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HOACHUTEJIBHAA 3AIINCKA

[IpuopureTHBIMH LENIAMU 00YUYEHUS MaTeMaTHKE B 5 Ki1accax sIBISIOTCS:
npoJoJDKeHHe  (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX TOHATHH (YMCIIO, BEJIMYMHA,
reomerpuueckas  ¢urypa), 00ecHeuMBaIOIMIMX  IPEEMCTBEHHOCTb M  TEPCIEKTUBHOCTH
MaTeMaTH4eCKOro o0pa3oBaHus 00yJaroIInXCs;
pa3BUTHE HHTEIUICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH OOydJaromuxcs, MO3HaBaTEIbHOU
aKTUBHOCTH, UCCIIEI0OBATEILCKUX YMEHUHN, HHTEpEca K U3y4EHUIO MaTeMaTUKH;
nojBeneHue OOyyaroluuxcs Ha JOCTYIHOM sl HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXKAIOIIEro MUpa;
¢dbopMupoBaHre (PYHKIHMOHAIBHON MaTeMaTWYeCKOW TIpaMOTHOCTU: YMEHHsS paclo3HaBaTh
MaTeMaTH4eCKhe OOBEKTHl B PEANbHBIX KM3HEHHBIX CUTYalUsSIX, IPUMEHSATh OCBOCHHBIE YMEHHS
JUIS pellleHus] TPaKTUKO-OPUEHTUPOBAHHBIX 3ajau, HHTEPIIPETUPOBATh MOJIyYEHHBIE PE3YAbTaThl U
OIICHMBATh UX HAa COOTBETCTBUE MPAKTUYECKON CUTYaIUH.

OcHOBHbBIE JIMHUU COJEpXKaHUS Kypca MaTeMaTUKu B 5 Kiaccax — apudmerndeckas u
reoMeTpuueckas, KOTOpbIE Pa3BUBAIOTCA MApAIIENbHO, KaXKJas B COOTBETCTBHHM C COOCTBEHHOM
JIOTUKOM, O/IHaKO, HE HE3aBHUCUMO OJIHA OT APYroi, a B TECHOM KOHTaKT€ U B3aHUMOJCHCTBUH.
Taxxke B Kypce MaTeMaTHKH MPOUCXOJUT 3HAKOMCTBO C DJIEMEHTaMM ajareOpbl U ONUCATENbHOMN
CTaTUCTHUKH.

N3ydyenue apudmeTrueckoro marepuajga HAYMHAETCS CO CHCTEMAaTU3allid U Pa3BUTHS
3HaHUH O HATypaJIbHBIX YMCIIaxX, IMOJYYEHHbIX Ha YpOBHE HaudaJbHOro oduiero obpazosanus. Ilpu
TOM COBEpPLICHCTBOBAHME BBIYMCIMTEIBHON TEXHUKHM U (OPMHPOBAHUE HOBBIX TEOPETUYECKHUX
3HaHUN codYeTaeTcs C pa3sBUTHEM BBIUMCIUTEIBHOW KyJIbTYpbl, B YacCTHOCTH ¢ OOy4eHHEM
IIPOCTEUIINM NTPUEMAM NPUKUIKU U OLEHKH PE3yIbTaTOB BBIYMCIICHUM.

Hauano n3yuenuss 0OObIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. JTO MepBbhIi
3Tall B OCBOGHUHU JpoOed, KOraa MpOMCXOJUT 3HAKOMCTBO C OCHOBHBIMM HJESAMH, HNOHATUSAMU
TeMbl. [Ipu 3TOM paccMOTpeHHE OOBIKHOBEHHBIX ApoOE€il B MONHOM 00bEME MpealIecTBYET
U3YUYEHHIO IECATUYHBIX IpOOEH, UTO 11e7ecO00pa3HO C TOUKU 3PEHMS JIOTHMKHU U3JI0KEHHS YUCIIOBON
JIMHHUHM, KOT/Ia IpaBuiIa ASUCTBUH ¢ AECATUUHBIMU JIPOOSIMU MOYKHO OOOCHOBATh YK€ M3BECTHBIMU
QJIFOPUTMaMH BBIIIOJIHEHUS JAEHCTBUM ¢ OOBIKHOBEHHBIMU JpOOsSMHU. 3HAKOMCTBO C JAECATHUHBIMU
ApoOsSMHU PACIIMPUT BO3MOXKHOCTU JUIsl MOHMMAHUS OOy4aroIMMUCS HPUKIAJHOTO NMPUMEHEHUS
HOBOM 3allMCH ITPU U3YYEHUNU JAPYTUX NPEAMETOB U IIPU NIPAKTUYECKOM UCIOIb30BaHUU.

[Ipu oOydeHuu peleHHI0 TEKCTOBBIX 3a/a4 B 5 KJlacce HCMOJb3YIOTCS apudMeTHuecKue
npuémsl pemeHus. [Ipu oTpaboTke BBIYMCIUTENBHBIX HABBIKOB B 5 KIJlacCe paccMaTpUBArOTCA
TEKCTOBBIE 3a/1aul CIEAYIOIUX BUIOB: 337a4l Ha JIBUKEHUE, HA YacTH, HA TMOKYIIKH, Ha padoTy U
POU3BOANUTENbHOCTE. OOydaromuecs: 3HaAKOMATCS C NpuUéMaMM pelleHus 3ajxad nepedopom
BO3MOJKHBIX BapMaHTOB, yyaTcs paboTaTh ¢ HHpopManuei, mpeacTaBIeHHO B GpopMe Tabaul win
qrarpamm.

B mporpamme yuebHOro kypca «MaTemaTtuka» IperycMOTpEeHO  (OpMHUpOBaHUE
MPONEIeBTUUECKUX alredpanyeckux MpeacTaBieHui. bykBa kak CHMBOJ HEKOTOPOTO 4YHCIA B
3aBUCHUMOCTH OT MaTEMaTHYECKOI0 KOHTEKCTa BBOJMTCS IIOCTENEHHO. DyKBEHHas CHMBOJIMKA
IIMPOKO UCHOJIB3YETCs MPEXkAe BCETo /sl 3alUCH OOIUX YTBEPKACHUH U MpeUIoKeHu, popmyi,
B YAaCTHOCTH JIJIS1 BBIUMCIIEHUSI TEOMETPUUECKUX BEIMYMH, B KAUECTBE «3aMECTUTEI) YUCIIA.



B mporpamme ywebHoro kypca «MaremMaTHKay TIpeICTaBleHA HArjsiiHAs T€OMETpHs,
HamnpaBjiCHHAsT Ha pa3BUTHE OOPa3HOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOpPaXEHHUS,
M300pa3UTENbHBIX YMEHUI. DTO BAXHBIN 3Tal B U3yYCHUU T€OMETPHH, KOTOPHIH OCYIIECTBISAETCS
Ha HaIrJIAIHO-TIPaKTUYECKOM YPOBHE, OTMPAETCS Ha HATJISAHO-00pa3HOe MBIIIIEHHE 00yJaromuXcs.
Bonbias ponb OTBOIUTCS MPAKTUUYECKON AEATEIBHOCTH, ONBITY, SKCIIEPUMEHTY, MOJIEIUPOBAHUIO.
OOyuarommecs: 3HAKOMATCSL ¢ TEOMETPUIECKUMHU (PUTYpaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C MX
MPOCTEHITMMH KOH(PHUTYpaLUsIMH, ydaTcs N300pakaTh UX Ha HETMHOBAHHOHN M KiIeT4aTtoil Oymare,
paccMaTpuBaIOT UX MPOCTEHIINE CBOMCTBA. B mponecce n3yd4eHus HarJsIIHOM F€OMETPUN 3HAHMS,
HOJIy4eHHbIE 00yJaIOMMMUCS HAa YPOBHE HAYaJIbHOTO 00IIEro 00pa3oBaHusl, CHCTEMAaTH3UPYIOTCA U
pacIupsoTCs.

CornacHo ywyeOHOMy IuUlaHY B 5 Kiaccax U3y4aeTcsl MHTETPUPOBAHHBIA IpEAMET
«MartemaTHKa», KOTOPBIA BKIIOYAET apU(PMETHUECKUN Marepual U HAIJSIHYI0 T€OMETpHIo, a
TaK)Xe IMPONEIEeBTUYECKUE CBEIACHMSI M3 ainreOpbl, AJIEMEHThl JIOTMKHM W Hayajla OIHcaTelbHOU
CTaTUCTUKH.

Ha uzyuenue yuebHoro kypca «MaremaTtnka» otBoautcst 180 dacoB (5 uacoB B HeZENIO).



COIJEP KAHUE OBYUYEHUA
HarypajibHble 4ucjia ¥ HYJIb

Hatypanbnoe uncino. Pana narypansusix yncen. Yucno 0. M3o0pakeHre HaTypadbHBIX YUCEI
TOYKaMU Ha KOOPJAUHATHOMU (UHCIIOBOI) MPSAMOM.

[lo3unmonnas cucreMa cuuciieHHs. PuMckas Hymepanuss Kak IpUMEP HENO3UIMOHHOU
CUCTEeMbI cuucieHus. [lecsaTuunas cucremMa CUMCIICHUS.

CpaBHeHHE HATypalbHBIX 4YHCEJ, CPAaBHEHUE HATypaJlbHbIX uHceld ¢ HyaéM. CrocoObl
cpaBHeHUsI. OKpyTJIeHHE HaTypalbHbIX YUCEIL.

CrnoxeHue HaTypaJbHBIX YHCEJ, CBOMCTBO HYJIS MPHU CIOKEHUH. BrlunTanue Kak AeicTBue,
oOpaTHOE CJIOXKEHUIO0. YMHOXXEHHE HATypaJbHBIX YMCEJ, CBOWCTBA HYJAS M EAWHULBI IPHU
YMHOKEHUU. JleneHune Kkak nedcTBUE, 0OpaTHOEe yMHOXEHHIO. KOMIOHEHTHI AEHCTBUMH, CBA3b
Mexnay HumH. IlpoBepka pesynbrata apudmernyeckoro aeWctBus. IlepemecturenbHoe u
COUeTaTeNIbHOE CBOWCTBA (3aKOHBI) CIIOKEHHUS W YMHOXEHHS, paclpelesuTeNbHOe CBOWCTBO
(3aKOH) YMHOKEHHSI.

Hcnonb3oBanue OykB s 0003HAYEHMs] HEU3BECTHOIO KOMIIOHEHTAa W 3allUCU CBOWCTB
apu(METUYECKUX JTCUCTBUH.

Jlenutenu W KpaTHble 4YMcCia, pa3joKeHHe Ha MHOXHUTeNu. IIpocTele M cocTaBHbIE 4YHCTA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJbHBIM MTOKa3aTeleM. 3alKCh YKcia B BUAE CYMMbI Pa3psiIHbIX CIaraeMbIX.

UucnoBoe BbIpakeHHE. DBpluucieHuWe 3HAYEHUM YHCIOBBIX  BBIPAXKEHMM, MOPSA0K
BBITIOJTHEHUS AeHCTBUI. VcrIonb30BaHNe NPY BBIYMCIICHUSIX IEPEMECTUTEIBHOIO U COYETATEIIBHOTO
CBOMCTB (3aKOHOB) CIIO’KEHHUS U YMHOKEHHUSI, PACTIpeIEIUTEILHOTO CBOMCTBA YMHOXKEHHUSL.

Apoou

[IpencraBnenne o apodbu Kak crocoOe 3amucu 4acTu BenuduHbI. OOBIKHOBEHHBIE JPOOH.
[IpaBunbHbIle U HenmpaBuibHbIE ApoOu. CMmemanHas ApoOb, MpeACcTaBIeHUE CMELIaHHOW ApoOu B
BUJIC HEMPaBWIBHOM [poOM U BbIJENEHUE LENOW 4YacTH 4YHCIa W3 HENpPaBHILHOW IpoOu.
N3obpaxenue npobeli ToukamMu Ha YUCIOBOU mpsMoi. OcHOBHOE cBOWCTBO npobu. CokparieHue
npo6eit. [IpuBenenue npodu Kk HoBoMyY 3HaMeHaTen0. CpaBHEHHE IpoOek.

CrnoxxeHue U BbIUMTaHHE ApoOel. YMHOKeHHE W JelieHHe IpoOeil, B3auMHO OOpaTHbIE
npobu. HaxoxaeHre 4acTu 1enoro U 1eioro 1o ero YacTH.

Jlecsatuunas 3anmuch ApooOeit. [lpencraBieHue necaTuuHON apoOU B BUIE OOBIKHOBEHHOM.
N3o00paxkenue NECATUYHBIX JpoOeil ToukamMu Ha 4YHMCIOoBOW mpsiMoi. CpaBHEHHE ECATHYHBIX
npoOei.

Apudmernueckue AEUCTBUS C JECATUUHBIME Ipo0siMu. OKpyriaeHUe TeCATUYHBIX JPOOCH.

Penrenune TeKCcTOBBIX 32124

Pemenune TekcTOBBIX 3amad apudMeTHdecKuM crocoOoM. PemieHue norumueckux 3ajad.
Pemenue 3amau mepebopoM BceX BO3MOXKHBIX BapHaHTOB. Vcmosib30BaHWE MPH pEIICHUH 33134
TAOJIUI[ U CXEM.

Pemenne 3amau, comepkamux 3aBHCHUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTb, BpEMS,
paccTosiHAe, I11€Ha, KOJMYECTBO, CTOMMOCTb. EJMHHIBI H3MepeHus: Macchl, 00bEMa, IIECHHI,
paccTosiHUA, BpEMEHHU, CKOPOCTU. CBsA3b MEXAY €IMHUIIAMU U3MEPEHUSI KaXKA0W BETMYUHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBnenne qaHHBIX B BUE TAONHUII, CTOJIOYATHIX JHArPaAMM.

Harasanas reomerpus



Harnsaneie npencraBieHust o purypax Ha MIOCKOCTH: TOYKa, MpsMasi, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroi. IIpsMoOH, OCTpBIA, TyNmOM W pa3BEPHYTHIN
YTJIBL.

JUinHa  oTpe3ka, METpPUYECKHWE E€AUHMLBI JUIMHBL.  J[IMHA  JIOMaHOW, IEpUMETP
MHOT'OYTOJIbHHKA. MI3MepeHne 1 nocTpoeHue yrioB ¢ IOMOLIbIO TPAHCIIOPTHPA.

Harnsanuele npenacraBienus o (urypax Ha IUIOCKOCTH: MHOTOYIOJIBHUK, HPSMOYIOJIBHUK,
KBaJ[paT, TPEYTOJIBHUK, O PABEHCTBE (PUTYD.

N3o6paxxkenue ¢uryp, B TOM umcie Ha kietdatoil Oymare. [loctpoeHune koHHTryparuii u3
yacTel NpsMOM, OKPY)KHOCTM Ha HEJIIMHOBAaHHOW M KjeryaTo Oymare. lcrosib3oBaHHe CBOMCTB
CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBApaTa.

[Tnomanas mpsIMOYroJibHUKa M MHOTOYI'OJIBHUKOB, COCTAaBJIEHHBIX M3 MPSAMOYTOJbHUKOB, B
TOM uucie Guryp, n300pak€HHbIX Ha KieTyaToi Oymare. EquHUIIBI H3MepeHHUs IO IH.

Harnanuele  mpencraBieHuss O HPOCTPAHCTBEHHBIX — (urypax:  mpsSMOYTOJIBHBIN
napajuienenunes, Kyo, MHOrorpaHHuku. M3o0paxeHnne nmpocTeiiinx MHOrOrpaHHUKOB. Pa3BEépTku
Kyba u mnapamwenenunena. Co3gaHue Mojened MHOTOTPAaHHUKOB (M3 Oymaru, IpOBOJIOKH,
IJIACTUIIMHA U IPYTUX MaTepUaloB).

O06bEM  TIPAMOYTOJIBHOTO —Tapaienenunena, kyba. Emuauner wusMmepenus oObEMa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUSA

JJMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHUSA NPOrpaMMbl y4deOHOro kypca «MaTtemaTukay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpECa K MPOIUIOMY U HACTOSIIEMY POCCUUCKON MaTeMaTUKH, [ICHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHHUSIM POCCHIUCKHX MATEMAaTUKOB U POCCUMCKON MAaTEMATUYECKOU IIKOJIBI,
K MCTIOJIb30BaHUIO ATUX JOCTIKEHHUH B IPYTUX HayKaxX U MPUKIATHBIX chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3alli €ro Ipas,
MPEACTABICHUEM O MATEMATHYECKUX OCHOBAaX (PYHKIITMOHHUPOBAHUS PA3TUUYHBIX CTPYKTYD, SIBJICHUH,
MpOLEAYp TPaXJaHCKOTO 00IIecTBa (HarpuMep, BEIOOPHI, ONMPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHUN HAyKH, OCO3HAHUEM
BOKHOCTH MOPATbHO-ITHYECKUX MMPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEHICHWH NPAKTUYSCKUX 3a7ad MaTeMaTUYeCKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MAaTEMaTUYECKOTO0 0Opa3oBaHUs HA MPOTSHKEHUH BCEH
KU3HU JUISl YCTICTHOW TpOo(EeCcCUOHATBHON JESTENHPHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M MOCTPOCHHEM WHIUBHUAYAIHHOW TPACKTOPUH 00pa30BaHUS M KU3HECHHBIX
TJIAHOB € YYETOM JIMYHBIX HMHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K OMOIIMOHAIIBHOMY U 3CTETHUYECKOMY BOCHIPHATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PacCyKJICHUH, YMEHHUIO BUAECTh MaTeMAaTHUYECKHE 3aKOHOMEPHOCTH B
HUCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMEeH B JEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAY4YHBIX IPEACTABICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS UEJIOBEKa, MPUPOJbI W OOIIeCTBa, IMOHUMaHHEM
MaTeMaTHYeCKOM HayKH KakK cQepbl 4YeIOBEUECKOW JCATEIHHOCTH, ATaloB €€ pasBUTHSA H
3HAYUMOCTH JJI1 PAa3BUTHUSl LIUBUJIM3AIMHU, OBJIAJICHUEM SI3BIKOM MATEMAaTUKH U MaTEMaTHYECKOMN
KyJIbTypOM KAk CpEICTBOM I[IO3HAHMUS MHpaA, OBJAJACHHEM MPOCTEHIIMMHU  HaBbIKAMHU
HCCIIEIOBATEIBLCKOM JIESITEIbHOCTH;

6) pusuyeckoe Bocnuranue, popMupoBaHNEe KYJIbTYPHI 310POBbSI U IMOLHMOHAJIBHOIO
0J1aronosIy4us:

FOTOBHOCTBIO NMPUMEHSATh MaTeMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 370pPOBbs, BEICHUS
3I0pOBOTO 00paza >KM3HHU (3M0pOBOE MHUTAHHE, COANIAHCHPOBAHHBIA PEXKUM 3aHATHH U OTABIXA,
perynspHas Qu3uveckass aKTUBHOCTB), C()OPMUPOBAHHOCTHIO HaBbIKa pedUIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0JI0TM4YeCKOe BOCTIUTAHME:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HaHWM Ui pelieHHs 3ajad B 00JacTu
COXpPaHHOCTH OKpYXalollleld cpepl, IUIAHUPOBAHUS TOCTYNIKOB M OLEHKH HUX BO3MOXHBIX
MOCJICJICTBUIN ISl OKPYXKAIOIICH Cpelbl, OCO3HAHHEM TIJIO0ATBFHOTO XapaKTepa JKOJOTHYECKUX
mpo0IeM U MyTel X peuieHus;



8) ajanTanus K M3MEHAIUMCS YCJI0BUSIM COUMAJIbHOM M IPUPOIHOM CPe/bl:

TOTOBHOCTBHIO K I[CﬁCTBPISIM B YCIOBHUAX HGOHpGHGHéHHOCTI/I, MOBBINICHHUIO YPOBHA cBoen
KOMIICTCHTHOCTH 4Y€pPC3 IMPAKTHYCCKYIO ACATCIBbHOCTb, B TOM YHUCJIC YMCHHC YUYHUTHCA Yy APYIHUX
JIIOI[GfI, HpI/IO6peTaTB B COBMECTHOM ACATCIIbHOCTU HOBBLIC 3HAaHHA, HABBIKM W KOMIICTCHIUHM W3
OIIBITA IPYTHUX;

HEOOXOMMOCTBI0 B (DOPMHPOBAHWU HOBBIX 3HAHWH, B TOM 4HCIE (OPMYIHPOBATH HJIEH,
IIOHATHUA, THIIOTE3bI 00 oObexTax u SABJICHHUAX, B TOM 4YHMCJIC paHCC HCU3BCCTHLIX, OCO3HABATH
neuuuTh COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNITAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAITHIO
KaK BbI30B, TpeOYIOUIMII KOHTpMEp, KOPPEKTHUPOBAaTh IPUHMMAaeMble pEIIeHHs M JeHCTBUS,
(dhopMyIUpOBaTh U OLICHUBATH PUCKHU U TIOCIIEICTBUSA, POPMUPOBATH OIIBIT.
METANPEAMETHBIE PE3YJIBTAT
IMo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Ba3oBble jornueckue aecTBus:

BBIABJIATE U XAPAKTCPU30BATH CYIICCTBCHHBLIC IMPU3HAKH MATCMATHYCCKUX 06’I)€KTOB, HOHﬂTHﬁ,
OTHOIIEHUH MEXIy MOHATUSAMHU, (QOPMYIHpPOBATh ONpPENEICHUS TMOHITHH, YyCTaHABINBAaTh
CYIIECTBEHHBI MPU3HAK KIACCU(PUKALUU, OCHOBaHMS JUid OOOOIIEHHS W CpaBHEHUS, KpUTEpUU
MIPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (OpPMyIupoBaTh M  NpeoOpa3oBbIBaTh CYXKJEHHUS:  YTBEpOUTENbHbIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YACTHBIC U 061111/1e, YCJIOBHEIC,

BBISIBIISITh MaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpeUYUs B (akTax, JaHHBIX,
HAOMIONEHUSAX M YTBEPXKICHUSAX, TMpeAjaratb KPUTEPUH Js BBISBICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JeNaTh BBIBOJBI C  HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUEHU W, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

pa3bupath JoKa3aTebCTBA MaTEMAaTHUECKUX YTBEPKACHUHN (MPSMBIE U OT IPOTUBHOTO), IPOBOJUTD
CaMOCTOSITEJIHO ~ HECIIOKHbIE  JIOKa3aTeNbCTBA  MaTeMaTHYecKuX  (akToB, BBICTpAUBATh
apryMeHTaluio, TMPUBOJUTH NPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJeHus;

BBIOMpaATh croco0 penieHuss yuyeOHOW 3anadyu (CpaBHHUBATh HECKOJIBKO BapHAHTOB PEIICHHS,
BBIOMpATh HanboJIee MOIXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckie 1eiCTBUS:

WCIIOJIb30BAaTh BOIPOCH KaK MCCIEAOBATEIbCKUN HWHCTPYMEHT TMO3HAHUSA, (POPMYIHPOBATH
BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, MPOOIEMY, CaMOCTOSATENHHO YCTaHABIUBATH HCKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

MPOBOJUTHh TIO CaMOCTOSITEIHHO COCTABIEHHOMY IIJIaHY HECIIOXHBIM SKCIIEPUMEHT, HEOOIBIIOe
WCCIIEIOBAaHUE 10 YCTAHOBIIEHHWIO OCOOEHHOCTEH MAaTeMaTH4eckoro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKTYy COOON;

CaMOCTOSITENIBHO  (POPMYITHPOBATh OOOOIIEHHWs] W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIO/ICHUS, UCCIIEI0OBAaHUs, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX pPE3ylIbTaTOB, BBIBOJOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIJBUraTh IMPEIINOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.



Pabora c undopmanueii:

BBISIBJIATH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINH, JTAHHBIX, HEOOXOAUMBIX ISl pEIICHUS
3a]1a4y;

BBIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MH(POPMALIUIO PA3INYHBIX
BUJIOB U ()OPM TIPECTABIICHHUS;

BEIOMpaTh QopMy mpeacTaBiIeHUs] HHGOOPMAIMK U WIUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4d CXEMaMH,
JyarpaMmmamu, HHOM rpadukoil 1 uX KOMOMHALMSIMU;

OLICHUBATh HAAEKHOCTH HMHGOPMAIMM TIO KPUTEPUSM, TPEATIOKEHHBIM YUUTEIEM MU
cOPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTuBHbIe YHUBepcalbHbIe y4eOHbIe JeliCTBUSA:

BOCIIPUHUMATh U (POPMYNIHPOBATh CYXJACHHUS B COOTBETCTBUU C YCIOBMSIMM U LIETISIMHU OOILIEHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHMSI 110 X0y pelIeHMs 3a1a4i, KOMMEHTHPOBATh NOJyYEHHBIN Pe3yibTar;

B X0JIe 00CYX/IE€HHUS 3aJ1aBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOil TeMbl, MPoOIeMbl, perraeMoi
3a/lauM, BBICKa3bIBaTh WJEU, HAllEJICHHbIE HA MOMCK PELIEHHUS, COTIOCTaBISATh CBOM CYXACHUS C
CYXJCHUSIMH JPYrUX YYaCTHMKOB JAMAJOra, OOHapyXHBaTh pPa3IMYUE€ M CXOACTBO MO3ULUH, B
KOppeKTHOH (opMe GopMyIHUpOBATh Pa3HOTIACHS, CBOM BO3PAXKEHHUS;

MPEJCTaBIATh  Pe3yabTaThl pEIIeHUs 3aJaud, OKCIIEPUMEHTa, MCCIEJI0BaHUs, IMPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (OopMaT BBICTYIJICHHUS € YYETOM 3aJad MPEe3eHTAlM U 0COOEHHOCTEH
ayUTOpUH;

MOHUMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHAMBHUIYaJIbHON pabOThl MPU peLICHUU
y4eOHBIX MAaTEeMAaTUYECKUX 3a]1a4;

MPUHUMATh IEJIb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOI paboTHl,
pacrmpenensaTh BBl paboT, JOTOBApUBATHCS, 0OCYKIaTh MPOIIECC U pe3yabTaT paboThl, 0000mAaTh
MHEHUS HECKOJIbKUX JIIO/ICH;

y4acTBOBATh B IPYNIOBBIX opMax paboThl (00CyxIeHUs, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMbI U
Jpyrye), BBIIOIHSITH CBOIO YacTh PaOOThl M KOOPAMHUPOBATH CBOM ACHCTBHS C APYrUMH YJICHAMHU
KOMaHJIpl, OIICHMBAaTh KauyeCTBO CBOEro BKIaJAa B OOHMH NOPOAYKT IO KPUTEPUAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanmsi:

CaMOCTOSITEIIPHO COCTABJIATH IIJIaH, aIrOPUTM PEIICHHs 3a7aud (MJIM €ro 4acTh), BRIOUpaTh CIoco0
pelieHnus ¢ y4€ToM HMEIOIIUXCS PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEelICHUH ¢ y4€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

BIIQJIETh CIOCOOAMHU  CaMOINpPOBEPKHU, CAMOKOHTPOJS Tpoliecca U pe3ylnbTara pelieHus
MaTeMaTUYeCKOH 3a/1auu;

MpEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTh MPH PEIIEHUH 3a]]a4H, BHOCUTh KOPPEKTHBHI B
JeSITENHOCTh Ha OCHOBE HOBBIX OOCTOSTENHCTB, HAl/ICHHBIX OMNOOK, BHISIBICHHBIX TPYTHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJbTaTa ACSITEIbHOCTU MOCTABICHHOU eI U YCIOBUSAM, OOBICHITH
MPUYMHBI  JOCTW)KCHHUS WM HEJOCTHIKEHHs IIeNI, HaxXOJUTh OIIMOKYy, JaBaTh OIEHKY
MPHOOPETEHHOMY OIIBITY.



NPEJMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 5 kJacce OOYYaONMIUNACA TOMYYHT CICIYIOIIHE MPEIMETHBIC
pe3yabTaThl:

Yuciia ¥ BbIYMCICHUS

[loHumarh U MpaBUIIBHO YHNOTPEOJATH TEPMHHBI, CBSI3aHHBIE C HATYPAJbHBIMH UHCIAMH,
OOBIKHOBEHHBIMH H JACCATUYHBIMU APOOSMH.

CpaBHUBaTh U YIOPSIOYMBATHh HATypajbHBIE YMCJIAa, CPABHUBATh B MPOCTEHUIIUX CIIydasx
OOBIKHOBEHHBIE IPOOH, TECATHUHBIC APOOH.

CoOTHOCUTH TOUKY HAa KOOPAMHATHOM (YUCIIOBOI) IPSIMON C COOTBETCTBYIOILIUM €l UNCIOM U
n300paxxaTh HaTypaJbHbIE YHCIIa TOYKAMU Ha KOOPIAUHATHON (YHCIIOBOM) MPSAMOA.

BoinonHaATe apudmMernyeckue OEHCTBUS C HAaTypajdbHBIMM YHMCIAMH, C OOBIKHOBEHHBIMH
OPpOOSIMH B MPOCTENUIINX CIIydasiX.

BbInonHATE TPOBEPKY, NPUKUAKY PE3yJIbTaTa BBIYUCICHUH.

OxpyriaTh HaTypajlbHbIE YHUCTIA.

PemieHue TekCTOBBIX 32124

Pematps TexcToBBIE 3a7auM apUPMETHUUECKUM CIIOCOOOM U C MOMOUIbI0 OPraHU30BAHHOIO
KOHEYHOT0 nepedopa BceX BOZMOXKHBIX BApUAHTOB.

Pematp 3amaum, conepskaiiye 3aBHCHUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI: CKOPOCTb, BPEMs,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonps30BaTh KpaTKKe 3alIUCH, CXEMBbI, TAOIUIbI, 0003HAYEHNUS PU PEILICHUH 3a]1a4.

[lonb30BaTbcsl OCHOBHBIMM €IMHMIIAMU W3MEPEHUS: ILI€HBI, MAcChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIpaXaTh OJIHU €IUHUIIbI BETMUUHBI YEpE3 JPYyTHeE.

W3BnekaTh, aHAIU3UPOBaTh, OLIEHMBATh MH(MOPMALMIO, MPEICTABICHHYI0 B Taliuue, Ha
cT0s1049aToi AuarpamMme, MHTEPIPETUPOBATh NPEACTaBIECHHBIE JTaHHbIE, HCII0JIb30BaTh JaHHbIE MIPU
peLeHnH 3a1ay.

Harasignasi reomerpus

[lonp30BaTbcs TEOMETPUUYECKUMM IOHATUSMHU: TOYKa, MpsMas, OTPe30K, Jyd, yrol,
MHOTOYT'OJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mnpUMeEpsl OOBEKTOB OKPYXKAIOIIEr0 MHpa, UMELUX (GOpMYy H3Y4EHHBIX
reOMEeTPUYECKUX (PUryp.

Hcnonbs3oBaTh  TEPMUHOJIOTHMIO, CBA3aHHYHO C  YIJIaMHU:  BEpIIMHA, CTOPOHA, C
MHOTOYTOJIHUKAaMU: yroJjl, BEpIINHA, CTOPOHA, JUaroHalb, C OKPYKHOCTBIO: PagUycC, AUAMETP,
LEHTP.

N306paxkaTh n3yyeHHbIE FeOMETpHUUECKUe (PUTYpbl HAa HEJIMHOBAHHON U KileT4aTol Oymare c
MIOMOIIBIO LIUPKYJIS U JIMHEHKH.

Haxoauts AuHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C ITOMOUIBIO JIMHENKHU, CTPOUTH
OTPE3KH 3aJaHHOM JIJIMHBI; CTPOUTH OKPYKXHOCTb 33JaHHOTO paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIVIOB IPSIMOYIOJIBHHMKA, KBaJApaTa JUIsl UX MOCTPOCHMS,
BBIYMCIIEHUS TUIOIIAIU U IEPUMETPA.

Bbruncnare nepuMerp M IUIOMIAAL KBaJpaTa, MPsMOYroJbHHUKA, (UIYp, COCTABIECHHBIX M3
NPSIMOYTOJIbHUKOB, B TOM YHclie PUTyp, H300pakEHHBIX Ha KJIETYAaTON Oymare.

[lonb30BaTbCcsi OCHOBHBIMM METPHUYECKMMM E€AMHMIIAMH HW3MEPEHMsI [UIMHBI, IJIOLIA/IN;
BBIPAYKATh OJTHU €IMHUIbI BETUYHUHBI UEpE3 IPYTHE.



PacrioznaBate mapauienenunen, KyO, HCIOJIB30BaTh TEPMUHOJIOTHIO: BEPINHHA, pedpo,
IpaHb, U3MEPCHHUSI, HAXOUTh U3MEPEHUS NapajuieNenure/a, Kyoa.

Beruncnate 00béM Kyba, mapajuienenuriena Mo 3aJaHHBIM H3MEPEHUSM, MOJb30BaThCs
eAMHUIIAMHU U3MEPEHHS 00bEMA.

Pemars HeclnoXXHBIC 3ala4ll HA W3MEPCHHE T'€OMETPHUYECKUX BEIMYMH B IMPAKTUICCKUX
CUTYaITUSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Kontpousbnbie | IlpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 Harypanbsuble uncna. [elictBus ¢ 43 1 bubmmoreka [{OK
HaTypaJbHBIMU YUCIIAMHU https://m.edsoo.ru/7f4131ce
Harnsanas reomerpus. Jlnaum Ha bubnuoreka [IOK
2 12 2
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 OOeikHOBeHHbIC APOGH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 H .M 10 1
ATIUIHAZ FEOMETPHA. VIHOTOYTOTBHHIH https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
5 0 38 1
JlecaTurireIe ApoOH https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypsr B 9 1 bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
! Tosropenne 1 obobwmenne 10 1 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 4 4
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