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IMosicuuTeIBLHAS 3aIMCKA

Pabouas mporpamma no yuebHomy mpeamery «Marematuka» 7-9 Kiacchl cOCTaBJeHAa Ha OCHOBE
aBTOPCKOHM paboueil mporpammbl «Anredpa 7-9 kiacce», cocraButenb 1.A.Bypmucrpoa -M:
«[Ipocsemenue», 2018r. u aBropckoit mporpammsl ['eomerpusi. CoopaHuK pabounx mporpamm. 7 — 9
KJIaCCBhl, coctaButenb T.A.bypmuctpona. — M.: [Ipocsemienue, 2020.

Cornmacno ydeOHOMY many B /-9 Kilaccax U3ydaeTcs WHTETPUPOBAHHBIA IpEIMET
«MartemaTiKa», KOTOpBIA BKIIOUaeT anredpy © reoMeTpuro. Y4eOHbIM IUIaH Ha HU3Yy4eHUe
MaTeMaTHKU B 7-9 Kjaccax OTBOAMUT HE MEHee 5 ydeOHBbIX 4acoB B Hezento. M3 Hux Ha u3ydeHue
anreOppl OTBOJUT 3 Yaca B HEZEI0, HAa U3y4EHUE T€OMETPUN OTBOJUT 2 Yaca B HEEIIIO.

B yuebnom mnane noGamieH Kypc «BeposSTHOCTh M cTaTUCTHKa». Ha u3ydeHue ydeOHOTO
Kypca «BeposTHOCTh U cTaTucTukay otBoauTcs 102 yaca: B 7 kinacce — 34 vaca (1 4ac B Heneno), B
8 kiacce — 34 gaca (1 gac B Henmenmo), B 9 kimacce — 174acos (0,5 yac B Heneno).

YMK: Anre6pa 7 k.. Makapsiues 0. H. , H. I'. Munmiok, K. 1. Hemkos, C. b. CyBopoBa; o
penakmueit C. A. TenskoBckoro. — M.: Ilpocsenienue

Anre6pa 8 xi._ Makapseriues 0. H. , H. I'. Munmiok, K. U. Hemkos, C. b. CyBopoBa; non
penakmueit C. A. TenskoBckoro. — M.: Ilpocsenienue

Anrebpa 9 xi._ Makapserues 0. H. , H. I'. Munmiok, K. U. Hemkos, C. b. CyBopoBa; non
penakmueit C. A. TenskoBckoro. — M.: Ilpocsenienue

I'eometpus 7-9 xn. Atranacsu JI.C. YueOnuk 11st 7-9 kiaccoB 0011eo0pa3zoBaTeNbHBIX yUpEKICHUH.
M., IIpoceemieHue»

Anrebpa. DneMeHThl CTAaTUCTHKU U Teopuu BepostHocTed. HO.H. Makapsiue, H.I'. Munatok, nosu
penakuueit C.A. TenskoBckoro, Mocksa, «IIpocsemenney, 2018.

Marematuka. BepositTHocTh W cratuctuka. 7-9 kimaccel. W.P. Bpicoukuii, N.B. Smenko mnop
penakuueit 1.B. Smenko. M.ocksa, [Ipoceemenne, 2023

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IMPOT'PAMMBI YYEBHOT'O KYPCA

«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUAA
JIMYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE pPe3yJIbTaThl OCBOECHHUS MPOTrpaMMbl yUeOHOI0 Kypca «Aredpay» XxapakTepu3yroTCs:
1) naTpuoTHYecKoe BOCIINTAHHE:
MIPOSIBIEGHUEM HHTEpeca K NPOLUIOMY W HACTOSILIEMY DPOCCHUICKOM MaTeMaTWKH, II€HHOCTHBIM
OTHOIIEHHUEM K JOCTHIKEHHSIM POCCUICKUX MAaTEMATUKOB M POCCUNCKON MaTEMaTHYECKOMN LIKOJIBI, K
HCIOJIb30BAaHUIO ATUX JOCTHKEHUM B IPYTUX HayKax M MPUKJIAJHbBIX cepax;
2) rpaIaHCKoOe U 1yXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:
TOTOBHOCTBIO K BBIIIOJIHEHUIO 00513aHHOCTEN IpayKAaHMHA U pealn3aliy ero mnpas, IpeaCcTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBaX (YHKIIMOHMPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBICHHUH, HpPOLELYp
TPaKJIAHCKOTO OOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYKIEHUIO dTHYECKUX
npobJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTH)KEHUI HayKH, OCO3HAaHHEM Ba)KHOCTH
MOPaIbHO-ITUUYECKHUX MPUHLHUIIOB B I€ATEILHOCTH YYEHOTO;
3) TpyaoBOE BOCIINTAHME:
YCTAaHOBKOM Ha aKTUBHOE YYacTHe€ B pEUIeHMM MPaKTHUYeCKUX 3aJady MaTeMaTH4ecKOu
HaAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)XKHOCTH MAaTE€MaTH4YeCKOro OOpa30BaHMs Ha MPOTSHKEHUU Beel
KHU3HHU JUIS YCIEIIHOM Mpo(dhecCHOHATbHONW AEATENbHOCTH W Pa3BUTHEM HEOOXOJIMMBIX yMEHHil,
OCO3HAaHHBIM BBIOOPOM U MOCTPOCHHEM HMHIUBUAYaTbHOW TPACKTOPUU OOpa30BaHUS U KUZHEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;
4) 3cTeTHYECKOE BOCTIUTAHUE:



CIOCOOHOCTBIO K IMOIMOHALHOMY W ACTETHYECKOMY BOCIPHUSATHIO MATEMaTHYECKHX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHUH, YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHUSA:

OpUCHTALIMEH B JEATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMPEACTABICHHH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHUTHUS YEJIOBEKA, IPUPOJIBI U 00IIeCTBa, MOHUMAHHEM MAaTeMaTHIeCKOW HAyKH
Kak cdepbl YeTOBEYECKON NeATeIbHOCTH, JTamoB €€ pa3BUTHUS W 3HAYMMOCTH ISl Pa3BHTH
LUMBWIA3AIUHY, OBJIAJICHUEM SI3BIKOM MAaT€MaTUKH M MaTeMAaTHYeCKOW KYJIbTYpOH Kak CpeACTBOM
MTO3HAHMS MUPA, OBJIAJCHHEM IPOCTEHIITUMHI HABBIKAMH HCCIICIOBATEIHCKOMN JACATEIHBHOCTH;

6) ¢usnueckoe BocnuTaHue, (POPMUPOBAHHE KYJIbTYPbI 310POBbSI M 3MOIHOHAJIBLHOIO
0J1aronoJryyus:

TOTOBHOCTBIO MPUMEHSATh MaTEeMaTHYECKHWE 3HAaHUS B HMHTEPECaxX CBOETO 3/I0POBbS, BEICHHS
310poBoro obpasa >KM3HU (3I0pOBOE NHUTaHUE, COATAHCHUPOBAHHBIN PEXHUM 3aHATHH W OTIbIXA,
perynsipHasi (u3nyeckas aKTHBHOCTH), C(OPMHPOBAHHOCTHIO HAaBBIKA peQIIeKCHUH, MpU3HAHHEM
CBOETO ITpaBa Ha OMMOKY U TAKOTO XKe IpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYEeCKOe BOCTIUTAHME:

OpHEHTAIIMCH Ha MPUMEHEHUE MaTeMAaTHUECKUX 3HAHUMN JUIsl pelIeHUs 3a/1a4 B 00JJaCTH COXPAaHHOCTH
OKpY’Kalole cpeipl, MIaHUPOBAHUS IOCTYINKOB M OLEHKH HMX BO3MOXHBIX TMOCIEACTBUU IS
OKpY’Karollen Cpeapl, OCO3HAHUEM TJI00aTBbHOTO XapaKTepa SKOJOTHYECKUX MpoOsieM U MyTed Hux
penieHus;

8) ajanTanusa K M3MEHAIUMCS YCJI0BUAM COUMATbHOM M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHSIM B YCJIOBHUSIX HEONPEACNEHHOCTH, IOBBIINICHUIO YPOBHA CBOCH
KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NIEATENIbHOCTh, B TOM YHCJIE YMEHHE YUUThCA y APYTHX
mosiel, mpuoOpeTaTh B COBMECTHOM JACSTEIHHOCTU HOBBIE 3HAHMS, HABBIKU U KOMIICTCHIIMH W3
OTIbITA JIPYTHX;

HEO0OXOIMMOCThIO B (DOPMHUPOBAHUH HOBBIX 3HAHWU, B TOM 4YHCIIEC (POPMYITUPOBATH UICH, MTOHSITHSI,
rUnoTe3bl 00 00BEeKTaxX W SBICHUAX, B TOM YHCIE PaHEe HEM3BECTHBIX, OCO3HABATh ACHHUIIATHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, INITAHUPOBATH CBOE PA3BHUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHHUMATH CTPECCOBYIO CUTYAIMIO Kak
BBI3OB, TpeOyIOUUH KOHTPMEpP, KOPPEKTUPOBATh TMPUHUMAEMble pEIICHUs W JICUCTBUS,
(GbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, (POPMUPOBATH OTIBIT.

METAITPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe AeiCTBUS

Ba3oBble Jlornyeckue aeiicTBUSN:

o BBISBIISITH W XapaKTepU30BaTh CYIIECTBEHHbIE MPH3HAKM MAaTeMaTHYECKHMX OOBEKTOB,
MOHATHI, OTHOIIIEHUI MEXAy MOHATUAMHU, (OPMYIUPOBATh OMpPENEICHUs MOHSATHI, YCTaHABINBAThH
CYIIIECTBEHHBIA MpPU3HAK KJIAaCCU(UKAIIMU, OCHOBAHUS JIsi OOOOIICHHS W CpPAaBHEHMsS, KPUTEPHUH
MIPOBOIMMOTO AHAJIN3A;

o BOCIIPUHUMATh, (OpPMYIMpOBaTh M NPEOOpPa3OBbIBATh CYKIEHUS: YTBEPAWUTEIbHBIE H
OTpHUILaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;
o BBISBIISITh MaTE€MaTU4YeCKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U NPOTHBOpeuMs B (akTax,

JAHHBIX, HAOMIOJICHUSAX U YTBEPKACHUSAX, MpeAsaraTb KpUTEpUH Ul BBIABICHHUS 3aKOHOMEPHOCTEN
Y IPOTUBOPEYMIL;

o JienaTb BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTMBHBIX WM HWHIYKTHBHBIX
YMO3aKIIIOUEHHUM, YMO3AKIIFOUEHU 110 aHAJIOTUH;
o pa3duparh 10Ka3aTelbCTBa MATEMATUYECKUX YTBEPXKACHUU (MpsIMbIE M OT IMPOTHUBHOIO),

MIPOBOAUTH CAMOCTOSITEILHO HECJIOKHBIE J10Ka3aTeIbCTBA MaTEeMaTHUeCKUX (DaKTOB, BBICTPaWBATH
apryMEeHTaluIo, TPHUBOAUTH TPUMEpPbl U  KOHTPIPHUMEPH, OOOCHOBBIBATH COOCTBEHHBIE
paccyx1eHus;

o BBIOMpATh CHOCO0 pelieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJBKO BAPHAHTOB pEIICHUS,
BbIOMpaTh HanOoJiee MOAXOAIMINN ¢ YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).



ba3soBble ucciienoBare/ibCKie JeHCTBUA:

o HCIOJIb30BaTh BOIPOCH KaK HCCIEA0BATEIbCKUNH HHCTPYMEHT IO3HAHUA, (POPMYITUPOBATDH
BONIPOCHL, (PUKCHPYIOIIHNE MPOTUBOPEUYUE, MPOOIEMy, CaMOCTOSITEIbHO yCTaHABIMBAaTh UCKOMOE U
naHHOe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIIHIO, MHECHHE;

o IIPOBOJIUTh TI0 CAaMOCTOSATENIbHO COCTaBJIECHHOMY IUIaHY HECJIOXKHBIA O3KCIEPHMEHT,
HeOOJbIIOE HCCIEAOBAaHWE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHUYecKOro OObeKTa,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOIA;

o CaMOCTOSITeNIbHO (OpMYyIUPOBaTh O0OOIIECHUS U BBIBOJBI MO pe3yibTaTaM IPOBEAEHHOIO
HaAOJIO/IEHUs, UCCIIEJIOBAHMS, OLEHUBATh JOCTOBEPHOCTHb IMOJYYEHHBIX pPE3YyJbTaTOB, BHIBOJIOB U
000011IeHMIT;

o IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHUE IIPOLIECCA, A TAKKE BBIABUTATh MPEATIONI0KEHUSA O €ro
Pa3BUTHU B HOBLIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

o BBISBIISITh HEJOCTATOYHOCTh W W30BITOYHOCTh HMH(OpPMAIMH, AAHHBIX, HEOOXOAMMBIX IS
peuIeHus 3a1a4u;

o BbIOMpATh, AHAIM3MPOBATH, CHCTEMATU3UPOBATH U HMHTEPIPETUPOBaTH HH(MOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABICHUS;

o BBIOMpaTh (opMy MpeAcTaBIeHHS HHOOPMAIMM W WIUTIOCTPUPOBATH peIIacMble 3adadu
CXeMaMH, AUarpaMMaMu, HHOH rpaduKoil 1 MX KOMOMHAIIUAMU;

o OLIEHUBATh HAAEKHOCTh HMH(OpPMALMM 110 KPUTEPUSAM, IPEIIOKEHHBIM YUUTENIeM WU

chOpMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

o BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHHS B COOTBETCTBHHM C YCIOBUSIMHU U IEJSAMHU
oO0IIeHHUs], SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCHbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS 10 X0y PEIIEHU 3aa4l, KOMMEHTUPOBATH MOJYYEHHBIN PE3YJIbTAT;

o B X0/€ OOCYXIEHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMON TeMbl, MPOOIEMBI,
pemiaeMoi 3a7a4M, BBICKA3bIBATh WJICH, HALIEJICHHBIE HAa IOWUCK PELICHHs, COINOCTAaBJIATh CBOHU
CYXICHHSI C CYXIEHHUSMHU JPYIHMX YYaCTHHKOB JAHanora, oOHapy»KMBaTh pazIU4he M CXOJICTBO
MO3ULMH, B KOPPEKTHON opMe GOpMyINpPOBATh pa3HOIIacHsl, CBOM BO3PAXKEHUS;

o IIPEACTABISITh PE3yJbTaThl PEIIEHUs 3aJadd, OKCIIEPUMEHTA, WCCIEAOBaHUs, IIPOEKTa,
CaMOCTOSITENTLHO BBIOMpATh (OopMaT BHICTYIICHHUS ¢ y4€TOM 3ajad Mpe3eHTalnu U O0coOeHHOCTEH
ayIUTOPHH;

L4 MNOHUMAThb U HCHOJIb30BAaTh IMPECHUMYHICCTBA KOMaHIHOH H HHI[HBHHyaHLHOﬁ pa6OTBI npu
peuieHun y‘le6HBIX MAaTEMATHYCCKUX 3aJa4,
L4 MNpUHHUMATL LECJIb COBMECTHOI ACATCIIBHOCTHU, INJIAHUPOBATH OpraHU3alruio COBMECTHOI

paboThl, pacnpenensiTbh BHIbI padoOT, JOroBapuBaThCs, 00CYKIaTh MPOLECC M pe3yiabTaT padoThI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOIEH;

o y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (0OCyXkaeHHs, OOMEH MHEHHUSMHU, MO3TOBBIE
IITYPMBI B IPYTHE), BBIMOIHATH CBOIO YacTh paOOTHl U KOOPIUHUPOBATH CBOU JICHCTBHS C APYTHMH
YJieHaMM KOMAaH/bI, OLEHHBATh KAaueCTBO CBOETr0 BKJaJa B OOIIMH MNPOAYKT MO KPHUTEPUSM,
c(OpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaabHbIe yueOHbIe AeiicTBUSA

Camoopranuszaums:

o CaMOCTOSITENIbHO COCTABIIATH IUIAH, alTOPUTM PELIeHHs 33Ja4yM (WM ero 4acTh), BEIOMPATh
Croco0 pemeHuss ¢ y4ETOM HMEIOUIMXCS PEecypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(pOpMaLUU.
CaMOKOHTPOJIb, SMOLHOHATbHBII HHTEJIEKT:

o BJIQJIETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3yibTaTa pelIeHUs
MaTeMaTHYeCKON 3aJ1a4H;



o NpEeABUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH IpU PEIICHUH 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JCSITEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

o OIICHUBATh COOTBETCTBUE peE3yJibTaTa MACATEIHHOCTH IIOCTABICHHON MU U YCIOBUSIM,
OOBSICHSITh MPUYMHBI JOCTHIKCHUS WU HEJOCTW)KCHHS IIeNIM, HAXOJUTh OIIMOKY, MaBaTh OICHKY
PUOOPETEHHOMY OIIBITY.

[MPEJMETHBIE PE3VJIBTATBI

PALITMOHAJIBHBIE YMCIIA
BbinmyckHUK HayuyuTCs:
1) moHMMaTh OCOOEHHOCTH JAECATUYHON CHUCTEMBI CUUCIICHUS;
2) BIaAETh MOHATHSMHU, CBA3AHHBIMU C JEIMMOCTBIO HATypalbHBIX YHCEN,
BBIMyCKHUK TOTYYUT BO3MOKHOCTD:
3) NO3HAKOMUMbBCA ¢ NOZUYUOHHBIMU CUCMEMAMU CUUCTEHUS C OCHOBAHUAMU, OMIUYHBIMU OM
10;
JIEUCTBUTEJILHBIE UHMCJIA
BBIMyCKHUK HayduTCS:
1) ucnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXKECTBE ACHCTBUTEIbHBIX YHCEIl,
Buinycknux nonyuum 6o3modrcHocms:
2) passumeb npedcmasienue O 4Yucie U UYUCIO0GbIX CUCMEMAX OmM HAMYPAIbHbIX OO
0elicmeUmenbHblX Yuces, 0 poau bIYUCIEHULL 8 Yel08eUeCKOU NpaKmuKe:
U3MEPEHUA, ITPUBJIMDKEHWSA, OLIEHKU
BEITyCKHUK HayduTCA:
1) UCIOJIb30BaTh B XOJI€ PEIICHUS 3a/Jady 3JIEMEHTAapHbIE IPEJCTABICHUsS, CBSA3aHHBIE C
NpUOIMKEHHBIMUA 3HAUYCHUSIMA BEJINYHH.
Buinycknux nonyuum 603modcHocmy:
2) NOHAMb, YMO YUCTOBblE OAHHbIE, KOMOPble UCNONb3YIOMCS Ol XAPAKMepUCmuKu 00beKmoe
OKpydcalowjeco  Mupa, AGNAIOMCA  NPEeUMYWeCMBEHHO  NPUOTUNCEHHbIMU, 4MO N0  3aNuUcu
NPUOTUICEHHBIX 3HAYEHUM, COOePICAYUXC 8 UHDOPMAYUOHHBIX UCIOYHUKAX, MOJICHO CYOUMb O
no2pewHOCMU NPUOTIUNCEHUSL
3) NOHAMb, UYMO NOSPEUWHOCMb Pe3YIbmama 6blYUCTIeHUll O00MJICHA Oblmb COUMepumMa ¢
NO2PEUHOCbIO UCXOOHBIX OAHHBIX.
AJITEBPAMYECKUE BBIPAXKEHUA
BbInmyckHUK HayuyuTCS:
1) Bnaserp MOHATHSAMH  «TOXIECTBO», «TOXIECTBEHHOE IpeoOpa3oBaHUE», pellaTh 3ajauu,
cojiepkalie OyKBeHHBIE JaHHBIE; paboTaTh ¢ GOpMyIaMu;
Buinycknux nonyuum 6ozmodrcnocms.:
2)Hayyumuvcs 6bINOIHAMb MHO20WA208blE NPe0OPA306AHUS PAYUOHANLHBIX BbIPANCEHUU, NPUMEHSS
WUPOKULL HAOOP cnocob086 U NPUEMO8.
YPABHEHU A
BEITyCKHUK HayduTCS:
1) periate OCHOBHbIE BUBI pAllMOHAIBHBIX YpaBHEHMH C OJHOM MepeMeHHOH.
Buinycknux nonyuum 6ozmodrcHocms.:
2) 061a0emb CReyUaIbHLIMU NPUEMAMU PEUEHUs YDAGHEHUIL.
8 knace
PALITMOHAJIBHBIE YMCIIA
BbImycKHUK HayduTCS:
1) BbpaxaThb 4YHMClIa B OKBUBAJIEHTHBIX (opmax, BbIOMpas HauOoliee MOAXOASIIYIO B
3aBHCUMOCTH OT KOHKPETHOM CUTYallUH;
2) cpaBHMBATh U yNOPSI0YMBATH PAllMOHATIbHBIC YHCIA;



3) BBINONHATH BBIYHCICHUS C PAlMOHATHHBIMU YHCIAMH, COYETas YCTHHIE M MUCHMEHHBIC
NPUEMBI BEIYUCIICHUH, IPUMEHSTh KaJIbKYJISATOD;

BBITyCKHUK TTOTyYUT BO3MOYKHOCTD:

4) yenyoumo u pazeums npeocmasieHus 0 HamypaibHblX YUCIAX U CBOUCMBAX OeIUMOCMU,

JIEMCTBUTEJILHBIE UUCJIA

BBIyCKHUK HayduTCS:

1) BMameTh MOHSATHEM KBAIPATHOTO KOPHS, MPUMEHSTH €r0 B BHIUYHCICHHSIX.

Buinycknux nonyuum 603modcnocms:

2) passume npedcmasienue O 4Yucie U UYUCIOBbIX CUCNEMAX OM HAMYPAIbHbIX 00
OelicmeUmMenbHbIX YUcesl, 0 POl BbIYUCTICHULL 8 YeI08EYECKOU NPAKMUKe:!

N3MEPEHU, ITPUBJIMOKEHW S, OLIEHKU

BBITyCKHUK HayduTCS:
l)ucrionb30BaTh B XONE pEHICHHS] 3aqad  JJIEMEHTAPHBIC TPEACTABICHUS, CBS3aHHBIE C
NpUOIMKEHHBIMUA 3HAYCHUSIMH BEJINYHH.

Buinycknux nonyuum 603modicHocmy:

2)nOHAMb, YMO UYUCNOBblE OAHHblE, KOMOpble UCNOIb3VIOMCS Olsl XAPAKMEPUCIMUKU 00BeKMmog
OKpYdHcaloujeco  Mupa, AGIAIOMCA  NPEeUMYWeCMBEHHO  NPUOTUNCEHHbIMU, 4MO N0  3aNuUcu
NPUOTUICEHHBIX 3HAYEHUL, COOEPACAWUXCS 8 UHDOPMAYUOHHBIX UCHIOUHUKAX, MOJICHO CYOUmMb O
nocpeuHOCmy NPUOIUNHCEHUSL,

AJITEBPAYECKUE BBIPAXKEHUA

BBITyCKHUK HAY4IHTCS:

1) BBHIIOJNHATH TpeoOpa3oBaHUsl  BBIPAKEHUH, COACPXKAIIMX  CTCIIEHW C  [ENbIMU
MOKAa3aTesIMM U KBaJPaTHBIC KOPHH;

2) BBINOJHATh TOXKICCTBEHHBIC NPe0oOPa30BaHUsI PAIMOHAIBHBIX BBIPAKCHHN Ha OCHOBE
MPaBWI JCUCTBHI HaJ MHOTOWICHAMH U AITeOPandecKUMH JIPOOSMU;

3) BBINOJHSTH Pa3JIOKCHUE MHOTOWICHOB HAa MHOXHTEIIH,

Buinycknux nonyuum 603moxicHocms:
4)Hayuumbobcsi 6bINOIHAMb MHO20ULA20B8bIE NPEOOPAZ06AHUSL PAYUOHALLHBIX GbIPANCEHUL, NPUMEHSIS
WUpoOKULl Habop cnocobos u NPUemos;

YPABHEHUA

BBITyCKHUK HAy4IHTCS:

1) perath OCHOBHBIE BUBI PAIlMOHATBHBIX YpPaBHEHUI C OJHOU MEPEMEHHOM, CHUCTEMBI IBYX
YpaBHEHHI C JIBYMSI TEPEMEHHBIMU;

2) TOHMMATh YpaBHEHHE KaK BAXKHEHIIYI0O MaTeMaTHYeCKyH) MOJENb JMJIs ONUCaHUuS U
W3YYCHHS PA3HOOOPA3HBIX pPEATBHBIX CUTYAIlMH, pemarh TEKCTOBBIE 3a7add  aireOpandecKuM
METOOM;

3) npumeHsATH TpaduyuecKkue MPeACTaBICHUS IS WCCICAOBAHUS YPaBHEHUM, HCCIICIOBAHUS
U PELICHUS CUCTEM ypaBHEHUH C JBYMsI IEPEMEHHBIMHU.

Buinycknux nonyuum 603modicHocms:

4) osnademv cneyuanbHbIMU NPUEMAMU PEUeHUs VPABHEHUTl U CUCEM YPAGHEHUL, YEEPEHHO
NPUMEHSAMb annapam ypasHeHuil 01 peuenus pazHo0OPasHbIX 3a0ay U3 MaAmMeMamuKy, CMeNCHbIX
npeomemos, NPaKmukKu,

HEPABEHCTBA
BBIyCKHUK HAy4IHUTCS:
1) moHWMMAaTP W TPHMEHATH TEPMHHOJOTHIO ¥ CHMBOJIMKY, CBS3aHHBIE C OTHOIICHHUEM
HEPAaBEHCTBA, CBOWCTBA YHCIIOBBIX HEPABEHCTB;
Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:
2) pasHoobpasHuIM NpuemMam 00KA3amenbcmed HepaseHCcms.
OCHOBHBIE TIOHATHUSA. YNCJIOBBIE ®YHKIINN
BeIycKHUK Hay4dHTCS:



1) ctpouth rpaduKu >IIEMEHTApHBIX (YHKIIHIA; UCCIeI0BaTh CBOMCTBA YMCIOBBIX (DYHKITHIA
Ha OCHOBE W3YYCHHS MOBEICHHS UXIPadUKOB;

Buinycknux nonyuum 603mMoHCHOCMb HAYUUMbCA:

2) npo6ooums uccied08amnus, C8A3aAHHbIE C U3YUEHUEM CBOUCE (DYHKYUIL.

9 knacc
PALIMOHAJIBHBIE YMCJIA

BBINTyCKHMK HayduTCs:

1) wcmonmp30BaTh TMOHATUS W YUYCHHsSI, CBSA3aHHBIE C  MPOMOPIMOHAIBLHOCTHIO BEIIMYHH,
OpOIEHTaMH B XOJ€ pEIICHHs MaTeMaTHM4YeCKHX 3aJad W 3aJad W3 CMEXKHBIX IPEIMETOB,
BBINOJIHATH HECIIOXKHBIC TPAKTHYECKUE PACUETHI.

BBITyCKHHK TTOTyYUT BO3MOYKHOCTD:

2) Hayuumvcs UCHONBL306AMb NPUEMbl , PAYUOHATUSUPYIOWUE BbIYUCTEHUS, Npuobpecmu
NPUBLIYKY KOHMPOIUPOBAMY BbIYUCTIEHUS, 8bIOUPAsS NOOXOOAWUL OJIs1 CUMYAYUU CHOCoD.

JIEMCTBUTEJILHBIE YUCJIA

BBITyCKHUK HAy4IHTCS:

1) BrmaseTh MOHSITHEM KBAJPATHOTO KOPHS, NMPHUMEHSTh €r0 B BBIYHCICHUSX.

Buinycknux nonyuum 603moxicHocms:

2) pazeumu u yenyoums 3HAHUSL O OECAMUYHOU 3ANUCU OeUCMBUMETbHBIX YUcel (nepuoouyeckue
u Henepuoouueckue opoou,).

AJITEBPAMYECKUE BBIPAXKEHUSA

BBITyCKHUK HAY4IHTCS:

1) BBINOJTHATH TOXKICCTBEHHBIC IPEOOPA30BAHMs PAIMOHAIBHBIX BBIPAKCHUH Ha OCHOBE
NpaBuUJl JCHCTBUH HaJ MHOTOWICHAMH U aNreOpandecKuMu JIPOOsIMH;

2) BBINOJHATHh PA3JIOKEHHE MHOTOWICHOB Ha MHOXHTEIIH,

Buinycknux nonyuum 603modicHocms:

3) npumensmv modtcoecmeeHHble NPeodPaz’08anus 0N peuleHus 3a0ay U3 pa3iudHblX paz0enos
Kypca (Hanpumep, 0751 HaX04COeHust HAubOIbULe20/HAUMEHbIUE20 3HAYEHUSL BbIPAINCEHUS).
YPABHEHUA

BBITyCKHUK HAy9IHTCS:

1) moHMMaTh YypaBHEHHME KaK BaXKHEHIIYI0O MaTeMaTHYEeCKyI0 MOJENb MJis ONUCaHUuS U
W3y4eHHs] pa3HOOOpa3HBIX pEATbHBIX CHTYallMi, pemaTh TEKCTOBBIE 3a/a4l  alreOpandecKuM
METOIOM;

Buinycknux nonyuum 603modicHocms:
2)npumensimo epaguueckue npedcmagienusi OJisi UCCIe008aHUs VPAGHEHUL, CUCTeM YPAGHeHUl,
cooepacawux OykeeHHvie Kodghhuyuenmeol.

HEPABEHCTBA

BBITyCKHUK HAy4IHTCS:

1) pemarh nuHEiiHBIE HEPABEHCTBA C OJIHOM MEPEeMEHHONW M HUXCHCTEMBI;, peliaTh KBaJIpaTHHIE
HEPAaBEHCTBA C ONOPO Ha TpauyecKue Mpe/CTaBICHMUS;

2) IpUMEHATH amnmapaT HEPaBEHCTB IS PEIICHUS 3a/lad W3 Pa3iIHyYHbIX pa3lieloB Kypca.
Buinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

3) pasnoobpasHviM npuemam OOKA3AMeNbCmed HEPABEeHCMS, YBEPEeHHO HNPUMEHAMb annapam
HepaseHCcme 05l peueHUsi PA3HOOOPAZHLIX MAMEMAMUYECKUX 3A0aY U 3A0ay CMENHCHbIX NPeoMenos,
NPAKMUKU;

4) npumename epaguueckue npedcmaesieHus Oiisi UCCIe008AHUS HEPABEHCME, CUCEM HEPABEHCMS,
cooepoicawux OyKeeHHble KO3ppuyuernmaol.

OCHOBHBIE TIOHATHUSA. YNCJIOBBIE ®YHKIINN

BrIycKHUK Hay4dHTCS:

1) moHMMATh W WCMOJB30BaTh (PYHKIIMOHAIBHBIC MIOHATHS U SI3bIK (TEPMHHBI, CAMBOJIHUYCCKHE
0003HAYCHHUS);



2) cTpouTh rpaduKd 3IIEMEHTAPHBIX (DYHKIIHIL; UCCIeI0BaTh CBOWCTBA YMCIOBBIX (DYHKITHIA
Ha OCHOBE W3YYCHHS MOBEICHHS UXIPadUKOB;

3) mnoHMMaTh (QYHKIUIO KaKk BaKHEHIIYI0 MaTeMaTHYeCKyl0 MOJAETb JUIS OINHCAHHA
MIPOIIECCOB U SIBJICHUHM OKPYKAIOIIETO0 MHPA,IIPUMEHATh (PYHKIIMOHAIBHBIN SI3BIK I ONHCAHUS
Y MCCJIEIOBAHUS 3aBUCHUMOCTEH MEeXNy (pU3HMueCKUMH BETHYUHAMU.

Buinycknux nonyuum 603moicHoCmb HAYUUMbCA:

4) nposooumsv uccied08aHus, C6a3aHHbIe C U3VHEHUeM CEOUCME (QYHKYUU, 8 MOM Yucie c
UCNONb306AHUEM KOMNbIOMeEPd, HA OCHOBe 2papuKkos U3VUeHHbIX @VHKYull cmpoums Oolee
CodcHble epapuKu (KYCOUHO-3A0ayHble, C «BLIKOIOMBIMUY MOYKAMU U M.N.);

5) ucnonvzoeamv @YHKYUOHAILHBIE NPEOCMABNIeHUs U C8OUCMBA (VHKYUU O peuleHus.
MamemMamuyeckux 3a0ay U3 pasiudHblx paszoenos Kypcd.

YHUCJIOBBIE IMOCJIEAOBATEJIbBHOCTU

BBINTyCKHMK HayduTCs:

1) TnoOHMMATh M UCHOJNB30BaTh S3bIK TIOCIEIOBATEILHOCTEH (TEPMUHBI, CHMBOJIHYECKHE
0003HauUCHHUS ),

2) npuMeHSITh (GOPMYJIbI, CBSI3aHHBIC C apU(DMETHUYECKOW M TEOMETPHUECKOW MPOTPECCUSIMH,
U ammapat, cHOpMUPOBAHHBIA MPU U3YYECHHH APYTHX Pa3JesioB Kypca, K peHIeHHUIO 337ad, B TOM
YHCJIe ¢ KOHTEKCTOM W3 PeajibHOM JKU3HHU.

Buvinycknux nonyuum 603mMoiCHOCMb HAYUUMbCA:

3) pewams KOMOUHUPOBAHHbIE 3a0a4U C NPUMEHEHUEeM GOopmya N-20 YNeHA U CYMMbl NePEbIX
NuneHo8 apugmemuueckol U 2eoMempu4ecKoll Npocpeccull, NPUMEHAMb Npu >MOM annapam
VDABHEHUll U HEPABEHCME,

4) nonumams apugmemuueckyro u 2eoOMempuiecKyro npoepeccuu Kaxk QYYHKYuu HamypaibHo20
apeymeHma, cesa3vbleamy apu@dMemuuecKyio npoepeccuio ¢ JUHEHbIM POCIOM, 2e0MEMPULECKVIO — C
IKCHOHEHYUATIbHBIM POCHIOM.

OIIMCATEJIbHASL CTATUCTUKA

BbIMyCKHUK HAaydUTCS HCIOJNB30BaTh IMPOCTEHINNE CIOCOOBI NMPEACTABICHUS W aHAIM3a
CTaTUCTUYECKUX TaHHBIX.

Buvinycknux nonyuum 803moxicHOCHb npuodpecmu nepeoHaAYaIbHbIIL ONbIM OpeaHusayuu coopa
OAHHBIX NpU  NPOBEOCHUU ONPOCAd OOUeCMBEHHO20 ~MHEHUs, OCYWeCMEIamb UX AHAIU3,
npeocmasiamo pe3yibmamol ONpoca 6 uoee maoauysl, OUASPAMMbI.

CJIVYAMHBIE COBBLITUS Y BEPOSTHOCTh

BbITyCKHUK HayduTCS HAXOAWTh OTHOCHTEIBHYIO YAacTOTy | BEPOSTHOCTH CIy4aiiHOTO
COOBITHS.

Buvinycknux — nomyyum — 803MONCHOCMb — npuobpecmu  Onvlm — NPOBEOEHUs.  CYYAUHBIX
9IKCHEPUMEHMO8, 8 MOM YUCTe C NOMOWbIO KOMNLIOMEPHOZO MOOEIUPOBAHUsL, UHMEPNPEMAayuu Ux
pe3yIbmamos.

KOMBUHATOPUKA

BbITyCKHUK HaydYHuTCs pemiaTb KOMOMHATOpHBIE 3a7adydl Ha HaxXOXKIEHHE 4YKcia 00bEKTOB
WM KOMOHWHAITHIHA.

BoinyckHUK NOTYYUM BO3MONCHOCHIb HAYYUMBCSA HEKOMOPLIM CHeYUATbHbIM NPUEMAM DeuleHUs
KOMOUHAMOPHBIX 3a0aH.

INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS IMPOT'PAMMBI YYEBHOT'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHUS TNpOrpaMMbl  ydyeOHOro kypca «l'eomerpusi»
XapaKTepU3YIOTCA:



1) naTproTnyeckoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEpEca K IMPOLUIOMY M HACTOAIIEMY POCCUHMCKOM MAaTeMAaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATHKOB U POCCUMCKOW MAaTEMATUYECKOW LIKOJIbI, K
MCTIOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYTrUX HAyKax M MPUKIAJHBIX cdepax;

2) rpaxjiaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEM TIpaxIaHWMHA U pealu3alyl ero Ipas,
MPEJCTaBICHUEM O MaTEMaTHUYECKHX OCHOBAX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBJICHUH,
MPOLEAYp TPAKIAHCKOTO O0IIecTBa (HAIPUMEP, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIEHUIO
ATUYECKHUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHN HayKd, OCOZHAHUEM
BA)KHOCTU MOPAJIbHO-3THYECKUX IPUHLHUIIOB B I€ATEIbHOCTH YYEHOIO;

3) TpyaoBOe BOCIIUTaAHME:

YCTaHOBKOM HAa AaKTHBHOE Y4YacTHE€ B PELIEHUU IPAKTUYECKUX 3a]ad MaTeMaTH4eCcKOu
HAIMpPaBJIEHHOCTH, OCO3HAHMEM BaKHOCTH MAaT€MaTH4YeCKOro OOpa30BaHMsS Ha MPOTSHKEHUU Beel
KU3HU JJI YCHEIHOW MpO(ecCHOHANBHON AESITeIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHI,
OCO3HAaHHBIM BbIOOPOM U IOCTPOCHUEM WMHJMBUIYaIbHOW TPACKTOPUU OOpa30BaHUS U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTaHHE:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY W OSCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
OOBEKTOB, 3334, PEIICHUH, PacCyKIACHUH, YMEHHIO BHJIETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUS:

OpUEHTAIlMe B JEATEIIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX IMpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSA YEJIOBEKa, IMPHPOABI M O0OIEecTBa, IOHHMMaHUEM
MaTEeMaTHYeCKOM HayKHM Kak c@epbl YeJIOBEYECKON MAESITENbHOCTH, JTaloB €€ pa3BUTUA U
3HAYUMOCTH JJI Pa3BUTHs LIMBUIIM3ALUHU, OBJIAJEHUEM S3BIKOM MAaTEMAaTUKHM U MAaTEMaTU4YECKOU
KyIbTYpOH Kak CpEACTBOM IIO3HAHUSA MHpa, OBJIAJCHUEM NPOCTEUIIMMHU  HaBBIKAMU
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMHPOBaAHHE KYJIbTYPbI 310POBbSI U IMOLHOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO NPUMEHATh MAaTEMaTHYECKHE 3HAHMUS B MHTEPECAaX CBOErO 3/I0POBBS, BEICHUS
310poBOro o0pasza KH3HU (3J0pOBOE MUTAaHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHUH U OTAbIXA,
perynspHas (usnueckass aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa peQIeKCHH, MpPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAaKOTO K€ MpaBa Jpyroro 4eloBeka,

7) 3Ko10THYECKOE BOCIINTAHHE:

OpUEHTalle Ha NpPUMEHEHHE MaTeMaTHMYeCKHUX 3HAHWM Juis pelleHus 3afad B oOiactu
COXPAHHOCTH OKpYXarollel cpenpl, IUIAHUPOBAHMSI IOCTYIKOB M OIEHKH MX BO3MOXKHBIX
MOCTIE/ICTBUM JJI1 OKPY’)KAIOUIeW cpenbl, OCO3HAHHWEM TIJI00AJIBHOTO XapaKTepa 3KOJOIMYECKHX
npobJIeM U MyTeH UX pelieHus;

8) ajanTanus K M3MEHAIIUMCS YCJIOBUAM COLMAJTBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JEMCTBHUSIM B YCJOBMSIX HEOIpPENeIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO JIEATENbHOCTh, B TOM YHCJIE YMEHHME YUHUThCA y APYTHX
moel, nmpuodpeTaTb B COBMECTHOHM JIESTENbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIMH W3
OTIbITA JIPYTHX;

HE00XO0IMMOCThIO B ()OPMUPOBAHMWU HOBBIX 3HAHUM, B TOM 4Hcie (OPMYIUPOBATH HJEH,
MOHATHUS, TUMOTE3bl 00 OOBEKTaxX W SIBIECHHSIX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;
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CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIIMIO, BOCIIPHHAMATHh CTPECCOBYIO CHTYAIIHIO

KaK BBI30B, TpeOYIOIUNA KOHTPMEp, KOPPEKTUPOBAaTh MPUHUMAEMble pEIICHUS W JEeUCTBHUA,
(GhOopMyIMpOBaTh U OIICHUBATH PUCKH U IMOCIEICTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHUBEPCAJTIbHLIC y‘leﬁHbIe JeHCTBUSA

Ba3oBble Jjornueckue aeicTBHA:

BBISBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE IPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
NOHATUH, OTHOLICHUH MEXAYy MNOHATHIAMH, (DOPMYJIUPOBATh ONPEAEICHUS IOHSITHUH,
yCTaHABJIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(PHUKAIMHU, OCHOBAHUS Ui OOOOIIECHUS U
CPaBHEHHUs, KpUTEPUN ITPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpMyTupoBaTh W TNPeoOPa3OBBIBATH CYXKICHUS: YTBEPIAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHMYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U INPOTUBOpeuus: B (haKTax,
JAHHBIX, HAOJIIOJIEHUSAX W YTBEPXKIEHUAX, IMpellaraTb KPUTEPUU [UIsl  BBISABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUI;

JieJIaTh BBIBOJBI C MCIIOJNIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WMHIYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIOUEeHUH 110 aHAIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (IpsSMbIE U OT NMPOTHUBHOTO),
IIPOBOJIUTh CAMOCTOSTEIBHO HECIIOKHBIE JI0Ka3aTeNbCTBA MaTeMaTH4ecKuX (HakTos,
BBICTpPAauBaTh apryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKIACHUS;

BBIOMpATh cr1oco0 penieHus: yueOHoM 3a/1auM (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELLEHUS,
BbIOMpaTh HanOoJIee MOAXOAAMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ncciiefoBaTe/ILCKHE JeiiCTBUA.

HCIOJIb30BaTh BONPOCHI KaK HCCIEN0BATENbCKUM MHCTPYMEHT MO3HaHMs, (OpMYIHpOBaTh
BONPOCHL, (UKCHUPYIOIIME MPOTUBOpEYHE, MPOOJIeMy, CaMOCTOSITENIBHO YCTaHABIMBAThH
HCKOMOE U JaHHOE, JOPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;
MPOBOANTh MO CAaMOCTOSITENIBHO COCTaBICHHOMY IUIaHY HECJIOXHBIM HKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHNE IO YCTAHOBJICHUIO OCOOEHHOCTEH MaTEeMaTHYECKOTO OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

CaMOCTOSITENTLHO (OPMYJIMPOBATH OOOOIICHHSI M BBIBOJBI IO PE3yJIbTaTaM IMPOBEIEHHOTO
HAOJIIOJICHUSI, HCCJICIOBAaHUs, OIICHUBATh JOCTOBEPHOCTHh IOJIYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M O0OOIICHUIH;

HpOFHOSI/IpOBaTB BO3MOXHOEC pa3BI/ITI/Ie npouecca, a TAK)XE BBIABHUTATH Hpe}IHOHO)KeHI/IH 0
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ undopmanmeii:

BBISIBJIATh HEAOCTATOUYHOCTh U HM30BITOYHOCTh MH(OPMAIMH, JAaHHBIX, HEOOXOAMMBIX JUIs
pellIeHus 3a/1auu;

BbIOMpATh, aHATU3UPOBaTh, CHUCTEMAaTU3UPOBAaThb M HHTEPIPETUPOBATH HHGPOPMALIUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BbIOMpaTh (QOpMy MpeacCTaBIeHHs HHPOPMALMU M HUTIOCTPHPOBATH pellaeMble 3a/auu
CXeMaMH, IMarpaMMaMiy, HTHOU rpaduKoi U X KOMOMHALIUAMU;
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OLIEHUBATh HaA&KHOCTh HMH(OpMAIMM 1O KpUTEPUSM, NPEAJIOKEHHBIM YUYUTEIeM WIN
c(OpPMYJIHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

BOCHPUHHUMATh M (OPMYJIHMPOBATH CYXKICHHS B COOTBETCTBHM C YCJIOBHSIMH M LEIAMHU
OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PECHHUS B YCTHBIX M IMHChMEHHBIX
TEKCTaX, JaBaTh TOSCHEHHUS IO XOJIy pEIICHUs 3aJadd, KOMMEHTHUPOBAThH IOJTYYCHHBIN
pe3yIbTaT;

B xo0Ji¢ OOCYXIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAE€MOW TEMBbI, MPOOIEMBI,
penraeMoii 3a/1auu, BhICKa3bIBaTh UJICH, HAIICIICHHBIC HA TTOWCK PEIICHUS, COMIOCTABIISTH CBOU
CYXKICHHS C CYXICHUSAMH JAPYrUX YYaCTHHKOB JUAIOra, OOHApYyXKUBaTh pa3JIMYUC H
CXOJICTBO MO3UIHH, B KOPPEKTHOM (hopMe (GOpMYyJIMPOBATH Pa3HOTIACHS, CBOM BO3PAXKCHHUS;
MPEJCTaBIATh PE3y/IbTaThl PEIICHUS 3aJladyM, SKCIIEPUMEHTa, HCCICIOBaHUSA, IPOCKTa,
CaMOCTOSITENIbHO BBIOMpPATh (opMaT BBICTYIUICHUS C YYE€TOM 3a/ad MPE3CHTAlUU |
0COOEHHOCTEH ayTUTOPHH;

MMOHMMATh W HCIIOJIb30BATh NPEUMYINECTBA KOMAHIHON W WHIWBHIYyaTbHOW PaOOTHI MPHU
pelIeHnr y4eOHBIX MaTEMaTHICeCKHX 33]1aY;

MPUHUMATH IIeJIb COBMECTHOHM JESATCIILHOCTH, IUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOU
paboThI, pacrpeneisaTh BUABI pa0dOT, JOrOBAPUBATHCS, OOCYXKIATh MPOIECC M PE3YNIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYHIOBBIX (hopMax paboThl (0O0CYXJACHHS, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBI U JIPYTUE), BBITIOIHITH CBOK YacTh paOOThl U KOOPAWHUPOBATH CBOM JICHCTBHS C
JIPYTHUMH YJICHAMHA KOMAaHJIbI, OIICHHBATh KAa4eCTBO CBOETO BKJaJa B OOMIMI TPOAYKT IO
KpuTepusiM, cHOPMYIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS

Camoopranuzanusi:

CaMOCTOSITENIHO COCTaBJIATh IUIaH, aJITOPUTM pelIeHHs 3a/auu (MJIM ero 4acTh), BEIOMPATh
crocod pemieHus: ¢ Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTHUPOBATh BApUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(pOpMAIIHH.

CaMOKOHTp().]IL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

BJaJIeTh CHOcO0aMHM CaMONPOBEPKH, CAaMOKOHTpOJI Mpolecca U pe3yibTaTa peleHHs
MaTeMaTHYECKOH 3a7auu;

IIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IIPHM DELIEHUM 3a7add, BHOCUTH
KOPPEKTHBBl B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAHJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHMBATh COOTBETCTBHUE pE3yJIbTaTa ACIATEIBHOCTH IIOCTABIECHHOM ILIEM U YCIOBUSAM,
OOBSACHATh NMPUYMHBI JTOCTHKEHUS WU HEJOCTHKEHHS LM, HaXOIWTh OLIMOKY, JaBaThb
OLIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJBbTATHBI

K konny oOyuenus B 7 KkJacce o0OydaloUIMiics TMONYyYUT CJEIYIOIUE IpPEIMETHBIE

pE3yJIbTaThI:
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Pacnio3HaBaTh  H3ydeHHBIE Te€OMETpHUYECKUE  (UIYpbl, ONPEAENsATh HUX  B3aUMHOE
pacroyio’keHue, U300paxkaTb reoMeTpu4ecKrue (PUrypbl, BBIIOJIHATh YEPTEKU O YCIOBUIO 3a/1a4H.
W3mepsATh JIMHEHHBIE U YIJIOBBIE BEIMUYMHBL. Pemare 3ajauu Ha BBIUMCIIEHHE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

Henatb rpyOyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH INPEJAMETOB B pPEaJbHOM >KU3HU,
pa3MepoB NPUPOJHBIX 00BEKTOB. PaznuuaTh pasMepsl ’TUX OOBEKTOB 110 MOPSAIKY BETUYUHBI.

CTpouTh 4epTeXU K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbes MpU3HAKAMM PAaBEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BAaTh NPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

IIpoBOAUTD JIOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

[lonb30BaTbcs NpU3HAKAMM  PABEHCTBA  IPSIMOYTOJIBHBIX — TPEYTOJIBHUKOB, CBOWCTBOM
MeIUaHbl, MPOBEAEHHONM K THUIOTEHY3€ IPSIMOYTOJIBHOIO TpPEYroJIbHMKA, B  PEIIECHUU
FE€OMETPUUYECKUX 3a1ad.

OmnpenensaTs NapajuIeIbHOCTh HPSMBIX C IHOMOILBIO YIJIOB, KOTOpble 0Opa3yeT ¢ HUMH
cexymas. OmnpenensaTb NapalieIbHOCTh MPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM MpsIMOM.

Pemate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOIUTH BBIYMCIEHUS M HAXOAUTh UHUCIOBbIE M OYKBEHHbIE 3HAUYE€HHUS YIJIOB B
reOMETPUYECKUX 337aYax C UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYIOJbHHUKOB U MHOIOYTOJILHUKOB,
CBOWCTB yIJIOB, 00pPa30BaHHBIX MU MEPECCUCHUH JIBYX MapaUICIbHBIX MPSIMBIX ceKymieil. Pemars
IIPAKTUYECKHE 3a/1a4l Ha HAXO0XICHUE YTJIOB.

Brnaners moHATHEM Ie€OMETPUUECKOr0 MECTa TOYEK. YMETh ONpeNesaTh OMCCEKTpPHUCY yria U
CepeMHHBIN NEPIIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOYEK.

@opMyIMpOBaTh OMNPEIEIICHUS OKPYKHOCTH M Kpyra, XOpJbl U JuUaMeTpa OKPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3TH CBOWCTBA IIPU PEIIECHUH 3aad.

Bnagers MoHATHEM ONHMCAHHOW OKOJIO TPEYTOJIBHUKA OKPY)KHOCTH, YMETh HaXOAUTh €€ LIEHTP.
[Tonb3oBaTbes (pakTamMu O TOM, UTO OMCCEKTPUCHI YIJIOB TPEYTrOJbHHKA IEPECEKAlOTCs B OJHOMU
TOYKE, U O TOM, YTO CEPEIMHHBIC MEPHEHAUKYISPbl K CTOPOHAM TPEYroJbHUKA MEPECEKAOTCs B
OJTHOH TOUKE.

Bnagerp  moHATHMEM ~— KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCsl ~ TEOPEMOM O
MEPIEeHIUKYJIAPHOCTH KacaTelbHON U pajguyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

[lonb30BaTbcs  MPOCTEWIIMMH ~ TEOMETPUYECKMMH  HEpPABEHCTBAMM,  IOHUMAaThb  HUX
MIPAKTUYECKUM CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOEHUS C TOMOIIBIO HUPKYJIS U JINHEHKH.

K xonmy oOyuenuss B 8 KkJjacce o0Oy4aromuiicss TOJYYHT CIEAYIONIUE TMPEIMETHBIE
pe3yJIbTaThl:

PacriozHaBaTe OCHOBHBIE BH[Ibl YETHIPEXYTOJBHUKOB, HMX JJIEMEHTHI, IIOJIB30BaTbCA UX
CBOMCTBAMH IIPH PELIEHUH F€OMETPUUECKUX 3aau.

[IpuMeHsTH CBOMCTBA TOUKH NEpecedyeHrs MEIuaH TPEyroyibHUKa (IIEHTpa Macc) B pelIeHUH
3a/1ay.

Bnaners noHsTHEM CpeqHEN JTMHUM TPEYTOJIbHUKA U Tpaleluy, IPUMEHATh UX CBOMCTBA IIPH
pemieHnn reoMmerpuueckux 3amad. Ilomp3oBatbes  Teopemoint  Pameca M TeopeMoOW O
MPOMOPLMOHANIBHBIX OTPE3KAaX, MPUMEHSATh UX JJIs PEIIEHUS MPAaKTUYECKUX 3a/1a4.

[IpuMeHsTh pU3HAKU [TO100US TPEYTOJIbHUKOB B PEILIEHUU T€OMETPUUYECKUX 3a]1a4.
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[Tonw3oBatbest Teopemoii [Iudaropa mist permeHus TeOMETPUIECKUX U MPAKTUYECKUX 3ajad.
Crpouth MaTeMaTHYECKyI0 MOJEb B MPAKTHYECKHX 3aJlayax, CaMOCTOSITENIbHO JieJaTh YepTeéx U
HaXOJUTh COOTBETCTBYIOLIUE JIMHBI.

Bnagerp mnoHATHAMH CHHYca, KOCHMHYCa W TaHI€HCa OCTPOro YyIjla MpsSMOYIOJIbHOTO
TpeyrojbHuKa. [101p30BaThCS STUMU MOHITUSIMHU TSI PEIICHUS TPAKTUYECKHUX 3a]1au.

Boruncnsate (pa3nuyHbIMU CIIOCOOaMM) IUIOMIAAb TPEYTroJbHUKA U IUIOMAAH MHOTOYTOJIbHBIX
¢uryp (monp3ysach, TIe HEOOXOAUMO, KaIbKynsTOpoM). I[IpUMEHATh MONydyeHHbIE YMEHHS B
[IPaKTUYECKUX 3ajjadax.

Bnagerp mNOHATHSIMH BIHCAHHOTO U ILIEHTPAJIBHOTO YIJa, HCIOJIb30BaTh TEOPEMBbI O
BIIMCAHHBIX YIJIaxX, yriax MeXAy XOopJaaMu (CeKyUIMMH) U yIiie MEeXy KacaTelbHOM U XOpAoH mpu
pELIEHNN TEOMETPUUYECKUX 3a/1a4.

Bnagerp mnoHATHMEM ONHMCAHHOIO YETHIPEXYIOJIbHUKA, IPUMEHATH CBOICTBA OIKMCAHHOTO
YeThIPEXYTOJIbHUKA [IPH PEIICHUHU 3a]1a4.

[IpuMeHsTh OMyYeHHBIC 3HAHKS HA MPAKTHKE — CTPOUTH MaTeMaTHUYeCKHe MOJIENU JUIS 33124
peaIbHOM JKU3HM M IPOBOAMTH COOTBETCTBYIOIME BBIYMCIEHUS C IPUMEHEHHEM MOJ00us U
TPUTOHOMETPUH (TIOJB3YACH, TJI€ HEOOXOUMO, KATBKYIISITOPOM).

K xonmy oOydenus B 9 kJjacce oOOydyarolUiCS TMOJNYYUT CIEIYIOIIME TMPEAMETHbBIE
pE3yNbTaThI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOJIUThH C UX MOMOIIbIO pa3iIHyYHbIE
AJIEMEHTHl MPSMOYIOJBHOIO TPEYTrOJIbHUKA («PELIEHUE MPSMOYIOJIbHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ TOMOIIbIO KANBbKYASTOPA) UTMHBI M YTIIbI ISl HETAOIWYHBIX 3HAUCHUH.

[Tonb3oBatbes popMynaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM JJIs
HAaXO0XAECHHUS COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMHU BETMYUHAMHU.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIi HAXOXKJIEHHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJIbHUKA («peIIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIICHUH T€OMETPHUECKUX 3aj1au.

Brnaners monaTusMH mnpeoOpa3oBaHUS 1MOJ00US, COOTBETCTBEHHBIX HJIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaThcsi cBOWCTBaMHU MOAOOUS MPOU3BOJBHBIX (PUTYp, YMETh BBIUUCIATH UIMHBI U
HaXOJUTh YIJbl y MOAOOHBIX (uryp. IlpuMeHaTh cBoiicTBa mMoAoOMs B NMPAKTUYECKUX 3ajadax.
YMeTb NpUBOAUTE MPUMEPHI NOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

[lonb30BaTbesd TeOpeMaMH O IPOU3BENAECHHUU OTPE3KOB XOpA, O IPOU3BEACHHUHU OTPE3KOB
CEeKYILIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, HOHUMATh UX T€OMETPUUYECKUN U (PU3MUECKUN CMBICH, TPUMEHSTh
UX B PELUICHUH TEeOMETpUYECKMX M (u3nueckux 3agad. [IpUMEHSATH cKajlsipHOE IPOU3BEICHUE
BEKTOPOB ISl HAXOXJACHUS JJIMH U YIJIOB.

[lonb30BaTbcss METOJOM KOOpJAMHAT Ha IJIOCKOCTH, TIPUMEHSATh €ro B pEIIeHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a]1a4.

Brnagers MOHATHSMU NPaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH, HIJUHBI JyTU
OKPY>KHOCTH U paJuaHHON MepbI YIJia, YMETh BBIUMUCIATH IUIOMIAAb Kpyra U ero yacteu. [I[puMensTsh
MOJIyYE€HHbIE YMEHHUSI B MPAKTUYECKUX 3a/1adax.

Haxomute ocu (WM UEHTPHI) CUMMETPUH (QUTYp, NPUMEHSTh JBUKEHHS IIJIOCKOCTH B
IIPOCTEHNIINX CITydasix.

[IpuMeHATh OTy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUYECKUE MOAEIU JJIs 33724
peaIbHOM JKU3HU M MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM NoJI00us M
TPUTOHOMETPUYECKHUX (QYHKIHH (IOJIB3YACH, TI€ HEOOXOAUMO, KAIbKYISITOPOM).

B npeamMeTHOM HanpaBJICHUH:
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1. Yyenuk nHayuurcs:
I'eomerpuueckne purypnbl
OnepupoBarh Ha 0a30BOM YPOBHE MOHSATHUSIMH €OMETPHUYECKUX (UTYD; U3BJICKATh HHPOPMAIHIO O
reoMeTpUUYECKUX Urypax, NpeAcTaBICHHYIO Ha YepTEeKax BIBHOM BUJE; IPUMEHATh  JUIS
peleHus 3aga4 reOMETPUUECKHUE (akThbI,eCcIu YCIOBHS UX MIPUMEHEHUS
3aJlaHbl B SIBHOU (hopMme; pemiath 3aJaud Ha HAaXOXKICHHE T'€OMETPUYECKUX BEIUYMH IO oOpa3uam
WITHAJITOPUTMAM.
B noBceqHeBHOM KU3HH U NIPU U3YYCHHH APYTHUX NPEIMETOB:
HCIIOJIb30BaTh CBOMCTBA T'€OMETPHUYECKUX (DUTYp IS PEIICHHS THIOBBIX 3334, BOSHUKAIONINX B
CUTYalMSIX IOBCEITHEBHOW XKU3HMU, 3a/1a4 IPAKTUYECKOTO COJIEPKaAHUSI.
OTHomeHust
OnepupoBarb Ha 0a30BOM YPOBHE IMOHSATUSMHU: PABEHCTBO (UTYp, paBHbIE (GUTYPHI, PABEHCTBO
TPEYTrOJIbHUKOB, MapaUICIbHOCTh MPSIMBIX, TEPHIECHANKYISIPHOCTh MPSAMBIX, YTIbI MEXY MPSIMBIMH,
MEePIEHIUKYIISIP, HAKIIOHHAS, TPOCKLUS.
B noBcenHeBHOI :KM3HH ¥ NIPU U3YYE€HHUH APYTUX NPeIMETOB:
MCII0JIb30BaTh OTHOIICHHUS JIJISl PELICHUS] POCTEHIINX 3a/1a4, BOBHUKAIOIINX B PEAIbHON XKU3HH.
HN3mepeHusi u BHIYUCTEHUS
BbInonHATE W3MEpEeHUEe [JIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C IOMOIIBK) HHCTPYMEHTOB IS
W3MEpPEHUN JJIMH W YTJIOB; TPUMEHATH (OpPMYIJIBI TepUMeTpa, IUIOMAAun W 00BEMA, TUIOIIATN
MMOBEPXHOCTU OTHEIBHBIX MHOTIOTPAHHUKOB IPU BBIYMUCIEHUAX, KOIJAa BCE JaHHbIE HMMEIOTCS B
yCJIOBUM; TpUMEHSATh Teopemy Iludaropa, 06a3oBble TPUTOHOMETPUYECKHME COOTHOILICHUS MJIs
BBIYMCIICHUS JJIMH, PACCTOSHMM, IJIOIIAIeH B IPOCTEUILINX CIIyYasix.
B noBcenHeBHOI :KM3HM ¥ NPU U3YYE€HHUH APYTUX NPeIMETOB:
BBIYMCIIATh PACCTOSIHUS HAa MECTHOCTM B CTaHJAPTHBIX CHUTYyalMsX, IUIOMAAM B MPOCTEHIIMX
CITy4asix, IPUMEHSTh (POPMYIIbI B TPOCTEUIINX CUTYalUsIX B TOBCETHEBHOM KU3HU.
I'eomeTpnyeckue mocTpoeHunst
N300paxaTh THIOBBIC IIOCKHE (GUTyphl W (UTYpBI B TPOCTPAHCTBE OT PYKH M C IOMOIIBIO
WHCTPYMEHTOB.
B noBcenHeBHOI :KM3HH ¥ NPU U3YYEHHUH APYTUX NPeIMETOB:
BBITIOJTHSATH MPOCTEUIITNE MOCTPOCHHSI HA MECTHOCTH, HEOOXOIUMBIE B PEaIbHOM JKU3HH.
I'eomeTpuyeckue npeodpa3zoBaHus
Ctpouts Gurypy, CAMMETPUYHYIO TaHHOU (PUTYpEe OTHOCUTEIHHO OCH U TOUKH.
B noBcenHeBHOI :KM3HH ¥ NIPU U3YYE€HHH APYTUX NPeIMETOB:
pacrno3HaBaTh JBUKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE; paclio3HaBaTh CUMMETPUYHbIE (DUTYPHI B
OKpY>KarolleM MUpE.
BekTopbl M KOOPAMHATHI HA IIOCKOCTH
OmnepupoBath Ha 6a30BOM ypOBHE MOHSATHUSIMH BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHUE BEKTOpa Ha
YHCIIO,KOOPJIMHATEl HAa TIUIOCKOCTH; OMNPEAENsATh MNPUOMKEHHO KOOPAWHATBI TOYKH 1O €€
M300paKeHUIO0 HAa KOOPAMHATHOUTIIOCKOCTH.
B noBcenHeBHOM :KN3HM U NIPU U3YYECHUH APYTUX NPeIMETOB:
WCMOJIb30BaTh BEKTOPBHI ISl PEHIEHUs] MPOCTEHINMX 3aJad Ha ONpEeAeieHuEe CKOPOCTH
OTHOCUTEILHOTO JBUKEHUSI.
HcTopust MaTeMaTHKHU
OnuceIBaTh OTAENbHBIE BBIJAIOIIUECS PE3YJIbTAThI, MOJIYYCHHBIE B X0JI€ Pa3BUTHUSA MAaTEMaTUKU KaK
HayK{; 3HaTh MPUMEPbl MAaTEeMAaTHYECKUX OTKPBHITUA M WX aBTOPOB, B CBSI3M C OTEYECTBEHHOW W
BCEMHUPHOM MCTOpPUE; MOHUMATh POJIb MATEMATHKHU B pa3Butuu Poccuu.
MeToabl MATEMAaTHKH

Bri6upath MO AXO QAL M W3yYEHHBI METOA ISl PElIeHUU
M3y4YEHHBIX TUIIOBMATEMATHICCKUX 3aJ1a4; MPUBOIUTH TIPUMEPBI
MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B OKpY’Karollel J1elCTBUTEIbHOCTU
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Y IPOU3BEJICHUSAX UCKYCCTBA.
2. Y4eHuK MoJIy4uT BO3MOKHOCTh HAYYUTCH:

I'eomeTpuueckue Gpurypsl

Onepuposams NOHAMUAMU 2e0MEeMPULECKUX Pu2yp, U3BleKamv, UHMEPNPemuposams u
npeobpazoeviéams UHPOPMAYUIO  02eOMemPUYECKUX ueypax, nNpeoCmasieHHYI0 Ha YepmedHcax,

npUMeHAmMb 2eomempudeckue Gaxkmul  Ons  pewlenus 3aday, 8
mom yucie, Npeononazaruux HecKoIbKo waz08 peuwenus, Gopmyauposams &
npocmeuuux CIyuasx c8oUCmea U NpusHaKku guayp, 00Kazvléams 2eoMempuiecKue yYmeepuHcoeHus,
gnadems CMAHOAPMHOU Klaccupurayuel niocKux @ueyp (mpey2onbHuUKo8 u
Uemvlpéxy20/1bHUKOB).

B noBceHeBHOM KU3HHU M TPU U3YYEHHUH PYTUX MPEIMETOB:

UCnoIbL308aMb ceoticmea 2eomempudeckux gueyp OJ1s pewleHus  3a0a4
NPAKMU4ecKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.

OTHomeHust

Onepuposéamv NOHAMUAMU: PABEHCME0 (Queyp, paeHvle Queypsl, PABEHCMEO MPEY2ONbHUKOS,
napanieibHOCmy NPIMbIX, NEPREHOUKYTISPHOCHL NPIMBIX, Velbl MelCOy NPIMbIMU, NEPREeHOUKYIAD,
HAKIOHHASL, NPOeKyust, nooobue gueyp, noooduvie ueypsi, NOO0OHbIE MPEY2ONbHUKU, NPUMEHAMb
meopemy @Daneca u meopemy O HPONOPYUOHANLHLIX OMPE3KAX Npu  peuwleHuu  3a0ay,
Xapakmepuzo8amy 63aUMHOE PACNONONCEHUE NPAMOU U OKPYHCHOCTU, O8YX OKPYIHCHOCHIEIL.

B noBceaHeBHOI1 ;KH3HH H NPH U3YYeHUH APYTHX NMPeIMETOB:

UCNOIb3068aMb OMHOWEHUS ]I peUleHUs 3a0a, 03HUKAIOWUX 8 PealbHOU HCUSHU.

H3mepennsi u BbIYUCTIEHUS

Onepuposams npeocmasieHuamMu 0 ONuHe, Niowaou, oo6véme Kak eerudyunHamu. I[Ipumensamo
meopemy Ilughacopa, ghopmynvl niowaou, 06véma npu peuwteHuy MHO2OWA208bIX 3a0a, 8 KONMOPbIX
He 6ce OaHHble NPeOCMAsieHbl S6HO, d MPeOYIOm GbIYUCIEHUl, ONepuposams 0Oojee WUPOKUM
KOIUYecmeom hopmyn Onunsl, niowaou, 00vEma, 8bIYUCTAMb XAPAKMepUCMuKy KoMounayui guayp
(OKpyoICcHOCMEN U MHO20V20bHUKOB) GbIYUCIAMb PACCMOAHUA MeXdcOy duaypamu, npumeHsams
mpucoHomempuueckue Gopmynvl Oas GbIYUCIEHUU 6 00lee CILONCHbIX CAVYASX, NPOBOOUND
BbIYUCTICHUSI HA OCHOBE PABHOBETUKOCMU U  PABHOCOCMABIEHHOCMU, NPOBOOUMb  NPOCMble
BbIUUCTICHUSL HA 0OBEMHBIX Menax, QOopMyIuposams 3a0ayu HA GblYUCACHUe ONUH, NIoWadel u
00EM08 U peuamsp ux.

B noBceHeBHOM KU3HHU M TPU U3YYEHHUH PYTUX NPeAMETOB:

nPOBOOUMb BbIMUCLEHUSL HA MeCMHOCMU, NPUMEHAMb (OpMYIbl NPU BbIYUCTIEHUAX 6 CMENHCHBIX
VUEOHBIX NPEOMEMax, 8 OKPYICArouetl OeticCmeumenrbHOCHuU.

I'eomeTpuUecKkue NOCTPOEHUsI

H3zo6pascams 2eomempuieckue Queypvl  no  mekcmosomy u
CUMBOTILHOMY ONUCAHUIO, C80O0OHO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECIOHCHBIX
CYHAsIX, GLINOIHAMb nOCMpOeHUss ~ MPeYeoNbHUKOS,  NPUMEHSIMb  OMOeNbHble  MEemobl
NOCMPOEHUN YUPKYIeM U JUHEUKOU U NPO8OOUMb Npocmeliuue Uccied08aHUs YUCIad peueHutl;
uzobpascambmunosvie  NIOCKUE Queypvl  u obvemuvie  mena c
NOMOWBIONPOCENUUX KOMNLIOMEPHBIX UHCMPYMEHMO8.

B noBceiHeBHOM KU3HHU M TPU U3YYE€HHUH PYTUX MPEAMETOB:

BbINONHAMb NpOCMelue NOCMPOEHUsL HA MECMHOCMU, He0OX00UMble 8 PealbHOUNCUSHU,
OYeHUBAMb Pazmepbl PedbHblX 00BEKMO8 OKPYHCAIOUe20 MUpA.

IIpeoOpa3oBanus

Onepupoeamv noHamuem 08UNCeHUs U npeoopa308anusi No0ooUs, 61adems NPUEMAMU NOCTNPOEHUS
@ueyp c ucnonvzosanuem 08UNCEHUL U NPeOOPA308AHULI NOOOOUSL, NPUMEHAMb NOJYYEeHHble 3HAHUSA U
ONbIM NOCMPOEHULL 8 CMENHCHBIX NPEOMEMAx U 6 peaibHbIX CUMYAYUAX OKPYAHCAIOUWe20 MUpd,
cmpoums  Gueypy, nooooOHYIO OAHHOU, NOAL308AMbCSA CEOUCMBAMU NOO00US O 0OOCHOBAHUSA
ceolicme ueyp, NpUMeHAmMb CEOUCMBA OBUICEHUL O] NPOBeOeHUss NPOCmeluux 000CHOBAHUL
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ceoticma guzyp.
B noBceaHeBHOI1 ;KM3HH H NPH U3YYeHUH APYTUX NMPeIMETOB:
NPUMEHAMb CBOUCMBA OBUNCEHULL U NPUMEHIMb N0000Ue OJis1 NOCMPOEHUIL U BbIYUCTIeHUIL.
BekTopbl M KOOPAMHATHI HA JIOCKOCTH
Onepupoeamv NOHAMUAMU 6EKIMOP, CYMMA, PA3HOCHb 8eKMOPO8, NPOU3BedeHUe 8eKmopa Ha YUco,
Veon Medcoy BeKMopamil, CKAIAPHOe NPOU3BEOCHUE BEeKMOPOs8, KOOPOUHAmMbl HA NIOCKOCHIU,
KOOpOUHAmuvl  6eKmMopa, 6bINOJIHAMbL OeUCmeUs HA0 6eKmopamu (Clodcenue, ebluumanue,
VMHOJICEHUE HA YUCTIO0), BLIYUCTAMb CKAIAPHOE NPOU3BeOeHUe, ONpedeisimsb 8 NPOCMetux CLyyasx
Veon mexncoy 6eKmopamiu, 6bINOJHAMb PA3I0NCEHUe eKmopd HA COCmasigiowjue, NPUMEeHAmMs
NOIYYeHHbLE 3HAHUS 8 (YU3UKe, NOIb308AMbCI POPMYIOU BIYUCTEHUSL PACCIMOSAHUSL MEHCOY MOUKAMU
N0 U36ECMHBIM KOOPOUHAMAM, UCHONb308AMb YPAGHEHUs (ueyp Olsl peuleHus 3a0ay, NPUMeHIMb
BEKMOPbL U KOOPOUHAMbL OJIsL PEULEHUSL 2eOMEMPUYECKUX 3a0ad HA BbIYUCTEHUE OJIUH, Y2l08.
B noBceHeBHOM KU3HH M TPU U3YYE€HHUH IPYTUX MPEIMETOB:
UCNONIb3068aMb NOHAMUSL BeKMOPO8 U KOOPOUHam OJis pewleHuss 3a0ay no @Qusuxe, eeocpagpuu u
opyaum yuyebHbIM npeoMeman.
Hcropust MaTeMaTHKH
Xapaxkmepuzoeamuv 6K1A0 8blOAIOWUXCA MAMEMAMUKOE 8 PA36UMUe MAMEMAMUKU U UHBIX HAYYHBIX
obnacmeil; NOHUMAMb POb Mamemamuxu 6 pazeumuu Poccuu.
MeTtoabl MAaTeMATHKH
Hcnonv3zys UBYYEHHbIE  MEemOoObl,  NPOBOOUNDb OOKAZAMENbCMEO, BbINOJHAMb
onpogepoiceHue;  8blOUPAMb  U3VUEHHble ~ Memoobl U UX  KOMOuHayuu — Ons  peulenus
Mamemamuyeckux 3a0au;
UCNONL306AMb MaAMeMamuyeckue 3Hauus Ol ONUCAHUA 3AKOHOMepHOCmel 8
OKpydHcaloujeti 0elUcmeUumenbHOCMU U NPOU3BEOCHUSX UCKYCCMEA, NPUMEHAMb — npocmetiuue
npocpammusie cpeocmea U INEKMPOHHO-KOMMYHUKAYUOHHBIE — CUCTEMbL npu
pewenuu Mamemamuyeckux — 3a0au
IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IMPOT'PAMMBI YYEBHOI'O KYPCA
«BEPOSATHOCTh U CTATUCTHUKA» HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOEHHs MporpamMmbl y4deOHOro Kkypca «BeposTHOCTh u
CTaTUCTUKA» XapaKTEPU3YIOTCS:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBJIEHUEM MHTEpECA K MPOLIJIOMY U HAaCTOALEMY POCCUHCKON MAaTeMaTUKH, IEHHOCTHBIM
OTHOILIIEHUEM K JOCTHIKEHMSIM POCCUICKUX MAaTEMATUKOB U POCCUICKON MaTEMAaTHUYECKOM LIKOJIBI, K
HCIOJIb30BAaHUIO 3TUX JOCTHKEHUM B IPYTUX HayKax M MPUKJIAJHbBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEH TpakJaHWHA M pealM3aldd €ero Ipas,
MPEJCTaBICHUEM O MaTeMaTHYECKMX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
MPOIIeAYp TPaKIaHCKOTO OOIIecTBa (HampuUMep, BHIOOPHI, OMPOCKHI), TOTOBHOCTHIO K OOCYXKIEHHUIO
ATUYECKHUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHH HAayKH, OCO3HAaHUEM
BaKHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIIUTAHHE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE B PEIICHWU MPaKTUYECKUX 3a/Jady MaTeMaTU4YecKOoil
HaIpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTE€MaTH4YeCKOro OOpa30BaHMs Ha MPOTSHKEHUU Beel
KHU3HU JUIS YCIEIIHOM MpOo(ecCHOHATbHONW IesITEeNbHOCTH U PAa3BUTHEM HEOOXOAMMBIX YMEHHH,
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OCO3HAaHHBIM BBIOOPOM U MOCTPOCHHEM HMHIUBUAYaTbHOW TPACKTOPHUU OOpa30BaHUS W KU3HCHHBIX
IUIAHOB € YYETOM JIMYHBIX HHTEPECOB M OOMIECCTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY W OSCTETUYECKOMY BOCIPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 3aja4, PEIICHUH, PACCYKICHHH, YMEHHUIO BHJECTh MAaTEMAaTHYSCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOT0 MO3HAHUS:

OpUEHTAIMECH B JEATCIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeEJIOBEKa, MPUPOABI W OOIIECTBa, ITOHHUMAaHHUEM
MaTEeMaTHYECKOH HAyKM Kak c@epbl YeJOBEYSCKOH JCSITeIbHOCTH, JTaloB €€ pa3BUTHA U
3HAYUMOCTHU IS Pa3BUTHS [UBUJIM3AIUHU, OBJIAJICHUEM SI3BIKOM MATEMAaTUKH W MaTeMaTHYEeCKOU
KyJIbTYpOH Kak CpEACTBOM I[IO3HAHUS MHpA, OBJIAJCHUEM MPOCTEHINMMU  HaBBIKAMU
HCCIICIOBATEIILCKOM IeITEeIbHOCTH;

6) ¢usuueckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPHI 310POBbSI U IMOIHOHAIBLHOTO
os1aromostyums:

TOTOBHOCTHIO NMPUMEHSITh MAaTEMaTHUYECKHC 3HAHHS B MHTEPECaX CBOCTO 3JI0POBBS, BEIACHHS
3I0pOBOro oOpa3za KH3HU (3J0POBOE IMUTAaHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHH M OTABIXA,
perynsipHasi (u3M4YecKass aKTHBHOCTH), C(OPMHPOBAHHOCTHIO HABBIKA PEQIICKCHUHU, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO XKe MpaBa APYroro 4eioBeKa,

7) 3K0JI0THYEeCKOe BOCTIUTAHME:

OpHEHTAIlMe Ha NPUMEHCHHE MaTeMaTHYECKMX 3HAHUM JUIs pelleHHs 3amad B 001acTh
COXPaHHOCTH OKpYJKAaloIIeW Cpelbl, IUIAHUPOBAHUS TIIOCTYIIKOB M OIIGHKH HMX BO3MOKHBIX
MOCIIEACTBUMA I OKPYKAIOMIEH CpeIbl, OCO3HAHWEM TJI00AIBHOTO XapaKTepa SKOJOTHYCCKHUX
poOJIeM U IyTeH UX perieHus;

8) ajanTanus K U3MEHAIOIMMCS YCJIOBHAM COIHAILHON U MPUPOAHOIi cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJOBHSIX HEOIMPENeIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITETCHTHOCTH Yepe3 MPAKTUYCCKYIO JIEeATEIBHOCTh, B TOM YHCJIC YMCHHE YYUTHCA y IPYTHX
JOJIeH, MpuoOpeTaTh B COBMECTHOH JEATEIHHOCTH HOBBIC 3HAHUWS, HABBIKM W KOMIICTCHIIMH W3
OTIBITA JIPYTHX;

HE00X0IMMOCThIO B (DOPMUPOBAHMU HOBBIX 3HAHUM, B TOM 4Hcie (OPMYyIUPOBATH HUIEH,
MOHSATHSI, TUIOTE3bI 00 OOBEKTaX W SBJICHHUSX, B TOM YHCJIC PAaHEC HEH3BECTHBIX, OCO3HABAThH
JIePUIUTHI COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHHUMATH CTPECCOBYIO CHUTYAIHIO
KaKk BBI30B, TpeOYIOIUNA KOHTpPMEp, KOPPEKTUPOBAaTh MPUHUMAEMbIE pEHICHUS W JIeUCTBHUSA,
(OopMyIIMPOBATh U OIICHUBATH PUCKH U ITOCJICICTBUS, (POPMUPOBATH OIIBIT.

METAINPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBbIC YHHBeEPCAJIbHbIC YUeOHbIC el CTBUS

ba3oBble JJornueckue AeMHcTBHA:
® BBIIBIATH M XapaKTEpU30BaTh CYIIECTBEHHBbIC NPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHSATUN, OTHOIIEHUHA MEXIY TOHATHIMH, (OPMYIUPOBATH OINPEIACICHUS TOHITHH,
YCTaHABIIMBATh CYIICCTBEHHBIN MpU3HAK KiaccH(PUKaluu, OCHOBAHUS I OOOOIICHUS M
CpaBHEHUs1, KpUTEPUU TPOBOJUMOTO aHAIH3A;
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BOCIIPUHUMATh, (OPMYIUPOBATh U MPEOOPa3OBHIBATh CYXKIACHUS: YTBEPAUTEIbHBIC U
OoTpHULaTeNIbHbIE, AMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISBJISTh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TPOTHBOpeurs B (hakTax,
JNAHHBIX, HAONIONEHUSX W YTBEPXKIEHUSX, MpejiaraTh KPUTEPUU [UIsl  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIL;

JieNlaTh BBIBOJBI C HCIIOJNB30BAHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HMHIYKTHUBHBIX
YMO3aKIIYeHUH, YMO3aKIIOUeHUH IO aHAJIOTHH;

pa3buparh J0Ka3aTelbCTBA MAaTEeMAaTHUYECKUX YTBEP)KICHHUH (MIpsiMble U OT MPOTHUBHOIO),
MPOBOANTHh CaMOCTOSITEIBHO HECIIOKHBIE JIOKA3aTelhCTBA MaTEMaTHYEeCKHX (DaKTOB,
BBICTpaWBaTh apPryMEHTAIUI0, TMPUBOJUTH MPHUMEPhl U KOHTPIPUMEPHI, OOOCHOBHLIBATH
COOCTBEHHBIE PACCYKICHNUS;

BEIOMpATH CIIOCO0 pelieHus y9eOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXO AN ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBrble ucciienoBaTebLCKue AeiCTBHSA .

WCIIOJIB30BaTh BOIMPOCHI KaK HMCCIICIOBATEIbCKUI WHCTPYMEHT MO3HAHUS, (HOpMYIHUPOBAThH
BOTIPOCHI, (UKCUPYIOIIKUE TPOTUBOPEYHE, IPOOJIEMY, CaMOCTOSTEIbHO YCTaHABJIMBATh
HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO MTO3UIUIO, MHCHHC,
MPOBOJIUTh IO CAMOCTOSTEILHO COCTABJICHHOMY IUIAHY HECIIOKHBIA JKCIIEPHMEHT,
HEOOJIBIIIOE WCCIICAOBAHNE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEeKTa,
3aBHCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOSITENILHO (OPMYJIMPOBATH OOOOIICHHSI M BBIBOJBI IO PE3yJIbTaTaM IPOBEAEHHOTO
HAOJIIOZICHUS, HCCIICJIOBAHMsI, OICHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OILEHNUIH;

IIPOrHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCA, a TAKKE BBIABUIATH IMPEAMOIOKCHHS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEAOCTATOUYHOCTh U M30BITOYHOCTh MH(OpPMAIMM, JTAHHBIX, HEOOXOAMMBIX IS
pelIeHns 3a/1auu;

BbIOMpPATh, aHATU3UPOBaTh, CHUCTEMAaTU3UPOBAaThb M HWHTEPIPETUPOBATH HHGPOPMALUIO
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

BbIOMpaTh (QOpMy NpeAcTaBieHUs WHPOPMAlMU M WUIIOCTPUPOBATh peEIlaeMble 3a/ladyu
CXeMaMH, AMarpaMMaMiy, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLICHMBATh HAAEKHOCTh HHPOPMALMU 10 KPUTEPUSIM, MPEIOKEHHBIM YUUTEIEM WU
c(OpMYJIUPOBAHHBIM CAMOCTOSTEIBHO.

KomMyHHUKaTHBHBIe yHHBepcalbHble Y4eOHbIe JelicTBHA:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXKACHHS B COOTBETCTBHUM C YCJIOBUSAMHM MU LEIIMHU
o0I1IeHus, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX
TEKCTax, JaBaTh MOSICHEHHUS MO XOAY pEIIeHHs 3aJauyd, KOMMEHTHPOBATH MOJyYEHHBIN
pe3yibTar;

B XoJe OOCyXIeHHUs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYKIAae€MOW TeMbl, MPOOIEeMBbI,
pelaeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HALIEJICHHbIE HAa TOUCK PELIeHHs], COIIOCTABISATH CBOU
CYXKJIEHHUS C CYXACHUSMH JPYTHX YYaCTHHKOB JHajora, OOHapyXuMBaTh pa3iuyue u
CXOJICTBO MO3UIIMH, B KOPPEKTHOU opMme popMyTupoBaTh pa3HOITIACHs, CBOU BO3PAKEHUS;
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® IMIPEACTaBIATh PE3yNbTaThl PEIICHUS 3aJadyd, JKCIEPUMEHTA, WCCIEAOBAaHUs, MPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh (opMaT BBICTYIUICHHS € YY€TOM 3a7ad MPE3CHTAUU U
0COOEHHOCTEH ayTUTOPHH;

® TIOHMMaTh W HCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW W HHIUBHIYaJIbHOH pabOTHI mpu
peleHrH y4eOHBIX MaTeMaTHYECKHX 3a71ay;

® [PUHUMATH IIeJTb COBMECTHOW JESTEIBHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacnpenensiT BUABI padoT, JTOTOBapUBATHCS, OOCYXIaTh MPOLECC W PE3yJIbTaT
paboTbl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJICH;

® yYyacTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYXIeHHS, OOMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI U JPYTHE), BBIIOIHATH CBOKO YacTh paOOThI M KOOPAMHUPOBATH CBOU JICHCTBUS C
JIPYTUMH 4YICHAMH KOMaHJbI, OIEHHBATh KaYeCTBO CBOETrO BKJaJa B OOMIMIA MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PerJIHTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelCcTBUA

Camoopranuszaums:
® CaMOCTOSITEIIPHO COCTAaBIIATh IUIAH, AJITOPUTM PEHICHHS 3a7add (WM €ro 4acTh), BRIOMPATh
crocod pemieHUs ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMAIIUU.
CaMOKOHTPOJIb, SMOLMOHAIbHBIH UHTE/JIEKT:
e BIAACTh CHOCOOAMM CaMOIPOBEPKH, CAaMOKOHTPOJS Ipolecca W pe3yiabTaTa pelieHus
MaTEeMaTHYCCKOH 3a1a4mu;
® [pPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPHU PELICHUHU 3a0a4l, BHOCUTH
KOPPEKTUBBI B JCATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HaWJIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYAHOCTEN;
® OIECHHUBAaTh COOTBETCTBHE PE3YyJbTaTa ACATEIBHOCTH IOCTABICHHON LIEIH W YCIOBUSM,
OOBSCHATh MPUYHMHBI JTOCTHIKEHUS WU HEJOCTHKEHHS 1€, HAXOIWTh OIIMOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJBbTATHBI

K konny oOyuenus B 7 kJacce o0OydaroUIuiics TMOJYyYUT CJeIylOIUMe IMpeaAMeTHbIe
pE3yJIBTaThI:

Yurate uHpOpMaIUIO, PEACTABICHHYIO B TabIUIaxX, Ha JUarpammax, NpeAcTaBisATh JaHHbIE
B BHUJE Ta0IMIl, CTPOUTH JUarpaMmbl (CTOJOMKOBBIE (CTOJIOYATBIE) W KPYTOBBbIE) 1O MaccHUBaM
3HAYEHUU.

OnwuceIBaTh U UHTEPIPETUPOBATH PeaTbHbIE YUCIOBBIE JaHHBIC, IPEACTAaBICHHbIE B TAOIHUIIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonp3oBaTh s ONUCaHWS JAHHBIX CTAaTHUCTUYECKHUE XapaKTEPUCTHKU: CpeaHee
apupMeTHyecKoe, MeJMaHa, HauOoJbIllee U HaUMEHbIIIee 3HAaUeHUs], pa3Max.

Hmetsb npencTaBieHue o cay4aiHOM U3MEHYMBOCTH Ha MpUMeEpax 1eH, GU3NYECKUX BEIUYHH,
AHTPOIIOMETPUUECKUX JTaHHBIX, UMETh MPE/ICTABICHHE O CTATUCTUYECKON YCTONYUBOCTH.

K xonmy oOydenuss B 8 KkJjacce o0Oy4aromuiiCs TOJYYHT CIEAYIONIME TPEIMETHBIE
pE3yJIbTaThI:
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W3Bnekatrs 1 mpeoOpazoBbiBaTh MHGOPMAIMIO, MPEICTABICHHYIO B BUJE TaOJMII, TUarpamwm,
rpaduKoB, MPEICTaBIATh JaHHBIE B BUJIE TAOIHII, JUarpamMmm, rpadukos.

OrnuceIBaTh J1aHHBIE C MOMOIIBIO CTATUCTMYECKUX MOKa3aTeNed: CpeJHUX 3HAYECHUH U Mep
pacceuBanus (pa3max, JUCIEPCHs U CTAaHIAPTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThI YMCIOBBIX 3HAYEHHWI U YaCTOThl COOBITUM, B TOM YHUCIE MO pe3yiabTaTam
W3MEPECHHH 1 HAOJIOICHUH.

HaxomuTh BEpOSTHOCTH CIIYYailHBIX COOBITHI B OIBITAaX, 3HAS BEPOSTHOCTU AJIEMEHTAPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH JICMEHTAPHBIMU COOBITHSIMH.

Hcnonb3oBath rpaduueckue MoOJAEIH: JAEPEBO CIy4alHOTO JKCHEPUMEHTA, JUarpaMMbl
Dilniepa, ynucaoBas npsiMas.

OnepupoBarh TMOHATUSIMH: MHOECTBO, MOJMHOXECTBO, BBINOJHATH OMNEpAlMK  HaJ
MHOXKECTBaMHU: OOBEAMHECHHE, TEPEeCEYCHHE, IOIMOJIHCHUE, MEePEUYHCIATh DIIEMEHThI MHOXECTB,
MPUMEHSITh CBONCTBA MHOXECTB.

Hcnonb3oBath rpaduueckoe npeacTaBlIeHUE MHOKECTB M CBA3CH MKy HUMU ISl OMHCAHUS
MIPOIIECCOB U SIBJICHUI, B TOM YHUCJIE MPU PEIICHUH 3a7a4 U3 APYTUX yU4eOHBIX MPEAMETOB U KYpPCOB.

K xonmy oOydeHuss B 9 KkJjacce O0Oy4arolmUiCs TOJYYHUT CIEIYIONIME TPEIMETHBIE
pE3yNbTaThI:

W3Bnekars 1 npeodpazoBeiBaTh WH()OPMALIKIO, TIPEICTABICHHYIO B PA3TUYHBIX UCTOYHUKAX B
BHJIE TaOJHII, qUarpamMm, rpaduKoB, MPEACTABIAThH JaHHBIC B BHJIC TAOIUII, TUarpamm, rpadukos.

Pemate 3amaum opraHuM30BaHHBIM MEpeOOPOM BAPUAHTOB, a TAKXKE C HCIIOJIH30BAHUEM
KOMOMHATOPHBIX MIPaBUI U METOJIOB.

Hcnonb30BaTh omucaTelbHbIE XapaKTEPUCTUKH JJIi MACCHBOB UHWCIIOBBIX JAHHBIX, B TOM
YHUCJIe CPEIHUE 3HAUYCHUS U MEPhI pACCEUBAHMUS.

Haxoauth 4acToThl 3HAYEHUH W YaCTOTHI COOBITHS, B TOM YHCIIE IMOJb3YSACh pe3yjbTaTaMu
MIPOBEIEHHBIX H3MEPEHUN U HAOTIOCHHIA.

HaxomuTs BEepOATHOCTH CIIy4aliHBIX COOBITHUI B M3YUEHHBIX OMBITAX, B TOM YHCIIE B OMBITaX C
PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEpUSIX MCHBITAHUWA JI0 TIEPBOTO ycrexa, B
cepusIX UcnbITaHui bepHyu.

Nmetsb npencraBiaeHue o caydyailHON BETMYMHE U O PaclpeieIEHUN BEPOSITHOCTEM.

Nwmets mpenctaBieHne O 3aKoHE OOJBIIMX 4YHMCET KaK O MPOSBICHUH 3aKOHOMEPHOCTH B
CIIy4aifHOM M3MEHUYMBOCTH U O POJIA 3aKOHA OOJIBIINX YUCEN B MPUPOJIEC U OOIIIECTBE.

Conep:xanue yueOHOT0 npeamera
Auaredpa 7-9 kiaccol
Conep:xanue 7 kiaacca(102 4, 3 4 B Henenn10)
1.BbIlpaskeHusi, TOAeCTBa, ypaBHeHHs(224.)UucnoBble BBIPAKEHUS C  IEPEMEHHBIMH.
[Ipocreiimue npeoOpa3oBaHMsl  BBIpRXKEHUNW. YpaBHEHHME, KOpEHb ypaBHEHHs. JIuHeliHoe ypas-

HEHUE C OJHOU nepemMeHHon. Pemenue TEKCTOBBIX 3alad METOJOM COCTaBJICHUS
ypaBHEHNN.CTaTUCTUYECKUE XAPAKTEPUCTHUKH.
OcHoOBHas uelb — CHUCTEMaTH3UpOBaThb M OOOOHIUTH CBEJACHHS O NPeoOpa3OBaHMIX

anreOpanvyecKrX BBHIPAKEHUI U PEellIeHUH YpaBHEHH ¢ O/IHOM MepeMeHHOM.

2. ®ynkuun (11 9)dyskuus, obnacts onpeaeneHus GyHKIMU. Beruncnenue 3HadeHU QyHKIMN
mo ¢opmyne.l'pabuk ¢yakuun. [Ipsmast mponoproHaTbHOCTS U ee Tpaduk. Jlunelnas GyHkus
u ee rpapuk. OCHOBHas LeNb — O3HAKOMHUTH YYAIIUXCSA C BAXHEWIIMMU (PYHKIIMOHAIBHBIMU
MOHATUSIMH U ¢ TpaduKaMy MPsIMON TPOMOPLUUOHATIBHOCTH U JIMHEHHON (pyHKIIMK 0o01Iero Buaa
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3.Crenenb ¢ HatypaabHbIM nmoka3zateaem (11 u.)CreneHnb ¢ HaTypaldbHBIM MOKa3aTeleM U €e
cBoiictBa. OqHouneH. DyHkMU.OCHOBHAas Ielib — BBIPA0OTaTh YMEHUE BBIINOIHSITH JEHCTBUS
HaJ[ CTENIEHSIMU C HATypaJIbHBIMU MTOKa3aTeJISIMHU.

4. Muorowienbl (17 u.)

Muorounes. CiioxeHue, BBIMUTaHUE U YMHOKEHUE MHOTOWICHOB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOUTeNH. OCHOBHas Ielib — BbIPAa0OTaTh yMEHHUE BBHINOJHATH CIIOKEHHE, BbIUMTAHUE,
YMHO>XEHHE MHOTOWJICHOB U Pa3JI0KeHUE MHOTOUJICHOB HA MHOXKHUTEJIH.

5.®@opMyJibl COKpaNIeHHOTo YMHOKeHus1 (194.)

Qopmyisl  (a £ b)’ = a® + 2ab+b?,  (a + b)*= 4® £ 3ab+ 3ab® £ b%(a £ b) (@°+ abt+ b)) =4’ £
b3.HpI/IMeHeHI/Ie dbopMyNT COKpAIIEHHOTO YMHOXEHHSI B MPEOOpPa3OBaHUSAX BhIPAKEHUH.
OcHOBHas 1elb — BeIPAOOTATh YMEHHE MPUMEHATH (DOPMYIIBI «COKPAIICHHOTO YMHOXKEHUS» B
MpeoOpa30BaHUAX 1IENIbIX BHIPAKEHU B MHOTOWICHBI U B PAa3JI0KEHUH MHOTOYJICHOB Ha MHOKUTEIH
6. Cucrembl TuHeHHBbIX ypaBHeHnuii (164.)

Cucrema ypaBHeHMH. Perienue cuctemsl JByX JTUHEHHBIX YPAaBHEHUN C ABYMSI IEPEMEHHBIMHU U €T0
reOMETpUYECKast MHTepIipeTalus. Pelenne TeKCTOBBIX 3a7a4 METOJOM COCTABJICHUSI CUCTEM.
OcHOBHAas LeIb — O3HAKOMHUTH YYAIIUXCS CO CIIOCOOOM PEIICHHUs CUCTEM JIMHEWHBIX YpaBHEHUN
C IBYMSI IEPEMEHHBIMH, BBIPA0OTATh YMEHHE PEIIaTh CUCTEMbl YPaBHEHUM U MIPUMEHSTh UX MPHU pe-
IIEHUH TEKCTOBBIX 337]a4 C IMOMOIIBI0 YpaBHEHUN

IoBTOpEnue (6 4.)

Conep:xkanue 8 kinacca(102 4, 3 4 B Hexe110)

1. PaumnonanbHbie apoou (239)
Panmonansnas npo0b.  OcCHOBHOE CBOMCTBO JApoOu, cokpamieHue apooOeil. ToxxnecTBeHHbIE

npeoOpa3oBaHusl paIMOHATBHBIX BbIpakeHWH. QDyHKkuuuy = —u ee rpapuk.OCHOBHAa S LeENb
X

— BBIpAabOTaTh yMEHUE BHITIOIHATH TOXK/IECTBEHHBIE TPE0OPa30BaHuUs PAIMOHAIBHBIX BBIPAKEHHIA.
2. KBagpaTubie kopuu (194)

[Tonsitue 00 MppammoHanbHbIX yuciaax. OOIIKMe CBeIeHUs O JCUCTBUTENBHBIX YKciax. KBanpaTHbIit
KopeHb. [loHATHE O HaxOXJEeHUM MNPUOIMKEHHOrO0 3HadeHUs KBaapaTHOro kopHs. CBoiicTBa
KBaJIpaTHbIX KOopHel. [IpeobpazoBanus BbIpak€HUH, cCoJEepKaluX KBaapaTHble KopHU. DyHKIUA Y
=\x, ee CBOIiCTBA 1 rpa¢puk. OCHOBHAaS LEJIb — CUCTEMAaTU3UPOBATh CBEIEHUS O PALIMOHAIBHBIX
yycliaXx M JaTh MpeAcTaBiIeHHEe 00 UpPpAlMOHAIbHBIX YMCIAX paCHIMPUB TEM CaMbIM IOHSTHE O
qucie; BbIpadOTaTh YMEHHE BBINOJIHATH NMPeoOpa3oBaHUs BBIPAXKEHUH, COAEp)KAMX KBaJpaTHbIC
KOpHU.

3. Ksanparnsbie YPaBHEHUA (219)
KBanpatHoe ypaBHeHue. @opmysia KOpHEH KBaJIpaTHOrO YpaBHEHHH. PelleHHne paimoHaIbHbBIX
ypaBHeHUH. Pemenue 3amay, NpUBOAAIIMX K KBaJpaTHBIM YPaBHEHHUSAM U IPOCTEHIIUM
palnoHaIbHbIM ypaBHEHUSIM.OCHOBHAaS 1Ledb — BbIPa0OTaTh YMEHHUS peniarbh KBaJpaTHbIE
YPaBHEHUS U IIPOCTEUIINE PALIMOHAIIBHBIE YPABHEHMS U IPUMEHATh UX K PELICHUIO 3a1a4.

4. HepaBenctBa (204)

UucnoBble HepaBeHCTBA U MX CBOWCTBA. IlowIeHHOE CIOKEHHE M YMHOXXEHHUE YHCIOBBIX
HepaBeHCTB. [lorpemHocts W TOYHOCTH MpHOMMKEeHUA. JIMHEHHbIE HEpaBeHCTBA C OJHOM
IIEPEMEHHON M uX cucTeMbl.OCHOBHAS 1elb — O3HAKOMHUTH YYalIUXCi C IPUMEHEHHE
HEPAaBEHCTB JUISl OLIEHKM 3HAuYeHUW BbIpaXXEHHWH, BbIpaOOTaThb YyMEHHE peularh JUHEHHbIE
HEPaBEHCTBA C OJHOU IIEPEMEHHOMN U UX CUCTEMBI.

5. Crenennb c HeJIBIM MmoKasareJjieM. JIeMeHTbI CTATUCTUKH (119)
CreneHb ¢ LeNbIM MOKa3aTesleM U ee cBoiicTBa. CTaHnapTHeIA BUJ uncia. HavanbHble cBeneHus 00
OpraHM3alli CTaTHUCTHUYECKUX uccienoBaHuii. OcHOBHas Ledb — BbIpadOTaTh yMEHHE
NPUMEHSATh CBOMCTBAa CTENEHH C IIeNbIM IIOKa3aTeleM B BBIYMCICHHMAX M MpeoOpa3oBaHUsX,
chopMUPOBATH HAYAJIbHBIE MTPE/ICTABICHUS O COOPE U IPYNIUPOBKE CTATUCTUYECKUX.

6. [ToBTOpenue (8 u)
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Conep:xanue 9 kiacca(102 4, 3 4 B Heenn0)

1. CgoiicTBa pynkumii. Kpaaparnunas pynkousa (224)

@ynkiusa. CpoiictBa ¢ynkuuit. KBaaparneiii Tpexunen. PaznoxxeHne KBaJpaTHOTO TpEX4WiIeHa Ha
MHOXUTENH. OyHKIHS ) = ax*+ bx + ¢, ee cBoiicTBa 1 rpaduk. CrenenHas QyHKIuS.

OcHOBHas 1elb — pACHIMPHUTH CBEICHHUS O CBOWCTBaX (PYHKIMH, O3HAKOMHUTH YYaIlIUXCS CO
cBOcTBaMHU U rpaKOM KBaJIpaTUYHOU (PYHKLIHU.

2. YpaBHeHUS M HEPABEHCTBA ¢ 0JIHOI nepeMeHHOM (144)

Lenbie ypaBHeHus. [[poOHbIe pannoHalbHbIE ypaBHeHHs. HepaBeHCTBa BTOPOW CTEMEHH C OJIHOM
IIEpEMEHHON. MeTOo1 UHTEPBAJIOB.

OcHOBHasi 11e7Tb — CUCTEMAaTU3UPOBaTh M OOOOUIUTH CBEIEHUS O PEUICHUH LIETbIX U APOOHBIX
palMoOHANBHBIX YPaBHEHUN C OJHOW  NEPEMEHHOH, COPMHPOBATH YMEHHE pEIIaTh HEPaBEHCTBA
BUA ax+ bx + ¢ >0 wmu ax’+ bx + ¢ <0, rae a<0.

3. YpaBHeHusI 1 HepaBeHCTBA ¢ ABYMs nepeMeHHbIMH (174)

CucreMbl ypaBHEHUI BTOpOM cremneHW. PemieHuwe 3aad ¢ MOMOIIBIO CHUCTEM YpPaBHEHHM n-i
creneHd. HepaBeHcTBa ¢ ABYMs MEPEMEHHBIMU U UX CUCTeMbl.LOCHOBHAs  1elb — BbIPa0OTAThH
YMEHUE PelliaTh MPOCTEHIINE CUCTEMBI, COIEPKALIUE YPABHEHHE BTOPOM CTENEHU C ABYMS IIEPEMEH -
aMU, ¥ TEKCTOBBIE 337]a4M C IIOMOIIbIO0 COCTABICHUS TAKUX CUCTEM.

4.I1porpeccun (154)
Apudmerndeckas U reoMeTpuaeckas nporpeccuu. @opMyIiel 7-20 YI€HA U CyMMBI IEPBBIX HUYJICHOB
nporpeccuu. beckoHeuHo yObIBaromias reomerpuueckas mporpeccus.OCHOBHasE LieIb — JaTh

NOHATUST 00  apudMETHYeCKOH W TEOMETPHYECKOW  MPOTrpecchsik  KaK  YHCIOBBIX
MI0CJIEI0BATENBHOCTAX 0CO00Tr0 BUA.

5.91eMeHTBI KOMOUHATOPUKH " TeOpUuH BepOsATHOCTEH 13 q)
KomOunaTopHoe npaBuiio ymHOxeHus. IlepecraHoBku, pazmernenus, couetanus. OTHOCUTENbHAs
4acToTa U BEPOSITHOCTh CIIy4alHOTO COOBITHS.

OcHOBHas Lelb — O3HAKOMUTD YUYAIIUXCSI C OHATUSAMU I1€PECTAHOBKH, Pa3MELICHUS,COUETaHUS
U COOTBETCTBYIOIIMMH (HOpMyJamMH JJsi MOJACYETAa WX YHCIA; BBECTH TOHSATHS OTHOCHUTEIHLHOU
YaCTOThI U BEPOSITHOCTH CIIy4aifHOTO COOBITHSL.

6.IToBTopenue (21 4)

I'eomerpus
7 kJaace
1. Beenenune
Bo3HukHOBEHHE reOMEeTpUH U3 MPAKTUKU. | 'eoMeTprudeckue GUrypsl 1 Tena.
Onpenenenus, akCHOMbI, TEOPEMBI, CIIEJICTBUS, J0Ka3aTenbcTBa. KoHTpnpuMep
2. HavanbHble reomeTpuYecKne CBeieHus
[Ipocreiiimue reomerpuueckue (Urypsl: mpsimMasi, TOUKa, OTPE30K, Jiyd, yroi. [loHdarue paBeHcTBa
reoMeTpHUECcKuX (Huryp.
CpaBHeHHE OTpe3KOB U yrioB. M3MepeHune oTpe3KoB, AuMHa oTpe3ka. Mi3mepeHue yrios, rpagycHas
Mepa yria.
CMexHBIE M BEpTUKAIbHBIE YIJIbI, UX CBOMCTBA. llepneHanKyIIapHbIE psMBbIE.
OCHOBHAs I €J b — CUCTEMAaTU3UPOBATh 3HAHUS yUYAIIMXCSA O MPOCTEHIINX T€OMETPUUECKUX
¢burypax u ux cBOICTBax; BBECTH IIOHATHE PaBEHCTBA (HUTYD.
B pnanHONM TemMe BBOIATCS OCHOBHBIE T'€OMETPUYECKHE IIOHATHS U CBOWMCTBA IPOCTEUINNX
reoMeTpUyYecKuXx (GUIyp Ha OCHOBE HAIJISAHBIX NPEICTABICHUN ydamuxcs MyreM o00001eHus
OYEBHJIHBIX MJIM U3BECTHBIX U3 Kypca MareMaTuku 1—6 KiIaccoB reoMeTpu4ecKkux (pakToB.
[lonsiTe akcMOMBI Ha HadyaJbHOM JTarne OOy4YeHHsl HE BBOJUTCS, U CaMU aKCHOMBI HE
dopmynupyroTcss B siBHOM Bujie. HeoOxoaumble HCXOTHBIE MOJOXKEHHS, HAa OCHOBE KOTOPBIX
M3Y4al0TCsl CBOMCTBA T€OMETPUYECKUX (PUTYp, TPUBOASTCS B ONKcaTeIbHOU hopMme.
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IIpyHOMNIMAIBHBIM ~ MOMEHTOM — JTaHHOM TEMbl SBJISIETCS  BBEACHUE IIOHATHUS  PABEHCTBA
reoMeTpHUECKUX (PUI'Yyp HAa OCHOBE HAIJITHOTO IIOHATHUS HAJO0XKEHUS.

OnpeneneHHOE BHUMAHUE JODKHO YAEHATHCS HPAKTHUYECKUM IPUIIOKEHUSIM TE€OMETPUUYECKUX
MTOHSATHUH.

3. TpeyrojbHUKH

Tpeyronbnuk. [Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB.

[lepnienaukynsap K npsmMoil. Menuanbl, OMCCEKTPUCHI U BBICOTHI TPEYroJbHHUKA. PaBHOOEIPEHHBIN
TPEYrOJIbHUK U €r0 CBOWCTBA.

3aa4 Ha NOCTPOEHUE C IIOMOILBIO HUPKYJIS U JIMHEHKH.

OcHOBHAaS L1 €1 b — BBECTU IOHATHE TEOPEMBI; BbIPAOOTATh YMEHHUE J0KAa3bIBATh PABEHCTBO
TPEYTrOJIBHUKOB € ITIOMOIIBIO U3YYEHHBIX IIPU3HAKOB; BBECTH HOBBIM KJIACC 33]1a4 — HA IIOCTPOEHHUE C
ITOMOUIBIO HUPKYJIS U JIMHEHKH.

[Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB SBISIOTCS OCHOBHBIM paboO4MM ammapatoM BCEro Kypca
reomeTpuu. JlokasarenbcTBO OOJbIIEH YacTH TEOpeM Kypca M TaKKe pelleHHe MHOTHX 3ajad
IIPOBOAMTCS 1O CIEAYIOIIEH cXeMe: MOUCK PABHBIX TPEYroJbHUKOB — OOOCHOBAHUE UX PABEHCTBA C
IIOMOLIBI0 KAaKOTo-TO IIPU3HAKa — CIEICTBUS, BBITEKAIOUIME M3 PaBEHCTBA TPEYrOJIbHUKOB.
[IppuMeHeHHEe TPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB IIPU PEIIEHUM 3a4ad JaeT BO3MOYKHOCTh
IIOCTENIEHHO HAKaIlJIMBaTh ONBIT MPOBEACHUS J0Ka3aTeIbHBIX paccyxacHui. Ha HauaibHOM 3Tane
U3Y4YEHUS U IPUMEHEHHUs NPU3HAKOB PAaBEHCTBA TPEYTOJILHUKOB IE€JE€CO00pa3HO HCHOIb30BaTh
3aJ1a4M ¢ TOTOBBIMU YEPTEIKAMHU.

4, IMapanejabHble NpsiMbIE

[Ipu3Haky napamieabHOCTH NMPSAMBIX. AKCMOMa MapajuleibHbIX NMpsAMbIX. CBONMCTBA MapalieabHBIX
MPSIMBIX.

S. CooTHOmIEHUSI MKy CTOPOHAMH U YIJIAMHU TPEYroJbHUKA

Cymma yrioB tpeyroiibHUKa. COOTHOLIEHHME MEXJIYy CTOPOHaMHU M YIVIaMU TPEYroJbHUKA.
HepaBeHCTBO TpeyronbHUKa.

[IpssMOyTONBHBIE TPEYrOJBHUKH, MUX CBOMCTBA M IIPU3HAKU paBEHCTBA. PaccTrosHHME OT TOYKHM 10
npsAMoi. PaccrosiHue Mexay NnapajulelIbHbIMUA INpsAMbIMUA. IlOoCTpOeHHE TpeyronbHUKa IO TpeM
JJIEMEHTaM.

OCHOBHas 11 €Jb— PacCMOTPETh HOBBIE MHTEPECHBIE U BaXKHBIE CBOWCTBATPEYTOJIbHUKOB.

B nmaHHOI Teme TOKa3bIBAETCS OJIHA U3 BAXKHEUIINX TEOPEM I'€OMETPUU — TEOpPEMA O CYMME YIJIOB
TpeyrojipHuKka. OHa MO3BOJISIET JaTh KIacCU(UKALUIO TPEYTOJbHUKOB MO Yyriam (OCTPOYroJbHBIH,
NPSIMOYTOJIbHBIN, TYNOYIOJbHBIM), a TaKKe YCTAaHOBUTh HEKOTOpPbIE€ CBOMCTBA M IPU3HAKH
pPaBEHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB.

[lonsiTHe pacCcTOsAHMS MEXAYy NapaJuIeIbHBIMM MPSAMBIMA BBOJWUTCS HAa OCHOBE JIOKa3aHHOM
MIPEABAPUTEIIBHO TEOPEMBI O TOM, 4YTO BCE TOYKH KaKIOW U3 ABYX MApAUICIBbHBIX IIPIMBIX
paBHOYAAJIEHBI OT APYroil MpsMON. DTO MOHATHE UTPAET BAXXHYIO POJib, B YACTHOCTU HCIOJIB3YETCS
B 3a/1a4ax Ha IIOCTPOEHUE.

[Ipu pemieHun 3agad Ha MOCTPOEHHE B / KIIACCE CIEAYET OIPAaHUYMUTHCS TOJBKO BBINOJIHEHHUEM M
OINHCaHUEM MOCTPOEHHsI UCKOMOH (pUTYpbI. B OTAEIBHBIX CIydasx MOXHO IPOBECTU YCTHO aHAIIU3 U
JIOKa3aTeNIbCTBO, a JIEMEHTHI MCCIENOBaHUS JIOJDKHBI NPUCYTCTBO- BaTh JIMIIb TOTAA, KOIZA 3TO
OTOBOPEHO YCIIOBHEM 3aauH.

8 kiace

Ye1pIpexyroJbHUKH. MHOIOYTOJIBHUK, BBINYKJIBII MHOTOYTOJBHUK, 4YEThIpexyrojabHuk. Cymma
YIJIOB BBIMYKJIIOTO MHOTOYTOJIbHUKA. BIIMCaHHBIE W ONMCAHHBIE MHOTOYrOJIbHUKH. lIpaBuibHbIE
MHOroyroiasHUKH. Ilapannenorpamm, ero cBoicTBa U npusHaku. IIpsMoyronsHuk, kBajapar, pomo,
UX CBOMCTBa M npu3Haku. Tpanenus, cpeaHss IUHUS Tpaneluuu, paBHoOeapeHHas Tpanenus. Ocesas
U LEHTpaJIbHAsi CUMMETPHUSL.

Ilnomans. ITonsTue miomanu MHOroyronbHuKa. [lmomany nmpsMOyronbHUKA, Mapaieaorpamma,
TpeyrojibHUKa, Tpaneuuu. Teopema ITudaropa.
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Ilono6ubie TpeyrojabHUKU. I[logoOuHble TpeyronpHuku. [Ipu3HakM TOAO0MS TPEYrOJBLHUKOB.
[TpumeHeHne MoAOOMs K J0Ka3aTENIbCTBY TEOpeM M pelieHuto 3afad. CHHYC, KOCHHYC U TaHI'€HC
OCTPOTO yTJila IPSIMOYIOJBHOIO TPEYrOJIbHUKA.
OxpyxHOCTb. B3aumHOEe pacnosokeHue npsMon U oKpykHocTH. KacarenpHas K OKpYKHOCTH, €€
CBOMCTBO M IpHU3HAaK. L{eHTpasbHBIM ¥ BIMCAHHBIM YIJIbl, BEJIMYMHA BIMCAHHOIO YIJIA, PABEHCTBO
KacaTelbHbIX, IPOBEIACHHBIX U3 OOHOW TOYKH. METpHYECKHME COOTHOLIEHUS B OKPYKHOCTH:
CBOMCTBA CEKYIIMX, KacaTelbHbIX, XOpA. OKpYKHOCTb, BIIMCAHHAS B TPEYTOJIbHUK, U OKPYKHOCTb,
ONMCaHHAas OKOJIO TPEYrojbHUKA. BrucaHHbIE M ONHMCAaHHBIE YETBHIPEXYTOJBHUKHM. BrucaHHbIE H
OIMCAHHBIE OKPY>KHOCTH IPABUJIBHOIO MHOT'OYTI'OJIbHHKA.
9 kJaace
BBoanoe nosropenne Bekropsl. Meroa KoOopauHAaT.
ITonstue BexkTopa. PaBeHCTBO BekTOpOB. ClI0KEHHME W BBIYMTAHHUE BEKTOPOB. Y MHOXKCHHME BEKTOpa
Ha uyucio. PasnoskeHue BekTOpa IO JIBYM HEKOJUIMHEApHBIM BekTtopam. KoopaunaTel BekTOpa.
IIpocreimue 3a1auu B KOOpAUHATAX. Y PaBHEHUS OKPYKHOCTU M IpAMOM. [IpuMeHeHne BEKTOpOB U
KOOPJAMHAT IIPU PELICHUN 3a/1a4.
Ilenb: HayuyuTh OOydYarolMXcs BBINOJHATH JEHCTBUA HaJ BEKTOpaMM KaK HalpaBiICHHBIMU
OTpE3KaMH, YTO BaXKHO JJIsI MPUMEHEHHS BEKTOPOB B (DM3UKE; MO3HAKOMHUTH C HCIIOJIE30BAaHHEM
BEKTOPOB U METOJIa KOOPAMHAT IPU PEIIEHUN N€OMETPUUECKHX 3a1ad.
BekTop omnpezensercs Kak HalpaBlICHHBIM OTPE30K M JIEMCTBHS HAJ BEKTOPAMH BBOJSTCS TaK, KaK
3TO NPUHATO B (QU3MKE, T. €. KaKk ACHCTBHUS C HaNpaBlICHHbIMU oTpe3Kamu. OCHOBHOE BHUMaHME
TOJDKHO OBITH yJeNIEHO BBIPAOOTKE YMEHHH BBINOJHATH ONEpAalMy HaJ BEKTOpaMH (CKJIaIbIBaTh
BEKTOPBI 110 MPaBUJIaM TPEYTOJIbHUKA U IIapajuIeIorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTH JIBYX
JTAaHHBIX BEKTOPOB, a TAKXKE BEKTOP, PaBHbII NPOU3BEICHHIO JAHHOTO BEKTOPA Ha IaHHOE YHUCIIO):
Ha npumepax mokasslBaeTcs, KaK BEKTOPbI MOT'YT IIPUMEHSATHCS K PELICHUIO T€OMETPUYECKUX 3a1a4.
JlemoncTpupyercsi 3(G(EeKTUBHOCTh NPUMEHEHUs (HOpMyn Ui KOOPIWHAT CEpPEeIMHBI OTpEe3Ka,
pacCcTosHUSA MEXIy [JBYMS TOYKaMH, YPaBHEHHH OKPYXHOCTH M TIPAMOM B KOHKPETHBIX
reOMETPHUECKUX 33/1a4ax, TEM CAMBIM JIAETCS MPEACTaBICHUE 00 N3yUYEHUHN TE€OMETPHUECKUX (pUryp
C TTOMOIIIbIO METOJIOB areOpshl.
CooTHOlIEHUSI MeKAy CTOPOHAMH M YIJamMM TpeyroibHuka. CkajlspHoe mNpou3BeleHHe
BEKTOPOB.
CuHyc, KOCHMHYC W TaHreHC yria. TeopeMmbl CHHYCOB M KOCHMHYCOB. PelieHue TpeyroJbHHKOB.
CkansipHO€E IPOU3BEIEHUE BEKTOPOB U €T0 IPUMEHEHHNE B TEOMETPUUECKUX 3a]a4ax.
[lenb: pa3BuTh yMeHHE OOY4YaIOIIMXCS MPUMEHSITh TPUTOHOMETPUYECKUI ammapar Mpu peleHUH
F€OMETPUYECKHX 3a/au.
Cunyc u kocunyc no6oro yria ot 0° 1o 180° BBoASITCS ¢ TOMOIIbIO €MHUYHON MOTYOKPY>KHOCTH,
JIOKa3bIBAIOTCSI TEOPEMbl CHHYCOB M KOCHHYCOB M BBIBOJUTCS elle OfHa (opMmyna miomanu
TPEYroJIbHUKH (TIOJIOBUHA ITPOU3BEACHUS ABYX CTOPOH HA CHHYC YIJla MEXJy HUMH). DTOT ammapar
MIPUMEHSAETCS K PELIEHUIO TPEYTOJIbHUKOB.
CkansipHOE TPOM3BENEHNE BEKTOPOB BBOJUTCS Kak B (U3MKEe (MPOU3BEIACHHE ISl BEKTOPOB Ha
KOCHMHYC yIJIa MEXJy HUMH). PaccmaTpuBaroTcs CBOICTBA CKaJspPHOIO TNPOM3BEIEHUS U €r0
IIPUMEHEHHNE ITPU PEIICHNH F€OMETPUYECKHX 3a/1a4.
OcHOBHOE BHHMAaHHE CJeIyeT YAEIUTbh BBIPAOOTKE MPOYHBIX HABBIKOB B TMPUMEHEHUU
TPUTOHOMETPUYECKOTO anmapara py peieHu TeOMETPUIECKUX 3a1ad.
JJIMHA OKPYKHOCTH M ILIOIAAL Kpyra.
[IpaBunbHBIE MHOTOYTOJBHUKH. OKPYKHOCTH, ONMCAHHAs OKOJIO IPABMJIBHOTO MHOTI'OYTOJbHUKA U
BlMcaHHass B Hero. IlocTpoeHue IpaBUIIBHBIX MHOIOYIOJBHHUKOB. JUIMHa OKpy»KHOCTH. Ilnmomans
Kpyra. J[BuxeHue.
IToBTOpEHHE Kypca IVIAHUMETPHHU

COJEP/KAHUE OBYYEHUA

BCpO}ITHOCTB H CTaTUCTHUKA
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7 KJIACC

IIpencraBnenue AaHHBIX B BUE TaOIULL, AUarpamm, rpadukoB. 3arnoiHeHue Tabaul, YTeHUe 1
MOCTPOCHHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYroOBBIX). UTeHue rpadmKoB peatbHbBIX
nporeccoB. M3Bneuenne MHGOpMAIUU U3 AMarpaMM M TaOJHIl, MCIIOJIB30BAaHUE M MHTEPIpETALUs
JAHHBIX.

OmnucarenpHas CTaTUCTHKA: CpelHEe apuU(MeTHdecKkoe, MeIuaHa, pa3Max, HauOosbllee U
HaMMEHbIIee 3HaYeHUs1 Habopa YMCIOBBIX JaHHBIX. [IpruMepsl ciydailHON H3MEHYHBOCTH.

CrnyuailHblli SKCIIEpUMEHT (ONBIT) M cllydaiiHoe coOblTue. BeposTHocTh M uactora. Poib
MaJIOBEPOSITHBIX M NPAKTUYECKU JOCTOBEPHBIX COOBITHMHM B mpupojae M B odOuiectBe. MoHera u
UrpajabHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenenp BepmuHbL. Yucino pédep U cymmapHas CTEICHb BEPIINH.
[IpencraBnenue o cBszHoctu rpada. Llenu n nukisl. Iyt B rpadax. O6xoxn rpada (31IepoB myTh).
IIpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenue 3a1au ¢ noMoIbko rpagos.

8 KVIACC

[IpencraBnenne JaHHBIX B BUJE TAOJUI, TUarpaMM, rpadukos.

MHoXecTBO, 3JEMEHT MHOXECTBa, MOAMHOXecTBO. Omepanuu HaJg MHOXECTBAMMU:
o0beaUHEHHEe, mepecedyeHue, jgonoiHeHue. CBoiicTBa  omepanuil  Hajg  MHOXECTBaMHU:
[IEPEMECTUTENIBHOE,  COYETATEIbHOE,  PACHpEAEIUTENIbHOE,  BKIIOYeHHs.  cmonb3oBaHue
rpaUyecKoro MpeACTaBICHUsST MHOXKECTB JJISl ONKCAaHUS PEAJbHBIX MPOLIECCOB M SIBICHUU, IpU
pelIeHnN 3a1au.

N3mepenue paccenBaHus JaHHbIX. Jlucmepcuss M CTaHAAPTHOE OTKIOHEHHE YHCIIOBBIX
HabopoB. /luarpamMma paccenBaHusl.

DneMeHTapHbIE COOBITUS CirydaiiHOro ombitTa. CirydaiiHble cOOBITHSI. BeposSTHOCTH COOBITH.
OnpITEl C PaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMH CcOObITUAMU. CiyyailiHplii BbIOOp. CBsI3b MeXay
MaJIOBEPOSITHBIMU U TMIPAKTUUECKHU JIOCTOBEPHBIMU COOBITHSIMU B IPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBONICTBa AE€pEBbEB: €IMHCTBEHHOCTb IYTH, CYHIECTBOBAHHWE BHCSYEH BEPILHHBI,
CBSI3b MEXJly YMCIIOM BEpILUH U unciaoM pédep. [IpaBuno ymHoxkeHus. Pemenue 3a1ad ¢ HOMOIIbIO
rpados.

ITpotuBomnonoxHsle coObiTus. uarpamma Ditnepa. OObenHEHHE U TIepeceUeHHe COOBITHH.
HecoBmecTHble coObiTusi. DopMmyna ClIoKEHHsI BEpOsSTHOCTEH. YcioBHas BeposTHocTh. [IpaBuio
ymHoxeHusi. HeszaBucumble coOwiTus. [lpencraBineHue skcrepuMeHTa B BUE JAepeBa. Perienue
3a/lad Ha HaxOXKJEHHE BEPOSITHOCTEH C MOMOILBIO JiepeBa CIy4allHOrO 3KCIEpUMEHTa, JuarpaMmm
Olinepa.

9 KJIACC

[IpencraBinenre naHHBIX B BUAe TaOdMI, AUAarpaMM, rpadukKoB, MHTEPHpPETaLUs JaHHBIX.
UreHue u nocTpoeHue Tadiull, JuarpamMmm, rpaduKoB 10 pealbHbIM JaHHbBIM.

IlepectanoBku u ¢akropuan. Coueranuss u uucio coderaHuil. Tpeyronpauk [lackans.
Pemienue 3a1au ¢ UCMoyib30BaHHEM KOMOMHATOPUKH.

I'eomeTrpuueckass BeposiTHOCTh. CiydailHbIf BbIOOp TOYKM K3 (GUTYpbl Ha IUIOCKOCTH, W3
OTpe3Ka U U3 JIyr'd OKPY>KHOCTH.

Hcneiranne. Yenex u Heynada. Cepust ucHbITaHUM 10 mepBoro ycnexa. Cepusi MCHbITaHUM
bepnymnnu. BepositHOoCcTH cOObITHI B cepuM ucnbITaHUN bepHymu.

CnyuyaiiHass BelMYMHA M pacHpelelieHHe BeposTHOCTel. MaremaTuueckoe OXKUJaHHE WU
mucnepcusi. [IpuMepbl MaTeMaTH4eCcKOro OXXKHUIAHUS KaK TEOPETHYECKOro CpEeIHEro 3HaueHUus
BEIMYMHBI. MaTeMaTHyecKoe OKHUJAHUE U JUCIEPCHUS CIIy4alHOM BEIWYMHBI «UHUCIO YCIIEXOB B
cepuM UCIbITaHuN bepHysum».
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[TonsiTue o 3akoHe OONBIIMX uyHceNl. M3MepeHne BEpOATHOCTEH C MOMOIIBIO YacToT. Pomb u
3HaYEHHUE 3aKOHa OOJIBIINX YKCEN B MPUPOJIE U OOILIECTBE.

TemaTn4eckoe IJIAHUPOBAHHE

7 KkJ1ace
No Conep:xxanue MaTepuaja KoanuectBo
111 7 knace 4acosB
1 Bripaxkenusi, ToxxaecTBa, 22
YpaBHeHust
2 OyHKIIUA 11
CreneHsp ¢ HaTypaJlbHBIM 11
oKa3aresem
4 | MHOTrO4JIEHBI 17
S5 | ®opmynbl COKpAIEHHOTO 19
YMHOXKEHUS
6 | CucreMbl TMHEHHBIX YpaBHEHUIH 16
[ToBTOpEeHUE 6
8 Kiacc
7 PanmonansHbIe 1poOH 23
8 | KBagparHbie KOpHU 19
9 | KBamparHeie ypaBHEHUS 21
10 | HepaBencrBa 20
11 | CreneHb C HEIBIM ITOKA3ATEIEM. 11
DJeMEHTBl CTATUCTUKH
[TosTOpEHUE 8
9 kacc
12 | Kagpatuanast QpyHKIUS 22
13 | YpaBHeHUS 1 HEpAaBEHCTBA 14
C OJTHOM NEPEMEHHON
14 | YpaBHeHus 1 HEpaBEHCTBA 17
C IByMs IEpEMEHHBIMU
15 | Apudmernyeckas u reoMmeTpuyecKas 15
Iporpeccuu
16 | DnemeHTH KOMOMHATOPUKHU 13
Y TEOPUH BEPOSTHOCTEN
[ToBTOpEeHME 21
Uroro 306
I'eomerpus
Ne Conep:xanue maTepuaja KosmuecTBo yacos
1.1 7 knace
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1 | HauanbHble 10
Fe€OMETPUYECKHUE CBEIACHUS

2 | TpeyronbHuKH 17

3 | IapamnensHble MpsIMbIE 13

4 | CooTHOLIEHUsT MEXAYCTOPOHAMU U YTJIaMH 18
TpEyTOJIbHUKA
I[ToBTOpEeHUE 10
8 Kkimacc

5 | UeThlpexyroinbHUKH 14

6 | [lmomamu 14

7 | IlomoOHBIE TPEYTOJILHUKHU 19

8 | OkpyXHOCTB, KpYT 17
[ToBTOpEeHME 4
9 knacc

9 Bekropsl. MeTo1 KoopiuHAT 18

10 | CooTHOLIEHUs MEXI1yCTOPOHAMH U yIJIaMHU 11
TpeyroJbHUKa

11 | JliimHa OKpY>KHOCTU U 12
IUTOIIAJIb KpyTa

12 | Iswxkenue 8

13 | AKCHOMBI F€OMETPHHU,HaYaIbHbIC CBEICHUS 10
CTEPEOMETPHUH
[TosTOpEHUE 9
Hroro 204
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM
Ne ni/m Konrpoubnble IIpakTHyeckue
NPOrpaMMsbl Bcero
padoTshI padoThI
1 [IpencraBnenue JaHHBIX 7
2 OnucarenbHas CTaTUCTHKA 8
3 CrnyuaitHast H©3MEHYHBOCTh 6
4 Beenenue B Teopuro rpadon 4
BeposTHOCTB M yacToTa Ciry4aiiHOro
3) 4 1
COOBITHS
6 O0001menne, cucreMaTH3aIus 3HAHUH 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 5
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8 KVIACC

KonuyecTBo yacos
HaumeHoBaHue pa3iesioB U TeM
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMsbl Bcero
padoTshI padoThI
1 IToBTOpEeHME Kypca 7 kinacca 4
5 OmnucarenpHas craTucTuka. PaccenBanue 4
JAHHBIX
3 MHoskecTBa 4
4 BeposiTHOCTB cityuaifHOTO COOBITHUS 6 1
3) Beenenwne B Teoputo rpados 4
6 Cayuvaiinble COOBITHS 8
7 O0001menue, cucreMaTH3aIus 3HAHUH 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1
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9 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB u
Ne i/ Konrpouabnbsie IIpakTnyeckue
TeM MPOrpaMmMbl Bceero
padoThI padoThI
1 [ToBTOpeHme Kypca 8 kiacca 2
2 DeMeHThl KOMOMHATOPUKH 2 1
3 I'eomeTpuueckasi BEpOITHOCTh 2
4 Ucnbitanus beprynu 3 1
3) CrnyuaiiHast BeTMu4MHa 3
6 O06001eHre, KOHTPOJIb 5 1
OBUIEE KOJIMYECTBO YACOB I1O0 17 1 9
[MPOTPAMME
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