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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/.07 MateMaTHKa

| e

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnoit mucuurumael OVYJ[.07 Marematika SBISETCS YacThIO TPOTPAMMEI
MOATOTOBKM CIIEIIMAIIMCTOB cpeAaHero 3BeHa B coorBerctBuU ¢ DPI'OC "denepanpHblil
TOCY/IapCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT CPEIHETO MPOPECCHOHAIBHOTO 00pa30BaHUs 110
crenuansroct 38.02.01 DKOHOMUMKA U BYXTAJITEPCKUU VUET (ITO OTPACIIAM)
(mpuka3 MunoOpHayku Poccun ot 24.06.2024 1. Ne 437)"

OO6meoOpa3oBaTenpHast AUCHUIUIMHA «MaTeMaTuka» SBISETCS 00A3aTENBHON  YacThIO
00meo0Opa3oBaTebHOTO IHKIA 00pa3oBaTeNbHOM MporpaMMbl 1o crernuansHOocTH 38.02.01
DKOHOMHKA U OyXTalTEepPCKUN ydeT.

ConeprxaHue mporpaMmbl 001eo0pa3oBaTeIbHON TUCITUILUTUHEI «MatemMaTruka» HalpaBlIeHO Ha
JOCTYDKEHHUE PEe3yIbTaToB ee n3ydeHus B coorBeTcTBUH ¢ TpeboBanusamu @I'OC COO ¢ ygerom
npodeccronanbroi HanpasineHHocTH @I'OC CIIO.

1.2. Mecto yueOHOIi IMCHUIJINHBI B CTPYKTYpe NPOrpaMMbl MOATOTOBKH CHEIHATHCTOB
CpeIHero 3BeHa.

Vuebnas mucnummHa OVY][.07 Maremarnka Bxogut B mukia  OOmeoOpazoBaTenbHON
MOATOTOBKH.

1.3. Hean u 3agaun — TpeGOBaHUSA K Pe3yJIbTATAM OCBOCHHMS YUeOHOH AU CHHIIHHBI.

- obecrieueHne Cc(OPMHUPOBAHHOCTH TIPE/ICTABICHUH O CONHUANBHBIX, KYJIBTYpHBIX U
HUCTOPHYECKHUX (DAaKTOpax CTAHOBJICHUS MaTEMAaTUKH;

- obecrieueHue cHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMUYECKOTO M MAaTeMaTHIECKOTO
MBIIIIJICHUS;

- obecrieueHne c(HOPMHPOBAHHOCTH YMEHHUH NPHUMEHATh MOIYYECHHBIC 3HAHUS NPH PEIICHUN
Pa3IM4YHBIX 3a]a4;

- ofbecrnieuenre cPOPMHUPOBAHHOCTH MPEACTABICHHH O MareMaThke KaK  YacTH
00IIeYe0BedecKOl KyabTyphl, YHUBEPCATbHOM S3bIKC HAyKH, IO3BOJIIIOLIEM OITHCHIBATH U
U3y4aTh peaslbHbIE IPOLECCh] U SABICHUS.

B pesyabTare ocBoOeHHs Y4eOHON AMCHUILUINHBI CTYIAEHT J0J’KeH 3HATh:

- 0 MareMaTHKe KaK YacTH MHPOBOH KyJIBTypbl M MECTe MareMaTHKd B COBPEMEHHOMN
OUBWIA3AINAH, CTIOCO0aX ONMMCAaHUS SIBICHUI peaTbHOTO MUPA HAa MAaTEMAaTHIECKOM SI3bIKE;

- 0 TUTOCKHX ¥ TIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTypax, HX OCHOBHBIX CBOICTBAX;

- 0 MaTeMaTHYeCKHUX IOHATHAX KaK BAXHEWIINX MaTEeMaTHYECKUX MOAETSX, MO3BOJSIOMIMX
OIIMCHIBATH M M3yYaTh Pa3HbIC MPOLECCHI U SBICHHS,

- BO3MOXXHOCTH aKCHOMAaTHYECKOTO ITOCTPOCHHUS MaTEMaTHIECKIX TCOPHIA;

- 00 OCHOBHBIX TIOHSITHSX MaTeMaTHIeCKOro aHAJIN3a U UX CBOMCTBAX;

- 0 Tmpomeccax M SBICHHUSX, HMEIOMUX BEPOSTHOCTHBIM XapaKTep, CTATHCTHYECKUX
3aKOHOMEpPHOCTSIX B pPEAalbHOM MHpPE, OCHOBHBIX TOHSTHSX 3JIEMEHTApHOW TEOpUH
BEPOATHOCTEH.

B pe3yabTaTre ocBOeHHA Y4eOHOM AUCHUILINHBI CTYIEHT J0J5KEH YMETh:

- BIIaJeTh METOJAMHM JIOKa3aTeIbCTB, ATOPUTMAMH PEHICHUs 3a/1a4; yMEeHHE (OopMyIHpoBaTh
OTIpeIeIIeHNs], aKCHOMBI U TEOPEMBI, IPUMEHATH HX, TPOBOIUTH JOKA3aTEIIbHBIC PACCYKICHHS B
XOJIe peIIeHUs 3a/1a4;

- OIIEpUPOBATH MOHATHAMU: CTENICHb YHUCIIA, JOTapru(M YNCIIa; yMEHHUE BBITIOTHSITH BEIYHACIICHUE
3HaUYeHUH W TpeoOpa3oBaHMs BBIPAKEHUN CO CTENEHSAMU U JorapupmMaMu, mpeodOpa3oBaHUs
IpOOHO-paMOHAIBHBIX



BBIPAKCHUU;

- BBHIOMpaTh TOAXOAAIUN W3YYEHHBIA METOA /s peIICHWs 3aJaqd, pPacro3HaBaTh
MareMaTtniyeckne (paKkThl U MaTeMaTHYEeCKHE MOIEH B IIPUPOTHBIX M OOIIECTBEHHBIX SIBICHUSIX,
B UCKYCCTBE;

- IPUBOJUTH MPUMEPHI MaTEMaTH4YECKUX OTKPBITUH POCCHHCKON W MHPOBOM MaTeMaTH4eCKOU
HayKHu,

- OIIepUPOBATh MOHATUSIMHU: MHOXECTBO, ITOJJMHOXXECTBO, OIIEPALIUU Ha/I MHOXKECTBAMU;

- WCTIONB30BaTh TEOPETHKO-MHOKECTBEHHBIIN amnmapar sl ONHUCAaHUs PealbHBIX MPOLECCOB U
SIBTICHHI U TIPU PELICHUH 3aJ]a4, B TOM YHCIIe U3 JPYTUX yUYEOHBIX MPEAMETOB;

- OIEepHpOBaTh NOHATHUSAMH: HATypajbHOE YHCIO, IEJI0€ YHCIO, OCTaTOK IO MOJYJIIO,
palMoOHaNbHOE YHCJIO, HWPPAIlMOHAIBHOE UYHCIIO, MHOXECTBA HATypajJbHBIX, MENbIX,
PalMOHAIBHBIX, ACHCTBUTEIBHBIX YUCEIT;

- ACIONB30BaTh MPU3HAKU JEIMMOCTH, HANMEHBIINH OOIIUI eNUTeNlh U HauMEHbIee o0Iee
KpaTHOe, allropuT™M EBKIMIa MpH pelIeHuu 3a1aq; 3HAaKOMCTBO C Pa3IMYHBIMHU O3HIIMOHHBIMHU
CHCTEMaMH CUHCIICHUS;

- OTIEPUPOBATH MOHATHIMHA: KOMIUIEKCHOE YHCJIO, COMPSHKEHHBIE KOMIUIEKCHBIE YHCIIa, MOIYIb
apryMeHT KOMIUIEKCHOTO dHcla, (opma 3amucH KOMIUIEKCHBIX 4YHCeN (reoMeTpHdecKasi,
TPUTOHOMETpPUYECKAs U

anreOpandeckasi);

- MIPOM3BOAUTH apu(PMeTHUECKHEe ACHCTBUS C KOMIUICKCHBIMH YHCIIAMU; MPHBOIUTH TIPUMEPHI
WCTIOJIb30BaHMsI KOMITJICKCHBIX YHCET,

- MOJENMPOBATh peallbHbIe CUTyallUHW Ha $3BIKE MaTEMaTHKW; COCTABISTh BBIPAKEHUS,
ypaBHEHHs, HEPABEHCTBA M WX CHCTEMBl IO YCIOBHIO 33Ja4d, HCCIENOBATh IMOCTPOCHHBIE
MOJIENTH C MCITOIB30BAHUEM

ammapara anreOpbl, MHTEPIPETHPOBATH IONYyYSHHBIH pe3ylbTaT; CTPOUTh MaTeMaTHYECKUE
MOJIENT C TIOMOIINBI0 TEOMETPUYECKHX IOHSITHH W BEIWYHMH, PEIIaTh CBS3aHHBIE C HUMU
MPaKTU9IEeCKHe 3a/1a4H;

- COCTaBIISITh BEPOSTHOCTHYIO MOJETh M MHTEPIPETUPOBATH ITONYYCHHBIN Pe3yJbTaT; pemaTh
NPUKIAJHBIE 3aJadd CPEeACTBAMH MAaTeMaTH4eCKOTO aHaln3a, B TOM YHCIE COIHMAIBHO-
SKOHOMHUYECKOTO M (PH3UYECKOTO XapaKTepa;

- OmepupoBaTh TMOHATHAMHU: palMOHaNbHas (DyHKIHS, TMOKa3aTenbHas (DYHKIHS, CTETICHHAs
dbyskus, norapudmudeckas GyHKIUs, TPUTOHOMETpUYecKue (yHKIUH, 0OpaTHbie (YHKIIHH,
YMEHHME CTPOUTH TpaQUKU H3YYEHHBIX (QYHKIMH, MCIIOIB30BaTh IpadUKH HpU H3YyUYECHUHU
MIPOIECCOB M 3aBHCHUMOCTEW, TIPU PELICHUH 33134 U3 APYTHX y4eOHBIX MpeIMETOB U 3a1ad u3
peabHOM KU3HU;

- BBIpaXKaTh (HOpMyIIaMH 3aBUCUMOCTH MEX/y BEITMIHHAMU;

- ONEpHpOBaTh TOHATHSAMHU: TOXKIECTBO, TOXKIECTBEHHOE TpeoOpa3oBaHHe, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMa ypaBHEHHH M HEPABEHCTB, PABHOCHIBHOCTh YPABHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAIbHBIC, UPPALMOHAIBHBIC, MTOKAa3aTelbHbIe, CTEIEHHbIE, JorapupMUIecKue,
TPUTOHOMETPUIECCKIE YPAaBHEHHS, HEPABEHCTBA U CHCTEMBI,

- pemarh ypaBHEHHUS, HEPAaBEHCTBA M CHCTEMBI C IMOMOIIBIO PA3IUYHBIX IPHEMOB; peEIIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C MMAapaMeTPOM; MPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX
CHCTEMBI JUIS PEIICHHs MaTeMaTH4YecKHX 3a/1ad M 33/a4 M3 PasndHbIX O0NlacTeldl HAayKH W
peanbHON KU3HH;

- cBOOOJHO OmepuUpoBaTh IMOHATHUSAMU: JABIDKCHHE, TMAPAIIICIbHBIA MEPEeHOC, CUMMETpUs Ha
IUTOCKOCTH ¥ B MPOCTPAHCTBE, TIOBOPOT, Mpeodpa3oBaHue MoA00Hs, MOK00HbIe PUTYpBI; YMETh
pacro3HaBaTh paBHbBIE H

noJo0HbIe (QUTYPBI, B TOM YHCIE B MPHUPOIE, UCKYCCTBE, apPXUTEKTYpe; YMETh HCIIOIb30BaTh
TeOMETPUYECKUE OTHOIICHUS, HAXOAUTh F€OMETPHUCCKUE BEIWYHHBI (JUTHHA, YTOJ, TUIOIMIAMIb,
00beM) MpH pelIeHUH 331349 U3

JIpYTUX Y4eOHBIX IPEIMETOB U U3 peanbHOM KU3HU;

- ONEepUpOBaTh MOHATHAMHU: pallMOHAJIbHBIC, WPpaIlMOHAIbHEIC, [TOKa3aTelIbHBIC, CTEICHHBIC,



norapupMUIecKre, TPUTOHOMETPHYECKUE YPABHEHUS M HEPABEHCTBA, UX CUCTEMBI;

- OIEpUpPOBATh MOHATHSIMH: MHOTOTPAaHHHK, CEYCHUE MHOTOIpaHHHKA, KyO, MapalieNenure],
npu3Ma, nupamMuaa, GUrypa u NoBEpXHOCTh BpAIlleHUs, IIMIIUH/P, KOHYC, map, chepa, ceaeHus
(¢urypsl BpalieHus,

IUTOCKOCTB, Kacaromasicsi c(epbl, NUINHAPA, KOHYyCa, IJION[aJb MOBEPXHOCTH MHPAMHUIBI,
Opu3Mbl, KOHyca, LWIHHIpA, Iwiomams cdepbl, o0beM Kyba, MPsIMOYTOJBHOTO
napa’suieNenume/a, MMpaMu/Ibl, TPU3MEI,

UIMHAPA, KOHYCA, 1Mapa;

- M300pakaTh MHOTOTPAaHHUKH W TIOBEPXHOCTH BPAICHHS, UX CEYEHUS OT PyKH, C TIOMOIIBIO
YEPTEeIKHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh pacllo3HaBaTh CHMMETPHIO B
MIPOCTPAHCTBE;

- pacrio3HaBaTh MPABHIBHBIC MHOTOTPAaHHUKH,

- OIepupoBaTh MOHATHUSMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAWHAT, KOOPAMHATHI TOYKH, BEKTOP,
KOOPAMHATHI BEKTOPAa, CKAISPHOE MPOM3BEICHUE, YIOoJd MEXIy BEKTOpaMH, CyMMa BEKTODPOB,
TIPOU3BE/ICHHE

BEKTOpA Ha YMCJIO; HAXOAUTH C MIOMOIIBIO U3Y4YEeHHBIX (POPMYI KOOPAWHATHI CEPEINHBI OTPE3Ka,
paccTossHuE MEXIy IBYMS TOUYKAMU;

- OIIepUpPOBATh MOHATUSAMU: Tpad, CBA3HBIN Trpad, AepeBo, LUK, rpad Ha TUIOCKOCTH,

- 32/1aBaTh U OMUCHIBATh rpadbl pa3aIHYHBIMU CIIOCOOAMHU;

- HCIIOIB30BAaTh TPpadbl IIPHU PEIICHUH 3a/1a4;

- CBOOOZHO OIIEPHPOBATH MOHATHUSAMHU: COYETAHWE, NMEPECTAHOBKA, YUCIIO COYETAHHH, YUCIIO
nepecTaHoBok; OuHOM HbroTOHa;

- IPUMEHATh KOMOMHATOPHBIE (PAKTBI U PACCYXKACHUS /sl pEIICHUS 3a/1a4;

- HaXOJUTh BEPOSTHOCTH COOBITHIA C UCITOIb30BAaHUEM I'paUUeCKUX METOIOB;

- IPUMEHSTH JUIS PEIICHHUs 3a/1a4 (GOpMyIbl CIOKEHUS U YMHOXKEHHUSI BEPOATHOCTEH, (hopMyITy
TTOJTHOW BEpOSTHOCTH, dopMmyny beprymm, xomOuHaTopHBIE (akThl U (OPMYIBI; ONEHUBATH
BEPOSITHOCTH PEeaTbHBIX

COOBITHIA;

- omepupoBaTh MOHATHUSAMH: CIlydailHas BEJIWYMHA, pAacClpeNelieHue BEpPOSTHOCTEH,
MaTreMaTH4Yeckoe OXXHIaHHe, TUCIIEPCHS W CTaHAapTHOE OTKIIOHEHHE CITyYailHOW BEIHYHHBI,
(GyHKIMM pacrpenelieHus] W IJIOTHOCTH PAaBHOMEPHOTO, MOKAa3aTeIbHOIO W HOPMAalbHOTO
pacrnpeneneHui;

- HCIIOIB30BaTh CBOWCTBA M3YYEHHBIX pPACHpeAeiICHUN Uil PElIeHHs 3anad; 3HAKOMCTBO C
MOHATUSAMU: 3aKOH OOJIBIIMX YHCEIN, METO/IbI BBIOOPOYHBIX MCCIIEIOBAHUM;

- TIPUBOJWTH IPUMEPHI MPOSBICHHUS 3aKOHA OONBIINX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBTICHHSIX;

- c¢BOOOJHO OmMEepUpPOBaTh MOHSATHAMH: IUIOMAAs (GUTYpsI, 00beM (UTYpHI, BEIHYUHA YIIa,
paccTosiHue OT TOYKH JI0 TUIOCKOCTH, PACCTOSHUE MEXKIY TNPSAMBIMH, DPACCTOSIHHE MEXIY
IUIOCKOCTSIMH, TUTOINAAb cQepsl, IUIOMagb IOBEPXHOCTH IHPAMUIbI, IPU3MBI, KOHYCa,
UINHAPA, 00beM Ky0a, MPSMOYTOIBHOTO MapajuleNenunesia, MHPaMy/Ibl, TPU3MbI, TATHH/PA,
KOHYCa, [IIapa; yMEHHE HaXOAUTh OTHOILICHHE 00bEMOB MOZOOHBIX QUTYD;

- OTIIepUPOBATh MOHATHAMU: CITyJaiHbIN OMBIT U CIy4YailHOEe COOBITHE, BEPOATHOCTh CIIy9aifHOTO
COOBITHS;

- BBIYUCIITH BEPOSITHOCTH C MCHOIH30BAaHUEM TpapHUECKHX METOJOB; MPUMEHATH (HOPMYITBI
CIIOKCHHSI U YMHOXXCHHS BEPOSTHOCTEH, KOMOMHATOpHBbIE (DakThl M (HOPMYNBI MPH pEIICHUN
3ajad;

- OLICHWBATh BEPOSITHOCTH PEabHBIX COOBITHH; 3HAKOMCTBO CO CIyYailHBIMH BETHYMHAMH,
YMEHUE TPUBOAUTH IPUMEPHI TPOSBICHUS 3aKOHA OONBIIUX YHCET B TPHPOIAHBIX U
0OIIECTBEHHBIX SIBICHUSIX,

- CBOOOHO ONEpPUPOBATh MOHATHAMHU: CTEIIEHb C IIENBIM IOKa3aTelleM, KOPeHb HaTypalbHOM
CTENIEHH, CTENEHb C pAlHOHAJIbHBIM IIOKAa3aTeleM, CTeNeHb C  JICHCTBHTEIbHBIM
(BeIECTBEHHBIM) ITOKa3aTeIeM, JorapudM Yucia, CHHYC, KOCHHYC M TaHTCHC IPOM3BOIHLHOTO



quCIa;

- c¢BOOOJHO OIEpUpOBaTh MOHATUSAMU: Tpaduk (yHKIHMH, oOpaTHas (QYHKIUS, KOMITO3UIUS
byHKIMH, TUHEWHas (QYHKOWS, KBaJpaTHYHAs (YHKIUA, CTENEeHHas (QYHKUIUS C LENbIM
MoKa3aresieM, TPUTOHOMETPHYECKUE

¢yHKIMHU, OOpaTHbIE TPHUTOHOMETpUYecKHe (DYHKIMH, TOKa3aTelbHas W JorapudmMuyeckas
dymkmm;

- cTpouTh rpaduku GyHKIMA, BEIIOIHATE MpeoOpa3oBaHus rpaduKoB (PyHKIINN;

- MCIIONb30BaTh TpadUKu (PYHKIUH IS U3yUSHHS MPOLECCOB M 3aBHCUMOCTEH MPH pPEIICHUN
3a7a4 U3 IPyruX y4eOHBIX MPEIMETOB U U3 pealbHOH KU3HH;

- BBIpaXkaTh (POpMyYITaMu 3aBHCUMOCTH MEX/y BENMIMHAMU;

- CBOOOZHO ONEpPUPOBATh TOHATHAMH: YETHOCTb (YHKIUH, NEPUOJUIHOCTD (QYHKIUH,
OTPaHUYEHHOCTh (YHKIIMU, MOHOTOHHOCTHh (YHKLHHU, SKCTpeMyM (yHKIHM, Hanbombmiee U
HaVMEHbIIee 3HAYCHUS (PYHKIIUHN HA

IPOMEKYTKE;

- IPOBOJIUTH MCCIIEJOBaHUE (PYyHKITHH;

- HCIIOIB30BaTh CBOMCTBA M rpadpuku QyHKIMIA IS peIIeHUs] ypaBHEHHUH, HEPAaBEHCTB U 33134 C
napameTpami; u300pakaTb Ha KOOPAWHATHOM IJIOCKOCTH MHOXECTBA PEIICHUH YpaBHCHUH,
HEPaBEHCTB U UX

CHCTEM;

- CBOOO/IHO ONEpUPOBaTh TOHSATHSIMH: TOYKA, TIpsAMasi, TUIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
Jy4, IUIOCKHH YTOJ, ABYTPaHHBIM yroJl, TPEXIPAHHBIM yroJl, EpeCceKaroluecs, napauleiibHbIe
U CKPEIIMBAOLITHECS

npsiMble, TAPAJIENBHOCTh M TMEPHEHIUKYISIPHOCTh NPSIMBIX U IUIOCKOCTEH, yTON MEXIY
OPSMBIMH, YTOJX MEXKIy NpPSIMOM M TUIOCKOCTBIO, YTON MEXIy IUIOCKOCTSIMH, YMCHHUE
HCIIOJIBb30BaTh MPH PEIICHUH

3aja4 U3y4eHHBIC ()aKTHl U TEOPEMBI ITITAHUMETPHH;

- OIICHUBATh pa3Mepbl OOBEKTOB B OKPYIKAIOIIEM MUPE;

- ONepUpOBaTh TOHATHAMH: MHOTOTPAHHUK, CEUYEHHE MHOTOIPDAHHUKA, IPABUIBHBIN
MHOTOTPaHHHK, IIPU3Ma, MHpaMuIa, GUrypa 1 MOBEpXHOCTh BPAIICHNUS, IIIMHAP, KOHYC, 1ap,
ctepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHS KOHyca W IMIIMHIpA, IapajuleJbHbIE OCH WU
OCHOBAaHMIO, CEUYEHHE IIapa, IUJIOCKOCTh, Kacaromiascs cdepsl, IMIUIMHApA, KOHYCa; yMEHUE
CTPOUTH CEUEHHE MHOTOIPaHHHKA, N300pakaTh MHOTOTPAHHUKH, QUTYPHI U

MOBEPXHOCTH BPAMICHUS, UX CEUCHHUS, B TOM YHUCIIE C TIOMOMIBIO 3JIEKTPOHHBIX CPE/ICTB;

- TNpPHUMEHATh CBOMCTBA TEOMETPUYECKHX (QUIYp, CaMOCTOATENBHO (POPMYITHPOBATH
OTIpeNieNIeHNs] U3ydaeMbIX (QUryp, BBIABUTaTh THIIOTE3BI O CBOMCTBAX M IPHU3HAKAX
reoMeTpHyYecKux (uryp, 000CHOBBIBATH MIIH

OTIpoBepraTh MX; yMEHHE NPOBOAWUTH Kiaccupukanuio (GuUryp mo pa3inuyHBIM IMPU3HAKaAM,
BBITIOJIHATH HEOOXOTMMBIE JOTIOTHUTEIBHBIE TIOCTPOCHUS;

- OTIEpUPOBAThH MOHATHAMU: CpeaHee apupMeTHIecKoe, MearaHa, HanbobIee M HauMEHbIIee
3HAYEHUs, pa3Max, TUCTIEPCHs, CTAaHIapPTHOE OTKJIOHEHHNE YMCIOBOTO Habopa;

- U3BJIEKATh, HHTEPIPETHPOBATH HHPOPMAIHIO, TIPE/ICTaBICHHYIO B TA0MHUIIaX, Ha AUarpamMmax,
rpadukax, OTpaKAIONIYI0 CBOWCTBA pealbHBIX TMPOHNECCOB U SBICHUHN; NPEACTaBIATH
UH(POPMAITUIO C TIOMOIIBIO TAOIHI] M JJHATrPaMM;

- HCCIIeZIOBATh CTATUCTHYECKUE JaHHBIC, B TOM YHUCIIE C PUMEHEHNEM TPaPHISCKUX METOI0B U
SIIEKTPOHHBIX CPE/ICTB;

- OIepUpoBaTh MOHATHSAMH: TOYKA, TpsSMasi, IUIOCKOCTh, IPOCTPAHCTBO, ABYTPAHHBIN YTOI,
CKPEIIMBAOIIUECS TIPSIMbIE, MTaPaJUIETbHOCTh M MEPIEHANKYIIPHOCTD MPSMBIX H IUIOCKOCTEH,
YOl MEXIY MpPSMBIMH, YIOJl MEXIy MPSAMOH W IUIOCKOCTBIO, YTOJI MEXAY IUTOCKOCTSIMH,
paccTosHue OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE MEXIY NPSMBIMH, PACCTOSHHE MEXIY
IUIOCKOCTSIMH,

- WCIIOJB30BaTh MU PEHICHWM 3aJa4 W3ydeHHBIE (aKThl U TEOPEMBI IJIAHUMETPHUU; YMEHHE
OLIEHUBATh pPa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;



- CBOOOIHO ONEpPUpPOBATh MOHATHAMH: CpeaHee apudmMeTHueckoe, MeIuaHa, HauOombliee U
HaVMEHbIIee 3HA4YCeHUs, pa3Max, MHCIEPCHs, CTAHIAPTHOE OTKIOHEHHWE Uil OIHCaHUs
YHCIIOBBIX JAHHBIX;

- HCCIIEZIOBATh CTATHCTHYECKUE JaHHBIE, B TOM YHCIIE C IPUMEHEHUEM TpapUIeCcKUX METOI0B U
SNIEKTPOHHBIX CPEJACTB; TpaUUecKd HCCIIENOBaTh COBMECTHBIC HAONIONCHHS C TOMOUIBIO
JMarpaMm pacceuBaHUs U JIMHEHWHOU PErpecchy;

- pemarb TEKCTOBBIC 3a/1adM PAa3HBIX THUIOB (B TOM YHCIIe HA TPOLEHTHI, JOJM M YacTH, Ha
IBWKEHUE, paboTy, CTOMMOCTH TOBAapOB M YCIYI, HAJIOTH, 3a/Ja4d W3 OONAacCTH YHpaBICHUS
JTUYHBIMU U CEMEHHBIMH (HHAHCAMH);

- COCTaBIIATh BBIPAKCHUS, yYpaBHEHHs, HEPAaBEHCTBA M WX CHCTEMBI IO YCIOBHIO 3a/add,
HCCIIEIOBATh MOTYYEHHOE PelIeHHE W OLIEHUBATh MPABIONOJ00HOCTh PE3yIIbTaTOB;

- OTIEpUPOBATh TIOHATHAMHE: (PyHKIHSI, HenpepbIBHAs (PYHKIMS, TPOU3BOJHAS, TIEPBOOOpa3Hasi,
OTIpe/IeICHHBIH HHTETPAJ; YMETh HAXOANUTh MPOU3BOTHBIE JIEMEHTAPHBIX (DYHKIHA, HCTIONb3YS
CIpaBOYHBIE MaTEPHAIBI;

- ACCIIEZIOBATh B MPOCTEHIINX Caydasx (PyHKIMH HA MOHOTOHHOCTBH, HAXOIUTHh HAUOOIBIINE
HAaUMEHBIINE 3HAUeHUs (QYHKIHA, CTPOUTH TpadUKH MHOTOWICHOB C HCIOJIB30BAaHUEM
amrmapara MaTeMaTHIeCKOTO aHaJN3a;

- TPUMEHSTH TPOM3BOAHYIO IIPH pEIICHWH 3aqad Ha [BIOKCHHE; pemarbh IPaKTHKO-
OpPHEHTHPOBaHHBIC 33Ja9l Ha HauOOJIbIINE W HAaUMEHBIINE 3HAUYCHHS, Ha HaXOXICHHE ITyTH,
CKOPOCTH B yCKOPEHHUS;

- OIIEPUPOBATH MOHATUSMU: JBUKCHHUE B MIPOCTPAHCTBE, MOA00HBIE (PUTYPHI B IIPOCTPAHCTBE;

- WCTIOJIb30BaTh OTHOIICHWE IUIOMIAJCH IOBEPXHOCTEH M 00BEMOB MONOOHBIX (GUTYp TIpU
peIIeHIH 3a/1a4;

- BBIUMCIATH TEOMETPUYECKHE BEIMYMHBI (JUITMHA, Yrojd, IUIOMAAb, OO0BEM, IUIOMIAIh
MTOBEPXHOCTH), HCTIONIB3Ys N3yUYeHHBIE ()OPMYIIBI U METOJIBL.

B pe3yabrare ocBoeHUsI y4eOHOMH AUCUMIUIMHBI CTYIEHT JI0JIKeH UMeTh HABBIKU U (WJIN)
OMBIT AeATEIbHOCTH:

- peleHusi CTaHJAPTHBIMH TPUEMAaMU PAlMOHAIBHBIX U HPPALMOHAIBHBIX, IMOKa3aTelbHBIX,
CTENEHHBIX, TPHTOHOMETPUICCKHX YPAaBHCHUN U HEPABEHCTB, UX CUCTEM;

- MCIIOJTb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM IIPH PEIICHUH 3a/1ad.

1.4. PexomeHnyeMoe KOJIHYECTBO YACOB HA OCBOCHHE MPOrPaMMbl Y4eOHO# THCHUTLINHBI:

O6wem nporpammel 340 4acoB, B TOM YHUCIIE:
ay[IMTOPHOU y4eOHOM Harpy3ku oOydaromierocs 262 4acos;
CaMOCTOSITENIbHOM paboThl oOydaromerocst 54 4acos.

2. CTPYKTYPA U IPUMEPHOE COJEPXXAHUE YYEBHOW JUCIHUIINHBI
2.1. O6beM yueOHOI AMCUMILIMHBI U BH/IbI y4eOHOIH padoThl

B 1 S 1 S o

-



Bux yue6Ho¥ padoThl Beero, Cemectp(-1)
aK. 4.
1 2

KonrTakTHasn (aynuropHas) padora (Bcero) 262 94 | 168
B TOM YHCIIE: - - - - - - -
JIEKIHUH (€CITN MPEyCMOTPEHO) = = £

B TOM 4YHCIIe B hOPME MPAKTHUCCKON TOATOTOBKI

(eciu mpeIyCMOTPEHO) } } }
JabopaTopHbIe 3aHATHA (C€CITH MPEAYCMOTPEHO) - - ~

B TOM 4HCIIe B OpME MPAKTHUSCKON TTOATOTOBKH

(ecim IpEyCMOTPEHO) ) ) )
MPaKTUIECKUE 3aHATH (€CITH MPEIyCMOTPEHO) 262 94 | 168

B TOM YHUCIIe B JOpMe MPAKTHUECKON TTOATOTOBKH

(eciu mpeayCMOTPEHO) ) ) )
CamocTosnTenbHas padora odyuarnierocs (Bcero) 54 30 | 24
B TOM YHCJIC: - - - - - - -

B (hopMe IPaKTHYECKOH MOATOTOBKU

(eci IpeyCMOTPEHO) ) ) )
YacoB Ha KOHTPOJIb: 24 - 24
[MpomesxyTounas arrectanusi B Gopme: (3auer/mud3aqer/ i 320 | Dx
9K3aMEH)
OO01ast TPYI0EMKOCTh qac 340 124 | 216

2.2. Temaruueckuii njian u cogep:xkanue yueonoi gucunminnsl OYJ.07 MaremaTuka

0 o o o o o

HAUMEHOBAHMUE PA3JIEJIA JTUCLHUITIJIMHBI

Bun yuebHnoit

Copep:xanue pa3aeia (TeMbl)

paboThI*

Kou-Bo 4acos

Pa3nen 1. IloBTropenne Kypca MaTeMAaTHKH OCHOBHOM IIKOJIbI

20

Tewma 1.1 Llens 1 3amaqu MaTeMaTHKHU TIPU OCBOCHUH CTICTTHATBHOCTH

(KOMOMHUPOBAHHOE 3aHATHE)

Jlex

ba3oBbie 3HAHNA M YMEHHA 10 MaTEMATHKE B TPO(ecCHOHAIBHOM U B

IIOBC GHHCBHOﬁ ACATCIIbHOCTH.

Tema 1.2 Yncna u Beruncnenns. BeipaxkeHus u npeoOpa3oBaHus

(KOMOMHHUPOBAHHOE 3aHSTHE)

Ip

HeﬁCTBHﬂ HaJ MOJIOXKUTCIIBHBIMA U OTPULATCIIbHBIMHA YHCIIaMU,

OOBIKHOBEHHBIMH U JCCATUIHBIMU JAPOOSIMH.

JeticTBus co creneHsaMu, (POPMYITBI COKPAIIEHHOTO YMHOKECHHSL.

Tema 1.3. 'eomeTpust Ha INIOCKOCTH

| mp

Buast mnockux Guryp u ux mionasns.

HpaKTHKO-OpHGHTHpOBaHHBIG 3aa4u B KypCe rcoMCTpHHU Ha IJIOCKOCTH.

Tema 1.4 ITIpoueHTHBIE BEIYMCICHUS (KOMOMHUPOBAHHOE 3aHATHUE)

| mp

HpOCTI:IC MPOLCHTEI, pa3HbIC crocoObl X BeIYUCIeHHA. CI0KHBIC IMPOLCHTHI.

Tema 1.5 YpaBuenus u HepaBeHCTBa. CHCTEMBI ypaBHEHUIH

\ IIp

Jluneiinelie, KBaJpaTHbIe, APOOHO-THHECHHBIC YPABHEHUS U HEPABCHCTRA.
CriocoOBI peleHus CHCTEM JTHHEHHBIX ypaBHEeHUH. CHUCTEMBI THHEHHBIX

HEpaBEHCTB

KontpomnsHaas pabora

| mp

Berancnienns n npeoOpa3oBaHus. YpaBHCHU H HEpaBeHCTBaA. [ eoMeTpHst Ha

IIJIIOCKOCTH.




Pazgen 2.11psiMble 1 IVIOCKOCTH B MPOCTPAHCTBE 24

Tema 2.1. OcHoBHBIE TOHATHS cTepeoMeTpun. Pacnonoxenne
MIPSIMBIX W TJIOCKOCTEH (KOMOWHIPOBAHHOE 3aHATHE)

IIpenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, TIPAMAas, TNIOCKOCTH,
npoctpaHcTBo). OCHOBHBIE aKCHOMEI cTepeoMeTpuH. [lepecekarommecs,
napajuleIbHbIE U CKpeluBatoniyecs npsamsle. IlpusHak u cBOMCTBO
CKpeIMBaroImuXcst MpsMbiXx. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.

Tema 2.2. IlapannenbHOCTh TPSAMBIX, IPIMOH M TIOCKOCTH,

= IIp 4
IJIOCKOCTEN (KOMOMHUPOBAHHOE 3aHSITHE)

[Napamnensable npAMas U mmockocTs. Onpenenenue. [Ipusnak. ColicTBa (C
nokaszarenscTBoM). [lapamnensueie mnockoctu. Onpenenenne. [lpusHak.
CaoiicTBa (C MOKa3aTeIECTBOM). TeTpasdap U ero SJIeMEeHTHL.
ITapannenenunen u ero neMeHThl. CBOHCTBA MTPOTHBOIIOIOKHBIX TPAaHEH U
nuaroHaned napamnenenunena. Iloctpoenue ceuenuii. Pemenne 3agau.

Tema 2.3. IlepneHANKYIAPHOCTE MPAMBIX, IPAMOH U IUIOCKOCTH,

. IIp 4
MJI0CKOCTEH (KOMOMHUPOBAHHOE 3aHSTHE)

IlepnenpukynsapHble npsMsele. [lapaniensHble OpsAMble, DEPICHAUKYISIPHBIC
K III0CKOCTH. ITpH3HaK nepneHuKyIapHOCTH NPAMOU U IIOCKOCTH.
HoxazarensctBo. Ilepnenukynsp u HakiaoHHas. [lepnenaukynsapHbie
mIockocTh. IIpu3Hak nepnes guKyIspHOCTH IITOCKOCTEH. Jloka3aTenbeTBo.
Paccrosinust B mpocTpaHCTBE.

Tema 2.4. Teopema o Tpex MepreHIUKYIsIpax (KOMOMHUPOBAHHOE

3aHATHE) lp 4

Teopema o Tpex neprieHANKYJsApax. JJoka3zaTenbCTBO. YIoia MeX Ay MPAMOU U IIOCKOCTHIO.
Yron Mexay NI0CKOCTSMH.

Tema 2.5. [lapannenbHble, TEPIEHANKYIAPHBIE, CKPEIINBAIOIIHECS

Ip 6
MpsiMbIE
AxcuoMsl crepeoMeTpuu. [leprneHquKynapHOCTb NPAMOI U MIIOCKOCTH,
MapaIeabHOCTh ABYX MPSIMBIX, HEPIEHAUKYIIAPHBIX MIIOCKOCTH,
HNEePIEHIUKYIAPHOCTD ILIOCKOCTEH.
KoutpomnbHas pabdora. IIp 2

PacnionosxeHre MpsIMbIX U INIOCKOCTEH B IPOCTPAHCTBE.
IlepnenauKyIsIPHOCTD U MapaIEIbHOCTh NPAMBIX U MI0CKOCTeN. CKpEMBaIOIUECs IPSIMBIE.

Pa3gen 3. KoopauHaThl M BEKTOPbI 8

Tema 3.1 JlexkapToBBI KOOPAMHATEI B IpocTpancTBe. PaccTosame
MeX 1y IByMs Toukamu. KoopamHathl cepetnHEI Jlex 2
oTpe3Ka (KOMOMHHPOBaHHOE 3aHATHE)

I[CKapTOBI)I KOOPAWHATEI B IIPOCTPAHCTBEC. HpOCTeﬁIILHe 3aa41 B KOOpAWHAaTax. Paccrostane MCEXAYy
JABYMs TOYKaMH, KOOPAWUHATBI CEPCINHBL OTPE3Ka.

Tema 3.2 BekTopsI B IPOCTPAHCTBE. YTOI MEXAY BEKTOPaMHU.

Jlex 2
CraJsipHOE TPOU3BEACHUE BEKTOPOB (KOMOMHHUPOBAHHOE 3aHATHUE)

BexTtops! B npoctpancTse. Clio)keHHE W BEIYUTAHNE BEKTOPOB. YMHOKCHHE
BekTopa Ha uncio. Kommanapasre BekTopsl. CKasipHOE MPON3BECHIE
BEKTOPOB. PasznoskeHue BEKTOpa MO TpeM HEKOMIITIaHAPHBIM BEKTOPaM.
Koopnurars! BekTopa, CKaIsIpHOE IPOU3BEIEHNE BEKTOPOB B KOOPIMHATAX,
Yo MeKy BEKTOpPaMH, yToJl MEXAy OPSIMON U MIOCKOCTBIO, YOl MEXTY
MIIOCKOCTSIMH.

Tema 3.3 TIpakTHKOOPHEHTHPOBAHHBIE 331a9X HAa KOOPIMHATHOMN

IIp 2
TIOCKOCTH

Koopamrarrast mrockocTs. Beraucinenne paccTosHAN U TUIOMIanel Ha
TockocTh. KommdaecTBeHABIE pacdeThl




KonTponpsHas padora. IIp 2

JlekapToBBI KOOPIUHATEI B IPOCTPAHCTBE. BEKTOPHI B IPOCTPAHCTBE.
CrnoxeHne 1 BRIYUTaHNE BEKTOPOB. YMHOKEHUE BEKTOPA Ha YHCIIO.
Kommtanapable BeKTOpbI. CKaIApHOE MPON3BEIEHNE BEKTOPOB.
Pasnoxxenue BexTopa 1o TpeM HeKOMIUIaHapHBIM BekTopam. [Ipocreitmue
3a1a4M B koopauHarax. KoopauHarsl BeKTOpa, pacCTOsIHUE MEX Yy TOUKAMH,
KOOPAMHATHI CEPENUHBI OTPE3Ka, CKaISPHOE IPOU3BENCHUE BEKTOPOB B
KOOpAMHATAX, YTOJI MEXY BEKTOPaMH, YTOJ MEXy IPAMOMN U TIOCKOCTBIO,
YIOJI MEXAY NI0CKOCTSIMU.

Pazgen 4. OcHoBbI TpuroHomerpun. Tpuronomerpuieckue

bynkuun 24

Tema 4.1 Tpuronomerprudeckne (GpyHKINH IPON3BOIBHOIO yTIIa,
grcia. Paguannas u rpagycHas Mepa yria (KOMOMHHPOBaHHOE Jlek 2
3aHATHE)

Panunannas mepa ymia. IToBopoT TOUKM BOKPYT Hauajia KOOPAMHAT.
Omnpenenenne cuayca, KOCHHyca, TaHT€HCAa U KOTaHTEHCa. 3HAKH CHHYCAa,
KOCHHYCa, TAHT€HCa M KOTAHTe€HCa M0 YETBEPTSIM. 3aBUCUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM ¥ KOTAHT€HCOM OJHOTO U TOTO XK€ yIIIa.

Tema 4.2 OcHOBHBIE TPUTOHOMETPHIECKHE TOXAECTBA. DOPMYITBI

Jlex 2
npuBeaeHus (KOMOMHUPOBAHHOE 3aHSITHE)

Tpuronomerpuueckue ToxxaecTsa. CHHyC, KOCHHYC, TAHTEHC ¥ KOTAHTECHC
yIIOB o ¥ - 0. DOpMyJIbl IPUBEICHUS.

Tema 4.3 Cunyc, KOCHHYC, TAHT€HC CyMMBI B Pa3HOCTH JIBYyX YIVIOB
CuHyC 1 KOCHHYC IBOWHOTO yriia. @OpMyIIbI TOIOBHHHOTO yTia Jlex 2
(KOMOHMHHUPOBAHHOE 3aHATHE)

CymmMa 1 pasHOCTh ciHycoB. CyMMa 1 pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC

IBoWHOTO yria. @opmyinsl moaoBuHHOTO yriia. [IpeoOpazoBaHus cyMMEI

TPHUTOHOMETPUIECCKUX (DYHKIHH B IIPOU3BEACHUE U IIPOU3BEIACHUSA B CyMMY.

Bripaxkerue TpuroHoMeTprdecKuX (PyHKIIHH depe3 TaHTeHC MOIOBUHHOTO apryMmeHTa. [IpeobpaszoBanns
MIPOCTEHINNX TPUTOHOMETPHIECKAX

BBIPA)KEHUH.

Tema 4.4 @ynkunu, ux cBoricTBa. CriocoOb! 3amanmst GpyHKIHI

Jlex 2
(KOMOMHHPOBAHHOE 3aHATHE)

OOnactpb onpeaeneHns 1 MHOXKECTBO 3HaYeHUH QyHKIuH. YETHOCTS,
HEYETHOCTD, MEPHOTUIHOCTE PyHKIHH. CriocoObl 3ananus GpyHKIIHA.

Tema 4.5 Tpuronomerpudeckie QyHKIHN, UX CBOICTBA U rpaduKu

(KOMOMHHPOBAaHHOE 3aHATHE) Lp 2

ObnacThb onpeneneHus 1 MHOKECTBO 3HAUCHUH TPUTOHOMETPHYUCCKUX
¢byukuuit. Y€THOCTH, HEUETHOCTD, TIEPHOAUIHOCTH TPHTOHOMETPUICCKHX
¢yukuuii. CoiictBa u rpadukn GyHKIUN y = cOS X, y =sin X, y =tg X, y = ctg
X.

Tema 4.6 [IpeoOpasopanue rpaduKOB TPUTOHOMETPUICCKUX (DYHKITHIT Ip 2

Cxarue u pacTshkeHHE TpaQuKOB TPHTOHOMETPUYECKUX (QYHKIHH.
[IpeobpasoBanme rpadMKOB TPUTOHOMETPUUISCKUX (DYHKIHH.

Tema 4.7 Onucanue NPOU3BOACTBEHHBIX MPOIIECCOB C MOMOIIBIO

N II 2
rpadukoB GyHKIHHA P
Hcnonb30BaHue CBOMCTB TPUTOHOMETPHUCSCKUX (QYHKIMH B
npohecCHOHATBHBIX 3a1a9ax.
Tema 4.8 OOparHble TPUTOHOMETpUYECKUEe PyHKINH Thest 2

(KOMOMHHUPOBAHHOE 3aHSATHE)

O6parnble TpuroHoMeTpuieckue pyHkuun. Mx coiicTa u rpaduky.




Tema 4.9 Tpuronomerprudeckie ypaBHEHHS 1 HEPABEHCTBA

Jlex 2
(KOMOHMHUPOBAHHOE 3aHATUE)

VYpaBHeHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHe tg X = a, ctg X = a.
Pemenune TpUroHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX TUIIOB: IPOCTEHININE
TPUTOHOMETPUYECKHE YPABHEHHUSL, CBOAIIUECS K KBaJPATHBIM, PEIIAEMbIE
Ppa3lio’)KeHHEM Ha MHOYKUTEIH, OHOPOIHBIE.

[Ipocreiinme TpPUrOHOMETPHUYECKHE HEPABEHCTBA

Tema 4.10 CucteMbl TPUTOHOMETPUIECKUX yPaBHEHUI

Jlex 2
(KoMOMHHPOBAHHOE 3aHATHE)

CucremMsl IPOCTEUIITNX TPUTOHOMETPHUIECKIX YPaBHEHHH.

KoutpomnsHast pabora IIp 2

IIpeoOpazoBanre TPUTOHOMETPUUYECCKHUX BBIpaKeHHI. Pemenne
TPUTOHOMETPUUECKUX YPABHEHUN U HEPABEHCTB B TOM YHCIIE C
HCIOJIb30BAHUEM CBOMCTB (DYHKITHIH.

Paspeun 5. IlpousBognas GpyHKIUM, ee IPUMEHEHHE 28

Tema 5.1 Ilonarne npousBogHON. DopMyITsI M TpaBMIIa

Jlex 2
muddepeHmpoBaHusa (KOMOMHUPOBAHHOE 3aHATHE)

OnpeneneHne YUCIOBOM MOCIEI0BATEIIBHOCTH H CIIOCOOBI €€ 3aIaHuUs.
CBoiicTBa YHCIIOBEIX MOCAeAOBaTeNbHOCTEH. Onpernenenne npeaena
MOCIIEZIOBAaTEIbHOCTH. BrIunciienne npeaenos mociea0BaTeIbHOCTEN.
[penen ¢pyukiuu Ha 6eckoneunoctH. [Ipenen GyHKIMH B TOUKE.
[Ipupamenue aprymenta. [Ipupamenue GyHKnun. 3agaqu, TPUBOIIIIAC K
MOHATHIO MPOU3BOAHON. OTpeieIieHre MPON3BOAHON. AJITOPUTM OTHICKAHUS
MPOU3BOIHOM.

Tema 5.2 Ilpou3BogHBIC CyMMBI, Pa3HOCTH MPOU3BEICHUS, 9ACTHOTO

(KOMOMHHUPOBAHHOE 3aHSTHE) Up 2

Dopmynel quddepennuposanus. [Ipasuina nuppepeHIrpOBaHUS

Tema 5.3 [Ipou3BOAHBIC TPUTOHOMETPHUCCKUX (DYHKITHIA.

o Jlex 2
[IponsBonHas cnokHOM QyHKINN (KOMOMHHPOBAHHOE 3aHATHE)

Onpenenenne cioxHOi pyHKIHH. [Ipon3BOIHAS TPUTOHOMETPHUECKHAX
¢dyukiwit. [IpousBomHas cioxHOW QyHKITHH

Tema 5.4 TlousTue o HenpepbiBHOCTH GYHKIHH. MeTo] HHTEpBAJIOB

(KoMOMHUPOBAHHOE 3aHATHE) Lp 2

[ousaTue HenpepsBHON PyHKIMN. CBOMcTBA HEMPEPhIBHONW (QyHKIMH. CBA3b MEKIY HETIPEPHIBHOCTHIO
U 1 pepeHIUPYEMOCTRIO (DYHKIIUH B TOUKE.
AJTOPUTM peIeHnsI HepaBeHCTB METOIOM MHTEPBAJIOB.

Tema 5.5 Teomerprudeckuii 1 PU3HYECKHHA CMBICIT IPOU3BOTHON

(KOMOMHHPOBAaHHOE 3aHATHE) lp ¢

Teomerpuueckuii CMBICT TPOU3BOIHON (PYHKIUH — YIIIOBOH KOI(PPHULIHEHT
KacaTeJbHOH K Tpaduky QpyHKIHH B Touke. YpaBHEHUE KacaTelNbHOM K
rpa¢uKy QyHKIHUU. ANTOPUTM COCTABJICHUS YPaBHEHH KacaTeIbHOM K

rpaduky pyHkunu y=f(x)

Tema 5.6 ®usnveckuii CMbICT MPOU3BOJHON B IIPOHECCHOHATBHBIX

3amagax Ilp 2

dusnveckuit (MEXaHMYECKUH) CMBICIT TIPONU3BOIHOM — MTHOBEHHAsI CKOPOCTh
B MOMEHT BpeMenH t: v = S' (t).




Tema 5.7 MonotoHHOCTH (hPyHKITHH. TOYKH IKCTpeMyMa
(KOMOHMHUPOBAHHOE 3aHATUE)

Bospacranue u yosiBaHuE (DYHKIIMH, COOTBETCTBHE BO3PACTAHUS

yObIBaHMs (QyHKITHY 3HAKY TPoU3BOAHOI. [oHATHE TIPOM3BOIHOM BHICIIIETO

Hopsiika, COOTBETCTBUE 3HAaKa BTOPOI NPOU3BOJHON BBITYKIOCTH

(BormyTocTHn) (pyHKIIMH Ha OTpe3Ke. 3a1aun Ha MAKCHMYM M MHHHMYM.

[ToHsATHE AaCUMITTOTHI, CIIOCOOBI X OIpEACIeHHUs . AJITOPUTM HUCCIICIOBAHUS

(YHKIIH 1 TOCTPOCHHUS ee rpaduka ¢ IMOMOIIBI0 MPOU3BOAHON. J[pobHONMMHENHHAA (DYHKIAS

KonTpornpsHas padora. ‘ IIp ‘ 2

®opmynsl 1 npaBuia quddepeniuposanus. VicenenoBanue GyHkIuii
MOMOIIBIO TPON3BoAHON. Hanbonpiiee 1 HanMeHbIIee 3HaYeHIs! (QYHKLIHH.

Tema 5.8 HccrienoBaane GpyHKIII U TOCTpOCHNE TPaPHUKOB

Jlex 4
(KOMOMHHUPOBAHHOE 3aHSTHUE)

HccnenoBanne GpyHKINHN Ha MOHOTOHHOCTH U TIOCTPOEHNE IPa(HKOB.

Tema 5.9 HauOonpiiee 1 HaMeHbIIee 3HaUCHHs! QYHKIAU

Jlex 4
(KOMOMHUPOBAHHOE 3aHATHE)

Haxoxxnenne HanOoIbIIEro ¥ HAMMEHBIIIETO 3HAYCHUH (PyHKITHHA,
MOCTPOCHHE TpapUKOB MHOTOUIICHOB C HCIIOJIb30BaHUEM arapara
MaTEMaTHYECKOTO aHAJIN3a.

Tema 5.10 HaxoxkxaeHne ONTHUMATBFHOTO PE3YIIETaTa ¢ TOMOMIBIO

- I 4
HpOI/I3BOIlHOH B HpaKTI/I‘-ICCKI/IX 3agadax p

Haumensiee n Haubosrbiee 3Ha9eHIE QYHKINN

Pa3gesn 6. MHOTOrpaHHHMKY M TeJia BPallleHHs! 44

Tema 6.1 Bepmmnsbl, pebpa, rpaHr MHOTOTpaHHUKA

Jlex 2
(KOMOMHHUPOBAHHOE 3aHATHE)

[Nousatue MHOTOTpanHuKa. ETo 3neMeHTHI: BepIInHbI, pedpa, rpanu. JJuaronans. CedeHue. Boirykiibie u
HEBBIMYKJIbIE MHOTOIPAHHUKHU.

Tema 6.2 ITpusma, ee cocrapisaomue, cedenue. Ipsamas u

Jlex 2
MpaBHIbHAS IPU3MBI (KOMOMHHPOBAHHOE 3AHSTHE)

[onsTre npusmsl. Ee ocHOoBaHWs 1 O0KOBBIE TpaHu. BricoTa mpr3MEl.
[Ipsamas n HakiionHas npusMa. [IpaBunbHas npusma. Ee ceuenue.

Tema 6.3 [Mapannenenunen, kyo. Cedenue kyda, napajienenumneaa

Jlex 2
(KOMOMHHUPOBAHHOE 3aHSATHE)

[Tapannenenunen, cBOICTBAa IPSIMOYTOIBHOTO MTapaIeNienuIena, Kyo.
Ceuenne ky0Oa, mapauienenurena

Tewma 6.4 Ilupamupa, ee cocrapistonue, ceaeane. [IpaBunpaas

Jlex 2
nupamMua. YcedeHHas nupaMuaa (KOMOMHUPOBAHHOE 3aHATHE)

[Mupamuna u ee snemenTsl. Ceuerne mupamMusl. [IpaBunsHas nupamMuaa.
VYceyennas nupamMuia.

Tema 6.5 bokoBast 1 OJIHAsA MOBEPXHOCTH TPU3MbI, TUPaMUIbI

Jlex 2
(KOMOMHUPOBAHHOE 3aHATHE)

[Inomans OOKOBOH M MOTHON TTOBEPXHOCTH IIPU3MBI, ITHPAMH/IBI.

Tema 6.6 CummMmertpus B KyOe, napaiienenuIesae, mpusMe, MupamMmuie

Jlex 2
(KOMOMHUPOBAHHOE 3aHATHE)

CuMMeTpHs OTHOCHTEIIBHO TOUKH, MPSIMOii, TuTockocT. CHMMeTpus B KyOe,
napajuielenumese, Ipu3Me, MUpaMu/e.

Tema 6.7 [Ipumeps! cHUMMETpHii B Ipodeccun ‘ Jlex ‘ 4

CumMeTpust B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY.

Tema 6.8 [IpaBuITbHBIE MHOTOTPaHHUKH, UX CBOHCTBA ‘ Jlex ‘ 2

ITonsiTve mpaBUABEHOTO MHOTOTpaHHKKa. CBOMCTBA MPAaBUIBHBIX
MHOTOIPaHHHKOB.




Tema 6.9 LHunuuap, ero cocrapistontue. CeueHne MIIHHAPA

Jlex 2
(KOMOHMHUPOBAHHOE 3aHATUE)

Hwmuranp u ero snemenTsl. Ceuenne MuInHApa (TapauielbHOS OCHOBAHHIO
u ocH). PazBepTka munuaApa.

Tema 6.10 Komnyc, ero cocramsromue. CedeHne KoHyca

Jlex 2
(KOMOMHUPOBAHHOE 3aHATHE)

Konyc u ero anemenTsl. CeueHne KoHyca (mapaiaeTbHOe OCHOBAHUIO 1
MIPOXO/IAIIIEe Yepe3 BEPIINHY ), KOHUUIECKHE cedeHus. Pa3BepTka koHyca

Tema 6.11 Yceduennsiii konyc. CeueHre yCeIeHHOTO KOHyca

(KoMOMHHUPOBAHHOE 3aHATHE) lp 2

Vceuennsnit konyc. Ero oOpasyromias u Beicota. CedeHue yceaeHHOTo KOHyca

Tewma 6.12 Illap u cdepa, ux ceueHUsA (KOMOMHUPOBAHHOE 3aHATHE) ‘ IIp 2

[ap u cdepa. Bzaumuoe pacmonoxerune cepsl u miockocTu. CedeHue
mrapa, cepsl.

Tema 6.13 TTousrtre 06 00beMe Tena. OTHOMIEHHE 00BEMOB ITOT00HBIX

Jlex 4
Ten (KOMOHMHUPOBAHHOE 3aHATHE)

[MousTHE 06 00BeMe Tena. OOBeM Kyba U PsIMOYTOIBHOTO
napasenenunena. OobeM mpu3Mbl U HHIHHIpa. OTHOIIEHHE 00bEMOB
MOJIOOHBIX TE.

Tema 6.14 OGbeMBI 1 IUTOIIATN TIOBEPXHOCTEH TET

Jlex 4
(KOMOMHHPOBAHHOE 3aHATHUE)

O06bemMbl mupamMuIsl M KoHyca. O0beM mapa. [Inomanm noBepxHOCTEH Te.

Tema 6.15 KomOuHaIIMi MHOTOTPaHHUKOB M TEJ BpaIIeHHUs ‘ Jlex ‘ 4

KoMOuHanum reoMeTpruaecKux Te.

Tema 6.16 Teomerprueckre KOMOWHAIMK HA TIPAKTHKE ‘ Jlex ‘ 4

Hcnons3oBanue KOMGHHaHI/II\/’I MHOTOTPaHHUKOB U TCJI BpallICHUSA B IMPAKTUKO-OPUCHTHPOBAHHBIX
3agadax

KourtpomnsHas pabora ‘ Ip ‘ 2

OOBeMEI 1 mIom@aau MmMOBEPXHOCTH MHOIOTPaHHUKOB U TCJI BpalliCHWA.

Pazgen 7. IleppooOpa3Has GpyHKIHNH, ee IPUMEHEHUE 20

Tema 7.1 [lepBoobpasuas ¢pyHkuun. [Ipasuia HaxX0XKISHHS

IIp 4
epBo0Opa3HbIX (KOMOMHHPOBAHHOE 3aHSTHE)

3agaya 0 BOCCTAHOBJICHHUH 3aKOHA JBMKEHUSA 110 U3BECTHOM CKOPOCTH.

[TonsTre naTerpupoBanmst. O3HaKOMIIEHHE C ITOHATHEM MHTETpaia |

repBoobpasHoit A pyHkuuu y=f(x). Pemenne 3ana4d Ha cBA3b

NepBOOOpa3HOI U e MPOU3BOAHOM, BEIYHCICHUE IEPBOOOPa3HOH Ui faHHOW (GyHKIuH. Tabmuna
(dhopMyIt [T HAXOXICHHUS TIEPBOOOPA3HBIX.

W3yuenue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM.

Tema 7.2 Ilnomans xpuBonuHeitHOU Tpanenun. @opmyna HeioTtoHa —

Jle#tOHMIIA (KOMOMHIPOBAHHOE 3aHATHE) Tp 4

3amaun, NPUBOSIINE K TOHATHIO OMPEISIIEHHOTO HHTETpasa — o
BBIYMCIICHUH MJIOIIAIU KPHBOJUHEHHOM Tparneny, O NIepeMEEHUN TOUKH.
[NousATHE ONpenenéHHOro HHTErpaia. [eoMeTpruaecKii U PU3HICCKUIt
CMBICT onpeaeneHHoro uurerpaina. ®opmyna Hetorona— Jleiiouumna.

Tema 7.3 HeomnpeneneHHbIH 1 OTIpeIEICHHbII HHTETPaIbl

Jlex 4
(KOMOMHHUPOBAHHOE 3aHATHUE)

IorsTHe HCOMPEACICHHOIO HHTCTpaJIa.

Tema 7.4 ITonatne 06 onpeneneHHOM HHTETpajie KaK IJIoman

N Jlex 4
KPHBOJIMHEHHOI Tpamnenuu (KOMOMHHPOBaHHOE 3aHATHE)

I'eoMeTpudecKkuii CMBICIT OIPENECIIEHHOIO HHTErpaa.




Tema 7.5 OnpeneneHHBIH UHTETPAI B )KU3HH ‘ Jlex ‘ 2

T'eomeTpuyeckuii cmbicn onpeaeneHHoro unrerpaia. @opmyna HeroroHa -
Jleitoanma. Pemenne 3a1a4 Ha MPAMEHEHHE HHTETPATA IS BEIYACICHUS (PU3MICCKAX BETUINH U
IIoImaAe

KonrtpomnsHas pabora ‘ Ip ‘ 2

[epBooOpa3nas Gpynkun. [IpaBuna HaxoxaeHus MepBooOpa3Hbix. Ee
MPUMEHCHHUE.

Pazgen 8. Crenenn u kopuu. Crenennas pyHKuns 12

Tema 8.1 Crenennas GyHKIHS, ee CBOMCTBA (KOMOHHUPOBAHHOE

Jlex 2
3aHATHE )

[TonsiTie KOpHSI N-0i1 CTENEH! U3 ACUCTBUTENBHOTO yncia. OyHKUHT y = Vx n
HX cBoiicTBa U rpaduku. CBoHCTBa KOPHS N-OH CTETICHN.

Tema 8.2 IIpeoOpasoBanHrie BEIpaXKEHUH C KOPHAMH N-OW CTETIEHU

IIp 2
(KOMOMHHUPOBAHHOE 3aHSATHUE )
[IpeobpazoBanme NPpaOHATBEHBIX BBIPAKSHHUI
Tema 8.3 CBoilicTBa CTENEHN C palliOHATBLHBIM U I€HCTBUTEIHLHEIM TTex 2

nokasareisiMu (KOMOMHHPOBAaHHOE 3aHATHE )

[lousTHE CTETIEHN C TI0OBIM parMoOHATLHBIM TToKa3areneM. CTerneHHble (PyHKIINHN, UX CBOHMCTBA U
rpaduxm.

Tema 8.4 Pemrenue nppanoHaIbHBIX YPaBHEHUH B HEPABEHCTB

Ip 4
(xoMOMHUPOBAHHOE 3aHATHUE )
PaBHOCHMIIBHOCTE HppanOHATBHBIX YPAaBHEHWH U HEPABEHCTB. MeToabI HX
pemenus. Pemenre nppanroHaabHBIX YPaBHEHUH U HEPABEHCTB
KonTpomnsHaas pabora IIp 2
Omnpenenenne creneHHol GpyHKnuA. Mcrons30BaHue ee CBONCTB MpH
peImeHn YpaBHEHUH 1 HEPABEHCTB.
Paznen 9. Iloka3arenbHas GpyHKIus 12
Tema 9.1 [NokazatenpHas QyHKIH, ee CBOMCTBA (KOMOMHUPOBaHHOE TTex ’
3aHATHE )
CreneHp ¢ MPOU3BOIBHEIM ACHCTBUTENBHBIM MOKaszaTeneM. OnpeneneHne
MoKa3aTelbHON (yHKIMH, €€ CBOIcTBa U Tpaduk. 3HAKOMCTBO C
MIPUMEHEHNEM TT0Ka3aTeNbHON GpyHKINU. Pemenne noka3arenbHBIX
ypaBHEHUH (PyHKIHOHATEHO-TPA(QUICSCKIM METOIOM.
Tema 9.2 Pemenue nokazaTenbHBIX YPAaBHEHHUM W HEPABEHCTB ‘ IIp 6
Pemenne nmokasarenbHBIX YpaBHEHHI METOIOM YPAaBHUBAHUS MTOKa3aTelIeH,
METOJOM BBEICHUS HOBOU IEepeMEHHOH, (PyHKIIMOHAIBHO-TpadudecKuM
MeTomoM. Pemienne moka3zaTebsHbIX HEPABEHCTB.
Tema 9.3 CucreMbl oKa3aTebHBIX ypaBHEHUH (KOMOMHUPOBAHHOE v 2
3aHATHE ) P
Pemenue cucreM nokazarenbHbIX YPaBHEHHMN.
KontpomnsHas pabora Ilp 2
Pemienue nokasaTesbHbIX ypaBHEHUN METOJJOM ypaBHHBAHUS NOKa3aTesIeH
M METO/IOM BBEICHUS HOBOM IepeMeHHOM. Pemenne nokasarenbHbIX
HEPaBEHCTB.
Pazgen 10. Jlorapugmei. Jlorapupmuueckas gpyHxuus 20
Tema 10.1 Jlorapum uncna. JlecATHIHBIN 1 HATYpaIBHBIHI Tex )
sorapumpl, YHCIO € (KOMOHHHPOBAHHOE 3aHSATHE )
Jlorapu¢m uncna. JlecATHUHBINA B HAaTypaJIbHBIN JIorapu(MBI, IHCIIO €.
Tema 10.2 Coticta storapu¢pmoB. Onepanus iorapupMUpOBaHUS Tex ’
(KOMOMHHUPOBAHHOE 3aHATHUE )

Cgoiicrsa jorapudmos. Onepanus orapupMUPOBAHUS.




Tema 10.3 Jlorapnpmugeckas pyHKIUA, €€ CBOHCTBA Tex o)
(xoMOMHUPOBAHHOE 3aHATHUE )

Jlorapu¢mmgeckas pyHKINA U €€ CBOHCTBa

Tema 10.4 Pemenue norapudMuiIeckux ypaBHEHHI 1 HEPAaBEHCTB n 6
(KOMOMHHUPOBAHHOE 3aHSTHE ) P

[Norsarue norapudmudeckoro ypasHeHus. Onepanus moTeHIHpoBaHus. Tpu

OCHOBHBIX METO/Ia PEHICHNS JIOTAPU(PMUIECCKIX YPaBHEHHI:

(byHKIMOHATBHO-TPaQUICSCKU, METOJ TOTCHIIMPOBAH, METO BBEICHHS HOBOI ITEPEMEHHOIA.
Jlorapudmudeckre HepaBeHCTBA.

Tema 10.5 Cuctemsr norapudMuuecKkux ypaBHEHUH

IIp 2
(xoMOMHUPOBAHHOE 3aHATHUE )

ANTOpUTM peIIeHNs CHCTEMBI ypaBHEHHH. PaBHOCHIIBHOCTH
smorapu(pMHUIECKUX ypaBHEHNUH U HEPABEHCTB.

Tema 10.6 Jlorapumbl B IpHpPOJIE U TEXHUKE ‘ IIp ‘ 4

IIpnmenenne norapudma. Jlorapudmudeckas ciupains B npupoxae. Ee matemaTinieckue CBOWCTBA.

KonTponbsHas pabora ‘ IIp ‘ 2

Jlorapudmudeckas GpyHkius. Pemenne npocTeHmx T1orapupMHuecKiux
YpaBHEHHH.

Pazgen 11. DnemeHTHI KOMOHHATOPUKH, CTATUCTHKH H TEOPHH

. 24
BepPOSITHOCTEIi

Tema 11.1 OcHOBHBIE OHATHS KOMOHHATOPUKH (KOMOMHHUPOBAHHOE

Jlex 4
3aHATHE)

IlepecTaHOBKH, pa3sMEILEHHUs], COYETaHU.

Tema 11.2 CobbiTre, BepoATHOCTE cOOBITHS. ClI0KECHHE H YMHOXKCHUE

o Jlex 2
BEPOATHOCTEH (KOMOMHHPOBAHHOE 3aHATHUE)

CoBMeCTHBIE U HECOBMECTHBIE COOBITHS. TeOpeMBbl O BEpOSTHOCTH CYMMBI COOBITHIL. YCIOBHAS
BEPOATHOCTh. 3aBHCHMBIC W HE3aBHCHMBIE COOBITHSI.
TeopeMbl 0 BEpOSTHOCTH MPOU3BEACHUS COOBITHIA.

Tema 11.3 BeposaTHOCTE B IpodecCHOHAIBHBIX 3a/1a9ax IIp 4

OTHOCHTENbHASA 9aCTOTa COOBITHS, CBOHCTBO €€ yCTOMIHUBOCTH.
Craructudeckoe omnpezeacHie BeposTHOCTUH. OLeHKa BEPOATHOCTH COOBITHSL.

Tema 11.4 [luckpeTHast ciryqaiiHas BEIIMIHHA, 3aKOH €€

Jlex 2
pacrpezencHus (KOMOMHHUPOBAHHOE 3aHTHE)

Bugs! cnyqaiiasix BesmmuuH. OnpenencHue TUCKPETHON clTydailHOM BENHYHUHBL. 3aKOH paclpelelcHIs
JIUCKPETHOI ciiy4yaitHoW BennuuHbl. Ee
YHUCIIOBBIE XaPAKTEPUCTHUKH.

Tema 11.5 3amauu MareMaTu4eCcKoil CTaTUCTUKH (KOMOMHUPOBAHHOE I 4
3aHATHE) p
Bapuanuonnsiii psa. Homuron gactot u rucrorpamMma. CTaTHCTHYECKHE

XapaKTEPUCTHKH Psiia HaOIIOAaeMBbIX JAHHBIX.

Tema 11.6 Cocrapnenne TaOIHIl U IUArpaMM Ha IPAKTHKE ‘ ITp ‘ 6

[NepBuynas o6paboTka craTucTHYECKUX NaHHBIX. [ paduaeckoe ux
npencrasienne. Haxoxaenne cpenHux XapakTepUCTHK, HAOMIONAaeMBbIX TaHHBIX.

KonTponsnas paboTa. ‘ IIp ‘ 2

OnemenTsl KoMOMHaTopuku. CoOBITHE, BEPOSTHOCTE COObITHA. ClTOXKEHUE U
YMHOXKEHHE BEPOSITHOCTEH.




Pazgen 12. YpaBHenusi 4 HepaBeHCTBa

28

Tema 12.1 PaBHOCHIBHOCTD ypaBHEHHI 1 HepaBeHCTB. O0mme

Jlex
METOJIBI penicHws (KOMOWHHPOBAHHOE 3aHATHE)

PaBHOCHIBHOCTE YpaBHeHHH 1 HepaBeHCTB. Onpenenenus. OCHOBHBIE
TEOpeMBbI PAaBHOCHIIBHBIX ITEPEX0/IaX B ypaBHEHUAX U HepaBeHCTBax. O0mue

METOJBI PEIICHUs yPaBHEHUI: IIEPEX0]] OT paBeHCTBA (PYHKIUN K PAaBEHCTBY apTyMEHTOB IS
MOHOTOHHBIX (DYHKIHH, METOJ pa3iI0KEHN Ha MHOXKUTENH, METO/] BBEIEHH: HOBOH ITEPEMEHHO1],

($yHKIHOHATIBHO-TPpadUIECKUI METOI.

Tema 12.2 I'padprueckuii MeTox peLIeHUs] ypaBHECHHH, HEPABEHCTB

Tp
(KOMOMHUPOBAHHOE 3aHATHE)

OOmye MEeTO/IbI PELICHHS HEPABEHCTB: IIEPEX0l OT CPaBHCHHSI 3HAYCHHH
(GyHKOUI K CpaBHECHHIO 3HAYCHHUH apryMEHTOB JJIs1 MOHOTOHHBIX (DYHKITHIA,
METOJ MHTEPBaJIOB, (yHKIHOHAIBHO-TpaduiIecknil MeToa. ' padudecknit
METOJ] pELICHHS YPaBHEHUH 1 HEPABEHCTB.

Tema 12.3 YpaBHeHHs U HEPaBEHCTBA C MOAYyJIeM (KOMOHMHUPOBAaHHOE

Jlex
3aHATHE)

Omnpenenenne Moxyist. Packpeitre Moy o onpeaenceauro. [Ipocreitmmue
ypaBHEHUs U HEPABEHCTBA ¢ MogyieM. [IpuMeHeHne paBHOCHIIBHBIX
MIEPEXO0B B ONPEICICHHBIX TUMIAX YPABHEHUM U HEPABEHCTB C MOAYJIEM.

Tema 12.4 YpaBHEeHN 1 HEPaBEHCTBA C TApaMETPaMH ITp

3HAKOMCTBO ¢ mapameTpoM. [Ipocreiime ypaBHEHUS 1 HEPABEHCTBA C
apaMeTPOM.

Tema 12.5 CocraBiieHue U penieHre npodecCHOHANBHBIX 3a1a4 C

. Ip
IIOMOIIBKO ypaBHCHI/II/I

Pemmenne TEKCTOBBIX 33184 PO ECCHOHATBHOTO COACPIKAHMSL.

Tema 12.6 Pemenne 3aga4d. YpaBHEHUs 1 HCPABEHCTBA IIp

OO1me MeTo/IbI PeHICHUS YpaBHEHHH. YPaBHEHUS U HEPABEHCTBA C MOAYJIEM U C IIapaMeTpaMH.

CamocrosiTesbHAs padoTa

54

CamocrositenpHas pabora CP

30

CamocrositesnpHas pabora CP

24

IIpomexyTouHas aTTecTalHs

24

OK3ameH Ak

24
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3. YCJOBUA PEAIM3ALINUA ITPOT'PAMMBI IUCIHIUITIJINHBI

3.1. Tpe6oBaHusA K MHUHHMAJIBHOMY MATEPHAIbHO-TEXHUYECKOMY 00ecneYeHUI0

Jiist peanu3aniiy pOTrpaMMbl y4eOHOW AUCIMILIMHBI TPEIyCMOTPEHBI CIIeUaIbHBIC TTOMELICHNS,

MIPUBEACHHBIM B IT 6.3 OCHOBHOI1 00pa30BaTeIbHOM NPOTPaMMBI CIIEIHAIEHOCTH.

Tun aynuropuu

OcHallleHne ayTuTOPHHU
CnennaausupoBanHoe yuedHoe o6opynoBanue, [1O n marepuaibt
JJIS1 OCBOCHUS IMCHUIJIMHBI (MPU HEOOX0AUMOCTH)




VYueOHas ayquTopus uis KoMmmiekT cnenuanu3upoBaHHON MeGenn; J0CKa MeoBast
MIPOBEICHHS 3aHATHH ayIUTOpHAs; TEXHUIECKHE CPECTBA: aBTOMAaTH3HPOBaHHOE pabouee
JIEKIIHOHHOTO TUIIA, 3aHATHH  |MECTO IperojaBarelisi: KoMIbloTep (nponeccop He Hike AMD Quad-
CEeMHUHApCKOro Tuma, kypcooro |Core, onepariBHas maMsath 00beMmoM He MeHee 41'6; HDD namsite
MPOSKTHPOBaHUsI (BHITOTHEHUsT |00beMoM He MeHee 500 gb), sxpaH Ui MPOESKINOHHON TeXHIKH
KypcoBBIX pabot), rpynmnoBeix 1 |Lumen Master Picture, npoexrop EPSON EB-WO05.
WHANBUIYaJIbHBIX KOHCYNIBTanni, [MeeTcs BeIxo/ B MHTEpHET. [IporpaMMHoe obecrieucHue:
TEKYIEr0 KOHTPOJIS U Omnepaunonnas cuctemMa Windows 10 Pro; Office Professional 2007,
npomexyrtouHoi arrectamu  [Kaspersky Endpoint security ms 6usneca - CrangapTHBIN

Aynmuropus s camoctosaTensHoH | Kommnekt crienuanusupoBanaoit Mmedenu; Tenesuzop LED LG 42",
paboThl 00yUarOIIHXCS ABTOMATH3MPOBaHHBIC paboune MecTa (mpoieccop He Hinke AMD

Quad-Core, oneparuBHas namsaTh 00beMoM He MeHee 41°0;

HD500gb), umeeTcst BBIXOI B HHTEPHET

IporpammHoe obecnieuenne: OnepanuonHas cucrema Windows 10

Pro; Office Professional 2007, Kaspersky Endpoint security ms

ousneca - CTaHIapTHEIA

3.2. Uudopmanuonnoe obecneveHne o0yueHust
Ilepeuyenn pexoMeHIyeMbIX YueOHbIX H31aHuil, UHTepHeT-pecypcoB, 10NOJIHUTEIbLHOM
JINTepaTyphbl
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Mocksa: HOpaiit, 2024. - 571 ¢ - Texkcr : snektponssiii. - URL: https://urait.ru/bcode/534966
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1. 9BC PY/IH u croponnue 3bC, k KOTOPBIM CTYAE€HTHI YHUBEPCUTETA UMEIOT JOCTYII Ha
OCHOBaHUU 3aKJIFOYEHHBIX JOTOBOPOB:

- DnexTporHo-Onbmnoreunas cucrema PYIH — OBC PY/IH http://mega.rudn.ru/MegaPro/Web
- O6pasoBarensHast wiatdopma KOpaiit https://urait.ru
- OBC Znanium https://znanium.ru

2. bassl JaHHBIX U ITOUCKOBBIE CUCTCMBI:

- YueOubiid mopran uactuTyTa https://portal.rudn-sochi.ru/
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CamocrosiTenbHas paboTa CTyICHTA SBISIETCS] KITFOYEBOM COCTABISIONIECH yueOHOTO Tporecca,
KOTOpast onpeaensieT ((OPMHPOBAHNE HABBIKOB, YMEHUH M 3HAHWUMN, IPUEMOB ITO3HABATEIIBHOM
JeSITEIbHOCTH B 00ecreuynBaeT HHTEPEC K TBOPUYECKOM pabore.

[TpaBUIBHO CTIUTAHMPOBAHHAS M OPTaHM30BaHHAS CAMOCTOSTEIbHAsE paboTa CTyIeHTOB
MO3BOJISIET:

-crenarbh 00pa3oBaTeIbHBIN Mpoliece Oolee KaYeCTBEHHBIM U HHTEHCHBHBIM;

-CIIOCOOCTBYET CO3JJaHMIO HHTEepeca K M30paHHOH MPo(ecCcHuu 1 OBIAJICHHIO €€ 0COOCHHOCTIMH,
-IPHOOIIUTE CTYACHTA K TBOPUYECKOH IESATETHHOCTH;

-TIPOBONIUTH B JKU3HB TU(PPEPESHIIMPOBAHHBIA MOIXO0A K 00yUSHHIO.

[Tpu opraHn3anuy caMOCTOSATENIFHOW PaOOTHI CTYICHTOB B Ka4€CTBE METOIOIOTHUECKON
OCHOBBI JIOJDKEH MMPUMEHSATHCS IeATENbHBIA MOX0/, KorJa 00ydeHe OpUeHTHPOBAaHO Ha
(dbopMHpOBaHUE YMEHH pemaTh HE TOJBKO THIIOBEIE, HO W HETHITOBBIE 3aJja4H, KOT/J[a CTY/ICHT
JIOJDKEH TPOSIBUTH TBOPYECKYO aKTUBHOCTH, HHUIIMATHBY, 3HAHHSI, yMEHUS M HaBBIKH,
MOJTYYCHHBIE TIPH U3Y4YEHUH KOHKPETHOW JHCUIUTUIHHEI.

Y4eOHO-MeTOANMYECKUE MaTepHAIIbl [UISI CAMOCTOSTEIBHON pabOThl 00yJaOIIHXCS
pa3MemaTcs B COOTBETCTBUH C JIHCTBYIOIIUM TOPSIIKOM Ha CTPAHUIE TUCIHILIHHBI Ha
VYuaeOHOM mopTaire.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS JUCHUIIJIMHBI

KOHTpOJ'Ib " OLICHKA PE3YJIbTAaTOB OCBOCHUA NUCHUIIIMHBI OCYIIECCTBIIACTCA MIPEoaaBaTciicM B
nponecce MpoBEACHUA NPAKTUICCKUX 33.H$ITI/II\/’I, TCCTUPOBAHU:, 4 TAKKC BBIIIOJIHCHU A
O6y‘-IaIOH_II/IMI/ICﬂ HHIUBUIYAJIbHBIX 3anaHm71.
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PesyabTaThl 00yueHus ®opMbI B METOABI KOHTPOJIA U OLEHKH
(ocBOCHHBbIEC YMEHHS, YCBOCHHbIC 3HAHMS) pe3yJibTaToB 00y4YeHust

3HaHUS: Ananmmns u OIICHKA BBITIOJTHEHUS
- 0 MaTeMaTHKe KaK 4aCTH MUPOBOM KyJbTYPbl |HHIWBHIyalIbHBIX 33JJaHAM, PacYeTHBIX padoT,
1 MECTe MAaTEeMAaTHUKHA B COBPEMEHHOMU OTpOC, TEMAaTHIECKUN TUKTAHT,

UMBUIN3AINM, CIOCOOAX ONUCAHUS ABJICHUH KOHTpOJbHAs paboTa, MpaKTHYCCKHE 3aHATHUS,
peajibHOTO MHUpPa Ha MAaTEMATHYCCKOM S3bIKE; JIOMaIIHue paG()T},I, KOMIIBIOTEPHOEC
- O ILUIOCKHX U IIPOCTPAHCTBCHHBIX TECTUPOBAHHUE, B3anmokoHTpOIB u
FeOMETPHYECKHX (UTypax, UX OCHOBHBIX CaMOKOHTpPOJIb  cTylaeHToB. IlomHora wu
CBOHCTBAX; T'PaMOTHOCTh  IMOATOTOBJICHHBIX  JOKIJIAJOB,
- 0 MaTeMaTHYECKHUX MOHITUIX KaK COOGIIEHHIA, PE3EHTALLHIA.

BAKHEHIIINX MaTEMaTH4YECKUX MOJEIX,
MTO3BOJIAIOIIUX OMKMCBIBATE U U3y4aTh pa3HbIE
IIPOLIECCHI U SBICHUS;

- BO3MOKHOCTH aKCHOMAaTHYECKOTO
IIOCTPOECHUS MaTEMaTHIECKUX TEOPUH;

- 00 OCHOBHBIX TIOHATHSIX MaTeMaTH4eCcKOTo
aHaJu3a U UX CBOMCTBAX;

- 0 IIPOLECCax U SABICHUAX, UMEIOIHX
BEPOSATHOCTHBIM XapaKTep, CTATUCTHYECKUX
3aKOHOMEPHOCTSX B PEAJIBHOM MHUpE,
OCHOBHBIX IIOHATHSX JIEMEHTAPHOU TEOPUU
BEPOATHOCTEH.




YMenus:

- BJIaJIETh METOJIaMU J0Ka3aTesbCTB,
aJrOpUTMaMH pelIeHHs 3a7a4; yMEeHue
(hopMyIHpPOBaTH OIPE/IEIEHHUSI, AKCUOMBI U
TEOPEMBI, IPUMEHSATD UX, IPOBOAUTD
JIOKa3aTelIbHbIE PAcCYXACHUS B XOJE PEIICHUS
3a/1ad4;

- OIIEpUPOBATh MOHATUSAMU: CTEIIEHb YUCIIa,
Jorapu(M YMCIIa; yMEHUE BBITIOIHATH
BBIYHCIICHUE 3HAYCHNU U TIPe00pa3oBaHUs
BBIPQYKEHUH CO CTEMEHSIMH H JIorapu(MaMH,
peoOpazoBaHus APOoOHO-pAITIOHAIEHBIX
BBIPAKCHUU;

- BBIOMpATh MOIXOASIINI U3YYEHHBIH METO/
JUISL peIIeHMs 3a/1a4, Paclio3HaBaTh
MareMaTtndeckne (PakThl 1 MaTeMaTHIEeCKHe
MOJIENT B TIPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE;

- IPUBOJUTH IPUMEPHI MaTeMaTHYECKUX
OTKPBITUH POCCUUCKOM U MUPOBOH
MaTeMaTH4YEeCKON HayKH;

- OIIEpUPOBATh MOHATUSIMU: MHOKECTBO,
IIOIMHOKECTBO, OIIEPALIUU HaJl MHOKECTBAMH;
- HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmapar JJIsl OIIMCAaHUs peabHBIX MPOLECCOB U
SIBJICHUU U IPU PEILIeHNH 3a]a4y, B TOM YHCIIe
U3 PYTUX y4eOHBIX IPEAMETOB;

- OIIEDWNOBATH MOHATHSIMHU: HATVDAITEHOE

Habnronenne, KOHTpONIb TIpemogaBaTens 3a
JeSITeTIPHOCTRI0  O0yJaromuxcsi, aHalu3 M
OlICHKa ONTHMAJIbHOCTH METO/a pEelIeHUs
3aja4, Oecesa, ompoc, MPaKTHIECKUE 3aHATHUA,
JIOMaIllHH1e paboTsl, KOMITBIOTEpHOE
TECTUPOBAHNE

IIpakTrueckuil ONBIT:

- pellIeHHs CTaHAAPTHBIMHU IpHEMaMuU
PalMOHAIIBHBIX U UPPAallHOHAIBHBIX,
TOKa3aTeJIbHBIX, CTENIEHHBIX,
TPUTOHOMETPUYECKUX YPAaBHEHUM U
HEPABEHCTB, UX CHCTEM;

- UCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX
NpOrpaMM IpPH PELICHUH 3a/1ad.

Habnronenne, KOHTpoNb IpemnojaBaTens 3a
JEeSTeTbHOCTRI0  O0yJaroImuxcsl, aHalM3 W
OLICHKa ONTHMAJIbHOCTH METO/la PEeLICHHS
3ajady, BBINIOJIHEHUE u 3amuTa
HMHIMBHUTYyaIbHBIX 3a/1aHUH.




6. POHJI OHEHOYHBLIX CPEJICTB

6.1. @oH/I OLICHOYHBIX CPEICTB /IS IPOBEACHNUS IPOMEKYTOUHOM aTTecTallul
of0yuyarommuxcsi mo Aucuuiuvinue «MaremaTukay

IIepeuenb BOnpoCoOB uIsi NOATOTOBKYU K 3aHSATUAM U MPOMEXKYTOUYHOU aTTECTAlUH,
KOHTPOJBHBIX PA0OT, Co/lepyKaHue 3aJaHMi JUISI BBITIOJIHEHUS TPAKTUICCKUX U
CaMOCTOSITENILHBIX PabO0T, peKOMEHIAIMH 10 BHITIOTHCHHIO W KPUTEPHH OLICHUBAHUS
MPeJICTaBICHbI B (DOH/IE OIIEHOYHBIX CPE/ICTB Mo aucnuruinae «MaremaTukay B [IpunoxkeHun k
HacTosiiert Paboueit mporpaMme JUCIIATLTAHEL.

OreHOUHBIE Cpe/ICTBA MO3BOJSIOT MPOBECTH TEKYIIUHU KOHTPOJb Mo AucHuIuinHe. [lo kaxaomy
CPEICTBY OLICHHBAETCS MTOJTHOTA U TIIyOWHA OCBOCHHSI, XapaKTePU3YIOIIHECs MOKA3aTeIsIMU 1
KPUTEPUSMH OLICHUBAHUS
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[lokasarens Kpurepnii
. 3nHaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossrii v .
MeeT: OCHOBHBIC YMEHUsI, TpeOyeMbIe [UTsl BBITIOJIHEHHUS TPOCTHIX
(y3HaBaHue) )
3a/1a4,
«3» B .
naneer: paboTaeT mpu MpsiMOM HaOJTFOIEHHUH.
3uaeT: (paKThl, IPUHIIAIIBL, TPOIECCHI, OOITUE MOHATHUS B MpeaeIax
00acTH MCCIIEeI0BaHUS,
Ba3oBbIit YMeeT: Auana3oH NPaKTHIECKUX YMEHUH, TPeOyeMBbIX JJIsi PeIICHUs
(Bocmpon3BeicHHe) |ONPEIETEHHBIX IPOOIEM B 0OIaCTH MCCIIEN0BAHMS;

«4» Brnageer: GepeT OTBETCTBEHHOCTH 3a 3aBEpIICHUE 33129 B
WCCIIeIOBAaHUH, MPUCTIOCA0IMBAET CBOE TIOBEJCHIE K 00CTOSTEIHCTBAM B
pemIeHu: mpoodIemM
3Haet: akTHUECKOE U TEOPETUIECKOE 3HAHKE B MpeesiaXx 00IacTu

Beicoxuii HCCIICIOBAHUS C IOHUMAHUEM TPaHUIl TPUMEHUMOCTH;
(KOMIETeHTHOCTh) |YMEET: IHaNa3oH NPaKTUYECKUX YMEHUH, TPeOyeMbIX 1y Pa3BUTHSL
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs MPooOIeM;
max 6asut Brnaneer: koHTponupyet paboTy, MPOBOAUT OLIEHKY, COBEPIIEHCTBYET
JercTBUSL pabOTHI

MakcumanbHOE KOTMYECTBO OaIIIOB MO KaXKIOMY OIIEHOYHOMY CPEJCTBY COOTBETCTBYET
BepOaTbHOMY KPUTEPHIO «BBICOKHII.

7. AHBIE CBEJAEHUSA U (MJIN) MATEPUAJIBI

7.1 Ilepevennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, MCI0JIb3YEMbIX NPH OCYIIECTBJICHHH
0o0pa30BaTe/IbHOTO MPoNecca M0 JHCHHIIJIMHE

B mpomecce oOydeHus WCIONB3YIOTCS AaKTHBHBIE M WHTEPAaKTHUBHBIE 00pa30BaTeIbHBIC
TexHONMOruM ((HopMBbI MPOBEACHUS 3AHATHIA):

-JIeKuH, (ppOHTATBHBIE ONPOCH], IPE3CHTAUH U 3aIUTa MUHU-TIPOCKTOB;

-Kelc-cTaan (pa300p KOHKPETHBIX CUTYallni),

-MMUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIH;

-OpraHu3ali CaMOCTOSTENIbHONW y4eOHO-TTO3HABATEIbHON AEATENbHOCTH (WHIMBHTyaTbHBIC
JIOMAIlTHUE 3aaHHs).



