa TIPeIMeTax MOBCEAHEBHOM KU3HN (HapUMep, SPJbIK, STHKETKA),
a TaKKe CTPYKTYPUPOBATh HH(MOPMAIIMIO: 3aIIOTHATH MPOCTEHIE TaOIUIIbI;

COCTaBJIATh IUIaH BBHINOJHEHHS Y4YeOHOrO 3aJaHHs M CIIENOBaTh €MY, BBINONHATH JCUCTBHS TI0
aJITOPUTMY;

CpaBHMBATh MaTeMaTHYEeCKHE OOBEKTHI (HAXOMUTh O0IIee, Pa3INIHOe, YHUKAIBHOE);

BBIOMPATh BEPHOE pELICHNEe MATEeMAaTHYECKON 3a/1auu.

K konmy oOyuenus B 4 kjacce y odoyuatomierocsi OyayT copMUpOBaHbI CIEAYIOIINE YMEHUS:

YHUTATh, 3aMIMCHIBATH, CPABHUBATD, YIIOPSI0YMBATh MHOIO3HAUHBIE YHCIIA;

HAXOIUTh YMCIIO OOJblIee WIIM MEHBIIIEE JaHHOTO YKcia Ha 3aaHHOE YKCIIO, B 3aJaHHOE YUCIIO Pas;

BBIMOJIHATH apU(METHdeckue JCHCTBUA: CIIOKEHHE W BBIYMTAHHE C MHOT'O3HAYHBIMH YHCIAMHU
nucbMeHHO (B mpenenax 100 — ycTHO), YMHO)KEHHE M JeJ€HHWE MHOTO3HAYHOTO YHMCIa Ha OJHO3HAYHOE,



JBY3HAYHOE YMCIIO MUCbMEHHO (B mpenenax 100 — ycTHO), AeneHHe ¢ OCTaTKOM — MUCBMEHHO (B mpenenax
1000);

BBIUMCIIAITH 3HAYEHHE YWCIIOBOTO BBhIpakeHHs (co ckoOkaMu uiM 0e3 cKoOoOkK), coiepkamiero 2—4
apu(METUYEeCKNX JCHCTBHS, HCIONB30BaTh TPU BBIYMCICHHUSX HM3YYEHHBIC CBOWCTBA apHU(METHUECKHUX
JICUCTBUI;

BBITIOJIHATh TMPUKHUIKY pPe3yibTaTa BBIUMCICHUH, MPOBEPKY MOIYYEHHOTO OTBETa MO KPHUTEPHUSIM:
JIOCTOBEPHOCTH (PearbHOCTh), COOTBETCTBHE MPABIITY (AJITOPUTMY), a TAKXKE C TOMOIIBIO KalbKYJISITOPA;

HAXOIUTH JONIO BEIMYHMHBI, BETUUUHY TI0 €€ J101¢;

HAXOIUTh HEM3BECTHBIA KOMIIOHEHT apu(METHUECKOTO JICHCTBUS;

WCTIOJIb30BaTh CAMHUIBI BETMYHH MIPH PEIICHUH 3a1a4 (JUIMHA, Macca, BpeMsl, BMECTUMOCTh, CTOHMOCTb,
UIOIIA/lb, CKOPOCTH);

WCTOJIb30BAaTh TPH PEIIeHUH 3a/a4 CAWHUIBl JUIMHBl (MHJUIMMETP, CAHTHMETpP, JCHUMETp, MeETp,
KHJIOMETp), Macchl (IpaMM, KWJIOTpamM, IEHTHEP, TOHHA), BpeMeHU (CeKyHJa, MHUHYTa, 4ac, CYTKH, HEmems,
MecsIl, TOJ), BMECTUMOCTH (JIUTP), CTOMMOCTH (Korelika, pyOib), Iuiomaan (KBaJpaTHBIA MeTp, KBaJpaTHBIHA
JEUMETp, KBaIpaTHBIN CAaHTUMETP), CKOPOCTH (KHJIOMETD B 4ac);

WCTIOJIb30BAaTh TPH PELICHWH TEKCTOBBIX 33/1ad U B MPAKTHUYECKUX CHUTYAIUSIX COOTHOIICHHS MEXKIY
CKOPOCTBIO, BPEMEHEM U MPOHICHHBIM ITyTEM, MEXIY IPOU3BOIUTEIHLHOCTEIO, BpEMEHEM H 00bEMOM PabOThI;

ONPEIeTSITh C TIOMOIIbIO IU(PPOBBIX M aHAJIOrOBBIX NPUOOPOB Maccy TIpeaMera, TeMIIepaTypy
(HarmpuMep, BOJIbI, BO3yXa B MIOMENICHUH), BMECTUMOCTh C IIOMOIIBI0 U3MEPUTENBHBIX COCY/IOB, IPUKHUIKY U
OIIEHKY pe3yJibTaTa U3MEpEeHUH;

pemaTts TeKCTOBBIE 3aa4n B 1-3 AEHCTBUS, BBIOIHATH TpeoOpa3oBaHue 3aJaHHBIX BEIHMYWH, BEIOUPATH
MIPH PEIICHUH MOXO/ISIIUE CIIOCOObI BBIYMCICHUS, COYeTasi yCTHBIE U MMChbMEHHBIE BBIYMCICHUS U UCIIONB3YS,
NpH HEOOXOJAMMOCTH, BBIYUCIUTENBHBIE YCTPOWCTBA, OIICHHUBATh MOIYYEHHBIH pE3YNbTaT MO KPUTCPHUSIM:
peagbHOCTh, COOTBETCTBUE YCIOBUIO;

pelaTh NPaKTUYECKUE 3aladM, CBA3AHHBIC C IIOBCEJHEBHON XM3HBbIO (HAmpuMep, MOKYIKa TOBapa,
OIIpEIETICHUE BPEMEHM, BBIIIOJIHEHHE PAcdy€TOB), B TOM 4YMCIE€ C H30BITOUHBIMU [JaHHBIMH, HaXOAUTh
HeZ0CTaoNIyIo HH(opMaruio (Hapumep, U3 TabJIUIl, CXeM ), HAXOAUTh Pa3InIHBIC CTIOCOOBI PEITCHUS;

pa3nuyaTh OKPYXXKHOCTb U KpPYT, U300pakaTh C ITOMOILBIO LUPKYJIS U JMHEHKH OKPY>KHOCTb 3aJ[aHHOI0
panuyca;

pasmu¥aTh HM300paKeHWS MPOCTEHIIMX IMPOCTPAHCTBEHHBIX (Quryp (map, KyO, IWIHHAD, KOHYC,
MUpaMHUZa), Paclio3HaBaTh B MPOCTEHUIINX CIydasx HMPOCKIMH MPEIMETOB OKPY)KAIOIIEro MUpPa Ha IUIOCKOCTh
(mom, creny);

BBITIONHATh pa3OumeHue (TOKa3plBaTh HA PUCYHKE, UYepTeXKe) MPOCTEeHIel cocTaBHON (UTypsl Ha
HPSIMOYTOJIbHUKM (KBaApaThl), HAXOOUTh IMEPUMETP W IUIOmAgb (UIYp, COCTABICHHBIX H3 ABYX-TPEX
MIPSIMOYTOJTFHUKOB (KBaIPaTOB);

pacmo3HaBaTh BepHbIC (MCTHHHBIE) W HEBEpHBIE (JOXKHBIC) YTBEPXKICHHS, TPUBOJUTH MpPUMED,
KOHTPIIPUMED;

(hopMyIHpOBaTH YTBEPXKACHUE (BBIBOM), CTPOUTH JIOTUYECKHE PACCYKICHHUS (IBYX-TPEXIIATOBBIE);

KJaccu(UIUPOBaTh OOBEKTHI IO 33JaHHBIM MM CaMOCTOSTEIBHO YCTAHOBJICHHBIM OIHOMY-IBYM
MpHU3HAKAM;

W3BJIEKATh U HCIONb30BaTh VISl BHIIOJTHEHM 3aJaHUN U pelieHus 3a1a4 HH()OpMaIHIO, IPEICTaBICHH YIO
Ha OPOCTEHIIMX CTONOYATHIX JHarpaMMax, B TaOJMLIax C JaHHBIMH O PEANbHBIX IpoLeccax M SBICHUAX
OKpYXaromero Mupa (Hampumep, KajleHIapb, paclucaHue), B MPeAMETax IOBCEIHEBHOW XHU3HM (Harpumep,
c4€T, MEHIO, TIPalC-JINCT, OOBSABICHHE);

3aIOJHATH JAHHBIMH MIPEIJIOKEHHYIO TaOJHILy, CTOJIOUATYIO AUArpaMMy;

HCIOJIB30BaTh ()OPMAIM30BaHHBIE OIMCAHMS T10CIE0BATEILHOCTH JEUCTBUH (aIropuTM™, IUIaH, CXeMa) B
MPAKTUYECKUX U YU€OHBIX CUTYalUsIX, JONOIMHATE aJITOPUTM, YIOPAJOUMBATH IIATH aJlTOPUTMA;

COCTaBIISITh MOJIETIb TEKCTOBOW 3aJjauy, YHCIOBOE BBIPAKEHUE;

BBIOMPATH PallMOHAIBHOE PEIICHHE 3a4a4K, HAXOJUTh BCE BEPHBIC PEILICHUS U3 MPEATI0KEHHBIX.



2.Conep:xanue yuefHOT0 Kypca

OcHoBHOE cofepkaHHe OOy4YeHHs B MporpaMMe MO MaTeMaTHKe MpeAcTaBieHo pasfenamu: «Yucna u
BEIMYMHEDY, «Apumernueckue IeHCTBHA», «TekcToBble 3amaum», «lIpocTpaHCTBEHHBIE OTHOIICHHUS U
reoMeTpuieckrue QUryps», «Maremarndeckas HHGoOpMAaIysD».
1 KIIACC
Yucaa v BeJUYUHBI
Uucna ot 1 g0 9: paznuueHue, uTeHue, 3anuch. Eqununa cuéra. Jlecsatok. Cuér mpenMeroB, 3alUCh pe3yabTaTa
uudpamu. Yucno u uudpa 0 npu u3MepeHUH, BEIYMCICHNH.
Uucna B mpememax 20: yTeHue, 3amuch, cpaBHeHHe. OMHO3HAYHBIC M JBY3HAUHBIC YHCTA. Y BEIUYCHUE
(ymeHblIlIeHHE) YHCIa HA HECKOJBKO ETUHUILI.
I[J'II/IHa " eé HU3MCpPCHUEC. EI[I/IHI/IHI)I JJIMHBI 1 YCTAHOBJICHUE COOTHOUMICHHA MCXKAY HUMU: CAHTUMETP, ACHUMETP.
Apudmernyeckue 1eHCTBUSA
Crnoxenue W BbluMTaHue yucen B mpenenax 20. Ha3BaHus KOMIOHEHTOB NEWCTBUM, pe3ysbTAaTOB NEHCTBHIA
CIIOYKEHUsI, BBIYUTAHHS. BhIUnTaHNE KaK JIelCcTBUE, 00pATHOE CIIOKEHHIO.
TexcToBble 331241
TekcroBast 3a/1a4a: CTPYKTYpHBIE DJIEMEHTHI, COCTABJICHHE TEKCTOBOM 3a]aull 10 00pasily. 3aBUCUMOCTb MEXY
JNAHHBEIMH U MCKOMOM BEJIMUMHON B TEKCTOBOM 3ajaue. PeleHue 3a1au B OQHO JE€HCTBHE.
IIpocTpancTBeHHBbIE OTHONIEHUS M TeoMeTpUUecKue (PUTYPBI
Pacnonoxxenne npeaMeTroB M OOBEKTOB Ha IIOCKOCTH, B MPOCTPAHCTBE, YCTAHOBIICHHWE MPOCTPaHCTBEHHBIX
OTHOIIIEHUH: «CIIeBa — CIIPaBay, «CBEPXY — CHU3Y», «MEXKIY.
I'eomerpuieckne GUTypsl: paclio3HaBaHWUE Kpyra, TPEYroJibHUKa, NPsSMOYroNbHUKA, oTpe3ka. [loctpoeHme
OTpe3Ka, KBajpaTa, TPEyrolibHHKa ¢ MOMOIIBbI0 JMHEHKU Ha JIMCTEe B KIETKy. M3MepeHue JIMHBI OTpe3Ka B
CaHTHUMETpaXx.
MaremaTnyeckasi HH(popManus
Co6op manHBIX 00 00BEKTE MO 0Opasmy. XapaKTEPUCTUKH OOBEKTa, TPYMITBI OOBEKTOB (KOIWYECTBO, Gopma,
pasmep). ['pynmupoBka 00BEKTOB 110 3aJaHHOMY ITPHU3HAKY.
3aKOHOMEPHOCTh B PSITY 3aJaHHBIX OOBEKTOB: €€ OOHApYKEHHE, MPOIOIDKEHUE Psiia.
BepHble (MCTHHHBIC) ¥ HEBEPHBIC (JIOKHBIC) MPEIIOKEHHS, COCTABICHHBIE OTHOCHTEIBHO 3aJaHHOrO Habopa
MaTeMaTHYeCKIX 00HEKTOB.
Utenne TaOIuUIBI, comepxaIiei He Oonee 4 maHHBIX. V3BIeueHne TaHHOTO W3 CTPOKH WIIW CTONIOIIA, BHECEHHE
OTHOTO-ABYX AaHHBIX B TAONMHUITy. UTeHHE pUCYHKA, CXEMBI C OMHIUM-/IBYMS YHCIOBBIMHU JaHHBIMH (3HAYEHUSIMHU
JAHHBIX BEJTUYHH).
JByx-Tp€x mIaroBple WHCTPYKIIMH, CBSI3aHHBIE C BBIYMCIEHHEM, H3MEPEHHEM JIMHBI, H300pakeHUEeM
TeOMETPUIECKON (PUTYPEIL.
Nzydenne wmatemaTwkl B | Klacce CIIOCOOCTBYET OCBOSHHIO Ha TPOIEAEBTUYECKOM YPOBHE psAna
VHUBEpPCANBHBIX ~ y4eOHBIX  JIEMCTBWIA:  TIO3HABATENBHBIX  YHUBEPCAIbHBIX  y4eOHBIX  JIEHCTBWIA,
KOMMYHWKATHBHBIX YHHBEPCAIBHBIX yUEOHBIX ACHCTBUH, PEryIATUBHBIX YHHBEPCAIBHBIX yUEOHBIX ACHCTBUH,
COBMECTHOU JESTENbHOCTH.
VY obOyuaromerocs OynyTt chopMUpOBaHEI CleAyONe 0a30BbIE€ JIOTHYECKHE W HCCIENOBATEIhCKUE NEHCTBUS
KaK 9acTh IO3HABATENFHBIX YHUBEPCATHHBIX YICOHBIX JEHCTBHIA:
HaOFO/IaTh MaTeMaTHYECKIe OOBEKTHI (YHCIIa, BETMYUHBI) B OKPYXKAIOIIEM MHUPE;
O00HapyXHBaTh 00IIIee M PAa3TNIHOE B 3aIMMCH apU(PMETHIECKUX JISHCTBHIA,
HaOJIO/IaTh JISMCTBHE U3MEPUTENBHBIX PHOOPOB;
CpaBHHBATH JiBa 00BEKTA, /IBA YHCIIA;
pacnpenensaTh 00bEKThI Ha TPYIIIHI 110 33JJaHHOMY OCHOBaHUIO;
KOIHMPOBaTh U3y4YeHHBIE (PUTYPBI, PUCOBATH OT PYKH 110 COOCTBEHHOMY 3aMBICITY;
MIPUBOJUTH MIPUMEPHI YHCEN, TEOMETPUIECKUX PUTYD;
cOOJTI0AATh TIOCIIEI0BATEIFHOCTD NP KOJIMYECTBEHHOM U MOPSIKOBOM CUETe.
VY olOyuatomierocst OyayT chopMHPOBaHBI CIEAYIOIIME HHPOPMAIMOHHbIE JEHCTBHS KaK YacTh MTO3HABATEIbHBIX
YHUBEpPCAIBHBIX YUeOHBIX JEHCTBUI:
MOHUMATh, YTO MaTEMaTHYECKUE SBJICHUSI MOTYT OBITH MPEACTABIICHBI C IOMOIIBIO PA3JIIMYHBIX CPEACTB: TEKCT,
YHCIIOBas 3allMCh, TaOJIMIA, PUCYHOK, CXEMa;



YUTATh TAOJMILY, U3BJICKATh HH(OPMAIIHIO, TPECTABICHHYIO B TaOIU4HOM (opMme.

Y oOyuatomerocss OyayT cOpMHpPOBaHBI CICIYIOIIUE JEHCTBHS OOIIEHHMS KaK 4acTh KOMMYHHKATHBHBIX
YHHBEPCAIIbHBIX YUeOHBIX JACHCTBUI:

XapaKTepu30BaTh (OMUCHIBAThH) YUCIIO, TEOMETPUUICCKYI0 (PUTYPY, TTOCIENOBATEIBHOCTh U3 HECKOIBKUX UYHUCEN,
3aMHUCAHHBIX 110 MOPSJIKY;

KOMMCHTUPOBATH XOJ CpaBHCHUSA ABYX O6’b€KTOB;

ONUCBIBATL CBOMMHU CJIOBAMH CHOKCTHYIO CUTyallUI0O W MATCMATHYCCKOC OTHOMICHHUC BCIWYWH (‘II/ICGJ’I),
OIKCHIBAThH MOJIOKECHHUE MTPEIMETa B POCTPAHCTBE;

pa3auyaTh ¥ UCIOIb30BaTh MATEMATHUCCKUE 3HAKHY;

CTPOUTH MPEATIOKEHUSI OTHOCUTENBHO 3aJJaHHOTO Habopa 00BEKTOB.

VY oOyyaromerocst OyayT copMHUPOBaHBI CIEAYIOMIME ACHCTBUSI CAMOOPTaHU3aIMK U CAMOKOHTPOJISI KaK 4acTh
PEryIATUBHBIX YHUBEPCAJIbHBIX YU€OHBIX NEHCTBUIA:

MPUHUMATH YICOHYIO 3a/1auy, YACPKUBATh €€ B IPOIIECCE NEATSILHOCTH;

JIeiCTBOBATh B COOTBETCTBUH C MPEAJIOKEHHBIM 00pa3IioM, HHCTPYKIIMEI;

MPOSIBJISATH MHTEPEC K MPOBEPKE PE3YNILTATOB PEIICHUs] YIeOHO! 3a/lauul, C MOMOIIBIO YUUTENsl YCTaHABINBATh
MIPUYMHY BO3HUKIIEH OMIMOKH U TPYAHOCTH;

MIPOBEPATH MPABUIIbHOCTb BBIYMCICHUSA C ITOMOILIBIO JPYTOro HpI/IéMa BBIITOJTHECHU L HeﬁCTBHﬂ.

CoBMecTHas IeITEIbHOCTh CIIOCOOCTBYET (POPMHPOBAHHIO YMEHHIA:

y4aCTBOBaTh B HapHOﬁ pa60Te C MAaTeMaTUYCCKUM MaTCpHaJIOM, BBIIIOJIHATE IIpaBHJIa COBMECTHOM
JeSITeTbHOCTH: IOTOBApUBATHCA, CUNTATHCA C MHEHHEM MapTHEPA, CIIOKOWHO U MUPHO pa3peniaTh KOH(INKTHL
2 KJIIACC

Yuciaa 1 BeJTUIUHBI

Uucna B npenenax 100: yreHue, 3ammch, ASCATHUUHBIA COCTaB, CpaBHEHHE. 3alKCh PaBEHCTBA, HEPABCHCTBA.
YBenuueHne, yMEHbIIIEHNE YMCIa Ha HECKOIBKO EIMHMIIL, JeCATKOB. Pa3HOCTHOE CpaBHEHWE YHCED.

Bennuunasl: cpaBHEHHE 110 Macce (€IUHUTIA MACCHI — KHJIOTpaMM), BpEMEHH (€TUHUIIEI BPEMEHH — Yac, MHHYTA),
W3MEpeHHe UIMHBI (€AWHULBI UIMHBI — METp, JCLUHUMETp, CAaHTHMETp, MUUMeETp). COOTHOIIEHHE MEXIY
eAMHUIIAMH BeMYUHEI (B mpeaenax 100), ero mpuMeHeHHe T pelICHHs] MPaKTHIeCKUX 3a/1ad.
Apudmerundeckue 1eiicTBUA

YcTHOE CloXKeHWe W BhlUMTaHHME uucen B mpeaenax 100 Ge3 mepexoma M ¢ IEPEXOAOM Uepe3 pas3psi.
[InceMeHHOE ClTOKeHWEe W BhIUMTaHWe uncen B mpedenax 100. [lepemecTuTenpHOE, CoUeTaTEIBHOE CBOWCTBA
CIIOKEHUS, MX TIPUMEHEHNE /71l BRIYUCIICHH. B3anMOCBsA3b KOMIIOHEHTOB W PE3yNbTaTa JeUCTBUS CIOXKEHUS,
neiicTBus BeranTaHus. [IpoBepka pe3ynpTaTa BEIYHCICHHS (PEAThHOCTh OTBETA, 0OpAaTHOE ACHCTBHE).

JleiicTBUA YMHOXEHHS W JACNEHHS YUCENl B MPAKTUYECKUX M y4eOHBIX CHUTyanusx. Ha3BaHHWS KOMITOHEHTOB
JEICTBUN YMHOXEHUS, ACTICHUS.

Tabmuunoe ymHoxkeHue B mpenenax 50. TaObnmuuHble cioydawm yYMHOXKEHUS, NEJCHHWS NPU BBIYHCICHHAAX H
pemenuu 3amad. l[lepemecTuTenpHOE CBOWCTBO yMHOKEHHSA. B3amMOCBS3b KOMIIOHEHTOB M pe3yibTara
JEICTBUS YMHOXEHUS, JEUCTBUS ACTICHUS.

HeusBecTHbld KOMIIOHEHT [JEUCTBUSI CIIOXKEHMS, JACUCTBHS BblUMTaHUSA. HaxoxIeHHe HEH3BECTHOIO
KOMIIOHEHTA CIIOXKEHWSI, BRIYUTAHUSI.

UrcnoBoe BRIpaKEHUE: YTEHUE, 3alKCh, BEIUUCIICHIE 3HaueHHs. [1opsaIoK BHITONHEHUS ACHCTBUI B YHCIOBOM
BBIPXEHHUH, COAEPIKAIEM NeWCTBUS CIOKEHHUS M BBIYMTAHUS (CO cKoOKaMu i 0e3 ckoOok) B mpenenax 100
(me Oomee Tpéx pelictBuil). HaxokIeHwe 3HAa4YeHWS YHCIOBOTO BEHIpaXKEHHs. PallMoOHaNbHBIE TPUEMBI
BBIYHCIICHU: UCTIOIH30BAHNE IIEPEMECTUTEIILHOTO CBOMCTBA.

TekcrToBbIe 3271241

UreHue, mpecTaBlieHHe TEKCTa 3aa9U B BUJIE PUCYHKA, CXEMBI WK JIpyroi mojenu. [lnan pemenus 3amaun B
JIBA JEWCTBUSA, BBHIOOP COOTBETCTBYIOIIMX IUIaHY apUpMETHYECKHX EHCTBH. 3amuch pENIEHUS W OTBETa
3amaun. PemreHue TEKCTOBBIX 3a7lad Ha IPUMEHEHHE CMbICTa apu(METHYECKOro JIeWcTBUS (CIIOXKEHHE,
BBIYMTAHUE, YMHOXXEHUE, JeleHre). Pacu€rHble 3amauvl Ha YBEIIMYCHHWE WM YMEHBIICHUE BEIMYMHBI Ha
HECKOJIbKO E/IMHUIl WM B HECKOJBKO pa3. 3amuch OTBETa K 3ajadye W ero mnpoBepka ((opmynupoBanue,
MIPOBEPKa Ha JIOCTOBEPHOCTh, CIIEOBaHUE IIJIaHY, COOTBETCTBHE ITOCTABIIEHHOMY BOIIPOCY).
IIpocTpaHcTBeHHBIE OTHOLIEHUS I TeOMeTPHYECKHEe (PUTYPbI



PacnoznaBanne 1 u300pakeHHE TEOMETPUYECKUX (UTYp: TOYKa, MpsAMas, MNpsSMOW yrom, JoMmaHas,
MHOTOYTONbHUK. [locTpoeHue oTpes3ka 3aJaHHOW IUTMHBI C MOMOIIBIO0 TUHEHKU. M300pa)keHne Ha KIeT4aTon
Oymare TpsMOYrojbHHMKA C 3aJaHHBIMH JIMHAMH CTOPOH, KBajpara C 3aJaHHOW JUIMHOW CTOpoHBI. JlnmnHa
nomaHoil. M3mepenne nepumerpa n300paxEHHOrO MPSMOYTOJIbHHUKA (KBaApaTa), 3alUCh pe3yJIbTaTa H3MepeHHs
B CaHTHUMeETpax.
MaremaTnuyeckasi HH(pOpMaLUs
Haxoxxaenue, gopmynanpoBaHue OgHOTO-ABYX OOIIMX MPU3HAKOB HAOOpa MaTeMaTHYECKUX OOBEKTOB: YHCET,
BEIWYMH, TeoMmerpuuecknx ¢uryp. Kiaccudukamust oOBEKTOB MO 3aJaHHOMY MM CaMOCTOSITEIBLHO
YCTaHOBJICHHOMY MPHU3HAKY. 3aKOHOMEPHOCTh B PSAY YHCEN, TEOMETPHUUECKUX (QUTYP, OOBEKTOB MOBCEAHEBHON
KHU3HH.
Bepnble (MCTHHHBIE) U HEBEPHBIE (JIOKHBIE) YTBEPKIAEHUS, COep Kalllie KOTHUeCTBEHHBIE, IPOCTPaHCTBEHHBIE
OTHOUICHUS, 3aBUCHMMOCTH MEKIy 4YWCIaMH WId BelnuyMHaMu. KOHCTpyHpOBaHHE YTBEpKICHHH C
WCIIOJIb30BaHUEM CIIOB «KAXKIBIN», «BCE».
Pabora ¢ TaGnuiiamu: M3BJIEUYEHNE W HCIIOIH30BAHUE Il OTBETA Ha BOMpOC MH(OpMaIyy, MpeacTaBIeHHON B
Tabnuie (HarpuMep, TaOJIUIIbI CIIOKEHUS, YMHOKEHUS, rpaduKa IeKypCTRB).
Brecenne naHHbBIX B TaOIHITY, TOMOTHEHUE MOJIENEH (CXeM, H300pakeHH ) TOTOBBIMH YHCIIOBBIMH JTAHHBIMH.
Anroputmbl  (PUEMBI, TpaBWJIa) YCTHBIX W THCbMEHHBIX BBIYMCICHWUH, W3MEPEeHHH U TIOCTPOSHHUS
reOMETPUIECKUX QUTYP.
[IpaBmia paboThI ¢ AIEKTPOHHBIMU CPEACTBAMH 00ydeHUS (AJIEKTpOHHOU (popMoli yueOHUKa, KOMIIBIOTEPHBIMU
TpeHaXEPAMHN).
N3ydenne wmartemMaTWkun BO 2 KJIACCE CIIOCOOCTBYET OCBOGHHMIO Ha IIPOIENEBTUYECKOM YpPOBHE psiaa
YHUBEpPCANbHBIX  y4eOHBIX  JIEMCTBMIA:  TIO3HABATENbHBIX  YHUBEPCAJIbHBIX  y4eOHBIX  JIEHCTBHIA,
KOMMYHHKATHBHBIX YHHBEPCAIBHBIX YYeOHBIX JIEHCTBUMN, PErySITUBHBIX YHUBEPCAJIbHBIX yYEOHBIX JEHCTBHIA,
COBMECTHOM JEATENBHOCTH.
VY obyuatomerocst OyayT chopMHUpOBaHBI CIeAyrone 0a30BbIe JOTHYECKHE M HCCIENOBATENbCKUE JEHCTBUS
KaK 4acTb [103HABATEIIbHBIX YHUBEPCAIBHBIX YU€OHBIX AEHCTBUIL:
e  HabOIIOMATH MATEMATHYECKHUE OTHOIIEHUS (4acTh — IeJI0e, OOJBITIE — MEHBIIE) B OKPYKAIOIIEM MHPE;
®  XapaKkTepu30BaTh HA3HAYEHUE U UCIIOJIb30BATh IPOCTEUIIINE U3MEPUTENIbHBIE TPHOOPHI (CAHTUMETPOBas
JIEHTA, BECHI);
® CpaBHHBAaTb TPYNIBI OOBEKTOB (YMCEN, BEIHYWH, TEOMETPUYECKHX (UTYyp) IO CaAMOCTOSATENBHO
BBIOpPAaHHOMY OCHOBAHHUIO;
e pacmpenenars (K1accuUIupoBaTh) OOBEKTHI (YUCIIA, BEIUINHBI, TEOMETPHUECKUE (PUTYPBI, TEKCTOBBIC
3aJa4u B OJIHO JA€iiCTBHE) HA TPYIIIIbI;
e 00HapyXHUBaTh MOJEIHN I€OMETPUUECKUX QUTYP B OKPY’KaIOIIEM MUDE;
®  BECTH ITOKCK PA3JIMYHBIX PELICHUH 3a1auu (PacyETHOMN, C TEOMETPUIECKUM COIEPKAHUEM);
e  BOCHIPOU3BOAUTH MOPSAOK BBHITOJHEHUS ACHCTBUI B YMCIOBOM BBIPAXXKCHUH, COAEpIKaIleM AeicTBUS
CIIOKEHHS ¥ BEIYUTAHUSA (CO CKOOKaMH HITH 06€3 CKOOOK);
®  YCTaHaBJIMBaTh COOTBETCTBHE MEXAY MaTEMaTHUYECKUM BBIPaKEHHUEM U €r0 TEKCTOBBIM ONHCaHHEM;
e [oxOupaTh NPUMEpPHI, IIOATBEPXKIAIOIINE CYXKACHHIE, BBIBOI, OTBET.
VY obyuatorerocs Oynyt copMrpoBaHbI crienyromne HHPOpPMaIMOHHbIE ISHCTBHUS KaK YacTh MO3HABATEbHBIX
YHHMBEPCAIbHBIX YU€OHBIX JACHCTBUIL:
e U3BJIEKaThb W HCIOJIB30BaTh MH(OPMAIMIO, MPEICTABICHHYIO B TEKCTOBOW, rpaduueckoil (PHCYHOK,
cxema, Tabnuma) Gpopme;
®  yCTaHaBJIMBAaTh JIOTHKY I1epe0opa BapUaHTOB JUIS PELICHUS MPOCTEHIINX KOMOMHATOPHBIX 3a/ay;
®  JIOMOJHSATH MOJENH (CXEMBI, U300pakeHHNs1) TOTOBBIMU YHCIIOBBIMHU JTAHHBIMH.
VY oOyuaromerocss OyayT chOpMUPOBaHBI CIEOYIOLIME OEHCTBUS OOIIEHHMS KaK 4YacThb KOMMYHHMKATHBHBIX
YHUBEpPCAIBHBIX YUeOHBIX JEHCTBUI:
e  KOMMEHTHPOBATH XOJ BBIYHCICHU;
e 00BSCHATH BHIOOP BEIMYMHBI, COOTBETCTBYIOLIEH CUTyallul U3MEPEHUS;
®  COCTaBJIATH TEKCTOBYIO 33/1a4y C 3aJaHHBIM OTHOIIEHHEM (TOTOBBIM pELIEHHEM) 110 00pas1y;



®  UCNONB30BaTh MAaTEMATHUYCCKUC 3HAKH W TEPMHUHOJIOTHIO JUIsl OINKCAHUS CHOKETHOM CHUTYyalluw,
KOHCTPYHPOBAHHUSI YTBEPKIICHHU, BBIBOJIOB OTHOCHTEIBHO JaHHBIX O0BEKTOB, OTHOIICHHS,

®  HA3BIBaTh YMCIIA, BEJIMYMUHBI, TCOMETPUUCCKUE (PUTYPHI, 00Ia1al0NIIe 3aJaHHBIM CBOMCTBOM,;

®  3aMMChIBATh, YATATh YUCIIO, YUCIOBOE BHIPAXKCHUE,

® TPHUBOAWTH MPUMEPHI, HWUIFOCTPUPYIOIIUE apu(PMETHYSCKOS MACHCTBUE, B3aMMHOE PACIOJIOXKCHHE
reoMeTpUYecKux puryp;

®  KOHCTPYHMPOBATh YTBEPIKICHUS C UCIIOIb30BAHUEM CIIOB «KAKIBIN», «BCE».

VY oOyyaromerocst OynyT copMHUPOBaHBI CIEAYIOMINE NEHCTBUSI CAMOOPTaHU3AIMHA U CAMOKOHTPOIISI KaK 4acTh
PETYISITUBHBIX YHHUBEPCAIBHBIX YUeOHBIX JICHCTBUI:

®  CIenoBaTh YCTAHOBJICHHOMY TPABUITY, TIO KOTOPOMY COCTABIICH PSJl YKCEN, BETHMYNH, T€OMETPUIECKIX
uryp;

®  OpraHH30BBIBAaTh, YIaCTBOBATh, KOHTPOJIUPOBATH XOJ U PE3YJbTAT MapHOW paOOThI ¢ MATEMAaTHUYECKUM
MaTepHalom;

® IIPOBEPATH IPABWIBHOCTh BBIUMCIEHHMS C IOMOIIBIO JAPYroro npuéMa BBIIOJHEHUS JEHCTBUSA,
00paTHOrO JeHCTBHUS;

o HaXOOUTH C MOMOULIBIO YUUTEIA NPUIHNHY BO3HHUKIIIEH OIHI/I6KI/I WJIK 3aTPYyAHCHUA.

VY oby4arorierocst OyayT copMHpOBaHbBI CIIEAYIOIIME YMEHUS COBMECTHOM JIEATSILHOCTH:

e [pPUHHMATh MpaBHJA COBMECTHOH JEATENHPHOCTH MpH paboTe B Tapax, TPYIMIAax, COCTaBJICHHBIX
YUUTENEM WA CAMOCTOSATEILHO;

® y4yacTBOBaTh B MApHOW W TPYIIOBOM paboTe ¢ MaTeMaTHYECKUM MaTepHalioM: OOCYXIaTh LENb
JACATCIIbHOCTH, XOJ pa6OTBI, KOMMEHTHUPOBATh CBOU HeﬁCTBHH, BBICIYIIMBATh MHCHUA JPYTIUx
Y4aCTHUKOB, T'OTOBUTH IMIPE3CHTALIUTIO (YCTHOC BBICTYTIHGHI/IC) pEeUICHUA NI OTBETA,

e pemaTh COBMECTHO MaTeMaTHYECKHE 3aJa4yd IOMCKOBOTO M TBOPYECKOTO XapakTepa (OMpeneniTh C
MTOMOIIBIO H3MEPUTEIBHBIX HWHCTPYMEHTOB [UIHHY, ONPENENsATh BPEeMsS U IMPOJODKUTENBHOCTh C
MTOMOIIIBIO YaCOB, BHIMONHATD MPUKHUIKY U OIICHKY pe3yibTaTa AeHCTBUI, N3MEPEHNN );

® COBMECTHO C YYHTEJIEM OLCHUBATH PE3YJIbTATHI BHITOIHEHUS 00IIei paGoThI.

3 KUIACC

Yncaa v BeJJMIUHBI

Uwncna B mpegenax 1000: urenne, 3amuch, CpaBHEHHE, NIPECTABICHNE B BHUAE CYMMBbI Pa3psAOHBIX CIIATaeéMbIX.
PaBencTBa M HepaBeHCTBA: YTEHHE, COCTaBJCHHE. YBEIWYEHHE WM yYMEHBIIEHHE YHClia B HECKOJIBKO pas.
KpaTtHoe cpaBHeHue uuncen.

Macca (eauHHIIa MAacChl — TpPaMM), COOTHOIIIEHNE MEXIY KHIOTPaMMOM H TPaMMOM, OTHOIIEHUS «TsDKEnee —
JIeT4e Ha...», «TSDKEJIee — JIerde B...».

CroumocTh (eAMHULBI — pyOIb, KOMEWKa), yCTAHOBIIEHUE OTHOIIEHUS «JOPOXKE — JEIEBIIE Ha...», «I0pOKe —
nemiesie B...». COOTHOIIEHUE «I[eHa, KOJTHYECTBO, CTOMMOCTbHY B MTPAKTHUECKON CHUTYaIUH.

Bpewms (eguHnna BpeMeHHN — CEKyH/a), YCTAHOBJICHHE OTHOIIEHHS «OBICTpee — MeIJIEHHee Ha...», «ObICTpee —
MemieHHee B...». COOTHOIIEHHE «Hadalo, OKOHYaHWE, MPOMOIDKHUTEIBHOCTh COOBITHS» B TPAKTHICCKOH
CUTYyaIlH.

JnvHa (eMUHUIBI IHHBI — MUJUIIMETDP, KUJIOMETP), COOTHOIICHHE MEXKIY BETMYMHAMU B TIPElenax THICSYH.
CpaBHeH#e 00HEKTOB T10 JITHHE.

[Mnomane (emWHUIBI TUIOMIATM — KBAAPATHBIA METp, KBaJpaTHBIA CAHTUMETD, KBaJPAaTHBIA JEIUMETD,
KBaIpaTHBIN MeTp). CpaBHEHNE OOBEKTOB TI0 TUTOIIAIH.

Apudmernyeckue aecTBUs

YcTHBIE BBIYHCIICHUSA, CBOAWMEIE K neicTBusM B mpenenax 100 (TabnuyHoe W BHETAONWYHOE YMHOXEHHE,
JieNeHue, ISUCTBUS C KPYTIIBIMH YHCIIAMH ).

[TucemenHoe crnoxxenue, BeluuTanue uncen B npegenax 1000. derictus ¢ uncnamu O u 1.

[MuceMeHHOE YMHOXKEHHE B CTOJIOWK, MMCBMEHHOE JieieHne yroikoMm. [lncekMeHHOe yMHO)XKEHUe, JelieHHe Ha
omHo3HauHOe uncio B mpenenax 100. [IpoBepka pe3ynbrara BeIYHCIeHHs (IPUKHUIKA WK OLIEHKA PE3yJIbTaTa,
oOpaTHOe JelicTBrEe, TIPUMEHEHNE aITOPUTMA, UCTIOIh30BAHHE KaJIbKYyJISATOPA).

[lepemecTuTenbHOE, COUETATENILHOE CBOMCTBA CIIOXKEHHUSI, YMHOKEHHUS TIPY BBIYUCIICHUSX.

Haxoxnenue Hen3BeCTHOr0 KOMIIOHEHTa apu(PMETHIECKOT0 SHCTBHSL.



[opsimok neicTBHii B YMCIOBOM BBIPKEHHM, 3HAYCHHE YHCIOBOTO BBIPAKEHUS, COJEPXKAIICro HECKOIBKO
JeicTBHi (CO CKoOKaMu win 0e3 CKOOOK), ¢ BeruuciaeHusMu B ipeaenax 1000.
OmHOPO/HBIE BEIHMYUHBL: CIIOKCHUE U BBIYUTAHUE.

TekcroBbie 3aga4u

Pabora ¢ TekcTOBOI 3a/aueii: aHAIU3 NaHHBIX U OTHOIICHWH, MPEICTaBICHUE HAa MOJECIH, TIAHUPOBAaHUE XOJa
pelIeHus 3a/a4yu, pelreHue apu@METHUYeCKUM Croco0oM. 3ajayd Ha MOHUMAaHHUE CMBICNIA apU(pMETUYECKUX
JEUCTBUI (B TOM YHCIIe JIETICHUSI C OCTATKOM), OTHOIIEHHU («OOINbIIe — MEHbIIE HA...», «0OoJbllle — MEHbIIE
B...»), 3aBUCHUMOCTEH («KYyIUIS-TIpoja)ka», pacuéT BPEMEHH, KOJIMYECTBa), Ha CpaBHEHHE (pPa3HOCTHOE,
KpaTHOE). 3amnuch pelleH s 3a/1a4 10 ASHCTBUSM M ¢ IOMOLIBIO YUCIIOBOTO BhIpaxkeHHs. [IpoBepka perieHus u
OLIEHKa ITOJTy4YEeHHOT O pe3yJbTaTa.

Jonst BEMMYWHBL: TOJIOBHHA, TPETh, YETBEPTh, IATasl, JecsATast 4acTh B MpaKTHUecKoi curyanuu. CpaBHEHHE
JIOJIEH OQHOM BEIMYMHBL. 3a4a4Yd HAa HAXOXKIEHNUE TOJIU BEIUYNHEI.

IIpocTpancTBeHHBbIE OTHOIIEHHUSI M TeoMeTpUYecKue (PUTYyPBI

KoncrpyupoBanue reomerpudeckux Guryp (pazoueHre GuUrypsl Ha 4acTH, COCTaBJICHHE GUTYPHI U3 YacTekl).
[epumeTrp MHOTOYTONBHUKA: U3MEPEHUE, BEIYMCIICHHE, 3aIACh PAaBEHCTBA.

Wsmepenne miomaau, 3amuch pe3yibTaTa W3MEpEHHsI B KBaJIpaTHBIX CaHTHMETpax. BelumcieHue Tuionaan
MPSIMOYTOJTbHUKA (KBaJ[paTa) C 3aJIAHHBIMU CTOPOHAMM, 3aIlich paBeHCcTBa. 300paxkeHue Ha KieT4aTol Oymare
MPSIMOYTOJIFHUKA C 33/IaHHBIM 3HaYCHUEM TUIOMIA TN,

MaremaTtnuyeckasi HH(pOpMaLUs

Krnaccudukarms o6beKTOB 110 IBYM IPHU3HAKAM.

Bepnrie (ucTuHHBIE) W HeEBepHble (JIOKHBIE) YTBEP)KICHHA: KOHCTPYHpOBaHHE, IpoBepka. Jlormdeckue
paccyAeHUs CO CBA3KAMU «ECIH ..., TO ...», II03TOMY», «3HAUUT».

W3BneyeHue M HCIHOIb30BAHUE MAJs BBINOJHEHUS 3aJaHUN HMHGOpMALMM, NPENCTAaBICHHONM B TaOnuuax c
JAHHBIMU O PEAJIbHBIX MPOLIECCaX U SIBICHUAX OKPYXKAIOIIEro Mupa (HalpuMep, paclucaHue YpOKOB, ABUKEHUS
aBTOOYCOB, I10€3/10B), BHECEHHE IaHHBIX B TAOJIHUILY, IOTOJHEHUE YepTexa JaHHBIMH.

dopMaIn30BaHHOE OIIMCAHUE [10CIEN0BATEIBHOCTY ACUCTBUM (MHCTPYKLUS, [IJ1aH, CXEMa, aJlTOPUTM).
Cronbuaras muarpaMma: YTe€HHE, UCIIOIb30BAHNE JAHHBIX JUIS PELICHHs yIeOHBIX U MPAKTUYECKUX 3aad.
AJITOPUTMBl M3Y4YEHHUS MaTepuasa, BBIIOJHEHUS OOydyaloIlMX HM TECTOBBIX 3aJaHUM Ha JIOCTYIHBIX
3JIEKTPOHHBIX CpeACcTBax 00yueHUs (MHTEPaKTUBHOH IOCKE, KOMIIBIOTEPE, IPYTUX yCTPOUCTBAX).

Wzyuenne marematuku B 3 Kjacce CHOCOOCTBYET OCBOCHHUIO pslda YHUBEPCAJIBHBIX Y4YeOHBIX AEHCTBHIA:
[I03HABATEIbHBIX YHUBEPCAJIbHBIX YYEOHBIX JCHCTBUH, KOMMYHHKATHBHBIX YHHUBEPCAJIBHBIX Yy4eOHBIX
JEHCTBUMN, PETYIATUBHBIX YHHBEPCAIBHBIX YIEOHBIX NEHCTBHIL, COBMECTHON JEATEIbHOCTH.

VY obyuaromerocss OynyTr chopMUpOBaHEI CleAyIONe 0a30BbIEe JIOTHYECKHE W HCCIENOBATEIhCKUE IEHCTBUS
KaK 4acTb I103HABATEIBbHBIX YHUBEPCAIbHBIX YU€OHBIX 1€HCTBUIL:

CpaBHHBAaTh MaTeMaTH4YeCKHE OOBEKTHI (YUCIIa, BETMIHHBI, TeOMETpUIecKre (GUTypHI);

BBIOMPATH IPUEM BBIYHCIICHHS], BBIOJTHEHHS CHCTBHS,

KOHCTPYHPOBATh T€OMETPHUECKHE QUTYPHI;

KJIACCHU(HUIMPOBATh OOBEKTHl (YHCIA, BEIHYWHBL, TEOMETpPHUYECKHE (UTYpPHI, TEKCTOBBIE 3aJaddl B OJTHO
NECTBHE) 110 BRIOPaHHOMY MPU3HAKY;

MPUKHUIBIBATH Pa3MepPhl (PUTYPBI, €€ IIEMEHTOB;

MOHUMATh CMBICIT 3aBUCUMOCTEN 1 MAaTEMaTHYECKUX OTHOLICHUH, ONMCAHHBIX B 33/1a4€;

pa3nuyaTh ¥ UCIOJIB30BATh PAa3HbIC IPUEMBI U aJITOPUTMbI BHIYUCIICHHUS;

BBIOMPATh METOJ PEIIeHHs (MOJETMPOBaHUE CUTYALNH, IepedOp BapUAHTOB, UCIIOJIB30BAHNE aJITOPUTMA);
COOTHOCHUTH Ha4ajo, OKOHYAHHUE, IPOJOIKUTENbHOCTE COOBITHS B IPAKTHYECKOH CUTYallNH;

COCTaBIIAITH Psifi unces (BEINYHMH, TEOMETPUUECKUX (PUTYD) 110 CAMOCTOSTENILHO BBIOPAaHHOMY IIPaBHILY;
MOJIETIMPOBATh NPEIIOKEHHYIO IPAKTHUECKYIO CUTYAIUIO;

yCTaHaBIIMBATD MOCIEI0BATEIIEHOCTh COOBITUH, IEUCTBUM CIOKETa TEKCTOBOM 3a/1a4H.

VY obOyuatomierocst OyayT chopMHPOBaHBI CIEAYIOIIME HHPOPMAIIMOHHbIE JEHCTBUS KaK YacTh MMO3HABATEIbHBIX
YHUBEpPCAIbHBIX YUeOHBIX JCHCTBUI:

YUTATh HH(POPMALIUIO, IPEACTABICHHYIO B pa3HbIX (hopmax;

W3BJIEKAaTh U HHTEPIPETUPOBATH YHCIIOBBIE JaHHbIE, IPEICTABIICHHBIC B TA0IUIIE, HA AUArPaAMME;



3aMOHATH TAOTHIIBI CIIOKEHUS M YMHOXKEHUS, JOTIONHSTD JTaHHBIMH YePTEK;

YCTaHABIUBATh COOTBETCTBUE MEXKAY PA3TUUYHBIMU 3aMUCAMU PEIICHUS 3a1a4H;

WCIIONb30BaTh JIOMOJIHUTEILHYIO JIMTEPAaTypy (CIPAaBOYHWKH, CIOBApW) JUIS YCTAHOBJCHUS M TPOBEPKH
3HAUCHHS MATEMAaTHYECKOT0 TepMUHA (TIOHSATHS).

VY oOyuaromerocss OyayT chOpMHUPOBaHBI CIEAyIOMIME ICWCTBHs OOIIEHHS KaK 4YacTh KOMMYHHMKAaTHBHBIX
YHUBEPCAILHBIX YUEOHBIX JICHCTBUI:

HCIIOJIb30BaTh MaTEMaTHUECKYI0 TEPMUHOJIOTHIO [T OTIMCAHUS OTHOIIEHUH U 3aBUCUMOCTEN;

CTPOUTH pedeBbI€ BICKa3bIBaHUSI JUIsI pELICHUS 3a/1a4, COCTaBIISATh TEKCTOBYIO 3a/1auy;

OOBSICHATH Ha MPUMEPAX OTHOIICHHUS «00JIbIIIe — MEHBIIIE HA...», «OOJIBIIIE — MEHBIIIC B...», PABHO»;
HCIOIb30BaTh MaTEMaTHUECKYI0 CUMBOJIMKY JIJIsl COCTABJIEHUS YHCIOBBIX BBIpAXKEHUH;

BBIOMpATh, OCYILIECTBIIATh IEPEXO] OT OJHUX CAUHHUI[ M3MEPEHHS BEIUYMHBI K JPYTUM B COOTBETCTBHH C
[IPaKTHYECKOW CUTyaluel;

y4acTBOBATh B 00CYKJACHUH OITUOOK B XOJI€ U Pe3yJIbTaTe BHIMOIHEHNSI BEIYUCIICHHUSI.

VY oOyyaromerocst OynyT chopMHUPOBaHBI CIEAYIONIME JEHCTBUS CAaMOOPTaHU3allMK U CAMOKOHTPOJISI KaK 4acTh
PETryISTUBHBIX YHUBEPCAIBHBIX YICOHBIX JEHCTBUIA:

MIPOBEPSATH XOJl U PE3yJbTAT BHITIOTHEHUS JCHCTBHUS;

BECTU TIOUCK OIIMOOK, XapaKTEPHU30BaTh X U UCTIPABIITE;

dhopMynmHpoBaTh OTBET (BBIBOA), TOATBEPKAATH €T0 OO BSICHEHHEM, PacUETaMu;

BBIOMpATh ¥ MCIIOJIb30BaTh PA3IMYHbIC TPUEMBI PUKUAKK U IPOBEPKU MPABUIBHOCTH BBIYMCIICHHUS, TPOBEPSThH
MTOJTHOTY M MPAaBHJIBHOCTH 3aMTOJTHEHUS TAOJIUI] CIIOKEHUS, YMHOKEHHSI.

VY oby4arorierocst OyayT copMHpOBaHBI CICAYIONIME YMEHUS COBMECTHOM JESITEIbHOCTH:

npud pabore B TPyIIe WIM B Iape BBINOJHATh NPEUIOKEHHBIC 3aJaHus (HAXOAUTh pa3HbIe PEIICHUS,
OIPEIEISITh C MOMOIIBIO ITUPPOBBIX U aHAIOTOBBIX MPUOOPOB, H3MEPUTENBHBIX WHCTPYMEHTOB JUTUHY, Maccy,
BpeMs);

JIOTOBApUBATHCS O PACIPENEICHUH O0SI3aHHOCTEW B COBMECTHOM TPYIE, BBITOIHATH PO PYKOBOAWTENS WU
MOMYMHEHHOT 0, CAEP)KAaHHO MPUHIMATh 3aMEYaHus K CBOer pabore;

BBITIONHATH COBMECTHO MPUKUIKY U OLEHKY pe3yIbTaTa BBITIOIHEHHUS 00IIel padoTHI.

4 KJIACC

Yncaa v BeJTMIUHBI

Uwcna B mpeaenax MAJUIMOHA: YTEHHUE, 3allMCh, TOpa3psAAHOe CpaBHEeHHE ynopsaodenne. Yucmo, Gonpiiee win
MeHbIIIee JAHHOTO YHUCIIa Ha 3aIaHHOE YMCIIO Pa3psAAHBIX SAWHMII, B 3aJaHHOE YHCIIO Pas3.

Benmanaer: cpaBHeHHE 00BEKTOB IO Macce, JTHHE, IJI0MIA i, BMECTUMOCTH.

Enuaniier macce! (1IeHTHEp, TOHHA)H COOTHOIIEHUS MEXTy HUMHU.

Enunniiel Bpemenn (CyTKH, HEJENs1, MECSII, TOM, BEK), COOTHOIIECHHUS MEXTY HIUMH.

Emuanitel anuHbl  (MIUDIAMETP, CAaHTHUMETpP, AEUMETP, METp, KWJIOMETp), Iuom@aan (KBaJpaTHBIH METp,
KBaJIpaTHBII CAaHTHMETp), BMECTUMOCTH (JIUTP), CKOPOCTH (KWJIOMETpPHI B Yac, METPhl B MHUHYTY, METPHI B
cexkyHny). CooTHOIIEHNE MeX Ay ennHuaMu B ipenenax 100 000.

Jlomnst BeMUYIUHBI BpEMEHH, MacCChI, UTHHEI.

Apudmernyeckue aecTBUs

[IuceMeHHOE CITOKEeHUE, BRIYUTaHWE MHOTO3HAYHBIX YHCEN B Ipeenax MIDIHoHA. [lncbMeHHOe yMHOXEHHE,
JeNieHue MHOTO3HAYHBIX 4YHCEl Ha ONHO3HadHOoe (nBy3HauHoe) ywmcio B mpeaenax 100 000. [lemenme c
OoCTaTKOM. YMHOxeHHe u fenenue Ha 10, 100, 1000.

CaoiicTBa apu(MeTHYeCKUX JEHCTBUN W WX TPUMEHEHWE sl BhlYmMcieHwid. [loMCK 3HA4YeHWS YMCIOBOTO
BBIpAXKEHHUSI, coAepxauiero Heckonbko aerictBuil B npegenax 100 000. IIpoepka pe3yiabTaTa BBIYUCIECHUH, B
TOM YHCIIE C TIOMOIIBIO KaJIbKYIISITOPA.

PaBencTBO, cojepxkaliee HEW3BECTHBI KOMIIOHEHT apU(METHUECKOro MeWCTBUSA: 3aIlliCh, HAXOXJIECHUE
HEN3BECTHOI'0 KOMIIOHEHTA.

YMHOXKEHHE U JISIEHUE BETUYUHBI HA OJTHO3HAYHOE YHUCIIO.

TexcTroBble 3a1a4un

Pabora ¢ TekcTOBO# 3amadeld, pelieHne KOTOPO COAEPKUT 2—3 JNeHCTBUS: aHAIN3, MPEICTABICHUE HA MOJICIIH,
IUITAHUPOBAHME U 3alUCh PELICHUS, MPOBEPKA PEIICHUS U OTBETa. AHAIW3 3aBUCUMOCTEH, XapaKTEpU3YIOLIUX
MIPOIECCHI: JIBMDKEHUS (CKOPOCTh, BpEMs, MPOWJICHHBIN MyTh), paOOThl (IPOU3BOIUTEIHHOCTh, BPeMs, 00bEM



paboThl), KymIu-npoAaxu (ieHa, KOJMYEcTBO, CTOMMOCTh) M peIIeHHE COOTBETCTBYIOIIMX 3ajJad. 3aJayd Ha
YCTaHOBJICHHE BPEMEHHU (HAYalIO0, MPOJAOJKUTENbHOCTh U OKOHYaHUE COOBITHS), pacuéTa KOJMUECcTBa, pacxoaa,
W3MEHeHUs. 3aJaud Ha HaXOXICHUE JONM BEJMYWHBI, BEIMYMHBI MO €€ fose. PasHble cmocoObl penieHus
HEKOTOPBIX BUAOB M3y4eHHBIX 3anady. OdopmiieHHne peleHus 1Mo ACHCTBUSAM C MOSCHEHWEM, TI0 BOIPOCAM, C
[TOMOIIIBIO YHCIIOBOT'O BBIPAXKEHHUSL.

IIpocTpancTBeHHBbIE OTHOLIEHUS U TeOMeTPpUYeCKHe (PUTYypbI

Harnsaaasle npencraBieHns 0 CHMMETPHUH.

OKpy>KHOCTb, KpYyT: pacmo3HaBaHHe W u3o0Opaxenue. [locTpoeHHE OKpPYKHOCTH 3aJaHHOTO paauyca.
[MocTpoeHue M3ydEeHHBIX T'€OMETPUYECKUX (QHUTYp C MOMOIIBIO JIMHEHKH, YroibHHKA, HUPKYJs. PasnmuueHue,
Ha3bIBaHUE MTPOCTPAHCTBEHHBIX FreOMeTpUYecKuX Guryp (Ten): map, Ky0, HMIHHAP, KOHYC, THpaMH/IA.
KoncrpyupoBanue: pasOuenne Qurypsl Ha MOpSMOYTOJbHHKH (KBaApaThl), cocTaBieHHE GuUryp U3
MIPSIMOYTOJTbHUKOB MJTM KBaJ[PaTOB.

[epumerp, rutomans GUrypsl, COCTABICHHOW U3 JBYX — TPEX MPSIMOYTOJIBHUKOB (KBaIpaToB).
MaremaTnuyeckasi HH(pOpMaLUs

Pabora ¢ yTBepKAeHUSMH: KOHCTPYHPOBAaHHE, MPOBEpPKa HCTHHHOCTH. COCTaBlieHWE M TIPOBEPKa JIOTHUECKIX
paccyXJeHUM Mpy pelIeHUH 3a1a4.

JlaHHbIE 0 peanbHBIX MPOIIeccaxX U SABICHHUIX OKPYKAIOIEro MUpa, MPEACTaBICHHbIE HAa TUarpaMMax, cxemax, B
Tabnunax, Tekcrax. COOp MaTeMaTHYECKUX JAHHBIX O 3aJaHHOM OOBbEKTe (UHCiIe, BEIMUUHE, FCOMETPUICCKON
¢urype). [Mouck nadopmarmu B cripaBoyHOM utepatype, MutepHere. 3anvchk HHGOpMANUU B TPEIIIOKEHHOMN
TaOJUIle, Ha CTONIOYATOM JrarpaMmme.

JocTymHble 37IEKTPOHHBIE CPEACTBA 00y4YeHUs, TOCOOUS, TPEHAXKEPHI, NX MCIOJIB30BAHHE MO/ PyKOBOACTBOM
nemarora U camocrosrtenbHoe. [IpaBuia Ge3onacHoi paboThl ¢ 3JIEKTPOHHBIMH MCTOYHHKAMHU WH(OpMAIMH
(anexkrpoHHast ¢opma ydeOHHMKA, SJIEKTPOHHBIE CIIOBapH, oOpa3oBaTeNbHbIE CAWHTHl, OPUEHTUPOBAHHBIC HA
00y4aroIIMXCs Ha4aIbHOI'O 00IIEro 00pa3oBaHus).

AJITOPUTMBI PELIEHUS] U3YUEHHBIX YUEOHbBIX U IPAKTUYECKUX 3a7au.

Wzyuenne marematuku B 4 Kjacce CHOCOOCTBYET OCBOCHHUIO pslld YHUBEPCAJIBHBIX Y4YeOHBIX JEHCTBHIA:
[I03HABATEIbHBIX YHUBEPCAJIbHBIX YUEOHBIX [JEHCTBUM, KOMMYHMKATHBHBIX YHUBEPCAJIbHBIX YU€OHBIX
JEHCTBUMN, PETYIATUBHBIX YHUBEPCATHHBIX YICOHBIX NEHCTBUMA, COBMECTHON JESITEIHLHOCTH.

VY obyuatomerocst OyayT chopMHUpOBaHBI CIeayrone 0a30BbIe JIOTHYECKHE M HCCIIENOBATENbCKUE JEHCTBUS
KaK 4acTb I103HABATEIIbHBIX YHUBEPCAIBHBIX YU€OHBIX 1€HCTBUIL:

OpPHEHTHPOBATHCSI B H3YYEHHOM MaTeMaTHYECKOM TEPMHHOJIOTHM, HCIIONb30BaTh €€ B BBICKA3BIBAHUAX U
paccyKAeHUsIX;

CpPaBHHBATh MaTeMaTH4YeCKHUE OOBEKTHl (YUCIa, BEIUYHMHBI, [€OMETPUYECKUE (PUTYpBI), 3alUCHIBATH IPU3HAK
CPaBHEHHS;

BbIOMpPATh METOJ PEIIECHHs MaTeMaTHYecKod 3aiayd (AJIrOpUTM AeHCTBUSA, NPUEM BBIYMCIEHHS, CIOCO0
pelIeHus, MOAEINPOBaHUE CUTYAIIUH, TIEpe0op BapUaHTOB);

00HapyXMBaTh MOJEIN U3yUCHHBIX T€OMETPUUECKUX (UTYDP B OKPYKAIOLIEM MUPE;

KOHCTPYHMPOBATh F€OMETPUUECKYI0 (hUTypy, 00IaNarollyto 3aJaHHBIM CBOWCTBOM (OTPE30K 3aJaHHOW MJIMHBI,
JIOMaHast onpenenEéHHON IJIMHBI, KBaIpaT C 3aAaHHBIM [IEPUMETPOM);

KIIACCU(HUIIPOBATh O0BEKTHI TI0 1—2 BRIOpaHHBIM MTPU3HAKAM;

COCTaBIISITh MOJIETIb MaTEMaTHUECKOHN 3a1a4H, IPOBEPATH €€ COOTBETCTBUE YCIOBHAM 3a1a4H;

OIPEIENATh C TMOMOIIBI0 HU(POBBIX M aHAJOrOBBIX NMPHOOPOB: Maccy HpeaMeTa (3JEKTPOHHBIE U THPEBbIE
BECHI), TeMmmepaTypy (TpadyCHHK), CKOPOCTb JBHXXEHHsS TPAaHCIOPTHOIO CpeAcTBa (MakeT CIHIAOMETpa),
BMECTUMOCTH (M3MEPUTEIBbHBIE COCYIbI).

VY obOyuatomierocst OynyT chopMHPOBaHBI CIEAYIOIIME HHPOPMAMOHHbIE AEHCTBUS KaK YacTb O3HABATEIbHBIX
YHHMBEPCAIbHBIX Y4eOHBIX ACHCTBUI:

MPEACTAaBIATh MH(POpMALNIO B pa3HbIX (hopMax;

W3BJIEKAaTh U HHTEPIPETUPOBATH HHPOPMALHMIO, IPEICTABICHHYIO B TabJIMIIe, HA THarpaMMe;

UCIOJIB30BAaTh CIPAaBOYHYIO JINTEpATypy Uil MOoMcKa MHGOpMauud, B TOM uHcie MHTepHEeT (B YyCIOBHSIX
KOHTPOJIMPYEMOI'0 BBIXO/1A).

VY oOyuaromerocss OyayT chOpMHUPOBaHBI CIlEAyIOIIME EWCTBHs OOILEHHS KaK 4YacTb KOMMYHHMKAaTHBHBIX
YHUBEpPCAIBHBIX YUeOHBIX JEHCTBUI:



HCIIOIb30BATh MATEMATHUYECKYIO TEPMUHOIOTHIO JIJIS 3AITUCH PEIICHUS MPSIMETHOMN WU MPAKTUIECKON 3a/1auM;
MPUBOIUTH MTPUMEPBI X KOHTPIPUMEPHI JJIS IOATBEPIKICHHS UIIH ONIPOBEP)KEHHS BHIBO/IA, THTIOTE3HI;
KOHCTPYHMPOBATh, YUTATH YUCIOBOE BHIPAKCHHE;

OIUCHIBATH MPAKTHIECKYIO CUTYAIIUIO C HUCIIONTh30BAHUEM U3YUEHHON TEPMUHOIOTHH;

XapaKkTepH30BaTh MATEMATHUECKHE O0BEKTHI, SIBIICHHUS U COOBITHS C MOMOIIBIO N3YUEHHBIX BETUYNH;
COCTaBIIATh MHCTPYKIUIO, 3alIUCBIBATH PACCYKICHUE;

WHUIIUMMPOBATDH O6CY)KI[CHI/IC Pa3HbIX CHOCO6OB BBITTOJIHCHU S 3aJaHHA, IIOUCK OHH/I6OK B pCHICHUMU.

VY obyuatomerocst 0yayT copMHPOBAHbI CIACAYIOIINE ICHCTBHS CAMOOPTaHU3AIMN M CAMOKOHTPOJISL KaK 4acTh
PETYISITUBHBIX YHHUBEPCATBHBIX YUeOHBIX TEHCTBUN:

KOHTPOJIUPOBATh MNPABUJIBHOCTL W IMOJJHOTY BBIIIOJIHCHUA aJIIOpHUTMa apI/I(l)MCTI/I‘-ICCKOFO ﬂeﬁCTBHH, peuICHuA
TEKCTOBOH 3a7a4YH, TOCTPOCHHS TEOMETPUUICCKON (DUTYPhI, H3MEPEHHUS;

CaMOCTOSITENBHO BBIIIOJIHATH IPUKHUJIKY U OLIEHKY Pe3ysbTaTa U3MEPEHUN;

HAXOJIUTbh, UCTIPABIISATh, TPOTHO3UPOBATH OMMOKK M TPYJHOCTH B PELICHHH yueOHOH 3a1a4H.

VY oOy4aromierocst OyayT copMUpOBaHbI CICAYIONINE YMEHUS COBMECTHOMN JCITEIBHOCTH:

y4acTBOBATh B COBMECTHOMW JIEATEIHHOCTH: IOTOBAPUBATHLCS O CIIOCOOE PEIICHHUs, PACTIPEACIIATh paboTy MEX Iy
qjleHaMH TPYInbl (HAampuMmep, B ClOydae pelreHus 3agad, TpeOyrommx mepebopa OONBIIOro KOIMYECTBA
BapUaHTOB), COTJIACOBBIBATh MHEHHS B XOJI€ ITOMCKA JIOKA3aTelIbCTB, BHIOOPA PAI[MOHAIBLHOrO CI1oco0a;
A0oroBapmBaTbCd C OJHOKIIACCHUKaMU B XOIC€ OpraHu3alnu HpOCKTHOf/i pa6OTI)I C BCJIIMYMHAMU (COCTaBHeHHe
pacnucanusi, TOACUET JICHET, OIeHKa CTOMMOCTH W TTOKYIIKH, TPUOIIMKEHHAS OIIEHKA PACCTOSHUHN ¥ BpEMEHHBIX
WHTEPBAJIOB, B3BCIIMBAHKE, H3MEPEHHE TeMIIEpaTyphl BO3/IyXa M BOJbI), TEOMETPUUECKIUMHU (urypamu (BoIOOD
(OpMEI 1 JeTalel pu KOHCTPYHPOBAHHUH, PACUET U pa3MeTka, IPUKHIKA U OIeHKa KOHEYHOTO Pe3yibTaTa).

3.Temarndyeckoe NJIAHUPOBAHUE YYeOHOT0 Kypca

1 kaace
Ne HauMeHoBaHuUe pa3fesioB U TeM KonunuecTBo

4acoB
Paznen 1. Uucsia U BeJTHYHHBI 27
11 UYwucna ot 1 10 9 13
1.2 UYwucna or 0 1o 10 3
1.3 UYmcna or 11 jo 20 4
14 Jlmnaa. 3mepenne JIHHB 7
Pa3znen 2. Apudmerudeckue aeiicTBHS 40
2.1 CroxeHre U BRIYMTaHKE B ripenenax 10 11
2.2 Cii0)KeHHE 1 BbhIUMTaHKE B Ipeaeaax 20 29
Paznen 3. TexcroBble 3a1a4un 16
Pa3nen 4. [IpocTpaHcTBeHHbIE OTHOIIIEHUSI H TeOMeTpHYecKHe (PUrypbl 20
4.1 [IpocTpaHCTBEHHBIE OTHOIICHUS 3
4.2 I'eomerpudeckne GUTYpPHI 17
Pa3znen 5. MaremaTnueckasi nHgopManusi 15
5.1 XapakTepucTuKa 00beKTa, TPyl 00bEKTOB 8
5.2 Taomumet 7
[loBTOpEHME PO IEHHOT0 MaTepraIa 14

Hroro: 132

2 kJjace
Ne HaumeHoBaHHe pa3gesioB H TeM KoaunuecTBo

4acoB
Paznen 1. Uncsia u BeJTHYHHBI 19
1.1 Yucna 9
1.2 Benuannsl 10
Pa3zpnen 2. Apudmerndeckue aelicTBUS 56
2.1 CJi0KeHrEe U BEIYUTAHUE 19
2.2 VYMHOKEHHE U eIICHHE 25
2.3 Apudmernueckre aeiictBus ¢ ynciaamu B npegenax 100 12




Pasnea 3. TekcToBEIE 3a71a4n

11

Paznea 4. [IpocTpaHcTBeHHbIE OTHOLEHNSI H TeOMeTpHYeCKHe (PUTypbl 19
4.1 I'eomerpuueckue Guryps 10
4.2 ['eomerpuyeckne BENHYNHBI 9
Paznea 5. Marematnueckas nugopmanust 14
IToBTOpEHKE NIPONIEHHOrO MaTepUaia 9
HToroBslii KOHTPOJIb (KOHTPOJIEHBIC M ITPOBEPOYHBIE PabOThI) 8
Hroro: 136
3 kaace
Ne HaumenoBanmue pa3aeioB U TeM KoanyectBo
4acoB
Paznen 1. Yucsia u BeJTUYHHBI 18
1.1 Uucna 10
1.2 BenuunHbl 8
Pa3znen 2. Apudpmeruueckue aeiicTBUS 47
2.1 Brruncnenus 40
2.2 UncnoBble BIpaKEHUS 7
Paznen 3. TexkcToBble 3a1a4un 23
3.1 Pabota ¢ TekcToBOM 3a1auei 12
3.2 Pewrenue 3anau 11
Paznen 4. [IpocTpaHcTBeHHBIE OTHONIEHUSI 1 TeOMeTpUUecKHEe (PUrypsol 22
4.1 I'eomerpuueckne GuUrypsl 9
4.2 ['eomerpuaeckne BENHYNHBI 13
Paznea 5. MaremaTnyeckasi uH(popManus 15
IToBTOpEHUKE MPOITAEHHOrO0 MaTepraa 4
HToroBerit KOHTPOJIb (KOHTPOILHBIE U IPOBEPOUHBIC pabOTHI) 7
HUroro: 136
4 kaace
Ne HaumeHoBaHMe pa3nesioB U TeM Koanuecr
BO YacOB
Paznen 1. Unucsia u BeJTHYHHBI 23
1.1 Uncna 11
1.2 Bennunabl 12
Pa3znen 2. Apudmerudeckue aeiicTBHS 37
2.1 Beruucnenuns 25
2.2 UricnoBble BBIpAKEHUS 12
Pa3nen 3. TekcToBble 32124 20
Pasznen 4. [IpocTpaHcTBeHHBbIE OTHONIEHUS M reoMeTpuieckue Gurypbl 20
4.1 I'eomerpudeckne GUTYpPHI 12
4.2 ['eomerpudeckne BeMHUUHBI 8
Pa3znen 5. Marematnueckasi nngopManusi 15
IToBTOpEHME MPOIICHHOrO MaTepraa 14
WToroBelit KOHTPOH (KOHTPOIBHBIE U IPOBEPOYHBIE paOOTHI) 7
HWroro: 136




