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[IpoekT paboueit mporpammbl 1o ydyeOHOMY mpeameTy «MartemaTuka» (0a30BBIN
ypoBeHb) (mpeamerHas obnacte «MaremaTnka U MHGOpPMATHKa») (Jajee COOTBETCTBEHHO -
IporpaMmMa o MaTeéMaTHKe, MaTeMaTHKa) BKJIIOYAET MOSICHUTENBHYIO 3aIIUCKY, COAEpXKaHUE
00y4eHus1, IUIaHUPYEMBIE PE3YJIbTaThl OCBOEHHUS IIPOIPAMMBI I10 MAaTEMATHKE.

[losicHuTenpHas 3amucKa OTpaXkaeT OOLIME LENM M 33JaYd HU3Y4EHHs] MaTEeMaTHKH,
XapaKTEPUCTUKY MCUXOJOTUYECKUX MPEANOCHUIOK K €€ M3YUYEeHHI0 00Yy4alolUMUCs, MECTO B
CTPYKType ydeOHOro IlaHa, a TaKkKe IMOAXOAbl K OTOOpY Colep)kKaHHus, K OIpPElEICHHIO
IUTAHUPYEMBIX PE3yJIbTaTOB.

Copepxanrie 00y4eHHs paCKpbIBaeT COJIEpKaTENbHbBIC JIMHUU, KOTOPbIE MPEeJIaratoTcs
JUTsL 00513aTEILHOTO N3YUEHHS B K&KIOM KJIacCe Ha YPOBHE CPEIHEro 00Iero oopa3oBaHms.

[Inanupyemble pe3ysnbTaTbhl OCBOEHHS NPOrpaMMbl IO MaTEMaTHKE BKJIHOYArOT
JMYHOCTHBIC, METAIPEAMETHBIC PE3yJIbTaThl 32 BECh MEPHOJ] OOYUCHHUsI HA YPOBHE CPEIHEro
obmiero oOpa3oBaHus, a TaK)Ke NPEAMETHBIC JOCTMXKEHUS OOYYaroIIerocs: 3a Ka)Iblid rof
00yJeHUsI.

[TosicuutenbHas 3amuCKa.

[IporpaMma o MareMaTuke Ha ypOBHE CpeHEro 00111ero oopazoBanus pazpadboTaHa Ha
ocHoBe ®I'OC COO c yuéroM COBpPEMEHHBIX MHUPOBBIX TpPeOOBaHUil, MPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa3oBaHWIO, W TPATUIMN POCCHICKOro oOpa3oBaHus. Peanmsanus
IporpaMMbl 110 MaTeMaThke oOecrnevyuBaeT OBJAJACHUE KIIOYEBBIMU KOMIIETEHIUSMH,
COCTaBJISIIOLMMHU OCHOBY JUIs CaMOPa3BUTHSA M HENPEPBIBHOIO 00pa3oBaHUs, LIEJIOCTHOCTD
OOLIEKYJIBTYPHOT0, TUYHOCTHOTO U NTO3HABATEJILHOTO PA3BUTHSI IMYHOCTH 00YYarOIIUXCS.

B nporpamme 1o MatemMaTHKe YYTECHBI UCH U TOJIO0XKEHHUS KOHIEIIUN Pa3BUTHUS
MaTemaruueckoro obpazoBanusi B Poccuiickoit denepanuu. B cooTBeTcTBUM ¢ Ha3BaHHEM
KOHIENIINK, MaTeMaTH4eckoe o0pa3oBaHUe JOJDKHO, B YACTHOCTH, MPEJOCTABIATh KakI0OMy
oOyuarorieMycsi BO3SMOYKHOCTb JOCTUKEHUSI YPOBHS MaTeMaTHYECKUX 3HAHUM, HEOOXOAUMOTO
JUTSL TaibHEHIIed ycrenHon ®u3Hu B oOuiectse. FIMEHHO Ha pelieHne 3Toi 3a/1a4u HalleJIeHa
porpaMma o MaTeMaTHKe 6a30BOr0 ypOBHSI.

Matemaruka - ONMOPHBIM MpeaMeT JUIs U3YYeHHsS] CMEXHBIX TUCLUIUIMH, YTO AENAeT
0a30ByI0 MaTeMaTHYECKYIO IMOATOTOBKY HEOOXOJUMOM.

[IpakTnueckasi MOJAE3HOCTh MAaTEMAaTUKU OOYCIIOBJIEHA HAJIMYMEM MPOCTPAHCTBEHHBIX
¢opM, KOJIMYECTBEHHBIX OTHOLICHMH, HKOHOMHUYECKMX pPACUYETOB; HEOOXOIUMOCTHIO
MaTeMaTUYeCKUX 3HAHUW B TIOHHMMaHUU TPHUHIMIIOB YCTPONCTBA W HCIIOJIb30BAHUS
COBPEMEHHOM TEXHHKH, BOCIPHUATHS ¥ WHTEpHIpeTanus pa3sHOOOpa3HOH COIMANbHOM,
HPKOHOMUYECKOW HH(pOpMALNK;, MPAKTUYECKUX MPHUEMOB T'€OMETPHUECKUX HW3MEpPEHHH WU
MOCTPOCHUM, YUTEHUSI HHPOPMAIIUH, TPEICTABICHHON B BUA€ TaOIUL, TUarpaMM U rpa@uKoB.

[IpumeHeHne MaTeMaTUYECKOTO CTUIISI MBIIIIEHH S, IPOSBIISIOLIETOCS B ONPEEIEHHBIX
YMCTBEHHBIX HaBBIKAX, MPUEMAX U METOJaX MBIIUICHHS YeJIoBeKa, Impoueccax 00001meHus u
KOHKpETH3alliH, aHaJI13a U CUHTEe3a, KJIacCU(UKALlUY U CUCTeMaTU3alluy, abCTparupoBaHus U
aHAJIOTUH KaK (HOPMHPOBAHHH ANTOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS ¥ BOCIHUTAHHUH
YMEHUN JIeWCTBOBATh IO 3aJlaHHBIM aJITOpPUTMaM, I[O3BOJIAIONIEH COBEPILIEHCTBOBATH
W3BECTHBIE U KOHCTPYUPOBATh HOBBIE. OOBEKTHl MATEMATUYECKUX YMO3AKITIOUCHUHN, TpaBuiIa
WX KOHCTPYHUPOBaHHUS PACKPBHIBAIOT MEXAaHU3M JIOTHUYECKHUX IOCTPOEHHUH, CIOCOOCTBYIOT
BbIpabOTKe yMeHHH (popmynupoBaTh, 00OCHOBBIBATH U JI0Ka3bIBAaTh CYXKJIECHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIICHUE.

OOydeHne MaTeMaTUKe KaK BO3MOXKHOCTb pa3BUTHS y OOYyYaloIIMXCS TOYHOM,
panoHaIbHON U MH(OPMATUBHOMN peun, yMeHusl OTOMpaTh HauboJiee MOAXOASIIHUE SI3bIKOBbIE,



CHUMBOJIMUYECKHE, TIpaduyecKue CpelICcTBa A BBIPAKEHUS CYXKAEGHUH W HarIsIHOIO HX
IIPEICTaBICHMUS.

OOmiee 3HAKOMCTBO C METOJAaMHU MO3HAHUSA JICHCTBUTENBHOCTH, NPEACTABICHUE O
IpeIMETE U METOJIe€ MAaTEMAaTUKH, €r0 OTJIMYMS OT METOAOB €CTECTBEHHBIX M I'yMaHUTApPHbIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHsI MAaTEeMAaTUKU Ui PEUICHHs HAayYHBIX M MPHKJIAIHBIX
3ajja4 KaK He0OXOIMMBbIN KOMIIOHEHT OO0l KYyIbTypHl.

W3yuenne MareMaTHKH CIIOCOOCTBYET 3CTETHMUECKOMY BOCIUTAaHHMIO YEJIOBEKa,
NOHUMAHMIO KpacoThl W U3ALIECTBA MaTeMaTHMYECKUX PACCYKACHUH, BOCIPUATHUIO
reoMeTpUYecKuX (PopM, YCBOCHHUIO U/IeU CHMMETPUH.

[TpuopurerHpiMu nensmu oOyuenus matemaruke B 10-11 kmaccax Ha 6a30BOM ypoBHE
ABJISIOTCA:

dbopMHupOoBaHKHE IICHTPAJIBHBIX MATEMAaTHYECKUX IMOHATUH (YUCIO, BEJIMYMHA,
reoMeTpuueckas (urypa, TmepeMeHHas, BEpPOATHOCTh, (YHKIHUA), OOECIEUNBAIONINX
IIPEEMCTBEHHOCTb U MEPCIIEKTUBHOCTh MAaTEMAaTHUECKOro 00pa30BaHus 00yJaroIuXcs;

[0JIBEICHUE 00Y4JaOLIMXCs Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U
MaTeMaTHKU U OKPYXKAIOIIEro MUpa, MOHMMaHUE MAaTeMaTHKU KaK 4acTU OOLIed KyJIbTypbl
4eJI0BEYECTBA;

pa3BUTHE HHTEJUIEKTYaJIbHBIX U  TBOPUYECKHUX CHOCOOHOCTEH oOydarouuxcs,
MIO3HABATEJIIbHON AaKTMBHOCTH, HCCJIEI0BATEIIbCKMX YMEHUM, KPUTUYHOCTH MBIILJICHUS,
MHTEpEeca K U3YYEHUIO MaTEMaTHKU;

dbopmupoBaHre  (QYHKIMOHAIBHOH  MaTEeMaTH4YeCKOM  TIPaMOTHOCTH:  YMEHHS
pacrio3HaBaTh MaTeMaTHUECKUE aCIIEKThI B PEAJIbHBIX KU3HEHHBIX CUTYALUSAX U IPH U3Y4EHUH
Jpyrux  y4eOHbIX MpPEIMETOB, MPOSABICHHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
(bopMynHpOBaTh X Ha SI3bIKE MATEMaTHKHU M CO3aBaTh MAaTEMaTHUECKUE MOJAEIH, IPUMEHSAThH
OCBOCHHBIM MaTeMaTH4YecKHil ammapar JJisi pelleHHs MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IMOJTY4YEHHbIE PE3yJIbTaThl.

OCHOBHBIMU JIMHUSAMU cojiepkaHus mareMaTuky B 10-11 knaccax sBistores: «Hucna u
BBIYHCIICHUS», «AnreOpa» («Anredpanueckue BBIpAXKECHHUSN», «YPABHEHHUS U HEPABEHCTBAY),
«Hauana MmaremaTtnueckoro ananuza», «l'eomerpus» («l'eomerpuueckue QUrypsl u HX
cBoiicTBay, «M3MepeHne reoMeTpuYecKuX BETUUUHY).

«BepostHOCTE 1 cratuctuka». ConepkareiabHble JUHUM PAa3BUBAIOTCA MAPAJIENIBHO,
KaX/1asi B COOTBETCTBHH C COOCTBEHHOM JIOTHKOM, O/IHAKO HE HE3aBUCUMO OJIHA OT JIPYToH, a B
TECHOM KOHTakTe M B3auMmojeiicTBuu. HMx oO0beAMHSET JIorHYeckass COCTaBISIONIAs,
TPaZMLIMOHHO IPHUCYIlas MaTeMaTHKE W IPOHU3BIBAIOLIAsl BCE MAaTEMATUYECKUE KYpChl H
conepxatenbHbie JuHUA. ChopmynupoBanHoe B PI'OC COO tpeboBaHuE «BIAJICHHE
METOJaMHU  J0Ka3aTelIbCTB, aJIrOpUTMaMU pelIeHus 3aaad, yMeHue (HOpMyIUpoBaTh
OTpezieNieHus, aKCUOMBI M TEOPEMBI, IPUMEHSATH UX, IPOBOUTH JOKa3aTeNbHbIE PACCYKICHUS
B XOJI€ peIlIeHus 3a/1ay» OTHOCUTCS KO BCeM Y4eOHBIM KypcaM, a GOpMHUPOBAHUE JIOTUIECKUX
YMEHUH pacripeiesseTcs o BceM rojaM o0y4eHHs Ha YPOBHE CpelHEro o0Iero oopa3oBaHHmsl.

B cootBerctBrn ¢ ®I'OC COO MaremaTHKa SBISETCS 00s13aTENBHBIM MPEIMETOM Ha
JTAHHOM ypoBHE oOpa3oBaHud. [Iporpammoii Mo mareMaTHKe MpeayCMaTpUBACTCA H3y4deHHE
yuebHoro npenmera «MaTemaTuka» B paMKax TpEX y4eOHBIX KypcoB: «Anrebpa M Hauaia
MaTeMaTUYeCcKoro aHanuza», «l'eomerpus», «BeposatHocTh u cratucTukay. dopmupoBaHue
JIOTUYECKUX YMEHHH OCYIIECTBISETCS Ha MPOTSKEHUH BCEX JIET 00YUEeHUs Ha YPOBHE CPEIHETO
o0uiero oopazoBaHus, a 3JIEMEHTHI JIOTUKH BKIIIOYAIOTCS B COJIEP KaHNE BCEX HA3BaHHBIX BBILIE
y4eOHBIX KypCOB.



OO6miee uncIo 4acoB, pEKOMEHIOBAaHHBIX U1 U3Y4YeHHS MaTeMaTuku - 340 gacos: B 10
kiacce - 170 yacoB (5 yacoB B Henento), B 11 kmacce - 170 yacoB (5 yacoB B HEJEINIO).

[Tnarupyemble pe3yabTaThl OCBOCHHS IPOrPaMMBI IO MaTeMaTHKe 0a30BbIil ypOBEHB Ha
YPOBHE CpeIHEro 001mero oopazoBaHusl.

B pesynbrare m3ydeHus MaTeMAaTHKH Ha yYPOBHE CPEAHETO OOIIEro OoOpa3oBaHHS Y
oOyuaromierocst 6yayT chopMUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI:

1) IPa)XAaHCKOT'O BOCITUTAHMUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMMO3ULMU OOYyYalolIerocss Kak aKTHUBHOIO U
OTBETCTBEHHOT'O YJI€HAa POCCUICKOTO OOIECTBa, MPEACTABICHINE O MaTEMAaTHYECKIX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYp, SIBJICHHI, MPOIEIYpP TPa)JTaHCKOrO 00IIecTBa
(BBIOOPBI, OTIPOCHI U IPYTOe), YMEHUE B3aUMOICHCTBOBATh C COITUAIEHBIMU

WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTHUYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUICKOM I'pak1aHCKON ACHTUYHOCTH, YBOXKEHHUS K IPOLLIIOMY
U HACTOSIIEMY POCCHICKOM MaTeMaTHK{, I[IEHHOCTHOE OTHOIIEHHWE K JAOCTH)KCHUSM
POCCHUHCKMX MaTeMAaTHKOB U POCCHUHCKON MaTeMaTH4YeCKOM IIKOJbI, MCIOJIb30BAaHUE 3TUX
JOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) JTyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HAHHWE [JyXOBHBIX IIEHHOCTEH poccHuilckoro Haponaa, c(OpMHUPOBAHHOCTh
HPaBCTBEHHOI'O  CO3HAHHUS, OSTUYECKOTO0 TIOBEACHHS, CBSI3aHHOTO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKH U JACSATEIHHOCThIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B
MOCTPOCHUE YCTOMYHUBOTO OYAyIIEro;

4) ACTETHYECKOTO BOCTIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEIIeHUN, pacCyKICHHH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3InYHbIX BHI0B UCKYCCTBA,

5) (bHU3UIECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECKHE 3HAHHS B HWHTEpecax
3/10pOBOTO M 0€30mMacHOro odpasza KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBbIO
(3m0poBOE TUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHN U OT/AbIXA, PETYJISIpHAs (HU3UUEeCKast
AKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE MIPU 3aHATUSX CIIOPTHUBHO- 03I0POBUTEIBHOM
JIeATEIbHOCTBIO;

6) TPYZIOBOT'O BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH TPYyIO0Jt00Us, MHTEpEC K pa3IU4HBIM
chepam npodecCuoHATBHOM IeATeTbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ MPUII0KEHUSIMH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BBEIOOP OyayIei mpoecCuu 1 peaanu30BbhIBaTh COOCTBEHHBIE
JKU3HEHHBIC IUJIaHBI, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3OBaHHIO U
caM00Opa30BaHMIO0 HA TPOTSHKEHUHM BCEH JKM3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B
pEIIeHNH TIPAKTHYECKUX 3a/1a4 MAaTeMaTUIECKOW HAMIPaBICHHOCTH;

7) HKOJIOTUYECKOT'O BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh HKOJIOTUYECKON KYIbTYphl, MOHMMAaHUE BIHSHHS COLUATHHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHHE MPUPOAHOM M COIMAIBHOW CpEbl, OCO3HAHME
r100aTbHOTO  XapakTepa OSKOJOTHMYECKHMX MpoOjeM, OpHeHTalus Ha TMpPUMEHEHHUE
MaTeMaTUYeCKUX 3HAHUH JIJIs PEIICHHS 3a71a4 B 00JIaCTH OKPYXKAIOIEH CpeIbl, TUNTAHUPOBAHKE
MOCTYIIKOB M OLICHKH WX BO3MOXKHBIX TIOCIIEJCTBUN TSI OKPYKAIOIIEH CPEJIbl;

8) [IEHHOCTH HAyYHOTO TTO3HAHUS:



c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKU, TOHUMaHNE MAaTEMaTHUYECKON HAyKH KakK cepbl
4eJI0BEYECKOM JIeATEIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH JUIS Pa3BUTHS [IUBHIIU3AIIH,
OBJI/ICHUE SI3BIKOM MATEMaTHKH M MAaTeMaTHYECKOW KYJIbTYpOH KakK CPEACTBOM ITO3HAHUS
MHUpa, TOTOBHOCTb OCYIIECTBIISAITh TPOEKTHYI0 U HCCIEJOBATEIbCKYIO JIESTEIbHOCTh
WHAUBHUAYAJILHO U B TPYIIIIE.

B pesynbrare n3ydeHHs MaTeMaTHKH Ha YPOBHE CpPEAHEr0 OOIIEero oOpa3oBaHUS Y
oOyuaromerocst OynyT copMupoBaHbl MO3HABATEIbHbIE YHUBEPCAJIbHBIE YUeOHbIE NEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCAJIbHbIE Y4eOHbIe ICHCTBUS, PETYIATUBHbIE YHUBEpCAJIbHBIC
yueOHbIe IeMCTBUS, COBMECTHAS I€ATEIILHOCTb.

VY obyyaromierocst 0yayT cOpMUPOBAHBI CIEIYIONIHE 0a30BbIC TOTUIESCKUE ICHCTBHS
KaKk YacTb TII03HABAaTECNbHBIX YHUBEPCAIbHBIX YYEOHBIX JEHCTBUI: BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE TPU3HAKU MAaTEMAaTHUYECKUX 00bEKTOB, TOHITUN, OTHOIICHUN
MEXy MOHATUSAMH, (GOPMYIUPOBATEH ONpECNICHUsI MOHITUN, YCTaHABIMBATh CYIIECTBEHHBIH
MpHU3HaK KJIaccU(UKALUY, OCHOBAHUSA JIJIsl 000OLIECHHS M CPABHEHUS, KPUTEPHUH MPOBOIUMOTO
aHaIIn3a;

BOCIPUHUMATh, (pOpMYIHpOBaTh U MPeoOpa30OBBIBATH CYXACHUS: YTBEPAUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIE,

BBISIBIIITH MAaTEMAaTHIECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUUS B (haKTax,
JAHHBIX, HAOJIOACHUSAX W YTBEPXKACHUAX, TMpemiaraTb KPUTEPUW Ui  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACTYKTHUBHBIX U MHIYKTHBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MIPOBOAMUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUN (TIpSIMbIe
U OT IMPOTUBHOTO), BBICTPAWBATh ApTyMEHTAIUIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEDPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHHS U BHIBOJIBI;

BBIOMpaTh croco0 pemieHus ydeOHOW 3agauM (CpaBHHMBATh HECKOJIBKO BapHAaHTOB
pemieHus, BBHIOMpaTh HamOoNee MOMXOMSAIINI C YY4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KpUTEPUEB).

VY obyuatomerocst 6ynyT chopmMupoBaHbl cleayrone 0a30BbIe HCCIEI0BATEIbCKUE
NENCTBUS KaK 4acTh [MO3HABATEIbHBIX YHUBEPCAIbHBIX yUEOHBIX NEHCTBUI:

WCIIONIb30BaTh  BOMPOCHI ~ KaK  HCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUSA,
(dbopMynHupoBaTh BOMPOCHL, (UKCHUPYIOIIME MNPOTHBOpEUYHe, MpodiieMy, YyCTaHaBIUBAaTh
HCKOMOE U JaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

MPOBOJIUTh CaMOCTOSATEIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, WCCIEIOBAHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBICHUS, MPOIECCa, BBISBICHUIO
3aBHCUMOCTEHN MEXTy 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOATENbHO  (OPMYJIUPOBaTh O0O0OIIEHWS W BHIBOABI 10  pe3yjbTaTaM
NPOBEIEHHOIO HAONIOJCHUS, WCCIIEIOBAaHUs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IIEHHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIecca, a TAKXKE BBIABUTaTh MPEIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSX.

VY obyuaromierocss  OyayT chopMUPOBaHBI yMeHUus paboTaTh ¢ HHpOpMaIei
KaK 9acTh TI03HABATEILHBIX YHHUBEPCABHBIX YICOHBIX JCHCTBUI:

BBISIBIISITH Te(DUITUTH HH()OPMAIINH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC U
JUTSL PEeUICHUS 3a71a4u;



BbIOMpaTh HH(OpPMALMIO U3 MCTOYHHKOB pPAa3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEeMATU3UPOBATh M HWHTEPIPETHPOBATh HWHOOPMALUIO pPA3TUYHBIX BHUAOB H (opm
NPECTAaBIICHHUS;

CTPYKTYpUpOBaTh HHGOpPMAIMIO, TPEACTaBIATh €€ B pa3IUYHBIX (opMmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM

KPUTEPUSIM.

Y  oOyuwaromerocs OyayT chopMUpOBaHBI yMEHHsS OOIICHHS KakK  4acTh
KOMMYHHUKATHUBHBIX YHUBEPCAIBHBIX yUYEOHBIX NEHCTBHI:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYXICHUS B COOTBETCTBUH C YCIOBHAMHU H IEIISIMHU
oOmIeHwMs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUSI B YCTHBIX M NMHUCHMEHHBIX
TEKCTaX, /JaBaTh MOSACHEHHS IO XOJy pEIIeHHUs 3aJa4d, KOMMEHTHPOBATh IMOIY4YEHHBIN
pe3yJbTar;

B X0J1e 00CYKJIeHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TeMbI, MPOOIEMBI,
peliaeMoii 3aaun, BbICKa3bIBaTh UCH, HAllEICHHbIC HA TIOUCK PEIICHUs, COMIOCTaBISTh CBOU
CYXKICHHS C CYKICHUSMHU IPYTHX YUYaCTHUKOB JAHANora, OOHAPYKUBATh Pa3InYie U CXOJCTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJCTABIATh PE3YIbTAThI PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAaHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMpATh (opMaT BBICTYIUIGHHS € YY€TOM 3a1ad TNPe3CHTAlUd U
0COOEHHOCTEHN ayAUTOPHH.

VY oOyuatomierocs OyayT c(opMHUpOBaHBI yMEHHUS CaMOOPTaHHM3alMd Kak 4YacTh
PEryIATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX ACHCTBHIA:

COCTaBJIATH IUIaH, AITOPUTM PELIECHUs 3a[aul, BEIOUpATh CIOCO0 pelieHus ¢ yuéToM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

Y oOyuaromerocss OyayT cGOpMUPOBAHBI yMEHHUS CAMOKOHTPOJIS Kak 4YacTh
PETYJISITHBHBIX YHUBEPCATBHBIX YUCOHBIX JEHCTBUIA:

BJIQJIETh HAaBBIKAMH I[TO3HABATEIHHONH pe(IEKCHM KaK OCO3HAHHS COBEpPIIaeMbIX
JIEMCTBUI ¥ MBICTTUTEIHHBIX MTPOIIECCOB, X PE3YIBTATOB, BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MaTeMaTHIECKOW 3a/1auu;

MPEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPHU PEUICHUH 33a/1a4l, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ylbTaTa IeNd U YCIOBUSAM, OOBICHATH MPUYHHBI
JOCTIDKEHUSI WM HENOCTHIKCHUS PE3yJbTaTOB JEATEIIbHOCTH, HAXOJUTh OINMMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

VY obyuarorierocs 0ynyT chOpMHUpPOBAHBI YMEHHSI COBMECTHOM €SI TEIbHOCTH:

MMOHUMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMaHIHON 1 HHIUBUIYaJIbHON pPabOTHI IPU
pelieHnr Yy4eOHBIX 3a7]ad, MPUHUMATh Ieh COBMECTHON JESITeNbHOCTH, IJIAHHPOBAThH
OpTaHHU3AIMI0 COBMECTHOU pabOThI, paclpeneNaTh BUIbl padoT, TOTOBAPUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYMIOBLIX (popmax paboThl (00CYykaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBD» W WHBIC), BBINOJHITH CBOIO 4YacTh pabOTBI M KOOPIMHHPOBATH CBOM JICHCTBUS C
JIPYTUMH YJIEHAaMH KOMAaH[bI, OIICHWBATh KAuyeCTBO CBOETO BKJIaZa B OOIIWH MPOIYKT II0
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIaCTHHUKAMH B3aUMOICHCTBHS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOTPAMMEI 10 MaTeMaTHKE Ha 0a30BOM YpOBHE



Ha YPOBHE CpeaHEro oO0Iero o0pa3oBaHUs MPEACTABICHBI MO rojaM OOYy4YeHHsS B paMKax
OTACIBbHBIX y‘-Ie6HBIX KYpPCOB B COOTBCTCTBYIOIIUX pa3aciiaXx MporpaMmMbl IO MATCMATUKC.

Ppabouast mporpamma y4yeOHOTO Kypca «Airedpa W Haydala MaTeMaTHYECKOTO
aHaIn3a.

[ToscHuTenpHas 3anucka.

VYueOHbIll Kypc «Anrebpa W Hayalla MaTeMaTHYECKOTO aHajin3a» o0ecleYnBaeT
UHCTPYMEHTAJBHYIO 0a3y JUIs W3yYeHHs] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (OpPMHpYET
JIOTHYECKOEe ¥ a0CTPAaKTHOE MBIIUICHHE OOYyYarolUXCsi Ha YypPOBHE, HEOOXOIMMOM ISt
OCBOCHHS Y4YeOHBIX KYpCOB HH(OPMATHUKH, OOIICCTBO3HAHMS, HCTOPUH, CIOBECHOCTH. B
paMkax y4eOHOro Kypca «AureOpa W Hayala MaTeMaTHYeCKOro aHalu3a» O0ydarommecs
OBJIA/ICBAIOT YHUBEPCAJIBHBIM S3bIKOM COBPEMEHHOW HayKH, KOTOpas (OpMyIupyeT CBOH
JOCTIDKEHUS] B MAaTEMaTH4YeCKOH Gopme.

VY4eOHbIil Kypc anreOpsl 1 Hadyal MaTEeMAaTUYECKOTO aHaJIN3a 3aKiI1a/IbIBA€T OCHOBY IS
YCIICIIIHOTO OBJIJICHUSI 3aKOHAMH (U3WKUA, XHUMHHU, OHOJOTMH, TOHUMAaHHS OCHOBHBIX
TEH/ICHIMI 5KOHOMHUKH U 00IIIECTBEHHO! )KH3HH, ITO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX U KOMIIBIOTEPHBIX TEXHOJOTHSX, YBEPCHHO HCIOJIB30BaTh WX B IMOBCEIHEBHOMN
xu3HU. OBnajieHue  aOCTPAaKTHBIMH W JIOTHYECKHM  CTPOTMMH  MaTeMaTHYeCKHMU
KOHCTPYKIHAMHU Pa3BUBACT YMCHUC HAXOJAUTH 3aKOHOMCPHOCTH, 000CHOBBIBAaTH UCTUHHOCTH
YTBEPKJCHHSI, MCIIOJIb30BaTh 0000IIEHNE U KOHKPETH3AIHI0, a0CTparupoBaHUe U aHAJIOTHUIO,
dbopMHUpyeT KpEaTMBHOE W KPUTHYECKOE MBIIUICHHE. B Xoje u3ydeHus anreOpsl M Haval
MaTEeMaTUYeCKOro aHajiu3a Ha YPOBHE CcpeaHero oOmiero oOpa3oBaHHs OO0ydaromuecs
MOJy4alOT HOBBIM OMNBIT PEHICHHS NPUKIAIHBIX 3alla4, CAMOCTOSITEJIBHOTO ITOCTPOCHUS
MaTeMaTHYECKUX MOJICICH PEeajbHBIX CUTYAIllMi M MHTEPIPETAIlMH MOJYYCHHBIX PEIICHHH,
3HAKOMSTCS C TMpPUMEpPaMH MAaTeMaTHYeCKMX 3aKOHOMEPHOCTEW B TpUpPOJE, HAYKe U B
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMATUYCCKUMHU OTKPBITUSIMH U UX aBTOPAMHU.

Y4eOHbIi Kypc anreOpbl 1 Hayajl MaTeMaTHYECKOro aHalln3a 001a1aeT 3HAYUTEIbHBIM

BOCIHUTATEIbHBIM [TOTEHLIMAJIOM, KOTOPBIA peanu3yercs  Kak  4epe3  y4yeOHbIN
MaTepHal, CIOCOOCTBYIOIIMK (OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK M dYepe3
cnenu(uKy y4eOHOH JeATENbHOCTH, TPEeOYyIOmEel CaMOCTOATENbHOCTH, AaKKypaTHOCTH,
HpOI[OJ'DKI/ITeJ'II)HOI\/’I KOHLCHTPAIMKM BHUMAHUA 1 OTBETCTBCHHOCTHU 3a HOJ'IquHHI)II\/JI pE3ybTAaT.

B ocHoBe MeToanku 0O0y4deHHs anredpe u HavyajgaM MaTeMaTH4YeCKOro aHallu3a JIeKUT
JEeSTENIbHOCTHBIN MPUHIUT O0yUeHUSI.

B ctpykType mporpamMmsbl 1o anaredpe W HadajgaM aHaiM3a BBIICTSIOTCS CIEAYIONUe
CoJlepKaTeNbHO-METOANYecKe JUHUM: «Hucna u BeIMUCICHUA», «DYHKIUU U TpaduKm»,
((ypaBHCHI/HI 1 HCPABCHCTBaA, «Haugana MmaTeMaTH4ecKoro aHaJInu3ay, «MHOXeCTBa U JIOTHKA.
Bce ocHoBHBIC COACPIKATCIIBHO-MCTOANYCCKUC JIMHUN HU3YYalOTCA Ha MPOTAKCHUU ABYX JICT
0o0ydyeHUs1 Ha ypOBHE cpenHero obmiero oOpazoBaHus. J[aHHBIA Y4eOHBIH KypcC SIBISIETCS
HHTCIpaTUBHBIM, O6T)CJII/IH$I$I B cele COACPIKAHNUE HECKOJIbKUX MAaTEMATUUYCCKUX AHUCHUIIINH:
anrebpa, TPUTOHOMETPHUS, MATEMATHMUECKUW aHaIW3, TEOpHsl MHOXKECTB W JIpyTHeE.
OOyyaronuecs OBIaIeBAIOT MIUPOKUM MaTEMaTHUYECKUM aIlllapaToM, Y HUX MOCJIeIOBATEILHO
dbopMUpyeTCs U COBEPIICHCTBYETCS yYMEHHE CTPOWTHh MAaTEMATHUECKYI0 MOJENb PealbHOM
CUTyallud, TMPUMEHSITh 3HAHWS, TOTy4eHHBbIE B Yy4eOHOM Kypce «AnreOpa W Hauama
MaTeMaTHYECKOTO  aHalW3a», JUIA PEIIeHHs CaMOCTOATENBHO  CcOpMyITupOBaHHOMN
MaTeMaTUYECKOM 3a/1auu, a 3aTEM MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yJIbTAaT.

ConepxatenpHO-MeToIMYecKass JUHHUS «Yucina W BBIYMCICHUS»  3aBepIIacT
dbopMHUpOBaHHE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE ObUIO HA4YaTO Ha



YpOBHE OCHOBHOTO 0011ero oopa3zoBanus. Ha ypoBHe cpennero odmero oOpazoBaHusi 0co0oe
BHUMaHUE ynemseTcs: GOPMUPOBAHUIO TPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKIIOYAIOIINX B
ce0st UICTIOB30BAaHUE PAIUYHBIX (DOPM 3aIUCH ICHCTBUTEIIHPHOTO YUCIIA, YMEHHE PAIlMOHAILHO
BBHITIONHATH JCHCTBUS C HHUMH, JeJaTh NPHUKHUAKY, OIEHUBATh pe3ynbraT. OOydarormuecs
MOJIy4atOT HaBBIKM NPUOIMKEHHBIX BBIYMCICHHUM, BBINIOJHEHUS JEHCTBUUA C 4YHUCIaMH,
3allUCaHHBIMM B CTaHAAPTHOW ¢opMe, UCHOIb30BaHUS MAaTEMaTHYECKHX KOHCTaHT,
OLICHUBAHHUSI YMCIIOBBIX BBIPAKEHUM.

ConepxarenpHas JTUHUS «YPaBHEHUS U HEPABEHCTBA» PEAIU3YETCsl HA MPOTSKEHUU
BCEro oO0y4eHHs] Ha YpOBHE CpeHEro ooiiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM pazjiene
POrpaMMBbI TIPEIYCMOTPEHO PEIICHHE COOTBETCTBYIONMX 3a1a4d. OOyJaromuecs OBIaIeBaloT
Pa3IMYHBIMU METOJIAMU PEILICHUS LIEJIbIX, PAIlMOHATBHBIX, UPPALIMOHATILHBIX, TOKA3aTEeJIbHBIX,
norapu(MHUECKUX H TPUTOHOMETPUYECCKUX YpPaBHEHHWH, HEPABEHCTB M HX CHCTEM.
[TomrydeHHbIE YMEHHSI UCTIONIB3YIOTCS TIPU UCCIICIOBAHUH (DYHKIIUH C TTOMOIIBIO TIPOU3BOIHOM,
pellIeHnr IPUKIIAHBIX 33/1a4 U 33/1a4 Ha HaXO0KJeHHEe HauOOIbIINX U HAMMEHbBIIUX 3HAUCHUI
byukuun. [lanHas comepxaTenbHas JIMHUS BKIIOYaeT B ceOs Takke (OpMUPOBAHHUE YMEHMIA
BBIMIOJHATh  pacu€Tel 1o  ¢dopMynaM, mOpeoOpa3oBaHUs  LETbIX, PalUOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TAK)KE BBIPAKEHUH, COAEpIKAIINX
cTenieHn M JiorapudMbel. B Xome u3ydeHHs anreOpandeckoro Marepuaiia MPOUCXOIUT
JTAIBHEUINEE PAa3BUTHE AITOPUTMHYECKOTO W a0CTPAKTHOTO MBINUICHHUS O0yYaroIuXcs,
(GOpMUPYIOTCS HABBIKUA JIEAYKTUBHBIX PACCYKICHHUH, paOdOThI ¢ CHMBOJBHBIMU (hopmamm,
MIPE/ICTABJICHHS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEHN B BUJIE PABEHCTB U HEPABEHCTB. AJredopa
npemaraeT d(GQeKTUBHbIE HHCTPYMEHTHI ISl PEIICHUS MPAKTUYECKUX U EeCTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JJEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak S3bIKa HAYKH.

CopepxarenbHo-MeToAuYecKas TMHUA «DyHKIUU U TpaUKU» TECHO MEPEIIETaeTCs C
OpYyTMMHU  JIMHUSMH ~ y4e0HOrO Kypca, IIOCKOJIBKY B KAakOM-TO CMbICIe  3a1aéT
MOCJIEIOBATEIbHOCTh M3YYEHMs] Marepuana. V3ydueHue CTeneHHOW, IOKa3aTesbHOM,
gorapupMUUecKol W  TPUTOHOMETPUUYECKHUX (YHKIUH, HUX CBOWCTB M TIpaduKOB,
WCIIONIb30BaHre (YHKIUN I PEIICHUs 3a7ad U3 APYTHX y4eOHBIX MPEIMETOB M pealbHOU
JKU3HH TE€CHO CBS3aHO KaK C MaTeMaTHYECKUM aHAIM30M, TaK U C PEIICHHEM YpaBHEHUUN U
HepaBeHCTB. [Ipu 3ToM Oosbiioe BHUMaHME ynensercss (GOpMHPOBAHUIO YMEHHUS BBIpaXXaTb
dbopMynaMu 3aBHCHMOCTH MEXIY Ppa3lIWYHBIMA BENTUYMHAMM, HCCIEIOBaTh MONyYEHHBIC
GbyHKIIMH, CTPOUTH UX Tpaduku. Marepuan coaep)KaTelbHON JTWHUU HalleJIeH Ha pa3BUTHE
YMEHUI U HABBIKOB, MO3BOJISIFOLIMX BbIPAXKaTh 3aBUCUMOCTU MEXAY BEIMYMHAMU B Pa3IMUHON
dbopme: aHanmUTHYECKOW, rpaduueckod M cioBecHOW. M3ydeHne MaTepuana CIOCOOCTBYET
Pa3BUTHIO AITOPUTMHUYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3aIlWH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHUs «Hauvama  maremMaTH4eckoro — aHalnz3a»  MO3BOJSET
CYIIIECTBEHHO PACIIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPHUKIATHBIX 3a7a4, JOCTYITHBIX
00y4JarmuMcsi, ¥ KOTOPBIX MOSBISETCS BO3MOXHOCTh HCCIEIOBAaTh M CTPOHUTH TpaduKu
GyHKIMH, OnpeAensaTh UX HanOOIBIIE U HANMEHBIINE 3HAUYCHUS, BRIYUCIATH IO GUTYp
U O0BEMBI TeNl, HAXOAUTHh CKOPOCTH WM YCKOpeHus mporeccoB. CojepxaTenbHas JTHHUS
OTKPBIBAET HOBBIE BO3MOKHOCTH MTOCTPOEHUS MaTEMAaTUYECKUX MOJIeNIEN pealibHbIX CUTYaIuH,
HAXOK/ICHUS HAaWTy4IIIeTo PEIICHUs B MPUKIIATHBIX, B TOM YHCJIE COIMATIBHO-IPKOHOMUYECKHUX,
3aladyaXx. 3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHMYECKOTO aHaju3a CIOCOOCTBYET Pa3BUTHIO
a0CTpaKTHOTO, (HOPMATBPHO JIOTHYECKOTO U KPEATUBHOTO MBIIIICHHUS, (JOPMUPOBAHUIO YMEHHMA
pacmo3HaBaTh TMPOSIBICHUS 3aKOHOB MaTEMaTWKH B Hayke, TEXHHUKE M HCKYCCTBE.



OOyuatomuecss y3HalOT O BBLIAIOLIMXCSA PE3yJbTaTax, IOJIYYEHHBIX B XOJE pa3BUTHUSA
MaTEMaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeToAuYeCKass TUHUSA «MHOXKECTBa U JIOTHKa» B OCHOBHOM
IIOCBSIIIEHA 7JIEMEHTAM TEOPUU MHOXKECTB. TeEOpEeTHKO-MHOKECTBEHHBIE IPEICTABICHUS
NPOHM3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKU W MpeUIaraloT Hambosee YHUBEPCAIbHBIN
A3bIK, OOBEANHAIOUIMNA BCE pa3/iesibl MATEMaTUKH U €€ MPUIIOKEHUH, OHU CBS3BIBAIOT pa3HbIe
MaTeMaTHYeCKue JUCLUILIMHBI B €nHOEe Lenoe. BaXHO AaTh BO3MOMXKHOCTh 00y4YaroleMycs
IIOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MATEMAaTUKH U HUCIIOJIb30BATH €T0
JUISl BBIDAKEHUS CBOMX MBICIIEH.

B yueOHOM Kypce «Anredpa v Hauyajza MaTeMaTUYECKOIO aHAJINM3a» MPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTE€MaTHYECKOTO MOJEIMPOBAHUS, KOTOpPbIE MpPH3BaHBI CHOPMHPOBATH
HaBBIKU MIOCTPOEHUS MOJIENIEN peabHbIX CUTYalUi, UCCIIEJOBAHUSI 3TUX MOJIENIEN C ITOMOILBIO
anmnapara ajreOpsl 1 MaTEMAaTUYECKOT0 aHAJIN3a U UHTEPIPETALMU TIOJTYyYEHHBIX PE3YJIbTAaTOB.
3agaHys BKIIOYEHBI B KaX/IbI U3 pa3/ieoB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHuai yueOHOro
Kypca IIMPOKO HCIOJB3YeTCs MUl PELIeHUs NPUKIAagHbIX 3anad. [Ipu pemeHun peanbHbIX
IOPAaKTUYECKUX 3a/7ad oOydarouluecs pa3BHBAIOT HAOIIOJATENbHOCTh, YMEHHE HaXOAWUTh
3aKOHOMEPHOCTH,  a0CTparupoBaTbCs,  HUCHOJNb30BaTh  AHAJIOTUIO,  0000mAaTh U
KOHKpPETH3UpOBaTh Mpodiemy. JledarenbHOCTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS
NPUKIIAJIHBIX 33]]a4 OPTaHU3yeTCs B MPOIIECCe M3YyUCHUS BCeX TeM y4eOHOro Kypca «Anredpa
Y Hayaja MaTeMaTH4eCKOro aHaIU3a.

OOmiee ynciI0 9acoB, PEKOMEHIOBAHHBIX JJIsl U3yUeHUs y9eOHOro Kypca «Anredpa u
HayaJla MaTeMaTHYeCKOro aHaimzay, - 170 gyacos: B 10 kiacce - 68 yacoB (2 yaca B HEJENi0), B
11 kmacce -102 4gaca (3 yaca B Heneni0).

Copnepxanue ooydyenus B 10 kiacce.

Yucna v BBIYMCICHUS.

Parnmonanbsheie urcna. OObIKHOBEHHBIE U IECATHUHBIE APOOH, TPOLIEHTHI, 0ECKOHEUHbIE
nepuoanydeckue ApoOu. ApupMeTHdecKue OIepauud ¢ paluOHAIBHBIMU  YHCIaMH,
npeoOpa3oBaHus YHCIOBBIX BbIpakeHUU. [IpuMeHenue npoGeil ¥ MPOLEHTOB ISl PEIICHUS
MIPUKJIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

JleiicTButenbHble uncia. PalinoHansHble U MppaloHanbHble yucia. Apudmernyeckue
olepaluu ¢ 1eHCTBUTENIbHBIMU YicaaMu. [IpuOakEéHHbIe BEIUMCIICHUS, TIPAaBUJIa OKPYTIICHHS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ nensiM nokaszareneM. CtangapTHas popma 3alucH JeHCTBUTEIBHOIO YUCIIA.
Hcnonb3oBanue mnoaxonsmeid (opMbl 3amuch  JEHCTBUTEIbHBIX YHCEN JUISL  peIIeHUs
MPAKTUYECKUX 3aJ1a4 U IPECTABICHUS JaHHbBIX.

ApudmeTrueckuii KOpeHb HaTypalbHOM creneHu. JleWicTBus ¢ apudmMernyecKuMu
KOPHSIMH HAaTypaJIbHOM CTEIIEHHU.

CuHyc, KOCUHYC U TaHT€HC YHCIOBOI0 apryMeHTa. ApKCHHYC, apKKOCHHYC,

apKTaHI€HC YMCJIOBOIO apryMeHTa.

YpaBHEHMS U HEPABEHCTBA.

ToxecTBa U TOXKIECTBEHHbIE TPE0Opa30BaHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaXKeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
bopMyIIBL.

VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHcTBO, pelieHHe HepaBeHCTBA. Merton
MHTEPBAJIOB.

Pemenue nenbix 1 [poOHO-PALIMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.



Pemenue nppannoHaIbHBIX YPABHEHUN U HEPABEHCTB.

PemreHne TpUroHOMETPUYECKUX YPABHEHUM.

[IpumeHneHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKUX 3aa4 U 3a/1a4 U3
Pa3IMYHBIX 00JIaCTe HAYKU U peabHON KU3HH.

OyHKIUYN U TpapUKy.

OyHkusa, crnocoObl 3amanus (GyHkmuu. ['paduk ¢dyHknuu. B3ammHO 00paTHBIC
GyHKIIHH.

OOnacte onpeaeneHus M MHOXKECTBO 3HaueHUM ¢ynkumu. Hymu @yHkoum.
[TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE U HEUETHBIE (PYHKIUH.

CrenenHasi QyHKIHSI ¢ HATypalIbHBIM M LIEJIBIM TOKa3aTeneM. E€ cBolicTBa u rpaduxk.
CoiicTBa u rpaduk KOpHS N-0if CTENECHU.

Tpuronomerpuueckass OKpPYXHOCTb, ONpEACICHUE TPUTOHOMETPHUYECKUX (DYyHKIIHIA
YKCJIOBOTO apryMeEHTA.

Havana maTemMaTnyeckoro aHanusa.

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHMs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
II0CJIEI0BATEILHOCTH.

Apudmernueckas UM reoMeTpuyeckas mporpeccud. beckoHeuHo —yOblIBaronas
reoMerpuueckas nporpeccusi. CyMma 6€CKOHEYHO yObIBaroIIe TeoMeTpUUYECKOM TPOrpeccuu.
®opmysa CI0KHBIX IPOLEHTOB. Mcnonap30Banue nporpeccun Ajisl pelIeHHs] peallbHbIX 3a]1a4
IIPUKIIATHOTO XapaKTepa.

MHoOXecTBa U JIOTHKA.

MHoecTBO, onepaluu HaJl MHOKecTBaMU. J{narpammel Ditiiepa-Benna.

IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO ammapara sl ONHUCAHMs PpeajbHBIX
IPOLIECCOB U SABJICHUH, TP PELLICHUU 3aJlay U3 IPYTUX YUeOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KAa3aTEILCTBO.

Copnepxanue ooydyenus B 11 kiacce.
Yucna v BBIYKCICHHUS.

HarypanbHsle u niensie yncina. [Ipu3Haky AeIMMOCTH LENBIX YHCEIL.

Cremnens ¢ pallMoOHAIBHBIM MOKa3aTesaeM. CBOWCTBA CTETICHH.

Jlorapudm umcna. JlecsTudHbIE U HATypaIbHbIE JIOTAPUPMBI.

YpaBHEHMSI U HEPABEHCTBA.

IIpeoOpa3oBaHue BeIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

[IpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIMX CTENIEHH C PAIlMOHAIBHBIM MTOKA3aTeeM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.

CucreMbl TMHEHHBIX ypaBHEHUH. PellieHue npukiagHbIX 3aa4 ¢ MOMOIIBIO CHCTEMBbI
JIMHENHBIX YPABHEHUM.

CucreMspl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

IIpumeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PEIICHNUIO MATEMAaTUYECKUX 3a/1a4d U
3a]a4 U3 Pa3UYHBIX 00JacTel HAyKU M peabHON JKHU3HU.

OyHKIUYN U TpapUKH.

Oyukuus. llepuonnueckue @ynkuuu. I[IpomMexyTku MOHOTOHHOCTH —(DYHKIUH.
MakcuMyMmbl 1 MUHUMYMBbI QyHKIMH. Hanbosbiiee 1 HauMeHbllee 3HadeHHe (QyHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, UX CBONCTBA U IPaPUKH.



[TokazaTenpHas u norapudmMuyeckas PyHKIIUU, ©X CBOMCTBA U rpaduKH.

Hcnonb3oBanue rpadukoB GyHKIMN A7 pelIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GyHKIUN IJIs1 UCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH,
KOTOpPBIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYIHX YYEOHBIX MPEIMETOB U PEabHON KU3HU.

Hauana maremaTn4eckoro aHanausa.

HenpepsiBHble pyHKIIMU. MeTOA HHTEPBAIOB /s pEILIEHUs] HEPABEHCTB.

[IpousBognas pynkmuu. ['eomeTpuueckuii 1 GU3MUECKUI CMBICT TPOU3BOIHOM.

ITpou3zBosHbIe 31eMeHTapHBIX QYHKLUI. DOpMyYIIbl HAX 0K IEHHS IPOU3BOJHON CyMMBI,
IPOM3BEACHUS M YACTHOIO (DYHKIIMH.

[IpumeHeHne NPOM3BOMHOW K HCCICIOBAHWIO (YHKIMHA HA MOHOTOHHOCTh U
3KCTpeMyMbl. HaxoxaeHne HanOobIIero 1 HaMMEHBIIET0 3HaYeHUsT QYHKIIMU Ha OTPE3Ke.

[IpumeneHre NpOM3BOJHON JJII HAXOXKJIEHUS HAWJIy4YlIEero pPelIeHUs B IPUKIIATHBIX
3aadax, AJIsl ONpeaesieHHs] CKOPOCTH MpoIiecca, 3aJaHHOTr0 (OpMYIIOi 1l rpadukom.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

WuTerpan, ero reomerpudeckuil 1 (u3ndeckuil cMbici. Bbluncienue uHTErpanga Imo
dopmyne Herorona-Jleitbnuia.

[Tnanupyemble mpeaMeTHbIE Pe3y/IbTaThl OCBOCHUS (eliepanbHoil paboueil mporpaMmbl
yuebHOro Kypca «Anredpa 1 Hayaia MaTEMaTUYECKOT0 aHaIM3a» Ha YPOBHE CPEHETO OOLIETo
o0Opa3oBaHusl.

[IpenmeTHbIe pe3ynbTaThl O OTACIBFHBIM TeMaM y4eOHOro Kypca «Anredpa u Havyana
MaTteMaTHueckoro aHanmzay. K konmy 10 kimacca oOyyarommiicss HAy9uTCs:

Yucna u BBIYMCICHUS:

OIIEPUPOBATH MOHATUSAMH: PALIMOHAIBLHOE U JIEHCTBUTEIBHOE YHCIIO0, OOBIKHOBEHHAS U
JecaTU4Has ApoOb, MPOLIEHTHI;

BBINOJIHATE apU(YMETHUECKUE OIEepalud C PANUOHAIBHBIMU U J€HCTBUTEIbHBIMU
YUCIIAMU;

BBITNIOJIHATh NMPUOIMKEHHBIE BBIYUCICHUS, UCIOJIb3Ys MpaBUJIa OKPYTJEHUS, JeNaTh
NPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYMCIECHUMN;

OTIepUPOBATh MOHATUSMU: CTETIEHD C LI€JIbIM IIOKa3aTesIeM, CTaHIapTHas (GopMa 3arucu
JEHCTBUTENBHOTO YHCIIa, KOPEHb HATYypaJIbHOM CTENEHH, UCIIOIb30BaTh MOAXOAAIYI0 (GOpMYy
3alMCH AEVCTBUTEIBHBIX YUCEI IJISl PELICHMSI TPAKTUYECKUX 3a7a4d U NIPEACTABICHUS JaHHBIX;

OIIEpUpPOBaTh MOHATUSMM: CHHYC, KOCHHYC M TAaHIE€HC IIPOM3BOJIBHOIO YyIJa,
UCIOJIb30BaTh 3alMCh IPOM3BOJIBHOIO YIJIa uepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHEHMS U HEPABEHCTBA:

ONEepUpPOBaTh  MOHATUSIMU:  TOXKJIECTBO, YpaBHEHHE, HEpPaBEHCTBO,  LEJOE,
palMoOHAIbHOE, UPPALIMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPABHEHUE;

BBIIIOJIHATh ~ IIPE0Opa3oOBaHUS  TPUTOHOMETPUYECKHMX  BBIPQXKEHUW W pellaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATE NMPEOOPa30BaHMs 1IEIIbIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX BhIpAXKEHUH
U peularb OCHOBHBIE THUIIBI LEJIBIX, PAalMOHAIBHBIX W HMPPalMOHAIBHBIX YpPaBHEHUH W
HEPABEHCTB;

IIPUMEHSTh YPaBHEHUS U HEPABEHCTBA JUIsl PEILIEHUSI MATEMaTUYECKUX 3a1a4 U 3a7a4 U3
pa3anyYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

MOJIETIMPOBATh peajbHble CUTYallMd Ha $3bIKE aiareOpbl, COCTAaBISTH BbIPAKEHUS,
YpaBHEHHUs, HEpPaBEHCTBAa IO YCJIOBHUIO 3aJaud, HCCIENI0BaTh IOCTPOCHHBIE MOJIENH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.



OyHKIUYU U TpaduKu:

ONEpPUPOBATh TOHATHAMU: (YHKIMSA, CHOCOOBI 3amaHus (YHKIMH, OOJIACTh
OTIpEeNIeJICHUs] U MHOXXECTBO 3HaueHU (yHKkumH, rpaduk (yHKIHUH, B3aUMHO OOpaTHBIE
INZENIVIH

ONEPUPOBATH TMOHATHAMHU: UYETHOCTh W HEUYETHOCTb (YHKUMH, HYIU (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA;

UCIOJIb30BaTh TpauKy QyHKIMH U1 peLIeHns] ypaBHEHUH;

CTPOUTH U YUTATh IpaUKK JTUHEHHON QYHKIMM, KBaIPATUYHON (PYHKLUH, CTEIIEHHOM
(YHKLUU C LEJbIM [T0Ka3aTeleM;

UCTOJIb30BaTh IpaduKu GYHKIMNA IS UCCIEOBAHUS MTPOLIECCOB U 3aBUCUMOCTEH NP
pELICHNH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U PEaTbHOI KU3HH, BBIpAXaTh (OpMysIaMu
3aBUCUMOCTHY MEX]ly BEIMYMHAMM.

Hayvayia maTemMaTH4ecKOro aHaumsa:

OIIEpUPOBATH MOHATUSMHU:  OCJIEA0BATENLHOCTD, apu(pMeTndecKas

U TeOMeTpUYecKast IpOrpeccuu;

OIIEpUPOBATh TMOHATUSAMU: OECKOHEYHO YOBIBaIOLIas reoMeTpuYeckas Mporpeccus,
cymma 0OECKOHEYHO yObIBaroLIeH reoMeTpHUYECKON IpOrpeccuy; 3aJaBaTh
[OCJIEZI0BATENbHOCTH PA3IMYHBIMU CIIOCO0AMU;

HCII0JIb30BaTh CBOMCTBA MOCJIE10BATEILHOCTEN U IPOTPECCUi Ui PEILIEHUS PEATIbHBIX
3a/1a4 MPUKJIAJAHOTO XapaKTepa.

MHOXecCTBa U JIOTHKA:

OIIEpPUPOBATH MOHATUAMU: MHOXKECTBO, OINEPAllMU HAJ MHOXKECTBAMH; HMCIIOJIb30BaTh
TEOPETUKO-MHOXKECTBEHHBII anmapar Ui ONUCAHUS PEaJIbHBIX MPOLECCOB U SBJICHUH, MPU
pELICHUH 3aj]ay U3 IPYTUX YYeOHBIX IPEIMETOB;

OIIEpPUPOBATH MOHATHSIMU: OIIpEJIJIEHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

[IpeameTrHble pe3ynbTaThl MO OTACIBHBIM TeMaM y4eOHOro Kypca «Amnredpa u
Hayajia MareMarudeckoro aHainu3ay». K konny 11 kiacca oGyuaronuiicss Hayuures:

Uucna v BBIYUCIICHUS:

ONEepUpPOBaTh MOHATHSIMM: HATypaJbHOE, LEJI0€ YHCIIO, HCIOIb30BaTh MPU3HAKU
JEIIMMOCTH LIETIBIX YHCEIl, Pa3jIokKEeHHE YUCIia Ha MPOCThIE MHOXKHUTENH JJIsl PeLIeHUS 3a1a4;

OIEpUpPOBATh MOHATHEM: CTENEHb C palMOHAIbHBIM IIOKA3aTeJIeM; OIEPUPOBATh
HNOHATUSAMM: JIorapu(M YUCIIa, TECITUYHBIE U HATYpaJbHbIE JOTrapU(pMBI.

VYpaBHEHMSI U HEPABEHCTBA:

IPUMEHATh CBOWMCTBA CTENEHU Uil NpeoOpa3oBaHMs BbIpaXKEHUH, ONEpUPOBaTh
MNOHATUSIMM: TIOKAa3aTeIbHOE ypaBHEHHWE U HEPaBEHCTBO, pEIIaTh OCHOBHBIE THIIBI
MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB;

BBITNIOJIHATh NPEe0Opa3oBaHUsl BBIPAKEHUHM, COJAEpKAIIMX Jorapudmbl, ONnepupoBaTh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YypaBHEHHWE U HEPAaBEHCTBO, pellaTb OCHOBHBIE THIIBI
JorapupMHUECKUX YPaBHEHUN U HEPABEHCTB,;

HaXOJUTh PELICHUS TPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUAMU: CUCTEMA JIMHENHBIX YPABHEHUH U €€ pellIeHUE, UCII0Ib30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHH /Uil PELICHUs IPAaKTUUECKUX 3a/1a4;

HaxOJIUTh PEIICHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX YPABHEHUN
Y HEPaBEHCTB;

MOJIETTUPOBATh peajbHble CUTYallud Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKEHUS,
ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 33/1a4H, UCCIIE0BAaTh IOCTPOEHHBIE MOIETH



C UCIOJIb30BAaHUEM arlrapaTa ajareopsol.

OyHKIUYN U TpapuKu:

ONIEPUPOBATH TOHATHAMU: TEpUOJMUYECKass (DYHKIUSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKU 3KCTpeMyMa (yHKIMK, HanOoJblee ¥ HaUMEHblIee 3Ha4eHus] (PyHKIMM Ha
IPOMEXYTKE, UCII0JIb30BaTh UX JUISl KCCIICAOBAaHUS (DYHKIMH, 3aJaHHON IrpaduKoM;

ONEpUPOBATh  TMOHATUSAMHU: TpaQUKU  [OKA3aTeIbHOM, JIoTapuMUUYECKOH U
TPUTOHOMETPUYECKUX (YHKIUH, H300paxaTb UX Ha KOOPAMHATHOM IUIOCKOCTH U
MCIIOJIb30BATh JJIsl PELICHUS] YPaBHEHHUM U HEPABEHCTB;

n300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TpauKd JUHEHHBIX ypaBHEHUN U
MCIIOJIb30BaTh UX VISl PEILICHUS] CUCTEMBI JINHEWHBIX YPaBHEHUM;

UCTOJIb30BaTh TpapuKu (GYHKUIUH A UCCIETOBAHMS MPOLECCOB U 3aBUCHUMOCTEH U3
JIPYruX y4eOHbBIX AUCHIUILINH.

Hauana maremaTn4eckoro aHanmusa:

ONEpUPOBATh TMOHATHUAMHU: HEINpepbiBHAs (QYHKUMS, MpouU3BoAHAS (YHKIUH,
UCIIOJIb30BaTh T€OMETPUUYECKUIN 1 (PU3NUECKHUI CMBICI TPOMU3BOTHON I PELICHUs 3a/1a4;

HAXOJUTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH, BBIYUCISATH MTPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUKA;

HCIOJIb30BaTh IPOM3BOJHYIO JUIsl HcCeloBaHUS (YHKIUHM HAa MOHOTOHHOCTH U
OKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHMS K TOCTPOSHHIO IPahuKOB;

HCII0JIb30BaTh MPOU3BOAHYIO JUISl HAXOXKACHUSI HAMJIYYLIETO PEIIEHUs B IPUKJIIAJHbIX,
B TOM YHCJIE€ COLIMATIbHO-IKOHOMUYECKHUX, 3a/1a4ax;

OTIepUPOBATh MOHATUAMU: NIEPBOOOPA3HAS U MHTErpall, IOHUMATh T€OMETPUUYECKUN U
buznyecKuil CMBICIT UHTETpaa;

HAXOJUTh MEPBOOOPA3HBIC IIEMEHTAPHBIX (HYHKIUH, BBIYUCISATH HHTETpall

o ¢opmyne Horotona-JleitOuuna;

peliaTh NPUKIaJAHbIE 33]]a41, B TOM YHCIIE COIMAbHO-9KOHOMHYECKOT0 U (PU3UIEeCKOro
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI 0 aHaIn3a.

Pabouas nporpamma yuebHOT0 Kypca «I'eomeTpusi».
IlosicHuTENBHASA 3aIIUCKA.

BaxkHocTh yueOHOro Kypca reoMeTpHM Ha YpOBHE CpelHero oomiero oOpa3oBaHHs
00ycJIOBIeHa MPAKTUYECKOH 3HAYMMOCTBIO METalpelIMEeTHBIX M IPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPUH B HANPaBJIEHUH JIMYHOCTHOTO Pa3BUTHsI 00ydaroLuxcsi, pOpMHUPOBAHUS
(GYHKIMOHAIBHON MaTeMaTH4eCKOM TPaMOTHOCTH, M3YUEHHs OPYTUX Y4E€OHBIX JUCLHUIUIMH.
Pa3zButne y oOydaromuxcsi MpPaBWIIBHBIX MPEACTaBIEHUI O CYIIHOCTH M MPOUCXOKICHUU
F€OMETPUUECKUX a0CTPaKIIMi, COOTHOLUIEHUH PEAJIbHOTO U UICAIBHOT0, XapaKTepe OTPaXKEHUS
MaTEeMaTU4YeCKON HAyKOU SBJIICHUI U IPOLIECCOB PEAIBHOIO MUPA, MECTE T€OMETPUU B CHCTEME
HayK ¥ POJM MaTeMaTHMYeCKOTO MOJEIUPOBAaHUS B HAyYHOM IIO3HAHWU U B IPAKTHKE
crocoOcTByeT (OPMUPOBAHMIO HAYyYHOTO MHPOBO33PEHHS OO0YyJaroIIMXCs, a TAKKe KayecTB
MBILIEHHS], HEOOXOAUMBIX JUIS afalTallii B COBPEMEHHOM OOIIIEeCTBE.

I'eomerpust siBisleTCSl OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHus, TaK KaK 00eCHeuynBaeT BO3ZMOKHOCTh U3yYEHHS KaK TUCIMIUIMH €CTECTBEHHO-
HaY4YHOH HanpaBJIeHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe mbIieHue, GOPMHUPYEMOE NMPU U3YICHUU OO0YUAFOIIMMHUCS TTOHATHITHBIX
OCHOB TE€OMETPUU M TOCTPOCHHM LENOYKH JIOTMUECKUX YTBEP)KICHHH B XOJie pelIeHUS
FeOMETPUUECKUX 3a/lay, YMEHHE BBIJIBUraTb W OIPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
HCIOJIB3YIOTCSl MIPU PELIeHUH 33/1a4 €CTECTBEHHO-HAyyHOro IMKJIA, B YACTHOCTH U3 Kypca



bU3UKH.

OpueHTanust 4enoBeka B MPOCTPAHCTBE - YCIOBHE €r0 COLMAIBHOTO ObITHS, (hopma
OTPaKEHHSI  OKPY)KAIOLIETO MHUpPA, YCJIOBHE YCICUIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHusi  AeWcTBUTENbHOCTH. OmepupoBaHUE TMPOCTPAHCTBEHHBIMH  0Opa3zaMu
o0beMHACT pa3Hble BUAbI Y4€OHOH M TPYIAOBOH [EATENBHOCTH, SBISETCS OJHUM U3
npoecCHOHANBbHO BAXKHBIX KAauecTB, IOSTOMY akTyajlbHa 3agadya (QopMupoBaHUSA Yy
00y4aromuxcsi MPOCTPAHCTBEHHOT'O MBILUICHUS KaK Pa3HOBUAHOCTH OOpPa3HOTO MBILIUICHUS -
CYILIECTBEHHOI0 KOMIIOHEHTa B TOJTOTOBKE K MPAKTUYECKOH [EeATENIBHOCTH IO MHOTMM
HAIPaBICHUSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «['eomerpusi» Ha 0a30BOM ypOBHE
oOydeHuss - oOIIeo0pa3oBareIbHOC M OOMIEKYJIBTYPHOE pPAa3BUTHE OOYYAIOIIUXCS Yepes3
o0ecrieyeHHe  BO3MOXXHOCTH  NPHOOPETEHHS W HUCMOJNb30BAaHUS  CHCTEMATHYECKHUX
TreOMETPUYECKUX 3HAHUN M JEHCTBHIA, CIEIU(UIHBIX T€OMETPHH, BO3MOXXHOCTH YCIIEIITHOTO
NpOJODKeHUsT 00pa3oBaHUsl 10 CIEHUAJIBHOCTSAM, HE CBS3aHHBIM C  TPUKIAJHBIM
HCIIOJIb30BaHUEM T€OMETPHH.

[IpropuTeTHEIMU 3ajjauaMu OCBOCHHUS Y4eOHOro kypca «l'eomerpum» Ha 0a30BOM
ypoBHe B 10-11 knaccax sBastoTcs:

dbopMHpOBaHHE TPENCTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYJIbTYpHl H
OCO3HaHUE €€ B3aUMOCBSI3U C OKPY>KAIOILIUM MUPOM;

dbopMHpOBaHHE MPEICTABICHUS O MHOTOTPAaHHMKAX M TelNax BpAlICHUS Kak o
BOXHEHIIINX MAaTEeMaTHUECKUX MOJIEIISIX, TO3BOJISIOIINAX ONMCHIBATH U U3y4aTh PA3HbIC SIBICHUS
OKPYKAaroIIero MUpa;

dbopMupoBaHHE YMEHHS PACllO3HAaBAaTh Ha YepTekax, MOJEISIX U B peajbHOM MHpPE
MHOTOTPaHHUKH U TeJla BpaIlCHHUS,

OBJIAJICHME METOJAMM pelIeHHUs 3aJad Ha T[OCTPOSHUS Ha H300paKeHUAX
MPOCTPAHCTBEHHBIX (DUTYD;

(dbopMHpOBaHNE YMEHHUSI ONEPUPOBATh OCHOBHBIMH TOHSTHSIMH O MHOTOTPaHHUKAX H
TeJIaX BpAIleHHUs U UX OCHOBHBIMH CBOMCTBaMHU;

OBJIQJICHUE ATOPUTMAMH PEUICHUS OCHOBHBIX THIIOB 3a/1a4, (OopMHUpOBaHUE YMEHHS
IIPOBOJAMTH HECJIOXKHBIE JTOKA3aTelIbHBIE PACCY)KJIEHUS B XOJI€ PELIECHUSI CTEPEOMETPUUECKUX
3aJa4 ¥ 3a/1a4 ¢ MPAaKTUYECKUM COZCp KaHUEM;

pa3BUTHE HWHTEJUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH oOydwaromuxcs,
MO3HABATENbHOM aKTUBHOCTH, UCCIIEI0BATENILCKUX YMEHUMN, KPUTHUHOCTH MBIIIICHUS;

¢dopmupoBaHrue (YHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOM T€OMETpUHU: yMEHHe
pacro3HaBaTh TPOSIBIICHHUSI TEOMETPUYECKHX MOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX JKU3HEHHBIX CHUTYAlUsAX U TIPU U3YYCHUH JIPYTHX YICOHBIX MPEIMETOB, IPOSBICHHUS
3aBHCUMOCTEH W 3aKOHOMEPHOCTEH, (POPMYIHPOBATh MX Ha SI3bIKE TE€OMETPHH U CO3/1aBaTh
reOMETPUYECKHE MOJIENH, TIPUMEHSTh OCBOCHHBIN T€OMETPUYECKHA armapaT s pelIeHus
PaKTUKO-OPUEHTHPOBAHHBIX  3aJay, WHTEPHOPETHUPOBATb M  OLEHUBATh IOJy4YEHHBIC
pe3yJbTaTHL.

OTnuUUTENbEHOW OCOOEHHOCTBIO MPOTPaMMBbI 110 TEOMETPUU SBJISIETCS BKJIIOUYEHHE B
KypC CTepEOMEeTpUHM B Hayaje ero M3y4yeHHus 3aJad, pellaeMbIX Ha YPOBHE HWHTYUTHBHOIO
MO3HAHUS, U OIpe/ieIEHHBIM 00pa30M OpraHrW30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTHMYJIHUPYET MPOTCKaHHE
WHTYUTHBHBIX TIPOIIECCOB, MOTUBUPYET K JAbHEHIIEMY H3yUSHHIO MTPEIMETA.

[Ipennourenue oTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOIY OOYYEHHs, TO €CTh



TEOPETUUECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE HEMOCPEACTBEHHOE OTHOUICHHE K IIPEIMETHO-
NPaKTUYECKOH 1eATeIbHOCTH. Pa3BUTHE MPOCTPaHCTBEHHBIX MPEACTABICHUN Y 00YyYaIOINXCs
B Kypce CTEpPEOMETPUU MTPOBOJUTCS 3a CUET PELICHUS 3a/1a4 Ha CO3/1aHHUE NIPOCTPAHCTBEHHbIX
o0pa3oB W 3alad Ha OINEPUPOBAHUE MPOCTPAHCTBEHHbIMH oOpasamu. Co3mganme oOpasa
IPOBOJIUTCS C HCIIONB30BAHUEM HAIVITHOCTH, a OIEpUPOBAHHE OOPa3oM - B YCIOBHUSX
OTBJICYEHHUSI OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COMIEPIKaHUS.

OCHOBHBIMU COJIepKaTeIIbHBIMH JIUHUAMH Y4eOHOTO Kypca «I eomeTpus» B 10-11
KJlaccax sBIstoTcs: « MHororpanHukn»,  «lIpsiMple U MIIOCKOCTH B MpOCTpaHcTBe», «Tema
BpallleHus», «BeKTopbl U KOOPAWHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHHM
pacripenesisieTcsi Mo COoAepKATeIbHbIM JIMHUAM U 10 rojaM oOy4eHHs Ha YPOBHE CPEIHEro
o011ero 06pa3oBaHusl.

Conepxanre 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJIbTaTaM OCBOCHHS
IpOTPaMMBbI IO TEOMETPHH, PACIPEACIEHHBIM TI0 T0J1aM 00y4eHUs], CTPYKTYPHUPOBAHO TaKUM
0o0pa3oM, 4TOObl OBJIa/ICHHE TeOMETPUUYECKHUMH MOHSTUSIMH M HABBIKAMHU OCYLIECTBIISIIOCH
MOCIIE0BATENbHO U MOCTYIATENbHO, C COOMIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAHHUS BKIIOUAINCh B OOIIYI0 CHCTEMY TE€OMETPUYECKUX IMPEACTaBICHHIA
o0ydaromuxcsi, pacmupsis 1 yriayossis e€, o0pa3ys IpOoYHbIE MHOKECTBEHHBIE CBSI3U.

OO0111ee yncIo yacoB, pEKOMEHIOBAaHHBIX JIJISl U3y4eHUsl yueOHOro Kypca «l'eomeTpus»
- 102 gaca: B 10 xnacce - 68 yacos (2 yaca B Henenio), B 11 kinacce - 34 gaca (1 yac B Heel0).

Conepxanne o0yuenus B 10 kiacce.

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.

OcHoBHbIE TOHSATHS CcTepeoMeTpuu. Touka, NOpsMas, IJIOCKOCTh, MPOCTPAHCTRO.
[TonstTe 00 aKCHMOMATHYECKOM IOCTPOCHHHM CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUU H
CJIEJICTBUS U3 HUX.

BsaumHoe pacmnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapalieIbHbIE
U CKpelmmBaromuecs mnpsmbie. [lapamienbHOCTh MPSMBIX U IJIOCKOCTEH B MPOCTPAHCTBE:
napajuleJbHble TpsSMbIE B IMPOCTPAHCTBE, MapajlIeIbHOCTh TPEX MPSAMBIX, MAPAIIEIbHOCTh
OpsIMOM U TUIOCKOCTU. YTJbl C COHAIpPaBIEHHBIMH CTOPOHAMM, Yrojl MEXIY MNPSMBIMHU B
npoctpaHcTBe. [lapajuienbHOCTH  TJIOCKOCTEW: MapajuleNbHbIE  IUIOCKOCTH, CBOMCTBA
napajuleJbHBIX IUIockocTed. Ilpocreiiime npocTpaHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenue], NoCTpPOeHHE CeUeHHI.

[lepneHuKyISIpHOCTh TPSAMONM M IUIOCKOCTH: NEPHEHAMKYJSpPHbIE TMpsSMbIE B
MIPOCTPAHCTBE, MpPsIMbIE NapajUIeNbHbIE U MEPHEHIUKYISIPHBIE K IUIOCKOCTH, MpPH3HAK
NEPIEHIUKYIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O MpsMOW NEPIEHIUKYIIPHON
IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOW U IJIOCKOCTBIO, ABYIPAaHHBIN yroi,
JMHENHBIN yroJl AByrpaHHoro yria. [lepneHauKyasp U HaKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSIHME OT MPSAMOM JO IUIOCKOCTH, MPOEKIHUs (Uryppl Ha IUIOCKOCTb.
[leprieHAUKYIAPHOCTD IUIOCKOCTEM: MpH3HAK MEPHEeHANKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o Tpéx nepneHAUKYIsIpax.

MHOrorpaHHMKH.

[loHsiTHEe MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHTbl MHOTOTPAHHUKA, BBIMYKIbIE U
HEBBINTYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKA MHOrorpanHuka. llpusma: m-yroibHas mnpusma,
TPaHU U OCHOBAHMS MPU3MBI, MIpsIMasi U HaKJIOHHAsi IPU3Mbl, OOKOBas ¥ MOJIHASL TOBEPXHOCTh
npusMsl. [lapamnenenunesn, npsMOyroapHbIN NapajIesenunes u ero ceorctea. [lnpamua: n-
yrojibHas MUpaMKa, TPpaHU U OCHOBAaHHWE NHpPaMUbl, OOKOBas M TIOJHas MOBEPXHOCTb
NUPAaMUJIbl, TpaBWIbHAA W yceu€HHas NHUpaMuja. OJIEMEHThl MPU3Mbl U MHPAMUJBIL.



[IpaBuiibHBIE MHOTOTPaHHUKH: TTOHITHE MTPAaBUIIBHOIO MHOTOTPAaHHUKA, TPaBHJIbHAS MTPU3Ma U
MpaBWIbHAS MUPAMUIA, IPABWIbHAS TPEYroiibHAS MUPaMUIa U MPABUIBHBIA TETpadap, KyoO.
[IpencraBieHue o NpaBUIBHBIX MHOTOI'PAaHHUKAX: OKTa’Ap, J0JeKa’p U ukoca’ap. CeueHus
MPU3MBI U TUPAMU/IBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENIBHO TOYKH, MPSAMOM, MJIOCKOCTH.
DneMeHThl CAMMETPUU B IIMpaMuiaX, NapaieienureaX, IpaBuIbHbBIX MHOTOTPAaHHHUKAX.

Bbruncnenue 371eMEHTOB MHOTOTPaHHHMKOB: pEOpa, nuaroHanu, yriel. Ilinomans
OOKOBOH TOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSMOIl MPHU3MBI, IUIONIAlb OCHOBAaHUM,
TeopeMa O OOKOBOM MOBEPXHOCTU MpsiMoi mpusMmbl. [lnomans OOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IPABWIBHOW NUPAMUABI, TEOPEMA O IUIOLAAHN yceu€HHOM nupamunabl. [lonarue
00 00Béme. O0BEM UpaMuabl, IPU3MBI.

[Tono6uble Tena B npoctpancTBe. COOTHOUIEHUSI MEXY IUIOMIAAIMU [TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Conepxanne o0yuenus B 11 kiacce.

Tena BparieHusl.

Hunuaapudeckas MOBEPXHOCTb, OOpa3yrolIue MHJIMHIAPUYECKON MOBEPXHOCTH, OCh
HWIMHIPUYECKON oBepXHOCTH. Llunuuap: ocHOBaHUs U OOKOBAas MOBEPXHOCTh, 00pa3yroIias
U OCb, IUIOIIA/{b OOKOBOH U MOJHON MOBEPXHOCTH.

Konunyeckas moBepxHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh M BEpILIMHA
KOHMYecKkol mnoBepxHocTU. KoHyc: ocHOBaHue M BepuiMHa, 0oOpasyrolias U OCh, IUIOIIAIb
OOKOBOI M TOJIHOW MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yrolmue U BICOTAa, OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, AMaMeTp, MJIOMAAb MOBEpXHOCTU chephl. B3anmHoe
pacnosioxeHue cepsl U IIOCKOCTH, KacaTelabHas IIIOCKOCTh K cepe, miomaab cepsl.

N3o06paxxenue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka numuHApa 1 KOHyca.

KoM0Ounamu ten BpaiieHuss ¥ MHOTOIPaHHUKOB. MHOTOrpaHHUK, ONMKUCAHHBIA OKOJIO
cdepsl, cepa, BnucaHHasi B MHOTOI'PaHHUK, WM TEJIO BpAILLEHUS.

[Tonsitue 06 o06bEMe. OcHOBHBIE CcBOiCTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TTapajuielienurena u cieactsus u3z He€. O0bEM munmHApa, Konyca. O0béM
mapa v miomass chepsl.

ITonoGHbIe Tena B mpocTpaHcTBe. COOTHOLICHHUSI MEXAY IUIOIAAIMU MTOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.

Ceuenuss mwinMHApa (MapauielbHO M MEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE.

Bexktop Ha miockoctu M B mpocTpaHcTBe. CrloXeHHME W BBIYUTAHHE BEKTOPOB.
YMHOKEeHHE BEeKTOpa Ha 4uciio. Pa3nojkeHne BeKTopa Mo TpEM HEKOMIUIAHAPHBIM BEKTOPAM.
[TpaBuiio mapamnenenunena. Pemenue 3a1ay, cBI3aHHBIX C IPUMEHEHUEM MTPaBUII IEHCTBUH C
BeKkTOpaMHu. lIpsAmoyronbHas cucreMa KOOpAMHAT B NpocTpaHCTBE. KoopauHaTel BEKTOpA.
ITpocreiimne 3amaun B KOOpAMHATAX. YTOJ MEXAYy BeKTopamH. CKalsipHOE NMPOM3BENECHUE
BEKTOPOB. BbluKciieHne yrioB Mexay NpsMBIMU U IUIOCKOCTAMU. KoopauHaTHO-BEKTOPHBIN
METO/]] IIPY PELLIEHUU T€OMETPUUECKHX 3a/1a4.

[Inanupyemble npeAMETHbIE PE3yJIbTaThl OCBOEHUS (eiepanbHON paboyeil mporpaMMbl
yaeOHoro kypca «I'eomeTpus» Ha 6a30BOM YpPOBHE Ha YPOBHE CPEIHETO 00IIero 0opa3oBaHus
OpPUEHTUPOBAHbI HA JJOCTUKEHHE YPOBHSI MaTEMaTHUYECKON IPaMOTHOCTH, HEOOXOIUMOTO IS
YCIIELIHOTO PELIEeHUs 3a/1a4 B peanbHOM KU3HU U CO3/1aHHE YCIOBUHN JIJIsl UX OOLIEKYJIbTYpHOTO



pa3BUTHSL.

[IpenMeTHBIC pe3ynbTaThl MO OTACIBHBIM TeMaMm yueOHoro kypca «l'eomerpus». K
koHITy 10 Kitacca 00y4aronuiicst HaydIuTCs:

OTIEPUPOBATH OHATUSMU: TOUKA, IPSIMast, TUIOCKOCTH;

MPUMEHSITh aKCUOMBI CTEPEOMETPHH U CJCJICTBUS W3 HHUX TMPH PEIICHUU
FeOMETPUUECKUX 3a7ay;

ONEpUPOBATh MOHATHUAMU: MAPAJUICTBHOCTh U MEPHEHIUKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH;

KJIacCU(UIUPOBATh B3aUMHOE pacmojoKeHue IPSIMBIX

Y TUTOCKOCTEH B MPOCTPAHCTBE;

OIEPUPOBATh MOHATHSIMH: JBYIPAHHBIM Yroj, TpaHW JABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO yTJia, TMHCHHBIN YroJi IBYTPAHHOTO yTia, TPpaaycHas Mepa JIBYTPaHHOTO yTJIa;

OTIEPUPOBATH MOHSATUSMHU: MHOTOTPAHHUK, BBITYKJIBIA M HEBBIMYKIIBI MHOTOTPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOIPaHHUK;

pacrno3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MMMpaMUAA, IPU3Ma, IPSIMOYTOJIbHBIN
napasuienenunes, Kyo);

KJacCU(UIUPOBATh MHOTOTPAaHHUKH, BbIOMpass OCHOBaHUS Ui KiacCU(pUKALUU
(BBITTYKJIBIC W HEBBITYKJIbIE MHOTOTPAHHWKH, IPABUIBHBIC MHOTOTPAHHHUKH, TPSMBIC H
HAKJIOHHBIC IPU3MBI, TAPAILICIICITUTICBI );

OTIEPUPOBATH MOHATHIMHU: CEKYIas TIIOCKOCTh, CCUEHUE MHOTOTPAHHUKOB; OOBSICHSIThH
NPHUHIAITEI  TIOCTPOCHUSI  CEYCHMI, WCIOJB3YS METOJ  CJICIOB; CTPOUTH  CECUCHUS
MHOTOTPaHHUKOB METOJOM CJIEJIOB, BHITIOJIHSATH (BBIHOCHBIE) MJIOCKHE YEPTEHKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y;

peliaTh 3aa4i Ha HaX0XKJICHUE reOMETPUUYECKUX BEJIMYMH o

oOpasiam Hiv anropuT™MaM, IPUMEHSS U3BECTHbIE aHATUTHYECKUE METO/IBI

IpH  pELICHUN

CTaHJIAPTHBIX MATEeMATHUYECKUX 3aJ1ad Ha BBIYHCICHHE DPACCTOSHUN MEXIY IBYMS
TOYKAMH, OT TOYKH JO TPSIMOH, OT TOYKH JO IIOCKOCTH, MEXIY CKpPEITUBAIOIIIMHUCS

MMPAMBIMH,
pelaTh 3aJa4 Ha HAXOKIACHUC TCOMETPHUICCKUX BCJIIMYNH 1o
o6pa3uaM WJIN aJITOPUTMaM, IPUMCEHAA U3BECTHBIC aHAJIUTUYCCKUC MCTOABI

IIpY  pELICHUU

CTaHAApTHBIX MaTEMaTHUYCCKUX 3a1a4 Ha BBIYHCIICHUC YIJioB MCKIY
CKpPCHIMBAKOIIUMUCA TIPAMBIMU, MCEKAY Hp}IMOfI U ILIOCKOCTBIO, MCKAY IIJIIOCKOCTAMU,
JBYI'PaHHBIX YIJIOB;

BBIUUCIIATH O0BEMBI U MIJIOUIA/IA TOBEPXHOCTEW MHOTOTPAaHHUKOB (MpU3Ma, MUpaMUIA)
C HpI/IMeHeHI/ICM q)OpMYJ'I, BBIYUCIIATH COOTHOIICHUS MC)KI[y mromaasamMn HOBerHOCTeﬁ,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB;

OIICpHUPOBATH TOHATUAMU: CHUMMETPUA B HPOCTPAHCTBC, HLCHTP, OCb U IINIOCKOCTH
CUMMCTPUHU, HCHTP, OCb U IINIIOCKOCTh CUMMCTPHUU (bI/IprBI;

H3BJIEKATh, npeoOpa3oBHIBATH 5 HHTEPIPETUPOBATH UHPOPMALIUIO 0
MPOCTPAHCTBECHHBIX I'COMCTPUICCKUX (bI/IpraX, MMPEACTABJIICHHYIO Ha YCPTCIKAX U PUCYHKAX;

MPUMEHTh TeoMeTpuyeckue (akThl JUIsl pPEUIeHHS CTEPEeOMETPUUYECKUX 3ajad,
npeamnojgararomux HECKOJIBbKO HIaroB p€iCHusd, €CJIN yCIOBUA NPUMCHCHHA 3aJaHbI B SIBHOU
dopme;

HpI/IMeHSITI) HpOCTGﬁH.IPIC HpOl"paMMHLIe Cpe)ICTBa nu SHGKTpOHHO_‘KOMMYHI/IKaHI/IOHHI)Ie



CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1aY;

IIPUBOJUTL NPUMEPbl MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE M IKU3HU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB '€OMETPUU B HCKYCCTBE;

IIPUMEHSTH NOJyYEHHBIE 3HAHUS HA IIPAKTHKE: aHAJIU3UPOBATh pealbHbIE CUTyallUd U
IPUMEHATh HW3YYEHHbIE IIOHATHS B IIPOLIECCE IIOMCKAa PEUIEHHs] MaTeMaTHYeCKH
c(hopMyJIMPOBAaHHON TPOOJIEMBI, MOJIEIUPOBATh pealbHble CUTYallUUu Ha S3bIKE T'€OMETPHH,
UCCJIEIOBATh MTOCTPOCHHBIE MOJIENU C UCIOJIB30BAaHUEM I€OMETPHUYECKUX MOHATUN U TEOpEM,
anmapara anreOpbl, pemarh MpPaKTUYECKUWE 3a/ladd, CBSA3aHHBIE C HAXOXJICHHEM
F€OMETPUUYECKUX BEIUYHUH.

[IpenmerHbie pe3yabTaThl MO OTACIBHBIM TeMaM yuyeOHoro kypca «leomerpus». K
KoHITy 11 Kitacca 00y4aronuiicst Hay4IuTCs:

ONEpPUPOBATh  MOHATHUAMHU:  LWIMHIPUYECKAas  IOBEPXHOCTh,  OOpasyrolue
WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTh, OOpasyromue
KOHUYECKOU MOBEPXHOCTH, KOHYC, chepruueckasi IOBEPXHOCTh;

pacrno3HaBaTh Teja BpalleHHs (LUUINHIAP, KOHYC, cepa U map); OObSICHITh CIIOCOOBI
MOJTyYEHUSs TeJ BpaIllleHUs; KJIacCU(PUIIMPOBATH B3aUMHOE PacrojokeHue chepbl U TNIOCKOCTH;
ONEepUpPOBaTh TOHATUAMU: IIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BHICOTA CETMEHTAa,
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP;

BBIUUCIIATH 00BEMBI U IUIOIIAN OBEPXHOCTEHN TEJ BPALECHUS], TEOMETPUUYECKUX TEJ C
pUMEHEHUEM (OPMYIT;

OIIEPUPOBATH MOHSATHSIMH: MHOTOTPAHHUK, BITUCAHHBINA B chepy M ONMMCAHHBIN OKOJIO
cdepsl, cepa, BHUCAHHAS] B MHOTOT'PaHHUK WJIH TEJIO BpAlllEHUs;

BBIYUCIIATH COOTHOIICHUS MEXY TUIOMIAJASIMK MTOBEPXHOCTEH U 00bEMaMU MOJOOHBIX
Ten,

n300paxkaTh U3ydaeMble (UTYpbl OT PYKH U C MPUMEHEHHEM IPOCTHIX YEPTEMKHBIX
UHCTPYMEHTOB;

BBITIOJIHSATH (BBIHOCHBIE) MJIOCKUE YEPTENKHU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y, CTPOUThH CEUEHHUS TEJ BPAIICHHUS;

U3BJIEKaTh,  UHTEPIpPETUpPOBaTbH U IpeoOpa3oBbiBaTh  HHPOpMaLMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA UEPTEKax U PUCYHKAX;

OIIEpUPOBATh IOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBITNIOJHATh JEHCTBUS CIIOXKEHHUSI BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOXKCHHS
BEKTOpa Ha 4YUCJIO, OOBICHATh, KAKMMU CBOMCTBaMHU OHU 00Ja/a0OT; NMPUMEHATH MPABUIIO
napaJuleIenunena;

OTIepUPOBATh MOHITUSIMHU: JIE€KAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIb
BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YroJl MEXAY BEKTOpaMH, CKaJISIpHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB M IPOHU3BEJEHHE BEKTOpa Ha YHUCIO, Yrol MEXIy
BEKTOPAMH, CKaJSIPHOE IPOU3BEIECHUE, PACKJIaAbIBaTh BEKTOpP IO JIBYM HEKOJIMHEAPHBIM
BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YpPaBHEHHEM B JIEKapTOBOW CHCTEME KOOpAMHAT; IPUMEHSTH
reoMeTpuueckue (akThl AN PELUICHUS CTEPEOMETPHUECKUX 3a4ay, MPEeAroiararonmx
HECKOJIbKO [IaroB peuIeHus], €CIH YCIOBUS IPUMEHEHNUS 3aJJaHbl B IBHON (QopMe;

pemars OpocTeiiline TreoMeTpuyeckue 3aJadyd Ha IPUMEHEHHE BEKTOpPHO-
KOOPJMHATHOTO METO/Ia;

pelmars 3aJadyd Ha JI0Ka3aTeIbCTBO MaTEeMaTHMUECKHUX OTHOLIEHUN M HaXOXJACHHE



FeOMETPUUYECKUX BEIHUYMH MO 00pa3liaM UK aIrOpuTMaM, IPUMEHSST U3BECTHBIE METObI IIPH
pEILIEHNH CTaHIapPTHBIX MaTEMaTHUECKUX 3aay;

IIPUMEHSTH IIPOCTENIINE TPOTPAMMHBIE CPEACTBA U AIIEKTPOHHO "KOMMYHUKAIIOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

IIPUBOJIUTh IPUMEPbl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M IKU3HU,
pacno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHATDH MTOJIYYEHHbIE 3HAHUS HA MIPAKTUKE: AaHAJIM3UPOBATHh PEAIbHBIE CUTYALIUH U
INPUMEHATh WU3YyYEHHBIE TOHATHS B NPOLECCE IIOMCKA PEHICHUS MaTeMaTUYECKU
c(hopMyJIMPOBAaHHON TPOOJIEMBI, MOJIEIUPOBATh pealbHbIe CUTYallUu Ha S3bIKE T'€OMETPUH,
UCCJIEI0BATh [TOCTPOCHHBIE MOJIENH C UCIOJIb30BAHUEM M€OMETPUUECKUX MOHATUN U TEOPEM,
anmapara aiareOppl, pemarh NPAaKTUYECKHe 3aJaud, CBSA3aHHBIE C HAXOXKJICHHEM
FE€OMETPUUECKUX BEIUYUH.

PaGouas nporpamma y4ueOHOro Kypca «BeposiTHOCTh U CTaTUCTUKAY.
[TosicuutenpHas 3amucKa.

VYueOubiii kypc «BeposTHOCT, M cTaTuCTUKa» 0a30BOrO YpPOBHS  SIBISIETCS
MPOJOHKEHUEM M PAa3BUTHEM OJHOMMEHHOIO y4eOHOro Kypca 06a30BOro YpOBHS OCHOBHOTO
obmiero oOpazoBaHus. YUeOHBIH Kypc MpeaHa3HadeH Uit (GOpMUPOBAHHS y OOYUYaIOIIMXCS
CTaTUCTUYECKOM KYJIBTYPBl M IIOHUMAaHUS POJIM TEOPUH BEPOSTHOCTEM KaK MaTEMaTUYECKOIO
MHCTPYMEHTA JUIA W3YYEHHUS CIIydailHBIX COOBITHH, BeMWYMH W TpoueccoB. [Ipu m3ydenun
y4eOHOro Kypca o0OramaroTcsi MpeCTaBlIeHUs OOYyYaroIIMXCsl O METOAaxX HCCICIOBAHMS
W3MEHYMBOTO MHpA, PAa3BHBAETCS MOHMMAaHHE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYECKUX
METOJIOB TO3HAHHUA KaK HEOThEeMJIEMOW YacTH COBPEMEHHOTO0 eCTECTBEHHO-HAy4YHOTO
MHUPOBO33PEHUSI.

Copepxanrie yueOHOTO Kypca HallpaBJICHO Ha 3aKpeIUIeHHE 3HAHUM, MOJTYYeHHBIX MIPH
M3YYEeHUU Kypca Ha YpPOBHE OCHOBHOTO 001ero 00pa3oBaHusi, U Ha pa3BUTHE MPEICTABICHUIMA
(6] cnyqaﬁHHx BCIIMYMHAX W B3aWMOCBA3AX MCKJY HUMHW Ha BaXXHBIX HIPUMEpax, CHOKCTHI
KOTOPBIX TMOYEPIHYTHI M3 OKPYXKAIOIIEro Mupa. B pesynprarte y 0Oydarommxcs JOJDKHO
chopMupOBaTHCS MPEACTABICHUE O HanboJiee YMOTPEOUTETbHBIX U OOIIMX MAaTeMAaTHUYECKUX
MOACIIAX, UCITOJIB3YEMBIX JIS OITMCAaHNUA aHTPOIIOMETPUUCCKHUX U I[CMOFpa(l)I/ILIGCKI/IX BCJIMYHUH,
HOTPEIIHOCTE B Ppa3jiMYHOIO poja HM3MEPEHUsX, [UIMTENbHOCTH 0e30TKa3HOH paboThl
TEXHUYECKHUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUN U IPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUM ¢ yKa3aHHBIMU LIEJISMU B CTPYKType yueOHOro Kypca «BeposiTHOCTh 1
CTaTUCTHKa» Ul YPOBHS CpelHero oouiero oOpa3oBaHMs Ha 0a30BOM YPOBHE BbIAEJICHBI
CJIEAYIOIIME OCHOBHBIE COJepKarenbHble JTHHUU: «CiydaiiHble COOBITHS M BEPOSTHOCTH,
«Cny4aifHble BEJIMYUHBI U 3aKOH OOJIBILINX YUCEID».

BaxHylo wactp y4eOHOro Kypca 3aHMMAeT W3Y4YEHHE TE€OMETPHUYECKOTO W
OMHOMHUAJILHOT'O pacnpegleﬂeHI/Iﬁ U 3HAKOMCTBO C HWX HCHOPCPBIBHBIMHU aHaJIOTaMH -
MOKAa3aTeTbHBIM U HOPMAJILHBIM pacTpe/IeIeHUsIMHU.

Conepxanne nuHuK «CiydaiiHple COOBITHS U BEPOSTHOCTH» CIY)KUT OCHOBOM JUIS
dbopMHpOBaHUS TPEJCTABICHUNH O paclpeeleHnd BEPOSTHOCTEH MEXIy 3HAaYCHUSIMHU
CIIyYaifHBIX BEJIMYUH, a TAKXKE ITa IMHUSI He0O0X0IMMa Kak 0a3a JiJIsl M3y4eHHUs 3aKoHa OOIBIINX
grcen - QyHJIaMEHTATBFHOTO 3aKOHa, JCHCTBYIOIIETO B TPUPOAE M OOMIECTBE M WMEIOIIETO
MaTeMaTHuecKyro ¢opmanuzanuio. Cam 3akoH OONBIIMX YHCEN Mpeuiaraercs B
03HAKOMHUTEILHOU (bopMe C MUHUMAJIbHBIM UCIIOJB30BaHUEM MaTEMATHYECKOI'O CbOpMaJ'II/I?;Ma.

TeMBI, CBA3aHHBIC C HCIOPCPBIBHBIMU CJ'Iy‘IaI\/'IHI)IMI/I BCJIMYMHAMHU, AaKOCHTHUPYIOT



BHUMaHuE OOYyYarolIMXCs Ha OMHCAHUM U HU3YYEHUU CIIyYalHBIX SBJIEHUH C TOMOILBIO
HenpepbIBHBIX QyHKIMA. OCHOBHOE BHUMAaHUE yJEsIeTCs MMOKa3aTeIbHOMY U HOPMAJIBHOMY
pacripesiesieHusIM, IpU 3TOM HPENOIaraeTcsi 03HaKOMHUTEIbHOE M3ydeHue MaTepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMbIX (DaKTOB.

Oo1u1ee ynCIIo 4acoB, PEKOMEH/IOBAHHBIX JUI H3YyYEeHUsI YIeOHOT0 Kypca «BeposSTHOCTD
U CTaTUCTHUKA» - 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Henento), B 11 kiacce - 34 gaca (1
4ac B HEJEIIO).

Conepxanne o0yuenus B 10 kiacce.

[IpencraBienue qaHHBIX C MOMOIIBIO Tabnuil U Auarpamm. Cpeanee apudmeTHIecKoe,
MenuaHa, HauOoJsiplllee W HAaWMEHbIIEE 3HAYCHMs, pa3Max, TUCIEepPCHS W CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAaOOPOB.

CrnyuaitHble SKCIIEPUMEHTHI (OIBITHI) U CITYYaifHBIE COOBITUS. DIIEMEHTAPHBIC COOBITHS
(ucxonpl). BepoaTHOCTh ciydalfHOTO COOBITHS. BIM30CTh 9acTOTBHI U BEPOSTHOCTH COOBITHIA.
CrnyualiHple OIBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH COOBITHSIMH. BepostHocTu
COOBITHIA B OTIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMHU.

Onepanuu HaJ COOBITUSMU: IIepeceueHne, 00beINHEHNE, TPOTUBOMOIOKHBIE COOBITHSI.
Huarpammsl Ditniepa. @opmyiia ca0KeHUsI BEPOATHOCTEH.

VYcnoBHas  BEpPOSITHOCTb.  YMHOXEHHE  BEpOSITHOCTEH. JlepeBOo  ciaydallHOTO
skcriepuMenTta. opmyria moHo# BeposiTHOCTH. HezaBucumbie COOBITHS.

Kombunatoproe npasuiio ymHoxxenus. [lepectanoBku u gaxropuan. Yuco

coueranuii. Tpeyronpauk [lackans. @opmyna 6unoma HeroToHa.

bunapusplii crnydaiiHelii ombIT (MCHBITAaHUE), YCIeX U Heyaaya. HesaBucumbie
ucnbiTanus. CepHsi HE3aBUCUMBIX MCHBITAaHMM 10 mepBoro ycnexa. CepHsi HE3aBUCHUMBIX
ucneiTaHuil beprynu.

CnyudaiiHas BenuuuHa. Pacnpenenenue BeposiTHOCTeH. J(marpamma pacnpeneneHusl.
[Tpumepsl pacnpeeneHuii, B TOM YKCIIe, FTEOMETPHUECKOE i OMHOMHAILHOE.

Conepxanne o0yuenus B 11 kiacce.

UucnoBble XapaKTEpPUCTUKU CIYYalHBIX BEIMYHMH: MATEMATHYECKOE OXKHUIAHME,
JIICIIEPCUS M CTAHIapTHOE OTKIOHEHHUE. [IprMephl MpUMEHEHHsI MATEMATHYECKOTO 0XKUAAHMS,
B TOM YHCJI€ B 3ajJla4yax W3 MOBCEAHEBHOM XU3HMU. Maremarnueckoe OXXuJaHue OWHapHOU
CIyyallHOM BeNWYMHBL. MareMaThyeckoe OXUIAAaHUE CYMMbl CIyYalHBIX BEJIUYMH.
Marematuueckoe OXHMJaHME€ M JUCHEPCUS] TE€OMETPHUYECKOro M  OMHOMHAILHOIO
pacipeneeHnui.

3aKoH OOJIBIIMX YUCET U €ro POJib B HAyKe, IpUpoJie U ob1ecTBe. BeiOopouHblit MeTO
HCCIIEI0BAHUN.

[IpuMepsl HENPEPBIBHBIX CIyYalHbIX BEJIMYMH. [[OHATHE O INIOTHOCTH pacnpeieneHus.
3amauy, TNPUBOASIIME K HOpPMaJbHOMY pacnpeneneHuto. IloHdarne o HopMalbHOM
pacupeieNeHNu .

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YI€OHOTO Kypca «BeposSTHOCTh U CTATHCTUKA» HA
6a30BOM ypOBHE Ha YPOBHE CpelHEro o0I1ero oopa3oBaHus OPUEHTHPOBAHBI HA IOCTUKEHUE
YPOBHSI MaTeMaTHYEeCKOW TPaMOTHOCTH, HEOOXOAMMOTO ISl YCHEIIHOTO peIIeHHs 3afad U
po0JieM B peaTbHOU KU3HU U CO3/IaHUE YCIOBUMN I UX OOIIEKYIBTYPHOTO Pa3BUTHSI.

[IpenMeTHbIe pe3ynbTaThl MO OTACNIBHBIM TeMaM yueOHOro kypca «BeposTHOCTh U
cratuctukay. K koniy 10 kiracca 00y4aromuicss HAyquTCs:

YUTATh U CTPOUTH TAOJIUIIBI U THATPAMMEI;

ONEepUPOBaTh TMOHATUSIMM: CpeAHee apupMeTHYecKoe, MeauaHa, HaubOoIbllee,



HauMEHbIIIEE 3HAYCHHE, Pa3MaX MacCUBA YHCIIOBBIX TaHHBIX;

OTNIEPUPOBATH TOHATHSIMMU: CIyYalHBIN 3KCIIEPUMEHT (OMBIT) M Cly4aiiHoe coObITHE,
3IIEMEHTApHOE COOBITHE (IIEMEHTAPHBII NCXO0/1) CIYYaifHOTO OTBITA, HAXOIUTH BEPOSTHOCTH B
OIBITaX C PABHOBO3MO>KHBIMH CIIy4alHBIMHU COOBITUSIMH, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTH
COOBITUI B U3YYEHHBIX CIy4YailHbIX 3KCIIEPUMEHTAX;

HaXOoAuTh U (POPMYIMPOBATE COOBITHSA: NTepecedeHre U 00bEIMHEHUE JaHHbBIX COOBITHH,
COOBITHE, MPOTHBOIIOJIOXKHOE JaHHOMY COOBITHIO, IOJb30BATHCSA AuUarpaMMamu Oiliepa u
(bopMynoi cioxeHHs BEpOATHOCTEH IIPU PELICHUH 3a/1a4;

OIIEpPUPOBAThH MOHATHAMMU: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBbIE COOBITHS, HAXOIUTh
BEPOSITHOCTH C IIOMOILIBIO IIPaBUjIa YMHOXKEHUS, C IIOMOIIBIO JIEpEBA CIIy4allHOIO OIIBITA;

IIPUMEHSTh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUSI IIPU PEILIEHUU 33a7a4; OlEepUpPOBaTh
IIOHATUSMHU: UCIIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpHUs UCIBITAaHUHM, yCIeX W Heyhaua,
HaXOJUTh BEPOATHOCTH COOBITUN B CEpPUM HE3ABUCUMBIX HCIIBITAHUN 10 NEPBOrO ycliexa,
HaXOJIUTh BEPOSATHOCTU COOBITUI B CepuM UCIbITaHUM bepHyiuy;

OIEpUPOBATh IOHATUSAMU: CllydailHas BEJIIMYMHA, DACIpEAciICHUEe BEPOSTHOCTEM,
Juarpamma pacipeeneHus.

[IpenmeTHble pe3yabTaThl MO OTIENBHBIM TeMaM y4yeOHoro kypca «BeposTHocTh U
craructukay. K xonmy 11 kimacca o0yJarommiicss HayduTCs:

CPaBHUBATh BEPOSTHOCTH 3HAYEHUM CIIy4alHOM BEJIMYMHBI 10 PACIPENEICHUIO WU C
IIOMOIIBIO AMarpamMm;

ONEpPUPOBATh IOHATHEM MAaTEMaTUYECKOTO OXHUIAHUSA, INPUBOAUTH IIPUMEPHI, KaK
IIPUMEHSETCA MaTEMATUUECKOE 0XKMJIaHUE CIy4allHOM BEJIMYMHBI HAXOINUTh MaTeMaTUYECKOE
O’KU/IaHUE IO JAaHHOMY DPACHpPEJENICHUI0; UMETh IPEACTABICHUE O 3aKOHE OOJIBIIMX YHUCEl;
MMETH MPEICTABICHNUE O HOPMAaJIbHOM PACIpEACICHUN.



