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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma mo MaTtematuke pa3paboTaHa Ha OCHOBE MpHKa3a MUHUCTEpCTBA 00pa30BaHUS U
Hayku P® ot 17 mas 2012 r. N 413 «O06 yrBepxkneHun (eaepaqbHOTO TOCYAapCTBEHHOTO
00pa30BaTeILHOTO CTaHAApTa CPEJAHEro O0IIero oOpazoBaHUs» (B pelakIUUd C U3MCHEHHSIMH N
732 ot 12.08.2022), dbenepanbHoii pabodeit mporpaMMbl Mo MaTtemaTuke U ¢eaepanbHOi pabodeit
IIPOrpaMMbl BOCIIUTAaHMSI, YTBEPKIEHHBIX NpuKa3oM MuHnmnpocsemenuss Poccun or 18.05.2023 N
371 «O6 yrBepxaeHuu deaepaabHO 00pa30BaTENIbHON MPOrpamMMbl  CpEHEro  OOIIero
obOpazoBanus», Pacmnopsbkenuss MunnpocBemenuss Poccun ot 30.04.2021 N P-98 "O6
yrBepxaeHun KoHmenuuu mnpenoaaBaHus oOHIe00pa30BaTENbHBIX JTUCIHHUIUIMH € yYETOM
npoeCCHOHAIFHONW HAMPABICHHOCTH TPOrpaMM CPEIHEro MpodeccHoHANbHOTr0 00pa3oBaHMUS,
peanu3yeMbIx Ha 0a3e OCHOBHOTO 001ero oopazoBanus», KoHlenmuu pa3Butus MaTeMaTu4ecKoro
obpazoBanusi B Poccuiickori @eneparun  (YTBepkIeHa pacnopsbkeHueMm  [IpaBurtenbcTBa
Poccuiickoit @enepanuu ot 24 nexabdbps 2013 r. N 2506-p), ®I'OC CIIO no npodeccun 072500.02
IOBenup (npruka3 MunuctepcTBa o0pa3oBanus U Hayku P® ot 2 aBrycra 2013 r. N 722).

[Iporpamma mo MateMaTuke Ha YPOBHE CpeIHEro oo1iero npohecCuoHaIbsHOro 00pa3oBaHus

pazpaborana Ha ocHoBe @®I'OC COO c y4y€ToM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MPEIBbSABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHIO, U TPAJULMIl poccHiicKOro o0pa3oBaHUS.
Peanuzanuss  mporpamMmbl [0 MareMaTHKe  O0ECleYMBaeT  OBJIAJCHHUE  KIIHOUYEBBIMH
KOMIIETEHIIUSIMH, COCTaBIISIOIIUMU OCHOBY TUTSE CaMOpa3BUTHSA U HEMPEPHIBHOTO
o0pa3oBaHusl, IEIOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO U TIO3HABATEILHOTO Pa3BUTHS
JTUYHOCTH O0YYarOIINXCS.

B nmporpamme mno wMmaremaTHKe YYTE€HBl HJeHM U ToJjoxeHus KoHuenmmu pa3BUTHA
MaTeMaThueckoro oopasosanus B Poccuiickoii denepanyu. B cooTBeTCTBUM € Ha3BaHMEMKOHIEIINH,
MaTeMaTH4ecKoe 00pa3oBaHUE JOJHKHO, B YAaCTHOCTH, MPEJOCTaBIATh KAXKIOMY OOydarolemycs
BO3MOXXHOCTh JOCTHKEHHSI YPOBHSI MaTE€MaTHYECKHX 3HAHWMN, HEOOXOAMMOIro JUIsl JalibHEHIIeH
YCIIEIIHOM >KM3HM B oOmectBe. MIMeHHO Ha pelleHHe 3TOM 3ajauyM HaleleHa IMporpamma Io
MaTeMaTHKe 0a30BOT0O YPOBHSI.

B snoxy nudposoit Tpanchopmanuu Bcex chep yeIoBEYECKOW AESITENbHOCTH HEBO3MOMXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOI MaTeMaTUYECKON MOATOTOBKU. YIKE B
IIKOJIE MaTEMAaTHKA CIY)KAT OTIOPHBIM MPEAMETOM ISl H3YYCHUSI CMEKHBIX JUCIUILINH, a B KU3HH
MOCIIe IIKOJBl peabHON HEOOXOIUMOCTHIO CTAHOBHUTCS HEMPEPHIBHOE 00pa3oBaHHUE, UYTO TpeOyeT
MIOJIHOIIEHHOHM 0a30B0# 00111€00pa30BaTEeIbHON MOATOTOBKH, B TOM YHUCJIE U MaTeMaTHYEeCKOW. ITO
OOyCIIOBJIEGHO Te€M, 4YTO B HAlld JHA  PacTeT  YHUCIO CHENHATbHOCTEH,  CBSI3aHHBIX C
HETIOCPEICTBEHHBIM TPHUMEHEHHEM MaTeMaTWKh: W B cdepe SKOHOMUKHA, W B OW3Hece, U B
TEXHOJIOTHYECKHUX 00JIacTsX, U 1aKe B TyMaHUTapHbIX chepax. Takum oO6pa3zom, Kpyrodydaronmxcs,
U1 KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM IPEAMETOM, CYIIECTBEHHO PACIIUPSIETCA.

[IpakTuyeckass MOJNE3HOCTh MaTeMAaTUKU OOYCJIOBJIEHAa TeM, YTO €€ MNpPEeAMETOM SIBIISIOTCS
(dbyHIaMEHTalbHbIE CTPYKTYPHl HAILEr0 MHpa: MPOCTPAHCTBEHHBbIE (OPMbI U KOJIHYECTBEHHBIE
OTHOILIEHHUS OT MPOCTEHUIINX, YCBAUBAEMBIX B HEIIOCPEACTBEHHOM OIIBITE, 1O IOCTATOUHO CJIOXKHBIX,
HEOOXOAMMBIX JJII Pa3BUTUS HAYYHBIX W TEXHOJNOTHMYECKHMX wHIed. be3 KOHKpeTHBIX
MaTeMaTHYEeCKUX 3HAHUU 3aTpyAHEHO MOHWMAaHHE NPUHIMIIOB YCTPOWCTBA U HCIIOJIb30BaHMS
COBPEMEHHOM TEXHUKH, BOCHPUATHE U  HUHTEPIpeTalusi Pa3sHOOOpa3HOM  COLMATIBHOM,
SKOHOMUYECKOH, monutudyeckoil unHdopmanuu, MaiodhdekTHBHA MOBCETHEBHAS MPAKTHUECKAS
nesTenbHOCTh. KaXk1oMy 4enoBeKy B CBOEH KU3HU HMPUXOIUTCS BBIMOIHSITH JTOCTATOYHO CIIOKHBIE
pacuéThl U COCTABIISATH HECIOXKHBIC AJTOPUTMBI, HAXOIUTh HY)XHbIE (POPMYIIBI U MPHUMEHATH HX,
BIQJICTh MPAKTHUECKUMHU MpUEMAMU TEOMETPUYECKUX HU3MEPEHUH U TOCTPOCHUN, YUTaTh
nH(pOpMalMIo, TMPEACTaBICHHYI0 B BUIY TaOmul, JIuUarpaMM u rpaukoB, KUTh B YCIOBHSX
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HEONPEeICIEHHOCTH ¥ TIOHUMAaTh BEPOSATHOCTHBIN XapaKTep CAy4yalHbIX COOBITHIA.

OAHOBpPEMEHHO € pacIlIUpeHHeM cep MPUMEHEHHUs MaTeMaTUKU B COBPEMEHHOM OOIIEeCTBE
Bcé Oosiee BaKHBIM CTAHOBUTCS MAaTEMAaTUYECKHH CTHJIb MBIIUICHUS, NPOSBISAIONIMNACT B
OIIpEACIIEHHBIX YMCTBEHHBIX HaBbIKAaX. B mpouecce u3ydeHHs: MaTEMaTHUKU B apCeHANl MPUEMOB U
METOJIOB MBIIUICHUSI 4YEJIOBEKAa E€CTECTBEHHBIM O0pa30M BKIIOYAIOTCS HMHIYKIUS U JIEAYKLHUA,
00001IeHne ¥ KOHKpETH3allMsd, aHaliu3 U CHUHTe3, KiIacCU(PHUKalus U CHCTeMaTu3alus,
abctparupoBanue u aHanoruss. OOBEKThl MaTEMAaTHYECKHX YMO3AKIIOUCHHH, NpaBUiIa UX
KOHCTPYUPOBAHHS PACKPBHIBAIOT MEXaHHU3M JIOTMYECKUX MOCTPOCHUH, CHOCOOCTBYIOT BBIPAOOTKE
yMeHHus (HOpMYIHpOBaTh, OOOCHOBBIBATH U JIOKa3bIBaTh CYXKICHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOEe MbIIUIeHHe. MartemaTtuke MNpUHAIISKUT BeAylas poib B (HOpMHUPOBAHHUU
QITOPUTMUYECKOW KOMIIOHEHTBl MBIILIJICHUS U BOCHUTAaHMM YMEHUI JIeHCTBOBATh 110
3a/laHHBIM AJITOPUTMAaM, COBEPIICHCTBOBaTh M3BECTHBIE U KOHCTPYMpPOBaTh HOBBIE. B mpornecce
peleHust 3a71a4 — OCHOBHOHM YueOHOH /AeATeNbHOCTH Ha YpOKaX MaTeMaTUKU — pa3BUBAIOTCS
TBOpYECKas U MPUKIIATHAS CTOPOHBI MBIIICHUSI.

OOyyenne wmaTemMaTHKe [Ja€T BO3MOXKHOCTH pa3BUBaTh Yy OOydYalOIIUXCS TOYHYIO,
palMoHaIbHYI0O U MH(POPMATUBHYIO peub, YMEHHE OTOMpaTh HauboJiee MOAXOASIINE SI3bIKOBBIE,
CUMBOJIMYECKHE, TpaHUuecKue CpeicTBa ISl BBIPAKEHUS CYXACHUH W HarJIAJHOTO HX
IIPEICTABICHMS.

HeoO0xoaumMbpiM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHHH SIBIISIETCS
oO11ee 3HaKOMCTBO C METO/IaMU ITO3HAHUS JIEUCTBUTEIBHOCTH, IPEICTABICHUEO MIPEIMETE U METOJIE
MaTEeMaTHKH, €r0 OTIWYMSI OT METOJIOB €CTECTBEHHBIX M I'yMaHUTApHBIX HayK, 00 OCOOEHHOCTSX
NPUMEHEHHS MAaTeMaTUKU JUIi PEIIeHHS Hay4YHbIX M MPHUKIAJHBIX 3a7ad. TakuM oOpasom,
MaTeMaTH4eckoe 00pa3oBaHNe BHOCUTCBO BKIal B hOpMUpOBaHUE OOIIEH KyIbTyphl YEIOBEKA.

H3ydeHrne MaTeMaTHKU CIOCOOCTBYET 3CTETUUYECKOMY BOCIUTAHHUIO YEJIOBEKa, TOHUMAHUIO
KpacoThbl M H3SIIECTBA MaTEMaTHYECKHX pPacCYXKJIECHUH, BOCHPUATHIO TE€OMETpUdecKux Qopm,
YCBOEHUIO UJIEM CUMMETPUHU.

IIpuopumemnvimu yenamu ooyuenus mamemamuxe Ha 6a3080M YPOGHE AGIAIOMCA:

* popMHpOBaHHE  ILIEHTPAJBbHBIX  MaTeMaTHYECKUX  MOHATUH  (UMCIO,  BEIMYHUHA,
reomeTpudeckas  Qurypa, nepeMeHHas,  BEpOSATHOCTb,  (yHKIHA), 0OECHEeUMBAIOIINX
MIPEEMCTBEHHOCTh U IEPCIIEKTUBHOCTh MATEMAaTUYECKOT0 00pa3oBaHus 00YJarOIINXCS;

* MO/IBEJICHUE OOYYaIOLIMXCS Ha JTOCTYITHOM JJISi HUX YPOBHE K OCO3HAHHIO B3aUMOCBS3H
MaTeMaTUKU U OKPY)KAIOLIEro Mupa, NMOHMMaHUE MaTeMaTHKU KakK 4acTH oOOIIed KyJbTyphbl
YeJI0BEYECTBA;

* pa3BUTHE  MHTEJUICKTYaJIbHBIX M TBOPYECKHMX  CHOCOOHOCTEH  oOydaromuxcs,
II03HABATEJILHON aKTUBHOCTHU, MCCIENOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIIEHUS, MHTEpECa K
U3Y4YCHHIO MAaTEMaTUKU;

* popmMupoBaHue (YHKIMOHAIBHOM MaTeMaTHYeCKONH T'PaMOTHOCTH: YMEHHS paclio3HaBaTh
MaTEMaTHYECKHE AaCHEeKThl B  PEAJBHBIX JKU3HEHHBIX CHUTYalUAXU NPU U3YYEHUU IPYrux
Y4eOHBIX HPEIMETOB, MPOSABICHUS 3aBHUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIMpOBaTh MX Ha
S3bIKE€ MAaTeMaTUKH M CO3JaBaTh MaTeMaTHYeCKUe MOJIENH, MPUMEHSITh OCBOEHHBIN
MaTeMaTHYECKUM  anmapar JUisl peLeHHUs] TPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay, HHTEPIIPETUPOBATh
U OLICHHUBATBIIOJIYYE€HHBIE PE3YJIBTATHI.

OCHOBHBIMU JIMHUSMHU COJAEpXKAHMS MAaTEMaTHKU SBILSIIOTCS: «Yucina M BBIYUCICHUS,
«Anrebpa» («AnreOpamveckue BBIpAXEHUS», «YpaBHEHUS W HepaBeHCTBa»), «Hauama
MaTeMaTHdeckoro aHamm3ay, «l'eomerpus» («l'eomerpuueckue (UTYpBI W HX CBOWCTBaY,
«MI3MepeHne TeOMEeTpUYECKUX BEIMYMH»), «BeposSTHOCTP M CcTAaTUCTHKa». JlaHHbIE JMHUH
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pa3BUBAIOTCS MapajjIeNibHO, KaXkJasi B COOTBETCTBUU C COOCTBEHHOW JIOTMKOM, OJHAKO HE
HE3aBUCUMO OJlHa OT JIPyroM, a B TECHOM KOHTakTe€ M B3aumojercTtBuu. Kpome s3toro, ux
OOBEANHSIET JIOTUYECKAsl COCTABJIAIONIAs], TPAIUIIMOHHO MPUCYIIas MAaTEMATHKE ¥ MPOHU3BIBAIOIIAS
BCE MaTeMaTU4YecKue Kypchl U cojaepxkarenbHble duHHH. ChopmynupoBanHoe B ®I'OC COO
TpeOoBaHUE «BNAJCHHE METOJaMHU JOKa3aTelbCTB, aIrOpUTMaMU pEIICHUs 3a1ady, YyMEHHE
dbopmMynupOBaTh OMpPEACIICHHS, aKCHOMBI M TEOPEMBbI, TPUMEHSTh MX, TMPOBOJIUTH JOKA3aTEIbHbIE
pacCyXJIeHUs B XOJIe PEIICHUs 3a7ad» OTHOCUTCS KO BCeM Y4eOHBIM Kypcam, a (opmmpoBaHHE
JIOTUYECKUX YMEHUH pacmpesensercs 10 BceM TrojaM oOydeHUs Ha YPOBHE CPETHETO OOIIEro
oOpa3zoBaHusl.

[IporpamMoii 10 MaTemMaTHKE MpeaycMaTpUBaeTCsl H3y4YeHHEe Yy4eOHOro mpeameTa
«MaremaTtuka» B paMmkKax TpEX Y4YeOHBIX KypCcoOB: «AnrebOpa M Hayajga MaTeMaTHUYECKOTO
aHanuza», «['eometpus», «BepoITHOCTb U CTATUCTUKA.

[Ipu peanmzamuu conepxkanusi yueoHoro mpeamera BYIL.0S MaremaTuka MakcuManbHas
yueOHasi Harpy3ka oOydarmuxcs cocTaBisieT - 337 dYac, U3 HHX: oOs3aTelbHas ayAUTOPHAsS
Harpyska (BKJIIOYasi MPaKTUUECKHUE 3aHITHs) - 232 4Yaca, BHEAyIUTOPHAS CAMOCTOSITeJIbHAs paboTa
ctynenToB — 105 gacos.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI
11O MATEMATHUKE

W3ydyeHne MaTeMaTWKM HANpaBlIEHO Ha JOCTH)KEHHE OOy4JaroUIMMHCS JUYHOCTHBIX,
MeTarnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbIX PE3yIbTaTOB OCBOCHHUS YUEOHOTO MPEIMETA.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbTare u3yueHuss MaTeMaTUKH y oOydaromierocs 0yayT chopMUpOBaHBI CIEIYIOIINE
JMYHOCTHBIE PE3YIbTATHI:

1) rpaxknanckoro  BocnuTaHHMs:  CHOPMHMPOBAHHOCTH  TPAXKAAHCKOH  MO3HIUHU
00y4aroIerocsi Kak akTHBHOTO U OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBA, IPEACTABICHUE O
MAaTeMaTHYEeCKUX OCHOBaX (YHKIIMOHUPOBAHHUS PpA3JIMYHBIX CTPYKTYp, SIBJICHHUH, MPOIEIYp
rpaaaHcKoro oOmiectBa (BBIOOPHI, OMPOCKI W JAPYroe), yMEHHE B3aUMOJICHCTBOBATH C
CONMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUHA C UX (bYHKL[I/I}IMI/I U HAa3HA4YCHUCM,

2) DaTPHOTHYECKOro BOCIHTAHHUSA: CHOPMUPOBAHHOCTh  POCCHICKOH  IpaskIaHCKOH
NACHTUYHOCTH, YBAXXCHHUA K IMPOIIJIOMY H HaCcTOAMICMY pOCCHﬁCKOﬁ MaTEMATHUKU,
[IEHHOCTHOE  OTHOIIEHHWE K JIOCTI)KEHUSM POCCUHCKMX MAaTEeMaTHKOB M  POCCHICKOM
MaTEeMaTUYeCKON MIKOJIbI, WCIOJIh30BAHUE AITHX JOCTIKCHHHA B JIPYTMX HAayKax, TEXHOJIOTHSX,
chepax SKOHOMHUKH;

3) yXOBHO-HPAaBCTBEHHOI0 BOCHHMTAHHS:  OCO3HAHME JyXOBHBIX  IIeHHOCTeii
poccuiickoro Hapoja, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ATHUYECKOTO IOBEIEHUS,
CBS3aHHOTO C TPAKTHYSCKUM MPHUMEHEHUEM JOCTIDKEHUN HAyKHM W JEATEIBHOCTHIO YYEHOTO,
OCO3HAHUE JIMYHOTOBKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIEro;

4)  3cTeTHYecKOro BOCIMTAHMS: SCTETHUECKOE OTHOIIEHHE K MHUpY, BKIIOYAs ICTETHKY
MaTEMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peLIeHUH, paccyxIeHui,
BOCIIPUUMYHUBOCTEK MaTEeMAaTUYECKUM aCTIEKTaM Pa3INYHBIX BUIOB HCKYCCTBA;

5) ¢usnueckoro BocnuTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHSI IPUMEHATh MAaTeMAaTUYECKUE 3HAHMS B HHTEPECAX3J0POBOTO U
6e30macHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[I0POBBIO (3J0pOBOE MUTAHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTIbIXA, pETYNIsIpHast (GU3ndecKasi aKTHBHOCTh), (PU3HUECKOE
COBEPIICHCTBOBAHUE TIPH 3aHITHIX CIIOPTUBHO-037JOPOBUTEILHOM JEATEITBHOCTRIO;

6) TpyaoBoro BocHHTAHMS: TOTOBHOCTH K TPYIY, OCO3HAHHME HEHHOCTH TPYAOJIIOOUS,
MHTEpEC K pa3uIHbIM chepaM TpodeCCHOHATBHON NEATeTFHOCTH, CBS3aHHBIM C MAaTEMaTHKOW H
e MpUIOKEHUSIMH, YMEHHME COBEpIIaTh  OCO3HAHHBIH BbIOOp Oyaymeld mpodeccuu u
peanu3oBbIBaTh ~ COOCTBEHHbBIE  JKM3HEHHBbIC  IUIAHBI, TOTOBHOCTH W  CIOCOOHOCTH K
MaTeMaTH4eCKOMy 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSKEHUM BCEH )KU3HM, TOTOBHOCTH K
aKTMBHOMY y4YacTHIO B PEIICHUH MIPAKTHUECKUX 3a/1a4 MAaTeMaTHIECKON HAIPaBICHHOCTH;

7) 3KOJOrHYecKoro BOCHHTAHHS. C)OPMHUPOBAHHOCTh AKOIOTHUECKOH KYIBTYpHI,
IIOHUMaHKHE BIIMSAHUS COLMAIBHO- SKOHOMHYECKHX IIPOLECCOB Ha COCTOSHME IPUPOJHOM U
COLIMAJILHOW CpPEeJbl, OCO3HAHUE INI00AILHOTO XapaKTepa SKOJIOIMYECKUX MpoOiieM, OpHUEeHTalus Ha
NPUMEHEHHE MaTeMaTHYECKUX 3HAHUHM s pelIeHus 3aJad B O0JIACTH OKpYKAIOMIeW Cpeasbl,
IUTAHUPOBAHME ITOCTYIIKOB M OLIEHKU UX BO3MOYKHBIX MOCJIEACTBUN JJI OKPYKAIOIIEH Cpeabl;

8) wuennocru HAY4YHOI'0 NMO3HAHMSA: c(OpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd M OOIIECTBEHHOM MPAKTHUKH,
[IOHMMaHHE MAaTeMaTHYECKOW HayKH KakK c(epbl UeI0BEUYECKOH AEATeIbHOCTH, ITANOB €€ Pa3BUTUS
W 3HAQUYMMOCTHM JJISi pPa3BUTUS LMBWIM3ALMM, OBJAJECHHUE  SI3BIKOM MaTeMaTHKH u



MaTeMaTHIeCKOMH KynLTypoﬁ KakK CpPCACTBOM IIO3HaHUA mupa, T'OTOBHOCTDb
OCYIICCTBIIATD IPOCKTHYIOU UCCICA0OBATCIILCKYIO JCATCIBbHOCTD HHAUBHUAYAJIBbHO U B I'PYIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHMS TporpaMMbl 1O MaTeMaTuke Yy oOydaromierocss OyayT
chopMUpOBaHBI MeTanpeIMeTHbIE pe3yNbTaThl, XapaKTepU3yIoIIuecs OBJIaJICHUEM
YHUBEPCAJIbHBIMM  [MO3HABATEJIbHBIMUA  JICHCTBUSMH, YHUBEPCAIbHBIMA KOMMYHUKATHUBHBIMHU
JNEUCTBUSIMU U YHUBEPCAbHBIMU PETYISITUBHBIMU JACHCTBUSMH.

Ilo3HaBaTe/ibHbIe YHHBEPCAJIbHbIEC Y4eOHbIEe AeHCTBUSA
ba3oBble j1oruveckue 1eiicTBUA:

* BBISIBJIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB, MOHATUH,
OTHOILIEHUH MEXIY TMOHATHAMHU, (DOPMYIUPOBATH OMPEACIICHUS TOHSITUH, YCTaHABIWBATH
CYIIECTBEHHBIH  TpH3HAK  KiIaccHU(HUKAMKM,  OCHOBAaHHS JIsi OOOOIICHHS W CpPAaBHEHUS,
KpUTEpPUHU IPOBOJMMOI0 aHAJIU3A;

* BOCHpUHUMATh, (GOPMYIUPOBATh M MPeoOPa3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIE U
OTpHIIaTeNbHbIE, €MUHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

* BBUIBIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTUBOPEYHSIB  (paKTax,
JNaHHBIX, HAONIOACHHUSX U  YTBEPKIACHUSIX, npeaiaraTh KPUTEPHUH JIJISl BBISIBIICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEYUH;

* JenaThb BBIBOABI C HCIIOJB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHJYKTUBHBIX
YMO3AKJIIOUEHUH, YMO3aKIIOUEHUI IO aHAJIOTHH;

* TPOBOJUTH CAMOCTOATENBHO JOKA3aTeIbCTBA MAaTEMAaTUYECKMX YTBEPKICHHM (TpsIMble M OT
MPOTUBHOTO), BBICTPAWBATh APTyYMEHTAIMIO, MPUBOJUTH TMPUMEPbl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

* BBIOMpaTh crnoco0 pelmieHust y4yeOHOM 3anayuu (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOAIINMI ¢ YYETOM CaMOCTOSITEIBHO BBIJICTICHHBIX KPUTEPHEB).

ba3zoBble uccienoBaTebCKue AeiiCTBUS.

* HCIIOJB30BaTh BOINPOCHI  Kak HCCIIeJOBATEIIHCKHM UHCTPYMEHT IMO3HAHMS,
(hopMyIIMpoBaTh BONPOCHI, (PUKCHPYIOIIHAE MPOTUBOPEUHE, MPOOIeMy, yCTaHABIMBATHUCKOMOC
U JaHHoe, (opMHpOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO TO3WIIMIO, MHEHHE; IPOBOJUTH
CaMOCTOSATEIBHO CIUIAHUPOBAHHBIA  SKCHEPUMEHT, MCCJIEIOBAHHE IO YCTAHOBJIEHUIO
OCOOCHHOCTEH MAaTeMaTHYEeCKOTO OOBEKTa, SIBJICHHS, IPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH
MG)KI[y 06’I)€KTaMI/I, SIBJICHUAMU, HpOHGCC&MI/I;

*  CaMOCTOSTENbHO (QOpPMYIHpPOBaTH OOOOILIEHUS M BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJII0/ICHHUs, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYyYEHHBIX PE3YIHTAaTOB, BHIBOJIOB U
0000111eHHI];

* IPOrHO3UPOBATH BO3MOKHOE PA3BUTHE IPOLECCA, a TAKKE BBIIABUIATH IMPEAIOIOKEHUS O €0
Pa3BUTUH B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndgopmanueii:

BBIABIIATH L[e(l)I/ILII/ITBI I/IH(bOpMaLII/II/I, JaHHBIX, H€O6XOHI/IMBIX AJi1 OTBETAa Ha BOIPOC M OJIA
peleHus 3axauu;

BbIOMpaTh  WHQOpPMAIMIO W3 ~ HMCTOYHWKOB  DPA3IMYHBIX  THIIOB, aHaJIU3UPOBATh,
CHUCTEMAaTH3UpPOBaThb M HHTEPIPETUPOBATH HMH(POpPMALUIO pPA3IMYHBIX BHUIOB M (QopM
MIPECTaBIICHUS,

CTPYKTYpUpPOBaTh HMH(OpPMAIIMIO, MPEICTaBISATh €€ B PazIUYHbIX (QopMmax, HIUTIOCTPUPOBATH
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rpaduuecku; oneHUBaTh HAAEKHOCTh WHGOPMALIMU MO CAMOCTOSTENHFHO CHOPMYIMPOBAHHBIM
KpUTEpUsIM, CHOPMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHKaTHBHBIE YHHBepCAJIbHbIE Y4eOHBbIe [eiicTBHUS:

* BOCHpUHHMMATh W (OPMYIUPOBATH CYXKIEHHS B COOTBETCTBHHM C YCIOBHSMHU M LEISIMH
O0IeHHsI, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MHUCBMEHHBIX
TEKCTax, JaBaTh IOSCHCHUS 10 XOMy pCIICHHs 3aJa4yd, KOMMEHTHPOBATh MOIYyYCHHBIH
pe3yJbTar;

* B Xole OOCYKIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMbI, IPOOIEMBI,
pemaeMoﬁ 3aa4u, BBICKA3bIBATh HJCU, HALICIICHHBLIC HA IMOUCK PCIICHUA, COIMOCTAaBJIATL CBOU
CYXKJCHHS C CYXKICHUSIMH JPYTUX yYaCTHUKOB JHAnora, OOHapyKHBaTh Pa3inuhe U CXOICTBO
MO3UIINH, B KOPPEKTHOH (popMme (HOPMYIHPOBATH PA3HOTIIACHS, CBOU BO3PaKEHHS;

° OpeaACTaBIATh PE3YJbTaTbl PEIICHHUA 3aga4dyd, OKCICPHUMCEHTA, HCCICAOBaHHA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh ¢opMar BBICTYIUICHHS € Y4YETOM 3a/4ad Mpe3eHTAlUuu M|
0COOEHHOCTEH ayTUTOPUH.

PeryasiTuBHbIe YHMBepcaJbHbIe y4eOHbIe NeHCTBHUS
Camoopranu3amnus:
COCTaBJIATh IUJIaH, AJITOPUTM pEIIEHUS 3aJaud, BBIOMpPATh CIIOCOO pelieHus ¢ Yy4ETOM
HUMEIOLUXCS. PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMeHTHpPOBaTh M KOPPEKTHPOBATH
BapHUaHThI pEIIeHUH ¢ yuéTOM HOBOI MH(pOpMAIUH.

CaMOKOHTPOJIb, SMOLIMOHAIbHbBIN HHTEJLJIEKT:

BJIa/IETh HABBIKAMU MO3HABATENHHOM PeQIEKCHUN KaK OCO3HAHHUS COBEPIIACMBIX ICHCTBUN U
MBICIIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIS
mporiecca u pe3yabTara perieHns MaTeMaTHUeCKOM 3a/1auH;

NPEIBUICTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh MpH pEUICHHH 3a7add, BHOCHUTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMIEHHBIX ONIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNbTAaTa IENIM U YCIOBUSAM, OOBSICHATH MPUUUHBI TOCTHKCHUS
WIA HEJOCTIDKCHHS  pPe3yJbTaTOB  JACATENBHOCTH, HAXOIWUTh OIMMOKY, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHUMATh M HWCHOJB30BaTh NMPEHMYIIECTBA KOMAHIHOW M WHIWBUAYAJILHOW pabOTHI MpU
pemieHMH y4eOHBIX 3ajay, TNPUHUMATH LEJIb COBMECTHOM JeSATeNbHOCTH, IUIAHUPOBATH
OpraHM3aIMi0 COBMECTHOW paboOThl, paclpenesiarTh BHABI padOT, IOroBapHBAThCs, OOCYXKAATh
MPOLIECC U pe3yNbTat padoThl, 0000IIaTh MHEHUSHECKOIBKUX JTIOCH;

y4acTBOBaTh B  TpynmoBeiXx (opmax paboTel  (0OcykneHws, OOMEH MHCHHH,
«MO3TOBBIE IITYPMBD» U HHBIE), BBITIOIHATH CBOIO YaCTh padOTHI M KOOPAWHUPOBATH CBOUICHCTBHS C
IpPYTMMH 4YJI€HAMH KOMAaHJIbI, OIEHUBATh KAaueCTBO CBOETO BKIaJa B OOMUH TMPOAYKT IIO
KpUTEpUsaM, CHOPMYIUPOBAHHBIM YUYaCTHUKAMU B3aMOJICHCTBUSI.



PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»

INOACHUTEJIbBHASA 3AIIMCKA

YueOHbIl Kypc «Auredpa ¥ Havajlla MaTeMaTHUYECKOTO aHalu3a» SBIACTCS OJIHUM U3
Haubojee 3HAYMMBIX B IMPOrpaMMe CpPEeIHEro MNpogeCcCHOHANBHOIO 00pa3oBaHUs, MOCKOJBKY,C
OJTHOW CTOPOHBI, OH OOECIeYMBAeT MHCTPYMEHTAIbHYI0 0a3y Al M3Y4eHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KypcOB, a C  Jpyrod  cTOpoHBL,  (GOPMHUPYET  JIOTUYECKOE U aOCTPAKTHOE
MBIIUICHHE OOYYaloIIUXCcs Ha YpPOBHE, HEOOXOOUMOM [ OCBOEHHUS Yy4YEOHBIX KypCOB
nH(pOpMATHKH, O0OIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax ydeOHOro Kypca «Anredpa u
Hayaja MaTeMAaTUYECKOTO aHajlu3a» O00ydYarollMecs OBJIAJEBAlOT YHHUBEPCAIbHBIM  SI3bIKOM
COBPEMEHHOU HAayKH, KOTOpast GOPMYyIUPYET CBOUAOCTHIKCHHS B MaTeMaTHIeCcKoil popme.

VY4eOHbIl Kypc anreOpbl U Haval MAaTeMaTHYEeCKOTO aHaiM3a 3aKiIaJbIBaeT OCHOBY JIJIs
YCIICITHOTO OBJIAJICHUSI 3aKOHAMH (PU3UKU, XUMUU, OUOJIOTHH, MOHUMAHUSIOCHOBHBIX
TEHJCHIMI SKOHOMHKH H 001IECTBEHHOM KU3HH, MO3BOJIIET ~ OPUEHTUPOBATHCA B
COBPCMCHHBIX III/I(i)pOBBIX HKOMIIBIOTCPHBIX TCXHOJIOTHUAX, YBCPCHHO HUCIIOJIB30BaTh ux B
MOBCETHEBHOM JKM3HU. B TOXe Bpems oOBiajgeHue aOCTPAaKTHBIMU W JIOTHYECKH CTPOTHMH
MaTeMaTUYE€CKUMU KOHCTPYKUUSIMH Pa3BUBACTYMEHUE HAXOJUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh ~MCTUHHOCTb YTBEPXKACHHS,UCIIONB30BaTh  00O0OIIEHNE U KOHKPETH3AIHIO,
abcTparupoBaHHe U aHANOTHIO, QOPMUPYET KpeaTMBHOE M KpPUTHUECKOe MblluleHne. B xone
M3ydeHust anreOpbl M Hadal MaTeMaTHYeCKOro aHaIn3a Ha YPOBHE CPETHEro OOMIero 00pa3oBaHMUS
oOydaromuecs: MOTYYarOT HOBBIA OIBIT pPEIIEHUS MNPUKIAAHBIX 3a7a4, CaMOCTOSTEIHHOTO
MOCTPOCHHUST MAaTEMaTHYECKUX MOJENe pealbHbIX CHUTyallMii M WHTEPHpETali TOTYYCHHBIX
pelIeHnu, 3HAKOMATCS C NMPUMEpaMU MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B IMPHUPOJE,HAyKe U B
HCKYCCTBC, C BBIJAIOINMMUCA MATCMATHUYCCKHMMU OTKPBITUAMU M HUX aABTOpPaMHU. YueOHbIii KypcC
anreOpbl W HAYal MaTEeMaTHYeCKOro aHanmm3a o0JalaeT 3HAYMTEIbHBIM BOCIHTATEIHHBIM
MOTEHIIMAJIOM, KOTOPBIA peamu3yeTcsi Kak depe3 yueOHBId MaTepual, CrocOOCTBYIOIIHIA
(OpMUPOBAHHUIO HAYYHOTO MHUPOBO33pPEHUS, TaK U uepe3 crneuupuKky yd4eOHOU IesITeNbHOCTH,
TpeOyroIieil caMoCTOsTeNIbHOCTH, aKKYPATHOCTH, MPOJOJKUTENIBHON KOHIIGHTPAIlM BHUMAHUS U
OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pPEe3yiIbTaT.

B ocHoBe Meromuku oOyueHHs anreOpe M HadyajlaM MaTeMaTHYECKOrO aHalHM3a JICKHT
JeSITEeTLHOCTHBIN MpUHIMI 00ydeHus. B cTpykType mporpammsl 1o anredpe W HavajaMm aHajiu3a
BBIICTISIIOTCA  CJIEAYIOIIME COZAEp)KATeIbHO-METOANYeCKUe JUHUHM: «Yucna u  BBIYHCICHUS»,
«DyHKIIUU U TpaQuKm», «YpaBHEHHSI U HEPABEHCTBa», «Hayana wmaremMaTuyeckoro
aHanu3a», «MHOKEeCTBa U JIOTHKa.

JanHblit y4eOHBIM Kypc SIBISIETCS WHTETPaTHBHBIM, IOCKOJIBKY OOBEAMHSET B cebe
COJIep)KaHWE  HECKOJIbKMX  MAaTeMaTH4YeCKUX  JUCHUUIUIMH:  anredpa,  TPUTOHOMETpUS,
MaTeMaTUYECKUM aHaiau3, Teopus MHOKecTB U apyrue. Ilo mepe Toro kak oOydarommecs
OBNIa/IeBal0OT BcE Ooyiee MIMPOKMM MaTEMaTUYECKHM amIapaTroM, Y HHUX I10CJIE0BaTEILHO
(dbopMuUpyeTCsT U COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYECKyIH0 MOJENb peasbHOI
CUTYyalluH, NPUMEHSITh 3HAHUA, MoJIydeHHbIE B y4eOHOM Kypce «Anrebpa M Hayana
MaTeMaTHUYECKOr0 aHaJIu3ay, ISl PEIIEHUs] CaMOCTOATENbHO CHOPMYITHMPOBAaHHON MAaTeMaTHYECKOM
3a/1a4M, @ 3aT€M HHTEPIPETUPOBATH NOJYUYEHHBIN pe3yJbTar.

ConeprxaTenbHO-MeToANYeCKast TUHUA «Hucna U BeIYMCICHUS» 3aBepliaeT (opMHUpPOBAHUE
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HABbIKOB HCIIOJIb30BaHUs JEUCTBUTEIBHBIX UYMCEN, KOTOpOE ObLIO HAYaTO HAa YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpeaHero obimiero oOpa3oBaHus 0c000€ BHUMAHHUE YACISCTCS
(OpPMUPOBAHHUIO TIPOYHBIX BBIYUCIUTEIHHBIX HABBIKOB, BKJIIOYAIOMIMX B CeOsl HCIIOJIIb30BaHUE
pasTUYHBIX (HOPM 3amUCH IeUCTBUTENBHOTO YHCIA, YMEHHE PAlMOHAIBLHO BBITIONHATH JEHCTBUS C
HUMH, JenaTh TPUKHUIKY, OLEHMBAaTh pe3yiapTar. OOydammuecs MOIYy4YalOT  HaBBIKU
MPUOIMKEHHBIX BBIYUCIICHUHN, BBIMOTHEHUSI JACHCTBUN C YMCIIaMH, 3allMCAHHBIMH B CTaHJAPTHOM
(dbopMe, HCIOB30BAHHUS MATEMATHICCKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BRIPAYKECHUH.

ConeprxarenbHas JTUHUSA «YpaBHEHUS u HEPaBEHCTBA» peanusyeTcsi Ha
MPOTSKEHUH BCEro OOYYEHHs Ha YpOBHE CpeJHEro oOIIero oOpa3oBaHMs, MOCKOJIBKY B KaXKIOM
paszene TporpaMMbl MPEIyCMOTPEHO pelIeHHe COOTBETCTBYIOIUX 3anad. OOyuaromuecs
OBJIAJICBAIOT PA3JIMYHBIMH METOJAAMHU DPEIICHHS IENbIX, PANHOHAJIBHBIX, HPPAIMOHAIBHBIX,
MOKA3aTeNBHBIX, JIOTAPU(PMUUECKHX W TPUTOHOMETPUYECKHX YpPABHEHUH, HEPABEHCTB M HX CHCTEM.
[lomyueHHBIE YMEHHS WCHOJB3YIOTCS TPH HCCICAOBAaHWM (YHKIUA C TOMOIIBIO0 MPOU3BOIHOM,
pelleHny TPUKIAAHBIX 3a7a4 U 3aJa4 Ha HAXOXJACHHE HAuOOJBIINX M HAUMEHBIIUX 3HAYCHUI
¢byukiuu. JlanHasi coaepxaTenbHas JIMHUS BKIOYaeT B ceds Takke (OpMUpOBaHUE YMEHUN
BBITIOJIHATH PAcUY€ThI 10 opMysaM, TpeoOpa3oBaHUs IENbIX, PAIMOHATBHBIX, UPPAMOHATBHBIX U
TPUTOHOMETPUYECKHUX BBIPAKEHUH, a TaKKe BBIPAKEHUH, COJEPKAIIUX CTETICHH W JIOTapu(MEIL.
bnarogaps wu3ydeHuro anreOpaueckoro wmaTepuaia IMPOUCXOIUT JajbHeWIiee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPaKTHOTO  MBIIIICHUS  00ydaromuxcs, (HOPMHUPYIOTCS  HAaBBIKH
JNENyKTUBHBIX  PacCyKIeHWi, pabOTbl C  CHMBOJBHBIMA  (opmMaMu,  MpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJE pPaBEHCTB W HEpPaBEHCTB. AnreOpa mpesiaraer
3¢ GEKTUBHBIE UHCTPYMEHTBI [T PEIICHHS MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aj1a4, HArJISIHO
JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKU.

CopepxatenbHo-MeTonuyeckas JUHUA «DPyHKIMH U TpadUKW» TECHO NEpPeryieTaeTcs C
JIPYTUMU JTUHUSMU Y9€OHOTO Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIIE 3a7aéT MOCIeI0BaTeIbHOCTh
M3y4YeHHUS  MaTepuana. V3yueHue  CTENEHHOW, TMOKa3aTeNbHOW, JIOTApUPMHUYECKOU |
TPUTOHOMETPUUYECKUX (PYHKIMH, UX CBOWCTB M rpaMKOB, UCIONb30BaHUE (DYHKITUHN TS pEIICHHS
3a/1a4 U3 APYruX Y4eOHBIX IPEAMETOB U PEaTbHON JKU3HHM TECHO CBA3aHO KaK C MaTeMaTHYECKHM
aHAJIU30M, TaK U C pelIeHHeM ypaBHEHHI U HepaBeHCTB. [Ipu 3Tom OosbilIoe BHUMaHUE YAeNIseTcs
(hOpMHUPOBAHHUIO YMEHUS BBIpaXaTh (POPMYJIaMH 3aBUCUMOCTH MEXKIY Pa3TMYHBIMU BETUIMHAMH,
WCCIIeoBaTh MOMy4YeHHBbIE (YHKIMH, CTPOUTh UX Tpaduku. Marepuan conepx aTeJbHOU JTUHUN
HaIleJICH Ha pa3BUTHE YMEHHMH M HABBIKOB, MO3BOJISIONIMX BHIPAXKaTh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B Pa3jMYHON (opMme: aHAIUTHUECKOU, rpaduueckoil u cioBecHoi. Ero msydenue
CIOCOOCTBYET Ppa3BUTHIO AJTOPUTMUYECKOTO MBIIIIEHUS, CIIOCOOHOCTH K OOOOIICHHIO |
KOHKpETHU3alli1, UCTOoNb30BaHui0 aHanorui. ComepxarenpHas uHus «Hagama maremartnueckoro
aHaIn3a» MO3BOJISIET CYIIECTBEHHO pPACHIMPUTh KPYyr Kak MaTEeMaTU4YeCKUX, TaK U
MPUKIAIHBIX 3a]ad, JOCTYIMHBIX OOYYarolmMMCs, Y KOTOPBIX TMOSBISETCS BO3MOXKHOCTH
UCCIeI0OBaTh U CTPOUTh Tpaduku QYHKIHA, ONpeneisiTh HMX HAWOONbIINE U HaWMEHBIINE
3HAYEHUS,BBIYUCIIATH IJIOLIAAH buryp u 00BEMBI  TeJl, HAXOAUTh CKOPOCTH U
yckopeHus nporeccoB. ConepkaTesbHasi JTUHUS OTKPHIBAET HOBBIE BO3MOXHOCTH TOCTPOCHUS
MaTEeMaTHYECKHX MOJIEeH peallbHbIX CHUTYallMil, HaXOXACHHUS HAWIY4YIIero pEIICHHUS B
MPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKHX, 3aJja4ax. 3HAKOMCTBO C OCHOBaMu
MaTeMaTUYEeCKOT0 aHAIM3a CIIOCOOCTBYET  Pa3BUTHIO a0CTPAKTHOr0,)OpMaTbHO-IOTHYECKOTO U
KpEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHI  pacrio3HaBaTh MIPOSIBIICHUS 3aKOHOB
MaTeMaTHK{ B HayKe, TEXHUKE U HUCKYCCTBE.

OOyyaromuecss y3HAIOT O BBIIAMOIIUXCS PE3yiabTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BHTHUS
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MaTeMaTHKHU KaK HayKH, U UX aBTOpax.

ConeprxatenbHO-MeToIMueckasi JIMHUs «MHOXKeCTBa W JIOTMKa» B OCHOBHOM IIOCBSIIIICHA
JJIEMEHTaM TEOPUH MHOXKECTB. TeOpeTHKO-MHOKECTBEHHBIC MPECTaBICHHS IPOHU3LIBAIOT BECH
KypcC HIKOJIbHOM MaTeMaTUKU U MpeJyiaraloT HauboJiee yHUBEPCAIbHBIN SI3bIK, 00bETUHSIONINI BCe
pazzenbl MaTeMaTHKHU U €€ MPUIOKEHUN, OHU CBA3BIBAIOT Pa3Hble MaTeMaTUUYECKUE AUCLMILIUHBI B
equHoe 1enoe. [loaToMy Ba)XHO JaTh BO3MOXKHOCTH OOydYaromIeMycsl TOHMMATh TEOPETHKO-
MHOKECTBEHHBIH S3BIK COBPEMEHHONW MaTeMAaTHKH M HCIIOJIB30BATh €r0 ISl BBIPAKEHUS CBOUX
MBICJICH.

B yuebHOM Kypce «AnreOpa M Havajla MaTeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT TaKKe
OCHOBBI MaTeMAaTHYECKOTO MOJICIUPOBAHUS, KOTOphIC TIpU3BaHBI CHOPMHUPOBATH HABBIKU
MOCTPOCHUS MOJIENIEd peajbHBIX CHUTYyallMii, HCCICAOBAaHUS OSTUX MOJEJCH C TOMOIIbIO
anmapara aiareOpbl W MaTeMaTHYeCKOro aHajn3a W WHTEPIPETAlUU MONYyYECHHBIX DPE3yJIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXKIBIA M3 Ppa3[eiOB MPOTpaMMbl, TOCKOJBKY BeCh MaTepual
yu4eOHOro Kypca UIMPOKO UCHOJB3YyeTCsl AN pellieHus MpUKIaaHbIX 3anad. [lpu pemienun
peaNbHbIX MPAKTUYECKUX 3a/a4 oOydarouyecs: pa3BUBAIOT HAOIIOAAaTEIbHOCTh, YMEHNUE HAXOAUTh
3aKOHOMEPHOCTH, abCTparupoBaThCs, MCIOIb30BAaTh AHAJIOTHUIO, 00OOMIATh M KOHKPETH3UPOBATh
npobiemy. JlesTenbHOCTh 0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 33/1a4 OpraHU3yeTCs
B IIPOLIECCE U3YUEHUS BCEX TeM y4eOHOro Kypca «Anredpa U Hayana MaTeMaTHYeCKOr0 aHATH3ay.

OO61iee yuCiIO YacoB IJIsl M3y4eHHUs y4yeOHOTo Kypca «Anredpa U Havajla MaTeMaTHYECKOTO
aHaimza» — 172 dgaca, w3 KoTOphIX 122 yaca - o0s3arenbHas ayauTopHas Harpy3ka u 50 4acos -
BHEAYJIUTOPHAS CAMOCTOsITEIbHAsI paboTa CTY/IEHTOB.

COJAEP)KAHUE OBYUYEHUA

NEPBBI KYPC OBYYEHUS

Yucaa v BIYUCICHUS

Pannonaneubpie yncia. OOBIKHOBEHHBIE M JIECATUYHBIE APOOH, IMPOLEHTHI, OECKOHEYHBIE
nepuogudeckue  Apodu.  Apudmernyeckue ~— omnepanuM  C  PalMOHAIBHBIMH  YHCJIaMH,
1peo0pa3oBaHMs YHUCIOBBIX BblpaxeHUi. [IpumeHeHue apoOeil M NPOLEHTOB [UIsl PELICHMS
MIPUKJIAHBIX 3a]1a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUM U PEAIbHOU KU3HH.

JeiicTBuTenpHble uyncia. PalyoHanpHblEe M MppalMOHANbHBIE 4YHcia. ApupMeTHueckue
orepanu C JeWCTBUTENbHBIMU uYuciaamMu. [IpubnnxEHHbIE BBIUMCICHUS, MpaBUiIa OKPYIJICHHUS,
MIPUKHJIKA U OLICHKA PE3YJIbTaTa BHIYUCIICHUI.

Crenenp ¢ mensiM mokaszareneM. CranmapTHas ¢opma 3amicH JIEHCTBHTEIBHOTO YHUCIA.
Hcnonb3oBanue  moaxoxasmieil  (opMbl  3amMCH  JICHCTBUTEIBHBIX  YHCEN JJIS PEICHHS
MIPAKTUYECKUX 3aJa4 U IIPEICTaBICHHS JTaHHBIX.

ApubdmMeTnueckuii KOpeHb HaTypaJIbHOU cTerneHH. JleHCcTBUSA ¢ apuPMETHISCCKUMH KOPHSIMH
HAaTypaJIbHON CTEICHU.

CuHyC, KOCUHYC W TaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHT€HC
YHUCJIOBOI'O apryMEHTAa.

YpaBHeHNs] M HEPABEHCTBA

ToxaecTBa u TOXxKIECTBEHHbIE TpeoOpazoBanus. [[peoObpazoBanue TPUTOHOMETPUUYECKUX
BbIpakeHU. OCHOBHBIE TPUTOHOMETpPHUYECKHE (QOpMYJIbl. YpaBHEHHE, KOPEHb YpaBHEHHS.
HepaBeHcTBO, pemieHne HepaBeHCTBA. MeToa HWHTEpBaJIOB. PemieHwe wLenbIx U JpoOHO-
palMoHaIbHBIX YPABHEHUN U HEpaBEHCTB.PelleHne nppalMoHaabHbIX YpaBHEHUM U HEPaBEHCTB.

Pewmienne TtpuroHomerpuyeckux ypaBHEHUW. lIpuMeHeHMEe ypaBHEHUH W HEPaBEHCTB K

PEIICHNI0 MaTEMaTHYECKHUX 3a/1a4 U 3a/1a4i3 Pa3InyHbIX 00J1acTell HAYKU U peabHOM JKU3HU.
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DyHKIUH U rpadpuku

@®yHKuMs, crnocodbl 3amanud QyHkuuu. ['padpuk Qynkuuu. B3aumHO oOpaTHBIEPYHKIHU.
O6nactp onpeneneHus u MHO)KECTBO 3HA4YECHMU ¢ynkuun. Hymu byHKIUH.

[IpomexxyTku 3HAKOMOCTOSHCTBA. U&THbIe M Heu€THble QyHKIuH. CTeneHHas (QyHKIUS C
HaTypaJbHBIM M IIeJbIM TOoKasateneM. EE cBoiictBa umrpaduk. CBoiicTBa U rpaduk KOpHS N-0it
CTeneHH. TpuroHoMeTpuyecKass OKPYXKHOCTb, OIpPEAEIICHHE TPUTOHOMETPUUYECKUX (DYHKUIUN
YKCJIOBOT'O apryMEHTA.

Havana MmaTeMaTH4ecKOro aHaIu3a

[locnenoBarenbHOCTH,  CIMOCOOBI  33JaHHMA  TOCJIENOBATENBHOCTEH.  MOHOTOHHBIE
MOCIIEIOBATENLHOCTH.

ApudmeTtnueckas U reoMeTpuueckas nporpeccuu. beckoneuyHo yObIBaromasreoMeTpuyecKkas
nporpeccus. Cymma OecKOHEYHO YOBIBaoIIel reoMeTpuueckoil mporpeccu. Gopmyna CI0KHBIX
poueHToB. Mcnonp3oBanne Nporpeccuu A pelieHUIpeanbHbIX 3a/1a4d IPUKIIAJHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

MHoO)kecTBO, omepauud HaJa MHoXecTBamu. Jluarpammbl Oinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOI'O ammapaTa JJisi OIMCAaHUS pealbHBIX MPOLIECCOB U SBJICHUH, MpPH
peLIeHNH 3a1a4 U3 IPYTUX yuyeOHBIX IPEAMETOB.

Onpenenenue, Teopema, CIEICTBUE, JOKA3ATEIbCTBO.

BTOPOM KYPC OBYYEHMUS

YucJia v BBIYUCTCHUS

Hatypanenble u wnenble uwucna. IlpuszHakm genumoctu  nenbix  uyucen. CreneHbp ¢
palMoHaNIBHBIM NTOKa3atesneM. CBOWCTBA CTENECHHU.

Jlorapudm uncna. JleciTHUHBIC U HATYypaJIbHBIE JIOTAPU(MBIL.

YpaBHeHHUS H HEPAaBEHCTBA

[IpeobpazoBanue BbIpakeHUH, conaepkaumux Jsorapupmel. I[IpeoOpa3oBaHue BbIpAKECHHUIA,
colepKalMX CTENEHW C palMOHAIBHBIM TNOKaszareneM. lIpumepbl TpHUrOHOMETPHUYECKHUX
HepaBeHCTB. [loka3zarenbHble ypaBHEHMsI W HepaBeHCTBa. Jlorapudmuueckue ypaBHEHHS W
HepaBeHCTBa. CHCTEMbl JIMHEMHBIX ypaBHEHHMU. PemieHue mNpukiIagHbIX 3a7ad € MOMOIIBIO
CUCTEMBI JIMHEHHBIX YypaBHEHMH. CHCTEMBI U COBOKYINHOCTH PpallMOHAIBHBIX YpPaBHEHUH U
HepaBeHCTB. [IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHUI0 MaTeMAaTUYECKUX3a1ay U
3a/1a4 U3 pa3InyHbIX 00J1aCTe HayKH U peaibHON )KU3HHU.

DOyHKUUM U TPaPUKH

Oynkius. [epuoanueckue ¢pynkuuu. [IpomexyTku MOHOTOHHOCTH (DYHKIMUA. MaKCUMyMBI
U MUHUMYMBI QyHKIMM. Hanbomnbiee 1 HauMeHblee 3HaueHHe GyHKLIMUHA TPOMEXKYTKE.

TpuronomeTrpuyeckue GyHKINUU, UX CBOWCTBA U TPAPUKH.

[loxazatenpHas u norapubmMuyueckas (QyHKIIMU, UX CBOWCTBAa M rpaduku. McmonpzoBaHue
rpaduKoB (PYHKIMIA I pEIICHUS YpaBHEHHUI 1 TUHEHHBIX CHCTEM.

UcnonszoBanue rpadukoB (yHKIMNA OIS MCCICNIOBAHUS MPOIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIXIIPEIMETOB U peaslbHON KU3HH.

Hayana mareMaTH4ecKOro aHajam3a

HenpepriBable (yHkunu. MeTon HMHTEpBaJIOB JUIsl pelieHHs HepaBeHCTB. llpousBoanas
¢bynkuuu. ['eomerprueckuii u pu3mUecKuii CMBICIT IPOU3BOTHOM.

[IpousBoaHble »rMeMEHTApHBIX (GYHKIMNA. DOpMyNnbl HAXOXKICHHS IPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (DYHKIIHIA.

[Ipumenenue MPOM3BOAHOM K HCCIEAOBaHWIO  (PyHKIMI  HAa MOHOTOHHOCTH

" OKCTPEMYMBEL. HaxomeHHe HaMOOJIBIIETO ¥ HAMMEHBIIICTO 3HAUCHHS Q)yHKHI/II/I Ha OTPE3KE.
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[IpuMeHeHne MPOU3BOIHON U1 HAXOXKIEHUS HAWIYYIIEro PEIICHUs B NPUKIIAJHBIX 3a1a4ax,
U1 ONIPEJEJIEHUs] CKOPOCTH IPOIIecca, 3aJaHHOT0 (POPMYIION MU rpauKOM.

[lepBooOpasnas. Tabnuua neppoodpa3Hbix. HTErpan, ero reoMeTpudeckuii U (Gpu3nuecKuit
cMbIci. Beruncienue unterpanano ¢popmyne Hetotona—JIeitOnuma.

INPEIMETHBIE PE3YJIBTATbBI

K xon1y o0yueHns 00y4Jaronmics MOIydUT CIeAYIONIUE TPEIMETHBIE PE3yIbTAThI:

Yuciia ¥ BEIYHCICHHA:

ONEepUPOBaTh MOHATUSMM: PALMOHAIBHOE M JEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs M
JecaTu4Has ApoOb, MPOLEHTHI, HATypaJIbHOE, 1I€JI0€ YUCIIO, UCIOIb30BATh MPU3HAKU AECITUMOCTH
LEJIBIX YHMCEJI, PA3JIOKEHHUE YHCIIa HA TIPOCThIE MHOKUTEH U1 PELICHUS 3a/1a4;

BBITIOJIHATH apH(PMETHUECKHE ONIEPALINH C PALIMOHATIBHBIMH U IEUCTBUTEIBHBIMH YU CIIAMU;

BBINOJIHATH NPUOIKEHHBIE BRIYMCICHHS, UCIIOIb3Ys MIPABUIIa OKPYIJICHUS, 1€1aTh IPUKUIKY
U OLICHKY pe3yJIbTaTa BbIUMCIICHUN;

OIEpUPOBATh MOHATHUAMH: CTENEHb C LEJIbIM II0Ka3aTeleM, CTENEHb C PalUOHAJIbHBIM
MoKazareseM, cTanaapTHas popMa 3alucu AeHCTBUTEIBLHOTO YNCIa, KOPEHb HATYpaJbHOU CTENCHH,
MCTIOJIB30BaTh TOIXOAIIYIO (POPMY 3alMCH JEHCTBUTENBHBIX YHCEN IS PEIICHHs MPaKTHYECKUX
3a/1a4 U [IPEICTaBIEHUS JaHHBIX;

OIIEpUPOBATh NMOHATHUAMU: CHHYC, KOCHHYC M TaHI'€HC NPOM3BOJIBHOTO YIJIA, UCIOJb30BaTh
3aMMch MPOU3BOJIBHOTO YIila uepe3 oOpaTHbIE TPUTOHOMETpUYECKUE (YHKIIHH;

OIepUpPOBaTh NOHATUAMU: JOrapu(m yucia, JeCATUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHNs U HEPABEHCTBA:

OIEpUPOBATh MOHATHAMH: TOKIECTBO, YPABHEHHME, HEPABEHCTBO, ILEJIOE, PAaLMOHAIBHOE,
UPPaLMOHAIILHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE;

BBITIOJIHATH npeoOpa3oBaHus TPUTOHOMETPUUECKUX BbIpaXXCHUI u peuarth
TPUTOHOMETPUYECKUE YPABHEHUS;

BBINOJIHATH MPEOOpa30BaHMs LENbIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAXXEHUH WU
pelaTh OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAJIBHBIX U UPPALIMOHAJIBHBIX YPAaBHEHNUN U HEPABEHCTB;

IIPUMEHATH yYpaBHEHHUS M HEPABCHCTBA U PEILICHUS MATEMAaTHYECKUX 3aJad W 3a7ad u3
pa3IUYHbIX 00JacTel HayKH U peabHOM KU3HH;

MOJIETIUPOBATh PEAJIbHbIE CUTYALlUU HA SI3bIKE alreOpbl, COCTABIIATh BbIPAXKEHUSI, YPAaBHEHUS,
HEpPABEHCTBA II0 YCIOBHUIO 3aaud, HCCIEAOBaTb IIOCTPOCHHBIE MOJEIU C HUCIOJIb30BAHUEM
anmapara ajreopsl;

INPUMEHATh CBOICTBA CTENEHM I PeoOpa30BaHuUs BBIPAKEHHM, ONEPHUPOBATH MOHATHAMU:
II0Ka3aTEIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIC THUIIBI IIOKA3aTEIbHBIX YPABHEHUN U
HEPABEHCTB;

BBIIIOJIHATH ~ NpeoOpa3oBaHUsl  BBIPAXKEHUH, CoOJEpXKaIluX Jiorapu(dMbl, ONEpUPOBATH
MNOHATUSMM:  JIOTAapU(PMHUUECKOE ypaBHEHHWE U HEPaBEHCTBO, pELIaTh OCHOBHBIE  THUIIBI
jorapu(pMUUECKUX YPaBHEHUIN U HEPABEHCTB;

HAaXOJIUTh PEIICHHS IPOCTENIINX TPUTOHOMETPUUECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATHSMM: CUCTEMA JIMHEHHBIX ypaBHEHUN U €€ pEeIllIeHUE, UCIOJIb30BaTh
CUCTEMY JIMHEWHBIX YpPaBHEHUN [UIsl pEIICHUs MPAKTHUYECKHX 3a/lay; HAXOAUTh PpELICHUS
IIPOCTEHNIINX CUCTEM U COBOKYITHOCTEH PALIMOHAIbHBIXYPABHEHUI U HEPABEHCTB;

MOJIETTUPOBATh pEAlIbHbIE CUTYAIllUU Ha SI3bIKE alreOpbl, COCTABIATh BhIpAXKEHUsI, YPaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBbI [0 YCIOBHMIO 3a/aud, HCCIEN0BATh IOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHUEM arIapara aareopsbl.
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DYHKIUHA U TPAPUKH:

OTIEpUPOBATH MOHATUAMH: (PYHKIUSA, CIIOCOOBI 3alaHusl (PYHKIUHU, OOJACTh OMpENETCHUs U
MHOYECTBO 3HauUeHUH QyHKIMHU, rpaduK (YHKIUH, B3AUMHO 0OpaTHbIE (DYHKIMHU;

ONIEepUPOBATH MOHATUAMU: YETHOCTh U HEYETHOCTh (PYHKIUH, HYIU (QYHKLIUH, TPOMEKYTKU
3HAaKOIIOCTOSIHCTBA;

UCIOJIb30BaTh rpaduky QYHKIHMM JUIsl pellieHus] ypaBHEHHUI;

CTPOUTh M YWTaTh rpaduKd JTHHEHHOW (YHKIMM, KBAaIPATUYHOW (PYHKIMH, CTETIEHHOM
(GYHKIINY C LIEIBIM ITOKa3aTelieM;

UCIONb30BaTh TpapuKu (GYHKUMI A7 HCCIIEOBAaHUS MPOLIECCOB M 3aBUCUMOCTEH IpH
peleHNH 3aJad U3 JPYyruxX y4eOHbIX INPEAMETOB M PealbHOM JKU3HHU, BBIpaXKaTh (opMyJIamMu
3aBUCHUMOCTHU MEX/y BEIMUYNHAMHU.

OTIEpPHPOBATH MOHATUSAMU: NIepUoANYecKast (YyHKIHS, TPOMEKYTKH MOHOTOHHOCTU (YHKIIUH,
TOYKH 3KCTpeMyMa (YHKIMH, HauOoJblllee U HauMMEHbIIee 3HauYeHUs (PyHKIMM Ha MPOMEXYTKE,
UCIOJIb30BaTh UX JUUIS UCCIIE0BaHUS (DYHKLIMH, 3aJaHHON TpapuKoM;

OINIepUPOBATh HOHATHAMMU: rpaduku IIOKa3aTeIbHOM, JorapuMUUECKOd U
TPUTOHOMETPHUECKUX (PYHKIMH, 1300paxaTh UX Ha KOOPJAUHATHON MJIOCKOCTU MUCIOJB30BATh JIsI
pelIeHns YpaBHEHUN U HEPABEHCTB;

u300pakaTh Ha  KOOPAMHATHOM  IUIOCKOCTM  rpaduKu  JUHEWHBIX  ypaBHEHUH H
HCIOJIb30BaTh UX JUISl pEIIEHUs] CUCTEMbI IMHEHHBIX YpaBHEHUIA;

UCIIOJIb30BaTh IpaUKu QYHKIMHA AJI1 UCCIIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEHN U3 IPYrux
y4€OHBIX TUCLUIUIMH.

Hauana MmaTeMaTH4ecKOro aHaIu3a:

OnepupoBaTh MOHATUAMHU: MOCIENIOBATEIbHOCTh, apU(PMeTHUYecKas M TeoMeTpUuYecKas
IIPOrPECCUHU; OINEPUPOBATh MOHIATUAMHU: OECKOHEUHO YOBIBaIOIlash IeoMeTpuyecKas Mporpeccus,
cyMMa OECKOHEYHO YOBbIBAIOILEH TIe€OMETPHUUYECKON IMPOrpeccHuu; 3aJaBaTh IOCIIEI0BATEIbHOCTH
pa3MYHBIMM CIIOCOOAMH; HCIOJIBb30BaTh CBOMCTBA IOCIIEAOBATEIBHOCTEH W MPOTpeCcCHid s
pelIeHUsIpeANIbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa.

ONIEpUPOBATH MOHATUSMU: HENpepbIBHAs (DYHKIMS, MPOU3BOAHAS (PYHKLIMH, UCIOIH30BATH
TEOMETPUUECKUIN M (PU3HUECKUI CMBICI POU3BOIHOM JIJIsl PEIICHHMS 337124,

HaXOAUTh MPOU3BOAHBIE BJIEMEHTAPHBIX (YHKIUI, BBIUUCIATH IPOU3BOIAHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKITHII;

UCTOJIb30BaTh IMPOU3BOAHYIO  JUIsl  MCCIIENOBaHUS  (YHKIMM Ha  MOHOTOHHOCTb H
9KCTPEMYMBI, IPUMEHSTh PE3Y/IbTaThl UCCIEAOBAHMS K TIOCTPOSHHIO rPaUKOB;

UCTIOJIb30BaTh MIPOU3BOJIHYIO Ui HaXO0XKJICHUS HaWIy4IIero pelieHus B
MPUKIJIAJIHBIX, B TOM YHCJI€ COLMATbHO-3KOHOMUYECKHX, 3a]1a4ax;

OTIEpPHPOBATH TMOHATUAMU: TEpPBOOOpasHass W MHTErpaj, IOHUMATh TEOMETPUYECKUH WU
¢bu3nUecKuil CMBICIT HHTETPAa;

HaXOJIUTh IE€pBOOOpPA3HbIE 3JEMEHTapHBIX (QYHKUMH, BBIUUCIATH HHTErpai no popmyie
HrroTona—JleiOnuma;

pemarth NpUKIagHbIe 3a7adyd, B TOM YHCIE COLUAIbHO-3KOHOMHYECKOIO U (PU3NYECKOTO
XapakTepa, CpeACTBaMH MaTeMaTHUYECKOIO aHAJIN3A.

MHuoxecTBa U JIOTHKA:

ONEepUpPOBaTh TMOHATHSAMU: MHOXECTBO, OINEpPAallMM HaJ MHOXECTBAaMH; HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN amnmapar AJsl ONMHMCAaHUS PeaslbHbIX

IPOLIECCOB U SIBJICHUH, IPU PELICHUM 3aJa4 U3 IPYrMX Y4eOHBIX MPEAMETOB; ONEpUPOBATH
MOHSTHUSIMU: OTIPE/IEIIEHUE, TEOPEMA, CIIEJICTBUE, JOKA3aTEIbCTBO.
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dopmupyemble KOMIIETEHIIHT

Bemyckank, ocBouBmmii [IIIKPC, pomkeH o0namate OOMMMH — KOMIETCHIIHSIMH,
BKJTIOUAIOIIUMU B c€0s1 CTOCOOHOCTH:

OK 1. IloHuMaTh CyIIHOCTH U COIMANBHYIO 3HAYUMOCTD Oyayieit mpodeccuu, mposiBIAThH K
HEW yCTOWYHMBBIA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO ACSATEIBLHOCTH, MUCXOAS W3 IIEIM M CIOCOOOB €e
JTOCTHOKEHHUS, ONIPECIICHHBIX PYKOBOAUTEIIEM.

OK 3. Amnanm3upoBaTh palOuyl0 CHTYyalMIO, OCYIIECTBISATh TEKYIIMH M HWTOTOBBIN
KOHTpPOJIb, OLIGHKY M KOPPEKIHI0 COOCTBEHHOW JEATEeIbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOEH pabOTHI.

OK 4. OcymiecTBisATh MOUCK HHPOpPMAIIH, HEOOXOAUMOH IS 3(h(HEKTHBHOTO BBITIOJIHCHUS
npodeCCHOHANBHBIX 3a/a4.

OK 5. Hcnonw3oBarh  MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTMH B
npodeccuoHaNbHOM 1eATeTbHOCTH.

OK 6. PabGorate B koMaHne, 3Q¢deKTHBHO OOMATHCA C KOJUIETaMH, PYKOBOICTBOM,
KJIINCHTAMH.

Boemyckuuk,  ocBouBmmi  [IIIKPC, nmomxen  obmagate  mpodeccHOHaTbHBIMU
KOMIIETEHIIUSIMU, COOTBETCTBYIOIIMMH BUAAM JESATEIbHOCTH:

[ToaroroBka MaTepuaaoB, MHCTPYMEHTA, 000pYyAOBaHUs, pabovero MecTa JAJisi U3TOTOBICHUS
XyI0)KECTBEHHBIX U3JICNIUN U3 METaJlIa.

I[IK 1.1. OrmeHuBaTh KadyecTBO MATEPUATIOB, NPEIHA3HAYCHHBIX JJISI H3TOTOBJICHUS
METAJUTMYECKUX XYI0KECTBEHHBIX U3CIIHM.

[1K 1.2. ITpoBepsITh UCIIPAaBHOCTH HHCTPYMEHTOB U 000PYIOBaHUSI.

BrinosnHeHre TEXHOJIOTMYECKHX oIepanuil nmo oopadoTKe METayuioB, CIUIABOB C Y4YETOM
TPAIUITMOHHBIX METOJIOB M3TOTOBJICHUS XYI0KECTBCHHBIX H3JICITHI.

[1K 2.1. BBIOAHATE 3CKU3 U3rOTABIMBAEMOI0 U3/1EIH.
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TEMATHYECKOE IINTAHUPOBAHUE

HaunmenoBanue pa3zaesa Conepxanue yueOHOro marepuaJia (0CHOBHOe M NPodeccHOHAIBHO- O0bém | @opmupyembie
(TeMbI) Kypca OpPMEHTHPOBaHHOE), 1a00pPaTOPHbIE M NPAKTHYECKHE 3aHATHS, NPUKJIAHOH 42COB KOMIIeTCeHIIHH
MOAYJIb (IIPH HAJIMYMH)
1 2 3 4
MEPBBI KYPC OBYUEHMUS 48/20
MHoOkecTBa pariMOHAIBHBIX MHOXeCTBO, OTieparii Hal MHOXKeCcTBaMH. ParonansHbie uncina. OOBIKHOBEHHBIE U 10/4 OK 1
¥ ICHCTBHTCIBHBIX UHCEI. JECSITUYHBIE JPOOU, IPOLIEHTHI, 0ECKOHEYHbIE TIEPUOTUUECKUE IPOOH. OK 2 OK 3

Apudmernueckue onepanunc IeiHCTBUTEIFHBIMU U PAllMOHATIBLHBIMH YUCIIAMHU,

PanmonaneHble ypaBHEHUSA . N OK4 OK 5
npeoOpa3oBaHUs YUCIOBBIX BbIpaxkeHuil. [leficTBUTeNbHbIE, pallMOHAIbHBIC U

1 HECPABCHCTBA. HppanroHalbHbIe Ynciia. ToXIeCcTBa U TOXKIECTBEHHBIC MPEe0Opa3oBaHUsI. OK 6 IIK 1.2
VYpaBHeHue, kopeHbypaBHeHUs. HepaBeHCTBO, perieHne HepaBeHcTBa. MeTos
MHTEpBaIOB. Pemienue nenbix 1 1poOHO - pallMOHAIbHBIX YpaBHEHUN HHEPABEHCTB.
CamocrosrenbHas paborta: Paboma co cnpagouHou aumepamypou no meme
«lIpusnaxu oenumocmu uuceny. Juazpammor dinepa—Benna. Ilpumenenue opobeti u
npoYenmos 01 peueHusi NPUKIAOHBIX 3a0ay U3 pa3iuyHblX Ompaciel 3HaHuil
u peanvrot scusHu. Ilpubausicénnvle 8bluUcIeHUs], NPABUNAOKPY2IeHUS, NPUKUOKA U
oyenka pezyromama evruucienul. Ilpeobpasoeanus 4ucio8bix 8blpadiceHull, peueHue
VPasHeHuil U HepageHCma.

DyHKLIA 1 TpaduKH. Oyukuusa, crnocoObl 3anaHus QyHkuumu. BzaumuHo oOpatnbeie ¢yHkuuu. ['padux 412 OK 2 OK 3
¢ynkuuu. O6nacTh onpeseneHust 1 MHOXecTBO3HaueHui Gpyakiun. Hymu ¢pyHkuuu.

Crenens € LETBIM TTOKa3aTelleM " N OK 4 OK5
[TpomexxyTku 3HakonocTossHCTBa. UETHBIE M HeUETHBIE (QyHKUUU. CTENeHb ¢ eIbIM

OK 6 TIK 2.1.

nokaszareneM. CTaHgapTHast ¢opma 3amucu JAeWCTBUTENbHOro uucia. CreneHHas
(GyHKLUS C HATypalbHBIM U LIEJIbIM MToKa3aTeneM. E€ cBolicTBa urpagux.
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHHE

(conep:kaHMe NPHUKJIATHOTO MOXYJIST)

Hcnonb3oBaHue NOAXOAsIeH (OPMBI 3aTIMCH AEHCTBUTEIBHBIX YUCEI ISl pEIICHUS
MPAaKTUYECKHX 3a/1a4 U MPE/ICTaBICHUS JaHHbIX.
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CaMocTosTeIbHAS pa60Ta: npeo6pa306aHue cmeneneli ¢ yenvim nokasameyem.

ApudmeTrnueckuii KOpeHb Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus 12/6 | OK2 OK3

N—0if CTEICHIL ¢ apu(MeTHYECKUMU KOPHSMHU N—oiicTeneHu. Pemenue nppaunoHanbHbIX YpaBHEHHHA OK 4 OK 5
1 HepaBeHCTB. CBoiCcTBa U rpadK KOpHS N-OHCTEIICHH

HppanroHaneHbIe ypaBHEHUS U . OK61IIK 1.2
CamocrosTenbHas paboTa: npeoopazosanue uppayuoHaIbHbIX 8bipaxcerull. Pewenue

HEpaBCHCTBA OCHOBHBIX MUNO8 UPPAYUOHATLHBIX YpasHeHull u Hepasencms. llocmpoenue u
umenue epaghuxos KopHs N-oticmenexu.

DOPMYJTBI TPHTOHOMETPHH. CuHyc, KOCUHYC U TAaHT€HC YHCIOBOTOAPTYMEHTA. APKCHUHYC, apKKOCHHYC U 18/6 | OK2 OK 3

TpuroHoMeTpHyeckue ypapHenus | APKTAHTEHC ACIOBOTO apI‘yMer{Ta.TpI/IFOHOMeTpI/I‘-ICCKaSI OKpYXHOCTb, OTIpe/IeTICHHIE OK 4 OK 5
TPUTOHOMETPHUECKUX (YHKIIHIA YUCIOBOTO apryMEHTA.

OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI. OK 6 IIK 2.1
CamocrosrtenbHas pabora: [Ipeobpazosanie mpuecoHOMempuiecKux eblpaiceHuil.
Pewenue mpuconomempuyecxkux ypagneHnuii

TocIIe 10BATEIBHOCTH [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSI ITOC/Ie0BaTeIbHOCTEH. MOHOTOHHBIE 412 OK 1
MOCTIeIOBATEIILHOCTH. ApupMeTHIeCKasi U TeOMETPHUECKas TIPOTPECCHUH.

1 rporpecchi beckoneuno yowiBatomasreomerpuaeckas mporpeccusi. Cymma 6€CKOHEUHO OK2 OK3
yObIBaro1eil reoMeTprudeckoit nporpeccun. @opmMysa CI0KHBIX MPOLEHTOB. OK 4 OK'5
IpodeccnonaIbHO-OPUEHTHPOBAHHOE COlEP:KAHUE OK 6
(comep:xaHne NPUKJIATHOTO MOYJIA)

HMcrionb30BaHue MPOTPECCHH IS PEIICHHS PEabHBIX 3a7ad MPUKIIaHOTO XapaKTepa
CaMocTrodarenbHas pabora: Buinoainenue 0oMauHux npaKmuyeckux 3a0anuii no
JIEKYUOHHOMY KYPCY; NOO20MOBKAUHPOPMAYUOHHBIX COOOUeHUT

BTOPOH KYPC OBYUEHMUS 74/30

Crenenb ¢ palMoHaTbHBIM CrerneHb ¢ panMoHaNBHBIM MoKasareneM. CoiicTa crenenu. [IpeobpasoBanue 12/4 | OK1 OK?2

TTIOKA3aTCICM. BBIPOKEHHH, COJIEPIKAIIMX PAIHOHAIBHBIC CTeTeHH. [loKa3aTenbHbIe YPaBHEHHAH OK 3 OK 4

TTokasatenbHas GyHKIHSA. HepaBeHcTBa. [lokasaTenbHas QyHKLUS, €& cBOMcTBau rpaduk

[Toka3aTenbHble ypaBHEHUS CaMOCTOSTeIbHAS PABOTa: OK'5 OK6

1 HCPABCHCTBA Pewenue nokazamenvnolx ypagHenuil u HepaseHcme.

Jlorapudmuteckas GyHKIHS. Jlorapudm uucna. JlecsiTnaHbien HaTypalbHBIE JIOTAPU(PMBI. 12/4 | OK1

[Ipeobpa3oBanue BbIpaKEHUH,COAEPKALIMX JOrapu(PMBbI.
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Jlorapudmuueckue ypaBHEHUS U

Jlorapudmuueckue ypaBHEHUsS] 1 HEPABEHCTBA.

OK2 OK3

HEPABEHCTBA Jlorapudmuueckas QyHkIus, €€ cBoicTBa U rpaduk

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE OK4 OK3

(conep:xxkanme npukJaaaHoro moayJs) [Ipumenenue norapudma. Jlorapudpmuueckas OK 6

cIupajb B IpUpoje, €€ MaTeMaTUYECKHUEe CBOWCTBA

CamocrosTenbHas pabora:

IIpeobpazosanue gvipadicerull, cooepircaumux 102apu@dmol

Pewenue nocapugmuueckux ypasnenuti u nepagencms.
Tpuronomerpuueckue GyHKIUU Tpuronomerpudeckue GyHKIUHN, UXCBOMCTBA U IpaUKH. 7/2 OK?2 OK 3
U UX TpaduKH. IIpumepsl TPUTOHOMETPUUECKUXHEPABEHCTB. B
Tpuronomerpuueckue IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEP:KAHUE OK4 OK5
HEpPaBEHCTBA (comep:xaHne NPUKJIATHOr0 MoayJisA) Mcrnonb30BaHHE CBOMCTB OK6 1IK2.1

TPUTOHOMETPHUYECKUX (YHKINH B Mpo(hecCHOHaNBHBIX 3a1adax

CaMocTtosTenbpHas pabora:

Ananusz u cpagnenue 2paguxko8 mpueoHOMempuiecKux QyHKyu.

Pewenue npocmetiwuux mpueconomempuueckux HepaseHcms.
[Tpou3BoHas. Henpepsisrbie GpyHKIMU. METOI MHTEPBAIIOB /ISl PEIIEHUS HEPABEHCTB. 1715 | OK 1
[IpuMeHeHHE [POM3BOIHOI [MpowsBogHas Gpynkiuu. ['eomerpuuecknii 1 GU3NIECKUICMBICIT IIPOU3BOIHOM. OK OK3

[IpousBoaHbie r1eMeHTapHbIX QyHKIMNA. [Ipon3BogHAs CyMMBI, IPOU3BEACHMUSI, OK 4 OK 5

yactHOro GpyHKImi. [TpuMeHeHne npon3BoAHOM K Mccae10BaHUIO QYHKIUI

OK6 IIK 1.1

HA MOHOTOHHOCTB M 9KCTpeMyMbl. HaxoxieHue HanbopIiero

Y HAMMEHBIIET0 3HAaUeHUs (PYHKIIUU Ha OTPE3KE.
IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/leP:KaAHUE

(comep:kaHue MPUKJIAAHOrO MoayJisi) HaxoxIeHrne onTuMaabHOTO pe3yabTaTa ¢
MTOMOIIHIO TIPOU3BOAHON B MPAKTHUYECKUX 3a7a9ax

CamocrosrenbHas pabora: /Ipumenenue npou3go0Hot 05l HAXO0HCOEHUS HAUYUULE2O

peueHust 8 NPUKIAOHBIX 3a0ayax, 0is onpeoeienusi CKOpocmu npoyecca,3a0aHH020
Gopmynou unu epaghuxom. Coobwenus no meme «Mcmopus pazgumus
MamemMamuyecKo20 aHaIu3ay

19




WuTterpan u ero npuMeHeHuUs [TepBooGpasnas. Tabnuia neppoobpasHbIx. MHTErpa, reoMeTpUIeCcKuit 8/4 | OK1
u ¢puzndeckuii cmpics uHTerpana. ®opmyna Hetorona—Jleitoaua. OK?2 OK?3
CamocrostensHas pabora: BeiuucieHue unmeepana no popmyreHvromona—J/letionuya OK 6 TIK 2.1
Cucrembl ypaBHEHUM CucTteMbl TUHEWHBIX YpaBHEHHUH. CHCTEMBI 1 COBOKYITHOCTH LIEJIBIX, PAIUOHATBHBIX, 8/4 OK 1
UppaIMOHAIILHBIX, TTOKA3aTEIIbHBIX, JTOrapUPMHUUECKUXYPABHEHHI U HEPABEHCTB. OK 2 OK 3
Hcnonp3oBanue rpadukoB yHKITUAIIS pelieHUsT YPABHEHUH U CUCTEM. OK 4 OK 5
I[IpodeccnoHaAIbHO-OPUEHTHPOBAHHOE COAEPKAHUE
(comep:kaHue NMPUKJIATHOTO MOIY/JIs1) OK 6
Pewenue npuknaousix 3a0au ¢ NOMOWbIO CUCTNEMbl TUHEUHBIXYPABHEHU. _
Ipumenenue ypasneruil, Cucmemu HEPAGEHCME K PEULEHUIO MAMEeMAmMu4eckKux 3a0ay
U 3404y U3 pasiudHblx 001acmell HAyKU U PeaibHOU HCUSHUL.
CamocrosTenpHas paboTa: peuleHue cucmem ypagHeHul
HatypasnbHble 1 1iensle yncna IIpu3HaKy 1E€ITUMOCTH LIEIIBIX YUCE. 2/1 OK2 OK3
Cam-s pabota: Hamypanvhvie u yenvie 4ucia 8 3a0a4ax u3 peaibHOu HCUHU. OK 4 OK 5
[ToBTOpeHwue, 0600IICHHE, OcHOBHbIE MOHATHUS Kypca anreOpbli Hayall MaTeMaTUYeCKOro aHannu3a, 00001eHne 8/6 OK2 OK3
CUCTeMAaTH3aIIHsI 3HAHHHA Y CHCTEMAaTH3alns 3HAaHHH. OK 5
CaMocTosTenbHas padbora:
Pewenue 3a0ay na noemopenue u 3akpeniienue mamepuanda.
BCETI'O: | 122/50
(172)
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PABOYASA ITIPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS

IHOACHUTEJIBHASA 3AIINCKA

BaxnocTh y4eOHOro Kypca reoMeTpuu OOYCIIOBIIEHA IPAKTHYECKOU 3HAYUMOCTBIO
MeTanpeIMeTHBIX U MPEJAMETHBIX PEe3yIbTaTOB OOYYEHUS T€OMETPUU B  HAIIPABICHUH
JUYHOCTHOTO  Pa3BUTHS oOOydarommxcsi, (GopMupoBaHus (YHKIMOHATBHOW MaTeMaTHYeCKON
IPaMOTHOCTH, M3y4€HUS APYTUX Yy4eOHBIX TUCHUIUIMH. Pa3Butue y oOyuaromuxcsnpaBUIbHBIX
IIPEICTABICHUI O CYIHOCTH M HPOMCXOXKJIEHUU I€OMETPUYECKUXAaOCTpaKLUNA, COOTHOIIECHUN
peabHOrO Y UJEAIIBHOTIO, XapakTepe  OTPaKEHUs MAaTEMaTUYECKOW HAyKOW SIBIICHUM U
IIPOLIECCOB PEAJIBHOTO MHpa, MECTE TIE€OMETPUM B CHCTEME HAayK M POJM MaTeMaTU4eCKOIro
MOJIETUPOBAaHUS B HAyYHOM IIO3HAHUU U B MPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHs O0YYAIOIIUXCS, a TAKXKE€ KAaueCTB MBIIUICHUS, HEOOXOMUMBIX AJI aJanTalud B
COBpeMEHHOM oOmiecTBe. ['eomeTpusi SBISETCS OJHMM U3 0a30BBIX NPEIMETOB, TaK Kak
o0ecrieynBaeT BO3MOXKHOCTh HM3y4YeHMs KakK IMCLUUIUIMH €CTECTBEHHO-HAYYHOH HAIlpaBICHHOCTH,
TaK ¥ TyMaHUTapHOM.

Jlornueckoe MblieHHe, (GopMUpyeMoe HpH H3YyYEHHH OO0Yy4arolMMHCS MOHATUHHBIX
OCHOB TEOMETPHM M TIOCTPOCHHMU LIETIOYKM JIOTHUECKUX YTBEPXKACHUH B XOJE pelIeHHs
TreOMETPUUYECKUX 3aJay, YMEHHME BBUIBUTaTb M OMNPOBEpPraTb TI'MIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIL3YIOTCS MPU PEIICHUH 33724 €CTeCTBEHHO-HAYYHOTO ITUKJIa,B YACTHOCTHU U3 Kypca QU3HUKH.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JACTSIX
JesITEeTPHOCTH dYenoBeka. OpueHTalusi YesioBeKa BO BPEMEHH M TPOCTPAHCTBE — HEOOXOAMMOE
YCJIOBHE €r0 COIMAIBHOTO OBITHS, (JOpMa OTPAXKEHHS OKPYKAIOIIEr0 MUpPA, YCIOBHE YCHEIIHOTO
MO3HAHUS U aKTUBHOTO MPeoO0pa3oBaHusl NEeHCTBUTENbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMU
oOpa3amMu 00beIUHSET pa3Hble BHUIbI Yy4eOHOM W  TPYHOBOM  JESATENBbHOCTH,  SBIAETCS
OJIHUM U3 TNPO(ECCHOHATIBHO Ba)KHBIX KayecTB, MOITOMY aKTyalbHa 3adada (HOpPMUPOBAHUS y
o0y4aromuxcs MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIIUICHUS —
CYLIECTBEHHOI'O KOMIIOHEHTa B IIOATOTOBKE K IIPAKTHMUECKOM JAESITEIbHOCTH 110 MHOTMM
HaTPaBIICHUSIM.

Llens ocBOCHMS TTporpamMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE OOyUCHUS —
o0meoOpazoBaTelbHOE U OOIIEKYIBTYpPHOE pa3BUTHE OOYYArONIMXCS dYepe3 oOecredeHue
BO3MO)XHOCTH TPUOOPETEHHUS] U HCIOJIb30BaHUS CHCTEMAaTHYECKHMX T€OMETPUYECKUX 3HAHUU H
JeHCcTBUH, CrIeMU(PUUHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPOAOJDKEHHsT 00pa3oBaHUs MO
CHEIMAIHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIH30BAHUEM T€OMETPHUH.

[lpuoputeTHBIMM 3alaYaMM  OCBOGHHS YyueOHOro kypca «['‘eomerpun» Ha 6a30BOM
YPOBHE SIBJISIFOTCSI:

(bopMHpOBaHUE MIPEAICTABICHUS O TEOMETPHUU KaK YaCTH MUPOBOH KYJIBTYpPhI U OCO3HAHUE €&
B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM,;

dbopMUpOBaHHE TMPEACTAaBICHUS O MHOTOIpAaHHUKAaX M TejJaX BpalleHUs Kak o
BOKHEHIINX MaTEMaTUYECKUX MOJEJSIX, MO3BOJISIOUIMX OINUCHIBATh U M3y4yaTh pa3HbIE SBICHUS
OKpY’KaloIIero MUpa;

dbopMupoBaHHE yMEHHS paclo3HaBaTh Ha YepTekaxX, MOJEISAX U B pEalbHOM MHUPE
MHOTOTPAaHHUKM U TeJa BpAILICHUS; OBJIAJIEHUE METOJaMHU pELIEHUs 3aJady Ha IMOCTPOCHHUS Ha
1300pakeHUsIX TPOCTPAHCTBEHHBIX (QUTYD;

dbopmupoBanue YMEHHUS OTIEpUPOBATH OCHOBHBIMH MOHITUSIMH O
MHOTOTpaHHHUKAaX U TeJIaX BPALICHUs] U UX OCHOBHBIMHU CBOWCTBAMU;
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OBJIAJICHUE AQJITOPUTMAMH DELICHUS OCHOBHBIX THIOB 337134, (OPMHUPOBAHHE YMEHUS
MIPOBOJIUTH HECIIOKHBIE JTOKA3aTEeIbHBIE PACCYKICHHS B XOJI€ PEIICHUS CTEPEOMETPUUYECKHX 3a/1au
1 33/1a4 C IPAKTUYECKUM COJIEPKaHHEM;

pa3BUTHE  MHTEIUICKTYaJbHBIX M TBOPYECKMX  CIOCOOHOCTEH  0Oydarommxcs,
MO03HABATEIBHOM aKTUBHOCTH, UCCIIEOBATEIBCKIX YMEHHNA, KpUTUYHOCTH MBILIUICHUS;

dopMupoBaHne (GYHKIHMOHAIBHOM TI'PAaMOTHOCTH, PEJIECBAHTHOM TI'COMETPHM: YMEHHUE
pacro3HaBaTh MPOSBICHHUS T€OMETPHUECKUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBIX
KM3HCHHBIX CUTYAIMSIX U TPH U3YYEHUH APYTrUX YUeOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH
U 3aKOHOMEPHOCTEW, (HOpMyIHpOBaTh MX Ha S3bIKE T'€OMETPUH M CO3[aBaTh I'€OMETPUYECKHUE
MOJIENT, TPHUMEHATh OCBOCHHBIH TE€OMETPHUYECKHH  ammapar Uil pPelIeHHs MpPaKTHKO-
OPHMEHTHPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATh M OLIEHHBATH IOJYYCHHBIEPE3YIIbTATHL.

OTIUYUTENEHOW OCOOCHHOCTBIO MPOTPAaMMBI IO TEOMETPUH SBISIETCSl BKIIOYCHHE B KypC
CTEpEOMETPUU B Hauyaje €ro M3y4yeHHs 3a/ay, pelIaeMbIX Ha YPOBHE HHTYHUTHBHOTO IMO3HAHMUS,
U ompenenéHHbIM 00pa30oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOT0 U MPOCTPAHCTBEHHOI'O MBILIUICHUS, CTUMYJIHPYET  NPOTEKAaHWE  WHTYUTHBHBIX
MPOLIECCOB, MOTHBUPYETK JajJbHEHIIEeMy H3ydSHHUIO TIPEIMETA.

[lpeamourennie oOTHAETCS HAMIATHO-KOHCTPYKTHBHOMY METOAy OOydYeHHs, TO €cTh
TEOPETHYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTb NPEIMETHO- NPAKTUYECKON
NeSITETbHOCTH. Pa3BuTHe  NPOCTPAHCTBEHHBIX  NPEACTAaBICHUHY OOydaromMxcsi B Kypce
CTEPEOMETPUHU TIPOBOJIUTCS 3a CUET pemIeHMs 3aJadHa CO3JaHHEe IMPOCTPAHCTBEHHBIX 00Pa30B
3aJ]a4y Ha OTIEPUPOBAHME MIPOCTPAHCTBEHHBIMH oOpasamu. Co3manume o0pa3a MPOBOAMTCS C
OIOPOM Ha HAaIIAAHOCTh, A ONEPHUPOBAHHE O0Pa30M — B YCIOBHSAX OTBJICYEHUS OT HATJLITHOCTH,
MBICJICHHOTO U3MEHEHHS €TI0 HCXOJHOTO COIeP KaHusl.

OCHOBHBIMH ~ COZIEpP)KATENIbHBIMU JIMHUAMU y4eOHOro Kypca «['eoMeTpus» sIBIISIOTCS:
«MHororpanaukn», «[IpsMple u IUIOCKOCTHB HpocTpaHCcTBe», «Tenma BpameHus», «BeKTopsbl
¥ KOOPJMHATHI B TPOCTPAHCTBEY.

Ob6mee umcino wyacoB yueOHoro kypca «l'eomerpusi» — 112 gacoB, U3 KOTOPBIX 75 4acoB -

o0si3aTenbHas ayAMTOpHAs Harpy3ka M 37 4acoB - BHEAayIUTOpPHas CaMOCTOsITeJbHas paboTa
CTYIECHTOB.
COJEPKXAHUE OBYYEHMUS
MNEPBBIA KYPC OBYUEHUSA

IIpsiMble 1 IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INOCKOCTh, TpocTpaHcTBO. [ToHsTHE 00
AKCOMAaTHUYECKOM IMOCTPOCHUH CTEPEOMETPUH: AaKCUOMBI CTEPEOMETPUM U CJICICTBUS U3 HUX.

B3auMHoe pacnosnokeHue MNpsIMBIX B MPOCTPAHCTBE: MEPECEKAOUIUECs, MapajuleIbHbIE U
CKpeluBatonuecss mpsiMple. [lapamnenbHOCTP TPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE:
IapajuleNIbHbIE MPSAMBIE B IPOCTPAHCTBE, MAPAIUIEIBHOCTD TPEX MPSIMBIX, HapAJJIEIBHOCTD IIPAMOMN
M TUIOCKOCTH. YTIIBI C COHAITPaBJICHHBIMUA CTOPOHAMHU, YI'OJI MCXKAY IMNPAMBIMU B IIPOCTPAHCTBC.
[TapannenpHOCTh MIOCKOCTEN: MapajulelIbHbIE IJIOCKOCTH, CBOMCTBA IMAapaUIEIbHBIX IJIOCKOCTEMH.
[IpocTeiimue npocTpaHCTBEHHBIE (QUIYpHl Ha IUIOCKOCTU: TETpadlp, KyO, Mapaiiesenumne],
MOCTPOEHUE CEUCHUI.

HepHeHJII/IKYJ'ISIpHOCTB pr[MOfI )51 TIJIOCKOCTH: NEPNCHAUKYIIAPHBIC TIPAMBIC B
MMPOCTPAHCTBC, MMpAMBIC napauiCJIbHBIC u NEPHCHAUKYJIAPHBIC K IIJIOCKOCTH, IpU3HAK

NEPpUNCHAUKYIIAPHOCTHU HpﬂMOfI " IUIOCKOCTH, TCOpEMaA O HpﬂMOfI HepHCHI[HKYHﬂpHOﬁ IIJIOCKOCTH.
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VYriabel B IpOCTPAHCTBE: YroJl MEXAY MPSMOM U IUIOCKOCTBIO, JBYIPaHHBIN YroJi, JUHEUHBIA YroJl
JBYrpaHHOTrO yria. [lepneHIuKylisip ¥ HaKJIOHHBIE: PACCTOSIHUE OT TOYKM JI0 IUIOCKOCTH,
paccTosiHie OT MpSIMOM 10 IJIOCKOCTH, MPOEKUUs (PUrypblHA IUIOCKOCTh. IlepneHauKyaspHOCTb
IJIOCKOCTEH: MpU3HAK NEPIEHIUKYISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX mepreHIuKymaspax.

BTOPOI KYPC OBYYEHMSI

MHoOrorpaHHuKH

[loHsATHE MHOTOTpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOTPAHHHKA, BBIITYKJIBIE U HEBBITYKJIbIE
MHOI'OTPaHHUKH, pa3BEPTKa MHoOrorpaHHuka. Ilpusma: N-yronpHas mpusma, rpaHd M OCHOBAHUS
MPU3MBI, TpsMas ¥ HAKJIOHHAs TPHU3MbI, OOKOBasi ¥ TOJHAs TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsAMOYTOJbHBIA NapajUleenuIe] U ero cpoucTtBa. llupamuma: n-yronbHas
MUpaMuia, TPaHH W OCHOBaHWE MUPAMHJIbI, OOKOBash W TIONHAS TOBEPXHOCTh MMUPAMHU/IBI,
MpaBUjbHAsE M YyCEUE€HHAs MUpaMuJa. OJIEMEHThl MNpu3Mbl U nupaMuibl. [IpaBunbHbIC
MHOTOTPAHHUKHU: TIOHSITUE MPABUIBHOIO MHOTOIpaHHUKA, MpaBWJIbHAs MpU3Ma W TpaBWIbHAsA
nMpamMu/a, IpaBuWIbHAS TPEYroibHAs MUpaMHUAa U MPaBUILHBIN TeTparap, kKy0. IlpencraBnenue o
MPaBUIILHBIX MHOTOTPAaHHUKAX: OKTAdIP, JOACKadAP U uKocadap. CedueHust MpU3MbIN TUPAMUJIBL.

CummeTpusi B MOPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSIMOM, MJIOCKOCTH.
DJIeMEeHTbl CHMMETPUH B IUpaMuax, napauiejaenuneaax, NpaBUujibHbIX MHOTOTPAaHHUKAX.

Breruucienue 31eMEHTOB MHOTOT'PAaHHHMKOB: p&Opa, aAuaroHanw, yribl. [lnomaas OGokoBoi
MMOBEPXHOCTU U TMOJHOM MOBEPXHOCTU MPSMOM MPU3MBI, TJIOMAIs OCHOBAHHM, TeopeMa 0 OOKOBOI
MOBEPXHOCTU MpsiMON mpu3Mbl. [Inomans OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABUIBHOM
MUPAMHJIBI, TeOpeMa O Iomaan yceu€unoit nupamubl. [Tostiue 06 00béme. OObEM MUpPaMUIBI,
npu3mbl. [logoOubeie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKAY IUIOMIAASMU MMOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TEI.

Tena Bpaimenus

[MwinHapuyueckas MOBEPXHOCTb, O0pa3zyloliye IMWIMHAPUYECKON MOBEPXHOCTH, OCh
HWINHAPUYECKON MoBepXHOCTH. LIumuHIp: ocHOBaHUS M OOKOBas MOBEPXHOCTb, oOpaszyromias H
0Cb, TUIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckass mOBEpXHOCTb, 0Opa3yrollMe KOHHUYECKOH IOBEpPXHOCTH, OCh U BEpIIMHA
KOHHMUYeCcKo! noBepxHocTH. KoHyc: ocHOBaHME 1 BepIlnHa, 00pa3yromas U och, IUIOMIAlb OOKOBOU
U TIOJTHOW TOBEPXHOCTH. YCEUEHHBIH KOHYC: OOpasylollue W BBICOTA, OCHOBAaHMS U OOKOBas
noBepxHocTh. Cdepa u map: UeHTp, paauyc, AMaMeTp, IUIOMAAb MOBEPXHOCTH cdepbl. Banmuoe
pacrnosioxxeHue chepbl U INIOCKOCTH, KacaTellbHasl IJIOCKOCTb K cdepe, IIomanb chepsbl.

N300pakeHue Tel BpallleHHsl Ha III0CKOCTU. Pa3BépTka LMIMHApPA U KOHYCA.

KomOuHanmu Tten BpalleHHs M MHOTOTPAaHHUKOB. MHOTOTpaHHMK, OMMCAaHHBIA OKOJO
cdepsl, chepa, BIMCAHHAs B MHOTOTPAHHUK, WX TEJIO BPALCHHUS.

[lonsitue 06 oO0BEMe. OcHoOBHBIE cBoMcTBa 00BEMOB Ten. Teopema 00 o00BEME
NPSMOYTOJIBHOTO Mapajuienenunena u cieactsus u3 He€. O0béM nmnmuapa, Konyca. O0bEM mapa
Y TUI0Iab chepsl.

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAAAMHU IOBEPXHOCTEH,
o0bémamu 1mogo0HbIX Tenm CedeHus: HWIMHApA (MapajuleIbHO U MEPIEHANKYISIPHO OCH), CEUEHUs
KOHYyca (TapajuleIbHOE OCHOBAHMIO U MTPOXO/SIIEE YEPE3 BEPIIMHY), CEUEHUS 1apa.

BekTopbl H KOOPAMHATHI B IPOCTPAHCTBE
BexTop Ha miockocTy U B mpocTpaHcTBe. ClI0’KEHHE M BHIYMTAHHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa 1O TpEM HEKOMIUIAaHApHBIM BekTopaM. [IpaBuiio
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napajuiesenunena. Pemenne 3anad, CBA3aHHBIX ¢ IPUMEHEHHEM IPABWII JEUCTBUN C BEKTOPaMHU.
[IpsiMoyrosbHas cuctemMa KOOpAMHAT B npocTtpaHcTBe. KoopanHatse! BekTopa. IIpocreimue 3anaun B
KOOpAMHaTax. YTosl Mexay BekropaMu. CKallipHOE NPOU3BEJIEHUE BEKTOPOB. Bbhruncinenue yrios
MEXIY NPSAMBIMH U IUIOCKOCTSIMH. KOOpAMHATHO-BEKTOPHBIA METOJ MPH PEIIEHUH F€OMETPHUUECKUX
3ajad.

HNPEIMETHBIE PE3YJIBTATbBI

K xonyy obyuenus obyuarowuiics noayuum ciedyroujue npeomemusle pe3yibmamaol.

ONEpPUPOBATH MOHIATUSAMM: TOUKA, IPSAMasi, TUIOCKOCTh;, TPUMEHSITh aKCUOMBI CTEPEOMETPHUH
U CIICJICTBUS U3 HUX IIPU PELIEHUH F'€OMETPUUYECKUX 3a]1ay;

ONEPUPOBATH MOHATUAMMU: NAPAUIEIIBHOCTD U NEPIICHAUKYISIPHOCTD IPSAMBIX U INIOCKOCTEM;

KJ1acCUUIUPOBAThH B3aUMHOE pacroioKeHue MPSIMBIX u IJIOCKOCTEN B
MPOCTPAHCTBE;

OTIEPUPOBATH MOHATUSAMHU: IBYTPAHHBIA YTOJI, TPaHU JBYTPAHHOTO yria, peOpo IBYrpaHHOTO
yIJIa, TMHEWHBINA YoM ABYTPAHHOTO YIJja, FpagycHasi Mepa JBYIPaHHOTOYIJIA;

ONEPUPOBATH MOHATUAMH: MHOTOIPAHHMK, BBIMYKJIBIH W HEBBINYKJIbI MHOTOTPAHHUK,
3JI€MEHTHl MHOT'OTPaHHUKA, MPABUIIbHBII MHOTOTPaHHUK;

pacro3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (MHUpaMuia, MpU3Ma, MPSIMOYTOJbHBIN
napaiesienumnesn, Kyo);

KJ1acCU(UIIUPOBATH MHOTOTPAaHHUKY, BBIOUPAst OCHOBAHUS IS KilacCU(UKAIUU (BBITYKIIbIE
Y HEBBINYKJIBIE MHOTOTPaHHUKHU, IPaBUJIbHbIE MHOTOTPAaHHUKH, MPSMBIE W HAKIOHHBIE IPHU3MBI,
napaJijiesienuneabl);

OTEpUPOBATh TOHATUSMHU: CEKYIIas IUIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB; OOBICHATH
MIPUHUUIIBI IOCTPOECHUS CEUEHUM, UCTIONB3YSI METOJT CIEOB;

CTPOUTH CEYEHHS MHOTOI'PAaHHUKOB METOJOM CJICJIOB, BBIMOJHATH (BBIHOCHBIC) IJIOCKHE
YePTEXKH U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (UTYP: BHII CBEPXY, COOKY, CHU3Y;

peliaTh 3a7a4i Ha HAXOXKJICHUE T€OMETPHUSCKHUX BEJIIMYMH MO0 00pas3iaM WU aJiropuTMam,
MPUMEHS U3BECTHBIC AHATUTUYECKUE METO/IBI IPU PELICHUU CTAHAAPTHBIX MATEMAaTUYECKUX 3a7a4
Ha BBIYMCIICHHE PACCTOSSHUNA MEKIY JBYMS TOUKAMH, OT TOUKHU J0 MPSAMOM, OT TOUKHU J0 IJIOCKOCTH,
MEXKIY CKPEIIUBAOIIUMUCS MPSIMBIMU;

pemaTh 3a/1a4i Ha HaXOXKJIEHHUE TeOMETPHUYCCKIX BEIMYWH 1O 00pasiaM WIH ajJroOpuTMam,
MPUMEHSAS W3BECTHBIC AHAJIUTUYECKUE METOIBl IIPU PELICHUM CTAHAAPTHBIX MAaTeMaTUYECKUX
3a/1a4 Ha BBIYUCIICHUE YIJIOB MEXK/y CKPEIIMBAIOIIUMHUCS TPSIMBIMH, MEXAY NMPSMON U TIIOCKOCTHIO,
MEKy INIOCKOCTSMM,IBYTPAHHBIX YTJIOB;

BBIUUCIIATH OOBEMBI M TUIOIIATU MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpH3Ma, MHpaMuia) C
MpUMEHEHHEeM (OpPMYJ, BBIUUCIATH COOTHOIICHUS MEXAY IUIOMAIASIMU MOBEPXHOCTEH, 00BEMaMu
MOI00HBIX MHOTOTPAaHHUKOB;

ONEPUPOBATH MOHATUSMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCThCUMMETPHH,
LIEHTP, OCh U TJIOCKOCTh CUMMETPHUH (DUTYPHI;

W3BJIEKATh, peoOpa3oBHIBAThH u HMHTEPIIPETUPOBATH UH(GOPMAIIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEekKaxX U PUCYHKAX;

OPUMEHATh TeoMeTpuueckue (akThl JJIg  PEIICHUs CTEPeOMETPUUYECKUX  3ajad,
MPEIOarallnX HECKOJBKO IIAaroB pPEIIeHUs, €CIW YCJIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOM
dbopMe; MPUMEHATh MPOCTEHUINNE MPOTPaMMHBIC CPEICTBA M AJICKTPOHHO- KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPH PELICHUU CTEPEOMETPUUYECKUX 3a1aY;

NPUBOAUTH MPUMEPhl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U  KHU3HH,
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pacro3HaBaTh MPOSBJICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE;

MPUMCHSTh TOJIyYeHHBIC 3HAHWS Ha TIPAKTHKE: aHAJIU3UPOBATh pPEANbHBIC CUTYallUd M
MNPUMEHSITh  W3YYEHHBIC TIOHATHUS B  MOPOIECCe  MMOWCKAa  PEIICHUS  MaTeMaTHYeCKH
c(OpMyIUPOBaHHON MPOOIEMBI, MOJETHPOBATH peadbHbIe CHUTYyallMd Ha S3bIKE T'E€OMETPHH,
WCCIICIOBATh IMOCTPOCHHBIE MOJEIH C HCIIOJIb30BAaHHEM T€OMETPHUECKUX TOHSATHH U TEopeM,
anmapara anreOpsl, pemaTh MPaKTUYCCKHE 3aJladl, CBS3aHHBIC C HAXOXKIECHHUEM IeéOMETPHUYCCKUX
BEJTUYHH.

K konyy obyuenus obyuarowuticss Hay4umcs.:

ONEpUPOBATh MOHATUSAMU: LHUIUHAPUYECKAs MOBEPXHOCTb, 00pa3yolue MUINHAPUIECKON
MIOBEPXHOCTH, LMJIMHAP, KOHMYECKas IOBEPXHOCTb, OOpa3yloollne KOHUYECKOH IOBEPXHOCTH,
KOHYC, c(heprdeckasi IOBEPXHOCTb;

pacro3HaBaTh Tela BpamieHus (MWIMHIP, KOHYC, cdepa W 1map); OOBICHATH CIOCOOBI
IMOJIYYCHHA TCII BPAILICHUA,

KJIaccu(UIUPOBATh B3aMMHOE PACIOJIOKEHHE CQepbl U IUIOCKOCTH; OIEPUPOBATH
IIOHATUAMMU: HlapOBOﬁ CCIrMCHT, OCHOBAHHUEC CCTMCHTA, BBICOTA

CerMeHTa, IIAPOBOM CIIOM, OCHOBAaHWE IIAPOBOTO CJOS, BHICOTA IAPOBOTO CIIOS, IAPOBOM
CEKTOD;

BBIYHCIATh OOBEMBI U IJromaan HOBerHOCTef/'I TCJI BpallCHUA, T'COMCTPHYCCKUX TCI C
MpuMeHeHueM GopMyIr;

ONEpPHPOBATh TMOHATHAMU: MHOTOIPAaHHHK, BIHCAHHBIH B cdepy M ONUCAHHBIN OKOJIO
cdepsl, chepa, BIHCaHHAS B MHOTOIPAHHHUK MJIH TEJIO BPAIICHUS;

BBIYHMCIISITh COOTHOUICHUST MEXIY IUIOMIAJIIMU TIOBEPXHOCTEH M 00BEMaMUTIONOOHBIX TEI;

n300pakaTh M3ydyaeMble (UIYpbl OT PYKM W C TNPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
UHCTPYMEHTOB;

BBITIOJIHATH (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (UTYp: BUT
CBEpXY, COOKY, CHU3Y, CTPOUTH CEYECHUs TeJl BpaIlECHUS;

U3BJIEKATD, MHTEPIPETUPOBATD u peoOpa3oBbIBATH MHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YEPTEkKaxX U PUCYHKAX;

OIIEpUPOBATh MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH IEUCTBUS CJIOKEHUS BEKTOPOB, BBIUNTAHMSI BEKTOPOB M YMHOXKEHHsI BEKTOPA HA
YHCII0, 0OBSICHATH, KAKUMH CBONCTBAMH OHU 00J1a/1a10T;

IPUMEHSTH IPAaBUJIO NapajlIeIeUNe1a;

OIEpUpPOBaTh TMOHATUSAMU: JEKapTOBbl KOOPAMHATHl B IIPOCTPAHCTBE, BEKTOP, MOXYJIb
BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YIOJ MEXIY BEKTOPAMH, CKaJIIpHOE
IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXOJUTh CYMMY BEKTOPOB U NPOM3BEICHHE BEKTOpa Ha YHCIIO, Yrojl MEXIY BEKTOpaMH,
CKaJISIpHOE IIPOU3BEEHUE, pACKJIaIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM;

3a/1aBaTh INIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOPIUHAT;

OPUMEHATh TeOMeTpUYecKue (akThl JUId pEIIeHUs CTepeOMEeTpUYECKHX  3ajad,
IIPEAINONAraloMX HECKOIBKO IAaroB PEIICHUS, €CIM YCIOBUS IIPUMEHEHMS 3a/aHbl B SIBHOU
(dbopMe; pemaTh MPOCTEHUIINE T€OMETPUUECKHIE 33/1a4l Ha MPUMEHEHHE BEKTOPHO- KOOPJIUHATHOTO
METOJla; pellaTh 3aJauyd Ha JI0Ka3aTelIbCTBO MAaTEMATHUYECKHUX OTHOUIEHMM U HaxXOXKICHHE
reOMETPUYECKHUX BEJIIMYMH MO o0pa3lamM WM alropuTMaM, NPUMEHSsS HM3BECTHbIE METOJbI IPH
PEILICHNN CTaHAAPTHBIX MaTEMaTUYECKHUX 3a/a4;

NPUMEHSATh TPOCTEUIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO- KOMMYHHKAIIMOHHBIE

CHCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1aY;
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IPUBOJUTH IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U IKHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE;

MPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPaKTUKE: aHAIM3UPOBATh PEANbHBIE CUTYallMH H
MIPUMEHATh ~ W3Y4YEHHbIE  TMOHATHA B  IIpollecCe€  IOWCKA  pEUIeHUs  MaTeMaTU4eCKU
c(OpMyIHUPOBAHHON MpPOOJIEMBI, MOJEIUPOBATH peajbHbIE CUTYallMd Ha S3bIKE TI'E€OMETPHH,
HCCIIEI0BaTh IMOCTPOCHHBIE MOJEIM C HUCIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHH U TEOPEM,
anmapara anreOppl, pemaTh MPaKTUYECKHE 3a[a4yM, CBS3aHHBIE C HAXOXKIECHHUEM TeéOMETPUUYECKUX
BEJINYMH.

dopmupyemble KOMIIETeHIIUT

Boemyckank, ocBouBmmii [IIIKPC, pomken oO0nagate OOMMMH — KOMIETEHIIHSIMH,
BKJIIOUAIOIIUMU B ce0s CITIOCOOHOCTH:

OK 1. IToruMath CyIHOCTh ¥ COIMATBHYIO 3HAUUMOCTh OyayIiei npodeccuu, mposBIATh K
HEW yCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTh, MCXOJS W3 IEIM U CIIOCOOOB €e
JOCTH>KEHHUSI, ONIPEACIICHHBIX PYKOBOAUTEIIEM.

OK 3. AmnammsupoBaTh pabOUYyH0 CHUTYaIlMIO, OCYIIECTBIATh TEKYIIMH W HWTOTOBBIN
KOHTpPOJIb, OLIEHKY M KOPPEKIHI0 COOCTBEHHOW JEATEeIbHOCTH, HECTH OTBETCTBEHHOCTh 3a
pe3yibTaThl CBOEH paboTHI.

OK 4. OcymiecTBnsTh MOUCK HHPOpMAIIH, HEOOXOAUMOH ISl 3((HEKTUBHOTO BBITIOJIHEHUS
npodeccuoHaNbHBIX 33/1a4.

OK 5. Hcnome3oBaTh  MH(DOPMAMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJOTHH B
npo¢eCcCUOHATBHON EATETLHOCTH.

OK 6. Paborats B komanze, 3(pQeKkTuBHO 00mAThCI C KOJUIETraMH, PYKOBOACTBOM,
KJIIUEHTAMH.

Bemmyckauk,  ocBomBmmit  IIIIKPC,  nmomxen  obnagate  mpodeccHoHaTbHBIMU
KOMIIETEHIIUSIMU, COOTBETCTBYIOIIIMMH BUJAM JEATEIbHOCTH:

[TonroToBka MaTepuaaoB, MHCTpYMEHTa, 000pyA0BaHUs, pab0Yero MecTa JJisi U3rOTOBJICHHUS
XYyI0’KECTBEHHBIX U3JICNIUN U3 MeTalIa.

I[IK 1.1. OueHuBaTh KauyecTBO MATEPUANIOB, NPEIHA3HAYEHHBIX JMJISI H3TOTOBJICHUS
METAJUTMYECKUX XYI0KECTBEHHBIX U3EIHM.

I1K 1.2. ITpoBepsATh UCTIPAaBHOCTH HHCTPYMEHTOB M 00OPY/IOBaHHS.

BrlinonHeHre TEXHOJIOTMYECKUX oOmepanuii mo oO0paboTKe METauioB, CIIABOB C YUE€TOM
TPAIUIIMOHHBIX METOJIOB U3TOTOBJICHUS XYA0KECTBEHHBIX U3JICIHI.

[IK 2.1. BBINOAHATH 3CKU3 U3rOTaBIMBAEMOIr0 U3EIHS.

[IK 2.3. BbINOAHATE OTVIMBKY CJIOKHBIX FOBEIUPHBIX U XYIOXKECTBEHHBIX HU3JIEIUN U HUX
JeTalied U3 LUBETHBIX METaUIOB U UX CIUIaBOB, YYI'yHAa M CTaJIM B KOKWIb WU (POpPMY, CIOKHBIX
XyI0’KECTBEHHBIX U3JICNIUN U3 cepeldpa U 30JI0Ta O BBITLIABISEMBIM MOJICIISIM.

[IK 2.6. PecTtaBpupoBaTh Xy/10KECTBEHHbIE U3/ICIIHS U3 METAILIA.
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TEMATHYECKOE IIVTAHUPOBAHUE

HaumenoBanue pa3nesa(TeMsl) Coaep:xanue yue0HOro MmaTepuasia (0CHOBHOe U NMPOodeccHoHaTBLHO- O0bém | Dopmupyembie
Kypca OpPMEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTHYECKUE 3aHATHS, gyacop | KOMIETEHUHH
NPHUKJIAJTHON MOAYJIb (IPH HAJTMYMH)
1 2 3 4
MEPBBII KYPC OBYYEHMS 33/21
BBeneHue B crepeoMeTpHio IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE COAEP:KaHUE (COdep:KaHue 6/4 OK1
MPUKJIAJTHOT0 MOIYJIA) OK2 OK3
OK4 OK>5
OcCHOBHbIE TIOHATHUS CTEPEOMETPUH: TOUKA, IPsIMast, IIIOCKOCTH, OK6 IIK L1
npoctpancTBo. [IpaBuiia n300pakeHUsIHA PUCYHKaX: H300paKeHUS '
TUTOCKOCTEH, TapauIeTbHBIX IPSIMBIX(OTPE3KOB), CEPEIUHBI OTPE3Ka. MK 1.2 TIK 2.1
[MonsiTHs: IepeceKaronecs MIOCKOCTH, TePECEKAIOITHECs TPSIMasiH MK 2.3 TIK 2.6
IUIOCKOCTh. 3HAKOMCTBO C MHOTOTpPaHHUKaMH, U300 paskeHne
MHOTOTPaHHUKOB HAa PUCYHKAaX, Ha MMPOEKIIMOHHBIX YePTEkKaX.
HavanbeHbie cBeleHUs 0 KyOe U TUpaMHU/IE, UX Pa3BEPTKH U MOJICITH.
CeueHust MHOrOrpaHHUKOB.
CamocrosTenbHas paboTa: 3HaKkOMCME0 ¢ AKCUOMAMUYECKUMNOCTPOEHUEM
cmepeomempuu, ¢ AKCUOMAMU CIepeoMempunL C1e0CmMeUaMU U3 HUX.
[IpsiMble U1 TIOCKOCTH B BsaumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEpeceKaromecs, 8/4 OK2 OK3
MIPOCTPAHCTBE. napajuiesibHble ¥ CKpelnuBaromuecanpsamseie. [lapamiensHocTh NIpIMBIX U OK 4 OK5
K 1.3 TIK 2.1

[TapaienbHOCTB NPSAMBIX U
IIJIOCKOCTEMN

MJIOCKOCTEH B TPOCTPAHCTBE: TapajuiesIbHbBIC MPSIMbIE B IPOCTPAHCTBE;
MapayIeIbHOCTBTPEX MPSAMBIX; MAPAIIIETBHOCTD MPSAMON U TIIIOCKOCTH.
VYIuIBI ¢ COHAIIPABIEHHBIMU CTOPOHAMMU; YIOJI MEXKAY IIPSIMBIMU B
npoctpanctse. [lapamiensHOCTh IIIOCKOCTEH: MapaiienbHbIe INIOCKOCTH;
CBOICTBA MaPAJJIETbHBIX MIOCKOCTEH.
IIpodeccnonanbHO-OPUEHTHPOBAHHOE COAEPKAHUE

(coaepkaHMe NPUKJIATHOTO0 MOLYJIs1)
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[Ipocreiimme mpoCcTpaHCTBEHHBIE (PUTYPHI HA TNIOCKOCTH: TETPAdIP, KYO,
napasuieNienune/1; MOCTPOCHUE CeUSHHI
CamocrosTtenbHas paboTa: peuierue 3a0ay

TleprieHKyIAPHOCTD MPAMBIX [MeprieHIUKYISIPHOCTD MPSIMOM U TIOCKOCTHU: MEPIICHANKYIISIPHBIC IPSIMBIC B 5/4 OK1

M TLIOCKOCTEH IPOCTPAHCTBE, NPAMBIE MapaslieIbHbIE U TEPIEHIUKYISPHBIEK TUIOCKOCTH, OK2 OK3
MpU3HAK NEPIIEHIUKYISIPHOCTH MPSMOI U MIIOCKOCTH, TEOpPEMa O MPSMOit OK4 IIK 1.1
NEePIEeHIUKYIAPHON II0CKOCTH [leprieHauKysp 1 HaKJIOHHbBIE: PACCTOSHUE 1K 2.1
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT IPSMOM 10 IIIIOCKOCTH.
CamocrosTtenbHas paboTa: peuterue 3a0au

VYriael MexAy NPAMBIMU U VYTrbl B IPOCTPAHCTBE: YIOJ MEXAY MPSAMOM U INTIOCKOCTBIO; IBYTPAHHBIN 713 OK4 JIK 1.1

IJTOCKOCTSIMU yTOJ1, IMHEWHBIN yroJ ABYTpaHHoro yria. [lepnenaukynspHoCTb K 2.1
IUIOCKOCTEH: MPU3HAK NEePIEeHNKYISIPHOCTH JBYXIIJIOCKOCTEH.
Teopema 0 TpEX MepHEHIUKYIPAX
CamMmocrosTenbHas paboTa: peuieHue 3a0ay ¢ NPUMeHeHUeM OCHOBHBIX
meopem U Memooos NAAHUMEMPULL.

[ToBTOpEHME U cucTeMaTU3aLUs Pemenue 3agau o teme «OCHOBHbBIE TOHSITUSL CTEPEOMETPUM 716

MaTtepuana JuddepeHpoBaHHbIN 3aUET.

BTOPOM KYPC OBYYEHUS 42/16

MHororpaHHuku IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COIEPKAHME OK 1
(conepxkaHMe NPUKJIATHOTO MOTYJIs1) 12/2 | OK2 OK3
[lonsiTHE MHOTOTpaHHHUKA, OCHOBHBIE SJIEMEHTHI MHOTOT'PaHHHKA, BHITYKJIbIE OK4 0K 5
¥ HEBBIIYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA MHOTorpanHuka. [Ipusma: n- OK6 IIK1.1
yroJibHas IPU3Ma; TPAaHU U OCHOBAHUS MPHU3MBI; IPSIMasi U HAKJIIOHHAs [K12 1K 1.3
MpU3MbL; OOKOBas U MOJHAS TOBEPXHOCTH Mpu3Msbl. [lapannenenunen, ﬁ ;é [IK2.3

MpsAMOYTOJIbHBIMIIapauiesienune ] u ero ceorctna. [lupamuaa: N-yronpHas
nmupamMuja,rpaHd 1 OCHOBAHHUEC IMUPAMUIBI; OOKOBas U IojHas IMOBCPXHOCTH
IIUPaMU/JIbl; IPABUIIbHAS M YCEUEHHAANIUPAMUIA. DJIEMEHTHI IPU3MBbI U
nupamMubl. [IpaBunbHbIE MHOTOTPAHHUKH: TIOHSTHE MPABUIIBHOTO
MHOTOTpaHHHKA; IPaBUIbHAS MPU3Ma U MpaBUIIbHAS MUPAMU/A;
MpaBWJIbHASATPEYroJbHAas MUpaMua U MPaBUIbHBIN TeTpadip; KyO.
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[IpencraBnenue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTA3p, 10ACKAdIPH
ukocadip. CUMMETpus B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOUKH,
psMOH, TIockocTu. [Lmomaas G0KOBOM TOBEPXHOCTUH TTOJTHOU
MOBEPXHOCTHU MPSAMOM MPU3MBI, IUIOIIA/Ib OCHOBAHUH, TeOpeMao OOKOBOM
MOBEPXHOCTHU MPsIMOi TTpu3Mbl. [lnomaas 00KOBOM MOBEPXHOCTH U
MOBEPXHOCTH IPABUIIBHOM MMpaMUIbl, TEOPEMA O IIOLIAN OOKOBOM
MOBEPXHOCTH yCEUEHHOMU MUPAMU/IBI.
IIpogeccrnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHME

(conep:kanmue npukJaaaHoro moayJs) [Ipumepsl cumMmmerpuii B nmpodeccun

CamocrosrtensHas pabota: /[oknaost u coobujenuss no meme: CUMMEmMpUs

Queyp 6 apxumexmype,mexHuxe, npupooe. Bviuucnenue snemenmos
MHO202PAHHUKO8. PEOPA, OUALOHANU, Ylibl. DNeMeHMbl CUMMEMPUL 6
AUpPamMuoax, napaiienenuneoax, npasuibHblx MHO202PAHHUKAX.

OOBEMBI MHOTOTPAHHUKOB [ousitue 06 06béMe. OOBbEM MUPaMUIBL, TPU3MBI. 714 OK 10K 6
CamocTodarenbHas pabora: OK 2 OK 3 OK4
Boiuucnenue 06wéma npuzmvl u RUPAMUObL RO UX ILEMEHMAM. IK1.11IK 1.3

MK 2.3 TIK 2.6

Tena ppamenns Cghepa u wiap: UeHTp, paanyc, JMaMETP; ILIOIIAAb IIOBEPXHOCTU CEPHI. 8/4 | OK1
BsaumHoe pacnonoxenue cepbl U MIOCKOCTH; KacaTelbHas MIIOCKOCTh K OK2
chepe; romaas chepsl. M3o6pakenue chepsl, mapaHa MIOCKOCTH. OK3
Ceuenus mapa. [Jurunopudeckas MmoBepXHOCTb, 00pa3yroIne OK 4
[WIHHPAYECKON TIOBEPXHOCTH, OCh IIHJIUHIPUICCKOUITOBEPXHOCTH. OK'5
Hunmuanap: ocHOBaHUSAU OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; OK 6
TUIOIIA/Ib OOKOBOM M MOJIHOM MOBEPXHOCTH. HK 1.1
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COEPKAHUE IK 1.2
N3o6paxenune nunnHapa Ha miiockocTy. Pazpéprka nununapa.CeueHust 1K 1.3
IMIHH/PA (TIOCKOCTHIO, MAPAJUIeIbHOM HITH IepHEeHANKYIISPHON OCH 1K 2.1
munHapa) Konuueckas nosepxnocms, 00pa3yronue KOHMYEeCKOn IIK 2.3
MIOBEPXHOCTH, OCh ¥ BEPIIMHAKOHNYECKON MMOBEPXHOCTH. KOHyc: OCHOBaHUE 1K 2.6

U BepLIMHA,00pa3yrolas 1 OCk; IUIOIIA/ (b O0KOBOI1 U MOJTHOMN MOBEPXHOCTH.
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Yceu€HHBIN KOHYC: 00pa3yoIren BLICOTa; OCHOBaHUS U OOKOBast
HOBEPXHOCTh. M300paxkeHne KoHyca Ha MiockocTu.Pa3BépTka kKoHyca.
Ceuenus KoHyca (MII0CKOCTHIO, TapalieIbHON OCHOBAHHIO, U TNIOCKOCTBIO,
poxosiieiiuepes3 BEpLUIMHY)

CamocrostenbHas pabota: Kombunayus men 8pawjenus u MHO202PAHHUKOS.

MHnozcoepannux,onucannbulii 0kono cghepul,; cghepa, 6NUCAHHAS 6
MHO202PAHHUK UTU 8 Mel0 8PAUeHUs.

O6BEMBI TET IMousitre 06 06BEMe. OcHOBHBIECBOICTBA 00BEMOB Tesl. OOBEM HUITHH/IPA, 6/2 OK1 OK6
koHyca. O0béM mapa rmiomans chepsl. [lonobHbIe TENa B IpOCTpaHCTBE. OK 2 OK3
CooTHoIIeHHs MeX 1Y IUIOIAIMU TOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TET OK4 OK'5
IK 1.1. TIK 1.2
CamocTosTtenpHas paboTa: peweHue 3a0ay no meme. K 1.3 TIK23
IK 2.6
BekTopbl 1 KOOpAMHATHI Bexrop Ha ruiockoctu U B ipoctpaHcTBe. ClloKeHUE U BBIYUTAHUE 9/4 OK2 OK3
B IIPOCTPAHCTBE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO. Pa3nokeHue BEKTopa no Tpém OK4 OKS5
HEKOMIUIaHapHbIMBEKTOpaM. [IpaBuno napamienenunena. IlpsamoyronsHas OK 6 TIK 2.1
cucTema KoopAHHATB mpocTpancTBe. Koopaunate! Bekropa. [Ipocreiinme
3a/1a4MB KOOpAMHATaX. YTOJ MEXIy BeKTopamu. CKalsipHOE MPOU3BEICHHE
BEKTOPOB. BbIuncienue yrios Mexay NpsIMBIMUU IJIOCKOCTSIMU.
CamocrosTenbHas padora:
Koopounamno-eexmopHulil Memoo npu peuieHuy 2eoMempuiecKux 3a0ay.
Pewenue 3a0au, cesazannvix ¢ npumerenuem npasui Oeticmeutic 6eKmopamu.
BCEI'O: | 75/37
(112)
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PABOYAS ITIPOI'PAMMA YYHEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

IHHOACHUTEJIBHASA 3AIINCKA

YueOHblil Kypc «BeposaTHOCTh U cTaTHCTHUKa» 0a30BOT0 YPOBHS SIBISICTCS MPOJOJDKEHUEM H
pa3BUTHEM OJHOMMEHHOTO Y4eOHOro Kypca ©0a30BOro YpOBHS OCHOBHOTO NPO(ecCHOHAIBLHOTO
oOpa3oBaHus. Y4eOHBI Kypc MNpeaHa3HadyeH il (GopMuUpoOBaHUS Yy  OOyYaromuxcs
CTAaTHUCTUYECKOM KYIbTYpbl M IMOHUMAaHHUS POJIM TEOPHUH BEPOSITHOCTEH KaK MaTeMaTH4eCKOTro
MHCTPYMEHTA JUJIsl W3y4EHUs CIIy4alHbIX COOBITHH, BeNIWYMH M mporeccoB. [lpu wu3zydeHuu
y4eOHOrOo Kypca o0O0OramarTcs TMPEeACTABICHUS OO0yJaroumxcsi O METOJaX HCCIeq0oBaHus
M3MEHYMBOTO MHUpPA, Pa3BUBACTCS MOHMMaHUE 3HAYMMOCTH M OOIIIHOCTH MAaTEMaTUYECKUX METOJOB
MO3HAHUS KaK HEOThEMJIEMOM YaCTH COBPEMEHHOTO €CTECTBEHHO-HAYUHOTO MUPOBO33PEHHUSL.

Copepxanue y4eOHOro Kypca HampaBlI€HO Ha 3aKpeIUIeHHE 3HAHHWM, MOJyYeHHBIX MpH
M3YYeHHU Kypca Ha YPOBHE OCHOBHOI'O 0O0Iero oOpa3oBaHus, U Ha pPa3BUTHE MPEACTABICHUN O
CIIy4alHbIX BEJIMYMHAX M B3aUMOCBS3SIX MEXAY HUMM Ha BAJKHBIX NPUMEPAX, CIOKETHI KOTOPBIX
MOYEPITHYTHl M3 OKpYXarollero Mupa. B pesynbrare y 00ydaronuxcsi JOIKHO CHOPMUPOBATHCS
IpeJCTaBleHHe O Haubosjee YHOTPeOUTENbHBIX M OOMIMX MaTeMaTHYeCKUX  MOJEIfX,
MCIIOJIb3YEMBIX ISl ONTUCAHUsI aHTPOIIOMETPHUECKUX U JeMorpaduuecKuX BeITMYrH, MOTPEUTHOCTE
B Pa3IMYHOTO POJa U3MEPEHHUAX, IJIUTEIHbHOCTH O€30TKa3HOM paboThl TEXHUYECKUX YCTPOUCTB,
XapaKTePUCTHK MAaCCOBBIX SIBJICHUH U MPOIIECCOB B O0IIECTBE.

B coorBercTBMM ¢ yKa3aHHBIMM ~ LEISIMM B CTPYKType  y4eOHOro  Kypca
«BeposTHOCTh M CTaTUCTHKa» JUIsl YPOBHS cpenHero oOmiero oOpa3oBaHHs Ha 0a30BOM YpOBHE
BbIICNICHBl  CIIEAYIOUIME OCHOBHBIE cojepkaTelbHble JMHUU: «CiydaiiHble COOBITHS U
BEPOSITHOCTHY, «CilydaliHble BETMYUHBI U 3aKOH OOJIBIINX YHCEID.

BaxHyto yacTp yueOHOTO Kypca 3aHUMAeT W3yueHHE IeOMETPUYECKOr0 U OMHOMHAIBLHOTO
pacnpeeNeHnii U 3HAKOMCTBO C MX HENPEPBIBHBIMHU AHAJIOTaMU —I10Ka3aTeIbHBIM U HOPMAJIbHBIM
pacnpeeIeHUSIMH.

Conepxxanne nuHUA «CioydaliHble COOBITHSI M BEPOSITHOCTH» CIYKHT OCHOBOM st
(hOopMUPOBAaHHS TIPEICTABICHUN O PacIPECIICHUN BEPOSTHOCTCH MEXKy 3HAUCHUSMHU CIIy9alHBIX
BEeIIMYMH, a TaKXe dTa JHHHUS HeoOXoanma Kak 0a3ajyisi M3ydeHHs] 3aKOHA OOJBIIUX YUCEIN
— (yHOAMEHTaJIbHOTO 3aKOHA, JICHCTBYIOIErO B MpHUpPOJE U OOLIECTBE U HMMEIOLIEro
MaTeMaTH4ecKyto ¢opmanuzanuio. Cam 3aK0H OONBIINX YHCEI MpeJiaraeTcs B 03HAKOMHUTEIbHOM
(dbopMe ¢ MUHMMAaJIbHBIM UCIIOJIb30BAHUEM MAaTEMaTH4YeCcKoro (hopmanusma.

Tewmbl, cBA3aHHBIE C HENPEPBIBHBIMHU CIIy4YalHBIMU BEJIMYMHAMM, aKIEHTUPYIOT BHUMaHHUE
o0yJaromuxcs Ha ONUCAHMM M HU3YYCHUM CIyYalHBIX SBJICHUH C TIOMOIIBIO HENPEPhIBHBIX
¢yHkuuii. OCHOBHOE BHUMaHME YHEISAEeTCs IOKA3aTeJbHOMY W HOPMaJbHOMY pacIpelesieHUsIM,
IpyH  3TOM TNpearnoaraercs O3HAKOMHTEJIbHOE M3YUYCHHE MaTepuayia 0e3 J10Ka3aTelbCTB
MIPUMEHSIEMBIX (DAKTOB.

OO61ee yncio yacoB y4yeOHOro Kypca «BeposiTHOCT M CTaTHCTHUKa» Ha MEPBOM Kypce —
53 yaca, U3 KOTOpbIX 35 YacoB - o0s3aTeNnpHas ayJUTOpHAs Harpy3ka u 18 4acoB - BHeayIUTOpHas
camMocTosiTeNbHasl paboTa CTyIEHTOB.
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COJAEPKXAHUE OBYYEHUA

[IpencraBineHre NaHHBIX € MOMOIIBIO Tabmui U guarpamm. CpenHee apupMeTHUECKOE,
MeaMaHa, HauOoJblllee ¥ HaUMEHbIIEe 3HAUCHUs, pa3Max, JUCIEPCUs M CTaHIAPTHOE OTKIOHEHHE
YHCIIOBBIX HA0OOPOB.

CrydaifHple IKCIIEPUMEHTHI (OMBITHI) M CIy4alHbIE COOBITHSA. DJIEeMEHTapHBIC COOBITHS
(ucxonpl). BeposTHOCTH ciy4alHOro cOOBITHS. bIM30CTh YacTOTBI M BEPOSTHOCTU COOBITHM.
CrydaiiHble OTBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposTHOoCTH COOBITHIA B
OIBITAaX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITHUSMU.

Onepanuu Haja cOOBITHSAMH: TepecedeHre, OOBbeAMHEHHE, MPOTHBOIOJIOXKHBIE COOBITHS.
Huarpammel Diinepa. @opmyra cl0KEeHUS BEPOATHOCTEH.

VYciioBHas BEPOSITHOCTh. Y MHOKEHUE BEPOSITHOCTEW. J[epeBO Ciy4yallHOro SKCIEPUMEHTA.
dopmyrna nmoaHoN BeposiTHOCTU. HezaBucruMblie cOOBITHS.

Komb6unaropuoe npaBuino ymHoxkeHus. IlepectanoBku u ¢axrtopuan. YUucino coderaHuil.
Tpeyronbuuk Ilackans. @opmyna 6unoma HproToHa.

bunapHblii ciydaliHbIi ONBIT (MCTIBITaHKE), yCIeX U Heynada. HezaBucuMble HCTIBITAHMUS.
Cepust HE3aBUCUMBIX UCIIBITAHUM J10 TepBOTO ycnexa. Cepusi He3aBUCUMBIXUCTIBITAaHUN bepHysu.

Crnyuyaiinas BenuuuHa. Pacripenenenue BeposatHocTel. JluarpamMmma pacnpeaeneHusl.

[Tpumeps! pacripenieneHuil, B TOM 4Hcie, TeOMETPHUECKOEe 1 OMHOMHAIIBLHOE.

YucnoBble XapaKTEPUCTUKHU CIIyYalHBIX BEJIMYMH: MAaTEMaTU4YECKOE OXHUJIAHUE, AUCIIEPCUS
U CTaHJApPTHOE OTKJIOHEHHE. [IpuMeprl NprMEeHEeHUsT MaTEMaTHYECKOI0 0XKHUIAHUS, B TOM YHUCIE B
3a/1auax U3 MOBCEIHEBHOM KU3HU. MaTemMaTH4ecKoe OKHJIaHWe OMHAPHOUM CITy4ailHOW BEJTMYUHBI.
MatemaThueckoe O0XXHJAHHUE CYMMBbI CIy4alHbIX BEJIMYMH. MaTeMaTH4ecKoe OXUAAHUE U
JHCTIEPCHSI TEOMETPHUECKOT0 U OMHOMHAIBHOTO paclpeieeHUN.

3akoH OONBIIMX YHMCEN W €ro pojb B HayKe, MpUPOE M o0iiecTBe. BriOopouHblii MeTox
HUCCIIEJOBAHUHN.

IIpumepsl HENPEPBIBHBIX CIIy4alHbIX BENIWYMH. lIOHATHE O IUIOTHOCTH pacIpenciICHHUS.
3ajauu, OpUBOJALIME K  HOpMajibHOMY  pacnpeneneHuro. lloHatue o HOpMaabHOM
pacIpecieHUH.

INPEIMETHBIE PE3YJIBTATbBI

K xonyy obyuenus obyuarowuiica noaydum ciedyroujue npeomemusle pe3yiomamaol:

YUTATh U CTPOUTH TAOIUIIBI U TUATPAMMEBI,

OINIEepHPOBAThH MOHATUAMU: CpeAHee apupMeTHyeckoe, Mearana, HauooblIee, HauMEeHbIlee
3HAauYEHUE, Pa3Max MacCHBa YHCIOBBIX JAHHBIX;

OTIEPUPOBATh TOHATHUSAMU: CIyYaWHBIA JKCIEPUMEHT (OMBIT) M CIydyalHOE COOBITHE,
3JIEMEHTApHOE COOBITHE (3JEMEHTApHBIA HMCXOJ) CIYY4allHOT'O OIbITAa, HAXOJUTh BEPOSTHOCTH B
OTBITaX C PaBHOBO3MOXXHBIMHU CIyYailHBIMU COOBITHUSIMU, HAXOJIUTh U CPaBHHUBATH BEPOSTHOCTH
COOBITHI B U3YUEHHBIX CIIyYalHBIX SKCIIEPUMEHTAX;

HaxoJIUTh U (POPMYJIHPOBATH COOBITHS: TepecedeHrue U OOBEIMHECHHE MAHHBIX COOBITHA,
coObITHE, TPOTHBOIIOJIIOKHOE JIaHHOMY COOBITHIO, IIOJIB30BaThCS JAMarpaMMaMu Oiiiepa H
(bopMyIoi CIOKEHHS BEPOATHOCTEH MPH PEeIICHUH 3a]1a4;

ONEpUPOBATh TMOHATUSAMH: YCIOBHAs BEPOSTHOCTb, HE3aBUCUMBIE COOBITHS, HAXOIHUTh
BEPOSITHOCTH C MOMOIIBIO IIPABHJIa YMHOXKEHHSI, C TOMOUIBIO IepeBa CIy4ailiHOTO OTIbITA;

NPUMEHSITh KOMOMHATOPHOE MPAaBHJIO YMHOXKEHHUS TPU DPEIICHHH 3a/a4; OIEePHPOBATh

MNOHATUSAMU: HUCHBITAHHUC, HC3ABUCHUMBIC HWCHbITAHUSA, CCpPUA HCHBITaHHfI, yCnex ©u HEydauda,
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HaXOJIUTh BEPOSITHOCTU COOBITUI B CEpUM HE3aBUCUMBIX UCHBITAHUHN 10 IIEPBOrO ycIexa, HaXOAUTh
BEPOSITHOCTH COOBITUI B cepuu UcnbITaHU bepryiiy;

OIIEpPUPOBATH MOHATUAMMU: CllydaiiHasl BEJIMYUHA, PACIIPEIEICHUE BEPOSTHOCTEN, AUarpaMma
pacIpezeiieHys; CPaBHUBATh BEPOSITHOCTH 3HAYEHUN CIIy4allHOM BEJIMYUHBI 110 PACIIPEACIICHUIO HITU
C MIOMOILBIO JUarpamm;

ONEPUPOBATh TMOHATHEM MATEMaTHYECKOTO OXHUAAHUS, IPUBOAUTH IPUMEpBI, Kak
IIPUMEHAETCSI MAaTeMAaTUYECKOE OXHUIAHWE CIy4alHOM BEJIMYMHBI HAXOAUTh MATEMAaTUYECKOE
OKUJAaHHE 10 JTaHHOMY paclpeeIeHHI0; UMETh MIPEICTAaBICHUE O 3aKOHE OOJIBIINX YUCEIN; UMETh
IIPEICTABIEHUE O HOPMAJIbHOM PACIIPEACICHUH.

dopmupyemMbie KOMIIETEHITUT

Boemmyckank, ocBouBmmii [IIIKPC, pomken oOnagate OOMMMH — KOMIETEHIHSIMH,
BKJIIOYAIOIUMHU B €05l CTOCOOHOCTB!

OK 1. IloHumaTh CyIIHOCTb U COLMAIIBHYIO 3HAYUMOCTb Oyayieil npodeccuu, NposiBIsITh K
HEW yCTOWYUBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTb COOCTBEHHYIO AEATEIbHOCTb, MCXOJs U3 LEJIU U CIIOCOOOB ee
JNOCTHKECHMSI, ONIPEJIEIICHHBIX PYKOBOIUTEIIEM.

OK 3. Amnanm3upoBaTh pabOuUyl0 CHUTYyalMl0, OCYIIECTBISATH TEKYIIUHA W HWTOTOBBIN
KOHTPOJIb, OLEHKY M KOPPEKIUI0 COOCTBEHHOH JESTETbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yibTaThl CBOEH pabOTHI.

OK 4. OcymiecTBiaTh NOMCK HHPOPMALUU, HEOOXOAUMOM 17151 3PPEKTUBHOTO BINOIHEHUS
po¢eCCHOHANIBHBIX 3a1a4.

OK 5. MHcnonb3oBarh  MH()OPMAIIMOHHO-KOMMYHHUKAlIMOHHBIE  TEXHOJIOTMH B
pohecCHOHABHOM JIeATETHHOCTH.

OK 6. PaGorats B komaHae, 3(dexkTuBHO 00mATbCs € KOJUIEraMH, PYKOBOACTBOM,
KJINEHTaMH.

Bemyckauk,  ocBomBmmii  [IIIKPC,  gomken  obmagate  mpodeccHoHaTbHBIMU
KOMIIETEHIIUSIMU, COOTBETCTBYIOIIIMMHU BUJIaM JE€SITEIbHOCTH:

[ToaroroBka MaTepuagoB, MHCTPYMEHTA, 000PYAOBaHUs, pabOYero MecTa JJIsi U3rOTOBJICHUS
XYIO0KECTBEHHBIX U3AEIINI U3 METaLIA.

I[IK 1.1. OueHuBaTh KayecTBO MAaTEPHUANIOB, IPEAHA3HAYEHHBIX JJIs HW3TOTOBJICHUSA
METAJUINYECKUX XYAO0KECTBCHHBIX H3/ICIINN.

1K 1.3. PanirioHanbHO OpraHU30BbIBaTH pabouee MEeCTO.

Benenne nHIMBUAYaIbHOM TPYIOBOM AEATEIBHOCTH.

[1K 3.5. BecT JOKYMEHTALMIO YCTAHOBJICHHOTO 00pasia.
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TEMATHYECKOE INTAHUPOBAHUE

HaumenoBanmue pa3aesa Conep:xxanue y4eOHOro MaTepuasia (OCHOBHOEe U MPO(ecCHoOHAIBLHO- O0bém ®opMupyemblie
(Tembl) Kypca OPHEHTHPOBAHHOE), IPAKTHYECKHE 3AHATHS, IPHKJIATHOH MOLYIb (IPH HATHYMH)|  yacoB KOMIIeTeHIUH
1 2 3 4
NEPBbLIA KYPC OBYYEHMSI 35/18
[IpencraBnenue qaHHBIX lMpodeccrmoHanbHO-0pUEHTUPOBAHHOE coepkaHne 4/2 OK10K3
U OIHMCaTEeNIbHAs CTATHCTHKA (conepxaHue NpuKnagHoro Moaynsi) OK4 0K 5
[IpencraBneHne faHHBIX C TOMOIIBbIOTA0UI] U AuarpamM. CpeaHee
apudmeTHUeCKOe, MeInaHa, HauOoJIbIIee U HaUMEHbBIIIee 3HAUCHUS, pa3Max,
JIUCHIEpCHs, CTAaHIAPTHOE OTKJIIOHEHHE YMCIIOBBIX HA0OPOB
CiyyaiiHbl€ OIIBITHI CrydaiiHble SKCTIEPUMEHTHI (OTIBITHI)U CITy4aiiHbIe COOBITHSL. 2/1 OK 10K 6
U ClIydaiiHbIe COOBITHS, DneMeHTapHble COOBITHS (MCX0/1bl). BeposTHOCTD cityyaitHOro coObITHS. OK2 OK3
OTIBITHI C PABHOBO3MOXXHBIMH | BepOsATHOCTH COOBITHIA B OTIBITAXC PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMU. OK4 OKS5
3JIEMEHTApHBIMU UCXOJAAMHU CamocrosTenbHas paboTa: npaxmuieckas paboma no meme
Ornepanuy HaJ, COOBITHSMU, Omneparuu HaJ, COOBITUSIMHU: TIepeceYeHue, 00beTMHEHHE COOBITHH, 2/1 OK?2 OK3
CJIO’)KEHHE BEPOSTHOCTEMN MIPOTUBOIONOXKHBIE COObITUA. Jlnarpammbl Ditniepa. Dopmyna crioxeHus OK4 OK5
BEPOSTHOCTEM. CamocTrosTrenbHas paboTa: peuenue 3a0ay
VYcioBHas BEpOATHOCT, VYcnoBHas BEpOSATHOCTh. Y MHOXKEHHUE BepOsATHOCTEH. JlepeBo ciaydaitHOro 4/2 OK2 OK3
dhopmyna moaHOM skcriepuMerTa. @opmyrna moaHOM BeposTHOCTU. HezaBucumbie COOBITHSI.
BEPOATHOCTH CamocTodaTtenbHas paborta: peutenue 3a0ay
Y HE3aBUCUMOCTh COOBITUI
DJIeMEHTHl KOMOMHATOPUKH KombunaropHoe npaBmiio ymHOXkeHus. [lepectanoBku u hakropuan. Yucno 4/2 OK2 OK3
coueranuil. Tpeyronsauk [lackans. @opmynadbunoma Herotona
CamocrosTenbHas paboTa: peuieHue npumepos no meme
Cepun nocnenoBaTeNbHbBIX bunaphblii cinydaiiHbIil ONBIT (MCIIBITAaHUE), yeIeX U Heyaada. HezaBucumele 2/1 OK 1
UCIIBITAaHUI ucneltanus. Cepusi HE3aBUCUMBIX UCIIBITAaHUH /10 TiepBoro ycnexa. Cepus OK2 OK3
HE3aBUCHUMBIX UCIBITAHUN bepHyun. K 1.1

CamocTodaTtenpHas paboTta: npax-g1 paboma ¢ UCNOIb308AHUEM IIeKMPOHHBIXMAOIUY




CrnyvaiiHble BETUYHUHbI Crnyuaiinas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpaMma pacipeieneHus. 4/2 OK3IIK 1.1
U pacIpenencHus CymMma 1 mpou3BeIeHHe CllydaliHbIX BelnuuH. I [pumepsl pacnipenenenuii, B Tom
qrclie TeOMETp-0e U OuHOMuanbHoe. CaMocTosTeNbHas padoTa: peuweHue 3aday
MaremaTtnueckoe oxuganue | I[IpuMepsl IpUMEHEHUsI MaTEMaTHUYECKOT0 OXKHUIaHUsI(CTpaxoBaHue, JOTepes). 212 OK3
CIIy4aiiHOH BEJINYMHBI MatemaTnueckoe 0XXKH1aHuEe CyMMBICITyYalHbIX BEJINYMH. OK 2
MatemaTHueckoe 0KuJaHue FeOMETPUUECKOro M OMHOMHAIbHOTOpacpeieICHU.
CamocrosTtensHas paboTta: peuenue 3a0ay
Jucnepcus u ctangapTHoe [ucnepcus u crangapTHOE OTKIOHEHUE. Jlucrepcuu reOMeTpUIEeCKOro u 212 OK2 OK3
OTKJIOHEHHE CITy4alHOU OMHOMHATBHOTOpPACTIPEICIICHHUS. OK 5
BEJIMYMHBI CamocTodarenbHas paboTta: npakm. paboma c UCnoIb308aHUEM NIeKMPOHHBIXMAOIUY
3aKoH OOJIBIINX YHCEeT 3akoH 00JbIINX YKces. BBIOOPOUYHBIMMETO T UCCIEI0BaHUM. 2/1 OK1 OK2
CamocrosTtensHas paboTa: npakm. pab. ¢ UCHONb308AHUEM IIEKMPOHHLIXMAOIUY OK3 OKS5
HenpepsiBHbIE CcilydaliHble [Ipumeps! HeNpPEpBIBHBIX ClIydYalHbIXBEINYUH. DYHKINS INIOTHOCTH PACIPEIEICHHUS. 2 OK3
BEJIMUMHBI (pacnpeneneHus) | PaBHOMepHOe pacmpeseneHue u ero CBoicTBa OK 4
HopwmanbHoe pacnipenenenue | 3agaud, IpUBOASIIME K HOpMalibHOMYpactipeaeneHuto. OyHKIUS MIIOTHOCTU U 2/1 OK2OK3
CBOICTBa HOPMAJIBHOT'O PACIIPEIEICHMS. OK40OK 5
[IpakTrdeckas paboTa ¢ UCTIOJIB30BAaHUEM AIEKTPOHHBIXT TAOIHUIL
[ToBTOpenue, 0600mEeHHE, OnucarenpHas cratuctuka. CiydaiHbIE ONBITH U BEPOSITHOCTH CIIy4alHbIX 3/1 OK 10K 6
cHUCTeMaTH3alus 3HaHUI coObITHii. Onepanuu HaACOOBITUAMU. DIEMEHTH KOMOWHATOPUKHU, CEPUU OK2OK3
HE3aBUCHUMBIX HCTIbITaHul [IpeacTaBieHue TaHHBIX ¢ TOMOIIBIOTAONIT U JUATPAMM, OK 4 OK 5
onucareabHas CTATUCTUKA, ONBITHI C PABHOBO3MOKHBIMH 2JIEMEHTAPHBIMH K 1.1
COOBITUSIMH, BEIYUCIICHUE BEPOSITHOCTEH COOBITUI C IpUMEHEHHEM (OpPMYITH K 1.3
rpauyeckux MeToA0B (KOOpAUHATHAS MpsiMasi, JepeBo,JuarpaMmma JDiisepa), K 3.5
CIIy4alHBICBEJIUYMHBI U PACIPEACICHUs, MATEMAaTUUECKOE 0KUIAHNUE CIIydaliHOU
BennuuHbl.  CamocTosTeNbHas paboTa: peuieHue 3a0ay
Bcero: 35/18
(53)
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