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HHOACHUTEJIBHAS 3AIIMCKA

[TpuopuTeTHBIMU LIETIMU OOYUEHHSI MAaTEMATHUKE B 5—6 Kiaccax sBISIOTCA:

e TpoAoKEHHE (OPMUPOBAHMUS OCHOBHBIX MAaTEMaTHUYECKUX TMOHATUHN
(uucno, BeNMYMHA, TeoMeTpuueckas (¢urypa), 00ecrneurBarOlUX
IPEEMCTBEHHOCTh M TMEPCHEKTUBHOCTh MaTeMaTUYECKOro 0Opa30BaHUs
oOyyJarommxcs;

e pa3BUTHE  HHTEJUIGKTyaJIbHBIX M TBOPYECKUX criocoOHoOCTEN
oOy4arouMxcs, IO03HABAaTENbHONM  AKTUBHOCTH,  HCCIEI0BATEIbCKUX
YMEHH, HHTEpeca K U3Yy4EHHIO0 MaTEMAaTUKH;

e TOJBEJCHHE O0YYAIOIIMXCS HAa JOCTYIHOM JIJIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYXKAFOIIEro MUPA;

e (opmMupoBaHue (QPYHKIMOHAJIBHOM MaTeMaTUYE€CKOM  I'PaMOTHOCTH:
YMEHUS paclo3HaBaTh MaTeMaTUyecKrue OOBEKThI B PeabHBIX )KMU3HECHHBIX
CUTYyallUsIX, NPUMEHATh OCBOCHHBIE YMEHMS [UIsl PELICHUS IPaKTHUKO-
OpPUEHTUPOBAHHBIX 3a]]a4, UHTEPIPETUPOBATH MOJYy4ECHHBIE PE3YIbTAThI U
OLICHMBATh UX HAa COOTBETCTBHUE IPAKTUUECKON CUTYaIUU.

OcCHOBHBIE JIMHMM COJIEp)KaHUSA Kypca MaTeMaThuku B 5—6 Kimaccax —
apumeTnyeckass U TEeOMETPUYECKas, KOTOpbIE pa3BHBAIOTCA MapajUIENbHO,
KaX/1asi B COOTBETCTBHM C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBHUCUMO OJIHA OT
OPYroi, a B TECHOM KOHTaKTE€ W B3aMMOJCUCTBUU. Takke B Kypce MaTeMaTHUKHU
IPOMCXOANUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATEIbHON CTAaTUCTUKH.

N3ydenue aprupmMeTHyecKoro maTeprana HaYMHAETCA CO CHUCTeMaTH3aluu U
pa3BUTHS 3HAHUN O HATYPAIbHBIX YHUCIAX, MOJYYEHHBIX HA YPOBHE HAYAJILHOTO
obmiero oOpazoBanusi. [Ipyu 3TOM COBEpIICHCTBOBAHME BBHIYMCIUTEIBHON TEXHUKU
1 (QOpMHpPOBaHHE HOBBIX TEOPETUYECKUX 3HAHUN COYETAETCS C pa3BUTHEM
BBIUMCIIUTEIBHON KYJIbTYPHl, B YACTHOCTH C OOYyYE€HHEM MPOCTEHIINM mpuémMam
IPUKUIKA U OLICHKM pE3YJIbTATOB BBIYMCICHUM. M3ydeHue HaTypajabHBIX YHUCEN
npojoipkaeTcss B 6 Kiacce 3HAKOMCTBOM C HauyalbHBIMU IMOHSTHSIMH TEOPUU
JEIAMOCTH.

Hauano u3yueHus OOBIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5
KJIacCy. DTO TMEPBbI ATal B OCBOCHUH JIPOOEH, KOria MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJI€IMH, MOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHre 0OBIKHOBEHHBIX
apo0ell B MOJHOM O0BEME MPEIIIECTBYET HU3YUEHHMIO JNECSATHUHBIX IpOOEH, uTo
1enecoo0pa3Ho € TOYKUA 3pEHUsl JIOTMKUA HW3JIOKEHHSI YHCIOBOM JIMHMM, KOTAa
npaBuia JIEHCTBUH C JIECATUYHBIMU JApOOSMHU MOXXHO OOOCHOBAaTh YK€
U3BECTHBIMU QJITOPUTMAMHM BBITIOJTHEHUS IEUCTBUM C OOBIKHOBEHHBIMH JPOOSIMHU.
3HAKOMCTBO C JECSTHUUYHBIMHU JAPOOSMH PACIIMPUT BO3MOKHOCTH ISl TOHUMAaHUS
00 y4aIOLUMUCS MPUKIIAJTHOTO MPUMEHEHHS] HOBOW 3alUCH MPU U3YUEHHUH JPYTUX



MPEIMETOB M IPHU NPAKTUYECKOM HMCHONb30BaHUU. K 6 KilacCy OTHECEH BTOPOM
Talm B M3YYEHUM JpoOei, TI/Je MPOUCXOAUT COBEPILIECHCTBOBAHUE HAaBBIKOB
CpaBHEHHMSI W TIpeoOpa3oBaHusl JpoOed, OCBOCHHE HOBBIX BBIYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAaHUE TEXHUKH BBIUMCIECHUN, B TOM YHCIE 3HAUYCHHUU
BBIPQXKEHUM, COJEP)KAIINX U OOBIKHOBEHHBIE, U JIECSITUUHbIE IpOoOU, YCTAaHOBJICHUE
CBSI3€M MEXAYy HUMH, pACCMOTPEHUE MPUEMOB PEILLIEHUs 3aa4d Ha ApoOu. B Hauane
6 KJ1acca MPOUCXOINUT 3HAKOMCTBO C IIOHSTHUEM ITPOLIEHTA.

OCOOCHHOCTBIO HW3YYEHHS TOJOXKUTEIbHBIX UM OTPULIATEIbHBIX YHCENT
ABJIAETCA TO, YTO OHM TaK)XK€ MOT'YT pacCMaTpUBaThCs B HECKOJbKO 3TaroB. B 6
KJlacce B Hayayue u3ydeHHus TeMbl «IlonoXKuTenapbHble M OTPHULIATENIBHBIE YHCIIA»
BelIesieTcs noarema «lLlenble uuncna», B paMkKax KOTOPOM 3HAKOMCTBO C
OTPULIATEIbHBIMU ~ YHUCIAMU M JCHCTBUSIMHU C  IOJOKUTEIbHBIMH U
OTPULATENbHBIMA YHMCIAMHA MPOMCXOAUT HAa OCHOBE COJAEPKATENBHOIO MOAXOAA.
DTO0 MO3BOJIET HA JOCTYITHOM YPOBHE ITO3HAKOMUTBH OOYUAIOLIUXCS MPAKTUYECKH
CO BCEMHU OCHOBHBIMU MOHSATHSIMU TEMBI, B TOM YUCJIE U C IPABHJIAMH 3HAKOB IIPH
BBIIIOJIHEHUN apU(PMETUUECKUX IeHcTBUM. V3ydeHue palnOHAJIbHBIX YHUCENl Ha
STOM HE 3aKOHYMTCS, a OyAeT MPOAOIKEHO B Kypce areOpsl 7 Kiacca.

[Ipn oOydyeHHM pPELICHHIO TEKCTOBBIX 33Jad B 5—6 Kjaccax HCIOJIb3YIOTCS
apupmMernyeckue npuémsl peuierus. [Ipu orpaboTke BRIYMCIUTEIBHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJauM CIEAYIOIIMX BUIOB: 337a4d Ha
JIBW)KEHHE, HA YacTH, Ha IOKYIKH, Ha padoTy M MPOU3BOAMUTEILHOCTh, Ha
IPOIIEHTHI, HAa OTHOIIEHUS U nponopuun. OOyyaroumecs: 3HaKOMATCS ¢ MPUEMaMU
pelieHusl 3a1ady  nepedopoM BO3MOXKHBIX BAapUAHTOB, YydaTcsi padoTaTh C
uHdOpMaIuen, mpeacTaBIeHHOW B hopMe TaOJIUIl UITU AUATPaMM.

B  nporpamme  yueOHOro kypca «MaremaTtuka»  MPEeAyCMOTPEHO
(dopMHUpoBaHUE MPOMENEBTUYECKUX alNredpanueckux mnpeacTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOI'O 4YHCiIa B 3aBHCUMOCTH OT MaTeéMaTH4YEeCKOr0 KOHTEKCTa
BBOJIUTCSL TOCTENEHHO. ByKBEHHas: CUMBOJIMKA IIMPOKO MCIOJIb3YETCS MPEXKIe
BCEr0 ISl 3allMCU OOIIMX YTBEPXKIACHHM W MpEeAsIOKeHUM, (OopMyll, B YaCTHOCTH
JUI BBIYMCIIEHHS] TEOMETPUUECKUX BEIMYNH, B KAUECTBE «3aMECTUTEIS YHCIA.

B mporpamme yueOHOoro kypca «Martematukay NpeICTaBI€HA HarJsaHAs
reoMeTpus, HaIpaBJICHHAS Ha  pa3BUTHE 00pa3Horo MBIIUIEHUS,
IPOCTPAHCTBEHHOI'0 BOOOPaXKEHUS, N300pa3uTEIbHBIX YMEHUNA. DTO BaXKHBIN 3Tal
B M3yYEHUU TE€OMETPUU, KOTOPHIA OCYILECTBIIECTCS HA HAIVISIHO-TIPAKTUYECKOM
YPOBHE, ONHpPAETCs] Ha HArjasAHO-00pa3HOe MbIIIeHHE oOydaromuxcs. bonpias
pOJb  OTBOAMTCS  MPAKTUYECKOW  NIEATENbHOCTH, ONBITY, OSKCIEPUMEHTY,
MozenupoBanuio. OOydaromuecs: 3HAaKOMSTCS C TEOMETPUUYECKUMH (Urypamu Ha
IUIOCKOCTH M B TPOCTPAHCTBE, C MX MPOCTEHIIMMHM KOHQUTYpaLUUsIMH, ydarcs
n300paxkaTh UX HA HEJIMHOBAHHOM W KileT4aTol Oymare, pacCMaTpUBaIOT MX



IPOCTEUIINE CBOWCTBA. B mponecce uM3ydeHUs HarJBIAHOW TE€OMETPUU 3HAHUS,
NOJy4YeHHbIE OOY4YaloIMMUCA Ha YpPOBHE HayalbHOro oOOIIEro oOpa3oBaHUS,
CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY IJIaHYy B 5—0 Kiaccax H3ydaeTcss MHTETpUPOBAHHBIN
npenMer «MaTemaTuka», KOTOpBIM BKIIOYaeT apudMETHUecCKHuil Marepuan u
HarJSIJHYI0 TE€OMETPHIO, a TaKKe MPOMNEAEBTUYECKUE CBEICHUS U3 aiureOpsl,
AJIEMEHTHI JJOTMKH U Hayaja OMUCaTENbHOW CTATUCTUKMU.

Ha u3yuenne yuebHoro kypca «Maremaruka» orBoautcs 340 yacoB: B 5
kiacce — 170 gacoB (5 wacoB B Hexaenmwo), B 6 kiacce — 170 yvacoB (5 yacoB B
HEJIEIIO0).



COIAEPXAHUE OBYUYEHUA

5 KIIACC

HarypajbHble 4YHUCJIa U HYJIb

Harypansnoe uwucno. Psg nartypamenbix umcen. Yucno 0. Mzobpaxenue
HATypaJIbHBIX YMCEJ TOYKAMU Ha KOOPAUHATHOMN (YMCIIOBOM) MPSIMO.

[To3unmonHas cucremMa cuuclieHus. Pumckas Hymepauus Kak IpUMEp
HETO3ULIMOHHON CUCTEMBI CUYUCIICHUS. [eCaTUYHAs CUCTEMA CUHUCIICHUS.

CpaBHEHME HATypaJbHBIX YKCEJ, CPABHEHUE HATYPAJIbHBIX YMCEI C HYJIEM.
CnocoObl cpaBHeHMsI. OKPYTIIEHHE HAaTYpaJbHBIX YUCEIL.

CnoxxeHue HaTypaJIbHbIX YMCEN, CBOMCTBO HYJS MPU CIOKEHUU. Boluntanue
KaK JeicTBUE, 00paTHOE CIOKEHHUIO. Y MHOKCHHE HATYPaJIbHBIX YHCEIN, CBOMCTBA
HyJIS W €AWHUIBI Tpu yMHOXKeHWHU. Jlenenme Kak peiicTBue, oOpaTHOE
YMHOKEHUI0. KOMIIOHEHTHI 1€MCTBUM, CBI3b MEXAy HUMU. [IpoBepka pe3ynbprara
apudmeTndeckoro aeicTBusd. llepeMecTuTeNbHOE W COYETATEIHLHOE CBOMCTBA
(3aKOHBI) CIIOKEHHSI M YMHOXEHHUSA, paclpeAeUTeIbHOE CBOWCTBO (3aKOH)
YMHOXECHHS.

Hcnons3oBanue OykB 1151 0003HAUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apuU(PMETUUECKUX TCUCTBHI.

Jlemurenn W KpaTHbIE 4YMCA, Pa3l0XKEHHE HAa MHOXHUTEnW. [IpocTeie u
cocraBHble yncna. [Ipu3naku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

CreneHb ¢ HaTypajdbHBIM I[IOKA3aTE€JIEM. 3alUCh YUCIA B BHUJE CYMMBI
pa3psAIHbIX ClIAraeMbIX.

UucnoBoe BbIpaxkeHUE. BpruucieHne 3HAYEHUNM YMUCIOBBIX BBIPAXKEHUM,
MOPSANOK  BBINIOJIHEHWS ~ ACUCTBUM.  MCmoib30BaHWME  IIPU  BBIYMCICHUAX
NEPEMECTUTENILHOIO M COYETATENIbHOIO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOKEHUS, PACPENEIUTENBHOTO CBOMCTBA YMHOKEHUS.

Jpoon

[IpencraBienne o nApoOM Kak Crmoco0e 3amuCH YacTh  BEITUYHHBL
OObikHOBeHHBIE ApoOu. IIpaBuibHBIE W HeENmpaBWIbHBIE ApoOH. CMelraHHas
Ipo0b, TpEACTaBICHUE CMEIIaHHOW JpoOW B BHJIEC HEMPABWILHONH ApoOW W
BbIJICJICHUE 1IeJI0OM YacTu 4YMciia U3 HenpaBWIbHOU apodu. M3o0pakenue apoodeit
TOYKaMH Ha YUCI0BOU mpsiMoi. OCHOBHOE CBOMCTBO apodu. CokpalieHue Jpooei.
[IpuBenenue npodu K HOBOMY 3HaMeHareno. CpaBHEHUE APOOEil.

CrnoxxeHue U BbIYMTAHUE OpoOeil. YMHOXKEHHE U JelieHue apo0eii, B3auMHO
oOpatHble Apoou. HaxoxkaeHue 4acTu 1eJIoro U LEeJIoro Mo €ro 4YacTHu.

Hecsatuunas 3anuck apoOeii. [lpencraBieHue necaTudHON IpoOU B BUIIE
OObIKHOBEHHOH. WM300paxeHue MAECATUYHBIX JpoOe TouykaMH Ha YHCIOBOM
npsimoii. CpaBHEHHUE AECITHYHBIX TPOOEH.



Apudmernueckue HOEUCTBUA C JECATUYHBIMU JApo0siMu. OKpyriieHue
JECSITUYHBIX IpO0eii.

PemieHne TeKCTOBBIX 3a7a4

Pemenue TeKCTOBBIX 3agady  apu(METHUECKMM crocoOooM. Pemienue
Joruyeckux 3anad. PemeHue 3amau mepeOOpoM BCEX BO3MOXHBIX BApHUAHTOB.
Hcnonb3oBaHue npu pelieHuy 3a1ad TabJIull U CXEM.

Pemenue 3amauy, coaep)Kalux 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIMYMHBIL:
CKOpPOCTb, BpEMs, pacCTOSHUE, II€Ha, KOJWYECTBO, CTOMMOCTb. EIuHUIEI
U3MEpEHUs: Macchl, 00bEMA, LEHBI, PACCTOSHUSA, BPEMEHH, CKOpOCTH. CBS3b
MEXAY €IMHUIIAMU U3MEPEHUS KaXK10M BETUYHMHBI.

Pelienne 0CHOBHBIX 3a/1a4 Ha APOOU.

[IpencraBnenre JaHHBIX B BUJE TaOIMII, CTOJIOUYATHIX TUATPaMM.

Harusignas reomerpus

Harnansele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTpE30K, JIyY, YroJ, JIOMaHasi, MHOIOYT'OJIbBHUK, OKPYKHOCTb, KpyT. YT0. IIpamoi,
OCTPBIN, TYIION U PA3BEPHYTHIN YIJIbI.

JnuHa oTpe3ka, METpUYECKUE €AUHULBI JUIMHBL. [[T1MHA JTOMaHOU, nepUMeTp
MHOTOyroJibHHKa. M3MepeHre u MoCTpOeHUE YIriIoB ¢ TOMOUIBI0 TPAHCIIOPTHUPA.

Harnsansle mpenctaBieHus O (QUIrypax Ha IJIOCKOCTH: MHOTOYTOJIbHHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYrOJIbHUK, O PABEHCTBE QUTYP.

N300paxenue ¢uryp, B TOM 4Yucie Ha kierdatod Oymare. Iloctpoenue
KOH(pUTyparuii U3 yacTed NMpsMOi, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KJIETYATOU
Oymare. Mcnonb30BaHye CBOWCTB CTOPOH U YIJIOB MPSMOYTOJIbHUKA, KBAApaTa.

[Inomans NOpSMOYroJbHMKA M MHOTOYIOJIBHMKOB, COCTaBJICHHBIX U3
OpSIMOYTOJIbHUKOB, B TOM uHciie (puryp, n3o0pakx€HHBIX Ha KieTdyarod Oymare.
Enuuunel n3mepenus mionaim.

Harnsansle mpeacTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN
napajsienenumnen, — kKyO, — MHororpaHHuku.  M3o0paxeHue  mpocTerimx
MHOrorpanHukoB. Pa3Béprkum kyOa u mnapamnenenunena. Cosnanue Mojenen
MHOTOI'pPaHHUKOB (M3 OymMaru, MpoBOJIOKH, MJIACTHIIMHA U APYTHX MaTEpHAIIOB).

OO0bEM MPSMOYTOJILHOTO TMapajenenunena, kyoa. EauHunbsr usmepeHus

00BéMa.
6 KJIACC

HarypanbHble ynciaa

ApudmMernueckre IEHCTBUS C MHOTO3HAYHBIMU HaTypalbHBIMH YHUCIAMH.
UucrnoBble  BBIpAXEHUS, TOPSIOK  JIEWCTBHI, HMCIOJb30BAHHE  CKOOOK.
Hcrnonp30BaHne mnOpH BBIYUCIEHUAX MEPEMECTUTEILHOIO UM COYETATEIBbHOIO
CBOMCTB CJIO)KEHUS W YMHOXKEHHS, PaCIpPEIEIUTEIbHOIO CBOMCTBA YMHOYKEHHS.
OkpyriieHre HaTypaJIbHbIX YUCE.



Jlenutenu m KpaTHBIC YUCIIA, HAUOOJBITUN OOITUI ETUTENIh U HAMMEHBITICE
oO1ree KkpatHoe. JleMMMOCTh CyMMBI U Ipou3BeieHus . JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 J1poOb, OCHOBHOE CBOMCTBO JpOOH, COKpalleHUe IapoOeH.
CpaBHeHue ¥ yropsijourBanue apooeil. Pemenue 3a1au Ha HaAXOXKIEHUE YaCcTH OT
[EeJoro | IeJoro mo ero vactu. J[poOHOe dYuCiIo Kak pe3ysbTar JeJIeHUs.
[IpencraBienue AecATUYHON poOU B BUAE OOBIKHOBEHHOW JIPOOU M BO3ZMOKHOCTH
Ipe/icTaBlIeHUsT OOBIKHOBEHHOM JApo0u B BHUJE JAeCATUYHON. JlecsTuanbie Apodu u
MeTpuyeckas cuctema mep. Apudmernueckue NeMCTBUS U YUCIIOBBIC BBIPAKCHUS
¢ OOBIKHOBECHHBIMHU M JIECITUIHBIMHU JPOOSMHU.

OtHouenue. [leneHnwe B JaHHOM OTHOUIEHMH. Maciitad, Oponopius.
[IpuMenenune nponopur Npy peeHny 3a1ad.

[TonsiTue mpouenTa. BelunuciaeHue nponeHTa OT BEIUYUHBI U BEJIMYUHBI 110 €€
IPOLEHTY. BbIpakeHue MpoIeHTOB AECATUYHBIMHU ApoOsimu. Perienue 3amau Ha
MPOLIEHTHI. BhIpaskeHre OTHOIICHUS! BEJIMYUH B IPOLICHTAX.

IHonoxure/ibHbIE M OTPULATEIbHbIC YU CJIA

[TonoxurenpHble U OTpULlaTENbHBIE yucna. Llenple yncna. Moaynb 4ucha,
reoOMEeTpUYECKass HUHTepIpeTanuss Moayias uucia. HWM3o0pakeHue uucen Ha
KOOpJIWHATHOW  mpsAMoM.  YucnoBele  mpomexyTrkd. CpaBHEHHE  YHUCEI.
Apudmernyeckue AeHCTBUS C MOJOKUTEIBHBIMU U OTPULIATEIIbHBIMU YUCIIAMHU.

[IpssMoyroJsibHasE cucTeMa KOOpJAMHAT Ha IJIOCKOCTU. KoopAuHAThl TOUKH Ha
IJIOCKOCTH, abcuucca u opauHara. [loctpoenne Touek U GUryp Ha KOOPJAUHATHOM
MJIOCKOCTH.

BykBeHHBbIe BbIpa:KeHUS

[Ipumenenue OykB g 3allUCH  MaTeMaTUYECKUX  BBIPAXKEHUU U
npennoxennii. CBoiicTBa apuMETHUECKUX NEUCTBHUI. ByKBEHHBIC BBIpAXEHUS U
YUCJIOBBIE TOJACTAHOBKM. DByKBEHHBIE pPaBEHCTBA, HAXOXKJECHUE HEU3BECTHOIO
KOMIIOHEHTa. PopMyibl, (HOpMysbl MEepuMeTpa U IUIOMIAIN MPSMOYToJbHUKA,
KBaJipaTa, 00bEMa napasuiesenunena u Kyoa.

Pemenne TeKCTOBBIX 32124

Pemenne TekCcTOBBIX 3ajady  apudmMeTHueckuMm crocoboM. Pemienwue
JIOTUYECKUX 3a/1a4. PernieHue 3amau nepedbopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemienne 3agad, coaepKalluX 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIWYUHBIL:
CKOPOCTb, BpeMH, paccTosiHue, 1[CHA, KOJIMYECTBO, CTOUMOCTH,
IPOU3BOJIUTEILHOCTD, BpeMsi, 00bEM paboThl. EAMHUIEI H3MEpeHHs: MaccChl,
CTOMMOCTH, pPAacCTOSIHUSI, BpPEMEHH, CKOpPOCTH. CBs3b MEXIAy €IUHUIAMU
U3MEPEHUS KaXKI0U BEJIMUUHBI.

Pemiennie 3amady, CBSI3aHHBIX C OTHOLIEHHUEM, MPONOPUUOHATBHOCTHIO
BEJIMYUH, MIPOIICHTAMHU; PEIICHUE OCHOBHBIX 3aJ1ay Ha IpOOU U TPOIEHTHI.



OneHka M TPUKUAKA, OKpyrieHue pesynbrara. CocraBieHHe OyKBEHHBIX
BBIPAXKCHU 110 YCJIOBUIO 3a7a4U.

[IpencraBienrue JaHHBIX C TMOMOIIbIO Tabmuil u auarpamm. CronOyaThie
JIarpaMMBbl: YTEHUE U ITOCTpOeHUE. UTEHNE KPYroBbIX JUarpaMM.

Harasinnasi reomerpus

Harnanuele npencraBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4d, yroJj, JIOMaHasi, MHOIOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYT OJIbHUK,
OKPYKHOCTb, KPYT.

B3anmMHOE pacnosio)keHue JByX MOPsIMBIX HA IUIOCKOCTH, IapajjieibHbIe
IpsIMbIE, TEPIEHAUKYISPHbIE TpsMble. M3mMepeHne pacCTOAHUN: MEXIy ABYMs
TOYKaMHM, OT TOYKH 10 IPSIMOM, JUIMHA MaplIpyTa Ha KBaJAPAaTHOU CETKE.

N3MmepeHne W MOCTPOEHUE VYIJOB C MOMOULIBIO TpaHCIOpPTUpA. Buibl
TPEyrOJIbHUKOB: OCTPOYT'OJIbHBIN, IPSAMOYTOJIbHBIN, TYNOYTOJIbHBIM,
pPaBHOOEIPEHHBIMN, PaBHOCTOPOHHUM. YeThIpEXYroIbHUK, TIPUMEPHI
YETBIPEX YT OJIbHUKOB. [IpAMOYroNbHUK, KBAAPAT: UCIOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, nuaronaneil. M3oOpaxkeHue reomerpuueckux (Uryp Ha HEIMHOBAHHOMU
Oymare ¢ WUCHOJb30BAaHUEM LHUPKYJS, JUHEHKH, YroJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha KieTyaTon Oymare.

[lepumerp MHoroyronbHuka. [loHsTue momanu QUIypbl, EAUHUIBI
n3Mepenus miomanu. [Ipubnmxénnoe naMepenue miomanm Guryp, B TOM 4ucie
Ha KBajipaTHOU ceTke. [IpubmmkEHHOE M3MEpeHre TTMHBI OKPY>KHOCTH, TUIOIIAIN
Kpyra.

CumMeTpus: HEHTpAJIbHAs, OCEBAs U 3€pKaJIbHAsi CHMMETPHH.

[TocTpoeHue CUMMETPUIHBIX PUTYD.

Harnsaneie IIPEACTABIICHUS 0 MTPOCTPAHCTBEHHBIX durypax:
napajieNienumes;, Kyo, mpu3Ma, MUpaMuaa, KOHYC, IWIMHIAP, map u cdepa.
N306paxkenue npoctpaHcTBEHHBIX Guryp. [IpumMepsl pa3BEPTOK MHOTOrpaHHUKOB,
mWIMHApa U KoHyca. Co3gaHue Mojenell MpOoCTpaHCTBEHHBIX (uryp (u3 Oymarm,
ITPOBOJIOKH, TUIACTUJIMHA U JPYTHX MAaTEPUAIIOB).

[Tonsitue o00BEMaA, equHUIBI U3MepeHus o00bEMa. OOBEM NPSIMOYTOJIHLHOTO
napasuiesenumnena, Kyoa.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBbI
YYEBHOI'O KYPCA «<MATEMATUKA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Ppe3yabTaTbhl OCBOCHHUS MPOrpaMMbl  y4eOHOro Kypca
«Maremartnkay XapakTepru3yrTCs:

1) maTpruoTHYECKOEe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpPECa K MPOLUIOMY UM  HACTOALIEMY POCCHUCKOU
MAaT€MaTUKH, I1EHHOCTHBIM  OTHOLIEHHMEM K JOCTHKEHHMSIM  POCCHUUCKHUX
MAaTE€MAaTHKOB U POCCUMCKOM MATEMATUYECKOW MIKOJIBI, K HMCIOJIb30BAHUIO 3THUX
JIOCTHXKEHU B IPYTHX HAayKax U MPUKIAIHBIX chepax;

2) rpakJIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIMOJHEHHUIO O0SI3aHHOCTEN rpakJaHWHA U pealin3alliu €ro
npaB, TMPEACTaBICHUEM O MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SABICHHUH, MPONENYp TPaKIaHCKOro oOmiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTHIO K 00CYXKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM MPUMEHEHUEM JOCTH)KECHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX MPUHIUATIOB B JICSITEILHOCTH YUYEHOTO;

3) TpyA0BOE BOCTIMTAHHE:

YCTaHOBKOW Ha AaKTUBHOE Y4YaCTUE B PEIICHUHA MPAKTHYECKUX 3a]ad
MAaTeMaTH4YECKOW HaIPaBJICHHOCTH, OCO3HAHUEM BAaXXHOCTM MaTEMAaTHYECKOTO
o0pa3oBaHusl Ha MPOTSHKEHMHM BCEH JKU3HU JJIA YCHEHNIHOW MpogecCHOHaNbHOU
NEATeIbHOCTH U Pa3BUTHEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAILHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUTAHOB C
y4€TOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCTINTAHUE:

CIIOCOOHOCTBIO K OMOIHMOHATHPHOMY M  ACTETHYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/Jau, PEIICHUH, PACCYyX ACHUH, YMEHHIO BUJIETh
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT 0 TO3HAHMSI:

OpUEHTALIMEN B JACATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MIPE/ICTABJICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHsI YEJIOBEKA, MPUPOIBI H
oOIecTBa, MOHMMAaHUEM MAaTeMaTHUYeCKOW HayKu Kak cdepbl YerloBeuecKou
NEATENBHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUIIA3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTUKHA U MAaTEMATUYECKOU KYJIbTYPOM KAK CPEIACTBOM
MO3HaHUS MUpPA, OBJAJACHUEM MPOCTEUIIMMMU HAaBBIKAMU HCCIEA0BATEIbCKOU
NEATENbHOCTH;

6) ¢usmyeckoe BocnmuTaHue, (GOpMHPOBAHHME KYJILTYPbI 310POBbSI H
IMOIMOHATBHOr0 0JIAr 0N Oy Y M



TOTOBHOCTBHIO TIPUMEHSITh MaTEMaTHUYECKUE 3HAHWS B HWHTEpPECax CBOETO
3I0POBBSI,  BEACHHUS  3J0pOBOro  oOpa3a JKM3HHU  (370pOBOE  IIMTaHME,
cOQTaHCUPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryasapHas (usudeckas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa pPeIEKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOT'0 K€ MpaBa JPYroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpUEHTAIlMel Ha MPUMEHEHUE MATeMAaTUYECKUX 3HAHUM JIJIS PelleHUs 3a7ad
B 00JaCTH COXPAaHHOCTU OKPY’KAIOMIeH Cpe/bl, TJIAaHUPOBAHUS TIOCTYNIKOB H
OIICHKM WX BO3MOXHBIX TOCIEJACTBUI JUIsl OKPYXKAIOIIEH Cpebl, OCO3ZHAHUEM
TJI00ATLHOTO XapaKTepa KOJIOTUUECKUX MPOOJIeM U ITyTel WX PelIeHus;

8) amanTamus K M3MEHSIIOIIUMCSI YCJIOBUSAM CONHAJILHOW W MPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSX HEOIMPEACIEHHOCTH, IMOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JI€ATEIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBhCS Y JIPYTUX IO, MpuoOpeTaTh B COBMECTHOM AESTEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIINH U3 OMBITA PYTHUX;

HEOOXOJIMMOCTBI0O B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHUCIE
(GbopMyIHpOBaTh WICH, TIOHATHS, THIIOTE3bI 00 00BEKTAX U SBICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HABaTh JCGUIUTHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEMH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KakK BBI3OB, TPEOYIOMIUN KOHTPMEp, KOPPEKTHPOBATH
PUHUMAEMBbIC PEIICHUS W JeWCTBUS, (HOPMYIMPOBATH W OICHWBATh PUCKH H
NOCIeACTBUA, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbDI

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUs

Ba3oBble JJoruyeckue geicTBus:

e BBIABIATH U XapaKTEpU30BaTh CYIIECTBEHHBIE NMPU3HAKU MaTEMaTHYECKUX
OOBEKTOB, TMOHSTHH, OTHOLICHUH MEXIy MOHATUAMHU, (DOPMYIHPOBATH
OlIpEeNICTICHUs]  MOHATUM, YCTaHAaBIMBaThb  CYIIECTBEHHBI  IPU3HAK
KJacCu(UKaIMi, OCHOBaHUSA g OOOOINEHHS U CPABHEHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN34;

e BOCIpUHUMATh, (opMynupoBaTb U  MPeOOpPa3OBbIBATh  CYKICHUS:
YTBEpAUTEIbHbIE W OTpPULATENbHbIC, €AUHUYHBIC, YACTHBIE U OOUIME,
YCIIOBHBIE;

e BBIIBIKITH  MAareMaTU4YeCKHE€  3aKOHOMEPHOCTH,  B3aHUMOCBSI3M U
npoTuBopeursi B (akTax, AaHHBIX, HAOJTIOJEHUSX U YTBEPKICHUSX,
Ipeaaratb KpUTEPUH JIJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



JIeNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIJIIOUECHNH, YMO3aKJIFOUEHHUI 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTelbCTBA MAaTEMaTHMUECKUX YTBEPXKIACHUM (IpsSMbIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIBHO HECIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAWBAaTh aPryMEHTALMIO, TPUBOJIUTH
MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;
BBIOMpATh CIoOco0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHUs, BBHIOMpaTh Haubolee MOAXOMAUMN ¢ Y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBble ucciaenoBarejbcKkue AeiCTBUA:

UCIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATENbCKHM MHCTPYMEHT TO3HAHUSA,
dbopmynupoBaTh BOMPOCH, (PUKCUPYIOUIME MPOTUBOpEUUe, MpodIeMy,
CaMOCTOATENIbHO ~YCTaHABIMBAaTh HCKOMOE U JaHHOEe, (OPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO MTO3UIUI0, MHEHHUE;

OPOBOJUTH 1O CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEN
MaTeMaTH4IeCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOATENIbHO (OPMYIMPOBATH OOOOUIEHHSI U BBIBOABI MO pE3yibTaTaM
NPOBEAEHHOTO HAOIIOACHUS, HUCCIEAOBAaHUS, OLEHUBATb JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIECHHI;

MPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTAThH
IPEINOJ0KEHHUS O €T0 Pa3BUTUHU B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanuei:

BBISIBJIATh HEJOCTATOYHOCTh U HW30BITOYHOCTH HMH(POpPMAIUU, JAHHBIX,
HEOOXOJIMMBIX JIJIsl PEIlICHUs 3aa4H;

BbIOMpaTh, aHaJIM3UPOBaTh, CHUCTEMATU3UPOBAThb M HHTEPIPETHPOBATDH
UH(OPMAIUIO PA3INYHBIX BUIOB U ()OPM IPEICTABICHUS;

BbIOMpaTh (opMy TNpEACTaBIC€HUS HMHPOPMALMM U WIUIIOCTPUPOBATH
peliaeMble 33JaYyd  CXeMaMH, JguarpaMmami, HWHOW Trpaukoil U UX
KOMOHMHAIUSMUY,

OLICHMBATh HAACKHOCTh HHPOPMALMHM TO KPUTEPUSAM, MPEIT0KEHHBIM
YYUTENIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSITEIBHO.

KoMmmyHuKkaTHBHBIE YyHUBEpPCAIbHbIE YUeOHbIE 1eiicTBUS:

BOCIIPUHUMATH U (POPMYIIMPOBAThH CYXKJECHUSI B COOTBETCTBUU C YCIOBUSMH
U LETSIMU OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PELICHUS
3a/1a4¥, KOMMEHTUPOBATh MOJIYYEHHBIN PE3YiIbTaT;

B XO7Ie OOCYKJIEHHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
poOJIeMBbl, pelraeMoi 3ajjauu, BHICKa3bIBaTh MJICH, HAIIEJICHHBIC HA MOMCK



pellIeHUs, CONOCTaBIATh CBOM CYXICHHS C CYXKICHHSIMH JPYrHX
YYaCTHUKOB JMajora, OOHApYKMBaTh pa3jMuh€ U CXOJACTBO MO3MIIMI, B
KOppeKkTHOU popme popMynnpoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

e TIIPEICTaBISATb  pE3yJbTaThl  pELIEHUS  3aJayH, HKCIIEPUMEHTA,
UCCIIEZIOBAHUS, TIPOEKTA, CAMOCTOATEILHO BBIOMPATh (JOpMaT BHICTYIUICHHUS
C y4€TOM 3a/1au MPE3EHTAUN U OCOOEHHOCTEN ayIuTOpUN;

e TIOHMMATbH W WCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHANBHIyaIbHON
paboTHI TIPU PEIIEHNN YIEOHBIX MAaTeMaTHYECKUX 3a/1a4;

e TPUHHMMATH IIETTb COBMECTHOM AEATEIHHOCTH, TUIAHUPOBATH OpPTaHHU3AIHIO
COBMECTHOW paboThl, pacmpeneisTb BHUIbI paboOT, JdOroBapuBaThCA,
00CYXXIIaTh TPOIECC U pe3yibTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKHUX
JIIOEH;

e yYacTBOBaTb B TPYNNOBBIX Qopmax paboTel (0OCyXkaAeHHs, OOMeH
MHEHUSMH, MO3TOBbIC IITYPMBI U JIPYTHE), BHITTOIHATH CBOIO YacTh PaOOTHI
U KOOPAMHHMPOBATH CBOMU JICHCTBUS C JPYTMMH YJE€HAMH KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOETO BKJaga B OOLIMH MPOAYKT MO KPUTEPHUSIM,
cOopMyITUPOBaHHBIM yIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHUBeEPCaIbHbIe YUeOHbIE NeicTBUS

Camoopranuszanusi:

e CAMOCTOATEJIBHO COCTABISATH IJIAH, AJTOPUTM PEUIEHUS 3aJadd (WIH €ro
4acTh), BBIOMpATh CIMOCOO pEIICHUS C YYETOM HMMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXXHOCTEHM, apryMeHTHpPOBaTh U  KOPPEKTUPOBATH
BapUaHTHI PEIICHUI C Y4ETOM HOBOUM MH(MOpMAIIHH.

CaMOKOHTP0JI1b, SMOIMOHAJILHbI HHTEJLJIEKT:

e BIAJCTh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MpoIiecca M pe3yIbTara
pelleHnsi MaTeMaTHYeCKOM 3a71auu;

e TMpPEABUACTH TPYAHOCTU, KOTOPHIE MOTYT BO3ZHUKHYTH MPU PEIICHUU 3a]a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEIH;

e OIICHUBATh COOTBETCTBHUE pe3yJbTaTa JESITEIbHOCTH MOCTABICHHON e U
YCIIOBUSAM, OOBSCHATh NMPUYUHBI JAOCTUKEHUS WU HEJOCTHXKEHUS IIEIH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY PUOOPETEHHOMY OIBITY.

MHNPEJAMETHBIE PE3YJIBTATDBI
K kxoHiy oOydyeHus B 5 kJjacce OOYyYarOIIMIICS TMOJTYYUT CICAYIOLIUE
PEIMETHBIE PE3YyIbTATHI:
Yuciia v BHIYUCICHUS
[formmMaTe W  TPaBWILHO  yINOTPEOJIATH  TEPMHUHBI, CBSI3aHHBIC  C
HaTypaJbHBIMH YHCIIaMU, OOBIKHOBEHHBIMU U JIECATUIHBIMH JIPOOSMHU.



CpaBHUBAaTh MW YNOPANOYMBAaTH HAaTypalbHbIE YHCIA, CpPAaBHHUBATh B
IPOCTEUIINX CIy4asiX OOBIKHOBEHHbIE APOOH, AECATUYHBIE JPOOH.

CoOoTHOCHUTHP  TOYKY Ha  KOOPAMHATHOM  (YUCIIOBOM)  mpsiMOM ¢
COOTBETCTBYIOILIMM €l YMCIOM U H300pakaTb HaTypajbHbIE YMCIIa TOYKAMHU Ha
KOOPJIMHATHOW (YHUCIIOBOI) IPSIMOIA.

Boinonuare apudmeTnueckue JEHCTBUS C HATypaldbHBIMM YHCIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIINX CITyUasiX.

BbINoaHATE OpOBEPKY, MPUKUIKY PE3YJIbTaTa BHIYUCICHUN.

OKpyrJATh HaTypaJIbHbIC YHCIA.

PenieHnne TeKCTOBBIX 3aa4

Pemate TekcTOBBIE 3amauM apu(METUYECKHM CIOCOOOM M C MOMOIIBIO
OpPraHM30BaHHOT0 KOHEUHOTr0 nmepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemarte 3amaum, copepamiye 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIWYUHBIL:
CKOPOCTb, BPEMSI, PACCTOSIHHE, LIEHA, KOJTUYECTBO, CTOUMOCT.

Hcnons3oBaTh KpaTKue 3alUCH, CXEMBbI, TaOJMIbl, OO0O3HAUYECHUS MpHU
peuieHny 3a1a4.

[lonb30BaTbCsi OCHOBHBIMM  €IWHULIAMH  HW3MEPEHUsS: 1EHbl, Macchl,
paccTosiHUs, BPEMEHH, CKOPOCTH, BbIpaXaTh OJHU E€AWMHULBI BEIUYUHBI YeEpe3
Ipyrue.

W3BrekaTh, aHAJIM3UPOBATh, OLICHUBATh WH(OPMAIUIO, MPEACTABICHHYIO B
Tabmuie, Ha cTojaOYaTOW JMarpaMMme, HWHTEPIPETUPOBATh MPEACTABICHHbIE
JaHHBIE, UCTIOIb30BATh JAHHBIE MPU PEIICHUH 3a/1a4.

Harasignas reomerpust

[Tosp30BaThCS TEOMETPUUECKUMU MOHATUSAMM: TOYKA, MPSMasi, OTPE3OK, JIyd,
yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh MpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHUpPa, UMEIOMUX (opMy
U3YYEHHBIX T€OMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIVIAMH: BEPILIHMHA, CTOPOHA, C
MHOI'OYTOJIbHUKaMHU: YroJl, BEpIIMHA, CTOPOHA, AWAroHajdb, C OKPYKHOCTBIO:
paguyc, nuameTp, UEHTP.

N300paxkaTh H3ydyeHHBIE TE€OMETpUYECKHuEe (Urypbl HAa HEIMHOBAHHOM U
KJIET4aTON OyMare ¢ MOMOIIBIO [IUPKYIIS U JTUHEHKH.

HaxoauTe NIuHBI OTPE3KOB HEMOCPEIACTBEHHBIM H3MEPEHHEM C ITOMOILBIO
JUHENKH, CTPOUTh OTPE3KH 3alaHHOM JUJIMHBI, CTPOUTH OKPYKHOCTH 33JaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH U YIJIOB MPAMOYTOJIbHUKA, KBajpaTa JUisl UX
NOCTPOEHMS, BBIYMCIICHUS IUIOIAAU U IEPUMETPA.



Beraucnsate mepuMeTp W IUIOMAAh KBajpara, MPSMOYroJibHHUKA, (UTYP,
COCTaBIICHHBIX W3 MPSIMOYIOJILHUKOB, B TOM 4YHUCIE (QUTYp, M300pKEHHBIX Ha
KJIeTUaTou Oymare.

[Tomb30BaThCS OCHOBHBIMH METPUYECKUMH CAUHHUIIAMU HW3MEPECHHS [IJIMHBI,
TUTONIA/IN; BRIPAXKATh OJTHU €UHUIIBI BEIMYMHBI Ue€pe3 IpYTHe.

Pacno3naBare mapanienenumnen, KyO, MCHOIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, PeOpO, TpaHb, W3MEPEHHUS, HAXOIUTh W3MEPEHHUS MapaljiesienuIea,
KyOa.

Boraucnate 00b€M  KyOa, Mapajuielienunena MO 3aJaHHbIM HM3MEPECHHSM,
MOJIL30BAThCS SAMHUIIAMU U3MEPEHUS 00BhEMA.

Pemate HecnoXHBIE 337a4l Ha M3MEpPEHUE T'€OMETPUYECKUX BEIMYMH B
MPAKTUYECKUX CUTYAITUSX.

K xoHmy oOyuenuss B 6 kJjacce OOyd4arolUIUNCS TONYYUT CIEIYIOIINE
MIPEIMETHBIC PE3YJIbTATHI:

Yucsia v BbIYUCTIEHUSA

3HaTh W MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUJAMU YHUCEN U
crocobamMu WX 3aluCH, MEePEXOAWTh (E€CIH ATO BO3MOXKHO) OT OMHOW (POPMBI
3aMKCH YUCTa K IPYTOu.

CpaBHUBATh U YIOPSAIOYHUBATH IEIIbIC YHCIA, OOBIKHOBEHHBIC U JACCATUIHBIC
poOu, CpaBHUBATh YHUCIJIA OJTHOTO U Pa3HBIX 3HAKOB.

BrimonHaTh, codyeTass yCTHbIE M MHChbMEHHBIE MNPUEMBI, apudmeTrueckue
JNEHCTBUS ¢ HATypaJbHBIMH W IIEJBIMH YWCJIaMH, OOBIKHOBCHHBIMH U
JECATUIHBIMU JIPOOSMH, TTOJIOKUTEILHBIMU U OTPUIIATEITLHBIMU YHCIIAMHU.

BeluucnsaTh 3HAYCHWS YHCIOBBIX BBIPAKCHHWH, BBITOJNHATh NPHKUIKY U
OIICHKY pe3yJibTaTa BBIUMUCICHUHN, BBIIOJHATh MPEOOPA30BAHUS  YHCIIOBBIX
BBIPQKEHUW HA OCHOBE CBOMCTB apu(PMETUUECKUX JICHCTBUN.

COOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSMOW C COOTBETCTBYIOIIUM €M
YUCIIOM W HW300pakaTh YHWCJIa TOYKAMU HA KOOPAWHATHOM MPSMOHN, HAXOIUTH
MOJyJb YHCHIA.

COOTHOCUTH TOUKHU B MPSMOYTOJILHOM CHCTEME KOOPJMHAT C KOOpJAUHATAMU
3TOM TOYKH.

OKpyrisaTh Leble Yuciaa W JeCATUYHBIE ApoOU, HAXOIUTh NPUOIMKEHUS
YHUCEJL

YucsoBbie M OyKBeHHbIE BHIPAKEHUS

[TornmaTe 1 yrmoTpeOsaTh TEPMUHBI, CBI3aHHBIE C 3alUCHIO CTEIICHHW YHCIIa,
HAaXOAUTh KBaJpaT W KyO YKCIA, BBIUMUCIATH 3HAYEHUS YHUCIOBBIX BBIPAKECHHM,
COJIEPIKAIIUX CTETICHH.

[Tomp30BaThCs MPU3HAKAMH JCIUMOCTH, PacKIaabIBaTh HaTypajbHbBIC YHCIIA
Ha TIPOCTHIC MHOKHUTEIH.



[Tonb3oBaThCcst MacITaboOM, COCTABIIATH MPOTIOPIIUU U OTHOIIICHHUS.

Hcnonb30BaTh OYKBBI 111 0003HAYEHUS YHUCEN MPHU 3aIIUCH MAaTEMaTHYECKUX
BBIPAXKEHUH, COCTABIISITH OYKBEHHBIC BhIpAXKEHUSI U (POPMYIIbI, HAXOJIUTh 3HAUCHUS
OYKBEHHBIX  BBIPDOKECHHH, OCYIIECTBISAE  HEOOXOAMMBIE  IOACTAHOBKHM U
peoOpa3oBaHUsI.

HaxonuTh HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemrenue TekcTOBBIX 3a1a4

Pemiate MHOTOIIaroBbie TEKCTOBBIC 3a/1a4K apUPMETUUECKUM CIIOCOOOM.

Pemiarb 3amaum, CBsI3aHHBIE C OTHOIIEHUEM, MPOMNOPLUOHATBHOCTHIO
BEJIMYMH, MPOIICHTaAMU, peliaTh TPU OCHOBHBIC 33/1a4u Ha APOOU U MPOIICHTHI.

Pemare 3amaum, coxaepxamue 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIWYWHBIL:
CKOPOCTb, BpeMH, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEILHOCTb, BpeMsi, O00BEM paboOThl, HUCHONB3Ys apupMeTUYECKHe
NEUCTBUS,  OIEHKY, MPUKUAKY, TMOJb30BAThCA  CIUHHUIAMU  H3MEPEHHUS
COOTBETCTBYIOILIMX BEJIUYHH.

CocTaBisaTh OYKBEHHBIE BHIPAKEHUS 110 YCIOBUIO 3a]a4H.

W3Bnekats uHGOpMalMIO, TMPEACTABICHHYIO B TaOiMIlaX, Ha JMHEHHOM,
CTONOYATONM WM KpPYroBOM JaMarpamMmax, HHTEPIPETHUPOBATH IPEICTABICHHbIE
JAHHBIE, UCIIOIb30BaTh JAHHBIE MTPU PEIICHUU 33]1a4.

[IpencraBiaTh MHGOPMALMIO C TTOMOIIBIO TaOIUL, TUHEHHOW M CTOI0YATOM
Jarpamm.

Harasignas reomerpust

[IpyBOoUTH MNpUMEpPHl OOBEKTOB OKPYAIOLIEr0 MHUpPA, HUMEKOMUX (HopMy
U3YYCHHBIX T€OMETPUUYECKUX IUIOCKUX WU TPOCTPAHCTBEHHBIX (DUTYp, MPUMEPHI
PaBHBIX 1 CHMMETPUYHBIX (DUTYP.

N300paxkaTh C TMOMONIBIO IUPKYJSL, JUHEHKH, TpaHCIOPTHpa Ha
HEJIMHOBAaHHOW M KJeT4aroil Oymare wH3y4deHHbIe IUIOCKHE TI'e€OMETPHUECKHE
burypbl U KOHPUTypaIi, CAMMETPUYHbBIE (PUTYPBHI.

[Tomb30BaThCSl  TEOMETPUUECKUMHU  TMOHATUSMHU:  PaBEHCTBO  (uryp,
CUMMETpHS, HCIIOJIb30BaTh TEPMHUHOJOTHUIO, CBSI3aHHYI) C CHUMMETPHUEH: OCh
CUMMETPUH, IIEHTP CUMMETPHUH.

HaxoauTe BeMMYMHBI YIJIOB HM3MEPEHHEM C IOMOILBIO TPAHCIOPTHPA,
CTPOUTH YIJIbl 33JaHHOIN BEJIMYMHBI, [T0JI30BATHCS MIPU PELICHUH 33/1a4 FPalyCHON
MEpOM YIJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBINA, MPSIMOM, Pa3BEPHYTHIM U TYIIOU
YTJIBI.

Bbluucnsath JIIMHY JIOMAHOM, MEPUMETP MHOTOYTOJbHUKA, MOJIb30BaThCs
€AUHUILIAMU HU3MEpPEHUs JUIMHBI, BbIPAKaThb OJHHM E€AUHUIIBI U3MEPEHUS JJIMHBI

qyepes JApyrue.



Haxonutp, ucmons3ys 4epTEXHbIE HHCTPYMEHTHI, PACCTOSHUSA: MEXKIY ABYMS
TOYKAMHM, OT TOUKH JI0 MPSMOM, JUIMHY ITYTH Ha KBAJIPaTHOM CETKeE.

Bbruncnsate 1iomans  Guryp, COCTaBICHHBIX W3 IPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh ~ pa3OMEHHe Ha NPSIMOYrOJbHHUKM, Ha paBHbIE  (UTYPBI,
JIOCTpauBaHUE JO TMPSAMOYTrOJbHUKA, TIOJb30BATbCI OCHOBHBIMU €IMHUIIAMU
MU3MEPEHUs TUIOMIAAN, BBIPAXKATh OJIHU EAMHHIIBI W3MEPEHHs IUIOMAAN Yepe3
apyrue.

Pacno3naBath Ha MOZENAX U U300paKEHUSIX MHUPAMUAY, KOHYC, LMJIHHIP,
UCTIOJIh30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKaA.

N300paxkaTh Ha KJIETYATON OyMare NpsiMOYTOIbHBIN MapaJlIeIeTUIe].

Borancnsate 00bEM MPSIMOYTOJIBHOTO Mapaielenurnena, Kyoa, moib30BaTbes
OCHOBHBIMU €AMHHUIIAMH HU3MEPEHUs1 00bEMA;

Pemars HecnoxHble 3a7aud Ha HAXOXKJIEHHUE T€OMETPUYECKHX BEJIMYHUH B
IPAKTUYECKUX CUTYaIUSX.



TEMATHUYECKOE INTAHUPOBAHHUE

5 KIIACC
KosauyecTBo yacos DJIeKTPOHHBbIE
HaunmeHoBaHue pa3iesioB U TeM ugposbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (mpp )
MPOrpaMMBblI Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
1 Harypanpnblie uncia. JleicTBus ¢ 43 1 bu6moreka IIOK
HAaTypaJIbHbIMU YK CIIAMH https://m.edsoo.ru/7f4131ce
Harnsnnas reomerpus. Jlunuu Ha bu6moreka [IOK
2 12 2
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
3 OOBIKHOBEHHBIE APOOH 48 1 bubmmorexa I[IOK
https://m.edsoo.ru/7f4131ce
4 Harnsgnas reomerpusi. MHOrOyrojabsHUKH 10 1 ng;;;fg;gﬁ}; f4131ce
bu6moreka [JOK
5 0 38 1
Alecamiritbie Apodn https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpust. Tena u Gpurypsl B 9 1 bu6moreka LIOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
7 II 1 1
OBTOpEHIE i 000bLIeHHE 0 https://m.edsoo.ru/7f4131ce
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 170 4 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KJIACC

KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHue pa3aesioB U TeM undposBbie
Ne i/ P KonrTpoasnbie | IlpakTuyeckue (mupp )
MPorpaMmabl Bcero oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl
bu6moreka [JOK
L Hatypanbibie wicra 30 1 https://m.edso0.ru/7f414736
5 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubmmorexa [JOK
MIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6moreka [IOK
3 0 32 1 1
Alpobin https://m.edsoo.ru/7f414736
bu6moreka [JOK
4 H .C 6 1
ATDIATAZ FEOMCTPIA. LANMMETPIA https://m.edso0.ru/7f414736
bu6moreka [JOK
5 B 6
PIP@KCHHA C OyKBav https://m.edso0.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bu6mmotexa IIOK
MIJIOCKOCTHU https://m.edso0.ru/7f414736
bu6moreka [JOK
7 I1 40 1
OJIOJKUTEJIbHBIE U OTPUIIATEIIbHBIC YK CIIa httos://m.edsoo.ru/7f414736
bu6mmoreka [JOK
8 II 6 1
PEACTARICHHE JAQHHbIX https://m.edso0.ru/7f414736
9 Harnsgnas reomerpusi. @urypsi B 9 1 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/7f414736
10 [ToBTOpeHue, 00001ICHHE, 20 1 bu6moreka [JOK
cucTeMaTu3alus https://m.edsoo.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170 5 5



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

YYEBHO-METOJIUYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

* Maremaruka (B 2 yactsx), 5 kinacc/ Bunenkun H.4., )Koxor B.U., YecnokoB A.C.,
Anexcangposa JI.A., HIBapnoypa C.U., AkunonepHoe odmectBo «M3maTenscTBo
«[Ipocaemenue»

* MaTtematuka: 6-if kinacc: 6a30Bblii ypOBEHb: yUeOHUK: B 2 HacTax, 6 kinacc/ Buenkun H. 4.,
Koxos B.W., UecHokoB A.C. u apyrue, AKImoHepHOoe 001mecTBO «M31aTenscTBo
«[IpocBemienue»

METOINUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

» MaTtematuka (B 2 9actsx), 5 kinacc/ Bunenkun H. 5., XKoxos B.U., Uecnokos A.C.,
Anexcannposa JI.A., IIBapnoypa C.1., AkunonepHoe od0mectBo «M3marenbcTBo
«IIpocBeuienue»

* Maremartuka : 5—6-¢ kiacchl : 0a30BbIi YPOBEHB : METOIMUECKOE MTOCOOME K MPEIMETH Oi
oY M34 yueOHukoB o matematuke H. 5. Buienkuna, B. 1. JKoxosa, A. C. UecHOKOBa H
JIp.— Mockaa : [IpocBelienue

» Maremartuka: 6-i kacc: 0a30BbIl YPOBEHB: YUeOHUK: B 2 yacTsX, 6 kinacc/ Bunenkun H. 5.,
Koxos B.U., UecnokoB A.C. u apyrue, Akimonepaoe o0mectBo «/3naTenscTBo

«HpOCBeHICHI/Ie»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://lesson.edu.ru



MNOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISETCS OJAHMM U3 ONOPHBIX KypCOB OCHOBHOrO 0OIIero oOpazoBaHuUs: OHA
o0ecrnieunBaeT U3y4eHHe APYruxX AUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOr0, TaK M TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO JUIA MPOAOIDKEHUS 00pa30BaHUS M B IMOBCEIHEBHON KHU3HH.
Pa3Bute y oOyuaromuxcsi Hay4yHbIX MPEACTABICHUNH O MPOUCXOXKIECHUU U CYIIHOCTH
anredbpanveckux abcTpakuui, crnoco0e OTpa)KeHUS MAaTeMaTH4YeCKOW HayKoW SBJICHUH U
MPOLIECCOB B MpHUpPOAE M OOIIeCTBEe, pPOJIM MAaTEMaTHYEeCKOIO0 MOJCIUPOBAHMS B HAyYHOM
MO3HAHWU M B IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHHMIO HAYYHOI'O MHUPOBO33PEHHS M KauecTB
MBIIIJICHHS, HEOOXOAMMBIX /ISl aJanTalud B COBpEeMEHHOM HH(PpPOBOM oliiecTBe. M3yueHue
anreOppl 00ecreunBaeT pa3BUTHE YMEHUsI HAOMI0AaTh, CPAaBHUBATH, HAXOUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS U BBIBOJBI, (OPMYyIUPOBaTh yTBepkaeHUsA. OCBOCHHE Kypca anreOpsl obecreunBacT
Pa3BUTHUC JIOTUYCCKOI'O MBIIIJICHUSA 06yqa}01111/1xcs[: OHM HUCHOJB3YIOT ACAYKTHUBHBIC U
WHIYKTUBHBIE PACCYXACHHs, 0000IIEHHEe U KOHKPETHU3AIHI0, abCTparupoBaHHE U aHAJIOTHIO.
OOyuenne anreOpe mMpeArnojaraeT 3HAYUTENbHBI O00BEM CAMOCTOATENBHOM NeATEIbHOCTH
o0yJaromuxcs, IO3TOMY CaMOCTOSITENIbHOE peIIeHHE 3aJad  SBISCTCS — peanu3anueit
ACATCIIBHOCTHOI'O IPUHIUIIA O6y‘-I€HI/I$I.

B crpykrype mporpamMmbl y4eOHOTO Kypca «AnreOpa» Al OCHOBHOTO OOIEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHHUMAIOT COJEepIKATEIbHO-METOANYecKnue JuHuu: «YUucna u
BBIUUCIICHUSY, «ANTeOpandeckue BBIPAKCHHS», «YPaBHEHUS M HEPaBEHCTBa», «DYHKIUW.
Kaxxnas u3 3TuX coxepikarenbHO-METOUYECKUX JTUHHUM pa3BUBACTCS HA MPOTHKEHUU TPEX JIET
M3YYEHHUs Kypca, B3aUMOJCUCTBYS C APYTUMHU €ro TUHUsSMU. B xone u3ydeHus yueGHOro Kypca
00y4aromuMCs TPUXOAUTCS JIOTUIECKH PaCcCyXIaTh, UCIOIB30BATh TEOPETUKO-MHOKECTBEHHBII
S3BIK. B CBS3M ¢ 9TUM B mporpamMmy y4eOHOro Kypca «Anredpa» BKIIOYEHB HEKOTOPHIE OCHOBBI
JIOTHKH, TPEJCTaBIEHHbBIE BO BCEX OCHOBHBIX pa3jeflax MaTeMaTH4ecKOro oOpazoBaHMs HU
CMOCOOCTBYIOIIME OBJIAJCHUIO OOYYaIOIIUMKCS OCHOB YHHBEpPCAJIBHOTO MaTeMaTHYECKOTO
si3bika. ConiepikaTenbHON M CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Amredpay sBIseTCs
€ro UHTEIrPUPOBAHHBIN XapakKTep.

Copepxannie nuHUM «Yucna W BBUKCICHHS» CIYKUT OCHOBOM HJsi AalbHEHIIEro
U3YyYEHHUs] MaTEeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOLIMXCS JIOTMYECKOTO MBIIUICHUS,
(1)0pMI/IpOBaHI/II-O YMCHHA II0JIb30BATHCA aJITOPUTMAaMM, a TAKKE HpI/IO6p€TCHI/IIO MPAKTUYICCKUX
HAaBBIKOB, H€O6XOI[I/IMI>IX JJISL HOBCCILHGBHOﬁ )kn3HHU. Pa3sBuTHe IOHATHS O 4YHCIIE Ha YPOBHE
OCHOBHOT'O 00IIero o0pa3oBaHUsl CBSI3aHO C PallMOHAIBHBIMU U UPPALMOHATIBHBIMH YHCIAMH,
(dbopMHpOBaHUEM MPEJICTABICHUNA O JEHCTBUTEIBHOM YHMCIE. 3aBeplIEHHEe OCBOCHMS YHCIOBOM
JIMHUU OTHECEHO K CpeHEMY 00111eMy 00pa30BaHHUIO.

Conepxanne JByX aiureOpanueckux JUHUNA — «AJTeOpanyeckue BBIPAXKEHUS) U
«YpaBHEHHSI M  HEpPAaBEHCTBa»  CIOCOOCTBYEeT  (OpPMHpPOBAaHUIO y  OOydaromUXcs
MaT€MaTUYCCKOro arimiapara, HCO6XO}II/IMOFO Il peII€HUA 3aJad MaTCeMaTHKH, CMEXKHBIX
NPEIMETOB U NMPAaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4. Ha ypoBHEe 0CHOBHOrO 00111ero 00pa3oBaHus
yuyeOHBI  MaTepuall TPYIINUPYETCS BOKPYT  pallMOHANBHBIX  BBIpAKEHUH.  Anredpa
ACMOHCTPHUPYECT 3HAUCHUC MATEMATHUKU KaK A3bIKa JIS IIOCTPOCHUA MATEMAaTHYCCKUX MO}IGJ’IGf/i,
OIMCaHUs MPOLIECCOB U SIBICHUN peallbHOTo Mupa. B 3amaun oOyueHus anredpe BXOIAT TaKxke
JanbHelIee pa3BUTHE aJTOPUTMHUYECKOTO MBILIUIEHUS,, HEOO0XOAMMOro, B YacTHOCTH, IS
OCBOGHHUSI Kypca HH(POPMATHKH, U OBIAJCHHE HAaBBIKAMH JCIYKTUBHBIX PACCYKICHHIM.



[IpeobGpazoBanre CUMBOJBHBIX ()OPM CIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIIOCOOHOCTEH K
MaTeMaTH4eCKOMY TBOPYECTRY.

Copepxanve  (QyHKUIHOHAIbHO-TpapUUECKOW JIMHMM  HallEJIeHO Ha  IMOJy4YeHHE
o0y4aroIuMucs 3HaHUN 0 QYHKIUSAX KaK BaKHEWIIeH MaTeMaTH4eCKOW MOJENH JUIsl OMHCAHUS
U HCCIIEZOBAaHUS Pa3HOOOPA3HBIX MPOILIECCOB M SBJICHUN B mpupoie M oOmiectBe. M3yuenue
MaTepuajia CIOCOOCTBYET Pa3BHTHIO Y OOYYalOIIMXCS YMEHHS HCIHOJIb30BAaTh pa3IUnYHbIC
BBIPA3UTENbHBIE CPEICTBA fA3bIKA MATEMaTUKU — CIIOBECHBIC, CUMBOJIMYECKHE, Tpaduyeckue,
BHOCHT BKJIaJ B (hopMHpOBaHHE MPEICTABICHUNA O POJIM MAaTEMATHKU B Pa3BUTUU IUBUIM3AIUH
Y KYJIBTYPHI.

Cornacno yueOHOMYy miaHy B 7—9 kiaccax wu3ydaeTcst y4eOHBIH Kypc «Anredpay,
KOTOPBIM BKIIIOYAET CJEIYIOIIME OCHOBHBIC DPa3/eibl coaepikaHus: «YHucia W BBIYHCICHUSNY,
«AnreOpanuecKue BRIPAKCHUSY, «Y PABHCHHSI 1 HEPABEHCTBAY, «DYHKIIUNY.

Ha n3yuenue yueObHOTro Kypca «Anredpa» orBoautcs 306 gaco: B 7 kimacce — 102 vaca (3
yaca B Henento), B 8 kinacce — 102 gaca (3 vaca B Henmenmto), B 9 kimacce — 102 gaca (3 vaca B
HEJIEIIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Yucia 1 BLIYHCICHUSA

JlpoOu OOBIKHOBEHHbBIE M JECSATUYHBIC, MEPEX0] OT OJHOW (hOpMBI 3alUCH Apodei K
npyroii. [lonsTHE panMOHANBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPAJOUYNBAHNE PALMOHAIBHBIX
yrcen. Apudmerndeckue ASHCTBHS ¢ palMOHAILHBIMHU YuciIaMu. Penienue 3amad u3 peaabHOR
IIPaKTUKU HA YacTH, Ha JPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelieM: OIpeaesieHHe, Mpeodpa3oBaHne BBIPAKEHUH Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00IbIINX yKced. [IponeHTsl, 3anuch NpoLEeHTOB B BUAE ApoOu U
IpoOu B BUJIE NPOLEHTOB. Tpu OCHOBHBIE 33JjauM Ha IPOLEHTHI, PEIICHUE 3a/lad U3 pealbHON
IIPaKTUKH.

IIpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOXKUTEIHN HATYPAIbHBIX YHCEIL.

PeasibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi ¥ 0OpaTHAast MPONOPIIMOHATEHOCTH.

AnredOpanyeckue BbIpasKeHU sl

IlepemeHHbIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUSA C NEPEMEHHOH. JlomycTHMbIE 3HAYCHUS
nepeMeHHbIX. llpeacraBieHne 3aBUCUMOCTH MEXIy BelIMYMHAMU B BUAE  (GOpPMYJIbI.
Brraucnienus o gopmynam. [IpeobpazoBanrne OyKBEHHBIX BBIPAKECHUHN, TOKIECTBEHHO PAaBHBIC
BBIpQXEHUS, IIpaBUiia peoOpa3oBaHusl CyMM M IIPOU3BEACHUN, MTpaBUila PACKPBITUS CKOOOK U
IPUBEICHUS [TOJJIOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATypalbHBIM IIOKA3aTEJIEM.

Opnowiensl 1 MHorowieHsl. CteneHb MHorousaeHa. CioXeHue, BBIYMTaHUE, YMHOKEHHE
MHOro4jeHOB. DOpMysbl COKpalIEHHOIO YMHO>KEHHUS: KBaJIpaT CyMMbl M KBaJgpaT pPa3HOCTH.
dopmysa pa3HOCTH KBagpaToB. Pa3nokeHne MHOTOWIEHOB Ha MHOKUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHUs, IIpaBUia NpeoOpa3oBaHUs ypaBHEHUs, PABHOCHIBHOCTh
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOM, 4YMCIIO KOPHEH JIMHEWHOrO YpaBHEHHS,
pelieHre JIMHEWHbIX ypaBHeHuH. CocTaBieHHE YpaBHEHMH IO YCIOBMIO 3ahauyd. PemieHue
TEKCTOBBIX 33/]1a4 C [IOMOLIbIO YPABHEHUM.

JIuHeltHOe ypaBHEHHE C JIByMsl IIEpeMEHHBIMH M ero rpaguk. Cuctema JIBYX JTHMHEWHBIX
ypaBHEHUH ¢ JByMs INEepeMeHHbIMH. PelieHue cucteM ypaBHEHHMH crocoOOM IOJCTaHOBKH.
[IpuMeps! penieHust TEKCTOBBIX 334a4 ¢ TOMOIIBIO CHCTEM YPaBHEHMIA.

DOyHKIUH

Koopaunara toukm Ha npsmon. UucnoBele NpoMexyTKH. PaccrosHue Mexay IByMs
TOYKaMH KOOPAUHATHOU IIPSIMOM.

[IpsimoyronpHas cuctema koopauHat, ocu Ox m Oy. AGcumcca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiockocTH. Ilpumepsl rpadukoB, 3agaHHbBIX (opMmyiaamu. UreHue rpaduxos
peanbHbIX 3aBucuMocTed. I[lonste ¢ynkuun. [padpuk dyaxoumn. CpoiicTBa  QYyHKIHIA.
Jluneitnas ¢ynkuus, e€ rpapuk. ['paduk ¢pynkuun y = [x|. I'padudeckoe pemienrne TUHEHHBIX
YPaBHEHUW U CUCTEM JIMHEWUHBIX YPaBHEHUM.

8 KJIACC

Yuciia 1 BbIYUCICHUSA

KBagpatubiii kopeHb u3 uucina. [lonarue o0 wuppauuvoHambHOM uwucie. JlecATUUHbIE
MpUOIKEHNS UppallMOHATBHBIX unced. CBoicTBa apuMETUUECKUX KBAJpPaTHBIX KOPHEH U MX
MPUMEHEHHE K NpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U BbIUMCICHHSM. JleHCTBUTENIbHbBIE
4yucIa.



Crenens ¢ LenabIM NOKa3aTeneM U €€ cBoiicTBa. CTaHgapTHas 3alluch YHCTIA.

Auredpanyeckue BbIpPaKeHUs

KBagpatHblii TpEXUIIEH, pa3IoKEHUE KBAIPATHOTO TPEXUWIEHA HA MHOKUTENH.

Anrebpanyeckas apoos. OCHOBHOE CBOWCTBO alredOpandeckon apoou. CiokeHue,
BBIUUTAHNE, YMHOXKCHHUE, JICTICHUE anreOpandeckux apodeii. ParmoHansHble BRIpaXEHHUS U UX
npeoOpa3oBaHue.

YpaBHeHMsI U HEPABEHCTBA

KBanpatHoe ypaBHenue, popmyrna KOpHEW KBaJpaTHOro ypaBHeHUs. Teopema Buera.
Pemenue ypaBHEHMH, CBOASIIMXCS K JIMHEHHBIM W KBajpaTHBIM. I[Ipocreiimue apoOHO-
palrOHaIbHBIE YPABHEHUS.

I'padmueckas uHTEepIpeTalnyus ypaBHEHUN C ABYMs MEPEMEHHBIMU M CHCTEM JMHEHHBIX
YPaBHEHUN C JIBYMs II€peMEHHBIMU. lIpumepbl pelieHHs CUCTEM HEIMHEHHBIX YPaBHEHUH C
JBYMSI TIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33124 alreOpanyeckuM CIIOCOOOM.

UucnoBble HepaBEHCTBA M MX cBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHeliHble HEpaBEeHCTBA € OAHOW mepeMeHHOH. Cucremsl
JIMHEWHBIX HEPABEHCTB C OAHOU ITIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOMacTh ONpeaeIeHUs U MHOXECTBO 3HaueHuH (yHKiuu. Crocoos
3amanus QyHKIUH.

I'papux Qynkmun. Yrenue cpoiicTB (yHkiuu mo e€ rpaduky. [Ipumepst rpaduxos
(GYHKINH, OTPaXKAOIIUX PEATbHBIE MTPOIECCHI.

OyHKIMH, ONUCHIBAIOLIME MPSAMYIO M OOpaTHYIO MPONOPLMOHAIbHBIE 3aBUCUMOCTH, HX
rpauku. Oynxmmn y = X2, Y = X3, y = Vx, y=|X|. ['padusueckoe pemeHne ypaBHe Ml i CHCTEM
YpPaBHEHUU.

9 KJIACC

Yucsia ¥ BbIYUCICHUSA

PanmonaneHble yncna, UppaloHaIbHbIE YUCIA, KOHEUYHbIE U OECKOHEUHBIE JIECATUYHbIE
npodu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JEHCTBUTENIbHbIE 4YHUCJIAa KaK OeCKOHEYHbIE
JecsiTUUHble  apoOu. B3auMHO  OJHO3HAuYHOE  COOTBETCTBHE  MEXAY  MHOKECTBOM
JEWCTBUTEIBHBIX YUCEN U KOOPAUHATHOM ITPSMOM.

CpaBHeHHE JEHCTBUTENBHBIX uuCeN, apu(pMeTHUYEeCKHe AEHCTBHS C JEHCTBUTEIbHBIMHU
YHUCIIAMH.

PazMepbl 0OBEKTOB OKpPYKAIOLIET0 MHUPA, JUIMTENBHOCTh MPOLIECCOB B OKPYXKArOIIEM
MHUpE.

[TpubnuxEéHHOEe 3HAaYeHHWE BEIMYMHBI, TOYHOCTb HpuOMMKeHus. OKpyrieHue yucel.
[Ipukuaka v OlleHKa pe3yIbTaTOB BBIUMUCICHUH.

YpaBHeHHS U HEPABEHCTBA

JIuneiitHoe ypaBHEeHUE. PellieHre ypaBHEHUN, CBOISIIMXCS K JIMHEHHBIM.

KBagparnoe ypaBHenue. PeimieHue ypaBHEHMH, CBOIAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemeHuss ypaBHEHHW TpPETbed M YETBEPTOU CTENEHEHR
pa3IoKEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-palMOHANBHBIX ~ ypaBHeHWH.  PemeHne  TEKCTOBBIX  3ajad
anre0pandecKuM METOOM.

VYpaBHeHHE C JBYMsI MEPEMEHHBIMU U ero rpaduk. PemeHue cuctem IBYX JTHUHEHHBIX
YpaBHEHUH C IByMsl IEpEeMEHHbIMU. Pelienne cucreM IBYyX ypaBHEHMI, OTHO U3 KOTOPBIX



JUHEWHOoe, a Apyroe — BTOpPOoW ctemeHu. ['paduyeckas MHTEPHpETANHs CUCTEMbl YPaBHEHUM C
IBYMs IIEPEMEHHBIMHU.

Pemienune TeKcTOBBIX 3a/1a4 aNreOpanyeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemreHne JIMHEWHBIX HEPABEHCTB C OJHOM IepeMEHHOHN. PelieHne CcUCTEM JIMHEHHBIX
HEpaBEHCTB C OAHOI mepemeHHO. KBagpatHble HepaBeHcTBa. |'paduueckass MHTEpIIpeTaIUs
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS [ICPEMEHHBIMH.

DOYyHKIUH

KBanpatuunas ¢ynknus, e€ rpaduk u cBoiicta. [lapaGona, KOOpAUHATHI BEPIIMHEI
napabosibl, 0Cb CAMMETPHUH 11apadoJIbl.

Ipaduku dyuxuumit: y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| 1 ux cBoiicTaa.

YucaoBbie 10CJIeJ0BATEIbHOCTH H IIPOTPECCHH

[TonsiTHE YNCIIOBOI OCIENOBATENBLHOCTH. 3a/IJaHUE TOCIIEI0BATEIBHOCTH PEKYPPEHTHOM
dbopmyoit 1 popmysioi N-To YIeHa.

Apudmernueckas M reomerpuueckas — mporpeccuud.  @Dopmyisl N-TO wieHa
apu(pMeTHYECKON U FreOMETPUYECKOM MPOrpeccHii, CyMMBbI IIEPBBIX N YICHOB.

N300pakeHne 4eHOB apu(pMETUIECKON U TEOMETPUYECKON MPOrpeccuii TOUKaMu Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN U 3KCIOHEHIUAIBHBIN pocT. ClI0’KHBIE TPOLIEHTHI.



INIAHUPYEMBIE PE3YJIBTATBlI OCBOEHHUsS IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBLIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS IIpOrpamMmbl ydyeOHOro Kkypca «AinreGpa»
XapaKTepU3yIOTCA:

1) maTpuoTHYecKOe BOCIINTAHHE:

IIPOSIBJIECHUEM HHTEpeca K IMPOLUIOMY M HAacTOSALIEMY POCCUHCKONW MaTeMaTHKH,
LICHHOCTHBIM OTHOILIEHHEM K JOCTHXKCHHUSAM PpOCCHUHCKMX MaTEMaTUKOB U POCCHMCKON
MaTEMaTHUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTH)KEHUHN B IPYTUX HayKaX U MPHUKIAIHbIX
chepax;

2) rpa:KIaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

TOTOBHOCTBIO K BBITIOJHEHHUIO OOSI3aHHOCTEH TpakJaHMHA M pPEANHU3alud €ro IMpas,
NPEJCTaBICHUEM O MAaTEeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHMUSA pPa3IMYHBIX CTPYKTYP,
SIBJICHH, TIPOLIEAYP TPakKTAaHCKOTO OOIIecTBa (HampuMmep, BBIOOPHI, ONMPOCHI), TOTOBHOCTBHIO K
OOCYXJIEHUIO 3THYECKHUX MpPOOJeM, CBA3aHHBIX C NPAKTUUYECKUM MPUMEHEHUEM JOCTHIKEHHI
HayK{, OCO3HAHMEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX IMPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHWU NPAKTHUYECKUX 3aJad MaTeMaTH4eCKOn
HaIpPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MaTEMaTHYECKOIro 00pa30BaHUs Ha MPOTSKEHUU BCEH
KHU3HH ISl YCTIEITHOW MPO(EeCCHOHATBHOMN NESTEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U IIOCTPOCHHEM HHIUBUAYAJIbHOM TPACKTOPHUM 0Opa3oBaHUs MU
KM3HEHHBIX IJIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M JCTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, PACCYKICHH, YMEHUIO BHIETh MaTEMAaTUIECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'O TIO3HAHUS:

OpUEHTAIled B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HbIX NpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS 4YeJIOBEKa, MPUPOAbI U 00IlecTBa, MOHMMAaHHEM
MaTeMaTHYeCKOM HayKu Kak c¢epbl UYeloBEYeCKOH [eATeNIbHOCTH, 3TarloB €€ pa3BUTUSA U
3HaYMMOCTH JUISl Pa3BUTHUS IUBWIN3ALUY, OBJaJICHUEM S3bIKOM MaTeMaTHKU U MaTeMaTHYECKOM
KyIbTYpOH Kak CpEeACTBOM IIO3HaHMS MHpa, OBJAJECHHEM NPOCTEHIIMMU HaBbIKAMHU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢usuueckoe BocnuTanue, (GOPpMHpPOBAHHE  KYJIbTYPbl  3A0POBbA U
3MOLMOHAJIBLHOIO 0JIArONONyYns:

TOTOBHOCTBIO TPUMEHATh MaTEMATUYECKHME 3HAHUS B HHTEPECAaX CBOErO 3J0pPOBb,
BEJICHHUS 3JI0pPOBOTO 00pa3a *HU3HH (310pOBOE MHUTAaHUE, COATTAHCUPOBAHHBIA PEXHUM 3aHATUN U
OTIbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIIeKCHH,
MIPU3HAHUEM CBOETO IIpaBa Ha OUIMOKY M TaKOro e MpaBa APYroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHHE:

OpHEHTaIell Ha MPUMEHEHHE MaTeMaTH4YeCKHX 3HaHWU JUIs peleHHs 3ahad B 001acTH
COXPAHHOCTH OKpY)Kalolled cpeibl, MIAaHUPOBAHUS TIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
MOCTIEJICTBUM U OKpPY’KaIOIIeH Cpeibl, OCO3HAaHUEM IJI00ATbHOTO XapaKTepa HKOJOTHYECKUX
npobJIeM U MyTel UX pelieHus;

8) amanTanus K U3MEHSIOIMMMCS YCJIOBHSIM COIMAJILHOI U MPUPOIHOI Cpebl:



TOTOBHOCTBIO K JICHCTBUSM B YCJIOBMSIX HEOIPEIECIEHHOCTH, NMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO JESATEIBHOCTh, B TOM YHCJIE YMEHUE YYUTBCS y OPYIHX
nroAed, npuodperaTb B COBMECTHOM JIE€ATEIbHOCTH HOBBIE 3HAHMS, HAaBBIKM M KOMIIETEHLUH U3
OIIbITA JIPYTHX;

HE00XOAUMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HaHUi, B TOM 4Mcie (GOpMyJInpoBaTh UJIEH,
MOHATUS, TUNOTE3bl 00 00BEKTaxX U SIBIECHUSX, B TOM YMCJIE paHee HEU3BECTHBIX, OCO3HABaTh
neGuIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPHUHUMATh  CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPEOYIOIIMN KOHTPMEpP, KOPPEKTHUPOBATh NPUHUMAEMblE PELICHUS U
neicTBus, GOPMYIUPOBATh M OLIGHUBATH PUCKH U MOCIIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA
Ba3oBble Jjornueckue aeiicTBUA:

® BBUBIATH M XapaKTEpU30BaTh CYUIECTBEHHbIE NMPU3HAKKM MATEMaTH4YECKUX OOBEKTOB,
MOHATUH, OTHOIIECHHH MEXIy MOHSATHIMH, (POPMYIUPOBATH ONpEACICHHUS MOHATHH,
YCTaHABJIMBAThH CYIIECTBEHHBIM MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JJIsi 0000IIeHUs
U CPAaBHEHHUs, KPUTEPUH IIPOBOAMMOIO aHAJIN3a;

® BOCHPHUHMMATH, (POPMYJIUPOBATh U MPEOOPA30BBIBATH CYXKACHMS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHbIE, YACTHBIE U 00IIHE, YCIOBHBIE;

® BBIIBIIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTUBOpPEUHs B (aKTax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKACHUAX, Ipe/araTb KpPUTEPUHM sl BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

e JleJ1aTh BBIBOJBI C UCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, NECIYKTHBHBIX U MHIYKTHBHBIX
YMO3aKI4YeHUH, YMO3aKIIOUEHHUH 110 aHAJIOTUH;

e pa3buparh JOKa3aTEJbCTBA MaTEMaTHUYECKUX yTBEPXKAECHUH (IpsiMblE M OT
MIPOTUBHOTO), IIPOBOAMTD CaMOCTOSITENIbHO HECJIOXKHbIE JI0Ka3aTeNbCTBa
MaTeMaTHYeCKUX (PAaKTOB, BBICTPAWBATh AapryMEHTAllMIO, IMPUBOJAUTH IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cHocod pemieHHss y4ueOHOH 3adauu (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peleHusi, BbIOMpaTe Hanbosee MOAXOAIMUN ¢ yUETOM CaMOCTOSITENTbHO BbIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBarebckue 1eiCTBUS:

® CIOJIb30BAaTh  BONPOCHI  KaK  MCCIEAOBATEIbCKUNW  MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOIIPOCHI, ¢dukcupyromue IIPOTUBOpEYHE, npobiemy,
CaMOCTOSITEJIbHO yYCTAHABJIMBaTh MCKOMOE U JlaHHOe, (OpMUpOBaTH THUIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UINI0, MHEHHUE;

® IIPOBOJUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIA 3KCIEPHUMEHT,
HeOOJbIIOe HCCIEAOBAHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEH MaTeMaThyecKoro
00BEKTa, 32aBUCUMOCTEH 00BEKTOB MEKTY COOOI;

® CcaMOCTOATENbHO (opMynaHpoBaTh 00OOIIEHMS M BBIBOJABI 10  pe3ylbTaTaMm
MPOBEIEHHOTO HAOIOIEHUS, UCCIIEJOBAHMS, OLIEHUBATh JIOCTOBEPHOCTDH MOIYYEHHBIX
pe3yIbTaToOB, BEIBOJIOB U 0000ILEHUI];

® IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MIPOLIECCA, a TAKIKE BBIIBUTATh MIPEIITOJIOKEHNS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanmeii:



BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTH MH(POPMAINH, JaHHBIX, HEOOXOIUMBIX
JUISL pELlICHUs 3a1a4H;

BBIOMpaTh, aHAM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpPMAIIHIO
Pa3IUYHBIX BUAOB U (POPM NPEICTABICHUS;

BbIOUpaTh (OpMY IMpecTaBICHHUS HHPOPMAIUN 1 UIUTIOCTPUPOBAThH pelllaeMble 3a/1a4u
CXeMaMHu, AuarpaMMaMu, HHOU rpaduKoi U MX KOMOUHALIUAMU;

OIICHUBATh HAAEKHOCTHh WH(MOPMALIUU TI0 KPUTEPHUSIM, TPEUIOKCHHBIM YIUTEIIEM WIIN
chOpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC yqeﬁnble JedCcTBHUA:

BOCIIPUHUMATH U (HOPMYITUPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBUSMH U IEISIMHU
o0IIeHus, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX U
IIUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJly PELIECHUs 33Ja4yl, KOMMEHTUPOBATh
IIOJIyYEHHBIN pe3yJIbTaT;

B X0JIe 00CYX/IeHUS 3aJlaBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOll TeMbl, IPOOIEMBI,
pemaeMol 3ajaud, BBICKA3bIBaThb MJIEM, HAllEJICHHblE Ha IIOUCK  PELICHHUS,
COIIOCTABJIATh CBOM CYXACHUSA C CYXKICHUSAMM JPYTUX YYacTHUKOB JMasora,
OOHapy>KUBaTh Pa3IMuMe U CXOACTBO MO3HIINH, B KOPPEKTHOH hopme hopMyarpoBaTh
pa3HOTIACHsl, CBOM BO3PAKEHUS,;

MPEJCTABIATh PE3YJIbTAThl PEIICHUs 337a4M, SKCIIEPUMEHTA, UCCIECIOBAHMS, MTPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (popMaT BHICTYIUIEHMsS € Y4ETOM 3ajady NPE3eHTALUU U
0CcOOEHHOCTEH ayTUTOPUH;

MOHMMATh M KCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHONW W WHAWBUAYAILHOW pabOTHI
IIPU PELIeHUH y4yeOHBbIX MaTeMaTUYeCKHX 3a/1a4;

MPUHUMATH 1IeJTb COBMECTHOHN JESATEIHHOCTH, IJIAHUPOBATh OPTaHU3aIIUI0 COBMECTHON
paboThl, pacmpenensaTb BHIBI pPaboT, JOTOBApHBATHCS, OOCYXKIaTh MPOIECC U
pe3yabTaT paboThl, 06001aTh MHEHUS HECKOJIBKUX JHO/IEH;

y4acTBOBaTh B TpYNHOBBIX (opmax paboTsl (0OCyXaeHHs, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBITOIHATH CBOIO YacTh pabOTHl U KOOPIMHHPOBATH
CBOU JEUCTBUS C JPYTUMH WIEHAMH KOMaH/bI, OLIEHMBAaTh KaueCTBO CBOEroO BKJaJa B
00N TPOTYKT IO KPUTEPHIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMO/ICHCTBHS.

PeryisiTuBHbIE YHHBepcaJIbHbIE YUyeOHbIe JelicTBUS
Camoopranmusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUIaH, AJITOPUTM peUleHHs 3adauu (WIM €ero 4acth),
BBIOMpPATh CIOCOO pelIeHuss ¢ Y4YETOM MMEIOIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXXHOCTEHM, apryMEHTHUPOBaTh U KOPPEKTUPOBATh BApUAHTBHI PEUICHUM C y4ETOM
HOBOMW MH(OpMaIUy.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbI HHTEJJICKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yiabTaTa pelieHus
MaTeMaTHUYeCKOH 3aauu;

MpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a/1ay, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HaWJJEHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JEATEIBHOCTH ITOCTABIECHHOMN LENHU U YCIOBUSM,
OOBSACHATh NPUYUHBI JOCTHKEHHSI WM HEJOCTHXKEHUS IeJIM, HAaXOAWUTh OILIUOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATbBI

K koHny oOyueHuss B 7 KJjacce OOy4arOIIMICS MOJIYYHUT CIEIYIOLIUE IpeIMETHbIE
pE3yJIbTaThI:

Yuciia 1 BHIYMCTICHUS

BbimonHATe, coyeras YCTHBIE M NUCbMEHHBIE MPHEMBI, apU(PMETHUYeCKUe NCHCTBUSA C
paloHaIbHBIMU YU CIIAMHU.

HaxonuTe 3HaueHHs] YHUCIOBBIX BBIPAKEHUH, MPUMEHSATh pa3zHOOOpa3HbIE CIIOCOOBI H
npuEMBl  BBIUMCIICHUS 3HAYEHUI JPOOHBIX BBIPAKEHUH, COIEp)KAIIUX OOBIKHOBEHHBIE U
JeCATUYHbIE ApoOu.

Ilepexoauts OT oHON (HOPMBI 3amKMCH YUCEN K ApYyroil (mpeoOpa3oBbIBATH IECITUYHYIO
npoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECSITHYHYIO IPOOB).

CpaBHUBaTh U YNOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh yucIa.

BbINOMHATE NPUKUIKY U OLIEHKY pe3yibTaTa BBIYUCIEHUN, OLIEHKY 3HAUEHUH YMCIOBBIX
BbIpaKEHUI. BBINOIHATH AEMCTBUSI CO CTENIEHSAMHU C HATYPaJIbHBIMH OKa3aTENISIMU.

[IpuMeHsITh NpU3HAKK JEIMMOCTH, Pa3lOXKEHUE HAa MHOXKHUTEIM HATypaJbHBIX YHCEI.

Pemarb npakTUKO-OPUEHTUPOBAHHBIE 33Ja4M, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPOINOPLIMOHAIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 3a]a4
C y4€TOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMH pacCcMaTpUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHU s

Hcnonb30Bathk anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Ipoliecce
OCBOEHHUS y4yeOHOro MaTepuania.

HaxoauTh 3HaueHus1 OyKBEHHBIX BBIPAYKEHUH MPH 3a/1aHHBIX 3HAYEHUSX [IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 11EJI0r0 BhIPaKEHUSI B MHOTOWIEH MPUBEICHUEM MOJ00HBIX
cllaraéMblIX, paCKpbITUEM CKOOOK.

BbINONMHATE YMHOXKEHHE OJIHOYJIEHAa Ha MHOTOYIEH M MHOrOYJIeHa Ha MHOTOYJIEH,
MPUMEHSTH (POPMYIIBI KBajipaTa CyMMbI U KBajipaTa pa3HOCTH.

OcCyIecTBIATh pa3loXKEHUE MHOIOWICHOB Ha MHOXHTEIU C IOMOIIBIO BBIHECEHHs 3a
CKOOKM OOIIEro MHOKUTENS, TPYNIHMPOBKHU ClIaraeMbIX, MPUMEHEHHUs (OpPMYJI COKpAIIEHHOTO
YMHOKEHHUS.

[IpumensaTh mnpeoOpa3oBaHUs MHOTOWIEHOB JUISl pPEIIEHUS pa3IU4HbIX 3a7ad U3
MaTEMaTHKH, CMEXKHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTEMEHEH C HATYpaJbHBIMH MOKA3aTeNIIMU JUIsl TpeoOpa3oBaHus
BBIPaKCHUM.

YpaBHeHHsI 1 HEPABEHCTBA

Pemarp sMHeliHBIE ypaBHEHMsI C OJHOW NEPEMEHHOM, NMPUMEHSs MpaBWila MEPEX0Aa OT
UCXOJHOTO YypaBHEHHUS K paBHOCUIbHOMY eMmy. lIpoBepsiTh, sBIsSETCS JIM YHCIO KOPHEM
YPaBHEHUH.

[IpumensTs rpaduueckre METOAbl IPU PEIICHUY TUHEHHBIX YPaBHEHUN U UX CHCTEM.

[TonOupats npuMepsbl nap Yncen, ABISIOMUXCS pEelIeHUEeM JMHEHHOT0 ypaBHEHUS C IBYMS
IIEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOM IJIOCKOCTH TpauK JIMHEHHOTO YpaBHEHUS C JABYMS
NEPEMEHHBIMH, TIOJIB3YACh T'paMKOM, TPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.



Pemarp cucreMbl NBYX JMHEHHBIX ypaBHEHUH C JBYMs IMEPEMEHHBIMH, B TOM YHUCIIE
rpaguIeCKU.

CocTaBnarh U pemiath JUHEHHOE ypaBHEHHE WJIM CHUCTEMY JIMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7aud MOJYyYEHHBIH
pe3yJibTar.

DOYyHKIUH

N300paxkaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOLIWE 33JaHHBIM
KOOpJIuHATaM, Jy4d, OTpPE3Kd, MHTEpBajibl, 3alUChIBATh YHCIOBbIE IPOMEXKYTKH Ha
anreOpanvecKkoM si3bIKe.

OTtmeuaTe B KOOPAMHATHOM IUIOCKOCTM TOYKM IO 3aJaHHBIM KOOpJMHATaM, CTPOMTH
rpaduku uHeHHbIX GyHKuui. CTpouts rpaduk GyHKIHH Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIHMM H3BECTHBIE 3aBUCUMOCTH MEXKAY BEIMYHMHAMMU:
CKOpPOCTb, BpEMs, pacCTOSHHME, 1I€HAa, KOJMYECTBO, CTOMMOCTb, MPOU3BOAMUTEIBLHOCTH, BpEMS,
00BEM pabOTHI.

Haxoauth 3HaueHue pyHKIMH 110 3HAUCHUIO e€ apryMeHTa.

[Tonumarp rpaduueckuii criocod NPEACTaBICHUS W aHAM3a WH(OPMAILUU, H3BJICKATh H
UHTEPIPETUPOBATH UHPOPMALIHIO U3 TPAPUKOB peaTbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kiacce OOy4arOIIMICS TOJXYYHUT CIEAYIOUINE TPEIMETHBIE
PE3yNbTaThI:

Yuciia ¥ BBIYUCICHUA

Hcnonb30BaTh HayalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHUCEN IS
CPaBHEHHUs, OKPYIJIEHUS M BBIYMCIEHUMN, M300pakaTh ACWCTBUTEIbHBIE 4YMCIA TOYKAMHU Ha
KOOPJMHATHOM MPSIMOIA.

[IpumensaTh MOHATHE apUPMETUUECKOTO KBAAPATHOTO KOPHS, HAXOAWTHb KBaJpaTHbHIE
KOPHH, UCIIOJIb3YS TPU HEOOXOIMMOCTH KalIbKYISITOP, BHIOIHATE IPE0Opa30BaHus BEIPAKECHHUIH,
coJieprKalliX KBaJpaTHbIE KOPHU, UCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnons3oBarh 3anmucu OOJBIIUX W MaJbIX YHCENT C MOMOIIBIO JECATUYHBIX ApOOeH
creneneii yucna 10.

AuaredpanyecKkue BbIPaKeHH

[IpuMeHsTh TMOHSATHE CTENEHU C LEJIbIM IO0Ka3aTeleM, BBINOJIHATH NpeoOpa3oBaHUs
BBIPAKEHUI, COIEPIKALUX CTENEHU C LEIbIM IIOKa3aTelIeM.

BBIMONMHATE TOXAECTBEHHBIE MPeoOpa3oBaHMs paIlMOHATIBHBIX BBIPAKEHUNW Ha OCHOBE
MpaBWJI JEHCTBUI HaJl MHOTOWIEHAMU U alre0pandyecKuMu Ipo0siMu.

PacknaapiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpumensaTh mnpeoOpa3oBaHUS BBIPAXKEHHN AN pelIeHUs pa3IMYHBIX 3a1ad U3
MaTEeMaTHKH, CMEKHBIX TPEMETOB, U3 PEaTbHOM MPAKTHKH.

YpaBHeHHsI 1 HEPABEHCTBA

Pemarp nuHeitHble, KBaJpaTHbIC YPABHEHUS U PAallMOHAIBLHBIE YPABHEHUS, CBOJSIIUECS K
HUM, CHCTEMBI IBYX YPaBHEHUH C JBYMS ITEPEMCHHBIMHU.

[IpoBoauTH MpOCTEHIIINE UCCICTOBAHNS YPABHEHUN U CHCTEM ypaBHEHH, B TOM UYHCIE C
MpUMEHEHUEeM TrpaduyuecKkux NpeacTaBieHui (ycTaHaBIMBaTh, MMEET JM YypaBHEHHE WIIU
CHCTEMa YpaBHEHUM pEIlIeHus], €ClI UMEET, TO CKOJIbKO, U ITpoYee).

IlepexoauTh OT cioBeCHOW (OPMYIHUPOBKHM 3ajauyd K e€ anredpanyueckol momenu c
MOMOIIBI0 COCTABJIICHUS YpaBHEHHS WJIH CHCTEMbl YpaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4H TIOJyYEHHBIA pe3ysIbTar.



[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLEHKHU, pellaTh JIMHEWHbIE
HEpPaBEHCTBA C OJIHOM MEPEeMEHHOM M MX CHUCTEMBl, J1aBaTh TIpaQHUUecKyl0 MILIIOCTPALNIO
MHO>KECTBa pelICHII HEpaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DOYyHKIUA

[lonuMaTh W WCHONB30BaTh (DYHKIMOHAJIBHBIE TOHATHS W S3bIK  (TEPMHUHBI,
CHUMBOJIMYECKHE 0003HAUEHUs), ONpENeisATh 3Ha4eHHWe (YHKIMM MO 3HAYCHUIO apryMeHTa,
OTIpEeIeNIATh CBOUCTBA (PYHKIUH 110 €€ TpaduKy.

Crtpouts rpaduku 35ieMeHTapHbIX GYHKIUI BUaA:

y=Kk/x, y=x2, y = x3,y = [x|, y = VX, OIHCHIBATh CBOICTBA YNCIOBOH (QYHKIHH IO &
rpaduky.

K xonmy obyuenus B 9 kjacce oOydyarolIUiCs MOJYYUT CIEAYIOUIUME IpeaIMETHbIC
PE3yNbTaThI:

Yucna v BoIYMCTIEHUS

CpaBHUBATh U YIOPSA0YMBATH PAlMOHATILHBIE U UPPALIMOHAIILHBIE YHCTIA.

BemmonsaTe apupmeTnuecKue NeHCTBUS C pallMOHAIBHBIMHA YUCIAMH, COYeTas yCTHBIC U
MUCbMEHHBIEC TPUEMBI, BHITIOJIHATH BHIUMCICHHSI C UPPAIIOHATBHBIMU YHACIAMH.

HaxonuTe 3HaYeHHS CTETEHEH ¢ LEeIbIMHU MOKa3aTeIsIMA U KOPHEH, BBIYHCIIATH 3HAUCHHS
YHCIIOBBIX BBIPAYKCHHIA.

OKpyryisTh JA€WCTBUTEIBHBIC YHCIIA, BBIMIOIHATh MPUKUAKY pe3yibTaTa BBIYMCICHUH,
OLIEHKY YHCJIOBBIX BBIPAYKCHHIA.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate nuHeliHBIE ¥ KBaJpaTHBIE YypPAaBHEHHS, YPaBHEHUS, CBOIIIIMECS K HUM,
pocTeuime IpoOHO-palliOHATBHBIC YPaBHEHUSI.

Pemarp cuctembl IBYX JHMHEHHBIX ypaBHEHUH C JABYMs MEPEMEHHBIMH U CHUCTEMBI JABYX
ypaBHEHUH, B KOTOPBIX OJIHO ypaBHEHUE HE SBISETCS JIMHEUHBIM.

Pemate TekcToBBIE 3ajauM  aireOpandeckMM CHOCOOOM C TOMOIIbIO COCTaBJICHHUS
YpaBHEHHUsI MJIM CUCTEMBI IBYX YPaBHEHUH C IByMsI TIEPEMEHHBIMHU.

[IpoBouTH MpoCTEMIIME HCCIEAOBAaHUS YPABHEHUN U CUCTEM YPaBHEHUMH, B TOM YHUCIE C
MpUMEHEHHEeM TpaduuecKkux NpeacTaBlIeHul (ycTaHABIMBaTh, MMEET U ypaBHEHUE WIIU
cucTeMa ypaBHEHHI pelieHus, eClii UMEET, TO CKOJIBbKO, ¥ ITpoyYee).

Pemarp nuHeliHbIE HEpaBEHCTBa, KBaJpaTHbIE HEpPaBEHCTBAa, H300pa)kaTh pELICHUE
HEPAaBEHCTB HA YHCIJIOBOW MPSIMOM, 3alIUCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Pemarp cuctembl JIMHEMHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
KBaJ[paTHOE HEPaBEHCTBO, M300pakaTh pEIIEHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOHM MpPSMOH,
3aIMCBIBATh PEIIEHUE C TTOMOLIbI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IPU PELLIEHUH PA3IMYHbIX 33]1a4.

DOyHKIUT

Pacrnio3HaBaTh GyHKIMHU U3y4eHHBIX BUIOB. [IoKa3pIBaTh CXeMaTHUECKH PACIIONIOXKEHUE Ha

KOOPJAMHATHOM TIOCKOCTH rpadukoB GpyHKiui Buaa: Y = kX, y = kx + b, y = k/X, y = ax2 + bx +
C,y=x3, y= VX, Yy = |X|, B 3aBucHMMOCTH OT 3Ha4YeHUI KOA(PPUIIMCHTOB, ONMUCHIBATH CBONCTBA

GbyHKIUH.

Crpouth M M300paxkaTh CXEMAaTUYECKU TIpapUKH KBaJpPaTUYHBIX (YHKUUH, OMHMCHIBATH
CBOMCTBA KBaIPpaTUYHBIX (QYHKIUN MO UX TpapuKaMm.



PacnoznaBate  kBagpaTuuHyio (QyHKUOHMIO 10 ¢Qopmyne, MPUBOAUTH  IPUMEPHI
KBaJIpaTUUHbIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

YucnoBblie M0OC/I€10BATEILHOCTH H IPOrPeccuy

PacnioznaBath apuMeTHyecKyro 1 reOMETPHUECKYIO IPOrPECCUU IIPU Pa3HBIX CIIOC00ax
3aJlaHusl.

BBINONHATE BBIYUCIICHUS ¢ UCTIONIB30BaHUEM (POPMYIT N-TO WieHa apu(PpMETHIECKON U
reOMETPUUYECKOI Mporpeccuii, CyMMbI IIEPBHIX N YJICHOB.

N3006paxaTh 4ieHbl OCIIE0BATEILHOCTH TOYKaMU Ha KOOPIMHATHON TJIOCKOCTH.

Pemiate 3a1a4u, CBA3aHHbIE ¢ YHCJIOBBIMH IOC/IEA0BATEILHOCTAMHU, B TOM YHUCJIE
3aa4¥ U3 peajbHOH JKM3HM (C MCHOJB30BaHHEM KaJbKYJATOPa, HHM(POBBIX
TexnoJgoruii). OBIIASA  XAPAKTEPUCTHUKA  YYEBHOI'O KYPCA
"I'EOMETPUA"

PabGouass mporpamma mo ydeObHoMy Kkypcy "l'eomerpus" nmns oOywaromuxcs 7-9
KJIaccoB pas3paboTaHa Ha ocHoBe @eepanbHOr0 IOCYJapCTBEHHOIO 00pa3oBaTEIbHOIO
CTaHJapTa OCHOBHOIrO oOmiero o0pa3oBaHUs C YYETOM U COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, MPEIBIBIIEMBIX KMATEMAaTHUYECKOMY OOpa30BaHUIO, M TPATUIMNA POCCUHCKOTO
o0pa3oBaHMs, KOTOpble OOECIEYMBAIOT  OBJAJCHHE  KIIOUEBBIMU  KOMIETEHLUSIMH,
COCTABJIIOLIMMHM OCHOBY JJIsi HENPEPHIBHOIO O0pa30BaHMsS M CAMOPA3BUTHUS, a TaKXKe
[EJIOCTHOCTh  OOIMIEKYJIBTYPHOTO,  JIMYHOCTHOTO W  IIO3HABAaTEIBHOTO  pa3BUTHS
oOyyaromuxcs. B mporpamMMe ydTeHbl uAeH W TOJNOXKEeHUs KOHIENIUHM pa3BUTHS
MaTeMaTHueckoro obpaszoBanuss B Poccuiickoit ®enepanuu. B  smoxy uudpooit
TpaHchopMalu Beex cep uenoBedeckoil 1esTeIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeIOBEeKOM 0e3 0a30BOIl MaTeMaTH4ecKoil MOJIrOTOBKHU. YK€ B ILIKOJE
MaTeMaTHKa CIYKXHUT OIOPHBIM IMPEIMETOM JUIS W3YYEHHUS CMEXHBIX TUCIHIUIMH, a MOCye
IIKOJIBl peallbHOM HEOOXOTUMOCTBHIO CTAaHOBUTCS HENPEPHIBHOE O0pazoBaHHE, UYTO Tpedyer
MOJTHOLIEHHON ~ 0a30BOi  00meoOpa3oBaTeNbHOW  MOATOTOBKHM, B TOM  4YHCIE H
MaTeMaTHYeCKOM.

310 00YyCIOBICHO TE€M, UYTO B HAIIIM THU PACTET YHCIIO MPOQecCHii, CBI3aHHBIX C
HETIOCPEJICTBEHHBIM MTPUMEHEHHEM MaTeMAaTHKU: U B cepe IKOHOMHKH, H B OU3HECE, U B
TEXHOJIOTHYECKUX 00JacTAX, U JJaXke B TyMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr
IIKOJIbHUKOB, JIJIS1 KOTOPBIX MaTeMAaTHKa MOXET CTaTh 3HAYUMBIM MIPEIMETOM, PACIIUPSIETCA.
[IpakTudeckass TOJE3HOCTh MAaTEeMAaTHKHA OOYCIIOBJIEHA TEM, 4YTO €€ MpPeAMETOM
SBIISTIOTCST (DyHAaMEHTAIbHBIE CTPYKTYPHI HAIIIEro MHpa: MPOCTPAHCTBEHHBIE (OPMBI U
KOJINYECTBEHHBIE OTHOLICHUSI OT MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JIOCTaTOYHO CIIO’KHBIX, HEOOXOAUMBIX Il Pa3BUTHUS HAyYHBIX U MPHUKIAAHBIX uaeil. bes
KOHKPETHBIX MaTeMaTHYEeCKUX 3HAHWHU 3aTPyJHEHO MOHWMaHHWE TPUHIIMIIOB YCTPOHCTBA U

HCITIOJIB30BaHUA COBpeMeHHOﬁ TEXHUKH, BOCIPUATUE U



HuTteprniperarust pazHooOpa3HOW COIMATBHOW, SKOHOMUYECKON, TMOJMTUYECKOW WH(popMaIuu,
Mas103(ppeKTUBHA MOBCEIHEBHAsI IpPAaKTUYeCKas JeATeNbHOCTh. KaxoMmy denoBeky B CBOEH
KU3HH TPUXOTUTCS BBIMOJHATH PACUYCThl U COCTABIATH ANTOPUTMBI, HAXOJUTh U HPUMEHSTH
(bopMyIIbl, BIAIETh MPAKTHUYECKUMH NMPUEMaMU T'€OMETPHUECKUX HM3MEPEHHH M IMOCTPOCHUH,
quTaTh MHGOPMALMIO, IMPEJICTABICHHYI0 B BHUAE Taliul, AMarpaMM U IpaHUKoOB, XKUTh B
YCIIOBHSIX HEONPEAEICHHOCTH U IOHUMAaTh BEPOSITHOCTHBINA XapaKTepcilydyaiiHbIX COOBITHI.

ONHOBPEMEHHO C pacUIMpeHHEeM cdep NPUMEHEHUS MaTeMaTUKH B COBPEMEHHOM
oOmecTBe BcE¢ 0Oojee BaXHBIM CTAHOBHTCS MAaTEMATHMYECKUH CTHJIb  MBIIUICHHS,
NPOSIBJISIIOIIMICS B ONpPEACICHHBIX YMCTBEHHBIX HaBblKax. B mporecce u3ydeHHS
MaTeMaTHKU B apceHall IPUEMOB M METOJIOB MBIIIJIEHUS YEJIOBEKa €CTECTBEHHBIM 00pa3oM
BKJIOYAIOTCA MHIYKLUSA M JeAYKUUs, 00OOIIEHHWE M KOHKpETH3alus, aHajiu3 U CUHTE3,
Kmaccuukanus W CHCTeMaru3anus, aOcTtparupoBaHue ¥ aHamorusi.  OOBEKTHI
MaTEMaTHUYECKUX YMO3AKJIIOUEHHUH, IIpaBuila UX KOHCTPYHPOBAHMS PACKPBIBAIOT MEXAHU3M
JIOTMYECKUX  TOCTPOCHUHM,  CHOCOOCTBYIOT  BBIpaOOTKE  yMEHHMS  (OPMYIHPOBATH,
00OCHOBBIBaTh U JIOKA3bIBAaTh CY)KICHMS, TEM CaMbIM Pa3BHBAIOT JOTMYECKOE MBILIUIECHHE.
Benymas ponp NpuUHAANEKUT MaTeMaTUKE M B (OPMHUPOBAHUM AITOPUTMUYECKON
KOMIIOHEHTHI MBIIUICHUSI U BOCIIUTAHUMA YMEHHH JCWCTBOBATH MO 33JaHHBIM aJTOpPUTMaM,
COBEpPILLIEHCTBOBATh M3BECTHBIE M KOHCTPYMpOBAaTh HOBbIE. B mponecce pemienus 3anay —
OCHOBOH y4eOHOMH JeATeIbHOCTH Ha YpOKaX MaTeMAaTUKU — Pa3BUBAIOTCS TaKXKe TBOpUECKast
Y TIPUKJIaTHAS] CTOPOHBI MBIIIIJICHUSI.

OOydeHne MaTeMaTHKe AAaeT BO3MOXHOCTh pa3BUBaTh y OOYyYarOUIMXCS TOYHYIO,
palMoHaNbHYI0O M HWHGOPMATHBHYIO peub, YMEHHE OTOMpaTh Haubojee NOIXOAsIIe
S3BIKOBBIE, CHMBOJIMYECKHE, TIpaduuecKkue CpeAcTBa I BBIPAKEHUS CYXKIECHUH WU
HarJIsiTHOTO UX MpeACTaBICHUS.

HeoOxonuMbpIM KOMIIOHEHTOM OOmIe KyJIbTYphl B COBPEMEHHOM TOJIKOBaHHH
SBJIIETCSl 00lllee 3HAKOMCTBO C METOAAMU IO3HAHUS JEMCTBUTEIBHOCTH, NMPEACTABICHUE O
IpeaMeTe M METO/AaX MaTeMaTUKU, UX OTJIMYUH OT METOAOB JPYIMX €CTECTBEHHBIX U
TYMaHHUTapHbBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUsI MaTEMAaTUKU JJIsl PELIeHUs] HAyYHBIX U
MPUKIATHBIX 3a1a4. TakuMm oOpa3oM, MaTemMaTnyeckoe oOpa3zoBaHHE BHOCHT CBOM BKJIaJ B
(dhopmupoBaHuEe OOIIECH KyJIbTYPHI YEJTOBEKA.

M3yueHne MaTeMaTUKH TaKKe CIIOCOOCTBYET 3CTETUUYECKOMY BOCIIUTAHHIO YEIOBEKa,
MOHMMAHUIO KpacoTbl W M3SIIECTBA MAaTEMAaTUYECKUX PACCYXKIEHUN, BOCHPHUSITHIO

reoMeTpUUYECKUX POpPM, YCBOCHHIO UI€U CUMMETPUH.



HEJIU U3YYEHUSA YYEBHOI'O KYPCA "'EOMETPUA"

«MateMaTHKy YK€ 3aTeM Y4YUTb HaJ0, YTO OHA YM B MOPSAIOK MPUBOAUTY», — IHUCAI
BEJIMKUM pycckuil yueHbli Muxaun BacunbeBuu JlomoHocoB. I B 3TOM COCTOMT OAHA W3
IBYX 1eseld 00y4eHHs] TeOMETPUU KaK COCTaBHOM YacTH MAaTeMAaTUKH B IKOJE. DTOW LeH
COOTBETCTBYET JOKa3zaTelibHas JUHUS MpenojaBanus reomeTpun. Creays MnpeacTaBIeHHOM
paboueil mporpamMMe, HauMHasi C CEABMOIO Kiacca Ha YpPOKaXx T'€OMETPHH OO0YyJarouIuiics
YUUTCS IPOBOJUTH JOKa3aTelIbHbIE PACCYXKACHUS, CTPOUTD JIOTUYECKUE
YMO3aKIIO4YEeHHUs, JOKA3bIBAaTh UCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM,

MIPOBOHUTH PACCYXJICHUS OT «IIPOTHBHOTOY, OTIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH
oOpaTHbIE YTBEPKICHUS. Y UCHUK, OBIIAJICBIINIA UCKYCCTBOM PacCyXIaTh, OyJAeT MPUMEHSTH €TO

B Oprxcanmeﬁ JKHU3HHU.

Kak mnmcan reomerp u mnemaror MHrope PenopoBuu Illapeirumn, «irogpMmu,
MOHUMAIOIIMMH, 4YTO TAaKO€  JOKa3aTelbCTBO, TPYAHO M JIaXe  HEBO3MOXHO
MaHUIyJIUpoBaTh». M B 3TOM COCTOMT Ba)XHO€ BOCIHUTATEIbHOE 3HAUEHUE H3YyUEHUs
TFE€OMETPHUH, NPHUCYLIEE MMEHHO OTEUECTBEHHOM MaTreMaTH4ecKoW Ikose. Bmecre ¢ Tem
aBTOPHI MPOrpaMMbl MPEIOCTEPEratoT YUUTENs OT W3JIMIIHEro (opMann3Ma, OCOOCHHO B
OTHOILIEHUU HadaJd U OCHOBaHMU reomerpuu. @panny3ckuii marematuk JKan /[penoHHE 1O
3TOMY IOBOJY BbICKa3aycs Tak: «UTo kacaercs NenuKaTHOW MpoOIeMbl BBEICHUS «aKCUOM,
TO MHE KaXeTCs, YTO Ha MEpBBIX MOpax HYXKHO BooOIIe M30eraTh MPOU3HOCUTH CaMO 3TO
cinoBo. C JOpyroil ke CTOPOHBI, HE CJIENYeT YIYCKaTb HU OJHOW BO3MOXHOCTH [JaBaTh
MIPUMEpPHI JIOTUYECKUX 3aKJIIOUEHUH, KOTOpble KyJa B Oonblled Mepe, 4eM HJesd aKCHOM,
SIBJIAIOTCSI ICTUHHBIMU U €TUHCTBEHHBIMU JABUTATEISIMH MaTEMaTHUYECKOT'O MBIILUIIEHUSI.

Bropoii nenpto n3ydeHus reoMeTpUHu SIBISETCS] UCIONIb30BaHUE €€ KaK HHCTPYMEHTA
IpU pEIIeHUH Kak MaTeMaTUYeCKUX, TaK M MPAaKTUYECKUX 3a/ad, BCTpEYaroUIuxcs B
peanbHON *kU3HU. OKOHYMBIIMI KypC I'€OMETpPHH IIKOJIbHUK JOJKEH ObITh B COCTOSIHUU
OIIpENIENIUTh T€OMETPUUECKYI0 (UTYpYy, ONHUCATh CIOBAMU JAHHBIH 4EpPTEK WIM PUCYHOK,
HaWTH TUIOIIAb 3€MEIbHOI0 Y4acTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY ONTOBOJOKOHHOTO
kabens wim TpebyeMble pa3Mephbl rapaxka Juisi aBTOMOOWIISI. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHUSA B U3YYEHHUU I€OMETpPUM B ILIKoje. J[aHHas mpakTUuYecKas JIMHUA
ABIISICTCS HE MEHee BakHOM, yeM mepBas. Eme Ilnaron mpennuchiBa, 4ToOBl «rpaxiaHe
IIpexpacHoro ropoja H1 B KOEM Cllydae HE OCTaBIISIIM T€OMETPUIO, BEb HEMAIOBAXKHO JAKe
noOo4yHoe e¢ MPUMEHEHHE — B BOCHHOM JIeJie Ja, BIPOYEM, U BO BCEX HAyKax — JUId

Jydaiero mx yCBOCHHUS: MbI B€Ib 3HACM, KakKas OecKkoHeuHas pasHula CymeCTBYET MCKIY



YeJIOBEKOM MPUYACTHBIM K TE€OMETpUM U HENpU4YacTHbIM». JIJig 3TOro  y4yurTesto
peKOMeHayeTCsl ToI0MpaTh 3aJauu MMPAKTUYECKOro XapakTepa AJisi pacCMaTpUBAEMBIX TEM,
YUUTh JETed CTPOUTh MaTeMaTH4YeCKHe MOJENU peajbHbIX J>KU3HEHHBIX CHUTYyalluii,
IIPOBOAUTH BBIUMCIEHMSI U OLIEHUBATh aJIEKBAaTHOCTh IIOJIYYEHHOIo pesynbrara. Kpaiine
BXHO TOAYCPKHUBATH CBSA3M TE€OMETPUM C JPYTUMHU TpeAMETaMH, MOTHUBHUPOBATH
WCIIOJIb30BaTh OMpEJENICHUs TeOMeTpUUecKUX (GUryp U TMOHATUH, JAEMOHCTPUPOBATH
MIPUMEHEHUE MOJIYYCHHBIX YMEHHUH B (DU3HKE U TEXHUKE. DTH CBSI3U HauboJsee sipKo BUIIHBI B
temax «BexTope», «TpuroHoMeTpudeckue COOTHOMICHU», «MeToll KOOpAHUHATY» U
«Teopema ITudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yueOHOMY IJ1aHy B 7—9 Kilaccax usyuaeTcst yueOHblit kype «['eomeTpus»,
KOTOpBIM BKJIIOUAET CJEAYIOIIME OCHOBHBIE pa3feiibl cojaepkaHus: «l'eomerpuueckue
Gurypsl M UX CBOWMCTBa»,
«3mMepeHne reoMeTpUYeCcKUX BETIMYHHY, a Takke «/lekapToBbl KOOPIAUHATHI Ha MIIOCKOCTH,

«BekTopbD»,

«IBmxenus miockoctu» U «lIpeobpazoBanus mogoous».

VY4eOHbIi IU1aH IpeycMaTpUBAET U3YYEHUE T€OMETPUN Ha Oa30BOM YPOBHE, UCXOMS U3
HeMeHee 68 yueOHBIX YacoB B y4eOHOM ToJly, BCETrO 3a TpH rojaa ooydeHus — He MeHee 204
4acoB.

YYET BOCIIMTATEJIBHOTI'O IOTEHIIUAJIA YPOKOB

Vcnonb3oBaHue BOCHUTATENbHBIX BO3MOYKHOCTEH OpraHM3allMd ypokKa Ha YpOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHus MPEATNOJaraeT:

1. TlonnepxkaHnue uWHTEpeca K YYEHMIO, K TMpoIeccy IO3HaHMs, aKTHUBU3ALUU
MI03HABATEIbHOM EATEIbHOCTH 00YUYaIOLIUXCSL.

2. BocnuTtaHue CO3HaTEeNbHOW NUCHMIUIMHBI (YMEHHE YUYUTENs MOKa3aTh BaXKHOCTb
y4eOHO- [T03HABATEIbHOM 1eATeIbHOCTH, YI€OHOH U TPYIOBON AUCLUIUINHBI).

3. ®opmupoBaHWE YMEHHH H HABBIKOB OpPTraHM3AIMH  YYalIUMHCS CBOEH
NeSITeIbHOCTH (OpraHu3alusi CaMOCTOSTENbHONH pabOThl ydaluxcs, COOJII0JIEHNE TEeXHUKH
0€30MaCHOCTH U TUTHEHWYECKHUX MPaBWII, CBS3aHHBIX C OCAHKOM M opranuzaiueil pabouero
MecTa).

4. BociutaHue KyJnbTypbl oOmieHus (opraHu3anus OOLIEHUS Ha  YpOKe,
(¢bopMUpOBaHMSI YYUTENEM YMEHHM ClyllaTh, BBICKAa3blBaThb WU apryMEHTHUPOBATh CBOC

MHEHUE).



5. @®opMupOBaHHE M PA3BUTHE OLCHOYHBIX YMEHUH (KOMMEHTHPOBAHHE OLIEHOK
yuuteneM, OO0CyXKJIeHHE OLEHOK C  Y4YallUMHUCS, KOJUIEKTMBHOE  OIICHHBaHUE,
B3aUMOIIPOBEPKA U OLICHUBAHHUE JPYT Jpyra y4aluMUcs).

6. BocnurtaHume TryMaHHOCTM (XapakTep OTHOLICHMHM «y4UTelb — YUYCHHK),
peryaupoBaHUEyUUTENIEM OTHOLIEHUH MEXy yJallluMUCH).

BocnurarensHblii moreHuuan npeameTa «l'eoMeTpus» peausyercs yepes:

- NoOyX/IeHUE ILIKOJIBHUKOB COOMIOaTh Ha YPOKE OOLIENPUHATHIE HOPMBbI
IIOBEJICHMS], IIPABUJIA00IIEHHS CO CTAPIIUMU (YUUTEISIMU) U CBEPCTHUKAMHU (IIKOJIBHUKAMMN),
MPUICPKHUBATHCS TPUHIUIIOBYYEOHOM JUCIUIUIMHBI M CAMOOPTaHN3aLINY;

- IIPUBJICYEHNE BHUMAHUS IIKOJbHUKOB K LIEHHOCTHOMY AaCIEKTy H3Yy4aeMbIX
Ha YpPOKax sBJIECHUH, OpraHu3anus ux padboTsl ¢ MOIy4aeMOl Ha yPOKE COLMAIbHO 3HAUUMOM
uHpopManKeli — WHUIUHPOBAHUE €€ OOCYKACHHUsS, C BBHICKA3bIBAHUSMH YYAIIHXCS CBOUX
MHEHMH 110 €€ MOBOJY, BEIpPAOOTKOMCBOETO K HEM OTHOIIEHUS, B TOM YUCIIE C IPUMEHEHUEM
MHCTPYMEHTA MOJIIEPKAHNS MOTUBALIMK U CAaMOOPraHU3alHu;

- BOCIIUTaHUE MAaTEMaTHUYECKOM KYJIbTYpPBI;

- UHULMMPOBAHUE M  NONJEPKKY  MCCIEA0BAaTENbCKOW  JAESITEIbHOCTU
oOydarolmuxcsd B~ paMKaX  pealu3alid HWMH  HMHIWBUAYaJIbHBIX M  TPYIIOBBIX
HCCIIEI0BATENCKUX ITPOEKTOB, YTO JAacT 00yYaroUIMMCs BO3MOXKHOCTh IPUOOPECTH HABBIK
CaMOCTOSITEJIbHOTO ~ PEIICHUS TEOPETUYECKOW MpoOJieMbl, HAaBbIK T'€HEPUPOBAHUSA W
oopmieHHs cCOOCTBEHHBIX UIEH, HABBIK YBAKUTEIBHOI'O OTHOIICHUS K UY>KUM UICSM,

0 OpMIIEHHBIM B paboTax IpYrux UCCleqoBaTeseil, HaBbIK MyOIMYHOTO BBICTYIIEHUS TIEpe]]

ayIUTOPUEH, apTYMEHTUPOBAHUS U OTCTAUBAHUS CBOE TOYKH 3PEHUS;

— OpraHM3alys TMpPeAMETHbIX 00pa30BaTelbHBIX COOBITHH  (TMpOBEIEHUE
IPEAMETHBIX HEJEIIb) JJIsl 00YYAIOIINXCS C LENbI0 Pa3BUTHUS MO3HABATEIBHOW U TBOPUECKOM
AKTUBHOCTH, UHUIIMATUBHOCTHU B PA3NUYHBIX c(hepax MpeAMETHOH AeaTeIbHOCTH, PACKPHITUS
TBOPUYECKUX CIIOCOOHOCTEH, 00YJAIOIIUXCS ¢ Pa3sHBIMU 00pa30BaTENbHBIMU MOTPEOHOCTIMU
Y MHAUBUYaTbHBIMU BO3MOXHOCTSIMU;

- MPOBECHUE YUEOHBIX (OMMMIHNAJ, 3aHUMATEIbHBIX YPOKOB H YPOKOB-
UCCIIEOBAaHUN U JIp.) U y4eOHO-pa3BIIeKATEIbHBIX MEPONIPHUATHI (KOHKYPCA-HIPBI
«IIpenMeTHBIN KpoCcCBOPI», TypHUPA «CBOSI UTPa», BUKTOPUHBI, KOHKYpPCaA Tra3eT U PUCYHKOB
¥ JIp.);

- ucnonszoBanne MKT u IuUCTaHIIMOHHBIX 0OO0pa30BaTENbHBIX TEXHOJIOTHIA
o0y4yeHHs, O0O0ECIEeUHBAIOIINX COBPEMEHHBIC AKTHBHOCTH OOydarommxcs (IporpamMmebl-

TPCHAXKEPHBI, TCCThI, 3a4YCThI B 3JICKTPOHHBIX MMPUIIOKCHUAX, My.]'[BTHMe,Z[HfIHBIe IMMpEe3CHTaIuu,



o0yyJaromue caiThl, YpOKU OHJIAlH, BUJCOJICKINH, OHJIAH-KOH(pEpEHIINH U IP.);

- opranuzansi OOy4YeHHMS C HCIIOJB30BAaHHEM HETPAAMIIMOHHBIX CIOCOO0B
(«CmemanHoe oOyueHue», «IlepeBepHyThbIi1 KJIace»), AKTUBU3HUPYIOLIUX
3aMHTEPECOBAHHOCTh YYCHMKOB. OHM ydaTcs CaMOCTOSITENIBHO pEIaTh TEOPETHUYECKUE
poOIeMbl, TeHEPUPOBaTh U OOPMIISITH COOCTBEHHBIE MIEU U YBAXHUTEIHHO OTHOCHUTHCS K
UIEsIM IpYTUxX

- OpraHu3alsi  CHUCTEMBbl  OLEHHBAHHUA  (TEXHOJOTHA  (HOPMHUPYIOIIETO
OLIECHMBAHMA), IMO3BOJISIONIAs AKICHTUPOBATh BHUMAHHE HE TOJBKO HAa OICHKE pe3yJibTara,
HO ¥ Ha IIpouecce IOUCKa pemeHus. lcrnonb3oBaHWe NaHHOM TEXHOJIOTMM IIOMOIAeT
BKJIFOYMTh YYEHHUKOB B IIPOLIECC OLIEHKM COOCTBEHHBIX YCHJIMM M NPOEKTUPOBAHMS CBOETO
pa3BUTHA KakK B IUIAHE aKaJeMHUYECKUX 3HAHWUW, HAaBBIKOB, TAaK M MEXKIPEAMETHBIX YMEHUMN
(manmpumep, paboTaTh B KOMaH/[Ie, O0IIAThCS, BECTH IUCKYCCHIO U T. I1.).

- CO3/JaHUE YCJIOBUHN Pa3BUTHUSI CYOBEKTHOCTH, MO3BOJIAIONIMX YYEHHUKY OBIThH
Ooliee CcaMOCTOSITEIbHBIM, ABTOHOMHBIM, MOHMMAaTh W TPOEKTHPOBATh CBOW MapIIpyT
00y4eHHUsl M MPOABUraThCS B OCBOCHUM COJECpPXKAHUSA B COOCTBEHHOM TeMIle (IIKaJIUpOBaHHE
1eJeH, CXeMbI OIICHUBAHUS U JIP.).

COJAEPKAHUE YYEBHOI'O KYPCA

"I'EOMETPUA"7 KJIACC

HavanpHble nmonsTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yros. Buael yrios.
Beprukansable M cMexHble Yribl. buccekrpuca yrma. JlomaHas, MHOTOYTOJIbHHK.
[TapannenpsHOCTb U NEPIEHIUKYISIPHOCTD MPSMBIX.

Cummerpuunsle ¢purypsl. OCHOBHBIE CBOMCTBa oceBOi cuMMeTpuu. [Ipumepst
CUMMETPHUH BOKPY)KAIOIIEM MHUPE.
OcHOBHBIE TIOCTPOEHUSI C MOMOUIBI0 LIUPKYJIS M JUHEUKU. TpeyrosbHUK.
Bricota, mennana, OuccekTpuca, UX CBOWCTBA.
PaBHOOEIpEHHBIN 1 paBHOCTOPOHHUI TpeyroabHUKU. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa W mpu3HaKW paBHOOEAPEHHOTO TpeyronbHUKa. I[lpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKYU MapaJlJIeNbHBIX NpAMbIX. CyMMa yIjioB TPEYTrOJIbHHKA.
Bueminue yrisl TpeyrojabHUKa.

[IpssMoyTonbHBIN TpeyroabHUK. CBOMCTBO MEAUAHBI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA,
MPOBEICHHOW K runoreHys3e. llpu3Haku paBeHCTBA NPSIMOYTOJNBHBIX TPEYrOJIbHUKOB.
[TpsiMOYTONBHBII TPEYroIbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTprn: HEPaBEHCTBO TPEYTOJbHHKA, HEPABEHCTBO O

JUIMHE JIOMaHOH,TeopeMa o 0oJIbIleM yriie U 00JbIlel CTOPOHE TPEYrOJIbHUKA.



[lepnenquKymIsip U HAKJIOHHAS.
I'eomerpuueckoe mecto Touek. buccekTpuca yria v cepeJuHHbII
MEePHEHIUKYISIP K OTPE3KYKaK T€OMETPUUECKUE MECTa TOUEK.
OKpyXHOCTb U KpYT, XOpJla U JuaMeTp, UX CBOWCTBa. B3auMHOe pacrosnoxeHue
OKPYKHOCTH UIIPSIMOM.
Kacarenbnas u cexyias kK okpyxHocTH. OKpyKHOCTb, BOUCaHHAas B yroi. Bnucanuas u
ONMCAHHAsOKPYKHOCTH TPEYTOJIbHUKA.
8 KUIIACC
YeteipexyronbHuku. [lapamienorpamm, ero npu3Haku U cBoicTBa. YacTHbie ciiydan
napajuiesorpaMMmoB (TPsSIMOYTOJILHUK, poMO, KBaJipaT), UX MPU3HAKU U cBoicTBa. Tpanerus,
paBHOOOKAs Tpamnelusi, e¢ CBOMCTBA U nMpu3Haku. [IpsMoyronbpHas Tpamnemus.
Meron ynBoenus menuansl. LlenTpansHas cummerpus. Teopema Paneca u
TEOpeMa O MPONOPLUOHATBHBIX OTPE3KAX.
CpenHue nuHUU TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KO3 duuueHT noaodus. IIpuzHaku momodus
TPEYrOJILHUKOB.

[Tpumenenne mogoous Npy PeHIeHUN MPAKTHYECKHIX 3a/1a4.

CaoiicTBa miomaaei reoMmerpudeckux ¢uryp. @opmysnsl A miomam
TPEyroJibHUKa,IapajuiesorpamMmma, pomo6a u tpaneunu. OTHOLIEHHE IIoLaiel Mog00HbIX
¢uryp.

Brruncnenue miomiaiel TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIETYaToON Oymare.

Teopema ITudaropa. Ilpumenenne reopems! [Ingaropa npu pemieHnn NpakTHYECKUX
3aj1ad.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yria MNpsSMOYTOJbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. TpUrOHOMETpHYECKHE (YHKIMH YriioB B 30°,
45° u 60°.

BrnivcaHHBIE M IEHTPANIBHBIE YIUIBI, YTOJ MEXKY KacaTeIbHOU U XOPAOH. YTIIBI MEXKIY
XopgaMn M CCKYIIMMH. Broucannsle W onMcaHHBIC T-ICTI)IpéXyl"OJ'II;HI/IKI/I. Bzanmnuoe
pacrnoyioxkeHue AByX OKpyxkHocTed. Kacanme okpykHocten. OOmiue xacaTeiabHbIE K JABYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrenc yrion ot 0 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO.

@opMyIIbl IPUBEICHHUS.

Pemienne TpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.



Pemenue npakTu4eckux 3a7ad ¢ UCIOJb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodusi. [lo1001e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mNpoOU3BEACHUM OTPE3KOB XOpA, TEOPEMBI O IIPOU3BENECHUU
OTPE3KOB CEKYILHX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

BekTop, minHa (MOAyib) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPBI, MPOTHBOIIOIOKHO
HaIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAlMU Haj
BEKTOpaMH. PaznojkeHue BEKTOpa IO [BYM HEKOJUIMHEApHBIM BekTopaM. KoopanHatel
BeKTOpa. CKaJIpHOE TPOU3BEIECHUE BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JUIMH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHMS IPSIMOU U OKPYKHOCTH B
KOOpJMHATAaX,IepeceueHNE OKPYKHOCTEN U IpsIMbIX. MeTOo1 KOOPAUHAT U €r0 IIPUMEHEHUE.

IIpaBuiibHBIE MHOTOYTOJBHUKH. JlyIMHA OKpYyXHOCTU. I'panycHas u pannaHHas
Mepa YIJIa,BBIYMCICHHUE JUIMH Oy OKpyKHOCTe!. Inomane kpyra, cekropa, CErMeHTa.

JIBr>KeHUs TNIOCKOCTH ¥ BHYTPEHHHE CUMMETPUH PUTYP (dJI€EMEHTApHBIC
IIPEJICTaBICHHUS).

[TapannensHblii epenoc. [ToBoporT.

INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI

OcBoenne yueOHOro kypca «l'eomerpusi» TOMKHO oOecreynBaTh JIOCTHIKEHUE Ha
YPOBHE OCHOBHOTO OOIIET0 O0pa30BaHUS CIEAYIOIIUX JIMYHOCTHBIX, METANPEAMETHBIX U
MpeIMETHBIX00Pa30BaTeNbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIBTATDBI

JlugHOCTHBIE pE3yJabTAaThl  OCBOGHUSI MpOrpaMMbl  y4eOHOro  Kypca
«'eomeTpusi» xapakrepusytorcs: IlaTpuoTnyeckoe BoCIUTaAHMe: TMPOSIBICHUEM HHTEpeca
K NpPOUUIOMY UM HAaCTOSLIEMY POCCHUKWCKOM MaTEeMaTHUKH, LIEHHOCTHBIM OTHOILIEHHEM K
JOCTH)KEHHMSIM POCCUHMCKHUX MaTeMaTUKOB U POCCHUMCKOM MaTeMaTHYECKOM IIKOJbI, K
WCIIOIB30BAHUIO ITHX JOCTHXKEHUN B IPYTrUX HayKaX M MPUKIAIHBIX cepax.

I'paiknanckoe M JTyXOBHO-HPAaBCTBEHHO€ BOCIHHUTAHHME: TOTOBHOCTBIO K
BBITIOTHEHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3aliu ero mpas, MPEACTaBICHHUEM O
MaTeMaTUYeCKNUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUM, MPOIEAYD
TpaKIaHCKOTO 001IecTBa (BIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTHIO K OOCY)KICHHIO STUYECKHUX
mpoOJieM, CBSI3aHHBIX C TPAKTHUYECKUM MPHUMEHEHHEM AOCTHKCHH HAyKH, OCO3HAHHEM

BA’)KHOCTHU MOPAJIbHO-3THYCCKUX NPUHIUIIOB B ICATCIBHOCTU y‘-IéHOFO.

TpyaoBoe BocnMTaHWe: YCTAaHOBKOW Ha AKTUBHOE YYacTHE B PELICHUU
IIPAaKTUYECKUX  3aJa4 MAaTeMaTU4eCKOM  HAIpaBIEHHOCTH, OCO3HAHUEM  BaKHOCTH

MaTeMaTHYecKoro oOpa3oBaHUsl Ha MPOTSIKEHUM BCEH JKHU3HM JJISl YCIIEUIHOM



npoeCCUOHATLHOMN IEATETFHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHUI;
OCO3HaHHBIM BBIOOPOM M IOCTPOCHMEM MHIMBHYaJbHON TPAEKTOpUH OOpa3oBaHUSA U
KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTH4ecKoe BOCIHUTAHME. CIOCOOHOCTBIO K  SMOLMOHAIBHOMY H
ACTETUYECKOMY BOCIPHATHIO MaTeMaTWYeCKHX OOBEKTOB, 3ajay, pEIICHUH, pacCyKICHU;
YMEHHUIO BUJIETh MaTEMaTUUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAY4YHOr0 TMO3HAHUSI: OpHUEHTalMEeNd B JEATEIBHOCTH Ha
COBPEMEHHYIO CHCTEMY HayYHBIX NPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS
YeJoBeKa, MPHUPOAbl M O0OIIecTBa, MOHMMAaHHEM MAaTEeMaTHYeCKOW HayKH Kak cgepsl
YeJIOBEYECKON JESITEIbHOCTH, JTAallOB €€ pa3BUTUA W 3HAYMMOCTH JUIS  Pa3BUTHUS
LIUBWIN3ALMY; OBJIAJICHUEM SI3bIKOM MaTeMaTHMKM U MaTeMaTHYeCKOH KyJIbTypoH Kak
CPEACTBOM II03HAHMsI MHUPA; OBJIAJACHUEM MPOCTEHIIMMHU HAaBbIKAMM HCCIIE0BATENbCKOM
JESTEIbHOCTH.

dusnyeckoe BOCIUTAHME, (POPMHUPOBAHHUE KYJIbTYPbI 310POBbS H
3MOLMOHAIBHOr00/1ar0NoyYHs: TOTOBHOCTBIO IPUMEHATh MaTEMATHYECKHE
3HaHUs B UHTEpecax CBOETO 37J0POBbs,BEICHUS 30pOBOro 00pas3a *HU3HU (310pOBOE
NUTaHue, cOaTaHCUPOBAHHBINA PEXKUM 3aHATUI U OTABIXA,peryisipHas GpusnuecKas
aKTHBHOCTB);C(POPMUPOBAHHOCTBIO HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO I1 PaBa Ha

OLIMOKY M TaKoro k€ MpaBa APYroro 4yeaoBeKa.

IKOJOTHYeCKOe BOCITUTAHHE:
OpHeHTaHHCﬁ Ha NPUMCHCHUC MAaTCMAaTUYCCKHUX 3HaHUU A pCICHUA 3a/iad B oOJactu
COXPaHHOCTH OKPYXKAroIIeH Cpe/bl, TUIAHUPOBAHKS TIOCTYIMKOB M OIICHKH HX BO3MOYKHBIX
MOCJICACTBUH JUIsl OKPYKAIOLICHCPE/Ibl; 0CO3HAHUEM INTOOATBHOTO XapaKTepa dKOJOTHYECKUX

poOJIeM U TTyTeH UX PelIeHuUs.

JInuHOCTHBIE pe3y/bTaThl, 00ecneYnBaloIie aJanTAUMI0 00yUyaouerocs
KH3MEHSAIOUIUMCS YCJI0BUAM COLMAIBLHON U NMPUPOAHOM CpeabI:

— TOTOBHOCTBIO K JIEHCTBUSIM B YCIIOBUSIX HEOIPENEICHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEIBHOCTh, B TOM YHCIE YMEHHE
YUUTBbCS y JAPYTHX JIIOJei, mpuoOperaTb B COBMECTHOM AEATENbHOCTH HOBbIE 3HAHMUA,
HAaBBIKM U KOMIIETCHIIMM U3 OIIbITA APYTHUX;

— HE0OXOAMMOCThIO B  (OpPMHUPOBAaHMM HOBBIX 3HAaHHUW, B TOM 4YHCIE
(dbopMynupoBaTh UAEH, MOHATHUS, TUIIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHCJIE paHee He

MN3BCCTHBIX, OCO3HABATh ILC(I)I/ILII/ITBI COOCTBEHHBIX 3HAHHH U KOMHGTCHTHOCTCﬁ, IJIaHUPOBATH



CBOC Pa3BUTHUE;

— CHoCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYaIIO KaK BBI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U
JecTBUS, POPMYIIUPOBATH M OIICHUBATH PUCKH U MOCIIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI
MeTtanpeamMeTHble pe3yinbTaThl OCBOEHHS MPOrpaMMbl yueOHOIo Kypca «l'eomeTpus»

XapaKTCPUIYIOTCA OBJIAACHUEM YHUBEPCATIbHbIMU RO3HA6AM E/IbHbIMU ()eﬁcmeu}mu,
YHUBEPCATTbHHBIMU KOMMYHUKAMUBCHbIMU oelicmeuamu u YHUBEPCATIbHBIMU PeCYy/IAMUGHBIMU

oelicmeusamu.

1) YHnusepcanvuvie nosnasamenvuvle oeticmsus obecneuusaom gopmuposarue
0a3068bIX KOCHUMUBHBIX — NpOYecco8 odyuaruuxcsi (0coeHue Memooo8 HNOZHAHUSA
OKpYJHCaroueo Mupa, HnpUMEeHeHUue N0SUYECKUX, UCCIe008aAMEeNbCKUX Onepayutl, yMeHul
pabomamb ¢ unghopmayueti).

Ba3zoBble jjornueckue aeiicTBus:

— BBUIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE TMPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, MOHSATHI, OTHOIICHUNH MEXIy MOHIATUSIMH, (HOPMYIUPOBATH ONPEIACICHUS
MOHATUH; YCTaHABIMBATh CYIIECTBEHHBIM NpPHU3HAK KIacCU()UKALMU, OCHOBAHMSA IS
0000IIIeHUS U CPAaBHEHHS, KPUTEPHH IPOBOIUMOTO aHAIIN3A;

—  BOCIpUHUMATh,  (opMmynupoBaTb U  IpeoOpPa3OBbIBATh  CYXKJICHHUS:
YTBEPAUTENbHBIE U OTPULIATENIbHbIE, €TUHUYHbIE, YACTHBIE U 001II1E; YCIOBHBIE;

—  BBIABIISATh MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHUS B
¢bakTax, JaHHBIX, HAOIIOJEHUSIX U YTBEPXKACHUSX; MpeanaraTb KPUTEPUU Ui BBIIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIL;

—  JenaTh BBIBOABI C UCIHOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VMHJYKTUBHBIX YMO3aKJIIOUEHUN, YMO3AKIFOYEHUH 110 AaHAJIOTHH;

— pa30uparh J0Ka3aTelNbCTBA MAaTEMaTHYECKUX YTBEPKACHUNU (TpAMbIE U OT
MIPOTUBHOT0), MPOBOJUTH CAMOCTOSATEIBHO HECIOKHBIE J0Ka3aTelbCTBA MaTeMaTHYECKUX
(akToOB, BBICTpaWBaTh AaPryMEHTAllMI0, TPUBOAUTH MPUMEPhl U  KOHTPIPUMEPHL;
000CHOBBIBAaTh COOCTBEHHBIE PACCYKACHUS;

— BbIOMpaTh crocol penieHus: yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BBIOMpaTh Haubosiee MOAXOIAIMIMNA C YYETOM CaMOCTOATENbHO BBIAEICHHBIX
KpUTEPHEB).

ba3oBble ucciienoBaTebCKHeE 1eHCTBUA:

—  HCIIOJIB30BAaTh BOIIPOCHI KakK HCCIIe0BaTEIbCKUM HHCTPYMCHT IIO3HAHUA;



dhopmynupoBaTh BOIPOCH, (PUKCHpYIONIUE MNPOTHBOPEUHE, IMPOOJIEMY, CaMOCTOSTEIHHO
yCTaHABJIMBATh MCKOMOE W JIlaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATh CBOIO
MO3UIINIO, MHCHUE;

— TMPOBOAMTH IO  CAMOCTOSTEIBHO  COCTAaBICHHOMY IUIAHY  HECJIOXHBIN
OKCHEPUMEHT,  HeOOJIbIIOe  HCCICOBAaHWE [0  YCTaHOBJICHUIO ocoOeHHOCTEeH
MaTEMaTHYECKOT0 00BEKTa, 3aBUCHMOCTEH 00BEKTOB MEX Ty CO00iA;

—  CaMoCTOATENILHO (OpMYyIUpOBaTh OOOOUICHHWS W BBIBOJBI IO pe3yjbTaTaM
MPOBEJICHHOTO HAOJIOCHUS, HCCIICAOBAaHUS, OIICHUBAaTh JIOCTOBEPHOCTh ITOJYYCHHBIX
PE3yIIbTAaTOB, BHIBOJIOB U O0OOIICHHIA,

— TMPOTHO3MPOBATh BO3MOXXHOE pa3BUTHE TMpOIEcca, a TAKXKE BBIIBHTaTh
MPE/IIOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

PabGora c undopmanmeii:

—  BBIBJITH  HEJAOCTATOYHOCTh M HM30BITOYHOCTh HWHGPOpPMAIIMH, JIAHHBIX,
HGO6XOZ[I/IMBIX AJIA pCHICHUWA 3aJa4u,

— BI)I6I/IpaTI), AHAJIIN3UPOBATD, CUCTCMATU3UPOBATH u HHTCPIIPETUPOBATDH

MHGOPMALIHIO PA3TUYHBIXBUAOB  (OPM IPEICTABICHHUS;

—  BbIOUpaTh GopMy npencTaBaeHnss HHGOPMALUY U HILTIOCTPUPOBATH
pelraemMble 33/1a4MCXeMaMy, TuarpaMMaMu, HHOU rpaKoi U MX KOMOMHAIMSIMY;

—  OIICHMBATh HAJSIKHOCTh MHPOPMAIIUH 110 KPUTEPHUSIM, MTPEIOKEHHBIM
YUUTENEM HIMCHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

2)  Vuusepcanvhvie KOMMYHUKAMUGHbIE OClCMBUs 00eCnedu8aom
ChOPMUPOBAHHOCBCOYUATLHBIX HABLIKOE 00YUAIOUJUXCSL.

OO0menue:

— BOCTIPUHUMATh U (OPMYJIHPOBATH CYKIEHHS B COOTBETCTBHH C YCIOBHSIMH H
[EeJISIMUA  OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX W
MMUCHMEHHBIX TEKCTaX, JlaBaTh MOSCHEHHS IO XOAY pEIIeHUs 3aladyd, KOMMEHTHPOBATH
MOJTyYEHHBIH pe3yibTar;

— B XOfe OOCYXICHHs 3alaBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBHI,
MpoOJIeMBbl, pemIaeMoil 3a/aud, BBICKA3bIBaTh WJIEH, HAICJICHHBIE Ha IIOWCK DPEIICHHS,
COIOCTABJISITh CBOM CYXJICHUS C CY)KACHUSMH JIPYTHX YYaCTHUKOB Juaiiora, 0OHapyKHWBaTh
pasnuyre U CXOJCTBO IMO3UIMIA; B KOPPEKTHOU (popme popMynupoBaTh pazHOIriIacusi, CBOU
BO3PAKECHHUS;

—  TIPEACTABIATH PE3YNbTAThl PEUICHUS 3aJaud, SKCIIEPHMEHTa, WCCIICAOBaHUS,

MIPOEKTA; CAMOCTOSITEIILHO BHIOMPATh (pOpPMAT BRICTYIUICHUS C YUSTOM 3aJ1au MPE3CHTAIUN 1



0CcOOEHHOCTEH ayAUTOpUH.

CoTpyanunuecTBo:

— T[OHUMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBAa KOMAHAHOW M HHIWBUIYyaJbHOU
paboThI MPpU pelIeHNH Y4eOHbIX MaTEeMaTHUECKUX 3a7ay;

— NpPUHUMATh LEJdb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATH OPraHU3AIMIO
COBMECTHOH paboOTHI, paclpeneisTh BUIbl padOT, JTOTOBAPHBATHCS, OOCYXAATh MPOLECC H
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKHX JIIOJICH;

—  y4acTBOBaTh B IpynmoBbIX (Gopmax paboTel (0OCYXIeHUs, OOMEH MHECHUSIMH,
MO3IOBBIE IUTYPMBI U IP.);

—  BBIIOJIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU JACHCTBHS C IPYTHMMHU
YJIeHaMU KOMaH/Ibl;

— OIICHMBAaTh KAdeCTBO CBOETO BKJIaJa B OOMMH MNPOAYKT MO KPHUTEPHSM,
cOpMyIHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Vuusepcanvhvie pezcynamugHble Oelicmesusl obecneuusarom

qbopMupoeaHue CMDbICII06bLX YCMAHOBOK U IHCUZHEHHBIX HABLIKOE IUYHOCNIU.

Camoopranmszaums:

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH, AJITOPUTM PELICHUS 33Jayd (WM €ro 4YacTb),
BBEIOMpATh CIOCOO PEIICHUS C YY4ETOM UMEIONIMXCS PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMeHTHpPOBAaTh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C Y4ETOM
HOBOM MH(}OpMaIIH.

CaMOKOHTPOJIb:

—  BIJIaJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoOIiecca U pe3yibTara
peleHusI MaTeMaTHYeCKOH 3a/1a4H;

—  TpeABHIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPH PEHICHUH 331a4H,
BHOCHUTH KOPPEKTHBBI B JESATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

—  OLICHMBATh COOTBETCTBHUE pe3yJbTaTa AEATEIbHOCTU MOCTABICHHOW LENU U
YCIOBUAM, OOBSICHATH MPUYMHBI JOCTHXKEHHUS WIM HEAOCTHKEHHs LeIH, HaXOAUTh
OLIMOKY, AaBaTh OLEHKY MPHUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATBI

OcBoenue yuebHOro Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
00pa30BaHMI0KHO 00€eCTIeYuBaTh JOCTHXKEHUE CIIEYIOINX MPEIMETHBIX
00pa30BaTeNbHbIX PE3yIbTATOB:
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— Pacro3HaBaTe HM3y4eHHBIE TEOMETPUYECKHE (UTYPBI, ONPEACIITh HX
B3aMMHOE PaCIOJIOKCHHUE, N300pakaTh reOMETPHIECKUE (DUTYPHI; BBITOIHATh YEPTEIKH
[0 YCJIOBHUIO 3a/aud. M3MepsTh JUHEWHBIE U YIIOBbIE BEJIMYMHBL. Pemarte 3agaun Ha
BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIUYUH YIJIOB.

— Jlenmate TpyOyrO OIIEHKY JMHEHWHBIX M YIJIOBBIX BEJIWYUH MPEAMETOB B
peanbHOM KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Pa3nuyarh pa3Mepsl STUX 0OBEKTOB
10 TOPSAKY BEJIUYUHBI.

— CTpouTh YepTEKHU K TCOMETPUUYECKUM 3a]1auyaM.

— llonb30BaThCAd MNpHU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA PABHOOCIPEHHBIX TPEYTOJLHUKOB IIPH PEIICHUH 3a]1a4.

— HpOBOI[I/ITI) JJOTUYCCKUC PACCYKACHUA C HCIOJb30BAHUCM TI'COMCTPUUCCKUX
TEOPEM.

—  Tlonp3oBaThCcsi MpHU3HAKaMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM MeEIHMAaHbI, MPOBEACHHON K THIOTEHY3€ MPSAMOYTOJBHOTO TPEyrojibHUKA, B
pEIIeHUU TEOMETPUUECKUX 3aa4.

—  Onmnpenensate NapaJICIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE
obpasyer ¢ HHMMH cekymas. Ormnpenensrs MNapauieTbHOCTh MPSAMBIX C ITOMOIIBIO
paBEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSAMOM A0 TOYEK APYroil mpsMoii.

— Pemars 3a1a4n Ha KieTyaToi Oymare.
—  IIpoBoauTh BBIYMCICHHUS M HAXOAWUTh YUCIOBbIE M OYKBEHHbIE 3HAUCHUS

YIJ0B B T€OMETPUUYECKHUX 337adyax C UCIHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJTbHUKOB, CBOWCTB  YIJIOB, OOpa30BaHHBIX MPHU TEPECEUYCHUU JIBYX
MapajIeabHbIX MPAMBIX CEKYIIeH. PemaTe npakTHyecKkue 3aj1a4yn Ha HaX0KJICHUE YIJIOB.

— Bunagets NOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAENsITh
OMCCEKTPUCY yIJIa M CEPEIUHHBIA TMEPHNEHIUKYISIP K OTPE3KY KaKk T€OMETPUUYECKUE
MECTa TOYEK.

—  @opMynHpOBaTh OINpPENCICHUS OKPYKHOCTH U Kpyra, XOpAsl M JUamMeTpa
OKPY>KHOCTH, TMOJIb30BAThCSI UX CBOMCTBAMHU. YMETh MPUMEHATH 3TH CBOWCTBA MpHU
peLIeHNH 3a1a4.

— BrnageTts nmoHsATHEM ONMHUCAHHOW OKOJIO TPEYrOJIbHUKA OKPY)KHOCTHU, YMETh
HaxoauTh e¢ weHTp. llonbp3oBaThcsi ¢akraMu O TOM, UYTO OHCCEKTPUCHI YTIJIOB
TPEYrojibHUKa TMEPEeCcCeKaloTcss B OJHOW TOYKE, U O TOM, UTO CEPEAUHHBIE
MEePIEHANKYIISIPHI K CTOPOHAM TPEYTOJbHUKA NEPECEKAIOTCS B OJJHOM TOouke.— BrnaaeTs

MOHATHEM KacaTeJIbHOM K OKPY’KHOCTH, I10JIb30BATHCA TeopeMoﬁ 0



NEPIEHIUKYJIIPHOCTH KacaTelbHON U paguyca, PO BEACHHOTO K TOUKE KAaCAHHUS.
—  Ilonmp3oBaTbCcsl MpOCTEMIIMMM TI'E€OMETPUYECKUMHU HEPABEHCTBA MU,
MIOHUMATh UX MIPAKTUYECKUHA CMBICIL.

— IIpoBOAUTHE OCHOBHBIE TEOMETPUUYECKHE IMOCTPOEHHUS € MOMOLIBIO LUPKYJIA U
JIMHENKH.

8 KJIACC

— PacmosHaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
M0JIb30BAThCSI MXCBOMCTBAMU NIPU PEUICHUN T'€OMETPUYECCKHX 3ajad.

—  IIpumeHSTH CBOICTBA TOUYKH IEPECEUCHUSI MEIMaH TPEYTOJIbHUKA
(TIeHTpa Macc) BpelieHuy 3a/1ad.

— Braners noHsITHEM CpeIHEH JIMHUU TPEYroJIbHUKA U Tparlelu,
MPUMEHSTh UX CBOMCTBAIIPH PEUICHUN '€OMETPUYCCKHX 3ajad.

— Tlonp3oBatkes Teopemoii Daneca u TeOpPEMON O MPOMOPITHOHATEHBIX
OTpe3Kax, IPUMEHSITBUX JJIsl PEIICHUS MPAKTHYECKUX 3a]1aY.

— HpI/IMeHHTB IIPU3HAKKU 1'[0,[[061/[5{ TPEYIrOJIbHUKOB B PCHICHUN I'COMETPUUCCKUX
3aja4.

— Tlonp3oBatecsi Teopemoit Iludaropa anst pemeHHs TE€OMETPHUECKUX U
IpakTU4eckux 3agad.— CTpPOUTh MAaTEMaTHYECKYI0 MOJIE]b B MPAKTUYECKHUX 3ajayax,
CaMOCTOSITENILHO JIeNIaTh YePTEK U Ha XOAUTh COOTBETCTBYIOLIHNE JJIUHBI.

— Brnaners mnoHATHSMM CHHYcCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IIPSIMOYTOJIBHOTO TpeyroibHUKa.— [loap30BaThCs 3TMMM NOHATHS MM Ul PELICHUS
MIPaKTUYECKUX 3a]1a4.

— Boruncnsate  (pa3nuyHbIME - croco0amM) IJIOWAAb TPEYrojibHUKA H
IJIOLIAI1 MHOTOYTOJIBHBIX (QUTYp (IOJIB3YACH, TJI€ HEOOXO0UMO, KaIbKyJIATOPOM).

— HpI/IMeHHTB MOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3a/lavdax.
— Bnagers MOHATHSAMM BOHCAHHOTO M HCHTPAJIBHOTO YIJida, HCIIOJIB30BATb

TEOpeMbl O BIIMCAHHBIX YIJaxX, yriax MEXIY XOopAaMHu (CEeKyIIUMH) U yIiie MEexXIy
KacaTeJIbHOW U XOpJOU IPH PEIICHUH F'€OMETPUYECKUX 3a1ad.

— DBraznere NoHATHEM ONMCAHHOTO YETHIPEXYTOJIbHHUKA, IIPUMEHATh CBOMCTBA
ONMCAaHHOT'O YETHIPEXYrOJbHUKA TP PEIIEHNH 3a7au.

— IIpuMeHATH NoNMy4YeHHbIE 3HAHUS Ha NPAKTHUKE — CTPOUTh MAaTEMaTUUYECKHE
MOZENIM I 3a7a4 PEalbHOM JKU3HU U IPOBOAUTH COOTBETCTBYIOLIUE BBIYUCIICHUS C
IpUMEHEHHEeM 1ojo0usi W TPUTOHOMETpUM  (HOJB3YACh, TJleé  HEO0OXOAMMO,
KQJIBKYJIITOPOM).
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— 3HaThb TPUTOHOMETpUYECKHE (YHKIMHM OCTPBIX YIJIOB, HAXOOUTh C HX
IIOMOILBIO  PA3JIMYHbIE AJIEMEHTHl IPSIMOYTOJbHOI'O  TPEYrojbHHMKA  («pelieHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxonuTh (¢ MOMOIIBbIO KalbKYJSITOpa) AJUHBI U
yIIIbl AJ11 HETaOJMYHbBIX 3HAUCHUH.

— [lonb30BaThCst GopMynaMu NPUBEIEHHUS 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOKJIECTBOM  JJI1  HAaXOXICHUS COOTHOLIEHUH MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

— Hcnonp3oBaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOKIEHUS PA3IIMYHBIX
3JIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY»), IPUMEHATh UX IPU PELICHUU
TEOMETPHUECKUX 3a7ady. — Buagers MNOHATUAMHU TpeoOpa3oBaHUs MOAOOMS,
COOTBETCTBEHHBIX JJIEMEHTOB MNOAO0OHbIX ¢uryp. — Ilonmp3oBatbeca  cBoOWCTBaMH
noJ100usl MPOU3BOJIBHBIX (UIYp, YMETb BBIYUCIATH JJIMHBI U HAXOIUTh YIVIBI Y
no00HBIX uryp. [IpuMeHsITH CBOICTBA TOJO0MS B IPAKTUIECKUX 33Ja9aX.

— YMeTb NPUBOJUTH IPUMEPHI ITOJ0OHBIX (PUTYP B OKpYXKAIOILEM MUPE.

— Ilonp3oBaThCst TEOpeMaMu O IPOM3BEACHMH OTPE3KOB  XOpH, O
IIPOU3BEICHNN OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

—  Tlonbp3oBaThCcsl BEKTOpAMHM, IOHUMATh UX F€OMETPUUECKUI U (PU3HUECKUi
CMBICII, IPUMEHSTh UX B PEIIEHUN T€OMETPUUECKUX U (PU3NYECKUX 3a/1a4.

— HpI/IMCHSITI) CKaJIApHOC IMPOMU3BCACHUC BCKTOPOB I HAXOXICHUA JIMH
VTJIOB.

—  Ilonp30BaTbcd METONOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B
PELIEHNN TEOMETPUYECKUX U TPAKTUYECKUX 3a]a4.

— Bragets MOHATHAMM MPAaBUJIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI 1yTH OKPYXHOCTHU U PaJIMaHHOM MEpHI yIia, YMETh BBIUMCIATH IUIOIAb Kpyra 1
€ro yacTei.

— IIpuMeHATh MOTy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

— Haxonute ocu (WM LEHTPBI) CUMMETPUU (QUTYpP, HNPUMEHATH IABHKECHUS
IIJIOCKOCTH B IPOCTEUIINX CITy4asiX.

— IlpuMeHATh moMyYyeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTH MaTeMaTUYeCKUe
MOJENN JJIA 3aJad PEAIbHOM >KM3HM M MPOBOAUTH COOTBETCTBYIOLIUE BBIUYMCICHUS C
NpUMEHEHHEM TMOoA00Ms M  TPUTOHOMETpUYECKHX (DYyHKIUM (MOonb3ysch, Tae

HEO0OXOMMO, KATBKYJIATOPOM).



OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "MATEMATHUKA"
[Ipeamer "BeposiTHOCTH U CTaTUCTHKA" SBISIETCS paszenoM Kypca "Maremaruxa'.

Pabouass mporpamma mo npeamery "BeposTHOCTH u cratmcTUka" nis oOydarormmxcs /-9
KJIaccoB pa3paboraHa Ha ocHoBe @elepanbHOr0 IoCyIapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOIO oOmero oOpa3oBaHUS C YY4ETOM M COBPEMEHHBIX MHUPOBBIX
TpeOOBaHU, IPEABABISEMbIX K MATEMATUIECKOMY 00pa30BaHMIO, M TPAAULIUN POCCHICKOTO
o0pa3oBaHMs, KOTOpble OOECHEeYMBAIOT OBJIAJCHHE KJIIOUYEBBIMH  KOMIIETCHIMSMH,
COCTABJIIOLIMMHM OCHOBY [UIl HENPEpPhIBHOIO 00pa3oBaHUs M CaMOpPa3BUTUSA, a TakKkKe
LIEJIOCTHOCTb OOLIEKYIbTYPHOTO, JMYHOCTHOI'O U IIO3HABATEIBHOTO PA3BUTHUS O0YJArOIUXCA.
B mnporpamme ydreHsl wuaen W mojokeHWss KOHIENIMHM pPa3BUTHS MaTEMaTHYECKOTO
obpazoBanus B Poccuiickoii @enepanuu. B smoxy mudposoit Tpanchopmaruu Bcex chep
YeJIOBEYECKON JeSITeIbHOCTH HEBO3MOXKHO CTaTh OOPa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM
6e3 0a30BOM MaTeMaTHMYECKOW MOJrOTOBKH. Y)K€ B ILKOJIE MaTeMaTHKa CIYKUT OINOPHBIM
OpeIMEeTOM JUIi  M3YYeHHS CMEXKHBIX JUCHUIUIMH, a TOoCi€ INKOJBI  peaabHON
HEOOXOJMMOCTBIO CTAaHOBHUTCS HENPEPhIBHOE O0pa3oBaHME, YTO TpPeOYeT IOJHOLECHHON
6a30Boil 001Ie00pa30BaTENLHON IOATOTOBKM, B TOM 4YHCIE M MaTeMaTH4ecKo. ITo
Oo0yCJIOBJIEHO TeM, 4YTO B HAlIM [JHU pacTeT 4YHUCIO Mpodeccuid, CBSI3aHHBIX C
HETOCPEJICTBEHHBIM NPUMEHEHUEM MAaTeMaTHKU: U B cepe IKOHOMHKH, U B OuU3Hece, U B
TEXHOJIOTUYECKHX 00JacTsIX, M Jaxe B T'yMaHUTApHBIX cdepax. Takum oOpazoMm, Kpyr
IIKOJBHUKOB, [UIS KOTOPBIX MaTeMaTHKa MOXXET CTaTh 3HAYMMbIM  IPEIMETOM,
pacumpsieTcs.

[IpakTryeckass TOJE3HOCTh MaTEeMAaTHKH OOYCJOBIEHA TEeM, YTO €€ IPEeIMETOM
ABIISIIOTCSL  (DyHIAMEHTAJIbHBIE CTPYKTYpPHl HAIIETO0 MHUpA: TMPOCTPAHCTBEHHBIE (POPMBI U
KOJINYECTBEHHBIE OTHOLICHMS OT MPOCTEHIINX, YCBAaUBAaEMbIX B HEMOCPEICTBEHHOM OIIBITE,
JI0 JOCTaTOYHO CJIOXKHBIX, HEOOXOJUMBIX Ui Pa3BUTHS HAYUHBIX U NMPUKIATHBIX Hael. bes
KOHKPETHBIX MaTeMaTHYeCKHX 3HAaHWH 3aTPyJHEHO NMOHUMAaHHWE MPHHIMIOB YCTPOWCTBA U
WCTIOJIb30BaHUSI COBPEMEHHON TEXHWKH, BOCIPHUATHE W HWHTEPIPETALUS pPazHOOOpa3HOH
COLMAJIbHOW,  HKOHOMHMYECKOW,  MOJUTHYECKOH  MH(OpMaluy, ManoddexTuBHa
MOBCEJIHEBHAsA TpaKTUYeCKas JeATeNbHOCTh. KaxIoMy 4YelnoBeKy B CBOGH  JKU3HHU
MPUXOJUTCS BBIMOJHATH PAcueThl M COCTaBISATH aJITOPUTMBI, HAaXOAWTh W TPHUMEHATH
(bopMyIbl, BIaeTh MPAKTUISCKUMHU TMPHUEMaMU T€OMETPUIECKUX M3MEPEHUH M TIOCTPOCHUH,
YUTaTh MHPOPMALMIO, MPEJCTABICHHYIO B BHJE TaOJMIl, JUarpaMM U rpaduKoB, KUTh B

YCIOBUAX HCOHpeHCHéHHOCTI/I 1 [IOHUMAThb BCpOHTHOCTHHﬁ XapaKkTep cnyqaﬁHHx COOBITHIA.



OAHOBpEMEHHO € pacliupeHreM cdep MPUMEHEHHUS MaTeMaTUKU B COBPEMEHHOM
oOmiectBe Bc¢ ©Oojee BaKHBIM CTAaHOBUTCS MaTE€MaTHYECKH CTUJIb  MBIILJICHHUS,
MPOSABIISAIONIMICS B OINpENeJICHHBIX YMCTBEHHBIX HaBbIKax. B mporecce u3ydeHHs
MaTEMaTHKU B apCeHa MPUEMOB U METOJIOB MBIILICHUS YEJIOBEKAa €CTECTBEHHBIM 00pa3om
BKIIFOYAIOTCS WHAYKIUS W JNEAyKIus, 0000IIeHWe M KOHKPETH3aIus, aHalIu3 W CHHTE3,
kinaccupukauusg U cucTremMaruzanus, abcrtparupoBanue U aHajorus.  OOBEKTHI
MaTEeMaTHYECKUX YMO3aKIIIOUEHUH, MpaBuia UX KOHCTPYHPOBAHMS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX  TOCTPOCHHA,  CIIOCOOCTBYIOT  BBIpaOOTKE  yMEHHS  (OpPMYITUpPOBATH,
00OCHOBBIBaTh W JOKA3bIBATh CYXJICHUS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIIJICHUE.
Benymass posb NOpUHAUIEKUT MaTeMaTUKe W B (OPMUPOBAHUU  aNTOPUTMHYECKOM
KOMITOHEHTHI MBIIUICHUS W BOCIHTAHUUM YMEHMH JEHCTBOBATH MO 3aJlaHHBIM ajlrOpUTMaM,
COBEPIICHCTBOBATh MU3BECTHHIC M KOHCTPYHPOBATh HOBBIC. B mporecce pemeHust 3amad —
OCHOBOU y4eOHOH JCSITEILHOCTH Ha YPOKaX MAaTEMAaTHKN — Pa3BUBAIOTCS TAK)KE TBOPYECKAs
Y TIPUKJIaIHASL CTOPOHBI MBIIIICHUSI.

OO0yueHue MaTeMaTHUKE Ja¢T BO3MOXKHOCTh Pa3BUBATh y OOYYAIOIIUXCS TOYHYIO,
paroHaIbHYI0 W HMH(DOPMATHBHYIO pedb, YMEHHE OTOMpaTh HamOOJee IOIXOSIIIe
SI3BIKOBBIC, CUMBOJIMYCCKHE, TpadUyuecKue CpeACcTBa ISl BBIPAKCHUS CYXKICHUU W
HArJISTHOTO UX MPEACTABICHUS.

HeoOxouMbIM  KOMIIOHEHTOM OOIIel KYJIbTYphl B COBPEMEHHOM TOJIKOBAHUU
SIBJIIETCS O0IIee 3HAKOMCTBO C METOJAMH IMO3HAHUS JICHCTBUTEIILHOCTH, TPEJCTABICHUE O
mpeIMeTe M METOJaX MaTeMAaTHKH, WX OTIMYUNA OT METOJIOB JPYIHX eCTECTBCHHBIX H
T'YMaHUTapHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHUsI MAaTeMaTUKH Ui PEUICHUS Hay4YHbIX U
MPUKJIAIHBIX 337a4. TakuM 00pa3oM, MaTeMaTH4eckoe 0O0pa3oBaHHE BHOCUT CBOW BKJIAA B
(dhopmupoBanue 001IeH KyIbTYphl YeIOBEKa.

N3ydeHne MaTeMaTHKH TakKe CITOCOOCTBYET 3CTETHICCKOMY BOCITUTAHHIO YEIIOBEKA,
MOHMMAHUIO KpPacoThl M U3SIIECTBA MAaTeMaTHYECKUX PACCYXIECHUW, BOCIPHUATHIO
reOMEeTPUUYECKUX POPM, YCBOCHHUIO UI€U CHUMMETPHH.

HEJIXU U3YUEHUSA YYEBHOI'O KYPCA

B coBpemMeHHOM HH(PPOBOM MHUpE BEPOSTHOCTh M CTATUCTHKA TpU OOpeTarT Bce
OOJIBIIYI0 3HAUMMOCTh, KaK C TOUKH 3PEHHS MPAKTHUYECKUX MPHIOKEHUH, TaK U UX POJIH B
o0Opa3oBaHHM, HEOOXOJUMOM KaXXIOMY 4YeloBeKy. Bospacraer uucino mnpodeccuii, mpu
OBJIAJICHIHM KOTOPBIMH TpeOyeTcst Xoporas 0a30Basi OJTOTOBKA B 00JaCTH BEPOSTHOCTH U
CTAaTHCTUKH, TaKas IMOJTOTOBKA BakKHA IS MPOJODKCHHS OOpa3oBaHHS M JJISA YCHCIIHON

HpO(bCCCI/IOHaHBHOI\/’I KapbephlI. Ka)K,Z[BIﬁ YCJIOBCK IMOCTOAHHO MPUHUMACT PCIICHHA Ha OCHOBC



HUMEIOIIUXCA y HEro JaHHbIX. A A OOOCHOBAHHOTO HPUHATHS PELICHHUs B YCIOBUSAX
HE/0CTaTKa WK N30bITKa HHPOPMALUU HEOOXOIUMO B TOM YHCJIE XOPOLIO CHOPMHUPOBAHHOE
BEPOATHOCTHOE U CTATUCTUYECKOE MBIIICHUE.

VIMeHHO MO3TOMY OCTpPO BCTajna HEOOXOIUMOCTh c(HOpMUPOBaTH y OOYUaAIOLIMXCS
(GYHKLIMOHATIBHYI0 T'PAMOTHOCTb, BKJIIOYAIOLIYI0 B ce0s B KadyecTBE HEOThEMIIEMOU
COCTABIISIIOLICH YMEHHWE BOCIHPUHUMATh W KPUTUYECKH aHAIM3UPOBaTh HH(OPMAIIHIO,
MPEJCTABICHHYIO B PA3IMYHBIX (OpPMaxX,IOHUMATh
BEPOSITHOCTHBIM XapaKTep MHOTMX pEaJbHBIX IPOLECCOB U 3aBUCUMOCTEW, IIPOU3BOAUTH
MPOCTEUIINE BEPOSITHOCTHBIE PACYEThl. 3HAKOMCTBO C OCHOBHBIMH IpHHLIMIAMH CcOOpa,
aHaJIM3a M TMPEJICTAaBICHUS NAaHHBIX W3 Pa3IMYHBIX cep KHU3HH 0OLIecTBa U TOCYAapCTBA
nproOmaeT o0yJarouMxcst K 0O0IEeCTBEHHbIM HHTepecaM. M3yueHue oCHOB KOMOMHATOPUKHU
pa3BUBAECT HaBBIKM OpraHU3allMM Iepedopa M MoJcueTa 4ucia BapUaHTOB, B TOM 4YHCIE, B
MPUKIAJAHBIX 33/a4aX. 3HAKOMCTBO C OCHOBaMHU TeOpuH rpadoB co3macT MareMaTHUECKUH
dbyngameHT ans (GOPMHUPOBAHMS KOMIETEHIMA B 00JacTh WHGOPMATHKA W IUPPOBBIX
TexHosoruil. IloMumMoO 3TOro, mpu H3y4E€HUM CTATUCTUKUM U BEPOATHOCTU OOOralarTcs
IIPEICTABICHNS yJYaIlUXCs O COBPEMEHHOM KApTMHE MHUpPAa M METOJAaX €ro HMCCIEIOBaHUSA,
dbopmupyeTcss TOHMMAaHHWE pOJIM CTATUCTUKH KaK HWCTOYHHMKA COLMAIBHO 3HAYMMOMN
MHGOPMAIINY U 3aKJIaJIBIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIICHHS.

B cooTBeTcTBMM € JaHHBIMM LEISIMU B CTPYKType MNpPOrpaMMbl y4eOHOro Kypca
«BeposATHOCT M CTAaTUCTUKa» OCHOBHOM WIKOJIBI BBIAEJIEHBI CIEAYIOUIUE COIEPIKATENBHO-
Meroaudeckue JauHUK: «l[IpencraBneHme TaHHBIX W ONKCATENbHAs  CTAaTHCTHUKAY;
«BeposaTHOCTY»; «DeMeHThl KOMOMHATOpUKNY»; «BBeaeHne B Teoputo rpadoBy.

Conepxanne muHun «lIpencraBneHne NaHHBIX U ONMCATEIbHAS CTATUCTUKA» CIYKUT
OCHOBOM Juisi (OopMHpOBaHMS HAaBBIKOB pPalbOThl ¢ HHGOpManuen: OT 4YTeHUs |
MHTEpIpeTaluy HHPOpMAIIH, IPECTABICHHON B TabINIIaxX, HA AMArpaMMax U rpadukax 1o
cOopa, TpeAcCTaBIEHUS W aHalW3a JAaHHBIX C HCIOJIb30BAaHUEM CTAaTHCTUYECKHUX
XapaKTepUCTHK CPEeJHUX M paccenBaHus. Pabotas ¢ JgaHHBIMM, oOOydaroluecs ydarcs
CUUTHIBATh U HHTEPIPETHUPOBATH NaHHBIC, BBIIBUIaTh, apryMEHTHUPOBAThb M KPUTHKOBATh
MPOCTEHIINE THUNOTE3bl, Pa3MBIIUIATh HaJ (pakTopamH, BBI3BIBAIOIIUMU H3MEHYHBOCTb, U
OLICHUBATh UX BJIMSHUE HA PACCMATPUBAEMBbIE BEJTUYUHBI U ITPOLIECCHI.

NHTYynTHBHOE TIpEACTABICHUE O CIy4alHOW HW3MEHYMBOCTH, MCCIIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJEHIUI CTAaHOBUTCS MOTHBHUPYIOIIEH OCHOBOM I U3YUYEHHUS TEOPUU

BCpOHTHOCTeﬁ. boabpmoe 3HadueHKnE 34€Ch UMEIOT NPaKTUYICCKHUEC 3a/IlaHUsA, B YaCTHOCTU



OIIBITBHI C KJIACCUYCCKUMU BCPOATHOCTHBIMU MOACIIAMMU.

Ilousarue BEPOATHOCTH BBOJUTCA KaK ME€pa HpaB,Z[OHOI[O6I/IH CHy‘IﬂﬁHOFO COOBITHS.
HpI/I H3Yy4YCHHUU KypcCa o6yqa101uHec;1 3HAKOMATCA C HpOCTGﬁHIHMPI METOJaMH BBIYMCJICHUS
BCpOSITHOCTGfI B CJIy‘Iaf/'IHBIX OKCIICPUMCHTAaX C PaBHOBO3MOXXHBIMH 3JICMCHTApPHBIMU
HcxogaMu, BECPOATHOCTHBIMHU 3aKOHAMU
IMMO3BOJIAIOIIMMU CTABUTHh U PCIIaTh 0oJiee CII0XKHBIC 3aga4u. B KYpC BXOJAAT HAYaJIbHBIC

MpEACTaBJIICHUA O CJ'IyT-Iaf/'IHBIX BCJIMYMHAX U UX YHUCJIOBBIX XapPAKTCPUCTHUKAX.

Taxke B paMkax 3TOro Kypca OCYLIECTBISETCS 3HAKOMCTBO OOy4YarolUXCs C
MHOX>ECTBAMU M OCHOBHBIMH OIIEPALMAMU HAJl MHOXKECTBAMH, PACCMATPUBAIOTCS IIPUMEPHI
IIPUMEHEHHUsI JUI1 pElIeHUs 3a7a4, a TAKXKEe HCIIOIb30BAHMUS B JIPYTMX MaTEMaTUYECKHUX
Kypcax ¥ yuyeOHBIX NpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYHEBHOM
IIJIAHE

B 7—9 «xnaccax wusyuaercs Kypc «BeposSTHOCTb M CTaTHCTHKa», B KOTOPBIH
BXOJIAT pa3/ieiibl:

«Hpe,Z[CTaBJ'ICHI/IC JaHHBIX W OIIMCATCJIbHAA CTATHUCTHUKA», «BepOHTHOCTB»; «DJIEMEHTHI
KOM6I/IHaT0pI/IKI/I»;

«BBenenwne B Teoputo rpadoBy.
Ha u3y4enue naHHoOro Kypca oTBOIUT B 7-9 Kitaccax 1 yueOHBIif yac B
HEJeN0 B TEYCHUEKaXI0ro roja o0yuenus, Bcero 102 yyeOHbIX gaca.

YYET BOCIIMTATEJIBHOI'O IOTEHIIUA
YPOKOB

Hcnonb30BaHrWe BOCIUTATENBHBIX BO3MOXKHOCTEH OpraHuM3allid YpoKa Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMSs MPEANOIaraer:

1. TlomnmepxaHue wWHTEepeca K VYUEHHIO, K TMpOIecCy TMO3HaHUS, AaKTHUBU3ALUU
MO3HABATEIBHON JEATETLHOCTH 00YJaIOIINXCSl.

2. BocrnuTaHue cO3HATEIBHOW TUCHMIUIMHBI (YMEHHE YYHTENS II0Ka3aTh BAXKHOCTh
y4eOHO- [T03HABATENbHOMN JAESITENbHOCTH, YUeOHO! U TPYIOBOW TUCIUILINHBI).

3. ®opMupoBaHHEe YMEHUH U HABBIKOB OpPraHM3AIMH YYaIIUMHUCS CBOCH JEATeIhHOCTH
(opra"u3zanusi CaMOCTOATEILHON PabOThI yUaIuxcsi, COOTI0IEHNE TEXHUKH 0€30MacHOCTH U
TUTHCHUYECKUX MMPABHII,CBI3aHHBIX C OCAHKOM M OpraHu3aiuei pabodyero mecra).

4. Bocnuranue KyJabTypbl OOIIeHHs (OpraHu3anus OOIIeHHUS Ha ypoke, HopMHpOBaHUS
yUUTEIeM YMEHUH CIyIIaTh, BHICKA3hIBATh U ApTYMEHTHUPOBATH CBOC MHEHUE).

5. ®opMupoBaHHEe ¥ pa3BUTHE OICHOYHBIX YMEHHH (KOMMEHTHPOBAaHHE OIEHOK

YUUTEIIEM, O6CY)K)I€HI/I6 OILICHOK C y4JallMMMCs, KOJUICKTUBHOC OLICHHUBAHUC,



B3aMMOIPOBEPKA U OLIEHUBAHUE JIPYT APYTa YUaIIUMUCH).
6. Bociuranue TyMaHHOCTH  (XapaKTep OTHOLIEHUN  «y4UTENb —  YYCHHK),
pEryJMpoBaHUE YUUTEIEM OTHOIICHUN MEXY YUaLUMUCS).

BocnurarenbHblii OTEHIHMAN MpeaMera «BeposaTHOCTh M CTaTUCTUKA» Peaau3yercs
yepes:

- no0yX/IeHUE HIKOJHHUKOB COOJIIOJIaTh HAa YpPOKE OOLICTPUHSATHIE HOPMBI
IIOBEICHMs, TMpaBuiaa oOUmeHUs CcO cTapmuMu  (YUUTEIsIMH) U CBEPCTHUKAMU
(LLIKOJIBHUKAMHU ), IPUIEP’KUBATHCS IPUHIUIIOB Y4eOHOM AUCHUILIMHBI U CAMOOPTaHNU3ALIUY;

- [IPUBJICYEHNE BHUMAHUS LIKOJIBHUKOB K LIEHHOCTHOMY acCHEKTy M3y4aeMbIX
Ha YpOKax sBJICHMM, opraHuzanus WX pabOThl C MOJy4yaeMOM Ha YpOKE COLMAIBHO
3HaAYUMOM HHQOpMalMe — WHUIUUPOBAHUE €€ OOCYXKJIEHHUS, C BbICKAa3bIBAHUSIMU

yYaImXxcsi CBOUX MHEHHH T10 €€ IIOBO/TY, BBIPAOOTKOM

CBOEr0 K HEW OTHOLIEHWS, B TOM YHCJIE C NPUMEHEHUEM HHCTPYMEHTa IOAJEP KaHUS
MOTHBAIIMM U CAMOOPTraHU3aLINN;

- BOCIIUTaHUE MAaTEMaTHUYECKON KYJIbTYpPHI;

- WHULMMPOBAHUE U  IOAJNEPKKY  MCCIENOBATENbCKOM  AEATEIBbHOCTU
oOyuarolMxcs B paMKaX pealu3allid WMH  WHIUBUAYAIbHBIX W TPYIIIOBBIX
HCCIIEI0BATENILCKUX MTPOEKTOB, YTO JACT 00YYarOLIUMCSI BO3MOXKHOCTh IPUOOPECTH HaBBIK
CaMOCTOSITEJIbHOTO ~ PEILIEHUsT TEOPETUYECKOM Mpo0JieMbl, HaBbIK TI'€HEPUPOBAHUA U
oopmieHnss COOCTBEHHBIX HJIeH, HABBIK YBa)KUTEJIBHOTO OTHOIIEHHUS K UYXUM HIESM,
oopMIIEHHBIM B paboTax ApPyrux HuccienoBaTesel, HaBbIK IYOJUYHOIO BBICTYIJICHUS
nepes ayuTopueil, apryMeHTUPOBaHUs M OTCTauBaHUs CBOEH TOUKU 3pEHUS;

- OpraHu3alsi NpPeAMETHBIX 00pa3oBaTEeNbHBIX COOBITHH  (IpoOBeneHUE
NPEIMETHBIX HEENb) ISl 00yJaIOINXCs C IENbI0 Pa3BUTHS O3HABATEIBHON M TBOPYECKOM
aKTUBHOCTH, WHHUIMATUBHOCTH B pa3M4YHBIX cdepax MpeIMeTHON JeATeNIbHOCTH,
PacKpbITUSI TBOPYECKUX CIIOCOOHOCTEH, OOy4arommxcs ¢ pa3sHbIMH 0Opa3oBaTelbHBIMU
MOTPEOHOCTAMU U MHIUBUTyaJIbHBIMA BO3MOKHOCTSIMU;

- npoBeJeHNe Yy4eOHbIX (OJUMIMAJA, 3aHUMATEIbHBIX YPOKOB U YPOKOB-
UCCIIEOBaHUNA U JIp.) U y4eOHO-pa3BlIeKaTeIbHBIX MEPONPHUATHI (KOHKYpCa-UIPBI
«IIpeameTHbIil KpoccBOpA», TypHUpa «CBOs urpa», BHUKTOPUHBI, KOHKypca Ta3eT |
PHUCYHKOB U JIp.);

- ucnons3oBanue MKT u aucTaHUMOHHBIX 00pa3oBaTENbHBIX TEXHOJIOTUN
00ydeHHs, 00eCreunBaIOIMX COBPEMEHHBIC AKTUBHOCTH OOYyYarommxcs (MporpamMMbl-
TPEHAXKEPBI, TECTbl, 3a4€Tbl B DJJEKTPOHHBIX  IPWIOKEHUSIX, MYJIbTHUMEIUIHBIE

MPE3eHTAIMH, O0yJYaloInue CaWThl, YPOKH OHJIANH, BUIACOJIEKIINH, OHJIAaWH-KOH(DEepeHInn u



ap.);

- opraHu3anusa 06y‘I€HI/ISI C HCIOJIb30BAHUEM HCTPAJUIIHOHHBIX CHOCO60B
(«CmemanHoe oOyueHuey, «IlepeBepHyThIi1 KJ1accy), AKTUBU3HPYIOLIUX
3aMHTEPECOBAHHOCTh YYE€HUKOB. OHM y4yaTCsi CaMOCTOATEIBHO pellaTb TEOPETHYECKUE
po0JIeMbl, TeHEpUPOBaTh U OPOPMIIATH COOCTBEHHBIE UJIEU U YBAKUTEILHO OTHOCUTHCS K
UAESIM OPYTUX

— OpraHM3alysi CHCTEMbl OLIGHHBAHUS  (TEXHOJOTHS  (OPMUPYIOLIETO
OLICHUBAHMs), TIO3BOJISIONIAs] aKIICHTUPOBATh BHUMAHKE HE TOJILKO Ha OIICHKE pe3ysibTara,
HO U Ha Npolecce MOUCKa pewmeHus. Mcrnonp30BaHHE AAaHHOM TEXHOJOTHH IOMOTAET
BKJIIOUUTH YUYEHUKOB B IPOIECC OLIEHKH COOCTBEHHBIX YCHUJIMI M MPOEKTUPOBAHUS CBOETO
Pa3BUTHA KaK B IINIAHE aKaJCMHUYCCKUX 3H3.HI/II71, HAaBBIKOB, TaK 1 MCKIIPECAMCTHBIX YMGHI/Iﬁ
(marmpumep, paboTaTh B KOMaH 1€, 00IIAaThCs, BECTU TUCKYCCHIO U T. II.).

- CO3/IaHHE YCJIOBHM Pa3BUTHS CyOBEKTHOCTH, MO3BOJISIONIUX YYCHUKY OBITh
60Hee CaMOCTOATCIIbHBIM, ABTOHOMHBIM, IIOHUMATb H IIPOCKTHUPOBATH CBOM MapupyT
o0yueHUsl ¥ MIPOJBUTATHCS BOCBOCHUHU COJIEPKAHUS B COOCTBEHHOM TeMIle (IIKAIUPOBAHHE
1[eJIeii, CXeMbI OLIEHUBAHUS U JP.).

OI[HOﬁ U3 OCHOBHBIX Heﬂefl HU3YUYCHUA MAaTCMATUKU SABJIACTCA PAa3BUTUC MBILLJICHUSA, B
MepBy0 odepenb abcTpakTHOro MeInieHUS. C TOYKM 3pEHUS BOCIHTAHUS TBOPYECKOM
JUYHOCTH OCOOEHHO B&)XHO, YTOOBI B CTPYKTYPY MBIIUICHUS Y4YallUXCs, KpoMme
QITOPUTMUYECKHX YMEHUH U HaBBIKOB, KOTOpble CGHOPMYIHUPOBAHBI B CTaHJAPTHBIX

npaBmiax, GopMyliax U alropuTMax JAEHCTBHM, BOLLIN 3BPUCTHUECKUE

NpUEMbl Kak oOOIIero, TaKk M KOHKPETHOrO XapakTepa. OTH MPHEMbl, B YacCTHOCTH,
(dhopMupYIOTCS TIPU MOUCKE PELIEHUS 3a7au MOBBIIIEHHOI'O YPOBHS CIIOKHOCTH. B mpouecce
U3yYeHHUs] MAaTeMaTUKU Takke (POPMUPYIOTCS M TakMe KadecTBa MBIIIJICHUS, KaKk cujla U
rMOKOCTh, KOHCTPYKTUBHOCTh M KPUTHYHOCTh. /[l ajanramuu B COBPEMEHHOM
MH(OPMALIMOHHOM  0OlIecTBE  BaXHBIM  (hakTOpoM  siBisieTcss  (OpMUpOBaHME
MaTEMaTHUYeCKOr0 CTUJIS MBIIUIEHUS, BKJIIOYAIOIIErO0 B ce€0s MHIYKLIUIO U JEAYKIHIO,
0000IIeHHe ¥ KOHKPETH3alMi0, aHalIW3 M CHHTE3, KIacCU(UKALMUI0 U CUCTEMaTH3aIHIo,
abcTparupoBaHre HAHAIOTHIO.

Ha ypokax maTteMaTuKu

Vcnonb30BaHne BOCHHUTATENBHBIX BO3MOXKHOCTEH COAEp)KaHUS TeMbI 4yepe3 Moadop
COOTBETCTBYIOIIMX 3aJad MJis pelIeHHs. BKIoueHue B YpPOK HUIPOBBIX MPOLENYp VIS
MOJIep>)KaHUsT MOTHBAIMKM OOy4arolUMXcs K IMONy4yeHHIo 3HaHui. [IpumeHeHue Ha ypoke

MHTEPAKTUBHBIX (OpM pabOThl C 0OYHAIOIIMMUCA: MHTEIUIEKTYalbHBIX HUIP,



CTUMYJIUPYIOIIMX II03HABaTEJIbHYIO MOTHBalMIO oOydaromuxcs. IIpuMeHeHue rpynmnoBoi
pa®oThl wium paboThl B Hapax, KOTOpblE ydyaT OOydYaroIluxcs KOMaHAHOM pabore u
B3aUMOJICHCTBUIOC IPYTUMHU 00Y4atOLMMHUCH.

COJAEPKAHUE YYEBHOI'O KYPCA "BEPOATHOCTH U

CTATUCTHUKA"7 KJIACC

[IpencraBnenue NaHHBIX B BHJE TAOIUI], AUAarpaMM, TpaduKoB. 3anoJHEHUE TaOIuIl,
YTEHUE W TOCTPOCHHUE JHarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UTeHHe
rpadMKOB pealbHBIX IpoleccoB. 3BieueHne wuHpopmManuu U3 JuarpaMM M Tabaul,
UCII0JIb30BAaHUE U HHTEPIPETALNS JAHHBIX.

OmnwucarenpHasi CTaTUCTHUKA: CpeaHee apudmernyeckoe, MeAuaHa, pa3Max,
HanOoIblllee ¥ HAaUMEHbIIee 3HaueHHs HaOopa YMCIOBBIX AaHHBIX. llpumepsl ciy4aifHOI
U3MEHUYUBOCTH.

Cay4aliHplli SKCIIEPUMEHT (OMbIT) U cilydailHoe coObiTHe. BeposTHOCTh M yacToTa.
Ponb MasioBEepOSATHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUI B NPUPOAE M B OOILECTBE.
MoHeTa 1 urpaiibHasi KOCTb B TEOPUU BEPOATHOCTEM.

I'pad, Bepumna, pedpo. CreneHb BepuMHbL. Yucino pédep M cymMmapHasl CTENEHb
BepuuH. [IpencraBnenue o cea3HocTu rpada. Lenu u nuxisl. [lytu B rpadax. O6xox rpada
(atinepoB nyTh). [IpeacraBienue o0 opueHTHPOBAaHHOM Tpade. PeneHne 3amaq ¢ TOMOIIBIO
rpados.

8 KJIACC

[IpencraBienue NaHHBIX B BUE TaOJIUL, AUarpaMm, rpadgukoB. MHOXECTBO, 3JIEMEHT
MHO>KECTBa, MOJMHOXXecTBO. Omnepanuy HaJi MHOXKECTBaMHU: OOBEIMHEHHE, IepeceuecHue,
nononHeHne. CBOMCTBa omepanuil HaJl MHOKECTBAMH: IEPEMECTUTEIBHOE, COYETATEIBHOE,
pacripesienuTeNnbHoe, BKIIoueHus. Mcnonb30Banue rpaguueckoro npeacTaBieHus MHOXKECTB
JUISL OIIMCAHMsI pEAJIbHBIX IIPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a/1a4.

N3mepenune paccenBaHus AaHHBIX. JlUcnepcHss M CTaHIAPTHOE OTKIOHEHHUE

YHCIOBBIX HA0OpOB.J[MarpaMmMa paccenBaHusl.

DneMeHTapHbIe COOBITHUS ciydaitHoro ombiTa. CiydaiiHbie coObiTHs. BeposiTHOCTH
coObITHi. OTBITHI ¢ PABHOBO3MOXXHBIMHU JJIEMEHTAPHBIMU COOBITHSAMU. Cry4yailHbI BBIOOD.
CBsi3b MEXIy MaJOBEPOSTHBIMH U MPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMH B TMPHUPOJE,
o0IIecTBe U HayKe.

HepeBo. CBoiicTBa JI€peBBEB: E€IMHCTBEHHOCTh NYTH, CYIIECTBOBAaHHE
BHCSIYEH BEPIUHBI, CBA3b MEXKIY YHUCIOM BEpIIMH U YucioM pedep. [IpaBmiio ymMHOKEHUS.

Pemenue 3ana4 ¢ momoribsto rpados.



[TpotuBomnonoxusle cobbiTua. Juarpamma Oitnepa. OObenanHEHHE U IEepecedeHue
COOBITHIA.

HecoBmectnbie  coObiTus. Dopmyna  CIOKEHHS  BEpPOSATHOCTEH.  YcCIOBHas
BepoATHOCTb. [IpaBuio ymHoxenusi. HezaBucumeie coobiTus. [lpencraBienue skcrepuMenTa
B BHJe JepeBa. Pemienue 3a7ay Ha HaXOXKJIEHHUE BEPOATHOCTEH € IO MOUIbIO JepeBa
CIIy4ailHOTO SKCIIEpUMEHTA, Juarpamm Jijepa.

9 KJIACC

[IpencraBineHne NaHHBIX B BUJIC TaOJHUII, IUArpaMM, rpadukos,
WHTEpIpETAlns JaHHBIX.

UreHue ¥ MOCTPOCHHE TAOIUL], AUATPAMM, TPAPHUKOB MO PEATbHBIM JTaHHBIM.

[lepectanoBku u dakropuan. CoyeTaHusi U YUCIO COUCTAHHIM.
Tpeyronsnuxk [lackans.

Pemrenue 3a7a4 ¢ nCnoap30BaHNEM KOMOMHATOPHKH.
I'eomerpuueckast BeposTHOCTh. CiydailHbI BBIOOp TOYKM W3 (QUTYpHI Ha
IJIOCKOCTH, M30TPE3Ka U U3 AYT'M OKPYKHOCTH.
Ucnbitanue. Yenex u Heyaaua. Cepus ucnblTanuil 10 neporo ycnexa. Cepust
ucneitanuiibepuymum. BeposiTHocTH cOOBITUI B cepuu UCTIBITaHUN bepHyu.
CrnydaiiHasi BeIMYMHA U paclpeie]ieHue BepoATHOCTEH. MaTemaTuueckoe
OKHJaHue u gucnepcus. [Ipumepsl MaTeEMaTHYECKOTO 0KMIaHUS KaK TEOPETHYECKOTO
CPEIHETO 3HAYECHUS BEIIMYHHBI.
MaremaTuueckoe OKUJaHUE U TUCHEPCUS CIydalHOW BEIMUYMHBI «UUCIIO YCIIEXOB B
CEepPUMUCIBITAHUN bepHym».
[TonsaTtue o 3akoHe OonbiInX yKcen. Vi3MepeHne BeposTHOCTEN ¢ MOMOIIBIO YaCcTOT.
Posnb n3HaueHue 3akoHa OOJIBIINX YHCEN B IPUPOJIE U 00IIEeCTBE.
INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI
OcBoeHnue yuyeOHOro mnpeamera «BeposSTHOCTh M CTaTUCTHKa», Kak pasjena Kypca
"Marematuku" JIOJDKHO OO€CleunBaTh JOCTH)KEHHE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHMsl  CIEAYIOIIUX  JIMYHOCTHBIX,  METalpeAMETHbIX u MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTaTOB!
JIMUHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pE3YJbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«BepoaTHOCTP W CTAaTHCTHKa» xapakrepusyrorcs: IlaTpmormyeckoe BoCIHMTaHHUeE:
MIPOSIBJIEHUEM MHTEpECA K IPOLUIOMY M HACTOSLIEMY POCCUMCKOW MaTEMaTUKH, [ICHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHSIM POCCHMCKMX MaT€MaTUKOB M POCCHUHCKON MaTEeMaTHYE€CKOH

IIKOJIbI, K UCITIOJIb30BAHUIO 3THUX JOCTHKEHHMI B APYTrUuX HayKax U NpUKIIadHBbIX C(I)ean.



I'pazxknanckoe ¥ IyXOBHO-HPABCTBEHHOE BOCIHTAHHE: TOTOBHOCTHIO K
BBITOJIHEHUIO O0S3aHHOCTEH TpaKIaHWHA W peajH3alld €ro IpaB, MPEACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3IMYHBIX CTPYKTYP, SBICHHIA, POIETYD
rpa)xIaHCcKoro oOmiecTBa (BBIOOPHI, OMPOCHI ¥ IIP.); TOTOBHOCTBIO K  OOCYXICHUIO
ATUYECKHUX MPOOJIEM, CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHUEM

JOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTU MOPAJIBHO-3TUYECKUX MPUHIUIIOB B 1E€ATEIbHOCTH
YUEHOTO.

TpynoBoe BocnMTaHUe: YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B pPELICHUU
IPAKTUYECKUX  3aJad  MaTeMaTH4eCKOH  HalpaBlIEHHOCTH, OCO3HAHUEM  Ba)KHOCTHU
MaTeMaTHYeCKOro oOpa3oBaHUS HA TMPOTSHKEHUH BCEH  KU3HU I YCICLIHOH
npoecCHOHATBHON ACSITEILHOCTH M PAa3BUTHEM HEOOXOTUMBIX YMCHHH; OCO3HAHHBIM
BBEIOOPOM W TOCTPOCHHEM WHAMBHIYyaTbHOH TpaeKTOpuH O0Opa3oBaHUS H IKHU3HEHHBIX
IUTAHOB € YYCTOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH.

JcTeTH4YecKoe BOCHUTAHME. CHOCOOHOCTBIO K  SMOLMOHAIBHOMY H
ACTETUYECKOMY BOCHPHUATHIO MaTEMaTHYECKHUX OOBEKTOB, 3aJ]lay, PEIICHUM, PacCyXICHHII;
YMEHHIO BUAETh MATEMAaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE.

IleHHOCTH HAY4YHOro TMO3HAHUSA: OpHUEHTAlMed B JIEATEIBHOCTH Ha
COBPEMEHHYIO CHCTEMY HayYHBIX MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS
YeoBeKa, MPHUPOAbl W O0OmiecTBa, MOHMMAaHMEM MAaTEMaTHYECKOW HayKh Kak chepbl
YeJIOBEYECKON JESITEeIbHOCTH, JTalloB €€ pa3BUTUS U 3HAYUMOCTH JUIsl Pa3BUTHUSA
LIMBUJIM3ALMY; OBJAJCHUEM SI3bIKOM MAaTEeMaTMKM M MaTEeMAaTUYECKOM KyJIbTYpOH Kak
CPEICTBOM IIO3HAHHS MHpPA; OBJAJACHHEM IPOCTEHIIMMHM HaBBIKAMHM MCCIEI0BATEIbCKON
JESITEeIbHOCTH.

Pusnyeckoe BOCIUTAHHUE, (OpMUPOBaHHE KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOI00/1ar0N0JIy4Hsi: TOTOBHOCTBIO IPUMEHSITh MAaTEMaTHUYECKHE 3HAHUS B
MHTEpECax CBOETO 3/10pOBbs, BEJICHUS 3/I0POBOr0 00pa3a >KHU3HHU (310pOBOE MUTAHUE,
cOaaHCUPOBAHHbIN PEXKUM 3aHATUH U OT/IbIXA, PETyJsipHas pU3NUecKas akTHBHOCTH);
c(OpPMHUPOBAHHOCTHIO HaBbIKA pe(hIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOTO

e IIpaBa Ipyroro 4eaoBeKa.

JKOJI0THYeCKoe BOCIIMTAHHUE: OpHUeHTaIlen Ha MIpUMEHEHNE
MaTeMaTHYeCKUX 3HAHWN [T pelIeHus 3a7a4d B 00J1aCTH COXPAHHOCTH OKPY’KAIOIIEeH cpelibl,
IJTAHUPOBAHUS TIOCTYNKOB M OLIEHKU UX BO3MOKHBIX MOCIIEACTBHM JIJIsl OKpY’Kalolel Cpeibl;
OCO3HaHMEM IJ100aIBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U ITyTeH UX pelIeHusl.

JInuHoOCTHBIE pe3yJbTaThl, ol0ecreynBalomue ajanTanmio



00y4yarouerocsi KU3MEeHsIIOIMUMCS YCJI0BUAM COIMAIBHON U IPUPOAHOI cpeabl:

— TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSIX HEOIPENEICHHOCTH, MOBBIIICHHIO
YpOBHSI CBOEHM KOMIIETEHTHOCTH 4epe3 MPAaKTHUUECKYIO JesITebHOCTb, B TOM YUCIIE YMEHHE
YUUTBCA Yy IPYIMX JItOJed, NMpUOOpeTaTh B COBMECTHOM [JEATEIBHOCTH HOBBIE 3HAHUS,

HaBbBIKW 1 KOMIICTCHI WU M3 OIIbITA APYTHUX;

— Heo0X0oAWMOCTBIO B  (OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(bopMynMpoBaTh UAEH, IIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSX, B TOM UUCIIE PaHEee He
U3BECTHBIX, OCO3HaBaTh JACOUIUTHI COOCTBEHHBIX 3HAHMM M  KOMIIETEHTHOCTEH,
IJIAHUPOBATh CBOEC Pa3BUTHUE;

— CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlLUIO, BOCHIPUHUMATh CTPECCOBYIO
CUTYAallMIO KaK BbI30B, TPEOYIOLIUII KOHTpMEP, KOPPEKTUPOBATh IPUHUMAEMBIEC PELICHUS U
JeicTBuUs, POPMYIUPOBAThH M OIIEHUBATH PUCKH U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

MeramnpeamMeTHble pe3ynbTaThl OCBOCHHS IPOrpaMMbl Y4eOHOI 0 peiMeTa
«BeposATHOCTD M CTaTUCTUKAa»XapaKTEPU3YIOTCS OBIAJIEHUEM YHUBEPCANbHBIMU
NO3HABAMENbHBIMU OeLICMBUAMU, YHUBEPCATIbHBIMU KOMMYHUKAMUBHBIMU 0EUCMEUAMU U

VHUBEPCAbHBIMU PEZYIAMUGHBIMU OeLlCTNEUIMU.

1)  Vuueepcanvuvie nosnasamenvuvle oeticmeus obecneuusarom opmuposarie
0a306bIX KOZHUMUBHBIX Npoyecco8 obdyuarowuxcsi (oceoenue Memooo8 NO3HAHUSA
OKpYJfcaloue2o Mupa,; npuMeHeHue J102UHeCKUX, UCCIe008amenbCKux onepayuil, ymeHui
pabomamy ¢ ungopmayuet).

ba3oBble jioru4yeckue 1eicTBus:

— BBIBIATh W XapaKTEPHU30BaTh CYIICCTBEHHBIE NPHU3HAKH MaTeMaTHUYECKUX
OOBEKTOB, TOHITUH, OTHOIIECHHA MEXIYy TIOHATHIMHU; (OPMYIHPOBATH ONPEIACIICHHS
MOHATUH; YCTaHABIMBATH CYIIECTBEHHBIH TMPH3HAK KIACCU(PUKAIMHA, OCHOBAHUS JUIS
0000I111eHUS U CPAaBHEHMSI, KpUTEPUU IPOBOIUMOI0 aHAIN34;

—  BOCIpPUHMMATh,  (OPMYJIHpPOBaTH U  NpeoOpa3oBbIBATH  CYKICHMS:
YTBEpAUTENBHBIC U OTPHULIATENIbHBIC, CIMHIYHBIE, YACTHBIC M OOIIHE; YCIOBHEIE,

— BBIIBIISITH MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOPEUUS B
(dakTax, TaHHBIX, HAOMIOJEHUSX U YTBEPKACHUSX; MpeIIaraTh KPUTEPUH IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

—  JIenaTh BBIBOJBI C HWCIOJNB30BAaHMEM 3aKOHOB JIOTHKH, ACTYKTHBHBIX H

VMHJYKTUBHBIX YMO3aKJIIOUEHNN, YMO3AKIFOYEHUH 10 aHAJIOTHH;



—  pa30uparh J0Ka3aTeIbCTBA MAaTEMATUYECKHX YTBEPXKACHUH (NIpsIMBIE W OT
MPOTHBHOT'O), MPOBOJUTH CAMOCTOSITEIFHO HECIIOXKHBIC JIOKA3aTEeIbCTBA MAaTEMAaTUYCCKHX
(bakToB, BBICTpAaWUBATh AapPryMCHTAIlMIO, MPUBOJAUTH TIPHUMEPHl W  KOHTPIPHMEPHI;
000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

— BbIOMpaTh CcHoco0 pemieHuss Y4eOHOW 3amaud  (CpaBHUBATh HECKOJBKO
BapUaHTOB pEIICHUS, BHIOUpATh HamOoJiee MOIXOMSIIMA C Y4ETOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Ba3oBble HcciienoBaTeIbCKHeE AeiiCTBHA:

—  WCMOJB30BaTh BOIPOCHI KaK WCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS;
(dhopMyIMpoBaTh BOMPOCH], (HUKCHPYIOIIUE MPOTHBOPEUHE, MPOOJIeMYy, CaMOCTOSITEIHLHO
YCTaHABIIMBAaTh HCKOMOE W JaHHOE, (OpMHpOBATH THIOTE3y, ApPryMEHTHPOBATH CBOIO
MO3UIINIO, MHCHUE;

— TMPOBOAMTH IO  CAMOCTOSTEIBHO  COCTAaBJICHHOMY IUIAaHY  HECJIOXHBIH
IKCIIEPUMEHT,  HEOOJBIIOE  HCCICAOBaHWE  TI0  YCTAHOBJICHHIO  OCOOCHHOCTEH

MaTeMaTU4YECKOro 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOH;

—  caMocToATeIbHO (GopMynupoBaTh 000OIIEHUS W BBIBOABI IO PE3yJIbTaTaM
MIPOBEACHHOTO HAONIOCHUS, WCCIEAOBAHMS, OLEHUBATH JOCTOBEPHOCTH MOJYyYSHHBIX
PE3yNbTAaTOB, BHIBOJAOB U 0000IIECHUII;

— TPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE TIPOIECcca, a TakKe BBI- JBUTATh
MPENOI0KEHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pabora c unopmanmeii:

—  BBIABJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMAINH, TaHHBIX,
HEOOXOUMBIX JUIAPEIICHHS 3a/auu;

— BBIOMpATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh M HHTEPIIPETUPOBATH
MHGOPMAIIHIO PA3IMYHBIXBUIOB U (OPM MIPEICTABICHHUS;

—  BBIOUpaTh (hopMy mpecTaBieHns HH(OOPMALIUY U WILTIOCTPUPOBATh
pemaeMble 3aadicXeMaMH, AHarpaMMaMi, HHOU rpaduKoil 1 IX KOMOMHAITUSIMH,

—  OIICHMBATh HAISKHOCTh WH(GOPMAIMU MO KPUTEPHUSM, TPEITIOKESHHBIM
yauTeneM WInchOopMyTHPOBAHHBIM CaMOCTOSTEIBHO.

2)  Vuusepcanvhvie KOMMYHUKGmMUeHbLE Oelicmausi 06ecneyusaom
CcPOpMUPOBAHHOCIBCOYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0menue:
— BOCHPUHUMATH U (POPMYIUPOBATh CYKICHHUS B COOTBETCTBUU C YCIOBUSIMHU H

OeJIIsIMHA 06HIGHI/I5[; SICHO, TOYHO, I'PaMOTHO BBIPpAXaTb CBOIO TOUKY 3PCHUA B YCTHBIX U



MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy pEIICHUs 3aJayd, KOMMEHTHPOBATh
MIOJIy4YEHHBIN pe3yNbTar;

— B XoJle 00CyXJeHHUs 33JaBaTh BOMIPOCHI MO CYHIECTBY OOCYXIAaeMON TEMBlI,
npoOJieMbl, pelraeMol 3ajJauM, BBICKA3bIBaTh HWJEH, HAIIEJICHHbIE HA IOUCK PpEUICHHUS;
COTOCTABIIATH CBOU CYXKJICHUSI C CY)KJICHUSIMU JIPYTUX YYACTHUKOB JUaora, oOHapy>KUBaTh
pasnuydre U CXOJICTBO MO3UIIMN; B KOPPEKTHOU (hopMe GOpMyIUpOBATh Pa3HOTIACHS, CBOH
BO3PAXKECHUS,

—  TPeICTaBJIATh PEe3yNbTaThl PEIICHUs 3aJauyM, SKCIIEPUMEHTA, UCCIECJOBAHMUS,
MIPOEKTa; CAMOCTOSTEIHHO BEIOMPATh (hOpMAT BEICTYIUICHHS C YIETOM 337124 MMPE3CHTAIIUH U
0CcOOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

— TOHHMMAaTh M HCIOJb30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYAIbHOU
paboTHI IIPHU pelICHUH YICOHBIX MAaTEMATHUSCKUX 3a7a9;

— TpUHUMATh 1eJb COBMECTHOW JI€ATENIbHOCTH, IUIAHUPOBATh OPTaHU3AINIO
COBMECTHOH PabOThI, pacrpenesaTh BUIbl padoT, JOrOBapUBATHCS, 00CYXKIaTh MPOIECC U
pe3ynbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKHX JIIO/ICH;

—  y4acTBOBaTh B TPYyMIOBEIX (popmax paboTsl (0OCYKIeHUS, OOMEH MHCHHSIMH,

MO3TOBBIE IITYPMBI U 1. );

—  BBINOJIHATH CBOIO YacCTh PabOThl U KOOPIAMHUPOBATH CBOM JIEHCTBUS C IPYTUMHU
YjIeHaMU KOMaH/Ibl;
— OIICHMBaTh KadyeCTBO CBOEro BKJIaJa B OOMIMI MPOAYKT IO KPHUTEPHSM,
cOpMyIHPOBaHHBIM YYAaCTHUKAMHU B3aHMOJICHCTBHS.
3) Vuusepcanvhvie pezynamugHbvle oeticmeust obecneuusarom
popmuposarue cMviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCHIU.
Camoopranmu3anmsi: caMOCTOSTENIbHO COCTaBIIATh IJIaH, aJITOPUTM PEIICHUS 3a/1a4n
(unmm ero yacTb), BBIOHMpaTh CIOCOO pEIIeHHs € YYCTOM HMEIOIIMXCS pPECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBaTh U KOPPEKTHPOBATh BapUaHTHI pEIIeHUHl ¢
y4€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb:
—  BIaeTh croco0amMH caMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yibTara
peleHust MaTeMaTU4ecKOoH 3a/1a4H;
—  TpeIBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPW pEIICHUH 3aJlauH,
BHOCHUTh KOPPEKTHUBBI B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB, HaMJICHHBIX

OI_HI/I6OK, BBISIBJICHHBIX pr,HHOCTCﬁ;



—  OLIEHUBAaTh COOTBETCTBUE PE3yJbTAaTa AEATEILHOCTU IOCTABICH- HOW LENIU U
YCIIOBUSIM, OOBSICHATH NPUUUHBI JOCTHIKEHUS WIN HEJOCTUKEHHUS LIeIH, HaXOAUTh OLINOKY,
JlaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
IIpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «BeposSTHOCTb U CTaTUCTHUKA»
XapaKTepU3yIOTCACIEIYIOIUMH YMEHUAMHU.

7 KJIACC

— UYwurare HHGOpPMALIKIO, IPEICTABICHHYIO B Ta0JIMIIaX, HA AUAarpaMMax;

— IlpencraBnATe JaHHBIE B BHUIE TAONHUI, CTPOUTH JHArpaMMbl (CTOJIOUKOBBIC
(cTronbuarbie) UKPYTOBBIC) IO MACCUBAM 3HAYCHUH.

— OnucelBaTh U UHTEPIPETUPOBATH PEATIbHBIC UUCIIOBBIE ITaHHbIE,
MpeJICTaBICHHBIC B TaOJUIIaX,Ha TUarpaMmMax, rpadukax.

— Wcnonp3oBath Juisi ONUCAHUS JAHHBIX CTATUCTHYECKHE

XapaKTePUCTUKH: cpeaHeeapudMeTHUecKoe, Meana, HaubobLIee U
HauMEHbIIIee 3HaYCHMs, pa3Max.

— Hwmerts npencrasieHue o cayd4aiHOM M3MEHUYMBOCTH Ha IIpUMeEpax ILEH,
(GU3NIECKHUX BETUYNH,aHTPOIIOMETPUIECKUX JTAHHBIX; UMETh MPECTABICHHE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KJIACC

— H3Bnekars u npeoOpa3oBbIBaTh MHPOPMAIUIO, IPEICTABICHHYIO B BUJE
TabIuULL, JUarpaMm,rpadukoB; IpeACTaBIsATh JaHHbIE B BUAE TaOJIMIL, AUarpamMM,
rpaduKoB.

— OmnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX TOKa3aTesel: CpeTHUX

3HaYEHUH U MeppaccenuBaHus (pa3Max, IUCIEepCHs U CTaHIapTHOE OTKIJIOHEHHUE).

— HaxoauTe 4acTOThI YUCIIOBBIX 3HAUYEHUH U YacTOThI COOBITUH, B TOM YHCIE IO
pe3yabTaTaM U3MEepeHH U HaOJII0ICHUH.

— Haxoaute BeposiTHOCTH cllydallHbIX COOBITMH B OIBITaX, 3Has BEPOSTHOCTU
3JIEMEHTAPHBIX COOBITHH, B TOM YHCIIE€ B OIBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMHU.

— MHcnonb3oBarh rpaduueckue MOJEIH: JIEPEBO CIYYalHOro HKCIEPUMEHTA,
JyarpaMMsl DWiiepa, YuciIoBas mpsmast.

— OnepupoBaTb MOHATHSAMH: MHOXECTBO, IIOAMHOXECTBO;  BBIIOJIHATH
Olepalliy HaJ MHOXXECTBAaMH: OOBEJAMHEHHE, MepeceueHHue, IONOJHEHHE; MNepeunuciiTh

OJICMCHTBI MHOXECTB, IIPUMCHSATH CBOMCTBA MHOKECTB.



— Hcnonb3oBaTh rpaduueckoe IpeacTaBIeHUe MHOKECTB U CBSI3eH MEXIy HUMHU
JUISL OITCAHMsI IPOLIECCOB U SIBJICHUIA, B TOM YHUCJIE IIPU PEIICHUH 33714 U3 IPYTUX YUeOHBIX
IIPEAMETOB U KypCOB.
9 KUIACC
— U3Bnekars u npeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B Pa3IUYHbIX
HMCTOYHUKAX B BUJAE TaOJUL, AUarpaMM, rpaduKoB; MPEeACTaBIATh JaHHbIE B BUE TaOIuUI,
nuarpamm, rpauKoB.
- Pemarp 3amaun  OpraHM3OBaHHBIM IEepeOOPOM BapHAHTOB, a TaKXke C
MCTOJIb30BAHUEM KOMOMHATOPHBIX MIPABUI U METOJIOB.
— Hcnonb30BaTh oOnucaTeNbHbIE XapaKTEPUCTUKH JUJII MACCHUBOB YHCIIOBBIX
JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYEHUSI U MEPBl PACCEUBAHMUSL.
— HaxoauTh 4acToThl 3HaYEHHI M YAaCTOTHI COOBITHSA, B TOM UHCJE MOJb3YSICh
pe3ylbTaTaMi MPOBEACHHBIX U3MEPEHUN 1 HAOIIOICHUN.
— HaxoauTh BepoOSATHOCTH CIIy4alHBIX COOBITHII B H3yUEHHBIX OIBITaX, B TOM
YHClie B ONBITaX C PAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HCIIBITAHHMA
J10 TIEPBOTO YCIIeXa, B CEpUsAX UCIBbITaHUN bepHyium.
— HMeTb npencTaBieHue O CIy4ailHOM BEJTMYMHE U O PACIIPEICTICHUN BEPOSTHOCTEN.
— Hmers mpencraBieHHEe O 3aKOHE OOJBIIMX YHCEN Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4allHOM U3MEHYMBOCTH U O POJIM 3aKOHA OOJBIIMX YHCEN B MPUPOJE

U OOIIECTBE.

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSIBATEJBLHBIE VUEBHBIE MATEPHAJIBI 17151 VYEHUKA

Auaredpa, 7 kinace/ Makapsoiues F0.H., Munarok H.I'., Hemkos K.U. u apyrue,
AxumnoHepHoe o0mectTBo «M3parenscreo «Ilpocsenienne»
Auareopa 8 kaacc : Hukoabckuii C.M., Iloranos M.K., [lleBkun A.B.,

1JIs 001e00pa3oBaTe/ibHbIX yupe:xkaenui. - M., «IIpocemenne» 2020r

Auareopa 9 kaacc : Hukoabckuii C.M., Iloranos M.K., [lleBkun A.B.,

JIs 001Ie00pa3oBaTeibHbIX yupe:xkaeHui. - M., «IIpocsemenue» 2020r



* 'eomerpus, 7-9 kiaaccol/ Aranacsau JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AknuoHepHoe o0mecTBo «M3narenbcrBo «IlpocBenienue
.MaTtematuKa. BepoaTHOCTb M CTaTUCTUKa: 7-9-e Knaccbl: 6a30Bblii ypOBeHb: yYeObHUK: B 2
yactax, 7-9 knaccbi/ Boicoukuii U.P., AuwieHKko U.B.; nog pea. AweHko WU.B., AKunoHepHoe
obwecrtBo «U3patenbcTBo «lMpocseweHne»
METOAUYECKUE MATEPHUAJIBI 1JISA YUUTEJIA
Marematuka. Ajireopa : 7—9-e kjacchl : 6a30Bblii YPOBEHb : METOIHMUYECKOE MOCOOHE K
M34 npeamerHoii tuHuM y4eOHUKOB 1o ajredpe 0. H. Makapsbiuesa, H. I'. Munamok, K.
N. HemikoBa u ap./ — 2-e u3a., crep. — Mocksa : IIpocBemenne, 2023. — 54 c.
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://lesson.edu.ru/
https://infourok.ru/
https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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