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HOACHUTEJBHASA 3AIIMCKA

[IproputeTHBIMH LIETAMU O0yUEHUsI MaTEMAaTHKE B O KIIacCe SIBIISIFOTCS:

e IPOJOJDKEHHE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUN (YHUCIIO,
BEJIMYMHA, TeOMeTpuyecKas purypa), o0ecreunBaomux NpeeMCTBEHHOCTD U
MEPCTIIEKTUBHOCTh MaTEMAaTHUECKOTO 00Pa30BaHUsI 00YyJarOIINXCS;

e pa3BUTHE MHTEJUICKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEH 0Oydarommuxcs,
[IO3HABATEJIbHOM AaKTHUBHOCTH, MCCIEAOBAaTEIbCKUX YMEHHM, HHTEpeca K
U3YyYEHUIO MaTEMaTHKU;

e IoOJBeleHHE O0OydaroIuXcs Ha JOCTYIHOM JUIsl HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MaTEMaTUKH U OKPY’KAOILIET0 MUPA;

e (opmupoBaHHe (YHKIMOHAIBHOM MATEMATHUYECKON I'PaMOTHOCTH: YMEHHMsI
pacrno3HaBaTb ~MaTeMaTH4YeCKHME€ OOBEKTbl B  PEAIbHBIX HKU3HEHHBIX
CUTyalusiX, INPUMEHITb OCBOEHHBbIE YMEHMsI IJs PELIEHUS MPaKTUKO-
OpUEHTHUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH IMOITYUYEHHBIE pPE3YyJbTaThl U
OLICHUBATh UX HA COOTBETCTBUE NIPAKTUYECKON CUTYAIINH.

OcCHOBHBIE JIMHMM COJEpKaHMsl Kypca MareMaTuku B 6 Kiacce —
apudmeTryeckas U reoMeTpuuecKasi, KOTOpble pa3BUBAIOTCS MapalieIbHO, KaKaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroi, a B
TECHOM KOHTaKT€ W B3auMOJACHCTBUMHU. Takke B Kypc€ MAaT€MaTHKH IMPOUCXOIMT
3HAKOMCTBO C 3JIEMEHTaMU aireOpbl U ONKUCATENIbHON CTATUCTHKHU.

N3ydyenune apupMeTHdeckoro marepuaja HadyMHAEeTCs CO CUCTeMaTH3alluu U
pa3BUTUSl 3HAHMM O HATypaJbHBIX YHCIAX, MOJTYYEHHBIX HAa YPOBHE HauajIbHOIO
oOmero oopazoBanus. [Ipu 3TOM COBEpPIIEHCTBOBAHME BBIYMCIUTEILHON TEXHUKU U
(opMHpOBaHHE HOBBIX TEOPETHUYECKUX 3HAHUUA COYETAETCSI C  Pa3BUTUEM
BBIUMCIUTENBHOW KyJNbTYPbl, B YaCTHOCTM C OOy4YEHHMEM MpPOCTEHIINM mIpuéMam
OPUKUIKK U OLIEHKH pPEe3yJIbTaTOB BbIYMCIEHUN. M3ydeHue HaTypalbHBIX YHCEN
npojoipkaeTcs B 6 Kiacce 3HAKOMCTBOM C HAYaJIbHBIMU IOHATHAMHM TEOPUHU
JEJIMMOCTH.

K 6 kmaccy OTHec€H BTOpOW 3Tam B H3YYEHUU ApoOei, rae MpOUCXOJUT
COBEpIICHCTBOBAHNWE HAaBBIKOB CpaBHEHUs M IpeoOpa3oBaHUs JpoOeil, OCBOEHUE
HOBBIX BBIYUCIIUTEIBHBIX ANTOPUTMOB, OTTAYMBAaHUE TEXHUKHU BBIYHCICHUH, B TOM
YKCIie 3HAYEHUIN BBIPAXKEHUM, COJEPKAIIMX U OOBIKHOBEHHBIE, U IECATUYHBIE APOOH,
YCTAHOBJICHUE CBSI3€d MEXIYy HHMMH, PACCMOTPEHHE MPUEMOB pEIICHUS 3a7ad Ha
npodu. B Hagase 6 kjacca NPOMCXOANUT 3HAKOMCTBO C ITOHSTHEM ITPOLICHTA.

OCoOOEHHOCThIO M3YUYEHUS MOJIOKUTEIBHBIX M OTPULIATEIBHBIX YHCEN SIBISIETCA
TO, YTO OHHM TAK)K€ MOIYT pacCMaTpHBAaTbCA B HECKOJIBKO 3TanoB. B 6 kimacce B
Havyasie u3ydyeHusi TeMbl «lloJoKUTeNnbHbIE W OTpUIATENIbHBIE YUCIIA» BBIIEISAETCS
noarema «llenple umcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULIATEIbHBIMU
qyyclaMd M JEHCTBUSIMH C TIOJIOKUTENbHBIMU M OTPULATENIbHBIMU  YHUCIAMU
IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0JAA. JTO MO3BOJSET HA JTOCTYITHOM



YPOBHE MO3HAKOMUTH 00YYaIOIINXCs MPAKTUYECKU CO BCEMH OCHOBHBIMU MOHSATUSAMU
TEMbI, B TOM 4YHCJI€ M C TMpaBWIaM{ 3HAKOB IPH BBIIIOJIHEHUU apu(hMeTHIecKux
neicTBuid. M3ydeHuWe palnHMOHAIbHBIX YHCEI Ha 3TOM HE 3aKOHYMTCS, a Oyner
IPOAOJDKEHO B Kypce ajreopsl 7 Kiacca.

[Ipu oOydeHHMH pelIeHHI0 TEKCTOBBIX 3aJad B 6 Kiacce MCIOIb3YHOTCS
apudmernueckue npuémsl perenus. [Ipu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 6
KJIACCE PACCMATpPUBAIOTCS TEKCTOBBIE 3aJayd CICAYIOIIMX BHUAOB: 3aJa4d Ha
JBWKEHUE, HA YaCTH, HA MMOKYIIKH, HAa pabdOTy U MPOU3BOAUTEIBHOCTD, HA POLEHTHI,
Ha OTHOLIEHMs W mponopiuu. OOydaromuecs 3HAKOMATCA C MPUEMaMM PEILICHUs
3aa4 1epedOpOM BO3MOXKHBIX BapHUaHTOB, ydaTcs paboTaTte ¢ uHGpOpMalueH,
MIPEACTABICHHON B (popMe TabIUIT UiIK TUarpamm.

B nporpamme yaeGHOro Kypca «MaTemaTHkay NpeaycMOTpeHO (OpMHUPOBAHHE
IPONEAEBTUUECKUX allreOpanuecKux NpeCcTaBlIeHu. bykBa Kak CUMBOJ HEKOTOPOIO
YUCJIa B 3aBUCUMOCTH OT MAaTeMaTHYECKOTO KOHTEKCTAa BBOJUTCS IOCTEIECHHO.
BykBeHHass CUMBOJIMKA MIMPOKO HMCHOJB3YETCS MIPEKIE BCEro s 3amucH OOLIMX
VTBEPXKICHUM M MpeyiokKeHud, (opMysda, B YaCTHOCTH [JIi  BBIYMCIICHUSA
r€OMETPUYECKHUX BEJIMYHH, B KAYECTBE «3aMECTUTEIS) YNCIIA.

B nporpamme yueOHOro kypca «MarTemaTHKa» MpeICTaBiICHA HarasaHAas
reOMEeTpHUsl, HalpaBJICHHAs! Ha Pa3BUTUE OOPA3HOIO MBILIUIEHHUS, IPOCTPAHCTBEHHOTO
BOOOpaK€HUsl, H300pa3UTEIbHBIX YMEHUH. OTO BaXKHBIA dTall B HU3YYCHHUH
F€OMETPUHU, KOTOPBIM OCYLIECTBISIETCS HA HAIVISAHO-TIPAKTUYECKOM  YPOBHE,
OnMpaeTcsd Ha HarIHO-00pa3HOe MbIIUIEHHEe oOydJaromuxcs. bounbliasg poiib
OTBOJUTCS MPAKTHYECKOW JEATEIBbHOCTH, ONBITY, KCIIEPUMEHTY, MOJIECIMPOBAHUIO.
OOyuaromuecs 3HaKOMSTCSI C TEOMETPUUYECKMMH (UTypaMH Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, C WX MPOCTEHIIMMHM KOH(PUTypalMsMu, ydarcs H300paxarb UX Ha
HEJIMHOBAaHHOW M KJIeTYaTOW Oymare, paccMaTpHUBAaIOT MX IMpOCTeilne cBoilcTBa. B
IpoLEecCce U3yUEHUs HATJIAHOW FeOMETPUH 3HAHUS, MOJTYYeHHbIE 00yJaloUMUCs Ha
YPOBHE HauaJIbHOI'O OOLIET0 00pa30BaHUs, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY IJIaHy B 6 KJlacce M3y4yaeTcsi MHTETPUPOBAHHBIN MpEaAMET
«MaremaTuka», KOTOPBIA BKJIIOYAET apU(METUYECKH Marepuanl U HarSIHYIO
Tr€OMETPHIO, a TAKXKE MPOIEIEBTUYECKHE CBEICHUS U3 aJIreOpbl, SIIEMEHTBI JIOTUKU U
HayaJla ONMCATEIbHON CTaTUCTUKH.

Ha uzyuenue yuebHoro kypca «Marematuka» B 6 kiacce orBoautcs 170 gacos
(5 yacoB B HefeNIO).



COIEPKXAHUE OBYYEHUA

6 KJIACC

HartypajibHble ynciia

Apudmernueckre IEHCTBHS C MHOTO3HAYHBIMU HATYPaJIbHBIMA YHCIIAMH.
YuciioBble BBIPAKEHUS, IOPSAOK AEUCTBUI, UCIIOJb30BaHUE CKOOOK. Mcnonb30Banue
P BBIYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIIBHOTO CBOMCTB CJIOKEHHUS H
YMHOEHUS, paCIpeIETUTEIbHOIO CBOMCTBA YMHOXKEHHS. OKpyIJIeHUE HATypaJIbHBIX
YHUCEIL.

Jlenutenn U KpaTHBIC YWCIA, HAUOOJBITUN OOIIMIA NETUTETh W HAUMCHbBIIIEE
oO1ee kpaTHoe. [lenrMocTh CyMMBI M POU3BeAeHUsI. [{ejeHre ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHas JpoOb, OCHOBHOE CBOKMCTBO JpOOM, COKpalleHHe ApoOer.
CpaBHeHue U ynopsaoYuBaHue apooOeil. Pemenue 3a1ady Ha HaXOXKJIECHUE YAaCTU OT
LEJI0Or0 W LEeJoro Mo ero yactu. JIpoOHoe dYuciao Kak pe3yJbTar JIeJICHHUS.
[IpeacraBnenue aecATUYHOM ApOOU B BHUJI€ OOBIKHOBEHHOW JPOOU M BO3MOXKHOCTH
Ipe/ICTaBlIeHUs OOBIKHOBEHHOM JpoOUu B BUJE JeCATUYHOU. [lecsTuuHbie NpoOU U
MeTpuueckas cucteMa mMep. ApudMeTHUECKHUE NEUCTBUS M YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU JAPOOSMHU.

OtHomienue. JlenmeHne B JaHHOM OTHOIIEHWU. Macmrab, nponopIus.
[IprmeHeHue ponopurii Ipyu pEeIICHUH 3a1a4.

[TonsTue npoueHTa. BerunciaeHne NnpoueHTa OT BEJIMYMHBI U BEJIUYUHBI 110 €€
MPOIEHTY. BbIpaxkeHUEe MPOIEHTOB JECATUYHBIMU JIpoOsiMu. Pelienune 3amau Ha
MPOLICHTHI. BeIpaxkeHre OTHOIIEHUS BEJIMYHUH B MPOLICHTAX.

IHoJi0xuTENBHBIC M OTPULATEIbHBIC YHCJIA

[TomoxurenbHple W oTpuLATenbHble uncia. Llenpie yucma. Monyne uucia,
reoMeTpuYecKas HMHTEprpeTanus Moyl uucia. HM3o0paxkeHwe ducen Ha
KOOpAMHATHOM  mpsAmoi.  YwucnoBele  mpoMexyTku.  CpaBHEHHME  YuCEl.
Apudmernueckue AEHUCTBUS C TOJIOKUTEITLHBIMUA U OTPUIIATEILHBIMUA YK CIIAMH.

[IpssMoyrosbHast cucTeMa KOOpPAMHAT Ha IUIOCKOCTH. KoOopauHaTel TOYKM Ha
TI0CKOCTH, abcmucca u opauHarta. [loctpoenue Touek u GUryp Ha KOOPAMHATHOMN
TJIOCKOCTH.

bykBeHHbIEe BBIpasKeHUs

[IpumeneHnre OyKB AJi 3alIUCU MAaTEMATUYECKUX BBIPAXKEHUN U MPEIIIOKECHUN.
CpoiictBa apudmeTnueckux JedcTBU. DByKBEeHHBIE BBIPRKCHUS UM YHCIOBBIC
MOJICTAHOBKU. DyKBEHHBIE PAaBEHCTBA, HAXO0XKICHUE HEW3BECTHOIO KOMIIOHEHTA.
®opmyiibl, GopMyJibl TIEPUMETpPa U IUIOMIAAU MPSMOYTOJIbHUKA, KBajapaTa, o0béMa
napajuiesienumnesaa u Kyoa.

Pemenue TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1au apudmeTrnueckum criocodom. Perrenne mornueckux
3anmau. Pemmenue 3a1a4 nmepeOOpoM BCEX BO3MOKHBIX BAPUAHTOB.



Pemenne 3amau, conaepKallMX 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIUYHMHBIL:
CKOPOCTb, BPEMsI, PACCTOSIHUE, 1IEHA, KOJJMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTb,
BpeMs, 00bEM paOoThl. ENWHUIIBI M3MEpEeHHs: MaccChl, CTOMMOCTH, PACCTOSHMS,
BpeMeHH, CKOpOocTU. CB3b MEXK/y €IMHUIIAMHI U3MEPEHUS KaXKI0M BEJIMUMHBI.

Pemenue 3aay, CBA3aHHBIX C OTHOIICHHEM, MPONOPIHUOHATBHOCTHIO BEJIMYHH,
MPOLIEHTaMH; PEIIeHHE OCHOBHBIX 3a/1a4 Ha APOOU U TPOIEHTHI.

Onenka W TpUKHUAKA, OKpyrieHue pesynprata. CocTaBieHHe OYyKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3a7a4H.

[IpeacraBienre AaHHBIX C MOMOINIbIO TaOaul W auarpamm. CronOyaThie
JIUarpaMMbl: YT€HUE U MOCTpOeHHE. YTeHHEe KPYTrOBbIX IUarpamM.

Harnsanas reomerpus

Harnsgasie npeactapneHus o Gurypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K,
Jqy4, yroj, JIOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTOJbHUK, TPEYTrOJIbHUK,
OKPYXXHOCTb, KPYT.

B3anMHOE pacnosnokeHue JAByX IMPSAMBIX Ha IUIOCKOCTH, NapajlleibHbIC
NpsIMble, TEPHEHIUKYISIpHbIE TpsiMble. M3MepeHue pacCTOsSHUN: MEXIY IBYyMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapUIpyTa Ha KBaIpaTHOM CETKE.

MN3mepeHre U NOCTPOCHHME YIVIOB C IIOMOLIBIO TpaHcHopTupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, IIPSIMOYTOJIBHBIH, TYHOYTOJIbHBI,
pPaBHOOEIPEHHBIH, PABHOCTOPOHHUM. YeThIpEXYTONBHUK, [IPUMEPBI
YEeThIPEXYTOJbHUKOB. [IpAMOYroNbHUK, KBaJpaT: MCIOJIb30BAHHE CBOMCTB CTOPOH,
yIJoB, auaroHaned. HM3o0paxeHue reomMeTpuueckux (Uryp Ha HEIMHOBAHHOM
Oymare ¢ UCHOJB30BAaHUEM IUPKYJS, JIMHEHKH, YrOJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumeTrp MHOTOYyrONbHUKA. [TOHsATHE MITOIIAAN PUTYpPBI, €AUHULIBI U3MEPEHUS
iomwaau. [Tpubnmxénnoe namMepenue miomaay Guryp, B TOM 4UCie Ha KBaIpaTHOU
cetke. [IpubnmxénHoe n3MepeHue JUIMHbI OKPY>KHOCTH, TUIOIIA N Kpyra.

CummeTpus: eHTpabHas, 0CeBas U 3epKajbHas CUMMETPUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsaaele npeactaBiaeHuss O NPOCTPAHCTBEHHBIX (UIypax: napajieienunes,
Ky0, mpu3Mma, TmupaMuja, KOHyc, LWIMHAp, map u cdepa. H3o0paxkenue
OpPOCTPaHCTBEHHBIX (uryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB, IWJIMHAPA U
koHyca. Coznanue Mojenel mpocTpaHCTBEHHBIX ¢Guryp (U3 Oymaru, MpoBOJIOKH,
IUTACTUIIMHA U APYTHX MaTE€pUAJIOB).

[Tonsatne o0bEéMa, eauHUIBI U3MEpeHus o00bEMa. OO0BEM MPSIMOYTOJIBLHOTO
napajuienienurnena, Kkyoa.

IHIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA IMPOT'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O ObPA30BAHUA



JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOSHUSI MPOrpaMMbl  y4eOHOro  Kypca
«MaremaTuka» XapakTepUu3yrTCs:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJIEHUEM MHTEpPECA K MPOLIJIOMY W HACTOSILEMY POCCUMCKOW MATEMATHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHKEHUSM POCCUMCKAX MATEMATUKOB U POCCUMCKOU
MaTE€MaTHYE€CKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHUXKCHUHN B JIPYrUX HAyKax U
MPUKIIAJIHBIX chepax;

2) rpaskIaHCKoOe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpaKJaHWHA W pPeaTU3alfH €ro
IpaB, MPEJICTaBICHUEM O MAaTEMAaTUUECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SBJICHHMH, MpPOIEAYyp TpakKJIaHCKOro oOIiecTBa (HampuMep, BHIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JTHYECKUX MPOOJEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTMKCHUM HAyKH, OCO3HAaHHWEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MPUHILIUIIOB B ICSATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTMBHOE YyYacTUE€ B PEIIEHWM NPAKTHUYECKUX 3aJay
MAaTEMATUYECKON HAIMPABIECHHOCTH, OCO3HAHUEM BAXHOCTH MaTE€MaTHYECKOTO
o0pa3oBaHMsI Ha MNPOTSHKEHUU BCEH MKU3HM I YCHEIHOM NpodecCuOHANbHOU
NEATeIbHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MIOCTPOCHUEM HHIUBHIYAJbHONW TPAeKTOPHUU 0Opa30BaHUsI M YKU3HEHHBIX TUIAHOB C
y4E€TOM JINYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIIOCOOHOCTBIO K  DMOIMOHAJBHOMY W  ACTETHMUYECKOMY  BOCIIPHUATHUIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajay, PEIICHUH, pacCyXJICHUH, YMEHHIO BHJICTh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MMO3HAHMS:

OpPUEHTAIIMEd B JCIATEIBHOCTM HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA, MPUPOJLI U
oOmiecTBa, IMOHMMAaHWEM MAaTEMaTHUYSCKOW HayKh Kak c@epbl YelI0OBEUECKOM
NEeSITEIBHOCTH, 3TAllOB €€ Pa3BUTHSA W 3HAYMMOCTU JJI PA3BUTHS ILIMBUJIW3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaT€MaTHUYECKOW KYJIbTYpPOM KaK CpEICTBOM
MO3HAHUS MHpPA, OBJIAJCHUEM MPOCTEUIIMMHU HABBIKAMU HUCCIIEIOBATEIbCKON
NesITeIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOTO 0JIaronoJIyYns:

FOTOBHOCTBHIO MPHUMEHSITh MATEMAaTHYECKHE 3HAHUA B MHTEpPECAX CBOETO
3I0POBbS,  BEACHUS  3J0pOBOro  o00pa3a  Ku3HU  (370pOBOE  IHTaHUE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATAA W  OTAbIXa, peryispHas (usndeckas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKA pe(ICKCHH, IPHU3HAHKEM CBOETO ITpaBa
Ha OIMMUOKY U TAKOTO e MpaBa IPyroro 4eI0BeKa;



7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpPUEHTALIMEN HA NMPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM Ui PELICHUs 3a/1a4 B
00J1aCTH COXPAHHOCTU OKPYXKAIOIIEH Cpe/ibl, IIIaHUPOBAHUS MOCTYIKOB U OLICHKHU MX
BO3MOKHBIX TIOCJICACTBUU JUIS OKPYXKAOIIEH Cpeapl, OCO3HAHHUEM TJ100aIbHOTO
XapakTepa IKOJOTHUECKUX MPOoOJIeM U MyTel UX PEeIICHUS;

8) ajanranuss K M3MEHAKWINMMCH YCJIOBUAM COLUAJIBHOW W NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSX HEONPEAECIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO NESATEIbHOCTh, B TOM YHUCIIC
YMEHUE YUYUThCH Yy APYTUX JIIOJIeH, IprHoOpeTaTh B COBMECTHOM JeATeIbHOCTU HOBBIC
3HAHMS, HABBIKA U KOMIIETCHIIMY U3 ONbITA APYTHUX;

HEOOXOJIUMOCThIO B  (POPMHpPOBAHMM HOBBIX 3HAaHWM, B TOM YHCIIE
dbopMyIUpoOBaTh WJEH, TOHATHUS, TUIIOTE3bl 00 OOBEKTAX WM SBJICHUSAX, B TOM UHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMM U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CITIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMI0, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAECMBIC
peuieHuss U JAeHCTBHSA, (OPMYJIUPOBATH W OICHUBATh PHUCKH M IOCIEICTBHUS,
dbopMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA

ba3oBble 1ornyeckue qeicTBusA:

e BBIBISITH M XAPAaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKK MAaTEMAaTHYECKHX
OOBEKTOB, TOHATHI, OTHOLIEHWH MEXIy MOHATUAMH, (OPMYIUPOBATH
ompeneneHus  MOHATHM,  yCTaHaBIMBaTh  CYIIECTBEHHBIA  IMPHU3HAK
KJacCU(PUKaUMK, OCHOBaHUSA g OOOOIIEHHS W CpPaBHEHHS, KPUTEPUU
IPOBOJMMOTIO aHAJIN3A;

e BOCIPUHUMATH,  (OPMYJIHPOBATH W  MPEoOpPa30OBLIBATH  CYXKICHUS:
YTBEPIUTENIbHBIE U OTpULIATENIbHBbIC, €IWHUYHBIEC, 4YacTHbIE U O0IIue,
YCIIOBHBIE;

e BBIABJSATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3UM U MPOTHUBOPEUUS
B (pakTax, JAaHHBIX, HAOJIOJEHUSX W YTBEPXKACHUSX, MpeajiaraTh KPUTECPUHU
JUISL BBISIBJICHUSI 3AKOHOMEPHOCTEW Y IPOTUBOPEUUN;

e JI€NAaTh BBIBOJIBI C HCIOJB30BAHHEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX W
WHJIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIOUEHHH IO aHAJIOTUH;

e paszbupaTh MOKa3aTEIbCTBA MAaTEMATHUYECKUX YTBEPXKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOAUTH CAaMOCTOSITEILHO HECJOXKHbBIE JOKa3aTeIbCTBA
MaTeMaTH4eCKuX (paKTOB, BHICTpAUBaTh apryMEHTAIIUIO, TPUBOIUTH TPUMEPHI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BBIOMpaTh CIIOCOO pelleHus ydyeOHOW 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpATh HamOoJiee TMOAXOMANUH ¢  Yy4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciieqoBarebLCKHe 1eiCTBUSA.

UCIIOJIb30BaTh BOMPOCHI KAaK HCCJIENOBATENbCKUI WHCTPYMEHT IIO3HAHMS,
GopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME TPOTUBOpEUUE, MpodieMy,
CaMOCTOSITENIbHO YCTaHABIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

OPOBOJUTH TIO CaMOCTOSITEIBHO COCTABJICHHOMY TIUIAHY  HECJIOXHBIM
AKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHKUE IO YCTAHOBJICHUIO OCOOEHHOCTEM
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOiA;
CaMOCTOSITENNbHO (HOpMyIHUpOBaTh OOOOLIECHUS W BBIBOABI MO pE3yJbTaTaM
OPOBEIEHHOTO HAOMIOJIEHUs, WCCIEOBAaHUsA, OLEHUBATh JOCTOBEPHOCTD
HOJTyYEHHBIX Pe3ylbTaTOB, BEIBOJOB U 0000IIEHUH;

IPOTrHO3UPOBATh BO3MOYKHOE pPa3BUTHE IIPOLIECCA, a TaKKe BbIABUIAThH
MPEANOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH  HEIOCTATOYHOCTh M U30BITOYHOCTH HMH(POpPMAIUH, JIaHHBIX,
HEOOXOMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpPATh, AHATU3UPOBATh, CHUCTEMATU3UPOBATh W  HUHTEPHPETUPOBATH
MH(}OpMaALUIO Pa3IMYHBIX BUJOB U (POPM MPEACTABICHUS;

BBIOMpATh (opMy TMpeAcCTaBiICHUS HHPOPMALMH U  WUIIOCTPUPOBATH
peliaeMble 3aJayd  CXE€MaMH, JAMarpaMMaMy, HWHOW Trpadukod U HX
KOMOMHAIIUSIMU;

OLICHUBATh HAAEXKHOCTb WH(MOpPMAIMU 10 KPUTEPHUSM, MPEAJIOKEHHBIM
YUHUTENEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHuKAaTHBHBIC YHHBEpPCAJIbHBbIE y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh ¥ (POPMYIUPOBATH CYXKJEHUSI B COOTBETCTBHUH C YCIOBUAMH U
HEISIMU OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TIHUCHbMEHHBIX TEKCTax, J1aBaTh MOSICHEHHUS IO XOJy PEIICHUS
3a/1a4i, KOMMEHTUPOBATH MOJIyYEHHBIN pPe3ybTaT;

B X0Ji¢ OOCYXJIeHUs 3a7]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aeMOW TEMBI,
npo0ieMbl, pelaeMoi 3ajauyd, BHICKA3bIBaTh WJICU, HAICJICHHBIC Ha TOWCK
pelIeHusi, COTOCTABIISITh CBOU CYXKIEHUS C CYXKJICHUSIMHU JIPYTUX YYaCTHUKOB
nuanora, OOHAapyXUBaTh pa3IMuMe€ W CXOJICTBO IMO3UIMH, B KOPPEKTHOM
dbopme hopMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MPEACTABIATh PE3YIbTaThl PEHICHUS 3a7auM, YKCIIEPUMEHTA, UCCIEIOBaHUS,
MIPOEKTa, CAMOCTOSITEIbHO BbIOMpATh (hOpMAT BBICTYIUICHUS C YYETOM 3a/a4y
MpE3CHTAIMU U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYTHHOU
paboTHI IPU PENICHUH YYCOHBIX MATEMATUUYECKUX 3a71aY;



e TMPUHUMATH II€Jb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboThl, pacipeenaTb BUIbl paboT, TOroBapuBaThCs, 00CYXK1aTh
MPOIIECC U PE3YIbTAT PadOTHI, 0000MAaTh MHEHUS HECKOJIBKHX JTFOJCH;

e Y4acTBOBaTh B IPYIIOBBIX opmax paboThl (00CYKIeHUs, 0OOMEH MHECHHUSIMU,
MO3TOBbIC IITYpMBI W JIpYTH€), BBIIOJHATH CBOK YacTb pabOThl U
KOOPJMHHUPOBATh CBOM JICHCTBUS C JPYTMMH WIEHAMU KOMAaH[bI, OLIEHUBATH
KauecTBO CBOET0 BKJIaJga B  OOMMHA MPOAYKT MO  KPUTEPUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUSI.

PeryJsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJNTOPUTM pEIIEHUs 3agauu (WId €ro
4acTh), BBIOMpATh CIOCOO pEIIEHUS € Y4ETOM HMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEW, apTyMEHTHPOBATh U KOPPEKTUPOBATH BApUAHTHI
penieHuii ¢ yaéTomM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJIEKT:

e BIAJETh CIIOCOOAMHU CaMOIIPOBEPKU, CAMOKOHTPOJIS Ipolecca U pe3ynbrara
pelIeHns MaTEMaTUIECKOM 3a1auu;

e INPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPHU PEIICHUN 3a/a4U,
BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

e OILICHMBATh COOTBETCTBUE DPE3ysbTaTa ACATEIBHOCTH IIOCTABJICHHOW LIEIH U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHXKEHUS WIM HEAOCTHXKEHUS LENH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 6 kJjacce OOydyaloOmMACS TOJYYUT CIEAYIONINE
pPEAMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

3HaTh M TMOHUMATh TEPMHHBI, CBSI3aHHBIC C PA3IUYHBIMU BHUAAMU YHCENT U
croco0aMu UX 3aIuCH, MEPEeXOIUTh (€CIH 3TO BO3MOXKHO) OT OJIHOM (hOpMBI 3aIrucu
yucia K Ipyrou.

CpaBHUBaTh U YMNOPAJIOYMBATH LIEJIbIE YKCIa, OOBIKHOBEHHBIE U JCCATUYHBIC
JpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BeimonHaTh, coueras yCTHbIE W THMChbMEHHBIE TPUEMBI, apuU(PMETHUUECKUE
JIEUCTBUS C HATypaJbHBIMH M IEIBIMA YHUCIAMU, OOBIKHOBEHHBIMU M JCCATUYHBIMU
TPOOSIMU, TIOJIOKUTEIIBHBIMU U OTPUIIATEIILHBIMHI YUCIIAMHU.

Beruucnars 3Haue€HUs] YUCIIOBBIX BBIPAKEHUM, BBITIOIHATH MPUKUAKY U OIICHKY
pe3yJiibTaTa BBIYMCIICHUH, BBIMIOJIHATH MPEeoOpa3OBaHUsl YUCIOBBIX BBIPAKCHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBUA.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSIMOW C COOTBETCTBYIOUIUM € YHCIIOM
Y U300pakaTh YUCIIa TOYKAMU Ha KOOPJIWHATHOMN MPSIMON, HAXOUTh MOIYJb YHCTIA.



COOTHOCUTh TOYKH B MHPSIMOYTOJIbHOW CHUCTEME KOOPJIMHAT C KOOpAMHATAMU
3TOU TOUKH.
OKpyTJISTh LETbIE YUCIA U IECITUYHBIE IPOOU, HAXOUTh NMPUOIUKEHUS YHCEIL.

YucsoBble 1 0YyKBEeHHbIE BbIPAKEHUS

[TorumaTe u ymoTpeOsaTh TEPMHUHBI, CBSI3aHHBIE C 3aIMCHIO CTEIICHU YHUCIIA,
HaXxOJUTh KBajpaT W KyO YMCIa, BBIUYKCIATH 3HAUYCHUS YHUCIOBBIX BBIPAKCHUH,
COJIEp KaIlUX CTEIICHH.

[Tonb30BaThCA MPU3HAKAMU JEIMMOCTH, PACKIIAIbIBATh HATYpAJIbHBIC YMCIIA Ha
MPOCTHIE MHOKHUTEIH.

[Tonp30BaThCS MacIITAOOM, COCTABIISTH IPOIIOPIIMH W OTHOIIICHHUS.

Ucnonb3oBaTth OykBBI Ajisi 0003HAUEHUSI YUCEINl MPU 3aMUCH MaTEeMAaTHUYECKHUX
BBIpQKEHUM, COCTABJISATh OyKBEHHBIE BhIpaXEHUS W (HOPMYJIbI, HAXOJUTh 3HAYCHUS
OYKBEHHBIX  BBIPQXKCHUH,  OCYIICCTBJISAS  HEOOXOAMMBIC  IOJCTAHOBKU U
npeoOpa3zoBaHusl.

HaxonuTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32/1a4

PetaTe MHOTOIIArOBBIE TEKCTOBBIE 33]]a4K ApU(PMETHUECKIM CIIOCOOOM.

Pemars 3amaun, cBsA3aHHBIE C OTHOUIEHUWEM, MPOMOPIUOHATBHOCTHIO BEJIUYNMH,
MPOIIEHTAMHU, peliaTh TPU OCHOBHBIE 33/1a4l Ha IpOOU U MPOIECHTHI.

Pemate 3amauu, cojepikaliue 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIWYUHBI:
CKOpOCTb, BpEMsl, paCCTOSIHUE, 1I€HA, KOJUYECTBO, CTOMMOCTh, POU3BOAUTEIHLHOCTD,
BpeMsi, 00bEM pabOThI, UCTIONIB3Ys apuMETUYECKUE ACHUCTBUS, OIEHKY, MPUKHUIKY,
MOJIb30BATHCS €AUHULIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEJIUYHUH.

CocTtaBisTh OyKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 3a/1a4H.

N3Bnekats wuHOpMaLMIO, MPEACTABICHHYIO B Taliullax, Ha JHUHEUHOM,
cToyi0uaTol WM KPYroBOM JWarpaMmax, HWHTEPIPETUPOBATH IPEJCTABIICHHBIC
JAHHBIE, UCIIOIb30BaTh JAaHHBIE MPH PEILICHUH 33]1a4.

[IpencrapisaTs MHPOPMALMIO C MOMOIIBLIO TAOWI, JUHEHHOW M CTOJIOYATOU
JMarpamm.

Harasinnas reomerpust

[IpuBoauTh mNpUMEPHl OOBEKTOB OKPYXKAIOLIETO0 MHUpa, HUMEHIOIMMX (Hopmy
M3YYCHHBIX TE€OMETPUUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (UTYp, NPUMEPHI
PaBHBIX U CHMMETPUYHBIX DUTYD.

N3o0paxkath ¢ MOMOIIBIO ITUPKYJIS, JUHEUKH, TPAHCTIOPTUPA HA HEJTMHOBAHHOU
W KJeT4aTo Oymare U3ydeHHbIe IUIOCKHE TeoMeTpuYeckue Qurypsl u
KOH(HUTyparuu, CHMMETPUYHBIE (PUTYPBHI.

[Tonp30BaThCS TEOMETPUUECKUMH TOHATUSIMHU: PABEHCTBO (UTYDP, CUMMETPUS,
UCIIOJIb30BaTh TEPMHUHOJIOTUIO, CBSI3aHHYIO C CUMMETPUEH: OCh CUMMETpPHH, IICHTP
CUMMETpPHH.



HaxonnuTh BENWUYMHBI YIJI0B U3MEPEHHUEM C MOMOLIBIO TPAHCIIOPTHUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYUHBI, ITOJb30BATHCA NPU PEUICHUU 3aad IpagyCHOU Mepom
YIJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIIOM YTJIBI.

BblUuCHATE IIMHY JIOMaHOW, IIEPUMETP MHOIOYTOJBHUKA, IIOJIB30BATHCS
€AVMHUIAMU U3MEPEHUs JUIMHBI, BBIPAKATH OJHU €AVHUILBI U3MEPEHMSI JUIMHBI Yepe3
Ipyrue.

Haxomute, ncnone3yst 4epTEXKHbIE HHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMS
TOYKAMH, OT TOUYKH 10 IPSIMOM, JUIMHY ITyTH HAa KBaIPaTHOM CETKE.

Boruncnate  miom@anb  QUIyp, COCTaBIEHHBIX M3  MPSIMOYTOJIbHHUKOB,
UCIOJIb30BaTh pa30MeHNe Ha MPSIMOYTOJIbHUKHU, HA paBHbIE (PUIYpbl, JOCTPAUBAHUE
10 MPSMOYTOJIBHUKA, IOJb30BaThCA OCHOBHBIMM E€IMHULAMH W3MEPEHUs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHE.

PacniozHaBaTh Ha MOJEISAX U M300pAKEHUSAX NHpPaAMUAY, KOHYC, LMIMHID,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N306paxaTh Ha KJIeT4aToil Oymare nIpsIMOYTOJIbHBIHN Mapaienenumnes,.

Boruucnsate 00bEM NMPSAMOYTOIBHOTO Napajiesienunena, Kyba, Moib30BaThCA
OCHOBHBIMU €IUHUIIAMU U3MEPEHUS 00BEMA;

Pemare HeCIIOKHBIE 3aJayd Ha HAXOXKICHHUE I'E€OMETPUYECKUX BEIIMYMH B
[IPAKTUYECKUX CUTyaLUAX.

6 KIIACC
Ne KosauuyecTBo 4yacoB DJIeKTPOHHbBIE
HaumenoBanue pa3jaesioB Konrposnr IIpakrny  (uuppoBbie)
n/ U TEM NIPOrpaMmmbl Bcero HBIE ecKue 06pa30BaTeJILHbIe
n padoThI padoThI pecypcel
bu6anoreka LIOK
1 HatypanbsHble uncna 30 1 0 https://m.edsoo.ru/7f4147
36
Harnsignas reomerpust bubmorexa I[JOK
2 prot 7 0 0 https://m.eds00.ru/7f4147
[Tpsimble Ha TITOCKOCTH 36
bubnunorexa LIOK
3 Hpobu 32 1 1 https://m.edsoo.ru/7f4147
36
bubnunorexa LIOK
Harnsignast reometpus.
4 6 0 1 https://m.edsoo.ru/7f4147
Cummerpus
36
bubanoreka [JOK
5 BeipaxkeHus ¢ OykBamu 6 0 0 https://m.edsoo.ru/7f4147
36
6 Harnsimaast reometpust. 14 1 1 bubnmnorexa [JOK
@urypsl Ha MIIOCKOCTH https://m.edsoo.ru/7f4147
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36
[TosmokuTenbHELIE U Bubmorexa IIOK
7 40 https://m.edsoo.ru/7f4147
OTPUIATEIILHBIC YUCIIa 36
bubnunorexa LIOK
8 [IpencraBnenue 1aHHBIX 6 https://m.edsoo.ru/7f4147
36
0 bubnunorexa LIOK
arJisiIHasi TeOMETPHSL.
9 9 https://m.edsoo.ru/7f4147
®Durypsl B MpOCTPAHCTBE 36
bu6nmoreka [IOK
I1 , 0000 ,
10 OBTOPEHHE, ODODBIICHHIE 20 https://m.edsoo.ru/7f4147
CUCTEMATH3ALUS
36
OBILIEE KOJIMYECTBO 170

YACOB I10 ITPOIT'PAMME
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