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PABOYAS ITPOT'PAMMA
yueOHOro Kypca «MatemaTuka»

U1l oOyJaromuxcst 5-6 KjaccoB

MNOACHUTEJBHASA 3AIINCKA

[TpuoputeTHBIMH LIEAIMU O0yUEHHUS] MaTEMAaTUKE B 5—6 Kiaccax sIBJISIOTCA:

e TMPOAOKEHHE (HOPMHUPOBAHHS OCHOBHBIX MAaTEMaTHYECKUX MOHITHMA
(uncno, BenuMUMHA, TeoMeTpuyeckas (¢urypa), o0OecreunBaroIUX
IPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MAaTEMaTHYECKOro O0pa30BaHUsA
oOydJarommxcs;

e pasBuTHE UHTEJUIEKTYaJIbHbIX U TBOPYECKUX  CIIOCOOHOCTEN
oOy4JaromMxcs, MO3HABAaTEIbHON  AKTUBHOCTH,  HCCIEHOBATEIbCKUX
YMEHUH, HHTEpECa K U3yUYECHHUIO MaTEMATUKH;

e IOJIBEJICHUE OOYYarOMIMXCS HA JOCTYIHOM Il HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MAaTEMaTUKN U OKPYIKAIOIIETO MUPA;

e (opmupoBanue (yHKIMOHAIBHOM  MaTEMaTUYECKOM  TIPAMOTHOCTH:
YMEHUS PaCliO3HABATh MAaTEMAaTHUYECKUE OOBEKTHI B PEaJIbHBIX KU3HEHHBIX
CUTyallUsIX, NMPUMEHATh OCBOCHHBIE YMEHHUS MJi PEUIEHUs MPaKTHKO-
OpPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATDH MOIYYEHHBIE PE3YyIbTaThl U
OLICHMBATh UX HAa COOTBETCTBUE NPAKTUYECKON CUTYaLIHH.

OCHOBHBIE JIMHUH COAEpKaHUS Kypca MareMaThuku B 5—-6 Kiaccax —
apumeTnyeckas M TeOMETpUYEcKas, KOTOpbIE pa3BUBAIOTCA MapalIeNIbHO,
KaXk7asi B COOTBETCTBUH C COOCTBEHHOM JIOTMKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT
JIpPyTrOM, a B TECHOM KOHTaKT€ W B3aUMOJCHUCTBUU. Takke B Kypce MaTeMaTHKH
IPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTAMH ajareOpbl U OMUCATEIbHON CTaTUCTHKHU.

N3yyenue apumMeTnueckoro mMaTepralia HauMHAETCS CO CUCTEMAaTU3alUUd U
pPa3BUTHUSl 3HAHMM O HATYpaJbHBIX YHUCIAX, MOJYYEHHBIX HAa YPOBHE HAYAJIbHOIO
obmiero oopazoBanus. [lpu 3TOM cCOBEpLICHCTBOBAHHUE BBHIYUCIUTENbHON TEXHUKU
U (QOpMHpPOBAHUE HOBBIX TEOPETUYECKUX 3HAHUU COYETAETCS C pPa3BUTUEM
BBIYHMCIIUTENLHON KyJbTYphl, B YACTHOCTU C OOYyYEHHEM MPOCTEHIINM MpUEMaM
NPUKUJIKA U OLIEHKU PE3YJbTATOB BhIUMCICHUN. M3yueHue HaTypalbHBIX 4YUCEN
npojoiKaeTca B 6 Kilacce 3HAKOMCTBOM C HayajdbHBIMU TOHSTHSIMU TEOPUU
JETUMOCTH.

Hauano m3yueHusi OOBIKHOBEHHBIX U JIECATHYHBIX JIpoOEH OTHECEHO K 5
KJIaccy. DTO MEPBbIM 3Tal B OCBOCHUH IpOOEi, KOrjaa MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMU UJI€SIMHU, MOHATUAMU TeMbI. [Ipu 3TOM paccmMoTpeHre 0ObIKHOBEHHBIX
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npoOell B TOJIHOM O0BEME MPEIIIECTBYET M3YYCHHUIO NECATHYHBIX APOOEH, 4To
1eJIeCO00pa3HO C TOYKH 3PEHHs JOTHKM M3JI0KEHHUS YHMCIOBOW JIMHUH, KOTna
npaBwia JCHCTBHM C JIECATUYHBIMU JAPOOSIMH MOXHO OOOCHOBAaTh YXKe
W3BECTHBIMHM QJITOPUTMAMH BBITIOJIHEHUS JACHCTBUN ¢ OOBIKHOBEHHBIMH JIPOOSMHU.
3HaKOMCTBO C JIECATUYHBIMHU JIPOOSMU PACIIUPUT BO3ZMOXKHOCTH JJII TOHUMAaHUS
00y4aIOIUMUCS MPUKIAJTHOTO MPUMEHEHHUSI HOBOM 3alycy IPU U3YYECHUU JAPYTUX
NPEAMETOB U MPU MPAKTUYECKOM HCIonb30BaHMU. K 6 Kilaccy OTHECEH BTOpPOM
Talm B U3YYEHUHM JApoOeil, rie NPOUCXOJUT COBEPIICHCTBOBAHHE HABBIKOB
CpaBHEHHUSI W TIpeoOpa3oBaHusi JpoOed, OCBOCHHME HOBBIX BBIUYMCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIUYHUCICHHN, B TOM YHCJIE 3HAYCHUHN
BBIPKEHUI, COACPKAIIUX U OOBIKHOBEHHBIE, U JECATUUHBIE JPOOH, YCTAHOBIIEHUE
CBSA3E€H MEXIy HUMHU, PACCMOTpPEHUE MTPUEMOB PellIeHU 3a7a4d Ha 1poou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSITHEM IPOLEHTA.

OCOOEHHOCTBIO HW3YYEHHsI IMOJIOKUTEIBHBIX W OTPULATENIBHBIX YHCEN
ABJIAETCS. TO, YTO OHHM TAK)KE€ MOTYT PacCMaTpUBATbCAd B HECKOJIBKO 3TaroB. B 6
Kjlacce B Hauasje u3yuyeHus Tembl «llojmokurenbHble U OTPULATEIbHBIE YHCIIA»
BbIJIeIIsIETCA moAaTeMa «llenmple 4ncna», B pamMkax KOTOPOM 3HAKOMCTBO C
OTPULIATENIBHBIMU ~ YHCIAaMM U JCUCTBUSIMU C  MOJIOKUTEIBHBIMU U
OTPULATEIBHBIMU YHCIAMU IPOUCXOAUT HA OCHOBE COJEPKATEIBHOIO IMOAXOJA.
OT0 MO3BOJIAET HA JOCTYITHOM YPOBHE MO3HAKOMUTH OOYYAOIINXCS MPAKTHYECKU
CO BCEMU OCHOBHBIMHU MOHATHSIMU TEMBI, B TOM YHCJI€ U C MPABUIAMH 3HAKOB MPHU
BBITIOJIHEHUH apu(PMeTHUecKuX neucTBuil. M3ydeHue pamuroHambHBIX YMCENT Ha
ATOM He 3aKOHYMTCS, a Oy/eT NPOAOHKEHO B Kypce ajreOpsl 7 Kiacca.

[Tpu oOy4yeHHM pelIeHHIO TEKCTOBBIX 3a/ay B 5—0 KiaccaxX HCIOJIb3YIOTCS
apumeTndeckue npuémsl pemeHus. [Ipu orpaboTke BHIYMCIUTEIBHBIX HABBIKOB B
5—6 Kiaccax paccMaTpUBArOTCS TEKCTOBBIE 3a/1aUd CIEAYIOLIMX BUAOB: 3a/1a4d Ha
JBUKEHHE, Ha YacTH, Ha INOKYIKH, Ha paboTy MU MPOU3BOJUTENILHOCTb, Ha
IPOLEHTHI, HA OTHOIIEHUS U nponopiuu. OOyyaromuecs: 3HaKOMSITCs ¢ IpuéMamMu
pelieHuss 3ajad 1epedopoM BO3MOMKHBIX BAapUAHTOB, ydarcs paboTaTh cC
uH(popMaluen, NpeacTaBIeHHON B (opMe TaOIUI] UIIA JUATPAMM.

B mporpamme yueOHOoro kypca «MaremaTtuka»  MOpeayCMOTPEHO
dbopMupoBaHUE MPOMNEACBTUUECKUX alreOpandeckux MpeacTaBieHuid. bykBa kak
CUMBOJI HEKOTOPOTO 4YuCia B 3aBUCHMOCTH OT MAaT€MaTHYECKOro KOHTEKCTa
BBOJIUTCSI MOCTENEHHO. ByKBeHHas CHUMBOJIMKA IIUPOKO HCHOJB3YETCA MPEkKIe
BCErO JUIsl 3alMCH OOIIMX YTBEPKACHUM U MpeioxKeHuH, GopMyll, B YHACTHOCTH
JUISl BBIYMCIIEHUS] TEOMETPUYECKUX BEJIUYHH, B KAUECTBE «3aMECTUTEISD YUCIIA.

B nporpamme ydeOHoro kypca «MatemaTuka» NpeACTaBlI€HA HArJsIIHAs
reOMEeTpus, HallpaBJICHHAs Ha  pa3BUTHE o0pa3Horo MBIIIEHUS,
MPOCTPAHCTBEHHOI'O BOOOPaKEHMSI, U300PA3UTEIBHBIX YMEHUNA. DTO BayKHBIN 3Tan
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B WM3YYEHUU TE€OMETPHUH, KOTOPBIA OCYILECTBIIAECTCS HA HATISIHO-IPAKTUYECKOM
YPOBHE, OMMUPAETCS Ha HarJAIHO-00pa3HOE MBIIUIEHHE OOydaromuxcs. bosnbmas
pOJIb  OTBOAMUTCS  NPAKTUYECKOM  JEATEIbHOCTH, OIBITY, SKCIEPHUMEHTY,
MozieapoBaHuto. O0yyaroniecs: 3HaKOMATCA ¢ T€OMETPUUYECKUMU (purypamu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHIIMMU KOH(PUTypauusiMu, ydaTcs
u300pakaTb MX HAa HEJIMHOBAHHOM M KIeT4aToll Oymare, paccMaTpHBAIOT HX
IIPOCTENIINE CBOWCTBA. B mponecce u3ydeHUs HArJsIIHOW T€OMETPUM 3HAHMA,
IOJlyYE€HHBbIE OOYYaIOIIMMHUCA Ha YPOBHE HayaJbHOTO o00IIero oOpa3oBaHus,
CUCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

CornacHo yuyeOHOMy IUIaHy B 5—6 KjlaccaXx M3y4daeTcss MHTETPUpPOBAHHBIN
npeaMmer «MareMatrukay, KOTOPbIM BKIIOYAET apu(PMETHUECKUH MaTepual u
HaIJIIHYI0O T€OMETPHUIO, a TaKKe NPOIEAEBTUYECKHE CBEICHUS U3 aireopsl,
AJIEMEHTHI JIOTUKH U HayaJla ONMCATENbHOW CTaTUCTUKH.

Ha wu3ydenue yuyebHoro kypca «Maremaruka» otBoautTcsi 340 yacoB: B 5
kimacce — 170 gacoB (5 4dacoB B Henento), B 6 kimacce — 170 gacoB (5 4acoB B
HEJICITIO).

COAEPKAHUE OBYUYEHMUSA
5 KIIACC

HarypaabHble 4nc/ia U HYJIb

Hatypansnoe uucno. Psg nHatypamenbix uucen. Yucno 0. MzoOpaxkenue
HATypaJbHBIX YUCEN TOYKAMU Ha KOOPJIMHATHOM (YMCIOBO) MPSIMOIA.

[lo3unMoHHass cucremMa cuucieHus. Pumckas Hymepanusi Kak MpUMeEp
HEIO3WLMOHHON CUCTEMBI CUMCIIEHHMSI. [lecaThyHas cucteMa CUMCIICHHUS.

CpaBHEHHE HaTypaJbHBIX YHMCEJl, CDABHEHUE HATYPAJIbHBIX YHCEI C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTiieHWE HATypaJbHbIX YUCEN.

CroeHne HaTypaJIbHBIX YHMCEN, CBOWCTBO HYJS MPH CI0KEHUU. Beruntanue
KaK JeiCTBUE, 00paTHOE CIIOKEHUIO. YMHOKEHUE HATypalbHbIX YHCEJ, CBOMCTBA
HyJAs Y €IWHUIB TpU YMHOXeHuW. JlenmeHue Kak JeicTBUe, oOpaTHOE
YMHOX€EHNI0. KOMITOHEHTBI AENCTBUH, CBA3b MeXAy HUMU. [IpoBepka pesynprara
apumernyeckoro paeiictBusa. llepeMecTuTenbHOe M CcouyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS M YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHHS.

Hcnonp3oBanue OykB At 0003HaYEHHsI HEU3BECTHOIO KOMIIOHEHTA U 3alUCH
CBOMCTB apu(METUIECKUX JTCHUCTBUH.

JlenuTenn M KpaTHbIE YHCIA, PA3JOKEHUE HAa MHOxuUTenu. [Ipocteie u
coctaBHble yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.
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CreneHb ¢ HaTypaJbHBIM MOKa3aTeJIEM. 3aluCh 4YUCIA B BHJIE CYMMBbI
Pa3psIHBIX ClIaraeMbix.

YucnoBoe BpIpaK€HHE. BplUMCIEHHWE 3HAYEHUM YHCIIOBBIX BBIPAXKECHUM,
MOPSIAOK  BBIMIOJHEHUA  JeWCTBUU.  Mcmonp30BaHME  TPU  BBIYMCIEHUAX
NEPEMECTUTENBHOTO W COYETAaTEIbHOTO CBOWCTB (3aKOHOB) CJIOXEHUS U
YMHOXEHUSI, pacTpeIeTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

Jpoon

[IpeacraBinenne o nApoOM Kak croco0e 3amucu YacTh BEJIUYHHBL
OObikHOBeHHBIE ApoOu. I[lpaBuibHBIE W HempaBuiibHbIE ApoOu. CMelraHHas
Ipo0b, TpEeNCTaBlIEHHE CMELIAHHOW JpoOM B BHUJAE HENPABUIBLHON JIpoOu U
BBIJICJICHUE 11€JI0M YaCTH 4YMClia U3 HENpaBWIbHOU apodu. M3o0paxenue apoOei
TOYKaMH Ha YUCI0BOM mpsiMoil. OCHOBHOE CBOMCTBO ApoOu. CokparieHue apo0eid.
[TpuBenenue npodbu Kk HOBOoMY 3HaMeHaTemo. CpaBHEHUE APOOECH.

CrnoxxeHre W BhIUMTaHUE IpoOed. YMHOXKEHHE U JieJieHue apo0ei, B3auMHO
oOpatHble podu. HaxoxkaeHue 4acTu 1eaoro u 1eaoro Mo ero 4acTu.

Hecatuunas 3anuch ApoOeid. IlpeacraBneHue AecATUYHOM NpoOM B BUJEC
OoObIKHOBEHHOM. M300pakeHne MeCATUYHBIX JpoOel ToukaMu Ha YHCIOBOM
npsimoil. CpaBHEHUE NECSITUUHBIX TPOOEH.

Apudmernueckue ACHCTBUA C JACCATHUHBIMU JipoOsamu. OkpyrieHue
JECATUYHBIX APOOEH.

Pemienue TekCTOBBIX 32124

Pemenne TeKCTOBBIX 3amad  apudMeTHUecKMM crmocoboM. Pernenue
JOTUYECKUX 3a7ad. PermeHue 3amad mepeOOpoM BCEX BO3MOMKHBIX BapHUaHTOB.
Hcnonb3oBanue mpu perieHuu 3a7a4 Ta0IUI] U CXEM.

Pemiennie 3agad, cojaepKalUuX 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBI:
CKOpPOCTh, BpEMsl, pAcCTOSIHUE, I1I€Ha, KOJIMYECTBO, CTOMMOCTh. EIuHHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, IIEHBbI, PACCTOSHUS, BpPEMEHHU, CKOpOCTH. CBA3b
MEXK]ly €AMHULIAMHU U3MEPEHUS KaK/I0M BEJIMYHHBI.

PeliieHrie OCHOBHBIX 3a/1a4 Ha JIpOOH.

[IpencraBieHre TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.

Harasagnas reomerpus

Harnsinaele mpencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsimas,
OTPE30K, JIyd, YIroJI, IOMaHasi, MHOTOYTOJIbHUK, OKPYXKHOCTb, KpyT. YTouL. [Ipsmoi,
OCTPBIH, TYIION U Pa3BEPHYTHIN YIIBL.

JlnmuHa oTpe3ka, METPUUECKUE €IMHUIIBI JJTUHBI. J[TMHa JToMaHOoM, mepuMeTp
MHOT'OYTroJIbHUKA. MI3MepeHne U MOCTPOECHHUE YIJIOB C MOMOIIbIO TPAHCIIOPTHPA.

Harnsinaple mpezacTtaBiaeHuss o (urypax Ha TUIOCKOCTHA: MHOTOYTOJIBHHK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.
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N3o6paxkenne ¢uryp, B ToM uucie Ha kierdarour Oymare. [loctpoenme
KOHQUTYypaluii U3 yacTel mpsIMou, OKPYKHOCTH HAa HETMHOBAHHOW M KJIETYaTOU
Oymare. Mcniosib30BaHME CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomanes nOpPsSIMOYroJbHHKA M  MHOTOYIOJBHHUKOB, COCTaBIEHHBIX U3
IpSIMOYTOJIBHUKOB, B TOM 4Hciie (Uryp, u3o0pak€HHbIX Ha KJIET4aToil Oymare.
EnvHune! namepenns mionaau.

HarusinHble npencTaBieHns O MPOCTPAHCTBEHHBIX (PUTypax: NPSAMOYTOIbHBIH
napajuienenunesn, — Kyo, — MHOrorpaHHukd.  M3oOpaxeHue — mpocTenmmx
MHOrorpaHHukoB. Pa3Béprkum ky0a u mnapamienenunena. Co3gaHue Mopenei
MHOTOTPaHHUKOB (M3 OyMaru, MpoBOJIOKH, IJIACTUIIMHA U IPYTHX MaTEpUajIoB).

O0BEM TPSAMOYTOJBLHOIO TMapajuienenunena, kyoa. EnuHuibl uzmepeHus
o0BEMa.

6 KIIACC

HarypaJjbHble ynciaa

Apudmerryueckue NEUCTBHUS C MHOTO3HAYHBIMU HATYpaJIbHBIMU YHCIIAMHU.
UucnoBble  BBIpOKEHUS, TOPSAOK  JIEUCTBUM,  HCIOJIB30BAHHE  CKOOOK.
Hcnonb30BaHWE MOpH BBIYUCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIbHOTO
CBOWCTB CIIOKEHHSI M YMHOXKEHHUSI, PACOPEACITUTEIBHOIO CBOWCTBA YMHOXKCHUS.
OKpyrieHue HaTypalbHbIX YHCEIL.

Jlenutenu u KpaTHbIC YuCia, HAUOOJBIIUNA OOIIUNA JEMUTENh U HAaUMEHBIIIee
obmee kpaTHoe. J[eTMMOCTh CYMMBI U IPOU3BEIeHU. J{eieHrne ¢ ocTaTkoMm.

Jpodu

OObIKHOBEHHAs1 JIpoOb, OCHOBHOE CBOMCTBO JApOOM, COKpallleHHE IpOoOeH.
CpaBHeHue U ynopsiiounBaHue apooeit. Pemenue 3aga4 Ha HAX0XKJEHUE YaCTH OT
[EJ0Or0 W IeJoro Mo ero 4vacTu. [[poOHoe 4Yuciao Kak pe3yibTaT JeJeHUS.
[IpencraBienue necITUHUHON JpOOU B BUIE OOBIKHOBEHHOM APOOU U BO3MOXKHOCTh
IIPEACTaBICHUS] OOBIKHOBEHHOW APOOM B BHIE ACCATUUHOMU. Jlecarnuunbie 1podu u
MeTpuueckasi cuctema mep. ApudMeTHIeCKue JTeUCTBUS U YUCIIOBbIE BBIPAXKCHUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU JAPOOSIMH.

OtHomienue. [lenenwe B JaHHOM OTHOIIEHWH. Macmral, TPOMmoOpIHs.
[IprumeHenune mponopurii Npyu peIIEHUH 3a/1a4.

[TonsiTue npoiieHTa. Beraucinenue npouenTa OT BEJIUYMHBI U BEJIMYUHBI 110 €€
MPOIICHTY. BbIpaxkeHne MpOLEHTOB ACCATUYHBIMU JIpoOsimu. Pemenue 3agad Ha
MPOIIEHTHI. BbIpaxkeHNE OTHOIIEHUS BEJIMYUH B MPOIICHTAX.

IHonoxuTeNbHBbIE U OTPUIIATEIbHBIE YHCIA

[TonmoxurenbHplE U OTpULATENbHBIE yncia. Llenpie yncima. Monyns yucia,
reoMeTpUYecKasi HHTepHpeTanus Monayias uucia. H3o0paxeHue ducen Ha
KOOpAMHATHOM  mpsAMoW.  YucnoBele  OpoMexyTku. (CpaBHEHHME  YHCEIL.
Apudmernueckue TeUCTBUS C MOJI0KUTETLHBIMU M OTPHUIIATSIIBHBIMU YUCIIAMH.
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[IpssMoyroJsibHas cucTeMa KOOpAMHAT Ha IJIOCKOCTH. KoopamHaTsl TOUKK Ha
IUTIOCKOCTH, abcuucca u opaunara. [loctpoenne Touek u Guryp Ha KOOpIAUHATHON
IIJIOCKOCTH.

bykBeHHbIE BbIpaKeHUA

[Tpumenenne OykB Uil 3alUCH  MaTEMATUYECKUX  BBIPAKEHUH U
npenioxeHnit. CoiicTBa apudmernyeckux aercTBuil. bykBeHHbIE BbIpaXEHUS U
YUCJIOBBIE TOJCTAHOBKH. DYyKBEHHBIE pPABEHCTBA, HAXO0XKICHUE HEU3BECTHOIO
KoMnoHeHTa. Dopmynbsl, (OpMysbl HEpUMETpa M IUIOWAAN TNPSMOYTOJbHUKA,
KBaJipaTa, 00bEMa napaienenumneaa 1 Kyoa.

Penienue TeKCTOBBIX 3a7a4

Pemenue TekcTOBBIX 3amady  apuMeTHyeckuMm  crnocoboM. Pemienue
JIOTUYECKHUX 3a7a4. Pemienne 3a1au nepedopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3amad, copepKaluxX 3aBHCHUMOCTH, CBSI3BIBAIOIINX BEJIIMYUHBI:
CKOpOCTB, BpeMs, paccrosiHue, LICHA, KOJINYECTBO, CTOMMOCTD,
IIPOU3BOAUTENILHOCTh, BpeMs, O0BEM padoThl. EQuWHUIBEI H3MEpEeHus: Macchl,
CTOMMOCTH, PAaCCTOSIHHs, BPEMEHH, CKOpPOCTH. CBfA3bp MEKIYy €IWHHLIAMUA
U3MEPEHHUSI KaXKI0M BETUUHHBI.

Pemenue 3amay, CBS3aHHBIX C OTHOIIEHHWEM, IPONOPLUUOHAIBHOCTHIO
BEJIMYMH, IPOIIEHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4u Ha IpOOH U MPOLIEHTHI.

OueHka W TPHUKUIKA, OKpyriieHHe pesynbrara. CocraBiieHHE OYKBEHHBIX
BBIPAKEHNH T10 YCJIOBHIO 3aa4H.

[TpencraBieHre AaHHBIX C MOMOIIBIO TaOmul W auarpamMMm. CrtonOuaTsie
JarpaMMbl: YTEHUE U IOCTPOECHHE. UTEHHE KPYTOBBIX AHArpamMM.

Harasignas reomerpust

Harnsinuele npenacraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, Npsimas,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3auMHoOe pacronoxeHue ABYyX MPSAMBIX Ha IUIOCKOCTH, IapajlleiIbHbIE
npsiMble, MEPHNEHIUKYISIpHbIE TpsiMble. VI3MepeHue pacCTOSHMA: MEXIy ABYMS
TOYKaMH, OT TOYKH 10 IPSIMOM, JJIMHA MaplIpyTa Ha KBaApPaTHOU CETKE.

MN3mepeHrne W MNOCTPOEHHWE YIIOB C IMOMOLIBKD TpaHcmopTupa. Bumsl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSIMOYTOJIBHBIN, TYHOYTOJIbHBIM,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYTOJIbHUK, IpUMEPHI
YETBIPEXYTOIBHUKOB. [[pSIMOYrONIbHUK, KBaApAT: UCIIOIb30BAaHUE CBOMCTB CTOPOH,
yIaoB, auaroHaneld. M3o0pakeHue reoMeTpudeckux (QUryp Ha HEIMHOBAHHOMW
Oymare ¢ WCIIOJIb30BAHUEM LUPKYJS, JHUHEHWKH, YTOJbHHMKA, TPAHCHOPTHpA.
[Toctpoenus Ha kieTuaToi Oymare.

[Tlepumerp ™MHoOrOyrospHuka. IloHsTue momaaun GUrypbl, €IUHULBI
u3MepeHus miomany. [IpubnmxénHoe n3Mepenue mwiomagd Guryp, B TOM 4UCIIe

[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 005 oT 21.05.2024. VicnonHutens: Laesa B.M. r.I’BJTEKTPOHHbIﬁ
CtpaHuua 7 n3 68. CtpaHnua cosgaHa: 21.05.2024 08:27 =¥ TATAPCTAH



Ha KBaspaTHOU ceTke. [IpubnmxEHHoe n3Mepenne JIMHBI OKPYKHOCTH, TUIOIIAIH
Kpyra.

CumMmeTpus: LIeHTpaabHasi, OceBas U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHnne CUMMETPUYHBIX UTYD.

Harnsigueie pPEACTaBICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
napajuienenunen, ky0, mpusma, NuUpaMuja, KOHYC, LMIUHAp, Iap U cdepa.
N300paskenne mpocTpaHCTBEHHBIX Guryp. [IpumMepsr pa3BépTOK MHOTOTPAHHHUKOB,
nuiIMHApa U koHyca. Co3gaHue Mojeliel MpOCTPpaHCTBEHHBIX (uryp (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U IPYTUX MATEPHUAIIOB).

[Tonarne oObéMa, eaUHUIBI U3MepeHus o0béMa. OOBEM NPAMOYTOJIBLHOIO
napajuienenunena, Kyoa.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUSA 1TPOI'PAMMDBI
YYEBHOTI'O KYPCA «<MATEMATHUKA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«MaremaTuka» XapakTepu3yrTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIEHUEM HHTEpPECAa K NPOLUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JIOCTHUKEHUM B IPYTUX HayKax M MPUKIIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEH rpaklaHWHA U peau3allii ero
npaB, TMPEJICTABJICHUEM O MATeMaTUYECKMX OCHOBaxX (yHKIIMOHUPOBAHUS
pPa3NUYHBIX CTPYKTYp, SBJIEHUH, MPOILEAYP IPakJIaHCKOro 0OIlecTBa (HarmpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHUIO 3TUYECKUX MPOOIJIeM, CBA3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKd, OCO3HAHHEM Ba)KHOCTH
MOPaJIbHO-3TUYECKUX PUHLMIIOB B I€STEIIbHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE YYacCTHE B pPEIICHUUA TMPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MaTEMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENMIHON MpodeccruoHaTbHOM
NEATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM UHJIUBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;
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4) 3cTeTHYeCKOe BOCIIUTAHME:

CIOCOOHOCTBIO K OMOLMOHAIBHOMY M  ACTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, PacCyXICHUW, YMEHHUIO BHJIETh
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMA:

OpPHUEHTalMel B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIBI U
o0miecTBa, MOHUMAHUEM MAaTEMaTHUECKONM HAyKu Kak cdepbl 4YeloBeUYeCKON
JEATEIbHOCTH, JTANlOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALINU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTH4YeCKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENbCKON
NEATEIBHOCTH;

6) ¢usnyeckoe BocnuTaHHMe, (popMHMpPOBaAHHE KYJIbTYPHI 310POBbSA H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO TPHUMEHATH MATEMATHYECKHE 3HAHWA B HHTEPECAX CBOETO
3I0pOBbsl, BENEHHS  3J0pOBOro  o0pa3a JKU3HU  (340POBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHAbIXa, PEryJsipHas Qu3nyecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pe(IEKCUU, MNPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa IPyroro 4YeJI0BeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTAlMEN Ha NMIPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM JUIsl PELICHUS 3a/1a4
B 00JacTh COXPAaHHOCTH OKpYXalouleil cpenabl, IMJIaHUPOBAHUS IMOCTYNKOB U
OLICHKM MX BO3MOXHBIX IIOCIEACTBUM I OKPYXKAIOIIEH Cpenbl, OCO3HAHHEM
rJ100aJpHOTO XapaKTepa 3KOJOTHUYECKUX MPo0JieM U MyTel X peleHus;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHAM COLUMAJIBHON W NPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSAM B YCIIOBUAX HEOIPEACIEHHOCTH, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 ONBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMynupoBaTh UJIEU, TOHATHSA, TUIIOTE3bI 00 0OBEKTAX U SABJICHUSAX, B TOM YHCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CUTYalMIO, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHUNA KOHTPMEp, KOPPEKTHPOBATh
OpPUHUMAaeMble pEIICHUsT U JAEUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKH U
NOCHEeACTBUS, (POPMHUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI
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ITo3HaBaTebHBbIC YHHBEPCAJIbHbIE YUeOHbIe AeHCTBUS

Ba3oBble Jjornyeckue aeiicTBUA:

e BBIBIISITH U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKK MaTEeMaTHYECKUX
OOBEKTOB, TOHATHN, OTHOIICHWNA MEXIy MOHATHSAMHU, (POpMYyIHpOBaATH
OTIpEICICHUs]  TIOHATHH, YCTaHABIWBAaTh  CYIICCTBEHHBIA  IMPU3HAK
KJaccu(uKanmy, OCHOBaHUA i OOOOIICHWS U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTI'0 aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATbH U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHeE,
YCIIOBHBIC;

e BBIBISATH  MaTEMaTUYECKUE€  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npotuBopeurss B (akTax, JJAHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npemiaraTb KPUTSPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTHBOPEUHH;

e JIeJaTh BBIBOABI C HWCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITFOUCHHH 110 aHAJIOTHH;

e pa3z0upaTh JI0Ka3aTEbCTBA MATEMATHUYECKUX YTBEPXKJICHUMN (MIPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXHBIE J0Ka3aTeIbCTBa
MaTeMaTH4eCKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TIPHUBOIUTH
IPUMEPHI U KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CMOCOO pemieHust ydeOHOHM 3ajaun (CpaBHUBATH HECKOJBKO
BApUAHTOB peEIIEHUs, BBHIOMpaTh HauOoJIee TOAXOAAIMUNA C YIETOM
CaMOCTOSATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

e HCIIOJBH30BaTh BOIPOCHI KaK HMCCIICIOBATEIHCKUA WHCTPYMEHT ITO3HAHMS,
dbopMyaMpoBaTh BOMPOCH], (UKCHPYIOIIME MPOTUBOpEUHE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE H JlaHHOe, (OpPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHCHHCE,

e TMPOBOJUTH TIO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIaHY HECIOKHBIH
HKCIIEPUMEHT, HEOOIBIIIOE HCCIICOBAaHUE 1T0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTYy COOOI;

e CaMOCTOSITENIFHO (hOPMYIUPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBEAEHHOTO HAOJIIOCHMS, HWCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000O0IIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE PAa3BUTHUE TIPOIECCa, a TaKKe BBHIJIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nundopmanueii:

e BBIABJSITH HEIOCTATOYHOCTh W HW30BITOYHOCTH WH(MOPMAIMH, JTaHHBIX,

HEOOXOAMMBIX JJIsl PEIICHUS 3a1a4H;
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e BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH
UH(OPMAITUIO PA3TUIHBIX BUIOB U (POPM MPEACTABICHUS;

e BBIOMpaTh (opMy TIpencTaBieHHS WHGOPMAIMM W HWIIIOCTPUPOBATH
pelraeMble 3amavyd  cXeMaMH, JAuarpaMMaMH, HWHOW Tpadukod u HX
KOMOHMHAIUSIMU,

e OIIGHWBATh HAMEKHOCTH HWHGOPMAIIMU TIO KPHUTEPUSM, MPEIIOKECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKATHBHBIE YHHBEPCAIbHbIE YieOHbI€ TeiCTBHUS:

e BOCHPUHUMATH U (HOPMYIUPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMHU
U TEJISIMHA OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpa)XaTh CBOIO TOUYKY 3PCHUSI
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOIy PEIICHUS
3a/1a4u, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

e B X0Ji¢ 00CYXJICHHS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
poOJIeMBbl, perraeMoil 3aJauu, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA TTOUCK
peIeHus, COIMOCTaBIATh CBOM CYXKICHHUS C CYXKICHHUSAMH JIPYTUX
YYaCTHHKOB AWAJIOTa, OOHAPY)XKMBATh Pa3jM4Me W CXOACTBO ITO3WIIMH, B
KOppEKTHOU popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATH  pe3yJbTaThl  pEIICHWS  3ajayu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILICHUS
C YYETOM 3aja4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

e TIOHWMATh W HUCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUIYaTbHOM
paboOThHI IPU PEIICHUH YIEOHBIX MAaTEMATUYECKUX 3a]1aY;

e TMPUHUMATDH 1I€JIb COBMECTHOM JEATEIHHOCTH, MJIAHUPOBATH OPraHU3AIIUIO
COBMECTHOW pabOThl, pacmnpenensTh BUIbl pPabOT, JOTOBapUBATHCA,
o0CcyX)aTh MpoLeCC U pe3yibTar paboThl, 00001aTh MHEHUS HECKOJbKUX
JIIOJICH;

e YyYAaCTBOBaTh B TPyHmoBeIX (opmax paboTel (0OCyxkaeHus, O0OMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPIAMHHPOBATH CBOW JEWUCTBHS C JAPYTHMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAauyeCTBO CBOEr0 BKJaJa B OOIIMHA MPOAYKT IO KPHUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBHSI.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUS 3adauyd (WU €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBaTb U KOPPEKTHPOBATh
BapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:
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e BJAJETh CIIOCOOAMU CAMOINPOBEPKH, CAMOKOHTPOJIS MpOIiecca U pe3yapTaTa
pelIeHUs] MaTEMaTUYECKOH 3a1auH;

e MPEABUAETH TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YyJIbTaTa ACATEIBHOCTH MOCTABICHHOW LEIN U
YCIIOBUSIM, OOBSCHATH NPUYUHBI JTOCTHOKCHHUS WIM HEIOCTHIKEHUS LEJH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyueHus B S5 kiacce OOyd4aroIIMHCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Yuca 1 BbIYMCICHUS

[lonumMaTe ¥ NOpPaBWIBHO  yHOTPEOJATH  TEPMHUHBI, CBSI3aHHBIE C
HATYypaJIbHBIMH YHCJIaMH, OOBIKHOBEHHBIMU U IECATUYHBIMU JAPOOSMHU.

CpaBHHMBaTh UM YIHOPSAOYMBATH HaTypalbHbIE YHCJIA, CpPAaBHUBATb B
MPOCTEUIINX CITydasiX OOBIKHOBEHHbIE APOOH, 1ECATUYHBIE IPOOH.

CoOTHOCHUTh  TOYKY HA  KOOPJIAMHATHOM  (YMCIIOBOM)  MpsIMOM  C
COOTBETCTBYIOIIMM €{ YHUCIOM U M300pa)kaTb HAaTypaJbHbIE YMCJIa TOYKAMHU Ha
KOOPAWHATHOM (YHCIIOBOM) MIPSMOM.

Bemonusate apudmMernyeckue JEHCTBUS C HATypajJbHbIMU YHCIIAMH, C
OOBIKHOBEHHBIMU APOOSIMU B MTPOCTEUILIUX CITydasX.

BbINONHATE NPOBEPKY, NPUKUAKY PE3YIbTaTa BEIYUCICHUN.

OKpyrasTh HaTypaJbHbIE YNCTIA.

PemieHne TekCTOBBIX 33124

PemaTte TekcTOBBIE 3a7auv apU(PMETUYECKUM CHOCOOOM M C TOMOIIBIO
OpPraHM30BaHHOI'O KOHEYHOIro nepedopa BCeX BOZMOMXHBIX BAPUAHTOB.

Pemate 3amaum, copepkauye 3aBUCHUMOCTH, CBS3BIBAIOUIME BEJIMYMHBIL:
CKOPOCTb, BPEMS, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3amMCH, CXEMbl, TaOMuIbpl, OO0O3HAUYEHHUs NpU
pelIeHuu 3a1ad.

[Tonb30BaThCd OCHOBHBIMU  €IMHULIAMHU  HM3MEPEHUs: IIeHbl, MAaccChl,
pPacCTOSIHUS, BPEMEHH, CKOPOCTH, BBIPAXaThb OJHW EIWHHIIBI BEIMYHMHBI 4YEpE3
Ipyrue.

W3Bnekatb, aHaNIM3UPOBaTh, OLIEHWBATh MH(POPMAIUIO, MPEACTABICHHYIO B
Tabnuile, Ha CTOJIOYaTOW JuMarpaMme, HWHTEPHPETUPOBATh MPEACTaBICHHbIC
JTaHHBIE, UCII0IB30BaTh JaHHBIC MPU PEILICHUHU 3a/1a4.

Harasgnas reomerpust

[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 005 oT 21.05.2024. VicnonHutens: Laesa B.M. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 12 u3 68. CTpanuua cosaaHa: 21.05.2024 08:27 =¥ TATAPCTAH



[Tonp30BaThCA TEOMETPUUECKUMU MOHSATUSIMU: TOUKA, MPsSMasi, OTPE30K, JIyY,
YTOJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoaMTh TPUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIOIUX (Gopmy
W3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEpIIMHA, CTOPOHA, C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIIMHA, CTOPOHA, JAMAroHallb, C OKPY>KHOCTHIO:
paauyc, TuameTp, LEHTP.

N300paxkath M3ydeHHBbIE TeoMeTpudeckue GUrypbl Ha HEJIMHOBAHHOW H
KJIETYaTON Oymare ¢ MOMOILBIO [IUPKYJIS U JIMHEHKH.

HaxonuTh AJIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHUEM C MOMOIIBIO
JUHEUKHU, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTH OKPYKHOCThH 3aJJaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJBHUKA, KBaJIpaTa IJid UX
MOCTPOCHUSI, BBIYMCIIEHUS ILIOMIAAN U IEPUMETPA.

Beluncnare mepuMerp W IUIONIaAbL KBajpaTa, NPsSMOYTOJbHUKA, (UTYD,
COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB, B TOM uuciie (Quryp, n300pak€HHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCA OCHOBHBIMU METPUYECKUMH EIUHUIIAMU H3MEPEHHUS JJIVHBI,
IJIOIIA/IA; BBIPAYKATH OJIHUA €IMHUIIBI BEJIMYMHBI YEPE3 IPYTHE.

Pacno3naBath mapamienenunes, KyO, HCHOJb30BaTh TEPMHHOJIOTHIO:
BEpIIIMHA, PeOpo, TpaHb, U3MEPEHUS, HAXOAUTh H3MEPEHUS Tapajuiesienurnesaa,
KyoOa.

Boruucisate 00b€M KyOa, mapajuienenumneaa Mo 3aJlaHHBIM H3MEPEHUSM,
MOJIb30BATHCS €AMHUIIAMU U3MEpEHUs 00bEMa.

Pemiath HeclOXHBIC 3a7a4d HA HU3MEPEHHUE TeOMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYAIUSIX.

K xoHmy oOydueHus B 6 kJjacce OOyYaroImMICS TIOJYYUT CIICAYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

Yuci1a 1 BBIYUCTIEHUSA

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUJAMHU UYHCEI U
cnoco0aMu HMX 3alkCH, MEePexXOauTh (€clid 3TO BO3MOXKHO) OT OJIHON (OpMBI
3aIlMCH YKCIIa K IPYTrOu.

CpaBHUBaTh W YHOPSAIOYUBATH IIEJIBIC YKCIIA, OOBIKHOBEHHBIE U JIECATUYHBIC
JIpoOu, CpaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB.

BreinmonHaTh, coueras YCTHbIE U NMHUCHbMEHHbBIC MPUEMBI, apu(DMETHUYECKUE
JNEUCTBUS C HATypaIbHBIMA H  TEJIBIMH YHCJIaMH, OOBIKHOBEHHBIMU U
NECATUYHBIMU JIPOOSMH, TTOJOKUTETHHBIMA U OTPUIIATEIIEHBIMU YHCIIAMH.
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BbluuciaTh 3HAYEHUSI YUCIOBBIX BBIPAXKEHUM, BBIMOJHATh MNPUKUIKY U
OIICHKY pe3yJibTaTa BBIYUCICHUH, BBITIOJHATH MPEOOpPa3OBaHUS YHCIOBBIX
BBIPQXECHUI Ha OCHOBE CBOMCTB apu(METHUECKHUX JACHCTBUM.

COOTHOCUTh TOYKY Ha KOOPJAMHATHOW MPSMOM C COOTBETCTBYIOIIUM €M
YUCJIOM M H300pa)kaTh 4YHClIa TOYKAMH Ha KOOPJAMHATHOM NPSMOM, HAXOIUTh
MOJTyJIb YUCIIA.

COOTHOCUTH TOYKU B MPSIMOYTOJIBHON CHCTEME KOOPAMHAT C KOOpAMHATaAMU
ATOU TOYKH.

OKpyIIsITh LIeJIbIe YUCa W JICCITUYHBIC JAPOOH, HAXOJUTh IMPUOIMHKEHUS
quCell.

YucsioBble 1 OyKBEHHbIE BHIPAKEHUSA

[TonnmaTh ¥ ynotpeOasiTh TEPMHUHBI, CBSI3aHHBIC C 3aMUCHIO0 CTETICHU YHCIIA,
HaxXOJWTh KBaJApaT W KyO YMCIIa, BBIYUCIIATH 3HAYCHHUS YHCIIOBBIX BBIPAXKCHUH,
COJIEpIKaIlUX CTEIICHH.

[Tonp30BaThCA MPU3HAKAMU JIETUMOCTH, PACKIaJbIBaTh HATypaJibHbIC YHCIa
Ha MPOCTHIE MHOKUTEIIN.

[Tonb3oBaThCA MacITaAOOM, COCTaBISATh MPOMOPLIMHA U OTHOLLEHUS.

Hcnons3oBaTh OYKBHI JiJ11 0003HAYCHUS YHCEN TIPH 3alIUCH MaTeMaTHIECKUX
BBIpaKEHUM, COCTABIISITH OYKBEHHBIE BBIpAXKEHUS U (DOPMYJIBI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX  BBIPQXKEHHUM, OCYIIECTBIASI HEOOXOAUMBIE TOJCTAHOBKH U
npeoOpa3oBaHuUsl.

HaxoanuTh HEM3BECTHBIM KOMIIOHEHT PABEHCTBA.

PemieHne TekCTOBBIX 33124

Pemate MHOTOIIArOBBIE TEKCTOBBIC 3a4a4H apU(PMETHUESCKHUM CIIOCOOOM.

Pemiath 3amaun, CBsS3aHHbIE C OTHOIICHUEM, MPOMOPIMOHATBLHOCTHIO
BEJIMYMH, MPOIEHTAMHU, PElllaTh TPU OCHOBHBIE 33/1a4d HA IPOOU U MPOIIECHTHI.

Pemate 3amauu, cojeprKaiiie 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIWYMHBI:
CKOPOCTb, BpeMs, paccTosiHue, LIEHA, KOJIMYECTBO, CTOMMOCTb,
IIPOU3BOAUTENILHOCTh, BpeMs, O0BEM pabOThl, HCHOJIB3Yd apuPMETHUECKUE
JNEUCTBUS, OIEHKY, TMPUKUAKY, TI0JIb30BAaThCSl  €IUHUIIAMH  U3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 3a/1a4H.

W3Bnekats wHGOpPMAINIO, MPEACTABICHHYI0 B TaOJWIaX, Ha JIMHEWHOM,
CTOJIOUATON WM KPYroBOW AWarpamMmax, WHTEPIPETUPOBATH MPEACTaBICHHBIC
JIaHHBIE, UCIIOIb30BaTh JaHHBIE IIPU PEIICHUH 3a]1a4.

[IpencraBiaTs HHPOPMAIINIO C TTOMOIIBIO TAOJIHII, JIMHEHHON U CTOI0YATOM
JarpamM.

Harasignas reomerpust
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[TpuBoaUTE TpUMEPBHl OOBEKTOB OKPYXKAIOUIETO MHpa, UMEIuX (Hopmy
U3YYEHHBIX T€OMETPHUYECKHX IJIOCKHMX WU TMPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI
pPaBHBIX U CHMMETPHUYHBIX QUTYD.

N300paxaTh C€ [OMOLIBIO LMPKYJIs, JIMHEWKH, TpPaHCHOPTHpa Ha
HEJIMHOBAaHHOW U KJIeT4aTroil Oymare H3y4deHHbIE IUIOCKUE T'€OMETPUUYECKUE
burypsl 1 KOHQUTypaIlluu, CAMMETPUYHBIE (PUTYPHI.

[Tonp30BaTbCs ~ TEOMETPUYECKUMHU  TIOHATUSMHU:  PaBEHCTBO  QUTYD,
CUMMETpHS, HCIIOJIb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYI0 C CHMMETpUEH: OCh
CUMMETPUH, LIEHTP CUMMETPHH.

HaxoauTth BEJWYMHBI YIJIOB H3MEPEHHEM C IIOMOUIBK TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JaHHOW BEJIMYMHBI, T0JIb30BATHCS MPU PELICHUH 3a7a4 IPayCHOM
MEpOH YTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYIION
YTJIBL.

BbluuCIATe JUIMHY JIOMAHOHM, NEPUMETP MHOTOYTOJIBHHUKA, I10Jb30BATHCS
EAVHHUIIAMU HU3MEPEHUS UIMHBI, BBIPA)KaTh OJHU €IWHHUILIBI MU3MEPEHUS [JIMHBI
4yepes apyrHue.

Haxonuth, nCnonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSTHUS: MEKY IBYMS
TOYKaMU, OT TOYKH JI0 IPSIMOM, JUIMHY ITyTH HAa KBAaIpaTHOW CETKE.

Bbruncnsate 1momans  (Uryp, COCTaBICHHBIX M3 IPSIMOYTOJIBHUKOB,
UCIIOJIb30BaTh  pa30MeHuMe Ha MpsSMOYTrOJbHUKHA, Ha paBHble (QUIYpHI,
JOCTpavBaHWE [0 MPSMOYTOJIbHUKA, TI0JIb30BAThCSI OCHOBHBIMHM E€IUHULIAMU
U3MEPEHHs IUIOIIA/IHA, BBIpAXKaTb OJHU E€IWHULBI MU3MEPEHUs IUIOIIAIN Yepe3
JIpyrue.

Pacno3HaBaTh Ha MOJENSIX U M300paXEHUAX NMUPaAMHUAY, KOHYC, LMJIMHAP,
UCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIUHA, peOpO, FPaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkath Ha KjIeT4aTOM OyMare mpsMOYTOJIbHBIN Mapasieenunes.

Bbruncnsate 00bEM NpSAMOYTOJIBHOTO Mapajuiesienuneaa, Kyoa, moib30BaTbCs
OCHOBHBIMU €AMHHIIAMU U3MEPEHUS 00bEMA;

PemaTe HecHOXHbIE 3aJjaud HA HAXOXKJEHHUE T'€OMETPUUYECKUX BEIUYHMH B
MPAKTUYECKUX CUTYaILMSIX.

[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 005 oT 21.05.2024. VicnonHutens: Laesa B.M. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 15 13 68. CTpanuua cosaaHa: 21.05.2024 08:27 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

5 KJIIACC
KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM undgposbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1upp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
| Harypanbsubie uncna. JleiictBus ¢ 43 1 bubnuoreka [{OK
HAaTypaJIbHBIMU YUCIaMU https://m.edsoo.ru/7f4131ce
Harnsinnas reomerpus. JIunuu Ha bubnunoreka LIOK
2 12 2
IUIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OObIKHOBEHHEIE IPOOH 48 ! https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 H .M 10 1
arJisg/iHasi reoMeTpusi. MHOroyrojbHUKU hitps//m.cdsoo.ru/7f413 Lce
bubnmorexa LIOK
5 38 1
Jlecamiinie 1poou https://m.edsoo.ru/7f4131ce
6 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubmuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
I1 10 1
! OBTOpeHnE 1 0000meHKe https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 4 4
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6 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bub6numoreka [IOK
1 H 1
ATYPRILHHE THCHa 30 https://m.edsoo.ru/7f414736
) Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bubnuoreka [{OK
3 o 32 1 1
Hpoom https://m.edsoo.ru/7f414736
bubmuoreka [{OK
4 Harnsannas reomerpus. Cummerpust 6 1 hitps://m.cdsoo.ru/7f414736
bubnuoreka [IOK
5 B 0 6
PIPDRCHHA € DYKBaMH https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 14 | | bubnmorexa LIOK
IJIOCKOCTH https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
IT 40 1
7 OJIOKUTENbHBIE U OTPULIATEIIbHBIE YHCIIA hitps:/m.cdsoo.rw/7F414736
bu6nmorexa LIOK
IT 1
8 PCACTABIICHUE JIAHHBIX 6 https://m.edsoo.ru/71414736
9 Harnsnnas reomerpusi. urypsl B 9 | bu6nunorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, o6odIIeHNE, 20 1 bub6mmorexa [IOK
CUCTEMAaTHU3ALUS https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 5 5
[okymeHT co3gaH B anekTpoHHon copme. Ne 005 ot 21.05.2024. UcnonHutens: Laesa B.M. B I/IEKTPOHHbBINA

Ctpanuua 17 n3 68. CtpaHuua cosgara: 21.05.2024 08:27 =¥ TATAPCTAH


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

YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremaruka (B 2 dactsx), 5 kinacc/ Bunenkun H. 5., )Koxos B.U., UecHokoB
A.C., Anekcannposa JI.A., lIBapuoypa C.U., AkuuonepHoe o0I11ecTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka (B 2 yactsx), 5 xkinacc/ Bunenkun H. ., XKoxos B.U., UecHokoB
A.C., llIBapudypa C.M., O6miecTBO ¢ orpaHnueHHO# 0TBeTCTBeHHOCThIO «OIL]
MHEMO3HNHA»

Mepazisik A.I'. B.b.ITononckuit M.C. Skup MartemaTturka 6 kinacc

» Maremaruka (B 2 yactsx), 6 kinacc/ Bunenkun H. ., XKoxos B.U., UecHokoB
A.C., Anekcannposa JI.A., lIBapudypn C.U., AkuinonepHoe o0111eCTBO
«M3parenbctBo «IIpocBemienne»

* Maremaruka (B 2 actsx), 6 kiacc/ Bunenkun H. ., XKoxos B.U., YecHokoB
A.C., llIBapudypxa C.M., O6miecTBO ¢ orpaHnueHHO# 0TBeTCTBeHHOCThIO «OL]
MHEMO3HNHA»

METOJANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJIS
JlutakTyecKkre MaTepUabl.

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETU
UHTEPHET

Otkpeitas mkosa. [JOK. SAKnace. ®UTIA DnexktponHoe oopa3zoBanue PT
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PABOYASA ITPOTPAMMA
(ID 1620844)
Y4eOHOro Kypca «AJjreopa»

U1 oOyJaromuxcst 7-9 KjaccoB

INOACHUTEJIBHASA 3AIINCKA

Anrebpa dABIsSe€TCS OJHHUM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBAET U3YUYECHUE OPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyyHOro, TaK M TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEHHUE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B TTOBCEAHEBHOM KU3HU. PasBuTne y 00yJarommxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUM U CYIIHOCTH alreOpamdecKux
abcTpakuuii, cnocode OTpakeHUs MATEMaTUYECKONW HAYKOH SIBIIEHUI U MPOLIECCOB
B NpUPOJE U OOILECTBE, PO MaTEMaTHUYECKOIO MOJEIHMPOBAHHUA B HAyYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX ISl aIalTallid B COBPEMEHHOM ITU(GPOBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
dbopmynupoBath yrBepxkacHUs. OCBoeHUE Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINUJICHUSI OOYYarOMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PAcCyKIeHus, 0000IIeHNEe U KOHKPETHU3AIUIo, a0CTparupoBaHue u
ananoruto. OOydyeHume  anrebpe  mpeamnosiaraeT  3HAYMTEIBHBIH  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIBHOCTH  O0YYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
pelieHue 3a1a4 ABJIAETCS pealnu3alunen e TeIbHOCTHOIO MPUHIMIA O0OyUYEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» ajii OCHOBHOIO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKHE
auHUM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIpaXKEHUs», «YPaBHEHUS U
HepaBeHCTBa», «Dynkiun». Kaxnas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JIMHUM Pa3BUBACTCSA HA MPOTKEHUN TPEX JIET U3YUYEHUsI Kypca, B3aUMOJACHCTBYs C
IpYyTMMH €ro JHHUSAMH. B Xome wu3ydeHus ydeOHOro Kypca OOydaroImmuMmcs
IPUXOJIUTCS JOTHUECKH PaCCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00Opa3oBaHUs U CHOCOOCTBYIOIIME OBJIAJECHUIO 00YyYaIOIIMMUCS
OCHOB  YHUBEPCAJBHOTO MaTeMaTHueckoro s3pika. CojaepkaTenbHOH U
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTED.
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Copnepxxanne mnuHUM «Yucna W BBIYUCICHHS» CIYKUT OCHOBOW JJIA
JaIbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJISl IOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIE HA YPOBHE OCHOBHOIO OONIEro 0O0pa3oBaHUs
CBA3aHO C PALHMOHAIBHBIMM M HUPPALMOHAIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
NPEACTABICHU O JEHCTBUTEIBHOM 4YHCIE. 3aBEPLICHUE OCBOCHHS YHUCIOBOM
JIMHUU OTHECEHO K CpeiHeMY 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — «AJreOpandecKkue BhIPaXeHUs
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTE€MaTUYEeCKOro anmnapara, HeOOXOAUMOro Ui pPEelIEeHUs 3a7ad MaTEeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOro 00I1ero o0pa3oBaHUsl Yy4yeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palMOHANBHBIX BRIpAXKEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHUKH Kak
A3bIKa JJI TOCTPOCHHSI MaTEeMaTHYECKUX MOJIENEH, ONMHUCAaHUs MIpPOLECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEO0OXOJAUMOro, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOPMATHKW, ¥ OBJAJCHUE HaBBbIKAMU
JNEeAYKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanre cUMBOJIBHBIX (JOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJIEHO Ha TOJIyYeHUE
OOyYarOIIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIEeW MaTeMaTHYECKON MOJEIH
JUIsL OTIMCAHUSl M UCCIIEOBaHMS Pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B MPUPOJE
u odmectBe. M3yueHne marepuana crnocoOCTBYET PAa3BUTHIO Yy OOYyYaroIIMXCs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MATEMATUKHU B PA3BUTUU LIMBUIIU3AIUU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eiibl COJEP KAHMS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DyHKIIIM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcst 306 yacoB: B 7 Kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHsATMe panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAJIBHBIMUA YKCIIaMU. Pelienne 3axad U3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 00NbIIMX yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BHUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4u Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenme 3aBUCUMOCTH MEXKy BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BECHUH, PABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJAO0HBIX ClaraeMbix.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouseHsl. CreneHb MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBuja MnpeoOpa3oBaHUs YypaBHEHMUS,
PaBHOCUJIBHOCTb YPaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YHMCIIO KOPHEH JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHECHUM.

DOyHKIUU
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KoopauHara Touku Ha npsiMou. UucnoBble NpOMEXYTKU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[IpssmoyronbHasi cucteMa koopauHat, ocu Ox u Oy. AGciycca U opJauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOpMYJIaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CpoiictBa pynkuwmii. Jluneitnas Gyukuus, e€ rpaduk. ['padux dpyHxmm
y = [x|. I'paduyeckoe pemieHne JIUHEWHBIX YpaBHEHUN M CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHAIBHBIX yucen. CBolcTBa apu(pMETHUYECKHUX
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LenabIM IOKa3aTeneM U e€ cporicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AnreOpanyeckre BhIpaKeHUSIAJIredpandeckue BbIPaKeHUsI

KBampaTHbpiii  TpEXwieH, pas3loKEHHE KBAJPAaTHOIO TPEXWIEHA HA
MHOHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckoll JpoOu.
CnoxeHue, BbIYUTAHUE, YMHOXEHUE, JeJeHUE alreOpandeckux ApoOei.
PanronanbpHbIe BRIpRXXEHHS U X ITpeoOpa3oBaHue.

VYpaBHEHUS M HEPABEHCTBAY PABHEHHSI M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJgpaTHOTO ypaBHEHHUS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas uaTEpnpeTans ypaBHEHUN C BYMs MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpaBHEHHWW C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMnPYyHKUUHA

[Tonsitue ¢ynknuu. OOnacTb omnpeAeNeHuss U MHOXECTBO 3HAYCHHH
dbyukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padux ¢ynkummu. YUrenne coicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GyHKIHMA, OTPaXKAIOIIMUX peabHbIE MPOIECCHI.
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DyHKIMK, OMKMCHIBAIOIIME TMPSAMYIH0O U OOpaTHYH MPOMOPIMOHAIBHBIC
3aBHCHMOCTH, HX rpaduku. Oyukunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pellicHUE YpaBHEHHUH U CHCTEM YPaBHEHUI.

9 KVIACC

Yuciaa v BIYMCICHUA

PanronanbpHbie 4KCla, UppallMOHANIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOU. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OECKOHEUHbIEC JECATUYHBIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIEWCTBUTENIbHBIX YHCEN, apuPMETHYECKUe JEHUCTBUA C
JNEUCTBUTEIBLHBIMU YU CIIAMH.

Pa3Mepbl O0OBEKTOB OKPYXKAIOIIETO0 MHpa, JJIUTEIBHOCTh IIPOILIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEHHOE 3HAUCHUE BEIMYUHBI, TOYHOCTh NpubIKeHus. OKpyTieHue
yucell. [Ipuknika u oueHkKa pe3yinbTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. Penienne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparnoe ypaBHeHue. PelnieHue ypaBHEHHM, CBOASIIMXCA K KBaJIpPaTHBIM.
buksanparHoe ypaBHeHue. lIpumepsl pemieHnst ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIIEHEN Pa3JI0)KEHUEM Ha MHOKUTEIIU.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ IByMsI IEpeMEHHBIMU U €ro rpaduk. PernieHue cucteM ABYyX
JIMHENHBIX YPABHEHUN C IByMs [IEPEMEHHBIMHU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOW. PemenHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['paduyeckass wWHTEpHpeTanvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMS
MIEPEMEHHBIMH.

OyHKIMNPYHKIUA

KBagparnunas ¢ynkums, €€ rpadux u cBoictBa. I[lapabona, KoopauHaThI
BEPIIMHBI TapadoJibl, 0OCh CUMMETPHHU MapadoIbl.

Ipadbuxu dyuxumit: y =kx, y=kx +b, y=k/x, y=x3, y = Vx, y = |x| , 1 ux

CBOMCTBA.
Yucnosbie HOCHCHOB&TCHBHOCTI/IqHCJIOBbIe nmocCJIeaA0BaTCJIbHOCTH n
IPOorpeccuu
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[loHATHE 4YMCIIOBOM MOCJIENOBATENBHOCTU. 3aJaHHE IOCIENO0BATEIbHOCTH
pEKyppeHTHOH hopMyon U HOpPMyYIION #-TO YICHA.

Apudmernueckas U reoMerpuyeckas mnporpeccur. QopMynbl n-TO Yi€HA
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N3o0paxkeHne 4jieHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAJIBHBIN POCT.
CnosxHbI€ IPOLIEHTHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl  yuyeOHOTO Kypca
«Anrebpa» XapaKTepu3yroTCs:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSUIEMY POCCUHUCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKON MaTEMaTUYECKOM WIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peau3alluU €ro
npaB, TMPEJICTABJICHUEM O MAaTeMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPaKJaHCKOTO oOlecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO dTHYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJTbHO-3TUYECKUX TTPUHIIUIIOB B I€SATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOII Ha AaKTMBHOE Yy4YacTU€ B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTHM MaTEMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKCHUM BCEW JKM3HM Ui YCTENMHON MpodeccruoHaTIbHOM
JEATCIIBHOCTH W pPa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUIEHUM, PacCYXKIECHUM, YMEHHUIO BHUIETH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:
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OpPUEHTAIMEW B JIESITEIbHOCTH HA COBPEMEHHYK) CHCTEMY HAYYHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UEIOBEKa, MPUPOAbI U
oOmecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAayKH Kak CQepbl YeIOBEUYECKOU
JEeSITEILHOCTH, 3TAllOB €€ pa3BUTUS M 3HAYMMOCTH JJIsl Pa3BUTHUS LIUBUIIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKH MU MAaTE€MaTHUYECKOW KYJIbTYpPOH KaK CpelICTBOM
MO3HAHHUS MHPA, OBJIAJCHHEM MPOCTEUIIMMHU HABBIKAMU HCCIEA0BATEIIbCKOM
JIEATEIILHOCTH;

6) ¢usmueckoe BocnuTanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbSI H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3MI0POBbs, BEACHUS 3J0POBOro  oOpa3a KU3HU  (30POBOE  MHUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMAaTUUYECKUX 3HAHUM ISl PEUICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIoIIeHl Ccpeibl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIIMMCSH YCJOBHAM COLMAJBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJOBHUAX HEONPEACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON AEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKM U KOMIIETCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bI 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MpUHUMAEMbIE PEIICHUS W JACHCTBUSA, (OPMYIHpPOBATH M OIEHWBATH PUCKU U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBbie Jjornueckue 1eiicTBUA:
e BBIBJISATH U XapAKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIIEHWH MEXKIY MOHATUIMH, (POPMYIHPOBATH
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OmpenereHUus] TOHATHA, YCTAHABIMBATh CYIIECTBEHHBIA MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHUA A1 OOOOIICHHWS W CpPaBHEHUS, KpUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIpUHUMATH, (opmMyIUpoBaTH U  MNpPeoOpa3OBbIBATH  CYKICHHUS:
YTBEPAUTENIbHbIE W OTpULIATENbHbIC, €AMHUYHbIC, YaCTHbIE U oOOIIue,
YCIIOBHBIE;

e BBIBISATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npotuBopeursi B (akTax, MaHHBIX, HAOMIOACHUSX U YTBEPKICHUSX,
npemjiaraTh ~ KPUTEPUM IS BBISBICHHS ~ 3aKOHOMEpPHOCTEM |
MIPOTUBOPEUNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

e pa30upaTh JI0Ka3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMbIE U OT
MPOTUBHOIO), MPOBOJAUTH CAMOCTOSTEIBHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaTH4ecKnX (aKTOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3anayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh Hauboiee MNOAXOAAIIMN ¢ Yy4E€ToM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTenbCcKHe 1eiiCTBUS:

e HCIOJb30BAaTh BONPOCHI KaK MCCIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTHBOpEUne, Mpodiemy,
CaMOCTOATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOe, (HOpPMHUPOBATH
TUIOTE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

e TMPOBOJUTH IO CAMOCTOATENBHO COCTaBICHHOMY IUIAHY HECIOKHbBIN
OKCIIEPUMEHT,  HEOOJIBIIOE  HKCCIAEAOBAHME MO  YCTAHOBJICHHIO
OCOOEGHHOCTEM MaTEeMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy COOOi;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUI;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAaKKE BBIIBUTATh
MIPETNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

e BBIABIATH HEIOCTATOYHOCTh M M30BITOYHOCTH WH(OpMAIUW, HTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3aa4H;

e BBIOMpATh, AHATU3UPOBATH, CHCTEMATH3UPOBaTh M WHTEPHPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,
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e BbIOMpaTh GopMy MpeAcCTaBieHUs HWHOOPMALMM U WUTIOCTPUPOBATH
peliaeMble 3aJaud CXEMaMH, JIuarpaMMaMi, HWHOM Trpadukod ©u uX
KOMOMHAIMSIMU;

e OIICHMBATh HAAEKHOCTb HMH(OpPMALMM IO KPUTEPUSIM, MPEJIOKEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCcaJbHbIe y4eOHbIe JeHCTBUS:

e BOCHOPUHUMATh H (OPMYIHUPOBATH CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSAMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PEHHMsI B YCTHBIX M NHMCBMEHHBIX TEKCTAX, JaBaTh MOSCHEHMS I10
XOJly pelIeHus 33]1a4yi, KOMMEHTUPOBATh ITOJYyYEHHBIN pe3ysbTaT;

e B X0/€ 00CYXXJIeHHA 337aBaTh BOIIPOCHI MO CYLIECTBY 00CYKIaEMOU TEMBI,
poOJIEMBI, pelIaeMoil 3a/1auu, BbICKa3bIBaTh UEH, HALIEJICHHBIE HAa MIOUCK
pEUIeHHUs, COIIOCTaBIATh CBOM CYXKJIEHHS C CYXACHHSAMH JPYTHX
YYaCTHUKOB JHayiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO MO3MIIMM, B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHsl, CBOM BO3PAKEHHUS;

e TMpPEACTAaBIATh  PE3yJNbTAaThl  PEHIEHWs  3aJayd,  HKCIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENBbHO  BbIOMpaTh  (hopmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUN U 0COOEHHOCTEN ayTUTOPHH;

e IIOHMMAaTh W  HCHOJB30BATh  NPEUMYLIECTBA  KOMAHJIHOH M
WHIUBUIYAIbHOM paOOThl NpPH pPEIIEHWH YYEOHBIX MaTEeMaTHYECKUX
3ajay;

e IIPUHUMATH LIEJIb COBMECTHOM EATEIBHOCTH, INIAHUPOBATh OPraHU3aLNIO
COBMECTHOI paboThbl, pacmpelneisTb BUABI pPadOT, JOroBapHUBAThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT pabOThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOJICH;

e YyYAaCTBOBaTh B TPYNIOBBIX (opmax paboTsl (0OCyXaeHus, OOMEH
MHEHHUSMH, MO3TOBBIE IITYPMBl M JIPyTu€), BBINOJHATH CBOKO YacThb
paboThl U KOOPAMHUPOBATH CBOM JICHCTBUS C APYTUMHU WIEHAMHU KOMaH]Ibl,
OLICHMBATh KayeCTBO CBOETO BKJaJa B OOLIMI MPOIYKT MO KPUTEPHUSM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe AeiicTBUSA
Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aJITOPUTM pELIEHUs 3adaud (WIH €ro
4acTh), BBIOUpATh CIOCOO pelIeHUs: ¢ YYETOM UMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOM WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BIAQJAETh CHOCOOAMHM CaMONPOBEPKH, CAMOKOHTpPOJISI Ipolecca M

pe3ynbTaTa peleHuss MaTeMaTUYeCKON 3a/1a4u;
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e MPEABUAECTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIPU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENIHCTB, HAWECHHBIX OIIHMOOK, BRISIBICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YyJIbTaTa IEATEIBHOCTH IOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS WU HEJOCTUKEHUS LENH,
HAXOAWUTh OMUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHuy oOyuenuss B 7 KJjacce OOydYarolMiiCs TOMYYUT CIEIYIOIINE
IpeIMETHBIE PE3YJIbTAThI:

Yucaa v BIYMCICHUSA

BbIMoNHATh, coYeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, ApU(PMETHUECKUE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUN, MPUMEHATH PAa3HOOOpa3HbIE
CHoCOObI U MPUEMBI BBIUMCICHUSI 3HAYEHUHN JPOOHBIX BBIPAXKEHUH, COJIEpKaILIIX
OOBIKHOBEHHBIE U JIECTUYHBIE TPOOH.

[lepexoguTh OT 0fHOM (HOPMBI 3aMHCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAJIBHBIE YHCIIA.

OKpyIJIsSTh Yuca.

BBINONHATS TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLIEHKY 3HAUEHU
YHUCJIOBBIX BBIPAXEHUN. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
NIOKa3aTeJISIMH.

[IpuMeHATh  NPU3HAKK  JEJIMMOCTH,  pa3JIOKEHUE HAa  MHOMKUTEIH
HaTypaJbHbIX YUCEIL.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIMYMH, NPOLUEHTAMU, HHTEPIPETUPOBATH
pe3yNbTaThl pEIIEeHUs 3a4a4 ¢ YYETOM OTPAaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPAKEHUA

Hcnonb3oBaTh anreOpandyecKkyt0 TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSTh
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauth 3HaueHHss OyKBEHHBIX BBIPQKEHHUN MPHU 3aJaHHBIX 3HAYCHHSIX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TTOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIBI KBaipaTa CyMMBI U KBaJipaTa pa3HOCTH.
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OCyILIECTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIM C MOMOLIBIO
BBIHECEHUSI 332 CKOOKM OOILIEro MHOXHTEJSA, TPYNIUPOBKU  CJIAraéMbIX,
npuMeHeHus: (POpMyYJI COKPAILIEHHOTO YMHOKEHHS.

[TpumeHsTh npeoOpa3zoBaHUsl MHOTOUYWIEHOB JUIsl PELICHUS PAa3IMYHBIX 3aja4
13 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHOU TPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHENHBIE ypaBHEHHUS C OJHOM NEPEMEHHOW, NPUMEHSS IIpaBuia
nepexoza OT UCXOIHOI'O YPAaBHEHMsI K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKkre METOIbI IPHU PEIIEHUN JTMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[TonGupare mnpumepbl Map 4YHUCEN, SBIAIOIIMXCS pPEIIEHUEM JUHEHHOro
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JHUHEWHOIO YpaBHEHHUS C
JIBYMSl TIEPEMEHHBIMH, MOJIb3YSICh TIpaUKOM, HPHUBOJAUTH MPUMEPHI PELICHUS
YpaBHEHHUS.

Pemate cucTeMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs [IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocraBnaTe M pemaTh JIMHEMHOE YpPaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHUH IO YCJIOBHUIO 3aJayd, WHTEPHPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4¥ NIOJIyYE€HHBIN Pe3yJIbTar.

DOyHKUIMHA

N3o0paxkath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 33/ IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, HMHTEPBAJIbl, 3aAMCHIBATh YHCIOBBIE MPOMEKYTKH Ha
anre0panueckoM SI3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpadpuky TMHEHHBIX QyHKUUNA. CTpouTh rpaduk GyHKUUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuili cnocod MpeACTaBICHUS U aHaIW3a MH(OpManuwy,
U3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA
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Hcnonb30BaTh HadaJIbHbIE NPEACTABICHHS O MHOKECTBE JIEHCTBUTEIIBHBIX
yucen ISl CPaBHEHMSI, OKPYTJIEHUS U BBIYMUCIECHUN, N300pa)kaTh JIEHCTBUTEIbHbBIE
YHYCIla TOYKaMH Ha KOOPJAWHATHOU MPSAMOM.

[TpumeHsATh TOHATHE apU(PMETUYECKOrO KBaJPATHOTO KOPHs, HaXOAWUThb
KBaJIpaTHbIE KOPHH, HUCIIOJB3Yys MPU HEOOXOAMMOCTH KaJIbKYJSATOP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUHN, CONEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucu OONBLIIMX W MaJbIX YMCEN C MOMOILIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.

AnredOpandecKkue BbIPAKEHUS

[IpuMeHATh TOHATHE CTENEHH C LEJNbIM [I0KAa3aTeNeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKALUX CTENEHH C LIETBIM MOKa3aTeJIeM.

BBINONMHATE TOXKIECTBEHHbIE NPEOOpPa30BaHUs PalMOHAIbHBIX BBIPAXKECHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUIEHAMHU U alredpandeckKuMu IpoosiMu.

PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON TPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemare snMHENHbIEC, KBaJpaTHBIE YPABHEHUS W palMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBleHul (yCTaHaBIMBaTh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUs, €CIM HUMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cIOBECHON (OPMYIMPOBKH 3aJaul K €€ anredpandyeckoi
MOJIENIM C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMBbl YpaBHEHUH,
VMHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJTYyYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUII CPAaBHEHUsS, OLIEHKH,
pemaTh JUHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpa@uyuecKyo WUIIOCTPALMI0 MHOXKECTBA PELIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPaBEHCTB.

DyHKIUU

[Tonnmathe ¥ UCHONB30BaTh (HYHKIMOHAIBHBIC MOHSITHS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAYEHMsI), ONPEAENATh 3HaueHHEe (QYHKIHUHU IO 3HAUYECHHIO
aprymMeHTa, OnpeAeiaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

Crpoutsb rpaduku dJeMEeHTapHbIX QYHKIUN BUJIA:

y=kix,y=x2,y=x3y =[x, y = VX, OIHCHIBATH CBOICTBA YHCIOBOM
dbyukiuu 1o e€ rpaduxy.

K koHmy oOyueHus B 9 kuacce 0OydaroIIMKCA MOJIYYUT CIEIYHOIINE
IPEIMETHBIE PE3YJIbTATHI:
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Yucaa v BBIYUCTCHUS

CpaBHUBATH U YIOPSAIOUYMBATH PALIUOHAIIBHBIC U UPPAIlMOHATBHBIE YHCIIA.

BeimonHITh  apudMeTHYECKUe JEUCTBUS C PalMOHAIBHBIMUA —YHCIIAMH,
coueTass YCTHbIE M NHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
UppalMOHAIbHBIMU YUCIAMHU.

Haxomute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUI.

OKpyrJisIiTh JEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3YJIbTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHENHBICE W KBaJpaTHBIC YPAaBHEHHUs, YPABHEHUS, CBOASAIIHAECS K
HUM, NPOCTENIITINE TPOOHO-pAllMOHATILHBIEC YPABHEHUS.

Pemiate cuctemsl IBYX JIMHEWMHBIX YPAaBHEHUN C JABYMSI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS TUHECUHBIM.

Pemiath TeKCTOBbIE 3ajayu alreOpaudeckuMm Croco0oOM C  TMOMOIIbIO
COCTAaBJICHUS YPABHEHMUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHui (YCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMA YPAaBHEHUU DPEILICHUS, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJpAaTHbIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABEHCTB HA YMCJIOBOW NPSMOW, 3alMCHIBATH PELICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemlatb  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUN PA3JIMYHBIX 33]1a4.

DyHKUIMHA

Pacno3naBath (yHKIMM U3Y4eHHBIX BHJOB. [loKa3piBaTh CcXeMaTHYECKHU

pacnoyioKeHue Ha KOOPAMHATHON TUIOCKOCTU TpadukoB GyHKUMN BUJA: y = kx, )
=kx+b y=kixy=ax2 +bx +c y=x3y=1x y=|x|, B 3aBucuMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth U nM300pakaTh CXeMaTHYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OIMMCHIBATh CBOWCTBA KBAJPATHYHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacrio3naBaTh kBagpaTuyHyr0 QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaIPAaTUYHBIX (DYHKIMA U3 peaTbHOM KU3HU, QU3HKHU, TCOMETPHH.

YucioBble NMOCT€10BATEILHOCTH H MPOrPeccUuu
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Pacro3naBaTh apupMETHYECKYI0O M TEOMETPHUYECKYIO MPOTPECCUU TIPH
pa3HBIX CrIOcO0ax 3aaHus.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJAB30BaHHEM (OpPMYJT N-ro  diieHa
apu(pMEeTUIECKON U TEOMETPHUECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IMOCIEIOBATEILHOCTH TOYKAMH Ha KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoaundecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ndpoBbie
Ne ni/m pasi Kourpoububie IIpakTHyeckue (mupp )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucia u BeIUKCIICHUS. PalinoHalIbHbIE 25 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AnreOpanyeckue BoIpaKEHUS 27 1 hitps://m.cdsoo.rw/7f415590
bu6mmorexa [IOK
3 YpaBHCHHS 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 Koopawunaret u rpaguxn. Gynkimn 24 ! https://m.edso0.ru/7f415b90
bubmuorexa [JOK
> Iorropenue n obobmenne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne i/ pad Kourpoububie IIpakTHyeckue (mudpp )
NPOrpamMMbl Bcero 5 P o0pa3oBaTe/ibHbIE
padoTbI padoThbI pecypesI
bu6mmoreka [IOK
1 Uucna u Beruncienus. KBagparasle KopHU 15 htps:/m.edsoo.ru/7f417af8
) Uucna u Beruncienus. CTENeHb ¢ 1eTbIM 7 bubmuoreka [JOK
IIOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnuorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpaunyeckas 1po0b https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnuorexa [JOK
5 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnunorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 htps:/m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DymKuuH. OCHOBHBIC OHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
? Dymxiu. ucrosie Gymicm ? https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Tosroperue u 0bobmenne 6 ! https://m.edsoo.ru/7f417af8
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne i/ Konrposbnsie IIpakrunyeckue
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
1 Uucna u BeruucieHus. JleiicTBuTenbHbIe 9 bubnnorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUN https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 YpaBHeHus U HepaBeHCTBa. HepaBeHCcTBA 16 1 hits://m.cdsoo.ru/7#419d08
bubnuoreka [{OK
> DyHKIMH 16 1 https://m.edsoo0.ru/7f419d08
bu6mmoteka IIOK
6 YucoBkle MOCIEeI0BATEIBHOCTH 15 1 hits://m.edsoo.r/7#419d08
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 13 1 bu6nmorexa LIOK
3HAHUH https://m.edsoo.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Anre6pa, 8 kinacc/ MaxkapsrueB FO.H., Munatok H.I'., Hemkos K.U. u npyrue,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerieHne»

» AnreOpa, 9 knacc/ Mopakosuu A.I'., Cemeno I1.B., Anekcanapoa JI.A.,
Mapnaxaesa E.JI., O61iecTBO ¢ orpaHndeHHON 0TBeTCTBeHHOCThI0 « BMHOM.
JlaGoparopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCcTBO
«IIpocsemenue»

* Maremaruka. Anredpa: 7-i kiacc: 6a30BbIi ypOBEHb: yUeOHHK, 7 Kiacc/
MakaperueB FO.H., Munatok H.I'., HemikoB K.W. u npyrue; noja pex.

TenskoBCKOro CA, AKHI/IOHepHOG O6IH€CTBO «HSI{&TGHBCTBO «HpOCBGIHGHI/Ie»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
Tectbl o anredpe 7-9 Kiacchl.

JITaKTHYEeCKUE MaTEPUAIIBI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

POII. Otkpeitas mkona. [LIOK. AKnacc
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PABOYAS ITPOT'PAMMA
(ID 1621885)
yueOHOro Kypca «I'eomerpus»

U1 oOyJaromuxcst 7-9 KjaccoB

MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOIINNA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOICTB U pa3sMEPOB (PUIYp, HUX
OTHOLIEHWM W  B3aMMHOE PpACIOJIOKEHUE, ONHUPAETCA HA  JIOTUYECKYIO,
JIOKa3aTEIbHYIO JIMHUIO. [IeHHOCTh M3ydeHUs NeOMETpUU Ha YpPOBHE OCHOBHOTIO
o011ero o0pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYUYaAIOLIUICS YUUTCS IPOBOIUTD
JI0Ka3aTEIIbHbBIE PACCYKIAEHHUsI, CTPOUTH JIOTUYECKUE YMO3AKIOUYEHHUs, TOKAa3bIBaTh
VCTUHHBIE YTBEPKICHHUS W CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IMPOBOIUTH
pacCyXI€Hus1 «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropon 1enpl0 HU3ydeHUs TIE€OMETPUM SBJIACTCSA HCIIOIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUIEHUN KaK MATEMAaTUYECKUX, TaK M TNPAKTUYECKUX 3aj]1ad,
BCTpEYAIOUIMXCSl B peajnbHOM ku3HU. OOydaromuiicss AOHKEH HAayYUThCs
ONPENENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMUCATH CIOBAMHU JIaHHBIA 4YEpPTEX WU
PUCYHOK, HAalTH IUIOIIAb 3€MEJIBHOTO YYacTKa, PACCUUTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOenss wiu TpeOdyeMmble pa3Mephbl Tapaxa i aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIMTENIbHAS JUHUA B U3YYEHUH T'€OMETPHHU.
[Ipu peuieHnn 3amay NPAKTUYECKOTO XapakTepa OO0y4YaroIIMCs YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJEIM  PEAIbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUM C JAPYTUMHU y4eOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIOJb30BaTh OMPEACIICHHUS] T€OMETPUUECKUX (UTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHUA B (PU3HUKE U
TEXHUKE. OTH CBsI3W Haumbojee SIpKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuyeckue cootHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX cBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «JleKkapTOBbl KOOpAMHATBI HA  IUIOCKOCTWY,
«BexTope», «JIBrmxeHus miockoctuy, «IIpeoOpazoBanus mogoous».
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Ha u3yuyenue yueOHoro kypca «I'eomerpusi» orBoaurcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B Hejnelnwo), B 8 kiacce — 68 yacoB (2 daca B Hejeno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJIEINIO).

COJEPKXAHUE OBYUYEHUA
7 KIIACC

Havanenble nonsTusa reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yrioB. BeprtukanbHble u cMexHbIE yruBl. buccekrpuca yrima. Jlomanas,
MHOTrOYroyibHUK. [lapanineapHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
IIprMepbl CUMMETPHUM B OKPYKAIOILLEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIKD LUPKYJS W JIMHEUMKH. TpeyrojbHUK.
Bricota, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOepEeHHBIN U PaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTrOJIbHHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA M IIPU3HAKU NApAJUIEIBHBIX MPsAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTrONIbHBIA ~ TpPEeyroiabHUK. (CBOWCTBO MEIHWAHBI MPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  MPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYrOJIBHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOoJbllel CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoWcTBa. B3amMmHoe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMou. KacarenpHas u cexyias K OKPY»KHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KIIACC

YereipéxyronpHuku. [lapamnenorpamm, ero nmprusHakd U CBOMCTBA. YacTHbIE
cllyyad THapajuiesorpaMMoB (TIPSAMOYTOJIHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpPEMA O IPOIOPLHUOHAIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.
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[Tonobue tpeyronpHUKOB, Ko3(hduuuent nomodus. IlpusHaku mnomoOHUs
TpeyrojabHUKOB. [I[pumMeHeHue mog00usl PHU pelIeHNH MPAKTUIECKUX 3a/1ad.

CpoiicTBa momaaeil reomerpudeckux ¢uryp. DopMmynbl s IIIOMIAAN
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpHUUECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BnucanHble M LEHTpPaJIbHBIE YIVIBI, YTOJd MEXAY KacaTeJbHOW M XOpPIOH.
Yriel  Mexay XopJaMM M CEeKylluMHU. BrnucaHHele M ONMCaHHBIE
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
PemieHne mnpakTUYeCKUX 3aJad C HUCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIynb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIlPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy HaJ BEKTOpaMmH. Pas3nokeHue BEeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTtopa. CKanspHOE MNpPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUEHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIMHAT U €ro
IPUMEHEHUE.

[IpaBunbHbIE MHOTOYroJiIbHUKH. JlnmnHa OkpyxkHOCTH. I'pagycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH Iyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUryp (dJeMeHTapHbIE
npeactaienus). [lapannensHeiii nepenoc. [loBopor.
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INIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHHUSA TTPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE Ppe3yJbTaTbl OCBOCHHS TMPOrpaMMbl y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHYecKoe BOCIIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCUUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUICKOW MaTeMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JIOCTUKEHUM B IPYTUX HayKax W MPUKIATHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
mpaB, TPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO 3THUECKUX MPOOJIeM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKH, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAaMpaBICHHOCTH, OCO3HAHWEM BAXHOCTH MaTEMAaTHYECKOIO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENIHON MpodeccruoHaTbHOM
NESATEILHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUM 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, PEIICHUM, PacCyX ICHHN, YMEHUIO BUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HEeHHOCTH HAYYHOI'O MMO3HAHMSL:

OpUEHTAIlMed B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYeCKOW HAayKH Kak CQepbl YeI0BEUYECKOU
JIEATEIIbHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUUMOCTH ISl Pa3BUTHS IUBWIM3AIINH,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOH KaK CPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTranue, (GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOLMOHAJIBLHOIO 0JIArONOyYHs:
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FOTOBHOCTBIO MPUMEHSATh MATEMATUYECKUE 3HAHHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOKHBIX MOCJEACTBHI ISl OKPYXKAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanus K U3MEHSAIIMMCSH YCJIOBHAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO JAEITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dhopMyIHpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS
ba3oBble Jiornyeckue AeMCTBUA:

e BBIBJISITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TMOHSTUIN, OTHOIICHUN MEXIy TMOHITUSIMU, (OPMYIUPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
MMPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (GOPMYIMPOBATH U  MPEOOPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIC W OTpHUIATENIbHbIC, €IUHWYHBIC, YacTHbIE W OOIIue,
YCJIOBHBIE;

e BBISIBIITH MaTeMaTUYEeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3H u
npotuBopeursi B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npejiaraTb KpUTEPUM JJIs1 BBIABICHUS 3aKOHOMEPHOCTEN 1 MPOTUBOPEUMA;
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e Ji€NIaThb BBIBOJbI C HCIOJb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa3dupaTh JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEP)KICHHUH (MpAMBIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXHbBIE J0Ka3aTeIbCTBa
MaTeMaTU4YecKuX (akToB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;

e BBIOMpaTh cMmoOcOo0 pemeHUs y4eOHOM 3amayM (CpaBHUBATh HECKOJBKO
BApUMAHTOB peEUICHUs, BbIOMpaTh Hauboyiee TNOAXOAAIUNA C Y4ETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUSA:

e HCIIOJb30BAaTh BOIPOCHI KAaK HMCCIEIOBATENbCKUA MHCTPYMEHT IO3HAHMS,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOOIEMY,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (OPMUPOBATH
TUIOTE3Y, ApTYMEHTUPOBATh CBOKO NO3ULINIO, MHEHHUE;

e TMPOBOJUTH TIO CaMOCTOSITEIbBHO COCTaBJIEHHOMY IUIaHY HECJIOXHBIM
HKCIIEPUMEHT, HEOOJBILIOE UCCIIEOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOM;

e CaMOCTOSITENILHO (OPMYIUPOBATH OOOOIICHUS W BBIBOJBI MO pe3yibTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE PA3BUTHE IMIPOLIECCA, a TAKKE BBLABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

e BBIBJISITH HEJIOCTATOYHOCTh W HW30BITOYHOCTh WHGOPMAIMH, IaHHBIX,
HEOOXOAMMBIX JJIS PEIICHUS 3a1a4H;

e BbIOMpaTh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
uH(GOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

e BbIOMpaTh (opmy TpencraBieHus UWHGOPMAIMM U WLIIOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMH, [udarpaMmamMu, HWHOM TrpapuKod H UX
KOMOMHAIIMSIMU;

e OIICHUBATh HAAEKHOCTh WH(POpMAIMU TIO KPUTEPUSIM, MPEAJIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIe T1eCTBHS:

e BOCIPUHUMATH U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUAMHU
U LETIsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX Y MUCHMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS MO XOJy PEIICHUS
3aJ1a4yu, KOMMEHTHUPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

e B XOJle 00CYXJI€HHUS 3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIa€MOM TEMBI,
npoOseMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UEH, HAIICJICHHbIE HA MTOUCK
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pELIeHUs, COIOCTaBIATh CBOM CYXAEHUS C CYXICHUSIMU JAPYTHX
YYaCTHUKOB JMAaNiora, OOHApY>KHMBAaTh pa3MuuMe M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS;

e TMPEICTABIATH pEe3yIabTaThI peneHus 3a/1a4H, DKCIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aja4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUuTOpUH;

e TIOHMMATh U KUCIIOJIB30BATh NPEUMYLIECTBA KOMAaHIHOW W MHIUBUAYaIbHOM
paboThI U PEIICHUH YYEOHBIX MaTEMAaTUUECKUX 3a71aY;

e TMPUHUMATH LIEJIb COBMECTHOW NESITEIBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paloThl, pacnpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e YyYaCTBOBaTh B TPyHmoBeIX (opmax paboTel (0OCyXkaeHus, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh pabOTHI
U KOOPIMHHpPOBAaTH CBOU JIEUCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUs 3adadyd (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBATb U KOPPEKTUPOBATh
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJIQJIETh CIIOCOOAMH CaMOINPOBEPKU, CAMOKOHTPOJIS MpoOIlecca U Pe3yibTaTa
pelieHus: MaTeMaTUYeCKOH 3a1auH;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OICHUBATH COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATh MPUYUHBI JTOCTHODKCHHUS WIM HEIOCTHKEHUS UEH,
HaXOAWUTh OIUOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOyuenuss B 7 kJjacce OOydYarolmMiCs TMOJYYUT CIICAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh HM3yu€HHbIE TE€OMETPUYECKHE (QUTYpbI, ONpeneisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTh TIeOMeTpUuecKue (QUrypbl, BBIIOJHATH
YEPTEKU IO YCIOBUIO 3alaud. V3MepsATh JIMHEWHBIE U YIJIOBBIE BEJIWYUHBI.
Pemats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.
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Jlenath TpyOyl0 OIIEHKY JWHEWHBIX W YIJIOBBIX BEIWYUH TMPEIMETOB B
peanbHOM JKM3HHU, Pa3MEpOB MPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMpPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKK U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYNKICHUS C MCIOJB30BAHHEM I€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCAd TMpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJHWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapamiebHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe NapayieIbHOCTh NPSIMBIX C TOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOUEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemiats 3a1a4un Ha KiieTyaTon Oymare.

[IpoBOANTH BBIYMCICHUS M HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCIOJIb30BAHHMEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECECYEHNN [BYX IIapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpakTtuueckue
3a/1a4M HA HAXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHSATH
OMCCEeKTPUCY yIJla U CEPEIUHHBIN NMEPICHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHAMETpa
OKPYXKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWMCTBA IMPHU
pEILICHUY 3a7a4.

Brnagers MOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lonb3oBaThcs (pakTamMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTeabHOUW K OKPYKHOCTH, I0JIb30BATHCSI TEOPEMOU O
MEPIIEHANKYJIIPHOCTH KaCaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMM, IIOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUSI C TOMOIIBIO IIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:

[loKyMeHT co3fiaH B anekTpoHHoit dopme. Ne 005 oT 21.05.2024. VicnonHutens: Laesa B.M. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 45 3 68. CTpanuua cosaaHa: 21.05.2024 08:27 =¥ TATAPCTAH



Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJIBHUKOB, HUX 3JEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU IPH PEUIEHUH T€OMETPUUECKUX 3a1au.

[IpuMeHSATh CBOMCTBA TOYKHM IMEPECEUCHUS MEIMaH TPEYrojbHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W Tpaneluuu, NIPUMEHATH
X CBOMCTBA NPHU pELICHWH reoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dasieca 1 TEOPEMON O TPOMOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX ISl pELIECHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh NMpU3HAKK MOJ00US TPEYTOIBLHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecs Teopemoi Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakThyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIETb B MPAKTUYECKHX
3aJ1ayax, CaMOCTOSITENIBHO J€JIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JITUHBL.

Brmagets DOHATMAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroiabHUKA. [101630BaThCsl 3TUMH MOHSATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boeruncnars (pa3iuyHbIMU CIOCOOAMHM) TUIOINIAb TPEYTOJIbHUKA U TUIOIIAAN
MHOTOYTOJIbHBIX ~ (uryp  (mosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpUMEHSATh MOTYyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIBHOIO yIia, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEXAy XOpJaMu (CEeKYIIHMH) U yIJie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Braserb MOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh CBOICTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3aa4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KaJIbKYJATOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJIYYUT CIICIYIOIINE
NpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pelmeHue
MPSIMOYTOJIHBIX TPEYTOJIBHUKOBY ). HaxoauTh (¢ MOMOIIBIO0 KATbKYJIATOPA) AJIMHBI
Y YTJIbI JU1sl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMH NMPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXJIEHHSI COOTHOIIEHUN MEXAY TPUTOHOMETPUUYECKUMU

BCIIMUMHAMMU.
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Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJII HAXOXJICHUS Pa3JIMYHbIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
PEIICHUU TEOMETPUUECKHUX 3a]1a4.

Brnanerp moHATHSAMH — NpeoOpa3oBaHUs  MOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. ITonp30BaThCS CBOMCTBAMHM MO100MS MMPOU3BOJIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJBI y TMOAOOHBIX (GUTYP.
[IpumeHsaTh CBOWMCTBAa TOMOOWS B MPAKTHUYCCKUX 3a7avyax. YMETh MPUBOIUTH
MIPUMEPHI TOJIO0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonb30BaThCA TEOPEMAMU O TTPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBICJI, TPUMEHATh HUX B PEIICHUU TIEOMETPUUYECKHX M (U3WYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAHMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete NMOHATHAMU TPABUIBHOIO MHOTOYTOJIBHHUKA, JJIWHBI OKPYXKHOCTH,
JUIMHBI AYTH OKPYKHOCTH M PAJHAHHON MEPHI yIJid, YMETh BBIYUCIATH IUIOMIA/Ib
Kpyra u ero yacreu. [ I[puMeHsTh noryyeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JIBHXKCHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpUMEHATh MOTYyYEHHBIC 3HAHMUS HA MPAKTUKE — CTPOUTh MATEMATHUYECKHE
MOJIEIIH IS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
[Ipocreiiue reoMmerpuueckue GUrypsl u
1 I/D](;) cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415¢2e
BEJIMYMH
bubmuorexa [JOK
2 T 22 1
PEYTOITLHIKH https://m.edsoo.ru/7f415e2¢e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpeyrojabHuKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
bu6mmoreka [IOK
5 IT 600 5 4 1
OBTOPEHHE, ODODIIEHHIE SHATHH https://m.edsoo.ru/7f415¢2¢
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0
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8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaunmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6mmoreka [IOK
1 YeTbIpEXYroNbHUKU 12 1
pexyT https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
bubmuorexa [JOK
2 IIPONOPLUOHAIIBHBIX OTPE3KaX, MOA00HBIE 15 1

https://m.edsoo.ru/7f417¢18

TPEYrOJIbHUKHU
IImomrans. Haxoxaenue miommanei
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (hUryp. 14 1
[Tnomanu nonobHbIX Guryp

bubmuorexa [JOK
https://m.edsoo.ru/7f417e18

4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
6 II 600 4 1
OBTOPEHHE, ODODIICHHIE SHAHMH https://m.edsoo.ru/7f417¢18
OBILIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68 6 0
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
| Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpazoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOILIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPET https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAUHATHI HA IIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [lHA
5 05 HOCTH U TIO y; b Kpyra g 8 bubmorexa LIOK
Py " Hv pyre: https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 6
JBIKCHIA TIOCKOCTH https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS . 5 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Tectbl o reoMetpun 7-9 Kiaccel

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

[HOK. DnexkrponHoe oopazoBanue PT
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PABOYAS ITPOT'PAMMA
(ID 1623520)
yueOHOro Kypca «BeposiTHOCTb M CTATHCTHKAY»

U1 oOyJaromuxcst 7-9 KjaccoB

MNOACHUTEJBHASA 3AIINCKA

B coBpemMeHHOM HH(PPOBOM MHpE BEPOATHOCTh U CTATUCTHUKA MPUOOPETAIOT
BCE OOJIBITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHS MPAKTHICCKUX MPHUIOKESHUN, TaK
U UX POJM B 00pa30BaHUM, HEOOXOAMMOM KaKIOMY 4elOBeKy. Bo3pacraer umcio
npodeccuil, mpu OBIAJICHUH KOTOPHIMU TpedyeTcs xopolas 6a3oBasi MOATOTOBKA
B 00JIacTU BEpPOSITHOCTM W CTAaTUCTUKM, Takas TIOJArOTOBKA BaKHA JUJIS
MIPOJIOJKEHUS 00pa30BaHUs U IJIsl YCIEIHON TPOo(hecCUOHATBEHON Kaphephl.

Kax1p1il 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIINUXCS Y
HETO JaHHBIX. A 1T 000CHOBAaHHOTO MPHUHSATHS PEIICHUS B YCIOBHUSAX HEIOCTATKA
WU M30bITKa MHPOpPMAIIMH HEOOXOIUMO B TOM YHCJIE XOpOIIo chOpPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIUICHHE.

MMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTH Yy
oOyyaromuxcsi GyHKIIMOHATBLHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B c€0s B KaUeCTBE
HEOTHEMJICMON  COCTABIISIIOIIEH  YMEHHE  BOCIPHHUMATh W KPUTHUCCKU
aHAM3UPOBaTh UH(MOPMAITUIO, TIPEACTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEaJbHBIX TMPOIECCOB W 3aBUCHMOCTEH,
MIPOU3BONTH MPOCTEHIIIHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH MPHUHITAIIAMH cOOpa, aHaau3a 1
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIeCTBa M TOCyJapcTBa
npuoOIaeT o0ydarImmxcsa K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOWHATOPUKH pa3BUBAET HABBIKM OpraHU3alUM Tepedbopa U mojacuéra dmcia
BapUaHTOB, B TOM YHUCJIC B MPUKIIATHBIX 3a/1adyaX. 3HAKOMCTBO C OCHOBAMH TCOPHUH
rpadoB co3maéT MaTeMaTHIeCKH GyHIaMEHT JIsl (JOPMHUPOBAHUS KOMITCTCHIIMHA B
obnacT UHPOPMATUKH U MUPPOBBIX TEXHOJOTHHA. [Ipy M3ydeHUU CTATHCTHKU H
BEPOSITHOCTH 0OOTAIMAIOTCS TMPEJCTaBICHUS OOYYaroNIMXcsi O COBPEMEHHOU
KapTHHE MHpa M METOJaX €ro HMCCIeIOBaHUsA, (HOPMHUpPYETCS MMOHUMAHUE POJIU
CTAaTUCTHKN KaK HCTOYHHKA COIMATBLHO 3HAYMMOUN MH(POPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMU C MaHHBIMU NEISIMU B CTPYKTYpe MPOTPAMMBbI y4eOHOTO
Kypca «BeposTHOCTh M CTATUCTHKa» OCHOBHOTO OOIIETO 0Opa30BaHUS BBIIEICHBI
CIeIyIoUUe CoAepKaTeabHO-MeToanueckue JuHuu: «lIpencraBienue NaHHBIX U
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OmHcaTelbHasl CTAaTUCTUKA», «BeposaTHOCTh», «OnMeMEeHThI KOMOWHATOPHUKNY,
«BBenenue B Teopuro rpad)oBy.

Conepxanue nuHuu «lIpencraBieHue MaHHBIX U ONKUCATEIbHAS CTATUCTUKA
CIIY’KUT OCHOBOM Juisi (hOpMHUpPOBAHHS HABBIKOB pabOThl ¢ HH(OpManuen: oT
YTeHUS] W MHTEpIpeTauu HHGOpMAaIMK, MpEACTaBICHHOW B Ta0nuiax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, TPEACTABICHHWS W aHalu3a JaHHBIX C
WCIIOJb30BAaHUEM CTAaTUCTHUUYECKUX XapaKTEPUCTUK CPEAHUX U PacceHBaHUS.
Pabotast ¢ naHHbIMH, OOydaroliMecss yd4aTcsi CUMTBIBAaTb W WHTEPHPETUPOBATH
JIAaHHbIC, BBIABUTaTh, apryMEHTUPOBATh M KPUTHUKOBATh MPOCTEHIINE THUIOTE3BI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH WU3MEHUMBOCTb, U OIICHUBATh HX
BIIMSIHME HA PaCCMaTPUBAEMbIE BEJTMYUHBI U TTPOLIECCHI.

NHTYyUTHBHOE MPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, MCCICIOBAHHE
3aKOHOMEPHOCTEH W TEHACHIMNA CTAHOBUTCA MOTHUBUPYIOIIEH OCHOBOW IS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEIT NPAKTHYECKUE
3a/1aHusl, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSTHOCTHBIMU MOJICTISIMH.

[loHaTHE BEpOSTHOCTHM BBOAMUTCS Kak Mepa MpaBaoNoAoOus CIIy4alHOTo
coObitus. [lpm wu3ydyeHnu y4yeOHOro Kypca oOydaroluecs 3HAKOMSTCA C
MPOCTEHIIMMUA ~ METOJAMH  BBIYUCJIICHHS  BEpPOSTHOCTEH B CIy4YalHBIX
HKCHEPUMEHTAX c PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU UCXO/IaMH,
BEPOSTHOCTHBIMU 3aKOHAMHU, MO3BOJISIIOIIUMH CTAaBUTh U peliaTh 0oJee CI0KHbBIC
3amaud. B ydeOHbIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYalHBIX
BEJIMYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYAIOIIMXCS C
MHOKE€CTBAMU M OCHOBHBIMHU OIEPALMSIMU HaJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpbl IPUMEHEHUS IJIsl PElIeHUs 3ajlad, a TaKXKe HCIOJb30BaHUSI B JIPYTHUX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 xnaccax uzyuyaercs ydeOHbI Kypc «BeposiTHOCTh M CTaTHUCTHKa», B
KOTOpBIM  BxonmaT pazgensl: «lIpencraBieHne JaHHBIX H  ONKcCaTeNlbHAas
CTaTUCTUKA», «BepoaTtHocThy», «3JeMEHTh KOMOWMHATOpUKH», «BBeneHue B
Teoputo rpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKA» OTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 yac B Hemenwo), B 8 kiacce — 34 yaca (1 ygac B
Heneno), B 9 kiacce — 34 daca (1 gac B Hezeno).

COIAEPKXAHUE OBYUEHUS
7 KIIACC

[IpencraBnenne NaHHBIX B BUAE TAOMUIl, 1uarpamm, rpadukoB. 3aroTHEHHE
Ta0NHI, YTEHWE U TIOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpyToBbIX). UTeHne rpaukoB peantbHBIX TpoiieccoB. M3pneuenne nudopmaiuu us3
JMarpaMM U TaOJIMIL, UCTIOIb30BaHUE U UHTEPHIPETALUS TAHHBIX.
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OnwucarenpHasi CTATUCTHKA: cpelHee apu(pMeTHUYecKoe, MeauaHa, pa3Max,
HauOobllIee W HAaUMEHbIIEee 3HAYeHHs HaOopa YHCIOBBIX JAaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CnyyaliHBI SKCHEPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
yacToTa. PoJb MaoOBEpPOATHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE
u B obmiectBe. MoHeTa 1 urpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, BepmmHa, pebpo. Cremens BepmuHbl. Yucino pébep u cymmapHas
creneHb BepiuH. [IpencraBinenue o cBsizHoctu rpada. Lemu u nuknsl. [yt B
rpadax. O6xon rpada (viinepo myth). [lpeacraBienue o0 OpUEHTUPOBAHHOM
rpade. Pemenue 3a1ay ¢ noMous0 rpados.

8 KIIACC

[IpencraBnenne TaHHBIX B BUE TaOIMIL], 1UarpamMmm, rpa)ukoB.

MHOX€ECTBO, 3JIEMEHT MHOXECTBAa, NOAMHOXeCTBO. Omnepauuu Haj
MHOKECTBaMU: 00bEIUHEHHE, IMepecedeHue, AomnonHeHue. CpolicTBa omnepauui
HaJl MHOXECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIbHOE, PACHPENEIUTEIBHOE,
BKIIOUEeHUs. Mcnonp30BaHHE TpapUUecKOro MPEACTaBIECHUS MHOXECTB Ui
ONMCAHMSI PEAJBbHBIX MTPOLIECCOB U SBJICHUW, TPU PELICHUU 3a]1a4.

N3mepeHne paccenBaHUs AaHHBIX. JlMcnepcus U CTaHIAPTHOE OTKIIOHEHHE
YHUCJIOBBIX HA00POB. JlnarpamMma pacceuBaHus.

DJieMEeHTapHble COOBITUS chaydaitHoro ombiTa. Ciy4yaliHble COOBITHS.
BepositHocTi  coObIThii. OnbITBl ¢ PaBHOBO3MOMKHBIMU  3JI€MEHTapHBIMU
coObrTusiMu. CiryuyaiiHblil BBIOOp. CBsI3b MEXKIy MaJOBEPOSTHBIMU M MPAKTUUECKH
JIOCTOBEPHBIMU COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa [€pEBBbEB: EAUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSYEH BEPIIMHBI, CBS3b MEXJY YMCIOM BEpIIMH M uucioMm peébdep. IlpaBuio
yMHOKeHHUs. Penienue 3aiad ¢ moMoipto rpagos.

[IpotuBomnonoxueie coObiTus. Juarpamma Dinepa. OObenuHeHUE W
nepeceuenne  coObiThil. HecoBmecTHbie  coObiTusi. @DopMyna  CIOXKEHUS
BEPOSATHOCTEW. YCIJIOBHAas BepoOATHOCTh. [IpaBuno ymHOxeHus. HesaBucnumbie
coobrTus. IlpencraBnenue skcrepuMeHTa B BUjle AepeBa. Pemienue 3amad Ha
HaXOXKJEHUE BEPOSITHOCTEH C TOMOIIBIO JIepeBa CIYyYalHOTO HKCIIEPUMEHTA,
nuarpamm Jitiepa.

9 KIIACC

[IpeacraBnenre JaHHBIX B BuAe TaOmuL, AuarpamM, TIpaduKoB,
WHTEpHpeTalus JaHHbIX. YTeHue U noctpoeHue Tabiaui, AuarpaMmm, rpadukoB 1Mo
peaIbHbIM JAHHBIM.

[lepectanoBku u daktopuan. CoueTaHus U YUCIIO COUYETaHUN. TpPEeyrobHUK
[Tackains. Pemenne 3amay ¢ HCHOIb30BaHIEM KOMOMHATOPUKH.
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['eomeTrpuueckas BeposiTHOCTh. Ciy4ailHbId BBIOOpD TOYKM U3 (UTYpPHI Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'M OKPYKHOCTH.

Hcnpertanne. Ycenex u Heyaada. Cepuss MCHOBITAHMA 1O TMEPBOTO ycIexa.
Cepust ucnbiTanuii bepHymiu. BepostHocTH cOOBITUH B CEpUM UCIBITAHUM
bepnysu.

CrnyvaliHas BeIMYMHA U PACIPENEIICHHE BEpOsITHOCTEH. MaremaTuueckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYECKOro  OXHIAHHUS KAk
TEOPETUYECKOTO CPEIHET0 3HAYEHHUs BEJIMYMHBL. MaTeMaTH4eCKOE OXKUJAHHE U
JUCIIEPCHS]  CIyYallHOM BEJIIMYMHBI «YUCJIO YCIEXOB B CEPUHA HCIBITAHUU
bepuymnm.

[Tonatue o 3akoHe OOJIBIIKMX yucell. M3MepeHre BepOSTHOCTEH C MOMOIIBIO
yacToT. Ponb 1 3HaUeHHe 3aKOHAa OOJIBIIMX YMCEN B IPUPOJIE U OOILIECTBE.
IINTAHUPYEMBIE PE3VYJbTATBI OCBOEHHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «BEPOATHOCTbD MU CTATHCTHUKA» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
JINMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«BepoATHOCTh U CTATUCTUKA» XaPAKTEPU3YIOTCSL:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUMCKOU
MaTE€MaTUKH, 1EHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCUMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U peaiu3alii ero
npaB, TMPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
pa3IMuYHBIX CTPYKTYp, SBJICHUH, IpOLEAYyp I'paxJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHUIO 3TUUECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJILHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOII Ha AaKTUBHOE YyYacTHE€ B PEUICHWHM NPAKTHUYECKUX 3a]ay
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHHEM BA)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS YCNEMHOM MNpodeccruoHaIbHOM
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUMU 00pa30BaHUs U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:
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CIIOCOOHOCTBIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXICHUH, YMEHUIO BHUAETH
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI0 MO3HAHHUSA:

OpUEHTALlUE B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOJIBI U
o0IiecTBa, MOHUMAHUEM MaTEMaTHUYECKONM HayKd Kak cQepbl 4YeToBeuecKOn
NESATEIIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAYMMOCTHU JJIS Pa3BUTHUS LMBWIN3ALINY,
OBJIAZICHUEM SI3bIKOM MATEMaTUKU U MAaTEMaTHYECKOW KyJIbTYpPOW KakK CpeJICTBOM
NO3HaHUS MHpa, OBJIAJECHUEM IMPOCTEUIIUMHU HABBIKAMHU HCCIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) ¢usuyeckoe BocnUTaHME, (POPMHMPOBAHHE KYJIBTYPbI 310POBbS H
IMOLMOHAJIBHOI0 0J1ATONOTy YU :

TOTOBHOCTBIO NPUMEHATh MaTEMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  o0pa3a JKU3HU  (340pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM W OTAbIXa, peryjaspHas (Qu3nueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA PeQPIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa IPyroro YeI0BeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTalMel Ha TPUMEHEHUE MaTEMaTUUYECKUX 3HAHUU U PEIICHUs 3a1ad
B 00JIACTU COXPAaHHOCTH OKPYKAIOIIEH cpeJbl, IJIAHUPOBAHMS TOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
rJ100aJIpHOTO XapaKTepa 3KOJOTHYECKUX MPo0JieM U MyTel X peleHus;

8) aganTanusi K M3MEHAOIMMUMCS YCJOBUAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSX HEONPEAETEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 NMPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyaMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CUTYallMIO, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BbI3OB, TPEOYIOLUIMH KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAaeMble pEIICHUsT U JAEUCTBUA, (POPMYIUPOBATH U OLICHUBATH PUCKH U
NOCNEeACTBUS, (POPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUS
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ba3oBble 1ornyeckue 1eicTBUA:

e BBIABIIATh U XaPAKTEPU30BATh CYIICCTBCHHBIC MPU3HAKK MATEMaTHYCCKUX
OOBEKTOB, TOHATHNA, OTHOIICHWNA MEXIy MOHATHSAMHU, (POpMYyIHpOBaATH
ONpeJeieHUs]  TOHATHM,  yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanyy, OCHOBaHUA Ui OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPeOoOPa3OBBHIBATH  CYXKIICHHUS:
YTBEPAUTEIIbHbIE U OTpUIATEIbHBIC, €AUHUYHbIC, YacCTHbIE W OOIIHE,
YCIIOBHBIE;

e BBIBISATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U |
npoTuBopedrs B (akTax, JAHHBIX, HAONIOACHUSIX U YTBEPKICHUSX,
npemiaraTh KPUTEPHUH IS BBISIBJICHHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;

e JleJaTh BBIBOABI C KCIOJB30BAHHEM 3aKOHOB JIOTHKH, NEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e pa3zbupaTh OKa3aTEIbCTBA MATEMATHUYCCKUX YTBEP)KIACHUU (MIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTH4eCcKnX (DaKTOB, BBICTpPAWBATh APTYMEHTAIMIO, TPHUBOIUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpaTh CHOCOO pemieHusT ydeOHOM 3a7aun (CpaBHUBATH HECKOJBKO
BAPDUAHTOB pEIlCHUs, BBHIOUpPATh HauOoNee MNOAXOASAINMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciaegoBare/ibcKue 1eicTBUA:

e HCIOJB30BaTh BOIPOCHI KaK HMCCIEIOBATEIHCKAN WHCTPYMEHT IO3HAHMS,
dbopMyaMpoBaTh BOMPOCH], (UKCHPYIOIIME MPOTUBOpPEUHE, MpoOIemMy,
CaMOCTOSATEIILHO YCTAaHaBIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE,

e TMPOBOJUTH TIO CAMOCTOSITEIbBHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIM
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTU4YECKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;

e CaMOCTOSITEIBLHO (POpMYIUPOBATH OOOOIIEHUS W BBIBOJIBI 1O pe3ysibTaTaM
MPOBENEHHOTO HAOJIOCHMS, HWCCICAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE TIPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBIABJISTH HEIOCTATOYHOCTh W W3OBITOYHOCTH WH(MOPMAIMH, IaHHBIX,
HEOOXOMMBIX JIJISI PEIICHUS 3a1a4H;

e BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;
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e BbIOMpaTh (GoOpMy TNpeacTaBiICHUS HHPOPMAIMU M HLIIOCTPUPOBATH
pemiaeMble 3a7aud CXeMaMH, JAMarpaMMaMd, WHOM Tpadukod U ux
KOMOMHAIMSIMU;

e OIICHMBATh HAJAE&KHOCTh HHPOpPMALMU IO KPUTEPUSAM, MPEIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCcaJbHbIe y4eOHbIe JeHCTBUS:

e BOCHPUHUMATH U (HOPMYIUPOBATH CYXKACHUS B COOTBETCTBHU C YCIOBUSIMU
U LEJSIMU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOIO TOUKY 3PEHMUSI
B YCTHBIX U NHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS M0 XOAY PELICHUS
3aJ1a4l, KOMMEHTUPOBATh MIOJYyUYEHHBIN PE3YJIbTaT;

e B X0J1€ 00CYXJEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npoOJeMBbl, perIaeMon 3aJauu, BbICKA3bIBaTh UECH, HAIICJICHHbIE HA MOUCK
peuIeHus, COIOCTaBIATH CBOM CYXKIEHUS C CYXICHHAMH JIPYTUX
YYaCTHUKOB JAMANIora, OOHAapyKHWBAaTh pa3ziIMuM€ U CXOJACTBO MO3MILMH, B
KOPPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;

e TMpPEACTAaBIATh  pE3yJbTaThl  PEIICHHUS 3a/1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATH ()OpMAT BBICTYILJICHUS
c y4€TOM 3aja4 pe3eHTAlMU U OCOOEHHOCTEHN ayUTOPHH;

e IIOHMMATh U HCIIOJIB30BATh NPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI MpU pEIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

e TMPUHUMATH LI€JIb COBMECTHOM AEATENBHOCTH, MJIAHUPOBATH OPraHU3aLUIO
COBMECTHON paboTbl, pacmpeneisTh BuAbl pabOT, JAOroBapUBaThCH,
o0CyXIaTh MpOIecC U pe3yabTaT padboThl, 0000IaTh MHEHUS HECKOJIBKUX
JIIOJICH;

e Yy4YacTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCYyX)IeHUsd, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBINOJIHATH CBOIO YaCcTh pabOThI
U KOOPIMHHMPOBaTb CBOW JEWCTBHS C JAPYTMMH WICHAMH KOMAaHJbI,
OLIEHMBAaTh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBUSA
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM pELIEHUS 3adauyd (WU €ro
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa

pELIeHNs] MaTEMaTHYECKOM 3a7auH;
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e MPEABUAETH TPYJAHOCTU, KOTOPHIE MOTYT BOSHUKHYTh MPH PEILICHUU 3a]1a4u,
BHOCHUTH KOPPEKTHUBBLI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU MOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTIOCTMOXKCHUS WIM HEIOCTHKCHUS UEH,
HaXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Uutate wuH(OpMaIMIO, TPEICTABICHHYI0O B TalOlulax, Ha JaUarpammax,
NpEACTaBIATh JaHHbIE B BHJIE TaOJMI], CTPOUTH JUarpaMMbl (CTOJIOMKOBBIC
(cTosi0yaThie) U KPYroBbI€) MO MACCHBaM 3HAUYCHUM.

OnucblBaTh W HMHTEPHPETUPOBATH  PEAIbHBIE  YUCJIOBBIE  JIAHHBIE,
Mpe/ICTaBJICHHbIC B TA0JIMIIAX, HA TUarpamMMax, rpapukax.

Hcnonb30BaTh AJisi ONHMCAHHS JTAHHBIX CTATUCTUYECKHUE XaAPAKTEPUCTHUKH:
cpenHee apu(pMETUYecKOoe, MeJMaHa, HauOOJbIee M HAaUMEHbIIEE 3HAYCHUS,
pa3max.

NMeTh mNpeacTaBieHUE O CIy4allHOM HM3MEHUYMBOCTHM Ha IpUMEpax IIEH,
bu3MYeCKUX BEIWYUH, aHTPOTIOMETPUYECKUX JIaHHBIX, UMETh IPEICTABICHHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YIIbTATHI:

W3BnekaTte W mpeoOpa3oBbIBaTh HH(POPMAIIUIO, TPEICTABICHHYIO B BHJEC
TaOIuIl, qUarpamMM, rpadyKoB, IPEACTABISATh JTaHHBIC B BHJE TAOJIMII, THArpaMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBID CTATUCTUYECKUX IMOKAa3aTEeIen: CPEIHHUX
3HAUYCHUN U Mep pacceuBaHus (pa3max, JUCTIEPCHS U CTAaHIapPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUM M YaCTOTHI COOBITHI, B TOM YHUCIIE
10 pe3yJibTaTaM U3MEpPEeHUN U HaOJIOICHUH.

HaxonuTb BEpOATHOCTH CIIy4alHBIX COOBITUM B ONBITAX, 3HAs BEPOSATHOCTH
AJIEMEHTAPHBIX COOBITUHA, B TOM UYHCJIE€ B OMNBITAX C PaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITHUSIMU.

Hcnonp3oBaTh rpadudecKkue MOJEIH: JEPEBO CIYYalHOTO IKCIIEPUMEHTA,
JAarpaMMebl Ditiepa, YuciaoBas npsimasi.

OnepupoBaTh MOHATUSIMH: MHOXECTBO, IOAMHO>KECTBO,  BBINOJIHSATH
omepalii HaJ MHOXECTBaMHU: OOBEIWHEHWE, TIEpeceueHue, JOMOJTHEHUE,
MEPEUUCIISTh AJIEMEHTHI MHOKECTB, IIPUMEHSTh CBOMCTBA MHOYKECTB.
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Hcnonp3oBath rpaduyeckoe MpenCcTaBICHHE MHOXXECTB U CBSI3€H MEXIY
HUMM [T OIMCAHMS IPOLIECCOB U SIBJICHUM, B TOM YMCIIE NPU PEIICHUM 3a0a4 U3
JIPYrUX Y4eOHBIX MPEIMETOB U KYPCOB.

K koHmy oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

W3Bnekatb u mpeoOpa3oBeIBaTh HHMOPMAILMIO, TPEICTABICHHYIO B
pa3IMyYHBIX MCTOYHMKAX B BHUAE TaONUIl, Auarpamm, rpadukoB, MPEICTABIATH
JaHHbIE B BUJE TaONIHULl, AMarpaMm, rpauKoB.

Pemarp 3amaum opraHu3oBaHHBIM IEpeOOPOM BApUAHTOB, a TaKXKE C
UCIIOJIb30BaHNEM KOMOWHATOPHBIX IIPAaBUII U METO/IOB.

Hcnonp30BaTh ONKCATENBHBIE XApPAKTEPUCTUKU I MACCHBOB YHCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUSI U MEPBI PACCEUBAHUA.

HaxoauThs 4acTOThl 3HaYEHUM M YacTOThI COOBITHS, B TOM YHCIIE MOJIB3YSICh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HAOII0IEHUH.

HaxonuTh BEpOSATHOCTU CIIy4alHBIX COOBITUN B M3YyYEHHBIX ONbBITAX, B TOM
YHUCJIE B OMNbBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSMH, B CEPUSIX
WCIIBITAHUM JI0 IEPBOTO YCIIEXA, B CEPUAX UCIIBITAaHUNM bepHyIun.

VMeTp npencTaBleHHE O CIy4YalHOM BEJIMYMHE M O PACIPEICICHUH
BEPOSITHOCTEN.

NMeTp mnpencTaBieHUWE O 3aKOHE OOJIBIIMX YHCENT KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINUX YUCEIT B
pUPOE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHmue pa3aejioB U TeM nudpoBbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bu6mmoreka [IOK
1 I1 2
PEICTABJICHHE JAHHbIX / https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 1
Onucatenbias CTaTucTHKa 8 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 6 1
Caryualinas M3MEHHBOCTS https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 B 4
BE/ICHHE B TCOPHIO rpados https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
2
6 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 5
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8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHmue pa3aejioB U TeM nudpoBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
bu6mmoreka [IOK
1 11 4
OBTOPEHHE Kypea 7 kiiacca https://m.edsoo.ru/7f417{b2
) OmnucarenbHasa cTatucTuka. PaccenBanue 4 bu6mmoreka [IOK
JAHHBIX https://m.edsoo.ru/7f417{b2
bubmuorexa [JOK
3 M 4
nozectsa https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
4 B % 1
€pOSITHOCTD CIIy4alHOTI'O COOBITHS 6 hitps://m.cdsoo.ru/ 74172
bubmuorexa [JOK
5 B 4
BE/ICHUE B TEOPHIO rpagho https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
6 C i 0 8
HIYHAHHBIE CODBITHA https://m.edsoo.ru/7f417fb2
bu6mmoreka [IOK
7 00600 R 7 4 2
ODHICHHC, CHCTOMATH3AIIHA SHAHHH https://m.edsoo.ru/7f417{b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 1
[okymeHT co3gaH B anekTpoHHon copme. Ne 005 ot 21.05.2024. UcnonHutens: Laesa B.M. B I/IEKTPOHHbBINA

Ctpanuua 63 n3 68. CtpaHuua cosgara: 21.05.2024 08:27 =¥ TATAPCTAH


https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpamMMbl Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbi
bu6mmoreka [IOK
1 I1 4
OBTOpEHHE Kypca 8 Kiacca https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 9 0 4 1
JIEMCHTBL KOMDHHATOPHICH https://m.edsoo.ru/7f41a302
3 I'eomerpuueckast BEpOSITHOCTD 4 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henpiranus bepiyuin 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> CrysaitHas peanna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 10 1
Obodumenme, KOHTpOTH https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemartuka. BeposTHOCTh U cTaTUCTHKA: 7-9-€ KilacChl: 0a30BBIM YPOBEHbD:
y4eOHUK: B 2 dacTsx, 7-9 knaccel/ Beicorkmii .P., Slmenko 1.B.; mox pen.

Amenko U.B., Akunonepnoe odmectBo «M3naTensctBo «IIpocsemenne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

I[I/I,Z[aKTI/ILICCKI/IG MaTcpHUaJlbl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

OTtkpsIThIil ypok, POIII, IIOK

[okymeHT co3aaH B anekTpoHHon chopme. Ne 005 ot 21.05.2024. UcnonHutens: Laesa B.M. 0 AIEKTPOHHbINA
CrpaHuua 65 3 68. CTpanuua cosaaHa: 21.05.2024 08:27 =¥ TATAPCTAH



[okymeHT co3aaH B anekTpoHHon chopme. Ne 005 ot 21.05.2024. UcnonHutens: Laesa B.M. 0 AIEKTPOHHbIA
CrpaHunua 66 13 68. CTpaHuua cosaaHa: 21.05.2024 08:27 =¥ TATAPCTAH



[okymeHT co3aaH B anekTpoHHon chopme. Ne 005 ot 21.05.2024. UcnonHutens: Laesa B.M. 0 AIEKTPOHHbIA
CrpaHuua 67 u3 68. CTpanuua cosaaHa: 21.05.2024 08:27 =¥ TATAPCTAH



Jluct cornacoBaHus k gokymeHTy Ne 005 ot 21.05.2024
MHnumnaTop cornacosanus: Laesa B.M. dupektop
CornacoBaHune nHnyumnposaHo: 21.05.2024 08:28

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 | laesa B.M. 21.05.2024 - 08:28

[okymeHT cosaaH B anekTpoHHon copme. Ne 005 ot 21.05.2024. Ucnonnutens: Laesa B.M. N IIEKTPOHHbIA
CrpaHuua 68 u3 68. CtpaHuua cosgaHa: 21.05.2024 08:29 =¥ TATAPCTAH



