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Pasnen 1. [lnannpyemMble pe3yibTaThl 0CBOEHHMS Y4e0HOI0 MpeMeTa

Pabouas nporpamMmMa cocTtaBiieHa B COOTBETCTBUU:

* ¢ myHKTOM 6 4acTthio 3 cratbu 28, 30 @enepanpHoro 3akona ot 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccutickoit deaepanuny;

. Canllun 2.4.3648-20 «CaHuTapHO-3MHIEMHOIOTUYECKHE TPEOOBAHUS K OpraHU3aUsiIM
BOCIIUTaHMsSI U O0Y4EHUs, OT/AbIXA U 030POBJICHUS A€TEH U MOJIOJSKN»;

. CanlluH 1.2.3685-21 «['urnennyeckre HOPMATUBBI U TPEOOBAHUS K 00ECIICUCHUIO
0e30macHOCTH M (1K) 6€3BPEAHOCTH IS YesloBeKa (PakTopoB

CpeIbl OOUTaHUS Y,

* OI'OC OOO, yrBepxkaeHHbIM nprkazoM MunnpocemeHus ot 31.05.2021 Ne287

* ®OII 00O, yrBepxaeHHOM npukazoM Munnpocsemenus ot 18.05.2023 Ne 370.

* [IuceMoM MuHucTepcTBa 00pa3oBaHus, Hayku U Mojoaexu PecryOianku Kpbim ot
05.07.2023 roma Ne 3632/01-14.

HOACHUTEJDBHAA 3AIIMCKA

[TpuoputeTHBIMU LIETAMU OOyUEHUSI MaTEMAaTUKE B 5 Kilaccax SIBJISIOTCA:
e MPOIOJKEHUE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTUUECKUX MOHATHH (YUCIIO,

BEJINYMHA, reOMETPUYECKAS ¢urypa), 00ecreynBarOIIMX
IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEMaTHYECKOTo O0pa30BaHUsA
oOydJarommxcs;

e Pa3BUTUE MHTEJUICKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00ydYaromuxcs,
MMO3HABATEIbHOW AKTHUBHOCTH, HMCCIEAOBATEIBCKUX YMEHHUM, MHTEpeca K
M3YyUYECHUIO MAaTEMAaTHKU;

e MIOJIBEJICHNE OOYYAIOIIMXCSI HAa JOCTYITHOM JJIi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaT€MAaTUKU U OKPY’KAIOLIETO MUPA;

e hopMmupoBaHue (PYHKIMOHATLHOW MaTeMaTUYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTE€MaTUUYEeCKUE OOBEKThI B PEAIbHBIX KU3HEHHBIX
CUTyallUsIX, MPUMEHITh OCBOCHHBIE YMEHUA ISl PEIICHUS IPAKTHUKO-
OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATD MOJYYEHHBIE PE3YJIbTATHI U
OLICHUBATh UX HA COOTBETCTBUE MPAKTUYECKOU CUTYALINH.

OCHOBHBIC JIMHUM COJIEp’KaHUS Kypca MaTeMaTMKu B S Kilacce —
apupMeTHUecKass W TIeoMEeTpUYecKas, KOTOpPhIE pPa3BUBAIOTCSA MapaUIeIbHO,
KaXXJ1as B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JIPyTrOM, a B TECHOM KOHTaKT€ W B3aUMOJCHUCTBHUU. Takke B Kypce MaTeMaTHKH
MIPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTAMHU alNTeOphl U OMUCATEIHHOU CTaTUCTUKH.

N3yuenne apudmeTnyeckoro Marepuaia HaYmHAETCsl CO CUCTeMaTH3allud U
pa3BUTUA 3HAHUK O HATYPAJIbHBIX YKCIIaX, MOJYYCHHBIX HA YPOBHE HA4YaJIbHOIO
obmrero obpaszoBanus. [Ipyu 3TOM COBEPIIICHCTBOBAHNE BBIYHCIUTEILHON TEXHUKH
u (GOpMHUPOBAHME HOBBIX TEOPETUUYECKUX 3HAHUN COUYETAETCS C Pa3BUTHEM
BBIYUCIUTEILHON KYJBTYPhI, B YaCTHOCTH C OOyYE€HHEM MPOCTEHIIUM MHpUEMaM
MPUKUIKU U OLEHKHU PE3YJIbTaTOB BEIYUCIICHUN.



Hauano m3yueHusi OOBIKHOBEHHBIX U JIECATHYHBIX JApOOEH OTHECEHO K 5
KJIacCy. DTO MEPBBIM 3Talm B OCBOEGHUH JIPOOEH, KOTAa MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HJIESIMH, TOHATUSAMH TeMBI. [Ipn 3TOM paccMoTpeHrne 0ObIKHOBEHHBIX
npobeit B MOJHOM OO0BEME MPEAUIECTBYET M3YUYEHHUIO ACCATHUUHBIX ApoOei, 4To
1EJeCO00pa3HO € TOYKUA 3PEHUsSl JIOTMKU M3JI0KEHUS YHUCIOBOM JIMHUHU, KOTJA
npaBuia JCHCTBUM € JIECATHYHBIMU JpOOSIMH MOKHO OOOCHOBATh YK€
W3BECTHBIMHM QJITOPUTMAMM BBINIOJIHEHUS JCUCTBUI ¢ OOBIKHOBEHHBIMHU JPOOSMHU.
3HaKOMCTBO C JIECATUYHBIMHU JPOOSMU PACHIUPUT BO3ZMOXKHOCTH JJII TOHUMAaHUS
OOyYarOIIMMUCS TPUKIAJHOTO TPUMEHEHUSI HOBOM 3alUCH MPU U3YYEHUH JIPYTHX
MIPEAMETOB U MPU MPAKTUYECKOM HUCTIOJIb30BAHUH.

[Ipu oOy4yeHUM pEIICeHHI0 TEKCTOBBIX 3aJady B 5 KJacce HCHOJIb3YIOTCS
apupmeTnyeckue npuémsl pemeHus. [Ipu orpaboTke BBIYMCIUTEIBHBIX HABBIKOB B
5 Kilacce paccMaTpHUBAIOTCS TEKCTOBBIE 3aJlayd CIIECAYIOUIMX BHJIOB: 3a/ladd Ha
JIBUKEHHE, HA YacTH, Ha IOKYIKH, Ha paboTy M MPOU3BOJUTEIIBHOCTb, Ha
MPOLICHTHI, HA OTHOLIEHUA U Tponopiuu. OOydaronmecss 3HaKOMATCS ¢ TpUEMamMu
pelieHuss 3ajad 1epedopoM BO3MOXKHBIX BapUaHTOB, ydarcs paboTaTh cC
uH(popManuen, NpeCcTaBIeHHON B (hopMe TaOIUI] WIIA JUATPAMM.

B mporpamme  yuebHOro kypca «MaremaTtuka» — NpPEeAyCMOTPEHO
(dopMupOBaHUE NPONEAECBTUUECKUX alreOpandyeckux NpeacTaBieHUi. bykBa kak
CUMBOJI HEKOTOPOTO 4YHCJa B 3aBUCHMOCTH OT MATEMaTHYECKOTO KOHTEKCTa
BBOJUTCS MOCTENEHHO. ByKBEHHas CHMBOJIMKA IIUPOKO HCHOJB3YETCA MPEkKIe
BCEro JJIsl 3alMCHU OOIIMX YTBEPKICHUM U MpensiokeHuil, (opMyll, B YaCTHOCTH
JUTSl BBIYMCIIEHUS TEOMETPUUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTEISD YUCIIA.

B nporpamme ydeOHoro kypca «MartemaTtuka» NpeACTaBleHa HarjsaHas
reOMETPHUS, HaIpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBIILICHUS,
MPOCTPAHCTBEHHOTO BOOOPaKEHUsI, M300pa3UTEIIbHBIX YMEHUN. DTO BaXKHBIN dTall
B M3yYEHHWHU T€OMETPHM, KOTOPBIM OCYILIECTBIISIETCS HA HAIJISIHO-IIPAKTUYECKOM
YpOBHE, OIUPAETCs Ha HarJisiqHO-00pa3HOe MbIIeHHEe oOydaromuxcs. bombias
pOJIb  OTBOAUTCS  MPAKTUYECKOW  JIEATEIBbHOCTH, OIBITY, 3KCIEPUMEHTY,
MozenupoBaHuio. OOydaronecs: 3HaKOMAITCSI ¢ TEOMETPUUECKUMU (pUrypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C WX MPOCTEUIIMMU KOH(PUTYpalUsSMHU, ydaTcs
u300paxkaThb MX HAa HEJIMHOBAHHOM M KJeT4aTtoll Oymare, paccMaTpHUBAaIOT HX
MPOCTEUIINE CBOMCTBA. B mpornecce u3ydeHus HArjasiAHOW T'€OMETPUM 3HAHUS,
MOJTyYeHHbIE OOYYarOIIMMUCS Ha YpOBHE HayaJbHOIrO OO0IIero oOpa3oBaHUs,
CUCTEMATU3UPYIOTCS U PACIIUPSFOTCA.

CornacHo ydeOHOMY TUTaHY B 5 KJacce M3y4aeTcsl WHTErPUPOBAHHBIN
npeamer «MareMatrukay, KOTOpPBIH BKIIOYAET apu(METHUECKHl MaTepuanl u
HaTJSAHYI0O TEOMETPUIO, a TaKXe IMPOIEAeBTUUECKHE CBEACHHUS U3 anreOpsl,
AJIEMEHTHI JIOTUKHU U Havaya ONMUCATENbHON CTATUCTUKH.



Ha u3yuenue yueOHoro xypca «Marematuka» oTBoautcs B S5 kiacce — 170
9acoB (5 4acoOB B HEJICITIO).

Pazgen 2. COAEP KAHUE OBYYEHUSA

HarypaJjbHble 4ncjia U HYJIb

HatypanbHoe uuncno. Psg nHarypanpHbix uucen. Yucno 0. M3o0paxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJMHATHOM (YMCIOBOM) MIPSIMOA.

[lo3unmoHHass cucrteMa cuMcieHus. Pumckas HyMmepanuss Kak HpHUMED
HETMO3UIMOHHOM CUCTEMBI cUncieHud. [lecaTuunas cucremMa CUMCICHUSI.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPAaBHEHUE HATYPaJIbHBIX YUCET C HYJEM.
Cnoco0bl cpaBHeHUs. OKpyTriaeHue HaTypaIbHbIX YHUCEIL.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS MPH CI0KEHUU. Beruntanue
KaK JeicTBUE, 0OpaTHOE CIOKEHHUIO. Y MHOKEHHME HATypaJIbHBIX YHCEJ, CBOMCTBA
HYJsI W €IUHUIBI TpU yMHOXKeHUHU. JleneHue Kak JeicTBue, oOpaTHOE
YMHOKEHUIO. KOMIIOHEHTBI JEUCTBUM, CBA3b MEeXAy HUMH. [IpoBepka pe3ynbprara
apupmMeTHiecKoro naeucTBusa. llepemecTutenbHOE W COYETaTEIbHOE CBOWCTBA
(3aKOHBI) CJIOXKEHUS UM YMHOXKEHHMS, PACIPESTUTEIHHOE CBOMCTBO (3aKOH)
YMHOXEHUS.

Hcnonb3oBanue OyKB 11si 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIlUCH
CBOMCTB apu(hMETUUECKUX JTCHUCTBUM.

Jenutenn W KpaTHbIE YHCIA, pPA3JIOKeHUE Ha MHoOxuTenu. lIpocteie u
coctaBHble yncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHb ¢ HaTypaJbHBIM TOKa3aTeleM. 3aluCh 4YUCIa B BUJIE CYMMBbI
Pa3psIHBIX ClaraeMbiX.

YucnoBoe BbIpaKE€HHE. BpIUKMCIEHHWE 3HAYEHWM YHCIIOBBIX BBIPAXKECHUH,
MOPSOK  BBINIOJHEHUs  JaeucTBuM.  Mcmonb3oBaHWE  NPU  BBIYHUCIEHUAX
MEePEMECTUTEIBHOTO W COYETATEJIBbHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, pacTpeIeTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

Apodu

[IpencraBienre o JpobW Kak crmocoOe 3amucu YacTH  BEJWYUHBI.
OObikHOBeHHBIE ApoOu. I[lpaBunbHBIE W HempaBuibHBIE ApoOu. CMenraHHas
Ipo0b, TpENCTaBIEHWE CMENIAaHHOW JpoOM B BHJE HENPABUIBHOW ApoOM H
BBIJICJICHUE 11€JI0M YacCTH YMCJia U3 HEeNpaBWIbHOU apodu. M3o0paxenue apodei
TOYKaMH Ha YUCI0BOM mpsiMoii. OCHOBHOE CBOMCTBO poou. CokpatieHue apooei.
[TpuBenenue npodbu Kk HOBOMY 3HaMmeHaTemo. CpaBHEHUE APOOECH.

CrnoxxeHne W BhIUMTAHUE IpoOed. YMHOXKEHHE U JIeJICHHEe JpoOeid, B3auMHO
obOpatHble apodu. HaxoxkaeHne 4acTu 1e0ro U IeI0ro M0 €ro YacTH.



Jlecsatuunas 3amuch apoOeit. [IpencraBieHue aecATUYHOW ApoOW B BUJC
OOBIKHOBEHHOH. M300pakeHue MeCATUYHBIX JpoOei TOYKaMHU Ha YHUCIOBOM
npsMoil. CpaBHEHUE NECITUYHBIX IPOOEH.

Apudmerrueckue JEHCTBUA C JACCATHUYHBIMUA JIpoOsmu. OKpyrieHue
JECATUYHBIX APOOCH.

Pemenue TekCcTOBBIX 32124

Pemenne TekcTOBBIX 3amau  apudmernueckuM crmocoOom. Perienue
JOTUYEeCKUX 3afad. Pemenue 3agad nepeOOpoM BceX BO3MOMKHBIX BapHUaHTOB.
Hcnonb3oBaHue Mpy pelieHuu 3a1a4 TaOJIUIl U CXEM.

Pemienne 3agad, coAepKallUX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYUHBIL:
CKOpPOCTb, BpEMsl, pACCTOSIHME, LEHA, KOJIMYECTBO, CTOMMOCTb. EnuHWIBI
U3MEpPEHHUs: Macchl, 00bEMa, LEHbI, PACCTOSHMS, BPEMEHHU, CKOpOCTU. CBA3b
MEXIYy €IUHULIAMA U3MEPEHUS KaXI0W BEJIMYUHBI.

Pemennie 0OCHOBHBIX 3a]1a4 Ha APOOU.

[IpencraBneHne TaHHBIX B BUIE TaOJHII, CTOJIOYATHIX AUATPAMM.

Harnsanas reomerpusi

Harnsinuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, NpsMas,
OTpE30K, JIyd, yroJl, JOMaHasi, MHOTOYT'OJIbHHUK, OKPYKHOCTb, KpyT. YroiI. [Ipsamon,
OCTPBIH, TYIION U Pa3BEPHYTHIN YIJIBL.

JlnuHa oTpe3ka, METPUYECKUE €IMHHUIIBI JJIUHBI. [[TMHa TOMaHOM, IEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C IOMOILBIO TPAaHCIIOPTUPA.

Harnsgnele npexacraBieHuss o (Gurypax Ha IJIOCKOCTU: MHOTOYTOJIbHUK,
IPSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK, O PABEHCTBE UTYP.

N3o6paxkenne ¢uryp, B ToM uucie Ha kierdator Oymare. [loctpoenue
KOH(Urypauuii U3 4yacteil mpsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON W KJIETYAaTON
Oymare. Mcriosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes nOPSIMOYroJIbHHKA M  MHOTOYI'OJIBHHMKOB, COCTaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4YHCJE€ (QUTYp, N300paKEHHBIX HA KJIET4aTON Oymare.
EnvHue n3mMepeHus mionaiu.

HarnsinHele peacTaBlieHHs O MPOCTPAHCTBEHHBIX (UTYpaX: MPSIMOYTOJIbHBIHI
rapa’juieiernuIies, KyO, MHOT'OTPaHHUKH. N3o0paxenue MPOCTEUIIINX
MHOrorpaHHukoB. Pa3Béprku kyOa u mnapamienenunena. Co3maHue Mopenei
MHOTOTPaHHUKOB (K3 OyMaru, MpoBOJIOKH, IJIACTUIIMHA U JPYTUX MaTepUaloB).

O0BEM TPSAMOYTOJBLHOIO Tapasuienenunena, kyoa. EauHuibl uzmepeHus
o0BEMa.

Pazgea 3. INTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI



JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«Marematnkay XapakTepu3yroTcs:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSIIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIDKCHHUH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEH IrpaklaHWHA U peau3allii ero
npaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IEATEIbHOCTU YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIIEHUWU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha TMPOTSHKEHUM BCEW JKM3HM ISl YCTENMIHON MpodeccruoHaTIbHOM
JESATEILHOCTH W Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY M  3CTETHMYECKOMY BOCHPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHUN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTAlMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, MPUPOIBI U
oOlIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl PAa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTeMaTHUKU M MAaTeMaTHYECKOW KYJIbTYpOW KaK CPEeACTBOM
MO3HAHUS MHpPA, OBIAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJIbTYPbl 310pPOBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHUs:

TOTOBHOCTBHIO MPUMEHITh MAaTEMATHUYECKUE 3HAHUS B HHTEPECAX CBOETO
3M0pOBBS, BEIEHHUS  3JA0pPOBOro  oOpa3a KHU3HU  (3J0pOBOE  MUTAHHE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PETYJsIpHAs (Qu3nUecKas



aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pe(IEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa JIPYroro 4YeI0BeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUEHTALMEN HA MPUMEHEHUE MAaTEMaTUUYECKUX 3HAHWUN Ui pelIeHus 3ajad
B 00JacTH COXPAaHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMS IOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpelnbl, OCO3HAHHEM
rJ100abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIEM U yTel UX PeIIeHuUs;

8) ajanTanusi K U3MEHAIIMMCSH YCJIOBHAM COLUATBHOW W NMPHUPOTHOM
cpeabI:

TOTOBHOCTBIO K JIEUCTBUSM B YCIIOBUSIX HEOIPENEIEHHOCTH, IMOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETCHIIUH U3 OIIbITa IPYTUX;

HEOOXOJUMOCTBhIO B (OPMUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, IOHATHS, THIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMbIE pEHIeHUs] U ACHCTBUA, (POPMYIHMpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAeicTBu:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHWA, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIHpPOBaAThH
OTpEeNeNCHUs]  TIOHATHH, YCTaHABIWBATh  CYIICCTBEHHBIM  MpPHU3HAK
Kiaccu(ukany, OCHOBaHUSA i OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIIPUHUMATh, (opMyIHpoBaTh W  MPeoOpPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacCTHBIC W OOIIHE,
YCIJIOBHBIE;

e BBISBIIATH  MaTEMaTHYECKME  3aKOHOMEPHOCTH, B3aMMOCBSI3U W
npoTtuBopeurss B (akTax, MTAHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSX,
npeaiaraTh KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JICNAaTh BBIBOJALI C MCIOJH30BAaHUEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTUH;



e pa30upaTh JOKA3aTEIhCTBA MATEMATHUYECKHX YTBEPKICHHU (MIPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTH4ecKnx (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
IpPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CIIOCOO pemieHus ydeOHOW 3amaud (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOAAIMMN C Y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eCTBUSA.

e HCHOJI30BAaTh BOIPOCHI KAaK HUCCIEHOBATEIBCKUNA HHCTPYMEHT MO3HAHWS,
dbopMyaupoBaTh BONPOCHl, (UKCHPYIOIIME NPOTUBOpEeUne, MpodiIemy,
CaMOCTOATENIbHO YCTAaHaBIIMBaTh KMCKOMOE M JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE M0 YCTAHOBICHUIO 0COOEHHOCTEN
MaTeMaTH4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBI MO pe3ysibTaTaM
IPOBENEHHOTO HAOJIIOICHMS, HUCCIEAOBAHMS, OIIEHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e IPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MpOLECCa, a TAKXKE BBIJBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

e BBUSBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTh HH(OpPMAIMHU, HTAHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a]1a4H;

e BBHIOMpATh, aHAJTU3UPOBATH, CHUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH
MH(pOpMAIINIO Pa3IMUHBIX BUJOB U (DOPM MPEACTABICHHUS;

e BBIOMpATh (OpMY TPEACTaBICHUS HHPOPMALMM M HWILIIOCTPUPOBATH
pelaemMbie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIMSIMU;

e OIICHMBATh HAAEKHOCTh HHQPOPMAIIMU TIO KPUTEPHUSIM, MPEITI0KECHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

e BOCIIPUHUMAThH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1ETSIMU OOIIECHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOJy PEIICHHS
3a/1aul, KOMMEHTHUPOBATh MOJYYCHHBIN pe3yJIbTaT;

e B X0/I¢ OOCYXXJICHUS 3aJ]aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
po0JIeMBbI, perraeMoii 3aauu, BHICKA3bIBaTh UJCH, HAIICIICHHBIE HA TTOWCK
pElIEHUs, COINOCTaBIISITh CBOU CYXKJCHHUS C CYXICHUSMH JPYTHX



YYaCTHUKOB JAMAaNiora, OOHApY>KHMBAaTh pa3iMyue M CXOJCTBO IMO3ULUH, B
KOpPEKTHOM opme popMyIHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;

e IMPEACTABIATH PE3YJIBTATHI PELICHUS 3a7a4H, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
MIPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEH ayIuTOpUH;

e IIOHUMATh W UCIOJIH30BaTh MPEUMYILECTBA KOMAHAHOW U WHIWBHIyaIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

e IMPUHUMATH IIEJIb COBMECTHOM JESITENbHOCTH, TUIAHUPOBATH OPraHU3aIIUIO
COBMECTHOM paboThl, pacrnpenesisTh BUIbI padOT, JOroBapUBaTHCA,
00CYXJ1aTh MPOIECC U pe3ynbTaT paboThl, 0000IATh MHEHUSI HECKOIBKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX QopMax padoTel (oOcyxaeHus, OOMeH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHINOIHATH CBOIO YacTh pabOThI
U KOOPIMHHMPOBAaThH CBOM JEWUCTBHS C JPYTMMHU WICHAMH KOMAaHIBI,
OLICHMBAaTh KAaue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA

Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJTOPUTM PEHICHUsS 3aadyd (MU €ro
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e BIAJETh COCOOAMHU CAMOIIPOBEPKU, CAMOKOHTPOJISI MPOLECca U pe3yibTaTa
peLIeHUsI MaTEMATUYECKOM 3a/1a4H;

e MPEABUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYThH IIPU PELICHUM 3a]1a4H,
BHOCUTh KOPPEKTHUBBLI B JCSATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBHCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTaTa JEATEIBHOCTH MOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTMDKCHUS WJIM HEIOCTHKCHUS IIEJIH,
HAXOJIUTh OMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydeHuss B S5 kJjacce OOydYaromMiCs TMOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCICHUA

[lormmMaTe W TPAaBWIBHO  yHOTPEOJNATH TEPMHUHBI, CBSI3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.



CpaBHUBaTh U yHOPSJOYMBATH HATypajbHbIE YKCIA, CpPaBHUBAaTh B
MPOCTEUIINX CITydasiX OOBIKHOBEHHBIC JPOOH, TECATHIHBIE APOOH.

CooTHOCUTH  TOYKY HA  KOODJAMHATHOW  (YMCIOBOWM) mOpsIMOM ¢
COOTBETCTBYIOIIUM € YHCIOM U H300pa)kaTh HAaTypaJibHbIE YHUCJIAa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) MIPSMOM.

BeimonaITh  apudmeTHdeckue ACHCTBUS C HATypajdbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMHU B IPOCTEHUININX CITydasix.

BoINoNHATE NpOBEPKY, NPUKUAKY pPe3yIbTaTa BEIYUCICHUN.

OKpyrasTh HATypaJbHbIC YKCTIA.

Penienne TeKCTOBBIX 3a7a4

Pemiath TeKCTOBbIE 3ajaud apuPMETUUYECKUM CHOCOOOM U C IMOMOIIBIO
OpPraHW30BAHHOTO0 KOHEYHOTO Nepedopa BCEX BO3MOKHBIX BaPUAHTOB.

Pemate 3amaum, conepiKalllie 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEIUYHHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, 1IEHA, KOJTMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKWE 3alUCH, CXEMbl, TaOJMIlbl, OO0O3HAYCHUS MPHU
pelieHry 3aaad.

[lonp30BaThC OCHOBHBIMU  €AWMHUIIAMH  W3MEPEHUSA: I1IEHbI, Macchl,
paccTosHUs, BPEMEHU, CKOPOCTH, BBIPAKATH OJHU EAWUHULIBI BEIUYUHBI 4epe3
Jpyrue.

N3BnekaTh, aHAIM3UPOBATH, OLEHUBATh MH(OpPMAIMIO, MPEACTABICHHYIO B
Tabnauie, Ha CTOJIOYATOW JAuarpaMme, WHTEPIPETUPOBATH MPEIACTABICHHbBIC
JIaHHBIE, UCIIOJIb30BaTh JaHHBIE IIPU PEILICHUU 3a]1a4.

Harasignas reomerpust

[Tonp30BaThCA TEOMETPUUECKUMU MOHSITUSIMU: TOUYKA, MpsAMasi, OTPE30K, JIyY,
YTOJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBOaUTH MpUMEPHl OOBEKTOB OKPYXKAIOIIETO0 MHpa, UMEKIUX (opMy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C yIJlaMH: BEPILIHWHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YIoJl, BEpIIHWHA, CTOPOHA, JUAroHallb, C OKPY>KHOCTHIO:
paauyc, nuameTp, IeHTp.

N3o0paxkath H3y4YeHHBIE TE€OMETpPUYECKHE (PUTYphl HAa HEJIMHOBAHHOU W
KJIETYaTON Oymare ¢ TOMOIIBIO IIUPKYJIS U JIMHEHKH.

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C MOMOIUIBIO
JUHEWKHU, CTPOUTHh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJBHUKA, KBaJIpaTa i UX
MOCTPOCHUSI, BEIYMCIICHUS ILTOMIAAN U IEPUMETPA.



BbrumcnaTe mepuMeTp W IUIONIAAb KBajapaTa, NPSMOYTOJbHUKA, (GUTYD,
COCTaBJICHHBIX M3 TPSIMOYTOJHLHUKOB, B TOM 4YHCIIe (UTYp, H300pPKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonmb30BaThCsT OCHOBHBIMH METPHUECKUMHU CIUHUIIAMH W3MEPCHHsS JTHHBI,
TUTONIA TN BBIpaXaTh OJHH SIMHHIIB BETMUUHBI Yepe3 IPyTHE.

Pacnio3HaBaTe mapasuienenumnen, KyO, HCIOJNB30BaTh  TEPMUHOJIOTHIO:
BEpIlIMHA, peOpo, TpaHb, U3MEPCHHS, HAXOAWTh H3MEPCHHs MapauleeIuIe/a,
KyoOa.

Berancnsate 00b€M KyOa, TapauieNienurena 1o 3aJaHHBIM H3MEPCHUSM,
M0JIb30BaThCS €AMHUIIAMU U3MEPEHHS 00bEMA.

Pemath HecjoXHBIC 3aJa4l HAa HW3MEPCHHE TICOMETPUYCCKHX BEIUYHH B
NPAKTHYECKUX CUTYaI[UsIX.

Paznen 4. TEMATHYECKOE IINTAHUPOBAHUE

KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB
n/n U TeM MPOrpamMMblI Bcero Konrpos Ipaxrmdec
HbIe pa0doThI KHe padoThl
Harypanbnble uncna.
1 JleicTBUA ¢ HaTypaJbHBIMU 43 3
qHCIaMU
9 Harnsognas reomerpust. 12 1 5
JIvHMM Ha IIOCKOCTH
3 OOBIKHOBEHHBIE IPOOH 48 3
4 Harnsognas reomerpust. 10 1
MHOroyrojabHUKN
5 JlecsiTmanbie qpooH 38 3
Harnsannas reomerpus. Tena
6 9 1 1
1 GUTYpHI B IPOCTPAHCTBE
7 [ToBTOpeHme u 06061IeHNE 10 1
OBIIEE KOJIMYECTBO YACOB 170 1 4
I10 TTIPOTPAMME
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