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PaGouas mporpamma y4e6HO#M auciuniuisl «Martemarukay paspadorana na ocHose @I'OC
cpexnero obmero obpasoBaHus (yTB. TpuKazoM MuHHCTepcTBa 00pasoBaHus u Haykn P® or
17.05.2012 r. Ne 413 B pea. or 29.06.2017 r.) W Ha OCHOBE NPUMEPHOW NPOrpaMMbI
obmeobpazoBaTenpHoi  ydeGHOM gucnumimHbBl  «Marematukay A [POQECCHOHAIBHBIX
o6pasoBaTeNbHBIX — Opranusarmit, onxobpenHolt Hayuno-metonuueckum coseroM  LlenTpa
npodeccuonanbHoro oopazosanus OIAY «DPUPO» u pexomenaopannoi a1 pearmmsanuu [ITICC3
CITO Ha 6aze ocHOBHOTO 00Imero o0pasoBaHHUs C TIOTYYEHHEM CpeJHErc oOmero odpasoBaHud,
npotokon Ne 3 ot 21.07.2015 r. (yrousenus: npotokor Ne 3 ot 25.05.2017 u HMIT ot 11 oxts6ps
2017 1. 3a Ne 01-00-05/925), ¢ yuerom ITOOII cpemsero obiuiero oOpa3oBaHHs, 0100peHHON
pemernem ®YMO no obmemy obpazosauuio (mporokon ot 28 wmions 2016 r. Ne 2/16-3) mo
cneuunansaocta CIIO

15.02.15 «Texnoaorus MeraLioodpadaTsiBalOmere MNpPOH3IBOACTBA» (TIyXHE H

caabocablmanue)

Kadenpa-pazpaborurk: Koute/nk HHHOBalMOHHBIX TEXHOJIOIHH U npeanpunuMarenbersa Bal'y.

Pabouyio nporpamMmy coctaemi: [aBpusosa M.E. O;_/ ~  npenonasarens KUTIT Bal'Y.

[IporpamMma paccMoTpeHa W ojobpeHa Ha 3acenaHud ydeOHO-Meroawudeckod komuccud KHTII
Bal'y

npotokon Ne '{ 0T « ﬂ » a«éégﬁm% 2019 rona
o

Hupextop KUTII Bal'y [{'L‘{i{\ /. H.E. Mumrynuna

[Iporpamma nepeyTBepaKIAEHA:
Ha y4eOHBIH 101, mpoToKoa No oT

Hupextop KUTII Bal'yY H.E. Murynura

[Iporpamma nepeyTBepKIACHA:
Ha yueOHbIH rof, npotokox Ne oT

Hupextop KUTII Bal'y H.E. Mumyntuna

[Tporpamma niepeyTBepKIeHa:
Ha y4eOHbIH roj, npoTokox Ne oT

Hupexrop KUTII Bal'y H.E. Muurynuna
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1. MACITOPT PABOYEM [TPOT'PAMMBI YYEBHOHN JUCIHUTIJIMHBI

1.1. O61acTh NpUMEHEHHS NPOrPaMMBI:
Pabouas mnporpamma ofueoGpasoBarenbHoil  yueOHOW aucuMIuHel  «Maremarnkay

npejiHa3HaueHa Juisl U3yYeHHs MaTeMaTHKW B MPpoQeccHOHAIbHbIX 00pa30BaTebHBIX OpraHu3allHsX,
peATH3YIOIMX 00pa3oBaTe/IbHYIO IPOTPaMMy CpeHero 06iero o6pasoBaHus B Npejienax OCBOCHUA
IMTICC3 CITIO na 6aze ocHoBHOTO oOmero oOpa3oBaHUs MO CHENHATBHOCTH TEXHHYECKOTo

npogpuas CI10

15.02.15 «Texnonorus Meta/iioo0padaTeiBaomero Npou3BoAcTBa
(riryxue u caabocapimanme)

1.2. Mecro yueoHo#i aucuunauabl B crpyktype [IIICC3:
yueObHass mTUCHHMIIHHA «Matematukay sABAAeTCss y4ueOHBIM I[pPEeIMETOM 00A3aTENbHOMH

npeaMeTHOM o0macTu «Matematuka u unpopmartukay ®I'OC cpeanero oduiero odpazoBanus.

1.3. Hesn u 3axa4u y4e0HOH NTHCHHIUINHBI — TPeOOBAHNA K Pe3y/IbTATaM OCBOCHHH Y4ueOHOMH
JHCHHITJIHHBI:
[IporpaMma OpUEHTHPOBAHA HA JOCTHIKEHUE CIEYIOLINX Le/ei:
- obecnieuenne chOpMHPOBAHHOCTH MPEICTABIECHHH O COLMANBHBIX, KYILTYPHBIX H HCTOPHYECKHX
dakTopax CTAHOBJICHHSI MATEMATHKH,
- obecnieueHue CcGHOPMHPOBAHHOCTH JIOTMYECKOTO, AICOPUTMUYECKOTO M MaTeMaTHYeCKOro
MBIIJIEHAS,
- obecneyeHue cHOPMHUPOBAHHOCTH YMEHHMH NPHUMEHATH IIOJYYEHHBIC 3HAHUS HpPH PpELICHHHU
Pa3/IHYHbIX 3a0a4,
- obecneueHure cHOPMHPOBAHHOCTH MPEACTABIEHUN O MaTeMaTHKe KaK 4acTH OOIIevYeToBeUecKon
KYJAbTYPbl, YHHBEPCAIBLHOM H3bIKE€ HAYKH, IO3BOJISIONIEM OIHKCHIBATE M H3Yy4aTh pealbHbIE
NPOLIECCH] U SIBICHHS.

Ocpoenue copepxanna y4eOHo# aucuummmnbl «MartemaTtukay obecreduBaeT JOCTHKCHHUE
CTyJeHTaMH CIIEAYIOIUHX Pe3yIbTATOB:

* IHYHOCTHBIX:
— c(hopMHPOBAHHOCTh NIPEACTABICHUI 0 MaTeMaTHKe KaKk YHUBEPCAILHOM A3bIKE HAYKH, CPEJCTBE
MOJIETMPOBAHNs ABICHHUN U MPOIIECCOB, HAEAX U METOJAaX MATEMATHKH;

— IOHHMaHHEe 3HaYUMOCTH MAaTEMATHKH JJIsi HAYYHO-TEXHHUYECKOT0 nporpecca, copMuUpoBaHHOCTh
OTHOIIEHHS K MarTeMaTHKe Kak K 4acTH OOINedeNoBeYeCKOH KyJIbTYphl 4Yepe3 3HAKOMCTBO C
UCTOPUEH pa3sBUTHS MAaTEMATUKH, DBOJTIOLIMEH MaTeMaTHYECKHX M,

— PAa3BUTHE JIOTHYECKOIO MBIIIEHHS, [POCTPAHCTBEHHOIO BOOOpaKEHHS, alTOPUTMHYSCKOH
KYIBTYPbI, KPUTHYHOCTH MBILLIEHMS HA YPOBHE, HEOOXo uMoM Juts Oyayiel nmpodeccHoHaIbHOM
JeSATETLHOCTH, [UIA MPOJOIKeHUs 00pa30oBaHus U caM000pa3oBaHHs,

— OBJIaJIeHUE MATEMATHYECKHUMH 3HAHUSAMH U YMEHUAMU, HEOOXOAUMBIMH B ITOBCEIHEBHOM MH3HH,
IVl OCBOEHHMS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCLHMIUIAH M JUCIHHIUTHH NPo(eCcCHOHAIBHOrO
HMKIa, [1s 10Jy4eHus o0pa3oBanus B obnactax, He Tpebyrommx yriayOJeHHOH MaTeMaTHYeCKon
MNOoArOTOBKH;,

— TOTOBHOCTB H CIIOCOOHOCTL K 00pa30BaHUIO, B TOM YHCIE caMO00Opa30BaHHIO, HA MPOTHKEHUH
BCEW JKM3HM, CO3ZHATENBHOE OTHOLIEHUE K HENPEPHIBHOMY OOPa30BAHUIO KaK YCIOBHIO YCIELIHOM
npodeccnoHanbHOM U 00IIECTREHHOM AeATe TEHOCTH;

— FOTOBHOCTB H CITOCOOHOCTB K CAMOCTOATEIbHOM TBOPYECKON M OTBETCTBEHHOM JEATENILHOCTH;

— TOTOBHOCTb K KOJUIEKTHBHOH paboTe, COTpPYIHHYECTBY CO CBEPCTHHKAMH B 00pa3oBaTelIbHOM,
00I1IeCTBEHHO MOJIe3HOH, yueOHO-HCCNeIoBATeIbCKOM, TIPOSKTHON U IPYTUX BHAAX JEATENBHOCTH,
— OTHOLIEHHUE K Mpo]eccrOoHaNbHON e TENbHOCTH KaK BO3MOKHOCTH YYACTHS B PEUICHHH JTHYHBIX,
00111eCTBEHHBIX, FOCYIapCTBEHHBIX, 001IEHAMOHATIBHBIX TIPOOIIEM;
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- TSl TITyXHX, clabocbIaIyX, MO3AHOOTIOXIINX 00YYalomuXCs:

CrIOCOOHOCT K COLMANLHON ajanTaliid W MHTErpaluy B 0OIIECTBE, B TOM YHCIIE NPH pean3alny
BO3MOIKHOCTEH KOMMYHHMKAI[MK Ha OCHOBE CJIOBECHOH peuy (BKMOYas YCTHYIO KOMMYHHKALHIO), a
TaK)Ke, IpH JKEJaHMH, KOMMYHUKAIMH Ha OCHOBE JKECTOBOW pevd ¢ JNUIaMu, HMEIOIIMMH

HapyIICHUS CIIyXa.

* MeTanpeIMeTHbIX!
— yMEHHE CAMOCTONTEILHO ONPEAEATh HEIH JEATEILHOCTH W COCTABIIATDL IUIAHBI IEATC/IbHOCTH,
CaMOCTOSTEILHO OCYIECTBIATh, KOHTPOJIHPOBATL H KOPPEKTHPOBATE JEATEIBHOCTD; HCIIOJIB30BAThE
BCE BO3MOJKHBIE PECYPCHI I JOCTHAEHUS IIOCTABJICHHBIX LEJNEH W peaju3aluH IUIaHOB
JIEATENLHOCTH, BRIOMpATh YCIEIIHbIE CTPATErHHA B Pa3/INYHBIX CUTYAIUAX;

— yYMEHHE MPOYKTHBHO OOUIATBCSH M B3aUMOIEHCTBOBATH B MPOLECCE COBMECTHON HEATEbHOCTH,
YUHTBIBATH MO3UIAM IPYTUX YIACTHHKOB IeATENBHOCTH, 3O PEKTHBHO pa3periarh KOH()JIHKTEI;

— BJIaJieHUE HABLIKAMH I03HABATENbHOM, Y4eOHO-HCCIeA0BaTENBCKON U IPOEKTHOH AEATETEHOCTH,
HABBIKAMH paspelieHns mpobieM; CIocoOHOCTE M TOTOBHOCTH K CaMOCTOSTEIBHOMY [OUCKY
METOJIOB PEUICHNS NPAKTHYECKUX 3a/1a4, IPHMEHEHHIO Pa3JINYHBIX METO10B MO3HAHMKS,

— TOTOBHOCTL M CIIOCOOHOCTH K  CAMOCTOSATENBHOH  HH(POPMAIMOHHO-TIO3HABATEIbHOH
JeSITeNbHOCTH, BKIIOYas YMEHWE OpUEHTUPOBATHCS B DA3iMYHBIX HCTOYHMKAX HHGOpPMALHH,
KPHTHYECKH OLEHWBATb M HWHTEPNPETHPOBATH HMHYOPMANHIO, [MOIYYAEMYI0 W3  pPa3jIdyuHBIX
HUCTOYHUKOB;

— BJIAJCHUE H3bLIKOBBIMH CPEACTBAMH: YMEHHE SCHO, JIOTHYHO W TOYHO H3/araTb CBOIO TOHKY
3pEHUs, HCII0JIb30BaTh aIEKBATHEIC A3LIKOBLIC CPE/ICTBA;

— BIajJieHHE HABLIKAMH IT103HABATENILHON pedIekCHM KaK OCO3HAHHUS COBEPIIAEMBIX ICHCTBHA H
MBICJTUTE/IBHBIX MPOIECCOB, UX PE3Y/IbTATOB WM OCHOBAHHH, IPaHMIl CBOErQ 3HAHUA U HE3HAHHI,
HOBBIX MO3HABATE/ILHBIX 3a1a4 M CPE/ICTB JJId UX JOCTHKECHHS,

— IIeJIeyCTPEMIIEHHOCTE B TOMCKAX W MPUHATHH PEIIeHHH, cooBpa3sHTEbHOCTE W HHTYMIIHA,
Pa3BUTOCTh TIPOCTPAHCTBEHHBIX TMPEJACTABIEHHM; CIOCOOHOCTH BOCIPHHHAMATH KpacoTy H
TrapMOHHIO MHPA;

- U1 CAYXHX, cnabocbluaiiuX, No3HOOTIOXIINX 00yqaromuxcs:

BJIaJICHHE HABBIKAMHU OMNpEENICHAS U HCIPABICHUS crenupHUecKuX OLIMOOK (arpaMMaTH3MOB) B
NHCBEMEHHOH U YCTHOH peYH.

* npeAMeTHbIX:
Dnemenmsl meopuu MHOICECE U MAMEMAMUHECKOU 102UKY

- OnepupoBaTh TIOHATHSAMH: KOHEYHOE MHOMKECTBO, OJIEMEHT MHOXKECTBA, IOJAMHOKECTBO,
nepecedeHue U OOBLEIUHEHHE MHOXECTB, YMCIOBBIE MHOMKECTBA HA KOOPJAMHATHOW IPSMOM,
OTpe30K, HWHTEPBal, MOJYHHTEPBaJ, MPOMEXKYTOK C BBIKOJIOTOW TO4YKOH, rpaduyeckoe
npeacTaBlIeHHe MHOKECTB Ha KOOPHHATHOH IJIOCKOCTH;

- ONEpHpOBATh MOHATUAMHU: YTBEPXKIEHHE, OTPHIIAHUE YTBEPKIEHHUSA, MCTHHHBIE W JIOXKHLIE
YTBEPK/I€HHs, IPUYMHA, CIIEJICTBHE, YACTHBIN Cilydal oOIIEero yTBepXkKICHHs, KOHTPIPUMED;

- IPOBEPATH MPUHAUICKHOCTE JIEMEHTA MHOKECTBY;

- HaXOJUTh [IepecedeHrne 0 00beIHHEHHE MHOKECTB, B TOM HHC/Ie [IPeACTaBICHHBIX rpaduecKy Ha
YUCITOBOM MPSIMOW U HA KOOPAVMHATHOM TIIOCKOCTH;

- IPOBOJIATH AOKA3aTeNbHbIE pacCy#AeHHs sl 000CHOBaHUS UCTUHHOCTH YTBEPIKIECHUH,

Yucna u svipasicerus

- CBoGOIHO OMEpPUpPOBATh IMOHATHAMH: [EI0€ YHUCIO, JCIUMOCTh 4Hcell, 0OBIKHOBEHHas Apo0b,
JlecITHYHAs JApoOb, palMOHAIBHOE YHCI0, NpUOMMIKEHHOE 3HAYEHWE 4YUCa, YacTh, 00,
OTHOINIEHHUE, MTPOIIEHT, MOBBINIEHHE U ITOHWKEHHUE HA 38JAaHHOE YUCIIO MPOILIEHTOB, MacIlTao;

- IPUBONTD MPHUMEPHI YHCEN C 3ad1aHHBIMH CBOMCTBAMH ACTAMOCTH;

- OIEpPHPOBATH TIOHATHSAME: JOrapudM dYxcia, TPUrOHOMETPHYECKas OKPYKHOCTh, pagHaHHas H
rpaaycHas Mepa yria, BeIMYHHA YyT/ia, 33JaHHOT0 TOYKOH Ha TPMIOHOMETPHHYECKON OKPYKHOCTH,
CUHYC, KOCHHYC, TAHI'€HC H KOTAHTEHC YIJIOB, UMEIOIINX [TPOU3BOIBHYIO BEJIMYMHY, YHCTIA € U |



- BHINOJMHATL apu(METHYECKHEe TeHCTBHUS, COYETast YCTHBIE ¥ MUCbMEHHBIC TPHEMBI, TPUMEHSS [TPH
HeOoOXOMUMOCTH BBIUUC/IHTE/bHBIE YCTPONCTBA,

- HAXOIWTh 3HAYEHHs KOPHS HATYPATBHOM CTENEHH, CTENECHU C PAllHOHAIBLHBIM MOKA3aTEeNeM,
norapudma, UCToJb3ys NPH HEOOXOMMOCTH BEMHCITHTEIbHbIE YCTPOHCTBA;

- TIOJIL30BATELCH OLEHKOM U TIPUKUAKOHN IPH MPaKTHYECKHX pacueTax;

- TPOBOAMTH MO HW3BECTHbIM (hOPMYyJIaM M MpaBHiIaM mpeoOpasoBanus OyKBEHHBIX BBIDAKCHHH,
BKJTFOYAIOIINX CTETNEHU, KOPHH, JIorapu(Mbl ¥ TPHIOHOMETPUIECKHE (yHKIHH,

- HAXOOWTh 3HAYCHHS HYMCIOBLIX M OYKBEHHBIX BBIPAKCHHH, OCYIIECTBIsAS HEOOXOIUMBIE
T0JCTAHOBKH M NpeoOpazoBaHus;

- U300pakaTh CXEMATHYECKH YTOJ, BEIMYMHA KOTOPOro BRIpaKeHa B rpagycax WM paaraHax,

- HCTIOIB30BATH [IPH PEINEHUHM 3a/1a4 TabIYHbe 3HAYeHHS TPUTOHOMETPHYIECKUX (QYHKIIA YTiIoB;

- BBITIOJTHATD [1€PEBOJI BETMUYMUHBI YIJIa W3 PAAHaHHON Mephl B TPaJyCHYIO H 00paTHo.

Ypasnenua u nepasencmea

- Pemars pamuoHaibHble, TMOKA3aTelbHbIE W JOrapu(MUYECKHE YPaBHECHHUS W HEPABEHCTBA,
NpoCTeNIINe UPPAIMOHATBHBIE U TPUTOHOMETPUHECKHE YPABHEHUS, HEPABEHCTBA U MX CHCTEMBI,

- MCTIONIB30BATh METO/bI PELIEHHs YPABHEHUH: NIPUBEICHAE K BH/Y "TIDOM3BEIEHHE PABHO HYIO"
AN "9acTHOE paBHO HYIIO", 3aMEHA IIEPEMEHHBIX;

- HCTIO/IL30BATh METO I MHTEPBAJIOB JUIS PEIICHUS HEPABEHCTB,;

- ICTIO/L30BATh IpaduuecKuil MeTo I Ui NMPpHOIKEHHOr0 PEIIEHUs YPAaBHEHHH i HEPABCHCTB;

- u300paxkaTh Ha TPHTOHOMETPHYECKOM OKPYXKHOCTH MHOXKECTBO pEIICHHH MPOCTEHIINX
TPUTOHOMETPHYECKUX YPaBHEHHH U HEPABEHCTB,;

- BBHIIOAHATH OTOOpP KOpHEH YypaBHEHWH WIM pEIIEHWH HEpaBeHCTB B COOTBETCTBHH C
JIOMOJIHUTETBHBIME YCJIOBHSMH M OTPaHUYEHHSMH,

DyHryuu

- OnepupoBaTh MOHATHAMH: 3aBHCHMOCTb BEIWYHH, (YHKIHS, apryMeHT H 3HaueHHe (YHKIHUH,
06ITacTh OMpe/ie/IcHUs i MHOYKECTBO 3HAYeHHH (YHKINH, rpaduk 3aBUCUMOCTH, Tpaduk byHKIHH,
Hyad GYHKIWH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, BO3DAacTAHME Ha YHCITOBOM IHPOMEXYTKE,
yObIBaHHE Ha YUCIOBOM IIPOMEXKYTKe, HauOoJbllee W HaWMEHblIee 3HA4YeHHE (YHKIMH Ha
YHCIIOBOM NPOMENKYTKE, TEPHOAHYEcKast PYHKIHS, IEPHO, YeTHAA U HeueTHAA QYHKIUH;

- ONEPUPOBAThH MOHATHAMH: TIpsiMas ¥ oOpaTHas POTOPIHOHANIHOCTD, TMHEHHAs, KBaJpaTH4Hasd,
norapudMuyecKas U rokasatesibHas QYHKIHH, TPUTOHOMETPUYECKUE (YHKIHH;

- ompejesATh 3HaueHHe (QYHKIWW 1O 3HAYEHHIO apryMeHTa [pPH Pa3InYHBIX Crocodax 3amaHns
hyHKUIMM;

- CTPOUTH rpa)uKH H3YUEHHBIX QyHKIIN;

- OIUCHIBATH 110 rpaduKy H B MpocTelmuX cayyasx rno Gopmyne moBeeHHe U cBOWCTBA (GyHKIKH,
HaXOAWTE 1o rpaduky GyHKUUM HauOOIBIINE U HAUMEHBIIHE 3HAYCHHS;

- CTPOMTH OCKH3 rpaduka (YHKIUK, YIOBIETBOPAIOIIEH [pUBEJCHHOMY HAOOpPY YCIOBHH
(IpOMEKYTKH  BO3pacTaHus/yOblBaHHS, 3HaueHMe (YHKIMM B 3aJaHHONW TOYKE, TOYKH
9KCTPEMYMOB, aCUMIITOTHI, HYH QYHKLUH U T.1.);

- pellath ypaBHEHHs, NpocTeiliie CUCTeMBbl ypaBHEHHM, WCIONB3ys CBONCTBA (YHKIHWH M HX
rpaduKoB.

Dnemenmsl MAMeMaMu4eckKo20 anaiusa

- OnepupoBarh NOHATHAMHE: NMPOW3BOAHAS QYHKIIMM B TOYKE, KacateinbHas K rpaduky QyHKIUH,
NpOU3BOAHAS (DYHKIINH;

- BBIYHCJIATH MPOH3BOJHYIO OJHOYIECHA, MHOTOYJIEHA, KBaPaTHOTO KOPHS, IPOU3BOJAHYIO CYMMBI
GbyHKIMIM;

- BBIYUCIIATH [IPOU3BOIHBIE IEMEHTAPHBIX QYHKIMH U MX KOMOWHANMM, MCHONB3Ys CIPABOYHEIE
MaTEpUaIBI;

- HCC/IEJIOBaTh B NMPOCTEHIIMX ciaydasx (QYHKIHM Ha MOHOTOHHOCTb, HaXOAWTh HaubojblIUEe U
HauMEHbIIHNE 3HaYeHus QYHKIHHA, CTPOUTh rpadiKd MHOTOYIEHOB U IPOCTEHITMX palliOHATBHBIX
(GyHKIHH C HCIIOTB30BAaHMEM alapara MaTeMaTH4YeCKOIo aHalusa.

Cmamucmuka u meopus 6eposmnocme, 102UKka u KOMOUHAMOPUKA.
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- Wmetp mpeicTaBICHHE O [JUCKPETHBIX W  HENPEPHIBHBIX CIIyYalHEIX BEIMYHHAX H
pacipefieieHusIX, O He3aBUCUMOCTH CJTy4aiHBIX BETMUUH;

- HMeTh IPEICTaB/IEHHE 0 MATEMATHYECKOM OKUJIAHUM U JAMCIIEPCHH CITyYalHBIX BETHYHAH;

- IMETH TIpeICTaBlIeHHe O HOPMAIBHOM Pacrpe/IeTIeHHH U MPUMEepax HOPMATbHO PacIpe/ieIeHHBIX
CITy4alHBIX BEJIMYHH;

- [IOHMMATh CYTh 3aKOHA GOMBIIMX YMCET U BHIOOPOUHOrO METO/Ia M3MEPEHHS BEPOSTHOCTEH;

- MMeTh MpejcTapjienue 06 YCITOBHON BEPOATHOCTH H O TONHOH BEPOATHOCTH, NPUMEHSTH HX B
peLeHun 3anad;

- MUMeTh IpE/CTAB/ICHHE O BaXKHBIX YACTHBIX BHJAX pacnpejieNleHui W NPHUMEHATb UX B PEIICHUH
3ajay;

- AIMETh IPEJICTABIIEHUE O KOPPEIBILUHU CITyJalHbIX BEJIMYHH, O IMHEHHOH PErpeccHu.

Texcmogoie 3a0a4u

- Pemate 3a7a4y pasHBIX TUIIOB, B TOM YHCIIE 3a[a4i MOBBIIEHHON TPYAHOCTH;

- BBIOMpPATH ONTHMAIBHBIN METO/ pEIlieH s 3a]1a4H, pacCMaTpPUBad PasIMYHbIE MCTOABL,

- CTPOWTH MOJIeJTb PELICHHUS 3a1a4M, TPOBOUTH J0KA3aTEIbHBIE PACCYHKICHHS;

- pemnaTh 3ajaun, TpeGyiomme nepebopa BAPHAHTOB, IIPOBEPKH YCIOBHH, BRIOOpPA ONTHMATBHOTO
pe3y/bTaTa;

- aHAIM3MPOBaTh M WHTEPHPETHPOBATh PE3Y/IbTATHI B KOHTEKCTE YCIOBHS 3aiayd, BBIOMpATh
pEellIeHHs, He TPOTUBOpEYalIne KOHTEKCTY,

- TIepeBOMIUTH NPH PELIeHHH 3aiaun MH(OpPManuio u3 oJHOH (HOpMbI B APYTYIO, UCIONB3Ys IPH
HeoOX0IUMOCTH CXEMbI, TaOIHIEL, rpaguKy, JUarpamMMel.

I'eomempus

- OnepupoBaTh MOHATHAMU: TOYKA, NpAMAas, IJIOCKOCTh B MPOCTPAHCTBE, Napa/UIeIbHOCTD H
TIePIEHIUKYIAPHOCTD MPAMBIX U [IIOCKOCTEH]

- IPUMEHSATH IS PELICHUs 3a7a4 TeoMeTpudeckue (aKThl, eCiiH YCIOBHS MPUMEHEHHS 3a1aHbl B
ABHOU (opMe;

- pelaTh 3a/1a4u Ha HAXOXKIeHHe TeOMEeTPHUECKUX BEIMYHH 10 00pasiam Wik ajropuT™Mam;

- nenath (BBIHOCHBIE) IIOCKHE YEPTEKU U3 PACYHKOB 00BEMHEIX (QUTyp, B TOM YHCIIE PHCOBAThH BHIL
cBEpPXY, COOKY, CTPOUTH CEYEHHS MHOTOTPAHHUKOB;

- W3BJIEKATh, HHTEPIPETUPOBATh U MPeOOPa3OBhIBATE HH(POPMAIHUIO O reOMETPUYECKHX (PHUTypaX,
MPeACTABIEHHYIO Ha HepTEXKaxX;

- NPUMEHSTH reoMeTpuyeckde GakTbl A pelIeHHs 3a1ad, B TOM 4HCIE INPEANoararmmx
HECKOJIbKO LIaroB pelieHus;

- OIUCHIBATH B3aUMHOE PACTIOIOKEHHUE MPSIMBIX U IIOCKOCTEH B IIPOCTPAHCTBE;

- popmyIMpoBaTh CBOMHCTBA U NPH3HAKK QuUryp;

- IOKA3bIBaTh T€OMETPHYECKHE YTBEPHKIEHHUS,

- BJaJeTh CTaHAapTHOM KiaccuduKalmed NpOCTPaHCTBEHHBIX (GHUryp (IMMpaMHIbl, MPH3MBIL,
napalieenuneasbt);

- HAXOIWTH 00BEMBI | TUTOINA/M [OBEPXHOCTEH TeOMETPUIECKUX TeJl ¢ IIPUMEHEHHEM (GOopMyT;

- BLIUMCJIATE PACCTOSHUSA U YTJIBI B IPOCTPAHCTBE.

Bexmopul U KoOpOUHamvl 8 NPOCMPAHCMEE

- OnepupoBaTh MOHATHSMH JEKapTOBbl KOOPIMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJ MEKIY BEKTOPaMH, CKAIAPHOE NPOU3BEIACHHUE
BEKTOPOB, KOJ/THHEAPHBIE BEKTOPBI;

- HAXOJUTh PACCTOSHHE MEXIY JIBYMs TOYKAMH, CYMMY BEKTOPOB W IIPOM3BEJICHHE BEKTOpa Ha
YHCIO, YrOd MEXJIy BEKTOpaMH, CKaJIspHOE TNPOM3BEICHHE, DPACKIA[bIBATE BEKTOP TI0 JBYM
HEKOJJTMHEAPHBIM BEKTOPaM;

- 3a/1aBaTh MJIOCKOCTh YPaBHEHHEM B JICKAPTOBOH CHCTEME KOOPIHHAT;

- peliaTth NpocTeHInue 3a1a4l BBeIEHHEM BEKTOPHOro Oasuca.

Hemopua mamemamuru

- IlpeacTasnsrh BKTaJ BBLIAIONIMXCS MATEMATHKOB B Pa3BUTHE MaTeMaTHKA M HHBIX Hay4HbIX
obnacreit;



- IOHUMATh POJIb MATEMATHKHU B pa3BuTHU Poccum.

Memoowr mamemamuku

- Uernonp30BaTh OCHOBHBIE METObI JI0Ka3aTe/IbcTBA, MPOBOJUTE 10KA3aTeIbCTBO M BBINIOJIHATH
OTIPOBEPKEHHE;

- IPUMEHATL OCHOBHBIE METOIBI PELIEHUS MATeMAaTHYSCKHX 3a/1a4;

- HAa OCHOBE MATEMaTHYECKMX 3aKOHOMEPHOCTEH B MpPHUpPOAE XapakTepu3oBaTk KpacoTy U
COBEPILEHCTBO OKPYIKAIOIIET0 MUPA H TPOU3BEICHUN HCKYCCTBA;

- MPUMEHATH MPOCTEHIINE MPOTPAMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMbI
NpH PEIICHAN MaTEMaTHYECKHX 337134,



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JTUCUMUITJINHBI

2.1. O6bem yuebHOl JUCHHIVIHHBI H BH/1bl y1e0H0H padoThI

Bun yueOHo#t paboThl Ob6peM yacoB
O6bem o6pa3oBaTebHOM MPOrpaMMbl y4eOHOH AHCUHNIHHBI 254
B TOM YHCJIE!
TeOpeTHYECKoe 00yUeHUE 78
nabopaTopHble paboTel (eciu npeoycmMompeno) -
[paKTHYECKHE 3aHSITHS (eciu npedycMompeno) 156
WHIHBUIYaJbHBIH IPOEKT (eciu npedycmompeno) -
KOHCYJIbTALIUH 2
caMocTosATeNbHAas pabota ob6yuaorierocs (BCero) (eciu hpedycmMompeno) -
B TOM YHCJIE!
caMoCToATENbHAs paboTa HaJl MHAMBHAYAILHBIM IPOEKTOM (eciu -
npedycmMompeno)
IMpomeky ToMHaN aTTEeCTAlMA (DK30MEH) 18
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3.XAPAKTEPUCTHKA OCHOBHBIX BUJI0B YUEBHOHU JEATEJIBHOCTHU

CTYJIEHTOB
COJIEP)KAHME XAPAKTEPVCTUKA OCHOBHBIX BUJIOB JIESITEJIBHOCTH
OBYUYEHUS CTYJIEHTOB (HA YPOBHE YUEBHbIX JIEMCTBU)
BBCI]CHHB O3HakoMJieHHE C pOHBEO MaTeMaTHKH B HaYKe, TeXHHKE, DKOHOMHKE,

MH(POPMAIIMOHHBIX TEXHOJIOTHUSX U MMPAKTHYECKON eATETBHOCTH.
O3HaKOMIIEHHE C LE/SIMHA M 3aa4aMy H3YUeHHMs MaTeMaTUKU TIPH OCBOCHHH
npodecenit CITO u cnenmaneroctedt CI10

AJ/IT'EBPA

PazBuTHE MOHATHA
0 4YHCe

BeimonHenue apuMeTHUecKUX AEHCTBUH Haj YHC/IaMH, coveTas YCTHBIE U
NHCBMEHHBIE IPHEMBI.

Haxoxnenue TpHOIMIKEHHBIX 3HAQUEHHH BENMYUH W TOTPEITHOCTEH
BEMMCAeHUH (abcoMmOTHOM W OTHOCHTENBHOW); CPaBHEHHE HUCIIOBBIX
BBIPAKEHHUH.

Haxoxnenue omuOOK B MpeoOpa3oBaHUsX ¥ BBIYUCIEHHAX (OTHOCHTCS KO
BCEM IMYHKTaM [TPOTpaMMbl)

Kopuu, CTEeMeHH,
Jorapupmsl

O3HAKOMJIEHUE € TTOHSITHEM KOPHS H-i CTEIEHH, CBONCTBAMH PAIUKAJIOB H
[paBUIaMy CPaBHEHUS KOPHEH.

DopMyJIMPOBaHUE ONpPEIEICHNs KOPHA M CBOWCTB KOPHEH. Beruucnenue u
CpaBHEHHE KOPHEH, BRINOJHEHUE MPUKAIKHA 3HAUCHHS KOPHA.
[TpeoGpasoBanie HHMCIOBBIX M OYKBEHHBIX BbIPAKEHHH, COJACPIKAIIMX
paguKabl.

Brimonnenne pacueTos no Gopmynam, COAEPIKAIAM PaTUKallbl, OCYIIECTBIIAA
HeOOXOMMBIE ITOJCTAHOBKH U NpeoOpa3oBaHusl.

Onpejie/ieHHe PaBHOCHILHOCTH BBIPAKEHHH ¢ panukaiamu. Peiuerne
UPPAlAOHATIbHBIX YPABHEHUH,

O3HAKOMIIEHHE C ITOHATHEM CTENEHU C JICHCTBUTENILHBIM ITOKa3aTeIEM.
HaxoxneHwe 3HAYEHWH  CTEIEHH, HCMONB3Ys IIPH  HEOOXOAUMOCTH
HHCTPYMEHTAIbHBIE CPEICTBA.

3anmuchIBAHUE KOPHS H-U CTENEHU B BUJIE CTENEHH ¢ APOOHBIM NOKA3aTENEM 1
HAo0OPOT.

dopMynupoBaHHEe ~ CBOMCTB  cTemeHed.  Belumcienne — creneHed ¢
palMOHATBHBIM OKA3aTe/IeM, BBINOJHEHHE INPHKAIKA 3HA4YEHHs CTCIICHH,
CpPaBHEHHE CTEIEHEH.

[IpeoGpasoBanie HYMCIOBLIX U OYKBEHHBIX BBIPOKCHHH, COJIepKallnX
CTeNEHH, MpPUMEHsss CcBo#cTBa. PemeHwe Tm0OKa3aTeNbHBIX YPaBHCHHH.
O3HaKOMJIEHHE ¢ MpPUMEHEHWEM KOpHEH M CTeNeHEeH MpH BEIMHCICHUU
CPelHHX, IENeHHW OTPEe3Ka B «30JI0TOM CEYCHHH». PellleHHenpHKIaIHbIX
3allay Ha CJI0KHBIE IPOLEHTBI

IIpeobpazosanue
ajaredpanvdecKux
BbIPaKEeHHH

BeimonHeHne  mpeoGpasoBaHWil  BhIpAXEHHH, NpuMeHeHHe  (opMmyl,
CBA3aHHBIX CO CBOMCTBaMHU CTENEHEeH U Iorapu(Mos.

Onpenesnenne  o6nacTd  JOMYCTHMBIX  3HAYEHHH  Jorapu(pMUYECKOTO
BBIPAYKCHHU.

Pelnenue JorapuMUIECKUX ypaBHEHHH

OCHOBBI TPUT'OHOMETPHH

OcHOBHBIE NOHATHS

U3ydeHne paJuMaHHOTO METOHa HM3MEPEHMs! YIJOB BpAallleHWs HHUX CBA3H C
rpagycHoit Mepo#t. M3obpakeHne yTIOB BpalleHUs Ha OKPYKHOCTH,
COOTHECEHHE BEJTHYHHBI YTJIa C €r0 PACIIOIOKEHHEM.

dopMy/IMpOBaHHE OTpeNeIeHUH TPUTOHOMETPHYECKMX (DYHKUMH JULL YITIOB
MOBOPOTA M OCTPHIX YIJIOB IIPAMOYTOIBHONO TPEYTroNbHAKA U OOBSICHEHHE HX
B3aMMOCBS3U
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OcHoBHBbIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPHYECKUX TOXKIAECTB [T BBIMUCICHHSA
TPHIrOHOMETPHYECKHe | 3HAYCHUH TPHTOHOMETPUIECKMX YHKIWI 110 OHOH M3 HAX
TOAeCTBA
IIpeoGpazoBanus M3yueHne OCHOBHBIX (OpPMY/1 TPUTOHOMETPHH: (OPMYIBI  CIIOKEHHH,
NMpocTEeHImMUX VIABOGHHS, Npeobpa3oBaHus CYMMbI TPHTOHOMETPHHYECKMX (QYHKUMA B
TPHrOHOMETPHYECKHX | IPOM3BEJCHHE M TIPOM3BEJCHHS B CyMMY M NPUMEHEHHE NPH BBIYHCICHHH
BbIpaKeHHi 3HAYEHHUS TPUTOHOMETPHIECKOTO BRIDAKEHUS U YIIPOLLIEHUS €ro.
O3HaKOMJICHHE CO CBOWCTBAMH CHMMETPHH TOYEK Ha €IHHUYHON OKPYKHOCTH
¥ IPUMEHEHHE HX JUIA BEIBOJA (OpMYIT IPHBE/ICHAS
IIpocreiimue Pemense 10 (OPMyJTaM U TPUTOHOMETPHYECKOMY Kpyry [MpOCTEHIINX
TPHrOHOMETPHYECKHE | TPHIOHOMETPUYECKHX YPaBHEHHH.
ypaBHeHUS u | [IpuMenenne OOIIMX METOJOB pEIICHMS YpaBHEHWH (TMPHBENCHHE K
HepageHcmeq NMUHEWHOMY, KBaJIpaTHOMY, METOJ PaslIoKEHMs Ha MHOXKHTEIH, 3aMEHbI
TIepeMEHHOM) TPU PELICHHH TPUTOHOMETPHYECKHX YpaBHEHUH.
VMeHHe OTMeuaTh Ha Kpyre PeIIeHHs NPOCTEHINMX TPHTOHOMETPHYECKHX
HEPABEHCTB
ApkcHHYC, O3HAKOMJICHHUE ¢ TTIOHATUEM OOPATHBIX TPUTOHOMETPHYECKUX ()YHKIIHHA.
APKKOCHHYC, W3yueHue ONpeeNeHUH apKCHHYCa, ApPKKOCHHYCa, apKTaHTeHca 4HCIa,

ApPKTAHIeHC Ynuc/1a

gopmynupoBaHWe  HX, H300pakeHHE€ Ha  CIAMHHYHOW  OKpPY)KHOCTH,

[pUMEHEHHE NPH PEIICHUH YPaBHEHHH

®YHKIUU, UX CBOUCTBA U TPA®UKH

DOYyHKUHH.

| ITonaTHe 0
HeNpepLIBHOCTH
pyHKIHH

O3HAKOMJIGHHE C TIOHATHEM IEPEMEHHOMN, MPHMEPaMH 3aBUCHMOCTEH MEXIY
[epeMEHHBIMH.

O3HaKOMJIEHHE ¢ TIOHATAEM Tpaduka, OnpeAeieHnue IPUHAIICIKHOCTH TOUKH
rpaduxy ¢yskuuu. Ompenenenue no Gopmysie OpocTeHIeH 3aBHCHMOCTH,
Bua ee rpadguka. Bripaxenue mo dopmyne ONHOH [EPEeMEHHOH Yepes
IpYTHE.

O3HaKoMIIEHHE ¢ ompeeieHneM QYHKIUH, (POpMYIUPOBAHKE €ro.
Haxoxaenue obacTy onpeesienns U 00/1acT 3Ha4YeHAH (QyHKIMA

CsoiicTBa QYHKIHH.
I'paduueckas
HHTEpIpeTanus.
[Ipumeps1
(pYHKIHOHAIBHBIX
3ABHCHMOCTEH B
peanbHBIX Mpoleccax
U ABJIEHHAX

O3HaKoOMIIEHHEe ¢ TpUMepaMu (YHKIMOHAIBHBIX 3aBHCHMOCTEH B peajbHbIX
npoueccax U3 CMEKHBIX TUCIHILTAH.

O3HaKOM/IEHHE C JIOKA3aTelIbHBIMA PacCyKIACHUAMH HEKOTOPHIX CBOWCTB
nuHeHHO! 1 KBajpaTHuHOM (QyHKIMH, MPOBEICHHE UCCITEIOBAHUS THHEHHOMH,
KyCOUHO-TMHEHHOH, ApOOHO-THHEHHOM W KBagpaTU4YHOH  (PyHKUHH,
noctpoenue ux rpaduxos. Iloctpoenne u yrenune

rpaduxos byrkmuii. Uccnenosanne GpyHkuuy.

CocraBnenue BHJIOB (PYHKIHH [0 JaHHOMY YCJIOBHIO, pelIeHHe 3aja4d Ha
KCTPEMYM.

BemonHenue npeobpa3oBanuii rpaduka QyHKINK

O6paTHbIe GYyHKIHH

WUsydenue nouamus o6pamuou Qynkyuu, onpeleicHHe BUIA U nocmpoernue
epauxa obpamnoil @yuxkyuu, naxodcoenue ee obracmu onpeoeienus u
obaracmu  3nauenuu. lIpAMeHeHHE CBOWCTB (YHKUMHIPH HCCICIOBAHUH
YPaBHEHUIl ¥ PEIIEHUH 33/1a4 Ha SIKCTPEMYM.

O3HaKOMIIEHHUE C TIOHATHEM CJIOKHOH (PyHKIINH

CTenenHsie,
NnoKazaTejbHbIE,
JorapuMuYuecKHe H
TPUIOHOMETPHYECKHE
¢yuxunn. Obpatnbie
TPUTIOHOMETPHYECKHE
hyHKIHH

Brruucnenue sHadeHnit QyHKIUR 10 3HAYEHHIO apIyMEHTa.

Onpenernenue MOJOXKEHWs TOYKM Ha rpaduke MO €€ KOOpJAWHATaM H
Hao0OopoT.

Wcnonp3oBanue CBOHCTB (DYHKIUIl Ui CpaBHEHUS 3HAYEHHH CTENCHEH H
JIOTapA(pMOB.

TTocTpoerue rpadMKOB CTETIEHHBIX i TOrapuPMUIECKHX QYHKIIH.

Perienne moka3aTebHBIX W JTOrapuGMIYECKUX YPaBHEHHI W HEPaBEHCTB 110
U3BECTHBIM AITOPUTMAM.
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O3HAKOMIIGHHE C TIOHATHEM HENpPEPBHIBHOW TEPHOJNYECKON  (QYHKIHH,
dopmyIHpoBaHKe CBOHCTB CHHYCA H KOCHHYCA, TIOCTPOEHHE HXTPa(PHKOB.
O3HaKOM/IGHHE C IIOHATHEM TapMOHMYECKHX KojeOaHMH M NpUMEpaMH
rapMOHHUYECKUX KoJeGaHWM IUTs OMMCaHWs MpOIeccoB B (QU3MKe M APYTUX
obnacTsX 3HAHHSL.

O3HaKOMIIGHHE C TMOHATHEM pAa3phIBHON MepuoguuecKod  (QyHKUMH,
GopMyHpoBaHHE CBOHCTB TaHTEHCA W KOTaHIeHca, MOCTPOGHHE HX
rpa(uKoB.

[IpuMeHEeHHE  CBOMHCTB GbyHkuui A cpaBHEHHS 3HAYEHUH
TPUTOHOMETPHYECKUX (PYHKIHH, PEIIEHNs TPHTOHOMETPHIECKAX yPAaBHEHUH.
Ilocmpoenue zpagukos 06PAMHbIX MPUZOHOMEMPUHECKUX  QYHKYUl U
onpedenenue no cpaghukam ux ceotcms.

Brinonsenue npeodpasoBaHus rpapukoB

HAYAJIA MATEMATUYECKOI'O AHAJIM3A

IMocneqoBaTe/ ILHOCTH

O3HaKOMIIGHHE C MOHATHEM YHCIIOBOM MOCIENOBATETLHOCTH, CIIOCODaMHU ee
3aJ[aHusl, BEIYUCIIEHUAMH €€ YJICHOB.

Osnarxomienue ¢ ROHAMuUeM npedeia nociedo6ametbHoOCmu.

O3HakoOMJIEHHE C BBIYMCICHUEM CYMMBbI OECKOHEYHOre 4YMCIOBOTO psAna Ha
OpUMepe BBIYUCICHHUS CYyMMbl OeCKOHEUHO yOBIBAIOLIEH IeOMETPUYECKOM
[POTPECCUH.

Pemenne 3agau Ha npuMeHeHne GOpMyIbl CyMMbl OeCKOHEUHO YOBIBaIOMIEH
TEOMETPHUYECKOH MMporpeccun

IIpousBoaHas u ee
NpUMeHeHHe

O3HaKoMIIEHHE C TIOHATHEM [TPOH3BOIXHOM.

Usyuenne u QopMyiMpoBaHHe €€ MEXaHM4YeCKOro W TEeOMETPHYECKOro
CMBIC/IA, W3y4YEHME QITOPUTMa BBIYUCIEHUS [IPOM3BOJHOM Ha MpUMEpe
BBIUMCIICHNS] MTHOBEHHON CKOPOCTH M YIIIOBOTO K03(h(dUIMEeHTaKacaTeIbHOM,
CocraBreHne ypaBHeHHs KacaTeIbHOH B 0011eM BUJIE.

Yesoenwe — mpasun  auddepeHIHpoBaHHS, — TabNULbLI  IPOMU3BOIHBIX
sneMeHTapHbIX QYHKIMH, npuMeneHue s aupdepeHnuposanus QyHKIHH,
COCTABJICHUS YPAaBHEHHS KacaTelbHOM.

U3yueHue TeopeM O CBA3M CBOHCTB QyHKUNHU M MPOU3BOAHOMN, GOPMYITHPOBKa
UX.

[IpoBeieHHe ¢ MOMOLILIO POU3BOAHONW MCCIEAOBaHMSA (PYHKLHUH, 3aaHHOH
bopmynoi.

VeraHOBIEHHE CBA3M CBOMCTB (DYHKIMM ¥ IPOU3BOAHON MO UX rpaduKam,
[TpuMeHeHHe TIPOM3BOAHOH  JUIS  pELISHHS 3a]a4 Ha  HaXOoXJeHue
HauOOJIbIIero, HaMMEHbIIEr0 3HAUYEHHUS M Ha HaX0KIEHHE DKCTPEMYyMa

IlepBooGpa3znasn
H HHTerpa

O3HakoMJICHHE ¢ TOHATHEM HHTETpajia v nepBooOpa3Hoil.

H3ydenne npaBuiia BEIMHCIEHUS 1EPBOOOPA3HOM U TEOPEMBI

Herorona— JleliGHuma.

Penitenne 3aja4 Ha CBS3b MepBOoOpasHOM M €€ MPOU3BOJHOH, BEIYMCIECHHE
nepBooOpa3HOM 11 JaHHOH (yHKUMH.

Pemenvie 3ama4 Ha NpUMEHEHWE WHTErpaia JIIS BBIYHCICHHSA (PHU3UUECKHUX
BEJIMYMH W 101113161

YPABHEHHWS U HEPABEHCTBA

YpaBuenus H
CHCTEMBI

YpaBHEeHHIH.
Hepagencrsa H
CHCTEMbl HEpPABEHCTB
c ABYMS
nepeMeHHbIMH

OsHakom/IcHHE ¢ TIPOCTEHIIMMH CBEIEHHSAMH O KOpHAX ainrebpanveckux
YPaBHEHU, HOHATHIMH UCCIICIOBAaHUS YPABHEHUH U CHCTEM ypaBHEHHI.
W3yueHue TeopuM pPABHOCHWJIBHOCTH YpPaBHEHMH W ee IpHMEHEHUs.
[loBTOpeHue 3anmucu pelIeHUs CTAHOApTHBIX  YPAaBHEHHUH, IIPHEMOB
npeoOpa3oBaHusl ypaBHEHUH 111 CBEIEHHUS K CTAHIAPTHOMY YPaBHEHHIO.
Pemrenue palMoHaIbHBIX, UppaMOHAILHBIX, TOKAa3aTe/IbHBIX H
TPUTOHOMETPUYECKHX YPABHEHHUM U CHCTEM.
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Wcnonp30Banue CBOUCTB M rpadukoB (YHKUME IS peIEHHUs ypaBHEHHUH.
[ToBTOpEHHE OCHOBHBIX IPHEMOB PELICHHS CHCTEM.

Pemenne ypaBHEHHI ¢ MPHMEHEHHEM BCEX MPUEMOB (PasloKEHHA Ha
MHOYXHTE/IH, BBEJCHUS HOBBIX HEW3BECTHBIX, IOJCTAHOBKH, IPaduyuecKoro
METO0/1a).

Pernenue CHCTeM YpaBHEHHH ¢ MPUMEHEHHEM Pa3IIHEIX COCO0OB.
O3nakoMieHne ¢  OOmMMHM  BOTIPOCAMH  DEIICHHS  HEPABEHCTB M
HCIOIB30BaHUE CBOMCTB M rpaduKoB QyHKIUHA PU peIlieHNH HEPABEHCTB.
Perienye HEpPAaBEHCTB H CUCTEM HEPABEHCTB C NMPUMEHEHHMEM pPasjIivHBIX
c1oco0oB.

[IpuMeHeHue MaTeMaTAYeCKUX METONOB JUis PpeIIeHHs COIEepKaTeIbHBIX
3a7au M3 pasIuuHBIX OOnmacTell HAyKHM M TpaKTHKH. MHTepnperHpoBaHHe
pe3yJIbTATOB C YYETOM PEaIbHbIX OTPaHHYCHUH

3JEMEHTHBI KOMBUHATOPUKH, TEOPHUH BEPOSITHOCTEM M CTATUCTUKHU

OcHOBHBIE NOHATHHA
KOMOMHATOPHKH

M3yuenwe mpaBuia KOMOWHATOPMKH W T[PHMEHEHHE TIpH PEIICHUH
KOMOMHATOPHBIX 3a7a4.

Pemenne KOMOMHATOPHBIX 3alad MeTojoM Iepebopa H TO [paBHITy
YMHOKEHHUSA,

O3HakoMJIGHHE  C  TOHATHSIMH KOMOMHATOPUKH: pa3MelleHHAMH,
COYETAHMAMH, [IEPECTAHOBKAMU B (POPMYJIaMU [T HX BBHIYUCIICHHS.
OfbsicHEHWE H TNpHUMEHeHHe (GOPMYJ [UIl BBIYMCIIEHUS pa3MELICHUH,
[EePEeCTAHOBOK M COMETAHUH IIPH PEIICHUH 3aa9.

Oznakomienue ¢ omaomoM HeroToHa U TpeyronbHuKoM Ilackas.

Peienye MpakTUYeCKHX 3aga4¥ C HCIOJb30BAHHEM IIOHSTHHA W TIpaBUII
KOMOMHATOPUKU

/1eMEHThI TEOPUH

H3}"‘ICHH€ KJIACCHYECKOTro ONpeac/ICHUA BEPOATHOCTH, CBOMCTB BEPOATHOCTH,

BEepPOSITHOCTEH TEOPEMBI O CYyMME BEPOATHOCTEH.

PaccMOTpeHHe NpPHMEpOB BBIYMCIEHHMs BepoATHOCTEH. Pelnenne 3ajzad Ha

BBIYHC/ICHHE BEPOSATHOCTEH COOBITHH
[IpeacraBaenne O3HakoMJICHHE ¢  IPEJACTABJICHMEM  YHCJIOBBIX  JaHHBIX W HX
AaHHBIX  (TabJHIBI, | XApAaKTePUCTHKAMHU.
AUArpaMmbl, Peumienre TNpakTH4eCKMX 3agady  Ha  oOpabOTKy 4YMCIIOBBIX — JaHHBIX,
rpapukn) BBIYHCIICHHUE UX XAPAKTEPUCTHK

TEOMETPHUSI

Ipsvbie 1 m1ockocTH | PopMyIHpOBKa u [IPUBEJICHHE J0Ka3aTeIbCTB NPH3HAKOB

B TIPOCTPAHCTBE

B3aMMHOIOPACIIONOKEHHsT MpPAMBIX M TUlockocTed. PacnosHasanwe Ha
yepTeXkax ¥ MOJEISIX PasIMUHBIX CIy4aeB B3aHMHOTO PAcIIONIOKEHUS IIPAMBIX
U ITOCKOCTEH, apryMEHTUPOBAHHE CBOMX CYIKICHHH.

@opMyIHpPOBAHAE ONpEJEICHHN, NPU3HAKOB M CBOMCTB MapajIe/bHBIX H
[epIeHIAKY/ISPHBIX [LIOCKOCTEH, ABYTPaHHBIX U JIMHEHHBIX YTIIOB.
BrImonHeRne MOCTPOCHUS YITIOB MEXKAY NpPAMBIMEH, MNPSIMOH M ILIOCKOCTEIO,
MENTY TUIOCKOCTAMM 110 OTTHCAHUIO U PAcIlO3HABAHUE WX HA MOJCTAX.
[lpuMeHeHUE MPU3HAKOB W CBOMCTB PACIOIOKEHUS NPAMBIX U IUIOCKOCTEH
NpH pEelIeHHH 3a1a4.

NzobpakeHue Ha  pHCYHKaX ¥ KOHCTpDYHpPOBaHWE HA  MOJENAX
HepNEHANKYISIPOB ¥ HAKJIOHHBIX K TUIOCKOCTH, MIPAMBIX, MapayljIesIbHBIX
IIOCKOCTEH, YTJIOB MEXIY MNpsSMOM M [UIOCKOCTBIO M 0DOCHOBaHHWE
MOCTPOCHHUA.

Pemenye 3ajad Ha BBMUCICHHE FeOMETpHYECKUX BenuunH., OnucbhIBaHHE
paccTOsHUSL OT TOYKH JIO TJIOCKOCTH, OT TIPAMOM A0 IUIOCKOCTH, MEXIY
IUTOCKOCTAMH, MEXK/TY CKPEIIHBAOIUMHUCA [IPAMBIMA,MEMKIY MPOU3BOJIbHBIMH
(burypamu B IpOCTPAHCTBE.
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@opMyIMPOBAHHE M JOKA3BIBAHUE OCHOBHBIX TEOPEM O PACCTONHUAX (Teopem
CYLECTBOBAHHSI, CBOMCTBA).

M3o6paxenne Ha YepTexkax M MOJENIX PAcCTOSHHUS H 0DOCHOBAHHE CBOUX
cyxknenui. OnpeieneHHe W BBMHCICHHE DPAacCTOAHMH B TPOCTPAHCTBE.
[Mpumenenue GOPMYII H TEOPEM ILUIAHUMETPHHU JUIS PEIIEHHS 3a/1at.
O3HakOMIIEHHE C TIOHATHEM [apajuleJbHOTO TPOEKTUPOBAHMA W €ro
cBoficTBaMi. DopMyiuposanue meopemvl 0  NIOWAOU OpPMO2OHATBHOU
NpoeKYU’ MHO20Y20bHUKA.

IIpumMenenne Teopur Uis 0G0CHOBAHMUS TIOCTPOCHUN H BBIYMCIIEHHH.
ApPryMeHTHPOBaHME CBOMX CYXKIEHHH O B3aHMHOM  PAaCIOTOKCHUH
IPOCTPAHCTBEHHBIX QHUIYD

MHoOTOrpaHHHKH

Onucasye M  XapaKTEPUCTHKA Pa3MYHbIX BHAOB  MHOIOIPaHHUKOB,
rnepedYncieHie X 3IEMEHTOB ¥ CBOUCTB,

U306pakeHne  MHOTOTPAHHMKOB W BBIOJHEHHWE  NOCTPOCHHA  Ha
H300paXKeHNsAX U MOIENIX MHOTOTPAHHUKOB.

BhuMcAEHHE JIUHEMHBIX 3JEMEHTOB H YIJIOB B [POCTPAHCTBEHHBIX
KOH(DUIYpaIHsX, apryMEHTHPOBAHHE CBOUX CYXKICHHH.

XapakTtepucTnka W H300paXKeHHe CEUCHUS, pA36epmKU MHOCOCPAHHUKOE,
BBEIYMC/ICHHE TUTOLIA e MOBEPXHOCTEH.

[MocTpoeHue MpocTeiunx ceveHudt Kyba, mpusmel, nupamusl. lpumenenne
(akTOB U CBEACHHH U3 TJITAHUMETPHH.

O3HAKOMJIGHHE C BMJaMH CHMMETPUH B IpOCTpaHCTBE, (OpMyYJIHpOBaHUE
onpeneneHnii ¥ CBOWCTB. XapakTepuUCTHKa CHMMETPHH TeJ BpAICHUL H
MHOTOTPaHHUKOB,

[puMeHeHHEe CBOWCTB CHMMETPHUH [IPH PEIICHUH 327134,

WUcnonp3oBaHde  MPHOOPETEHHBIX  3HAHMH  UIs  HCCICNOBAHHA M
MOIETTHPOBAHUS HECIOKHBIX 3a/1a4d.

U300pakeHHe OCHOBHBIX MHOrOTPaHHMKOB H BBINOJHEHHEC PUCYHKOB IO
YCIOBHUAM 3a1a4

Tes1a ¥ IOBEPXHOCTH
BpalieHHd

O3HaKOMJICHHE C BHIaMM TeJl BpauleHus, GOpMyIHpOBaHHE HX ONpeNe/IeHUH
1 CBOICTB.

dopMyIMpOBaHUE TEOPEM O CEYEHMH Iapa MNJIOCKOCTBIO M IIOCKOCTH,
KacatenpHOH K chepe.

XapakTepucTuKa 0 H300pakeHue Tl BPALICHUS, UX Pa3BEPTKH, CEHCHHMA.
Pemenue 3amad Ha IOCTPOEHHE CEYEHHH, BBIYHCIICHHE [JIUH, paccTosiHuH,
yrIoB, muoinajael, [IpoBeieHHe JOKa3aTeNbHbIX PACCYKACHUH NPH PEIICHUH
3agad.

[IpuMeHeHHe CBOMCTB CMMMETPHH NPH PEIICHUM 3ajad Ha Tejia BpallleHHs,
KoMOHHAITHIO TEN.

H306paxkeHne OCHOBHBIX KPYTIJIBIX TE€Nl M BBIMOJHEHHUE PUCYHKA 0 YCJIOBHIO
3aJ1auu

HU3mepenns
reoMeTpHH

O3HaKOMJIEHHE ¢ NOHSTHAMH IIOIIAIA U 00beMa, aKCHOMAaMU | CBOMCTBAMH.
Pernenre 3aa4d Ha BBIYMC/IEHUE IIOIANEH MIOCKUX QHUryp ¢ NPHMEHEHHEM
COOTBETCTBYIOLIUX (hOpMyH U (PAKTOB U3 MIIAHUMETPHH.

U3ydeHne TeopeM O BBIYUCICHHH 00BEMOB IIPOCTPAHCTBEHHEIX T, PEIIEHHE
3a]a4 Ha MpUMeHeHne HOpMYJT BEIMUCICHHS 00BEMOB,

WUsyuenne  Gopmyl JUIs  BBIYHCIEHHs  IUIOManedl  [MOBEPXHOCTEH
MHOTOTPaHHUKOB W TEJl BPallleHHS.

O3HAKOMJIEHHE ¢ METOIOM BBIYHCIICHHUS IUIOIAIN TOBEPXHOCTH CHEpBL.
PereHue 3a7a4 Ha BBIMUC/ICHHE TIIOIIA/IEH TOBEPXHOCTH MPOCTPAHCTBEHHEIX
TEN
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Koopaunatel
BEKTOPbI

O3HaKoOMIEeHHE ¢ MOHATHEM BeKTOpa., M3ydeHue J€KapTOBOH CHCTEMBI
KOOP/MHAT B POCTPAHCTBE, [IOCTPOEHHE M0 3alaHHBIM KOOpIMHATaM TOYeK U
IUTOCKOCTEH, HAXOXKIEHHEe KOOPIHHAT TOYEK.

HaxoxueHHe ypaBHEHHH OKpY)KHOCTH, cdepbl, miuockocTd. Bbruumciaenue
pPACCTOSTHUIA MEXTY TOHUKaMH.

Wsydenne CBOWCTB BEKTOPHBIX BENTMYMH, IPABHJ Pa3NOKEHUS BEKTOPOB B
TPEXMEpPHOM [POCTPAHCTBE, MPaBHJI HAXOKICHUS KOOPIWHAT BEKTOpa B
NPOCTPAHCTBE, [PAaBHIl IeHCTBHMN ¢ BEKTOpaMH, 331laHHBIMU KOOPJAHHATAMH.
[IpuMeHeHue TEOPHH NIPH PELIEHHH 3a/1a4 Ha JEHCTBUS C BEKTOPAMH.
W3ydyeHne CKaIAPHOTO TPOHM3BEAEHUs BEKTOPOB, BEKTOPHOIO YPaBHEHHSA
npsMoii 1 ockocTd. [IpUMeHeH e TEOPHH TIPK PEIIEHAH 33714 Ha JCHCTBHA
C BEKTOPAMHM, KOOPAMHATHBIA METO/, NPHMEHEHHE BEKTOPOB /U1 BEMHUCIICHAS
BEJTAYUH YTJIOB U PACCTOSHHM.

O3HAKOMIJIEHHE € JOKa3aTeJIbCTBAMH TEOPEM CTEPEOMETPHH O B3aHMHOM
pACIIOJIOKEHHH MPSAMBIX W IIITOCKOCTEN ¢ UCTI0JIb30BAHHEM BEKTOPOB
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4. YCJIOBMS PEAJIU3AIIMM YYEBHON JUCIUILIHUHBI

4.1. MaTepHabHO-TeXHHYeCKoe obecniedenne
Jlnst peanu3alluy MPOTPaMMbl y4eOHOH AMCHHIIMHBI «MaTeMaTikay MpeAyCMOTPEHBI

CIIEAYIONIHNE CIIELHAIbHBIE [TOMEIICHUS

Kabuner «MaTeMaTUKH), OCHAIIEHHBIH o00pya0OBaHMEM: HAarJIAJIHbIMHA NOCOOHAMHU,
5KPaHHO-3BYKOBBIMH ocoOHAMH, HHDOPMALMOHHO-KOMMYHUKAI[MOHHBIMU CpeIcCTBaMHU,;
TEXHUYECKUMH CPEICTBAMH OOYYCHHUs: MArHMTHO-MEJIOBOW JOCKOH, MYIbTHMEINANPOCKTOPOM,
HOYTOYKOM, BBIXOIOM B HHTEPHET.

4.2. YueGHo-MeTOAHYeCKoe H HH(pOpMALHOHHOE ofecneueHHe
4.2.1. Kuuroofecne4eHHOCTH

HanmeHnoBaHHe TUTepaTyphbl: aBTOP, Ha3BaHKE, BUI lNox ] KonuuecTso Haanvme B
W3IaHKA, H31ATETbCTBO u3jlaHus IK3EMILIAPOB EKTPOHHOM
H3aHuil B Gubmnorexe Bnl'y

6ubnmuorexke Bnl'Y B
COOTBETCTBHE C
dIroc COO

OcHoBHas nTuTEpaTypa

Anrebpa u Havana MaTemMaTudeckoro ananusa: 10 - 11
knacesl © yueOHUK ans obuieodpasoBaTelbHbIX
opranmsalyii : 6a3osbiit 1 yrny6nénnsiii yposrn / 111 2017 50
A. Anumos [u 1p.] .- 4-e u3n, — M.: Tlpoceeluenue,
463 c. [SBN 978-5-09-045929-7.

Teomerpus: 10 - 11 knaccet ; yqeOHHK A
obmeo0pa3zoBaTebHBIX OpraHu3auunii : 6a30BbIi H

yrny6nénnsiit yposun / JI. C. Atanacsn [u np.] —4-e 2017 50
m3a. — M.: TTpocsentenue, 255 c. ISBN 978-5-09-
046610-3.

JomnonruTenbHas JUTEpaTypa
MopakoBuH, AT. Anrebpa H HAgana
mareMaTuueckoro anamusa: 10 - 11 knacesl @ B2 4./ A, 2012 49

I'. Mopakosud .- 13-e u31., cTep. - M.: MBemosyHa, 4.
1: Vue6Huk. - 400 c. [SBN 978-5-346-01992-3.
MopakoBHH, AT. Anrebpa " Hadana
MaremMaTHdeckoro ananmsa: 10 - 11 knaces! ;B 249,/ A,
I'. Mopakosud .- 13- u3n., ctep. - M.: Muemoswna, 4.
2; 3anagnnk.- 271 c. ISBN 978-5-346-01992-3.
IMoropenos, A.B. 'eometpus : 10 - 11 knaccs!
yueGHuK 15 061eobpa3oBaTe/bHBIX OpraHU3aLui |
6azopbiii u npodunsHbIi yposau / A. B. Tloropenos .- 2014 50
13-e u3n. — M.; [pocsemenne, 175 c. ISBN 978-5-09-
032026-9.

2012 48

4.2.2. llepuoanveckue W3Ianusi

4.2.3. UuTtepHeT-pecypebl
1. ®deepanbHOro HeHTpa MHGOPMAIHOHHO-00pa3oBaTeIbHBIX pecypeos - URL:
http://feior.edu.ru/
2. ®enepanbHoe XpaHwHAIEe EquHON KOMIEKIHH THPPOBLIX 00pa3oBaTe/IbHBIX PECYPCOB - URL:
http://school-collection.edu.ru/
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI

NCIHILIMHBI

PesyabTaTel 00y4eHns

MeToabl OIEHKH

CryaeHT HAY4YHTCH:

DnemerHmbl Meopul MHONCECME U MAMEMAMUYECKOU 102UKU

- OnepupoBaTh HOHATHSAMM: KOHEYHOE MHOXKECTBO, OJIEMEHT MHOXKECTBA,

MIOIMHOKECTBO, IepeceueHne U OObeMHEHHEe MHOMXECTB, YHCIIOBBIE MHOMKECTBA HA

KOODJMHATHOM [NpPAMON, OTPE30K, WHTEPBal, MOJYMHTEPBAl, IMPOMEKYTOK C

BBIKOJIOTOM TOYKOH, rpaduyeckoe TNpeICTaBIeHNEe MHOKECTB Ha KOOPAMHATHOMH

IJIOCKOCTH;

- ONepHpOBATh MOHATHAMH: YTBEPHKICHHE, OTPHUIAHHWE YTBEPIKICHUS, MCTUHHBIC M

JTOKHBIE YTBEPKACHUS, IPUYHUHA, CEeICTBHE, YACTHBIN Cilydyai 00Iero yTBepxkIeHus,

KOHTpIpPUMED;

- IPOBEPATH IPUHA/ITEAKHOCTD IMEMEHTA MHOXKECTBY;

- HaxXOUTh MepecedeHre U o0beMHEHME MHOKECTB, B TOM YHCIIE NMPEACTaB/ICHHBIX

rpaduyecKy Ha YHCI0BOH NPAMON M HA KOOPJHHATHOM IJIOCKOCTH;

- NpPOBOAWTHL JOKa3aTelbHble pacCyXJAeHHs Juid ODOCHOBaHHA HCTHHHOCTH

YTBEPIKIACHUHA.

Hucia u uipadicerus

- CBOGO/IHO ONEPUPOBATH MOHATHAMHE: [[EI0€ YHCIT0, AETUMOCTh YHCET, 0ObIKHOBEHHAS

npobb, jgecaATHYHAs APo0b, PAlHOHAIBHOE YMCIIO, NPHONMKEHHOE 3HAYCHHE 4MCIa,

4acTh, A0S, OTHOIICHHE, TPOLEHT, MOBBIIEHHE W MOHWKEHHE HA 33aJaHHOE YHCIIO

MPOLEHTOB, MacITad;

- TIPUBO/IATH MTPUMEPBI YHCEN C 3aJaHHBIMHA CBOHCTBAMH JCJTMMOCTH;

- ONepUpoBaTh MOHATHAMH: JOrapudM 4YMCIa, TPUTOHOMETpHUYECKas OKPYKHOCT,

paguaHHas W TpaayCHas Mepa YyIJa, BEIWYMHA YIJIA, 3aJaHHOTO TOYKOH Ha

TPUTOHOMETPUYECKONH OKPYXKHOCTH, CHHYC, KOCHHYC, TAHT'€HC W KOTAHICHC YTIJIOB,

HMCHOIIHX ITPOU3BOJIEHYIO BEJIHYHWHY, YHC/1a €H,

- BBITIOJIHATL apuMeTHYEeCKUe JIeHCTBHA, codyeTas YCTHhIE M NMUChMEHHBIC PUEMBI,

IPUMEHSISI TPU HEOOX0AMMOCTH BBIMHC/IMTE/IBHBIE YCTPOMCTBA;

- HaXOAWThL 3HAYEHWS KOpPHS HATYpalbHOM CTENEHH, CTENEHH C pandOHAIbHBIM

rokasareneM, Jorapuma, HCIONB3Yys MpH HEOOXOIMMOCTH BBIYUCIUTENILHBIE

YCTPOMCTBA,;

- MOJIL30BATLCS OLEHKOH M MPUKUJIKOH ITPH MPAKTUUECKUX pacyeTax;

- NPOBOJMTH MO W3BeCTHBIM (OpMyTaM M TpaBHIaM IpeoOpa3oBaHUs OyKBEHHBIX

BBIPAKEHHM, BKIIOYAIONIHX CTENEHH, KOPHH, JIOrapu()Mbl U TPUIOHOMETPHYECKHE
YHKLHHA,

- HAaxXoJIWTh 3HAYEHHUS UYHCIOBBIX W OYyKBEHHBIX BLIDAKEHUH, OCYIIECTBIIAA

HeoOX0UMBIe MTOJICTAHOBKY U peoOpa3oBaHus;

- n300pakaTh CXEMaTHYECKH YTOJl, BEJIMYHHA KOTOPOTO BBIPAXKEHA B Ipajycax Wiu

paguaHax;

- HCITONB30BaATH INPH peIleHHH 334ad TabIM4YHBIE 3HAYCHHSA TPHUTOHOMETPHYECKUX

(GYHKIHHR YTIIOB;

- BBINOJIHATH [IEPEBOJ] BEIMYHHBI YTJIa H3 pajMaHHONl MEpPBI B TPaJyCHYIO H 00paTHO.

Vpasuenus u nepasencmeq

- Pemars pauuoHaIbHBIE, IOKa3aTelbHBIE M Jorapu(MuyYecKue YpaBHEHHS W

HEpPABEHCTBA, MpOCTEeHIINe HppalMOHAIbHBIE W TPUTOHOMETPHYCCKHE YPABHEHHA,

HEPAaBCHCTBA W UX CHCTEMBI;

- HMCIIOJIB30BAaTh METOMBI PELICHHs YPaBHCHHWH: IpHBEIEHHE K BHAY 'NPOU3BEICHHE

paBHO Hy/II0" MK "YacTHOE PaBHO HYNIO', 3aMeHa NePEMEHHBIX;

- HCTTOJIB30BaTh METO/1 MHTEPBAIOB IS PELIEHUS HEPABEHCTB;

- WCIOJIB30BaTh rpadMyecKHid MeToH Uil NPHOJMKEHHOTO pPEIIeHHs YPaBHCHHH H

CamocmoameibH
ble

U KOHMPOabHbLE
pabompi,
UHOUBUOYATBHDIE

3a0aHUA.

Ox3ameH,
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HEepaBEHCTB;
- wu3obpakarh Ha TPUTOHOMETPHYECKOH OKPYKHOCTH MHOXKECTBO PpEIICHUH
MPOCTEHIIUX TPUTOHOMETPHYECKHX YPABHEHNH W HEPABEHCTB;

- BBINOJIHATL OTOOP KOpHEH YpaBHEHWH WM pelleHHi HEpPaBEHCTB B COOTBETCTBHH C
JIOTIOJIHATEIEHBIMH YCJIOBUSIMH U OPaHWYEHUASMH.

Dyurxyuu

- OnepupoBaTh MOHATUSAMHU: 3aBHCHMOCTE BeNM4HMH, (yHKLHMA, apryMeHT W 3Ha4YeHHE
GyHKIMH, 06nacTb oOnpejeseHHs M MHOXECTBO 3Ha4eHHH QyHKOMH, rpadux
3aBHCHMOCTH, rpaduk (GyHKUUH, HYTH QYHKUUH, MPOMEXKYTKA 3HAKOMNOCTOAHCTBA,
BO3pacTaHWe Ha YUC/IOBOM IPOMEXYTKE, YOBIBAHWE HA YHUCIOBOM I[POMENKYTKE,
naubonblliee W HaUMEHbIIee 3HAYeHHEe (YHKIHM Ha YHCIOBOM IIPOMEXKYTKE,
nepuoarydeckas QyHKIHS, IepHOl, YeTHAs U HedeTHas QYHKIWH;

- OTEepUpOBaThL NMOHATHAMHU: NpsiMas W oOpaTHas [PONOPLMOHAIIBHOCTL, ITHHEHHAd,
KBaJpaTH4Had, JorapuMuyeckas U nokaszareiabHas (QYHKIHH, TPUTOHOMETPHYECKHE
byHKIMH;

- ONpeaensaTh 3Ha4YeHHe (yHKIUHN MO 3HAYEHHUIO apryMeHTa IPH Pa3/IMYHbIX crocobax
3afaHus QyHKIUY,

- CTPOUTE rpad@HUKH U3YUEeHHBIX QYHKITHE;

- ONHUCBIBaTh MO rpaduky W B NpocTeHuIMX ciydasx 1o (GopMmyse MOBEACHHE H
cBoicTBa (PyHKIHMH, HaXoquTh N0 rpaduky QyHKUHU HauOOJIbIIME M HAUMEHBILHE
3HAYCHHUS,

- CTpOUTh 3CKH3 rpaduxa (QYHKUHH, YIOBIETBOPAIOUIEH NpUBEIeHHOMY Habopy
yCcIoBHI (MTPOMEXKYTKH BO3pacTaHMs/yObIBaHWs, 3HAUYeHHe (YHKUMM B 3aaHHOH
TOYKE, TOYKH IKCTPEMYMOB, ACHMIITOTbI, HYJTd GYHKIMHA U T.11.);

- pemaTh ypaBHEHWs, MPOCTEHINHEe CHCTEMBbl YPaBHEHWH, HCIONb3Ys CBOMCTBA
byHKIUA U X rpadHKoB.

DnemMeHmpl MamemMamu4ecko2o anaiuza

- OnepupoBath MOHATHAMMU: IPOU3BOJHAS (DYHKIMM B TOUKE, KacaTelbHas K rpaduxy
byHkuM, npou3BoaHas GyHKIMHM;

- BBIYHCIATH MPOM3BOJHYK) OJHOWIEHA, MHOTOYICHA, KBaApaTHOrO KOpHA,
[POU3BOIHYIO CYMMBbI (DYHKIIHIA;

- BBIYHCJATH MPOMU3BOJAHBIC TEMEHTapHbIX (QYHKIUH ¥ MX KOMOMHALHH, HCHOIb3Ys
CIpaBOYHbIE MaTepHAaIIbI;

- HCClIeNoBaTh B HOpocTeHInux ciaydasx GYHKIHA Ha MOHOTOHHOCTb, HaXOIHTh
HauOO/IbIIMEe U HAMMEHBIINE 3HAYeHUS (PYHKUMH, CTPOUTH rpadMKH MHOTOWICHOB H
NPOCTEHIINX PAMOHATBHBIX (YHKIIMH ¢ HCIIOIb30BaHMEM arlapaTa MaTEMaTHIECKOTO
aHaJIn3a.

Cmamucmuxa u meopus 6eposmuocmen, 102UKa U KOMOUHAMOPUKA.

- VimMeTh mpejcTaBieHHe O JUCKPETHBIX M HENPEPBLIBHBIX CIYYalHBIX BEJIHYMHAX U
pacnpeaeeHusX, O He3aBUCHMOCTH CIYYalHBIX BEJTUYHH;

- MUMETh MpPEeJCTaBJIeHHE O MaTeMaTU4YeCKOM OXHIAHHH H JUCIEPCHH CAy4alHBIX
BEJIMYMH;

- MMETh MpPEJCTABICHHE O HOPMAIBHOM DACHpPEACICHHH H IPUMEpax HOPMAJbHO
pacrpe/ieJICHHbIX CITyYalHbIX BEITHYHH;

- TIOHMMAaTb CYTh 3aKkoHa OOJbLIMX YHCEN W BBIOOPOYHONO METOJa H3MEpEHHS
BEPOSITHOCTEH

- WMETh MpeJCTaBleHHe 00 YCIOBHOH BEPOSITHOCTH W O [IOJHOW BEPOATHOCTH,
[PUMEHSTH UX B PELICHUH 33/1a4;

- UMETH NPEJCTaBICHAE O BaXKHBIX YAaCTHBIX BHJAX paclpeieleHuil U MPUMEHATEL HX B
peIleHrH 3a/1a4;

- UMETh MPEACTABICHUE O KOPPENALNUH CITY4allHbIX BEJTWYHH, O JIMHEHHOH perpeccuu.
Texcmogbie 3a0aqu
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- Pemath 3a1auy pa3HbIX THIIOB, B TOM YHCIIE 3344 [OBBIICHHON TPYAHOCTH;

- BbIOMpaTh ONTHMAIBHBIH METOJl pPENICHHs 38/1a4d, paccMaTpuBas paslHIHBIC
METO/IbI;

- CTPOUTH MOJIENb PEUICHHs 3a/1a4H, [IPOBOMAUTH J0KA3aTENbHBIE PACCyKACHUS,

- pemarh 3amauu, tpefyolue nepefopa BapMaHTOB, NMPOBEPKH YCIOBHH, BEIOOpA
ONTHUMAJIBHOTO Pe3yIbTaTd;

- aHaIM3UpOBaTh M MHTEPIPETHUPOBATH pE3yNbTaTbl B KOHTEKCTE YCIOBHA 3a1a4u,
BBIOMPATE PELICHHS, He IPOTUBOPEYAIIIHe KOHTEKCTY,

- TEpeBOAMTh TpPH PEUICHHM 3aja4u UH(POpPMAlMIO U3 OJHOH (opMbI B APYryIo,
UCIIONB3YS TIPU HEOOXOAMMOCTH CXEMBI, TaONMUIIb], IPadHKH, JHarpamMmbl.

TI'eomempust

- OnepupoBarh TMOHATHSAMHK: TOYKa, MpsAMas, IUIOCKOCTH B  IPOCTPAHCTBE,
NapauielIbHOCTh U TIEPHEHAUKYISPHOCTE PSAMBIX H ITOCKOCTEH;

- IPUMEHATH [UISl PENICHNUS 3a/1a4 reoMeTpHYecKue GaKThl, €ClIH yCJI0BUS TIPUMEHEHHUS!
3allaHel B SBHOH QopMe;

- pewarth 3aJauM Ha HAXOKJIECHWE TEOMETPUYECKMX BEIMYMH 10 ofpasuam MM
alropuTMaM;

- nenath (BIHOCHBIE) IIIOCKHE YEPTEKU U3 PUCYHKOB OOBEMHBIX (QHUTYD, B TOM YHCIE
PHCOBATH BHJL CBEPXY, COOKY, CTPOMTH CEYEHHUSI MHOTOI PAHHUKOB;

- W3BIIEKATh, HHTEPIPETUPOBATE H MPeoOpPa30BbIBATE HHOPMALIUIO O FEOMETPHIECKHX
¢durypax, npeCTaBIeHHYIO Ha YEPTEKaX,

- [PUMEHATH TreoMeTpuueckue (akTel Ui pEIIeHds 3aja4, B TOM 4HCIe
NpearnoNararoiiiX HECKOJIBKO 1ar0B PEeLICHH,

- OIIMCBIBATE B3aHMHOE PacIloIOKEHHE IPSIMBIX U IIIIOCKOCTEH B MPOCTPAHCTBE;

- hopMyTHpPOBATH CBOMCTBA U TIPU3HAKH (HTYD;

- I0Ka3bIBaTh F€OMETPUYECKHE YTBEPHKICHHMS

- BIAQNeTh CTAHJAPTHOM KraccuuKanMed NpOCTPaHCTBEHHBIX (GUIYp (MHPAMHIIBI,
NIPU3MBI, TTapaJIeNenHIeIbl);

- HaXO0UTh 00BEMbI U TUTOMIATH MTOBEPXHOCTEH IeOMETPHYECKHX TEN ¢ TIPUMEHEHHEM
dhopmyn,

- BBIYMCJIATH PACCTOSHUS M YIUIBL B IPOCTPAHCTBE.

Bexmopul u koopournamul 6 NpOCMpAHcmee

- OnepupoBarhk NOHATUAMH JEKAPTOBEI KOOPAMHATEL B IIPOCTPAHCTBE, BEKTOP, MOJYIIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yol MEXKIY BEKTOpaMH,
CKaJIIPHOE IIPOU3BEIEHHE BEKTOPOB, KO/UIMHEAPHBIE BEKTOPHI;

- HaXOAWTH PAacCTOSIHHE MEXKIY IBYMsA TOYKAMH, CYMMY BEKTOPOB W IPOH3BEJICHHE
BEKTOPA Ha YHCJI0, YTOJI MEKIY BEKTOpPAMH, CKAJIAPHOE IPOM3BEICHUE, PACKIIa/IbIBATE
BEKTOp IO ABYM HEKOJUIMHEAPHLIM BEKTOpaM;

- 33/1aBaTh [LUIOCKOCTh YPABHEHUEM B JICKapTOBOW CHCTEME KOOPIHHAT;

- pemiaTh MPOCTERIINE 34124l BBEIEHUEM BEKTOPHOIo baszuca.

Hemopus mamemamuru

- [IpencraBnaTe BKNIAJ] BBLIAIOUIMXCH MAaTEMaTHKOB B Pa3BUTHE MATEMAaTHKH W HHBIX
Hay4dHbIX obiacTel;

- MOHUMATH POJIb MAaTEMaTUKH B pa3BuTHH Poccuu.

Memoodwvr mamemamuru

- Wcnonb3oBartk OCHOBHBIE METOJIBI JIOKA3aTe/ILCTBA, [POBOAUTHL [0KA3aTENLCTBO H
BBITIOJIHATE ONPOBEPKEHHE,;

- IPUMEHATH OCHOBHBIE METOJIbI PEIIECHUS MaTEMaTHIECKHX 3a/1a4;

- Ha OCHOBE MaTEMaTHYeCKUX 3aKOHOMEPHOCTEH B NIPUPOJIE XapaKTEpPH30BaTh KPacoTy
M COBEPIIEHCTBO OKPYIKAIOILETo MUPA U MIPOU3BEIEHUIN HCKYCCTBA;

-  TpAMEHSATbH  OpocTedlie  MporpaMMHBIE  CpeACTBA M 3IEKTPOHHO-
KOMMYHHKALHOHHEBIE
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