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Pabouas nporpamma
1o yueOHoMYy npeamery «MaremaTukay
(yrnyOn€HHBINA yPOBEHB).



Pabouas mporpamma no yueOHoMy nipeameTy «MatemaTukay (yriayOiaEHHBIN ypPOBEHB)
(mpenmeTHas obmacte «MaremaTnka U HHPOPMATHKa») (J1aee COOTBETCTBEHHO - IPOrpaMMa
[0 MaTeMaTHKe, MaTeMaTHKa) BKJIIOYACT MOSCHUTEIBHYIO 3aMHCKY, COJEp)KaHHE O0y4eHus,
IUTAHUPYEMBIE PE3YJIbTAaThl OCBOEHMSI IPOTrPaMMBbl I10 MaTEMaTHKE.

[losicHuTenpHas 3amucKa OTpaXkaeT OOLIME LENM M 33JaYd HU3Y4EHHs] MaTEeMaTHKH,
XapaKTEPUCTUKY MCHUXOJOTUYECKUX MPEANOCHIIOK K € U3yUYEHHUI0 00Y4arolUMUCs, MECTO B
CTPYKType yueOHOro IjaHa, a TaKkKe IMOAXOAbl K OTOOpY CoAepiKaHUs, K OIpeIeeHHIO
IUTAHUPYEMBIX PE3yJIbTAaTOB U K CTPYKTYpE TEMATHUECKOIO TUIAHUPOBAHMUSL.

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

[Inanupyemble pe3ynbTaTbl OCBOEHMSI IIPOIPaMMbl 110 MaTeMaTHKE BKIIOYAKOT
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 mo MaTtemaTvke YriayOJIEHHOTO ypOBHS IJsl OOYyYaroIIMXCS Ha YpOBHE
cpenHero odiero oopasoBanus pazpadotana Ha ocHoBe PI'OC COO ¢ yuéToM COBPEMEHHBIX
MHUPOBBIX TpPeOOBaHMU, NMPEABABISEMBIX K MaTEMaTHYeCKOMY OOpa3oBaHMIO, W TPAAMLIUI
poccuiickoro o0Opa3oBanusa. Peanmm3zanuss mnporpamMMmbl [0 MaTeMaTHKe 00OecreduBaeT
OBJIaJICHUE KJIHOYEBBIMU KOMIIETEHIUSIMHU, COCTABJISIOLUIMMH OCHOBY JUISI CaMOpa3BUTUS U
HETPEPHIBHOTO  O0pa3oBaHMsl,  LEJIOCTHOCTb  OOMIEKYJIBTYpPHOTO,  JHYHOCTHOTO U
MO3HABATEIILHOTO PA3BUTHS TIUYHOCTH 00YYarOIINXCS.

B mporpamme mo MareMaTHKe YYTEHBI MU U TOJIOKEHHS KOHIICTILIMU Pa3BUTHUS
MaTeMaTuueckoro odpazoBanus B Poccuiickoit denepanuu. Marematuueckoe oOpa3oBaHHe
JIOJDKHO peliath 3agady oOecreueHUs: HEeOOXOAMMOTo CTpaHe 4Hcia O00ydJaroImxcs,
MaTeMaTH4yecKas MOAr0TOBKAa KOTOPHIX ObLIa OBl TOCTaTOYHA JUIS MPOIOJKEHUST 00pa3oBaHus
[0 pa3jIMyYHbIM HaIlpaBJICHUSM, BKIIOYas NPENOJaBaHWE MaTEeMAaTUKH, MaTeMaTH4eCKHe
uccienoBanus, padbory B chepe HHOOPMAIMOHHBIX TEXHOJOTHH M APYrHX, a TakkKe
oOecrieyeHus Uil KakJOro OOydYarollerocs BO3MOXKHOCTH JIOCTH)KEHUS MaTeMaTH4ecKOou
MOJIFOTOBKU B COOTBETCTBUH C HEOOXOJUMBIM eMy ypoBHeM. Ha perieHue 3Tux 3aad HalleJeHa
nporpaMma o MaTeMaTHKe YTrayOoJIE€HHOTO YPOBHS.

Heo6xonuMopcTh MareMaTHdeckod MOJArOTOBKHM OOYCIIOBIIEHA OOYCIIOBJIEHO
POCTOM YHCJIa CIIELUATIBHOCTEN, CBSI3aHHBIX C HENIOCPEACTBEHHBIM IPUMEHEHHEM MaTEMaTUKU
(B cthepe SKOHOMHUKH, OH3HECE, TEXHOJOTMYECKHX OOJIACTSIX, TYMAaHHUTapHBIX cdepax).
KonuuectBo oOydaromuecsi, Uisi KOTOPbIX MaTéMaThKa CTaHOBHUTCA (YyHJIaMEHTOM
00pa3zoBaHus, IUIAHUPYIONIMX 3aHUMAThCS TBOPUYECKOW W HCCIIENOBATEILCKOW pPabOTOM B
o0nmacTu MareMaTUKH, WHQPOPMATUKH, (U3HKM, DKOHOMHUKM U B JpPyrux o01acTsx,
YBEJIMYUBAETCS, B TOM YHCJIE C y4E€TOM OOydYaromMXcs, KOMY MaTeMaThKa HY)XHa JUIs
UCIIOJIb30BaHUs B MPO(ECcCHsiX, He CBI3aHHBIX HEMOCPEICTBEHHO C HEH.

[TpuknaaHas 3HAUUMOCTh MAaTEMATUKU O0YCIIOBJIEHA TEM, UTO €€ MPEeIMETOM SIBIISIOTCS
(byHaaMeHTalbHBIE CTPYKTYPbI HAIIIETO MUPA: MIPOCTPAHCTBEHHBIE (DOPMBI U KOJIMUECTBEHHBIE
OTHOILIEHHs, (YHKUMOHAJIbHBIE 3aBUCUMOCTH W KaTETOPUHM HEONPEJEeNeHHOCTH, OT
MPOCTEHIINX, YCBAaWBA€MbIX B HEMOCPEICTBEHHOM OIIBITE, JI0 JOCTAaTOYHO CJOXHBIX,
HEOOXOMUMBIX JJII pPa3BUTUS HAyYHBIX W TEXHOJOTMYecKuX wuaeil. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHUM 3aTpyJHEHO MOHWMaHUE MPUHIUIIOB YCTPOWCTBA M UCIIOJIb30BAHUS
COBPEMEHHOM TEXHHKHU, BOCIPHUATHE M HHTEpHpeTanus pa3HooOpa3HOM COIUaIbHOM,



SKOHOMUYECKOW,  TMOJUTHYECKOW  umHpopMamuu,  ManodDPeKkTuBHA  IOBCETHEBHAs
NpakTU4ecKas JAedaTeNbHOCTh. Bo MHoOrux cdepax mnpodeccHoHanIbHOW JeATeIIbHOCTH
TpeOYIOTCS yMEHHUS BBINOJHATH PACUETHI, COCTABIATH AITOPUTMBI, MPUMEHATH (POPMYIIBL,
OPOBOJIUTH T€OMETPUUYECKHE W3MEPEHUsT U  IOCTPOCHHUS, YHWTaTh, 0OpadaThIBaTh,
UHTEPIPETHPOBATh M IMPEACTABIATh MH()OPMAIMIO B BHUJIE TAONUIl, AUAarpaMM U TPa(HKOB,
MOHUMATh BEPOSTHOCTHBIN XapakTep CIy4alHbIX COOBITHIA.

OAHOBpEMEHHO C paclIupeHueM cdep NPUMEHEHUS MaTeMaTHKH B COBPEMEHHOM
oOmectBe Bc€ Oosiee BaKHBIM ~ CTAHOBUTCS MAaTEMAaTHMUECKUW CTUIb  MBIIUICHUS,
MPOSIBIISIOLIUICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoliecce n3yueHuss MaTeMaTuKu
B apceHas NpUEMOB U METOOB MBIIUICHUS YEJIOBEKA €CTECTBEHHBIM 0Opa30M BKIIFOUAIOTCS
WHAYKIHS ¥ JIeTyKIHs, 0000IMIeHIEe M KOHKPETHU3AIMS, aHAIU3 U CUHTE3, KJIacCU(UKALHS H
cucreMaTu3anus, abcTparupoBanue u anajaorus. OOBEKTH MATEMaTHYECKIX YMO3AKITIOUSHHH,
npaBUila HMX KOHCTPYMPOBAHHS PACKPHIBAIOT MEXaHU3M JIOTMYECKHX IOCTPOCHHIA,
CIOCOOCTBYIOT BbIpaOOTKEe yMeHUs (hOpMyJIMPOBaTh, 0OOCHOBBIBATH U JI0KA3bIBAThH CYXKICHMUS,
TEM caMbiM (POPMHUPYIOT JIOTHYECKHH CTWJIb MbIIUICHUS. Benymas poib MpUHAIICKUT
MaTeMaTuke B (POPMUPOBAHUU ANTOPUTMHUYECKON KOMITOHEHTHI MBIIUICHHUS U BOCHUTAHHUH
YMEHHI JeWCTBOBaTh IO 33JaHHBIM QJITOPUTMaM, COBEPIICHCTBOBAaTh W3BECTHBIE W
KOHCTPYHpPOBaTh HOBbIE. B mporecce pemieHus 3aiad - OCHOBBI U OpraHU3alMd y4eOHOH
NeSITeTPHOCTH Ha YpOKaxX MAaTeMaTHKH - Pa3BHBAIOTCSl TBOpYECKas W MPHUKIATHAs CTOPOHBI
MBIIICHHSL.

OO0yuenue maremaTtvke Ja€T BO3MOXKHOCTH DPa3BHBaTh y OOYYAOIIMXCA TOYHYIO,
paloHaIbHYI0 U THPOPMATUBHYIO peUb, YMEHUE OTOMPATh HanOoJee MOIXOSIINE SI3bIKOBbIC,
CUMBOJIMYECKUE, TpaduyecKue CpelNCcTBa MJs BBIPAKEHUS CYXKIEGHUH M HArJISAHOTO HX
MPEICTaBICHHUS.

Heo0xo1uMbIM KOMIIOHEHTOM OOIIIeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHHUH SIBIISETCS
o01iee 3HaKOMCTBO C METO/IaMHU TO3HAHUS JACWCTBUTEIHHOCTH, IPEJCTABICHUE O MPEAMETE U
METO/IE MaTeMaTHKH, €ro OTIUYHAX OT METOJOB €CTECTBEHHBIX M T'YMAaHHTapHBIX HayK, 00
0COOEHHOCTSIX TPUMEHEHHUSI MaTEeMAaTUKH IS PEHICHHS HAayYHBIX W TPUKIATHBIX 3ajad.
MaremaTtnueckoe 00pa3oBaHHE BHOCHUT CBOW BKJIaJ B (OPMUPOBAHME OOIIEH KYyJIbTYpHI
YeNoBeKa.

M3yuenne MareMaTHKH CIIOCOOCTBYET 3CTETHMYECKOMY BOCIUTAHHUIO UEJIOBEKa,
NOHUMAHMIO KpacoThl W U3ALIECTBA MaTeMaTHMUYECKUX PACCyKACHUH, BOCHPUATHUIO
reoMeTpruuecKux (hopM, yCBOCHHUIO UJIed CHMMETPUH.

[TpuoputeTHbiMH 1enssMU 00yueHHst MaTemaTuke B 10-11 kmaccax Ha yriayOiéHHOM
YPOBHE TIPOIOJDKAIOT OCTABATHCS:

dbopMHpOoBaHHE IICHTPAJIHHBIX MATEMaTHYECKUX TIOHATHH (YHCIO, BEJIMYHHA,
reoMerpuueckas (Qurypa, nepeMeHHas, BEpPOSTHOCTb, (YHKIIMS, MPOU3BOJHAs, WHTErpai),
00eCTIeYnBarOIINX TPEEMCTBEHHOCTh W TEPCIIEKTUBHOCTH MaTEeMaTHYEeCKOTO 00pa30BaHUs
o0yJaromuxcs;

M0JIBEICHNE 00YYaIOLINXCs Ha JIOCTYITHOM JUI HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXAIOIIEero MUpa, MOHUMAHUIO MAaTEMAaTUKHU KaK 4acTH OOLIEH KyJIbTypbl
4eJI0BEYECTBA,;

pa3BUTHE UWHTEJUIEKTyaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEH  oOywaromuxcs,
MIO3HABATEIEHON aKTHBHOCTH, WCCIEIOBATENbCKUX YMEHUH, KPUTUYHOCTH MBIIIICHHUS,
MHTEpeca K U3YUYEeHHIO MaTEMAaTHKH;

dbopmupoBaHre  (QYHKIMOHAIBHOH  MaTEeMaTH4YeCKOH  TIPaMOTHOCTH:  YMEHHS



pacro3HaBaTh MaTeMaTHYECKHE acleKThl B peabHBIX )KU3HEHHBIX CUTYalUSIX U IPU U3yYEHUH
OpPYTHX  y4eOHBIX MTPEIMETOB, TMPOSIBICHHUS 3aBUCUMOCTEH H  3aKOHOMEPHOCTEH,
(GbopMyIUPOBATh WX HA SI3BIKE MATEMATUKH U CO37aBaTh MAaTEMaTHIECKUE MOJICIIN, TPUMEHSTh
OCBOCHHBIM MaTEMaTHYECKUM ammapar s pPElICHUsS MPaKTUKO-OPUEHTHPOBAHHBIX 3ajiad,
WHTEPIPETUPOBATH U OIICHUBATH MOJYYCHHBIC PE3YIbTaThI.

OCHOBHBIMHU JIMHHSIMHU coJiepkaHuss matemaTuku B 10-11 kmaccax yrimyOnéHHOTO
ypoBHS ABISIOTCA:  «Yucna v BeIYMCIEHUN», «Anredpa» («Anredpandeckue BhIPAXKCHU,
«YpaBHeHUSI U HepaBeHCTBa»), «Hauama wmaremartuyeckoro aHanuza», «l'eoMeTpus»
(«'eomeTrpuyeckue QUIypbl U UX CBOHCTBa», «M3MepeHHE TeOMETPUUYECKUX BEITUUHMHY),
«BeposTHOCTh M CTaTHUCTHKa». JlaHHbIE JMHUU Pa3BUBAIOTCS IapauUIeNIbHO, KaXKJas B
COOTBETCTBUH C COOCTBEHHOM JIOTMKOW, OIHAKO HE HE3aBUCHMO OJIHA OT APYroi, a B TECHOM
KOHTaKTe W B3auMoJieicTBUU. Kpome 3TOoro, mx OOBEIUHSET JIOTUYECKasi COCTaBJISIONIAs,
TPAAUIIMOHHO TPHUCYIAsi MaTeMaTUKE M MPOHU3BIBAIONIAS BCE MATEeMAaTHYECKUE KYPChl U
conepxatenpHbie uHUU. CdhopmynupoBanHoe Bo PI'OC COO TtpeboBaHHE «YMEHHE
OTIepUPOBATh MOHITUSIMHU: ONPEEICHNUEe, aKCUOMa, TeopeMa, CIeICTBUE, CBOMCTBO, MPU3HAK,
JI0KA3aTeNbCTBO, PAaBHOCUJIbHBIE (DOPMYIHPOBKHU, yMeHHE (GOpMyIHUpOBaTh OOpaTHOE U
MIPOTUBOIMOJIOKHOE YTBEPXKICHUE, MPUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, HCIOIH30BATh
METO/I MaTeMaTU4YeCKON WHIYKIIUU, TPOBOIUThH JOKA3aTEIbHBIE PACCYKICHUS MPU PEIICHUH
3a/1a4, OIEHUBAThH JIOTHYECKYIO MPABUIBHOCTh PACCYXKICHUW» OTHOCUTCA KO BCEM YYEOHBIM
Kypcam, a popMUpOBaHUE JIOTHUSCKUX YMEHHUN paCIpeIeNIIeTCs 110 BCEM rojiaM 00ydeHUs Ha
YPOBHE CPEIHET0 00IIero 00pa3oBaHMUsL.

B cootBerctBHM ¢ ®I'OC COO MareMaTuka sBISETCS 0053aTEILHBIM IIPEIMETOM Ha
JAaHHOM YpOBHE oOpa3oBanus. Hacrosiieil mporpaMmoii o MareMaTuke MpeaycMaTpUBaeTCs
u3ydeHue ydebHoro npeamera «MaremaTHKa» B paMKax TpEX Yy4eOHBIX KypcoB: «Anredpa u
Hayajga MaTeMaTHYecKoro aHammuza», «l'eomerpus», «BeposSTHOCTh U  CTaTUCTHKAX.
DopMupOBaHUE JIOTMUECKUX YMEHUHN OCYILECTBIISETCS Ha MPOTSHXKEHUU BCEX JIET 00yYEeHUs Ha
YPOBHE CpeAHEro o0I1ero o0pa3oBaHusl, a JIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEPKAHUE BCEX
Ha3BaHHBIX BBIIIE YYEOHBIX KYPCOB.

OO6miee 9nCiIO YacoB, peKOMEHAOBAHHBIX JIJIsi U3yUYEeHUs] MaTeMaTuku - 544 gaca: B 10
KJyacce - 272 yaca (8 yacoB B Heenio), B 11 kmacce - 272 yaca (8 yacoB B HEJIEINIO).

[Inanupyemble pe3yabTaTbl OCBOEHHUS IPOrpaMMBbI 110 MaTEMATUKE HA YPOBHE CPEJIHETO
o011ero o0pa3oBaHus.

B pesynbrare m3ydeHHs MaTeMaTUKH Ha YPOBHE CpPEAHETO OOIIEro OOpa30BaHUS Y
oOyuatotierocst 6yayT c(hopMUPOBAHbI CIIEAYIONINE JUYHOCTHBIE PE3YIbTAThI:

1) TPaKIaHCKOTO BOCTIUTAHHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM TMO3HUIIMK OOYYAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOTO OOIIECTBA, MPEICTABIEHNE O MAaTEMAaTUUYECKIUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYP TPaXTAHCKOTO OOIIECTBa
(BBIOOpPBI, OIIPOCHI U APYTO€), YMEHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMU WHCTUTYTaMH B
COOTBETCTBUU C UX QYHKIUSIMU U Ha3HAUYCHUEM;

2) NaTPUOTHUYECKOTO BOCTIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUICKOM Tpak1aHCKON UACHTUYHOCTH, YBRXKEHHUS K IPOLILIIOMY
W HACTOSIIIEMY POCCHICKOW MaTeMaTWKH, IICHHOCTHOE OTHOIIECHWE K JIOCTHKEHUSIM
POCCUICKHUX MAaT€MaTUKOB U POCCHUMCKOW MaTEMAaTHYECKOW IIKOJbI, MCIOJB30BAHUE ATHUX
JIOCTMDKCHHUH B APYTUX HAyKaX, TEXHOJIOTHX, cpepax SKOHOMHUKH;

3) JTyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:



OCO3HAaHHME MJYXOBHBIX IIEHHOCTEH pOCCHIICKOro Haponma, cHopMHUPOBaHHOCTH
HPAaBCTBEHHOTO  CO3HAHUS, OTHYECKOTO TMOBEJCHMS, CBSA3aHHOTO C MNPAKTUYCCKUM
MPUMEHEHHUEM JIOCTIKEHUN HAYKU U JICATeIbHOCTHI0 YU4EHOT0, OCO3HAHUE JTMYHOTO BKJIAJA B
MOCTPOCHUE YCTOMYHUBOTO OYAYyIIETo;

4) 3CTETUYCCKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYas OACTETUKY MaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, paCCYKICHHUH, BOCHPUUMYHUBOCTD K
MaTeMaTHYECKUM aclieKTaM pa3IMYHbIX BUIOB UCKYCCTBA;

5) (U3UYIECKOTO BOCTIUTAHUS:

Cc(OPMHPOBAHHOCTh YMCHHS NPUMEHITh MaTeMaTHUECKHE 3HAaHUS B HHTEpecax
3I0pOBOTO M 0€30MaCHOTO 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO
(3mopoBoe nuTaHue, cOATAaHCHPOBAHHBINA PEKHUM 3aHSATHI U OTIbIXA, PETyJIsIpHas Gu3nuecKas
AKTUBHOCTH), PU3NIECKOE COBEPIICHCTBOBAHUE MIPH 3aHSATUSX CIIOPTHBHO- 03I0POBUTEIIBHOMN
JEeSITeTbHOCTBIO;

6) TPY/ZOBOTO BOCIIUTAHHMS:

TOTOBHOCTh K TPYJIY, OCO3HAHUE IEHHOCTH TPYIOJIIOOUS, WHTEPEC K Pa3IHUHBIM
cdepam npodeccHoHaTBHOM IEATEILHOCTH, CBSI3aHHBIM C MATEMATHKOW U €€ MPHIIOKEHHUSIMH,
YMEHHE COBEPIIATh OCO3HAHHBIN BEIOOD OyayIieit mpodeCcCHu U peain30BbIBaTh COOCTBCHHBIE
JKU3HCHHBIC TUIAHBI, TOTOBHOCTh W CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHUHM BCEH J>KM3HW, TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B
PEIICHUH MTPAKTHIECKHUX 33729 MaTeMAaTHUECKOM HAIPaBICHHOCTH;

7) 9KOJIOTUYECKOTO BOCITUTAHUS:

C(OPMHPOBAHHOCTh IKOJIOTUYECKON KYyJIbTYPhl, TTOHUMAHHUE BIUSHHS COIHMAIBHO-
9KOHOMHYECKUX IPOILECCOB HA COCTOSHUE MPHPOJIHOW W COLMAIBHOW Cpelbl, OCO3HAHHE
rI00abHOTO ~ XapakTepa 9SKOJIOTMYECKMX MpoOJeM, OpUEHTAlMs Ha [PUMCHCHHE
MaTeMaTHYECKUX 3HAHUH JUIS PELICHHS 33a]au B 00JIACTH OKPYKaIOIICH Cpe/Ibl, INIAaHUPOBAHUE
MOCTYITKOB M OIEHKH WX BO3MOXHBIX ITOCIICICTBUH JIUISI OKPYKAFOIICH CPEJIbI;

8) [IEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBCHHOM MPaKTUKHU, TOHMMaHUE MaTEMaTHYCCKONW HAYKH Kak Cepsl
YeJI0BEUYCCKOM JISATEILHOCTH, ITANOB € Pa3BUTHS U 3HAUUMOCTH JUTSI PA3BUTHS [IUBIITU3AIHH,
OBJIQJICHUE SI3bIKOM MATEMAaTHKH U MAaTeMaTHUYECKOW KYJIBTYpOH KaK CPEJCTBOM ITO3HAHUS
MHUpa, TOTOBHOCTh OCYIIECTBIJIATh TPOCKTHYKD M HCCICIOBATEIbCKYIO JICATEIBHOCTh
WH/IMBUYAlILHO U B TPYIIIIE.

B pesynbrare m3ydeHuss MaTeMaTHKH Ha YpPOBHE CpPEIHEro oOiiero oOpa3oBaHUs y
obyyaromierocs 6yayT copMupoBaHbl TO3HABATENIbHBIE YHUBEpPCAIbHbBIE YU€OHbBIE IEHCTBUS,
KOMMYHHKATHBHbBIC YHHUBEPCAJIbHBIC YUeOHbBIC ICHCTBHUSA, PETYISTHBHBIC YHHUBEPCAIbHBIC
yueOHbIC ACHCTBHSI, COBMECTHAS JICATEITIBHOCTD.

VY obyyaromierocst 0yayT cOpMUPOBAHBI CIEAYIONINE Oa30BbIC IOTUYECKUE IEHCTBUS
KaK 4acTh TIO3HABATEIIbHBIX YHUBEPCAbHBIX YUCOHBIX JCHCTBUI:

BBISIBIIATh U XapaKTEPU30BaTh CYIIECCTBCHHBIC MPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUA MEXAY TMOHATHIMHU, (DOPMYIUPOBATH ONPEACICHUS TOHATHIA,
YCTaHABIIMBATh CYIICCTBCHHBIH IMPHU3HAK KIACCH(HUKAIMU, OCHOBAHUS I OOOOIICHUS W
CPaBHEHHSI, KpUTEPHUHU TTPOBOJIMMOTO aHAITN3A;

BOCIIPHHHUMATH, (DOPMYITHPOBATh U MPEe0oOPa30BBIBATE CYXIACHHS: YTBEPIUTEIbHBIC U
OTpHIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U OOIITUE, YCIIOBHBIC,



BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U POTUBOPEUN B PaKTax,
JMAHHBIX, HAOMIONEHUSX W YTBEPKICHUSX, TMpeAsaraTb KPUTEPUU ISl BBISBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JeNaTh BBIBOJBI C MCIIOJIb30BAHHEM 3aKOHOB JIOTUKH, JICIYKTUBHBIX U MHAYKTHBHBIX
YMO3aKIIIOUEeHUH, YMO3AKIIOYSHNUH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUN (IIpSIMbIe
U OT INPOTUBHOTO), BBICTPAWBATh apryMEHTAIUIO, MPUBOJIUTH MPUMEPHI U KOHTPIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYKJACHHSI U BHIBOJIBI;

BBIOMpATh CIOCO0 perieHuss yuyeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HambOoyiee MOAXOAALUIMA € YYETOM CaMOCTOSATENIBHO BBIJCICHHBIX
KPUTEPUEB).

VY obyuaromerocss OynyT chOpMUPOBAHBI CIEAYIOIIHE 0a30BbIC HCCIEAOBATEIHCKUE
JIeMCTBUS KaK 4acTh MO3HABATEIbHBIX YHUBEPCATIBHBIX YUCOHBIX AEHCTBHIA:

UCIIOJIb30BaTh  BONPOCHI  KAaK  HCCIENOBATENbCKHM  MHCTPYMEHT  IO3HAHUA,
dbopMynupoBaTh BOIMPOCH], (UKCHUPYIOIIUME MPOTUBOpEUYHE, MpodiIeMy, YCTaHABIMBATH
HCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOAUTh CAMOCTOSATEIBHO CIJIAHUPOBAHHBIA HKCIEPUMEHT, HCCIENOBAaHUE TIO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SIBICHUS, MPOIECCa, BBIIBICHUIO
3aBHCUMOCTEHN MEXly 00BEKTaMH, SIBICHUSMH, TPOIIECCAMH;

CaMOCTOSITENTbHO ~ (pOopMyIHpoBaTh OOOOIIEHUS W  BBIBOJABI IO  pPE3yJIbTaTam
NPOBENEHHOTO HAONIOJCHUS, WCCIEIOBAaHUS, OIEHUBATh JIOCTOBEPHOCTh IOJyYEHHBIX
pe3yJbTaTOB, BHIBOJIOB U 000OIICHHIA;

MIPOTrHO3UPOBATH BO3MOXKHOE pPa3BUTHE MPOLIECCa, & TAKKE BBIIBUTATh MPEANOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

VY oOyuaromerocst 6yayt chopMUpoBaHbl yMeHUsl paboTaTh ¢ HH(OpMalKel Kak 4acTh
MO3HABATENIbHBIX YHUBEPCATbHBIX YU€OHBIX ACHCTBUN:

BBISIBIISITH 1e(DUIIUTH HH()OPMAIINH, JaHHBIX, HEOOXOAUMBIX JUIsI OTBETA Ha BOIIPOC U
JUTSL PEeUIeHHUs 3a71a4u;

BBIOMpaTh WHQPOPMAIMIO W3 HWCTOYHUKOB pPA3JIMYHBIX THUIIOB, aHAJIM3HPOBATH,
CHCTEMATH3UpPOBATh M HWHTEPIPETHPOBATh HH(GOPMAIMIO pPA3JIMYHBIX BHAOB U  (QopMm
MPEJICTaBICHHUS,

CTPYKTYypUpOBaTh UHGOpPMAIMIO, TPEACTaBIATH €€ B pa3IUYHbIX (opmax,
WLTIOCTPUPOBATH TpaduuecKH;

OLIEHUBAaTh HAJI&KHOCTh MH(OpPMAIMM IO CaMOCTOATENbHO C(HOPMYIMPOBAHHBIM
KPUTEPHUSIM.

Y  oOyuwatomerocs OyayT chOpMUpOBaHBI yMEHHUS  OOIIEHMS Kak  4acTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YIEOHBIX JICHCTBUN:

BOCTIPUHUMATH U (OPMYIIMPOBATH CYXICHUSI B COOTBETCTBUH C YCIOBHSIMHU H IEIISIMHU
o0I11eHus, SICHO, TOYHO, IPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTh MOACHEHMS M0 XOJy peIleHUs 33aJayd, KOMMEHTHPOBATH MOJYYESHHBIH
pe3ysbTar;

B X0JIe 00CYKJIeHH 3a]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYXIaeMOI TeMBbI, TPOOJIEMBI,
pemaeMoii 3ajauu, BEICKa3bIBaTh WICH, HAIlEIEHHBIE HA MTOWCK PEIICHHsI, COTTOCTABIISTh CBOU
CYXJICHUS C CY’)KICHUSMH JPYTUX YYaCTHUKOB JHAJIOra, 0OHAPYKUBATh Pa3IMUHe U CXOJICTBO
MIO3HIINH, B KOPPEKTHOU popme (HOpMyTHpPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

MPEJCTAaBIATh PE3YIBTAThI PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHMS, TIPOCKTA,



CaMOCTOSITENIbHO BbIOMpaTh (opmar BBICTYIUICHUS C Y4YETOM 3ajad NpPE3eHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

Y olyuatomierocsi OyayT chOpMUPOBAHBI YMEHHs CaMOOPraHU3alUKd KaK dYacTh
PETYJISATHBHBIX YHUBEPCAJIbHBIX YUEOHBIX JICHCTBHIA:

COCTABIIAATh IUIAH, aJITOPUTM pEIICHUs 337a4H, BEIOMPATh COCO0 PELICHUs ¢ yYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBAThH
BapHaHTHI pEUICHUH ¢ y4€TOM HOBOM HH(OPMALIUY.

Y oOyuaromerocss OyayT cGOpMUPOBAHBI yMEHHUS CAMOKOHTPOJISI Kak 4acTh
PEryJIATUBHBIX YHUBEPCAJIbHBIX YUEOHBIX ACHCTBUIA:

BJIAJIETh HAaBBIKAMU I[IO3HABATEIbHON pEe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIeMCTBUI M MBICTUTEIBHBIX MTPOILIECCOB, UX PE3YIbTATOB, BIIAJAETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOLIECCa U pe3yabTaTa PEUICHNUsI MaTeMaTHUECKON 3a/1auu;

NPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a/1a4M, BHOCUTh
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE pe3ylbTaTa IeId U YCJIOBUSAM, OOBICHATH MPUUYHHBI
JOCTHIKEHHUSI WM HEIOCTIXKEHUS Pe3yabTaTOB JEATEIbHOCTH, HAaXOAWTh OMIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

VY obyuatomerocs 0yayT copMHUpOBaHBI yMEHUSI COBMECTHOM NS TEITLHOCTH:

MMOHUMATh M HCIIOJIb30BaTh MPEHMYILECTBA KOMAaHIHON 1 HHIUBUIYaJIbHON PabOThI IPU
pemeHnn y4eOHBIX 3a/ad, NPUHUMATh [EeJNb COBMECTHOW JESTEIbHOCTH, IUIAHHUPOBATH
OpraHHU3aIMI0 COBMECTHOM padOThI, pacipeenaTh BUAbl paboT, T0roBapuBaThCs, 00CyKIaTh
MPOLIECC U PE3YNIbTAT paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYMIOBLIX (popmax padoThl (00Cyx)aeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
HITYPMBD» U UHBIE), BBIMOIHITH CBOIO YacTh pabOThl U KOOPJUHUPOBATH CBOU JCHCTBUS C
IpPYTMMH YJIEHAMU KOMAaH[Ibl, OIICHMBATh KAueCTBO CBOET0 BKJIa/Ja B OOMIMI MPOIYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

[IpenMeTHble pe3ynbTaThl OCBOEHHUS (eaepalibHOM pabouell mporpamMmbsl IO
MaTeMaTHKe TPEICTABICHBI MO0 roJaM OOyYeHHUs B paMKaxX OTIEIBHBIX Y4eOHBIX KYpCOB B
COOTBETCTBYIOIINX Pa3/ieax HACTOAIICH MTPOTPaMMBI.

Pabouas mporpamma ydueOHOTo Kypca «Anredpa u Hayana MaTeMaTHUYECKOTO
aHaIMU3a.
[TosicautenbHas 3amUCKa.

VYuebnslii Kypc «Anredpa U Hayaia MaTeMaTHYECKOTO aHAIU3a» SBIISIETCS OJHUM M3
HanOoJiee 3HAYMMBIX B MPOTPaMME CpEeIHEero oOmiero oOpa3oBaHMs, MOCKOJBKY, C OIHOM
CTOPOHBI, OH O0ECIeYMBAaeT HHCTPYMEHTAIBbHYIO 0a3y JUIsl U3YYCHHS BCEX €CTECTBEHHO-
HAy4YHBIX KYPCOB, a C JPYroil CTOPOHBI, ((OPMHUPYET JIOTUYECKOE W aOCTPAKTHOE MBINIJICHHE
0o0yJaromuxcsi Ha ypOBHE, HEOOXOTUMOM JJisi OCBOCHUS MH(POPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIOBECHOCTHM M JPYTUX JUCHUIUIMH. B paMkax JaHHOTO y4eOHOro Kypca
oOydaromiuecss OBJAJIEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HAayKH, KOTOpas
dbopMynUpyeT CBOM JOCTHIKEHUS B MaTeMaTudeckoit popme.

Y4eOHbIi Kypc alreOphl 1 HaYall MATEMaTHYECKOTO aHaIM3a 3aKJIabIBaeT OCHOBY IS
VCIICIITHOTO OBJIAJICHUS 3aKOHAMH (DM3WKH, XUMHH, OWOJIOTHH, TOHWMAaHHUS OCHOBHBIX
TEHJICHIIMA Pa3BUTHS YKOHOMUKH W OOIIECTBCHHOH >XKW3HH, MO3BOJIIET OPUEHTHPOBATHCS B
COBPEMEHHBIX MU(PPOBBIX H KOMITBIOTEPHBIX TEXHOJIOTHUSAX, YBEPEHHO HCIOJIL30BaTh WX IS



JNanbHEHIero o0pa3oBaHUs M B TIOBCEAHEBHON >KuM3HU. OBnazeHue aOCTPaKTHBIMH H
JOTUYECKH CTPOTUMH KOHCTPYKLHSMH anreOpbl U MaTEeMaTHYECKOTO aHaliu3a pPa3BUBAET
YMEHHUE HaXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATH UCTUHHOCTB, IOKA3bIBATh YTBEPKACHUS C
MOMOIIBI0 HMHAYKIMA W  PacCyXAaTh JeAYKTUBHO, HCIIONB30BaTh 0000IIEHHE W
KOHKPETHU3aIMI0, a0CTparupoBaHUE M aHAIOTHIO, (OPMHUPYET KPEaTHBHOE M KPHUTUYECKOE
MBIIUICHHE.

B xone u3ydenus yuebHOro Kypca «Anredpa v Havajga MaTeMaTHUYECKOrO aHAIU3a»
oOyJaroluecs: MOJIydaloT HOBBIM OMNBIT PElICHUS MPHUKJIAJAHBIX 3334, CaMOCTOSITEIHLHOTO
MOCTPOCHUS MaTEMaTHUYECKUX MOJENeN peabHBbIX CUTYaIUil, UHTepPHpEeTallii MOJTYYEeHHbIX
pelIeHni, 3HAKOMSATCS ¢ IPUMEpPaMH MaTeMAaTUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MATEMATHUYECKUMU OTKPBITUSIMU U UX aBTOPaAMHU.

Y4eOHbIil Kypc 00J1a/1aeT BOCIUTATEIBHBIM ITOTEHITMAIOM, KOTOPBIA pearnu3yercs Kak
yepe3 yueOHBIN MaTepua, CliocoOCTBYIOMUI (OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TAK
U depe3 crneuuuky yueOHOM JesTeIbHOCTH, TpeOyrolel NpoA0KUTEIbHON KOHIICHTPAIUH
BHUMAaHUs, CaMOCTOSITEIbHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3yInbTar.

B ocHoBe MeToanku 0oO0ydeHus anredpe u HavyajgaM MaTeMaTH4YeCKOro aHallu3a JIeKUT
JIeATeTbHOCTHBIN MPUHIUI 00yYEHUSI.

B crpykrype yuebHOro kypca «Aisrebpa M Hayajlla MaT€MaTHYECKOIO AaHAIU3a»
BBIJIEJICHBl CIIEYIOIIME COJAEPIKATEIbHO-METOIUYECKUE JIMHUU: «YHuClla U BBIUUCICHUSY,
«DyHKINHU U TpapuKm», «YpaBHEHHS U HEPABEHCTBa», «Hadana MaTeMaTn4eckoro aHajimsay,
«MHOkecTBa U JIOTHKa». Bce OCHOBHBIE cofepKaTeNbHO - METOJUYECKHE JTMHUH U3Y4atOTCS
Ha MPOTSKEHHUH JIBYX JIET 00y4eHUs Ha YPOBHE CPETHEro o0IIero oopa3oBaHusl, €CTECTBEHHO
JOTIONHSISL APYT JApyra M TMOCTENEHHO HACHIASCh HOBBIMHU TEeMaMH M pazfenaMu. JlaHHBII
yueOHBId KypC SBISIETCS MHTETPATUBHBIM, IMOCKOJIbKY OOBEOUHSET B cebe coiepxKaHHe
HECKOJIbKUX MAaTeMaTH4YeCKUMX JUCUUIUIMH, TaKUX Kak airedpa, TpPUTOHOMETpHS,
MaTeMaTUYeCKUN aHallu3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Jioruka u apyrue. [1o mepe Toro
KaK oOyuvarolyecsl OBJIaZieBalOT BCE Oojiee MIMPOKUM MaTeMAaTUYECKUM anmaparoM, Y HUX
NoCJe0BaTeNbHO (POPMHUPYETCS U COBEPIIEHCTBYETCS YMEHHE CTPOUTH MAaTEMaTHYECKYIO
MOJIeJIb PEAIbHOM CUTYaIH, IPUMEHATh 3HAHUS, TOJTYYEHHbIE IPU U3y4EeHUH y4eOHOro Kypca,
JUISL PEIIeHHs CaMOCTOSITENIbHO COPMYIUPOBAHHON MaTeMaTH4YeCKOW 3aJadd, a 3aTeM
MHTEPIPETUPOBATH CBON OTBET.

ConepxxarenpHO-MeTONMYECKAasT JUHUA «Yucna W BBIUMCICHHUS)  3aBEpIIAET
dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHMS JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObUIO HauaTo Ha
YpOBHE OCHOBHOTO 00111ero oOpa3zoBanus. Ha ypoBHe cpennero odmiero oopazoBanus ocodoe
BHHUMaHue yzensercss GOpMUPOBAHNIO HABBIKOB PAllMOHAIILHBIX BBIYMCIICHUH, BKIIOYAIOIINX B
ce0sl UCTOIb30BaHUE PA3NIUYHBIX (POPM 3alKMCH YUCIIA, YMEHHE JIeJaTh MPUKHUJIKY, BBIIOIHSITh
npuOMKEHHBIE  BBIYMCICHHUS,  OLCHUBAaTh  YHUCIOBbIE  BBIpaXKEHHUs, paboTaTh C
MaTE€MaTUYeCKUMH KOHCTaHTaMHM. MHOKeCTBa HATypalbHbIX, LENbIX, PALMOHAIBHBIX M
JIEMCTBUTENIbHBIX YHCEI JOTOIHAIOTCS MHOKECTBOM KOMIUJIEKCHBIX YUCeN. B KaxkaoM U3 3Tux
MHOXECTB PacCMaTpUBAIOTCS CBOMCTBEHHBIE €My CIHElU(pHUECKHe 33ha4d M OIepaluu:
JiefieHHe Haleslo, ONeprUpOBaHNE OCTaTKaMHM Ha MHOXECTBE IIeJIBIX Yucell, 0coOble CBOMCTBA
paloHaIbHBIX U UPPALMOHATIBHBIX YHCEN, apu(MeTHUYEeCKe ONepalyy, a TAKKe U3BJICUEHHE
KOpDHSl HaTypaJbHOM CTENEHH Ha MHOXECTBE KOMIUIEKCHbIX uucen. biaromaps
MOCIEIOBATEIbHOMY — PAacIIMPEHUI0 Kpyra HCIOJIb3yeMBIX YHCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMH UX TPUMEHEHHUS JUIsl pelleHus pa3lnyHbIX 3a1ad  Gopmupyercs



MpE/ICTaBICHUE O €IMHCTBE MaTEeMaTHKU KaK HaykKd M €€ poju B IOCTPOCHHUU Mojiejeit
peaJbHOro MHpa, HIMPOKO MCIIONIB3YIOTCS 00001IeHNEe M KOHKPETU3aLusl.

JIunust «YpaBHEHUS M HEPABEHCTBAY PEATU3YETCsl Ha MPOTSHKEHUH BCEro 00yUeHHs Ha
ypOBHE cpenHero oOmero o0pa3oBaHMsA, IOCKOIBKY B KaxkaoMm pasaene [Iporpammbl
IIPElyCMOTPEHO pELIEHNE COOTBETCTBYIOUINX 3a7au. B pe3ynbpraTe o0ydaromuecs oBIaieBaloT
pa3IMYHBIMM METOJIaMU PELICHHS] paAlMOHAJbHBIX, HPPALUOHAIBHBIX, I1OKA3aTEIbHBIX,
jgorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUI, HEPABEHCTB U CUCTEM, a TaKXKe 3a/ad,
coliepkanux napamerpsl. [lonydeHHbIe yMEHUSI HIMPOKO HCIONB3YIOTCS MPU UCCIETOBAHUU
GYHKIMI C MOMOIIBIO MPOU3BOJHOM, MPH pEIIeHWHd MPUKIAIHBIX 3a7ad W 3aJad Ha
HAXOXXJCHUE HauOOJBIIMX W HAUMEHBIIUX 3HA4eHUH (QyHKUuHU. JlaHHas copepkaTenbHas
JMHUS BKIIOYAeT B ce0st Takxke (GopMUpOBAaHHE YMEHHUH BBIOIHATH PAcyYETH 10 (popmymam,
peoOpa3oBaHusl pallMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPDAKEHUH, a
TaKXKe BBIPAKEHUH, CoJepkKalMxX CcTeneHn U Jorapudmel. braromaps u3ydeHUro
anreOpanvyeckoro Marepualia MPOUCXOIUT JalbHEWIee pa3BUTHE aJIrOPUTMUYECKOTO H
a0CTpaKkTHOTO  MBINUICHHS  OOydarouuxcs, (QOPMHUPYIOTCS  HAaBBIKA  JIEAYKTUBHBIX
paccykaeHuld, padoTbl C CHUMBOJBHBIMU (hOopMaMu, MpPeICTaBICHHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEl B BHJE paBEHCTB M HepaBeHCTB. Aurebpa mnpemiaraetT 3(QeKTuBHbIC
MHCTPYMEHTBI I pPEIICHUs IPAKTUYECKUX W €CTECTBEHHO-HAyUHBIX 3a/ay, HAarjsiHO
JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpbHo-MeToAnUeCcKas JIMHUA «DyHKIUU U IpaQUKU» TECHO NEPEIIETAETCS C
JpYTMMM  JIMHUSIMH ~ y4€0HOro Kypca, IIOCKOJbKY B KakOM-TO CMbICIIE  3a1aéT
MOCNIEOBATEIbHOCT, M3y4YeHHs] MaTepuana. V3ydyeHue CTENeHHOH, MOKa3aTelbHOMH,
gorapupMUUECKOl U  TPUTOHOMETPUUYECKHUX (YHKIUH, HUX CBOWCTB U TIpaduKoOB,
UCIONIb30BaHNEe (DYHKUMN JUIS pelIeHus 3a/1a4d U3 JAPYruX y4yeOHBIX MPEIMETOB M pealibHOM
JKU3HU TECHO CBS3aHO KaK C MaTeMAaTUYECKHUM aHAJIU30M, TaK U C PELICHUEM YpaBHEHUU U
HepaBeHCTB. [Ipu 3ToM Gosbinoe BHUMaHHE yraeiseTcss (GOpMHpPOBAHUIO YMEHUSI BBIPAXKATh
dbopMynaMu 3aBUCHUMOCTH MEXAY Ppa3JIMYHbIMU BEJIMYMHAMM, HCCIEN0BAaTh IOJIyUYEHHBIE
GyHKIMHM, CTPOUTh UX rpaduku. Marepuan 3ToW cojaep)KaTelbHOW JIMHMM HalleJIeH Ha
pa3BUTHE YMEHUN U HaBBIKOB, MO3BOJIAIOIINX BBIPAaXKaTh 3aBUCUMOCTH MEXAY BEIMYMHAMH B
paznuuHoOi hopMe: aHATUTHIECKOM, Tpaduueckoi U coBecHOi. Ero nuzyyenue cnocoOCcTByeT
Pa3sBUTHIO AJTOPUTMHUYECKOTO MBILIUIEHUS, CIIOCOOHOCTH K OOOOLICHHI0 W KOHKPETH3alUH,
MCIIOJIb30BaHUIO aHAJIOTHH.

CopepxarenpHass nuHMS «Havanma  maTemMaTMueckoro  aHanus3a»  MO3BOJISAET
CYLIECTBEHHO PACIIMPUTH KPYr KaK MaTEMaTHUYECKUX, TaK U MPUKIAJAHBIX 33]a4, JOCTYIHbIX
oOydaromuMcsl, TaK Kak y HHMX IMOSBJISETCS BO3MOXHOCTb CTPOUTH I'paUKH CIOKHBIX
GyHKIMH, onpeAensTh UX HanOOJbIINE U HAMMEHBIINE 3HaYSHU I, BBIUNCIIATH IO GUryp
1 00BEMBI TEJI, HAXOJUTh CKOPOCTH U YCKOpPEHUS IpoueccoB. JlaHHas copepKaTeabHas TMHUS
OTKPBIBAET HOBbIE BO3MO)KHOCTH ITOCTPOSHHSI MAaTEMaTHUECKUX MOJIEeNIel pealbHbIX CUTYallnH,
MO3BOJIIET HAXOAWTh HAWIydllee pEIICHWE B IMPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
HKOHOMHYECKHX, 3a7adyaX. 3HaKOMCTBO C OCHOBaMH MaT€MaTHUYECKOI0 aHallu3a CIIOCOOCTBYET
pa3sBUTHIO  aOCTPAaKTHOro,  (OPMaJIBHO-JIOTUYECKOTO W KPEaTHMBHOTO  MBIIUICHHUS,
(bopMHpPOBaHNIO YMEHH pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTUKU B HAyKE, TEXHUKE U
uckyccrpe. OOydaromuecs y3HAIOT O BBIJAIOLIUXCS pPE3yJbTaTax, IMOJYUYEHHBIX B XOJE
pa3BUTHS MaTEMaTHKHU KaK HaAyKH, U 00 UX aBTOpax.

CopepxarenpHo-MeTOIMYECKasT JTUHUS «MHOXKecTBa M JIOTHKa» BKJIIOYaeT B ceds
AJIEMEHThl TEOPUM MHOXECTB U MaTEeMaTHUeCKOM JIOTHKU. TeopeTHKO-MHOXKECTBEHHbIE



MPEJICTaBICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTHKU M IpejsaraimT Haumbosee
YHUBEPCAJIBHBIN S3bIK, OOBEAMHSAIONIMNA BCE pa3liesibl MaTeMAaTUKU U €€ MPHIOKEHHUH, OHU
CBS3BIBAIOT Pa3Hble MATEMaTUUECKUE AUCLUILIIMHBI U UX MPUIIOKEHUS B €JMHOE 1iesioe. BakHo
JaTb  BO3MOXKHOCTH — OOydyaromemycs IOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIH  SI3BIK
COBPEMEHHOM MaTeMAaTUKH U HCIIOJIb30BATh €ro I BBIPAXKEHUSA CBOUX MbIcied. pyrum
BA)KHBIM MPU3HAKOM MATEMATHKU KaK HAyKHU CIEAYyeT NPU3HATh CBOMCTBEHHYIO € CTPOroCTh
000OCHOBaHHUN M CIIEJOBAaHHE OIpPEAEAEHHBIM MpaBUiIaM IOCTPOCHHUS JI0Ka3aTeNIbCTB.
3HAKOMCTBO C AJIEMEHTAaMU MaTEMaTHYECKOHN JIOTHMKU CIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO
MBILUICHHS 00YYaIOIIUXCs, IO3BOJSIET UM CTPOUTH CBOU PACCYKJIEHUSI HA OCHOBE JIOTHYECKUX
npaBwil, GOPMUPYET HABBIKK KPUTUYECKOTO MBITILICHUSI.

B yuebHom kypce «AnreOpa M Havaja MaTeMaTHYECKOTO aHANM3a» MPUCYTCTBYIOT
OCHOBbl ~MAaTeMaTHUYECKOI'O  MOJEIUPOBAaHUS, KOTOpPblE IPU3BaHbBl  CIIOCOOCTBOBATH
(OpMHPOBAHNIO HABBIKOB IOCTPOCHUSI MOJIENICH PEalbHBIX CUTYAIMi, MCCIEIOBAHUS ITHX
MoJieJiel ¢ TMOMOIIBI0 amnmnapara aiaredpbl U MaTeMaTUYeCKOro aHajiu3a, HWHTepIpeTaruu
MOJIyYEHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUIETEHbI B KaXIbli U3 pa3/eiioB MPOrpaMMBlI,
MOCKOJIbKY BECh MaTepHall y4eOHOTO Kypca MIMPOKO UCTIOIb3YETCs AJIs PEIICHUS MPUKIIATHBIX
3agau. llpu pemieHUM peanbHBIX NPAKTHUECKUX 3a4ad oO0ydaroluecs pa3BUBAIOT
Ha0JII0/1aTEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh
aHaJorui0, 0000MaTh U KOHKPETH3MPOBATH MpodiiemMy. [lesTeabHOCTh 10 (OPMHPOBAHUIO
HaBBIKOB PEIICHUS MPUKIATHBIX 33/1a4 OPTaHU3YETCs B IIPOLIECCE U3YUCHHUS BCEX TEM YIeOHOTO
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3a.

OO1iiee 4ncI0 4acoB, peKOMEHIOBAHHBIX Ul M3YYEHHUs yuyeOHOro Kypca «Aunredpa u
HayaJla MaTeMaTHIeCKOro aHanu3ay - 272 yaca: B 10 kiacce - 136 yacoB (4 yaca B HE/IEIIO), B
11 kmacce - 136 4acoB (4 yaca B HeJENIO).

Copnepxanue ooydyenus B 10 kiacce.

Uucna v BBIYUCIICHHUS.

Panmonanshbie ynciia. OOBIKHOBEHHBIE U IECATUYHBIE APOOH, TPOLIEHTHI, 0ECKOHEYHbBIE
nepuoanydeckue 1podu. Ilpumenenune 1podeil U MpoLEeHTOB AJis pelIeHUs IPUKIAIHBIX 3a1a4
W3 PA3JUYHBIX OTpaACied 3HAHUW U pEeaTbHOM JKU3HU.

JlelicTBuTenpHbIe uncna. PalinonanbHble U HppaloHaibHble yncia. ApudgmeTnyeckue
ONEpPALMH C ICUCTBUTENBHBIMUA YnCIaMU. Moynb I€MUCTBUTENBHOTO YHCIA U €r0 CBOMCTBA.
[TpubmmkEHHBIE BRIYMCIECHUS, IPABUJIA OKPYTIICHUS, TPUKUAKA

U OIICHKA pe3yNbTaTa BbIUUCICHUH.

Crenenb ¢ nensiM nokasareneM. buHom Hpiorona. Mcnonb3oBaHue mnoaxonsien
(bopMBbI 3anucu JEHCTBUTEIBHBIX YUCEN JUISl PELICHHUS] TPAKTUUECKUX 3a]1a4 ¥ IPEJICTaBICHUS
JTAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOW CTENIEHH U €r0 CBOWMCTBA.

Crenenb C pallMOHAJIbHBIM MOKA3aTeJIEM U €€ CBOMCTBA, CTETIEHb

C ICUCTBUTENBHBIM ITOKA3aTEJIEM.

Jlorapudm yucna. CoiicTBa norapudma. JlecaiTUUHbIE U HATypaIbHBIE TOTAPHU(PMBIL.

Cunyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YHUCIIOBOT0 apryMeHTa. APKCUHYC, apDKKOCUHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

YpaBHEHHUsI U HEPABEHCTBA.

ToxnaecTBa M TOXJECTBEHHBIE IMPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCHIIBHBIE yYpaBHEHHUsI U ypaBHEHUs-clecTBUS. HepaBeHCTBO, perieHne

HEpaBEHCTBA.



OcHOBHbIE METOJBI pEIIeHUs IeNbIX M APOOHO-pallMOHAIBHBIX YpaBHEHUH U
HEpPAaBEHCTB. MHOTOWIEHBI OT OJHOW MEPEMEHHOU. /[eeHre MHOrodjeHa Ha MHOIOYJIEH C
ocratkoM. Teopema be3y. Muorounensl ¢ nensiMu kKodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUN, COACPIKAIIMX CTENICHH U KOPHH.

Wppanmonaneupie  ypaBHeHMs. OCHOBHBIE METO/ABl PELIEHUS UPPALUOHAIBHBIX
YpaBHEHUH.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELICHUS TOKA3aTEIbHBIX YPABHEHU.

[IpeoOpa3oBaHue BbIpaXeHH, CoepKaLUX JOorapru(MBbI.

Jlorapudmuueckue ypaBHeHHS. OCHOBHBIE METOJABl pEIIEHUS JOrapuPpMHUUECKUX
YpaBHEHUM.

OcHoBHble  Tpuronomerpuueckuepopmynsl.  [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIpAXKCHUN. PenieHue TpuroHoOMeTpuYECKUX ypaBHEHUHN.

Pemenne cucreM JIMHEMHBIX ypaBHEHHH. MaTpuia CHUCTEMbI JIMHEWHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHHE €TO
3HAYEHUsI, IPUMEHEHHUE ONPENEIUTENS AJIs PEIICHUS] CUCTEMBI IMHEWHBIX YPABHEHUM.

Pemienne mnpuknaaHbix 3agad € [IOMOIIbIO CHUCTEMBI JIMHEHHBIX YpPaBHEHHM.
HccnenoBanue nocTpOEHHOM MOJENH C IIOMOIIBIO MAaTPHUIL U ONPEACIUTEIEH.

ITocTpoeHne MaTeMaTHYeCKUX MOAECIIEH PEAIBHON CUTYAlMU C TOMOIIBIO YPaBHEHHUN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUH M HEPABEHCTB K PELICHUI0 MATEMaTHYECKHUX 3a7ad U
3a/1a4 U3 pa3IMYHbIX 00JIaCTEN HayKu U peanbHON )KU3HU.

OyHKIUYN U TpapuKH.

Oyukuus, cnocodsl 3ananusa ¢yHkiuu. B3anmuo obpatusie ¢yHkimu. Kommnosums
byukuuii. ['padux pynkuun. DnemeHTapHbie Ipeodpa3oBanus rpadukoB GyHKIUHN.

OO6nacth omnpeneneHus W MHOXECTBO 3HaueHud Qynkouu. Hymm dyHkuun.
[TpomexyTku 3HaKONOCTOSHCTBA. UEéTHBIE U HeuéTHbIe GyHKIMH. [lepuoanueckue GyHKIUH.
[TpoMexkyTkr MOHOTOHHOCTH (GyHKIMH. MakcuMyMbl 1 MUHUMYMBI pyHKInU. Hanbonbiiee u
HauMEHbIIee 3HaYCHUS PYHKIIMH Ha TPOMEXKYTKE.

Jluneiinas, KBagpaTH4Has W  JApOOHO-IMHEWHas  QYHKIUH.  DJIEeMEHTapHOE
HCCJIEJOBAaHHUE U TOCTPOEHUE UX I'PpaUKOB.

Crenennast GyHKIMS C HATYPAJIbHBIM U IIEJIBIM TIOKa3zareneM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduK KOpHA N-Od CTENeHW Kak (yHKIHUU OOpaTHOW CTENEeHU C HATypaJbHBIM
IIOKa3aTeNEM.

[lokazarenpHass u Jorapudmuueckas (QYHKIMH, UX CBOWCTBA U TpaduKu.
Hcnons3oBanue rpadukoB GYHKIUN AT peICHUS] YPaBHEHHIA.

TpuronomeTrpuyeckasi OKpPY>KHOCTb, OIpEAEICHHE TPUTOHOMETPUUYECKUX (YHKIUI
YHUCJIOBOTO APIyMEHTA.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealbHBIX Ipolieccax W SBICHUSX. [ paduxu
peaIbHbIX 3aBUCUMOCTEM.

Hauana maremaTnueckoro aHaiamsa.

[TocnenoBarenbHOCTH, ~ CIOCOOBI  3aJaHUsl  IOCHenoBaTelbHOCTeH.  Merton
MaTeMaTUYECKON MHIYKIIMU. MOHOTOHHBIE U OIpPaHUYEHHBIE MTOCIIEN0BATENbHOCTU. McTopus
BO3HUKHOBEHHUS MAaTEMAaTHUECKOTO aHalIn3a KaK aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TreoMeTpuueckas mnporpeccud. beckoHedHo —yObIBaromias
reoMerpuueckas nporpeccusi. CyMMma 6eCKOHEYHO yObIBaroIIe reoMeTpUUYECKOi MPorpeccuu.
JIMHEeNHBII W HKCHOHEHUMANbHBIA pocT. Yucio e. Popmysia CIOKHBIX MPOLEHTOB.
Hcrionbs30BaHue MPOTpeCCUu Uil pEHIEHUs PEANIbHBIX 3a]a4 PUKIIATHOTO XapaKTepa.



HemnpepriBHble GYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMNOTOTHI TpauKOB
¢ynkuunii. CBolicTBa (PyHKIMI HENPEPHIBHBIX HA OTpe3Ke. MeToa MHTEpBAIOB sl peIIeHUs
HepaBeHCTB. [IpuMeHeHrne CBONCTB HEMPEPBIBHBIX (QYHKIIUH [Tl peIICHHS 3a/a.

IlepBass u BTOpas mpousBoaHble ¢GyHkMHU. OmnpeneneHue, TEOMETPUUYECKUNA U
($u3nUecKuil CMBICT IPOU3BOIHON. Y paBHEHUE KacaTeIbHON K rpaduKy QyHKIUH.

[IpousBonubie sneMeHTapHbIX ¢yHKIMA. [Ipom3BogHas CyMMbl, TpPOU3BEACHUS,
YaCTHOTO ¥ KOMIO3UIIMU (DYHKITUH.

MHoOXecTBa U JIOTHKA.

MHoOkecTBO, Omnepaluy HaJ MHOXKECTBaMU M MX CBoicTBa. Jlmarpammel Oinepa-
Benna. IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOIO armapara Uil OINMCAHHUS pPeallbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 3aJa4 U3 IPYTUX YU€OHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTeMaTUYECKOro OO0OBEKTa, CJEICTBUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPABHEHHUS.

Conepxanne o0yuenus B 11 kiacce.

Uucna v BBIYUCIICHHUS.

Harypanbuble u nensie uucia. [IlpumeHeHue Npu3HAKOB AEIMMOCTH LIEJbIX YHCEIl,
HanOosbmmi oomui aenurens (nanee - HOJl) n naumenbinee odmiee kpatHoe (nanee - HOK),
OCTaTKOB 10 MOAYJIO, anroputMa EBxiinja s pemenus 3aaad B LeIbIX Yhciax.

KommnekcHbsle uucna. Anrebpavueckas W TpUTOHOMETpUYecKas (OpPMbI 3alucu
KOMILIEKCHOTO Yuciia. Apu(pMETHIECKUE ONIEpallii ¢ KOMIUIEKCHBIMU yrciamMu. M300paxenue
KOMIUIEKCHBIX YHMCEJ Ha KOOPAMHATHOU Iockoctu. Popmyna Myaspa. KopHu n-oil crenenu
U3 KOMIUIEKCHOTO uncia. [I[puMeHeHre KOMIUIEKCHBIX YUCeN sl pelieHus GU3NYECKuX |
F€OMETPUUYECKHX 3a/au.

VYpaBHEHUs U HEPABEHCTBA.

Cucrema U COBOKYNHOCTb YPaBHEHUW W HEPABEHCTB. PaBHOCWIIbHBIE CHUCTEMBI U
CUCTEMBI-CIIeICTBUSL. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUYECKUX YPAaBHEHUH C TTOMOIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/BI PELIEHUS TTOKA3aTENIbHBIX U JIOTAPU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUSI UPPAILIIOHATILHBIX HEPABEHCTB.

OCHOBHBIE  METOABI PEIIEHUS CUCTEM M  COBOKYNHOCTEM  palMOHAIBHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

IIpumeHeHne ypaBHEHNH, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMATUYECKUX 3a7a4d U
3a/a4 U3 Pa3IMYHBIX OOiacTell HAyKHM M peaJibHOM >KM3HHM, MHTEpHpeTalus MOIyYeHHBIX
pe3yabTaToB.

OyHKIMH U TpadUKHU.

I'paduk komnozunuu Gynkuuii. 'eomerpuueckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOpPJMHATHOM IJIOCKOCTH.

Tpuronomerpuueckre GyHKIUHU, UX CBOHCTBA U Tpa(UKH.

I'paduueckue MeToapl pelIeHHs ypaBHEHMH U HepaBeHCTB. ['paduueckue MeTomabl
peleHus 3a1a4d ¢ napaMeTpaMH.

Hcnonb3oBanue rpaduxos byHKIUI JUTSL UCCTIeIOBAHUS TIPOLIECCOB

U 3aBUCHUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPH PELICHUH 3aJady U3 JPYTUX Y4eOHBIX
MPEIMETOB U PEATbHOM KU3HH.

Havana marematruueckoro aHanusa.



[IpuMeHeHne MPOM3BOJHONM K HCCIEAOBaHUIO (YHKIIMH Ha MOHOTOHHOCTH U
SKCTpeMyMbl. HaxoxxieHre HanboJIbIIero 1 HauMEHBIIIET0 3HaYeHUH HeNPEephIBHON (PYHKIIUU
Ha OTPE3KE.

[IpumeHeHre npOM3BOJHON AJI HAXOKJIEHUS HAWIy4dllero peuleHHs] B MPHUKJIaJHbIX
3aadax, AJs ONPEAETCHUsT CKOPOCTH M YCKOPEHHUs Ipolecca, 3aJaHHOro (GopMylol wimm
rpaguKoM.

IlepBooOpasHas, OCHOBHOE CBOMCTBO nepBooOpasHbiX. [lepBooOpa3Hble
aneMeHTapHbIX QyHKIMHA. [IpaBuia HaxoxaeHNs IepBOOOPA3HBIX.

HNuterpan. ['eomeTpuueckuid CMbICH HMHTErpayiia. BbluucieHue onpenenéHHoro
uHTerpaia no popmysne Herorona-JleliOnuma.

[Ipumenenne wHTErpana Ui HAXOXKICHUS IUIOMIAACH IUIOCKUX (UTYp U OOBEMOB
F€OMETPUUECKUX TEJL.

[Mpumepsr  pemeHuit  auddepeHIHaTbHbIX  YpaBHEHH. Maremarnueckoe
MO/JICJIMPOBAHHE PEATBHBIX MTPOLIECCOB C MOMOILBIO AP PepeHIIHaIbHbIX YPaBHEHUH.

[Tnanupyemble mpeaMeTHbIE Pe3yIbTaThl OCBOCHUS (eliepanbHoil paboueil mporpaMmbl
y4eOHOro Kypca «Anredpa u Hayajla MaTeMaTHYECKOro aHalIM3a» Ha yIriyOJIEHHOM ypOBHE Ha
YPOBHE CpeIHEro o0I11ero oopa3oBaHusl.

K konmy oOydyenus B 10 kjacce oOy4arOIIUICs MONYYUT CIEIYIOIIUE TPEAMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM ¢enepanbHOl pabodell mporpamMmbl y4eOHOTO Kypca
«Anrebpa 1 HavyajIa MaTEMAaTHIECKOTO aHAIH3ay:

Uucna 1 BBIYUCIICHUS:

CBOOOJHO  ONEpPUPOBATh  MOHATHSMU:  PALMOHAIBHOE  YHCIO, OECKOHEeYHas
nepuou4eckas JIpoOb, MPOLEHTHI, UPPALMOHATIBHOE YMCIO, MHOXKECTBA PAllMOHAIBHBIX U
JEHCTBUTENIBHBIX YHCETI, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

IPUMEHSATH JPOOU U MPOLEHTHI JUISl peILICHHS] IIPUKJIAIHBIX 3a7a4

U3 pa3IM4HbIX OTpaciiell 3HaHUHN U pEaJIbHOM JKU3HY;

MPUMEHSTh NPUOINKEHHBIE BBIYMCICHUS, IPABUJIa OKPYIJIEHUS, IPUKHUJIKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CcBOOOJIHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTesIeM, HCIOIb30BaTh
HNOIXOJANIYI0 (OpMY 3aIllMCU JIEHCTBUTENbHBIX YUCEN JJISl PEllIeHUs MPAaKTUYECKUX 3ajad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: apu(PMETHUECKUI KOPEHb HATYypaIbHOM CTENEeHH;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PALIMOHATIBHBIM ITOKa3aTelNeM;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: JOorapudM YHcia, AECATHUHBIE U HATypalbHbIE
aorapudmsl;

cBOOO/IHO ONEPUPOBATh MOHATHSIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC YUCIOBOTO
apryMeHrTa;

OTIEpUPOBATH MOHATUSAMU: APKCUHYC, ApKKOCUHYC U apKTAHT'€HC YHCIIOBOI'O apryMEHTa.

VYpaBHEHMSI U HEPABEHCTBA:

CBOOOTHO OIEpUpPOBATh IOHATUSAMHU: TOXKIECTBO, YpaBHEHHE,

HEPABEHCTBO,

PaBHOCHUJIbHBIE YPABHEHHUS U yPaBHEHUSA-CIIECTBUS, PABHOCWIBHBIE HEPABEHCTBA;

MPUMEHSTh Pa3IMYHbIE METOJbl PEIICHUS PAlMOHATIBHBIX U APOOHO-PALMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHNs] HEPABEHCTB;

cBOOO/IHO ONEpUPOBATh TMOHATUSMHU: MHOTOYJIEH  OT OJHOM MIEpEMEHHOM,

MHOTOYJIEH C IEJbIMU KO3(pPUIIMEHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSThH JeJIeHHe



MHOTOYJIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u Teopemy Buera ans pemenus 3aaad;

CBOOOJHO ONEpUPOBATh MOHATHSAMM: CHCTEMa JIMHEHHBIX YpaBHEHHH, MaTpuua,
OTIpEeNIeIUTENb MAaTPULBI 2 X 2 M €ro TeOMETPUYECKHH CMBICI, HCIIOJIb30BaTh CBOMCTBA
orpenenuTens 2x2 A BHIYMCICHUS €r0 3HAYCHUS, IPUMEHATh ONPEACTUTENH ISl PEIIeHUs
CHCTEMBI JIMHEHHBIX YpaBHEHHH, MOJCIMPOBATH peaibHbIE CUTYAIIMH C TOMOIIBIO CHCTEMbI
JUHEHHBIX ypaBHEHUH, HCCIENOBaTh IOCTPOCHHBIE MOJEIH C TIOMOINBIO MaTpull |
onpeeNnuTeNed, WHTEPNPEeTUPOBAaTh IOJYYEHHBIH pe3ylbTaT; HCIOJIb30BaTh CBOMCTBA
JNEHCTBUII € KOpHSAMH JJisi NpeoOpa3oBaHMsl BBIPAKECHUI; BBINONHITH MpeoOpa3oBaHUs
YHUCIIOBBIX BBIPAKEHUM, COJIEPIKALINX CTENIEHH C PAllMOHATbHBIM MOKa3aTelIeM;

UCTOJB30BAaTh CBOWCTBA JorapupMOB Ui MNpeoOpa3oBaHUsl JIOTapH(PMHUUYECKHX
BBIPAKCHMUI;

CBOOOJHO  ONEpUPOBATh  MOHATHAMHU: HpPpALMOHAIBHBIC, IIOKAa3aTelbHbIE H
Jorapu(pMHUUECKUE YpPaBHEHHS, HAXOIUTh UX PEIICHUS C TOMOIIBIO PABHOCHIBHBIX NIEPEX00B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHITh OCHOBHBIE TpPUTOHOMETpHYecKHe (opMynbl 1 IpeoOpa3oBaHUs
TPUTOHOMETPHUECKUX BBIPAKEHU;

CcBOOOZIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh
HE00X0uMBbIe (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI,

MOJICIIMPOBATh pealbHbIE CHUTYallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHHS,
yYpaBHEHHsI, HEPAaBEHCTBA II0 YCJIOBUIO 3aJadd, HCCIENOBATh IOCTPOCHHBIE MOJIEIU C
UCTIOJI30BaHUEM ammapaTa anreOpsl.

OyHKIMH U TpadUKU:

CcBOOO/IHO ONEPHUPOBATh MOHATHUAMU: (YHKIIHS, CIOCOOBI 3aanus (PYHKINU, B3aUMHO
oOpatHble (YHKIIMH, KOMIO3UIUs GYHKIMH, rpaduk (yHKIUU, BBHIIOIHATH 3JIEMEHTapHbIE
npeoOpazoBanus rpaduKkoB PyHKIINIA;

CcBOOOJHO OIEpPUPOBATh MOHATHSAMHU: O0JIACTH OINpPENEICHUs] U MHOXKECTBO 3HAYCHUI
byHKIMY, HYTU QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO OTIEpUPOBATH MOHATHAMU: YETHBIE W HEYETHBIC (PYHKIIUH, TIEPHOAMUECKUE
(GYyHKINH, TPOMEXKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCHMyMbl M MHUHHMYMBI (DYHKIUH,
HanOoJIbIIIee M HAMMEHbIIIee 3HaYCHNE (PYHKIINU HAa IPOMEKYTKE;

CBOOOJHO OINEpUPOBATh MOHATUSAMH: CTENEHHAs (PYHKIMS ¢ HATypaJbHBIM M LEJIbIM
nokasaresueM, rpapuK CTerneHHON (YHKIMU C HaTypaJbHBIM U LEJbIM MOKa3aTeneM, rpaduk
KOPHS N-0i CTENEeHH KaK (QYHKIIMU 0OpaTHOH CTENEeHU ¢ HaTypallbHbIM IIOKa3aTeIeM;

OTIepUPOBATh MOHATHSIMHU: JIMHEWHas, KBaJpaTUyHas U JPOOHO-IHHEWHas (GyHKIUU,
BBITTOJTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJTHO ONIEpUPOBATH MOHATUSIME: TTOKa3aTeIbHas 1 JIoTapudmudeckast QyHKIINU, UX
CBOWCTBA ¥ TpadMKH, HCIIOIB30BATh UX TPAGUKH JUTS PEIICHHs YPAaBHEHHIA;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMHU:  TPUTOHOMETPHYECKAs OKPY>KHOCTB,

orpeJieIeHue TPUTOHOMETPUUYECKUX (DYHKIIMN YHUCIIOBOTO apryMEHTa;

UCIOJIb30BaTh TpapuKu QYHKIMHA I MCCIeI0BaHUS MTPOIIECCOB

U 3aBUCHUMOCTEH NpU pELIeHUH 3ajiad U3 APYruX y4eOHBIX MPEAMETOB U peabHOM
JKU3HU, BBIpAXaTh (POpMyIamMu 3aBUCIMOCTH MEX]Ty BETUIHMHAMU,

Hadana MmaTemMaTH4eckoro aHanmsa:

CBOOOJTHO OTIEPHPOBATH MOHATHIMH: apu(MeTHIeCKass 1 TeOMeTpUIecKast mporpeccus,
OecKOHEYHO YOBbIBAIOIIAs T€OMETpHUYEcKas MPOTpPeccHsi, JTUHEHHBIH U SKCIIOHEHIHAIbHBIN
pocT, hopMysa CIOXKHBIX TPOIIEHTOB, UMETH MTPECTABICHUE O KOHCTAHTE;



HCIOJIb30BaTh IPOTPECCUM Ul PEIIECHUs PEaJbHBIX 3a7ad INPHUKIAJHOTO XapaKTepa,
CBOOOJHO  ONEpUPOBAaTH  MOHATHUSAMH:  IIOCJIEIOBAaTENIbHOCTh,  CHOCOOBI  3aJaHuUs
IIOCJIEI0BATEIIbHOCTEM, MOHOTOHHBIE U OTPAHUYECHHBIE I10CIIEI0BATEIBHOCTH, IOHUMATh

OCHOBBI 3apO’KJCHHUS MAaTEMaTHUECKOT0 aHAIIM3a KaK aHan3a 0ECKOHEYHO MaJlbIX;

CBOOO/THO OTIIEPUPOBATH MOHATUSAMU: HENPEPHIBHBIC (DYHKITNH, TOYKHU pa3pbiBa rpaduka
(GYHKIIMH, aCUMIITOTHI Tpadrka GyHKIUH;

CBOOOJHO ONEpUpPOBaTh MOHATUEM: (YHKLHS, HEIPEPbIBHAS HA OTPE3KE, IPUMEHSAThH
CBOWCTBA HENPEPBIBHBIX (DYHKLUH IS peILieHHs 3a/1a4;

CBOOOJHO OIEPUPOBATh MOHATUAMU: IepBasi U BTOpas IPOU3BOJHBIE (YHKLHUH,
KacaTenbHas K rpaduky QyHKINY,

BBIUUCIIATh INPOU3BOJHBIE CYMMBbI, IPOU3BEACHUS, YAaCTHOTO U KOMIIO3MLIMU JABYX
(byHKUINH, 3HATH TPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIIHUI;

UCIOJIb30BATh TEOMETPUUYECKHUI U (PU3UUECKUI CMBICI IIPOU3BOIHOM JIISl PEILICHHS

3aj1ad.

MHoxecTBa U JIOTUKA:

CBOOOJHO OIEpPUPOBATH MOHATHSMU: MHOXECTBO, OIEpallMyd HaJl MHOXKECTBaMH;
MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBINM anmnapar AJs ONHUCAaHUS PeajbHBIX NPOLIECCOB U
SIBIICHHUM, TIPU PEIICHUH 33249 U3 APYTHX y4EOHBIX MPEIMETOB;

CcBOOO/IHO ONEpPUPOBATH MOHATHAMU: OIpEEIEHUE, TEOPEMa, YPaBHEHUE- CJIE/ICTBUE,
CBOMCTBO MaTeMaTHYECKOro OO0bBEKTa, J10Ka3aTelbCTBO, pPAaBHOCUJIbHBIE YpaBHEHUSA W
HEPaBEHCTBA.

K koHiy oOydyenus B 11 kimacce oOydarouuiics MOSYYUT CIELYIOLIUE MPEIMETHbIE
pe3yibTaThl MO OTAEIbHBIM TeMaM (QenepaabHoil pabouell mporpammbl yd4eOHOro Kypca
«Anrebpa 1 Hauyajga MaTEMAaTUYECKOTO aHAIHU3a:

Yucna v BBIYUCICHUS:

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: HATypaJIbHOE U LEJIOE€ YHUCIO, MHOKECTBA
HaTypaJIbHBIX U II€JIBIX YUCEJI, UCII0JIb30BaTh MPU3HaKK AenuMocty nenbix yucen, HOJl u HOK
HaTypaJIbHbIX YHMCEN JJIsl pEeLeHUs 3a1a4, IPUMEHATh aroput™ EBkinnaa;

cBOOOJIHO ONEpUpOBaTh MOHATHEM OCTaTKa IO MOJAYIIO, 3alHUChIBaTh HATypaJIbHbIE
YHUCla B Pa3IMYHbIX MO3UIMOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOJTHO ONIEPUPOBATH MOHATHAMM: KOMIUIEKCHOE YHCIIO M MHOKECTBO KOMIIJIEKCHBIX
quCell, MPeACTaBIATh KOMIIJIEKCHBIE YKClia B alreOpanyeckoil 1 TPUroHOMETpUUYecKor Gopme,
BBITOJIHATH apUPMETHYECKHE OTIEPALIUU C HUMH M N300pakaTh Ha KOOPJIMHATHOM MIIOCKOCTH.

VYpaBHEHMSI U HEPABEHCTBA:

cBOOOZIHO  OmepupoBaThb MOHATHSIMHM: HpPpPAalMOHANBHBIE, IOKa3aTelIbHbIE U
Jorapu(MHUuUecKre HEpPaBEHCTBA, HAXOJUThb MX pELIEHUS C TIOMOIIbI0 PaBHOCHIIBHBIX
IIEPEX0/I0B;

OCYILIECTBIATH OTOOP KOPHEN IPU PEelIEeHUH TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

CBOOOJHO ONEpHPOBATh MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO, MPUMEHSTH
HEo0Xo1uMble (OPMYIIBI JUTSI PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh TMOHATHSAMU: CHUCTEMAa M COBOKYIHOCTh YpPaBHEHHH H
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PELIEHUS CUCTEMBI U
COBOKYITHOCTEW paI[MOHAJIbHBIX, HPPAMOHAIbHBIX, IOKa3aTeIbHBIX M JIOTapu(MUYECKUX
YpaBHEHUH U HEPABEHCTB;

pelars palnvoHalbHbIE, HWPpPalMOHAJIbHbIE, IOKa3aTelbHbIE, JIOTapu(PMHUUECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINE MOAYJIN U ITapaMeTpBhL;



MPUMEHSTHh TpaduyecKkue METOAbI JUIsl PEeIIeHUs YpaBHEHHI U HEPaBEHCTB, a TaK¥Ke
3a/1a4 ¢ mapameTpamu;

MOJICTTUPOBATh peajbHbIe CUTYallMd Ha SI3bIKE anreOphl, COCTaBIATh BBIPAKCHUS,
YpaBHEHHUS, HEPABEHCTBA W HMX CHUCTEMBI 1O YCIOBHUIO 3aJaud, HUCCIIECIOBATh MOCTPOCHHEIC
MOJIEJIH C UCIIOJIb30BAHUEM armapara anreOpbl, HHTEPIPETUPOBATH ITOJYICHHBIH pe3yIIbTaT.

OyHKIIUU U TpaPUKH:

CTPOUTH rpapUKU KOMITO3ULIUHU (PYHKIIUI C TTOMOILBIO AJIEMEHTAPHOTO UCCIEA0BaHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTpPOUTH TeOMeTpudeckue oOpa3bl YpPaBHEHMH M HEPaBEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOO/THO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUECKUX (DYHKIIHUIA;

MPUMEHSITh PYHKIUU JJI1 MOICITHPOBAHUS U MCCIIEAOBAHUS PEATBHBIX TPOIECCOB.

Hauana maremaTn4eckoro aHanmusa:

UCIIOJIb30BaTh MIPOU3BOIHYIO JUIS HCCie10oBaHusl GYHKIIMHM HA MOHOTOHHOCTh

U DKCTPEMYMBIL;

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbIIIee 3HaYCHHS PYHKIIMU HEMTPEPHIBHON HA OTPE3KE;

MCIOJIb30BaTh MPOU3BOAHYIO JIJISl HAXOXKACHHS HAWIYYIIEro PEIIeHUs B MPUKIAIHbIX,
B TOM YHCJIC COITUAITBHO-DKOHOMUYECCKUX, 3a/1a4ax, IS OMPECIICHUs CKOPOCTH U YCKOPCHHUS
nporiecca, 3a1aHHOTO (OPMYIIOi HITH rpaduKoM;

CBOOOJIHO OINEpPUPOBATh MOHATHSIMH: IEPBOOOpA3HAs, ONpPEHCIEHHBIA WHTETpal,
HAXOJWTh IMEPBOOOPA3HBIC 3JEMEHTAPHBIX (YHKIIMH W BBIUUCIATH MHTETpaT 1o (opmyre
HrroTona-Jleionuna;

HAXOJUTh ITOMIAAN MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaia;

MMETh MPEACTABICHUE O MaTEMaTHYECKOM MOJEIMPOBAHUH HA MPUMEPE COCTABIICHHUS
muddepeHIMaTbHBIX YPaBHEHHI;

peliaTh NPUKIaJAHbIE 33]]a41, B TOM YHCIIE COIMAbHO-9KOHOMHYECKOT0 U (PU3UIEeCKOro
XapakTepa, CpeICTBAMHI MAaTeMaTHIECKOTO aHAIH3A.

Pabouas mporpamma yueb6HOTO Kypca «I'eomeTpusi».
IlosicHuTENBHASA 3aIIUCKA.

I'eomeTpust sBsieTcss OMHUM W3 0a30BBIX KYypCOB Ha YpPOBHE CPETHETO OOIIero
o0Opa3oBaHMs, TaKk KaKk OO0ECIeYMBaeT BO3MOXKHOCTb HW3YYEHHS ITUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAMpPaBIEHHOCTH U TMPEIMETOB T'YMaHUTApHOTO HHKIA. Jlormueckoe MEIIITIECHHE,
dbopMupyeMoe TpH U3YUYEHUU OOYYAIONIMMHCS TMOHSITHHHBIX OCHOB TE€OMETPHH, MpH
JIOKA3aTeNbCTBE TEOPEM M TOCTPOSHUU IEMOYKU JIOTUYECKHX YTBEPKACHHUM MpU pelIeHUU
TEOMETPHUSCKHAX 3aJ1a4, YMCHHE BBIJIBUTaTh W OIMPOBEPraTh THUIIOTE3bI HETOCPEICTBEHHO
UCTIOJNIE3YIOTCS TIPU PEIICHUH 33J1a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YACTHOCTH (PU3HUECKUX
3azad.

Lenb ocBOeHMsI MporpaMMBbl yaeOHOTO Kypca «'eomeTpusi» Ha yriayOI€HHOM YpOBHE -
pa3BUTHE HWHIWBUIYaJIbHBIX CIIOCOOHOCTEH OOy4aromuxcs NMpU H3YUYEHUU TEeOMETPHUH, Kak
cocTaBlstoel mpeameTHo obnmactu «MaTtemaTtnka U WHGOpMaTHKa» depe3 oOecredeHne
BO3MOXXHOCTH TPUOOPETEHUS U UCIONb30BaHUs 0oJiee TITyOOKHX TeOMETPUUECKUX 3HAHUU U
JIEUCTBUH, CEU(PUIHBIX TEOMETPUU, U HEOOXOJUMBIX ISl YCIIEITHOTO MPOo(hecCHOHATBEHOTO
00pa3oBaHUs, CBSI3aHHOTO C UCIOJIb30BAHUEM MaTEMATHKH.

[IpuopuTeTHBIMH  3a7ayaMd  Kypca TE€OMETpUM Ha  YIIIyOJEHHOM  YpOBHE,
PaCIIUPSIONIMME H YCHIINBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBJISIOTCS:

paciiipeHue TPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM KYJIBTYPHl |



(opMHpOBaHUE OCO3HAHUS B3aUMOCBSA3H F€OMETPUH C OKPYXKAIOIIUM MUPOM;

¢dbopMHpOBaHUE TPEACTABICHUS O MPOCTPAHCTBEHHBIX (PUrypax Kak O BasKHEHIINX
MaTEMaTUYECKUX MOJENAX, IO3BOJISIOIIMX OINKCHIBATH W M3ydyaThb pa3Hble SBICHUS
OKpY’KaIOIIero MUpa, 3HaHHE MOHITUIHHOTO anmapara o paszaeny «CtepeoMeTpus» yueOHOTo
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHHUS BJIAJETh OCHOBHBIMU IOHATUSIMM O HPOCTPAHCTBEHHBIX
¢Gurypax U uX OCHOBHBIMU CBOMCTBaMH, 3HAaHHE TeopeM, GOpMyS U YMEHHE UX IPUMEHSTH,
YMEHUS 10Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTAHJAPTHBIE CIIOCOOBI peIlIeHHs 3a/1a4;

(dbopMHpOBaHHE yMEHUS PAcIO3HAaBaTh Ha UYEPTEXKaX, MOJEISAX U B PEAJbHOM MHUpE
MHOTOTPaHHUKH U Te€Ja BPAIlleHUsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJEIIN;

dbopmMHupoBaHHE  TOHMMAHUS  BO3MOXKHOCTH  aKCHMOMAaTHYECKOTO  IOCTPOCHUS
MaTeMaTHYECKUX TeOpui, (GOPMHPOBAHNE MTOHUMAHMS POJIM AKCMOMATHKHU IPU MPOBEACHUU
pacCyXIECHUI;

(bopMHpOBaHHE YMEHHUS BIIAJIETh METOJAMM JI0KA3aTeJIbCTB U AJTOPUTMOB pEIlIEHUs,
YMEHHUS HUX TPUMEHATh, NPOBOAMTH JOKA3aTelbHbIE pACCY)KICHHS B XOJE peIleHUs
CTEpEOMETPUYECKUX 3a7ady M 3aJad C [PaKTHYECKUM CoJepKaHueM, (OpMHpPOBAHUE
OpEICTaBICHUs O HEOoOXOAMMOCTH [0Ka3aTelabCTB INpPU OOOCHOBAaHMHM MAaTEeMAaTUYECKHUX
YTBEPKACHUM U POJIM aKCUOMAaTUKHU B IIPOBEACHUH JIEAYKTUBHBIX PACCYXIACHMUIA;

pa3BUTHE U COBEPIICHCTBOBAHME HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4aroluxcsi, NO3HABATEIbHON AaKTUBHOCTH, HCCIIEOBATEIbCKUX YMEHUH, KPUTUYHOCTH
MBIIUIEHUS], UHTEPECa K U3YYEHUIO T€OMETPUH;

¢dopmupoBaHrue (YHKIHMOHAIBHOM IPaMOTHOCTH, PEJIEBAHTHON TI€OMETpUHU: YMEHMS
pacrio3HaBaTh IPOSBICHUS T€OMETPUUYECKUX IOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX KU3HEHHBIX CUTYalUsAX U MPU U3YYEHUH JPYTUX YU€OHBIX IPEIMETOB, IPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJETUPOBaHMS pealbHBIX CUTYalUi, HUCCIIEIOBaHUS
HOCTPOCHHBIX MOJieNell, UHTepIpeTaluy NOIYyYEHHBIX Pe3yJIbTaToB.

OCHOBHBIMHU COJIEpKaTeNbHBIMU JHHUSIMH YyueOHOro kypca «l'eomerpusi» B 10-11
kjaccax sBisitoTcs: «lIpsiMple M mockocTu B mpocTpaHcTBe», «MHororpanHuku», «Temna
BpallleHus», «BEeKTOpbI 1 KOOPANHATHI B IPOCTPAHCTBEY, «JBH)KEHNS B IPOCTPAHCTBEY.

ChopmynupoBanHoe B PI'OC COO TtpeboBaHUE «yMETh ONEPUPOBATH MOHATHIMU,

peNeBaHTHBIX T€OMETpUM  Ha YriyOnéHHoMm ypoBHe oOydenus B 10-11 kiaccax,
OTHOCHTCS KO BCEM COJepKaTeIbHBIM JMHUAM y4eOHOI0 Kypca, a popMupoBaHHe JTOIrHYECKHX
YMEHUH pacmpeenseTcs: He TOJIBKO M0 COAEp KaTeNbHBIM JIMHUAM, HO U 0 TojiaM 00y4YeHHs.
Copneprxanune o0pa3oBaHusi, COOTBETCTBYIOIIEE PEAMETHBIM pe3ysbTaTaM OCBOEHUS

®denepanibHOI paboueil mporpammsl,

pacnpeei€éHHBIM 10 ToJaM O0y4YeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, NMPUHIMUIHAIBHBIM BONpocaM oOydaromuecs oOpaliaguch HEOIHOKPATHO,
YTO TO3BOJISIET OpPraHU30BaTh OBJIAJEHUE T'E€OMETPUUECKUMU TOHATUSMU M HaBbIKAMU
MOCJIEI0BATENIBHO U MOCTYNATENbHO, ¢ COOMIOIEHUEM NPUHIIUIIA PEEMCTBEHHOCTH, @ HOBBIE
3HAaHUS BKJIOYaTh B OOIIYI0 CHUCTEMY TI'€OMETPHUYECKUX IpeACTaBIeHUN 00yJaronmxcs,
pacumpsis 1 yriayossis e€, o0pas3ysi IpOYHbIe MHOXKECTBEHHBIE CBS3H.

[lepexos K U3y4EeHUIO T€OMETPUHU Ha YIITyOJEHHOM YPOBHE MO3BOJISET:

€03/1aTh ycIoBUS 175 AU epeHnanuy 00ydeHusi, IOCTPOSHHs] MHIUBUIYaTIbHBIX

o0pa3oBaTeNbHBIX MpOrpaMM, 00ecnedyuTh YriyOJ€HHOE H3YyYeHHE T'€OMETPUU Kak
COCTaBJISIIONIEH yueOHOTO TTpeameTa «MaTeMaTukay;

MOATOTOBUTH 00YYAIOIIMUXCS K MPOIOJIKEHHUIO U3YUEHHsI MAaTEMaTUKH ¢ YI4ETOM BbIOOpa



Oynyme mpodeccuu, odecrieunBasi MPeeMCTBEHHOCTh MEXIY OOMUM U NMPoheCcCHOHATHHBIM
o0Opa3oBaHHEM.

OO1u1ee yncI0 4acoB, PEKOMEH0BAaHHBIX JUIA U3ydeHHs yueOHOTo Kypca «I eoMeTpusi»
Ha yriayOiieHHoM ypoBHE - 204 gaca: B 10 kiacce - 102 gaca (3 yaca B Henemo), B 11 kiacce -
102 gaca (3 yaca B HEJIETIO).

Conepxanne o0yuenus B 10 kiacce.

IIpsimble ¥ TUIOCKOCTH B ITPOCTPAHCTBE.

OcHoBHble nOHATHSA cTepeomeTpun. Touka, npsmas, IIOCKOCTb, IPOCTPAHCTBO.

ITonsATHe 00 aKCMOMaTHUYECKOM ITOCTPOEHUH CTEPEOMETPUHN: AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLIUECS, TapalJIEIbHbIE
U cKpeumuBaromuecss npsamble. [IpuszHaku ckpenuBaronxcs mnpsmbix. [lapamienbHocTb
OpsIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE: MapajUle/ibHbIE IIpsMbIE B IPOCTPAHCTBE,
NapaJUIEIbHOCTh TPEX NPAMBIX, MAapaJUICIBbHOCTh NMPSAMOM M IUIOocKOoCcTH. [lapamiensHoe u
LEHTPaJIbHOE MPOEKTHpPOBaHUE, U300paxeHne ¢uryp. OCHOBHbIE CBOMCTBA MapaljiebHOIO
npoekThpoBaHus. M3o0Opaxenue ¢uryp B mapauledbHOM  HPOEKIMH. YTJIBl €
COHAIIPaBJIICHHBIMU CTOPOHAMM, YroJl MEXAY NpsAMBIMH B IpocTpaHcTBe. [lapaiienbHOCTb
IUIOCKOCTEH: MapaJijiesibHble MJI0CKOCTH, CBOMCTBA MapalieNbHbIX MmockocTell. [Ipocreiinme
IPOCTPAHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: TETPAdIP, MTAPAJUICIICTIUIIE, TIOCTPOSHUE CCUCHHIA.

[lepneHIuKynIpHOCTh OPSIMOW M IUIOCKOCTH: TEPHEHAUKYISIPHbIE MpsiMble B
IPOCTPAHCTBE, NPSAMBIE MApAJUICIbHbIE M MEPHEHIUKYISIPHbIE K IIJIOCKOCTH, IPU3HAK
NEPIEHIUKYJIAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpEMa O MpsAMOW IEpPHEHAUKYISIPHON
I10CKOCTH. OpTOroHaANBHOE IPOEKTUpOBaHKe. [lepneHIuKysap u HaKJIOHHBIE: PACCTOSHUE OT
TOYKH J10 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOM J0 MIOCKOCTH, MPOEKLUs (PUTYpbI HA INIOCKOCTb.
[TepieHAUKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK

NEPIEHIUKYJIIPHOCTH ABYX IUIOCKOCTEH. Teopema o TpExX meprneHauKysapax.

Yriel B NPOCTPAHCTBE: Yrojl MEXAY HNPSIMOM M IUIOCKOCTBIO, JIBYIPAHHBIA YTOJI,
JMHENHBIN yroa AByrpaHHoro yria. TpéxrpaHHslii © MHOTOTpaHHbIe YIuibl. CBOMCTBA INIOCKUX
yIJI0B MHOrorpaHHoro yria. CBOWCTBa IUIOCKMX M JIBYTPAaHHBIX YIJIOB TPEXTPAHHOIO YIJIa.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yTJIa.

MHOrorpaHHMKH.

Bunael MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. IIpu3ma: n-yronpHas npusma,
npsMasi 1 HaKJIOHHAas MPHU3Mbl, OOKOBasi M MOJIHAs MOBEPXHOCTh Npu3Mebl. [lapannenenunern,
IPSIMOYTOJIBHBIN TapaJljIesIeNIuIe]] U €ro cBoicTBa. KpaTdaliime myTM Ha NOBEPXHOCTH
MHoOrorpanHuka. Teopema Dinepa. [IpoctpanctBennas teopema Iludaropa. [Mupamuga: n-
yroJyibHas NupaMuja, paBuibHas U yceu€HHasi nupaMuipl. CBoiicTBa pédep 1 OOKOBBIX I'paHeit
IIpaBUJIbHON upaMubl. [IpaBuiibHbIE

MHOTOTPaHHUKHU: TMpaBWIbHAsg TMpU3Ma U TMpaBWIbHAs NHpaMuja, TpaBUIbHAs
TpeyrojipHasi NMHUpamMuIa M TpaBUIbHBIA TeTpasap, KyO. IIpencraBieHue O NpaBUIIBHBIX
MHOTOTpaHHHMKaX: OKTa’dp, TO0AEKa3Ip U UKOCAdIP.

Bblunciienne 537€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriasl. Ilinomans
OOKOBOW TMOBEPXHOCTH U TOJHOM MOBEPXHOCTH MPSIMOM MPHU3MBI, IUIOIAAb OCHOBaHMIA,
TeopeMa O OOKOBOW TMOBEPXHOCTH MpSAMOW Tpu3Mbl. [lnomaas OGOKOBOW MOBEPXHOCTH M
MOBEPXHOCTU IIPABWJILHOM MUPaMU/IbI, TEOpEMa O IJIOLIAAN YCEeUEHHOM MUPAMHU/IBI.

CumMMeTpHsi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPaBHIbHBIX MHOTOI'PAaHHUKOB.
CuMmMeTpusi B TNpaBUIBHOM MHOTOIPaHHUKE: CHUMMETPHS Mapajulefienunena, CUMMETpPHUs



MIPaBUJIBHBIX NPU3M, CAMMETPHS PABUIBHON MUPAMHU/IBI.

BekTopbl 1 KOOpAMHATEI B TIPOCTPAHCTBE.

[ToHsTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOpP, JJIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIE, COHAIPABICHHBIE W IPOTUBOIIOJIOKHO HAIIPABICHHBIE BEKTOPHI.
PaBencTBO BekTOpOB. JIeHCTBUS C BEKTOpPAMU: CJIOKEHUE M BBIYMTAHHUE BEKTOPOB, CyMMa
HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha 4ucio. (CBOWCTBA CIOKEHHS BEKTOPOB.
CBoiicTBa yMHOXKEHHs BEKTOpa Ha 4ucio. [loHsTme komraHapHele BeKTOpbl. [Ipu3Hak
KOMILUTAHApHOCTH TpEX BeKTOpoB. lIpaBuno mnapamnenenunena. Teopema o pa3inoKeHUH
BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopaM. [IpsMoyronpHas cucremMa KOOpAMHAT B
npoctpanctse. Koopaunatel Bektopa. CBA3b MEXIy KOOPAUMHATAMH BEKTOPA U KOOPAMHATAMU
TOUYEK. YT0J1 MeXay BekTopamu. CKaJipHOE ITPOU3BEAECHNUE BEKTOPOB.

Conepxanne o0yuenus B 11 kiacce.

Tena BpamieHus.

[TonsTHs: HMUIMHAPUYECKash MOBEPXHOCTh, KOHMYECKas IMOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pa3yroliue MoBepxXHOocTe. Tena BpalleHus: IWIUHAP, KOHYC, YCEUEHHBIH
KOHYc, cdepa, map. BzanmHoe pacnionoskeHue cepbl U MI0CKOCTH, KacaTelbHas INIOCKOCTh K
chepe. MzoOpakenne Ttenm BpamieHUsT Ha IUIOCKOCTH. Pa3BEépTka MmWIMHIpPA W KOHYcA.
Cummerpus cdepsl 1 mapa.

O6Bém. OcHOBHBIE CcBOiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSAMOYTOIBHOTO
napajenenumnena u ciueactsus u3 He€. OO0bEM mMpsAMON M HAKIOHHOW NMPHU3MBI, [HUIHHIPA,
nupaMuibl 1 KoHyca. O0bEM 11apa v MapoBOro CerMeHTa.

KoMOunanmu Ten BpailieHUs U MHOTOTpaHHUKOB. [Ipu3ma, BOHMcaHHas B LHJIUHAD,
omucaHHas okoyio nunuHapa. [lepecedenue cdepsl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl M10cKocThI0. [IoHATHE MHOTOTPaHHHKA, OTIMCAHHOTO OKOJIO cepbl, chepbl, BIUCAHHOM
B MHOTOTPaHHHK WJIU TEJIO BPALICHHUSI.

[Tnouianp NOBEpXHOCTH LMIMHIpA, KOHYCa, Iuiomaab cgepol u e€ yacteil. [Tonobue B
npoctpancTBe. OTHomeHWe OO0BEMOB, IUIOMIAAEH MOBEPXHOCTEN MOJOOHBIX (uUryp.
[IpeoOpa3zoBanue momobusi, romorerus. PemeHue 3agady Ha MIOCKOCTU C MCIOJIb30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTpoeHne ceuyeHUl MHOTOTPaHHUKOB M TeNl BpALICHUS: CEUeHHs LWIMHIpA
(mapayuiebHO M TEPHEeHIUKYISIPHO OCH), CEYEHHUs KOHyca (MapaielbHOe OCHOBAaHUIO M
NPOXOJAIIee Yepe3 BEPIINHY), CeUEHHs 1apa, METO/Ibl TOCTPOCHMSI CEUEHHI: METO/ CIIE/IOB,
METO/1 BHYTPEHHET0 POEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MI0CKOCTH.

BekTophl 1 KOOpPIMHATEI B TPOCTPAHCTBE.

Bekroper B mpocTtpancTtBe. Omepanuu Haja BeKTopaMH. BeKTOpHOE yMHOXXKEHHE
BeKTOpoB. CBOWMCTBa BEKTOPHOTO YMHOXKEHHUs. lIpsMoyrosibHasi cucTeMa KOOpIHMHAT B
npoctpanctBe. Koopnunatel BekTopa. Paszmoxenume Bektopa mo 0Oasucy. KoopauwnaTHO-
BEKTOPHBIN METOJI IPU PEIIEHUU T€OMETPUYECKHX 3a/1a4.

JIBH>KEHHSI B TPOCTPAHCTBE.

JBwxenust mpoctpaHcTBa. OroOpakenus. JBuwkeHus u paBeHCTBO ¢uryp. OOuue
CBOWCTBA JBM)KEHUH. Buabl IBMKEHUI: mapaisienbHbld MepeHoc, eHTpaIbHas CUMMETpus,
3epKajbHas CUMMETpPHs, MOBOPOT BOKpyr mnpsmoil. IIpeoOpasoBanust momobus. Ilpsmas u
cthepa Diinepa.

[IpenmetHbIe pe3yabTaThl MO OTIACIBHBIM TeMaM y4eOHoro kypca «[eomerpus». K
koHIy 10 kiacca oOyJarouuiicss HayIuTCs:



CBOOOJHO ONEPHPOBATH OCHOBHBIMH MOHATHAMM CTEPEOMETPUU IIPU PELICHUH 33434 U
IIPOBEACHUN MAaTEMaTUYECKUX PACCYKACHUM;

NPpUMCHATH AKCHUOMBI CTCPCOMETpUM MU CICACTBHA HW3 HUX IPU PCHICHUHA
FEOMETPUUECKUX 3ajay;

KJ1accu(UIIUpPOBATh B3aMMHOE PACIIOJIOKEHUE TPSMBIX B IPOCTPAHCTBE, TNIOCKOCTEH B
IPOCTPAHCTBE, NPSMBIX U INIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATh MOHITUSAMH, CBSI3aHHBIMU C YIJaMH B IPOCTPAHCTBE: MEXKAY
HPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOM U IJIOCKOCTBIO;

CBOOOJHO ONEpPHPOBATH IMOHATUSMH, CBA3aHHBIMU C MHOIOI'paHHMKaMu; CBOOOJHO
pacro3HaBaTb OCHOBHBIE BHUAbl MHOTOTPAaHHMKOB (IIpU3Ma, NHpPaMUAA, HPSIMOYTOJIbHBII
napasuieNienumne, Kyo);

KJIAaCCU(UIIUPOBATh MHOTOTPAHHUKH, BHIOMpass OCHOBAaHWS IS KIACCHU(PUKALUY;
CBOGOI[HO ONneprupoBaTh NOHATUAMH, CBA3aAHHBIMU C CCHCHUEM MHOT'OI'PAHHUKOB ITIJIOCKOCTBIO,

BBINOJIHATH apajlleIbHOE, LIEHTPAIbHOE U OPTOrOHAJIbHOE MPOEKTHPOBaHUE GUryp Ha
IUIOCKOCTbh, BBIIOJHATH N300paXkeHUsl (PUTyp Ha IIIOCKOCTH;

CTPOUTH CEUEHHs] MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMH, BBINOJIHATE (BHIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYpP: BUJ] CBEPXY, COOKY, CHU3Y;

BBIYUCIISITh  IUJIOMIAM  TOBEPXHOCTEH MHOTOTPAHHMKOB (MpuU3Ma, TUpamMuia),
TEOMETPHYECKHX TeJl C MPUMEHEHUEM (OpMYIT;

CBO6OILHO OIICpHUPOBATHL IMOHATHAMHU: CUMMCTPUA B MNPOCTPAHCTBE, LCHTP, OCb H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U IUIOCKOCTh CHMMETPUU (PUTYPBI;

CBOOOHO ONIEpUPOBATH IMOHATUSAMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTRBE;

BBINOJIHATH IEHCTBUS HaJl BEKTOpaMH;

pelmiaTh 3aJauyd Ha JI0KA3aTeIbCTBO MaTeMaTHUECKUX OTHOLICHMH M HaXOXXICHHE
IreOMETPUYECKUX BEJIMYMH, MPUMEHSS W3BECTHBIE METO/AbI IPU PEIIEHHMH MaTeMaTHYeCKHX
3a7la4 NOBBIINICHHOT'O U BEICOKOTO YPOBHS CIIOKHOCTH,

NPUMEHSTh  MPOCTEHIINE MPOTrPAMMHBIE CPEACTBA U BJIEKTPOHHO™

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMECTPUICCKHUX 3aj/1a4,

HU3BJIEKATD, npeoOpa3oBHIBATH u UHTEPIPETUPOBATH nHdopmaImio o]
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKax U PUCYHKAX;

MPUMEHSATH NOJyYEeHHbIE 3HAHUS HA MPAKTHKE: CPABHUBATH U aHAJTM3UPOBATh pealibHbIE
CUTYalluH, IPUMEHATh U3yUEHHBIE IOHSATHS B IIPOLIECCE MIONCKA PEILICHUS

MaTeMaTH4ecKu cOpMYIMPOBAHHON MPOOIEMBI, MOAETHPOBATh PEeATbHBIE CUTYallUuU
Ha A3BIKC rCOMCTPHU, UCCIICAOBATHL TOCTPOCHHBIC MOJCIN C UCITIOJIB30BAHUCM I'€COMETPUUCCKUX
NOHATUM W TeopeM, ammapara aireOpbl, peliaTh NPAaKTHYEeCKHE 3a/lauM, CBSA3aHHbBIE C
HaXO0XIACHUEM I'COMCTPHUYCCKUX BCIIMYUH,

HUMCETH MMPEACTABIICHUA 00 OCHOBHBIX dTamax Pa3sBUTHUA TCOMETPUHN KaK COCTaBHOM YacTH
dbyHaamMeHTa pa3BUTHS TEXHOJIOTHH.

[IpenmeTHble pe3ynabTaThl MO OTHAEIBHBIM TeMaMm y4yeOHoro kypca «l'eomerpus». K
KoHIy 11 kiacca oOyyaromuiicss HAyYUuTCS:

CBOOOJTHO OIEPUPOBAThH MOHATUAMH, CBA3aHHBIMU C IMIMHAPUYECKON, KOHUYECKON U
chepryeckoit TOBEPXHOCTAMHU, OOBSICHATH CIIOCOOBI IMTOTYUEHHS,;

OINICpHUPOBATE MOHATHUAMH, CBA3AHHBIMU C TCJIaMH BpAICHUA: HMUJIMHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Tella BpalleHus (LWINHAP, KOHYC, cdepa U 1map) U 00BbACHATh CIIOCOOBI



TOJTYYCHUS TEJT BPAILICHUS;

KJIaCCU(UIIUPOBATh B3aUMHOE pACIIONIOKEHHE CEephl M IUIOCKOCTH, BBIYHUCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHUKOB H TEJ BpalleHus, 00BEMBI U TUIOIIAIN TOBEPXHOCTEN
MHOTOTPAHHHUKOB | T€JI BPAIICHHSI, TCOMETPUUECKUX TEJl C MPpUMEHEHHEM (hopmy;

CBOOO/IHO OMEPUPOBATH MOHATUSMHU, CBSI3aHHBIMU C KOMOWHAIUSMU TEJl BPAICHUS U
MHOTOTPAaHHMKOB: MHOTOIPaHHHUK, BIIMCAHHBIN B chepy M onmucaHHBIA O0KoJio chepsl, chepa,
BIIMCAaHHAs B MHOTOTPAHHUK MJIU TEJIO BPAIICHHUS,

BBIYHCJISATH COOTHOIICHUS MEX/Y IUIOIIAISIMH TTOBEPXHOCTEH M 00bEMaMU MOA00HBIX
TEII;

M300paxkaTh W3ydaeMbie (UTYPHI, BBINONHITH (BBIHOCHBIE) IUIOCKHE YEPTEHKH W3
PUCYHKOB TIPOCTBIX OOBEMHBIX (DUTYp: BHJ CBEpXY, COOKY, CHH3Y, CTPOUTH CEUCHHS Tell
BpAIllCHUS;

H3BJICKATh, UHTEPIPETHPOBATH u peoOpa3oBEIBATh uH(pOpMAIIHIO 0
IIPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (PHUrypax, MPEICTABICHHYIO Ha YePTEeKax U PUCYHKAX;

CBOOOJIHO OIEPUPOBATH MIOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OIEPAIMK HaJl BEKTOPaMHU;

3aJ]aBaTh MIOCKOCTh YPABHCHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT;

pemaTh TeOMETPUYECKHE 3aJaYyd Ha BBIUMCICHHE YIJIOB MEXAY NPSIMBIMA U
TUIOCKOCTSIMU, BBIYUCIICHUE PACCTOSHUN OT TOYKU JIO TUIOCKOCTH, B IIEJIOM, HAa MPUMCHCHHE
BEKTOPHO-KOOPAMHATHOTO METO/IA TP PEIICHHH;

CBOOOJIHO ONIEPUPOBATH OHSITHSIMH, CBI3aHHBIMHE C JBHKCHHEM B IIPOCTPAHCTBE, 3HATH
CBOMCTBA JBH)KEHUI;

BBINOJHATh HM300pa)KEHUSI MHOTOTPAaHHHUKOM W T BpaIllEHUSA IMPH Mapaljie]IbHOM
nepeHoce, NEHTPAITbHOW CUMMETPHH, 3€PKaTbHONH CUMMETPHH, TIPU TIOBOPOTE BOKPYT MPSIMOH,
npeoOpa3oBaHusl MOI00US;

CTPOUTH CEYCHHSI MHOTOTPAHHMKOB U TEJI BPAIICHHS: CEYCHHUS IIMIIMHPA (TapaJljIeIbHO
U MePICHINKYIISIPHO OCH), CEYCHHS KOHYca (MapauielIbHOe OCHOBAHUIO M IMPOXOJISINEe Yepes
BEpILMHY), CEYEHHUS 11apa;

MCIOJIb30BAaTh METO/BI MOCTPOCHHSI CEUYCHUN: METOJ CIIEJIOB, METOJ BHYTPEHHETO
MIPOSKTUPOBAHUS, METO/T TIEPEHOCA CEKYIICH MIIOCKOCTH;

JI0Ka3bIBaTh T€OMETPUUECKHUE YTBEPKIACHHUS,

MPUMEHITh TeoMeTpuyeckue (akThl ISl pPEHIeHHS CTEPEOMETPUUYECKUX 3ajad,
MPEIOJIararoIIuX HECKOIBKO IIar0B PEIICHHUs, €CIH YCIOBUS MPUMEHEHHUS 33/1aHbI B SIBHOU U
HEsIBHOHU (opMme;

pemars 3amadd Ha JIOKa3aTeIhCTBO MATEMATHUYECKHUX OTHOIICHWUH W HaXOXJICHUC
TCOMETPHUYSCKUX BEIIMYUH;

MIPUMEHSITh POTPAMMHEBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIC CHCTEMBI ITPU
pEIICHNN CTEPEOMETPUICCKIX 33]1aY,

MPUMEHSTh TMOJIyUCHHbIE 3HAHMS Ha TPAKTUKE: CpPaBHUBATh, aHAJIM3UPOBATh U
OIICHUBATh pealbHBIE CUTYAIlUU, NMPUMEHSATh W3YYCHHBIE TOHSATHS, TEOPEMBI, CBOHCTBA B
Mpolecce TOUCKA PEIIeHHs] MAaTeMaTUYeCKu C(HOPMYIUPOBAHHON MPOOIEMBI, MOJEIUPOBATh
pealibHbIe CHUTyalldd Ha S3bIKE TEOMETPHH, HCCIEA0BaTh TOCTPOSCHHBIE MOJEIU C
UCIIOJIb30BaHUEM TEOMETPHUYECKUX TIOHATHH W TeopeM, armapara ainreOpel, pemniarh
MPAKTHYECKHE 33]1a4H, CBSI3aHHBIC C HAXOXKJICHHEM I€OMETPHUSCKHUX BEIMYUH;

UMETh TIPEJICTABICHUs 00 OCHOBHBIX ATAIlax Pa3BUTHS F'€OMETPUH KaK COCTaBHOMN

gacT (PyHTaMEHTa Pa3BUTHUS TEXHOJIOTHH.



Pabouas nmporpamma y4edHOro Kypca «BeposSTHOCTh M CTAaTHCTHKA.
[TosicuuTEnpHAS 3aIIUCKA.

YueOHblil Kypc «BeposSTHOCTh M CTATUCTHKAY YIITYOJEHHOTO YPOBHS SIBJISETCS
IPOJOJDKEHUEM U Pa3BUTHEM OJHOMMEHHOIO Y4eOHOro Kypca yriyOJE€HHOIO ypOBHS Ha
YPOBHE cpellHero oo1ero oopa3oBaHus. YueOHbIH Kypc npeaHa3HadyeH il pOopMUPOBaHUS Yy
00yYaroIuXcsl CTATUCTUYECKON KYJIbTYypbl M IOHUMaHMs POJIM TEOPUHM BEPOSTHOCTEH Kak
MaTeMaTHYeCKOro MHCTPYMEHTA JJIsl U3YYEHUs CIy4alHBbIX COOBITHM, BEJIMYUH U MPOLECCOB.
[Tpu n3yueHnn Kypca o0OraImarTcs IpeACTaBICHUs 00yJarOIUXCsl 0 METOAAaX MUCCIIeIOBaHUS
U3MEHYMBOTO MHUPA, PAa3BUBAETCS MOHMMAaHUE 3HAYMMOCTH M OOIIHOCTH MaTeMaTHYECKHX
METOJOB II03HaHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-HAYYHOI'O
MUPOBO33pPEHU.

Copneprxanue yueOHOTo Kypca HalpaBJIeHO Ha 3aKpeIIeHUE 3HAHUH, TOJIyYeHHBbIX NTPU
U3y4EHHH Kypca Ha YpOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, U Ha pa3BUTUE IPEACTaBICHUI
O CIIy4alHbIX BEJIMYMHAX U B3aUMOCBS3AX MEXKIYy HMMM Ha BA)KHBIX IPUMEpax, CHOKETBHI
KOTOPBIX IOYEPIHYTHl M3 OKpYXarollero mupa. B pesynbrate y 0OydaromMxcs JOJIKHO
chopMHpOBATHCS TPEACTaBICHNE O Hanboyiee yNOTPeOUTENbHBIX U OOIIMX MAaTeMaTHYECKHX
MOJIEJISIX, UCIIOJIb3YEMBIX JIJISl ONIUCAHUS AHTPOIIOMETPUUECKUX U IeMOrpapuuecKuX BEIUUHUH,
NOTPEIIHOCTE B pPAa3iIMYHBIE pOJa M3MEPEHHUSX, IJIUTEIBHOCTH O€30TKa3HOM padoTh
TEXHUUYECKUX YCTPOMCTB, XapaKTEPUCTUK MAacCCOBBIX SIBJICHHH M IPOLIECCOB B OOILECTBE.
VYuebHblil Kypc sBiseTcst 06a30H Uil OCBOEHHS BEPOSITHOCTHO-CTATHCTUYECKUX METOIOB,
HEOOXO/JMMBIX CIIE[UalCTaM He TOJbKO MH)XEHEPHBIX CIELHalIbHOCTEH, HO TakKke
COLUAIBHBIX U IICUXOJIOTUYECKUX, IOCKOJIbBKY COBPEMEHHbIE OOIIECTBEHHbIC HAyKH B
3HAYUTENIBHOM Mepe HCIOJNIb3YIOT ammapar aHanu3a OOJbIIMX AaHHBIX. LleHTpanbHyr0 4acTh
y4eOHOTro Kypca 3aHMMaeT 00CYKJIeHHE 3aKOHa OOJIBLINX YKcel - (PyHJaMEeHTaIbHOIO 3aKOHA
IPUPO/IbI, UMEIOLIEr0 MAaTEMATUYECKYIO (POpMaATHU3AIIHIO.

B cooTBeTcTBUU C YKa3aHHBIMU IIENIIMU B CTPYKType yueOHOro Kypca «BeposTtHocTs u
CTaTHCTHKa» Ha YINIyOJEHHOM YpPOBHE BBIJIEJICHBl OCHOBHBIE COJEpXAaTelbHbIE JUHUU:

«CnydaiiHple cOOBITUSI M BEpOSTHOCTU» U «CilydailHble BEJIMYUHBI U 3aKOH OOJBIINX
qHUCEeID».

IToMrMO OCHOBHBIX JIMHUH B Y4€OHBIN KypC BKJIIOUEHBI 3JIEMEHTHI T€OpUH IpadoB U
TEOPHH MHOXKECTB, HEOOXOIUMBIE JJIs1 TOJTHOLIEHHOT'O OCBOEHHSI MaTepHaa JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTUYECKUX YUeOHBIX KYPCOB.

Copepxanue nuHun «Ciy4aiiHble COOBITHS U BEPOSITHOCTU» CIY’)KUT OCHOBOW JUISt
dbopMUpOBaHUS TPEACTABICHUI O pacHpeleIeHUd BEpPOSITHOCTEH MEX1y 3HAYeHUSIMU
CIIy4alHBIX BEJIMYMH. BaXKHYI0 4acTh B 3TOM COJEPKATEIBHOW JIMHUU 3aHMMAECT U3Yy4YCHHE
F€OMETPUYECKOT0 U OMHOMHAIBHOIO paclpeieieHnii U 3HAaKOMCTBO C UX HEMpPEpbIBHBIMU
AQHAJIOTaMH - I0KA3aTEIbHBIM U HOPMaJIbHBIM PACIIpEACICHUSAMM.

Tewmsbl, cBsI3aHHBIE C HEMPEPHIBHBIMU CIy4YailHBIMU BEJIMYMHAMU U PacpeAciICHUsIMH,
aKUEHTUPYIOT BHUMaHME OOYy4aroIMXCsl Ha OMMCAHUM M W3YYEHUHM CIy4alHbIX SBICHUU C
MIOMOIIBI0 HEMpepbIBHBIX (yHKIMH. OCHOBHOE BHUMAaHHE YAEISIETCS IOKA3aTEIbHOMY M
HOPMAJIBHOMY PaCIIpEIEICHUSIM.

B yueOHOM Kypce mperycMaTpUBaeTCs O3HAKOMHUTENIbHOE H3YyYEHHE CBSI3U MEXIY
CIIy4aifHBIMU BEJIMYMHAMM U OTMCAaHUE 3TOM CBSI3U C MOMOIIBI0 KO PUILIMEHTa KOPPETSLUT U
€ro BBIOOPOYHOrO aHajora. JTU DJIEMEHTHl COAEpX aHHs pa3BUBAIOT TeMmy «J/luarpammsl



pacceuBaHMs», H3YyYECHHYI0O Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, U BO MHOIOM
OTHPAIOTCA Ha CBEJICHUS U3 KYpCOB alreOpbl M T€OMETPHUH.

Emé onuH a51eMeHT conepkanus, KOTOPBIM IIPEIaraeTcs Ha 03HAKOMUTEIIBHOM YPOBHE
- TIOCJEOBATENbHOCTD CIIy4allHBIX HE3aBUCHMBIX COOBITHH, HACTYMAIOUIMX B EIUHHILY
BpeMeHH. O3HAaKOMJIEHHE C paCPEIEIIEHUEM BEPOSITHOCTEN KOJIMUECTBA TAKUX COOBITHI HOCUT
pa3BUBAIOIININ XapaKTep U SBJISIETCA aKTyalbHBIM JIJIs1 Oy yIuX aOUTYpHUEHTOB, OCTYMAIOIINX
Ha y4yeOHbIE CHEIUAIbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMU HAayKaMH, ICUXOJOTHEH Hu
YIIPaBJICHUEM.

Oob111ee yncIio YacoB, peKOMEHA0OBAHHBIX JJIS1 U3y4eHUs yueOHOro Kypca «BeposiTHOCTh
Y CTaTUCTUKA» Ha YIIIyOJIeHHOM ypoBHE - 68 yacoB: B 10 kiacce - 34 yaca (1 yac B Hefienio), B
11 kmnacce - 34 gaca (1 gac B Henem0)

Conepxanue ooydenust B 10 kimacce.

I'pad, csi3HbI Tpad, myTH B rpade: mukibl u nend. CTeneHb (BaJICHTHOCTS )

BepiuHbl. ['padsl Ha mnockocTu. Jlepenbs.

CayyaiiHble S5KCIIEPUMEHTHI (OTIBITHI) U ClTy4yaiiHble COOBITHS. DIeMEHTapHbIE COOBITHS
(ucxonpl). BepoaTHocTh cimyyaitHOTO cOOBITHSI. BIM30CTh 4YacTOTHI U BEPOATHOCTH COOBITHIA.
Crny4aiiHble OBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU.

Omnepannu HaJl COOBITUSMHE: TIepeceyeHrne, 00beTMHEHHE, TPOTHBOITIOIOKHBIE COOBITHSI.
Juarpammsl Diinepa. @opmyra cloKeHUs BEPOATHOCTEMN.

VYcnoBHas  BEpPOSITHOCTb.  YMHOXEHUE  BEpPOSATHOCTEH. JlepeBOo  ciydailHOTO
skcriepuMenTta. @opmyra nmoiaHoi BepoaTHocTu. Popmyia baiteca. HezaBucumebie coObITHS.

bunapusplii crnydaiiHelii ombIT (MCHBITAaHUE), YCIeX U Heyaaya. HesaBucumbie
ucnelTanus. Cepus HE3aBUCUMBIX MCHBITAaHUM 10 niepBoro ycmnexa. llepectaHoBku u
dakropuan. Yucno coueranuit. Tpeyronpauk [lackans. ®opmyna 6unoma HeroToHa.

Cepus He3zaBUCHUMBIX HclbITaHMM bepHymiu. Ciy4aiiHblii BBIOOD M3 KOHEYHOH
COBOKYITHOCTH.

Crnyudaiinas BenuuuHa. Pacnipenenenue BeposiTHOCTeH. J(marpamma pacmpenerneHusl.
Onepauuy Haja ciaydaiHBIMU BenuuuMHamu. buHapHas cnywaiiHas BenuuuHa. IIpumepsl
pacnpeneneHuii, B TOM 4Kciie TeOMETPUUYECKOe U OMHOMUAIBHOE.

Conepxanne o0yuenus B 11 kacce.

CoBMecTHOE pacnpeleNeHHe JIByX CIIy4alHbIX BelIWuuH. HeszaBucHMBIE cCiydaiiHbIE
BEJIMYMHBI.

MaremaTnueckoe OXHIaHME Clay4alHOM BenuuuHbl (pacnpeneneHus). I[Ipumepsr
OPUMEHEHHs MaTeMaTHYeCKOro OKUAAHUs (CTpaxoBaHHe, JoTepes). MaremaTudyeckoe
OKHJaHue OMHApHOM CilydallHOM BelIWYUHBL. MaTeMaTuyeckoe 0XKHUIaHue CyMMBbI CIIy4aiHbIX
BEJIMYMH. MaTeMaTnyeckoe 0’kUJaHNue FTe€OMETPUUECKOI0 U OMHOMUAIBHOTO paclpeieIeHHUM.

Jucnepcusi U CTaHIAPTHOE OTKIIOHEHWE CIy4yalHOW BEINWYUHBI (pacrpeiesieHus).
Jucniepcusi OMHApHOW CIIy4ailHOW BeTWYMHBI. MaTeMaTnueckoe OXKUJaHWEe MPOU3BEICHUS U
JUCIIEpCUsi CyMMbl HE3aBUCHMBIX CIIy4daliHbIX BeaudMH. Jlucmepcus W CTaHJapTHOE
OTKJIOHEHHE OMHOMMAJIBHOTO pacipeneneHus. Jucrepcuss M CTaHIApTHOE OTKJIOHEHHE
T€OMETPUYECKOTO PaCIpeCIICHHUS.

HepasenctBo YeobnimeBa. Teopema YeOrimena. Teopema bepuymin. 3akoH 60mbIInx
yncen. Beibopounsiit MeTon uccienoBaHuil. BriGopounble xapaktepucTuku. OLeHUBaHUE
BEPOATHOCTH COOBITHUS 110 BHIOOPOYHBIM JJaHHBIM. [IpoBepka MpoCcTeHIINX TUIOTE3 C TOMOILBIO
W3YYEHHBIX paclpeIesICHUN.

HenpepsiBHble cnydaiinble BennuuHbl. [Ipumepsl. @yHKINSA MIOTHOCTH BEPOATHOCTH



pacrnpenenenus. PaBHOMEpHOE pachpeleieHHe W €ro CBOMCTBA. 3ajayd, MPUBOISIIME K
MOKa3aTeJIbHOMY paclpeieNeHnI0. 3aau, MPUBOJAIIME K HOPMAJIbHOMY paclpeeleHUIO.
OyHKIUS TIOTHOCTH BEPOSTHOCTH IOKA3aTENBHOIO pacHpeAeieHus, (YHKIHS IUIOTHOCTU
BEPOSITHOCTH HOPMAJILHOTO pacnpeneneHus. OyHKIMs IUIOTHOCTH U CBOMCTBA HOPMAJIBHOTO
pacupeneneHus.

[TocnenoBarenbHOCTh OJUHOYHBIX HE3aBUCHUMBIX COOBITHM. 3amauu, MPUBOASILNE K
pacupenenenuto [lyaccona.

KoBapuanmss nByx ciydaiiHbiXx BenuuuH. KoaddumueHT IMHEHHOW KOoppesiuu.
CoBMecTHble HAONIOACHHUS JBYX BeIWYUH. BbIOOpouHBI KOA((UIKMEHT KOppemnsiuu.
Paznuune Mexay JIMHEMHOW CBA3BI0 W INPUYMHHO-CIEACTBEHHOW CBA3bIO. JIMHenHas
perpeccus, METO, HAMMEHBIINX KBAJPATOB.

[IpenmeTHbie pe3yabTaThl MO OTIENBHBIM TeMaM y4deOHOro kypca «BeposTHOCTH U
craructukay. K xonmy 10 kmacca 00yJarommiicss Hay4IuTCs:

cBOOOJHO OMNEpUpOBaTh MOHATHAMH: rpad, IIockuil rpad, CBS3HBIA Tpad, MyTh B
rpade, 1enp, HUKI, AEPEBO, CTENIEHb BEPUINHBI, IEPEBO CIYyYaitHOTO SKCIIEPHUMEHTA;

CcBOOOJHO OINEpPUPOBATH MOHATUAMHU: CIYYalHBIA SKCIIEPUMEHT (OMBIT), CIy4ailHOe
coObITHE, 3JEMEHTapHOe clydyaiiHOe CcOOBbITHE (RJIIEMEHTApHBIH HCXOJ) CIy4ailHOTO OIIbITA,
HaxXOJIUTb BEPOATHOCTU COOBITUM B ONBITAX C PABHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU
COOBITHSIMHY;

HAXOJUTh ¥ POPMYIIMPOBATH COOBITHS: TIEpECEUCHNE, O0bEIMHEHUE TaHHBIX COOBITHIH,
coObITHE, MPOTUBOIOIOKHOE JTaHHOMY, MCIIOJIb30BaTh JUarpammbl Jiliepa, KOOPIUHATHYIO
OpsIMYIO JUIS pEIIeHUs 3a]ad, MOJb30BaThCsi (OPMYINION CIOKEHHUST BEPOATHOCTEH IUis
BEPOATHOCTEH JBYX U TPEX CIy4YalHBIX COOBITUH;

ONEepUpPOBaTh MOHATUSAMHU: YCIOBHAs BEPOATHOCTb, YMHOKEHHE BEPOSITHOCTEM,
HE3aBHCHUMBIE COOBITHS, IEPEBO CIyUYAaHHOTO SKCIIEPUMEHTA, HAXOIUTh BEPOSATHOCTU COOBITHIA
C IOMOMUIBIO MTPaBUJIa YMHOXKEHUS, I€pEBa CIIYYaiHOTO OIBITA, UCIIOIB30BaTh (HOPMYITy OTHOM
BeposTHOCTH, (hopmyny baiieca mpu pereHunn 3aaad, OonpeaessiTh HE3aBUCUMOCTh COOBITHIM 10
dbopMyIie 1 0 OpraHU3alMK CIy4ailHOro SKCIIEPUMEHTA;

MPUMEHTh U3y4YE€HHblE KOMOMHATOpHBbIE (OPMYJIbI Il MEPEUUCICHUS 3IEMEHTOB
MHOJKECTB, 3JIEMEHTApPHBIX COOBITHI CIIy4alHOrO OIbITa, pEHIeHHs 3aJad 10 TEOpHH
BEPOSITHOCTEM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: OMHAPHBINA CITYyYaifHbIN ONBIT (UCHIBITAHHUE), YCIIEX
U HEeyJa4a, He3aBUCHMbIE UCTIBITAHUS, CEpUs UCTIBITAHUN, HAXOAUTh BEPOSTHOCTU COOBITHIA: B
CEpUH UCTIBITAHUH 10 IEPBOTO yCIeXa, B CEpUU UCTIBITAHUN bepHysuH, B OnbITe, CBI3aHHOM CO
CITy4aliHbIM BBIOOPOM U3 KOHEYHOM COBOKYITHOCTH;

cBOOOZIHO  ONEpUpOBaTh MOHATHSAMM: CllydaiiHas BEJIUYMHA, paclpeiesieHue
BEPOATHOCTEMH, IMarpaMMa pacipeieneHns, OMHapHas ciiyJaiiHasi BeIM4KMHA, TEOMETPHUUECKOE,
OMHOMHAIBPHOE pacIpeiesieHue.

[IpenMeTHbIE pe3ynbTaThl MO OTACIBHBIM TeMaM yueOHOro Kypca «BeposTHOCTh U
cratuctukay. K xonmy 11 knacca o0yJarommiics HayquTCs:

ONEepUPOBATH TMOHATUSAMH: COBMECTHOE pACIPEACIICHHE [IBYX CIIy4alHBIX BEJIMYUH,
UCIIONIb30BaTh TAaOMUIly COBMECTHOTO pAacCHpeleleHHs] JBYX CIYYalHBIX BEIUYUH JUIS
BBIJICJICHUS] PACIPENCIICHNs] KaXKI0W BEJIWYMHBI, ONPEIECIICHUS HE3aBUCHUMOCTH CIyYalHBIX
BEITNYWH;

cBOOO/IHO ONEPUPOBATH MOHATHEM MAaTEMaTUYECKOTO OXKHUIAHUS CIIy4aifHOM BETUYUHBI
(pacnpenenenus), NPUMEHSATh CBOMCTBA MaTEMAaTHUECKOTIO OXKUIAHMS MPH pEIIeHUU 3a1ad,



BBIUHUCIIATH MATEMATUYECKOE 0KUJaHHEe OMHOMUAIBHOTO U T€OMETPUYECKOT0 paclpeieeHuH;

CBOOOJTHO OIIEPUPOBATH MOHATUSAMU: TUCTIIEPCHSI, CTAHAAPTHOE OTKIOHEHHE CIyJaiiHOM
BEJIMYMHBI, IPUMEHATh CBOWCTBA JIUCIEPCUU CIIy4allHOM BEIWYMHBI (paclpeneiceHus) Ipu
peiCHUN 3ala4d, BBIYHUCIATH AUCIICPCUIO U CTAHAAPTHOC OTKIOHCHUC I'COMCTPUUCCKOTIO U
OMHOMHUAIBHOIO paclpeaeIeHul;

BBIUUCIIAT BBIOOPOYHBIE XapPAKTEPUCTUKM 110 JAaHHOW BbIOOpDKE U OLIEHUBATh
XapaKTEePUCTUKN TN€HEPAJIbHOM COBOKYMHOCTH JJaHHBIX 10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTU COOBITMM M NPOBEPATh NMPOCTEHIINE CTATUCTHUYECKUE THIIOTE3Bl,
HOJIb3YSCh U3YUYEHHBIMH paclpe/ieICHUsIMHU.



