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Pabouas mporpamMma mo y4yebHoMmy mpenmery «Marematuka» (yriyOJaEHHBIH ypOBEHB)
(mpenmetHast obnacth «MaTtemaTrka u WH(GOPMATHKay) (J1anee COOTBETCTBEHHO - MPOrpaMma o
MaTeMaTUKe, MaTeMaTHKa) BKJIIOYACT TIOSCHHUTEIBHYIO 3allUCKy, COJAEp)KaHue OOydeHwus,
IUTAHUPYEMBbIE PE3YIbTaThl OCBOCHUS MPOrPaMMBI 10 MaTEMaTHKE.

[losicHuTenpHast 3amucka OTpakaeT oOmMe WeNu W 33Ja4d U3Y4eHHs MaTeMaTHKH,
XapaKTEPUCTUKY TICHXOJOTHYECKUX TPEANOCHUIOK K €€ HW3Y4eHHI0 OOYYaloUIMMHCS, MECTO B
CTPpYKType Y4eOHOro IUiaHa, a TaKkKe TIOAXOABl K OTOOpY COAEp)KaHUs, K OIpPEICeIICHHIO
TUTAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpPE TEMATHUECKOTO IJIAHUPOBAHMSL.

Copnepxanmne o0y4eHHs PACKPBIBAET COAEPIKATEIbHBIC JIMHUH, KOTOPbIE MPEIararoTcs s
0053aTeNbHOTO U3YYEHHSI B KaXKJIOM KJIacce Ha YpOBHE CpeJlHero oOIiero oopa3oBaHusl.

[Tmanupyemble pe3ysbTaThl OCBOCHUS MTPOTPAMMBI [0 MaT€MaTHKE BKIIOYAIOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIe pPe3ylbTaThl 3a BeChb NEpuoj OOyuyeHUuss Ha YpPOBHE CpETHEero ooOiero
o0pa3oBaHus, a TAKKE MPEAMETHBIE JTOCTHKEHUSI 00YJarOmErocs 3a KayKIbIH 1ol 00y4eHusl.

IMosicHuTeTbHAS 3aNIUCKA

[IporpamMma no MaremaTHke yriiyOJE€HHOTO YPOBHS JUIsl 0OyJaroIIMXCsl Ha YpOBHE CPEIHETO
obuiero obpazoBanusi pazpaborana Ha ocHoBe PI'OC COO c y4y€ToM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUMN, MPENBABISEMBIX K MaTeMaTH4YeCKOMYy OOpa3oBaHHIO, U TPaJAULUN POCCUHCKOTO
oOpa3zoBanus. Peanmmszarnms mporpamMmbl MO MaTeMaTHKe O0ECIeUMBAeT OBJAJICHHE KIFOYCBHIMHU
KOMIETEHIMSIMH, COCTaBJSIFOIIMMHI OCHOBY IS CaMOPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUS,
[EJIOCTHOCTh ~ OOIIEKYIbTYPHOTO, JIMYHOCTHOTO ¥ TO3HABATENBHOTO PA3BUTHS JIMYHOCTH
00yJaronuxcs.

B nmnporpamme mno wmaTemMaTHKe YYTE€Hbl HJAE€M U TIOJOXKEHUS KOHIENIUU pPa3BUTHUSA
MareMmatudeckoro oOpa3zoBanusi B Poccuiickoit ®enepanuu. Martematudeckoe oOpa3oBaHHE
JOJDKHO — pemiath 3aaady  oOecreueHuss HeOoOXOAUMOTO CTpaHe dYucia O0O0yJarouiuxcs,
MaTeMaTH4ecKas MOJArOTOBKa KOTOPBIX Oblia Obl JOCTaTOYHA JJIsl MPOJOJDKEHUS 00pa3oBaHUA I10
pa3IMYHBIM  HAMNpaBJiCHWUSIM,  BKIIOYas  IpernojJaBaHME€  MaTEeMaTHKH,  MaTeMaTH4ecKue
uccienoBanus, padory B cepe MHGOPMAIMOHHBIX TEXHOJOTUN U JPYruX, a Takxke oOecredeHus
JUIA  KaXJ0ro oO0y4aromerocsi BO3MOXKHOCTH JOCTHMIKEHHsS MaTeMaTHYeCKOW TIOATOTOBKH B
COOTBETCTBUU C HEOOXOIUMBIM eMy ypoBHeM. Ha pemieHue »Tux 3ajgad HaiejgeHa Iporpamma Io
MaTeMaTHKe YriyOJaEHHOTO YpOBHS.

HeobxomumMopceTs MaTeMaTUuecKoi MOArOTOBKH 00YCIIOBIIEHA 00YCIOBIEHO POCTOM YHKCIa
CHEIHMAbHOCTEH, CBS3aHHBIX C HEMOCPEJCTBEHHBIM IIPUMEHEHHEM MareMaTuku (B cdepe
SKOHOMHKH, OH3HEce, TEXHOJOTMUeCKUX O0OnacTsX, rymMaHuTapHbeix cdepax). KommdectBo
oOyuaromuecs, A1 KOTOPhIX MaTeMaTHKa CTAaHOBUTCS (pyHIaMeHTOM 00pa3oBaHU s, TUIAHUPYIOITNX
3aHMMATbCA TBOPYECKOW U HMCCIEAOBAaTEIbCKOM paboToi B 00nacTh MaTeMaTUKH, WH(OPMATUKHU,
(bU3HMKHN, PJKOHOMUKH U B APYTUX OONACTAX, YBETUUUBACTCS, B TOM YHCIIE C YIE€TOM O0YyJaroImuxcs,
KOMY MaTeMaTHKa HyXHa JUIsl UCIIOJIb30BaHUsI B MPOQecCusix, He CBA3aHHBIX HEMOCPEACTBEHHO C
HEW.

[IpuknaaHas 3HAUUMOCTh MaTeMaTHKH OOYyCJIOBJIEHAa TE€M, 4TO €€ MPEeIMETOM SIBIISIOTCS
(dyHIaMeHTalbHbIE CTPYKTYPHl HAIErO0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE
OTHOILIEHMS, (PyHKIMOHAJIbHBIE 3aBUCUMOCTH U KaTErOpUH HEONPEIEeNCHHOCTH, OT MPOCTEHIINX,
YCBaWBaEMBbIX B HETOCPEACTBEHHOM OIIBITE, JI0 I0OCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JJISI Pa3BUTHUS
HAayYHBIX W TEXHOJOTHYECKMX wujei. be3 KOHKpEeTHhIX MaTeMaTH4YeCKHX 3HaHHWH 3aTpyAHEHO
MOHMMaHHUE NPUHIMIIOB YCTPOICTBA M MCIIOJB30BAaHHUS COBPEMEHHOW TEXHUKH, BOCIPHATHE WU
UHTEpHpeTalys pPa3HOOOpa3HOM COLMAIBbHOM, SKOHOMHUYECKOH, MOJUTHYECKOH HHMOpMAIIH,
Mano’pQeKTUBHAa  TOBCEIHEBHAas  MpaKTUYecKas  JedaTelbHOCTb. Bo  MHorux  cdepax



npo(ecCHOHABHONW  JEATEIIBHOCTH TPeOYIOTCS YMEHHS BBINOJHATH PACYETHI, COCTAaBIATH
JITOPUTMBI, TPUMEHATH (POPMYJIBI, TPOBOJIUTH TEOMETPUIECKUE U3MEPEHHUS U TIOCTPOCHUS, YNTATD,
o0OpabaTbIBaTh, UHTEPIPETUPOBATh M MPEACTABIATH MH(OPMAIMIO B BUJIE TaONUI, AUArpPaMM M
rpaduKOB, TOHUMATh BEPOATHOCTHBIN XapaKTep CIIy4ailHBIX COOBITHH.

OnHOBpEMEHHO C paciiipeHueM cdep IpUMEHEHUSI MaTeMaTUKH B COBPEMEHHOM OOIIECTBE
Bcé Oojiee BaKHBIM CTAaHOBUTCS MAaTEMaTHUECKHH CTHIb MBIIUICHHS, TPOSBISIOMIMUNACT B
ONpeeIEHHBIX YMCTBEHHBIX HaBbIKaxX. B Impoliecce u3yuyeHuss MaTeMaTUKU B apceHall NpUEMOB U
METO/IOB MBIIUIEHUSI 4YEJIOBEKAa E€CTECTBEHHBIM 00pa3oM BKIIOYAIOTCS MHIYKUMS WM JEAYKLUS,
o0oOIIeHne © KOHKpETH3alus, aHaJIW3 W CHHTE3, KIacCUPHUKAIMA W CHUCTEMaTH3alus,
abctparupoBaHue U aHanorus. OOBEKTHl MaTEeMaTHMUECKHUX YMO3aKIIOUEHHM, MpaBuiIa HX
KOHCTPYMPOBAHHUSI PACKPBHIBAIOT MEXaHU3M JIOTMYECKUX IMOCTPOEHMM, CIOCOOCTBYIOT BBIpAOOTKE
yMeHHsl (OpMyIHpoBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYXKJEHHUS, TEM CaMbIM (OPMHUPYIOT
JIOTUYECKUI CTUIb MBbILIUIEHUA. Benymas ponb NpUHAANEKHUT MareMaTHKe B (HOpPMHUPOBAHHMU
QITOPUTMUYECKONW KOMIIOHEHTHl MBIIUIEHUS U BOCIMTAHUM YMEHUH AEWCTBOBATH MO 3a/JaHHBIM
aIrOpUTMaM, COBEPIICHCTBOBAaTh W3BECTHHIE M KOHCTPYMpOBaTh HOBBIE. B mpoiecce pemieHus
3aJla4 - OCHOBBI JUIsl OpraHu3aluu y4eOHOM eATeIbHOCTH Ha ypOKax MaTeMaTUKU - Pa3BHUBAIOTCA
TBOpUYECKas U MPHUKIAIHAS CTOPOHBI MBIIICHUS.

OOyyeHne wmaTemMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh y OOY4YaIOIIUXCS TOYHYIO,
paloHaIbHyl0 U MH(GOPMATHBHYIO peub, YMEHHE OTOMpaTh HauboJiee MOAXOMSALINE S3bIKOBBIE,
CUMBOJIMYECKUE, TIpaduueckue cpeacTBa Uil BBIPAXKEHUS CYXICHHUM © HarjasgHOTO HX
IIPEICTaBICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOLIEH KylIbTypbl B COBPEMEHHOM TOJKOBAHUU SIBIISETCS
oOmiee 3HAKOMCTBO C METOAAMH IO3HAHUS JEHCTBUTEIBHOCTH, MPEACTaBICHUE O IpeaMeTe U
METOJ€ MAaTeMaTHKH, €ro OTJIMYUSAX OT METOJIOB €CTECTBEHHBIX M TyMaHUTAPHBIX HAayK, 00
OCOOEHHOCTSIX TNPUMEHEHUs MaTeMaTUKM JJIs peIleHUs HaydHbIX M MPHUKJIAAHBIX 3a/ad.
MaremaTnueckoe 00pa3oBaHue BHOCUT CBOU BKJIaJ B (hopMupoBaHue OOIIeH KyIbTyphl YeIOBEKA.

N3yueHne MaTeMaTUKU CIIOCOOCTBYET 3CTETHUECKOMY BOCIUTAHUIO YEIOBEKA, TOHUMAHUIO
KpacoThl M U3ALIECTBA MATEMaTHUECKUX PACCYKICHUN, BOCHPUATHUIO TI'€OMETPHUECKHX (HOpM,
YCBOCHHIO MJIEM CUMMETPUHU.

Ipuopumemmuvimu yenimu ooyuenus mamemamuxe 6 10-11 knaccax na yenyoséHHom ypoene
npoO0aNCAIOM OCABAMBCAL:

— (dopMuUpOBaHME  LEHTPAIbHBIX MAaTEMaTHYECKUX MOHATHH  (YMCIO, BEJIMYMHA,
reomeTpudeckas (urypa, INepeMeHHas, BEpOATHOCTb, (YHKIMs, NPOU3BOJHASA, WHTErpai),
o0ecrneuynBarIUX MPEeMCTBEHHOCTh U IEPCIEKTUBHOCTh MaTeMaTH4ecKoro o0Opa3oBaHuUs
oOyuaronuxcs;

— HOJBeJieHUEe 00YYaroUIMXCs Ha JOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTUKU M OKPYKAIOLIero MHpa, MOHMMAHMIO MaTeMaTMKM KaK 4acTh OOIIed KyJabTypbl
4eJI0BEYECTBA;

— pPa3BUTHE  MHTEIUIEKTYaJbHBIX M  TBOPYECKUX  cIOCOOHOCTeH  oOydaromiuxcs,
[I03HABATEIbHON aKTUBHOCTHU, MCCIEA0BATEIbCKUX YMEHNUN, KDUTUYHOCTH MBILJICHUS], HHTEpeca K
U3Y4YEHUIO MAaTEMaTUKU;

— (¢dopmupoBaHue (PYHKIMOHATHLHON MaTeMaTHYECKONH T'PaMOTHOCTH: YMEHUS paclO3HaBATh
MaTeMaTHYeCKUE ACMEKThl B PEATbHbIX KU3HEHHBIX CUTYAIMSIX M MPHU U3YUYEHHH JPYrUX y4yeOHBIX
NPEIMETOB, MpPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEpHOCTEH, (OpMyIHpoBaTh HMX Ha S3BIKE
MaTeMaTUKd M CO37aBaTb MAaTEMaTHYECKUE MOJENH, NPHUMEHATH OCBOEHHBIM MaTeMaTU4YeCKUI



anmapaTr Juisl pELIeHUs IPaKTUKO-OPUEHTHPOBAHHBIX 3aJay, HMHTEPIPETUPOBATH M OLIEHUBATH
IIOJIyY€HHBIE PE3YJIbTAThI.

Ocnoguvimu aunusmu cooepacanus mamemamuxu B 10-11 kmaccax yriyOI€HHOTO ypOBHS
ABISIOTCS: «Yucna U BBIYMCICHU), «Anredpa» («Anredpandeckue BBIPAKECHUD», «YPaBHEHUS U
HepaBeHCTBay), «Hayana maremaTiueckoro ananmsza», «I'eomerpus» («I'eomerpudeckue GUrypsl u
ux cBoicTBa», «M3MepeHue reoMeTpuuecKux BEIUUYUHY»), «BeposTHOCTh U craTUCTHKaY. [laHHBIE
JMHUM PA3BUBAIOTCS MapalIeNbHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOHM, OJTHAKO HE
HE3aBUCMMO OJIHa OT JPyrod, a B TECHOM KOHTAaKTE€ M B3aumojaeucTtBuu. Kpome 3Toro, mx
00BbEeIMHSET JIOTHYECKasi COCTABIISIONIAs], TPAIUIIMOHHO TPUCYIIas MaTeMAaTUKE U IPOHU3BIBAOIIIAS
BCE MaTeMaTHYeCKue Kypchbl U cojaepxatenbHbie nuHuu. ChopmynupoBannoe Bo OI'OC COO
TpeOOBaHNUE «yMEHHE OIEpPUpPOBaTh MOHITUSIMM: OIpEAETCHHE, aKCMOMa, TeOpeMa, CJIENCTBUE,
CBOMCTBO, MNpPU3HAK, J10KA3aTEIbCTBO, PAaBHOCHJIbHBIE (OPMYIUPOBKH, yMeHHE (DOpPMYIHpPOBATH
oOpaTHOE€ U NPOTUBOINOJIOXKHOE YTBEPXKACHHWE, MPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI,
HCI0JIb30BAaTh METOJ] MaTeMaTU4eCKON MHJIYKIMH, IPOBOJAUTH J0Ka3aTelbHbIE PACcCYKICHHUS IMpPH
pelIeHnH 3a7ay, OIEHMBATh JIOTMYECKYI0 HPABMWIIBHOCTh PACCYXKIEHUN» OTHOCUTCS KO BCEM
yueOHBIM KypcaM, a (GOpMUpOBaHHME JIOTMUYECKHX YMEHHUH paclpeneisiercs M0 BCeM ToAaM
00y4eHHs HAa YPOBHE CPEHETO 00Iero oopa3oBaHus.

B cootBerctBun ¢ ®I'OC COO marematuka sBIsieTCS 00s3aTeNbHBIM IPEAMETOM Ha
JaHHOM ypoBHEe oOpa3oBanus. Hacrosimieil mporpaMmoil mo MaTreMaTuke IpeaycMaTpUBaeTCs
u3ydyeHue ydeOHoro mpeamera «MaTemaTuka» B paMKax TpEX yueOHBIX KypcoB: «Aurebpa u
Hayajia MaTeMaTH4ecKoro aHanusay, «l'eomerpus», «BeposaTHOCTB U cTaTucTHKaA). DOopMUpoBaHUE
JIOTUYECKUX YMEHUU OCYIIECTBIISETCS Ha MPOTSHKEHUU BCEX JIeT 0Oy4eHHs Ha YPOBHE CPEIHEro
oOuiero oOpa3oBaHMsl, a MEMEHTHI JIOTUKH BKJIIOYAIOTCA B COJIEP)KaHUE BCEX Ha3BAHHBIX BBIIIE
Y4€OHBIX KypCOB.

Obwee uucio 4acos, peKkoMeHOOBAHHLIX O/ U3yueHuss mamemamuku - 544 uwaca: 6 10
Kknacce - 272 yaca (8 wacos 6 neoenr), 6 11 knacce - 272 uaca (8 uacos 6 neoenr).

IInanupyemble pe3yJbTaTbl OCBOEHHMSI NPOrpaMMbl N0 MaTeMaTHKe HAa YPOBHe
cpeaHero oo1ero o0pa3zoBaHus

B pesynbraTe u3ydeHuss MaTeMaTHKH Ha YpPOBHE CpeAHEro oO0miero oOpa3oBaHUs Yy
oOyuaromierocs OyayT copMUPOBaHbI CIEAYIOUINE TNYHOCTHBIE PE3YIbTAThI:

1) rpaxxmaHckoro BOCIUTAHHMS:

cOpPMUPOBAHHOCTh ~ TPAKJIAHCKONW MO3UIMHM  OOydYalIlerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCHUHCKOTO OOIECTBa, MPEJICTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHMI, TMPOLENyp TIpPaKIaHCKOTO 0OIIecTBa
(BBIOOpBI, OMPOCHI U JPYroe), yMEHUE B3aMMOACWCTBOBATH C COIMAIbHBIMH HHCTUTYTaMU B
COOTBETCTBUU C UX PYHKIHUSIMH U Ha3HAYCHUEM;

2) TaTPHOTUYECKOTO BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUMCKON TPa)KTaHCKOW HIEHTUYHOCTH, YBOKEHHUS K MPOLUIOMY U
HACTOSIEMY POCCUMCKON MaTeéMaTHUKH, IIEHHOCTHOE OTHOUIEHUE K JOCTHKEHHUSIM POCCUHUCKHUX
MAaTE€MAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI, UCIIOJI30BAaHUE ATUX JTOCTHXKEHUH B JPYTrUx
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKH;

3) yXOBHO-HPABCTBEHHOI'O BOCIIUTAHMS:

OCO3HAHHWE  JIyXOBHBIX  IIEHHOCTEH  POCCHICKOTO  Hapoda, CcPOpPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHUEM



JOCTUXKEHUM HAyKl M JAESITEIbHOCTbIO YYEHOTO, OCO3HAHWE JIMYHOIO BKJIAJa B IIOCTPOECHHE
YCTOHYHBOTO OYIYIIETO;

4) 5CTEeTUYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYasl 3CTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3ajad, PEIICHHH, pacCY)KICHHUH, BOCIPUHUMYMBOCTE K MATEMAaTHYECKUM aCHEKTaM
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) ¢usmueckoro BocuTaHUS:

c(OPMHUPOBAHHOCTH YMEHHSI IPUMEHSITh MaTeMAaTHYECKUE 3HAHKS B HHTEpEcax 3JJ0POBOTO H
0e3omacHoOro 00pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 37I0POBBIO (3J0pOBOE MUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHI U OTIbIXa, peryispHas pusndeckas akTUBHOCTD), (hU3NYECKOE
COBEPIICHCTBOBAHKE MIPH 3aHITUAX CIIOPTUBHO- 0310POBUTEIBHON JESTENBHOCTHIO;

6) TpymOBOro BOCIHUTaHUS:

TFOTOBHOCTh K TPYJy, OCO3HaHHE LIEHHOCTU TPYAOJIOOMS, UHTEpPEC K pa3IU4HbIM cdepam
podeccHoHaIbHON JAEATEIbHOCTH, CBA3aHHBIM C MaTeMaTHUKOM U €€ NPUJIOKEHUSMH, YMEHHE
COBEpIIIaTh OCO3HAHHBIN BBIOODP Oyaymiel mpodeccun U pean30BbhIBaTh COOCTBEHHBIE KU3HEHHBIC
IJIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHU4ecKoMy OOpa3oBaHUIO M CaMOOOpPa30BAaHUIO Ha
MPOTSHKEHUU BCEH JKM3HM, TOTOBHOCTh K AKTMBHOMY y4YacTHUIO B PEIIEHUU MPAaKTUYECKUX 3a1a4y
MaTeMaTH4eCKON HalpaBJIE€HHOCTH;

7) SKOJIOrMYECKOTO BOCITMTAHMS:

c(OPMUPOBAHHOCTh  SKOJIOTMUYECKON  KyIbTypbl, IOHHUMaHHUE BIMSIHUS COLIMAJIBHO-
HSKOHOMMYECKHUX TIPOLIECCOB Ha COCTOSHUE TNPUPOTHOM M COLMAIbHOW Cpelbl, OCO3HaHUE
rJ100aTBFHOTO XapakTepa dKOJOTHYECKUX MpoOieM, OpUEeHTAlMs Ha MPUMEHEHHE MaTeMaTHYeCKUX
3HaHMUN JJIs peuieHus 3aa4 B 00JacTu OKpysKarollel cpefbl, INIaHUPOBAHUE MOCTYIIKOB U OL[EHKU
HX BO3MOYHBIX MOCJIEICTBUM VISl OKPYKAIOLIEH CPEIIbI;

8) 1eHHOCTH HAYYHOTO MO3HAHUSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMaHHE MaTeMaTUYECKO HAayKH Kak chepbl 4eIoBeuecKon
NeSITeNIbHOCTH, 9TANoB €€ pa3BUTUS U 3HAYUMOCTH JUI PA3BUTHS LIMBUIIU3AIIUH, OBIIAJICHUE SA3bIKOM
MaTeMaTUKd W MaTeMaTHYeCKOM KyJIbTypoill Kak CpeICTBOM I[IO3HAHUS MHUPA, TOTOBHOCTb
OCYILIECTBIISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

B pesynbrare u3yueHus MaTeMaTHKH Ha YpPOBHE CpeAHEro ooOimiero oOpa3oBaHUS Y
oOyuaromierocss OyayT chopMupoBaHbI [O3HABaTelbHbIE YHHBEpCalbHbIC Yy4eOHbIC EHCTBUS,
KOMMYHHKaTHBHBIE YHUBEpCalbHbIe yueOHbIC NEHCTBUS, PETYISATUBHBIC YHUBEpPCAIbHbIE YUeOHbBIE
JEUCTBUS, COBMECTHAS IEATEIbHOCTb.

VY obyuaromierocst 6yayT chopMHpOBaHbI CIAEAYIOIINEe 0a30BbIe JOTHYECKHE NEHCTBUS Kak
4acTbh [M03HABATEIbHBIX YHUBEPCATIbHBIX YU€OHBIX ACUCTBUMA:

BBISIBIISITh M XapakTEpHU30BaTh CYIIECTBEHHbIE MPHU3HAKUM MATEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOLIIEHUI MEXy MOHATUSAMU, (POPMYIUPOBATH ONPEACTCHHS MOHIATUM, yCTaHABIUBATh
CYIIECTBEHHBIH MPU3HAK KIACCHU(PUKAIIMU, OCHOBAaHUS AN OOOOIIEHUS M CPaBHEHHSI, KPUTEPUHU
IIPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYIUPOBATH U MPeoOpa3oBBIBATH CYXKACHUSA: YTBEpIAUTEIbHBIE U
OTpHILIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U 00IUE, YCIOBHEIE;

BBISIBIISITh MaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TMPOTHUBOpEUUs B (akTax,
JTAHHBIX, HAOIOIEHUSAX U YTBEPKICHUSAX, MPEAsiaraTh KPUTEPUH IS BHISBICHUSI 3aKOHOMEPHOCTEH
Y IPOTUBOPEUHIA;



JIeNIaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JCIYKTUBHBIX M WHAYKTUBHBIX
YMO3aK/IIOUYEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

IIPOBOJUTH CAaMOCTOSITENIBHO J0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUHN (IIPSMBIE U OT
NPOTHBHOTO), BBICTPaMBAaTh ApPryMEHTAIMIO, MPUBOJUTH MpPHUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATH CIIOCO0 pelnieHus yueOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HAHOOJIEe MOIXOAAUINHA ¢ YIETOM CaMOCTOSITEIBHO BBIICIICHHBIX KPUTEPUEB).

Y oOyuaromerocss OyayT chOpMHUpPOBaHBI cieAylomme O0a30BbIe HCCIIEAOBATEIBCKUE
JEWCTBUS KaK 4acTh MO3HABATEIbHBIX YHUBEPCATBHBIX yIEOHBIX IEHCTBUNA:

HCIO0JIb30BAaTh BOMPOCHI KaK HCCIEN0BATENbCKUI MHCTPYMEHT MO3HAaHUA, (GOPMYIUPOBATH
BONIPOCHI, (DUKCHUpYIOIIME MPOTUBOpEUYHE, IMpoOIeMy, YyCTaHaBIMBaTb HCKOMOE M JIaHHOE,
(bopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULIHIO, MHEHHE;

MPOBOJUTH  CAMOCTOSITEILHO  CINIAHUPOBAHHBIA ~ OKCIIEPUMEHT, MCCIEJI0BaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OOBEKTa, SIBJICHMS, IPOLIECCa, BBISIBICHHUIO
3aBUCHUMOCTEN MEX]ly 00beKTaMu, SBJICHUSIMH, ITPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATH 00OOIIEHNS U BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOIO
HaOJIO/IEHUS, UCCIIEeI0OBAaHUs, OILIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IEeHHI];

MIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKKe BBIABUTATh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

VY oOyuvaromerocst OynyT chopMHpOBaHBI yMEHHs paboTaTh ¢ MHGPOpPMAIHMEH KaK YacTh
MI03HABATEIbHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBHUIL:

BBISBIIATE JE(PUUNUTH MH(POPMAIMK, TaHHBIX, HEOOXOIUMBIX A OTBETa HA BONPOC U Ui
peleHus 3a/1a4u;

BbIOMpAaTh  MH(OpMAnUI W3 HMCTOYHUKOB  PA3JIMYHBIX  THUIOB, AHAJIM3UPOBATH,
CHUCTEMaTU3UpOBaTh W  HUHTEPIPETHPOBATH HHPOPMALMIO  PAa3IMYHBIX BUAOB U (opM
IIPECTaBICHMUS;

CTPYKTYpUPOBaTh HH(POPMALIHIO, IPEICTABIATE €€ B pa3aMuHbIX (opMax, WIITOCTPUPOBAThH
rpaguvecKu;

OLICHMBaThb HAA&KHOCTh HMHGOpPMALMM IO  CaMOCTOSITEIbHO  C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

VY oOyuaromerocst 6yayTr copMHpOBaHbl YMEHUsI OOLIEHUS KaK 4acThb KOMMYHUKAaTHUBHBIX
YHHUBEPCAIbHBIX YU€OHBIX ICHCTBUI:

BOCIPUHMMATh U (DOPMYIMpPOBAaTh CYKIECHHUS B COOTBETCTBUM C YCIOBHUSMU U LEJISIMHU
oOIIeHus1, SICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M IHMCbMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELICHMs 3a/laui, KOMMEHTHPOBATh MOJIy4YEHHBIH pe3yibTar;

B XoJie OOCYXJEeHHs 3a/laBaThb BOIPOCH MO CYILIECTBY OOCYXJIaeMON TeMbl, MpPOOJIEMBI,
pelaeMo 3aJauM, BBICKA3bIBATh MJIEU, HALEIEHHBIE HAa IOMCK DPELIEHUs, COMOCTAaBJIATH CBOM
CYXJIEHHsI C CYXJIEHUSIMH JPYruX YYacCTHHUKOB JAUaNora, oOHapyXMBaThb pa3jiMuhe M CXOJCTBO
MO3UILMHA, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

NPEJCTAaBIATh pe3ylIbTaThl pPELICHHs 3aJaud, SKCHEPUMEHTa, MCCIEeOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (popMaT BBICTYIUICHHS C YU4ETOM 3a/1au MPe3eHTAUN U 0COOCHHOCTEH
ayJMTOPHUH.

VY oOyuatomerocss OyayT cGhoOpMUpOBaHBl YMEHHUS CaMOOpPraHM3allMd KaK 4acTb
PETyIASTUBHBIX YHUBEPCATIbHBIX YUCOHBIX IEHCTBHIA:

COCTaBJIATh IUIAH, AITOPUTM pELICHUs 33Ja4M, BbIOMPATh CIOCOO peleHHs ¢ Y4E€TOM



UMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTUPOBATH
BapHAaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAIINH.

VY obOyuatomierocs OyayT chOpMUPOBAHBI YMEHUSI CAMOKOHTPOJISL KaK 4acTh PErYJISTUBHBIX
YHHUBEPCAIbHBIX YU€OHBIX IEHCTBUI:

BJIaJIETh HaBbIKAMH [O3HABATEJILHON peduieKCUM KaK OCO3HAHUS COBEPILAEMBIX JEHCTBUM U
MBICTUTEIBHBIX TPOILECCOB, UX PE3YJIbTAaTOB, BIANETh CIIOCO0AMH CAMOTPOBEPKH, CAMOKOHTPOJIS
IpoLecca 1 pe3ysbTaTa pelIeH!s] MaTeMaTHYeCKON 3a/1auH;

MPEIBUACTh TPYTHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IPH PEIICHUH 3a/a4yd, BHOCUTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWIACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE pPE3yJbTaTa LIEJU U YCIOBUIM, OOBACHATh MPUYUHBI JOCTHXKEHUS
WIM  HENOCTHKEHUS  pe3yJbTaTOB JAEATEIbHOCTH, HAXOAWTh OWIMOKY, JaBaTb OLIEHKY
MIPHUOOPETEHHOMY OIIBITY.

VY obyuaromierocst OynyT chopMUPOBaHbl YMEHHSI COBMECTHOM IE€ATEIIHOCTH:

MMOHUMAaTh M HUCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHONW M HMHIUBUAYaJIbHON pPabOTHI MpHU
pelieHnd y4eOHbIX 3ajJad, MpPUHUMATh LEeJdb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, pacmpeaesisiTb BHUILI PadOT, JIOTOBAPUBATHCSA, OOCYXIATh
MIPOIIeCC U pe3yibTaT pabOThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B IpynmoBbIX (opmax paboTsl (0OCYXAeHHS, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U WHBIE), BBITIOJHSITH CBOIO YacTh PabOTHI M KOOPIMHUPOBATH CBOM JICHCTBHSI C IPYTUMHU
YJleHaMUd KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOMIMHA MPOIYKT MO KPUTEPHUAM,
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS (eaepaibHON paboueld mporpaMMbl IO MaTEMaTHKE
MIpe/ICTaBJIeHbI 10 rojaM O0y4deHHsI B paMKaxX OTAENbHBIX Y4eOHBIX KYPCOB B COOTBETCTBYIOLIUX
paszaenax HacTOSIIEH MPorpaMMel.

Pabouaa npozpamma yueonozo Kypca «Anzedpa u nauana mamemamuiecko2o aHaIu3a)

loacnumenvnas 3anucka

YueOHblii Kypc «Anrebpa M Hadajga MaTeMaTHYECKOTO aHajiu3a» SBIIAETCA OJHUM U3
HauOoJiee 3HAYUMBIX B MPOTpaMMe CPEeTHEro 001Iero o0pa3oBaHus, MOCKOJIbKY, C OJJHOW CTOPOHBIL,
OH o0ecreurnBaeT HHCTPYMEHTANIbHYIO 0a3y Ui U3Y4eHHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C
JOpyroit cTOpoHbI, POPMHUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIIIEHHE 00ydYaloluxcs Ha YpOBHE,
HEO0OXOIMMOM I OCBOCHHUSI MH(POPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU M JIPYTUX
JUCHMIUIMH. B pamkax naHHOTO y4eOHOTro Kypca OOydJaromiuecsl OBJIAJEBAIOT YHHBEPCaIbHBIM
SI3BIKOM COBPEMEHHOI HayKu, KOTopast POpMYIHUPYET CBOU JOCTHKEHUS B MaTeMaTHUeCKOi dopme.

VY4eOHblii Kypc anreOpbl W Hadaldl MaTeMaTHYeCKOro aHaiu3a 3aKjia/bIBaeT OCHOBY IS
YCIIEUTHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMUH, OMOJOTHH, TOHUMaHUs OCHOBHBIX TEHICHIIUMA
pa3BUTHUSI DKOHOMUKUA M OOIIECTBEHHON XU3HU, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
UGPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MHCIIONB30BaTh HX [UISl JAJIbHEUIIEro
oOpa3oBaHUs M B TOBCEIHEBHOU >XM3HU. OBiageHHEe aOCTPAKTHBIMU M JIOTUYECKH CTPOTHMU
KOHCTPYKIIUSIMU ~ anreOppl M MaTeMaTHYeCKOro aHalu3a pa3BUBaeT yMEHUE HaxXOJIUTh
3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTb, JOKA3bIBATh YTBEPKACHUS C MOMOIILI0 HHIYKIIUU U
paccyxaath AETyKTHBHO, HCIOJIb30BaTh OOOOIIEHHE W KOHKPETH3allMi0, aOCTparupoBaHUE H
aHaJIOTHIO, POPMHUPYET KPEaTHBHOE U KPUTHUECKOE MBIILICHHUE.

B xome wu3yuenus ydeOHOro kypca «AnreOpa W Hadajga MaTEMaTHUYECKOTO aHAIHM3a»
oOydaroniyecss TONy4arOT HOBBIA OMBIT peIIeHUs MPHKIATHBIX 3a7ad, CaMOCTOSTEILHOTO



MOCTPOCHHUSI MATEMAaTHYECKMX MOJENEH peambHBIX CHUTYaIluil, WHTEPIPETAlUN IOJTYICHHBIX
peLIeHH, 3HAKOMSTCA C NMpPUMEpPaMH MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B MPHUpOJE, HAayKe U
HCKYCCTBE, C BBLIAOIIUMHUCS MATEMATHUYCCKUMHU OTKPBITUSIMU M UX aBTOPaMH.

Y4eOHbIi Kypc 00J1aaeT BOCIIUTATEIBHBIM OTEHIIUAIOM, KOTOPBIA peain3yeTcs Kak yepes
yueOHBII MaTepuai, CrocoOCTBYIOUINI (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK M 4epe3
cnenu(uKy y4eOHOH NesITeTbHOCTH, TPeOyromed NpOoJOKUTENFHOW KOHUEHTpAlMd BHUMAaHUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 TIOJYUYEHHBIN pPe3yNbTaT.

B ocHoBe Meromuku oOydyeHHs anreOpe W HadajlaM MaTeMaTHYeCKOTO aHajH3a JICKHT
JeSITEIbHOCTHBIN TIPUHITAT OO0YICHHSI.

B cTpyktype yueOHOTO Kypca «Anredpa M Havajma MaTeMaTHYECKOTO aHaN3a» BBIJECICHBI
CIIEAYIOIINE COJEPKATeIbHO-METOJMUECKUe JIMHUK: «Yncna u BBYHCICHHUS», «DYHKIUH U
rpadukn», «YpaBHEHUS W HEpaBeHCTBa», «Hauama maTemarmdeckoro aHammsa», «MHOKeCTBa U
Joruka». Bce OCHOBHBIE cO/IepKaTENFHO - METOIMYECKUE JTMHUN M3YJalOTCs Ha IPOTSHDKEHUH JBYX
JeT 00y4yeHHUs Ha YpOBHE CpeIHEro oOuiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSASA APYr JApyra u
MOCTENIEHHO HACHIIAsACh HOBBIMH TeMaMW W pasfenamu. JlaHHbBIA y4eOHBIH Kypc SIBISETCS
WHTETPATUBHBIM, TIOCKOJBKY OOBEOUHSET B cede CcoJepKaHHe HECKOJbKUX MaTeMaTHUYECKUX
JTUCIMIUIAH, TaKUX KakK anreOpa, TPUTOHOMETPHUS, MATeMaTHYCCKHH aHaIW3, TEOPHUS MHOYKECTB,
MaTemaTHdeckas Jioruka u apyrue. I[lo mepe Toro kak oOyuarouiuecs: OBIaJeBalOT BcE Oosee
IMAPOKAM  MAaTEeMaTWYeCKHM  almapaToM, Yy HHUX [IOCIEeNOBAaTeIbHO  (OpMHUpYETCS |
COBEpPILIEHCTBYETCS YMEHUE CTPOWTH MAaTEeMaTHYECKYI0 MOJENb PEaNbHOW CHUTYAIHH, NMPHUMEHSTh
3HAHUS, T[IOJIyY€HHBIE TpPU U3YUYEHUH Yy4eOHOro Kypca, Uil peHIeHHs CaMOCTOSITENbHO
chopMyIUPOBAaHHON MaTEMaTUIECKOM 3a/1a4M, a 3aTeM MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeToAMYECKask TUHUS «HuCla U BBIYUCICHUA» 3aBepiiaeT GopMUPOBaHUE
HAaBBIKOB HCHOJIb30BaHUS JEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HAa4aTo Ha YPOBHE OCHOBHOTO
obmero obpazoBanusa. Ha ypoBHe cpemnero obmero oOpa3oBaHHs 0c000€ BHHUMaHUE YICISICTCS
(OpMHUPOBAHHMIO HABBIKOB PAIMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONIUX B ce0s HCIHOJIb30BaHUE
pa3nuuHbIX (OpM 3amucu  4YHcla, YMEHHE JeNaTh NPUKUAKY, BBIIOJIHATh HPUOIIKEHHBIE
BBIYMCIICHUS, OLIGHHWBATh YMCJIOBBIE BBIpAXKEHHUS, pabOTaTh C MAaTEeMATUYECKUMHU KOHCTaHTAMH.
MHoxecTBa HATypaJbHBIX, II€NIbIX, PALMOHAIBHBIX W JCHCTBUTEIBHBIX YHCEN JIOTOIHSIOTCS
MHO>KECTBOM  KOMIUJIEKCHBIX 4YHCell. B KaXaoM H3 OSTUX MHOXECTB pPaccMaTpUBAIOTCS
CBOMCTBEHHbIE €My clenuduyecKkue 3aJaud M OIepalyu: JIeJIeHHe Halelo, OIepUpOoBaHUe
OCTaTKaMH Ha MHOXECTBE IEJbIX YHUCEN, 0COObIe CBOWCTBA PAIMOHATBHBIX U HUPPAMOHATBHBIX
gucen, apuMeTHYecKHe OIepally, a TakKe H3BJICUCHHWE KOpHS HATypajdbHOM CTENeHu Ha
MHO)KECTBE KOMIUIEKCHBIX uucen. briaronaps mociedoBaTeIbHOMY pPACHIMPEHHIO  Kpyra
WCIOJIb3YEMbIX YUCENl M 3HAKOMCTBY C BO3MOXKHOCTSIMU UX MPUMEHEHHUS Ui PEUICHHs Pa3IMUHbIX
3ama4 popMHUpyeTcs MpeICTaBICHUE O €AMHCTBE MAaTeMAaTUKU KaK HayKd U €€ POoJM B MOCTPOCHUU
MojieNiel peabHOTro MUPA, IUPOKO UCHOJIB3YIOTCS 0000IIeHNEe U KOHKPETU3AIHSL.

Jluaus «YpaBHEHUS W HEPABEHCTBa» peallM3yeTcss Ha MPOTSHKEHUH BCEro OOydeHHs Ha
YPOBHE cCpeaHero oobmero oOpa3oBaHUS, TOCKOJBKY B KaxJIoM paszene I[Iporpammsl
MPEJyCMOTPEHO pELIeHHE COOTBETCTBYIOIIMX 3a4ad. B pesynbTare oOywaromuecs OBJIAJEBAIOT
pa3IMYHBIMU  METOJAAMH  PEIICHUS  pallOHANBHBIX, UPPAIMOHAIBHBIX, [OKA3aTEIbHBIX,
JIorapu(MUYECKUX U TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHCTEM, a TaKXKe 3ajad,
colepkamux mnapaMmerpbl. [lodydeHHbIE YMEHHS MIUPOKO HCHOJB3YIOTCS MPH HCCIeI0BAHUU
(GYHKIHA ¢ MOMOIIBI0 TPOU3BOAHON, MPH PEUICHUH MPUKIAIHBIX 33/1a4 U 33/a4 Ha HAXOXKICHHE
HauOOJNBIINX ¥ HAMMEHBIIUX 3HaueHUW (yHKkuwWuU. J[aHHAs colepkaTenbHasl JIMHUS BKIIOYAET B
cebs Tarxke (OpPMUpPOBAHHE YMEHHH BBIOTHATH pacu€Thl mo QopmynaM, mnpeodpazoBaHUSL



palOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKHUX BBIPDAKEHUN, a TaK)Ke BBbIPaKEHHUH,
CoJepXKalluX CTeMeHW W Jorapudmbl. bmaromapss u3ydeHuio anreOpamdeckoro MaTepuaia
NPOUCXOTUT  JajbHEWIIee pa3BUTHE  aNTOPUTMHYECKOTO ¥ aOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcs, (pOPMHUPYIOTCSI HaBBIKH AEAYKTUBHBIX PacCYKICHUH, pabOThl C CHUMBOJHHBIMHU
dbopmamu, TpencTaBICHUS 3aKOHOMEPHOCTEH W 3aBHCHMOCTEH B BHUJE PAaBEHCTB M HEPABEHCTB.
AnreOpa mpemiaraetr 3QQeKTHBHbIE HHCTPYMEHTBI [UIS PEIICHHsS] MPAKTUYECKUX M E€CTECTBEHHO-
Hay4HBIX 334, HarJIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

CopnepxatenpHO-MeToAMUYecKast JUHUS «DyHKIMKM M TpaduKm» TECHO TEperieTaeTcss ¢
JPYTMMHU JUHUSMHU Y4eOHOTO Kypca, IOCKOJIbKY B KaKOM-TO CMBbICIIE 33aJaET MOCIIEI0BATEIbHOCTD
W3ydeHuss Marepuana. M3ydeHue  CTENEeHHOW, TMOKa3aTeIbHOW,  JIOTapu(PMHUUYECKON U
TPUTOHOMETPUUECKUX (PYHKLUN, UX CBOMCTB U IpaQUKOB, UCIOJb30BaHNE (PYHKIUHN IJIs peLIeHUs
3a/1a4 U3 JAPYruxX yueOHBIX MPEIMETOB M PEAIbHOM JKHM3HHU TECHO CBSI3aHO KaK C MaTeMaTUYECKUM
aHaJIM30M, TaK M C PELIEHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM 0GoJbIlIoe BHUMaHUE yelseTcs
(hopMHUPOBaHHMIO YMEHHUS BbIpaXaThb (OpMyJaMu 3aBUCUMOCTH MEXKY Pa3IMYHBIMU BEIIMYMHAMH,
HCCIIEIOBaTh IOJIydeHHblE (YHKIHMH, CTPOUTh UX rpadukud. Marepuan 3Toil conepikaTenbHON
JIMHWW HAIEJICH Ha Pa3BUTHE YMEHUN W HABBIKOB, MO3BOJISIONIMX BBIPAYKATh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B pa3IMYHON (opme: aHaIuTU4YecKoH, rpaduyeckoil m crmoBecHoil. Ero nsydenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHUYECKOTO MBIIIUICHHUS, CIOCOOHOCTH K OOOOIICHHWIO W
KOHKPETU3allUH, UCITOJIB30BAHNIO AaHAJIOTHIA.

ConepxarenpHas 1uHAS «Hawyana maTemMaTH4ecKoro aHainm3a» I03BOJIAET CYIIECTBEHHO
paclIMpUTh KPyr Kak MaTeMaTHYECKUX, TaK M MPUKIAJHbIX 3a/1a4, JOCTYIHbBIX 00y4aroUUMCsl, TaK
KaKk y HHMX MOSBJIAETCS BO3MOXHOCTb CTPOMTH Tpa(UKH CIOXKHBIX (YHKUUH, ONpPEAesaTh HX
HauOoJIbIINEe U HAaUMEHbBIINE 3HAUCHMsI, BBIYMCIATH IIomand (Guryp u oO0bEMBI Tell, HAXOAUTh
CKOPOCTM M YCKOpPeHMs mpoueccoB. J[laHHas colepkaTenbHas JIMHHAA OTKPBIBAET HOBBIC
BO3MOYXHOCTH ITOCTPOCHHSI MAaTEMATHYECKUX MOJENEH pealbHBIX CUTyalUi, MO3BOJISIET HAXOIUTH
HawlIydlllee pEUIeHUWE B MPUKIAIAHBIX, B TOM YHUCIE COLMAIBHO-DKOHOMHYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMM MaTEMaTH4ECKOI'0 aHajiu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(OpMaJIbHO-JIOTMYECKOIO0 U KPEaTHBHOTO MBIIUIEHUSA, (OPMUPOBAHMIO YMEHMH paclo3HaBaTh
IIPOSIBJICHUSl 3aKOHOB MaTeMaTHKM B Hayke, TEXHUKE M HcKyccTBe. OOydaroluecs y3HaKOT O
BBIIAIOIINXCSl pe3yJbTaTax, MOJIyYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTUKU Kak HayKH, U 00 MX
aBTOPAx.

ConeprxaTenbHO-MeTOAMUYECKast TUHUS « MHOXKECTBA U JIOTMKa» BKJIIOYAET B Ce0s AIEMEHTBI
TEOPUH MHOXECTB M MaTEMATUYECKOM JIOTMKH. TeOopeTMKO-MHOXXECTBEHHBIE IPENCTaBICHUS
IIPOHU3BIBAIOT BECh KYpC IIKOJIbHON MaTeMaTHKH U MpeAararT Hanbojee YHUBEPCAIbHBIN fA3bIK,
OOBbEeIMHSAIOIIMN BCce pa3feibl MaTeMaTUKU W €€ MPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIe
MaTeMaTUYECKUE AUCLUIUIMHBI U UX NPWIOKEHHA B €IUMHOE Iiesloe. BaXXHO IaTh BO3MOXHOCTb
oOyyaronemMycss MOHMMAaTh TEOPETUKO-MHOXKECTBEHHBIM S3bIK COBPEMEHHOW MaTeMaTUKU U
HCII0JIb30BATh €T0 NI BBIPAXKEHUSI CBOMX MBICIEH. [[pyruM BaKHBIM NPHU3HAKOM MaTEMaTHKH Kak
HayKH CJIEAYeT NMPU3HATh CBOMCTBEHHYIO €i CTPOroCTh 000CHOBAHM U ClIEI0BAaHHUE OIPeIeIEHHBIM
IIpaBWJIaM TIOCTPOEHUS JI0KA3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAMM MaTEMaTHYECKON JIOTHUKU
CMOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIIIJICHUS OOYYarolIUXCs, MO3BOJSET UM CTPOUTH CBOU
paccyXJIeHHs Ha OCHOBE JIOTUYECKUX MPaBUJl, JOPMUPYET HABBIKM KPUTHUECKOTO MBILIUICHHS.

B yueOHOM Kypce «AnreOpa ¥ Hadyajga MaTEeMaTHYECKOTO aHAJM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4YEeCKOTO MOJIEITUPOBaHMs, KOTOPbIE IPU3BaHbI CIIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB
IIOCTPOCHUS MOJEJIEH peabHBIX CUTYallUi, MCCIEAOBAaHUSA YTUX MOJEJIECH C NMOMOIIBIO ammapara
anreOpbl 1 MaTeMaTUYECKOTr0 aHalIN3a, MHTEPIPEeTallMy MOTyUYeHHBIX pe3ysbTaToB. Takue 3a1aHus



BILIETEHBI B KAXKBIH U3 pa3AeiioB NporpamMMbl, IOCKOJIbKY BECh MaTepual yueOHOro Kypca IHupPOKO
HCIOJIb3YETCSl JUIsl pelIeHMs] MPUKIAAHbIX 3a1ad. [Ipu pemeHun peabHbIX NPAaKTUUYECKUX 3a/ay
oOyyaromuecst ~ pa3BUBAIOT  HAOMIOAATENBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaTbcs, HCHOJB30BATh AHAJIOTHIO, 0000mATh W KOHKPETU3UPOBATH MpOOJIEMY.
JlesiTenbHOCT 1O  ()OPMUPOBAHUIO HABBIKOB PpEIICHUS MNPUKIAAHBIX 3ajad OpraHusyercs B
mporecce U3y4eHns BCeX TeM y4eOHOTO Kypca «Anredpa M Hayajla MaTeMaTHYeCKOTO aHaIH3ay.

Obwee uucno yacos, peKoOMeHO08aAHHLIX OJisL U3YUeHUs Y4ebHo2o Kypca «Aneebpa u navana
Mamemamuyecko2o anaiuzay - 272 waca: 6 10 knacce - 136 uacos (4 uaca 6 neoenio), 6 11 knacce -
136 yacos (4 uaca 6 neoenio).

Cooepotcanue ooyuenus 6 10 knacce.

Yucna u eviuucnenus.

Pammonaneupie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOM, MPOICHTHI, OECKOHEYHbBIE
nepuoauueckue apodu. Ilpumenenune npobei M MPOLEHTOB Ul pelIeHUs NMPUKIaJHbIX 3a7ad U3
pa3IMYHBIX OTpacCiell 3HAaHUW U peaJTbHOU KU3HU.

JleiicTBuTenpHble uucia. PanyoHandbHblE U HppallMOHANbHBIE 4YHCcha. ApUPMETHYECKHE
ONEpali C JEHCTBUTENIBHBIMU YHCIAaMH. MOIyib JEHMCTBUTEIBRHOTO YHMCIA M €r0 CBOMCTBA.
[TpuOnmxEHHBIE BBIYUCIIEHUS, IPABUJIA OKPYIJICHUS, TPUKHUIKA

U OLIEHKA pe3yJibTaTa BhIUYMCICHUN.

Crenens c nensiM nokazateneM. bunom Hprotona. Vcnonb3oBanue moaxonsuieil popmbl
3aMycy JeMCTBUTENBHBIX YHCEN JUIsl pElIeHNs MPaKTUUECKUX 3a1a4 U IPeCTaBICHNS JaHHBIX.

ApubmMeTnuecknii KOpeHb HATYpaIbHOM CTETICHH U €T0 CBOMCTRBA.

CreneHp ¢ palMoOHaIbHBIM MTOKAa3aTeJIeM U €€ CBOMCTBA, CTEIIEHb

C ACMCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHUHbIC U HATypaIbHBIC JIOTApU(PMBI.

CuHYC, KOCHMHYC, TaHI€HC, KOTAHI'€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC M
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

VYpaBHEHHUS 1 HEPABEHCTBA.

ToxnectBa W TOXIECTBEHHbIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHUS U ypaBHEHUs-ciiecTBUs. HepaBeHCTBO, penienue

HEpaBEHCTBA.

OcHOBHBIE METOJbI PEHICHUS LENbIX U TPOOHO-palliOHATIbHBIX YPAaBHEHUN M HEPABEHCTB.
MHorouseHsl OT OJIHOM NepeMeHHOH. JleneHne MHOrouwieHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. MHorounens! ¢ nensiMu koddpdurnuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHH, COIEPKALIUX CTENIEHU U KOPHHU.

Uppanmonanbusie ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUSI UPPALIMOHATIBHBIX YPABHEHUI.

[Toka3zarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PELIEHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpazoBaHue BeIpaKeHU, COAEPIKAIMX JIOTApU(PMBI.

Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE METOJABI  pPELIEHUs  JorapupMUUecKux
YPaBHEHUM.

OcHoBHBIE TpuUroHoMmerpuyeckue (opmynsl. [IpeoOpazoBaHMe TPUTOHOMETPUUYECKHX
BbIpakKeHUi. Pernienne TpUroHoMeTpuYeCcKux ypaBHEHUM.

Pemrenne cucreM JIMHEHHBIX YpaBHEHHMHW. Marpuuma CUCTEMBI JIMHEHHBIX YPaBHEHUM.
Omnpenenurens MaTpulbl 2X2, €ro reOMETPUUECKUI CMBICT U CBOWCTBA, BEIUMCIIEHUE €T0 3HAYEHUS,
MIPUMEHEHHE ONPEACIUTEINS ISl PELICHUs] CUCTEMBI JIMHENHBIX YpaBHEHUI.

Pemenue npuknaaHbpIX 3aa4 ¢ MOMOLIBIO CUCTEMBI JUHEWHBIX ypaBHeHul. Mccienosanue
IIOCTPOEHHOM MOJIENIN C IOMOIIIBIO MAaTPHUIL U ONIPEACITUTENEH.



IlocTpoeHre MaTeMaTMYECKUX MOJEIEH PEAJbHONM CUTyallMM C IIOMOLIBIO YPAaBHEHUU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUIM U HEPABEHCTB K PEILIEHUI0 MAaTEMaTUYECKUX 3aJad U 3a/1ay
13 pa3Iu4HbIX 00JacTel HAyKU U peallbHOM JKU3HU.

Dynxyuu u epaghuxu.

OynKusa, crnocoObl 3amanus (yHkuuu. BzammHO oOpatneie ¢yHkumu. Kommosuims
¢bynkuuit. 'paduk pyHkunu. DnemeHTapHbIe Tpeodpa3zoBaHus rpadUKoB (PyHKITHIA.

OO6nacte ompeneneHuss © MHOXKeCTBO 3HaueHWd QyHKimu. Hymn ynxmum. [Tpomexyrku
3HakonocTostHcTBA. YUETHhie W Heu€THble ¢GyHkuuu. llepmommueckue ¢ynkuun. [Ipomexyrku
MOHOTOHHOCTH (pyHKIIMH. MakcumMyMbl U MUHUMYMbl (pyHKUuu. HambOombiiee u HauMeHblee
3HaueHUs! QYHKIHUU Ha IPOMEXKYTKE.

JluneiiHnas, kBajipaTU4YHas U JPOOHO-THHEHHAS (QYHKIMH. DJIEMEHTapHOE MCCIIEI0BaHUE U
MOCTPOCHUE UX TPaUKOB.

CrenenHas (QyHKIMS C HAaTypadbHBIM M IeJbIM MoOka3areiem. EE cBoiictBa M Tpaduk.
CpoiictBa U rpaduKk KOpHS N-OM CTENEHM Kak (QYHKIUHU OOpaTHOM CTENEHH C HaTypalbHbIM
MIOKa3aTeJIeM.

[lokazarenbHas u norapudmMuyeckas QyHKUNU, UX CBOMcTBa U rpaduku. Mcnonp3oBaHue
rpadukoB QyHKUUN I pelIeHus] ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OIpEIEICHUE TPUTOHOMETPUYECKUX  (DYHKIUH
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEAJIbHBIX IMpolleccax U sBJIEHUAX. ['pa@uku peanbHbIX
3aBUCUMOCTEHN.

Hauana mamemamuuecxkozo ananusa.

ITocnenoBaTenLHOCTH, CIOCOOBI 3aJaHUs ITOCIEIOBATENLHOCTEH. MeTo MaTeMaTHUYeCKOM
WHIYKOUU. MOHOTOHHBIE W OrPaHUYEHHBIE IOCJIENIOBATEIbHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a OECKOHEUYHO MalbIX.

Apudmernueckas U reoMeTpuyeckas — mOporpeccuu.  beckoHeuHo — yObIBaromas
reoMerpuueckas mnporpeccus. Cymma OeCKOHEYHO YOBIBAaIOIIEH TIE€OMETPHUYECKON IPOTPECCHH.
JIMHEeWHBIN U SKCIOHEHIIMANIbHBINA pocT. Yucno e. @opmyna ClIOKHBIX NpoieHToB. Vcnonb3oBaHue
MIPOrPECCUU JUIsl PELICHUS PEAJIbHBIX 3aJa4 PUKIIAJHOTO Xapakrepa.

HenpepsiBHbIC (hyHKITMU M WX CBOMCTBA. Touku pa3pbiBa. ACHMNOTOTHI rpaduKoOB (HYHKITUH.
CpoiicTBa (yHKIMI HENpPEphIBHBIX Ha OTpe3ke. MeToj] WMHTEpBAJIOB JUIsl PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIMM JUTsI pEIICHUS 3a/1a4.

[lepBas u BTOpas mpousBojaHbIe QyHKIUU. Omnpenenenre, reoMeTpuueckKuil u (Gpu3nuecKui
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeNbHOM K rpaguKy QyHKIHU.

[IpousBoHbie sreMeHTapHbIX GyHKIui. [Ipon3BogHast CyMMbl, MPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUHU (PYHKIUH.

Mmnoorcecmsa u nocuxa.

MHoOXecTBO, Onepaluy HaJ MHOXECTBaMU U UX cBoiicTBa. lmarpammel Diinepa- Benna.
IIpuMeHeHNEe TEOPETUKO-MHOKECTBEHHOIO armapara s ONMCAaHHSA DPEANbHBIX IIPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUECKOT0 00bEKTa, CIECTBHE, JOKA3aTeIbCTBO,
PaBHOCHJIbHBIE YPaBHEHUS.

Cooepotcanue ooyuenusn ¢ 11 knacce
Yucna u viuucnenus
Hartypanbubie u uenple uucna. llpuMeHeHWe MNPU3HAKOB JAETUMOCTH IIENbIX YHCEN,



HanOospmmii oOmuii genurens (manee - HOJl) u maumensiiee obmiee kpatHoe (manee - HOK),
OCTaTKOB I10 MOAYIIO, anropurMa EBkiinaa 1 pemenus 3a1a4 B LEbIX YUCIax.

Kommnekcupie umcna. AsnreOpawdeckass W TPUTOHOMETpHYecKas (OPMBI  3alHCh
KOMIIJIEKCHOTO YHCIa. ApH(PMETHUYECKHE ONepalid ¢ KOMIUIGKCHBIMU 4Yuciiamu. M3o0paxkeHue
KOMIUJIEKCHBIX YUCENl Ha KOOpAMHATHOM 1uiockoctu. Popmyna Myaspa. KopHu Nn-oil creneHu u3
KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX YHCEN [UIsl peHieHUs (PU3NYECKUX U
reOMETPUUECKUX 3a/1a4.

Ypasuenus u nepasencmsa

Cucrema ¥ COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CHUCTEMBbI -
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUUECKHX YPAaBHEHHUH C TIOMOIIBIO TPUTOHOMETPUUYECKON
OKPYXXHOCTH. PerieHue TpuroHoMeTpu4ecKux HEPaBeHCTB.

OcHOBHBIE METO/IbI PEIICHUS MTOKA3aTENbHBIX U JIOTapUPMUIECKUX HEPABCHCTB.

OcCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHAILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX, UPPAIIMOHATIBHBIX,
MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX YPaBHECHUM.

VYpaBHeHUsI, HEPAaBEHCTBA M CHCTEMBI C TTapaMeTPaMH.

[IpuMeHenne ypaBHEHWN, CHCTEM M HEPABEHCTB K PENICHUI0 MaTeMAaTHYECKHX 3aJad U
3a/lad W3 PAa3IMYHBIX 00JIacTed HAyKW W PeaTbHOW JKM3HW, WHTEPHPETAIUs TMOTyIEeHHBIX
pe3yabTaToOB.

Dyurkyuu u epaguxu

I'padux xkommosuruu ¢yHkui. ['eomerpuyeckne oOpasbl ypaBHEHH M HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpudeckue GyHKITUN, UX CBOMCTBA U TPadUKH.

I'paduaeckue MeTO bl pelIeHNs] ypaBHEHHH W HEpaBEeHCTB. | paduueckre MeToabl peIIeHHs
3aJ1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB (GYHKUUNH I HCCIEAOBAHMS IPOLECCOB M 3aBUCHUMOCTEH,
KOTOpbI€ BOZHUKAIOT NP PEUICHUH 3a/1a4 U3 IPYruX y4eOHBIX IPEIMETOB U pealbHON KU3HMU.



Hauana mamemamuueckozo ananusa

[IpumeneHne NMPOU3BOAHON K MCCIENOBAaHUIO (DYHKIUKA Ha MOHOTOHHOCTH M DKCTPEMYMBI.
HaxoxneHrne HauboIbIIero 1 HaMMEHbBIIEr0 3HAYCHHUI HEeMTPePhIBHON (DYHKIIMH Ha OTPE3KeE.

IIpuMeHeHre TPOU3BONHOW UIA HAXOXKIACHUS HAWIYYILEro pEIICHUS B INPUKIAIHBIX
3ajayax, Juid OINpEAENIeHUsT CKOPOCTH U YCKOPEHHs Ipolecca, 3aJaHHOr0 (QOopMyJoll uiau
rpaduKoMm.

ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBOOOPA3HBIX. [TepBooOpazubie
areMeHTapHbIX QyHKIUHA. [IpaBuina HaXoKAEHUS IEPBOOOPA3HBIX.

NHuterpain. ['eomeTpryecknii CMbICI HHTErpaia. BerauciieHne onpeaenéHHoro HHTerpaia 1no
dhopmyne Herotona-JleniOnua.

[Ipumenenue nHTErpana JUisi HAXOXKIACHUS MJIOMAAEH TUIOCKUX QUryp U 00BEMOB

r€OMETPUYECKUX TEI.

[Ipumepsl pemenuit nuddepeHnnanbHbIX ypaBHEHUH. MaTtemaruueckoe MOJEeTMpOBaHUE
peaJIbHBIX MIPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.

IlnanupyeMble mpeAMeTHbIE pe3yJbTaTbl OCBOCHUS  (enepanbHoil  padouei
nporpaMMbl  y4e0HOro Kypca «AJredépa M Haydajla MaTeMAaTHYeCKOI0 AaHAJIW3a» Ha
yriy0JéHHOM ypOBHe Ha YPOBHe CpeHero o0uero odopasoBaHus.

K xonuy ooyuenusa e 10 knacce obOyuawowuiica noayuum cieoyoujue npeomemuvle
pe3yivmamel nO OMOENAbHBIM Mmemam ¢hedepanvHoil padoueil npozpammuvl yuebHO20 Kypca
«Anzebpa u nauana mamemamu4eckKo20 AHAIUIAN:

Yucna u gviuucnenus:

CBOOOJHO OMEPUPOBATH MOHATHAMH: PALMOHAIBLHOE YMCIIO, OECKOHEYHasl MepuoanYecKas
Ipo0Ob, TPOLEHTHI, UPPALMOHATILHOE YHCII0, MHOXKECTBA PALIMOHANBHBIX U JCHCTBUTEIbHBIX YHCEN,
MOJYJIb JEMCTBUTEIBLHOTO YNCIIA,

MPUMEHSTH IPOOH M MPOLEHTHI JUIsl PEIICHUs MPUKIATHBIX 3a7ad U3 Pa3IMYHbIX OTpacien
3HAHUM U peaJIbHOM KU3HU;

MPUMEHATh NPUOMMKEHHBIE BBIYMUCICHHS, IpPaBUJa OKPYIJIEHUS, MPUKUIKY U OLEHKY
pe3yibTaTa BRIYUCICHUN;

CBOOOJHO ONEpUPOBATh MOHSTHEM: CTENEHb C LEJbIM II0Ka3aTelieM, HCIO0Jb30BaTh
NOAXOAUIyl0 (QOpMYy 3amuCH ACUCTBUTEIbHBIX 4YMCEN Uil PEIICHUs MPaKTUYeCKHX 3anad u
MIpPE/ICTaBJICHHS IaHHBIX;

CBOOOJHO OMEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATYpaIbHOU CTENEHU;

CBOOOHO OTEpUPOBATH MOHATHUEM: CTEIIEHb C pallMOHAJIbHBIM MOKa3aTEeNIeM;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: Jorapudm 4ducla, ACCATUYHBIE U HATypaJIbHbIE
sorapudmer;

cBOOOJIHO OMEpUpPOBaTh IMOHATUSAMHU: CHHYC, KOCHHYC, TAQHI'€HC, KOTAHT€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATh NOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHI'€HC YHCJIOBOTO apryMeEHTa.

VYpasnenus u nepasencmsa:

CB00601HO ONIEepUPOBaTh MOHATUSAMU: TOKIECTBO, ypaBHEHHUE, HEPABEHCTBO,

PaBHOCHIIbHBIE YPaBHEHUS M YpaBHEHUS-CIIEICTBHSI, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHATh DPA3JIMYHBIE METOJbl pELIEHHUs] PAlMOHAIBHBIX M JAPOOHO-pallMOHAIBHBIX
yYpaBHEHUH, TPUMEHSTh METO HHTEPBAJIOB JUISI PELLICHHUSI HEPABEHCTB;

cBOOOJTHO ONEPHPOBATH MOHATHAMU: MHOTOWIEH OT OJHOM MepeMEeHHOM,

MHOTOWIEH C UeJbIMH Kod(duimeHTraMu, KOpPHHM MHOTOYICHA, NPUMEHATH JEJCHUe



MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, Teopemy be3y u teopemy Buera nis pemenus 3angau;

cBOOOJTHO ~ ONEpUPOBaTH TMOHATUSAMH: CHUCT€Ma JIMHEHHBIX ypaBHEHUH, MaTpulla,
ONpENeNuTeNb MATpULbl 2 X 2 U €ro TIEOMETPUYECKUH CMBICI, MCIIOJIb30BaTh CBONCTBA
ompenenutens 2X2 JUis BBIUMCICHHUS €ro 3HAYEHUs, NPUMEHSTHb ONpPENeNUTEeNd Ui pPELICHUs
CUCTEMbl JIMHEHHBIX YpPaBHEHUH, MOJIENIMPOBATh pEaJlbHblE€ CUTYallud C IOMOUIbIO CHCTEMBbI
JMHENHBIX YpaBHEHU, CCIEA0BATh MOCTPOEHHBIE MOJIEIH C IIOMOIIbIO MAaTPULL U ONPEEIIUTENEH,
MHTEPIPETUPOBATH IOJYYECHHBIH PE3yJbTaT; MCIOJIb30BAaTh CBOMCTBA JCUCTBUM C KOPHSAMHU IS
peoOpa3oBaHUsl BHIPAKEHUN; BBITIOJIHITH MPEOOPA30BAHMS YHCIIOBBIX BBIPAKEHUH, COIEpPIKAIINX
CTENEHHU C PallMOHAJIbHBIM [10Ka3aTelIeM;

HCII0JIb30BATh CBOMCTBA JIOrapu(PMOB JUIsl TPeoOpa3oBaHUs JOrapU(PMHUUECKUX BBIPAKECHUN;

CBOOOJHO  OMEpUpPOBaTh  MOHATHSAMMU: UppalMOHANIbHBIE,  MOKAa3aTeJbHbIE u
Jorapu(MUUecKue ypaBHEHHMsI, HAXOAUTh UX PEIIEHUS C MOMOIBIO PABHOCHIIBHBIX NEPEX0A0B WIN
OCYILIECTBJISISI IPOBEPKY KOPHEH;

NPUMEHSITh  OCHOBHBIE  TPUTOHOMETpUYECKHEe  (QopMmyisl i [peoOpa3oBaHUsA
TPUTOHOMETPUYECKUX BBIPAKEHMUI;

CBOOOJHO OMNEpUpPOBAaTh MOHITHEM: TPUTOHOMETPUYECKOE ypaBHEHHUE, MPUMEHSThH
Heo0xo1uMble (GOPMYIIBI I71s1 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUN;

MOJIETUPOBATh pealbHblE CUTyallMd Ha S3bIKE ainreOpbl, COCTaBJATh BBIPAKECHHUS,
YpaBHEHHUs, HEPaBEHCTBA 10 YCIOBHIO 3aJaud, MHCCIENOBaTh IOCTPOCHHBIE MOJEIU C
WCI0JIb30BaHKEM aIapara ajireopsl.

Dyukyuu u epaguxu:

CBOOOJIHO OIEPUPOBATh MOHATUSAMH: (YHKIHS, CHOCOOBI 3adaHus (PYHKIMH, B3aWMHO
oOpaTHble (QYHKIHHM, KOMNO3UIUA (GYHKIUNA, Tpaduk GYHKIUWA, BBIIOJHATH JJIEMEHTAapHbBIC
npeobpazoBaHus TpadUKOB QyHKITUH;

CBOOOJHO ONEpUPOBATh TMOHATUAMU: OOJIACTH OMNPENENCHUS M MHOXECTBO 3HAYCHHH
GbyHKIMY, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSMU: UYETHBIE U HEUETHBIE (QYHKIUU, NEPUOJAUYECKUE
GYHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (GYHKIMH, MaKCUMyMbl W MHHHUMYMbI (YHKIIHH,
HauOoJIbIlIee U HAaMEHbIlIee 3HaUeHHEe (PYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATUAMU: CTENEHHas (YHKUUS C HATYpadbHBIM M LEJIbIM
rokasaresuem, rpaduk CTEEeHHON (QYHKIIMHU ¢ HATypaJbHBIM M LEJbIM MOKa3zaTeneM, rpaduK KOpHs
N-oif creneHu Kak (QyHKIIUN OOpaTHO CTENEeHU C HaTypalbHBIM MOKa3aTeleM;

OTIepUPOBaTh MOHATHUSMU: JIUHEIHAs, KBagpaTU4yHas U JIpOOHO-TUHEHHass (yHKINH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BAHUE U MOCTPOCHHE UX IPA(UKOB;

CBOOOJHO ONEPUPOBATH MOHSATUSMHU: TOKa3aTeNbHas M Jiorapudmudeckas (YHKIIHH, HX
CBOMCTBa U I'papUKH, UCIIOJIL30BATh UX TPAPUKHU IS peUICHUS YpaBHEHUN;

CBOOOJIHO OMNEPHPOBATH MOHATHAMU: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpE/eIeHue
TPUTOHOMETPUUYECKUX (DYHKIMI YMCIOBOrO apryMeHTa; HCHOJb30BaTh rpaduku (QyHKIUH a1
UCCIIEZIOBAHUS MIPOIIECCOB U 3aBUCUMOCTEH MPU PEeIIeHUH 3aJay U3 APYrux y4yeOHBIX MPEIMETOB U
peanbHOM )KU3HHU, BhIpaXkaTh (popMyaaMH 3aBUCUMOCTH MEXKIy BEJITMUYNHAMM;

Hauana mamemamuuecxozo ananusa:

cBOOOJIHO OMEpPUPOBATh MOHATUSAMH: apUPMeTHUecKass U TeOMEeTpHuecKas MpOrpeccHs,
0eCcKOHEeUHO YOBbIBAIOIIas reoMeTpuyecKas HMpOrpeccusi, JMHEHHBIH M SKCIIOHEHIMANbHBIA pOCT,
(dopMmyna CI0KHBIX IPOIIEHTOB, UMETh MIPECTaBIEHUE O KOHCTAHTE;

HCIIOJIb30BAaTh TPOTPECCHM JJIsl pELICHHs pealbHbIX 3ajad MPUKIAAHOIO XapakTepa;
cBOOOTHO OIIEpUpPOBAThH HOHSTUSAMU: IIOCJIEOBATENBHOCTD, CrocoOBbI 3alaHus



II0CJIE0BATEIBbHOCTEH, MOHOTOHHBIE U OIPAHUYEHHBIE I1OCIIEOBATEIBLHOCTH, TOHUMAaTh OCHOBBI
3apOXKIEHUS] MATEMAaTUYECKOTO aHaJIM3a KaK aHann3a 0ECKOHEYHO MaJlbIX;

cBOOOJTHO OTIEpUPOBATH TMOHATHUSMHU: HENpEpPhIBHbIC (YHKIMH, TOYKH pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKINHU;

cBOOOJTHO OTEpUPOBATH MOHATHEM: (YHKIUS, HENpephiBHAs Ha OTPE3KE, NPUMEHSTh
CBOMCTBA HETIPEPHIBHBIX (PYHKLNN JUI pelIeHUs 3aa4;

cBOOOJTHO OTIEPHPOBATH OHATUSAMH: IIEPBAst U BTOPAst MPOU3BOAHBIC (DYHKIINHU, KacaTelbHast
K rpaduKy QyHKIHH;

BBIYMCIISATD IPOU3BOJIHBIE CYMMBI, IPOM3BEICHHS, YACTHOTO U KOMIIO3ULIUHU JIBYX (YHKIIHH,
3HATh MIPOU3BO/IHBIE AEMEHTAPHBIX (PYHKINI;

HCIO0JIb30BATh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pellIeHns 3aau.

Mmnoorcecmsa u no2uka:

CBOOOJHO ONEPUPOBATH MOHATUSMHU: MHOMKECTBO, OIEpallMd HaJ MHOKECTBaMU;
HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM ammapaT Uil OINHCAaHUS pEAIbHBIX IPOIECCOB H
SIBIICHUH, TIPU PELLIEHUH 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB;

CBOOOJHO OMNEpUpPOBaTh MOHATHUAMU: OIpENEIeHHe, TEOpPEMa, YpaBHEHHE- CIIEICTBHE,
CBOMCTBO MaTeMaTHYECKOT0 00BbEKTa, I0KA3aTeIbCTBO, PABHOCHIIbHbIE YPAaBHEHHUS U HEPABEHCTBA.

K xonuy ooyuenusa e 11 knacce obOyuarwwuiica noayuum cieoyoujue npeomemuvle
pe3yivmamel RO OMOENbHBIM Mmemam ¢hedepanvHoil pabdoyenl npozpammel y4edHO20 Kypca
«Anzebpa u nauana mamemamuueckKo20 AHAIUZA):

Yucna u gviuucnenus:

CBOOOJHO OINEpPUPOBaTh TOHATHUAMU: HATypallbHOE U IeJI0€ YHUCJIO0, MHOXECTBa
HaTypaJbHBIX M ILEJBIX YHCEN, UCIOJBb30BaTh MpHU3HAKK AenuMocTd uenbix uucesn, HOJl n HOK
HaTypaJIbHBIX YHCEN JJISl pEelIeHus 3aa4, MPUMEHATh anroput™ EBkinna;

CBOOOJHO OMEPHUPOBATh MOHITHEM OCTATKa 10 MOAYIIIO, 3allMChIBAaTh HATypaJlbHbIE YUCIIa B
Pa3IMYHbIX O3UIIMOHHBIX CUCTEMAX CUMCIICHHUS,

CBOOOJHO OMNEPUPOBATh MOHATHSIMH: KOMIUIEKCHOE YHUCIO M MHOKECTBO KOMILJIEKCHBIX
4ucell, IPeACTaBIATh KOMIUICKCHBIE YHclia B alreOpanyeckoil M TPUTOHOMETpUYecKou dopme,
BBITIOJIHATH apu(MeTnyecKue onepauuy ¢ HUIMH

1 n300paxaTh Ha KOOPJMHATHOMN TIOCKOCTH.

VYpasnenus u nepasencmsa:

CBOOOJHO  OMEpPHpPOBaTH  MOHATHSIMHU: uppalyoHaibHble,  IOKa3aTeIbHbIE U
norapuMUUEcKre HePaBeHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIBIO0 PABHOCUIIBHBIX MIEPEXO0JIOB;

OCYILIECTBISTH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPAaBHEHHUS,

CBOOOZHO OMNEPUPOBATH TOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHSATH
HeoOxotuMbIe (HOPMYITBI 7Sl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOOJIHO OINEpPUPOBATh MOHATUSAMHU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHHH M HEPAaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CHUCTEMBI-CIIEICTBUSA, HAXOIUTh PELIECHUS CUCTEMBI U COBOKYIHOCTEH
panMoHaNbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPABHEHUH 1 HEPABEHCTB;

pemaTh ~ palMOHaJbHBIE, HppalMOHAIbHBIE, MOKa3aTelbHbIE, JOrapuPMHUUYECKHEe U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COJIEPIKALIUE MOAYIIH U TapaMETPhI;

MPUMEHSATH TpapruecKrue METOAbI IS PELICHUs YpaBHEHUH 1 HEPaBEHCTB, a TAKXKe 3a/1a4 C
napaMeTpamy;

MOJICIUPOBATh pEaJbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBIATh BbIPAXKCHUS,
YPaBHEHUSI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBHIO 33Jla4M, UCCIIEN0BATh IOCTPOECHHBIE MOJIEINN C
HCIOJIb30BAHUEM allllapara ajareOpbl, MHTEPIPETUPOBATH MOIYYSHHBIH pe3ysbTar.



Dynxyuu u epagpuxu:

CTPOUTH TpapuKH KOMIOZULIUH (PYHKIMI C MOMOIIBIO 3JIEMEHTAPHOTO HCCIECIOBAHUS H
CBOMCTB KOMITO3UIIMHU ABYX ()YHKIIMA;

CTPOMTH T€OMETpHUECKUE 00pa3bl ypaBHEHUH M HEPABEHCTB Ha KOOPAWHATHOM IIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TPAPHUKH TPUTOHOMETPHUECKUX (PYHKITHIA;

MPUMEHSATH (PYHKIMH JUT1 MOJCITMPOBAHMS U MCCIEOBAHUS PEATBHBIX POIIECCOB.

Hauana mamemamuuecxkozo ananusa:

WCIIOJIB30BATh POM3BOIHYIO ISl HCCIeIOBaHUS (YHKIIUM HA MOHOTOHHOCTh

U DKCTPEMYMBI;

HaXoJUTh HAUOOJIbIIIEE U HAaUMEHbILIee 3HaYCHUS (PYHKIIMU HENPEPBHIBHON Ha OTPE3KE;

HCI0JIb30BATh MTPOU3BOJIHYIO JUISl HAXO0KJIEHUS HAWIYULIero peleHusl B IPUKIaJHbIX, B TOM
qlclie COLMaIbHO-3KOHOMMUYECKUX, 3aJayax, JUIsl ONpeaeseHUus] CKOPOCTH U YCKOPEHMsI mpoliecca,
3aIaHHOTO (POPMYJION WU TpadUuKoM;

CBOOOJHO OINEpUpPOBATh MOHIATHIMM: MEPBOOOpa3Hasi, ONpeneNEHHbIN HHTErpail, HaX0IUTh
NepBOOOpa3HbIE 3JIEMEHTAPHBIX (QYHKIUH M BBIUMUCIATH HHTErpain mo ¢opmyne HproToHa-
JleiiOnuma;

HaXOJUTh IUIOIAAN IIOCKUX (GUTYP U 0OBEMBI TEN C MOMOLIBIO0 UHTETpalIa;

UMETh TMpE/ACTaBJICHHE O MAaTeMaTUYeCKOM MOJETUPOBAHMM Ha MPUMEPE COCTaBJICHHUSA
g depeHInanbHbIX YpaBHEHHUIH;

pelmarh NpUKIagHbIe 3a/a4d, B TOM YHCIE COIMAIbHO-3KOHOMUYECKOTO U (PU3MUYECKOTO
Xapakrepa, CpeICTBAMHA MaTeMaTUYECKOTO aHAJIM3a.

PabGouasi nporpamma yuyeOHoro kypca «I'eomerpus»

loacnumenvnas 3anucka.

['eomeTpust siBAsIETCS OTHUM M3 0a30BBIX KYPCOB Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus,
Tak Kak o0ecrneynBaeT  BO3MOXXHOCTh  M3Y4Y€HMs]  JUCIHUIUIMH  €CTECTBEHHO-HAayYHOMU
HAIpPAaBJIEHHOCTH U MPEIMETOB I'YMaHUTAPHOIO LKKJIA. Jlornueckoe MplieHue, GopmMupyeMoe npu
U3YYeHUHU OOYYaIOIIMMHUCA TMOHSATHUIHBIX OCHOB TE€OMETpPUH, MPU JOKa3aTelIbCTBE TEOpeM U
MOCTPOCHUH LENOYKU JIOTHYECKUX YTBEP)KIECHUIN MpU PELIEHUM FeOMETPUYECKHX 3ajlad, YMEHUE
BBIJIBUTaTh M OIpPOBEpPrarb TUIIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MpPU PEHICHUH 3ajay
€CTECTBEHHO-HAY4YHOT'O LIUKJIA, B YACTHOCTU (PU3NYECKHUX 3a]ad.

Lenp ocBoeHus mporpammbl yuyeOHOro Kypca «l'eomeTpus» Ha yriayOJE€HHOM ypOBHE -
pa3BUTHE WHIUBUAYAIbHBIX CIIOCOOHOCTEH OOyJarommxcsi MpH HW3YYEHUHU TEOMETpPUHU, Kak
COCTaBISAIOLIEH mpeaMeTHON obOmactu «Marematuka u uHbOpMaTuka» uepe3 obecrneueHue
BO3MOXHOCTH MPUOOpPETEHHs] U MCHOJIb30BaHUS Oojiee TIyOOKMX T'€OMETPHUYECKUX 3HAHUU U
NeUCTBUM, crnenuPUUHBIX T€OMETPUHM, U HEOOXOJUMBIX Ui YCHEIIHOTO MNpOodecCHOHAIBHOTO
o0pa3oBaHUs, CBSI3aHHOTO C UCTIOJIB30BAHUEM MATEMAaTUKU.

[IpropuTeTHBIMU 3a/1la4aMH Kypca T€OMETPHH Ha YrIyOJIEHHOM YpOBHE, paCHIMPSIONIUMU U
YCUITUBAIOIIUMU Kypc 6a30BOTO YPOBHS, SIBISIOTCS:

paciupeHe IpecTaBIeHUs O TEOMETPUH KaK YaCTH MUPOBOUM KyIbTyphl U (popMHpoBaHHe
OCO3HAHHS B3aMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE TPEICTABICHUS O TMPOCTPAHCTBEHHBIX (UTYpax KaK O BaKHEHIIMX
MaTeMaTHYEeCKUX MOJIENSIX, TO3BOJISIOIIUX OMUCHIBATh M M3y4aTh Pa3HbIE SBICHUS OKPYXKAIOLIETO
MUpa, 3HAaHHE TIOHITHIHOTO ammaparta 1o paszaeny «CrepeoMeTpus» y1eOHOTO Kypca TeOMEeTPHH;

(hopMHpOBaHKHE YMEHHUS BIAJACTh OCHOBHBIMH MOHSITUSIMH O MPOCTPAHCTBEHHBIX (pUrypax u
WX OCHOBHBIMH CBOWCTBaMH, 3HaHUE TeopeM, (QOpMyln W YMEHUE UX TMPUMEHSITh, YMEHHS



JIOKa3bIBaTh TEOPEMBI i HAXOUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHUS 3a1a4;

dbopMHupOBaHHE YMCHHs pacro3HaBaTh Ha YEPTEk,axX, MOJEISIX W B PEATbHOM MHpE
MHOTOTPaHHUKHU U TeJa BpallleHUs, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIETIH;

(dhopmupoBanme MMOHUMaHUS BO3MO>KHOCTH AKCMOMAaTH4YECKOTO MOCTPOEHUS
MaTeMaTHYeCKUX TeOopuH, (HOpPMUPOBAHME TOHUMAHHUS POJM AKCHOMATHKUA MPHU TPOBEICHUU
pacCyXIEHUI;

dbopMHupoBaHHE YMEHHS BIAQJCTh METOJAMHU JIOKA3aTEIIbCTB M aITOPUTMOB PEIICHHUS,
YMEHUS WX T[PUMEHSITh, MPOBOJUTH JOKA3aTENbHBIE PACCY)KICHUS B XOJE PEIICHHS
CTCPEOMETPUYCCKUX 3aJad M 3a7ad ¢ [PaKTHYCCKHM COJep)KaHueM, (OpPMHUPOBAHUE
MPEACTABICHUSI O HEOOXOJMMOCTH JOKAa3aTeIbCTB TMpPU OOOCHOBAHUM MAaTEMAaTHUYECKHX
YTBEPKJICHHUM U PO aKCHOMATUKU B MPOBEJCHUU JICTYKTUBHBIX PACCYKICHUIA;

pa3BUTHE U COBEPIICHCTBOBAHWE WHTEIJIEKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
00yJarommxcsi, TMO3HABATEIbHON AaKTUBHOCTH, MCCIIEIOBATENLCKUX YMEHUN, KPUTUYHOCTH
MBIIIUICHUSI, THTEpeca K U3yYEHUIO0 T€OMETPHH;

dbopmupoBanre (QYHKIIMOHATBLHON TPAMOTHOCTH, pEJIEBAHTHOW TEOMETPUM: YMEHUS
pacro3HaBaTh MPOSBICHUS] TEOMETPUIECKUX TMOHATHM, 0OBEKTOB M 3aKOHOMEPHOCTEH B PEaTbHBIX
KU3HEHHBIX CUTYAIUSX W MPU M3YYECHUU JAPYTHX YUECOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH
Y 3aKOHOMEPHOCTEMN, MOJICTTUPOBAHUS PEATIbHBIX CUTYAIIUM, UCCIEOBAHMUS MIOCTPOCHHBIX MOJIETIEH,
WHTEPIPETAIINYU TIOJy4YEHHBIX PE3YIbTaTOB.

OCHOBHBIMH COJIepKaTeNbHBIMU JUHUAMU yueOHOro Kypca «l'eometpus» B 10-11 kiaccax
aBisitores: «lIpsiMple M TIJIOCKOCTM B MPOCTpaHCTBE», «MHororpaHHukmn», «Tema BpameHus»,
«BekTopel U KOOPAMHATHI B IPOCTPAHCTBEY, «/IBHKEHHS B IPOCTPAHCTBEY.

CdopmymupoBannoe B DPI'OC COO TtpeboBaHHME «yMETh OIEPUPOBATH TMOHATHUSIME,
peNeBaHTHBIX TEOMETPUH Ha YIIIyOJIEHHOM ypoBHE oOyueHus B 10-11 kiraccax, OTHOCUTCS KO BCEM
CoJlep)KaTeNbHBIM  JIMHUSAM  y4eOHOro Kypca, a (QOpMHUpOBaHHE JIOTHYECKUX  YMEHUI
pacnpezensercss He TOJIbKO MO COJepKaTeNIbHBIM JIMHUSM, HO U 1o rogam oOyuenus. ConaepikaHue
o0Opa3oBaHus, COOTBETCTBYIOIIEE MpPEIMETHBIM pe3yiabTaTam ocBoeHusi denepanbHoil paboueit
MPOrPaMMBbI, pacIpeeI€HHBIM 10 rojaM OOy4eHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI KO
BCEM OCHOBHBIM, MPHUHIUIHAILHBIM BOMpocaM oOydarouiuecs o0paljaiuch HEOJHOKPATHO, YTO
II03BOJIIET OPraHU30BaTh OBJIA/ICHUE F€OMETPUUECKUMU NOHATUSAMU U HABBIKAMH I1OCJIEI0BATEILHO
U TOCTYNaTeNlbHO, C COONIOIGHUEM MPUHIIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYATh B
oOIIyI0 CHUCTEeMY TE€OMETPHUYECKUX MpPEICTaBICHUN O0Oydaroluxcs, paciiupss U yriuyonss eg,
00pa3ys MpoUYHbIe MHOKECTBEHHBIE CBSI3U.

[lepexon k U3y4EHHUIO T€OMETPUU Ha YTITyOIEHHOM YPOBHE TO3BOJISET:

co31ath ycnoBus As quddepeHunanuu 00ydeHusl, MOCTPOSHHs] HHIUBUYATbHBIX

0o0pa3oBaTeNbHBIX MPOTrpaMM, OOECIeuuTh YriayOJEHHOE W3Y4YeHHE TeOMETPUM Kak
COCTaBISAONIEH yueOHOTO TpeaMeTa «MareMaTHuKay;

MOATOTOBUTH OOYYAIOMIMXCS K TPOJOJDKEHUIO M3YYEeHHS MaTeMaTHKU C Y4€TOM BBIOOpa
Oynymeit mpodeccun, obecreunBas MPEEMCTBEHHOCTh MEXKIY OOMMM U TpodeccHoHAIbHBIM
oOpa3oBaHUEM.

Obwee uucno uacos, peKoMeHOOBAHHLIX Ol U3yueHus: yyebHozo Kypca «leomempusy Ha
yenybnennom ypoere - 204 uaca: 6 10 knacce - 102 uaca (3 yaca 6 nedenio), 6 11 xnacce - 102 yaca
(3 uaca 6 neoenio).

Cooepotcanue odyuenusn 6 10 knacce.

IIpamvle u nrockocmu 6 npocmpancmee.

OcHoBHbIE TIOHATUS cTepeoMeTpun. Touka, mpsmMasi, TIOCKOCTh, MPOCcTpaHcTBO. [lonsTue 06



AKCMOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3aumHOe pacnoiiokeHue NpsMBIX B IPOCTPAHCTBE: INEPECEKAIOIIMECS, MapajljiebHbIe U
CKpeluBaromuecs npsmele. [IpuzHaku ckpemuBaromuxcss npsimMbix. IlapannensHOCTh NpsAMBIX U
IUIOCKOCTEN B IPOCTPAHCTBE: NapajuleibHbIE NPSMBIE B IPOCTPAHCTBE, NApaUIEIbHOCTb TPEX
HPSIMBIX, NTAPAJJIEIIBHOCTD NMPSAMON U mockocTu. [lapanenbHoe U LeHTpaIbHOE IPOEKTUPOBAHMUE,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOWCTBA NapallIeIbHOTO MPOeKTUpoBaHus. V300pakenue Gpuryp
B MapajUleIbHOM MPOEKUUH. YTJbl C COHAIpPaBIEHHBIMU CTOPOHAMM, YroJl MEXAY NPSMBIMHU B
npocrpancTse. [lapaiebHOCTD IOCKOCTEN: NapaulebHbIE INIOCKOCTH, CBOMCTBA MapasuieIbHbIX
tockoctel. [Ipocreiimue nmpocTpaHCTBEHHBIE (PUTYPHI Ha THIOCKOCTH: TETPadIp, MapajuieIenume],
MOCTPOEHUE CEUCHUM.

[lepneHIUKyYIApHOCTD NPSIMOMN U MIOCKOCTHU: MEPIEHIUKYIIPHbIE MPSIMbIE B IPOCTPAHCTBE,
NpsiMble TapajuieJbHble M MEPHEHAUKYISpPHbIE K IJIOCKOCTH, MPHU3HAK MEPIEHIUKYISIPHOCTH
NpsIMOM M IUIOCKOCTH, TEOpeMa O NpsIMON MNEepHEHAMKYISIPHON IUIOCKOCTH. OpTOroHanbHOE
npoexkTupoBanue. [lepneHanKynsp u HaKJIOHHbIE: PACCTOSIHUE OT TOUYKH JIO0 TJIOCKOCTH, PACCTOSIHUE
OT HPSAMOM 10 IUIOCKOCTH, MPOEKIMs (PUTYphl Ha MIIOCKOCTb. [lepneHauKyIsIpHOCTh MIIOCKOCTEH:
MIPU3HAK NEPIEHANKYISIPHOCTH ABYX IUIOCKOCTEN. Teopema 0 TpEX MepneHIuKyIIsIpax.

VYTrasl B IPOCTPAHCTBE: YrOJ MEXKY MPSIMON U TUIOCKOCTBIO, IByrPaHHBINA YroJl, JTUHEHHBII
YroJl JBYTpaHHOTO yria. TpE€XrpaHHBII W MHOTOrpaHHble yriabl. CBOMCTBA IUIOCKUX YIJIOB
MHOTOTrpaHHoro yria. CBOWHCTBa IUIOCKUX W JABYI'PAaHHBIX YIJIOB TpEXrpaHHOro yria. Teopembl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO yTIa.

Mnozoepanunuxu.

Bubl MHOTOrpaHHHMKOB, pa3BEPTKa MHOTOrpaHHMKA. [Ipu3ma: N-yronaeHas npusma, npsimas
M HakJIOHHasg Tpu3Mbl, OOKOBas ¥ TONHAs MOBEPXHOCTh mpu3Mbl. I[lapamnenenunen,
NpAMOYTOJIbHBIM TapajulesienuIiel U €ero cpoiicTBa. KparTwaiiime mMmyTd Ha TOBEPXHOCTH
MHororpaHHuka. Teopema DOiinepa. IlpoctpancrBennas teopema Iludaropa. ITupammma: n-
yrojibpHas nmupamujaa, NpaBuiibHas U yceu€HHas mupamujbl. CBoiicTBa pébep M OOKOBBIX IpaHeid
MpaBUJIbHOM mupamMupl. lIpaBuiibHBIE MHOTOTpAaHHUKH: IIpaBUJIbHAs MpU3Ma U IPABHIIbHAA
nMpamuia, IpaBUibHas TPEYrosibHasl MUpaMuAa U MpaBUIbHBIN TeTpasap, KyO. IIpeacraBnenue o
MPaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3P, JOJAECKa3Ip U UKOCAIP.

Boruncnenue 31eMeHTOB MHOTOTPAHHUKOB: p&Opa, nuaroHanu, yribl. [lnomanes GoxoBoi
MOBEPXHOCTU U TMOJIHOM MOBEPXHOCTU MPSMOM MPU3MBI, TUIONIA b OCHOBaHUM, TeopemMa 0 OOKOBOM
MOBEPXHOCTU MpsAMON mpu3Mbl. [lnomans OGOKOBOI MOBEPXHOCTH M TOBEPXHOCTH MPaBUILHOMN
MUPaMU/JIbl, TEOPEMA O IJIOLIAIN YCEUEHHOM TUpaMUIbl.

CummeTpusi B MPOCTPAHCTBE. DJIEMEHTHl CHUMMETPHUM IPABUIBHBIX MHOTOIPAHHHUKOB.
CummeTpusi B MOpPaBWIBHOM MHOTOIPAHHHMKE: CUMMETpUs Napajuielenuneaa, CUMMETpPUs
MPaBUJIbHBIX [IPU3M, CHMMETPHUSI IPABWIILHON TUPAMUIBI.

Bexmopul u koopounamul 6 npocmpancmee.

[loHATHSA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOD, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE W IPOTHBOIOJIOXKHO HAINpPaBJICHHBIE BEKTOPHL. PaBeHCTBO
BEKTOpOB. JleHCTBUA C BEKTOpaMH: CJIOKEHHUE W BBIUMTAHHE BEKTOPOB, CyMMa HECKOJIBKHUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncio. CBONCTBA CIOXKEHUS BEKTOPOB. CBOWCTBA YMHOKEHUS
BeKTOpa Ha yucio. [loHsaTne komIutaHapHble BEKTOPBI. [IpM3HaK KOMIUIAHApHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamnenenunena. Teopema O pa3loKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopam. lIpsimoyrosibHas cucreMa koopauHaTr B mpocTpaHcTBe. KoopaunaTsl BekTopa. CBsi3b
MEXAY KOOpAMHATaMU BEKTOPA M KOOpPAMHATAMHU TOYEK. YTOJ MexAy Bekropamu. CkaispHoe
IIPOU3BENECHNE BEKTOPOB.



Cooepotcanue odyuenus 6 11 knacce.

Tena spawenusi.

[loHsATHSA: IMIMHAPUYECKAs TOBEPXHOCTb, KOHUYECKash IOBEPXHOCTh, cdeprueckas
MOBEPXHOCTh, 0Opa3yromue noBepxHocreid. Tena BpaieHus: MWIMHIP, KOHYC, YCEYEHHBINH KOHYC,
chepa, map. Bzaumuoe pacmosnoxeHue chepbl U IJIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpameHus Ha MI0CKOCTH. Pa3BépTka muimuHapa u Konyca. Cummerpus chepbl U
niapa.

O0béM. OcHoBHBIE cBOHcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napauienenunena u ciuenctsus u3 He€. OOBEM NPsIMOM W HAKIOHHOW MPHU3MBI, IHJIMHJPA,
nupamubl 1 konyca. O0bEM 11apa U apoBOro CETMEHTA.

KoMOuHarmu Ten BpalieHWs W MHOTOTPaHHUKOB. [Ipu3Ma, BHHCaHHAs B IWIAHID,
omnucaHHas okosio nuiuHapa. [lepeceuenue chepsl 1 mapa ¢ miockocThio. Kacanue mapa u chepsl
II0CKOCThI0. [loHATHE MHOrOrpaHHUKa, OIMCAaHHOTO OKOJIO c¢epbl, c@epbl, BIUCAHHOW B
MHOTOTPaHHUK HJTH TEJIO BPAIICHUSI.

[Inomans MoBEpXHOCTH LMIIMHApA, KOHyca, Miowmanb cepel u e€ yacreid. [lonobue B
npoctpaHctBe.  OTHomeHHe 00bEMOB, IJIOU[aJeld  TMOBEPXHOCTEH  MOJOOHBIX  QUTYP.
[IpeoOpa3oBanne mnoao0Ousi, romoTeTHs. PelieHue 3amady Ha IJIOCKOCTH C HCHOJB30BaHUEM
CTEpEOMETPUUYECKUX METOJIOB.

[TocTpoeHnue ceueHNit MHOTOTPAHHUKOB U TEJl BpalllEHUs: CeYeHUsI [IUIMHApa (apauieabHo
U TEpPHEeHIUKYISIPHO OCH), CEUeHHUs KOoHyca (MapajjieIbHO€ OCHOBAHUIO M TPOXOJAIIEe 4Yepe3
BEpIIMHY), CEYCHMsI IIapa, METOJbl MOCTPOEHUS CEUEHUMH: METOJl CJIENOB, METOJ BHYTPEHHErO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIeH MIOCKOCTH.

Bexmopul u koopounamol 6 npocmpancmse.

Bekrtopel B mpocTtpancTBe. Onepaiuu HajJ BEKTOpaMu. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBolicTBa BEKTOpPHOrO yMHOXeEHUs. I[IpsiMoyronpHas cucremMa KOOpPAMHAT B MPOCTPAHCTBE.
Koopnunatel Bektopa. Pasnoskenue Bektopa mo 6a3zucy. KoopauHaTHOBEKTOpPHBIM METOJ IpH
pElIeHUH T€OMETPUUECKUX 3a/1a4.

Leuowcenus 6 npocmpancmse.

JIBmwxenus mpoctpancTBa. OtoOpaxkenus. [[Brkenus u paBeHCTBO duryp. OOmue cBoicTBa
NBUKEHUM. Buapl ABMKEHUI: MapajuleNbHbIA MEPeHOC, LIEHTpajdbHas CHUMMETPHS, 3epKallbHas
CUMMETpHSI, TIOBOPOT BOKPYT Ipsimoii. [IpeoOpazoBanus nomgoous. [Ipsimas u chepa Diinepa.

IIpeomemnvie pe3yromamsi no omoenbHbiM memam yuedonozo kypca «I eomempusy. K konyy
10 knacca obyuarowuticss HAyUUMCA:

CBOOOJHO ONEPUPOBATH OCHOBHBIMU MOHSATHSAMHU CTEPEOMETPUU MPH PEUICHUH 3a7ad U
MIPOBEJICHUN MaTeMaTUYECKIX PACCYKICHUM;

MPUMEHSITh aKCUOMBI CTEPEOMETPUU U CIEACTBUS M3 HHUX MPHU PEIICHUH T'€OMETPUUYECKUX
3a/ay;

KJIacCU(UIIMPOBATh B3aMMHOE PACIOJIOKEHUE TNPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

CBOOOJHO OMNEPUPOBATH TOHSATUSMH, CBS3aHHBIMU C yIjaMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B TIPOCTPAHCTBE, MEXTY MPSMOU U MIOCKOCTHIO;

CBOOOJHO OMEPUPOBATh TOHATHUSMHU, CBSI3aHHBIMU C MHOTOTPAaHHUKAMH, CBOOOIHO
pacmo3HaBaTh OCHOBHBIE€ BHJBI MHOTOTPAHHUKOB (MIpU3Ma, WHUpaMUIa, MPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo);

KJIaCCU(UITMPOBATh MHOTOTPAaHHUKH, BBIOWpas OCHOBaHUS s KiacCU(pHUKAIMK; CBOOOIHO
OTIEpUPOBATH IOHATUSMHU, CBS3aHHBIMH C CEY€HHEM MHOTOTPAaHHUKOB IIOCKOCTHIO;



BBITIOJIHATE TMapaJlJICIbHOE, IEHTPATbHOE M OPTOTOHATBHOE MPOEKTUpOBaHWE (uryp Ha
IJIOCKOCTh, BBITIOJIHATH N300pakeHHs PUTyp HA MIOCKOCTH;

CTPOUTH CEYCHUS MHOTOTPAaHHUKOB Pa3jIMYHBIMH METOJIAMH, BBITOJHATH (BBIHOCHEIC)
IJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTHIX 0OBEMHBIX QUTYp: BH]I CBEPXY, COOKY, CHH3Y;

BBIYHCIIATh  IUIOMQJAM  IMOBEPXHOCTEH  MHOTOTPAaHHUKOB  (MpU3Ma,  MUPaMHJIA),
TEOMETPHYCCKUX TEJl C MPUMEHEHHEM (popMyIT;

CBOOOHO OINEPUPOBATH MOHATUSAMU: CAMMETPHUS B IPOCTPAHCTBE, IICHTP, OCh U IIOCKOCTh
CUMMETPHUH, IICHTP, OCh U TNIOCKOCTh CUMMETPHUU (QUTYPHI;

CBOOOJHO OIEPUPOBATh TOHATHUSIMHU, COOTBETCTBYIOIIMMHU BEKTOpPaM M KOOpPJMHATAM B
MIPOCTPAHCTBE;

BBITIOJTHATE JACUCTBHSI HAJl BEKTOPAMU;

pemiath 3agadd  Ha JIOKA3aTeIbCTBO MATEMATHYECKUX OTHOIICHHM W HaXOXKJICHUE
TCOMETPUYCCKUX BEIWYHMH, MPUMEHSSI U3BECTHBIC METObl MPU PEHICHHH MaTeMaTHYCCKHUX 3a/1a4d
MTOBBIIIIEHHOTO U BEICOKOTO YPOBHS CJIOKHOCTH;

MPUMEHATh TPOCTEHIIME TMPOTPaMMHBIC CpPEACTBA W DJICKTPOHHO-KOMMYHHKAITMOHHBIE
CUCTEMBI IIPH PEIICHUHU CTEPEOMETPHICCKHX 3a/1a4;

W3BJICKAaTh, MPEOOPa30BBIBATE U WHTEPIPETHPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPHYCCKUX (PHUTypax, MPeJICTABICHHYIO Ha YePTeIKAX U PUCYHKAX;

MPUMEHSATh IOJIyYCHHBIC 3HAHWS Ha TPAKTUKE: CPAaBHUBATh W AHAJIU3WPOBATH PEalIbHBIC
CUTYAIUH, IPUMEHSATh U3ydeHHBIC TTOHATHS B IPOIIECCE TTOWCKA PEIICHHUS

MaTeMaTH4ecKu CHOpPMYIUPOBAHHOW MPOOJIEMbl, MOJAEIUPOBATh peajbHbIE CUTYyallMHd Ha
S3bIKE TEOMETPUHU, MCCIEA0BATh MOCTPOCHHbIE MOJENU C HCIHOJIb30BAHHUEM TI€OMETPUUYECKHUX
MOHATHM M TeopeM, amnmnapara aireOpbl, pelarh NpaKTHYeCKUe 3aaui, CBsI3aHHbIE C HAXO0XKJICHHEM
reOMETPUYECKUX BEJIUYUH;

MMETh Mpe/acTaBiIeHus 00 OCHOBHBIX 3Tamax pa3BUTHsI T€OMETPUU KaK COCTAaBHOM dYacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

IIpeomemnvie pe3yromamsl no omoenbHbiM memam yuebrnoeo kypca «I eomempusy. K xonyy
11 knacca obyuarowuticss HAy4UmcsL:

CBOOOJHO OMNEPUPOBATh MOHATHUSMHU, CBSI3AHHBIMU C IMJIMHIPUYECKOM, KOHHYECKON U
chepruyecKoil MOBEPXHOCTIMH, 0OBACHATH CIIOCOOBI OTYUYECHHUS;

OTIEpUPOBATH MOHITUSIMHU, CBSI3aHHBIMU C T€JIaMH BpaLCHUS: [IMIMHIPOM, KOHYCOM, chepoit
U I1apoM;

pacmo3HaBaTh Tena BpaileHus (UWIHHIP, KOHYC, cdepa U map) U OOBICHATH CIOCOOBI
TIOJIy4EHUS TeJl BPAIlCHUS;

KJIaCCU(UIIMPOBATh B3aUMHOE PACIOJIOKeHUE cepbl U TIOCKOCTU; BBIYUCIATH BEIUYUHBI
JJIEMEHTOB MHOTOTPAaHHMKOB M Tel BpalleHus, OObEMBI U IUIOMIAAM TOBEPXHOCTEH
MHOTOTPAaHHUKOB U T€J BpaleHUs, TEOMETPHUUECKUX TeJl C MPUMEHEHHEM (POPMYIT,;

CBOOOJHO OMEpPUPOBATH MOHSATHSAMH, CBSI3aHHBIMU C KOMOWHAIMSIMH TeNl BpallleHus u
MHOTOTPAaHHUKOB: MHOTOTPAHHUK, BIMCAaHHBIM B chepy M OMUCaHHBIA OKolo cdepsl, cdepa,
BIMCAaHHAsl B MHOTOTPAaHHUK HIIM TEJIO BpaICHHUS;

BBIYHCIISATH COOTHOILIEHHS MKy TUIOIIAIIMU MTOBEPXHOCTEN M 00bEMaMU MOT0OHBIX TET;

n300paxaTh U3ydaembie (PUTYPBI, BBHITIONHATEH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHS TEI BPAICHUS;

W3BJIEKAaTh, WHTEPIPETUPOBATH U MPEOOpa3OBbIBATh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, MpeJCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX;

CBOOOHO OTIEpUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;



BBINIOJIHATH ONEPALMU HAJl BEKTOPaMU;
3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

peniaTb TEOMETPUYECKUE 3a7a4X HA BBIYUCIICHUE YIVIOB MEXKAY MPSAMBIMHU U IUIOCKOCTSAMH,
BBIYUCIICHUE PACCTOSHUM OT TOYKM J0 IUIOCKOCTH, B I€JIOM, Ha IIPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METOJ1A IIPU PELICHUY;

cBOOOJTHO OIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C JBIDKEHHEM B IPOCTPAaHCTBE, 3HATH
CBOMCTBA JIBUKCHUM;

BBIIIOJIHATH N300paKE€HUsI MHOTOTPAHHUKOM U TEJ BpallleHUs MPU MapajljeIbHOM IIEPEHOCE,
LEHTPAIbHOM CHUMMETpPUH, 3€PKaJIbHOM CHMMETPUH, IIPH IIOBOPOTE BOKPYTI  IPSMOM,
npeoOpazoBaHus OI00MS;

CTPOUTh CEYEHMs] MHOTOTPAHHHUKOB U TeJI BPAILLEHHS: CeUeHUs LWIMHApa (MapaiielbHO U
MEPIEeHIUKYIIPHO OCH), CeueHus KoHyca (IapajuleIbHOE OCHOBAHHIO U TMPOXOAsIIee uepe3
BEpIIMHY), CEUECHHUS 11apa;

HCIIOJb30BATh METOJbl TOCTPOCHHUS CEUYEHWMN: METOJ CJEN0B, METOJ BHYTPEHHETO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN IIIIOCKOCTH;

JIOKa3bIBaTh FT€OMETPUYECKUE YTBEPKIACHUS;

NPUMEHSATh TeoMeTpuueckue (akThl JJI  pPEUIeHUs CTePeOMETpPUUYECKUX  3ajad,
MIPEANOJIArarolMX HECKOJBKO IIaroB PEIICHHs, €CIIM YCIOBHMS NPUMEHEHHs 3a/JaHbl B SIBHOM H
HEesIBHOU (opme;

pemaTeh 3ajayM  Ha JI0Ka3aTeIbCTBO MAaTEMATHMYECKMX OTHOLICHWM W HaXOXICHUE
T€OMETPUYECKHUX BEJIMYUH;

IPUMEHATh NPOTrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CHCTEMBI IPHU
PEILIEHUN CTEPEOMETPUYECKUX 3a/a4;

IIPUMEHSTH IIOJIyYE€HHBIE 3HAHMS Ha IIPAKTHKE: CPAaBHUBATH, AHAJIM3UPOBATH U OLICHUBATH
peaJIbHbIE CUTyallud, IPUMEHATh M3yYEHHBIC TOHATHUS, TEOPEMBI, CBOMCTBA B IPOLIECCE MOUCKA
peleHusl MaTeMaTu4eckl cOpMyYJIMPOBaHHON NPOOIEMbI, MOJICINPOBATh PeaibHbIE CUTYAl[MH Ha
A3BIKE TEOMETPUM, MCCIEAOBATH IOCTPOCHHBIE MOJEIU C HCIHOJb30BAHHUEM TI'E€OMETPUUYECKUX
HOHATUHI U TEOpPEM, ammnapara aiareOpbl, penaTb NpakKTUYECKHE 3a/1a4M, CBSI3aHHbIE C HAX0XKJICHUEM
F€OMETPUYECKUX BEJIINYUH;

UMETb INpE/ACTaBIeHUsI 00 OCHOBHBIX 3Talax pPa3BUTUS I'€OMETPUM KaK COCTaBHOW 4acTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

PaGouasi nporpamma y4e0HOro kypca «BeposiTHOCTh U CTATHCTHKA)

[TosicHuTenbHas 3anMCKa.

VYuebublii Kkypc «BeposTHOCTP W CTaTHUCTUKa» YIIyOJIEHHOTO YpPOBHS  SIBJISETCS
IPOJOJDKEHUEM M Pa3sBUTHEM OJHOMMEHHOrO y4eOHOro Kypca yriyOJ€HHOIO YpOBHSI Ha YpOBHE
cpeaHero oOmero oOpa3oBaHMs. Y4yeOHBIM Kypc TMpeaHa3HaueH I (OopMHUpOBaHUS Yy
oOyyaromuxcs CTaTUCTMYECKOW KyJAbTYpbl M TOHMMAHUS POJM TEOPHUM BEPOSTHOCTEH Kak
MaTeMaTH4YeCKOTO MHCTPYMEHTA Ul W3Yy4eHUs CIy4allHBIX COOBITHI, BEJIMYMH U mpoleccoB. [lpu
U3yYeHHHM Kypca oO0oramaroTcs MpeacTaBiIeHHs OOy4aloluxcs O MeToJax MCCIeJOBaHus
M3MEHYMBOTO MHUPA, pa3BUBACTCSA MOHUMAHNE 3HAYMMOCTH U OOIIHOCTH MaTeMAaTHYECKUX METO/I0B
MTO3HAHUS KaK HEOThEMJIEMON YaCTU COBPEMEHHOI'O €CTECTBEHHO-HAYYHOT'O MUPOBO33pEHUSI.

Copnepxanne y4eOHOro Kypca HAlpaBJI€HO Ha 3aKpeIUICHHWE 3HaHUH, MOJydeHHBIX IpH
M3yYeHHH Kypca Ha YpOBHE OCHOBHOIO 00IIero oOpazoBaHMs, M HA Pa3BUTHE IMPEJCTABICHHUHA O
CIIyJaHbIX BEJIMYMHAX U B3aUMOCBS3AX MEXJy HUMH Ha BaXKHBIX NPHUMeEpax, CIOXKETbl KOTOPBIX
MIOYEPIIHYTHl U3 OKpYyXKaroliero mMupa. B pesynbprare y oOydaronuxcs AOKHO cHOPMHPOBATHCS



MpEJICTaBJICHHEe O HauOoJiee yYIOTPEOUTENBHBIX UM OOMMX MAaTeMaTHYECKUX MOJICISX,
MCTIOJIb3YEMBIX JUIS OTICAHUS aHTPOIIOMETPUYECKUX U AEMOTPaPHUECKIX BEINYHH, OTPEIIHOCTEH
B Pa3IMYHBIC POJia M3MEPEHMAX, TUTEIBHOCTH O€30TKAa3HOW pPabOThl TEXHHYECKHX YCTPOMCTB,
XapaKTePUCTUK MACCOBBIX SIBICHHI M MPOLIECCOB B oOIIecTBE. YUeOHbI Kypc siBiseTcs: 6a30i uist
OCBOEHHUSI BEPOATHOCTHO-CTATUCTUYECKUX METOJI0B, HEOOXOJMMBIX CHELHATIUCTaM HE TOJIbKO
MHXEHEPHBIX CIEUUAIbHOCTEH, HO TaKXe COLMAJIbHBIX U ICUXOJOTMYECKUX, IOCKOJIBKY
COBPEMEHHBIE OOIIECTBEHHbIE HAYKHM B 3HAUUTEIbHOW MeEpe HCHOJB3YIOT ammnapaT aHajliusa
00X NaHHBIX. LIeHTpanpHyI0 9acTh y4eOHOrO Kypca 3aHUMaeT 00CYXIEHUE 3aKOHA OOJBIINX
qrcen - (yHAaMEHTAIbHOTO 3aKOHA ITPHPO/IbI, MIMEIOIIETO MaTeMAaTHIECKYI0 (hopMaTH3aiuio.

B cooTBeTcTBHM ¢ yKa3zaHHBIMHM LEISIMU B CTPYKType yueOHoro Kypca «BeposiTHOCTH U
CTaTUCTHKAa» Ha YIIIYOJEHHOM YpOBHE BBIJICJIEHBl OCHOBHBIE COJIEp)KaTelbHbIE JIMHUU:
«CnydaiiHple COOBITUS 1 BEpOSATHOCTU» U «CilydaiiHble BEIMYMHBI U 3aKOH OOJIBLINX YHCEID.

[ToMUMO OCHOBHBIX JTUHUH B y4€OHBII KypC BKIIFOUEHBI 3JIEMEHTHI TEOPUH rpaoB U TEOPUN
MHO>KECTB, HEOOXOJMMbIE Ui IMOJIHOLIEHHOTO OCBOEHMSI MaTepHualia JaHHOTO y4eOHOro Kypca u
CMEXHBIX MATEMaTUYECKUX y4EOHBIX KYpPCOB.

Copepxanne nuHuM «CrydaiiHple COOBITHS U BEPOSITHOCTH» CIY)KUT OCHOBOWM st
(hopMupOBaHUS TIPEACTABICHUIN O PACTIPECIICHHH BEPOSITHOCTEH MEXy 3HAUCHUSIMH CITy9aiHBIX
BEJUYMH. BaxkHyI0 4yacTh B 3TOM coliep’KaTelbHON JTMHUHM 3aHMMAET U3ydeHHE T€OMETPUUECKOTO U
OMHOMHUAIBHOTO pacCHpeesIeHni U 3HAKOMCTBO C X HEMPEPhIBHBIMU aHAJIOTaMU - MOKa3aTelbHbIM
1 HOPMaJIbHBIM paCIpeieICHUSIMH.

Temsl, cBsI3aHHBIE C HENPEPHIBHBIMM CIIydalHBIMM BEIMYMHAMU W PACIPEICIICHUSMH,
aKIECHTUPYIOT BHHMMAHHE OOY4YalOUIMXCSl Ha ONUCAaHUM W M3Y4YEHUU CIy4alHBIX SBJIEHUH C
IIOMOINBIO HEeNpepbIBHBIX (QyHKIMH. OCHOBHOE BHHUMaHHME YIENAETCS I0Ka3aTeJbHOMY M
HOPMaJIbHOMY PacCIpPEICIICHUAM.

B ywyeGHOM Kypce mpenycMaTpuBaeTCs O3HAKOMHUTEIbHOE W3Yy4EHHME CBSI3U MEXAY
ClIyJallHBIMHM BEJIMUYMHAMU U OIIMCAHUE 3TOM CBA3U C IOMOLIBI0 KOAPPHUIHMEHTA KOPPEIALUHU U €ro
BBIOOPOYHOIO aHajI0ra. DTU IEMEHTHI COJEPIKAHUS Pa3BUBAIOT TeMy «JlHarpaMMbl paccenBaHUs,
M3YyYEHHYIO Ha YPOBHE OCHOBHOI'O 00LIEro 00pa3oBaHMsl, U BO MHOI'OM OINHPAIOTCS HA CBEIECHUS U3
KypCOB anre0pbl U T€OMETPUH.

Emé onuH 21€MeHT coleprKaHus, KOTOPBIM IPeUIaracTcss Ha O3HAaKOMUTEIBHOM YPOBHE -
[IOCJIEI0BATEIbHOCTh CIIy4alHBbIX HE3aBUCUMBIX COOBITUH, HAaCTYNAlOIIUX B €IWHHUIy BPEMEHHU.
O3HakoMJIeHME C pAacHpelesieHMeM BEpOATHOCTEH  KOJMYeCTBa TaKUX COOBITMH  HOCUT
Pa3BUBAIOLINNA XapaKTep U SBJISAETCS aKTyalbHbIM JUIl OyAyIIMX aOUTYpHEHTOB, MOCTYMAIOIIUX Ha
y4yeOHbIe CHEMAIbHOCTH, CBS3aHHBIE C OOIIECTBEHHBIMHY HayKaMU, IICUXOJIOTUEN U YIIPABICHUEM.

Obwee uucno 4acos, pekoOMeHoOO8aHHbIX Ol U3yyeHus: yuebHo2o Kypca «Beposmuocmo u
cmamucmuxay Ha yenyonreHHom yposne - 68 uacog: 6 10 knacce - 34 uaca (1 uwac 6 neoenr), 6 11
knacce - 34 uaca (1 uac 6 nedenio)

Cooeporcanue odyuenusn ¢ 10 knacce.

I'pad, cBsa3ublil rpad, nytu B rpade: nukisl U nenu. CTeneHb (BaJeHTHOCTh) BEPILUHBI.
I'pads! Ha mockocTu. JlepeBbs.

CrydaiiHple SKCIIEPUMEHTHI (OTBITHI) U CilydaiiHble COOBITHSA. DJIeMEHTapHbIE COOBITHS
(ucxonpl). BeposTHocTh ciydaiiHOro coObITHS. BIM30CTh 9acTOTBI M BEPOSTHOCTH COOBITHUH.
CrydaiiHble OTBITHI C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.

Omnepanuu HaJx COOBITUSAMU: IEepecedyeHue, OObEIUHEHHUE, MPOTHUBOIOJIOKHBIE COOBITHS.
Juarpammsl Oiinepa. @opmyiia CI0KEHUS BEPOSATHOCTEN.

YcnoBHas BEPOSATHOCTb. YMHOKEHHE BEPOSATHOCTEH. /[epeBO CIlydallHOIO 3KCIIEPUMEHTA.



dopmyna nmoaHoU BepostHocTH. Dopmyna baiieca. HezaBucumbie cOOBITHS.

bunapHblii ciaydaliHbIil ONBIT (MCHBITAaHUE), yclieX M Heynada. He3aBucumble UCHBITAHUS.
Cepusi HE3aBHCHUMBIX HCHBITAaHUH A0 mepBoro ycmexa. llepecraHoBku u (¢akropuan. Yucno
coueranuil. Tpeyronpuuk [lackans. @opmyna Ounoma HeroToHa.

Cepuss He3aBuUCHMMBIX HcnbiTanuii  bepHymnu. CnydaiiHelii BbIOOp H3  KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacmpenenenue BepositHOcTed. Jluarpamma pacmnpenerncHusl.
Onepauuy Haja ciay4aiHbIME BelWuuMHaMu. buHapHas ciydaiiHas BenuuuHa. [Ipumepst
pacnpezesnieHui, B TOM YHCIIe T€OMETPUUYECKOE U OMHOMHUAIIBHOE.

Conepxanue o0ydyenus B 11 kiacce.

CoBMmecTHOE pacrmpeelieHne JBYyX CIIydyalHbIX BenudyuH. He3aBucumbie ciaydaliHbIe
BEJIMYMHBI.

Maremaruueckoe OXXHJaHUE Clay4alHOW BenmuuuHbl  (pacnpeaeneHus). Ilpumepst
MIPUMEHEHHS] MaTEMaTHYECKOTr0 OXKUIaHMs (CTpaxoBaHUeE, JoTepes). MaTemaTHueckoe OXUAaHNe
OMHAapHOU cilyyaliHOM BeIMUYMHBL. MaTeMaTH4ecKoe OXKUIAHME CYMMBl CIIydalWHBIX BEJIUYMH.
Marematuueckoe 0OXUAaHUE TEOMETPUUECKOT0 U OMHOMUAIBLHOTO pacipeeeHui.

Jucniepcusi W CTaHAAPTHOE OTKIOHEHWE CIydalHOW BETWYHMHBI (pacrpeiesieHus ).
Jucnepcusi OWHApHOW CiydailHOW BeIMYHMHBL. MaTeMaTH4YeCKOe OXKHMJIAaHWE TPOU3BEICHUS W
JMCTIEPCUS] CYMMBI HE3aBHCHMBIX CIy4YallHBbIX BeNWYWH. Jlucmepcus W cTaHIapTHOE OTKJIOHEHHE
OMHOMHUAIBHOTO pacnpeaeneHus. Jucnepcus u cTanJapTHOE OTKIIOHEHHE

TE€OMETPUYECKOT0 PACIIPEACTICHUS.

Hepasencto UebOnimeBa. Teopema UeOnimera. Teopema beprysum. 3akoH 00NBIIMX YUCE.
Bri6opounsiii Meron uccnenoBaHuii. Beibopounsie xapakrepucTuku. OICHUBAHUE BEPOSITHOCTH
COOBITUS MO BBIOOPOYHBIM JaHHBIM. IIpoBepka NPOCTEHIIMX TUIOTE3 C MOMOIIBIO HM3YyYEHHBIX
pacnpeneneHuii.

HenpepeiBHble ciydaiinble BennuuHbl. [Ipumeppl. DyHKIUSA IIIOTHOCTH BEPOSTHOCTU
pacnpeneneHus. PaBHOMEpHOE pacnpefesieHue M €ro CBOMCTBA. 3aJaud, NIPHUBOJAINME K
[I0OKA3aTeJIbHOMY PpACHpENeICHUI0. 3aJadyd, IPUBOIAIIME K HOPMAIBHOMY pAaCHpEACICHUIO.
@OyHKIMSA IUIOTHOCTM BEPOSITHOCTU IIOKA3aTENbHOIO paclpesesieHus, (QyHKIMS IJIOTHOCTH
BEPOSITHOCTH HOPMAJBHOrO pacnpezaencHuss. DyHKIUSA IUIOTHOCTH M CBOMCTBA HOPMAaJIbHOIO
pacnpeneseHusl.

IlocnenoBaTenbHOCTh OJMHOYHBIX HE3aBHUCUMBIX COOBITHMH. 3ajaud, MOPUBOJSIIUE K
pacnpenenenuto ITyaccona.

KoBapuaruss 1Byx ciydaiiHbix BennuuH. Koadduuuent nuHeliHONH Koppessuuu.
CoBMmecTHbIE HAOMIONEHUS JABYX BEJIWYHMH. BpiOopouHblil ko3ddunment xoppensuuu. Pasnuuue
MEXAY JIMHEWHON CBSA3bI0 U IPUUMHHO-CIEACTBEHHON CBsA3blO. JIMHEHHas perpeccus, METOJ
HaMMEHBIINX KBAJPATOB.

IIpeomemnvie pezynomamel nO 0OmoenbHbIM memam yuebHoz2o Kypca «Beposmnocms u
cmamucmuxay. K xonyy 10 knacca ooyuarowuticss Hayuumcs:

cBOOOJIHO OINEpUPOBaTh MOHATUSAMU: I'pad, IUIOCKUI rpad, cBA3HBIN rpad, myTs B rpade,
LieNb, [IUKIL, JEPEBO, CTENIEHb BEPIINHBI, AEPEBO CIYyYalHOIO SKCIIEPUMEHTA;

cBOOOJTHO OMEpUpPOBATh MOHATUSAMH: CIY4YalHBI OSKCHEPUMEHT (OIBIT), CIydaiiHOe
COOBITHE, JJIEMEHTApHOE CclydailHOe cOOBITHE (PJIEMEHTApHBIM MCXOJ) CIIy4yailHOrO OIIBITa,
HAaXOJIUTh BEPOSITHOCTU COOBITHI B OTIBITaX C PABHOBO3MOYKHBIMHU AJIEMEHTAPHBIMH COOBITUSIMH;

HaxXoJuTh U (OPMYIUPOBATH COOBITHSA: TepeceyeHue, OObeAWHEHHE MAaHHBIX COOBITHH,
COOBITHE, MTPOTHBOIOJIOXKHOE JAaHHOMY, MWCIOJIb30BaTh JUarpaMMbl Oiijepa, KOOPAWHATHYIO



OpSMyIO JUISL  pEIIeHUs 3a/4ad, MOJb30BaThcs (OPMYIION CIOXKEHHS BEpPOATHOCTEH Jyis
BEPOSATHOCTEH IBYX U TPEX CIIydailHBIX COOBITHIA;

OIIEPUPOBATh  IOHATUSAMHU:  YCIOBHAsl  BEPOSTHOCTb, YMHOKCHHE  BEPOSATHOCTEM,
HE3aBUCHUMBbIE COOBITHS, IEPEBO CIIy4allHOTO 3KCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITHH C
MIOMOIIBIO TpaBUJIa YMHOKEHHUS, JEpEBa CIy4ailHOrO OIBITA, HCIOJIb30BaTh (POPMYIY MHOJIHON
BeposTHOCTH, (opMyny baiieca mpu pemieHuH 3aaad, ONPEISNATh HE3aBUCUMOCTH COOBITHUH I10
(dbopmyIe U 0 OpraHU3aINH CITy4aifHOTO AKCIIEPUMEHTA;

MPUMEHATh HW3yYCHHbIE KOMOWHATOpHbIE (OPMYNIBI Ui TIEPEUUCICHUS DIIEMEHTOB
MHO>KECTB, 2JIEMEHTaPHBIX COOBITHH CIy4aliHOTO OIbITa, PEIICHU 3a/1a4 [10 TEOPUU BEPOSITHOCTEH;

CBOOOJIHO OTEPUPOBATH MOHATUSMU: OWHAPHBIM CITydalHBINA OMBIT (MCIBITAHUE), YCIIEX U
Hey/aua, HE3aBUCUMBIC UCIIBITAHUS, CEPUS UCIIBITAHUM, HAXOIUTh BEPOSITHOCTH COOBITUIN: B CEpUU
WCIBITAHUN /0 TEPBOrO YCIEXa, B CEPUM MCNBITAHWM bepHyNIM, B OIBITE, CBS3aHHOM CO
CITy4aifHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO OMEpPUPOBATH MOHATHSAMU: CiIydyaiiHasi BEIMYMHA, paclpeJielIeHHe BepOsiTHOCTEH,
ayarpamMma pacrpezeneHusi, OMHapHas ciydaiiHas BeJIMYMHA, FeOMEeTpHuYecKoe, OMHOMHUAIbHOE
pacnpeneneHue.

Ilpeomemnvie pesynomamovl no omoenvbHbIM memam y4ebHo20 Kypca «Beposmnocms u
cmamucmuxay. K xonyy 11 knacca ooyuarowuiics Hayuumcsi.

ONEPUPOBATh MOHATHSMHU: COBMECTHOE pACIPEACIICEHHE JBYX CIy4YalHBIX BEJIWYMH,
MCI0JIb30BaTh TaOJIMIly COBMECTHOTO paclpeAesieHUs] BYX CIydallHbIX BEJIWYUH JUISI BBIACTICHUS
pacnpeneneHus Kax101 BEIMYUHBI, ONIPEIEICHUS HE3aBUCUMOCTH CIIyYaiiHbIX BEJTUYMH;

CBOOOJHO OINEpPUPOBATH MOHATUEM MATEMAaTHYECKOTO OXUAAHUSA CIy4alHOW BEJIMYUHBI
(pactpenienieHrs), NPUMEHATh CBOIMCTBA MaTEMAaTHUYECKOTO OXXKHJIAHUS TpU pEIIeHUU 3ajad,
BBIYHCIISATH MATEMATUYECKOE 0KHUITaHuEe OMHOMHAIILHOTO U TEOMETPUUECKOT0 pacIipe/ieeHHI;

CBOOOJHO OINEpPUPOBATH MOHSTUSIMU: TUCHEPCUs, CTAHIAPTHOE OTKJIOHEHHE Cly4yailHOM
BEJIMYMHBI, MPUMEHATH CBOICTBA JAUCIEPCHM CIy4allHOW BeNWYMHBI (pacrpeneieHus) Mpu
peuieHuy 3a/ay, BBIYUCIATH JUCHEPCUI0 U CTAaHAAPTHOE OTKIOHEHHE TIE€OMETPUYECKOro U
OMHOMHUAIBHOTO pacIpe/ieIeHHI;

BBIYHCIATH BBIOOPOYHBIE  XapaKTEPUCTHKUM MO JaHHOM BBIOOpKE U OICHUBATh
XapaKTEePUCTUKH T'eHePabHOM COBOKYITHOCTH TAaHHBIX MO BEIOOPOYHBIM XapaKTEPUCTUKAM.



