[punoxkenre k OCHOBHOM 00pa30BaTEIIBHOM MPOrpaMMe
HavanpHOro oduiero odpazosanus MAOY HTT'O «COL Nel»,
yTBepkaeHHoH npukazom Nel88 or 31.08.2023

23. Pa6o4yas nporpamMmma 1no yye6Homy npeameTty «MaTeMaTUKa».
23.1. Pabouast mporpamma no yuebHOMY mpeaMery «Matemaruka» (mpeamerHast 001acTh

«Matematnka u I/IH(l)OpMaTI/IKa») (L[anee COOTBCTCTBCHHO - MpOrpaMMa Mo MaTeMaTHuKe, MaTeMaTI/IKa)
BKJIFOYACT MOJACHUTCIBbHYIO 3aIlHMCKYy, COACPKaHHC 06yquH${, IJIAaHUPYEMBIC PE3YyJIbTAThl OCBOCHUA
IporpaMmsal 10 MaTEMaTHUKE.

23.2. [MosicHuTENbHAS 3alKMCKa OTpaXKaeT OOIIHME IENH W 3aJadd U3YYeHUsS MAaTEeMAaTHKH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakkKe MOAXOAbI K OTOOPY COAEpKaHMS M IIIaHHPYEMBIM
pe3yibTaTaM.

23.3. ConmepxaHre  OOY4YeHHS  PAaCKpbhIBAaCT  COJCpIKATEIbHBIC  JIMHUH,  KOTOPBIC
npeIaraloTcs JUisi 00s3aTeIbHOr0 M3y4eHUs B KaXJIOM KJAacce Ha YPOBHE HA4ajJbHOrO OOIIEro
obpaszoBanus. ComepkaHue OOy4eHHs B KaXKIOM KJIacCe 3aBEpIIACTCS MEPEYHEM YHUBEPCAJIbHBIX
yueOHBIX JEHCTBHM (TO3HABATENHHBIX, KOMMYHHKATUBHBIX W PETYIATHBHBIX), KOTOPBIE BO3MOKHO
(GopMHPOBaTh CPEICTBAMU MATEMATHKH C Y4ETOM BO3PACTHBIX OCOOCHHOCTEH OOydaroIuxcs Ha
YPOBHE HaYaJIbHOIO 00IIero 00pa3oBaHMs.

23.4. [Inanupyempie pe3ynbTaTbl OCBOGHHMS IPOrpaMMbl IO MaTEMaTHUKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMETHbIE pPe3yNbTaThl 3a Bech MEpHOoJ] OOy4deHHs Ha ypPOBHE HadalbHOIO
o61iero oOpa3oBaHus, a TAKKE MPEAMETHBIE JOCTHKEHUS 00YyUYaIOIIErocs 3a KaXAplid o1l 00ydeHHs .

23.5. [TosicHuTEenbHAS 3aIIUCKa.

23.5.1. [IporpaMmma 1Mo MaTeMaTWKEe Ha YpPOBHE HAdYaJIbHOIO OOIIEro 00pa3oBaHUS
COCTaBJICHA HAa OCHOBE TPeOOBaHWII K pe3yabTaTaM OCBOCHHUS MPOrpaMMBI HAYajIbHOTO OOIIEro
obopazopanust PI'OC HOO, a Tawke OpHEHTHpOBaHA Ha IIEIEBBIE IIPHUOPUTETHI JTYyXOBHO-
HPAaBCTBEHHOI'O DPAa3BUTHs, BOCIHHUTAHUS M COIHMAIHM3AUN OOydYaromuxcs, cQOpMyIUpOBaHHBIC B
paboueii mporpamMme BOCITUTAHUS.

23.5.2. Ha ypoBHe HawampHOro oOmero oOpa3oBaHHs H3Y4YCHHE MATEMATHKH HMEET
oco0oe 3HaueHHWE B pa3BUTHM oOOyuwaromierocs. [IpHoOpeTéHHBIE MM 3HAHUS, OIMBIT BBHITIOTHEHHS
NPEeAMETHBIX M YHHUBEPCANBHBIX JISWCTBUH Ha MaTeMaTHYeCKOM MaTepHuale, IepBOHAYAIbHOE
OBJIa/ICHHE MaTEeMaTHUECKUM SI3BIKOM CTaHYT (yHIAMEHTOM O0Y4YEeHHUS Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3oBaHHs, a Takke OyAyT BocTpeOOBaHbI B XHM3HHU. [IporpamMma mo maremaTvke Ha YpOBHE
HAYaJIbHOTO 0O0IIero oOpa3oBaHMsA HANpaBlieHa HAa JOCTH)KEHHE CIEAYIOHNIMX 00pa3oBaTelbHBIX,
Pa3BUBAIOILMX LIEEH, a TaKKe 1Ieell BOCTIUTAHUS:

OCBOCHME HAYQJIbHBIX MAaTEMaTHUYECKUX 3HAHUH - MOHMMaHHWE 3HAYEHHs BEJMYMH M CIIOCOOOB
UX M3MEPEHUs], UCIONb30BaHNE apHU(PMETHUECKUX CIIOCOOOB JUIsl pa3pelleHus] CIOKETHBIX CHTYyalui,
CTaHOBJICHHE YMEHHMSI peliaTh ydeOHbIe M NMPaKTHUECKUE 3a7a4dl CPeICcTBAaMH MaTeMaTHKH, paboTa ¢
AITOPUTMAaMH BBITIOJHEHUS apUpMETHIECKUX eHCTBUM;

dhopmupoBanre (GyHKITHOHATHHOH MaTeMaTHYeCKOW TPaMOTHOCTH OOYyYaromerocsi, KOoTopas
XapaKkTepu3yercss HAJIWYHEM Y HEro OIbITa pEeHIeHHs Y4eOHO-TIO3HABATENbHBIX H y4eOHO-
MPAaKTHYECKUX 3ajad, MOCTPOCHHBIX HA TMOHWMAHWHA W TPUMEHEHUH MAaTEeMAaTHYECKHX OTHOIICHUMA
(«gacTh-11€710€», «OOJBIIE-MEHBIIE», «PaBHO-HEPABHO», «IOPSIOK»), CMBICIa apHPMETHUECKHX
JecTBUH, 3aBucHMocTel (paboTa, ABIKEHHUE, TIPOIOKUTETBHOCTE COOBITHA);



obecrieueHre MaTeMaTHIEeCKOr0 Pa3BUTHSI 00YJaIOIIErocs - CHIOCOOHOCTH K MHTEIUEKTYaTbHOM
JIeSITEIIEHOCTH, TPOCTPAHCTBEHHOTO BOOOpPa)KEHUS, MATEMaTHUECKOH peud, POpMUPOBAHHE yMEHHS
CTPOHMTH PpaCCyXJICHHUs, BBIOMpATh apryMEHTALUIO, pa3iuyaTh BepHble (MCTHHHBIC) M HEBEPHBIC
(JTOKHBIE) YTBEPIKACHHS, BECTH TIOMCK MH(OPMAIIHH;

CTaHOBJICHHC y'-IC6HO—HO3HaBaTCJ'IBHLIX MOTHBOB, HHTCpECa K HUIYUCHHUIO W MNPUMCHCHUIO
MAaTCMAaTUKH, BaXHECHUINIMX KayecTB HHTeHJ’IeKTyaJ’ILHOﬁ ACATCIIBHOCTUA. TCOPETUYCCKOTO U
MNPOCTPAaHCTBCHHOI'O  MBINUICHH, B006pa)KeHI/IH, MaTeMaTH4YeCKON peuu, OPUCHTUPOBKU B
MAaTEMATUYCCKUX TCPMHUHAX U TIOHATHUAX.

23.5.3. B ocHOBe KOHCTpYHMpOBaHUsS COAEp KaHHS W O0TOOpa TUIAHUPYEMBIX Pe3yTbTaTOB
IporpaMMBl TI0 MaTeMaTHUKE JEeXKaT CIEeAYIOIHe IEeHHOCTH MAaTeMaTHKH, KOPPEIUpYIOUIHe CO
CTaHOBJICHHEM JINYHOCTH 00Y4aIomerocs:

MOHUMAaHNE MAaTeMAaTUYECKUX OTHOIICHUH BBICTYIAET CPEICTBOM TO3HAHUS 3aKOHOMEPHOCTEH
CYILIECTBOBaHHUS OKPY)KAIOILEro Mupa, (hakToB, MPOLIECCOB U SABJICHUM, MPOUCXOAANIMX B IPUPOJC U B
obiiecTBe (HampuMep, XPOHOJIOTHsS COOBITHH, TPOTHKEHHOCTH 10 BPEMEHH, 00pa30BaHHE IEIOr0 U3
yacTel, u3MeHenrne GopMbl, pasmepa);

MaTeMaTHYeCKHEe MPEACTABICHUS O YUCIAX, BEJIMYMHAX, TEOMETPHUECKUX (DUTYpaxX SIBISIOTCS
YCIIOBHEM LEJIOCTHOTO BOCHPHUSTHS TBOPEHHU TNPHPOIBI M ueloBeKa (MAMSATHUKH apXUTEKTYPHI,
COKpPOBHIIIA MICKYCCTBA M KYJIbTYPbI, 00BbEKTHI IPUPOJIBI);

BJIaICHUC MATCMATUYCCKUM A3BIKOM, 3JICMCHTAMHU AJIT'OPUTMHUYCCKOI'O MBINUICHHUA MO3BOJIACT
06yqa}01ueMyc;1 COBCPLHICHCTBOBAT KOMMYHUKATUBHYIO ACATCIBLHOCTDH (apFYMeHTI/IpOBaTB CBOIO
TOYKY 3pCHUA, CTPOUTH JIOTHMYCCKHUC LICIIOYKHU paCC}’)KI[GHHfI, OImpoBeprarb MWJIW MNOATBCPIKAATH
HCTUHHOCTDH Hpe,I[HOJ'IO)KCHI/ISI).

23.5.4. Ha ypoBHe HagaipHOTO 001II€ro 00pa3oBaHUsl MaTeMaTHYeCKue 3HAHUS U YMEHHS
OPUMEHSFOTCSI O0YYaIOIIMMCSl MPH W3YYECHHH JPYrHX YYeOHBIX NPEAMETOB (KOJMYCCTBEHHBIC H
MPOCTPAHCTBEHHBIC XapaKTEPUCTUKH, OICHKH, Pacd€Thl M MPHUKHUJKA, WUCIOIB30BaHUE I'padUIecKhx
dopm mpencrasienns uHdGopmaimn). [IpuoOpeTéHHbIC 00YUYaONMMCS YMEHUSI CTPOUThH AJITOPHUTMBI,
BBIOMPATH palMOHANBHBIE CITOCOOBI YCTHBIX W MHUCHMEHHBIX apH(pMETHYECKUX BBIYUCIICHHN, TIPUEMBI
MPOBEPKU TPaBUIIBHOCTH BBITIONHEHHS JEHCTBUH, a Takke pa3iiueHHe, Ha3blBaHHE, M300pakeHHe
TeOMETPUIECKUX (UTYP, HAXOXKICHHE TEOMETPUYECKHUX BETWYWH ([IMHA, TEPUMETpP, ILIOIIA/Ih)
CTAQHOBSATCS MOKa3aTesIMH C(HOPMUPOBAHHON (YHKIIMOHAIBHOW TPaMOTHOCTH OOydYarolerocss
MPEITOCHLUIKOM YCIENHOro AabHEHIIEro 00y4eH s Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHus.

23.5.5. [Inanupyemble  pe3ynbTaThl  OCBOGHHMSI ~ NPOTpaMMbl 1O  MaTeMaTHKe,
NPEACTaBICHHBIE TI0 TogaM OOYYEHHSs, OTpaXKaloT, B MEPBYIO odepenb, MpeAMETHBbIE JOCTHKEHUs
oOyuaromierocsi. Taxke OHU BKIIIOUAIOT OTACNBHBIC PE3YNIBTAThl B 00JACTH CTAHOBJICHHS JTMYHOCTHBIX
Ka4ecTB U METalpeAMETHBIX ACHCTBUN M YMEHHH, KOTOPbIE MOT'YT OBITh JOCTUTHYTHI Ha 3TOM 3Tale
o0yueHwus.

23.5.6. OO01ee 4nciI0 9acoB, PpEKOMEHOBAHHBIX U U3YYeHUS MaTeMaTHKH - 540 qacos:
B 1 kmacce - 132 yvaca (4 gaca B Hemenmro), Bo 2 kinacce - 136 gacos (4 gaca B Hezmeno), B 3 knacce - 136
yacoB (4 gaca B Hezmenro), B 4 kimacce - 136 gacos (4 gaca B HEZENTO).

23.5.7. OcHOBHOE copepKaHue OOYYCHHS B IIPOrpaMMe IO MaTeMaTHKE IMPEACTaBICHO
pazmemamu. «Umcima W BEIMUMHBD, «ApudMeTHUECKHE IeHCTBUS», «TeKCTOBBIE 3amadm»,
«IIpocTpaHCTBEHHBIC OTHOIICHHUS M reoMeTpuieckrue QUrypoi», «MaTemaTndeckass HHPOPMALIHS».

23.6. Conepxxanue oOyuenus B 1 kacce.



23.6.1. Yucia 1 BETHYUHEIL

23.6.1.1. UYucna or 1 1o 9: paznuuenue, urenue, 3anuch. Exununa cuéra. Jlecsatok. Cuér
MPEIMETOB, 3aIUCh pe3yabTaTa nudpamu. Yucio u nudpa 0 npu u3mepeHnn, BEIYUCICHUN.

23.6.1.2. Yucna B mnpenmenax 20: yrteHue, 3amuch, cpaBHeHue. OIHO3HAYHBIE W
JIBY3HAUYHbIC YMCIa. Y BelndeHne (YMEHBIICHNE) YMCIa HA HECKOJIBKO SIMHUIL.

23.6.1.3. Jimaa u e€ m3MepeHue. EAWHWIBI AMWHBI W yCTAaHOBIEHHE COOTHOIICHUS
MEKIY HUIMHU. CAHTUMETP, TCIUMETP.

23.6.2. Apudmernyeckue qeiCTBUSL.

23.6.2.1. Cnoxenne M BbluMTaHue uucen B mnpeaenax 20. HaspaHus KOMIIOHEHTOB
NIEHCTBUM, PE3yIbTATOB JCHCTBUMA CIIOKCHHS, BBIUMTAHUSA. BhUMTaHWE Kak JCHCTBHE, 0OpaTHOE

CIIOXKEHHIO.
23.6.3. TekcToBbIE 3a7a4H.
23.6.3.1. TekcroBas 3amaya; CTpYKTYpHBIE 3JE€MEHTHI, COCTaBJIEHHE TEKCTOBOW 3aJadu

o o0pa3iy. 3aBUCUMOCTh MKy JIaHHBIMA M UCKOMOW BEIMYMHOW B TEKCTOBOW 3ajade. PereHue
3aJa4 B OJIHO JCHCTBHE.

23.6.4. [IpocTpaHcTBEeHHBIE OTHOIIEHHS U T€OMETPHUECKHE (PUTYPHL.

23.6.4.1. Pacronokenrie mnpeaMeToB W OOBEKTOB HA IIIOCKOCTH, B IPOCTPAHCTBE,
YCTaHOBJICHUE TIPOCTPAHCTBEHHBIX OTHOIICHHIA: KCIICBA-CIIPaBay», KCBEPXY-CHU3YY», KMEKIY».

23.6.4.2. l'eomerpuueckne  Qurypel:  pacno3HaBaHWE  Kpyra,  TPEYTOJIbHUKA,
HpsSMOYTOJIbHUKA, oTpe3ka. [locTpoeHne oTpeska, KBajapaTa, TPEYroJIbHUKA C TOMOIIBIO JIMHEHKH Ha
JHCTE B KIETKY. M3MepeHne IITMHbI 0Tpe3ka B CAHTUMETPaXx.

23.6.5. Maremaruyeckast HHGOpMALIHL.

23.6.5.1. COop maHHBIX 00 00OBekTe Mo 00pa3ily. XapaKTePUCTHKA O0BEKTa, TPYIIIbI
00bekTOB (KomuuecTBo, (opma, pasmep). I pynmupoBka 06bEKTOB 110 33 JaHHOMY ITPHU3HAKY .

23.6.5.2. 3aKOHOMEPHOCTH B PSAY 33JaHHBIX OOBEKTOB: €€ OOHapyKeHHE, POJOIKEHNE
psna.

23.6.5.3. Bepuble (vcTHHHBIC) M HEBepHbIC (JIOXKHBIC) MPEAJIOKEHHS, COCTaBJICHHBIC
OTHOCHTEJBHO 3aJIJaHHOT0 Habopa MaTeMaTHYECKUX OOBEKTOB.

23.6.5.4. Urenue tabnuipl, copepxkaiieii He Oonee 4 naHHbIX. M3BieueHue NaHHOTO W3
CTPOKH WJIM CTOJOIa, BHECEHUE OJJHOT0-ABYX JAHHBIX B TaOnuily. UTeHHe pUCYHKA, CXEMBI C OJJHIM-
JIBYMsI YHCITOBBIMHU JTAHHBIMH (3HAYEHHUSIMHU JAHHBIX BEJHUHH).

23.6.5.5. JByx-Tp€XIIaroBple MHCTPYKIIMH, CBS3aHHBIE C BBIYHCICHHUEM, W3MEpPEHHEM
JUTHHBI, N300pakeHUEM TeOMEeTPUIECKON (PUTYPHI.

23.6.6. W3yuenne matematukn B 1  Kimacce  CIOCOOCTBYET  OCBOCHHMIO — Ha
IPONENEBTUYECKOM YpPOBHE pAla YHHUBEpCAJIbHBIX y4YeOHBIX JCHCTBUI. I103HABaTENbHBIX
YHUBEpPCAIBHBIX Y4YeOHBIX JeWCTBHI, KOMMYHHMKATHBHBIX YHHBEPCAIBHBIX YUEOHBIX JEHCTBUH,
PETYISITUBHBIX YHHBEPCANBbHBIX YYeOHBIX JISHCTBUH, COBMECTHOU JESTENBHOCTH.



23.6.6.1. VY oOy4aromerocss OyayT cOpMHUpPOBaHBI CIEAYIOIINE 0a30BbIC JIOTUYECKHE U
HCCIIEIOBATENLCKUE JIEWCTBUS KaK YacTh IIO3HABATENBHBIX YHUBEPCAIBHBIX YUCOHBIX ICHCTBUI:

HaOMI0aTh MaTeMaTHYeCKue OOBEKTHI (YHCIa, BEIMYMHBI) B OKPYKAIOIIEM MHPE; HaXOIMTh
of1ee 1 pa3JIMuHoe B 3aUCH apu()METUYECKUX JCHCTBHIA;

Ha0JI01aTh JEHCTBIE U3MEPUTENBHBIX TPHOOPOB,;

CpaBHHUBATh JjBa 00BEKTA, /[Ba YNCIIA,

pacrpenesnsiTb 00bEeKThI Ha IPYIIIbI 10 33JaHHOMY OCHOBAHHUIO;

KOIIMPOBAaTh N3y4CHHBIE (GUTYPBI, PUCOBATH OT PYKH 110 COOCTBEHHOMY 3aMbICIY;
IIPUBOIUTH IIPUMEPHI YHCEIl, TEOMETPUUECKUX PUTYD;

coOIroIaTh TOCIE0BATENBHOCTD ITPH KOJTMYECTBEHHOM H MOPAIKOBOM CUETE.

23.6.6.2. VY oOyugaromerocs OynyT chopMHpOBaHBEI clienytone HH()OpMaIMOHHEIE
JIEMCTBUS KaK YacTh MO3HABATENBHBIX YHHUBEPCANBHBIX YUE€OHBIX ICHCTBUI:

MOHUMATh, YTO MATEMATHUECKUE SIBJICHUS MOT'YT OBITh TIPEACTABIICHBI C MMOMOIIBIO Pa3IMYHbIX
CPEJICTB: TEKCT, YMCIIOBAs 3alUCh, TA0IUIA, PUCYHOK, CXEMa,

YUTATh TAOJMILy, U3BJIEKATh HH(OPMALIMIO, IPEACTABICHHYIO B TAOJIUYHON PopMme.

23.6.6.3. VY obyuatomerocst 0y1yT chOpMHUpPOBaHbI CIEAYIOIINE ICHCTBUS OOLICHUS KaK
4aCTh KOMMYHHUKAaTHBHBIX YHUBEPCAIBHBIX Y4eOHBIX JACHCTBHIA:

XapaKTepU30BaTh (OIMCHIBATH) YHCIIO, TEOMETPUYECKYI0 (HTrypy, MOCIEA0BATEIBHOCTh W3
HECKOJIBKUX YHCEI, 3alICaHHbIX 10 TOPAAKY;

KOMMEHTHPOBATh XOJl CPABHEHUS ABYX OOHEKTOB;

OMUCHIBaTh CBOMMU CJIOBAMHU CHOKETHYIO CUTYALUIO0 U MaTEMAaTHYECKOE OTHOLIEHHWE BEIUYHH
(4mcen), ONKMCHIBATH MOJIOKEHUE MIPEIMETa B IPOCTPAHCTBE;

pas3nuyaTh U UCIOIb30BaTh MATEMATHUCCKUE 3HAKH;
CTPOUTH MPEIIOKEHNSI OTHOCUTENBHO 33JJaHHOr0 Habopa 00bEKTOB.

23.6.6.4. Y  oOywaromerocss  OymyT  chopMHpOBaHBl  Clenymouye  AedHcTBUs
CaMOOPIaHU3aLNH ¥ CAMOKOHTPOJISI KaK YaCTh PEryJISSTUBHBIX YHHBEPCATIbHBIX YUCOHBIX ICHCTBHMA:

NpPUHUMATh Y4eOHYIO 3a/1a4y, yaep KUBaTh €€ B MpoLiecce esITeNbHOCTH,;
JEWCTBOBATH B COOTBETCTBHH C MPEJIOKEHHBIM 00pa31oM, HHCTPYKIIHEH;

IPOSIBJISITH MHTEPEC K MPOBEPKE PE3yIbTATOB PELICHHs y4eOHOH 3a1auM, C IIOMOIIBIO YUUTEIs
yCTaHaBJIMBAaTh IPUYMHY BO3HUKILIEH OMIMOKH U TPYIHOCTH,;

HPOBEPSATH PABUILHOCTb BBIYUCICHHS C TIOMOIIBIO APYroro Npuéma BBIIIOTHEHUS JeiCTBHS.
23.6.6.5. CoBMecTHas AESTENbHOCTD CIIOCOOCTBYET (DOPMUPOBAHHUIO YMEHHIA:

y4aCTBOBaThH B HapHOfI pa60Te C MaTeMaTU4YCCKUM MaTCpraioM, BBIIIOJIHATL IIpaBUJIa
COBMECTHOM ACATCIIBHOCTHU. NOIrOBapUBATHCA, CUUTATBCSA C MHCHHEM napTHépa, CIIOKOMHO U MHPHO



paspemarh KOH(IUKTHL.

23.7. Conep:xanue oOy4deHus BO 2 Kiiacce.
23.7.1. Yucna ¥ BETMYUHEI
23.7.1.1. Uucna B mpenenax 100: dreHuwe, 3ammch, NECATUYHBIA COCTAaB, CPaBHEHUE.

3anuce PaBCHCTBA, HCPABCHCTBA. YBCHI/II{CHI/IG, YMCHBIICHUEC YUCJIa HA HECCKOJIBKO CANHUIL, NCCATKOB.
PaznoctHOE CpaBHCHUC YHCCII.

23.7.1.2. BenuuuHbl: cpaBHEeHHE MO Macce (SIHMHMIIA MAacChl - KHJIOTPaMM), BPEMEHH
(emMHUIIBI BPEMEHW - 4Yac, MHHYTa), M3MEpPEHHE JUIMHBI (CIUHULBI JUIMHBI - METp, JCLUMETD,
canTuMeTp, MwuMerp). CooTHOmIeHHe MexIy eauHuiaMu BennuuHbl (B mpemenax 100), ero
HNpUMEHEHHE IS PEIIeHNs TPaKTUIEeCKHUX 3a/1ad.

23.7.2. Apudmernyeckne JIeicTBUSI.

23.7.2.1. YcTHOe ciokeHWe W BblumTaHue uncen B npexaenax 100 Ge3 mepexoma u ¢
nepexooM dYepe3 paspsn. I[luceMeHHOe ciokeHHWe W BbluuMTaHue uucen B mpenenax 100.
IlepemecTuTenbHOE, COYETATENbHOE CBOWCTBA CIOXKEHHSA, WX IPUMEHEHHE Ui BBIYMCICHMM.
B3anMOCBs3b KOMIIOHEHTOB U DPE3yJbTaTa JEUCTBUS CIIOKEHMS, NEUCTBUS BbluMTaHud. IIpoBepka
pe3ysbTaTa BEIYMCIICHUS (pealbHOCTh OTBETA, 00pAaTHOE JICHCTBHE).

23.7.2.2. JelcTBUSL yMHOXKEHHMS W JENEeHUS Yuced B MNPAKTHUYECKUX M Y4eOHBIX
cutyauusx. HazBaHus KOMIOHEHTOB JeWCTBUI YMHOKEHUS, ICTICHHUSI.

23.7.2.3. Tabnuunoe ymHOxenwe B mpenenax 50. TabOmwuHple ciydyan yMHOXKEHUS,
JeJCHUs] TIpH BBIYMCICHUSX M pEMICHWH 337ad. llepeMecTHTeNbHOE CBOWCTBO YMHOXKEHHS.
B3anMocBs3p KOMITOHEHTOB 1 pe3yJibTaTa IeHCTBUS YMHOXEHHUS, TeHCTBHS ACICHHS.

23.7.2.4, HeusBecTHBII KOMIIOHEHT JEWCTBUSA CIIOKEHHSA, JCHCTBUS BBIYATAHUS.
Haxox1eHue HEn3BECTHOTO KOMIIOHEHTA CI0KEHUS, BEIYATAHHUSI.

23.7.2.5. UucnoBoe BBIpaXEHHWE. UYTEHWE, 3aINCh, BBIYUCICHWE 3HaueHWs. llopsmox
BBITIOTHEHHUS AEHCTBHIA B YMCIOBOM BBIPAKEHHH, COAEPIKAIIEM IEHCTBUS CIIOKEHHS U BEIYUTAHUS (CO
ckoOkamu uim 0e3 ckobok) B mpenenax 100 (He Oosee Tpex AeicTBHi).

HaXO)KI[CHI/IC 3HA4YCHUA YHCIIOBOTIO BBIPAKCHUA. PaHI/IOHaJII)HbIe MIPpHUEMBI BBIYHCIICHUM.
HCIIOJIB30BaHNEC TEPEMECTUTCIILHOI'O CBOICTBA.

23.7.3. TexkcToBBIC 3aa4H.

23.7.3.1. UrteHue, mpencTaBlieHUE TEKCTa 3a/ayd B BHUJIE PUCYHKA, CXEMbl WU JPYroi
Mopenu. [lnan pemreHus 3aauu B J1Ba NEHCTBUS, BEIOOP COOTBETCTBYIONINX TUTAHY apU(METHUECKIX
JIeCTBU. 3amuch pelleHns W OTBeTa 3ajaud. PenieHne TeKCTOBBIX 3a/a4 Ha MPUMEHEHHE CMbICIa
apuPMETHIECKOTO JeHCTBHs (CIIOXKEHUE, BRIYMTAHUE, YMHOKEHHUE, [ejeHue). PacuéTHble 3a1aun Ha
YBEITUYEHHE HITH YMEHBIICHUE BETHYNHBI HA HECKOIBKO EIMHUI] MM B HECKOJIBKO pa3. 3amich OTBETa
K 3amade u ero mposepka (popmynupoBaHue, MPOBEpKa Ha JTOCTOBEPHOCTH, CIICAOBAHUE IUIAHY,
COOTBETCTBHUE MTOCTABJICHHOMY BOITPOCY).

23.7.4. IIpocTpaHCTBEHHBIE OTHOMICHHUS U TeOMETpHICCKUE (PUTYPHI.

23.7.4.1. PacriosnaBanue W H300pa)kKeHHE TI'€OMETPHUYECKHX (UTYp: TOUKa, MpsMasd,
NpAMOM yroJ, JoMaHas, MHOTOyroiabHUK. IlocTpoeHue oTpe3ka 3aJaHHOW JJIMHBI C MOMOUIBIO



nuHelku. M3o0paxkeHue Ha KieTdaTod Oymare MpsIMOYTOJIbHUKA C 3a/IaHHBIMH JUIMHAMH CTOPOH,
KBaJipaTa C 3aJ]aHHOM JUTMHON CTOpOHBI. J[nuHa nmomanoii. M3MepeHnue mepumerpa u300pakeHHOTrO
npsSIMOYTOJIbHUKA (KBaJipaTa), 3aIiCh pe3ysibTaTa M3MEPEHUS B CAHTHMETPaX.

23.7.5. Martemarudeckast HHpOpMaIus.

23.7.5.1. Haxoxxaenue, GopmynupoBaHHe OJHOTrO-ABYX OOLIMX NPHU3HAKOB Habopa
MaTeMaTHYeCKUX OOBEKTOB: YMCEN, BEIMYMH, reoMeTpuyeckux ¢puryp. Knaccuduxanns o0beKTOB 1O
3aJaHHOMY WJIM CaMOCTOSITEJIbHO YCTaHOBJIIGHHOMY NpPU3HAKy. 3aKOHOMEPHOCTb B DALY 4HCEl,
reOMEeTPUIECKUX (Uryp, 00HEKTOB OBCEIHEBHOM KHU3HH.

23.7.5.2. Bepubie (MCTHHHBIE) W HEBEpHbIC (JIOKHBIC) YTBEPIKICHUS, COICPIKAIINC
KOJINYECTBEHHbIC, IPOCTPAHCTBEHHbIC OTHOIICHUS, 3aBUCHMOCTH MEX/Y YHCIAMH MM BETHYUHAMU.
KoncrpyupoBaHue yTBep)KA€HUM C UCIIOIB30BAHUEM CIIOB «KaXKJIBIN», KBCEM.

23.7.5.3. Pabora ¢ Tabnuriamu: W3BIEUCHHWE W HWCIIONB30BAaHWE ISl OTBETa Ha BOMPOC
uH(pOpMaINK, TPEACTABICHHOH B Tabnuie (Hanmpumep, TaOMMIbI CIOKCHHUS, YMHOXKEHHs, rpaduka
JeXKYPCTB).

23.7.5.4. BHecenne naHHBIX B TaOnuily, JOMOJHEHHE Mojenei (cxem, M300pa)keHHid)
TOTOBBIMH YHCJIOBBIMHU JTAHHBIMH.

23.7.5.5. Anroputmbl  (puéMbl, TpaBWia) YCTHBIX M IHCHMEHHBIX BBIYHMCICHUH,
W3MEPEHHUI U TIOCTPOCHUS TEOMETPHUECKUX (QUTYP.

23.7.5.6. ITpaBuna paboThl C AIICKTPOHHBIMH CPEACTBAMH OO0y4eHHs (IJICKTPOHHON
(opmoii yueOHHKA, KOMITBIOTEPHBIMHU TPEHAKEPAMH).

23.7.6. W3ydyenne w™aremaTHKd BO 2 KJlacce€ CIIOCOOCTBYeT OCBOGHHIO Ha
MPONENEBTUYECKOM YpPOBHE psAla yHHUBEPCANBHBIX y4eOHBIX [EHCTBHI: TO3HABATENbHBIX
YHUBEPCAIBHBIX YYeOHBIX JeWCTBHH, KOMMYHHKATHBHBIX YHHUBEPCAIBHBIX YUEOHBIX JEHCTBUH,
PErYIATHBHBIX YHUBEPCATBHBIX YICOHBIX ACHCTBUI, COBMECTHOH NEATEIHLHOCTH.

23.7.6.1. VY oOyuarorierocs OyayT chOpMUPOBaHbI ClIEAyIOIIUE 0a30BbIC JTOTHYECKUE U
MCCIIETOBATENLCKUE JISWCTBUS KaK YacTh MO3HABATEINBHBIX YHHBEPCAIBHBIX YICOHBIX JICHCTBUI:

HaONI0AaTh MaTEeMAaTHYECKHE OTHOIICHHS (J4acTh-IIe0e, OOJbIe-MEHBIIIE) B OKPY)KAIOIIEM
MHUDE;

XapaKTepu30BaTh Ha3HAYCHHUE M HCIONB30BaTh MPOCTEHIINE HW3MEPUTENbHBIE NPHUOOPHI
(caHTUMETpOBAs JICHTA, BECHI);

CpaBHHBATL I'PYHIIbL 00BEKTOB (‘II/ICGJ'I, BCJIMYMH, TCOMCTPUICCKUX (1)I/Iryp) 10 CaMOCTOATEIIBHO
BLI6paHHOMy OCHOBAHMUIO,

pacnpenensate (kmaccuUIUpoBaTh) OOBEKTHI (YKCIA, BENHYUHBI, FEOMETPHYCCKHE (UTYPHI,
TEKCTOBBIC 3a/1a4H B OJIHO JICHCTBUE) Ha IPYIIIHI;

HAXOAWTH MOJIENT! TEOMETPUIECKUX (PUTYP B OKPYKAIOIIIEM MHUPE;
BECTH TIOMCK pa3jINYHbIX PEIleHni 3a1aun (pacu€THOM, C TEOMETPHYECKAM COJEPKAHUEM);

BOCHpOH3BOJIHTL HOpSIZIOK BBIITOJTHCHU ST HeﬁCTBHﬁ B 4YHCIIOBOM Bpra)KeHI/II/I, cozIepxcaIueM
JEHCTBUS CIOKEHMS U BEIYMTAHMS (CO CKOOKaMHU MITH 63 CKOOOK);



YCTaHABIUBATh COOTBETCTBHE MEXKIY MaTEMaTHYECKUM BBIPAXKCHHEM W €ro TEKCTOBBIM
OITMCaHUEM;

HOI[6I/IpaTB MMPUMCEPHI, IMOATBCPKAAIONIUE CYKACHUE, BBIBO/, OTBET.

23.7.6.2. VY oOyugaromerocs OynyT chopMHpOBaHBI clenyoune HH()OpMaHOHHbIE
JIEMCTBUS KaK YacTh MO3HABATEIbHBIX YHUBEPCAIbHBIX YUeOHBIX IeHCTBUIA:

U3BJEKaTh M HCIOJIB30BaTh HMH(OpPMAIMIO, TNPEACTaBICHHYI0 B TEKCTOBOH, Trpaduveckoi
(pucyHOK, cxema, Tabmuna) hopme;

yCTaHABJIMBAaTh JIOTMKY Iiepebopa BapHaHTOB U PEIIEHHs MPOCTEHIIMX KOMOMHATOPHBIX
3ajady,

JOTIOTHSATE Mofenu (CXeMbl, H300paKeHusT) TOTOBBIMHU YHCIIOBBIMU JaHHBIMH.

23.7.6.3. VY obyuarorierocss 0yayT cOpMHUPOBaHBI CICAYIONIUE ASHCTBUS OOIIEHUS KAk
94acTh KOMMYHHKATHBHBIX YHHBEPCAIBHBIX YIeOHBIX JICUCTBUI:

KOMMEHTHUPOBATH X0/ BEIYMCIICHH;
OOBSCHSITH BBIOOP BETMUUHBI, COOTBETCTBYIOIICH CUTYAI[H U3MEPCHHUS;
COCTABJIATH TEKCTOBYIO 337124y C 3a/IAHHBIM OTHOIICHHEM (TOTOBBIM pEIlieHHEM) TI0 00pasily;

HCIIOJIB30BaTh MATCMATHYCCKUEC 3HAKHM U TCPMUHOJIOTUIO I OIIMCaHUSA CIOKETHOH CUTyaluu,
KOHCTPYUPOBAHU YTBep)KHeHHﬁ, BBIBOJOB OTHOCHUTCIIBHO JaHHBIX O6’BeKTOB, OTHOLIICHUA,

Ha3bIBATb YHCJIa, BEJINUUHBI, TCOMCTPUICCKUC (bHprLI, OGJ’IaL[aIOH_II/Ie 3aJaHHbIM CBOﬁCTBOM;
3aMnMChIBaTh, YUTATh YUCII0, YMCIIOBOC BBIPAKCHHUC,

MPUBOJAUTh  TPUMEPH],  WDIIOCTPUpPYIOMIME  apu(MeTHdeckoe  JelcTBHe,  B3aUMHOE
pacrnoiokeHrne reoMeTpHIecKux Guryp;

KOHCTPYUPOBATh YTBEP)KICHUS C UCIIOJIb30BAHUEM CIIOB «KAXKJIBII», «BCE».

23.7.6.4. Y  oOywaromerocss  Oynyr  chOpMHpOBaHBI  CIEAyIOUIME  JIEHCTBUS
CaMOOPraHU3aLNK U CAMOKOHTPOJISI KaK YaCTh PEryJISSTUBHBIX YHUBEPCAIbHBIX YUCOHBIX CHCTBHIA

CIIeIOBaTh YCTAHOBJIEHHOMY IpPaBUIy, MO KOTOPOMY COCTaBJIE€H psJA 4YHCEd, BEIUYMH,
reoMeTpuieckux puryp;

OpraHu30BbIBATb, Y4YaCTBOBATb, KOHTPOJIUPOBATH XO4 U PC3yJbTaT napHoﬁ pa60TBI C
MaTEMAaTUYCCKUM MATCPHUATIOM,

MIPOBEPATH MPABUIBHOCTh BBIYMCIEHUS C IMOMOIIBIO JPYTroro mpuéMa BBITTONHEHHs AeHCTBUA,
00paTHOTO NEHCTBHS;

HaXOIWTh C MOMOIIBIO YYUTCIIA IPUIUHY BO3HUKIIIEH ONTHOKA HIIH 3aTPYAHCHU.

23.7.6.5. VY obOyuaromierocst 0yayT cHOpMHPOBAaHBI CIEAYIONIUE YMEHHS COBMECTHOM
JeSATeTIbHOCTH:

MIPUHUMATH MIPaBUJIa COBMECTHOM AESITEIHHOCTH MpH paboTe B Mapax, rPYyIIax, COCTaBICHHBIX
YUHUTENIEM UM CAMOCTOSATEIIBHO;



y4acTBOBaTh B MIAPHOH M TPYNIIOBOH pabOTe ¢ MaTEMaTHIECKUM MaTEpUAIOM: 00CYXKAaTh IIeb
JeSITEIBHOCTH, XOA paboThl, KOMMEHTHPOBAaTh CBOM JACHCTBHSA, BBICIYLIIMBATH MHEHHS APYTHX
Y4YaCTHHKOB, IO/ITOTABJIMBATh MPE3CHTALNIO (YCTHOE BBICTYIICHUE) PEIICHUS WA OTBETA;

peliaTh COBMECTHO MAaTeMAaTHYECKHE 3a/laudl TMOMCKOBOTO M TBOPYECKOTO Xapakrepa
(ompenessiTh ¢ TOMOLIBIO HM3MEPHUTENbHBIX HMHCTPYMEHTOB JUIMHY, ONpPENeIsiTh BpeMs U
HPOIODKUTEIBHOCTh € MOMOIIBI0 YacOB, BBIIOIHATH NMPUKHIKY U OLEHKY pe3yjbrara ACHCTBUH,
HU3MEPEHHA);

COBMECTHO C YYUTEIEM OLCHUBATH PE3YJIbTATHI BbIITOJHEHUA OGH.IGﬁ pa6OTI>I.

23.8. Conepxanne oOydenus B 3 Kiacce.
23.8.1. Yucia U BETMYNHEL,
23.8.1.1. Uucna B npeaenax 1000: ureHue, 3amuch, CpaBHEHUE, MPEACTABICHUE B BUIC

CYMMBI Pa3pAIHBIX ClaraeMbIX. PaBeHCTBa M HEpaBEHCTBA. YTEHHE, COCTABJICHHE. YBEIHUYEHUE WIH
yYMEHbIIIEHHE YHCIla B HECKOJIbKO pa3. KpaTtHoe cpaBHeHUE yucen.

23.8.1.2. Macca (eamHHMIA MacChl - IpaMM), COOTHOLICHHE MEXAY KHIOIPAMMOM M
TpaMMOM, OTHOIICHUS «TsDKeJee-Ierue Ha...», «TshKelee-JIerye B...».

23.8.1.3. CronMocTh (€MUHHMIIBI - pyOJIb, KOIEiiKa), YCTAaHOBJICHHE OTHOIICHUS «I0pOXKe-
JEMIEeBIe HAa...», <«JIopoXKe-AeuieBie B...». COOTHOIIEHHE «II€HAa, KOJIWYECTBO, CTOMMOCTH» B
MPAKTUYECKON CUTYaAIUH.

23.8.1.4. Bpems (enuiHHIIA BpeMEHH - CEKyH[a), YCTAHOBJICHHE OTHOIICHHUS «ObICTpee-
MeIUICHHee  Ha...»,  «ObicTpee-MemicHHee  B...».  COOTHOIIEHHE  «HAYajg0,  OKOHYAHHE,
MPOJIOJIKUTEIBHOCTH COOBITUSY» B MPAKTHUECKON CUTYAIIHH.

23.8.1.5. JnuHa (€IMHMIBI UIMHBI - MHJUTEMETP, KHJIOMETP), COOTHOIICHHE MEXIy
BEIMYMHAMHY B TIpenenax Teicsun. CpaBHEHHE 00BEKTOB 10 JJIHHE.

23.8.1.6. ITnomane (eTMHUIBI MJIOMAAN - KBAJAPATHBIM METP, KBAaAPATHBIA CAaHTHUMETP,
KBaJIPaTHBIN JeUMeTp, KBaJapaTHbIH MeTp). CpaBHEHHE 00BEKTOB T10 MIOMIAIH.

23.8.2. Apudmernueckue 1eicTBUSI.

23.8.2.1. YcTHBIE BBIYMCIIEHHS, CBOAUMBIE K JeicTBusAM B mpeaenax 100 (tabmuunoe u
BHETAOINIHOE YMHOKCHUE, JICTICHUE, TCHCTBHS C KPYTIBIMH YHCITaMH).

23.8.2.2. IMucemennoe cioxenue, BeruMTanue yucen B npenenax 1000. [ledictBus c
ypcitamu 0 u 1.

23.8.2.3. [lucbMeHHOE yMHOXEHHE B CTOJIOHMK, MUCHMEHHOE JEIEHHE YTOJIKOM.
[TnceMeHHOE YMHOXEHUe, JeneHne Ha ogHo3HayHoe uncio B mpexenax 100. IIpoBepka pesynbrara
BbIYMCIICHHs (MPUKUIKA WM OLCHKA pe3yibTara, oOpaTHOEe NEHCTBHE, NMPUMEHEHHE AlrOPHTMA,
UCIIOJIb30BAHUE KAIIbKYIISITOPA).

23.8.2.4. [lepeMecTUTEIBHOE, COYETATEIBHOE CBONCTBA CIIOXKCHHS, YMHOKCHUS IPH
BBIYUCIICHUSIX.
23.8.2.5. Haxoxenue HeM3BECTHOTO KOMITOHEHTa apu(METHIECKOTO ISHCTBHUSI.

23.8.2.6. ITopsimok meiicTBU B YMCIIOBOM BBIPAKCHHH, 3HAUCHHE YHMCIOBOT'0 BBIPAKECHHS,



COJIEpIKaILero HEeCKOJIbKO aeiicTBUi (co ckoOKaMu MM 0e3 CKOOOK), C BBIYMCICHUSIMHU B IIpelernax
1000.

23.8.2.7. OnHOpoAHBIE BETUYNHBI. CI0KEHHE U BBIYMTAHUE.
23.8.3. TexkcToBBIE 3a7a4M.
23.8.3.1. Pabora ¢ TekcToBOl 3amaveii: aHAIN3 TAHHBIX U OTHOIICHUM, TIPEACTABIICHIE Ha

MOJIeNY, TUIAHWPOBAaHWE XONa PelleHHs 3a7ayu, pelieHue apru(MeTudecKkuM crocoOoM. 3ajadu Ha
MOHMMaHHE CMbICIa apu(METHUCCKUX JCHCTBUI (B TOM YHCIE JEIEHHS C OCTATKOM), OTHOIICHHI
(«OonbIie-MeHbIIIE  HA...», «OONBIIEMEHBIIE B...»), 3aBUCHMOCTEH («KYIUIA-TIpOJaXKka», pacuér
BpPEMEHH, KOJMUYECTBA), Ha cpaBHEHHUE (Pa3HOCTHOE, KPATHOE). 3alliCh PEIICHUS 3aa4H 110 ICHCTBUAM
1 C MOMOIIIBbIO YHCIIOBOrO BhipaskeHus. [IpoBepKa pelieHus U OlEHKa IMOJyYEHHOr0 Pe3yabTaTa.

23.8.3.2. Jlonst BENUYMHBL. TIOJIOBMHA, TPETh, YETBEPTh, MsTas, JAeciATas 4YacTb B
MpakTHIecKoW cuTyanmuu. CpaBHEHHE MOJNeH ONHOW BENIMYMHBI. 3a7add Ha HAXOXKJICHHUE JIOIH

BEJINYHHBI.
23.8.4. [IpocTpaHCcTBEHHBIE OTHOMIEHHS H TEOMETPHYECKHE (DUTYPHL.
23.8.4.1. KonctpynpoBanue reomerpuueckux ¢uryp (pasoueHue Qurypsl Ha dacTty,

cocTaBjieHHE (PUTYpBI U3 YacTel).
23.8.4.2. [lepumMeTp MHOTOYTOJIBHHKA H3MEPEHHE, BEIUMCIIEHUE, 3alIHCh PABEHCTBA.

23.8.4.3. W3mepenne miomany, 3amuch pe3ynbTara HM3MEPEHHS B KBaJApaTHBIX
CaHTHMeTpax. BrrunciieHue miomany npsMoyroibHika (KBaapara) ¢ 3aJlaHHBIMH CTOPOHAMH, 3aIHCh
paBeHcTBa. M300pakeHue Ha KieTdaToi Oymare mpsiMOyroJbHHUKA C 3aJaHHBIM 3HA4€HHUEM TUIOIIA/IH.

23.8.5. Marematrueckast HHPOpMaIHS.
23.8.5.1. Kitaccudukaius 00beKTOB 110 ABYM IPHU3HAKAM.
23.8.5.2. Bephbie (MCTHHHBIC) U HEBEpHbIC (JIOXKHBIC) YTBEPIKACHUS: KOHCTPYHPOBAHHUE,

mpoBepka. Jlormaeckue pacCy>KICHUS CO CBA3KAMU KECIH ..., TO ...», KIIOITOMY», «3HAUUT».

23.8.5.3. W3BieueHne ¥ WCHOIB30BAaHUE IS BBIMOJHEHHS 3aJaHuil uWH(OpMaIuu,
MPEACTABICHHON B TAaOMMIAX ¢ JAHHBIMH O PEAJbHBIX MPOIECCaX M SBICHHUAX OKPY)KAIOMIEr0 MUpPa
(HampuMep, paclucaHhue YPOKOB, JBHIKEHHS aBTOOYCOB, TOE3/I0B), BHECEHWE TAHHBIX B TaOJIHMILY,
JIOTIOJTHEHHUE YepTexka TaHHBIMH.

23.8.5.4. ®dopmanru30BaHHOE OIMUCAHHUE ITOCIEOBATEILHOCTH JEHCTBHN (MHCTPYKLUS,
IUIaH, CXeMa, aJITOPUTM).

23.8.5.5. Cronbuarasi nuarpamMma. 4YTeHHE, WCIIONb30BAHUE MaHHBIX [UISI PEIICHUS
YUEOHBIX W MPAKTHYECKUX 3a/1aY.

23.8.5.6. ANTOPUTMBI HW3y4eHHS MaTepraja, BBHIIIONHEHUS OOYJaromuX W TECTOBBIX
3a7aHuil Ha JOCTYIHBIX DJICKTPOHHBIX CpPEeACTBaxX OOyueHHUs! (MHTEPAKTHBHOW JOCKE, KOMIIBIOTEpE,
JIPYTHX YCTPOMCTBAX).

23.8.6. Wzydyenne wMaTeMaTMkd B 3 KiIacce CHOCOOCTBYET OCBOCHHUIO  psizia
YHHUBEPCAIbHBIX YUEOHBIX JeHCTBUN: TTO3HABATENBHBIX YHUBEPCATBHBIX YIEOHBIX

JNEWCTBUHM, KOMMYHUKATHBHBIX YHHUBEPCAIBHBIX Yy4eOHBIX JICHCTBHI, PEryIsTUBHBIX



YHUBEpCAIbHBIX YU€OHBIX JeWCTBUN, COBMECTHOM JIEITEbHOCTH.

23.8.6.1. VY oOyuatorierocss Oynytr copMupoBaHbl ClIAyIONIMEe 0Aa30BbIC JOTHYECKUE U
HCCIIeIOBATEILCKUE ICHCTBHUS KaK YacTh MO3HABATENBHBIX YHUBEPCATBHBIX YUCOHBIX TCHCTBHUI:

CpaBHMBATh MaTeMaTHYECKHE OOBEKTHI (YMCIIa, BETHYHHBI, TEOMETPUUECKUE QUTYPBI);
BBIOMPATH MPUEM BBIYHMCIICHHS], BBIOJTHEHHS ICUCTBUS;
KOHCTPYHPOBATh F€OMETPUYECKUE (PUTYPBI,

KJITacCU(PUIIMPOBATh OOBEKTHI (YMCIIA, BETHYMHBI, TEOMETPUYECKHE (QUTYphI, TEKCTOBbIC 3a1a41
B OJIHO JICHCTBHE) 110 BEIOPAHHOMY TIPH3HAKY;

MPUKUABIBATH pa3Mephl (PUTYpHI, €€ FIIEMEHTOB;
MMOHUMATh CMBICTT 3aBHCUMOCTEH ¥ MATEMAaTHIECKUX OTHOIICHUM, OTMCAHHBIX B 3a]1a4¢;
pa3nIuyaTh U UCIONIB30BATh Pa3HbIC MPUEMBI U AITOPUTMEI BEIUHCIICHHUS;

BBIOUPATh METO perreHus (MOAETUPOBAHUE CHTYAllMH, mepebop BapHaHTOB, HCIIOIL30BAHUE
aJropuTM™Ma);

COOTHOCHUTH Ha4YaJI0, OKOHYAHUEC, IPOAOZKUTCIIBHOCTD COOBITHS B HpaKTH‘ICCKOfI CUTYyaluH,

COCTaBJIAThH PSJ] YucCeN (BETUYMH, T€OMETPHUYECKUX (UTYp) IO CAMOCTOSTEIBFHO BBHIOPAaHHOMY
MpaBUIY;

MO/JIEIUPOBATH MPEUIOKEHHYIO MTPAKTUIECKYIO CUTYAIIHIO;
yCTaHaBIIMBATh MTOCIIENOBATENFHOCTh COOBITHI, IEHCTBHIA CIO’KETa TEKCTOBOM 3a/1auH.

23.8.6.2. Y oOyuaromierocs OyayT choOpMHpOBaHBI CleayroIIMe HH(GOPMAIMOHHBIE
JCHCTBHUS KaK YaCTh MO3HABATEIbHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBUIL:

YUTATh HH(OPMAILIUIO, ITPEACTABICHHYIO B pa3HBIX Qopmax;

W3BJICKATh U MHTEPIPETUPOBATH YHCIOBBIC JaHHBIC, NPEACTABICHHBIC B Talnuile, Ha
JIarpamme;

3aIl1OJIHATH Ta6J'II/ILII)I CIIOXKCHM U YMHOXKCHUS, NONOJHATh JAHHBIMU YCPTCK;
YCTaHABJIMBATHL COOTBECTCTBUEC MEXKIY PA3JIMUYHBIMU 3AIIMCIMM PCIICHUS 3a0a4H,

HCIIOJIB30BAaTh JOMOJHHUTCIIbHYIO JIMTCPATYPY (CHpaBO‘lHI/IKI/I, CJ'IOBapI/I) Il YCTAHOBJICHUA U
IMPOBCPKU 3HAYCHUSA MATCMATUYCCKOI'O TCPMHUHA (HOHHTI/IH).

23.8.6.3. VY obyuatomierocss 0ynyT copMHUPOBaHEI CIEAYyIOIINE NEHCTBUS OOIIEHUS KaK
9acTh KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YIEOHBIX JCHCTBUIL:

HCIIOJIb30BaTh MaTEMAaTHYECCKYIO TCPMHUHOJIOT IO JI OITMCaHUA OTHOIIIEHHUM 1 SaBHCHMOCTeﬁ;
CTPOHMTH PEYCBBIC BLICKA3bIBAHMS JUII PCIICHUS 3a4a4, COCTABJIATh TCKCTOBYIO 3a4a4y,

O6’b$ICH$[TB Ha HpI/IMean OTHOILICHUA ((6OJ'IBIHC-MGHBIHG Ha...», ((6OHBIHC-MGHLHIC B...»,
«paBHOY,



HCIIOJIB30BATh MATEMATUUCCKYTIO CUMBOJIUKY JIS1 COCTABJICHUA YU CIIOBBIX BLIpa)KCHHﬁ;

BBIOMpATh, OCYLICCTBIATH MEPEXOJ]] OT OJHUX CIUHHI] U3MEPEHHUs BEIUYMHBI K JPYTHM B
COOTBETCTBUM C MPAKTUUYECKOW CUTYaIUEH;

Y4aCTBOBAThH B O6cy)K,I[CHI/II/I omuooK B XO0AC U pC3yIbTAaTC BBIMIOJITHCHUSA BBIYUCICHUS.

23.8.6.4. Y  oOywatomerocs Oyayr  cQOpMUPOBaHBI  CIEAYIOIIME  JCHCTBUS
CaMOOPraHU3aLNH U CAMOKOHTPOJIS KaK YaCTh PEryJISTUBHBIX YHHBEPCATIbHBIX YUEOHBIX CHCTBHA:

MIPOBEPATH X0 U PE3YIbTAT BHITIOHEHUS ACHCTBUS,
BECTH ITOHMCK OIMOOK, XapaKTepPH30BaTh UX U UCTIPABIIATE;
bopMmyupoBath OTBET (BBIBOJ), MOJATBEPKIATH €r0 OOBSICHEHHEM, pacyEéTaMu;

BLI6I/IpaTI) U HCIIOJIb30BAaTh Pa3JIMYHBbIC HpI/IéMLI NPUKUAKKU W IIPOBEPKHU MPaBUIBHOCTH
BBIYUCIICHUA, ITPOBEPATH IMOJTHOTY U MMPABUJIIBHOCTH 3aIllIOJTHCHUA Ta6J'II/IIl CJIOXKCHUA, YMHOXCHUS.

23.8.6.5. Y oOyuatorierocs OyayT chOPMHUPOBaHBI CICAYIOIIME YMEHHS COBMECTHOW
JIESITeNIbHOCTH:

npu pabore B IpyNIe WIK B Mape BBINONHATH NMPEIJIOKCHHBbIC 3aJaHus (HAXOAWUTh pa3HbIC
pELICHUs, ONpeAeNsATh C TIOMOUIbI0 HU(PPOBBIX M AaHAJIOTOBBIX NPHOOPOB, H3MEPHUTEIBHBIX
UHCTPYMEHTOB JUIMHY, Maccy, BpeMsi);

AOTrOBapUBATBCA O pPACIPCACIICHUU 00SI3aHHOCTEH B COBMECTHOM TPYAC, BLIIOJHATH POIN
PYKOBOAUTEIIA UIIN HO,Z[‘II/IHéHHOFO, CACPIKAHHO NPUHUMATD 3aMCUaHUA K CBOEH pa60Te;

BBIMOJIHATH COBMECTHO IPUKHUIKY M OLICHKY PE3YJIbTaTa BHIIOIHEHUS 001el padoThI.

23.9. Conepxanue oOyuenus B 4 kiacce.
23.9.1. Yucna v BETUYHHBL
23.9.1.1. Uucma B mpenenax MUJUIMOHA. YTEHHE, 3aliCh, IMOPa3psAIHOE CpaBHEHHE

YIOPAA04YCHUC. Ywucio, OoJIbIlice MJIM MEHBIICE JaHHOro 4ucCjila Ha 3aJJaHHOC YHCIO pPaspsaaHbIX
CAWHUL, B 3aJaHHOC Y1 CJIO pas.

23.9.1.2. BenuuuHbl: cpaBHeHHE 00BEKTOB 110 Macce, JUIMHE, ILIONIA U, BMECTUMOCTH.

23.9.1.3. EnuHuier Macchl 1 COOTHOIICHUS MEKTy HUMU: - IEHTHEP, TOHHA.

23.9.1.4. Enununel BpeMenn (CyTKH, HENENs, Mecdll, TOM, BEK), COOTHONICHUS MEKIY
HHMM.

23.9.1.5. Emunuiel  uirHbl  (MUJUTAMETP, CAHTHMETP, JCHUMETP, METP, KHIOMETP),

iom@au (KBaapaTHBI METpP, KBaJPaTHBII CAHTUMETD), BMECTUMOCTH (JIUTP), CKOPOCTH (KHIOMETPBI
B Yac, METPBI B MUHYTY, METPBI B ceKyH 1y). CooTHOIIeHHEe Mex 1y enqrHuiiamMu B ipenenax 100 000.

23.9.1.6. Jlomst BeTUYMHBI BPEMEHH, MACCHI, ITHHBI.
23.9.2. Apudmernueckue IeHCTBUSL.
23.9.2.1. IlucbMeHHOE CIIOKEHHE, BBIYMTAHWE MHOIO3HAYHBIX 4YHCEI B IIpenenax

MUJLTHOHA. [TMChMEHHOE YMHOKEHNE, Ie/IEeHHEe MHOTO3HAYHBIX YHCE HA OJHO3HAYHOE (IBY3HAYHOE)



yrcio B npenenax 100 000. [lenenue ¢ octatkom. YMHOoKeHue u genenue va 10, 100, 1000.

23.9.2.2. CpoiicTBa apudmMeTHueckux NeWCTBUI W HMX MPUMEHEHHE AJS BBIYMCIICHHU.
[Touck 3Ha4YEHHS YUCIOBOTO BHIPAXKEHUS, COMIEPKAILIET0 HECKOIBKO

neiicteuil B penenax 100 000. [IpoBepka pe3ynpTara BEIYUCICHHH, B TOM YUCIIE C TOMOLIBIO
KaJbKYJIATOPA.

23.9.2.3. PaBeHncTBO, comepikaiiee HEHM3BECTHBI  KOMIIOHEHT  apU()METHYECKOTO
JeHCTBHS: 3aIiCh, HAXOXK/ICHNE HEN3BECTHOTO KOMITOHEHTA.

23.9.2.4. VYMHOXEHHUE U JEIECHUE BETUYNHBI HAa OJHO3HAYHOE YHCIIO.
23.9.3. TekcToBbIe 3a/1a4H.,
23.9.3.1. Pabora c TekcToBOUM 3ajaueil, pelieHHE KOTOPOH COAEPKHUT 2-3 JCHCTBHS:

aHaJIM3, IPEeICTABICHUE Ha MOJICNH, TUNITAHWPOBAHKME U 3alMCh PEIICHUS, TPOBEPKA PELICHHS U OTBETA.
AHaJM3 3aBUCHMOCTEH, XapaKTEPU3YIOMIUX MPOIECChl: MBIKCHUS (CKOPOCTh, BpeMs, MPOiICHHBIN
nyTh), paboThl (MPOM3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI), KyIun-nponaxku (lieHa, KOJHMYECTBO,
CTOMMOCTB) M pELICHHE COOTBETCTBYIOIIMX 3ahad. 3aJauyd HA YCTAHOBJIECHHME BpeMeHH (Hawaso,
NPOJOJKUTEIBHOCTh U OKOHYAHHE COOBITHS), pacuéra KOJIMYECTBa, pacxona, U3MEHEeHHs. 3a/1a4u Ha
HaXOK/JICHHUE JIOJIM BEIMYMHBI, BEIMYUHBI 10 e€ joie. Pa3Hbie crocoObl pelieH sl HEKOTOPHIX BUIOB
U3y4YeHHbIX 3a1a4. OQopMIIeHHE PElIeHHs 110 JEHCTBUSM C MOSICHEHUEM, [0 BOIPOCaM, C IMOMOIIBIO
YHCIIOBOT'O BBIPAKCHHSI.

23.9.4. [IpocTpaHcTBEeHHBIE OTHOIIEHHS U T€OMETPHUECKHE (PUTYPHL.
23.94.1. Harmsmasie mpenctaBiaeHns 0 CHMMETPHH.
23.9.4.2. OKpyXHOCTB, KPYT': pacro3HaBanre u n3odpaxenne. [loctpoeHne oKpyXKHOCTH

3aianHoro pamuyca. I[locTpoeHne H3y4YEeHHBIX TEOMETPUYECKHUX (HUTryp C TIOMOIIBIO JTHHEWKH,
yroJbHUKA, MUPKYJs. PasnuueHue, Ha3plBaHWE MPOCTPAHCTBEHHBIX reomerpuyeckux ¢uryp (ren):
map, Ky0, IHIMH/ADP, KOHYC, THpaMUa.

23.9.4.3. KonctpynpoBanue: pasoueHue GUrypbl Ha TMPSAMOYrOJIbHUKH (KBaapaThl),
COCTaBJICHHE QUTYpP W3 MIPSIMOYTOJLHUKOB HIIH KBaJIPATOB.

23.9.4.4. [epumerp, miomanb GUTYyphl, COCTABICHHOW U3 IBYX-TPEX MPSIMOYTOJbHUKOB
(kBapaToB).

23.9.5. Martemarudeckasi HHpOpMaIus.

23.9.5.1. PabGora ¢ yTBepXkAeHHSIMU: KOHCTPYMPOBAaHHE, NPOBEPKAa HCTHHHOCTH.

CocrapicHue U MIpOBEPKA JTOTMYCCKUX paccymaeHHﬁ IIpu pCHICHUH 3a1a4.

23.9.5.2. JlanHple 0 peanmpHBIX TIIpolleccax U SABJICHUSAX OKPYXKAMIIEro MHpA,
Ipe/CTaBICHHbIC Ha JAMarpaMMax, cXeMax, B TaOimiax, Tekcrax. COop MareMaTHYecKuX NaHHBIX O
3aJaHHOM O0beKTe (JKcIie, BeJMYMHE, reoMeTpudeckoit ¢purype). [Touck uubOpMAIMK B CIIPaBOYHON
nutepatype, MHTepHere. 3amuch HWHPOPMAIMKM B TPEUIOKEHHOW TaOMUIlE, HA CTOIOYAaTOU
JrarpaMme.

23.9.5.3. JocTymHbIe AIEKTPOHHBIE cpeicTBa OOydYeHWs, MOCOOWs, TPEHAXKEPHI, HX
UCIIOb30BAHUE TI0/I PYKOBOJACTBOM II€Zarora U camocrosTenbHoe. [IpaBuia Ge3omacHoil paGoThI C
ANIEKTPOHHBIMU MCTOYHHKAMH MH(MOpMAIHU (JIeKTpoHHAsT Gopma ydeOHHKa, dJICKTPOHHBIC CIIOBAPH,



00pa3oBaTeNbHbIC CAThl, OpDHEHTHPOBAHHbBIC HA O0OYYAIONINXCSl HAYaIbHOTO 00IIero 00pa3oBaHus).
23.9.54. AJTOPUTMBI PElICHHs U3YUYEHHBIX YIEOHBIX U MPAKTUYECKUX 3a7ay.

23.9.6. Uzyuenne matemaTHku B 4 Kilacce ClIOCOOCTBYET OCBOCHUIO PsAZla YHHUBEPCAIbHBIX
yueOHBIX [EWCTBUI. MO3HABATENBHBIX YHUBEPCAJIBHBIX YYEOHBIX MACHCTBHN, KOMMYHHKATHBHBIX
YHHUBEPCANbHBIX Y4EOHBIX JEHCTBHUH, PpEryIsTUBHBIX YHHMBEPCAJIbHBIX Y4YE€OHBIX JIE€HCTBUH,
COBMECTHOM JEATETbHOCTH.

23.9.6.1. VY oOyuaromerocsi OyayT cOpMHpPOBaHBI CIIEAYIONIHE 0a30BBIE JIOTHUECKUE U
MCCIIEIOBATEIBCKIE ISUCTBHS KaK YacTh ITO3HABATEIBHBIX YHUBEPCAIbHBIX yIEOHBIX NEHCTBUI:

OPHUEHTHPOBAThCA B W3YYEHHOH MaTeMaTH4YeCKOH TEPMHUHOJIOTHH, WCHOIh30BaTh €€ B
BBICKA3bIBAHMX M PACCY)KICHUSX;

CpaBHHMBaTh MaTeMaTH4YeCKHe OOBEeKThl (YHMCITa, BEIUYUHBI, TE€OMETpPUYECKHe (QUTYPBI),
3anMChIBATh PU3HAK CPABHEHUS;

BBIOMPATH METOJ PEIICHMsI MaTEMAaTHUECKON 3a1aui (arOpuT™ ACHCTBHS, MPUEM BBIYUCICHN,
Croco0 penieHusl, MOICTUPOBAHUE CUTYAIIHH, IEpeOop BapHaHTOB);

HaXOOUTb MOJCIIN U3YUYCHHBIX T'COMCTPUYCCKUX (1)I/Il"yp B OKpY>XaroleM MHUPE,

KOHCTPYHPOBAaTh T'€OMETPUYCCKYI0 (GUrypy, 0OJIaJaloIlyl0 3aJaHHBIM CBOWCTBOM (OTpE30K
3aJ[aHHOM JUTHHBI, JIOMaHasi ONPEACIEHHON JUTHHBI, KBaIpaT C 33J1aHHBIM IIEPUMETPOM);

KIIACCH(PUIMPOBATH 00BEKTHI 10 1-2 BRIOpaHHBIM IIPU3HAKAM;
COCTaBJIATH MOJIENIb MAaTEMAaTHIECKOH 3aJ1auHl, IPOBEPSTH €€ COOTBETCTBUE YCIOBHSM 3a/1a4H;

ONPENENATH ¢ MOMOIIBIO MU(PPOBBIX W AHAJIOTOBBIX MPHOOPOB: Maccy mpeaMera (dJIEKTPOHHBIE
1 THPEBBIE BECHI), TeMIrepatypy (TpaayCHHK), CKOPOCTh IBHIKEHHS TPAHCIIOPTHOTO CPeacTBa (Maker
CITHIOMETPA), BMECTUMOCTD (M3MEPUTEIBHEIE COCYIBI).

23.9.6.2. Y oOyuaromerocss OyayT cOpMHUPOBaHBI ClEAyIOIIME HHPOPMAIIMOHHBIC
JISMCTBUS KaK YacTh MIO3HABATENBHBIX YHHBEPCAIBHBIX YUE€OHBIX JICHCTBU:

MPEICTaBIISATh HH(OpMaIHio B pa3HbIX (hopMax;
W3BJIEKATh M HHTEPIPETUPOBATh HHPOPMAIHIO, IPEACTABICHHYIO B TaOJIHIIE, HA IUarpaMMe;

UCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPy Ui Morcka MH(opmaiuu, B ToM uncie WHtepHer (B
YCIIOBHSAX KOHTPOJIHMPYEMOTO BBIXO/IA).

23.9.6.3. VY obyuatomierocst Oynyt copMUpOBaHBI CIEIYIONIHE NEUCTBHUS OOLICHUS KaK
4aCTh KOMMYHHUKAaTHBHBIX YHUBEPCAIBHBIX YIeOHBIX JICHCTBHIA:

WCIIOIB30BaTh MATEMATUYECKYI0 TEPMHHOJOTHIO ISl 3alUCH peIIeHus MPEeIMETHONH WIu
MPaKTHYECKON 3aJa4H;

MPUBOJUTHh TPUMEPHl M KOHTPIPHUMEPHI sl MOATBEP)KICHUS WM OIPOBEP)KEHUS BBIBOJA,
TUTIOTE3H,

KOHCTPYHPOBATh, YUTATh YHCIOBOC BLIPAKCHUCE,

OIMUCBIBATD MPAKTUYCCKYIO CUTYalluIO C MCIIOJIL30BAHUEM I/ISY‘-IGHHOI\/'I TCPMHUHOJIOTHH,



XapaKTepU30BaTh MATEMAaTUYECKHE OOBEKTHI, SBJICHHS U COOBITHUS C TIOMOIIBIO H3Y4EHHBIX
BEJIMYNH,

COCTABJIATH MHCTPYKIHUIO, 3aIUCHIBATH PACCYKICHUC,

WHUIIUHPOBATh OOCYXJICHUE Pa3HBIX CIOCOOOB BEITIONHEHUS 3aJaHWs, IOUCK OIMIHOOK B
pELIeHUH.

23.9.6.4. Y  oOyuatomerocs Oyayr  cpopMHpOBaHBl  ciledylolde  JIeHcTBUs
CaMOOPraHU3aLNH U CAMOKOHTPOJIS KAK YaCTh PEryJISTUBHBIX YHHBEPCATIbHBIX YUCOHBIX ICHCTBHA:

KOHTPOJIMPOBATh TMPAaBUIBHOCTE W TIOJHOTY BBITIONHEHHS alropuTMa apu(pMeTHIecKoro
JIEHCTBUS, peIIeHrs] TEKCTOBOH 3alauH, IIOCTPOEHUS TEOMETPHIECKON (GUTYPHI, H3MEpEHHS,

CaMOCTOATENBHO BBINOJHATE IPUKAIKY U OLIEHKY PE3yJIbTaTa U3MEPEHHUI,
HaXOAWTb, UCTIPABIATH, IPOTHO3UPOBATH OMMOKH M TPYAHOCTH B pEIICHUH Y9eOHOM 3a1a4n.

23.9.6.5. Y obOyuaromierocst OyayT chOpMHUpPOBaHBI CICAYIOIIME YMEHHUS COBMECTHOM
JIESITENbHOCTH:

y4acTBOBaTh B COBMECTHOMW J€ATENLHOCTH: JOTOBAPUBATHCS O CIIOCOOE PelIeH s, pacpeaemsITh
paboTy MeXIy WieHaMH Tpynnbl (HampuMep, B ciydae pelIeHUs 3aaad, TpeOyroImx mepedopa
OOJBIIOr0 KOJIMYECTBA BapHUAHTOB), COTIACOBBIBATH MHEHUS B XOJI€ TIOMCKA JI0Ka3aTelbCTB, BBIOOpA
PalroHaIBHOIO CII0Cco0a,;

JIOrOBApPHUBAThCS C OJJHOKJIACCHUKAMU B XOJI€ OPTaHU3AaLUH MPOSKTHOW PabOThl C BEIMYMHAMU
(cocTaBneHne pacnucaHus, MOACYET JICHET, OIEHKa CTOMMOCTH M TOKYIKH, MPHOIMKEHHAS OLEHKa
paccTOSIHUIT ¥ BPEMEHHBIX MHTEPBAJIOB, B3BCIIMBAHHE, M3MEPEHHE TEMIIEpaTypbl BO3AyXa M BOIbI),
reomerpudeckumu purypamu (Bei60p GOpMBI U IeTasiell Mpu KOHCTPYUPOBAHUH, PACUET M pa3MeTKa,
HPUKKIIKA U OIICHKAa KOHEYHOTO PEe3yJIbTaTa).

23.10. [InanupyemMbie pe3ysabTaThl OCBOCHHS MPOrpPaMMbI [0 MaTeMaTHKE Ha YPOBHE
HAYaJILHOTO 00I1ero 00pa3oBaHusl.

23.10.1. JImdaHOCTHBIE pe3yNbTaThl OCBOEHHS MPOTPAMMBI 10 MaTeMaTHKe Ha YpOBHE
HaYaJIbHOTO OOIIero oOpa3oBaHHMA JOCTHTAIOTCS B EIWHCTBE Y4YeOHOW W  BOCIHTATENbHOU
JESITEIBHOCTH B COOTBETCTBHU C TPAAUIMOHHBIMH POCCHHCKHMH COLHOKYJIBTYPHBIMH W ITyXOBHO-
HPaBCTBEHHBIMU [EHHOCTSIMH, TNPHUHATBIMH B OOIIECTBE MpaBWJIAMH M HOPMaMH IOBEACHUS U
CHOCOOCTBYIOT TIPOLIECCaM CAMOMO3HAHMS, CAMOBOCIHMTAHHMS M CaMOpPa3BHTHUsS, (HOpMHpOBaHUS
BHYTpEHHEW MO3ULINH JTUYHOCTH.

B pesynprare u3yueHHss MaTeMaTHKH Ha YpPOBHE HAYalIbHOTO OOMIEro OOpa3oBaHUS ¥y
oOyuarorierocs Oy yT copMHUpPOBaHbBI CICAYIOIINE THIHOCTHBIEC PE3YIIBTATHI:

0CO3HaBaTh HEOOXOJUMOCTb M3YYEHHSI MAaTEMAaTUKU VIS aJalTallly K )KU3HEHHBIM CUTYaLHsM,
Ul pa3BUTHS OOLIEH KyJIbTYphl 4YEIOBEKa, CHOCOOHOCTHM MBICIHUTh, PpacCyKAaTh, BbIIABUIATh
MIPEATIONOKEHNUS U JOKa3bIBaTh WK OIPOBEPraTh UX;

MIPUMEHSATE TPaBHIa COBMECTHOW MEATEILHOCTH CO CBEPCTHHKAMH, TPOSIBIATH CIIOCOOHOCTH
JIOrOBapuBaThCsl, JUAUPOBATH, CJEIOBATh YKa3aHUAM, OCO3HABaTh JIMYHYIO OTBETCTBEHHOCTb WU
00BEKTUBHO OLICHUBATh CBOU BKJIAJ] B OOIIMIA PE3yiIbTaT;

OCBaMBaTh HABBIKK OpraHU3aliy 0e30M1aCHOr0 MOBECHUS B MH(POPMAIIMOHHOH cpee;



MPUMEHSIT, MAaTEMaTUKy JJIS PEIICHUS MPAKTUYSCKUX 3a7ad B MOBCEIHEBHOM >KU3HU, B TOM
YHUCIe TIPU OKa3aHUU TOMOIIU OJHOKIACCHUKAM, JIETSIM MJIAJIIEro BO3PacTa, B3POCIBIM U TOXKHUIBIM
JIIOISM,

pa60TaTL B CUTyalusdX, pAaCHIMPAIOMINX OIIBIT IMPUMEHCHHUA MATEMATUYCCKUX OTHOIIICHUM B
pCaHLHOﬁ JKM3HH, NOBBIITAKONIUX UHTCPEC K UHTCIUICKTYAJIbHOMY TPYAY U YBCPCHHOCTL CBOUX CHJIAX
IIpHU PCIICHUM ITOCTABJICHHBIX 3aJ1a4, YMCHHUEC IIPCOJ0ICBATh TPYAHOCTH,

OLIEHMBATh NpPaKTHYECKWe W y4eOHbIE CHUTYyallMd C TOYKH 3PEHUS BO3MOXXHOCTH NPUMEHEHHS
MaTEMaTHUKH ISl PAllHOHATIBHOr0 U 3()(hEeKTUBHOrO pereHns y4eOHbIX U )KU3HEHHBIX [Tpo0ieM,;

XapaKTepU30BaTh CBOM YCHEXHM B M3YYCHHM MAaTEMaTHKH, CTPEMUThCS YIIyOJsiThb CBOU
MaTeMaTU4YeCKHUe 3HAHUS M YMEHUs], HaMedaTb IIyTH YCTPaHEHUs TPYIHOCTEH;

MOJIb30BaThCSl  Pa3HOOOpa3HbIMM  HMH()OPMAIMOHHBIMHA  CPEACTBAMH  JUIS  PELICHHS
MIPEIOKEHHBIX U CAMOCTOSATEIHHO BRIOPAHHBIX YIEOHBIX MTpo0IeM, 3a1ad.

23.10.2. B pesynaprare wu3ydeHWss MaTeMaTHKH Ha YpOBHE HadaJbHOrO o0OIIero
o0Opa3oBaHus y oOydaromierocsi Oyayt copMHpoOBaHBI MMO3HABATEIIbHBIC YHHBEpPCAJIbHBIC y4eOHBIC
JICUCTBHSI, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Y4eOHbBIC ACHCTBHUS, PErYISTHBHBIC YHHUBEpPCAJIbHbIC
yueOHbIC ICHCTBHSI, COBMECTHAS IEATEIbHOCTb.

23.10.2.1. VY oOyuatomierocsi OyayT cOpMHpOBaHbI Clieqytonye 0a30BbIe JOTHYECKUE
JIEHCTBUS KaK YacTh MO3HABATENbHBIX YHUBEPCANbHBIX YUeOHBIX ICHCTBUI:

YCTaHABJIMBATH CBSI3U M 3aBUCHMOCTH MEKIY MAaTEMAaTHYCCKUMU OOBEKTaMHU («4acTh-IIEIOEY,
«IIPUYHHA-CIICJICTBUE», IPOTSHKEHHOCTD);

NPUMEHATh  0a30Bble JIOTHYCCKHE  YHHBEPCAIbHBIC JICHCTBUS.  CpPaBHECHHE, aHAIH3,
wiaccuukanus (rpynmnupoBka), 0000IIeHHE;

MpHOoOpeTaTh MpakTHIecKue rpadudeckne U N3MEPHUTEIbHBIE HABBIKH TSI YCIIEITHOTO PEIIeHS
Y4eOHBIX M KHUTEHCKUX 3a/1aY;

MPEACTABIISATh TEKCTOBYIO 3aj7ady, e pelleHHe B BHJIE MOJEIH, CXEMBbI, apu(MeTndecKon
3aIlUCH, TEKCTa B COOTBETCTBUU C MPEATIOKEHHON yIeOHOM MPOOIEMOi.

23.10.2.2. Y  oOyuaromerocss  Oyayr — copMuUpoBaHBI  ClEOylOmUMe — 0a3oBbIC
UCCIIEIOBATENLCKUE JEWCTBUS KaK YacTh IO3HABATENBHBIX YHUBEPCAIBHBIX YU€OHBIX ISHCTBUI:

IMPOABJIATH CIIOCOOHOCTH OPUCHTHUPOBATHCA B y'-I€6HOM Marepuajie pa3HbIX pas/iCiioB Kypca
MAaTEMaTHUKU,

IIOHWMATh M HCIIOJIb30BATh MAaTEMATUYCCKYI0 TCPMHUHOJOTHUIO: PaA3IM4aTh, XapaKTEPH30BATh,
HCIIOJIB30BAaTh JIs1 pCIICHUS y‘Ie6HBIX M IIPAKTUYCCKHUX 3a/ad,

HPUMEHSTh H3y4eHHBIC METO/IbI MO3HAHUS (M3MEpEeHHUe, MOJICITUPOBaHNUE, TepedOp BAPHAHTOB).

23.10.2.3. Y obyuaromerocs OyayT cQOpPMUPOBaHBI CIEAyIOIIAE HHPOPMAIHOHHBIE
JCHCTBHUS KaK YaCTh MO3HABATEIBHBIX YHUBEPCAIbHBIX YUCOHBIX JCHCTBUIL:

HaXOMUTh M UCIONB30BaTh JUIS peIleHus y4eOHBIX 3aJad TEKCTOBYIO, TI'padUUecKyro
WH(POPMAIUIO B Pa3HbIX HCTOYHUKAX HH(POPMALTMOHHON CPEIbI;

YUTaTh, WHTEPIPETUPOBATh TpaHUUecKd MpeACTaBIeHHY0 HH(pOpManuio (cxemy, TabIuIry,



JMarpaMmy, Ipyryro MOJIEIb);

MPEACTARIATE HHPOPMAITHIO B 3aaHHON (opMme (IOTOTHATH TaOIHILY, TEKCT), HOPMYTHPOBATE
YTBEpKJICHHUE 11O 00pasily, B COOTBETCTBUHU C TPEOOBAHUSMH YUCOHOM 3a/1ayu;

NpPUHUMATh MpaBuia, OE30MacHO HCIONb30BaTh MpeAiaraeMble JJIEKTPOHHBIE CPENCTBAa M
WCTOYHUKHU HH(OpMAaLUK.

23.10.2.4. VY obGyuatomierocst 0ynyT chopMUPOBaHBI CIECAYIOIIUE ACHCTBHA OOIIEHHS KaK
9aCcTh KOMMYHHUKAaTHBHBIX YHUBEPCAIBHBIX YIeOHBIX JICHCTBHIA:

KOHCTPYHMPOBAaTh YTBEP)KIECHUS, IPOBEPSITh UX UCTUHHOCTD,

HCIIOJB30BaTh TCKCT 3aJaHWsA 1A 00BsSICHEHHSI crocoba u Xoma pEIICHUA MaTeMaTUIeCKOH
3azlayy,

KOMMCHTHUPOBATH IIPOLECC BLIYMCIICHHUS, TIOCTPOCHMS, PCIICHMSI,
O0BICHATE HOJIy‘-IGHHI:Iﬁ OTBECT C UCITIOJIB30BAHUEM I/I3Y’-I€HHOﬁ TECPMHHOJIOI MU,

B TpOIecCe JUAJIOrOB MO OOCYKICHHIO H3YYCHHOrO MaTepuayia - 3aJaBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJCHHS, OLICHUBATh BHICTYIUICHHS YYaCTHUKOB, NMPUBOAUTH JOKA3aTENbCTBA CBOEH
MPABOTHI, IPOSIBJIATH STUKY OOIICHUS,

CO3/1aBaTh B COOTBETCTBHUHU C y4eOHOW 3ajadeil TEKCThI PasHOro BHJIA - ONHMCaHHE (HampuMmep,
reOMETPHYECKO (GUrypbl), paccykiaeHue (K NpuMepy, NpPH pEILCHUU 3aJadd), HHCTPYKIHS
(HampuMep, U3MEPEHUE AJTHHBI OTPE3Ka);

OpPHEHTHPOBATHCS B aNTOpUTMaXx: BOCIIPOM3BO/INTH, JIOTIOJTHSITB, UCTIPABJIATH
neopMHUpOBaHHBIE,

CaMOCTOSITEIIbHO COCTABIISTh TEKCTHI 3a/IaHUM, aHAJIOTUYHBIE THITOBBIM HU3YYCHHBIM.

23.10.2.5. Y  oOyuaromierocss  Oyayr  cOpMHpPOBaHBI  CIEAYIOLIHME  JACHCTBUS
CaMOOpTaHU3AIMH KaK YacCTh PETYIATHBHBIX YHUBEPCATHHBIX yUE€OHBIX JeHCTBUM!

MJIAHUPOBATH JACHCTBUS 110 PEIICHUIO YUeOHOM 3a1auu JUIsl TOJTydeHUS pe3yJibTaTa;

TUTAHUPOBATh ATAlbl MPEACTOANICH padOThl, ONPEACIATh IOCIEIOBATEILHOCTh YUCOHBIX
JNEeUCTBHH,

BBINIOJIHATH TpaBHUja OE30MacCHOrO HMCIONB30BAHUS DJICKTPOHHBIX CPEICTB, MPELIaracMbIX B
npouecce 00y4YeHusl.

23.10.2.6. Y  oOyuwaromerocss Oyayr cOpMHpOBaHBI  CIEOyIOLIME  JCHCTBUS
CaMOKOHTPOJIS KaK YacCTh PEryIATUBHBIX YHUBEPCAIBHBIX YUEOHBIX JICHCTBUIA:

OCYIIECTBIIATH KOHTPOIh MPOIECcCa U Pe3ysIbTaTa CBOCH JIESITeNbHOCTH;
BBIOMPATH U TIPH HEOOXOAMMOCTH KOPPEKTHPOBATEL CIIOCOOHI ACHCTBHIA;

HaXOJUTh OIIMOKM B CBOGH padOTe, YCTaHABIWBAThL WX NPUYHMHBI, BECTH IOMCK MyTeH
MPEOI0JICHHUS OIINOOK;

MPEABUETh BO3MOXXHOCTh BOHUKHOBEHHS TPYIHOCTEH M OIMOOK, IPeTyCMaTPUBaTh CIIOCOOBI
ux npenynpexaeHus (GpopMyiupoBaHHE BOMPOCOB, OOpallleHHe K Y4eOHHUKY, IOMOTHUTEIbHBIM



cpencTBaM o0y4eHHsI, B TOM YHCIIC JICKTPOHHBIM);
OLIEHMBATh PALIMOHAILHOCTH CBOMX JCHCTBHIA, 1aBaTh UM KaueCTBEHHYIO XapaKTePUCTHUKY.
23.10.2.7. VY obyuatomerocst 0yayT copMHUpPOBaHBI yMEHHSI COBMECTHOM 1ESTEIbHOCTH |

y4acTBOBaTb B COBMECTHOW MAEATENHHOCTU. PACHpPEACNsATh paboTy MEXAY WIEHAMU TPYIIIbI
(HampuMep, B cilyyae pelIeHHs 3afgad, TpeOyromux mnepedopa OOJBIIOro KOMWYECTBAa BapHAHTOB,
NPUBEICHUS TIPUMEPOB U KOHTPIIPUMEPOB), COTIACOBBIBATH MHEHHS B XOJE MOKCKA J0Ka3aTElbCTB,
BbIOOpA paLMoOHANBHOIO crioco0a, aHanu3a uH(popmauuy,

OCYIIIECTBIISITH COBMECTHBIH KOHTPOIb W OIEHKY BBHINIOTHSIEMBIX [EHCTBUH, NpPEABHUIETH
BO3MOKHOCTh BO3HUKHOBEHHUS OIMHUOOK U TPYIHOCTEH, MPeIycMaTpUBATh ITyTH UX MPEXYITPEKICHIS.

23.10.3. K xoHmy o0Oyuenus B 1 Kimacce OOydarolMICS IONYYUT —CICAYIOIINE
NMPEAMETHBIC PE3YIIBTATHI 110 OTACIBHBIM TEMaM IIPOTpaMMBI 110 MaTEMaTUKE.

YUTaTh, 3aIIMCHIBATh, CPABHUBATH, yIOpsAAo4YrBaTh urcia ot 0 1o 20;

MEPECUYUTHIBATh PA3JIUNYHBIC O0BEKThI, YCTAHABINBAThH MOPSIIKOBBIN HOMEp 00BbEKTa; HAXOAUTh
YypciIa, OOJIbIINE WX MEHBIINE JaHHOIO YMCiIa Ha 3aJaHHOE YKCIIO);

BBITIONTHATh apu(METHUCCKUE IEHCTBUSA CIOKEHUS W BbluuTaHus B mpeaenax 20 (ycTHo u
NHCBMEHHO) 03 Tmepexo/ia yepe3 AeCsTOK;

HA3bIBATh W Pa3JIN4yaTh KOMITOHEHTHI JCHCTBHUN clokeHus (craraeMble, CyMMa) M BBIYHTAHUS
(YMeHbIIIaeMOoe, BBIYUTAEMOE, PA3HOCTB);

peIIaTh TeKCTOBBIC 3a]1a4H B OJIHO JICHCTBHE HA CII0KEHHUE U BBIYMTAHHE: BBIICIATH YCIOBHE H
TpeboBanue (Bompoc);

CpaBHUBATb 00BEKTHI 1O MJINHE, YCTaHaBJIMBas MEXAYy HUMU COOTHOIIECHNUE KJIMHHEC-KOPOUC»,
«BBILIC-HUKE», KIIAPC-YIKE»,

U3MEpPATH [UTHHY OTpe3ka (B CM), YePTUTh OTPE30K 3aIaHHOMN JIUTHHBI,
pasnuyaTth YUciIo U uudpy;

pacro3HaBaTh TeOMETpHYECKUEe (GHUTYpbl: KPYr, TPEYroJbHHK, HPSMOYrOJbHUK (KBaapar),
OTPE30K;

YCTaHaBJIMBATb MCKIY 00BbEKTaMHU COOTHOIICHUS . «CJICBA-CIIpaBa», «coepeau- caau», MCKIY,

pacrno3HaBaTh BepHbIe (MCTHHHBIC) W HeBepHbIe (JIOKHBIC) YTBEPIKICHUS OTHOCHTEIBHO
3a/JaHHOT0 Habopa 00BEKTOB/TIPEIMETOB;

TPYIIHPOBATh OOBEKTHI MO 3aJaHHOMY MPHU3HAKY, HAXOIUTh W Ha3bIBaTh 3aKOHOMEPHOCTH B
psiny 0OObEKTOB IOBCEAHEBHOM JKU3HH;

pasinyaTh CTPOKUA U CTONOIBI TAOIHIIBI, BHOCUThH JaHHOE B TAONHIlY, H3BJICKATh JTAHHOE HITU
TaHHBIE U3 TaOJIUIIEL,

CpaBHHBATH JIBa 00bEKTa (YHCIa, TEOMETPUYECKIE PUTYPHI);

pacrpeaciiaTb 00BEKTHI HA JBC I'PYyHIIBI 110 3aJaHHOMY OCHOBAHMHIO.



23.10.4. K xoHily oOydeHus BO 2 Kiacce OOYYarOIIUHCSA TMOMYyYUT CICAYIONIUE
NpEeAMETHLIC PE3YJIbTATHI 110 OTACIBHBIM TEMaM MPOTPaMMEI 110 MaTEMATUKE:

YUTAaTh, 3allMCbIBATh, CPABHUBATD, YIIOPSAJAOYHMBATL YUCJIa B IIPCALCIax 100,

HAXOMUTh YUCIO OONBIIICE WITH MEHbIIICe TAHHOTO YKCIia Ha 3ajaHHoe 4ucio (B npeaenax 100),
Oorblliee TAHHOTO YKCIa B 3aaHHOE Yrcio pa3 (B mpenenax 20);

YCTaHABJIMBATh U COOJIIONATH TOPSIOK MPH BBIYMCICHUH 3HAYCHHS YHCIIOBOTO BhIpaskeHUs (CO
CKOOKaMu uin 6e3 CKOOOK), COepIKAIIero ISHCTBUS CIAOKEHHS U BhunTanus B nipeneiax 100;

BBITIONHATHh apu(MeTHUecKue AeWCTBUS. CIIOKeHUe M Bhrumtanue, B npenenax 100 - yctHo m
NHCEMEHHO, YMHOKEHHE U JeNIeHNe B rpezaenax 50 ¢ HCImonb30BaHIEM TaOIUIbl YMHOKCHHS,;

Ha3bIBaTh W Pa3jidyaTh KOMIIOHCHTHI JEUCTBUN YMHOKEHUS (MHOKHTEIH, MPOU3BEICHHUE),
nenenns (IemuMoe, eTUTENb, YaCTHOE);

HaXoIuUThb HCU3BECTHBIN KOMIIOHEHT CJIO’KCHHSI, BBIYUTAHUS,

UCIIOJIb30BaTh IPH BBIMOJHEHUM TPAKTHYSCKUX 3aJaHUil  COUHUIBI BETUYUH JUTMHBI
(canTUMeTp, JAEUUMETp, METp), Macchl (KHJIorpamm), BpemeHu (MUHYyTa, 4ac), CTOUMOCTH (pyOiib,
KOIICHKa);

OmmpeAcyisiTb € IMOMOLIBIO HM3MCPUTCIBHBIX HWHCTPYMCHTOB [JIMHY, ONOPCACIATH BpEMAd C
IIOMOIIBIO YaCOB,

CpaBHUBAThb BCIIMYWHBI JIWHBI, MACChl, BPCMCHHU, CTOMMOCTH, YCTAHABJIMBAasl MCKAY HHUMHU
COOTHOIIIEHHE «OOJIbIIIE HIU MEHBIIIE Ha»,

peliaTh TEKCTOBBIE 3aJa4d B OIHO-IBA JCHCTBUS. HPEICTABIATH 3a7ady (KpaTkas 3aIuch,
PHCYHOK, TaOmuIla WM Jpyras MOJENb), IUIAHWPOBATh XOJ PEIICHUS TEKCTOBOW 3agadd B JBa
JeHCcTBUS, 0OPMIIATE €T0 B BUJE apU(PMETHIECKOTO JSHCTBYS WM JISHCTBUH, 3aITHCHIBATH OTBET,

paznyaTh reoMeTpuYecKue QUTYphI: PSIMOI YToll, IOMaHyI0, MHOTOYT'OJIbHUK;

Ha Oymare B KJICTKY M300pa)kaTh JIOMaHYHO, MHOTOYTOJIbHUK, YEPTHTh C MOMOIIbIO JTUHCHKH
WJIA YTOJIbHUKA IPSAMOM yroJi, OpsiMOYT'OJIbHUK C 38JJaHHBIMU JUIMHAMHU CTOPOH;

BBIITOJIHATH UBMEPCHUC NJIMH PCaJIbHBIX 00BEKTOB C IIOMOIIIBIO JII/IHCI\/'IKI/I;

HAaXOAUTh JUIMHY JIOMaHOW, COCTOSIIEH M3 JABYX-TPEX 3BEHBEB, MEPUMETDP MPSIMOYTOJIbHUKA
(xkBajgpara);

pacrno3HaBaTh BepHbIC (MCTHHHBIC) M HEBEPHBIC (JOXKHBIE) YTBEPXKJICHHUS CO CIIOBAMHU KBCE,
«KAXKIBIAY,

MPOBOJUTH OJHO-ABYXIIATrOBBIC JIOTHYCCKUE PACCYKICHUS U NCJIaTh BBIBO/IbI,

HAXOMWTh OOMMM NpPHW3HAK TPYIIBl  MareMaTHYeCKHMX OOBEKTOB  (4HCeEN, BEIMYMH,
reOMETPUICCKUX QHUTYD);

HaXOJUTh 3aKOHOMEPHOCTH B PsIly 00BEKTOB (YHCEI, TeOMETpUIeCcKUuX QUryp);

NPE/ICTABISATh HH(QOpPMAIIHIO B 3aJTAaHHON (hOpMeE: JIOMOTHSTH TEKCT 3a/1a4H YHCIaMH, 3aIOIHATh
CTPOKY WIIM CToj0el TaONuIbl, YKa3biBaTh 4YHCIIOBbIC JAaHHbIE HAa pHCYyHKe (HM300paskeHUH
reOMETPUIECKUX GUryp);



CpaBHUBATh TPYIIIbI 00BEKTOB (HAXOIUTH 00IIIee, PA3THYHOR);
HAXOJMTh MOJIEIIU T€OMETPUICCKUX (PUTYP B OKPYIKAIOIIEM MUPE;
NoAOUPATH MIPUMEPBI, TOATBEPKAAIOIINE CYK/ICHHIE, OTBET;
COCTaBJIATH (JOTOJHATH) TEKCTOBYIO 33124y,

HPOBEPSATH NPABUILHOCTD BBIYUCICHHS, H3MEPCHHSL.

23.10.5. K xoHiry oOydenuss B 3 Kimacce OOYYarOMUICS TONYYHT CIEAYIOIINe
HpeIMEeTHBIE Pe3yIbTaThl 110 OTACTBHBIM TEMaM MPOrPaMMBI IT0 MaTEMaTHKe:

YHUTATh, 3aMTUCHIBATh, CPABHUBATH, YITOPSIOUYUBATh uncia B npenenax 1000;

HAaXOJIMTh YKCIIO OOJIbIIEe WM MEHbBIIIEE JAHHOTO YMCIIa Ha 3aJaHHOE YUCIIO, B 3aJAHHOE YUCIIO
pas3 (B mpememnax 1000);

BBITIONTHATE apu(MeTHUecKne AeHCTBHS. ClIoKeHre W BhiuuTanue (B npeaenax 100 - ycrHo, B
npenenax 1000 - mucbMEHHO), YMHOKEHHE U JICJIEHIE Ha OJJHO3HAYHOE YUCIIO, JAETEHHE ¢ OCTATKOM (B
npeaenax 100 - yCTHO ¥ THCBMEHHO);

BBIIIOJIHATH I[CP'ICTBI/IH YMHOKCHUE U JCJICHUC C YUCIIaMU Ou 1,

yCTaHAaBIMBaTh W COOJIONATH MOPSAOK ACHCTBUMA NpU BBIYMCICHWH 3HAYCHUS YHCIOBOTO
BeIpakeHHs (cO cKoOkamH Wi 0e3 CKOOOK), coIeprkallero apu(Mernvyeckue IeUCTBHS CIOKEHUS,
BBIUMTAHUS, YMHOXEHHUS U JICTICHNUS,

WCIIOTB30BATh IIPH BRIYHCIICHUSAX ITEPEMECTUTENFHOE U COYETATEIEHOE CBOMCTBA CIIOKEHNUS;
HaXOAWTh HEM3BECTHBII KOMITOHEHT apu()METHIECKOTO IEHCTBHS;

UCIIOJIB30BATh TIPH BBIMOJHEHUH TPAKTHYECKUX 3aaHUi M PEIICHUH 3aj1a4 €IMHUIIBI: JUTHHBI
(MHJTEMETp, CaHTHMETP, AEUMETP, METP, KHUJIOMETP), Macchl (TpaMM, KHJIOTpaMM), BpEeMEHU
(MuHyTa, Yac, CEKyH/Ia), CTOMMOCTH (KoTeiika, pyOiib);

OTIPEIENATh C TIOMOIIBIO MU(PPOBBIX M aHAJIOTOBBIX IPUOOPOB, U3MEPHUTENLHBIX HHCTPYMEHTOB
JMHY (Maccy, Bpemsi), BBINONHATH TNPHKHUIKY M OIEHKY pe3yjbTaTa H3MEPEHHid, ONpeeisTh
MPOODKUTEIILHOCTh COOBITHS;

CpaBHUBATh BCIIMYMHBI IUIMHBI, IJIOMIaAW, MAaCCbl, BPECMCHU, CTOMMOCTH, YCTaHABJIMBAsd MCKIY
HMMH COOTHOIIIEHHE «OOIBIIE HIH MEHBIIIE HA WIIH B»,

Ha3bIBaTh, HAXOAUTH JOJI0 BCIIMYHNHBI (HOHOBI/IHa, Ile’l“BepTB);
CpaBHHBATh BCIIMYMHBI, BBIPA’KCHHBIC TOJISIMU,

UCIIONIB30BATh MNPU PELICHHH 33Ja4 W B MPAaKTHYECKUX CHTyalnusx (MOKyIKa ToBapa,
OIpe/eieHne BPEMEHH, BBIIOJIHEHUE PACYETOB) COOTHOIICHHE MEXKY BETMYNHAMH;

IIpyu pCIICHUH 3aJa49 BBINOJIHATH CJIOKCHUC U BBIYMTAHNE OAHOPOAHBIX BEJIMYNH, YMHOXCHUE U
JCJICHUE BEINYMHBI HA OJHO3HAYHOC YUCIIO,

pelarh 3aJa4d B OAHO-/BA AEUCTBUS: IPEACTABIATh TEKCT 33/1a4H, IIJIAHUPOBATh XOJ| PELIEHMS,
3alKChIBaTh PEIICHHUE M OTBET, aHAIM3UPOBaTh pelieHue (UCKaTh JAPYrod Croco0 perieHus),
OIICHUBATh OTBET (YCTaHABJIMBATH €r0 PEATUCTUYHOCTD, IPOBEPSTH BHIYMCIICHHS);



KOHCTPYHPOBATh HPSMOYTOJIbHUK M3 INaHHBIX Guryp (KBaapaToB), NEIUTh MPSIMOYTONbHHK,
MHOIOYTOJIBHUK Ha 33JJaHHBIE YaCTH;

CpaBHUBATh (PUTYPHI IO IJIOMATHU (HAJIOKEHUE, COOCTABICHUE YHCIIOBBIX 3HAUCHH);
HaXOAUTh NEPUMETP MPIMOYTONIbHHUKA (KBaJpara), IUIOMAb NPSMOYrolbHIKA (KBaapaTa);

pacno3HaBaTh BepHbIC (MCTHHHBIC) U HEBEPHBIC (JIOKHBIC) YTBEPXKICHHUS CO CIIOBAMH. «BCEY,
«HEKOTOPBIE», KUY, KKAKABIH», «ECIH..., TO...»,;

GopmyaupoBaTh yTBep)KACHHE (BBIBOI), CTPOMTH JIOTHUECKHE paccykaeHus (OmHO-
JIBYXILIATOBBIE), B TOM YHCIIE C UCIIOIB30BAHUEM H3yUYCHHBIX CBSI30K;

KIIACCH(UIUPOBATH OOBEKTHI TI0 OJJHOMY-/IBYM ITPHU3HAKAM,;

M3BJIEKATh, HCIIONB30BaTh MH(POPMALHNIO, TPEACTABIEHHYI0O Ha NPOCTEHIIMX AWarpaMMmax, B
Tabnui@ax (Hampumep, pacucaHue, peKUM paboThl), Ha MTPEAMETaX MTOBCEIHEBHOM KU3HHU (HAaIIpumep,
SIPIIBIK, STHKETKA), & TAKXKE CTPYKTYPHPOBATh HH(OPMAIIHIO: 3AMOTHATH TPOCTEHINIE TAOIHUIIBI;

COCTABJISITh IJIAH BBHIMONHEHUSI YIEOHOTO 3a/IaHUSI M CIIEIOBATh €MY, BBIOIHATH JCHCTBHS 110
aIrOpUTMY;

CpaBHUBAaTb MATEMAaTUYCCKUEC 00BEKTHI (HaXOI[I/ITI: 06111ee, pas3invHoeC, yHI/IKaJ'ILHOC);
BLI6I/IpaTB BCPHOC PCIIICHUC MaTeMaTU4ECKON 3aJa4H.

23.10.6. K xonmy oOyuenns B 4 ximacce OOyYarOmMHCS TONYYUT CIEAyIOIIME
IpeIMETHBIE Pe3yIbTaThl 110 OTACTBHBIM TEMaM MPOrPaMMBbl 10 MaTEMaTHKeE:

4YHUTaTh, 3alIMChIBATh, CPABHMUBATH, YIIOPSAAOYNBATH MHOTO3HAYHBIC YHCJIA,

HAXOIUTh YKCII0 OOJbIIIee MM MEHbIIIEEe JAHHOTO YKCia Ha 3aJaHHOe YKCII0, B 33/IaHHOE YUCITO
pas;

BBIITOJIHATH apI/I(bMeTI/IT-IeCKI/Ie HeﬁCTBHﬂ: CJIO’)KEHHEC U BBIYMTAHUEC C MHOI'O3HAYHBIMHU YK CIIaMHU
muceMeHHO (B mpemenax 100 - yCTHO), YMHOXEHHME W JIEIEHHE MHOTO3HAYHOIO YHCIa Ha
O/IHO3HAYHOE, [BY3HAYHOE YHCIO muchbMeHHO (B mpemenax 100 - ycTHO), jAeneHHE ¢ OCTaTKOM -
nrcbMeHHo (B npenernax 1000);

BBIYUCIISTh 3HAYEHHE YHCIIOBOTO BhIpakeHHsS (CO CKOOKaMH ik 0e3 CKOOOK), comepiKaiiero
2—4 apupMeTHUSCKUX [JICHCTBHS, WCIONB30BaTh IPH BBIYMCICHUSX HW3y4YCHHBIC CBOWCTBA
apuMeTnIecKux JeHCTBUH;

BBITOJTHATD IPUKUKY PE3yIbTaTa BEIYUCICHUH, IPOBEPKY HOITYUYEHHOTO OTBETA IO KPUTEPHSIM
JIOCTOBEPHOCTh  (pEaibHOCTh), COOTBETCTBHE MpaBHiIy (airopurMy), a TaKkKe C I[IOMOLIBIO
KaJbKYJIATOPA;

HaXOAWTH JIOIO BETMYUHEI, BEJTMUMHY IO ee JI0TIe;
HaXOJIUTh HEM3BECTHHIN KOMIIOHCHT apu(hMETHICCKOTO JICHCTBHS;

WCIIONIb30BATh €IMHMIIGI BENWYMH TPH PElIeHrHd 3a1ad (UiMHa, Macca, BPeMs, BMECTHMOCTE,
CTOMMOCTb, TUTOIIAb, CKOPOCTH);

WCIIONIb30BATh TIPH PEIICHNH 3a/1a4 AMHHIIBI [UTHHBI (MUTMMETP, CAHTUMETP, JCIUMETP, METP,
KHAJIOMETP), Macchl (rpamMM, KHAJIOTpaMM, IIEHTHEP, TOHHA), BpeMeHH (CeKyH7a, MHUHYTA, Yac, CYTKH,



HEJENsA, MECAIl, TOMI), BMECTUMOCTH (JIUTP), CTOMMOCTH (KOme#Ka, pyOis), miomanau (KBaapaTHBIH
MeTp, KBaIpaTHBIH JCIUMETD, KBAPATHBIA CAHTUMETP), CKOPOCTH (KHIIOMETP B Uac);

WCIIONIb30BATh MPH PEIICHUHM TEKCTOBBIX 3a/a4 W B MPAKTHUYSCKUX CHUTYAIMsIX COOTHONICHHUS
MEXKAY CKOPOCTBHIO, BpEMEHEM M MPOWIECHHBIM MyTEM, MEXIY MPOU3BOAUTEILHOCTHIO, BPEMEHEM U
00bEMOM pabOTHI;

OIpenessITh ¢ MOMOLIbIO HU(POBBIX M aHAJIOTOBBIX MPUOOPOB Maccy HpeAMETa, TeMIEepaTypy
(HampuMep, BOJBI, BO3JyXa B IOMEIICHHH), BMECTUMOCTh C IOMOIIBIO H3MEPUTEIbHBIX COCY/IOB,
MPUKUIKY U OLICHKY Pe3yJIbTaTa U3MEpPEeHUH;

pemarb TEeKCTOBBIC 3a7a4yul B 1-3 JelcTBUS, BBHINIONHATH MPEOOpPa30BaHUE 3a/IaHHBIX BEINYHH,
BBIOMpATh TIPH PEIICHWH TOAXOJAIINE CIHOCOOBI BBIYUCICHHS, cOdeTass YCTHbIE M MHChbMEHHBIE
BBIYUCIICHUS W HCIONB3YysA, IIPH HEOOXOAMMOCTH, BBIYHCIHUTEIBHBIC YCTPOWCTBA, OICHUBATH
TTOJTYYEHHBIN PE3yIbTAT IO KPUTEPHUSIM: PEaTbHOCTh, COOTBETCTBHE YCIIOBHUIO;

pemarh MPaKTUYECKHE 3a/aud, CBS3aHHBIE C ITOBCEIHEBHOW >KHM3HBIO (HAIpHUMEp, MOKYIKa
TOBapa, ONpee/ieHHe BPEMEHHU, BBHIMOMHEHNWE PacyéroB), B TOM UYHCIIE€ C M3OBITOYHBIMHM JaHHBIMH,
HAXOAUTh HeEJOCTaloIyl0 HH(popMalmioo (HampuMep, W3 TaOJMI, CXeM), HAaXOAUTh pa3INYHBIC
CroCOOBI peIIeHUS;

pa3iiniaTb OKPYXKHOCTb U KPYT, I/I306pa)KaTI> C IOMOLIBIO HUPKYIIA U JIMHEHKHU OKPYKHOCTb
3aJaHHOI'0 paauyca,

pas3nuyaTh H300paskeHUs POCTEHIIMX MPOCTPAHCTBEHHBIX (Guryp (miap, Ky0, HHIHHID, KOHYC,
NUpaMuia), Pacro3HaBaTh B MPOCTEHINUX CIy4asX MPOCKIUH MPEIAMETOB OKPYXKAIOMIEr0 MHpa Ha
IUTOCKOCTS (101, CTEHY);

BBITIOJIHATE pa30ueHue (MOKa3bIBaTh HA PUCYHKE, YEPTEKE) NPOCTEHIIIEH COCTABHOM (BUTYpHI HA
IPAMOYTOJNBHUKH (KBaIpaThl), HAXOAUTH MEPUMETP M IUIOMAAb QUTYpP, COCTABIEHHBIX M3 JABYX-TPEX
PSIMOYTOIBHHUKOB (KBaapaToB);

pacrno3HaBaTh BepHbIe (HCTHHHBIC) U HEBEpHbIC (JIOXKHBIC) YTBEPIXKICHUS, IPUBOIUTE TIPUMED,
KOHTPIIPHMED;

dbopMynupoBath yTBepXkIeHHE (BBIBOA), CTPOMTh JIOTUYECKHE paccyxaeHus (IByX-
TpeXIlaroBkIe);

KJ'IaCCI/I(bI/IHI/IPOBaTI) O0BEKTHI 10 3aJaHHbBIM HJIKM CaAMOCTOATCIbHO YCTAaHOBJICHHBIM OJHOMY-
JABYM IpU3HAKaM,

W3BJICKATh W WCHOJNB30BATh JUISl BBIMONHCHUS 3aJlaHW WM pEIICHUs 3anad HH(OpMAIuIo,
MPEJCTAaBIICHHYI0 Ha MPOCTEUIINX CTOJIOYATHIX JUarpamMmax, B TaOIHUIaX C JaHHBIMH O PEAbHBIX
mporeccax M SIBJICHUSIX OKPYXKaromlero mMupa (Hampumep, KajeHaapb, paclHcaHue), B MpeaMeTax
MOBCEIHEBHOM XHM3HHU (HAIIPUMED, CUET, MEHIO, MPANC-ITHCT, O0BABIICHNUE);

3aMOMHATh JaHHBIMU NIPEIJIOKEHHYIO Ta0IHIy, CTOIOUATYIO AUArpaMMy;

UCIIOIb30BaTh (hOPMATN30BaHHbBIC OMMCAHUS TIOCICIOBATEILHOCTH ICHCTBUI (aropuT™m, IJiaH,
cXeMa) B TPAKTHYECKMX M YYEOHBIX CHUTYalUsX, JONOJHATH alTOPHTM, YIIOPSIOYMBATH IIATH
aNrOpUTMa;

COCTaBJISITh MOJIENTh TEKCTOBOM 3a71a4H, YHUCIIOBOE BRIPAKCHHC;



BBIOMpATh PallMOHATBHOE PEllIeHHE 3a4a4H, HAXOAUTh BCE BEPHBIC PEIICHUS U3 TPEIIOKECHHBIX.

TemaTH4yeckoe NJAHNPOBaHME, COCTABJIEHHOE C y4eTOM padoydeil MPporpaMMsbl BOCIIUTAHHSA

1 KIIACC

KonnyecTBo 9acos
No HanmeHnoBaHue pa3iesioB u JaexkTpoHHbIE (HH(POBHIE)

n/n TeM NPOrpaMMsl Beero o0pa3oBaTe/ibHbIE pecypChl
Pazpnen 1. Ynciaa v BeTHYMHBI

1.1 Yucnaor 1 10 9 13

1.2 Yucna ot 0 10 10 3

1.3 Yucna or 11 no 20 4

1.4 Jnuna. I3amepenue JIMHBI 7
Hroro no pazaeny 27

Pazjnen 2. Apudmernyeckue 1elicTBUA

CroxxeHue 1 BBIYUTAaHHE B
2.1 11
npenenax 10

CroKeHHE U BHIYUTAHKE B
2.2 29
npenenax 20

Hroro no pasneny 40

Paspnen 3. TekcroBble 3a1a4u

3.1 TekcroBble 3a1a4u 16

HUroro no pazzeny 16

Pazpnen 4. [IpocTpancTBeHHbIE OTHOLIEHUS 1 TeOMeTPpUYecKUe (PUIyphl

41 [IpocTpancTBeHHbIE 3
OTHOLICHUS
4.2 I'eomerpudaeckue GuTypoI 17
Uroro mo pazneny 20
Pazgen 5. MaremaTudeckasi ungopmanus
5.1 8

XapakTepucTHKa 00beKTa,




IpyIIbl 00BEKTOB

5.2 Taomuist 7
Uroro no pazneny 15
[ToBTOpEHUE MPONIEHHOrO MaTepuaa 14
OBLIEE KOJIMYECTBO YACOB I10 132
IMPOT'PAMME
2 KUIIACC
KoummuecTBo uacoB
No 11/t HanmenoBaHue pazjiesioB DaekTpoHHbIe (HH(PPOBHIE)

U TEM NMpPOorpaMmmbIl

Bcero

oOpa3oBaTeJbHbIE PecypChl

Paszgen 1. Unciia ¥ BeJIMYMHBI

1.1 Yucna 9
1.2 Benuuuner 10
HWroro no pazneny 19
Pa3znen 2. Apupmerndeckue nelcTBUA
2.1 CrnoxeHue U BEIYUTAHHE 19
2.2 YMHOKEHUE U JIeNIeHHE 25
53 Apudmernueckue eicTBUs 12
¢ unciamu B nipeaenax 100
HWroro no pazaeny 56
Pazpnen 3. TekcroBble 3a1a4n
3.1 TexkcToBBIE 3aMaun 11
Wroro no pazneny 11

Pa3nen 4. IIpocTpaHcTBeHHBbIE OTHOIIEHHSI K TeOMeTPHYecKHe (PUTYPBI

4.1 I'eomerpudeckue Gurypol 10
4.2 I'eomeTpuUecKie BETHUNHBI 9
Hroro no pazaeny 19




Pazgen 5. MaremaTndeckasi nngopmanus

5.1

MatemaTHyeckas
UHpOpMALTHS

14

Hroro no pazaeny

14

[ToBTOpEHNUE MPOIAEHHOTO MaTeprana

W TOroBbIii KOHTPOJIH (KOHTPOJIBHBIE U

POBEPOYHBIC PaOOTHI)

OBLIEE KOJIMYECTBO YACOB 10

ITPOI'PAMME

136

3 KJIACC

Ne n/m

HaumenoBanue
pa3nesioB U TeM
NPOrpaMMblI

KoaudecTBo

JacoB

Bcero

DaexkTpoHHbIE (I POBHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Paznen

1. Yuciia u BeJUUYUHBI

1.1

Yucna

10

[Bubmmoreka IIOK
[https://m.edsoo.ru/7f4110fe]]

1.2

Bennmauab!

[bubmmoreka IIOK
[https://m.edsoo.ru/7f4110fe]]

Hroro no pazneny

18

Paznen 2. ApudpmeTrnueckue neicTBus

2.1 Boruncnenus 40 [brbmmorera LIOK
' . [https://m.edsoo.ru/7f4110fe]]
2.2 UuCIoBbIC BEIPAXKCHHS 7 [brbmmorexa LIOK
' CHOBRIC Bhipaxce [https://m.edsoo.ru/7f4110f€]]
Wroro no pazneny 47
Pazgen 3. TexkcroBble 3aga4un
31 Pa6ota c TekcToBOit 12 [Bubmmoreka IIOK
' 3amayeit [https://m.edsoo.ru/7f4110fe]]
3.2 Pemenue 3amau 11 [Bubamorera LIOK

[https://m.edsoo.ru/7f4110fe]]




Uroro no pazneny

23

Paznen 4. [IpocTpancTBeHHBIE OTHOLIEHUS 1 TeOMeTPUYeCKHEe (PUTYPBI

4.1 I'eomerpuueckue GUrypsl 9 [bubamorera LIOK
' COMETpIHECKHC QUIYP [https://m.edsoo.ru/7f4110f€]]
42 T'eomerpuueckue 13 [Bubnnorexa LHOK
' BEJTMYNHBI [https://m.edsoo.ru/7f4110fe]]
HUroro mo pazneny 22
Pa3znen 5. Marematudeckasi muHgopmManus
51 Marematuueckas 15 [bubmuoreka IIOK
' uHpoOpMaIHs [https://m.edsoo.ru/7f4110fe]]
Hroro no pazneny 15
[ToBTOpEHUE POHIEHHOT O 4 [Bubmmoreka LJOK
Marepuana [https://m.edsoo.ru/7f4110fe]]
WTOroBslii KOHTPOJIb (KOHTPOJIBHBIE 7 [Bubmumorexka LHOK
U TIPOBEPOYHBIE PAOOTHI) [https://m.edsoo.ru/7f4110fe]]
OBILIEE KOJIMYECTBO YACOB 136
1O ITPOI'PAMME
4 KJIACC
KonnuecrBo
Ne /i HaumeHoBaHMe pa3iesioB | yacos AaexTpoHnbie (HudpoBbIe)
B H TeM NMPOrpaMMbl o0pa3oBaTejibHbIE pecypchl
Bcero
Pazgen 1. Unciia ¥ BeJIMUHHBI
Bubnmoreka IJOK
11 Hucna 1 https://m.edsoo.ru/7f411f36
bubmoreka IIOK
1.2 B 12
CHITHIHEL https://m.edsoo0.ru/7f411f36
Uroro mo pazneny 23
Paznen 2. ApudpmeTnueckue aencrBus
2.1 Boruucnenust 25 bubamorexa LIOK

https://m.edsoo.ru/7f411£36




bubanoreka [IOK

22 HHcnoBbIe BEpAKEHILA 12 https://m.edsoo.ru/7f411£36
HUroro mo pazaeny 37
Pazpnen 3. TekcroBble 3a1a4un
3.1 Pemrenue TekCTOBBIX 3a1a4 20 bubmmorexa HOK
https://m.edsoo.ru/7f411f36
HUroro mo pazneny 20

Paznen 4. [IpocTpancTBeHHBbIE OTHOLIEHUSI H TeOMeTPpHYecKHe (PUTYPBI

but6mmoreka [JOK
4.1 r 12
COMCTPHHECKHE PHUTYPHI https://m.edso0.ru/7f411f36
4 I'eomerpuueckue 8 bubnmoreka [JOK
' BEJTHYHHBI https://m.edsoo.ru/7f411f36
Uroro no pazzeny 20
Paznen 5. MaremaTnueckas nngpopmanus
51 MaremaTuueckas 15 bubmmoreka IIOK
' uH(OpMAaLUs https://m.edsoo.ru/7f411f36
HUtoro mo pazneny 15
[ToBTOpEHME PO ICHHOTO 14 bubmmoreka 1HOK
MaTepuasa https://m.edsoo.ru/7f411f36
W TOroBeiii KOHTPOJIH (KOHTPOJIBHBIE U 7 bu6mmorexa [IOK
POBEPOYHBIC paOOTHI) https://m.edsoo.ru/7f411f36
OBLIEE KOJIMYECTBO YACOB 136

1O ITPOI'PAMME
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