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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o01eo0pazoBaTeIbHON yaeOHOU mucrunHa QY J1.04
MarteMaTuKanpeHa3HaueHa I W3Y4YEHUS MaTEeMaTUKH B MPOeCcCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3ALMAX, PEANH3YIOIIMX O00pa30BaTEIbHYIO MPOrpaMMy
cpeaHero oOmero oOpa3oBaHUsS B Mpe/esiax OCBOCHHUS MPOrpaMMBbl IMOJTOTOBKHU
CHELHUATNCTOB CPEIHETO 3B€Ha Ha 0a3e OCHOBHOTO 00IIEro 00pa3oBaHUsl.
[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii PI'OC cpennero ooOiero
o0pa3oBaHusl, MPEIBABISEMBIX K CTPYKTYpPE, COJIEPKAHUIO U PE3yJIbTaTaM OCBOCHHUSI
yaeOHoi nucuumuinael OY /1. 04 MaTtemaTukaB cOOTBETCTBUU ¢ PekoMeHmanusaMu
[0 OpraHu3alyu MOJyYeHHUs CpeAHero oluiero oopa3oBaHus B Mpejeiaax OCBOCHUS
o0pa3oBaTeNbHBIX MPOrpaMM CpeIHEro MpodeccruoHaasHOr0 00pa3oBaHuUsl Ha 0ase
OCHOBHOro  ofOmiero  oOpaszoBanusi, ¢ yderoM [IpuMepHOil  OCHOBHOI
oOpa3oBaTeNbHOM MporpamMMmbl CpelHero ooOmero oOpa3oBaHMs, OAOOPEHHOM
peuieHueM  QeaepasbHOrO  yu4eOHO-METOJUYECKOr0 OOBEAUHEHHS 1O O00IIeMy
o0OpazoBaHuIo (MpoTokoi oT 28 utoHs 2016 r. Ne 2/16-3)

Conepxkanue rmporpammbl  yueOHOM  auciumauael  OY/1.04 Marematuka
HAIpPAaBIICHO HA JOCTHKCHHE CICIYIONINX LeJIeii:

— obOecneuenue  CHOPMUPOBAHHOCTH  NPEACTABICHUA O  COLUAJIBHBIX,
KyJbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MATEMATHUKHU;

— obecrieyeHre Cc(HOPMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOIO U
MaTEeMaTUYECKOTO MBIIIICHUS,

— obecnieyeHre chOPMUPOBAHHOCTH YMEHUIN MPUMEHSATH TOJyUYCHHBIC 3HAHUS
MIPY PEIICHUH PA3IMIHbBIX 3a1a9;

— obecneueHue chOpMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHUKE KaK 4acTH
OOIIEYEIOBEYECKOM  KYJBTYpbl,  YHHBEPCAIBHOM  SI3bIKE  HAYKH,
MO3BOJISIONIEM OMMCHIBATh M M3y4aTh PEaIbHBIC MTPOIIECCHI U SIBJICHUS.

— B nporpammy BKJIIOYEHO conep:KaHUE, HAMpaBiIeHHOE Ha (popMupoBaHHUE y
o0yJaromuxcss KOMIETSHIINH, HEOOXOAUMBIX I Ka4eCTBEHHOTO OCBOCHUS
[ITICC3 Ha 6a3e OCHOBHOrO 00111€ro 00pa30BaHUs C MOJYYEHHEM CPEIHETO
o01iero oOpa3oBaHusI.

[Ipn peanuzauuu cojepxaHus 0011e00pa3oBaTEIbHON YUEeOHON JUCIUTIIMHBI
OY .04 Marematukas npenenax ocsoeHus [HIICC3Texunyeckoro npopuiis Ha
0aze OCHOBHOTO oOmero oOpa3oBaHUsS C TMOJYYCHUEM CPEIHEro O0OIIero
oOpa3oBaHMsIMaKCUMalbHas ydeOHasi Harpy3ka OOy4arollerocsi COCTaBisieT — —
351yaca, B TOM 4YHCIIE:

—00s3aTeNbHON ayIUTOPHOM yueOHOM Harpy3ku obydaromierocsi —2344acos;
—CaMOCTOSITENIbHOM paboThl 0Oy4aromerocs — 117 yacos.



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILJIUHBI
OY1.04 MATEMATHUKA

Marematuka siBisieTcss (GyHAAMEHTAIBHONW 0011e00pa30BaTeIbHON AUCITUTUTHHON
CO CJOXHBIIUMCSI YCTOMYMBBIM COAEpKaHUEM M OOIMMHU TpPEeOOBAaHUSIMU K
MOJTOTOBKE 00YYaIOIINXCS.
[Ipu OCBOCHUU CIIEIMAIIBHOCTEN CIIO TEXHUYECKOTO npoduis
npodeccroHanbHOTO 00pa30BaHUsl MaTeMaTUKa U3ydaeTcsi 0oJjiee yriyOJeHHO, Kak
npodusibHas y4yeOHas AUCHMIUIMHA, YYWUTHIBAIOIIAS CIENUPUKY OCBAaUBAEMBbIX
CIICIIMAJILHOCTEH.
DT0 BbIpakaeTcs B coliepKaHUM OOy4eHHs, KOJIMYECTBE YacOB, BBIJEISEMbIX Ha
U3Y4YEHHUE OT/CNIbHBIX TEM MPOTPAMMBbI, TIIyOMHE UX OCBOEHUS CTYJECHTaMHU, 00beMe
U XapakTepe MPaKTUYECKUX 3aHATUM, BUIAX BHEAYAUTOPHOU CaMOCTOSITEIbHOMN
paboThI CTYJICHTOB.
OOmue 1enu HW3y4YeHUs] MATEMATHKUA TPATUIIMOHHO PEATU3YyIOTCS B UEThIPEX
HaIpaBJICHUSX:
—  o0miee npeacTaBiaeHre 00 UACSIX U METOAaX MAaTEMAaTHKH;
—  HHTEJUIEKTYaJIbHOE Pa3BUTHUE;
—  OBJIJICHHE HEOOXOAUMBIMU KOHKPETHBIMUA 3HAHUSIMU U YMEHUSIMU;
—  BOCIUTATEIBHOE BO3JICHCTBUE.
[Ipodunuzanusa ueneil MareMaTHYECKOro OOpa30BaHMS OTpa)XKaeTcsi Ha BBIOOpE
MPUOPUTETOB B OpraHu3aluu y4eOHOM JesaTeNbHOCTH oOywarommxcs. Jls
TEXHUYECKOT0, COIMAJIbHO-PKOHOMUYECKOTO mpoduiieid  mpodeccroHaaIbHOTro
oOpa3oBaHusI BBIOOp TIIeJed CMemaeTcss B MParMaTUUYeCKOM HampaBJICHUH,
peAyCMaTPUBAIOIIEM YCUIICHHE U PACIIMPEHUE MPUKIATHOTO XapaKTepa U3y4YeHUs
MaTeMaTHUKH, MPEUMYLIECTBEHHON OpHUEHTAllMM Ha aJITOPUTMHUYECKUN CTUIIb
MO3HABATEILHON  JesATeNbHOCTH.M3ydeHne  mMaremMaTHku  Kak — IPpOUILHON
o01eo0pazoBarenbHON  Y4eOHOW  JMCHMIUIMHBI, YYUTHIBAIOMICH — crienuduky
ocBamBaeMbIX ctygeHTamu cneruanbHoctu CIIO, oOecrieunBaercs:
— BBIOOPOM Pa3TUYHBIX MOJIXO/I0B K BBEJICHUIO OCHOBHBIX MTOHSITHH;
— (GopMHUpPOBAHMEM  CHCTEMBbl  Y4EOHBIX  3aJlaHWii,  OOECIEeYHBAIOIINX
3¢ PeKTUBHOE OCYIIECTBICHNE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;
— o0oraieHueM CreKTpa CTUIeH y4eOHON e TeIbHOCTH 3a CUET COTJIACOBAHUS
C BEAYIIUMU JESITEIbHOCTHBIMHU XapaKTePUCTUKaMH BhIOpaHHOW Tpodeccun /
CIEIUAIBHOCTH.
[IpodumnbHas cocTaBisromias OTpPa)kaeTcsi B TPeOOBAaHUSX K TOATOTOBKE
00yJaroImuxcs B 4acCTH:
— oOme cucTteMbl 3HAHUM: COJAEP)KATEIIbHBIE MPUMEPHI HUCIOJIH30BAHUS
MaTeMaTH4YECKUX UJIe U METOJIOB B MPO(EeCCHOHATBHOM AeATEIbHOCTH;
— YMEHHUM: pa3auyue B YpPOBHE TPEOOBAaHUU K CIIOKHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;
— TMPAKTUYECKOTO WCIOIh30BAaHUS TPHOOPETCHHBIX 3HAHUH U YMCHHM:
UHAMBUYaTbHOTO Y4eOHOTO OMbITAa B MOCTPOCHUU MAaTEMATUYECKUX MOJEIIEH,
BBITIOJIHEHUHU HCCIIE0BATENIbCKUX MPOEKTOB.



Takum 00pa3om, peanuzaius coaepkaHus yueOHON TUCUUITMHBI OPUEHTHPYET Ha
IPUOPUTETHYIO POJb  MPOIECCYAIbHBIX  XapaKTePUCTHK y4uyeOHOW  paloThl,
3aBUCAIMX OT Mpoduisi TpodeccHoHaTLHOTO 00pa3oBaHMs, MOTYYEHHUS OIbITa
MCIIOJIb30BAaHUSI MATEMaTUKU B COJAEPIKATEIbHBIX U MPO(ECCHOHANTBHO 3HAYHUMBIX
CUTyallMsIX TI0 CpPaBHEHUI0O ¢ (HOPMAIBHO-YPOBHEBBIMH  PE3YyIbTaTUBHBIMHU
XapaKTePUCTUKaAMH O0YUICHHS.

Conepxanue yuyeOHOW AMCHUIUIMHBI pa3padOTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeIbHBIMU JTMHUSMU 00yYeHUS] MaTEMaTUKE:

—  anreOpanueckasi JIUHMS, BKIIOUAOIIAs CUCTEeMAaTU3allMI0 CBEJCHUN O Ynciax;
U3y4YeHUE HOBBIX M 0000IleHHE paHee HM3YYECHHBIX olepanuid (BO3BEJICHHE B
CTENEHb, W3BJICYCHUE KOPHsS, JorapudMUpOBaHUE, CHHYC, KOCHUHYC, TaHIEHC,
KOTAaHT€HC U OOpaTHbIE K HUM); U3yUYCHHE HOBBIX BUJIOB YHCIIOBBIX BBIPAKECHUN U
GopMyI; COBEpIIEHCTBOBAHME NPAKTHUYECKUX HABBIKOB U  BBIYHCIUTEIHLHOM
KyJbTYypbl, pAacUIUpPEHHE W COBEPIICHCTBOBAHME alreOpanyecKkoro ammapara,
chOPMHUPOBAHHOTO B OCHOBHOW INKOJE, M €ro TMPUMEHEHHE K PEIICHUIO
MaTeMaTUYECKHUX W MPHUKIAIHBIX 3a/1a9;

—  TeopeTUuKO-(yHKIMOHAJIbHAS JIMHHSA, BKJIIOYAIOIMIAs CHCTEMATH3alUI0 |
pacuIMpeHue CBEACHUN O (PYHKIUSAX, COBEPIIEHCTBOBAHUE TpadUUYECKUX yYMEHUM;
3HAKOMCTBO C OCHOBHBIMM HJECSIMH U METOJAMH MaTEMaTHYECKOTO aHajiu3a B
oO0beMe, TIO3BOJISIIOIIEM HCCIENOBAaTh JJIEMEHTapHble (QYHKIIMM U peniaTh
pocTerIne reoMeTpruieckue, Gu3nuecKue v Ipyrue NpuKIaaHbie 3a/1a4u;

— JIMHUS ypaBHEHUW ¥ HEPABEHCTB, OCHOBAaHHAs Ha TIOCTPOCHUH U
WCCJICIOBAaHNM MAaTEMaTUYECKUX MOJEINeH, MepeceKaromascs ¢ anredpandeckon u
TEOPETUKO-(DYHKITMOHAILHONH ~ JMHUSMHA W BKJIIOYAIOMIAs ~ pa3BUTHE U
COBEpIICHCTBOBAHNE TEXHUKH alreOpandecKux MpeoOpa3oBaHUN IS pelIeHUs
YpaBHEHH, HEPaBEHCTB U CHCTeM; (OPMHUPOBAHHWE CIIOCOOHOCTH CTPOUTH U
UCCJIeIOBATh MPOCTEUININE MATeMAaTHUYECKHE MOJICTU TpPU PEIICHUH NPUKIATHBIX
3a/1a4, 3a71a4 U3 CMEXHBIX U CICIIHAIBHBIX TUCIUTLINH;

—  TEeOMeTpWYecKas JIMHUSA, BKJIIOYAIONIAs HAIJISIHBIE TMPEACTABJICHHUS O
POCTPAHCTBEHHBIX (UTYpaxX M M3YYEHUE WX CBOMCTB, (OPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOPaXXEHHWs, Pa3BUTHE  CIIOCOOOB  T'€OMETPHUUECKUX
MU3MEPEHH, KOOPIUHATHOTO U BEKTOPHOTO METOAOB JIJIsl PEIICHHS] MaTeMaTHYECKUX
Y TIPUKJIQTHBIX 3a/1a9;

—  cToXacTWYecKas JIMHUS, OCHOBaHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHH,
MPEJICTAaBICHUIM O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX OKPY’KaIOIIEro
MUpa.

B Tematmdeckom miiaHe mporpamMMmbl YUeOHBIM MaTepuall MpeicTaBieH B (Gopme
YepeMyIONIerocs pPa3BEepPThIBAHUS OCHOBHBIX COJCpP)KATEIbHBIX JIMHUKA (anre-
Opanueckod,  TEOpeTUKO-(PYHKIIMOHAILHOW,  ypaBHEHHMM W  HEPABEHCTB,
reOMETPUUYECKOM, CTOXAaCTUYECKOM), YTO TO3BOJIIET T'MOKO HCIIOJIb30BAaTh HUX
pacmojoKeHHEe U B3aHMMOCBSI3b, COCTaBIATh pabOUMil KajeHIapHbIN IJIaH, IMO-
pazHoMy depenys YyuyeOHble TeMbl (TJaBbl Y4eOHHKA), Y4YUThIBas MNPODWIbH
npodeccronansHOT0 00pazoBanus, crienuduky ocsanBaeMon cnenuaibHoctu CIIO,
rIIyOMHY M3y4Y€HUsl MaTepuaia, YypOBEHb MOJATOTOBKH CTYACHTOB 10 MIPEIMETY.



N3yuenne obimeobpa3zoBarenbHor yueOHoM nucuumuinabl OY .04 MatemaTuka
3aBepIIaeTCs TMOJBEICHUEM MTOTOB B (hOpME DK3aMEHA B pPaMKax MPOMEKYTOUHOMN
aTTeCTallMM CTYJIEHTOB B mpoluecce ocBoeHust ocHoBHou I[IIICC3 ¢ momydyeHuem
cpeaHero o0mero 0opa3oBaHusl.

MECTO YUYEBHOMH JIJUCHUILJIMHBI B YYEFHOM ILVIAHE

VYuebnas gucuumimHa OY]/1.04 MartemaTukasBisieTcss y4eOHBIM IIPEAMETOM
oOs3aTenbHONM mpeAMeTHOM obOmactu «Martematuka u uHbopmatukay OI'OC
cpeaHero oo1ero oopa3oBaHus.

VYuebnas nuctuminHa OY/1.04 MartemaTukanszydaercs B 001eo0pa3oBaTeIbHOM
ke ydeOnoro miuaHa IIIICC3 na 6a3e ocHOBHOro oOrero o0Opa3oBaHHS C
MOJTYYE€HHUEM CPEJIHET0 00111ero oopa3oBaHusl.

VYuebnas guctiuminaa OY/1.04 MaremaTukaB ydeOHOM IUIaHE BXOJUT B COCTaB
o0mux  0o0meoO0pa3oBaTENbHbIX Y4YEOHBIX AUCHUIUIMH, (OPMUPYEMBIX U3
o0s3aTenbHbIX NpeaMeTHbIx oomacteid @I'OC cpeanero oduiero oOpa3oBaHus.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTILIUHBI

OcBoenue coJiepKaHUs yueOHOMI TUCIUTUTHHBI oY 1.04
MaremaTukao0ecrneunBaeT JOCTHKEHHE CTYICHTAMHU CIICYIOIIUX Pe3yJbTaTOB:
JAUYHOCHHbIX:

—  c(opMHpPOBAHHOCTh TIPEACTABICHUM O MaTeMaTHKe KaK YHHUBEPCAIbHOM
SI3bIKE HAyKH, CPEACTBE MOJICIIMPOBAHMS SIBICHUN M IMPOIECCOB, UACIX U METOJax
MaTE€MAaTHKH;

—  TIOHMMaHHWE 3HAYMMOCTH MATEMAaTHUKH I HAyYHO-TEXHHYECKOTO Iporpecca,
c(OpPMHPOBAHHOCTh OTHOIICHUS K MaTEeMaTHKEe KaK K YacTH OOIIeUeTOBEUYCCKOM
KyJIbTYpbl Ye€pe3 3HAKOMCTBO C WCTOPHUEH pa3BUTHS MaTEMaTHKH, DBOJIOIUCH
MaTeMaTHYECKHUX HJICH;

—  pa3BUTHE JIOTHYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOpaKECHMUS,
ANTOPUTMHYECKON KYJIbTYPhI, KpUTUYHOCTH MBIIUJICHUS Ha YPOBHE, HEOOXOIMMOM
utst Oyayteit mpodeccuoHambHOM NeITeTbHOCTH, JIJIs1 TPOI0JDKEHUS 00pa30oBaHus U
caM0o00pa3oBaHMS;

—  OBJIaJICHWE MaTEMaTUYCCKUMH 3HAHUSAMHU M YMEHUSIMH, HEOOXOIUMBIMH B T10-
BCCTHEBHOM KU3HHM, JIJI1 OCBOCHHUS CMEKHBIX €CTCCTBEHHO-HAYYHBIX TUCIUTLIMH U
JTUCITUTUINH MPo(eCCHOHAIBHOTO MHKJIA, VIS TOJyYeHHs] 00pa30BaHus B 00JIaCTSX,
HEe TPEeOYIOUX YIITyOJICHHOW MaTeMaTUdeCKON MOATOTOBKY;

—  TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM UHCIIE CaMOOOPa30BaHMIO,
Ha TMPOTSHKEHUU BCEH JKWU3HM, CO3HATEIHLHOE OTHOIIEHHWE K HEMpPEepPhIBHOMY O00-
PA30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPO(EeCcCCHOHANBbHON M OOIIECTBEHHOW [es-
TEJILHOCTH;

—  TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITETbHOM TBOPYECKOM M OTBETCTBEHHOM
JIeSITEILHOCTH;

—  TOTOBHOCTh K KOJUICKTUBHOM pabOTe, COTPYJAHUYECTBY CO CBEPCTHHKAMH B
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oOpa3zoBarenbHOM,  OOIIECTBEHHO  TMOJE3HOM,  y4eOHO-MCCIEeI0BaTEIbCKOM,
MIPOEKTHOM U JPYTUX BUAAX ACSITEIbHOCTH;

—  OTHOIIEHHE K MPOo(hecCHOHATBHON NEeATeIbHOCTH KaK BO3MOXKHOCTH Y4acTus B
pEIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYJapCTBEHHBIX, OOIICHAMOHAIBHBIX
npo0JieM;

MemanpeomenmHuix:

—  YMEHHE CaMOCTOSITEIBHO OIpEACNATh eI JEATEIBHOCTH M COCTaBISAThH
IUTaHBl  JICSTENBHOCTH; CaMOCTOSTENIbHO OCYIIECTBIISITh, KOHTPOJHUPOBATH M
KOPPEKTUPOBATh JESATEIBHOCTD;, HCIONB30BAaTh BCE BO3MOXHBIE PECYpChI IS
JOCTHKEHHUS TIOCTABJICHHBIX LEJIEH U peaan3alyy MIaHOB JIESITEIbHOCTH; BIOUPATh
YCHEIIHbIE CTPATETUU B PA3JINYHBIX CUTYaLIHSIX;

— YMEHHME TMpPOJYKTHBHO OOHIaThCS M B3aUMOJEWCTBOBATH B IpoLEcce
COBMECTHON  JEATENbHOCTH, YYUTHIBATh  MO3UIMH  JPYIMX  yYaCTHUKOB
JesTeNIbHOCTH, 3P(HEKTUBHO pa3periaTb KOH(OIUKTHI,

—  BJIQJICHHME HaBBIKAMHU I[I03HABATEJIbHOW, Y4YEOHO-UCCIIEOBATEIBCKON U
IPOEKTHOM JEsATeIbHOCTH, HaBBIKAMM pa3pelieHusl MpoOseM; CIOCOOHOCTh W
TOTOBHOCTBb K CaMOCTOSITENIbHOMY IIOMCKY METOJIOB PEIICHUs NMPAKTHYECKUX 3a/1ad,
MPUMEHEHUIO PA3JIMYHBIX METO/I0B MTO3HAHUS;

— TOTOBHOCTh M  CIOCOOHOCTh K CaMOCTOSITENIbHOM — MH(POPMAIMOHHO-
MMO3HABATEJIbHOM JI€ATEIbHOCTH, BKJIIOYasi YMEHHUE OPUEHTUPOBATHCS B PA3IMUHBIX
UCTOYHMKAX UWH(OpMAIMK, KpPUTUYECKH OLEHHBaTh W  HMHTEPIPETUPOBATH
MH(POPMAIUIO, TIOTYYaEMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

—  BJAJICHME S3BIKOBBIMH CPEICTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3Jararb
CBOIO TOUKY 3PEHMs, HCIIOJIb30BATh aICKBATHBIE A3BIKOBBIE CPECTBA;

—  BJIQJICHHME HaBbIKAMU  [I03HABATEIbHOW  pediekcuu Kak  OCO3HaHUs
COBEpILAEMbIX JIEUCTBHUI M MBICIUTENbHBIX TMPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHM, TPaHUIl CBOErO 3HAHWSA W HE3HAHUS, HOBBIX MO3HABATENBHBIX 33/7a4 U
CPEICTB ISl UX TOCTHXKCHHUS;

—  LEeJNeYCTPEMJIEHHOCTh B MIOMCKAX W MPUHATHH PEUIEHUH, COOOPAa3UTENbHOCTD U
UHTYULUS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEACTABICHUI; CIOCOOHOCTH BOC-
MIPUHUMATh KPAacoTy U TAPMOHUIO MUPA;

npeomMemHulX:

—  c(hopMHpPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKEe KaK dYacTH MHPOBOU
KyJbTYPBl 1 MECTE€ MAaTEMAaTUKN B COBPEMEHHOM UBUIIU3ALIMH, CLIOCO0aX ONMUCAHUS
SBJICHUM peabHOr0 MUPA HA MATEMATUYECKOM SI3BIKE;

—  chOpPMHPOBAHHOCTh TMPEACTABICHUM O MaTEMaTUYECKUX TMOHATHSAX Kak
BAKHEUIINX MaTEMaTUYECKUX MOJEISIX, MO3BOJISIIOIIMX OMUCHIBATh M H3ydaTh
pa3Hble TPOLECCHl W SBJICHMS; NOHMMAHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO
MTOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIA;

—  BJAJCHHE METOJAMHU JO0Ka3aTeJIbCTB U AJTOPUTMOB DEIICHHS, YMEHUE HX
NPUMEHSTh, TPOBOAUTH 10Ka3aTEIbHbIE PACCYKIECHUS B XO/1€ PEIICHUS 3a/1a4;

—  chOpPMHUPOBAHHOCTh MPEACTABICHUN O HEOOXOAMMOCTU JI0KA3aTeNIbCTB MpU
000CHOBaHUM MAaTEMAaTUYECKUX YTBEP)KIECHUU U POJIM AKCHOMATUKHU B MPOBEACHUU
JNEAYKTUBHBIX PacCyXICHUM;
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—  ¢chOpMHUPOBAHHOCTH MOHATUWHOIO ammapara 1Mo OCHOBHBIM pa3jesiaM Kypca
MaTEeMAaTHUKH; 3HAHUH OCHOBHBIX TeopeM, (DOpMyJT U YMEHUS X MPUMCHSTH; YMCHUS
JIOKa3bIBaTh TEOPEMBI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 33714,

—  chOpPMHPOBAHHOCTh  YMEHHH  MOJEIMPOBATH  pEalbHBIC  CUTYaIlHH,
UCCIIEN0BATh IOCTPOEHHBIE MOJEIIH, HHTEPIIPETUPOBATH MOJIYUEHHBIN PE3yNIbTAaT;

—  chOpMHPOBAHHOCTh MIPEACTABIICHUM 00 OCHOBHBIX MOHSATHSAX
MaTeMaTH4YECKOr0 aHalii3a M UX CBOMCTBAx, BIAJCHUE YMEHUEM XApaKTEPU30BATh
nmoBefieHUe (DYHKIMM, WMCHOJB30BaHUE TIOJYYCHHBIX 3HAHWA JJI OINWCAHUS W
aHaJM3a pEAIbHBIX 3aBUCUMOCTEW;

—  BJAQJCHHE YMEHHUSIMH COCTABJICHUS BEPOSATHOCTHBIX MOJEJIEH IO YCIOBHIO
3alayd M BBIYUCIICHUS BEPOATHOCTH HACTYIUICHUS COOBITHH, B TOM YHCIE C
npuMeHeHueM  QopMys  KOMOMHATOPUKH U  OCHOBHBIX TEOPEM  TEOPHUH
BEPOSATHOCTEW; UCCIICIOBAHUS CIIyUYalHBIX BEJIUYMH 10 UX PACIPEACICHUIO

—  BJAQJACHHME CTaHAAPTHBIMM  IPUEMaMH  PELICHUS  PAUUMOHAIBHBIX U
UPPALUOHAIBHBIX, [I0KA3aTEJIbHbIX, CTEIIEHHbBIX, TPUTOHOMETPUYECKUX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJb30BAHME TOTOBBIX KOMITBIOTEPHBIX MPOTPaMM, B TOM
yuclie s MOWCKa IYTH PENICHWS W WUIIOCTPALMM PEIICHUS YPAaBHCHUW U
HEPABCHCTB;

—  ¢c(hOpMHPOBAHHOCTh MPEJICTABICHU I 00 OCHOBHBIX TTOHSTHSX
MAaTeMaTH4YEeCKOr0 aHajau3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPU30BaATh
noBefieHUEe (YHKIMMA, HCIOIB30BAHUE TIOJYYCHHBIX 3HAHWM Ui OINMUCAHUA H
AHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

—  BJAQJACHHUE OCHOBHBIMH IIOHATUAMHU O IUIOCKMX UM TPOCTPAHCTBEHHBIX
reoMeTpudeckux (urypax, uX OCHOBHBIX CBOMCTBax; C(HOPMHUPOBAHHOCTH YMEHUS
pacrio3HaBaTh reoOMETpUYeCKHe (PUTYphl Ha yepTexax, MOJEISIX U B peaJbHOM
MHUpE; MPUMEHEHUE H3YYEHHBIX CBOMCTB reOMETpUUYECKUX (Puryp u Qopmyn ajis
pEIIeHUsI TEOMETPUYECKUX 33/1a4 U 3a]1a4 C MPAKTHYECKUM COAEPHKAHUEM;

—  c(hopMHPOBAHHOCTh MPEACTABICHUN O Tpolleccax M SIBICHUAX, HUMEIOIINX
BEPOSTHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaJbHOM MMUPE,
OCHOBHBIX IOHSATHUSAX JJIEMEHTAPHOM TEOPUU BEPOSITHOCTEW; YMEHUW HAXOIUTH U
OIICHUBATh BEPOSTHOCTH HACTYIUICHHS COOBITUH B TPOCTEHIINX MPAKTHIECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIyYalHBIX BEJIMUUH;

—  BJAJCHHME HABBIKAMU HCIIOJIB30BaHKS TOTOBBIX KOMIIBIOTEPHBIX IMPOrPaMM IIpU
peleHnu 3aaa4.



TEMATUYECKUM IIVIAH Y COJIEP)KAHUE YYEBHOM
JTUCHUIIJIMHBI OY/1.04 MATEMATHUKA

TemaTrnuecKkui miaH

Buja yueOHoii padboThl

KoanyecTBo 4acoB

AYIUTOPHBbIE 3aHATHS.
Copnepxanue o0yyeHus

Texnnuyeckuit npopuiab NpodeccHOHATLHOI0

o0pa3oBaHus

Pacnipenesienue y4eOHO HArpy3KH

CamocroaTeabHas | O0sa3areabHasi
MakcuMajabHast BHEAy/JTUTOpPHAs ay/IuTOpHasi

Beenenue 2 2
Pazgen 1. Pa3purue moHaTus o
Yyucie 15 5 10
Paznen 2. Kopuu, crenenu u
JorapuQMmBbl. 42 14 28
Paznen 3 IIpsiMble U MIJIOCKOCTH B
MIPOCTPAHCTBE 30 10 20
Paznen 4. KomOGunaTopuka 18 6 12
Paznen 5. KoopaunaTel u
BEKTODHI. 24 8 16
Pasnen 6. OcHOBEI
TPUTOHOMETPHH. 48 16 32
Paznen 7. ®ynkuuu u rpaguku 27 9 18
Pazgen §. MHOrorpanHuku u
KpyTJble Tela 39 13 26
Pasnen 9. Hauana
MaTeMaTU4IeCKOro aHaJIu3a. 36 12 24
Pazgen 10. Unterpain u ero
IPUMEHEHHE 24 8 16
Paznen 11. DnemeHTH TEOpUU
BEPOSITHOCTEN U MAaTEMaTU4YECKOMN
CTaTUCTHKH 18 6 12
Paznen 12. YpaBHenus u
HEPABCHCTBA. 28 10 18

BrinosiHeHUE TPOEKTOB U
HCCJICIOBATEILCKUX padoT 8 8/117
BCEI'O 351 117 234

Hrorosas arrecrauus B (popMe IK3aMeHa
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COJEPKAHUE YUYEBHOMU JUCHHUITJINHBI
BBenenue

MaremaTiKa B HayKe, TEXHUKE, SKOHOMHKE, MH()DOPMAIMOHHBIX TEXHOJIOTHIX M
MPAKTHYECKON JaesaTebHOCTH. Llenu v 3a1aun n3y4eHHsl MaTeMaTHKH IIPH OCBOCHUH
npodeccuit CITO u cienmansuocteit CIIO.

Pa3nenal. Pa3Burne noHATHSA O YHUCTIE

JeiicTBUTeIbHBbIE YyHca. [lenbie v paninoHanbHble YUcia. ApudmMeTuIecKue
nencTBud Haj urciaMmu.[IpeobpazoBanrie palmoHaNbHBIX BhIpaxeHU. OCHOBHOE
CBOMCTBO 1po0Ou, cokparieHue ipodei. ToxkaecTBeHHbIE IPeoOpa3zoBaHuUs
PaIMOHAIBHBIX BBIPAKECHUH.

YpaBHenuss u HepaBeHcTBa. CriocoObI pelieHUs] YpaBHEHUM U HEPAaBEHCTB M UX
obocHoBaHue. ['paduueckoe pelieHre ypaBHEHMW W HEpaBeHCTB. Meroa
UHTEPBAJIOB. PABHOCUIILHOCTH ypaBHEHU, HEPABEHCTB.

KoMimiekcHble 4YMcJaa. BO3HUKHOBEHHME KOMIUIEKCHOTO 4wucia. lloHarue
KOMIUJIEKCHOTO 4Hucia.J[eMcTBUS HaJl KOMIUIEKCHBIMU 4YuciIaMH. ['eoMerpuueckas
WHTEPIPETALNS KOMIIJIEKCHOTO YHCIIA.

Ipubankennbie BoruncaeHusi. Haxoxnenre npuOIMKeHHbIX 3HAYEHUN BEJIIMYUH
U TOTPEIIHOCTEeN BBIYUCICHUN (a0CONMIOTHOM M OTHOCUTENIbHOM), CpaBHEHUE YHC-
JIOBBIX BbIpaykeHUU. [[pnOIMKeHHbIE BEIUUCIECHUS U PEIICHUS] PUKIIAIHBIX 3a/1a4.

CamocmoamenvHas paboma Nel . Pewenue ypasHeHnuil u Hepagencms

CamocmoamenvHas paboma Ne2 . [locmpoenue epaghukos keaopamudHou u
JIUHEUHOU (OYyHKYULL

Pasznea 2. KopHu, crenenn u jorapumesi.

Kopens n-oit crenmenu. IloHsTHE KOpPHA N-OM CTENEHU U €r0 CBOMCTBA.
Brruncnenne kOpHs N-0M CTENIEHH.

CreneHb ¢ PpanMOHAJBHBIM MNOKa3aTejJeM.CTEleHn C JEHCTBUTEIbHBIMU
nokaszarensiMu.CBOKCTBA cTeNeHeN. PacueTr CIIOKHBIX MPOLIEHTOB B 9KOHOMUYECKUX
pacuerax.

Jlorapugpm umcaa. OcHoBHOE JorapudMHUUECKOE TOXKIECTBO./lecaTuunble U
HaTypajbHble jorapudmel.CBoiicTBa sorapudmon.lIpeoObpaszoBaHue CTENEHHBIX U
Jorapu(MUUECKUX BBIPAKECHHM.

HppanuonanbHbie ypaBHeHHs. [[oHSITHE MppAlMOHANBHBIX YPABHEHUN U METOIbI
UX PEILICHUS.

IHoka3arejbHbIe YpaBHeHUs. PelieHne noka3aTenpHbIX YPaBHEHUN.
Jlorapudmnueckne ypaBpHenus. Pemenue norapupMuieckux ypaBHEHUH.
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Ilpakmuueckue 3anamusn

Haxoxnenue 3HaueHUM CTEMEHEHM C LEJIbIMH W PALMOHAJIBHBIMU IOKA3aTEIIMU.
CpaBnenue creneHed. IlpeoOpa3oBaHusi BBIpaXXEHUM, COAECPXKAIIMX CTEICHHU.
Brrunciienre u cpaBHEeHHE KOpHEN. BBITTOHEHNE PACYETOB € pAIUKAIIAMH.

Pemienne wppanmoHanbHbIX ypaBHEHUU. PelieHne IOKa3aTelnbHBIX YpPaBHEHHU.
Haxoxnenue 3HaueHuil jmorapudma 1mo mMpou3BOIbHOMY ocHoBaHMIO. Ilepexox oT
OJTHOTO OCHOBaHMSI K JpyroMmy. Beluucienue u cpaBHEHHE JIOTapu(pMOB.
JlorapugmupoBanue U MOTEHUMPOBaHUE BbIpakeHUM.Pemenue norapudmuueckux
YPaBHCHUU.

Camocmosimenvras paboma No3. Peuienue noxazamenvHulX YpasHeHUll

CamocmoamenvHas paboma Ne4. [Ipumenenus nokazamenvHou u i1o2apugmuyeckou
@yuryuil. Pechepam

CamocmoamenvHas paboma Ne5. Peuienue nocapugmuueckux ypasHeHutl u
HepaseHcmea

Pasnen 3. [IpsiMble U IJI0CKOCTH B IPOCTPAHCTBE

BBenenue B crepeomerpuro. OcCHOBHbIE (DUTYpBI CTEPEOMETPUH, OCHOBHBIE
AKCHUOMBI I TEOPEMBI CTEPEOMETPUH.
B3aumMHoOepacno10:KeHUSINPAMBIXBIIPOCTPAHCTBE.
[TapannensHeie, CKpEIIHBAIOIINAECS 151 napajuiesibHbIE IIpsIMBIE.
[Ipu3HakmapauieIbHOCTH MPSIMBIX.
[MapasiebHOCT NPSAMON M IUIOCKOCTH, MNAPAIEJbHOCTHh IJIOCKOCTEH.
B3aumMHOe pacnosniokeHue mpsAMOM M IUIOCKOCTH. [Ipu3Haku mnapajuiesbHOCTH
IPSMOM M IUIOCKOCTU. B3aMMHOE pacnonoKeHUWe IUIOCKOCTEW B IMPOCTPAHCTBE.
[Ipu3HaknapasieabHOCTH MIOCKOCTe. CBOMCTBA NMapalIeNIbHBIX MJIOCKOCTEN.
IMapannensHoe npoenupoBanme. [lapannensHoenpoernupoBanue. HM3o00paxenue
TUIOCKHUX (PUTYp IO 3aKOHAM MapajuIeTIbHOTO TPOCIIUPOBAHUS
IepneHaUKYJASAPHOCTH NPAMBIX, NPAMOH M IUIOCKOCTH. llepneHauKynspHOCTH
IPSMBIX B IIPOCTpaHCTBE. llepnenauKyIIpHOCTh NPSAMOW U IIOCKOCTH. lIpm3Hak
NEPNEHIUKYJIAPHOCTH MNpsMbIX. [IpU3HaK NEPNEeHOUMKYJIAPHOCTH MPSIMOM U
IIJIOCKOCTH.
Iepnenaukynasip m HakJoHHass. OnpeneneHUE MNEPHNEHINKYJIAPA, HAKIOHHOM,
pacCTOssHMSI OT TOYKH [0 IUIOCKOCTH, PACCTOSIHUE MEXIAy NapajuleIbHBIMA
IUDIOCKOCTAMH, MEXKIYy IpsAMOM M MApajuleIbHOM €M IUIOCKOCTBIO, MEXKIY
CKPELIMBAIOIINMUCS TPSIMBIMHU.
Teopema o Tpex nepneHauKyJIsapax.
Teopema o Tpex NepneHaUKYJIApax U €€ IPUMEHEHUE IIPU PEIICHUH 3a1a4.
JAByrpannslii yroia.llouarue nsyrpannoro yrina. [loctpoenne nByrpasHoro yria.
IepneHAMKYJISPHOCTh IJIOCKOCTeH.B3anMHOE pacronoKeHue IUIOCKOCTEW B
npoctpancTie.llepneHInKyIspHOCTh THIOCKOCTEN. [Ipu3HaK mnepneHauKyJIsIpHOCTH
IIJIOCKOCTEMN.
IIpakTnyeckune 3aHATHS
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IIpu3HaKy B3aMMHOTO PACIOJIOKEHHS NPSMBIX. YTOJI MEXAY NpsAMbIMU. B3aumHoe
PACIIOJIOKEHHUE MPSAMBIX U IUIOCKOCTEN. [lepnenauKynsap u HakJIOHHAsA K IUIOCKOCTH.
Yros Mexay NpsAMOU U TUNIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PAaCIIOIOKEHUHN IPIMOMN
U IJIOCKOCTH. TeopeMa 0 Tpex NEpIeHIUKYIIIpax.

[Ipu3HaKy ¥ CBOMCTBA MAPAJIIEIBHBIX U MIEPIICHANKYIISIPHBIX INIOCKOCTEH.
PaccrostHue oT TOUKHM 10 TUNIOCKOCTH, OT MPSAMOM 10 INIOCKOCTH, PACCTOSTHUE MEXKIY
IJIOCKOCTAMH, MEXIY CKPCIIMBAIOIIAMUCA MPSMBIMU, MEXAY NPOU3BOIbHBIMU
(¢urypamu B mpoCTPaAHCTBE.

[TapajuienpHOE NPOEKTHPOBAHME M €ro CBOMCTBA. B3anMHOE pacmnosioKeHHe
IPOCTPAHCTBEHHBIX QUTYD.

CamocmoamenvHas paboma Ne6 I'eomempus Jlobauesckozo. Pepepam.
CamocmoamenvHasn paboma Ne7 Bvinonnenue nabopamopnou pabomsi
«H300pasicenue niockux guzyp npu napaiieibHoM npoeyupo8arHun »

CamocmoamenvHas paboma Ne§.Teopema o mpex nepnenouxkynapax. Cocmaenenue
nIana 00Ka3amenbCcmad.

Paszgea 4. KomOunaropuka

OcHOBHBIC TOHATHA KOMOMHATOPMKM. OJEMEHThl KOMOMHaTOpuku. Mctopus
pPa3BUTHSI KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEHM M CTAaTUCTUKHM M WX POJb B
pasnuYHBIX chepax YeIOBEUECKON JKU3HEACITENIbHOCTU. 3a/1aui Ha TOJICUET YKClia
pa3MEIICHUN, IEPECTAHOBOK, COUETAHUU.

IIpaBuiaa komOmHatopuku. Coaep:KaHUENPABUI CYMMbl M TPOU3BEACHUS;, HUX
IPUMEHEHUE C IEJIbI0 pellieHrss KOMOMHATOPHBIX 3a]1a4.

3agaum Ha mepedop BapuaHToB.PaznuynHbie crocoObl pemienus 3anad.Pernenue
KOMOMHATOPHBIX 3a71a4

bunom Hepwrona. ®opmyna O6unoma HrerloTona. CBoiicTBa OMHOMHUHAIBHBIX
ko3¢ dunrenToB. Tpeyronpuuk Ilackans.

IpakTuyeckue 3aHATHS

Uctopust pa3BuTuss KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEM M CTATUCTUKU U MX
poJib B pa3IMYHBIX cdepax UeToBEUECKOW KuU3HenesTeNnbHocTUu. [lpaBuiia
KOMOMHATOpUKHU. PelieHne KoMOMHATOPHBIX 3adad. Pa3smerieHus, couyeTaHus U
nepectaHoBkd. bunom Herorona u tpeyronsuuk [lackans. [lpuknanssie 3aqayn.

Camocmosimenvras paboma N9 OcnosHvie noHsmusi KOMOUHAMOPUKU.
Cocmaenenue kpocceopoa.

Camocmoamenvras paboma Nel OPewenue 3a0au na nepebop sapuanmos
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Pasznea S. KoopauHaThl M BEKTOPHI

BekTOpbl Ha IUIOCKOCTH W JAEMCTBUS ¢ HMMH. BekTophl, MOIynab BEKTOpa.
PaBeHncTBO BekTOpOB. CIOKEHHE U BHIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
YUCJIO. YTOI MEXY IByMs BeKTopamu. CKaJsipHOE MPOU3BEIEHNE BEKTOPOB.
YpaBHeHue NPAMOM M IUIOCKOCTH B mpocrpaHcrBe.llpsmoyronpHas cucrema
KOOpAWHAT B MIPOCTPAHCTBE. Koopaunatel TOYKH B
IIPOCTPAHCTBE. Y paBHEHUEIIPSMOH, BU/IbI YPaBHEHUSIIPSIMOMN Ha
mockoctu.Koopaunatel cepeaunsl otpeska. JnuHa orpeska.@opMynna paccTosiHUSA
MEXKY JBYMS TOYKaMU, KOOPJMHATHI CEpeINHA OTPE3Ka.

YpaBuenne chepsl. [lonstue chepsl, mapa u ux 3I€MEHTOB. Y paBHEHHE cHEphl U
mapa.

Bektopsl B npocrpancrse.llpoekuns Bektopa Ha ock. KoopauHaTel BEeKTOpa B
nmpocTpaHcTBe. /[lelicTBusA ¢ BekTopamu B IpocTpaHCTBe.DopMyrna CKaIAPHOIO
MMPOU3BEACHUS UIA BEKTOPOB B IPOCTPAHCTBE. YTOJI MEXKAY BEKTOPAMHU.
OpTOrOHAIBHOCTH BEKTOPOB.

Pemienne 3a1a4 Ha MCIOJIb30BAHUE METO1a KOOPAMHAT.

Pemenune crepeomMeTprudecKuxX 3a1a49 METOIOM KOOPAUHAT

IIpakTHUyeckue 3aHATHS

Bekropsl. [lelicTBus ¢ BekTopamu. JlekapToBa cUCTEMA KOOPAMHAT B IPOCTPAHCTBE.
VYpaBHeHue npsMoi, mIocKocTu u cdepol. Paccrosnue mexay Toukamu. JlecTBust
C BEKTOpaMH, 33aJaHHBIMU KoopJauHaTamu. CKaJISIpHOE NPOU3BEICHUE BEKTOPOB.
BekropHoe ypaBHeHME NOpsiMOM M IUIOCKOCTH. Mcmonb30BaHHWE BEKTOPOB IpH
JI0Ka3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

Camocmoamenvnaa paboma Nell [locmpoenue @ueyp Ha KOOPOUHAMHOLU
nI0CKOCMU

Camocmosmenvnas paboma Nel2llocmpoenue pe3yiomupyrowux 6eKmopos no
3A0AHHBIM YCLOBUAM

Pazgesa 6. OCHOBBI TPMTOHOMETPHH.

Tpuronomerpuyeckue ¢yHKuuM ocTporo yrua.KocuHyc, CHHYC TaHIEHC,
KOTAaHT€HC  OCTPOro  yrjla  NOpsIMOYTOJIBHOIO  TpEyroJibHuUKa.  PemeHune
TPEYTOJIBLHUKOB.

Panuannas wmepa yruaa.TpuroHomerpuueckass OKpyk HOCTb. KocuHyc, cHHYC
TaHT€HC, KOTAHT€HC JIF00O0T0 yrJa.

OcHOBHbIC TPUTOHOMETPHYECKHE TOXKAECTBA.

OcHOBHBIE TPUTOHOMETpPHUECKHE ToxaecTBa. lIpeoOpa3zoBaHus MPOCTEHIINX
TPUTOHOMETPHUYECKUX BBIPAKECHUN.

®opmyJibl npuBeAeHHsi. MHeMoHHYeckoe mpaBwio. TaOnuuma mnpuBeneHUS.
IIpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.
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IIpeoGpa3zoBaHusi TPUTOHOMETPUYECKHX BbIPAKEHUI

®opmynbl  IBOWHOTO ¥ TOJOBHHHOTO aprymeHTa.llpeoOpazoBanue CyMMbl
TPUTOHOMETPHUUECKUX (PYHKITHI B IPOU3BEACHUE U MIPOU3BEICHUS B CYMMY.

OoOparHble TpUroHOMeTpHYecKHe PyHKIMU.

ApKCHUHYC, apKKOCHUHYC, apKTaHI'€HC, apKKOTaHreHc yucia. CBoilcTBa 0OpaTHBIX
TPUTOHOMETPUIECKUX (PYHKITUH.

Tpuronomerpuyeckne  ypaBHeHus. [Ipocreillie  TpUrOHOMETPUYECKUE
ypaBHeHus. [Ipocrelinue TpuroHoMeTpuyeckue HepaBeHcTBa. TpuronoMerpuiaeckue
ypaBHEHUs, TMPUBOAMMBIE K KBaJpaTHbIM. PellleHHe TPUTOHOMETPUUYECKUX
ypaBHEHUH, TMNPUBOJUMBIX K KBaJpaTHbIM. IIpeoOpa3oBaHue ©  pelieHue
TPUTOHOMETPUUYECKUX ypaBHEHUI.PelieHue TpUTrOHOMETPUUYECKUX YpPaBHEHUH U
HEPABEHCTB.

O60o0menne mno Teme «OcHOBBI TpUroHomerpus». IIpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKECHUI. PelieHne TpUroHOMETPUYECKHX YpPaBHEHUU U
HEpPABEHCTB.

IIpakTuyeckue 3aHATHS

PanuanHbiil MeTOo1 U3MEpPEHUs YIJIOB BpaIlleHUS U CBSI3b C TPalyCHON Mepoil.

OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIAECTBA, (POPMYJIBI CIIOXKEHUS, YIABOCHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKUX (YHKIUA B MPOU3BEICHUE,
npeoOpa3oBaHUE€ NPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIUM B CyMMy.
[IpocTeiilme TPUroHOMETPUUECKUE YPABHEHHUS.

Camocmosimenvras paboma Nel3. Ucmopus mpueonomempuu. JJokaao.
Camocmosimenvras paboma Nold. @ynkyuu cexanc u kocexkawc. Cocmasumo
KOHCNeKm

CamocmoamenvHas paboma NelS. Peuternue 00HOPOOHbIX MPUSOHOMEMPUUECKUX
ypasHeHull

CamocmoamenvHas paboma Nel6. Pewenue mpuecoHomempuueckux HepaseHcma

Paznen 7. ®yHKkuuu ¥ rpapuku

Buabt ¢ynkumii. Ilonsitue ¢dyHkuMoHanpHOM  3aBUcHMOCTH. (O00OLIEHUE
creneHHbIX (QyHkuui. Ilonsitue aprymenta u ¢Qynkuuu. CrnocoObl 3amaHus
¢ynkuuu. OneMeHTapHble (QyHkiuu. Cxema uccienoBanus ¢QyHkuuud. OOJacThb
omnpeneneHusi U MHOXKecTBO 3HaueHuil. [loHsATHe mpenena W HEMPEPHIBHOCTH.
Haxosxnenue obsactu onpeaeneHus 1 001acTi 3HAUSHHUN 3JIeMEHTapHBIX (QYHKIIUM.
ITpomexyTKM MOHOTOHHOCTH U IKCTPEMYMBI (PYHKIMH.

MOHOTOHHOCTh (DYHKUHMH, MPOMEKYTKH BO3pACTaHHsI W YOBIBaHHUS, DKCTPEMYMBI,
NPOMEXYTKH  3HaKOMOCTOsSHCTBA. UteHue rpadukoB. AHamu3 rpapukoB
SKOHOMHUYECKOTO PA3BUTHS.

Ioka3arenabHass  ¢pyukuua.llonstne  noxkaszarensHol — Qynkmuu.  ['padux
nokasareiabHON GyHKIuU. CBOMCTBA MOKa3aTeIbHONU (DYHKIIUH.
Jlorapupmuueckas ¢yukuus.llonsarue norapudpmuueckoit ¢ynkuuu. ['paduk
norapudmuueckoit pynkuun. CBoicTa orapupmMudeckoin GyHKIUH.
Tpuronomerpudeckue  (QyHkumu.Tpuronomerpudeckue  (QyHKIMM W HUX
rpaduku. YeTHOCTh U MEPUOAUYHOCTD PyHKUMA. [IIOHATHE YETHOCTh U HEUETHOCTU
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dbynkauii. Ilepuwonuunocts ¢dyukiuid.MccnenoBanue QyHKIMHA Ha YETHOCTb,
3a1aHHBIX rpaduyecku u AQHAJIMTUYECKHU. Brruncnenne IIEPUOJIOB
TPUTOHOMETPHUUECKUX (QYHKITHI.

IIpeoOpa3oBanue rpagukoB TpUroHoMeTpudeckux pynkumii. [IpeodpaszoBanue
rpaduKoB TpUrOHOMETpHUECKUX QYyHKIHHI. ["apMoHHUeckue KoneOaHusl.

IIpakTHYeckue 3aHITUSA

Onpenenenne pynkuuit. [loctpoenne u urenue rpaduxos Gynknmii. ccinenoBanne
¢ynkuuu. CBONCTBAa 53JIEMEHTAPHBIX (PYHKIUH. [IpeoOpazoBanus rpaduka
TPUTOHOMETPUUYECKUX (PYHKITHH.

Camocmosmenvras paboma Ne 17. Ucmopus nowsmus ¢pynxyuu. Hanucamo scce.

CamocmoamenvHas paboma Ne 18.1 apmonuueckue konebanus. Cocmagumeo
KOHCNEeKm.

Camocmosimenvras paboma Ne 19. @ynxyuonanvhvie 3a86ucumocmu 8 peaibHulx
npoyeccax. /{oknao.

Pazgesa 8. MHOIrOrpaHHUKHY M KPYTJible TeJia

IHoBTOpEeHMe MI0CKHUX (PUTYP.
[Inomanu mnapamienorpamma, MOpsIMOYIOJIbHHKA, KBajapara, pomOa, Tpareuuy,
Kkpyra. Teopema KOcHHYCOB, CUHYCOB U TeopemMa [Iudaropa.

MHuororpannuk. Illpusma u uManHAp.

MHororpanHuk, BEepIIMHBI, pedpa, rpaHu MHOTOTpaHHHUKA. Buasl mpusm: mnpusma,
npsiMasi W HAKIOHHAs NpU3Ma, MPaBWIbHAS NPU3Ma, LWIMHADP IUIOIIAAA HX
HOBEPXHOCTU M 00beM. BbicoTa, n1uaroHans, paanyc, 1uaMeTp, AJIMHA OKPY>KHOCTH.
N3o00pakenne npusMbl U ee MIOCKUX cedyeHnid. [Toctpoenue nmpusmslIlonstue
CEUEHHUs, CEYCHHE NapajuleibHOe pedpy, OCHOBaHMIO, TrpaHsM. [IpousBoisibHOE
CEYeHUeE.

IloBepxHOCTH U 00BbEM NPU3MBbI M IMJIMHAPA

bokoBas 1 nojgHas MOBEPXHOCTh MPU3MBI U UIIUHIPA.

OO0beM npu3Mbl U HWIMHAPA.

Hapaanenenunen. Buasl napaJJienenuinexos.

[Tapannenenunesn, TpsiMOi, IPSIMOYTOJIBHBIN U HaKJIOHHBIN. Ky0 U ero quaroHais.
O0beM U MOBEPXHOCTH MapaJljiesenuIne10B.

bokoBass W monHAs MOBEPXHOCTh NpU3MbI W mWIWHApA. OO0BEM MNPU3MBI H
HWINHAPA. BhIUKCiIeHne NOBEPXHOCTEN MHOTOTPAHHUKOB I pacdyeTa CTOUMOCTH
PEMOHTHBIX padoT.

Iupamnjaa, KOHYC, UX MOBEPXHOCTH M 00bEM.

[Iupamua, mpaBwiIbHAs NHUPaMUIa, YCEYEHHAs NUPaMHAA, KOHYC, YCEUYECHHBIN
KOHYC, IIIOIIAIA WX MOBEPXHOCTH U 00beM. Amoema, oOpa3zyroriasi.
IIpaBWibHbIC MHOTOTPAHHUKH.

Terpasnp, okra’dap, KyO, Joneka’ap, MKocadAp. BbluucieHHe MOBEpXHOCTU
PAaBUWJIbHBIX MHOTOTPAHHUKOB.
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Ilap, ero moBepxHocTh M 00beM. IlonsaTne mapa u cheppl. O0beM mmapa u
MMOBEPXHOCTH C(HEPHI.

IIpakTH4yeckue 3aHATHUS

Breraucnenne mionianei miockux ¢Gpuryp. Buapsl MHOTOTpaHHUKOB U TEJT BPAIICHHS.
[Toctpoenne  MHOTOrpaHHMKOB. CedeHMS  MHOTOTPAaHHUKOB.  Bwrumcienue
MMOBEPXHOCTEH U 00BEMOB MHOTOTPAHHUKOB M TEJI BpaIICHUSI.

Camocmoamenvnas paboma Ne20. Ilnowaou 60xo6ou u nonHou noeepxHocmu
MHo20epanHuKkos. IIpoexm.

CamocmoamenvHas padboma Nell. Ilpasunvhblie MHO202paHHUKU U  UX
nogepxHocmo. Mzeomoenenue mooeneu u paciem niowjaoei ux n08epxXHoCmel.

CamocmoamenvHaa paboma Ne22. [lnowaou noeepxnocmeii men 6paujeHusl.
Pewenue 3aoau.

Pa3znen 9. Hayaia MmaTeMaTHYeCKOI0 aHAJIN3A.

IIpenen n npoussoanas.llonstue o npenene Gpynkuuu. IIpupamenue aprymenTa
u npupaienue pynkuuu. [lonsaTre o npon3BoHON QYHKINHU, €€ TEOMETPUUECKUN 1
(pU3HYECKUIT CMBICTT.

®opmyasl 1uppepennupoBanns. PopMyiibl U npasuiia qudPepeHInpoBaHus.

[TpousBoaHbIE 3eMEHTapHBIX PYHKIUHI. [[pon3BOIHBIE CyMMBI, Pa3HOCTH.

IIpou3BoAHBIE 3JIEMEHTAPHBIX U CJIOKHBIX (PYyHKIMHT

[TpousBoaHBIE OCHOBHBIX dJIeMEHTapHBIX (PyHKIMi. [Ipou3BoaHas TpOU3BEACHUS U
gacTHoro. [Ipon3BoaHas CI0KHBIX (DYHKITUH.

I'eomeTpuyeckuii CMBICJI IPOU3BOAHON. YPaBHEHHE KacaTeJIbHOM

VYriooit kod3pduUIMEHT KacaTeabHON, TaHIMeHC Yyrja HakKJIOHA KacaTeIbHOM.
VYpaBHeHue KacaTenbHON K TpaduKy QyHKIIUU.

IIpu3Haku Bo3pacTaHusi M yObIBaHUA (PYHKIIUH.

JloctaTouHble MPU3HAKK BO3pacTaHus U YObIBaHUS (PYHKIIMM.

[IpuMeHeHue MPOU3BOIHOM K UCCIIEIOBAHUIO (PYHKIIMM U TOCTPOEHUIO TpauKOB.

IKCTPEMYMBbI

Heo0xoaumplii 1 JOCTaTOYHBIA TPU3HAKHU SKCTPEMYMA.

Cxema wucciaenoBanusi pynkuum.llpyuMeneHne npou3BOIHOM K HUCCIIECIOBAHUIO
(GYHKUMNA U TOCTPOEHUIO FPAPHUKOB.

Pdu3nyecKuil CMBICT NPOU3BOAHOM.IIpUMEHEHNE NPOU3BOAHON K PEUICHUIO
bu3uYecKuX 3a1a4.

IIpakTu4yeckue 3aHATHS
Texnuka quddeperupoanus. Y paBHeHHEe KacaTelbHOU B 00memM Buse. [IpaBuna u
dbopmynsl nuddepernrupoBanus, TabIUIA MPOU3BOAHBIX dJIEMEHTAPHBIX (DYHKITHMA.
UccnenoBanne (yHKOUM € TOMOIIBIO TPOW3BOMHON. Pemienne ¢uznueckux u
TEXHUYECKHUX 337a4 C IOMOIIBIO ITPOU3BOTHOM.

Camocmoamenvnas paboma Ne23.Texnuka oOughgepenyuposanus. Pewenue
npumepos
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Camocmosimenvnas paboma Ne2d. HUccneoosanue QyHKyuti ¢ nomMoubo
npou3eooHnou. Pewenue 3aoau.

Camocmosamenvhas paboma Ne25. Ilpunoscenue npouzsoonou. Koncnexm.

Pasznen 10. UaTerpana u ero npuMeHeHue

IlepBooOpa3nas

[lepBooOpazHas u ee OCHOBHOE CBOWCTBO. Tabmuia mepBooOpasHbix. [IpaBuia
HAXOXKJEHUSI IEPBOOOPA3HOI.

I[L1omanab KPUBOJIMHEHHON TPaNeuu.

[loHsAiTME KPUBOJMHEMHOW Tpamnenuy. BpIYUCICHHE IUIOMAAN KPUBOJIUHEWHON
TparneuuH.

HNuterpan. ®opmyaa Herworona-Jleiitonnna

Onpenenennsbiii uaterpan. @opmyna Hetorona—IJleitonuna.
IIpumeHenune uHTErpaIa

[IpumeHeHnEe  ONpENENICHHOTO  MHTerpaja  JUid  HaxOXKACHUS  IUIONIaau
KpUBOJUHEHHON Tpaneuuu. Ilpumepbl mNpuMeHeHHs WHTerpaia B (QU3UKE U
TEOMETPHH.

O06o0menne mepoodOpa3Hoili M umHTerpasa. OO0oOuieHUe NepBOOOpa3HON U
WHTErpasa.

IIpakTHyeckune 3aHATHS

Haxoxnenue  oOmiero  Bujga — IepBooOpasHoW.  Berumcienume — miomaau
KpUBOJMHEHHOW Tpaneuun 1o ¢opmyne Hprotona—IJleitOnuna. Beruncnenue
ompeneneHHoro uHTerpaia. [lpuMmeHeHne uHTErpansa K BBIYUCICHHUIO (DU3NYECKUX
BEJIMYMH U TUIOIAJICH.

Camocmosmenvras paboma Ne26. Ipunooscenue unmezpana. /[oxknao.

CamocmoamenvHas paboma Ne27. Yucnennoe unmezpuposarnue. Koncnexm.

Paznen 11. DiiemMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH

BepositHoCTh cOObITHS. BbIuKc/IeHHe BepOSITHOCTH. Buibl cOObITHI
(HEBO3MOXKHBIE, CITydaiiHbIe, I0CTOBEpHBIE). DopMyIia KJIaCCHYECKON BEPOSTHOCTH.
Cio2xeHue 1 YMHOXKEHHE BEPOSITHOCTEI.

[IpaBuna cioXeHUs U YMHOXKEHHUSI BEPOSATHOCTEU. [TOHATHE O HE3aBUCUMOCTH
coObrTuil. [lomHas rpynna coObITHit

Cay4aiiHasi BeJIMYMHA U ee XapaKkTepucTuku. [lonaTre ciyyaliHON BEJIMYMHBI.

JluckpeTHas cinydaiiHas BEJIMYMHA, 3aKOH €€ pacnpeneiacHus. YucnoBbie
XapaKTEPUCTUKU JUCKPETHON CIydaiiHOM BennuuHbI. [loHSITHE 0 3aKOHE OOJIBIINX
YyHUcedl.

DJieMeHTbl MaTeMaTH4eCKoil cTaTUCTUKHU. [IpencraBnenve maHHBIX (TaOIUIIHI,
auarpamMmbl, rpaduKH), TEHepajdbHas COBOKYIMHOCTh, BBIOOpKA, CpeaHee
apudmeTnyeckoe, MeuaHa.

3amayn MareMaTH4eCcKOM CTaTHCTHKHU. [loHsATHE O 3amadyax maTeMaTHYECKON
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CTaTUCTUKU.PelIeHne MNpakTUYeCKUX 3a7ad C MPUMEHEHUEM BEPOSITHOCTHBIX H
CTATUCTHYSCKMX  METOJOB. OKOHOMHYCCKHE IIOKa3aTelId  MaTeMaTHYECKOU
CTAaTHCTHKH.

IpakTnueckue 3aHATHUSA

Knaccuueckoe ompeneneHue BEpPOSTHOCTH, CBOWCTBA BEPOATHOCTEW, TEOpeMa O
CyMME€ BepOSATHOCTEH. Bpruncienne BeposTHOcTed. [lpuknagnele  3amaym.
[Ipencrapienue uncioBbIX qaHHBIX. [IpukiagHbie 3a1a4n.

Camocmosmenvras paboma Ne28. [lpunosicenue meopuu 6eposimHocmel.
Pegpepam.

Pa3znes 12. YpaBHeHUs1 1 HePaBeHCTBA.

JIuHeliHbIe M KBAAPATHbIC YPABHEHUS U HEPABEHCTBA U UX cUCTeMbl.JIuHeliHbIE
YpPaBHEHHS U HEPABEHCTBA U NX CUCTeMbl. KBagpaTHbIE ypaBHEHUS M1 HEPABEHCTBA U
WX CHUCTEMBI.

PaunoHajbHbIC M HPPALMOHAJIbHbIC YPABHEHHS U HEPABEHCTBA.

[loHATHE palMOHANBHBIX W UPPALMOHAIBHBIX YPABHEHMM W HEPAaBEHCTB. Merton
MHTEPBAJIOB. PaBHOCWIBHOCTh YpaBHEHUH, HEPaBEHCTB. OCHOBHBIE MPUEMBI HX
pemieHust  (pa3loXKEHUE Ha  MHOXKUTENIHM, BBEACHUE HOBBIX [EPEMEHHBIX,
MOICTAaHOBKA).

Tpuronomerpuyeckue ypaBHeHHs U HEPaBeHCTBA.

[Ipocrenimme TPUTOHOMETPUYECKUE YpPaBHEHHUsT W HepaBeHCTBA. lIpuBeneHue
TPUTOHOMETPUYECKUX YPaBHEHUM K MIPOCTEUIIUM c IIOMOII[BIO
TPUTOHOMETPUYECKUX  MnpeoOpa3oBaHuil. [lpuBegeHnMe  TPUTOHOMETPUUECKHUX
YPaBHEHU K KBAJIPATHBIM.

IIoka3aTeibHbIE ypaBHeHMsI W HepaBeHCTBa. Ilpocreiimme noka3areyibHbIE
ypaBHEHMsI M HepaBeHCTBAa. [lokasaTenbHble ypaBHEHUS, NPUBOOUMBIE K
IPOCTEUIIUM C IOMOUIBIO anreOpandeckux Npeoodpa3zoBaHui.

Jlorapugmuyeckue ypaBHeHUs] M1 HEPABEHCTBA.

[Ipocreiimue norapudmuyeckue ypaBHeHUs] 1 HepaBeHCTBa. O0JIacTh TOMYCTUMBIX
3HAUYECHUN JTOrapu(pMUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Cucrembl ypaBHeHHH.

CucteMbl JIMHEMHBIX W TOKAa3aTEIbHBIX YpPaBHEHH M HEpPaBEHCTB. MeTomsbl
ITOZICTAHOBKY U CJIOKEHMUS.

I'padpuyeckoe penieHne ypaBHeHH, HEPABEHCTB M CHCTEM.

AJNropuT™M pellieHue ypaBHEHUN, HEPABEHCTB M CHCTEM TpaHUuecKUM METOAOM.
Hanmnume mocTopoHHHMX KOpHEN NpPH MCIOJIb30BAHUM JAHHOTO MeTroja.Pemienue
3a/1a4 HAa COCTABJICHUE YPABHEHNN U CUCTEM YPaBHEHHM.

IIpakTHyeckue 3aHATHSA

Kophu ypaBHeHuid. PaBHOCHMIIBHOCTh ypaBHEHUM U HepaBeHCTB. [IpeoOpa3zoBanue
YpaBHEHHUI U HEpaBeHCTB. OCHOBHBIE NPUEMBI PEIICHHS] YPABHEHUN U HEPABEHCTB.
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Pemenune cucrem ypaBHeHuil. Mcnonb3oBaHue CBOWCTB U rpadukoB QyHKIUN s
pelICHUsI YPABHEHUN U HEPABEHCTB

Camocmoamenvnas paboma No29. Bueayoumopnoe peuwienue 3K3AMEHAYUOHHBIX
3A0aHUU.

Tembl ucciIe10BaTEILCKUX PA0OT U HAYYHBIX POEKTOB

1) MaTtemartuka B Moeit ipodeccui.

2) 3annMaTeabpHas MaTeMaTHKa.

3) Cii0XHbI€ IPOLIEHTHI B SKOHOMUYECKUX pacyeTax.

4) ®pakranpHas FeOMETPUsS B HAYKE U MIPUPO/IE.

5) Marus uncen ®udoHayqm.

6) Konnueckue ceyeHus U X 3HaUCHUE B TEXHUKE.

7) [loBepXHOCTH BTOPOTO MOPSIIKA.

8) Mcropust MaTeMaTHKHU.

9) buorpadust 3HaMEHUTOro0 MaTeMaTHKa.

10) IIpoucxoxieHre yucia Iu.

11) [IpaBuibHBIEC U MONTYIPABUILHBIE MHOTOTPAHHUKH.

12) MaTemaTrKa B COBPEMEHHOI apXUTEKType.

13) HeeBki110BbI FTEOMETPUH U UX MOJAECIIH.

14) IIpaBuiio 30J10TOTO CEYEHUS.

15) MaTtemaTuueckue XapakTepUCTUKU Erunerckux nupamus.

16) Wcropus pa3BUTHS KOMIUICKCHBIX YUCEIT.

17) MaTemaTHKa B HCKYCCTBE.

18) McTtoprs BO3SHUKHOBEHHUS YUCE.

19) OcHOBBI MEHTATTLHON apUPMETHKH.

20) CoBpeMeHHbIC MATEMATHUECKUE OTKPBITHSL.

21) OcHOBBI KpUNTOTPAPUH.

22) OCHOBBI 5KOHOMETPHUKH.

23) Tomonornyeckre MOBEPXHOCTU U UX CBOWCTBA.

24) OcHOBBI 00yUCHHS MATEMATUKU CTYJICHTOB C HAPYIIICHUEM 3PCHUSI.
25) CpaBHeHHE MaTeMaTUYECKOro oopa3oBaHus B Poccuu u 3apy0eKHBIX CTpaHaXx.
26) Marematuka juist mooeasl B Benukoit OteuectBennoi Boiine.

27) VicTopusi TPUrOHOMETPUU U €€ POJIb B PA3BUTUU HAYKU U TEXHUKHU.
28) Matemaruka B 3D MonennpoBaHuu.

29) [lpuknagHoe 3HaU€HHE MATEMATHKX B OCHOBaX (PMHAHCOBOW IPaMOTHOCTH.
30) Teopust BEepOSITHOCTEH 1 OM3HEC IMIIAHUPOBAHUE.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJBHOCTHU CTYJIEHTOB

Conep:xkanue | XapaKTepHCTHKA OCHOBHBIX BH/IOB [1eATEJIbHOCTH

00y4eHus CTYJIEHTOB (HA YPOBHE y4eOHBbIX IeHCTBHI)

BBenenne O3HaKOMIIEHHE C POJIbIO MATEMATUKH B HAYKE, TEXHUKE,
HPKOHOMUKE, HHOOPMAITMOHHBIX TEXHOJIOTHUSIX M MPAKTHICCKOM
nesaTenbHoCTH. O3HAaKOMJIEHHUE C LIEJISIMU U 33/1a4aMU U3Y4YEHUS
MaTeMaTuku npu ocBoeHuu npodeccuii CI10 u cnenuansHOCTEN
CIIO

AJI'EBPA
Pa3zBurue Brinonnenue apudmerrnueckux qeHCTBUNA HAJl YUCIIaMHU,
MOHATHS O COYETAasi yCTHBIE U MMChbMEHHBIE PUEMBL.
yucJie Haxoxaenue npuOamKeHHbIX 3HAYEHUN BEJIMUUH U
MOTPEIIHOCTEN BBIUMCICHUM (a0COTIOTHON U OTHOCUTEIHLHOM);
CPaBHEHME YHCIIOBBIX BBIPAKEHUN.
Haxoxnenue ommOok B mpeoOpa3oBaHMSIX U BBIYMCICHUSX
(OTHOCHUTCS KO BCEM MYHKTaM MPOTPAMMBI)
KopHun, O3HaKOMJIEHHE C IOHSITUEM KOPHS N-U CTEIIEHHU, CBOMCTBAMU
CTeIeHH, pPaguKaJIOB U MPAaBUJIaMU CPABHEHUSI KOPHEM.
Jorapupmsl dopMynupOBaHUE ONIPEAECTICHNS KOPHSI U CBOWCTB KOPHEMU.

Brruncnenue u cpaBHEHNUE KOPHEN, BBINIOJIHEHUE IPUKUIKA
3HaueHus KopHs. [IpeoOpazoBaHre YMCIOBBIX U OYKBEHHBIX
BBIPAKECHUN, COAEPKALINX PATUKAIIBIL.

Brinonnenue pacueToB no (popmysiaM, CoepK UMM paauKabl,
OCYUIECTBJISIS HEOOXOAMMbIE TTOJICTAHOBKHU M MPE0Opa30oBaHUsl.
Onpenenenne paBHOCUIIBHOCTH BBIPAKEHHUM C paiKaIaMu.
Pemienne nppaiMOHAIBHBIX YPABHEHU.

O3HaKOMJIEHHE C IOHSITUEM CTEIIEHU C ICMCTBUTEIIBHBIM
MTOKA3aTEIIEM.

Haxoxnenue 3HaueHNni CTENEHU, UCTIOJb3YS MIPU
HEOOXOMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTBA.

3anuceiBaHNE KOPHS N-i CTETIEHU B BUJIE CTETIEHU C IPOOHBIM
IoKa3aTejeM U Hao0O0pOT.

DopMyIMPOBAHUE CBOMCTB CTENECHEN. BhIUNCIIEHNE CTENIEHEN C
palMOHAIBHBIM I10KA3aTeIEM, BBIITOJIHEHUE TPUKUIKU 3HAUECHUS
CTETICHU, CPABHCHUE CTEIICHEN.

[IpeoOpazoBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKEHU,
COZEpKAIMX CTEICHU, IPUMEHSSI CBOUCTBA. Perenue
[I0Ka3aTeIbHbIX YPAaBHEHUN.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEHN U CTEIIEHEN NpH
BBIYMCJIEHUN CPEJHUX, JCIICHUN OTPE3KA B «30JI0TOM CEYEHUW.
Peuienne npukiaagHbIxX 3a7a4 Ha CIOKHBIE TPOLICHTHI.

Pemenne nokasareabHbIX U JOrapu(PMUUECKUX YPABHEHHI.
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Brinmonnenue npeoOpa3zoBaHuil BEIpaKEHUH, IPUMEHEHHE

IIpeoOpa3zoBa . .
HHe 2l (GopMyI1, CBI3aHHBIX CO CBOMCTBAMHU CTeTICHEH 1 Jorapudmos.
Gpamueckux Omnpenenenre o0aacT JOMYCTUMBIX 3HAUEHUHN
. Jorapu(pMuUEcKOro BelpaxkeHus. Pemenue sorapugmMuueckux
BbIPaKeHU I .
ypaBHEHUI
OCHOBBI TPUT'TOHOMETPUUA
OcHoBHBIC N3ydenune parnaHHOTO METOJA U3MEPEHUS YTIIOB BPALLICHUS U
MOHATHSA WX CBSI3H C IpalyCHOM Mepoil. I300paxeHue yrioB BpallleHUs
Ha OKPY>KHOCTH, COOTHECEHUE BEJIMYUHBI YTJiia C €ro
PaCIIOIOKEHHUEM.
@OopMyIIMPOBAHUE ONPEAEIEHUN TPUTOHOMETPUUECKUX
(GyHKUMIA 151 YIJIOB IOBOPOTA U OCTPBIX YTIIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHUE X B3aMMOCBS3H
OcHoBHBIE IIpuMeHeHrne OCHOBHBIX TPUTOHOMETPUYECKUX TOKIAECTB IS
TPUTOHOMe- BBIUMCJICHUS] 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKLIUHN 1O
TPpUYECKHUe OJIHOM U3 HUX
TOXK1eCTBA
IIpeodpa3zoBa | M3yueHue oCHOBHBIX (POPMYJ TPUTOHOMETPUH: (POPMYIIbI
HHS TPO- CJIOXEHUS, YIBOCHUS, TPeoOpa30BaHUsl CyMMBbI
cTedmux TPUTOHOMETPUUECKUX (PYHKIMI B IPOU3BEACHUE U
TPUTOHOMETP | IPOU3BEJCHUS B CYMMY U IPUMEHEHHE MPU BEIYMCICHUH
HYEeCKHUX 3HAYEHUS TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIPOLIEHUS €TO.
BbIPaKEHUM O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPUHU TOYEK HA
€IMHUYHOU OKPYKHOCTHU U MPUMEHEHHUE UX JJIs1 BBIBOJA (GOpMYJT
IPUBEACHUS
Ipocreiimme | Pemenue mo ¢popMynam U TPUTOHOMETPUIECKOMY KPYTY
TPHUIOHO- MIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.
MeTpuueckue | [IpuMeHeHHe 0OIIMX METOJIOB PEIICHHS YpaBHEHUN
ypaBHeHusi 1 | (IpUBEACHUE K TMHEHHOMY, KBaIpaTHOMY, METO Pa3JIOKECHUS
HepaBeHCTBA | HA MHOXKUTEIH, 3aMEHbI IEPEMEHHOW) IPU pELICHUN
TPUTOHOMETPUUECKUX YpABHEHUN. YMEHUE OTMEUaTh Ha KpyTe
pelIeHus] NPOCTEUIITNX TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcuHYyC, O3HaKOMJICHHE C TTOHSATHEM 0OPATHBIX TPUTOHOMETPUUECKHUX
ApPKKOCUHYC, | QyHKIHH.
ApPKTaHIeHC N3yueHue onpeneneHnil apkCUHyca, apKKOCHHYCa, apKTaHI€HCca
ymucsaa qucia, GopMyIUpPOBaHHUE UX, N300paKeHNE HA SAMHUIHON
OKPYXHOCTH, IPUMEHEHNE ITPU PEIEHUN YPABHEHUI
®YHKIUU, UX CBOUCTBA U TPA®UKHU
DyHKIUH. O3HakOMJIEHHE C IOHATUEM MIEPEMEHHOM, IPUMEPAMU
IMonsiTHe 0 3aBUCUMOCTEN MEXy IEPEMEHHBIMH.
HenpepbIBHO- | O3HaKOMJIEHME C IOHATHEM IpadrKa, ONpeesIeHue

cTH GyHKUNH

NPUHAJICKHOCTH TOUKH rpaduky pynkuuu. Onpenenenue no
dbopMmyIie mpocTeiiiiei 3aBUCUMOCTH, BUJIa ee rpaduka.
Bripaxkenue no ¢hopmyiie oJ1HOM epeMeHHON Yepe3 ApyTrue.
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O3HakoMJIEHHE ¢ onpeesieHueM QYHKINH, (GOpMyITHpOBaHHUE
ero. Haxoxxnenue obnactu onpenesneHus 1 001acTu 3HaueHU

byHKITUU

CaoiicTBa O3znHakomiieHue ¢ npuMepamMu GyHKIIMOHATIBHBIX 3aBUCUMOCTEH
pyHknum. B pEaJIbHBIX MpPOLEcCax U3 CMEKHBIX AUCIUILINH.
I'paguueckasi | O3HaKOMIIEHUE C JOKA3aTEIbHBIMU PACCYKACHUSMH HEKOTOPBIX
UHTEP- CBOMCTB JIMHEIHON U KBaAPAaTUYHON (PYyHKIUH, IPOBE/ICHUE
nperanus. WCCJIEI0BAHMS JINHEWHOM, KyCOUYHO-IIMHEWUHOMN, APOOHO-
IIpumepsI JUHEHHON U KBaAPaTUIHON (QYHKIUH, TOCTPOCHUE UX
¢ynkuuonanan | rpadukos. [loctpoenue u uteHne rpa@ukoB QyHKIIMIA.

HBIX 3a- HccnenoBanne GyHKITUN.

BucuMocteid B | CocraBieHue BUAOB (PYHKIMI IO TaHHOMY YCJIOBHIO, PEILICHUE
peajibHbIX 3aJ1a4y Ha 3KCTPEMYM.

npoueccax u Brinonnenue npeodbpazoBanuii rpaduka GyHKIIUN

SIBJICHUSIX

Ooparnbie N3yuenune noHsTust oOpaTHOM (PYHKIUMH, ONIPEICIICHUE BUIA U

byHKuMH nocTpoeHue rpaduka oopaTHOM PYHKIIMHU, HAXOXKICHHUE €€
o0rnactu onpezaeneHus U obnactu 3HaueHui. [lpumenenue
CBOMCTB (DYHKILIMI PU UCCIIETOBAHUH YPABHEHUI U PELLICHUN
3a/1a4y Ha 3KCTpeMyM. O3HaAKOMJIEHHE C MOHSATUEM CII0KHON
byHKIMN

Crenennslie, Boruucnenue 3naueHnil GyHKUUN 110 3HAYEHUIO apTyMEHTA.
NnoKa3sa- OmnpeneneHue Moja0KeHUs TOUKU Ha TpaduKe 1o ee
TeJbHbIE, KOOpAMHATaM U Ha00OpOT.

Jorapugmu- Hcnonp3oBanre cBOMCTB (DYHKITU /I CpaBHEHUS 3HAUCHHM
yeckKue u CTerneHel u iorapru(mos.

TPUTOHOMe- [TocTpoenue rpaduKoOB CTENEHHBIX U JOTAPUPMUIECKUX
TpUYECKHe GbyHKITUH.

GyHkuun. Petienne mokaszaTenbHbIX U JTOTapu(MUUECKUX YPaBHEHUH U
OoOpaTtHbIe HEPABEHCTB 10

TPUTOHOMe- U3BECTHBIM AJITOPUTMAM.

TPpUYECKHE O3HaKOMJIEHHE C IOHSITUEM HENPEPHIBHON MTEPUOANIECKON
byHKIun byukIuu, GopMyJIHMpOBaHUE CBOMCTB CUHYCA U KOCUHYCA,

MOCTPOCHUE UX IPadUKOB.

O3HaKOMIIEHHE C MOHSATUEM FAPMOHUYECKHUX KOJIEOAHUM U
npUMeEpaMH FrapMOHUYECKUX KOJIEOAaHUM JJI1 ONTUCaHUs
MPOIIECCOB B (PU3MKE U IPYTUX 00IACTIX 3HAHMUS.

O3HaKOMJIEHHE C IOHSITUEM PA3PBIBHOW NMEPUOUUYECKOM
byHKMH, GOpMYyITUPOBAaHUE CBOMCTB TAHT€HCA U KOTAHTEHCA,
MIOCTPOCHHE UX IpadUKOB.

[Ipumenenne cBOMCTB PYHKIMIA JIsi CpAaBHEHUS 3HAUCHUIA
TPUTOHOMETPUUECKUX (PYHKITHH, perieHus
TpUTOHOMETpHUUECKUX ypaBHeHUH. [locTpoenue rpaduxon
0OpaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIMM U OnpesiesieHre 10
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| rpadukam ux cBoiicTB. BoimonHenne npeoGpaszoBanus rpaduKos |

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocaenoBate
JBHOCTH

O3HaKOMJIEHHE C TOHATUEM YHCIIOBOW MOCIEA0BATEIbHOCTH,
crioco0aMu ee 3a7aHusl, BBIYUCICHUSIMH €€ YWICHOB.
O3HnakomaeHnue ¢ noussmuem npeoeina nocie008ameabHOCHU.
O3HaKOMJIEHHE C BBIUMCIEHUEM CyMMBbl OECKOHEYHOTO
YKCJIOBOTO Psiia HA IPUMEPE BBIYMCIIEHUSI CYMMbI OECKOHEUHO
yOBIBaIOIIEH r€OMETPUIECKON MTPOTPECCUH.

Pemenwue 3anay Ha npuMeHeHne HOpPMyITbl CyMMbI OECKOHEYHO
yOBbIBaIOIIEH r€OMETPUIECKON MTPOTPECCUU

IpousBoanasn
U ee npwu-
MEHEHHE

O3HAKOMIIEHHE C MOHATUEM ITPOU3BOIHOM.

N3yuenue u GpopMyanMpoBaHHE €€ MEXaHUUECKOTO U
Ir€OMETPUYECKOTO CMBICIIA, U3YYEHUE AITOPUTMA BBIYUCIICHUS
IIPOU3BOHON HA IPUMEPE BBIYMCIIEHUSI MTHOBEHHOW CKOPOCTH
U YIJIOBOTO KO3(pPHIIMEHTa KacaTelbHOM.

CocraBieHre ypaBHEHUS KacaTelIbHOM B 00IIEM BH/IE.
VYcBoenue npaBui nuddepeHImpoBanus, TAOIHUIIbI
MPOU3BOJHBIX 3JIEMEHTAPHBIX (PYHKIIUH, IPUMEHEHHE IS
mupdepeHurpoBanus GyHKIMM, COCTABICHUS YPaBHEHUS
KacaresbHOU. MI3yueHne Teopem o CBSI3U CBOMCTB (DYHKIIMH U
MPOU3BOAHOM, (HOPMYTUPOBKA UX.

[IpoBeneHne ¢ TOMONIIBIO TPOU3BOJHON UCCIEAOBAHUS
byHKIUYU, 3a1aHHOU (POPMYJIOH.

YcraHoBIeHUE CBS3M CBOMCTB (PYHKIIMU Y TPOU3BOJIHOM MO UX
rpadukam.

[IpumeHenune Mpon3BOIHON U1l PEUICHUS 3aa4 Ha
HaX0Xk/IeHWEe HauOOoJIbIIero, HAMMEHbIIEro 3HaYeHHsI U Ha
HAaXO0XKJEHUE IKCTPEMYyMaA

IlepBooOpa3u
asl 1 HHTErpaJ

O3HaKOMIICHHE C MTOHSTUEM WHTErpajia U IepBOOOPA3HOM.
N3yyenue npaBuia BBIYUCICHUS IEPBOOOPAZHON U TEOPEMBI
Hprorona— JleliOHuia.

Pemenue 3amau Ha cBsI3b MEPBOOOPA3HON U €€ MPOU3BOTHOM,
BBIYUCJICHUE MTEPBOOOPA3HOMN ISl JaHHON (QYHKIIUH.

Pemenue 3a1au Ha npUMEHEHNE UHTErpaia AJisl BBIYUCICHUS
(bU3NYECKUX BEIMYMH U TUIOIAeH

YPABHEHUSA U HEPABEHCTBA
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YpaBHenus u
CUCTEMbI
YPABHECHU U
HepaBenctBa
U CHCTEMBbI
HEPABEHCTB C
ABYMS
nepeMeHHbIMH

O3HaKOMIIEHHE C MPOCTEUIINMH CBEIEHUSIMHU O KOPHIX
anreOpanvecKnx ypaBHEHUH, MOHATUSIMU HCCIEAOBAHUS
YPaBHEHUN U CUCTEM YPABHEHUM.

N3yuyeHue Teoprun paBHOCWIBHOCTH YPABHEHUH U €€
npuMmeHeHus. [JoBTopeHne 3anucu pemeHus CTaHaapTHBIX
yYpaBHEHUH, IPUEMOB IPe0Opa30BaHusl ypaBHEHUH 115
CBEJICHUS K CTaHJIapTHOMY YPaBHEHMUIO.

Pemenne panMoHaNbHbIX, UPPALMOHAIBHBIX, IOKA3aTEIbHbBIX U
TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.

Hcnonb30BaHre CBOMCTB U rpapkoB PYHKIMINA I pEeIICHUs
ypaBHeHu#. [loBTOpEeHNE OCHOBHBIX PUEMOB PEIICHHS CUCTEM.
Pemienne ypaBHEHUI ¢ TPUMEHEHUEM BCEX IIPUEMOB
(pa3noxeHus Ha MHOYKHUTEIH, BBEJICHNS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, Ipa)uyecKoro MeToa).

Pemenue cucrem ypaBHEHUIN C IPUMEHEHUEM Pa3JIMYHBIX
crioco6oB. O3HaKOMJIEHHE C OOITUMHU BOIIPOCAMHU PEIICHUS
HEPABEHCTB U UCIOJb30BaHUE CBOMCTB U IrpauKoB (QyHKIUH
IIPU PELIEHUN HEPABEHCTB. PeleHne HepaBeHCTB U CUCTEM
HEPABEHCTB C IPUMEHEHUEM PA3INYHBIX CIIOCOOOB.

[IpuMeHeHrne MaTeMaTHYECKUX METO0B JUIsl PELICHHUS
COJIepKaTENbHBIX 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U
npakTuku. IHTeprpeTupoBaHue pe3yabTaToOB C YYETOM
peaJbHbIX OTPAaHUYEHUN

JEMEHTHBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKH
OcHoBHbBIE N3yuenune mpaBuia KOMOMHATOPUKU U IPUMEHEHUE TIPU
NOHATHUS pEIIeHNH KOMOMHATOPHBIX 33]1a4.
KoMOuHaTopu | Pemenne KoMOMHATOPHBIX 33724 METOJOM Iepedopa u 1o
KH MIPaBUIIy YMHOKEHHS.
O3HaKOMJICHHE C MTOHSATUSIMUA KOMOUHATOPUKU: PAa3MEIIIEHUSIMU,
COUYCTaHUSAMH, TIEPECTAHOBKAMH U (POpMYyJIaMH JIJIST UX
BbIuncieHus. OO0bsiICHEHHE U TPUMEHEHUEe HOpMYIT IS
BBIUHCIJICHUS PA3MEILCHUN, [IEPECTAHOBOK U COYETAHUN IIPU
pemenuu 3aaa4. O3HakomieHue ¢ ouHoMoM HeroTOHA M
TpeyronbHUKoM [lackans. Pemenue npaktnueckux 3aaad ¢
WCIIOJIb30BaHUEM MOHSITUN U TPaBUJI KOMOMHATOPUKHU
JIeMEeHTBI N3ydenue Ki1accuuecKkoro OnpeaeseHus: BEpOATHOCTH, CBOWCTB
TEOPUU BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEN.
BeposiTHOCTeli | PaccMoTpenune npuMepoB BBIUKCIEHUS BEPOSATHOCTEN. Pelenue
3aJ1a4y Ha BBIUYMCIICHUE BEPOSITHOCTEN COOBITUI
IIpeacraBiien | O3HaKOMJIEHHE C MPEACTABICHUEM YHCIOBBIX JAHHBIX U UX
He JTaHHbIX XapaKTePUCTUKAMH.
(Tabdamubl, Pelienre mpakTuyeckux 3aja4 Ha 00pabOTKy YUCIOBBIX
AMATPAMMBbl, | JAHHBIX, BBIYUCIIEHUE UX XaPAKTEPUCTUK
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| rpauxku)

I'EOMETPUA

IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

DopMyIMpOBKa U MPUBEICHUE JOKA3ATEIbCTB IPU3HAKOB
B3aMMHOI'0 PACTIIOJIOKEHUS NPSIMBIX U INIOCKOCTEH.
Pacrnio3zHaBanue Ha dyepTexax U MOJEISAX Pa3JIMYHbIX CIIy4yaeB
B3aMMHOTO PACTIOJIOKEHUS MPSMBIX U INTIOCKOCTEM,
apryMEHTUPOBAHUE CBOUX CYXJIeHUN. POPMYIUPOBAHUE
ONPENIECIICHU, IPU3HAKOB U CBOMCTB NMAPAIJIEIbHBIX U
IIEPIICHINKYJIAPHBIX TUIOCKOCTEHN, ABYTPAHHBIX U JIMHEHHBIX
YIJIOB.

BrIinosHeHre NOCTPOEHHUSI YIJI0B MEXAY NPSIMBIMU, IPSIMOM U
IJIOCKOCTBEO, MEXY IUNIOCKOCTSIMU 10 OITUCAHUIO U
pacrio3HaBaHHWE UX HA MOJEIIAX.

IIprMenenue Ipu3HaKkoB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U
IIJIOCKOCTEH IIPU PELICHUU 3a/1a4.

N300paxkeHne Ha pUCyHKax U KOHCTPYMPOBAHUE HA MOJEIISIX
IIEPIICHIUKYJIAPOB U HAKJIOHHBIX K IUNIOCKOCTH, MPSMBIX,
[1apajuIeJIbHBIX IIJIOCKOCTEH, YTIIOB MEXKY IIPAMOU U
IJIOCKOCTBIO U 00OCHOBaHUE MOCTPOCHHUS.

Pemenue 3a1a4 Ha BBIYMCIIEHNE TEOMETPUYECKUX BEJIMYHH.
Onurcel-BaHUE PACCTOSIHUA OT TOUKHU 10 INIOCKOCTH, OT MPSMOU
J10 TUIOCKOCTH, MEXAY IUIOCKOCTSIMU, MEXKITY
CKPEILIMBAIOIAMUCS MPAMBIMH, M€Ky TPOU3BOJIbHBIMU
¢durypamu B MpoOCTPAHCTBE.

@opMyJIMPOBAHNE U TOKA3BIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUAX (TEOpPEM CYIIECTBOBAHUS, CBOICTBA).

N300paxkeHne Ha yepTexax U MOJEINSIX PaCCTOSIHUS U
000CHOBaHUE CBOMX CyXAeHUN. OnpeeneHne U BbIYUCICHNE
paccTosiHU B ipocTpaHcTBe. [Ipumenenune popmy u Teopem
IJJAHUMETPUM I PELICHUS 3a1a4.

O3HaKOMIIEHHE C MMOHATUEM NapAJLIENBHOTO MPOEKTUPOBAHUS U
ero cBorctBaMu. Dopmynuposariue meopemsl 0 NIOUAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.

[Ipumenenue Teopuu it 000CHOBAHUSI TOCTPOSHUM U
BBIYMCJIEHN. APTyMEHTUPOBAHUE CBOMX CYXIECHHUI O B3aUMHOM
pPacnoJIOKEeHUH MPOCTPAHCTBEHHBIX (QUTYP

MHororpanx
HKH

OnucaHue U XapaKTepPUCTUKA PA3TUIHBIX BUJIOB
MHOTOTPAHHHUKOB, TIEPEYUCIICHUE UX PJIEMEHTOB U CBOMCTB.

N3o06pakeHre MHOTOIPAHHUKOB M BBITIOJITHCHUE TIOCTPOCHHS Ha
M300paKEHUSIX U MOJICISIX MHOTOTPAaHHUKOB.

Bpruncnenne TMHEWHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOHPUTYPAIUIX, APTYMEHTHPOBAHUE CBOUX
CYXXJIeHUI. XapaKTepUCTHKa U U300paKeHHE
CEUCHMUS,pA38EPMKU MHO20CDAHHUKOSB, BBIYUCIICHUE IO IeH
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ITIOBEPXHOCTEMN.

[TocTpoenue mpocTelmux ceueHuit Ky0a, Mpru3Mbl, MUPAMUIBI.
[Tpumenenue (pakToB U CBEICHUHN U3 TUIAHUMETPHH.
O3HakOMIIEHHE C BUJIaMH CHMMETPHUI B IIPOCTPAHCTBE,
(bopMyIIMpoBaHUE ONPEIEIICHUN U CBOMCTB. XapaKTepUCTHKA
CUMMETPHH TEJI BPALICHUS! 1 MHOTOTPAHHUKOB.

IIpuMeHeHne CBOMCTB CHMMETPUU IIPU PELICHUH 3aa4.
Hcnonp3oBaHne NpruoOpPETEHHBIX 3HAHUM JUIsl UCCIIEI0BAaHUS U
MOJICIIMPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOIOTPAHHUKOB U BBINIOJTHEHUE
PUCYHKOB IO YCJIOBUSAM 3a]1a4

Tenan
MOBEPXHOCTH
BpalleHust

O3HakOMIIEHHE C BUIAMH T€Jl BpalleHUs], JOPMYIHPOBAHUE UX
ONPEAECICHUN U CBOWCTB.

@OopMyIMPOBAHHE TEOPEM O CEYEHUH IIapa INIOCKOCTHIO U
IUIOCKOCTH, KacaTeabHOU K cepe.

XapakTepucTuka u 1300pakeHre TeJl BpallleHUs1, UX Pa3BEPTKH,
CEUCHMUS.

Pemenue 3a1ay Ha NOCTPOECHNE CEUYEHUM, BBIYUCIICHUE JUINH,
paccTosIHUiM, yIiIoB, iomaaeil. [Iposenenue nokazaTeabHbIX
pacCyKJI€HUI IIPU PELICHUY 3a/]a4.

[IprMmeHenne CBOMCTB CUMMETPHH IPH PEILICHUH 337a4 Ha Tena
BpallleHUsI, KOMOWHALIUIO TEJ.

N300pakeHre OCHOBHBIX KPYIJIBIX T€J U BBIMOJHEHUE PUCYHKA
10 YCJIOBHIO 3a/1a4H

HN3mepenus B
reoMeTpuu

O3HaKOMJICHHE C MOHITUSMHU TUIONIAIU U 00beMa, aKCUOMaMH U
CBOWCTBAMU.

Pemrenue 3amay Ha BRIYUCIICHUE TUIOMIAACH TUIOCKUX (UTYD C
MIPUMEHEHUEM COOTBETCTBYIOMUX (HOPMYT U (PaKTOB U3
wiaHuMeTpun. M3yueHue TeopeM 0 BhIYUCIEHUN 00bEMOB
MIPOCTPAHCTBEHHBIX TEJ, PELICHUE 337a4 Ha TPUMEHEHUE
dbopmy BeruncneHus 00beMoB. 3yduenue dhopmyn ams
BBIYUCJICHUS TUIONIACH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpaIlEHUS.

O3HaKOMJICHHE C METOJIOM BBIUUCIICHUS TUIOIIAIN TOBEPXHOCTHU
cdepsl. Pelienue 3a1ay Ha BIUKCIECHUE TUIOLIAACH
MMOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEJ
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Koopaunarsl
U BEKTOPbI

O3HakOMIIEHHE C MTOHATUEM BeKTOpa. M3yueHue nexkapToBon
CUCTEMBI KOOPAUHAT B MPOCTPAHCTBE, IIOCTPOEHUE IO 33 TaHHBIM
KOOpJMHATaM TOYEK U INIOCKOCTEH, HaX0XKACHUE KOOPAUHAT
TOYEK.

HaxoxneHne ypaBHEHUH OKPY>KHOCTH, C(pephbl, IIIOCKOCTH.
Belunciienre paccTOssHUN MEXAy TOUKaMHu.

N3yueHune CBOMCTB BEKTOPHBIX BEJIMYMH, IIPABWII PA3JI0KECHHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, PABUII HAXOKACHUS
KOOpPJMHAT BEKTOpA B IIPOCTPAHCTBE, ITPaBUII IEUCTBUI C
BEKTOPAaMHU, 33IaHHBIMU KOOPINHATAMM.

[IprMeHnenne Teopuu Ipy PELICHUH 3a1a4 Ha JEUCTBUS C
BEKTOpamu. M3yueHne CKaJsspHOTO NMPOU3BEAECHUS BEKTOPOB,
BEKTOPHOT'O YPAaBHEHUS NPSMOU U TNIOCKOCTH. [Ipumenenne
TEOPUU TP PEIICHUU 33/1a4 HA IEUCTBUS C BEKTOPaMHU,
KOOPAMHATHBIN METOJ, MPUMEHEHNE BEKTOPOB JJIsI BBIYUCICHUS
BEJIMYUH YIJIOB U pacCTOsIHUI. O3HaKOMIIEHUE C
JI0Ka3aTeIbCTBAMU TEOPEM CTEPEOMETPUM O B3AUMHOM
PACIIOJI0KEHUH IPSIMBIX U INIOCKOCTEN C UCTI0JIB30BAHUEM
BEKTOPOB
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YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME TPOI'PAMMBbI YYEBHOU U CIIUTIJIMHBI

OcBoeHnue IPOrpaMMBbl yueOHOU JVCHUATUIAHBI oY .04
MarteMaTHKaOpraHU30BaHO B y4eOHOM KaOWHETe, B KOTOPOM HMEETCS
BO3MOXHOCTh 00€CIeYUTh O0y4aromuMcs CBOOOIHBIM goctyn B HMHTepHET BO
BpeMsi yueOHOTO 3aHATHSI U TIEPUOJI BHEYUEOHOU NEATEIbHOCTH 00yYatOIIUXCS.
[lomemnienne kabuHeTa YyaoBieTBOpseT TpeboBaHusM (CaHUTApHO-IMHIEMUO-
noruyeckux npaBuid U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaileHO THIO-
BbIM 00OpYJOBaHUEM, YKa3aHHbBIM B HACTOSAUIUX TpeOOBAaHUSAX, B TOM YHUCIE
CHEIHATM3UPOBAHHON Y4EeOHON MEOENbI0 U CPeCTBAaMHU O0YUYCHHUS, TOCTATOUHBIMU
JUTSI BBITOJTHEHUS! TPEOOBAaHU K YPOBHIO TOJATOTOBKU OOYYAIOIINXCS.

B kaOunete uMmeercss MyJbTUMEIUMHOE OOOPYIOBAHHE, MOCPEICTBOM KOTOPOTO
YYaCTHUKM OOpa30BaTeIbHOTO MpoLecca MOTYyT MNPOCMAaTpUBaTh BU3YAJIbHYIO
MH(pOpMaAIMI0O IO MAaTeMaTHKE, CO3/1aBaTh MPE3EHTALMH, BHJIEOMATEpHUalIbl, UHbBIE
JOKYMEHTBHI.

B cocraB y4eOHO-METOIMYECKOTO M MaTEepUAIbHO-TEXHUYECKOTO OOECeUeHHUs
nporpaMmbl yueoHou nuctuiuinabl OY .04 MaTtemMaTuka BXOJIAT:

—  MHOTO()YHKITMOHAJIbHBIN KOMIIJIEKC MTPENO1aBaTeIs;

—  HamBIAHbIE MOCOoOMsS (KOMILJIEKTHI Y4eOHBIX TaOJIMIl, TUIAKaTOB, MOPTPETOB
BBIJIAIOIINXCS] YYEHBIX-MAaTEMATUKOB U JIp.);

—  uHGOPMAIUOHHO-KOMMYHHUKATUBHBIE CPE/ICTBA;

—  DKpaHHO-3BYKOBBIE IOCOOMS;

—  KOMIUIEKT TEXHUYECKOW JOKYMEHTAllUM, B TOM YMCJIE€ MaclopTa Ha CpeicTBa
00y4eHMs, THCTPYKLIHUHU 10 UX UCTIOIB30BAHUIO U TEXHUKE 0€3011aCHOCTH;

- OubMoTeuHbIN HOH/I.

B OubOmuoreunsii (oHA BXOAAT YYEOHHKH, YUEOHO-METOJUYECKUE KOMILIEKTHI
(VMK), o6ecneuuBatonue  ocBoeHue  yueOHor — mucuuruimael  OY .04
MareMaTUKapEeKOMEHJIOBAaHHbIE WM JOMNYIICHHbIE JJIsI HWCIOJIb30BAaHUS B
npodeccoHanbHBIX  00pa30BaTENbHBIX  OPTaHM3AIUAX, PpPEATU3YIOMUX  00-
pa3oBaTeNIbHYI0 IPOrPaMMy CPETHEro oOIIero o0pa3oBaHMs B MPEEIax OCBOCHUS
[MITICC3 na 6a3e 0CHOBHOTO 00IIET0 0OpPa30BaHUA.

bubmmoreunbiii GoHIT MOXKET OBITH JOIOIHEH SHIIUKIONEIUSIMH, CIIPAaBOYHUKAMH,
Hay4YHOM, HAyYHO-TIONYJISIPHOW U IPYTOW JIUTEPATypOU 110 MaTEMaTHKE.

B nporiecce ocBoeHUs mMporpaMMbl yueOHOM TUCHUILTUHBI «MaTeMaTtrka: anredpa
U Hayajla MaTEeMaTHYECKOTO aHallh3a; T'€OMETPUs» CTYACHTbl JOJDKHBI MOJYYHUTh
BO3MOXHOCTh JOCTyNa K 3JEKTPOHHBIM YYEOHBIM MaTepuajaM IO MaTeMaTHKE,
UMEIOIIUMCST B CBOOOJHOM J0OCTyne B ceTh HHTepHeT (AJIeKTPOHHBIM KHUTaM,
npakTUKyMaM, TectaM, matepuasiam EI'D u nip.).
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NHPOPMAIIMOHHOE OBECIIEYEHHUE OBYUYEHUA

OcHoBHas JuTepaTypa

1. MatBeeBa, T. A. Matemaruka : yueoHOe mocoobwue mis CI1IO / T. A. Matseesa, H.
I'. PeokkoBa, JI. B. IlleBeneBa ; mox penakiueii /{. B. AnexcannpoBa. — 2-¢ u3g. —
CaparoB, ExarepunOypr : IIpodoOpazoBanue, VYpambckuii deaepaibHblil
yauBepcutet, 2019. — 215 ¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. —
TexcT : anexkTpoHHsIil // DnexkTpoHHO-0nbanoTeynas cucrema [IPR BOOKS : [caiit].
— URL.: http://www.iprbookshop.ru/87821.html (mata obpamenus: 04.02.2020).
— Pexxum noctyma: st aBTOpU3Up. MOJIb30BaTeNeH.

2.11TumoBa, JI. 1. Marematuka : y4e6. nocodue / JI.U. [llunosa, A.E. Illumnos. —
MockBa : HH®DPA-M, 2019.— 238 c¢.— (Cpeagnee mpodeccuoHalbHOE
oOpazoBanue). - ISBN 978-5-16-107059-8. - Tekct : snekrponnsiii. - URL:
https://new.znanium.com/catalog/product/990024 (mara obpamenus: 04.02.2020)

3. bammakos, M.M. Marematuka: anrebpa U Hayajla MaTeMaTUYECKOro aHAJW3a,
reometrpusi: yueOnuk / M.U. bammakoB. — 3-e uzn.. crep. — M.: Axagemus, 2017.-
256 ¢.-8000 7x3.-ISBN 978-5-4468-4416-6.-TekcT HemOCPECTBEHHBIH.

4 bammvakoB, M.W. MaremaTuka: anreOpa ¥ Haudajla MaTeMaTHYECKOTO aHaIU3a,
reomerpusi: 3amadHuk: yueO. I[loco6. [nsa cryn. Yupexnenuwit cpea. mnpod.
obOpazoBanus / M.U. bammakoB. — 4-¢ u3n.. crep. — M.: Akagemus, 2017.-416 c.-
3000 7x3.-1ISBN 978-5-4468-5127-0.-Tekct HEmoCpeICTBEHHBIH.

JlonoiHUTEIbHAS JIUTEepaTypa

1. JanasH, A. A. Matemartuka : yueOHuk / A.A. Jlanasa. — 3-e u31., UCTp. U JOTI.
— MockBa : UHOPA-M, 2019. — 544 c¢. — (Cpengnee mnpodeccHoHAIbHOE
obOpazoBanue). - ISBN 978-5-16-102338-9. - Tekct : amektponHbii. - URL:
https://new.znanium.com/catalog/product/1006658 (mata oopamenus: 04.02.2020).
2. CmupHoBa, E. H. JlonomHuTensHbie I1aBbl MATEMATHUKH : ydeOHOE TTocooue s
CIIO / E. H. CmupHoBa, H. B. Makcumenko. — CaparoB : IIpodobpazoBanue,
2020. — 171 c. — ISBN 978-5-4488-0535-6. — TekcT : AIEKTPOHHBIN //
OnextpoHHo-OmOmmoteunas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/91864.html(mata obpamenus: 18.05.2020). — Pexum
JOCTYyTIA: JJIsl aBTOPU3HP. TTOJIH30BATENCH.

3.Anmaros, A. B. Marematuka : yuebnoe nocodue st CI10 / A. B. AnnatoB. — 2-
¢ u3n. — CaparoB : IIpodobOpazoBanue, At Ilu Dp Memma, 2019. — 162 ¢. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — Tekcr : DIEKTPOHHBIN //
OnekTpoHHo-OubamoTeyHass cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/80328.html (nara obopamenus: 04.02.2020). — Pexum
JOCTyTA: JIJIsl aBTOPU3UP. TTOJTB30BATENICH.

4.boryHn, B. B. IIpoekTHast 1eaTebHOCTh IO MaTeMaTuke. MareMaTuuecKuil aHams3
: yuebHoe nocobue qis CIIO / B. B. boryn. — Caparos : IIpodoOpazoBanue, A
[Iu Ap Menua, 2020. — 144 c. — ISBN 978-5-4488-0739-8, 978-5-4497-0430-6.
— TekcT : 25eKTpoHHBIN // DnekTpoHHO-OMOMMoTeunas cucrema [PR BOOKS :
[catiT]. — URL.: http://www.iprbookshop.ru/92639.html
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(mata oOpameHus:
OJIL30BaTEJIEN

18.05.2020).

Pexum  pgocrtyna:

IS

aBTOPU3HUD.
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