MHHHUCTEPCTBO NPOCBEIEHUSI POCCUVICKOM ®EJEPAIIMA
JlenaprameHT 00pa30BaHUs U HAYKH ropojia MOCKBBI

[ITxouna npu IToconscrBe Poccuu B Erunre

«ITPUHATO» «YTBEPXJIEHO»
[Ienarornyeckum cOBETOM [HOCJIOM POCCHUA B
0011e00pa30BaTEILHOM TKOJIBI ET'UIITE
nipu [ToconsctBe Poccun B I'.E. BOPUCEHKO
Erunre [Tpukaz Ne 179
[TpoTokon Ne 1 o1 29.09.2023

Ot 28.08.2023

PABOYAS ITPOI'PAMMA
HAYAJIBHOI'O OBIIIEI'O OBPA30OBAHUA

Y4eOHoro npeamera
«MATEMATUKA»
(mmst 1-4 kiaccoB 00pa3oBaTeIbHBIX OPTaHU3AIINN)

CocraBurenu ; Ebpemora H.C., Kosanésa M.b.,
YpBauesa 1.H.,Yypaesa P.X.

Yunrens HadalbHBIX KJIACCOB

Kaup 2023



IMNOACHUTEJIBHASA 3AIINCKA

Pabovas mporpamMma mo MaTeMaTHKE Ha YpPOBHE HAadaJIbHOTO OOIIEro oOpa3oBaHMs COCTaBJICHA
Ha OCHOBE TPeOOBaHMI K pe3yJibTaTaM OCBOCHHS TPOTrPaMMBbl HAYAJILHOT'O OOIIET0 00pa3oBaHUs
®I'oC HOO, a Takke OpUEHTUPOBAaHA HA IIEJIEBbIE MPUOPHUTETHI JTYXOBHO-HPABCTBEHHOTO
Pa3BUTHSA, BOCIIUTAHUS M COLMAIM3AIMK OOYJaronIuXxcs, chopMyIHpOBaHHBIE B (eaepaabHOM
paboueili mporpaMMe BOCITUTAHUS.

Ha ypoBHe HauanpHOTO 00111€TO 00pa30BaHMs U3yUEeHHE MAaTEMaTUKH UMEeT 0c000e 3HAUCHHUE B
pazButuu obOyuyaromierocs. [IpuobpeTéHHble UM 3HAHMS, OMBIT BBHIMOJIHEHUS MPEIMETHBIX M
YHHUBEpPCAJIbHBIX JEUCTBUH Ha MaTeMaTHYeCKOM MaTepuase, MepBOHAYaJIbHOE OBJIa/ICHUE
MaTEeMATHYECKUM SI3BIKOM CTaHyT (YHIAMEHTOM OOYYEeHHsS Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, a Takxke OyayT BoCTpeOOBaHbI B kH3HH. [Iporpamma mo maremaTtuke Ha ypoBHE
HAYaJBLHOTO 00IIero oOpa3oBaHMs HAMPABJICHA Ha JTOCTIKEHUE CIEAYIONUX 00pa30BaTEIbHBIX,
pa3BHUBAIOIINX LIENEH, @ TAKKE LIEJIEN BOCIIUTAHUS:

OCBOCHHE HaYaJIbHBIX MaTeMaTHUECKUX 3HAaHUH — MIOHMMAaHUE 3HAYCHHS BETMUUH U
CrocO00OB WX W3MEpPEHHUs, HCIIONb30BaHWE apu(METHUUECKHX CIOCO00B JUIsl pa3pelieHus
CIO)KETHBIX CHUTYyallHid, CTAaHOBJICHHWE YMEHHUs pemarh y4eOHbIE W TPAKTHUYECKUE 3aJadu
CpeACTBaMH MaTeMaTHKH, paboTa C aJIrOPUTMaMHU BBITIOJTHEHUS apH(PMETHUYCCKUX ICHCTBUM;
dbopmupoBaHue HYHKIIMOHATLHON MaTeMaTHIeCKOW TPaMOTHOCTH 00y4aroIerocs,

KOTOpasi XapakTepH3yeTcs HaJMYHEeM Yy HEro OMNbITa PEIICHHsS y4eOHO-TI03HABATENBHBIX M
y4eOHO-TIPaKTHYECKHX 3a]ad, IMOCTPOCHHBIX HA TMOHMMAaHWM M NPHMEHEHWH MaTeMaTHYECKHUX
OTHOIICHUH («YacThb-LIeJI0e», «OOJbIlIe-MEHBIIE», «PAaBHO-HEPABHOY», «IOPSAIOK»), CMBICIA
apuMeTHUeCKuX JeHCTBUM, 3aBUCHUMOCTeH (paOoTa, JABMXKEHHE, MPOJOIKUTEIEHOCTh
coOBITHS); 0OOecrieueHre MaTeMaTHIECKOTO pa3BUTHS 00ydJaroerocs — CnocoOHOCTH

K MHTEIJICKTYaJIbHOM JIeSTeNbHOCTH, IMPOCTPAHCTBEHHOTO BOOOpPAXEHUS, MaTeMaTHYECKOU
peun, (GopMHUpOBaHHE YMEHHUS CTPOUTH PACCYKIEHUS, BbIOMpATh apryMEHTAIUIO, pa3inyarb
BEpHbIC (MCTHUHHBIC) M HEBEpHBIC (JOXKHBIC) YTBEPXKACHHUS, BECTH MOMUCK HWH(POPMALNY;
CTaHOBJICHUE YU€OHO-TI03HABATEILHBIX MOTHBOB, HHTEPECA K H3yUCHUIO U

NPUMEHEHUI0O MaTeMaTHKH, BaXHEUIIMX KAueCTB HWHTEIUICKTYaJbHOW  JIEATENbHOCTH:
TEOPETUYECKOTO U MPOCTPAHCTBEHHOT'O MBIIUICHUS, BOOOpaKEHHs, MaTEeMAaTUYECKOH peduH,
OPUEHTHPOBKU B MATEMaTHUYECKUX TEPMUHAX U MOHITHUSAX.

B ocHoBe KOHCTpYHMpPOBaHUSI CONIEpKaHUs U 0TOOpa MJIAHUPYEMBIX PE3YJIbTAaTOB MPOTPAMMBI I10
MaTeMaTUKe JIeKaT CIENYIOIIMe HEHHOCTH MaTeMaTUKH, KOPPEIUpPYIOUIHEe CO CTaHOBJIEHHEM
JUYHOCTH 00YyYaromerocs:

MOHMMAaHHE MaTeMaTUYECKUX OTHOIIEHUHN BBICTYNAET CPEICTBOM MMO3HAHUS

3aKOHOMEPHOCTEH CyIEeCTBOBAaHUS OKPYKaOIIEro Mupa, (akToB, MPOIECCOB U SIBICHUIA,
MPOUCXOSAIINX B IPUPOJIE U B 00IIeCTBE (HAIPUMEDP, XPOHOJIOTHSI COOBITHI, MPOTSKEHHOCTD 10
BpeMEHHU, O0pa3oBaHWE IIEJIOT0 M3 YacTed, W3MeHeHue (POpMbI, pa3Mepa); MaTeMaTHUECKUE
NPEJCTaBICHUsT O YHCIaX, BEIMYMHAX, TEOMETPUYECKHX (QUrypax SBIAIOTCS YCIOBHEM
[IEJIOCTHOTO BOCTIPUSATHS TBOPEHHUI IPUPOBI M YeTTOBEKA

(MaMSITHUKU apXUTEKTYphl, COKPOBUIIA HCKYCCTBA M KYJIbTYpbl, OOBEKTHI MPUPOJBI);
BJIAJICHUE MATEMATUUYECKHUM SI3bIKOM, JIIEMEHTaAMH AJITOPUTMHUYECKOTO MBILUICHUS



MO3BOJIIET  OOydYalIlleMycs  COBEPILIEHCTBOBaTbh  KOMMYHUKATUBHYIO  J€STEIBbHOCTh
(apryMeHTHpOBaTh CBOIO TOYKY 3pEHHUS, CTPOUTH JIOTUYECKUE IICTIOYKH PaCCyKICHUH,
OTIPOBEPTaTh WU MOATBEPKIATh HCTUHHOCTD MPEATOIOKCHHUS).

Ha ypoBHe HauanpHOTO 0011IeT0 00pa30BaHus MaTEMAaTHUECKUE 3HAHUS ¥ YMEHUSI TPUMEHSFOTCS
oOyJaromuMcss TIPpU  HM3YYCHUH JPYrUX  y4eOHBIX TPeaAMeTOB  (KOJMYECTBEHHBIE U
IPOCTPAHCTBEHHbIE XApaKTEPUCTHKH, OLEHKH, pacuy€Thl U NPUKUAKA, HCIOJIb30BaHUE
rpadudeckux ¢opm mpeactaBieHuss uHopmarnuu). [IproOpeTéHHbBIE 00y4YarOmUMCs YMEHHS
CTPOUTh QJITOPUTMBI, BbIOMpATh PpAIMOHAIBHBIE CIOCOOBI YCTHBIX M  IHCbMEHHBIX
apu(METHUECKUX BBIYUCICHUN, MPUEMBI MPOBEPKHU MPAaBUILHOCTU BBIIIOJHEHHUS NEHCTBUM, a
TaKkKe pa3lInyeHHe, Ha3bIBaHUE, W300pPAKEHUE TeOMETPUYECKUX (UTYp, HAXOKICHHE
TEOMETPUUECKUX BENWYMH (AJIMHA, TMEpPUMETp, IUIOMAAb) CTAHOBATCS IOKAa3aTEeIISIMU
chopMUpOBaHHOHN (YHKITMOHATHLHOW IPaMOTHOCTH O0YYarOIIEToCs W MPEAMOCHUTKON YCIEITHOTO
JanbHENIero oOy4eHus: Ha ypoBHE OCHOBHOT'O 00IIIero oOpa3oBaHMs.

[Tnanupyemblie pe3ysiabTaThl OCBOGHHUS MPOTPaMMBbI 0 MaTEeMaTHKE, MPECTaBIEHHBIE 110 TOAaM
o0ydeHus, OTpa)xaroT, B MEPBYIO Odepeldb, MPEAMETHBIE JOCTIKEHUsS oOydaromierocs. Takxke
OHM BKJIIOYAIOT OTHENIbHBIE Pe3yibTaThl B OOJACTH CTAHOBJIEHHUS JIMYHOCTHBIX KauecTB U
METanpeMETHBIX JACHCTBUM M yMEHUH, KOTOpPhIE MOTYT OBITh JOCTUTHYTHI Ha 3TOM 3Tarie
o0OydeHusl.

OO1mee 9rco 4acoB, PEKOMEHIOBAaHHBIX I U3y4deHusl MaTeMaTtuku — 540 gacoB: B 1 kiacce —
132 yvaca (4 yaca B Henento), Bo 2 kiacce — 136 yacoB (4 yaca B Henento), B 3 kiacce — 136
yacoB (4 Jyaca B Hezieln0), B 4 kiacce — 136 yacoB (4 yaca B HEZCIIO).

COJEPKAHUE YYEBHOI'O IPEJIMETA

OcHoBHOE coaepxaHue OOy4deHHs B IIporpamMMme MpeICTaBIeHO pasjenamu: «Yucna u
BENIMYMHB), «Apudmerndeckue naeuctBus», «TekcroBele 3amaun», «lIpocTpaHCTBEHHBIE
OTHOILEHMSI U TeoMeTpuueckue Gurypsr», «MaTtemarudeckas HHPOPMALIUD.

1 KJIACC

Yucyia 1 BeJTHYHHBI

Uucna ot 1 no 9: paznuuenue, urenue, 3anuck. Enununa cuéra. [decsatok. Cuér npeameTos,
3amuch pe3yabrara nudpamu. Yucmo u mudpa 0 mpu u3MepeHUr, BEIYUCICHUH.

Yucna B npenenax 20: ureHue, 3amuch, cpaBHeHHE. OJHO3HAYHBIE U JBY3HAYHbBIC YHCIA.
VYBenuuenue (yMEHBIICHHUE) YMCIIa HA HECKOJIBKO €IHMHHUII.

Jnmuna wu e€ wusMepeHue. EIUHULBI JJIUHBI: CAaHTUMETP, JIELHUMETP; YCTAHOBIICHUE
COOTHOIIICHUS MEXKI1Y HUMH.

Apudmernyeckne 1ecTBUA

Crnoxenre u BblUMTaHuWe uyucen B npenenax 20. Ha3BaHMs KOMIIOHEHTOB JEHCTBHM,
pE3yNIbTAaTOB NCUCTBUI CIIOKCHHSI, BRIYUTAHUS. BblauTanue kKak qeicTBue, 00paTHOE CIOKECHHIO.

TexcToBBIE 3a1a4YH

TekcToBasi 3a/a4a: CTPYKTYPHBIE JJIEMEHTHI, COCTAaBIIEHME TEKCTOBOW 3agaud Mo oOpasily.
3aBUCUMOCTh MEXAY HaHHBIMA M MCKOMOM BEJIMYMHON B TEKCTOBOM 3amaue. Pemienue 3amay B
OJIHO JeHCTBHUE.

IIpocTpaHcTBeHHbIE OTHOIIEHHUSI M TeoMeTpUUYecKue Gurypbl

Pacronoxxenue mpeamMeToB M OOBEKTOB Ha IUIOCKOCTH, B MPOCTPAHCTBE: CIIeBa/CIIpaBa,
CBEPXY/CHH3Y, MEXK]y; YCTAHOBIICHUE MMPOCTPAHCTBEHHBIX OTHOIIICHUH.



I'eomeTpuueckue (GUTyphl: paclo3HaBaHUE Kpyra, TPEyrodbHUKA, MPSIMOYTOJILHUKA, OTPE3Ka.
[Toctpoenue oTpes3ka, KBajapaTa, TPEYrojbHHKA C MOMOIIbIO JMHEMKHM Ha JIUCTE B KIETKY;
U3MEpEHHE UTHHBI OTPE3Ka B CAHTUMETPaX.

MaremaTtudeckast uHGopMauus

CO6op maHHBIX 00 0O0BekTe MO 00pas3ly. XapaKTepUCTUKU OOBEKTa, TPYIIBl OOBEKTOB
(kommuecTBO, hopma, pazmep). [’ pynmupoBka 00bEKTOB 1O 3aJaHHOMY TIPH3HAKY.

3aKOHOMEPHOCTH B PSy 33IaHHBIX 00BEKTOB: € 0OHapyKeHUe, MPOJIOKEHUE PAJia.

BepHbie (ucTUHHBIE) M HEBEpHBIC (JIOKHBIC) MPEAJIOKEHUS, COCTABICHHBIE OTHOCHUTEIHHO
3a/IaHHOTO Ha0Opa MaTEeMAaTUYECKUX OOBEKTOB.

Urenue tabnuiel (comepkaimieid He Oojee 4-X MaHHBIX); WU3BJIICUEHHUE JTAHHOTO W3 CTPOKH,
cTONOI1a; BHECEHHE OJHOTO-BYX JAHHBIX B TAONMuUIly. UTeHHE PUCYHKA, CXEMBI C OJJHUM-JIBYMS
YHUCIIOBBIMU JaHHBIMU (3HAUEHUSMU JAHHBIX BEIIMYHH).

JIByX-TpEXIIaroBple HMHCTPYKIMH, CBS3aHHBIE C BBIYHCICHUEM, HW3MEPEHUEM [UJIHHBI,
M300paKCHUEM T€OMETPHUIECKON (DUTYPHI.

YHuBepcajabHble YyueOHbIE JelcTBHS (PoneIeBTHYECKUI YPOBEHbD)

Yuueepcanvuvie noznasamenvHule yuedHvie 0eucmsusl:

Ha0II01aTh MaTEMaTUYECKHE OOBEKTHI (YMCIIa, BEIMUUHBI) B OKPYXKAIOIIEM MHPE;
oOHapy>KUBaTh 00IIee U pa3IMYHOE B 3aITUCH apU(PMETHIECKUX NeHCTBUM;

MOHUMAaTh Ha3HAYeHUE W HEOOXOAUMOCTh UCIIOIb30BaHMS BEITUYNH B )KU3HHU;

HaOII0AaTh AEHCTBUE N3MEPUTENIBHBIX TPUOOPOB;

CpaBHUBATh J[Ba O0BEKTA, [[BA YMCIIA; PACTIPEICIIATh OOBEKTHI Ha TPYIIIBI 110 33JaHHOMY
OCHOBAHHIO;

KOIIMPOBATh U3yYCHHBIE (PUTYPBI, PUCOBATH OT PYKH IO COOCTBEHHOMY 3aMBICITY; IIPUBOIUTH
MIPUMEPHI YUCEIT, TEOMETPUUECKUX PUTYD;

BECTH MOPSAAKOBBIN M KOJIMUECTBEHHBIN CUET (COOTIOAAThH TTOCIEI0BATEIHHOCTD ).

Paboma ¢ ungopmayueui:

MOHUMATh, YTO MATEMaTHYECKUE SIBJICHUS MOTYT OBITh IPEICTABIICHBI C ITOMOIIBIO PAa3HBIX
CPEICTB: TEKCT, YUCIIOBAs 3aIMCh, TAOINIA, PUCYHOK, CXEMa;
YUTaTh TAOJIUILy, U3BJIEKATh MHPOPMALIUIO, IPEICTABICHHYIO B TAOIMYHOU opMme.

Yuueepcanvuvie kommynukamusHvie yuednvie 0eticmeust:

XapaKTepu30BaTh (OMUCHIBATH) YUCII0, TEOMETPUUYECKYIO GUTYPY, TOCTIEI0BATEILHOCTD U3
HECKOJIBKUX YHMCEJI, 3aIIMCAaHHBIX 110 TIOPAIKY;

KOMMEHTHUPOBATh X0OJ CPAaBHEHHUS ABYX OOBEKTOB; OMMMCHIBATH CBOUMH CIIOBAMU CIOXKETHYIO
CUTYallMI0 U MAaTEMATUYECKOE OTHOLLIEHHUE, TPEACTABICHHOE B 331a4¢;

OIHCHIBATh MOJIOKEHUE NPEAMETA B IPOCTPAHCTBE Pa3IMUaTh U UCIIOJIb30BATh
MaTeMaTHYECKHUE 3HAKM;

CTPOUTH MPEAJIOKEHHSI OTHOCUTENIBHO 3alaHHOI0 Ha0opa 0OBEKTOB.

Vuueepcanvuvie pecynsamuenvie yuebHvle Oelicmeaus:

MPUHUMATH YU4eOHYIO 3a/1a4y, YIEpPKUBATh €€ B IpoIecce AesTEIbHOCTH;

JIeiCTBOBATh B COOTBETCTBUH C MPEIOKEHHBIM 00pa3lioM, HHCTPYKLIUEH;

MIPOSBIISATH UHTEPEC K MPOBEPKE Pe3yIbTaTOB PELIeHUsI yueOHOM 3a7auu, C TOMOIIBIO YUUTEIS
YCTaHABIIMBATh MPUYMHY BO3HUKIICH OMUOKU U TPYIHOCTH,

MIPOBEPSTH NPABUIBHOCTD BBIYUCIEHUS C IOMOIIBIO IPYroro Npuéma BhIIOJIHEHUS IEUCTBHUS.

Cosmecmuas 0esamellbHOCb:



e y4acTBOBATh B MAPHOM pabOTe ¢ MATEMaTHYECKHM MaTepUaIOM;
e BBINIOJIHATH [IPABHJIa COBMECTHOM IEATEIbHOCTHU: JONOBAPUBATECS, CUNTATHCS C MHCHUEM
napTHEPA, CIIOKOWHO U MUPHO pa3periaTh KOH(IUKTHI.

2 KUIACC

Yucia 1 BeJNIYNHBI

Uucna B npenenax 100: yreHue, 3anuch, AECATUYHBIA COCTaB, CpPAaBHEHUE 3alKCh PAaBEHCTBA,
HEPABEHCTBA YBEIMYCHHE/YMEHBIICHUE YHCIIa HA HECKOJIBKO EIUHHII/IECATKOB;, Pa3HOCTHOE
CpaBHEHHUE YHUCEI.

Benuuunel: cpaBHeHUE MO Macce (€AMHHMIIA MAcChl — KWJIO- TpaMM); U3MEPEHHE JIUHBI
(eIMHMIIBI IJTUHBI — METP, NEUHUMETP, CAHTUMETP, MIJTUMETP), BPEMECHH (CAMHUIIBI BPEMEHHU
— u4ac, mu- HyTta) COOTHOIIEHWE MEXIy eIuHUIaMu BenuuuHbl (B mpeaenax 100), ero
MIPUMEHEHHUE TSl peIIeHUs TPAKTUUECKHUX 3a/1a4

Apupmernyeckue neicTBUS

YcTHOE clioKeHHe U BhluMTaHue uncen B npeaenax 100 6e3 mepexona U ¢ mepexoaoM depes
pazpsan IlucemenHoe cioxeHue W BbluuTaHue uyucen B mnpenenax 100. IlepemecturenbHoe,
COYETATEIbHOE CBOWCTBA CIOXKEHUSA, WX [PUMEHEHHUE [UJIs BbIYMCICHHN B3auMocBs3b
KOMIIOHEHTOB M PE3yJIbTaTa JACUCTBUS CIOXKEHUs, NeHCcTBUs BbluMTaHus [IpoBepka pesynbrara
BBIUKCIICHHSI (PEaIbHOCTh OTBETA, 00paTHOE ACHCTBHE)

JleicTBHsSI yMHOXKEHHSI U JIEJICHUS Yucel B MPAKTUYECKUX M yueOHbIX cuTyauusax Haszpanus
KOMIIOHEHTOB JIECTBUI YMHOKEHHUS, JCICHUS.

Tabnmuunoe ymHoxeHue B mpenenax S50 TaOmuyHbie ciaydan yMHOXKCHUS, ACICHHS TPU
BBIYHCIICHUSIX M pelieHuu 3aaad. [lepemecTuTenbHOe CBOMCTBO YMHOXEHUsA. B3auMocBs3b
KOMITIOHEHTOB U PE3yJIbTaTa JCHUCTBUSL YMHOKEHUS, 1EUCTBUS JECICHMUS.

Hewu3zBecTHBINT KOMIIOHEHT AEHUCTBUS CIIOKEHUS, IEUCTBUSI BBIUMTAHUS; €0 HAXOXKIECHHUE.

UucnoBoe BbIpa)KEHHUE: YTEHHWE, 3allUCh, BBIUMCICHUE 3HA4YeHUs llopsAIoK BBITOTHEHUS
JEUCTBUM B YHUCIOBOM BBIPAXKEHUU, COJIEPKAIEM JEUCTBHUS CIIOXKEHUS M BBIYMTAHUS (CO
ckoOkamu/6e3 ckoOok) B mpeaenax 100 (He OGomee Tpex NEWCTBHI), HAXOXKICHUE €ro 3HAUYCHHUS.
PanmonanbHble mpueMbl BBIYMCICHUN: HUCTIOIB30BAHUE MEPEMECTUTEIBLHOTO U COYETATEeIbHOTO
CBOMCTBA.

TexkcToBbIC 3a1a4N

Urenue, npencraBieHUe TEKCTa 3aa4 B BUJIE PUCYHKA, CXEMbl WM Apyrod moxenu. Ilman
peleHus 3a1a41 B J1Ba ACHCTBUS, BBIOOP COOTBETCTBYIOIIUX IUIaHY apu(METHUECKUX IEHCTBUN.
3anuch pelleHHsT M OTBeTa 3ajJaud. PeleHue TEKCTOBBIX 337ad Ha IPUMEHEHHME CMBbICIIA
apu(pMeTHIecKoro AelcTBus (CI0XKeHue, BBIMUTaHUE, YMHOXKEHUE, efieHne). Pacu€rHele 3anaun
Ha yBEJIWYCHHE/ YMEHBIICHUE BEITUYMHBI HA HECKOJIBKO €IMHHUIYB HECKOIbKO pa3. Pukcarms
OTBETa K 3aJlaue U ero nposepka (hopMyaupoBaHue, IPOBEPKa HA JOCTOBEPHOCTD, CICIOBaHUE
IUIaHY, COOTBETCTBHUE MTOCTABIEHHOMY BOIPOCY).

IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeoMeTpHYecKue GUrypsbl

Pacnio3HaBanue n u300pakeHHWE TIeOMETPUYECKHUX (Uryp: Touka, HpsiMas, MPsIMOM Yrou,
JOMaHasi, MHOrOyroiapHUK. IlocTpoeHue oOTpe3ka 3alaHHOW JUIMHBI C IIOMOIIBIO JIMHEWKHU.
N300pakeHne Ha Ki1eT4aToil Oymare npsMOyroibHHUKA € 3aJJaHHBIMU JJIMHAMU CTOPOH, KBajipara
C  3aJaHHOW  JUIMHOU CTOPOHBL. JnvuHa  J10MaHOM. N3mepenne  mepumerpa
JAHHOTO/M300paKEHHOTO TPSAMOYTroJibHUKA (KBajapara), 3alHuch pe3yJbTara H3MEpPEHUs B
CaHTHUMETpAax.

MaremaTtudeckas uHgopmauus



Haxoxnenue, ¢popMynnpoBaHHe OJHOTO-IBYX OOLIMX NPU3HAKOB Habopa MaTeMaTUYECKUX
00BEKTOB: YHCENl, BEIMYHH, reomeTpuueckux Quryp. Kinaccudukamus o0bEKTOB 10 3aJaHHOMY
WIH CaMOCTOSITENIBHO  YCTAaHOBJICHHOMY  IPH3HAKY. 3aKOHOMEPHOCTh B PSAIy YHUCEI,
reOMEeTpUUYECKUX (GUTYp, OOBEKTOB MOBCEIHEBHOW JKM3HHU. BepHbie (MCTHHHBIC) M HEBEPHBIC
(JIO’)KHBIE) YTBEP)KICHHS, CO- JAEpiKallie KOJIMYECTBEHHBIC, MPOCTPAHCTBEHHBIC OTHOIICHUS,
3aBUCHUMOCTH  MEXAy  uHuciaMu/BenuunHamu — KoHCTpyupoBaHHE — yTBEpKIEHUH ¢
HCIIOJIb30BAHUEM CIIOB «KaXIbIil», «Bce». PaboTa ¢ TabnuiiaMu: W3BJICYCHUE W HCIIOJIb30BaHUE
JUI OTBETAa HAa BONPOC HMH(POPMAIMH, TPEACTABICHHOW B TaOmuIEe (TaOIHIBI CIIOKECHHUS,
YMHOXEHUS; TpaduK IeKYPCTB, HAOIIONCHUS B NIPUPOJE U Tp.) BHeceHue naHHBIX B TaOIUILy,
JOTIONIHEHHE Mojenel (cxeM, M300pa)KeHHil) TOTOBBIMHM YHCJIOBBIMU JaHHBIMU. AJTOPUTMBI
(mpuémbl, TpaBHUia) YCTHBIX M MUCHPMEHHBIX BBIYUCICHUH, H3MEPEHHA W TIOCTPOCHUS
reomerpuuecknx ¢uryp. IlpaBuma paboThl ¢ DJIEKTPOHHBIMU CPEICTBAMH  OOyUYCHUS
(31eKTpoHHOM (hopMOii yueOHNKA, KOMITBIOTEPHBIMU TPEHAXKEPAMN).

YHuBepcaibHble y4eOHbIe 1eiicTBHS (MPoneaeBTHYeCKNi YPOBEHbD)

Yuueepcanvuvie nosnasamenvhvie yueoHvle Oelicmseus:

HaOII0AaTh MaTEMaTHUECKUE OTHOIICHUS (YacTh-11e710€, O0JIbIIIe-MEHbIIIE) B OKPYKAIOIIEM
MUDE;

XapaKTepu30BaTh Ha3HAYEHUE U UCIIOJIb30BaTh MPOCTEHIIINE U3MEPHUTEIbHbIE TPUOOPHI
(canTMETpOBAs JICHTA, BECHI);

CpaBHHBATh IPYIIBI 00BEKTOB (YMCEN, BEJTMYUH, TEOMETPUIECKUX PUTYp) IO
CaMOCTOSITEITLHO BEIOPAHHOMY OCHOBaHHIO;

pacripenenars (KI1accupuIUpoBaTh) OOBEKTHI (YUCIa, BEIWYHHBI, TEOMETPUIECKUE (PUTYPHI,
TEKCTOBBIC 3a/1a4d B OJJHO JICHCTBHEC) HA TPYIIIIHI,

OoOHapy>KUBaTh MOJIEIM T€OMETPHUECKUX (DUTYDP B OKPY’KAIOIIIEM MUPE; BECTH MTOUCK
Pa3IMYHBIX PEIICHUH 3a1a49u (PacYETHOM, C TEOMETPUICCKUM COICPKAHUEM);
BOCIIPOU3BOMTD MOPSIOK BHITOJHEHUS JCHCTBUI B YMCIOBOM BBIPAKEHHUH, COACPIKAIIEM
JEUCTBUS CIIOKECHHSI M BBIYMTaHUs (CO cCKoOKamu/0e3 CKoOOoK);

YCTaHABJIMBATH COOTBETCTBUE MEXKIy MAaTEMAaTUYECKUM BBIPA)KEHUEM U €r0 TEKCTOBBIM
OTIMCaHHEM;

no0MpaTh MPUMEPHI, MOITBEPHKAAIOIINE CY>KIACHUE, BEIBOJ, OTBET.

Paboma c ungopmayueri:

M3BJIIEKATh U UCIIOJIb30BaTh MH(OPMAIIHIO, TPEICTABICHHYIO B TEKCTOBOH, rpadynyeckoit
(pucyHoK, cxema, Tabnuna) popme, 3aroIHATh TAOIUIIBL;

YCTaHaBJIMBATH JIOTHKY Iepedopa BapHaHTOB JJISl PEIICHUS POCTEUIINX KOMOMHATOPHBIX
3ajay;

JOTOHATH MOJIENH (CXEMBI, H300paKeHHsT) TOTOBBIMH YHCIIOBBIMHU JTaHHBIMH.

Yuueepcanvuvie kommyHukamusHvle yuyeOHble 0elucmeus.

KOMMEHTHUPOBATh XOJ] BBIYUCIECHUH; 00BSICHATH BHIOOP BEIMUNHBI, COOTBETCTBYIOIIEH
CUTYalluu U3MEPEHUSI;

COCTaBJIATh TEKCTOBYIO 3a/1a4y C 3aJaHHBIM OTHOIIIEHHEM (TOTOBBIM pPEIICHHEM) TI0 00pa3iLy;
MCIOJIb30BaTh MaTeMAaTUYECKHE 3HAaKH U TEPMUHOJIOTHIO JIJISl ONMCAHUS CIOKETHON CUTYaIlUH;
KOHCTPYHUPOBAHUS YTBEPKIACHUN, BEIBOJIOB OTHOCUTEIHHO JAHHBIX 0OBEKTOB, OTHOIIICHUS;
Ha3bIBaTh YKCJIa, BETUYUHBI, TeOMeTprueckue (pUrypsl, o0aaaomnme 3aJaHHbIM CBOMCTBOM;
3aMUChIBaTh, YATATh YUCIIO, YUCIOBOE BHIPAKEHUE;

MPUBOJUTH MPUMEPHI, WIUTIOCTPUPYIOLINE CMBICT apU(METHUECKOTO JeHCTBUS;
KOHCTPYHMPOBATh YTBEPKACHUS C UCIIOJb30BAHUEM CIIOB «KAXKIBII», «BCEY.



Yuueepcanvuvie pecynamusnuvle yuebHvle oelicmeus.

CJICAOBATh YCTAHOBJICHHOMY IIpaBUITy, IO KOTOPOMY COCTABJICH PAM YMUCCII, BCJIMYHH,
reoMeTpuueckux Gpuryp;

OpPraHU30BBIBATh, YUACTBOBATh, KOHTPOJIMPOBATH X0/ U PE3YNIbTAT MAPHOI pabOTHI C
MaTeMaTHYECKUM MaTEpHAaJIOM;

MMPOBEPATH NPAaBUIIBHOCTb BBIYHUCIICHUA C TIOMOIIBIO APYTOT'O HpI/IéMa BBITIOJIHCHU L HeﬁCTBHH,
o0paTHOTO JCHCTBUS,

HaxXOoJUThb C MOMOIIBIO YUUTCIIA MPUINHY BO3HHUKIIICH OH_II/I6KI/I U TPYAHOCTH.

Cosmecmuas 0esamelbHOCb:

NPUHUMATD [IPABUIIA COBMECTHOU JAEATENBHOCTH IPU paboTe B Mapax, rpymnmnax,
COCTAaBJICHHBIX YUYUTCIICM UJIN CaMOCTOATCIIBHO,

y4acTBOBAaTh B MApPHOM U rpynoBoi paboTe ¢ MaTeMaTHUYECKUM MaTepHUaIoM: 00CyX1aTh
Oeab ACATCIBbHOCTHU, X0 paGOTBI, KOMMCHTHUPOBATHL CBOU I[eﬁCTBHH, BBICITYIIIMBATbL MHCHUS
IPYTUX YYACTHUKOB, TOTOBUTH MPE3CHTALIMIO (YCTHOE BBICTYIIJICHHUE) PEILICHUS WM OTBETA,
pemiaTh COBMECTHO MaTeMaTUYECKUE 3a/1a4i TOMCKOBOTO U TBOPUECKOTO XapaKkTepa
(ompenensTh ¢ MOMOIIBI0 U3MEPUTENbHBIX HHCTPYMEHTOB JUIUHY, ONPEENIATh BpeMs 1
MpOAOJIKUTCIIBHOCTE C IIOMOLIBIO YaCOB;

BBITIOJTHATH PUKUJIKY M OLIEHKY pe3yibTaTa JCUCTBUMN, H3MEPEHUN);

COBMECTHO C YUUTENIEM OLICHUBATH PE3YJIbTAThl BHIOJIHEHUS 001Iei paboThI.

3 KJIACC

Yucia 1 BeJNIYNHBI

Uucna B mpenenax 1000: urenwe, 3anmuch, CpaBHEHUE, MPEACTABICHHUE B BHJE CYMMBbI
pa3psSAHBIX ~ ClaraeMbIX. PaBenctBa m HEpaBEHCTBA: YTEHUE, COCTaBJICHHE.
YBennueHne/yMeHbIlIeHHE Yncia B HECKOJIbKO pa3. KpaTHoe cpaBHeHME YHCel.

Macca (emuHUIla MacChl — TpaMM); COOTHOIICHHWE MEXAY KWJIOTPAaMMOM H TPaMMOM;
OTHOILICHUE «TsKesee/erye Ha/By.

CroumocTth (eqUHMLBI — pyOsb, KOTMEWKa); YCTAaHOBJIGHHUE OTHOILEHHS «IOpPOXKE//IelieBe
Ha/B». COOTHOLIEHHE «II€Ha, KOJIMYECTBO, CTOUMMOCTh)» B MPAKTUYECKON CUTYaLIUU.

Bpems (enuHuina BpeMEeHM — CEKYyHJa); YCTaHOBJCHHE OTHOLICHUS «ObICTpee/MenIeHHee
Ha/B». COOTHOIIIEHHE «HAYaJ0, OKOHYAHHE, MPOJOJDKUTEIBHOCTh COOBITHS» B MPAaKTHUYECKON
CUTYaIlUH.

JlnvHa (enMHMLIA JUIMHBI — MIJITUMETP, KUJIOMETP); COOTHOIICHHE MEXIY BEITUYMHAMU B
npeenax ThICSUH.

[Tnomane (emUHUIIBI TUIOMAAN — KBAJApPATHBIA METp, KBaJAPATHBI CAHTHMETP, KBaJpPaTHBIN
JEIUMETP, KBaIPATHBII METD).

Apupmernyeckue 1eicTBUA

VYcTHBIE BBIUMCICHUS, CBOAUMBIC K NeWcTBUAM B Tipeaenax 100 (TabimuHoe ¥ BHETAOJIUYHOE
YMHOXEHUE, NEJIEHNE, IEUCTBUS C KPYIJIBIMU YHUCIAMH).

[TnceMenHoe cioxenue, BeranTanue unced B npenenax 1000. HeiictBus ¢ yuciaamu 0 u 1.

HI/ICBMGHHOG YMHO)KGHI/IG B CTOJIGI/IK, IIMCBMCHHOC IOCJIICHUC YI‘OJ'IKOM. HI/ICBMCHHOC
YMHOXEHHE, JeJICHMe Ha OJHO3HauHoe uuciao B mpenenax 100. IIpoepka pesynbTaTa
BBIYMCIICHUS (TIPUKUAKA WIK OLIEHKa pe3ysbTaTa, 00paTHOE JeicTBUE, IPUMEHEHHUE aIropuTMa,
HCITOJIh30BaHNE KATBKYJIATOPA).

HepeMeCTI/ITeHBHOG, COYCTATCIIbHOC CBOfICTBa CJIOKCHUA, yMHO)KeHI/IH HpI/I BBIYHCIJICHUAX.

HaxosxieHne Hen3BeCTHOrO KOMITOHEHTa apu(PMETHUECKOTO ICHCTBHUS.



[lopsimoxk  nOeWCTBU B YUCIOBOM  BBIPAXKEHUH, 3HAUYEHUE YHCIOBOIO  BBIPAKECHMS,
COJIEpXKAIIETr0 HECKOJIBKO JMEHCTBHMA (CO CKOOKaMm/0e3 CKOOOK), C BBIYMCICHHSIMHU B TpEenax
1000.

OnHOpOAHBIC BETMYUHBI: CIIOKEHUE U BEIYUTAHHE.

TexkcToBbIC 3a0a4N

PaGora ¢ TekcToBO# 3ajmauveii: aHANW3 JAHHBIX U OTHOIICHWH, MpPEICTaBICHWE HAa MOJEIH,
IUTAHUPOBAHKE X0J1a PELICHH 3a1a4H,

penieHre apupMETHIECKUM CIMOCOOOM. 3aJauyu Ha TMOHMMAaHUE CMBICTA apUPMETHICCKHX
JIeHcTBUM (B TOM 4YHCIE JEJIEeHHUS C OCTaTKOM), OTHOIICHHWH (OoJibllie/MEHBIE Ha/B),
3aBUCUMOCTEN (KyIUId Ipojaka, pacu€T BPEMEHH, KOJMYECTBA), Ha CpaBHEHUE (Pa3HOCTHOE,
KpaTHOE). 3aluch pelIeHHs] 3aJadyd MO JEHCTBUSIM U C TOMOIIBI0O YHCIOBOTO BBIPAKEHUS.
[IpoBepka pelieHus 1 OLIEHKa MOJIy4YeHHOTO pe3ysIbTara.

Jlons BeJWYUHBL: TOJIOBUHA, TPETh, YETBEPTh, IMATas, NecsATash 4YacTh B IPAKTHUECKOM
CUTYaIlH; CPaBHEHHUE J0JIeH OJIHOW BEJIMYMHBI. 3a7a4i Ha HaX0XKJICHHUE JTOJIU BEIMYUHBI.

IIpocTpaHcTBeHHbIE OTHOLIEHUS] M TeoMeTpHYecKue GUrypsbl

KonctpynpoBanue reomerpudeckux ¢uryp (pazouenue (urypbl Ha YacTH, COCTABJICHHE
¢burypsl u3 yacreii).

[leprmMeTp MHOTOYTOJIBHUKA: U3MEPEHUE, BEIUMCIICHHE, 3alIUCh PABEHCTRA.

W3mepenue tuiomanM, 3ammMch pe3ylbTaTa W3MEpPEeHUs B KBaJIPAaTHBIX CAHTUMETpPAX.
Bbuncnenne tuiomanu mpsMOyroibHHKA (KBaJapaTra) C 3aJaHHBIMH CTOPOHaMH, 3alHCh
paBeHcTBa. M300pakeHHe Ha KIETYaTONH Oymare MpsIMOYTOJIbHHKA C 3a/JaHHBIM 3HAYECHUEM
miomaau. CpaBHeHHE Iomaaei (GUryp ¢ TOMOIIBIO HATOKEHUS.

MaremaTruyeckas uHgopmanus

Knaccugukanus 00beKTOB 1O IBYM MPHU3HAKAM.

Bepubie (ucTuHHBIE) W HEBepHbIE (JIOKHBIC) YTBEPXKIACHUS: KOHCTPYHPOBAHHE, IPOBEpKa.
Jlornueckue pacCyKICHUS CO CBA3KAMHU «ECIH ..., TO ...», KIOITOMY», «3HAUUTY.

W3BrneyeHne u MCMONBb30BAHKUE AJISl BBIMOJIHEHUS 3aJaHui MHGOpMaIUu, MPECTaBICHHON B
TabJIMIIaX C JaHHBIMH O PEATbHBIX TPOIECCaxX W SBICHUSX OKPYKAIOIIEro Mupa (Hampumep,
pacricaHue YpOKOB, JBIDKCHHS aBTOOYCOB, IIOE€37I0B); BHECEHHWE JaHHBIX B TaOuIly;
JOTIOTHEHHE YePTEeKa JTaHHBIMHU.

dopManu30BaHHOE OIHMCAHHUE TOCIEAOBATEIIBHOCTA NEUCTBUIM (MHCTPYKIUS, IIJIaH, CXeMma,
AJIITOPUTM).

Cronbuaras auarpamMma: YTEHHE, HCIIOJIb30BAHHME MAHHBIX [UISl peIIeHHs YYeOHBIX H
MPAKTUYECKHX 3a7ad.

AJropuTMBI HM3y4YEHHsS MaTepualia, BBINOJIHEHHS OOYYaloIMX M TECTOBBIX 3aJaHUN Ha
JOCTYITHBIX 3JIEKTPOHHBIX CPEJCTBAX OOydeHHs (MHTEPAKTHBHON JOCKE, KOMIIBIOTEpPE, JPYTruX
YCTPOHCTBAX).

YHuBepcanbHble yueOHbIE 1eiICTBHA

Yuueepcanvuvie noznasamenvHule yuedHvie 0eucmsusl:

CpPaBHUBATh MaTeMaTHYECKHUE OOBEKTHI (UK CIIa, BETUYMHBI, TEOMETPUUECKHIE PUTYPHI);
BBIOMPATH MPUEM BBIYMCIICHUS, BHIIIOJTHEHUS AEUCTBHS; KOHCTPYHPOBATh T€OMETPUUYECKHE
burypsr;

KJaccu(uuupoBaTh OOBEKTHI (YUCIIA, BETMYUHBI, TEOMETPUUYECKHUE (PUTYPBI, TEKCTOBBIC
3a/1aud B OJIHO JICHCTBUE) IO BEIOPAHHOMY MPU3HAKY;

MPUKHJIBIBATH pa3Mepbl PUTYpHI, €€ HIIEMEHTOB; TOHUMATh CMBICI 3aBUCUMOCTEH 1
MaTeMaTHYECKUX OTHOIICHHH, OMMCAaHHBIX B 33/a4c;

pas3iinviaTth U UCIIOJIB30BATh PA3HBIC HpI/IéMBI " aJITOPUTMBbI BBIYUCIICHUS



BBIOMPATh METO/I pelieHus (MOAECTMPOBAHUE CUTYalluH, TIepe0op BapuaHTOB, HCIIOJIb30BaHHE
NropuTMa);

COOTHOCHUTHb HaA4YaJI0, OKOHYAaHUC, TPOAOJDKUTCIIbBHOCTD COGBITI/IH B HpaKTquCKOﬁ CUTyalluH,
COCTABJISITH PSIJT YUCEN (BEIMYUH, TEOMETPUICCKUX (DPUTYP) TIO CAMOCTOSITEIHHO BRIOPAaHHOMY
IIPaBUILY; MOJEIUPOBATE PEMIOKEHHYIO IIPAKTUIECKYIO CUTYAIUIO;

YCTaHABIIMBATh MOCIIEAOBATEIILHOCTh COOBITHM, CHCTBUN CIO’KETa TEKCTOBOM 3a/1aUH.

Paboma ¢ ungopmayuei:

YuTaTh UH(OPMAITUIO, TIPEJICTABICHHYIO B pa3HbIX (hopmax;

H3BJICKATb U UHTCPIPCTUPOBATH YUCIIOBBIC JAHHLIC, ITPCACTABJIICHHLIC B TaGJII/II_[e, Ha
Irarpamme;

3aIlOJIHATH TaGHI/H_H:I CJIOKCHUS U YMHOKCHHS, JOIMMOJIHATh JAHHBIMH UCPTCIK; YCTAHABJINBATH
COOTBETCTBHE MEX/y PA3IMYHBIMU 3aIUCIMH PEIICHUS 3a/1a4H;

HCII0JIb30BAaTh JAOIOJIHUTENBHYIO JINTEPATYpPY (CIPaBOYHUKH, CJIOBApPH) JIUIsl YCTAHOBJICHUS U
MPOBEPKH 3HAYCHUS MATEMaTHUECKOTO TEpMUHA (TTOHSATHS).

Yuueepcanvuvie kommynukamusnvie yuednvie 0eticmeust:

MCIOJIb30BATh MATEMaTHYECKYIO TEPMUHOJIOTHIO [T OTIMCAHUS OTHOIICHUH U 3aBUCUMOCTEHH;
CTPOUTH peUeBble BICKA3bIBAaHUS JIJIS1 PELICHHUS 33/1a4; COCTaBIISITh TEKCTOBYIO 3a/1a4y;
OOBSICHSITH Ha PUMEPAX OTHOIICHUS «OOJBIIIe/MEHBIIIE HA ... », «OOJbIIEC/MEHBIIE B ... »,
«PaBHOY; UCIIOJIL30BATh MATEMATUYECKYIO0 CUMBOJIMKY JIJISl COCTABJICHHS YHCIOBBIX
BBIPAKCHU;

BBIOMpATh, OCYIIECTBIISATH MEPEX0 OT OAHUX €AUHULl U3MEPEHUs BETUYUHBI K APYTUM B
COOTBETCTBHUHU C IPAKTUYECKOM CUTYaLUEH;

y4acTBOBAaTh B 0OCYKICHUH OIIHMOOK B XOJI€ U PE3yIbTaTe BBIOJHEHUS BHIUMCICHHUS.

Yuueepcanvuvie pecynsamuenvie yuebHvle Oelicmeaus:

MIPOBEPATH XOJI U PE3yJIbTAT BHITIOJTHEHUS ICHCTBHS;

BECTH ITOMCK OIMNOOK, XapaKTePH30BaTh X M UCIPABIIATH;

(dbopMynupoBaTh OTBET (BBIBOJ), TOATBEPKIATH €T0 00BICHEHHUEM, pacUéTaMu;
BBIOMPATH M HCIIOJIB30BATh PA3ITUYHBIC TPUEMBI IPUKUIKU B TPOBEPKH MPABUIHLHOCTH
BBIYHCIICHUS;

MPOBEPATH TIOJTHOTY M MTPABHILHOCTH 3AIIOJTHEHUS TaOUI] CIIOKCHHS, YMHOKCHHSL. .

Coemecmnas 0esmenbHOCmb.

pu paboTe B TPYIIE WIH B Mape BBIMOIHATH MPEI0KEHHbIE 3aJaHus (HaXOIUTh pa3HbIe
peLIEHHST; OIPEAETATH C TOMOIIBIO IIM(PPOBHIX U AHATOTOBBIX MPHUOOPOB, N3MEPUTEITBHBIX
MHCTPYMEHTOB JUIMHY, MacCy, BpeMs);

JIOTOBAapUBATHCS O paclpeieieHHH 00s3aHHOCTE B COBMECTHOM TPY/I€, BHIIOIHATH POJIH
PYKOBOJUTES, TOAYMHEHHOTO, CIEP’)KaHHO IPUHUMATh 3aMeUaHus K CBOei padore;
BBITIOJTHATH COBMECTHO MPUKUKY U OIICHKY Pe3yJIbTaTa BRIMOJIHEHUS 0011eii paboThI.

4 KJIACC

Yuciia 1 BeJITUNINHDBI

Uucna B mpenenax MUJUTMOHA: YTEHHWE, 3alUCh, MOPa3psaHOEC CPaBHEHUE YIOPSAOUYEHUE.
Yucno, Oomplliee WJIM MEHbBIIEE JAHHOTO YHCIAa HAa 3aJaHHOE YHWCJIO Pa3psAIHBIX €IWHUII, B
3a/IaHHOE YHUCIIO pa3s.



BenuunHel: cpaBHeHHE 00BEKTOB 1O Macce, JUTMHE, TUTOIIAaId, BMECTHMOCTH.

EnuHuier Mmaccel — LIEHTHEP, TOHHA; COOTHOIICHUSI MKy €IMHUIIAMUA MACChI.

Enununel BpemeHu (CyTkH, HeJiemsl, MeCsL, TOJl, BEK), COOTHOIIEHUE MEXI1y HUMHU.

Equauner  gmmHBl  (MIUDTUMETP, CAaHTUMETpP, JCIUMETP, METp, KWIOMETp), IUIOMAIN
(KBaIpaTHBIA METp, KBAAPATHBIA CAHTUMETP), BMECTUMOCTH (JIUTP), CKOPOCTH (KUJIOMETPHI B
4yac, METPhl B MHUHYTY, METPhI B CEKYHJy); COOTHOIIICHHUE MEXKIY eAuHuIaMu B mpeaenax 100
000.

JloJist BETMYMHBI BPEMEHU, MACChI, JTTUHBI.

Apupmernyeckue neicTBUS

IluceMeHHOE CIIO)KEHHME, BBIYMTAHWE MHOTO3HAYHBIX YHUCENI B IIpelaeiax MMUIMOHA.
[TucbMeHHOE YMHOXKEHUE, JIeJIeHNe MHOTO3HAYHbIX YHCE Ha OJHO3HAYHOE/JBY3HAYHOE YHCIIO B
npenenax 100 000; nenenue ¢ ocrarkoM. Y MHokeHue/nenenue va 10, 100, 1000.

CgoiicTBa apu(PMETHUECKUX EUCTBUI M WX MPUMEHEHHE IS BhIUMCIeHUN. [lonck 3HaueHus
YHMCIIOBOTO BBIPAXKEHHUS, COAEpIKAILEro Heckosbko naedctBuil B npeaenax 100 000. IIposepka
pe3yJIbTaTa BEIYMCIICHHM, B TOM YHCIIE C IIOMOIIBIO KaJIBKYJIATOPA.

PaBeHCTBO, conepikaliee HEU3BECTHBIH KOMIIOHEHT apHU(METHUYECKOTO NCHCTBHUS: 3aIHCh,
HaXO0XJICHNE HEM3BECTHOIO KOMIIOHEHTA.

YMHOK€EHUE U 1€JIEHNE BETUYUHBI Ha OHO3HAYHOE YHCIIO.

TexcToBbIE 3a1a4H

Pabora c TekcToBO#l 3amadeit, perIeHUE KOTOPOH CONMEPKHUT 2—3 JCHCTBUS: aHAJIN3,
IpeCTaBICHUE HAa MOJENH; IUIAHUPOBAaHME M 3aIKCh PEIICHUs; MMPOBEPKa PEIICHUS U OTBETA.
AHanu3 3aBUCHMOCTEH, XapaKTepU3YIOMIMX IPOLECCHl: ABMXKEHUS (CKOPOCTh, BpeMs,
NpOIIEHHBIN MYTh), pabOThl (POU3BOIUTEIHHOCTD, BpeMs, 00bEM palbOThI), KYIUIH MPOJAKU
(LIleHa, KOJMYECTBO, CTOMMOCTb) M PEIICHHE COOTBETCTBYIOIINX 3a/ad. 3a/1a4ui Ha YCTaHOBJICHHUE
BpeMeHH (Hayalio, MPOIOJIKUTEIBHOCTh M OKOHYAaHUE COOBITHS), pacuéTa KOJIMYEeCTBa, Pacxoia,
M3MEHEHHs. 3a/1aui Ha HaXOXJICHHWE JTOJM BEJIWYMHBI, BEIMYUHBI IO €€ 1oie. PasHble crocoOb
pelIeHus] HEKOTOPBIX BUIOB M3YYEHHBIX 3amad. OdopmileHHE pelIeHus IO ACHCTBUSAM C
HOSICHEHUEM, TI0 BOIIPOCaM, C TOMOIIbIO YHCIOBOTO BBIPAKEHHUS.

IIpocTpancTBeHHbIE OTHOLICHUSI M TeoMeTpuYecKHe GUIypbl

HaFH}II[HBIe MNpeaACTaBJICHUA O CUMMCTPUU.

OKpy)XHOCTB, KPYT: pacro3HaBaHWE W HM300paKEHHUE; MOCTPOCHUE OKPYKHOCTH 3alaHHOTO
panuyca. [locTpoeHne M3yuyeHHBIX T€OMETPHUECKUX (UTYp C MOMOUIbIO JTMHEHKH, YTOJIbHUKA,
nupkymsi. [IpocTpaHcTBeHHBIE reomeTpuueckue ¢GuUrypsl (Tema): map, KyO, MWIMHAP, KOHYC,
nmupamMmuja; pasjin4CHucC, Ha3bIBAHUC.

KoncrpynpoBanue: pazdouenue Gurypbsl Ha IpsSIMOYTOJIbHUKHY (KBaAPaThl), COCTaBIeHNEe PUryp
U3 IPSIMOYTOJIbHUKOB/KBaJJPaTOB.

[epumerp, momians GUrypsl, COCTaBICHHON U3 IBYX, TPEX MPSIMOYTOJIBHUKOB (KBAIPATOB).

MaremaTruyeckas uHgopmanus

Pabota c yTBep)KICHUSMHU: KOHCTPYMPOBAHHE, IPOBEPKA HCTHMHHOCTH; COCTABJICHUE U
NPOBEPKA JIOTHYECKUX PACCYXKICHUH MPH PEIICHUH 33]1a4.

JlaHHBIE O pEaJbHBIX IPOLIECCAX W SABICHHUSX OKPYKAIOUIETO MHpa, MPEACTaBICHHBIC Ha
ayarpaMmax, cxemax, B Ta0mumnax, Tekcrax. COop MareMaTH4ecKMX JaHHBIX O 3aJaHHOM
o0beKTe (4mcie, BETMYMHE, reoMeTpudeckoil ¢urype). [lowck uHpOpManuu B CHPaBOYHOM
nuteparype, cetu MHTepHer. 3anuchk nHGOpMAIMK B MPEJIOKEHHON Ta0nuIle, Ha CTOJIOYATOM
rarpaMmme.

JIOoCTYyIHBIE AJIEKTPOHHBIE CPEJCTBAa O0YUYCHUsI, TOCOOMS, TpEHAXKEPHI, MX UCIOIH30BAHUE O]
PYKOBOJICTBOM I€Aarora M caMocTosTenbHO. [IpaBuiia G6e30macHOi paboOThl € 3JIEKTPOHHBIMHU



UCTOYHHKaMU HH(opMarun  (37eKTpoHHass ¢opma ydeOHHKA, JJIEKTPOHHBIE CJIOBapH,
00pa3oBaTeNbHBIC CAITHI, OPHEHTHPOBAHHBIE HA AETEH MIIQIIIETO IKOJIBFHOTO BO3PACTa).
AJNTOPUTMBI pelIeHus] Y4eOHBIX U MPAKTUYECKUX 3a]1a4.
YHuBepcaibHbIe y4eOHbIe 1eiiCTBUS
Yuueepcanvuvie noznasamenvhule yuednvle 0eticmsus:

OPHEHTUPOBATHCS B U3YUECHHON MAaTeMaTUYECKON TEPMUHOJIOTHH, HCIIOJIb30BATh €€ B
BBICKA3bIBAaHUSAX U PACCYXKACHUSIX;

CpaBHHMBATh MaTeMaTHYECKHE OOBEKTHI (YUCIIA, BETHUYMNHBI, TeOMETpUUYECKUE QUTYPHI),
3aMMchIBaTh MPU3HAK CPAaBHEHUS; BEIOUPATh METO/ PEIICHUs MaTeMaTHUeCKOM 3aaun
(amroput™m neicTBUS, MPUEM BBIYUCIICHHUS, CTIOCO0 PEIIeHHs, MOJCITUPOBAHIE CUTYAIIUH,
nepedop BapuaHTOB);,

OoOHapyKUBaTh MOJIENIA U3YYCHHBIX TEOMETPHUECKUX (PUTYD B OKPYKAIOIIIEM MHUPE;
KOHCTPYHPOBATh T€OMETPUUECKYIO (GUTYPY, 00JIaIal0IIYIO 3aJaHHBIM CBOMCTBOM (OTPE30K
3aJJaHHOM JTMHBI, IOMaHasl OTMPEeIEHHON UTMHBI, KBAAPAT C 3a/IaHHBIM MIEPUMETPOM);
KJIacCU(PUITUPOBATh OOBEKTHI 1O 1 - 2 BEIOpaHHBIM MTPU3HAKAM;

COCTaBJISATh MOJIENIb MAaTEMATHYECKOH 3a71a4u, IPOBEPSITh €€ COOTBETCTBUE YCIOBHSIM 3a/1a4H;
OTIPEEIIATH C MOMOILBIO HIU(PPOBBIX M aHAJOTOBBIX MPUOOPOB: Maccy MpeaMeTa
(27IEKTPOHHBIE U TUPEBBIE BECHI), TEMIIEPATYPY (TPALyCHUK), CKOPOCTh ABMXKEHHUS
TPAHCIIOPTHOT'O CPEJCTBA (MaKeT CIIUOMETPA), BMECTUMOCTD (C MOMOIIBIO U3MEPUTEIbHBIX
COCY/IOB).

Paboma c ungopmayueri:

MPECTaBIATh HH(OPMAIHMIO B pa3HbIX (popmax;

U3BJIICKATh U UHTEPIPETUPOBATH HHPOPMAILIUIO, IPEJICTABICHHYIO B TA0NIHUIIE, HA IUAarpaMMe;
HCTIOJIF30BATh CIIPABOYHYIO JINTEPATYPY JUIS ONCKA HH(POPMAIUH, B TOM uncie MaTepHer (B
YCIOBHSIX KOHTPOJIMPYEMOTO BBIXO/1A).

Yuueepcanvuvie kommynukamusnvie yuednvie 0eticmeust:

MCMOJIb30BATh MATEMAaTHYECKYIO0 TEPMUHOJIOTHIO JUIS 3aIIMCH PEILICHHS TPEIMETHOMN UK
MPAaKTUYECKOU 3a]1a4u;

MPUBOAUTH PUMEPHI U KOHTPIPUMEPHI JJIS TIOATBEPKIACHUS/OIPOBEPIKEHNUS BBIBO/IA,
TUIIOTE3BI;

KOHCTPYUPOBATh, YUTATh YUCIOBOE BHIPAKCHHE;

OIUCHIBATH MPAKTHYECKYIO CUTYANNIO C NCTIOJIb30BAHUEM U3yUCHHOW TEPMUHOJIOTHH;
XapaKTepu30BaTh MaTeMaTHUYECKHUE OOBEKTHI, SIBJICHUS U COOBITHS C TIOMOIIbIO H3yYEHHBIX
BEJINYNH;

COCTaBIISATh HHCTPYKIUIO, 3aIIUCHIBATh PACCYXKICHUE;

MHUIMAPOBATH OOCYKICHHE PA3HBIX CIIOCOOOB BHIMOIHEHUS 33/1aHUs, TOUCK OIINOOK B
pELICHUH.

Vuueepcanvuvie pecynsamuenvie yuebHvle Oelicmeaus:

KOHTPOJIMPOBATh IPABUIBHOCTD U MOJIHOTY BBIIOJHEHUSI aITOPUTMa apu(PMETHUECKOTO
JeCTBUS, peIIeHHs] TEKCTOBOH 3a/1a4H, IOCTPOCHUS T€OMETPHUECKON (DUTYpBI, U3MEPEHUS;
CaMOCTOSITEJILHO BBIIIOJIHATH IPUKUAKY U OLICHKY Pe3yJIbTaTa H3MEPEHUN;

HAaXO/IUTh, UCIIPABIIATH, HPOTHO3UPOBATH TPYIHOCTH M OIIMOKH U TPYIHOCTH B PEILICHUH
y4eOHOMU 3a/1a4H.

Cosmecmuas 0esamellbHOCb:



e yYacTBOBATh B COBMECTHOMW JESITEIHHOCTH: JOTOBAPHBATHCS O CIIOCOOE PEIICHHUS,
pacrpenenaTs padoTy MEXy WICHAMH TPyl (HapuMep, B CIIydae pelieHus 3a1ad,
TpeOyronux nepedopa OOIBIIOr0 KOJIMYECTBA BAPUAHTOB), COTIIACOBLIBATH MHCHHSI B XOJ1€
MOMCKA JTOKa3aTeIbCTB, BRIOOPA PAIlMOHAIBHOTO CII0C00a;

° AOTrOBapuBAThHCA C OJHOKIIACCHUKAMU B XOJI€ OpraHu3alun HpOGKTHOﬁ pa6OTBI C BCIIMYNHaMH
(cocTaBieHHe pacUCaHus, MOACYET JACHET, OIIEHKa CTOMMOCTH U Beca MOKYITKH, POCT U BEC
YeJI0BeKa, MPUOIMKEHHAS OI[CHKA PACCTOSIHUN M BPEMEHHBIX HHTEPBAJIOB; B3BEIIMBAHHE;
M3MEPEHHE TEMIIEPATyPhl BO3/IyXa U BOJIbI), TEOMETPpUUECKUMH GUrypamu (BEIOOP GOpMBI U
JeTanei mpyu KOHCTPYHPOBAHUY, PACUET U pa3MeTKa, IPUKUIKA U OLIEHKA KOHEYHOTO
pe3yibTaTa).

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

M3yuenne MareMaTMKH Ha YpPOBHE HAYaJbHOro oO0IIero oOpa3oBaHUs HANpaBICHO Ha
JIOCTH)KCHHE OOYYaIOMIMMHUCS JIMYHOCTHBIX, METAalpPEeIMETHBIX M IPEAMETHBIX pPE3yJbTaToB
OCBOCHHMSA y4eOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare usyuyenus npeamera «Martematuka» y oOydaromerocst 0yayT chopMHUpOBaHbI
CIICIYIOIIHE JINYHOCTHBIC PE3YIIBTATH:

e OCO3HaBaTh HEOOXOJMMOCTh M3YUCHHS MaTEMAaTUKH JUIS aIalTANH K )KHU3HECHHBIM
CUTYyalUsM, JIJIsl pa3BUTHS OOIIEH KyIbTyphl YeTIOBEKa;

e Pa3BUTHS CHOCOOHOCTH MBICIINUTH, PACCYKIAaTh, BBIABUTATH MPEIIOI0KEHHS U JOKA3bIBATh
WM ONIPOBEPraTh UX;

e TPUMEHATH IIPABUJIA COBMECTHOH JEATEIFHOCTH CO CBEPCTHUKAMH, ITPOSIBIISATH CIIOCOOHOCTD
JIOTOBAapUBATKCS, TUINPOBATH, CIE0BATh YKa3aHUSAM, OCO3HABATh JINYHYIO OTBETCTBEHHOCTh
¥ 00BEKTHBHO OLIEHUBATH CBOW BKJIAJ] B OOIINIT pe3yNbTarT;

e OCBaMBATh HABBIKM OpPTaHU3AIMH O€30MacCHOTrO MOBEACHUS B MH(POPMALIMOHHOM Cpee;

e TPUMEHATH MATEMATHKY JUIS PEIICHHUS NPAKTHUCCKHUX 3a/1a4 B TOBCEAHEBHOMN JKU3HH, B TOM
YHCIIe TIPH OKa3aHWH TTOMOIIY OJHOKJIACCHUKAM, JIETSIM MIIAJIIIET0 BO3PacTa, B3POCIBIM U
TIOKUJIBIM JTFO/ISIM;

e paboTaTh B CUTyalHUsIX, PACIIUPSIONINX OIBIT TPIMEHEHUS MAaTEMaTHYECKUX OTHOIICHUI B
peanbHOMN JKU3HHU, MOBBIIIAIOIIUX HHTEPEC K HHTEIUIEKTYaIbHOMY TPYAY M YBEPEHHOCTh CBOMX
CHJIax TPH PELICHUH NOCTABICHHBIX 33Ja4, yMEHHE IPEO0JIEeBaTh TPYIHOCTH;

e  OIICHMBATH NMPAKTHUYECKUE U yUYEOHbIE CUTYAIIMH C TOYKH 3PEHUS BO3MOXKHOCTU IPUMEHEHUS
MaTEeMaTUKH JUI PAMOHATIBHOTO 1 3(h(heKTHBHOTO perIeHus y4eOHBIX U )KU3HEHHBIX
npobiuem;

e OIICHMBATh CBOM yCIEXH B U3yYCHNU MAaTEeMaTHKH, HAMEUATh yTH YCTPAaHEHHS TPYIHOCTEH;

e  CTPEMHUTHCS YIIIYOJSTh CBOM MaTeMaTUYECKHE 3HAHUS U YMEHUS; TI0JIb30BATHCS
pa3HoO0Opa3HBIMHU HH(POPMAIIMOHHBIMU CPEICTBAMH ISl PEIICHUS TPEI0KEHHBIX 1
CaMOCTOSITENTbHO BEIOPAHHBIX YYEOHBIX MTPOOIIEM, 3a1a.

METANPEIMETHBIE PE3YJIbTATBI

K konimy oOydenusi y oOydaromerocsi GopMHUPYIOTCS CISAYIOMNUE YHUBEPCAIbHBIC ydeOHBIE
JIEUCTBUA.

YHuBepcajibHble MO3HABATEJIbHbIE YUeOHbIE JeCTBUA:

1) bazosvie nocuueckue 0eucmaeusi.

e YCTaHABJIMBATH CBSI3U M 3aBUCUMOCTU MEXK]Iy MATEMaTHIECKUMHU 00BEKTaMH (4acTh-11E10€;
MIPUYMHA-CIIEACTBHE; MPOTSHKEHHOCTD );



IMPUMCHATH 63.30BBI€ JIOTUYCCKHEC YHUBCPCAJIbHLIC I[eﬁCTBHHI CpaBHCHHC, aHAJIU3,
Kiaccudukanus (rpynimupoBKa), 0000IICHHE;

npuoOpeTaTh NpakTHIECKre rpaduueckie 1 N3MEpUTENbHbIE HABBIKU JJIS1 YCIIEITHOTO
peleHus y9eOHbBIX U )KUTCHCKHX 337134,

MPEJCTaBIATh TEKCTOBYIO 3ajauy, e€ pelIeHre B BUIE MOJIEIU, CXEMBI, apH(PMETHIECKOI
3aIUCH, TEKCTa B COOTBETCTBUH C TIPEIJIOKEHHON y4eOHOM TTPOOIEMOiA.

2) Bazosvie uccredosamenbckue 0eucmeust:

MIPOSBIISATH CIOCOOHOCTH OPUEHTUPOBATHCS B YUEOHOM MaTepHalie pa3HbIX pa3JieloB Kypca
MaTEeMaTHUKU;

ITIOHUMATh U aJIEKBaTHO HUCIIOJIb30BATh MATEMATHYECKYIO0 TEPMUHOJIOTHIO: PA3INYATh,
XapaKTepU30BaTh, UCIIOIB30BATh JIsl PEIICHUS YUSOHBIX M MPAKTUYECKUX 33]1aY;

MPUMEHSTh U3yYeHHbIE METO bl TO3HAHUS (M3MEpEeHUE, MOACTMPOBaHNE, IEpeOOp BapUAHTOB)

3) Pabota ¢ undopmanuei:

HAXO/UTh U UCIIOIB30BATH JJIS pEIICHUS YUeOHBIX 3a/1a4 TeKCTOBYIO, IpauiecKyro
WH(POPMAIIHIO B PA3HBIX UCTOYHUKAX WH()OPMAIIMOHHOHN CpEJIbI;

YUTaTh, UHTEPIPETUPOBATH IpauueCcKy NPEACTABICHHYIO HH(OpMAIIHIO (CXeMy, Tabiuy,
TUarpaMMmy, Ipyryro MOJEhb);

MPEJCTABIATh HH(OPMAIHIO B 3aJaHHOH (opme (IOTONIHATh Ta0JIUILy, TEKCT),
dhopmyaupoBaTh YTBEPIKIECHHE TTO 00pa3ily, B COOTBETCTBHH C TPEOOBAHUSAMHU YICOHOMH
3aJauu;

MPUHUMATH MTPaBHIIa, OE30MIACHO MCIIOJIb30BATh MPEIaraeMble JJIEKTPOHHBIC CPE/ICTBA
MCTOYHUKH MH(POpMALIUH.

YHuBepcaibHble KOMMYHHKATUBHBIE YUeOHbIe 1elCTBHS:
KOHCTPYUPOBATh YTBEP:KJIECHUS, IPOBEPATh UX UCTUHHOCTB;
CTPOUTB JIOTUYECKOE PACCYKICHUE;

HCIIOIh30BaTh TEKCT 3aJjaHus ISl OOBSICHEHHUS CIToco0a 1 X0/1a PEIICHHS] MaTeMaTHIECKOM
3a7a4u;

(hopmyIupoBaTh OTBET;

KOMMEHTHUPOBATh IPOIECC BHIYUCIEHUS, IOCTPOEHUS, PELICHUS; OOBSICHITD MOJIY4YE€HHBIH
OTBET C UCMOJIb30BaHUEM U3YUEHHOM TEPMUHOIOTHY;

B IIPOIIECCE TUAIOTOB 10 00CYKICHHIO U3YYEHHOT0 MaTepHrala — 3aJaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXXJCHHs, OLICHUBATh BBICTYIIJICHHUS Y4aCTHUKOB, IPUBOIUTH 10KA3aTEIbCTBA
CBOEH MPaBOTHI, IPOSIBIATH ATUKY OOLICHHUS;

CO3/1aBaTh B COOTBETCTBUU C yU€OHOH 3a/1a4ell TEKCThI pa3HOro BUJA - ONIUCAHUE (HAIIpUMeED,
reOMETPHUECKON (PUTYPBI), pacCyxkaeHue (K MpUMepy, P PELICHUH 33]]auH ), THCTPYKLIUS
(HanmpuMep, U3MEPEHHE ITTUHBI OTPE3Ka),

OPUEHTUPOBATHCS B AlITOPHTMAX: BOCIPOU3BONTD, IOMIOIHATH, HCIPABIISTH
neopMUpOBaHHbIC;



COCTaBJIATH I10 aHAJIOTHUH,; . CAMOCTOATCIIbHO COCTABJIATh TCKCThI 3a;[aH1/n71, AHAJIOTUYHBIC
THUITIOBBIM U3YUYCHHBIM.

YHuBepcaibHbIe peryJssTUBHbIE Y4eOHbIe 1eCTBUSA:
1) Camoopeanusayus:

IUTAHUPOBATH ATAIbI MPEICTOAICH PadOThI, ONPEIENIATH MOCIEJOBATEIILHOCTD YIEOHBIX
e CTBHIA;

BBIITOJIHATD ITpaBUJia 6€3OHaCHOFO HCIOJIb30BAHUA 3JICKTPOHHBIX CPCACTB, MIPCAJIAracMbIX B
mporiecce 00y4deHus.

2) Camoxkonmponw:

OCYIIECTBISATH KOHTPOJIb IIPOIlecca U pe3ysbTaTa CBOEH NesTeTbHOCTH, 00BEKTHBHO
OLICHUBATh UX;

BBIOMPATH U NIPH HEOOXOAUMOCTH KOPPEKTUPOBATH CIIOCOOBI ICHCTBUIA;

HAXOJHUTh OIMIMOKH B CBOCH paboOTe, yCTaHABINBATh X MPUYNHBI, BECTH TOMCK ITyTEH
MIPEOJI0JICHUS OIINOOK.

3) Camooyenka:

MPEIBUIETH BO3MOKHOCTh BOSHUKHOBEHHSI TPYJHOCTEH U OIINOOK, IPEeyCMaTPUBATh
Croco0bI MX TpenynpexaeHus (GopMyIupoBaHHE BOIPOCOB, OOpalleHrne K YIeOHUKY,
JOTIOJTHUTEIBHBIM CPEICTBAM OOYUEHHS, B TOM YHCIIE DJIEKTPOHHBIM);

OILICHUBAThH PAIIMOHATHHOCTH CBOUX JCUCTBUM, 1aBaTh UM KaUYECTBCHHYIO XapaKTEPUCTHUKY.

CoBMmecTHASI AeATCJIbHOCTD:

y4acTBOBATh B COBMECTHOM JIEATEIHHOCTHU: PACIIPEACTATh padOTy MKy WICHAMH TPYIIITHI
(HanmpuMep, B caydae pelieHus 3a1ad, TPeOYyIuX nepedopa O0IbIIOro KOJIMYeCTBa
BapHAHTOB, IPUBEICHUS IPUMEPOB U KOHTPIIPUMEPOB);

COTJIACOBBIBAaTh MHEHHS B XOJI€ TIOUCKA JI0KA3aTeNILCTB, BEIOOpA paIMOHAIBHOTO CITOC00a,
aHanu3a uHpopmaiuy,

OCYIIECTBIISITH COBMECTHBIM KOHTPOIb M OIICHKY BBITIOJTHICMBIX ACHCTBUI, TIPEIBUICTh
BO3MOYXHOCTh BO3HUKHOBEHHS OIIMOOK U TPYAHOCTEH, PeIycCMaTPUBATh IMyTH UX
MPEIYIPEkKICHUSI.

INPEJIMETHBIE PE3YJIBTATbBI

1 KJIACC

K koniy o0yuenus B 1 kacce 00y4aromuiicst Hay4YuTCs:

YUTaTh, 3alMCHIBATh, CPABHUBATH, ymopsaouuBaTh uucia ot 0 mo 20;

MEPECYUTHIBATH Pa3IMUHble 00BEKTHI, YCTAHABIMBATH MOPSAIKOBBIM HOMEpP 00BEKTA;

HAXOJUTh YUCIIA, OOJBIINE/MEHBIITNE TaHHOTO YKCIIa Ha 3aJJaHHOE YHCIIO;

BBITIOJHATH apu(MeTndecKue NeHCTBUS CI0KEHHS U BbIUWTaHus B peaenax 20 (ycTHO U
MMCEMEHHO) 0e3 mepexo/ia yepe3 NeCATOK; Ha3bIBaTh M Pa3IN4aTh KOMIOHEHTHI JEHCTBUI
CJIOXKEHUS (CaraeMple, CyMMa) U BBIYUTAaHUS (YMEHBIIIAEMOE, BEIYUTAEMOE, Pa3HOCTh);
peliaTh TEKCTOBBIC 33]Ja4M B OJIHO JICWCTBUE HA CIIOKEHUE M BRIYUTAHKE: BBIICTSAThH YCIOBHE U
TpeboBaHue (BOMpOC);

CpaBHHUBATh OOBEKTHI 110 JJIMHE, YCTAHABIHMBASI MKy HUMU COOTHOIIIEHUE UTHHHEE/KOPOUe
(BBIIIE/HIDKE, ITUPE/YKE);



3HATh U UCTIOJI30BATh €AMHUILY IJTUHBI — CAHTHUMETP; U3MEPATh IJIUHY OTpe3Ka, YePTUTh
OTPE30K 3aJJaHHOU JTUHEI (B CM);

pa3nuyath 4ucio U udpy; paclo3HaBaTh reOMETpHUECKUe (GUTYPBI: KPYT, TPEYTrOJbHUK,
MPSIMOYTOJIBHUK (KBaApaT), OTPE30K;

YCTaHABIIMBATh MEXIY OOBEKTAMU COOTHOIICHHS: CIIEBA/CIIpaBa, JalbIe/0nKe, MeXIY,
nepen/3a, HaJ/mox,

pacrno3HaBaTh BepHbIe (MCTHHHBIC) U HEBEPHBIC (JIOKHBIE) YTBEPIKIACHHSI OTHOCUTEIHHO
3aIaHHOTO Ha0Opa 0OBEKTOB/TIPEAMETOB;

TPYIIHPOBATH OOBEKTHI MO 33IaHHOMY IPU3HAKY; HAXOAUThH U HA3bIBATh 3aKOHOMEPHOCTH B
pAny 0OBEKTOB MOBCETHEBHOM KU3HU;

pa3nuyaTh CTPOKU U CTONOIBI TAOIHIIBI, BHOCUTH IaHHOE B TA0JIHITY, U3BJICKATh

JIaHHOE/ TaHHBIE U3 TaOJIHIIGI;

CpaBHUBATh J1Ba 00BEKTA (UKCIIa, TeOMETPHUUECKUE (PUTYPHI); pacpeaesITh OOBEKThI Ha B
TPYIIIBI IO 33IaHHOMY OCHOBAHHUIO.

2 KUIACC

K konIy o0y4enus Bo 2 kiiacce 00ydaronuiicss HayquTCs:

4YUTaTh, 3aIIMCHIBaTh, CPABHUBATh, YIIOPSA0YMBATh uncia B npeaenax 100;

HaxOJIUTh YKCJIO OOJIbIIIee/MEHBIIIEE TAHHOTO YMCIIa Ha 3a1aHHoe Yucio (B mpeaenax 100);
Oosbllee JAHHOTO YKCIa B 3alaHHOE YucIIo pa3 (B mpenenax 20);

YCTaHABIIMBATh U COOIOAATH MOPAIOK MPY BHIUMCICHUH 3HAYEHUS YUCIIOBOTO BhIpaKeHHS (CO
ckoOkamm/6e3 ckoOO0K), COIepPIKAIIETO ACUCTBUS CIOKEHUS U BRIYUTaHUS B ripeaenax 100;
BBITIOJTHATH apu(PMETHICCKHE JCHCTBUS: CII0O)KCHUE B BIYMTaHue, B ripeaenax 100 yctHo u
MMCEMEHHO; YMHOXKEHUE U JIeieHne B Tipenenax 50 ¢ UCMOIb30BaHUEM TaOIUIbI YMHOXKEHHUS;
Ha3bIBaTh M Pa3IN4aTh KOMIOHEHTHI IEHCTBUN YMHOXKEHUS (MHOKUTENH, IPOU3BE/ICHUE);
JeseHus (IeTMMOoe, IeTTUTeNb, YaCTHOR);

HaXOJUTh HEU3BECTHBI KOMIIOHEHT CJIOKEHHU S, BBIUNTAHUS; UCTIOJIb30BaTh MPHU BHIMOIHEHUH
MPAKTUYECKUX 33JJaHUI eTUHUIBI BETUYHUH JJIUHBI (CAHTUMETP, NCHUMETP, METP), MacChl
(kumorpamm), BpeMeHH (MUHYTA, 9ac); CTOUMOCTH (pyOJib, KOTICiKa); TpeoOpa3oBhIBATh OAHU
€IMHUIIBI TAHHBIX BEIMYUH B JIPYTHCE;

OTIPEAEIIATH C MOMOILBIO U3MEPUTENBHBIX HHCTPYMEHTOB JUTHHY; ONPEAEISATh BpeMsl C
MTOMOIIBIO YaCOB; BHIMIOJTHATH MPUKUJIKY U OIICHKY PE3yJIbTaTa N3MEPECHHIT; CPAaBHUBATH
BEJIMYMHBI IJIMHBI, MAcChl, BPEMEHHU, CTOUMOCTH, YCTaHABJIMBAs MKy HUMU COOTHOILLIEHUE
«00JbIIIe/MEHBIIIE HAY;

peliaTh TEKCTOBBIE 3aJJa4l B OJIHO-/IBA JICHCTBUS: MPEACTABIATh 3aauy (KpaTKasi 3alKcCh,
PUCYHOK, TaOJIHIIa UITU APYyTask MOJIEINb);

TUTAHUPOBATH XOJI PEIICHUS] TEKCTOBOM 3a7]auu B JiBa IEHCTBUS, ODOPMIIATE €ro B BUC
apruMETUIECKOTO JeHCTBUSI/ACHCTBUM, 3aITUCHIBATh OTBET;

pa3nuyaTh U Ha3bIBaTh FTEOMETPHUECKHE (DUTYPBI: MIPSMOU YTOJI; TOMaHYI0, MHOTOYTOJIHbHHK;
BBIJIETISITh CPEN YETHIPEXYTOIbHUKOB MPSAMOYTOJIbHUKH, KBaJIpaThl;

Ha Oymare B KJIETKY H300pakaTh JJOMaHyI0, MHOTOYTOJIbHUK; YePTUTh MIPSMOU yTOI,
MPSIMOYTOJIBHUK C 33/IaHHBIMH JJTHHAMU CTOPOH;

WCIOJIb30BATh JJISI BEIIOTHEHUS IOCTPOSHUH TMHENKY, YTONBHHUK;

BBITIOJHATH U3MEPEHUE UTMH PEATbHBIX 00BEKTOB C TOMOUIBIO JIMHEWKH; HAXOUTh AJTUHY
JIOMaHOH, COCTOALIEHN U3 IBYX-TPEX 3BEHBEB, IEPUMETP NPSIMOYTOJIbHUKA (KBajapaTa);
pacro3HaBaTh BEpHBIC (MCTUHHBIE) U HEBEPHBIC (JIOXKHBIC) YTBEPIKICHUS CO CIIOBAMH «BCEY,
CKAXK BTN,

MIPOBOAUTH OJHO-ABYXIIIarOBBICIIOTMUECKHUE PACCYK/ICHUS U I€TIaTh BHIBOIbL;

HaXOJUTh OOIINK IPU3HAK TPYIIBI MATEMAaTHIECKUX 00BEKTOB (YKCeN, BETUYHH,
reOMeTpUYECKHuX (Huryp);

HaXO/UTh 3aKOHOMEPHOCTH B PSAY OOBEKTOB (UHCEN, TEOMETPHUECKUX (puryp);



e MPEICTABIATH MH(OPMAIMIO B 3alaHHON (opMe: JOMOTHATH TEKCT 33a4H YHCIaMH,
3aI0JIHATh CTPOKY/CTONIOEL] TaOIMIIbI, YKa3bIBaTh YACIOBBIE JAHHBIE HA PUCYHKE
(1300pakeHNU TeOMETPUUYECKUX UTYp);

e CpPaBHUBATH IPYIIBl 00BEKTOB (HAXOAUTH OOIIEE, PA3IUYHOE);

e 00Hapy)XHBaTh MOJAEIH FEOMETPUUECKUX (PUTYP B OKPYKAIOILIEM MUPE; OJOUPATh IPUMEPHI,
MOJTBEPKIAIOLINE CYXKIEHUE, OTBET;

e  COCTaBJIATH (IOIOJIHATH) TEKCTOBYIO 3a/1a4y;

e IIPOBEPATH NPABUIBHOCTH BEIUUCIICHUI.

3 KIIACC

K koniy o0yuenus B 3 kimacce oOyyaromuiics HAy9UTCs:

e  UHNTaTh, 3aIIMCHIBATh, CPABHUBATH, YIIOPAI0UMBATh yKcia B npeaenax 1000;

e HAXOJWTh YHUCIIO OoJIblIee/MEHbIIee JaHHOTO YKCia Ha 3aJJaHHOE YHCIIO, B 33/1aHHOE YUCIIO
pa3 (B mpenenax 1000);

e BBHINOJIHATH apu(PMETHUECKUE ACHCTBUA: CIIOKeHHE U BIunTanue (B mpeaenax 100 — yctHo, B
npenenax 1000 — nmucbMEHHO); YMHOKEHHE U JICTICHUE Ha OJTHO3HAYHOE YHCIIO (B TIpeenax
100 — yCTHO ¥ TUCBMEHHO);

e  BBINOJHATH ACUCTBUS YMHOXEHHUE U JiesieHue ¢ uncnamu 0 u 1, n1esneHue ¢ ocTaTkoM;

e YCTaHaBIMBATh U COOIIOAATH MOPSIOK ACHCTBUIA MPHU BHIYMCICHUU 3HAYCHUS YUCIOBOTO
BbIpaXeHUs (co ckoOkamu/0e3 cKo0OK), coaepkaliero apudMeTnieckue 1eHCTBUS CI0KEHUS,
BBIUUTAHUS, YMHOKEHHUS U J€JIEHUS; UCIIOIB30BaTh IPU BHIYUCIICHUSIX IEPEMECTUTENBHOE U
COYeTaTesIbHOE CBOWCTBA CIIOKEHHS,;

e HAXOJUTh HEM3BECTHBIM KOMIIOHEHT apU(PMETHUECKOTO ICHCTBHUS;

e  HCIIOJNH30BATH MPH BBIMOJHEHUN MPAKTHYECKUX 3aJaHUN U PEIICHUH 3a/1a4 CIUHUIIBI: UTHHBI
(MULTUMETp, CAHTUMETP, IEIUMETP, METP, KIIIOMETP), MacChl (TpaMM, KHJIOTPaMM), BpEMEHHU
(MuHYTa, Yac, CEKyH/a), CTOMMOCTH (KOIeika, pyOib),

e npeoOpa3oBbIBATH OJHU €AMHUIIBI JAHHON BEJIMYUHBI B JPYTHUE;

e ONpEAETATH C TOMOIIBIO IU(PPOBHIX U AHAJOTOBBIX MPUOOPOB, U3MEPHUTEIBHBIX
MHCTPYMEHTOB JUIMHY, MacCy, BpeMs;

e BBIMOJIHATH MPHUKUAKY U OLIEHKY pe3yJabTaTa U3MEPEHUI;

e ONpeeisITh MPOJOKUTEIIBHOCTh COOBITUS; CPABHUBATH BETMYMHBI JJIMHBI, TUIOIIAIH, MAaCcChI,
BPEMEHH, CTOUMOCTH, YCTaHABJIMBAsI MEX/ly HUMH COOTHOLICHUE «OO0JIbIle/ MEHBIIIE Ha/BY;

e Ha3bIBaTh, HAXOJUTH JIOJIFO BETUYHHBI (IT0JIOBUHA, YETBEPTH);

e CpaBHUBATH BEIMYUHBI, BEIPAKEHHBIC JOJISIMHU;

e 3HATh U UCIIOJIb30BAThH MIPU PEIICHUH 33]]a4 U B IPAKTHUECKUX CUTYaIUsIX (IIOKYIIKa TOBapa,
OIpeJIeIeHUEe BPEMEHH, BHIIIOJTHEHUE PACUETOB) COOTHOIIEHUE MEXK/Ty BETMUYUHAMU;

e BBIMOJIHATH CJIOKEHUE U BEIUUTAHUE OJJHOPOIHBIX BEIHMUNH, YMHOKCHUE U ICTICHUE BETUIMHBI
Ha OJJTHO3HAYHOE YHUCIIO;

e pemlaTh 3aJa4d B OJHO, J[BA JACHCTBHS: MPEJCTABIATH TEKCT 3a7a4uHl, IUIAHUPOBATH X0
pellIeHus, 3aliChIBaTh PEIICHNE U OTBET, aHAJIM3UPOBATh pellleHre (UCKaTh IPYroi crnocoo
peleHHs), OLIEHUBATh OTBET (YCTaHABJIMBAThH €0 PEATMCTUYHOCTD, IPOBEPATH BHIYUCIICHNUS);

e KOHCTPYHPOBATH MPSMOYTOJIbHUK U3 JaHHBIX (PUTYp (KBAAPATOB), ACTUTH NPSIMOYTOJIBHUK,
MHOTOYTOJFHUK Ha 33JJaHHbBIC YaCTH;

e CpaBHUBATH (PUTYPHI IO TUIOIAAN (HAJTIOKEHHE, COMTOCTABICHUE YACIOBBIX 3HAUCHHN );

e  HAXOAWUTh MEPUMETP MPSAMOYToJIbHHUKA (KBaapaTa), IUIOIAAb MPSIMOYTroJIbHHUKA (KBapaTa),
MCIIOJIB3YS MPAaBUIIO/AITOPUTM;

e pacro3HaBaTh BepHbIC (UICTUHHBIC) U HEBEPHBIE (JIOKHBIC) YTBEPIKIICHHS CO CIOBAMU: «BCEM,
«HEKOTOPBIE», «U», «KAXKABINY», «ECIH..., TO...»;

e (opMynupoBaTh yTBEp)KJI€HHE (BBIBO), CTPOUTH JIOTHUECKUE PACCYKICHHS
(oIHO/ABYXIIIATOBBIC), B TOM YHCJIE C UCTIOJIb30BaHUEM U3YUCHHBIX CBS30K;



KJaccu(uIupoBaTh OOBEKTHI IO OJTHOMY, ABYM NPU3HAKAM; U3BJIEKATh U MCIIOJIb30BaTh
UH(POPMAIIHIO, TIPEACTABICHHYIO B TAOJIHUIIAX C JAHHBIMH O PEalIbHBIX MPOIECccax U SBICHUSX
OKpY>KaloIlero Mupa (HarmpuMep, paciucanue, pexxuM paboThl), B IpeaAMeTaxX MOBCETHEBHOM
KU3HH (HarpuMep, sIPIIbIK, STUKETKA);

CTPYKTYpUPOBATh HH(POPMAINIO: 3aTIOJIHATh IPOCTEHIINE Ta0IUIIBI TT0 00pas3iLy;

COCTABIISATH TUIAH BBITIOJHEHUST y4eOHOTO 3aJJaHHs U CIIEIOBATh EMY;

BBITIONHSATH JICUCTBUS 10 aJTOPUTMY;

CpPaBHUBATh MaTeMaTH4EeCKHuE 00BEKTHI (HAXOIUTh 00IIee, pa3IMiYHOe, YHUKAIBHOE);
BBIOMPATh BEPHOE PELICHUE MaTeMaTHYECKON 3a/1auu.

4 KJIACC

K xonIty 00yuenus B 4 kjiacce 0OyJarONIUIACS HAYUYUTCS:

YHUTAaTh, 3aMMCHIBaTh, CPABHUBATH, YIOPSA0YMBATH MHOTO3HAUHBIEC YHUCIIA;

HAXOJUTh YUCIIO OOJbIlIee/MEHBIIIEe JAHHOTO YHCIa Ha 33/IaHHOE YUCIIO, B 33JJaHHOE YHUCIIO
pas;

BBITIONHSATH apu(PMETHIESCKUE IEHCTBUS: CII0KCHHIE U BEIUMTAHUE C MHOTO3HAYHBIMU YHCIIAMU
nucbMeHHO (B npeaenax 100 - ycTHO);

YMHOKEHUE | JISIICHHEe MHOTO3HAYHOI0 YKCIIa Ha OHO3HAYHOE, ABY3HAUYHOE YUCIIO
nucbMeHHO (B npeaenax 100 - ycTHO);

JIeNIeHNe C OCTaTKOM — MUCchMeHHO (B mipenenax 1000); BBIYUCIATh 3HAYEHUE YHUCIIOBOTO
BBIpaKEHHS (CO CKOOKaMm/0e3 CKOOOK), COJIEPIKAIIEro IEHCTBHS CIIOKEHUS, BRIYUTAHMS,
YMHOKEHUS, IEJICHHS] ¢ MHOTO3HAYHBIMU YHCIIAMU;

MCIOJIb30BaTh MIPU BHIYUCICHUSIX N3YYEHHbBIE CBOMCTBA apU(PMETHUECKUX TEHCTBUM;
BBITIONHSATH MPUKHUJIKY Pe3yIbTaTa BEIYUCICHUI;

OCYILIECTBIIATH MPOBEPKY MOIYUEHHOTO pe3yibTaTa Mo KPpUTEPHUSIM: TOCTOBEPHOCTD
(peanbHOCTh), COOTBETCTBUE TIPABIITY/AITOPUTMY, & TAKIKE C TIOMOIIBIO KAIBKYJISTOPA;
HAXOJUTh JI0JIF0 BETMYMHBI, BEIMYUHY TI0 €€ J0J1€; HAXOIUTh HEM3BECTHBIM KOMIIOHEHT
apu(pMeTHIECKOro NEeHCTBUS; UCIIOIB30BATh €AMHULIBI BETMYMH ISl IPU PEIICHUH 33129
(nmuHa, Macca, BpeMs, BMECTUMOCTb, CTOUMOCTb, TIJIOLIa/1b, CKOPOCTh);

MCIOJIb30BaTh MIPH PEIICHUH 3329 SAWHHUIIBI JTUHBI (MIULTUMETD, CAHTUMETP, JEIUMETD,
METp, KHJIOMETP), Macchl (IrpaMM, KUJIorpamm, IIECHTHEP, TOHHA), BPEMEHH (CeKyH/1a, MUHYTA,
9ac; CYTKH, HeJIeJsl, MECsIl, TOJ, BEK), BMECTUMOCTH (JIUTP), CTOMMOCTH (KOTeiKa, pyois),
ioniaau (KBaapaTHbI METp, KBaAPATHBINA JEIUMETP, KBaAPaTHBIM CAHTUMETP), CKOPOCTH
(KuJIoMeTp B yac, METP B CEKYHIY);

UCIOJIb30BaTh MIPU PEIIEHUU TEKCTOBBIX 33/1a4 U B MPAKTUYECKUX CUTYALUSIX COOTHOIIEHUS
MEXTYy CKOPOCTBIO, BpEMEHEM U MPONICHHBIM ITyTeM, MEXKIY MPOU3BOAUTEILHOCTHIO,
BpeMeHeM U 00BEMOM pabOTHI; ONPEENIATh C MOMOIIBIO HU(PPOBBIX U AHAJIOTOBBIX TPUOOPOB
Maccy mpeaMera, TeMIepaTypy (Hampumep, BoAbl, BO3AyXa B IOMEILEHUH ), CKOPOCTh
JBUKCHHSI TPAHCTIOPTHOTO CPEJICTBA;

OTIPEAEIATH C IOMOIIBIO U3MEPUTEIBHBIX COCYJOB BMECTUMOCTb; BBIIOIHSITH IPUKUIKY U
OILICHKY pe3yJbTaTa U3MEPEHUH;

pemaTh TeKCTOBBIE 3a7a4u B 1—3 MeHCTBHsI, BBITOTHATH TPEOoOpa30BaHUEe 3aIaHHBIX
BEJIMYMH, BEIOUPATH P PEIICHUH MTOAXOSIINE CTIOCOOBI BRHIYHCICHUS, COUETast YCTHHIE U
MMCbMEHHBIE BHIUHCIICHUS U UCIIOJIB3YS, P HEOOXOUMOCTH, BEIYUCIUTEIbHBIE YCTPONUCTBA,
OILICHUBATH MOJIYYEHHBIH PE3YNIbTAT MO KPUTEPUSIM: TOCTOBEPHOCTh/PEATLHOCTb,
COOTBETCTBHE YCIOBUIO;

pelaTh NPaKTUIEeCKHUE 3a/1a4M, CBSI3aHHBIC C IIOBCEHEBHOM KU3HBIO (HA TOKYIIKH, ABIKCHUE
U T.1L.), B TOM YHCJ€, C U30BITOYHBIMH TaHHBIMH, HAXOAUTh HEJOCTAIOIYI0O HHPOPMAIIIO
(Hampumep, U3 TaOJIUIl, CXeM), HAXOUTh U OICHUBATh PA3IIUYHBIE CIIOCOOBI PEIICHHUS,
MCIOJIb30BaTh MOIXOSIINE CITOCOOBI TPOBEPKU;



pa3nuyartb, Ha3bIBaTh FT€OMETPUYECKHUE (PUTYPBL: OKPYKHOCTB, KPYT; H300pakaTh C TOMOILBIO
LHUPKYJIS ¥ JIMHEHKHU OKPYKHOCTb 3aJJaHHOTO paJnyca;

paznuyath n300paskeHus MPOCTEHIITNX MPOCTPAHCTBEHHBIX (DUTYp: Iapa, KyOa, IUIUHIpA,
KOHYCa, TUPAMU/IBI;

pacro3HaBaTh B IPOCTEHIINX CIydasx MPOCKIMU IPEAMETOB OKPYKAIOILIEr0 MUpa Ha
TIJIOCKOCTH (1071, CTEHY);

BBINOJIHATH pa3OueHne (MMOKa3bIBaTh Ha PUCYHKE, YEPTEKe) MPOCTEHIIEH cOCTaBHOW (DUTYPBI
Ha IPSIMOYTOJILHUKH (KBaJpaThl), HAXOIUTh MEPUMETP U IUIOMIalb (PUTYp, COCTABICHHBIX U3
IBYX TPeX MPSMOYrOJbHUKOB (KBaIpaToOB);

pacro3HaBaTh BEpHBIC (MCTUHHBIE) U HEBEPHBIC (JIOXKHBIC) YTBEP)KICHUS; IPUBOIUTH IPUMED,
KOHTPIpUMED;

dhopmyaupoBaTh yTBEpKAeHNE (BBIBO), CTPOUTD JJIOTUUECKHUE PACCYKICHHS
(oaHO/ABYXIIIAroBHIE) € UCIIONIB30BAHUEM U3YUYEHHBIX CBA30K; KJIaCCU(PUIMPOBATH OOBEKTHI IO
3aJIaHHBIM/CaMOCTOSATEIBHO YCTAHOBICHHBIM OJTHOMY, IBYM IIPU3HAKaM;

M3BJICKATh U UCIIOJIB30BaTh JUISl BBIMIOJIHEHUS 3a/1aHUH U pelIeHus 3a1a4 UH()OpMaIIHIo,
MPE/ICTAaBICHHYIO B IPOCTEHIINX CTOJI0YATHIX AUarpaMmax, Tabaunax ¢ JaHHBIMU O PEATbHBIX
nporeccax U SBJICHUAX OKPY)KAIOLIero Mupa (HarpuMep, KajJeH1apb, paclicaHue), B
MpeaAMETax MOBCEIHEBHOM KU3HU (HApUMep, CUET, MEHIO, MPalC-IUCT, OObSIBICHUE);
3aIOJIHATH JTAHHBIMH MTPEUIOKEHHYIO TabJIHIly, CTOIOYATYIO AUarpaMmy; UCIIOIb30BaTh
(dhopmaM30BaHHBIE OMMUCAHUS TIOCTEAOBATEIILHOCTH JEHCTBUN (AITOPHUTM, IIUIaH, CXeMa) B
MPAKTUYECKUX U YICOHBIX CUTYAIIUSX;

JIOTIONIHSTD aJTOPUTM, YIIOPSIOUMBATh LIard alrOpUTMa; BEIOMPATh pallioHaIbHOE PELIECHHE;
COCTaBIISATh MOZIETb TEKCTOBOM 3a1a4H, YHCIOBOE BBIPAXKECHUE;

KOHCTPYHPOBATh XOJ pEIICHUs MaTeMaTHUeCKOH 3a1auu;

HAaXO/UTh BCE BEPHbIC PEIICHUS 3a/1a41 U3 TPEIJIOKCHHBIX.
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