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Pabouas nporpamma
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(6a30BbIil YPOBEHB ).



Pabouass mporpamma mo ydeObHoMy mnpenmery «MatemaTuka» (0a30BbI ypOBEHB)
(mpenmeTHas obmacte «MaremaTnka U HHPOPMATHKa») (J1aee COOTBETCTBEHHO - IPOrpaMMa
[0 MaTeMaTHKe, MaTeMaTHKa) BKJIIOYACT MOSCHUTEIBHYIO 3alHCKY, COJACpXKaHUe OOy4YeHHS,
IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUSI IPOTPAMMBI 110 MaTEMATHKE.

[losicHuTenpHas 3amucKa OTpaXkaeT OOLIME LENM M 33JaYd HU3Y4EHHs] MaTEeMaTHKH,
XapaKTEPUCTUKY MCHUXOJOTUYECKUX MPEANOCHIIOK K € U3yUYEHHUI0 00Y4arolUMUCs, MECTO B
CTPYKType yueOHOro IjiaHa, a TaKKe IMOAXOAbl K OTOOpY colep)kKaHHus, K OIpPEleICHUIO
IUTAHUPYEMBIX PE3yJIbTaTOB.

Copepxanrie 00y4eHHs paCKpbIBaeT COJIEpKaTENbHbBIC JIMHUU, KOTOPbIE MPEeJIaratoTcs
JUIsL 0053aTEILHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Inanupyemble pe3ynbTaTbl OCBOEHHS NPOrpPaMMbl I10 MAaTEMAaTUKE BKJIIOYAIOT
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 CpeIHEro 001Iero oopa3oBanus pa3padoraHa Ha
ocHoBe ®I'OC COO c yuéroM COBpPEMEHHBIX MHUPOBBIX TpPeOOBaHUil, MPEABABIAEMBIX K
MaTeMaTHYECKOMY OOpa3oBaHWIO, W TPATUIMN POCCHICKOro oOpa3oBaHus. Peanmsanus
IporpaMMbl 110 MaTeéMaThKe OOECHEeYMBAET OBJAJCHUE KIIOUYEBHIMU KOMIIETEHIUSAMH,
COCTaBJISIIOLMMHU OCHOBY JUIs CaMOPa3BUTHSA M HENPEPBIBHOIO 00pa3oBaHUs, LIEJIOCTHOCTD
OOLIEKYJIBTYPHOT0, TUYHOCTHOTO U NTO3HABATEJILHOTO PA3BUTHSI IMYHOCTH 00YYarOIIUXCS.

B nporpamme o MateMaTHKe YUTEHBI UJEH U TOJIO0KEHUS KOHUEIIUN Pa3BUTHUS
MaTemaruueckoro obpazoBanusi B Poccuiickoii denepauuu. B cooTBeTcTBUM ¢ Ha3BaHUEM
KOHIENIINK, MaTeMaTH4eckoe o0pa3oBaHUe JOJDKHO, B YACTHOCTH, MPEJOCTABIATh KakI0OMy
oOy4arorieMycst BO3SMOXKHOCTb TOCTHXKEHUSI YPOBHSI MAaTeMaTUYECKUX 3HAHHM, HE0OX0IUMOTO
JUTSL TabHeHIel ycrenHon )u3Hu B o0miecTBe. IMEHHO Ha pelieHue 3Toi 3aauu HalleleHa
porpaMma o MaTeMaTHKe 6a30BOr0 ypOBHSI.

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

[IpakTnueckasi OJAE3HOCTh MAaTEMAaTUKU OOYCIIOBJIEHA HAJIMYUEM MPOCTPAHCTBEHHBIX
¢opM, KOJIMYECTBEHHBIX OTHOLICHMH, HKOHOMHUYECKMX pPACUYETOB; HEOOXOIUMOCTHIO
MaTeMaTUYeCKUX 3HAHUW B TIOHHMMaHUU TPHUHIMIIOB YCTPONCTBA W HCIIOJIb30BAHUS
COBPEMEHHOM TEXHHUKH, BOCIPHUATHUS M MHTEPHpETalus pPa3HOOOpa3HOH COIUANbHOM,
HPKOHOMUYECKOW HH(pOpMALNK;, MPAKTUYECKUX MPUEMOB T'E€OMETPHUUYECKHX HW3MEPEHHH H
MOCTPOCHUM, YUTEHUSI HHPOPMAIIUH, TPEICTABICHHON B BUA€ TaOIUL, TUarpaMM U rpa@uKoB.

[IpumeHeHre MaTeMaTUYeCKOro CTUIISI MBIILUIEHHUS, TIPOSBIISIOLIETOCS B ONIPEACIEHHBIX
YMCTBEHHBIX HaBBIKAX, MPUEMAX U METOJaX MBIIIJICHHUS YeJoBeKa, rpoleccax 0000IeHus 1
KOHKpETH3alliH, aHaJI13a U CUHTEe3a, KJIacCU(UKALlUY U CUCTeMaTU3alluy, abCTparupoBaHus U
aHAJIOTUH KaK (HOPMHPOBAHHH ANTOPUTMUYECKOW KOMIIOHEHTHI MBIIUICHUS ¥ BOCIHUTAHHUH
YMEHUN JIeWCTBOBATh IO 3aJlaHHBIM aJrOPUTMaM, I[IO3BOJIAIONIEH COBEPILIEHCTBOBAThH
W3BECTHBIE U KOHCTPYUPOBATh HOBBIE. OOBEKTHl MATEMATUYECKUX YMO3AKITIOUCHUHN, TpaBuiIa
WX KOHCTPYHUPOBaHHUS PACKPBHIBAIOT MEXAaHU3M JIOTHUYECKHUX IOCTPOEHHUH, CIOCOOCTBYIOT
BbIpabOTKe yMeHHI (popmynupoBaTh, 0OOCHOBBIBATH U JI0Ka3bIBAaTh CYXKJIEHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MBIIIIICHHE.

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



CUMBOJINYECKHE, TpaduyecKue CpencTBa MJs BBIPAKEHUS CYKICHUH W HAarJSIIHOTO HUX
IIPEICTaBICHMUS.

OOmiee 3HAKOMCTBO C METOJAaMHU MO3HAHUSA JICHCTBUTENBHOCTH, NPEACTABICHUE O
IpeIMETE U METOJIe€ MAaTEMAaTUKH, €r0 OTJIMYMS OT METOAOB €CTECTBEHHBIX M I'yMaHUTApPHbIX
HayK, 00 0COOEHHOCTSIX MPUMEHEHHsS MAaTeMaTUKU JI PEUICHUs HAYYHBIX W HPUKIAJHBIX
3a]a4 KaKk HeOOXOAUMbIN KOMIIOHEHT OOIIeH KyJIbTYpBHI.

W3yyeHne wmareMaTuKu CHOCOOCTBYET JCTETHUYECKOMY BOCIHMTAHHUIO YeENOBEKa,
NOHMMAHUIO KpacoThl M M3SMIECTBA MAaTEMaTHYECKHX PACCYXACHHH, BOCIHPUSITUIO
reoMeTpuueckux GopM, YCBOCHHUIO 1€ CUMMETPHUH.

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

dbopMHupOoBaHKHE IICHTPAJIBHBIX MATEMAaTHYECKUX IMOHATUH (YUCIO, BEJIMYMHA,
reoMeTpuueckas (urypa, TmepeMeHHas, BEpPOATHOCTh, (YHKIHUA), OOECIEUNBAIONINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs 00y4arOIIUXCS;

MOJIBeJIEHUE 00YJaroIIMXCsl Ha JOCTYITHOM JIJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTUKU U OKPY)KAIOIIEro MUpa, MOHUMaHUE MaTEMaTHKU KaK 4acTU OO0IIel KYJIbTyphI
YeII0BEUeCTBA;

pa3BUTHE HHTEJUIEKTYaJIbHBIX U  TBOPYECKHUX CIOCOOHOCTEH  oOywaromuxcs,
MIO3HABATEJIIbHON AaKTMBHOCTH, HCCJIEI0BAaTEIbCKUX YMEHUN, KPUTUYHOCTU MBIIUICHUS,
MHTEpEeca K U3YYEHUIO MaTEMaTHKU;

dbopmupoBaHre  (QYHKIMOHAIBHOH  MaTEeMaTH4YeCKOM  TIPaMOTHOCTH:  YMEHHS
pacro3HaBaTh MaTEMATHYECKHUE aCTEKThl B peabHbIX )KU3HEHHBIX CUTYAIUSIX U MPU U3y4YECHUN
OpYruX  y4eOHBIX MPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEM UM 3aKOHOMEpPHOCTEH,
dbopMynupoBaTh WX Ha SI3bIKE MATEMaTUKU U CO37aBaTh MaTeMaTHYECKHE MOJIENIU, TPUMEHSTh
OCBOGHHBIM MaTeMaTUYeCKUH ammapar JUisl peleHHs MPaKTHKO-OPHUEHTHPOBAHHBIX 3a/ad,
WHTEPIPETUPOBATH U OIICHUBATDH MMOJYYCHHBIE PE3YIIbTATHI.

OCHOBHBIMU JIMHUSAMU coJiepkaHust MmareMaTtuku B 10-11 knaccax sBistores: «Hucna u
BBIYHCIICHUS», «AnreOpa» («Anredpanueckue BBIpAXKECHHUSN», «YPABHEHHUS U HEPABEHCTBAY),
«Hauana maremaTtnueckoro ananuza», «l'eometpus» («I'eomerpuueckue QuUrypel u uX
cBoiicTBay, «M3MepeHne reoMeTpu4eCcKiX BETUUUH)).

«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. X oObeAMHSAET JIoTMYecKass COCTaBISIONIAs,
TPaJMLIMOHHO IPHUCYIIAass MAaT€MaTUKE W IPOHU3BIBAIOLIAs BCE MAaTEMATHYECKUE KYpChl U
conepxatenbHbie JuHUA. ChopmynupoBanHoe B PI'OC COO tpeboBaHuE «BIAJICHHE
METOJaMHU  J0Ka3aTelIbCTB, aJIrOpUTMaMU pelIeHus 3aaad, yMeHue (HOpMyIUpoBaTh
oTpezieNieHus, aKCUOMBI M TEOPEMBI, IPUMEHSATh UX, IPOBOANUTD JOKA3aTEIbHbBIE 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 cootBerctBun ¢ ®I'OC COO maremaTuka sBIsETCS 00s3aTENbHBIM MPEIMETOM Ha
JTAHHOM ypoBHE oOpa3oBaHud. [Iporpammoii Mo mareMaTHKe MpeayCMaTpUBACTCA H3y4deHHE
yuebHoro npenmera «MaTemaTuka» B paMKax TpEX y4eOHBIX KypcoB: «Anrebpa M Hauaia
MaTeMaTUYeCKOro aHanuza», «l'eomerpusi», «BepodaTHocTh U cTaTHCTHKa». DopMUpOBaHHE
JIOTUYECKUX YMEHHH OCYIIECTBISETCS Ha MPOTSKEHUH BCEX JIET 00YUEeHHs Ha YPOBHE CPEIHETO
o0uiero oopazoBaHus, a 3JIEMEHTHI JIOTUKH BKIIIOYAIOTCS B COJIEP KaHNE BCEX HA3BaHHBIX BBILIE
y4eOHBIX KypCOB.



OO6miee unco 4acoB, pEKOMEHIOBAaHHBIX /ISl U3YYeHHsS MaTeMaTuku - 340 gacos: B 10
kiacce - 170 gacoB (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 m3ydeHHs MaTeMaTUKH Ha YPOBHE CPEIHETO OO0IIEro oOpa3oBaHHS Y
oOyuaromierocst 6yayT chopMUPOBaHbI CIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI:

1) IPa)XAaHCKOT'O BOCITUTAHMUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MMO3ULUU OOYy4aloUIerocsi Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJI€HAa POCCUICKOTO OOIECTBa, MPEACTABICHINE O MaTEMAaTHYECKIX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOIEIYp TPa)TaHCKOTO OO0IIecTBa
(BBIOOPBI, OTIPOCHI U IPYTO€), YMEHUE B3aUMO/ICHCTBOBATh C COITUATbHBIMU

WHCTUTYTaMH B COOTBETCTBHH C UX (DYHKIMSIMHU U HA3HAYCHUEM;

2) NaTPUOTHUYECKOTO BOCTIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUICKOM I'paXk1aHCKON WACHTUYHOCTH, YBAXKEHHUSI K IPOLLIIOMY
U HACTOSIIEMY POCCHICKOM MaTeMaTHK{, I[IEHHOCTHOE OTHOIIEHHWE K JAOCTH)KCHUSM
POCCHUHCKMX MaTeMAaTHKOB U POCCHUHCKON MaTeMaTH4YeCKOM IMIKOJbI, MCIOJIb30BAHUE 3TUX
JOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH;

3) JTyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHHWE [JyXOBHBIX IIEHHOCTEH poccHuilckoro Haponaa, c(OpMHUPOBAHHOCTh
HPaBCTBEHHOI'O  CO3HAHWSA, OSTUYECKOrO0 TIOBEJCHMS, CBSI3aHHOTO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAYKH U JACSATEIHHOCThIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B
MOCTPOCHUE YCTOMYHUBOTO OYAYyIIEro;

4) ACTETHYECKOTO BOCTIUTAHUS:

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

5) (bHU3NIECKOTO BOCITMTAHUS:

c(hOPMHUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTHYECKHE 3HAHHS B HWHTEpecax
3/10pOBOTO M 0€30mMacHOro odpasza *U3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO
(3m0poBOE TUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHN U OT/AbIXA, PETYJISIpHAs (HU3UUEeCKast
AKTUBHOCTH), PU3NYECKOE COBEPILIEHCTBOBAHUE MIPU 3aHATHUSX CIIOPTHBHO- 03I0POBUTEIBHOM
JIeATEIbHOCTBIO;

6) TPYZIOBOT'O BOCIIUTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IEHHOCTH TPYyIO0It00Us, MHTEpEC K pPa3IU4HBIM
chepam npodecCuOHAIBHON IeATeTLHOCTH, CBA3aHHBIM C MATEMATHUKON U €€ MPUIIOKEHUSIMH,
YMEHHUE COBEPIIATh OCO3HAHHBIN BBEIOOP OyayIei mpoecCuu 1 peaanu30BbhIBaTh COOCTBEHHBIE
JKU3HEHHBIC IIJIaHbI, TOTOBHOCTh W CIOCOOHOCTh K MaTE€MaTUYeCKOMY OOpa30BaHUIO U
caM00Opa30BaHMIO0 HA TPOTSHKEHUHM BCEH JKM3HU, TOTOBHOCTh K AKTHBHOMY YYacTHIO B
peIIeHNH IPAKTHYECKUX 3a7a4 MaTeMaTUYECKON HAIPaBICHHOCTH;

7) HKOJIOTUYECKOT'O BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh HKOJIOTMUYECKON KYNbTYphl, MOHMMAHHUE BIUSHUS COIUATHHO-
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSHHE MPUPOAHOM M COIMAIBHOW CpEbl, OCO3HAHME
r100aTbHOTO  XapakTepa OSKOJOTHMYECKHMX MpoOjeM, OpHeHTalus Ha TMpPUMEHEHHUE
MaTEeMaTUYECKUX 3HAHUH JIUTS PEIICHUS 3a71a4 B 00JIaCTH OKPYXKAIOIIEH CpeIbl, TFIaHUPOBAHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbl;

8) [IEHHOCTH HAyYHOTO TTO3HAHUS:



c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUE MAaTEMAaTHUECKON HAyKH Kak cepbl
4eJI0BEYECKOM JIeATEIbHOCTH, ITANOB €€ pa3BUTHUS U 3HAUUMOCTH JUTSI Pa3BUTHS [IUBHIIU3AIIH,
OBJI/ICHUE SI3BIKOM MATEMaTHKH M MAaTeMaTHYECKOW KYJIbTYpOH KakK CPEACTBOM ITO3HAHUS
MHUpa, TOTOBHOCTb OCYIIECTBIISAITh TPOEKTHYI0 U HCCIEJOBATEIbCKYIO JIESTEIbHOCTh
WHAUBUAYAILHO U B TPYIIIIE.

B pesynbrare m3ydeHHs MaTeMaTUKH Ha YpPOBHE CpPEAHEr0 OO0IIero oOpa3oBaHUS Y
oOyuaromerocst OynyT copMupoBaHbl MO3HABATEIbHbIE YHUBEPCAJIbHBIE YUeOHbIE NEHCTBUS,
KOMMYHHUKATHBHbIE YHUBEpCAJIbHbIE Y4eOHbIe ICHCTBUS, PETYIATUBHbIE YHUBEpCAJIbHBIC
yueOHbIe IeHCTBUS, COBMECTHAS I€ATEILHOCTb.

VY obyyaromierocst 0yayT cOpMUPOBAHBI CIEIYIONIHE 0a30BbIC TOTUIESCKUE ICHCTBHS
KaKk YacTb TII03HABAaTECNbHBIX YHUBEPCAIbHBIX YYEOHBIX JEHCTBUI: BBIIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKUA MATEMAaTHUYECKUX 00BbEKTOB, IIOHSITUIA, OTHOILICHHUH
MEXy MOHATUSAMH, (GOPMYIUPOBATEH ONpPEAEICHUS TTOHATUH, YCTAaHABIUBATh CYIIECTBEHHBIH
MpHU3HaK KJIaccU(UKALUY, OCHOBAHUSA JIJIsl 000OLIECHHS M CPABHEHUS, KPUTEPHUH MPOBOIUMOTO
aHaIIn3a;

BOCIPUHUMATh, (pOpMYIHpOBaTh U MPeoOpa30OBBIBATH CYXACHUS: YTBEPAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IINe, YCIOBHEIC,

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, ACIYKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

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

BBIOMpaTh croco0 perieHust yueOHOW 3agaud (CpaBHHUBAaTh HECKOJBKO BapHaHTOB
pemieHus, BBHIOMpaTh HamOoNee MOMXOMSAIINI C YY4ETOM CaMOCTOSTEIBHO BBIJICICHHBIX
KpUTEPUEB).

VY obyuatomerocst 6ynyT chopmMupoBaHbl cleayrone 0a30BbIe HCCIEI0BATEIbCKUE
JEHCTBUS KaK 4acTh MMO3HABATENbHBIX YHUBEPCATbHBIX YIEOHBIX JCHCTBHIA:

WCIIONIb30BaTh  BOMPOCHI ~ KaK  HCCIENOBATENbCKUM  MHCTPYMEHT  IO3HAHUSA,
(dbopMynHupoBaTh BOMPOCHL, (UKCHUPYIOIIME MNPOTHBOpEUYHe, MpodiieMy, YyCTaHaBIUBAaTh
UCKOMOE U JaHHO€, ()OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

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

CaMOCTOATENbHO  (OPMYJIUPOBAaTh OO0OOIIEHHUS W BHIBOABI 1O  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 yMeHus paboTaTh ¢ wHPOpMAIHEH
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 PAa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEeMAaTU3UPOBATh M WHTEPIPETHPOBATh WH(MOPMALMIO PA3TUYHBIX BHAOB H (opm
NPECTAaBIICHHUS;

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

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOSATENBHO CHOPMYINPOBAHHBIM

KPUTEPUSIM.

Y  oOyuwaromerocs OyayT chOpMHUpOBaHBI yMEHHUS OOIIGHHMS Kak  d4acTh
KOMMYHHUKATHUBHBIX YHUBEPCAIBHBIX yUYEOHBIX NEHCTBHI:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYXICHUS B COOTBETCTBUH C YCIOBHAMHU H IEIISIMHU
oOmIeHws, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX
TEKCTaX, /JaBaTh IMOSCHEHHS IO XOJy pEIICHHs 3aJa4d, KOMMEHTHUPOBATh ITOJY4YECHHBIN
pe3yJbTar;

B X0J1e 00CYKJIeHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TeMbI, MPOOIEMBI,
pelaeMoii 3aaun, BbICKa3bIBaTh UJCH, HAlleIEHHbIC Ha TTOMCK PEIlIeHUs, COMOCTABIATh CBOU
CYXKICHHS C CYKICHUSAMHU IPYTUX YYACTHUKOB AMANIOra, OOHAPYKUBATh Pa3InYle U CXOJICTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBATH Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

MPEJCTABIATh PE3YIbTAThI PEIICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAaHUS, TIPOCKTA,
CaMOCTOSITENIFHO BBIOMpaTh (opMarT BBICTYIUIGHHS € YY€TOM 3alad TpEe3eHTAlud |
0COOEHHOCTEHN ayAUTOPHH.

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

COCTaBJIATH IUIaH, AITOPUTM PELIECHUS 3aJaud, BEIOUpATh COCO0 pelieHus ¢ yuéToM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHTHI PEUICHU ¢ y4€TOM HOBOM MH(OPMALIUY.

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

BJIQJIETh HAaBBIKAMHU IIO3HABATEIBHONH peQIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUI ¥ MBICTTUTEIHHBIX MTPOIIECCOB, X PE3YIBTATOB, BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3yabTaTa PEHICHNs MaTeMaTHIECKOW 3a/1auu;

MPEBUJIETh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTH MPHU PEIICHUU 3a7a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JAHHBIX, HAWJCHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ylbTaTa IeNd U YCIOBUSAM, OOBICHATH MPUYHHBI
JOCTIDKEHUSI WM HENOCTHIKCHHUS PE3y/IbTaTOB NEATENbHOCTH, HAXOIWTh OMIMOKY, JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

VY obyuarorierocs 0ynyT chOpMHUpPOBAHBI YMEHHSI COBMECTHOM €SI TEIbHOCTH:

MMOHUMATh M HCIIOJIb30BaTh MPEHMYIIECTBA KOMaHIHON 1 HHIUBUIYaJIbHON pPabOTHI IPU
pelieHnr Y4eOHBIX 3a]ad, MPUHUMATh Ieb COBMECTHOW JEeATENbHOCTH, IIAaHUPOBAThH
OpTaHHU3AIMI0 COBMECTHOU pabOThI, paclpeensaTh BUAbl padoT, TOrOBapUBATHCS, OOCYKAATh
npoliecc 1 pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYMIOBLIX (popmax paboThl (00CYykaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBD» W WHBIC), BBINOJHITH CBOIO YacTh PaOOThI U KOOPJIUHUPOBATH CBOM JCHCTBUS 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 CpeIHEro oO0IIero o0pa3oBaHUs MPEICTaBICHBI MO rojaM OOYYeHHsS B paMKax
OTACIBbHBIX y‘-Ie6HBIX KYpPCOB B COOTBCTCTBYIOIIUX pa3aciiaXx MporpaMmMbl IO MATCMATUKC.

Ppabouast mporpamma y4yeOHOTO Kypca «Airedpa W Haydala MaTeMaTHYECKOTO
aHaIn3a.

[ToscHuTenpHas 3anucka.

VY4ueOHbIll Kypc «Anrebpa W Hayala MaTEMaTHYECKOrO aHaiHu3a» o00ecrednBaeT
UHCTPYMEHTAJBHYIO 0a3y JUIs W3yYeHHs] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, (OpPMHpYET
JIOTHYECKOEe ¥ a0CTPAaKTHOE MBIIUICHHE OOYyYarolUXCsi Ha YypPOBHE, HEOOXOIMMOM ISt
OCBOCHHS Y4YEOHBIX KYpCOB HH(OPMATHUKH, OOIIECTBO3HAHHS, 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 MaTeMaTUYeCKOro aHaIu3a 3aKJIa/(bIBa€T OCHOBY JIJIs
YCIICIIIHOTO OBJIJICHUSI 3aKOHAMH (U3WKUA, XHUMHHU, OHOJOTMH, TOHUMAaHHS OCHOBHBIX
TEH/ICHIMI 5KOHOMHUKH U 00IIIECTBEHHO! )KH3HH, ITO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPCHHO WCIIOJIb30BAaTh 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,
dbopMUpYyeT KpeaTUBHOE M KPUTHUYECKOE MBINUICHUE. B Xoae m3ydeHus anreOpbl W Hadal
MaTEeMaTUYeCKOro aHajiu3a Ha YPOBHE CcpeaHero oOmiero oOpa3oBaHHs OO0ydaromuecs
MOJy4alOT HOBBIM OMNBIT PEHICHHS NPUKIAIHBIX 3alla4, CAMOCTOSITEJIBHOTO ITOCTPOCHUS
MaTeMaTHYECKUX MOJICJICH pealibHBbIX CUTYallMid M MHTEPIPETAIUH TOJyYCHHBIX 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 [TOTEHLIMATIOM, 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 KOHILCHTPAIMKM BHUMAHUA U OTBETCTBCHHOCTH 3a HOJ'Iy‘-IeHHBIfI peE3yabTar.

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

B ctpykType mporpamMmsbl 1o anaredpe W HadajgaM aHaiM3a BBIICTSIOTCS CIEAYIONUe
COJIepKaTeNbHO-METOANYeCKre JTHHUH: «Yucna W BeIMUCICHUS», «DyHKIMH U Tpadukmy,
((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[aHHBIN y4eOHBIH KypC SIBIISETCS
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 YMEHHE CTPOUTH MATEeMATHUYECKYI0 MOJENb PeaabHOM
CUTyallud, TMPUMEHSITh 3HAHWS, TOTy4eHHBbIE B Yy4eOHOM Kypce «AnreOpa W Hauama
MaTeMaTHYECKOTO  aHalW3a», JUIA PEIIeHHs CaMOCTOATENBHO  CcOpMyITupOBaHHOMN
MaTeMaTU4YECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOTYYECHHBIN pEe3yJIbTaT.

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



YpOBHE OCHOBHOTO 0011ero odpazoBanus. Ha ypoBHe cpemnero ooimero oopazoBanus ocoboe
BHUMaHUeE ynemnseTcs: GOPMUPOBAHHUIO TPOYHBIX BBIUYUCIUTEIHHBIX HABBIKOB, BKIIOYAIOIINX B
ce0st UICTIOB30BAaHUE PAIUYHBIX (DOPM 3aIUCH ICHCTBUTEIIHPHOTO YUCIIA, YMEHHE PAIlMOHAILHO
BBHITIONHATH JCHCTBUS C HHUMH, JeJaTh NPHUKHUAKY, OIEHUBATh pe3ynbraT. OOydarormuecs
MOJIy4alOT HABBIKM TPHUOIMKEHHBIX BBIYMCICHUHN, BBITIOJHEHHS JCHCTBUNA C YHCIAMH,
3allUCaHHBIMM B CTaHAAPTHOW ¢opMe, UCHOIb30BaHUS MAaTEMaTHYECKHX KOHCTaHT,
OLICHUBAHHUSI YMCIIOBBIX BBIPAKEHUM.

ConepxarenpHas JTUHUS «YPaBHEHUS U HEPABEHCTBA» PEAIU3YETCsl HA MPOTSKEHUU
BCEro oO0y4eHHsI Ha YpOBHE CpelHEero o0Iiero o0pa3oBaHUs, MOCKOIbKY B KaKIOM pasjese
POrpaMMBbI TIPEIYCMOTPEHO PEIICHHE COOTBETCTBYIONMX 3a1a4d. OOyJaromuecs OBIaIeBaloT
Pa3IMYHBIMU METOJIAMU PEILICHUS LIEJIbIX, PAIlMOHATBHBIX, UPPALIMOHATILHBIX, TOKA3aTEeJIbHBIX,
norapu(MHYECKUX ¢ TPUTOHOMETPUYECKUX YpPAaBHEHUH, HEPABEHCTB W WX 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 copepkarenpHasi JIMHUS BKIIOUaeT B ce0sl Takke (POPMUPOBAHHE YMEHHIA
BBIMIOJHATH  pacu€Tel 1o  ¢dopMynaM, NOpeoOpa3oBaHUs  LEbIX, PalUOHAIBHBIX,
MPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUMN, a TAK)KE BBIPAKEHUH, COAEpIKAIINX
cTenieHn M JiorapudMbel. B Xome u3ydeHHs anreOpandeckoro Marepuaiia MPOUCXOIUT
JTAIBHEUINEe Pa3BUTHE AITOPUTMHYECKOTO W a0CTPAKTHOTO MBIINUICHHS OOYyJaroIIuXcs,
(GOpMUPYIOTCS HABBIKUA JIEAYKTUBHBIX PACCYKICHHUH, paOdOThI ¢ CHMBOJBHBIMU (hopmamm,
MIPE/ICTABJICHHS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEHN B BUJIE PABEHCTB U HEPABEHCTB. AJredopa
npemiaraeT d(G(eKTUBHbIE HHCTPYMEHTHI ISl PEIICHUS MPAKTHUYECKUX M ECTECTBEHHO-
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. VI3ydyeHwe CTENeHHOW, I0Ka3aTelbHOM,
gorapupMUUecKol W  TPUTOHOMETPUUYECKHUX (YHKIUH, HUX CBOWCTB M TIpaduKOB,
WCIIONIb30BaHre (YHKIUN I PEIICHUs 3a7ad U3 APYTHX y4eOHBIX MPEIMETOB M pealbHOU
JKU3HU TE€CHO CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Oosbiioe BHUMaHME ynensercss (GOpMHPOBAHUIO YMEHHUS BBIpaXXaTb
dbopMynaMu 3aBHCHMOCTH MEXIY Ppa3lIWYHBIMA BENTUYMHAMM, HCCIEIOBaTh MONyYEHHBIC
GbyHKIMH, CTPOUTH UX TpaduKku. Marepuan cojep)kaTelbHON JTUHUHM HalleJIeH Ha pa3BUTHE
YMEHUI U HABBIKOB, MO3BOJISIFOIIUX BBIPAXXKATh 3aBUCUMOCTH MEXI1Y BEIMYMHAMU B pa3IMYHON
dbopme: aHanmUTHYECKOW, rpaduueckod M cioBecHOW. M3ydeHne MaTepuana CIOCOOCTBYET
Pa3BUTHIO AITOPUTMHUYECKOTO MBINIJIEHUS, CIIOCOOHOCTH K OOOOIIEHHIO M KOHKPETH3aIlWH,
WCITOJIB30BAaHUIO AHAJIOTHIA.

ConepxarenpHas auHUS «Hauama  MaremMaTH4eckoro  aHaiv3ay  MO3BOJISET
CYIIIECTBEHHO PACIIMPUTh KPYT KaK MaTeMaTUYECKHUX, TaK W MPHUKIATHBIX 3a7a4, JOCTYITHBIX
00y4JarmuMcsi, ¥ KOTOPBIX MOSBISETCS BO3MOXHOCTh HCCIEIOBAaTh M CTPOHUTH TpaduKu
GyHKIMH, onpeAensaTh UX HanOOIbIITNE U HAUMEHBIITNE 3HAYEHUS, BRIYUCIATH IO QUTYD
U O0BEMBI TeNl, HAXOAUTHh CKOPOCTH WM YCKOpeHus mporeccoB. CojepxaTenbHas JTHHUS
OTKPBIBAET HOBBIE BO3MOKHOCTH MTOCTPOEHUS MaTEMAaTUYECKUX MOJIeNIEN pealibHbIX CUTYaIuH,
HAXOJK/ICHUS HAWTy4IIIeTo PEIICHUs B MPUKIIATHBIX, B TOM YHCJIE€ COIMAIIBHO-I)KOHOMUYECKHUX,
3aladyaXx. 3HAKOMCTBO C OCHOBAMHM MAaT€MAaTHMYECKOTO aHaju3a CIOCOOCTBYET Pa3BUTHIO
a0CTpaKTHOTO, (HOPMATBPHO JIOTHYECKOTO U KPEATUBHOTO MBIIIICHHUS, (JOPMUPOBAHUIO YMEHHMA
pacmo3HaBaTh TMPOSIBJICHUS 3aKOHOB MaTE€MaTWKH B HayKe, TEXHHKE ¢ HCKYCCTBE.



OOyuatomuecss y3HAIOT O BBIIAIOLIMXCS PE3yJbTaTax, IOIYYEHHBIX B XOJ€ pa3BUTHUA
MaTEMaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeToAuYeCKass TUHUSA «MHOXKECTBa U JIOTHKa» B OCHOBHOM
IIOCBSIIIEHA AJIEMEHTAM TEOPUU MHOXKECTB. TE€OpEeTHKO-MHOKECTBEHHBIE IPEACTABICHUS
NPOHM3BIBAIOT BECh KypC HIKOJHHONW MaTeMaTHKU W MpeIaraloT Haubosee YHHBEPCATbHBIN
A3bIK, OOBEANHAIOUIMNA BCE pa3/iesibl MATEMaTUKH U €€ MPUIIOKEHUH, OHU CBS3BIBAIOT pa3HbIe
MaTeMaTHYeCKue JUCLUILIMHBI B €nHOEe Lenoe. BaXHO AaTh BO3MOMXKHOCTh 00y4YaroleMycs
IIOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHON MATEMAaTUKH U HCIIOJIb30BATh €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, UCCIIEOBAHUS STUX MOJIENIEN C IIOMOILBIO
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 NPUKIAaIHbIX 3anad. [Ipu pemenun peanbHbIX
IOPAaKTUYECKUX 3a/7ad oOydarouluecs pa3BHBAIOT HAOIIOJATENbHOCTh, YMEHHE HaXOAWUTh
3aKOHOMEPHOCTH,  a0CTparupoBaTbCs,  HUCHOJNb30BaTh  AHAJIOTUIO,  0000mAaTh U
KOHKpETH3UpoBaTh Mpodaemy. JledarenbHocTh 1O (OPMUPOBAHHUIO HABBIKOB PELICHUS
NPUKIIAJIHBIX 337]a4 OPraHU3yeTCsl B MPOLIECCEe M3YUCHHUS BCEX TeM YU4eOHOro Kypca «Amredpa
Y Hayaja MaTeMaTH4eCKOro aHaIU3a.

OOmiee ynciI0 9acoB, PEKOMEHIOBAHHBIX JJIsl U3yUeHUs y9eOHOro Kypca «Anredpa u
HayaJla MaTeMaTHYeCKOro aHaimzay, - 170 gyacoB: B 10 kiacce - 68 yacoB (2 yaca B HEJIENIO), 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. ApupMeTHYecKHe Olepalud ¢ palUuOHAIBHBIMH  YHCIaMH,
npeoOpa3oBaHus YHCIOBBIX BbIpakeHUU. [IpuMeHeHue npoGeil ¥ MPOLEHTOB ISl pEeIICHUS
MIPUKJIIAIHBIX 33]1a4 U3 Pa3IU4HbIX OTPACIIEN 3HAHUN U PEAIBHON KU3HH.

JleiicTButenbHble uncia. PalinoHansHble U MppaloHanbHble yucia. Apudmernyeckue
olepaluu ¢ 1eHCTBUTENIbHBIMU yucaMy. [IpubmkEéHHbIE BEIYUCIIEHUS, TIPaBUIIa OKPYTIICHUS,
IIPUKUAKA U OLIEHKA PE3YyJIbTaTa BEIYUCICHUM.

Crenens ¢ nensiM nokaszareneM. CtangapTHas popma 3alucH JeHCTBUTEIBHOIO YUCIIA.
Hcnonb3oBanue mnoaxonsmeid (opMbl 3amuch  JEHCTBUTEIbHBIX YHCEN JUISL  peIIeHUs
MPAKTUYECKUX 3aJ1ad U MPECTABICHUS JaHHbIX.

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 nensix 1 [poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.



Pemenue nppanvoHagbHbIX YPABHEHUI 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, crnocobbl 3amanus ¢GyHkuuu. ['padux dyaknuu. BzaummHO 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-0i CTETICHU.

Tpuronomerpuueckass OKpPYXHOCTb, ONpEACICHUE TPUTOHOMETPHUYECKUX (DYyHKIIHIA
YKCJIOBOTO apryMeEHTA.

Havana maTemMaTnyeckoro aHanusa.

[TocnenoBarenbHOCTH, CHOCOOBI  3aJaHMs IOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
II0CJIEI0BATEILHOCTH.

Apudmernueckass U reomerpuyeckas nporpeccuu. beckoHeuHo —yObIBaromias
reoMerpuueckas nporpeccusi. CyMma 6€CKOHEYHO yObIBaroIIe TeoMeTpUUYECKOM TPOrpeccuu.
®opmysa CI0KHBIX IPOLEHTOB. Mcnonap30Banue nporpeccun Ajisl pelIeHHs] peallbHbIX 3a]1a4
IIPUKIIATHOTO XapaKTepa.

MHoOXecTBa U JIOTHKA.

MHo3ecTBO, onepaluu HaJl MHOKecTBaMu. J{narpammel Oitniepa-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 kmacce.
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.

[IpeoOpa3oBaHue BBIpaXKEHU, COAEPIKALINX JIOTAPU(MBI.

[IpeoOpa3oBaHue BBIpAXKEHUH, COAECPIKAIMX CTENIEHH C PAIlMOHAIBHBIM MTOKA3aTeeM.

IIprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazarenbHble ypaBHEHUS! U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUs U HEPABEHCTBA.

CucreMbl TMHEMHBIX ypaBHEHUH. PelieHne npukiagHbix 3a1a4 ¢ MOMOUIbIO CUCTEMBbI
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. Ilepuonnueckune Qynkunu. [IpoMexyTKM MOHOTOHHOCTH —(YHKIUH.
MakcuMyMmbl 1 MUHUMYMBbI QyHKIMH. Hanbosbiiee 1 HauMeHbllee 3HadeHHe (QyHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuyeckue GyHKINU, UX CBONCTBA U IPaPUKH.



[TokazaTenpHas u orapudmMudeckas PyHKIIMN, KX CBOWCTBA U TpaduKH.

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 aHaiamusa.

HenpepriBable ¢pyHkImu. MeTon HHTEpBAOB JJIs pELICHHs] HEPABEHCTB.

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

[IpousBoiHbIe 371eMEHTApHBIX QYHKIUH. DOPMYIIbI HAXOKICHHS IPOU3BOAHON CYyMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKLIUH.

[IpumeHeHne NPOM3BOJHOW K HCCIEIOBAHUIO (YHKIMHA HAa MOHOTOHHOCTH U
3KCTpeMyMbl. HaxoxaeHne HanOobIIero 1 HaMMEHBIIET0 3HaYeHUsT QYHKIIMU Ha OTPE3Ke.

[IpumeneHre NpOM3BOJHON JJII HAXOXKJIEHUS HAWJIy4YlIEero pPelIeHUs B IPUKIIATHBIX
3aadax, AJIsl ONpeaesieHIs] CKOPOCTH MpoIiecca, 3aJaHHOTro (POpMYIIoi Wil rpadukom.

[TepBooOpasnas. Tabauia nepBooOpa3HbIX.

Wuterpan, ero reomerpudeckuii u (usnueckuii cmbici. Belurcnenue uHTErpanga mno
dopmyne Herorona-Jleitbnuia.

[Tnanupyemble peAMETHBIE PE3YNIbTAaThl OCBOEHUS (eiepanbHON paboyeil mMporpaMMbl
yueOHOro Kypca «Anredpa u Hayajla MaTEMAaTUYECKOT0 aHAIM3a» Ha YPOBHE CPEHETO OOIIETOo
o0Opa3oBaHusl.

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

Yucna v BBIYUCIICHHUS:

OTIEpUPOBATH MOHATUSMU: PAMOHATLHOE U JEHCTBUTENLHOE YHCII0, OOBIKHOBEHHAS U
JecsITHYHAs APOOb, TPOLEHTHI;

BBITIONHATh apU(PMETHUECKUE ONEpallid C PAlMOHATIBHBIMU M JIEHCTBUTEIBHBIMU
YHUCIIAMU;

BBITNIOJIHATh NMPUOIMKEHHBIE BBIYUCICHUS, UCIOJIb3Ys MpaBUJIa OKPYTJEHUS, JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCIECHUI;

OTIepUPOBATh MOHATUSMU: CTETIEHD C LI€JIbIM IIOKa3aTesIeM, CTaHIapTHas (GopMa 3arucu
JEHCTBUTENBHOTO YHCIIa, KOPEHb HATYypaJIbHOM CTENEHH, UCIIOIb30BaTh MOAXOAAIYI0 (GOpMYy
3alMCH AEUCTBUTEIBHBIX YUCEI IJISl PELICHUS] TPAKTUYECKUX 3a7a4 U ITPEICTABICHNS TaHHBIX;

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

YpaBHEHMS U HEPABEHCTBA:

ONEepUpPOBaTh  MOHATUSIMU:  TOXKJIECTBO, YpaBHEHHE, HEpPaBEHCTBO,  LEJOE,
palMoOHAIbHOE, UPPALIMOHAIIBHOE YpaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPAaBHEHHUE;

BBIIIOJIHATh ~ IIPE0Opa3oOBaHUS  TPUTOHOMETPUYECKHMX  BBIPQXKEHUW W pellaTh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATE NMPEOOPa30BaHMs 1IEIIbIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX BhIpAXKEHUH
U peuarb OCHOBHBIE THUIIBI LEJBIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX YpPaBHEHUH H
HEPABEHCTB;

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

MOJIETIMPOBATh peajbHbIE CUTYallMd Ha SA3bIKE aiareOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUs, HEpPaBEHCTBA IO YCJIOBUIO 3aJjauyd, HCCIENOBaTh IOCTPOCHHBIE MOJIENH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.



OyHKIUYU U TpaduKu:

ONEpPUPOBATh TOHATHAMU: (YHKIMSA, CHOCOOBI 3amaHus (YHKIMH, OOJIACTh
OTIpEeNIeJICHUs] U MHOXXECTBO 3HaueHU (yHKumu, rpaduk (yHKIHUH, B3aUMHO OOpaTHBIC
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
(GYHKLUU C LENbIM [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.

Hauana maTtemaTn4eckoro aHaausa:

OIIEpPUPOBATH MOHATHAMU:  MOCIIEA0BATENLHOCTD, apu(pMeTHIecKas

U TeOMeTpUYecKast IpOrpeccuu;

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

HCII0JIb30BaTh CBOMCTBA MOCJIEI0BATEILHOCTEN U IIPOrPECCUM AJIsl PELLIEHUS PEaTbHBIX
3a/1a4 MPUKJIAJAHOTO XapaKTepa.

MHOXecCTBa U JIOTHKA:

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

OIIEpPUPOBATH MOHATHSIMU: OIIpEJIJIEHUE, TEOPEMA, CIIEICTBUE, JOKA3aTEIbCTBO.

[IpeameTrHble pe3ynbTaThl MO OTACIBHBIM TeMaM y4eOHOro Kypca «Amnredpa u
Hayajia MaremMarndeckoro aHanmuszay. K xoniry 11 kimacca oOydaromuiicss HayduTcs:

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
HOHATUAMM: JIorapu(M YUCIia, JECITUYHBIE U HATypalbHbIE JOrapu(pMBbl.

VYpaBHEHMSI U HEPABEHCTBA:

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

BBITNIOJIHATh NPE0Opa3OBaHUsl BBIPAKEHUHM, COJAEpKAIIMX Jorapudmbl, OnepupoBaTh
MNOHATUSIMM: JIOTapU(PMHUUECKOE YypaBHEHHWE U HEPAaBEHCTBO, pellaTb OCHOBHBIE THIIBI
JorapupMHUECKUX YPaBHEHUN U HEPABEHCTB,;

HaXOJUTh PELICHUS TPOCTENIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATHAMU: CUCTEMA JIMHENHBIX YPAaBHEHUH U €€ PellIeHUE, NCII0Ib30BaTh
CHCTEMY JIMHEHHBIX YPaBHEHH /Uil PELICHUs IPAaKTUUECKUX 3a/1a4;

HaxOJIUTh PEIICHUS MPOCTEHIINX CUCTEM U COBOKYITHOCTEH PallMOHAIBHBIX YPABHEHUN
Y HEPaBEHCTB;

MOJIETTUPOBATh peajbHble CUTYallud Ha S3bIKE aureOpbl, COCTaBIATh BBIPAXKEHUS,
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, TOYKK 3KCTpeMyMma (yHKIHUH, HauOoJblIee 1 HauMEHbIIee 3HaueHUs] QYHKIIMU Ha
IPOMEXYTKE, UCII0JIb30BaTh UX JUISl KCCIICAOBAaHUS (DYHKIMH, 3aJaHHON IrpaduKoM;

ONEpUPOBATh  TMOHATUSAMHU: TpaQUKU  [OKA3aTeIbHOM, JIoTapuMUUYECKOH U
TPUTOHOMETPUYECKUX (YHKIUH, uH300paxaTb UX Ha KOOPAMHATHOM IIJIOCKOCTH U
MCIIOJIb30BATh JJIsl PELICHUS] YPaBHEHHUM U HEPABEHCTB;

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

UCIOJIb30BaTh TpaduKu (GYHKUIUN A UCCIEAOBAHHS MPOLIECCOB U 3aBUCUMOCTEH U3
JOPYruX y4eOHbIX JUCHUILINH.

Hauana maremaTn4eckoro aHanmusa:

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

HaXOJUTh MPOU3BOIHBIC dJIEMEHTAPHBIX (DYHKIUH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIUKA;

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

MCIO0JIb30BaTh MPOU3BOIHYIO JUISl HAXO0XACHNUS HAWJIYYIIEro PEeleHUsl B IPUKJIAAHbIX,
B TOM YHCJIE€ COLIUATIbHO-I)KOHOMUYECKHUX, 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 COIIMAbHO-3KOHOMHYECKOT0 U (PU3UIEeCKOro
XapakTepa, CpeICTBAMU MaTEMaTHUECKOI 0 aHaIn3a.

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

BaxkHocTh yueOHOro Kypca reoMeTpHM Ha YpOBHE CpelHero oomiero oOpa3oBaHHs
00ycJI0BIeHa MPAKTUYECKON 3HAYMMOCTBIO METaNpeIMEeTHBIX M IMPEIMETHBIX pe3yJbTaToB
00y4YeHHsI TEOMETPUH B HANPaBJIEHUH JIMYHOCTHOTO Pa3BUTHsI 00ydaroLuxcsi, pOpMHUPOBAHUS
(GYHKLIMOHAIBHON MaTeMaTH4ecKONH T'PaMOTHOCTH, M3YUEHHs APYTUX Y4E€OHBIX JUCLUIUIMH.
Pa3zButne y oOydarouiuxcs MPaBMIIBHBIX MPEACTaBIEHUI O CYIIHOCTH M MPOUCXOKICHUU
F€OMETPUUECKUX a0CTPaKIIMi, COOTHOLUIEHUH PEAJIbHOTO U UICAIBHOT0, XapaKTepe OTPaXKEHUS
MaTE€MaTH4YeCKON HAyKOU SBJICHHUI U IIPOLECCOB PEAILHOIO MUPa, MECTE T€OMETPUU B CHCTEME
HayK ¥ POJM MaTeMaTHUYeCKOTO MOJEIMPOBAaHUS B HAYYHOM IIO3HAHUUM U B MPAKTUKE
crocoOcTByeT (OPMUPOBAHMIO HAYyYHOTO MHPOBO33PEHHS OO0YyJaroIIMXCs, a TAKKe KayecTB
MBILIEHHS], HEOOXOAUMBIX JUIS afalTallii B COBPEMEHHOM OOIIIEeCTBE.

I'eomerpust siBisieTCSl OJHUM M3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHEr0 OOIIEro
00pa3oBaHus, TaK Kak 00eCHeuyuBaeT BO3MOKHOCTh M3yYeHUs KaK TUCIMIUIMH €CTECTBEHHO-
HaY4YHOH HanpaBJIeHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbInieHNe, GOPMHUPYEMOE MPU U3YUECHUH OOYJAIOIIMMUCS TTOHSATHHHBIX
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.

OpueHTanusi 4enoBeka B MPOCTPAHCTBE - YCIOBHE €r0 COLMAIBHOTO ObITHS, (hopma
OTPaKEHHSI  OKPY)KAIOLIET0 MHUpA, YCJIOBHE YCICUIHOIO TIO3HAHMS W aKTHBHOTO
npeoOpa3oBaHusi  AeWcTBUTENbHOCTH. OmepupoBaHUE TMPOCTPAHCTBEHHBIMH  0Opa3zaMu
o0beIMHSACT pa3Hble BHUABI Y4€OHOH M TPYIAOBOH IEATENBHOCTH, SIBISETCS OJHHUM U3
npoecCHOHANBPHO BAXKHBIX KAauecTB, IIOPTOMY akTyallbHa 3ajada (QOpMHUpPOBaHUS Yy
00y4aromuxcsi MPOCTPAHCTBEHHOT'O MBILUICHUS KaK Pa3HOBUAHOCTH OOpPa3HOTO MBILIUICHUS -
CYILIECTBEHHOI0 KOMIIOHEHTa B TOJTOTOBKE K MPAKTUYECKOH [EeATENIBHOCTH IO MHOTMM
HAIPAaBIICHUSIM.

Llenp ocBoeHusi mporpamMmbl yueOHoro kypca «['eomerpusi» Ha 0a30BOM ypOBHE
oOydeHuss - oO0IIeo0pa3oBareIbHOC M OOIIEKYIBTYPHOE PAa3BUTHE OOYYAIOIIUXCS Yepes3
o0ecrieyeHHe  BO3MOXXHOCTH  NPHOOPETEHHS W HUCMOJNb30BAaHUS  CHCTEMATHYECKHUX
TreOMETPUYECKUX 3HAHUN M JNEHCTBHM, CIeH(PUUHBIX TEOMETPUH, BO3MOKHOCTH YCHEIIHOTO
OpOJODKeHUsT 00pa3oBaHHsl 10  CIEUUATIBHOCTSAM, HE CBSA3aHHBIM C  [PHUKIAJIHBIM
HCIIOJIb30BaHUEM T€OMETPHH.

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

dbopMHpOBaHHE TPENCTABICHUS O TEOMETPHHM KaK YacTH MHPOBOH KYIBTYpHl H
OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

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

dbopMupoBaHHE YMEHHS PACllO3HAaBAaTh Ha YepTekax, MOJEISIX U B peajbHOM MHpPE
MHOTOTPaHHUKU U TeJia BpaIlCHHUS,

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

(dbopMHpOBaHNE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOTPAaHHUKAX U
TeJIaX BpAIleHHUs U UX OCHOBHBIMH CBOMCTBaMHU;

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

pa3BUTHE HWHTEIUIEKTYaJbHBIX M  TBOPYECKHUX CIIOCOOHOCTEH  oOyyaroImumxcs,
MO3HABATENIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTUYHOCTH MBILIUIEHUS;

¢dopmupoBaHrue (YHKIMOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOM T€OMETpUHU: yMEHHe
pacro3HaBaTh TPOSIBICHHS] TEOMETPUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peaTbHBIX KU3HEHHBIX CHUTYAlUAX U TIPU U3YYSHHUH JAPYTHX YIEOHBIX MTPEIMETOB, IPOSBICHHS
3aBHCUMOCTEH W 3aKOHOMEPHOCTEH, (POPMYIHPOBATh MX Ha SI3bIKE TE€OMETPHH U CO3/1aBaTh
TeOMETPUYECKHE MOJIENN, TIPUMEHSTh OCBOSHHBIH T€OMETPUYECKHH armapat IS PerIeHHs
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 OlpeieIEHHBIM 00pa30M OpraHU30BaHHas padboTa HajJ HUMHU, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHHS, CTHMYJIUPYET MpPOTCKaHHE
WHTYUTHBHBIX TIPOIIECCOB, MOTUBUPYET K JAbHEHIIEMY H3yUSHHIO MTPEIMETA.

[Mpennoyrenne oTHaéTcs HATISAHO-KOHCTPYKTHBHOMY METONY OOY4YEeHHS, TO €CTh



TEOPETUUECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE HEMOCPEACTBEHHOE OTHOIICHHE K MPEAMETHO-
NPaKTUYECKOH 1eATeIbHOCTH. Pa3BUTHE MPOCTPaHCTBEHHBIX MPEACTABICHUN Y 00YyYaIOINXCs
B KypC€ CTEpPEOMETPUU MIPOBOJUTCS 3a CUET PELEHUS 3a/1ad Ha CO3JaHHME MPOCTPAHCTBEHHBIX
0o0pa3oB W 3a/lad Ha OINEPUPOBAaHUE MPOCTPAHCTBEHHBIMH oOpasamu. Co3mganume oOpasa
IPOBOJIUTCS C HCIIONB30BAHUEM HAIVITHOCTH, a OIEpUPOBAHHE OOPa3oM - B YCIOBHUSX
OTBJICYEHHUSI OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHSI €0 UCXOJHOTO COMIEPIKaHUS.

OCHOBHBIMU COJIepKaTEIBHBIMH JIMHUSAMH Y4eOHOTO Kypca «I eomeTpus» B 10-11
KJlaccax sBIsoTCs: « MHororpanHukn»,  «lIpsiMple U mIIOCKOCTH B MpOCTpaHcTBe», «Tema
BpallleHus», «BeKTopbl U KOOPAWHATHI B MPOCTpaHCTBE». DOPMUPOBAHHE JIOTHUECKUX YMEHHM
pacripenesisieTcsi Mo COJepKATeNbHbIM JIMHUSAM U 10 rojiaM oOydeHHs] Ha YpOBHE CPEIHErO
o011ero 06pa3oBaHusl.

Conepxanre 00pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pPe3yJbTaTaM OCBOCHHS
IpOTPaMMBbI IO TEOMETPHH, PACIPEACIEHHBIM TI0 T0J1aM 00y4eHUs], CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJaJIeHHE TeOMETPUYECKHMMH TMOHATHUSAMU M HABBIKAMHU OCYIIECTBIISIIOCH
MOCIIEOBATEIbHO U MOCTYIMATENbHO, C COOMIOICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHUS BKIIOUAINCh B OOIIYI0 CHCTEMY TE€OMETPUYECKUX IMPEACTaBICHHIA
o0ydaromuxcsi, pacmupsis 1 yriayossis e€, o0pa3ys IpOoYHbIE MHOKECTBEHHBIE CBSI3U.

OO0111ee yncI0 YacoB, pEKOMEHIOBAaHHBIX JIJISl U3y4eHUsl yueOHOro Kypca «l'eomeTpus»
- 102 gaca: B 10 xnacce - 68 yacos (2 yaca B Hefenio), B 11 kinacce - 34 gaca (1 yac B HeAeIO).

Conepxanne o0yuenus B 10 kiacce.

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.

OcHoBHbIE TOHSTHUSI cTepeoMeTpuH. Touka, mHpsMas, IJIOCKOCTh, MPOCTPAHCTBO.
[TonstTe 00 akCHMOMATHYECKOM IIOCTPOCHHHM CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH H
CJIEJICTBUS U3 HUX.

BsaumHoe pacmnonoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOLINECS, MTapalieIbHbIE
U CKpemmBaromuecs mnpsmbie. [lapamienbHOCTh NPSMBIX M IUIOCKOCTEH B NPOCTPAHCTBE:
napajuleJibHble TNpsSMbIE B IPOCTPAHCTBE, MapajlIeIbHOCTh TPEX MPSAMBIX, MapajlieIbHOCTb
OpsIMOM U TUIOCKOCTU. YTJbl C COHAIpPaBIEHHBIMH CTOPOHAMM, Yrojl MEXIY MNPSMBIMHU B
npoctpaHcTBe. [lapaiuienbHOCTH  TJIOCKOCTEW: MapajieJbHbIE IIOCKOCTH, CBOMCTBA
napajuleJbHBIX IUIockocTed. Ilpocreiiime npocTpaHCTBEHHbIE (QUIYpbl Ha IUIOCKOCTH:
TeTpa’ip, KyO, mapajuiesenune;], NoCTpOeHHE CeUeHHI.

[lepneHuKyISIpHOCTh TPSAMONM M IUIOCKOCTH: NEPHEHAMKYJSpPHbIE TMpsSMbIE B
MIPOCTPAHCTBE, MpsIMbIE NapajljIelbHblE M MEPHEHIUKYISIPHBIE K IUIOCKOCTH, MPHU3HAK
NEPIEHIUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O MpsMOM MNEpHEeHIUKYISPHOU
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 MPSMOM JO IUIOCKOCTH, MPOEKIHUs (Uryppl Ha IUIOCKOCTb.
[leprieHAUKYIAPHOCTD IUIOCKOCTEHM: MpH3HAK MEPHEeHAUKYISIPHOCTH JIBYX IUIOCKOCTEH.
Teopema o Tpéx nepneHAUKYIsIpax.

MHOrorpaHHMKH.

[lonsiTHe MHOTOTpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOTPAHHHKA, BBIMYKIbIE H
HEBBINTYKJIbIE MHOTOIPAHHUKH, Pa3BEPTKA MHOrorpanHuka. llpusma: m-yroibHas mnpusma,
TPaHU U OCHOBAHMS MPU3MBI, MIpsIMasi U HaKJIOHHAsi IPU3MbI, OOKOBas ¥ MOJIHASL IOBEPXHOCTh
npusMsl. [lapamnenenunesn, npsMOyroapHbIN NapajIesenunes u ero ceorctea. [lnpamua: n-
yroyibHas MUpaMuaa, TpaHU M OCHOBAHHWE NUPaMUJbl, OOKOBas W TIOJHAs MOBEPXHOCTh
NUPaMUJIbl, TpaBWIbHAsS W yceu€éHHas NHupaMuia. ODJIEMEHThl MPU3Mbl U MHPaAMHJBL.



[IpaBuiibHBIE MHOTOTPaHHUKH: TTOHITHE MTPAaBUIIBHOIO MHOTOTPAaHHUKA, TPaBHJIbHAS MTPU3Ma U
MpaBWJIbHASA MUPAMUJIA, IPABWIIbHAS TPEYroJibHAS MHUPaMUIa U MPABUIBHBIA TETPadap, KyO.
[IpencraBieHyne 0 NpaBUIBHBIX MHOTOI'PAHHUKAX: OKTa’p, JoJAeKa’Ap U ukocasap. CeueHus
MIPU3MBI U TUPAMUJIBIL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENIBHO TOYKH, MPSAMOM, MJIOCKOCTH.
DneMeHThl CHMMETPUU B TUpaMuiaX, NapauieJenuneiax, IpaBuIbHbBIX MHOTOTpaHHUKAX.

Boruncnenue 371eMEHTOB MHOTOTpaHHHKOB: pEOpa, auaroHanu, yriel. lliomans
OOKOBOH TOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSMOIl MPHU3MBI, IUIONIAlb OCHOBAaHUM,
TeopeMa O OOKOBOH MOBEPXHOCTU MNpsiMOoi mpusmbl. [lnomians OOKOBOM MOBEPXHOCTU U
IIOBEPXHOCTU IPABWIBHOW NUPAMUABI, TEOPEMA O IUIOLAAHN yceu€HHOM nupamunabl. [lonarue
00 00péme. 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 moBepXHOCTH. L{unuuap: ocHOBaHUs U OOKOBas MOBEPXHOCTh, 00pa3yroIas
U OCb, IUIOIIA/{b OOKOBOH U MOJHON MOBEPXHOCTH.

Konunyeckas moBepxHOCTh, 00pa3yroliie KOHUYECKONH MOBEPXHOCTH, OCh M BEpILIHHA
KOHUYecKol moBepxHocTH. KoHyc: ocHOBaHue M BeplInMHa, oOpasyroias U OCh, IJIOLIA/Ab
OOKOBOI M TOJIHOW MOBEPXHOCTU. Y CEUEHHBIA KOHYC: 00pa3yrolmue U BICOTAa, OCHOBAHUS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: ueHtp, paguyc, AUaMeTp, IIIOLIAAb MOBEepXHOCTU chephl. B3anmuoe
pacrnosioxeHue cepsl U IIIOCKOCTH, KacaTelabHas IIIOCKOCTh K chepe, miomanb chepsl.

N3o06paxxenue Ten BpaleHus Ha II0CKOCTH. Pa3BépTka numuHApa 1 KOHyca.

KoM0Ounamu ten BpaiieHuss ¥ MHOTOIPaHHUKOB. MHOTOrpaHHUK, ONMKUCAHHBIA OKOJIO
cdepsl, cepa, BOUCaHHAs] B MHOTOI'PaHHUK, WIH TEJIO BPALLCHUS.

[Tonsitue 06 o06bEMe. OcHOBHBIE CcBOicTBa 00BEMOB Ten. Teopema 00 oO0BEME
MPSIMOYTOJIBHOTO TTapajuielienurena u cieactsus u3z He€. O0bEM munmHApa, Konyca. O0béM
mapa v miomass chepsl.

ITonoGHbIe Tena B npocTpaHcTBe. COOTHOMIEHHSI MEXAY IUIOIAAsIMU TTOBEPXHOCTEMH,
00BEMamMK MOJOOHBIX TETl.

Ceuenuss mwinmHApa (MapayieIbHO M MEPHEeHIUKYISIPHO OCH), CEYeHHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE.

Bexktop Ha muiockoctM M B mpocTpaHcTBe. CoKeHHME U BBIUMTAHHE BEKTOPOB.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3nokeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM BEKTOpaM.
[TpaBuiio mapamnenenunena. Pemenue 3a1ay, cBI3aHHBIX C IPUMEHEHUEM MTPaBUII IEHCTBUH C
BekTOpaMHu. lIpsmoyronbHas cucreMa KOOpAMHAT B MpocTpaHCTBE. KoopamHaThel BEKTOpA.
[Tpocreiimne 3amaun B KOOpAMHATAX. YTOJI MEXAy BeKTopamu. CKalspHOE NPOU3BEICHHE
BEKTOPOB. BbluKciieHne yrioB Mexay NpsMBIMU U IUIOCKOCTAMU. KoopauHaTHO-BEKTOPHBIN
METO/]] IIPY PELLIEHUU T€OMETPUUECKHX 3a/1a4.

[Inanupyemble npeAMETHBIE PE3yNIbTaThl OCBOEHUS (efiepanbHON pabouelt mporpaMmbl
yaeOHoro kypca «I'eomeTpus» Ha 6a30BOM YpPOBHE Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHMs
OpPUEHTUPOBAHbI HA JJOCTUKEHHE YPOBHSI MaTEMaTHUYECKON IPaMOTHOCTH, HEOOXOIUMOTO IS
YCIIELIHOTO PELIEeHUs 3a/1a4 B pealbHOM KU3HU U CO3JAHUE YCIOBUM JIJIs1 UX OOLLEKYIBTYPHOTO



pa3BUTHSL.

[IpenMeTHBIE pe3ynbTaThl MO OTACIBHBEIM TeMaMm ydeOHoro kypca «['eomerpusi». 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, TMHCWHBIN Yroj IBYTPAaHHOTO yTiia, TPpayCcHast Mepa JIBYTPaHHOTO YTJIa;

OTIEPUPOBATH MOHSATUSMU: MHOTOTPAHHUK, BBITYKJIBIA ¥ HEBBIMYKIIbIi MHOTOTPAHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIIbHBIM MHOTOIPaHHUK;

pacrno3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (MUpaMUAa, MPU3Ma, IPSIMOYTOJIbHBIH
napasuienenunes, Kyo);

KJaccuUIUpPOBaTh MHOTOTPAaHHUKHM, BbIOMpass OCHOBaHUS [UIsl KJiaccU(HUKAIUU
(BBITTYKJIBIC W HEBBITYKJIbIE MHOTOTPAHHWKH, IPABUIBHBIC MHOTOTPAHHHUKH, TPSMBIC H
HAKJIOHHBIC IPU3MBI, TAPAILICIICITUTICBI );

OTIEPUPOBATH MOHITHIMH: CEKYIas TUIOCKOCTh, CEUCHNE MHOTOTPAHHUKOB; OOBSICHATH
NPHUHIMITEI  TIOCTPOCHUSI  CEYCHMMU, HCIOJB3YyS METOJl CJICNOB; CTPOUTh CEUYCHHS
MHOTOTPaHHUKOB METOJOM CJIEJIOB, BHITIOJIHSATH (BBIHOCHBIE) MJIOCKHE YEPTEHKH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX (PUTYpP: BUI CBEPXY, COOKY, CHU3Y;

peliaTh 3aa4i Ha HaXOXKJICHUE 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 HJIN aJITOPUTMaM, IPUMCEHAA U3BECTHBIC aHAJIMTUYCCKUC MCTOABI

IIpY  pELICHUU

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

BBIUYUCIIATH 00BEMBI U IIJIOLIAIN TIOBEPXHOCTEH MHOTOIPaHHUKOB (IpU3Ma, MUpamMmuaa)
C HpI/IMeHeHI/ICM q)OpMYJ'I, BBIYUCIIATH COOTHOIICHUS MC)KI[y mromaasamMn HOBerHOCTeﬁ,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB;

OIICpHUPOBATH TOHATUAMU: CHUMMETPUSA B HNPOCTPAHCTBC, LCHTP, OCb U INJIIOCKOCTH
CUMMCTPUHU, HCHTP, OCb U IINIIOCKOCTh CUMMCTPHUU (bI/IprBI;

H3BJIEKATh, npeoOpa3oBbIBaTh 51 HHTEPIPETUPOBATE UH(pOPMaLINIO 0
MPOCTPAHCTBECHHBIX I'COMCTPUICCKUX (bI/IpraX, MMPEACTABJIICHHYIO Ha YCPTCIKAX U PUCYHKAX;

MPUMEHTh TeoMeTpuyeckue (akThl JUIsl pPEUICHUS CTEPeOMEeTPUYECKUX 3ajad,
npearojgararomux HECKOJIbKO HIaroB p€iCHus, €CJIN yCIOBUA NPUMCHCHHA 3a1aHbl B SIBHOM
dopme;

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



CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKHX 3a]1aY;

IIPUBOJUTL NPUMEPbl MATEMATHUUECKHUX 3aKOHOMEPHOCTEH B NPUPOJE M JKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE;

IIPUMEHSTH NOJyYEHHBIE 3HAHUS HA IIPAKTHKE: aHAJIU3UPOBATh pealbHbIE CUTyallUd U
IPUMEHATh HW3YYEHHbIE IIOHATHS B IIPOLIECCE IIOMCKAa PEUIEHHs] MaTeMaTHYeCKH
chopMyJIMPOBAaHHON TPOOJIEMBI, MOJIETUPOBATh peajbHble CUTYalluu Ha SI3bIKE T'€OMETPHH,
UCCJIEIOBATh MTOCTPOCHHBIE MOJIETH C UCIOJIb30BAaHUEM F€OMETPUUECKUX MOHSATUN U TEOpEM,
anmapara anreOpbl, pemarh MpPaKTUYECKUWE 3a/ladd, CBSA3aHHBIE C HAXOXJICHHEM
F€OMETPUUYECKUX BEIUYHUH.

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

ONEpPUPOBATh  MOHATHUAMHU:  LWIMHIPUYECKAas  IOBEPXHOCTh,  OOpasyrolue
WIMHAPUYECKOM TMOBEPXHOCTH, IMJIMHAP, KOHUYECKas IOBEPXHOCTh, OOpasyromue
KOHUYECKOW MOBEPXHOCTH, KOHYC, chepruyeckasi HOBEpXHOCTh;

pacrno3HaBaTh Teja BpalleHus (UWINHAP, KOHYC, cepa U map); 0ObICHATH CIIOCOOBI
MOJTyYEHUSs TeJ BpaIllleHUs; KJIacCU(PUIIMPOBATH B3aUMHOE PacrojokeHue chepbl U TNIOCKOCTH;
ONEepUPOBaTh TOHATUAMU: IIAPOBONW CETMEHT, OCHOBaHHE CErMEHTa, BBICOTAa CETMEHTA,
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP;

BBIUYUCIIATH 00BEMBI U IUIOIIAN OBEPXHOCTEHN TEJ BPALCHUS], TEOMETPUUYECKUX TEJ C
pUMEHEHUEM (OPMYIT;

OIIEPUPOBATH MOHSATHSIMH: MHOTOTPAHHUK, BITUCAHHBINA B chepy M ONMMCAHHBIN OKOJIO
cdepsl, cdepa, BHUCAHHAS] B MHOTOT'PAHHUK WJIH TEJIO BpallleHUs;

BBIUUCIISATH COOTHOIICHUS MEXY TUIOLIAIIMU TOBEpXHOCTEH U 00bEMaMU MOAOOHBIX
Ten,

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

BBITIOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEHKH U3 PUCYHKOB MPOCTHIX 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 NIOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIMOJIHATE JIEWCTBUS CIIOKEHHUSI BEKTOPOB, BBIUUTAHMS BEKTOPOB U YMHOKEHUS
BEKTOpa Ha 4YUCIO, OOBICHATh, KAKUMU CBOMCTBaMU OHM 00J1a/Ja0OT; NMPUMEHATh MPABUIIO
napaJuleIenunena;

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

HaXOJUTh CYMMY BEKTOPOB M IPOHU3BEJEHHE BEKTOpa Ha YHUCIO, Yrol MEXIy
BEKTOPAMH, CKaJSIPHOE IPOU3BEIECHHUE, PACKJIAAbIBaTh BEKTOP IO JABYM HEKOJUIMHEAPHBIM
BEKTOPAM;

3a/1aBaTh IUIOCKOCTh YpPaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAMHAT; NPUMEHSATh
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 CTaHIaPTHBIX MaTEMaTUYECKUX 3ajay;

IIPUMEHSITH IPOCTEHIINE TPOTPAMMHBIE CPEACTBA U ANEKTPOHHO "KOMMYHHUKAILMOHHbIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

IIPUBOJIUTh IPUMEPbl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M IKU3HU,
pacno3HaBaTh NPOSBICHUE 3AKOHOB F'€OMETPHUH B UICKYCCTBE;

IIPUMEHATDH MTOJIYYEHHbIE 3HAHUS HA MIPAKTUKE: AaHAJIM3UPOBATHh PEAIbHBIE CUTYALIUH U
INPUMEHATh H3YyYEHHbIE TMOHATHS B NPOLECCE IOUCKA PEHICHUS MaTeMaTUYECKU
c(hopMyJIMPOBAaHHON TPOOJIEMBI, MOJIEIUPOBATh pealbHbIe CUTYallUu Ha S3bIKE T'€OMETPUH,
UCCJIEI0BATh TOCTPOCHHBIE MOJIENHN C UCIOJIb30BAaHUEM I€OMETPUUECKUX MOHATUN U TEOPEM,
anmapara aiareOppl, pemarb MPAKTHYECKHUE 3aJaud, CBS3aHHBIE C HAXOXKICHUEM
FE€OMETPUUECKUX BEIUYUH.

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

VYueOublii kypc «BeposTHOCT, M cTaTucTuka» ©0a30BOrO YpPOBHS  SIBISIETCS
MPOJOHKEHUEM M Pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro YpOBHS OCHOBHOTO
obmiero oOpazoBaHus. YUeOHBIH Kypc MpeaHa3HadeH Uit (GOpMUPOBAHHS y OOYUYaIOIIMXCS
CTaTUCTUYECKOM KYJBTYPBI U IIOHUMAaHUS POJIM TEOPUH BEPOSITHOCTEN KaK MaT€MaTHYECKOIO
MHCTPYMEHTA U M3YYEHHUS CIIydailHBIX COOBITHH, BENMYMH W TporeccoB. [Ipu m3ydeHun
y4eOHOro Kypca o0OramaroTcsi MpeCTaBlIeHUs OOYyYaroIIMXCsl O METOAaxX HCCICIOBAHMS
W3MEHYMBOTO MHpA, PAa3BHBAETCS MOHMMAaHHE 3HAYMMOCTH U OOIIHOCTH MaTeMaTHYECKUX
METOJIOB TO3HAHHUA KaK HEOThEMJIEMOW YacTH COBPEMEHHOT0 eCTECTBEHHO-HAy4YHOTO
MHUPOBO33PEHUSI.

Copepxannie yueOHOT0 Kypca HaIllpaBJICHO Ha 3aKpEIUICHHE 3HAHUM, MOJIYYeHHBIX MIPH
M3YYEeHUU Kypca Ha YpPOBHE OCHOBHOTO 001ero 00pa3oBaHusi, U Ha pa3BUTHE MPEICTABICHUIMA
(6] cnyqaﬁHHx BCIIMYMHAX W B3aUMOCBA3AX MCKIY HUMHU Ha BaXHBIX IPHUMEpax, CHOXKCTBI
KOTOPBIX IMOYEPITHYTHI M3 OKPYXAroIero Mupa. B pesynprate y oOydaroOmMXCs JIOJDKHO
chopMupOBaTHCS MPEACTABICHUE O HanboJiee YMOTPEOUTETbHBIX U OOIIMX MAaTeMAaTHUYECKUX
MOZACIIAX, UCITOJIB3YEMBIX JIsI OITMCAHHUA aHTPOIIOMCTPUYCCKUX U )IeMOl"paq)I/I‘-IGCKI/IX BCJIMYUH,
HOTPEIIHOCTE B Ppa3jIMYHOIO pojJa HM3MEPEHUsX, UIMTENBbHOCTH Oe30TKa3HOW paboThl
TEXHUYECKHUX YCTPOUCTB, XapaKTEPUCTHK MACCOBBIX SBJICHUN U IPOLIECCOB B OOIIECTBE.

B cooTBeTcTBUM ¢ yKa3aHHBIMH LIEJISIMHU B CTPYKType yueOHoro Kypca «BeposTtHoCTh 1
CTaTUCTHKA» Ul YPOBHS CpelHero ooluiero oOpazoBaHMs Ha 0a30BOM YPOBHE BbIJIEICHBI
CJIEAYIOIIME OCHOBHBIE COJepKarenbHble JTHHUU: «CiydaiiHble COOBITHS M BEPOSTHOCTH,
«Cny4aifHble BEJIMYUHBI U 3aKOH OOJIBILINX YUCEID».

Baxnylo wacte y4eOHOro Kypca 3aHUMaeT W3Y4YEHHE TEOMETPUYECKOTO U
OMHOMHUAJILHOT'O pacnpegleﬂeHI/Iﬁ U 3HAKOMCTBO C HWX HCHOPCPBIBHBIMHU aHAJIOTaMHu -
MOKAa3aTeTbHBIM U HOPMAJILHBIM pacTpe/IeIeHUsIMHU.

Conepxanne nuHuK «CiydaiiHple COOBITHS U BEPOSTHOCTH» CIY)KUT OCHOBOM JUIS
dopMHpOBaHUS TPEJCTABICHUNH O paclpelielieHud BEPOSITHOCTEH MEXIy 3HAaYCHUSIMHU
CIIy4aifHBIX BEJIMYUH, a TAKXKE 3Ta IMHUS He00X0IMMa Kak 0a3a Juist U3yueHus 3aK0Ha O0JIBIITUX
grcen - QyHJIaMEHTATBFHOTO 3aKOHa, JCHCTBYIOIIETO B TPUPOAE M OOMIECTBE M WMEIOIIETO
MaTeMaTHuecKyro ¢opmanuzanuio. Cam 3akoH OONBIIMX YHCEN Mpeuiaraercs B
03HAKOMHUTEILHOU (bOpMe C MUHUMAJIbHBIM HUCIIOJB30BaHUEM MaTEMATHYECKOI'O Q)opMaana.

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



BHUMaHuE OOYyYarolIMXCs Ha OMHCAHUM U HU3YYEHUU CIIyYalHBIX SBJIEHUH C TOMOILBIO
HENpephIBHBIX QyHKIMH. OCHOBHOE BHUMaHUE yNENSETCS MOKa3aTeIbHOMY U HOPMaJIbHOMY
pacripesiesieHusIM, TIPU 3TOM NPEAINOIaraeTcsi 03HaKOMHUTEIbHOE M3yueHHe Mmarepuana 0e3
JI0Ka3aTeIbCTB MPUMEHSIEMbIX (DaKTOB.

Oo1u1ee ynCIIo 4acoB, PEKOMEH/IOBAHHBIX JUI H3YyYEeHUsI YIeOHOT0 Kypca «BeposSTHOCTD
W CTaTUCTHUKa» - 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Henenmto), B 11 kmacce - 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 CITYYalHbIE COOBITHS. DIEMEHTAPHBIC COOBITHS
(ucxonpl). BepoaTHOCTh ciydalfHOTO COOBITHS. BIM30CTh 9acTOTBHI U BEPOSTHOCTH COOBITHIA.
CrnyualiHple OIBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTApHBIMH COOBITHSIMH. BepostHocTu
COOBITHIA B OTIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHUSIMHU.

Omnepanuu HaJ COOBITHSMU: TIEpecedeHre, 00beIMHEHUE, TPOTUBOMOIOKHBIE COOBITHS.
Huarpammsl Ditniepa. @opmyiia ca0KeHUsI BEPOATHOCTEH.

VYcnoBHas  BEpPOSITHOCTb.  YMHOXEHHE  BEpOSITHOCTEH. JlepeBOo  ciaydallHOTO
skcriepuMenTa. opmyria MmoHoH BeposiTHOCTH. HezaBucumbie COOBITHS.

KombunaTtoproe npasuiio ymHoxxeHus. [lepectanoBku u gaxropuan. Yucmio

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

bunapusplii crnydaiiHelii ombIT (MCHBITAaHUE), YCIeX U Heyaaya. HesaBucumbie
ucnpiTanus. Cepusi HE3aBUCUMBIX HMCHBITAHMM 10 mepBoro ycnexa. CepHsi HE3aBUCHUMBIX
ucneiTaHuil bepryiu.

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

Coneprxanne o0yuenus B 11 kiacce.

UucnoBble XapaKTEpPUCTUKU CIYYalHBIX BEIMYHMH: MATEMATHYECKOE OXKHUIAHME,
JCIIEPCUS M CTAHIapTHOE OTKIOHEHHUE. [IprMephl MPpUMEHEHHsI MATEMATHYECKOTO 0KUIAHMS,
B TOM YHCJI€ B 3ajJla4yax W3 MOBCEAHEBHOM XU3HMU. Maremarnueckoe OXXuJaHue OWHapHOU
CIyyallHOM BeNWYMHBL. MareMaTHuuecKoe OXUJAHUE CYMMBbl CIy4ailHbIX BEJIWYHH.
Matematuueckoe OXHJIAHUE U JUCIEPCUS TEOMETPHUYECKOro W OMHOMHAIBHOTO
pacipeneeHnui.

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

[IpuMeps! HENPEPBIBHBIX CIIyYalHbIX BEJIMUMH. [IOHATHE O TUIOTHOCTH pacIpeiesieHus.
3amauy, MNpUBOASIIME K HOpPMalbHOMY pacnpezeneHuto. [loHsTHE O HOpPMaIbHOM
pacupeieNeHNu .

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YI€OHOTO Kypca «BeposSTHOCTh U CTATHCTUKA» HA
6a30BOM ypOBHE Ha YPOBHE Cpe/lHero o0Iiero oopa3oBaHus OPUEHTHPOBAHbBI HA JOCTHXKEHHE
YPOBHSI MaTeMaTHYeCKOW I'PaMOTHOCTH, HEOOXOAMMOTO JUIsl YCHEIIHOTO PelleHUs 3anad 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 kiacca o0yuaromuiicss HAyquTCs:

YUTATh U CTPOUTH TAOJIUIIBI U THATPAMMEI;

ONEepUPOBaTh TMOHATUSIMM: CpeAHee apupMeTHYecKoe, MeauaHa, HaubOoIbllee,



HauMEHbIIIEE 3HAYCHHE, Pa3MaX MacCUBA YHCIIOBBIX TaHHBIX;

OIIEPUPOBATH TOHATHSAMU: CIyYalHBIN SKCIIEPUMEHT (OMBIT) M Cly4ailHOe cOObITHE,
3IIEMEHTApPHOE COOBITHE (IIEMEHTAPHBIN NCXO0/1) CIYYaiiHOTO OTIBITA, HAXOJUTh BEPOSITHOCTH B
OIBITaX C PABHOBO3MO>KHBIMH CIIy4alHBIMHU COOBITUSIMH, HAXOJIUTh U CPAaBHUBATh BEPOSTHOCTH
COOBITUI B U3YYEHHBIX CIy4YailHbIX 3KCIIEPUMEHTAX;

HaXoAUTh U (POPMYIMPOBATE COOBITHS: IEpECEUCHHE U 0OBEANHEHHE TaHHBIX COOBITHH,
COOBITHE, MPOTHBOIOJIOKHOE JaHHOMY COOBITHIO, TOJb30BATHCS AUMArpaMMamMu Oiiepa u
(bopMynoi cioxeHHs BEpOATHOCTEH IIPU PELICHUH 3a/1a4;

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

NPUMEHSATh KOMOMHATOPHOE MPABUIIO YMHOXECHHS IPU PEIICHUH 3a]ad; ONEpUpPOBaTh
IIOHATUSMHU: UCIIBITAHUE, HE3aBUCHUMBIE HCIIBITAHUSA, CEpHUs UCIBITAaHUHM, yCIeX W Heyhaua,
HaXOJUTh BEPOATHOCTH COOBITUN B CEpPUM HE3aBUCUMBIX MCIIBITAHMM /0 MEPBOro ycliexa,
HaXOJIUTh BEPOSATHOCTU COOBITUI B CEpUM UCIBITAaHUN bepHyu;

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 BEPOSATHOCTH 3HAYEHUM CIIy4alHOM BEJIMYMHBI 10 PACIPENEICHUIO WU C
IIOMOIIBIO AMarpamMm;

ONEpPUPOBATh IOHATHEM MAaTEMaTUYECKOTO OXHUIAHUSA, INPUBOAUTH IIPUMEPHI, KaK
IIPUMEHSETCA MaTEMATUUECKOE 0KMJIaHUE CIIy4aliHON BEJIMYMHBI HAXOAWTh MaTEMATUYECKOE
O’KUJIaHUE M0 JIAaHHOMY DPACHpEeNICHUI0; UMETh MPEICTaBICHUE O 3aKOHE OOJIbLIMX YHCE,;
MMETH MPEICTABICHNUE O HOPMAaJIbHOM PACIpEACICHUN.



