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1. MACHOOPT MPOTPAMMBI YYEBHOM TN CHUIIJINHBI
OY/1.13 MatemaTuKa
Ha36aHUe OUCYUNTUHBL

1.1. Ob6n1acTh NpUMEHEHHUs TPOTrPaAMMBbI

[Iporpamma yuebnoi mucuurumael OVY/[.13 Maremarnka 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)
(byxrantep) (mpuxa3 MunoOprayku Poccun ot 05.02.2018 1. Ne 69)"

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]l.13 Maremarnka Bxogutr B mmkia  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:

O6bem mporpammsl 340 gacoB, B TOM 4YHCIE:
ayZMTOpHOU y4eOHOI Harpy3ku odydatomerocs 310 gacos;
caMOoCTOsTeNTbHON paboTsl oOydaromerocs () 9acos.

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

Tabnuya 1. Buowsl yuebnoti pabomul no nepuodam oceoerus OOII CIIO ons popmbr 06yuenus -
OUHAsL.



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

KonrakTnas (ayiuropHasi) padora (Bcero) 310 152 | 158
B TOM YHCJIC: - - - - - - -
JIEKIUH (€CIH MPELyCMOTPEHO) 58 36 | 22

B TOM 9HCIIE B (pOpME MPAKTUIECKOH TTOATOTOBKH

(ecnm mpexycMOTPEHO) B B B
nmabopaTopHbIe 3aHATHA (ECIU MPETYCMOTPEHO) - - -

B TOM YHCIIe B (hOpME MPAKTHUECKOM TTOJATOTOBKH

(ecru mpexyCcMOTPEHO) B B B
MPaKTHYICCKAE 3aHATHS (€CIU MPEITyCMOTPEHO) 252 116 | 136

B TOM uncie B (POpME MPAKTHIESCKOH MOTOTOBKH

(ecnu IpeLyCMOTPEHO) B B B
CamocTosiTebHas padoTa 00y4aromerocs (Bcero) - - -
B TOM YHCIIE: - - - - - - -

B (hopMe MPaKTUYECKOH MOATOTOBKH

(ecnm IpenyCMOTPEHO) B B B
YacoB Ha KOHTPOJIb: 30 - 30
IIpomeskyTounas arrectanus B popme: (3auet/audzauer/
9K3aMEH) ; Ap | 9K
OO61mast TPYI0EeMKOCTh qac 340 | 152 | 188

2.2. Temaruueckuii mjian u cogep:xkanue yueonoi gucuuminusl OYJl.13 MaremaTuka

Tabnuya 2. Cooepoicanue oucyuniunwvl/MIK no eéudam yuebnoti pabomoi

HANWMEHOBAHMUME PA3JEJIA IUCHUITIJINHBI

Bu eonom
Ay KoJ1-Bo yacos

Copep:xanue pa3aeia (TeMbl)

padoTbI*

Paspen 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI

20

Tema 1.1 Llens 1 3amaun MaTeMaTHKH TPH OCBOCHUH CTICITHATBFHOCTH

(KOMOMHUPOBAHHOE 3aHATHE)

JIex 2

bas3oBble 3HAHWA U YMEHH [T0 MaTEMaTHKE B TPO(ECCHOHAIBHOI U B

HOBCCHH@BHOﬁ JACATCIbHOCTH.

Tema 1.2 Yucna u BeraucneHus. BripaxkeHus u npeoOpa3oBaHus

(KoMOMHHUPOBAHHOE 3aHATHE)

HGECTBM Haa NOJIOXKUTCIIBHBIMA 1 OTPULATCIIbHBIMHA YHACIIaMH,

OOBIKHOBEHHBIMM M JACCATHYHBIMH ILpO6}IMH.

HeiicTBus co creneHsaMu, (OPMyYITBI COKPAIIEHHOTO YMHOKECHHSL.

Tema 1.3. 'eomeTpHs Ha TUTOCKOCTH

| Tp | 4

Buas! minockux ¢uryp u ux miomas.

IIpakTHKO-OpHEHTHPOBAHHBIE 33a4l B Kypce FeOMETPHH Ha IIIOCKOCTH.

Tema 1.4 TlpoueHTHbIC BEIYUCICHUS (KOMOMHUPOBAHHOE 3aHATHE)

| Ilp | 4

[IpocTeie mPOIEHTEI, pa3sHble crocoOb! MX BeIYHCICHUS. CII0XKHBIC TPOLCHTHL.

Tema 1.5 YpaBuenus u HepaBeHCTBa. CHCTEMBI ypaBHEHHIH | ITp | 4
Jluneitnsle, KBagpaTHbIE, POOHO-TMHEITHBIE YPABHEHHS K HEPABEHCTBA.

CriocoOBI penmeHms CHCTEM JTMHEHHBIX ypaBHEHUH. CHCTEMbI THHEHHBIX

HEPaBEHCTB

KonTponsHas pabora | IIp | 2

Brraucnenus u mpeobpa3zoBaHus. YpaBHEHUS H HEpaBeHCTBa. [ eoMeTpus Ha

IIITOCKOCTH.




Pasgen 2.1IpsiMble 1 MI0CKOCTH B IPOCTPAHCTBE 36

Tema 2.1. OcHOBHBIE IOHATHSA CTepeoMeTpun. Pacnonoxenne

5 II 6
NPSIMBIX M TUIOCKOCTEH (KOMOWHHUPOBAHHOE 3aHSTHE) P

IIpenmer crepeomerpun. OCHOBHBIE TOHATHS (TOYKA, IPAMAas, TNIOCKOCTH,
npoctpaHcTBo). OCHOBHBIE aKCHOMEI cTepeoMeTpuH. [lepecekarommecs,
napajuleIbHbIE U CKpeluBatoniecs npsamsle. IlpusHak u cBoMCTBO
CKpeIMBaroImuxcs Npsmeix. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPHI.

Tema 2.2. [lapanmnensHOCTH NPSIMBIX, IPAMOM U IMIIOCKOCTH,

N IIp 6
MJI0CKOCTEH (KOMOMHUPOBAHHOE 3aHSATHE)

[Napanmnensabre mpsaMas 1 mrockocTs. Onpenenenue. Ilpn3nak. CpoiicTsa (c
nokaszarenscTBoM). [lapannensubie miockoctu. Onpenenenne. [Ipn3Hak.
CgoiicTBa (¢ moKa3aTenbCcTBOM). TeTpasmp 1 ero AIeMEeHTHI.
[Napannenenumen u ero 3neMeHTsI. CBOICTBA IPOTHBOIOIOKHBIX TPAHEH
nuaroHanei napasenenunena. [lloctpoenue ceuenuit. Pemenue 3anay.

Tema 2.3. [lepneHANKYIAPHOCTD MPSAMBIX, IPSIMON U TUIOCKOCTH,

u IIp 6
IUTOCKOCTEH (KOMOMHUPOBAHHOE 3aHSTHE)

IlepnenpukynsapHble npsMsele. [lapaniensHble OpsAMble, DEPICHAUKYISIPHBIC
K II10CKOCTH. ITpH3HaK nepneH UKy IspHOCTH NPAMOU U IUIOCKOCTH.
HoxazarensctBo. Ilepnenukynsp u HakiaoHHas. [lepnenaukynsapHbie
mIockocTh. IIpu3Hak nepnesguKyIspHOCTH IITOCKOCTEH. Jloka3aTenbeTBO.
Paccrosinust B mpocTpaHCTBE.

Tema 2.4. Teopema o Tpex MEpPHEHANKYIAPax (KOMOMHHPOBaHHOE

3QHSATHE) Ip 8

Teopema o Tpex nmeprneHaIuKyIsIpax. Jloka3aTebCcTBO. YTOI MEXAY IPSIMOU U TIIIOCKOCTEIO.
Yros Mex 1y MI0CKOCTIMHU.

Tema 2.5. IlapannenbHble, NEpIEHANKYIAPHBIC, CKPEIINBAIOIIHECS

IIp 8
MpsiMbIC
Axcromsl crepeomerpun. [leprneH Ky sIpHOCTh MPSIMON U TIOCKOCTH,
NapaIeIbHOCTD JABYX MPSIMBIX, TEPICHAUKYISIPHBIX TUIOCKOCTH,
MEPIECHIUKYIPHOCTD MI0CKOCTEH.
KontpomnpHas pabdora. | IIp | 2

PacnionoxxeHre NpsAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.
[lepnieH IUKYISIPHOCTE U TapaUIETBbHOCTh MPAMBIX M MIIOCKOCTeH. CKpemmBatonyecs npsmele.

Paznen 3. KoopauHaTbl 4 BEKTOPBI 16

Tema 3.1 JlexapToBBbI KOOPAMHATHI B TpocTpaHcTBe. PaccTosHme
MeX Iy AByMs TodkaMu. KoopauHaThl cepeTuHBbI Jlex 4
oTpe3Ka (KOMOMHHPOBAHHOE 3aHATHC)

JekapToBel KOOpAMHATHI B TpocTpaHcTse. IIpocreiimme 3anayn B koopauHarax. PaccrosHue Mexay
JIByMsI TOYKaMH, KOOPIAUHATBI CEPEAUHBI OTPE3KA.

Tema 3.2 BekTopsl B IPOCTPAHCTBE. YTOI MEXIY BEKTOPaMHU.

Jlex 4
CxayisipHOE TIPOU3BEICHNE BEKTOPOB (KOMOHHUPOBAHHOE 3aHSTHE)

Bexrops! B mpoctpancTe. Ca0KEeHNUE M BHIYUTAHHE BEKTOPOB. YMHO)KEHUE
BekTopa Ha uncio. Kommmanapasie BekTopsl. CKamsipHOE MPOU3BEICHHE
BEKTOPOB. PasioxkeHue BEKTOpa MO TPEM HEKOMITTIaHAPHBIM BEKTOPAM.
Koopannarsl BekTOpa, CKaIApHOE IPOU3BEIEHUE BEKTOPOB B KOOPIUHATAX,
YTOJI MEXIY BEKTOPAMH, YTOJI MEXKAY IPAMOH U IIOCKOCTHIO, YTOJI MEXTY
IJIOCKOCTSIMH.

Tema 3.3 IlpakTHKOOpHEHTHPOBAHHBIE 331a9H HA KOOPAMHATHON

IIp 6
TLIOCKOCTH

Koopmmrarras miockocTs. Beraucnenue paccTosHII U IITOMAaneit Ha
mrockocTr. KomndaecTBeHHBIE PacdeThl




KonrtponsHas pabora. | Ip | 2

JlekapToBBI KOOPAUHATHI B IPOCTPAHCTBE. BEKTOPBI B IPOCTPAHCTBE.
CrnoxeHne 1 BEIMUTaHHE BEKTOPOB. YMHO)KEHHE BEKTOPA Ha THUCIIO.
Kommmanaprasre BekTopsl. CKansipHOE MPONU3BEICHIE BEKTOPOB.
PasnoxxeHne BeKTOpa 0 TPEM HEKOMILIaHAPHBIM BekTopaM. IIpocreiimme
3a1a4u B koopAuHarax. KoopauHarsl BEKTOpa, pacCTOSHUE MEXly TOUKAMH,
KOOPIMHATHI CEpPEeIUHBI OTPE3Ka, CKAIAPHOE TIPON3BEACHNE BEKTOPOB B
KOOpIAMHATAX, yTod MEXIy BEKTOpaMH, yTOJI MEXAY MPAMOI U INIOCKOCTEIO,
YTOJl MEXXIY IIOCKOCTAMH.

Pazgen 4. OcHoBbI TpuroHomerpun. Tpuronomerpuieckue

bynkuun 32

Tema 4.1 Tpuronomerpudeckue (pyHKIUN TPON3BOIBLHOTO yTIIa,
grcna. Pagnannas u rpagycHas Mepa yria (KOMOMHHPOBAaHHOE Jlex 2
3aHATHE)

Panuannas mepa yrima. [loBopoT TOUKH BOKPYT Hadara KOOPAUHAT.
OnpeneneHue CHHyca, KOCHHYCA, TAHTEHCA U KOTAHTEHCA. 3HAKHU CUHYCA,
KOCHHYCAa, TAHTCHCA H KOTAHTEHCA MO YETBEPTAM. 3aBHCHMOCTb MEXIY
CHHYCOM, KOCHHYCOM, TAHTEHCOM H KOTAaHT€HCOM OJHOTO M TOTO K€ yTTa.

Tema 4.2 OcHOBHBIE TPATOHOMETPHUIECKHE TOXAECTBA. DOPMYITBI

Jlex 4
npuBeIeHus (KOMOMHIUPOBAHHOE 3aHSITHE)

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

Tema 4.3 Cunyc, KOCHHYC, TAHT€HC CyMMBI M Pa3HOCTH JIBYX YITIOB
CHHYyC 1 KOCHHYC IBOWHOTO yriia. DOpMyIIbl TOTOBUHHOTO yTaa Jlex 2
(KOMOMHHPOBAHHOE 3aHATHE)

CymmMa 1 pasHocTh cuHycoB. CyMMa B pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC

IBoiHOro yria. @opmyns! mosoBuHHOTO yria. [IpeobpasoBanus cymmsl

TPUTOHOMETPUYIECCKUX (PYHKIMH B IPOU3BEACHUE U IIPOU3BEIACHUS B CYyMMY.

BripaxkeHre TPUTOHOMETPHUECKIX (PYHKIUI Yepe3 TaHT€HC ITOJIOBUHHOTO apryMeHTa. [Ipeobpa3oBanus
MPOCTEHIINX TPUTOHOMETPHIECKUX

BBIPAXKEHUH.

Tema 4.4 @ynkunu, nx cBoricTBa. CriocoOs! 3aganust QpyHKITUI

Jlex 2
(KOMOMHHPOBAHHOE 3aHATHE)

OO6racTh onpeneieHns 1 MHOKeCTBO 3HaYeHu GyHkiwi. YETHOCTS,
HEYETHOCTD, MEPUOIUYHOCTE PyHKIUH. CriocoObl 3anaHus (QyHKIHH.

Tema 4.5 Tpuronomerpudeckie QyHKIHN, UX CBOICTBA U rpaduKu

Jlex 2
(KOMOMHUPOBAaHHOE 3aHSATHUE)

O0nacTp onpeneneHns 1 MHOKECTBO 3HAYCHHH TPUTOHOMETPHUCCKUX
¢yukuuit. Y€THOCTH, HEUETHOCTD, IEPHOAUIHOCTH TPHTOHOMETPHUIECKUX
¢yukuuii. CoiictBa u rpaduku QyHKIUI y = cOS X, Yy =sin X, y =tg X, y = ctg
X.

Tema 4.6 [IpeobpazoBanue rpa¢uKOB TPUTOHOMETPHYECKHUX (PyHKITHIH ITp 6

Cyxatre U pacTshHKeHHE TPahUKOB TPUTOHOMETPHUUIECKUX (DyHKITHH.
[IpeobpazoBarne rpaMKOB TPUTOHOMETPHUIECKUX (DYHKITHIA.

Tema 4.7 Onucanue NporU3BOACTBEHHBIX IMPOIIECCOB C TOMOIIBIO

rpapuKoB QyHKIHH g 4
Hcnons3oBanne CBOWCTB TPUTOHOMETPHIECKHX (PYHKIIUH B

npodeccroHabHBIX 3a1a4ax.

Tema 4.8 OOparHbIe TPHTOHOMETPUIECKUE (QYHKITHH Tex ’

(KoMOMHUPOBAHHOE 3aHATHUE)

OOparnple TpuroHoMerpuieckue GpyHknun. Mx cBoiicTBa u rpaduky.




Tema 4.9 Tpuronomerprudeckie ypaBHEHUS U HEPABEHCTBA

Jlek 4
(KOMOMHHUPOBAHHOE 3aHSTHE)

VYpaBHeHHE cOs X = a. YpaBHEHHE sin X = a. YpaBHEHHe tg X = a, ctg X = a.
Pemenune TpUroHOMETPHUYECKUX YPAaBHEHNI OCHOBHBIX THUIIOB: IPOCTEHIIINE
TPUTOHOMETPHUUIECKUE YPABHEHMSI, CBOMSIINECS K KBaIPATHBIM, pEIIaeMble
Pa3JIoKEHUEM Ha MHOYKUTEIH, OIHOPOAHBIE.

IIpocTeiiiine TPUTOHOMETPUUYECKHAE HEPABEHCTBA

Tema 4.10 CucteMbl TPUTOHOMETPUIECKUX yPaBHEHUI

Jlex 2
(KoMOWHMPOBAaHHOE 3aHATHE)

CucreMBl IPOCTEHIINX TPUTOHOMETPUIECKIX YPAaBHEHUI.

KonTporneHas padora | IIp | 2

[IpeobpazoBanme TPUTOHOMETPHIECKUX BEIpakeHUH. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB B TOM YHUCIIE C
HCIOTIF30BAaHUEM CBOMCTB (DYHKITHIA.

Paspen 5. IlpousBognas GyHKIUM, ee IPUMEHEHHE 54

Tema 5.1 [Tonarne mpomnsBogHON. @opMyIs! 1 TpaBUIa

Jlex 2
nmubdepeHnnpoBanus (KOMOMHUPOBAHHOE 3aHATHE)

OmnperneneHne YHCIOBOU OCIEAOBATEIEHOCTH U CIIOCOOBI €€ 3aJaHMU.
CBoiicTBa YHCIIOBEIX TTOCHeAOBaTeNbHOCTEH. Onpenenenne npeaena
MIOCIIEZI0BAaTENbHOCTH. BRIUmCIIeHne IpeenoB MoclIea0BaTeIbHOCTEH.
[penen ¢pynkiuu Ha 6eckoneunoctu. [Ipenen GyHKIHM B TOUKE.
IIpupamenue aprymenra. Ilpupamenue pyHkpn. 3anadu, IpUBOIAIINE K
MOHATUIO TPOU3BOAHON. OnpeneneHne NPOU3BOAHON. ATOPUTM OTBICKAHUS
MPOU3BOIHOM.

Tema 5.2 ITpor3BogHBIE CyMMBI, Pa3HOCTH NPOU3BEAEHUS, YaCTHOTO

(KOMOMHUPOBAHHOE 3aHATHE) Tp 8

Dopmynsl quddepennuponanms. [Ipasmra tuddepennrpopanus

Tema 5.3 [Ipou3BOAHBIC TPUTOHOMETPHUCCKUX (DYHKIIHIA.

o Jlex 2
[IponsBoxHas cnokHOM PyHKINN (KOMOMHIPOBAHHOE 3aHATHE)

Omnpenenenue cioxxHOi (pyHKIAA. [Ipou3BOIHAS TPUTOHOMETPHIECKUX
¢yuxowmid. [TpousBomHas cioxaON QyHKIHI

Tema 5.4 TlonsaTHE O HEMPEPHIBHOCTH (QYHKIIMHA. METO MHTEPBAIOB

(KOMOMHHPOBaHHOE 3aHSTHE) Tp 8

[Nonsatne HenpepriBHOI (pyHKnmH. CBOMCTBa HENpepbIBHOW (yHKIMHU. CBA3b MEKAY HEIPEPHIBHOCTHIO

u nuddepenrnupyeMocTsio QyHKIIHH B TOYKE.
AJITOPHTM pelIcHHs HEPaBEHCTB METOIOM HHTCPBAJIOB.

Tema 5.5 T'eomerpudeckuii u GU3NYECKUI CMBICIT TIPOU3BOIHOM

(KOMOMHHUPOBAHHOE 3aHSATHE) Up &

l'eomeTpryeckuii CMbICI TPON3BOTHON (PYHKIMH — yIIoBOU Ko3pduuumeHT
KacaTelbHOH K TpaduKy GpyHKIMH B Touke. YpaBHEHHE KacaTeIbHOM K
rpapuKy GyHKLIUU. AIITOPUTM COCTaBICHHUS YpaBHEHHS KacaTellbHOU K

rpa¢uky ¢pyHknuu y=f(x)

Tema 5.6 @u3HUECKHUI CMBICI TIPOU3BOIHON B IPO(ECCHOHAITBHBIX

3agagax Hp 8

Ousmaecknil (MEXaHMYECKUH) CMBICIT TIPON3BOTHON — MTHOBEHHAsI CKOPOCTh
B MOMEHT BpemerH t: v =S (t).

Tema 5.7 MonoToHHOCTH (PyHKITHMH. TOYKH SKCTpeMyMa

(KOMOMHHUPOBAHHOE 3aHSTHUE) Mp 6

Bospacranue u yopIBaHHE (PYHKIHH, COOTBETCTBHE BO3PACTAHUS U

yOBIBaHUs QyHKIMHU 3HAKY Tpou3BoxHOU. [ToHATHE MPOU3BOJHON BBICILIETO

MTOPAIKa, COOTBETCTBHE 3HAKA BTOPOH MTPOM3BOIHOM BBITYKIOCTH

(BorayTocTH) (pyHKIIMM Ha OTpe3Ke. 3a1au Ha MAKCUMYM M MHHHMYM.

[onsATne acuMNTOTHI, CHOCOOBI MX ONMPEACTICHU. ANTOPHTM HCCIICIOBAHUS

(YHKIUHT B IOCTPOCHHSA ee IpadHKa ¢ MOMOIIBIO TPON3BOAHOM. [IpoOHoMMHeHHAs QyHKIHS




KonrtponsHas pabora. | Ip | 2

®opmynsl 1 npasuia quddepennuposanus. Viccnenopanue GpyHkuii
MTOMOIIBIO TTpon3BoAHOM. Hanbonbiee u HanMeHblnee 3HaYeHUsT QYHKLINH.

Tema 5.8 HccrienoBarue GpyHKIII U TOCTpOCHNE TPaPHUKOB

Jlex 2
(KOMOMHHPOBAHHOE 3aHSTHE)

WccrnenoBanue GpyHKIIMM HA MOHOTOHHOCTH M IIOCTPOEHHUE TPAPHKOB.

Tema 5.9 Haunbonsinee n HanMeHbIIee 3HaYCHIUS (PyHKINN

(KOMOMHHPOBAHHOE 3aHATHE) lp *

HaxoxxneHre HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHU N (PyHKIIHIH,
MOCTPOEHHE I'papUKOB MHOTOWICHOB C HCIIOJIB30BaHHEM arapara
MaTEeMaTHYeCKOTO aHalINn3a.

Tewma 5.10 HaxoxaeHrne onTUMATBFHOTO PE3yIbTaTa ¢ TOMOIIBIO

o I 4
HpOH3BO)IHOH B HpaKTH':IGCKI/IX 3aga4dax p

Hanmenrbiee u Hanbonpliee 3Ha4eHUE QYHKINU

Pazgen 6. MHOrorpaHHHKHM U TeJ1a BpallleHHs 48

Tema 6.1 Bepumnsl, pedpa, TpaHU MHOTOTPaHHHKA Tex ’
(xoMOMHUPOBAHHOE 3aHATHE)

[NorsaTne MHOTOrpanHuKa. Ero sneMeHTHI: BepnHbl, peopa, rpand. JJunaronans. CedeHue. Boimykibie n
HEBBIITYKJTbIE MHOTOTPaHHUKH.

Tema 6.2 ITpusma, ee cocrapisaomue, cedenue. Ipsamas u

Jlex 2
TIpaBMIbHAS TPU3MBI (KOMOMHHPOBAHHOE 3AHSITHE)

[Monsarue npusmel. Ee ocHOBanus u 00koBBIe TpaHy. BricoTa pH3MEI.
IIpsimas u HakIoHHAasA npusMa. IIpaBunbHas npusma. Ee ceuenue.

Tema 6.3 [Tapannenenumnen, kyo. Cedenue Ky0a, napajiesenuneaa

Jlex 2
(KOMOMHUPOBAHHOE 3aHATHE)

[Napamrenenumen, cBoOCTBa MPAMOYTOIBLHOTO NapasuIeIeHIena, Kyo.
Ceuenue Ky0Oa, mapajuienenumena

Tewma 6.4 [Mupamupa, ee cocrapisronue, cedenue. [IpaBunpHas

Jlex 2
nupaMua. YcedeHHas nupaMua (KOMOMHHPOBAHHOE 3aHATHE)

[Mupamuna u ee snementsl. Ceuerne mupamusl. [IpaBunsHas mupamMuaa.
VYceuennas nupamMuia.

Tema 6.5 bokoBast 1 TIOJTHAS TOBEPXHOCTH MPU3MBIL, TAPAMUIBI

Jlex 2
(KoMOWHMPOBAHHOE 3aHATHE)

[Tnomians OOKOBOW M TIOTHON TTOBEPXHOCTH MTPU3MBI, ITUPAMHJIBI.

Tema 6.6 Cummerpus B KyOe, HapauieNenuIeae, mpu3Me, TUpamMuie

Jlex 2
(KoMOMHUPOBAHHOE 3aHATHUE)

CuMMeETpHs OTHOCHTEIIFHO TOUKH, MPSIMOIi, TtockocT. CHMMeTpus B KyOe,
napajuielenuiese, Ipu3Me, MUpaMu/e.

Tema 6.7 [Ipumeps! cumMeTpuil B mpodeccnu | Jlex | 4

CuMMeTpHst B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY.

Tema 6.8 [IpaBniibHBIC MHOTOIPDAHHUKH, HX CBOMCTBA | Jlex | 2

IlonsATHE PaBMIIBHOTO MHOTOTpaHHMUKA. CBOHCTBA MPABHIIBHBIX
MHOTOTPaHHHKOB.

Tema 6.9 Hunmaap, ero cocrasistontue. CedaeHne MTHHAPA

Jlex 2
(KOMOMHHMPOBAHHOE 3aHATHE)

Hunmuaap u ero snemenTsl. CedeHue UMHApa (1apajuieIbHOe OCHOBAHUIO
n ocu). PasBepTka rmummHIpA.

Tema 6.10 Konyc, ero cocrasmsmromue. CedeHne KoHyca

Jlex 2
(KOMOMHUPOBAHHOE 3aHSATHE)

Konyc u ero anementsl. Ceuenne konyca (apajuieIbHOS OCHOBAaHHIO U
MIPOXOJAIIEE YePE3 BEPIINHY ), KOHMYECKHE ceueHus. Pa3BepTka koHyca

Tema 6.11 Yceuennsiit konyc. CeueHne ycedeHHOTO KOHyca

(KOMOMHHPOBAaHHOE 3aHSTHE) Tp §

VYceuennsrii konyc. Ero oOpasyromnias u Beicota. CeueHue yce4eHHOTo KOHyca




Tema 6.12 Illap u chepa, ux ceuenust (KOMOHHHPOBAHHOE 3AHSITHE) | Ip

[ap u cepa. BzaumHoe pacnionoxenue chepsl U mwiockoctu. CedeHue
nrapa, cepsl.

Tema 6.13 Ilousatue 06 0obeMe Tena. OTHOMEHHE 00BEMOB ITOA0OHBIX

Tp
Tes (KOMOMHHPOBAHHOE 3aHSITHE)

Iownsitre 06 06veme Tena. O0beM Kyba U IPSIMOYTOJIBHOTO
napaienenunena. OobeM Mpu3Mbl U THIHHIPa. OTHOLIEHHE 00bEMOB
MTOTOOHBIX TEI.

Tema 6.14 OOBeMBI ¥ TUIOIIAAN TTOBEPXHOCTEH TEl

IIp
(KOMOMHHUPOBAHHOE 3aHSATHUE)

O0bembl nupamuIbl 1 KoHyca. O0beM miapa. [lnommanyu noBepXHOCTEH Te.

Tema 6.15 KoMOuHAaIH MHOTOTPAaHHHUKOB U TEJI BPallleHUs | ITp

4

KOM6I/IH3HI/II/I TCOMETPHUYICCKUX TECII.

Tema 6.16 ['eomeTprueckne KOMOMHAITNN HA IPAKTHUKE | ITp

4

Hcnoms3oBanue KOM6HH&HHﬁ MHOTOTPaHHUKOB M TCJI BpAallICHUA B IMPAKTHKO-OPUCHTHPOBAHHBIX

3aJgadgax

KonTponpHas pabora | IIp

2

O0ObeMbI 1 IIomanau rMMOBEPXHOCTH MHOTOTPAHHHUKOB U TCJI BpalllCHUA.

Pa3nen 7. IlepBooOpa3uas pyHKIMN, ee MPUMEHEHNE

20

Tema 7.1 [lepBooOpasnas ¢pyHkuun. [Ipasuiia HaX0XK ISHHS

Ip
IepBOOOPA3HBIX (KOMOMHHUPOBAHHOE 3aHATHE)

3amada 0 BOCCTAaHOBICHUH 3aKOHA IBHKCHHS IO N3BECTHOM CKOPOCTH.
[ousaTue uaTerpupoBanus. O3HaKOMIICHHE C TOHATHEM MHTETpasa |
nepBooOpas3Hoi i pyHknuu y=f(x). Pemenne 3aa4u Ha CBA3b

IepBOOOpa3HOI U ee MPOU3BOAHOM, BEIYHCICHUE TEPBOOOpa3HON T JaHHON GyHKIuH. Tabnnna

dhopMyIt [T HAXOXKIEHHS TIEPBOOOPA3HBIX.
W3ydenue npaBuiia BEIYHCICHHUS ITEPBOOOPa3HON.

Tema 7.2 ITnomans kpuBomuHeitHON Tpanenuu. @opmyna HerotoHa —

" I1
JlelibHnna (KOMOMHHPOBAHHOE 3aHSITHE) P

3agaun, MPUBOSIINE K TOHATHIO OMPEIEIIEHHOr0 HHTETpaia — o
BBIYUCIICHUH [LIOIIAM KPUBOJIUHENHON Tpaneuy, 0 IepeMelCHUU TOUKH.
[MousaTHe onpenenéHHoro nHTErpasia. [eomerpruuecKuii  GU3NUCCKuil
CMBICI OTIpeAeneHHoro uarerpana. @opmyna Herorona— Jlel6auna.

Tema 7.3 HeonpeneneHHbIM U ONPEAEICHHBII HHTETPaIbl

Tp
(KOMOMHHMPOBAHHOE 3aHSATHE)

IHousTue HCOIPEACIICHHOIO HHTCI paJIa.

Tema 7.4 [ousaTHe 00 onpeneIeHHOM HHTETPaJie KaK IIONa IH

N II
KPHBOJIMHEHHO Tpanenuu (KoMOHHHPOBaHHOE 3aHATHE) P

I'eoMeTpudecKkuii CMBICII OIPEAEIICHHOTO UHTErpaa.

Tema 7.5 OnpeneneHHBIN HHTETPAI B )KU3HH | IIp

2

T'eomeTpuyeckuii cmbici onpeaeneHHoro unrerpaia. @opmyna HeroroHa -

JleitOnuma. Pemmenue 3a1a4 Ha MPIMEHEHAE HHTETPAJIA UTSI BBIYHCICHIS (PU3MUECKUX BETUIHH U

IJIoIaae

KonTponpHas pabora | IIp

2

[epBooOpasuast pyukuu. [IpaBuiia HaxokIeHHs TepBooOpa3HbIx. Ee
NPUMEHEHUE.

Paznen 8. Crenenn u xopun. Crenennas GpyHKnus

12

Tema 8.1 Crenennas ¢pyHKIH, €€ CBOMCTBA (KOMOMHUPOBAHHOE

3aHATHE ) Ip

ToHATHE KOPHS N-0M CTEIIEH) U3 JCHCTBUTEILHOrO uncaa. OyHKImu y = Vx n
WX cBo¥icTBa U rpaduku. CBoHCTBa KOPHS N-OH CTETICHH.

Tema 8.2 [IpeoOpa3oBaHue BbIpAKEHUI C KOPHSIMU N-OW CTETICHU

Ip
(KoMOMHMPOBAHHOE 3aHATHE )

IIpeobpazoBanre HPPaMOHAIBHBIX BBIPAXKESHUI




Tema 8.3 CBolicTBa CTETICHH C PAIIIOHANBHBIM U ICHCTBUTEIBHBIM
mokasaresiMi (KOMOMHHPOBAHHOE 3aHSITHE )

Ilp

2

[onsTue creneHu ¢ MOOBIM pallnOHATIBHBIM MoKa3aresieM. CTeneHHble (PYHKINHU, UX CB

rpaduKm.

OMCTBa U

Tema 8.4 Pemrenne nppannoHaIbHBIX YPAaBHEHHI H HEPABEHCTB
(KOMOMHHPOBAHHOE 3aHATHE )

Ip

PaBHOCHJIBHOCTb UPPALIMOHAIIBHBIX YPABHEHUI U HEPABEHCTB. MeToabl UX

pemienus. Pemenne uppanuoHanbHbIX YPABHEHUN U HEPAaBEHCTB

KonTponpHas pabora |

Ilp

Onpenenenue creneHHon GpyHkiuu. Mcrnonb30BaHne ee CBOHCTB nMpu
pEeLICHUU YPAaBHEHHU U HEPABEHCTB.

Paznen 9. IlokazarenbHas pyHKINA

12

Tema 9.1 Ioka3zarenpHas (QyHKITHA, €€ CBOMCTBA (KOMOMHHUPOBAHHOE
3aHITHE )

Ip

Cremnens ¢ TIPpOHU3BOJIbHBIM HCﬁCTBHTeﬂbHBIM IOKa3arciacM. OHpC}IGHGHI/IG

IMOKAa3aTeIbHON (PYHKINH, €€ CBOMCTBA U rpaduk. 3HAKOMCTBO C
NpUMEHEHHUEM MTOKa3aTenpbHON (pyHkmin. Pemenue moka3zaTerbHBIX
ypaBHEHUH (PyHKIHOHATEHO-TPAQUICSCKIM METOIOM.

Tema 9.2 Pemienue nokaszaTenbHBIX YPAaBHEHHUHM U HEPABEHCTB |

Pemenne nokasaTenbHbIX YPaBHEHUI METOOM ypaBHHBAHUS MIOKa3aTeNleH,

METOJOM BBEJCHHUS HOBOU TIepeMEHHOH, (hYHKIIMOHAIBHO-TpadhuIecKuM
MeToJ0M. PerleHne nokasarenbHbIX HEPABEHCTB.

Tema 9.3 CucreMbl OKa3aTeIbHBIX YpaBHEHUH (KOMOMHUPOBAHHOE
3aHATHE )

IIp

Pemenne cucTeM moka3aTelIbHBIX ypaBHeHHﬁ.

KonTtponsnas pabora |

IIp

Pemenne mokas3areIbHBIX ypaBHCHI/Iﬁ METOAOM YpaBHUBAHUA moKa3aTeiaeh

U1 METOAOM BBEJICHUS HOBOM IepeMeHHOM. Penienue nokasarenbHbIX
HEPAaBEHCTB.

Paspea 10. Jlorapugmel. Jorapupmuydeckas Gpynkuus

20

Tema 10.1 Jlorapudm uncna. JlecaTuaHbINA U HATYPATBHBII
JIoTapu(pMBbl, YHCII0 € (KOMOMHUPOBAHHOE 3aHATHE )

Ip

Jlorapu¢wm uncna. JlecATHUHBINA U HATypaJIbHBIN JIorapu(MBI, YHCIIO €.

Tema 10.2 Cgoticta sorapu¢moB. Onepanus JiorapupMHpOBaHUL
(KoMOMHUPOBAHHOE 3aHATHUE )

IIp

Cgoiictsa norapudmos. Onepanus JiorapupMUPOBaHU.

Tema 10.3 Jlorapudmudeckas GyHKIOH, €€ CBOHCTBA
(KOMOMHHMPOBAHHOE 3aHATHE )

Ilp

JlorapudMudeckas QyHKIMS U €€ CBOMCTBA

Tema 10.4 Pemenue norapudMuiIeckux ypaBHEHHI 1 HEPAaBEHCTB
(KOMOMHHUPOBAHHOE 3aHSATHE )

Ip

[NousTe morapupmudeckoro ypaBHeHus. Onepanust moTeHnupoBanus. Tpu

OCHOBHBIX METO/Ia PEIICHHS JOrapu(PpMUIECKHX YPABHCHHIM:

(byHKINOHATIBHO-TpaUIECKAH, METO/] TOTCHIIMPOBAHH, METO BBE/ICHHS HOBOH ITEPEMEHHOIA.

Jlorapudmudeckie HEpaBeHCTRA.

Tema 10.5 Cucremsl norapuMUIECKUX ypaBHEHHIH
(KoMOMHMPOBAaHHOE 3aHATHE )

Ip

ANTOPUTM pEIIEHUA CHCTEMBI ypaBHEHHUI. PaBHOCHIIBHOCTE
norapu(pMUIECKUX ypaBHEHNH 1 HEPaBEHCTB.

Tema 10.6 Jlorapumbl B IpHpo/ie ¥ TEXHUKE |

Ilp

4

[Mpumenenne norapudma. Jlorapudpmudeckas crimpains B mprpoge. Ee Maremarnueckuie CBOHCTBA.

KoHTponsHast paboTa |

Ilp

2

Jlorapudmudeckas GpyHkps. Pemenne npocTednmx aorapuGMHISCKIX

ypaBHEHHH.




Pazgen 11. DneMeHTbI KOMOMHATOPUKH, CTATHCTHKH H TEOPHH

o 24
BEpPOATHOCTEH

Tema 11.1 OcHOBHBIE TOHATHS KOMOHHATOPUKH (KOMOWMHHUPOBAHHOE

3aHATHE) Tp 4

[lepecTanoBKH, pa3MENICHUS, COICTAHUA.

Tema 11.2 CobbiTre, BepoATHOCTE cOOBITHS. ClI0KECHHE H YMHOXKCHUE

s IIp 2
BEPOSTHOCTEH (KOMOMHHPOBAHHOE 3aHSTHE)

CoBMecTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CYMMBI COOBITHI. YCIoBHAs
BEPOSATHOCTh. 3aBUCHUMBIE H HE3aBUCHMBIE COOBITHSL.
TeopeMbl 0 BEpOSATHOCTH MPOU3BEACHHUS COOBITHIA.

Tema 11.3 BeposiTHOCTB B npodhecCHOHANBHBIX 3a1a9ax | IIp ‘ 4

OTHOCHTENbHAS 9aCTOTa COOBITHS, CBOHCTBO €€ YCTOMYHUBOCTH.
Craructudeckoe onpeneeHue BepoaTHOCTH. OIeHKa BEPOSTHOCTH COOBITHS.

Tema 11.4 [luckpeTHast ciry9aiiHas BEIMIHHA, 3aKOH €€

IIp 2
pacrpenencHus (KOMOMHUPOBAaHHOE 3aHATHE)

Bupsl cnyqaiiasix BenmmuuH. OnpenencHue TUCKPETHON cilydailHOM BENHYHUHBL. 3aKOH paclpelelcHIs
JIIUCKPETHOI! ciy4yaitHoi BennuuHbl. Ee
YHUCIIOBBIE XaPAKTEPUCTHUKH.

Tema 11.5 3amaun MareMaTu4IecKoi CTaTHCTUKH (KOMOMHUPOBAHHOE I 4
3aHATHE) P
Bapuanuonnstii psia. [lomuron gactot u rucrorpamMma. CraTucTudecKkue

XapaKTEePUCTHKH Psia HaONI0IaeMbIX TaHHbIX.

Tema 11.6 CocrapneHue TaOINIl U 1UarpaMM Ha IPAKTHKE | IIp | 6

[epeu4nas 06paboTKa CTaTUCTUYECKUX JAaHHBIX. [ padudeckoe ux
npencrasienne. HaxoxaeHue cpelHUX XapaKTepUCTUK, HAOIIONAEMBIX JAHHBIX.

KonTtponsnas pabora. | ITp ‘ 2

OnemeHThl KOMOUHATOPHKH. COOBITHE, BEPOATHOCTH COOBITHS. CIOKEHHE H
YMHOKEHUE BEPOSTHOCTEH.

Pazgen 12. YpaBHeHusi 4 HepaBeHCTBA 16

Tema 12.1 PaBHOoCHIIBHOCTE ypaBHEHHH U HepaBeHCTB. O0mme

IIp 2
METO/IbI peleHus (KOMOMHHUPOBAHHOE 3aHSITHE)

PaBHOCHIIBHOCTE ypaBHEHHUI U HepaBeHCTB. OnpenencHus. OCHOBHBIE

TeOpeMbl PABHOCHIILHBIX IIEpexo/iaX B YpaBHEHUIX U HepaBeHcTBax. Oonme

METO/bI PEIICHUs YPAaBHEHHH: ITEPEX0/T OT PaBEHCTBA (P)YHKIMH K PABEHCTBY apryMEHTOB /IS
MOHOTOHHBIX (PyHKIIHIH, METOJ pa3IOKCHHs Ha MHOXKHTEIIH, METOJ] BBEICHUS HOBOW TIEPEMEHHOM,
(GYHKIHOHATBHO-TPaUICCKUI METOI.

Tema 12.2 I'papudeckuil MeTo penIeHHs YpaBHCHHUH, HEPABEHCTB

(KOMOMHHPOBAHHOE 3aHATHE) up 2

OO1mme MeToIbI PELICHUS HEPABESHCTB: MIEPEX0]T OT CPAaBHCHHS 3HAUCHHH
(YHKIMH K CpaBHEHHIO 3HAYCHHUH apryMEHTOB JUIi MOHOTOHHBIX (DyHKIIHH,
METOJ HHTEePBaIoB, (yHKIHOHAIBHO-Tpadudeckuil meroa. ['padpudeckuit
METOJ], peIICHNs YPaBHEHHH 1 HEPABEHCTB.

Tema 12.3 YpaBHeHUS U HEPaBEHCTBA C MOAYyJIeM (KOMOHMHHUPOBAaHHOE
3aHATHE)

Omnpenenenne Momyist. Packpeitre monyis no onpexnenenuto. I[Ipocreiimme
ypaBHEHUs U HEPABEHCTBA ¢ MoyieM. [IpuMeneHne paBHOCHIIBHBIX
MIEPEXOJOB B ONPEAEIICHHBIX TUIIAX YPABHEHUM U HEPABEHCTB C MOAYJIEM.

Tema 12.4 YpaBHEHNs M HEPaBEHCTBA C MApaMETPaMH | ITp | 2

3HakoMCcTBO ¢ mapamerpoM. [Ipocreiimme ypaBHEHHS 1 HEPABSHCTBA C
apamMeTpoM.

Tema 12.5 CocraBnenue u penienrne mpogecCHOHATBHBIX 3a1a4 C

o IIp 4
MOMOIIBIO ypaBHEHHUH

PemieHne TEKCTOBBIX 33124 PO ECCHOHATBHOTO COACPIKAHHA.

Tema 12.6 Pemenne 3aa4. YpaBHEHHUsI M HEPABEHCTBA | IIp | 4

OOmnme MeToIbl PEeNICHNUs YpaBHCHHI. YpaBHEHUS U HEPABEHCTBA C MOAYJIEM H C IIapaMeTpaMH.




ATTecTanusa

30

DK3aMeH

30

Ok |

* - Jlex — nexyuu,; Ilp — npakxmuueckue 3anamus; CP — camocmosmenvras paboma; JIP —

nabopamopmbvie pabomul.

3. YCJOBUA PEATIM3ALINUA ITPOT'PAMMBI INCIUAIIJINHBI
3.1. TpeGoBanusl K MUHMMAJIbHOMY MATEPHAIBHO-TEXHUYECKOMY 00ecIe4eHUI0

Jiist peanuzaniy MpoTrpaMMbl y9eOHOW AUCIMILINHEI IPEIyCMOTPEHBI CIIeUAIbEHBIC TTOMELICHNS,
MIPUBEACHHBIM B IT 6.3 OCHOBHOI 00pa30BaTeIbHON MPOTPaMMBI CIICHAIEHOCTH.

Tabnuya 3. Mamepuanbrho-mexunuueckoe obecneyerue OUCYUNIUHbL

Tun aynuropun

OcHauleHne ay1uTOPpUU
Crneuunajn3upoBanHoe yuedHoe o6opyaosanue, [10 u matepuansi
AJI5l OCBOEHMSI IHCHMILUIHHBI (IIPH HE0OX0AUMOCTH)

VYuaeOHast ayquToOpus st
MIPOBEACHUS 3aHATUU
JMIEKIIHOHHOTO THUTIA,
MPaKTUYCCKUX 3aHATHH,
BEITIOJTHEHUS KYPCOBBIX padoT,
TPYIIIOBEIX W WHINBHTYATEHBIX
KOHCYJBTAlUH, TEKYIErO
KOHTPOJS B MPOMEKYTOTHOM
aTTecTaluu

KommekT cnenuanu3upoBaHHON MeOenn, MapkepHas T0CKa;
kadenpa; aBTOMaTH3MPOBAaHHOE pabouee MECTO MPENnoaBaTelIs:
kommbioTep AMD Ryzen, morutop LCD 24" Philips, untepakTiBHas
manens 86", MMeeTcs BEIXON B MHTEPHET

[MporpammHuoe obecnedenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mist
ousHeca - CTaHJapTHBIHA

VYuebHas ayquTopus i
MPOBECHUS 3aHATHI
JIEKLIMOHHOI'O TUIA,
MPaKTUYECKUX 3aHATHIA,
BBITIOJIHEHUS KYPCOBBIX pador,
FPYHNHOOBBIX U UHIUBUyAJIBHBIX
KOHCYJIBTALUH, TEKYIIETO
KOHTPOJIS U IPOMEKYTOYHOU
arTecTaluu
(KommproTepHBIit Ki1acc)

KomruiekT crienuain3npoBaHHOW MeOemn; T0CKa ayiuTOpHas
MeJIoBast, aBTOMAaTH3MPOBaHHBIE paboune MecTa (IPoIeccop He HIKe
Intel Core 15, oneparuBHas namsite 06bemMom He meree 16Gb;(SSD
500 GB HDD 1 TB); npoexkrop EPSON, npoekinroHHbI#H 5KpaH,
HUMEETCS BBIXO/I B UHTEPHET

[Tporpammuoe obecneuenue: OneparuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CraHgapTHBIA

Aymuropust [T CaMOCTOSTEITEHON
paboThl 00yUAIOIIHXCS

Kommutekt cneunanusuposanHoi mebenu; Tenesusop LED LG 42"
aBTOMAaTH3MPOBaHHLIE paboune MecTa (mpomeccop He Hike AMD
Ryzen, oneparusnas namsth o0bemom ue meree 8 I'6; SDD 500 GB,
MoHOO0K Lenovo Intel 13), umeercs BBIXOJ] B MHTEPHET
[IporpammHuoe obecneuenne: OnepanuonHas cucrema Windows 10
Pro; Office Professional 2007, Kaspersky Endpoint security mst
ousHeca - CTaHapTHBIH

Y4eOHO-TPEHUPOBOYHBIH
xomIuieke «llonoca npensrcrBuil
«tOnmop» (3-37(monoca
MPETSITCTBUM ))

MpensitcrBust: «PoBy» 1 wt., «JlabupuaT» 2 mrt., «3a60p ¢ HAKITOHHOH
JTocKoit» 2 mit., «Pa3pymeHHbIi MocT» 2 IT., «Pa3pymeHHas
JecTHHIA» 2 WT., «CTeHKa ¢ AByMs IposioMaMu» 2 mT., OXNHOYHBIH
OKOMI JUTSI CTPENBOBI M METAaHUs TpaHaT 2 MIT.




KpriThie OeroBbie JOPOKKH (TUL. 675 KB.M.), OTKpBITas CIOPTapeHa
(. 21330.1 xB.M.), pyTOOIIEHOE [TOJIE C CHHTETHYCCKHM MOKPBITHEM
murep LXIII (tu1. 7512.6 xB. M.), pyTOONBEHOE TOJIE C CHHTETHYECKHM
nokpertieM jgutep LXIV (mr. 7756.1 kB.M.), BKITIOYast TpEHAXEPHI,
TpeHa)KEPHBIE KOMITJIEKCHI (TPEHAKEPHBIH 3aiT o0medn3ndeckon
MOJITOTOBKH ), CHOPTUBHBINA KOMIUTIEKC (CTOPTHBHBIN 3271 1. 1468
KB.M.)

00O CnopTHBHBIN KOMIUIEKC
"FOnocth" (8-CTamuon)

3.2. UadopmanuonHoe obecriedeHne o0yUeHnst
ITepeuensb pexkoMeHayeMbIX y4eOHbIX U3gaHNi, IHTepHeT-pecypcoB, JONOJIHUTEIbHOM
JIMTEPaTyphbI

OcHosHble UCMOYHUKLL:

1. Jamasa A.A. Maremaruka : YueOHuk. - Mocka: OOO "Hayuno-m3marenbckuii HEHTP
NH®O®PA-M", 2021. - 544 c. - Tekcr : snextponnsii. - URL: http://znanium.com/catalog/
document?1d=367814

2. baspur U. Y. Maremaruka : YueOnuk un npaktukyM s CIIO. - Mocksa: FOpaiit, 2022. -
616 c - Teker : anexTpornsIit. - URL: https://urait.ru/bcode/490174

ﬂOnOHHumefleble UCMOYHUKU.

3. boromonos H. B. IlpakTuueckue 3ausTHs 0 MareMaTuke B 2 4. Yacts 2 : YuyeOHOE mocodue
Jus CIIO. - Mocksa: FOpait, 2022. - 251 ¢ - Texer : amexkrporHsid. - URL: https://urait.ru/
bcode/490667
4. Boromonos H. B. Ilpaktinueckne 3ausaTHs 1o MateMaTtrke B 2 4. Yacts 1 : YueOHOE mocoOue
Jus CIIO. - Mocksa: FOpair, 2022. - 326 ¢ - Texkcr : amekrporHsiid. - URL: https://urait.ru/
bcode/490666

5. Boromonos H. B., Camoiinenko I1. U. Marematuka : Yueonuk Jns CI1O. - Mocksa: HOpaiir,
2022. - 401 c - Texcr : snmextponuslit. - URL: https://urait.ru/bcode/489612
Pecypcot ungpopmayuonno-menexommyHukayuoHHou cemu « Anmepnempy:

1. ObC PYJIH u croponnue 9bC, Kk KOTOPBIM CTY[AEHTHl YHUBEPCUTETa UMEIOT JIOCTYI Ha
OCHOBAHUU 3aKJIFOYEHHBIX IOTOBOPOB:

- OBC Znanium https://znanium.ru
- O6pazoBarenbHas iatgopma Opaiit https://urait.ru
- DnexTponHo-6ubmmoreunas cucrema PYJIH — OBC PY]IH http://mega.rudn.ru/MegaPro/Web

2. bassl JaHHBIX U ITOUCKOBBIC CUCTCMBI:

- YueGnbIii mopran uacTUTyTa https://portal.rudn-sochi.ru/




Memoouueckue mamepuanvt 015 00yUaAOUUXCS

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 321H$ITI/II>1, TCCTUPOBAHU:, 4 TAKKC BBIIIOJIHCHU A
06yanOH_II/IMI/ICH HHIUBUIYAJIbHBIX 3a)1aHm71.

Tabnuya 4. Konmpons u oyeHka pe3yibmamos 0C80eHUsi OUCYUNTUHDL

PesyabTaThl 00yueHus ®opMbI B METOABI KOHTPOJIA U OLEHKH
(ocBOCHHBbIEC YMEHHS, YCBOCHHbIC 3HAHMS) pe3yJibTaToB 00y4YeHust

3HaHHUS: Amnanus u OIICHKA BBITIOTHCHUS
- 0 MaTeMaTHKe KaK 4aCTU MUPOBOM KyJBTYpPbl |HHAWBHIyalIbHBIX 33JJaHUH, pacYeTHBIX paboT,
U MECTE MATEMAaTHUKHA B COBPEMEHHOU OnpocC, TEMAaTUYECKUN TUKTAHT,

LMBMIIM3AIINH, CIOCO0aX ONMMCaHUs SBICHUH  |KOHTpOJbHAs paboTa, MPAKTUYECKUE 3aHSTHUS,
pearbHOTrO MHpa Ha MAaTEMATUIECKOM SI3BIKE;, | gqoMAaIlTHHE paboTsl, KOMITBIOTEPHOE
- O IIJIOCKHX H INPOCTPAHCTBCHHBIX TECTUPOBAHHUE, B3anmokoHTpoOIB "
FeOMETPHIECKHX (PUTypax, HX OCHOBHBIX CaMOKOHTPOJb  cTyaeHToB. IlomHora W
CBOMCTBAX; T'PaMOTHOCTh  IIOATOTOBIECHHBIX  JOKJIAZOB,
- 0 MAaTEMaTUYECKUX IMOHATHAX KaK COOOIIEHHIH, TIPE3EHTAIINIA.

BKHEUIINX MAaTEMaTHYECKUX MOJEISX,
MO3BOJISIONINX ONKMCBIBATH U U3y4aTh pa3HbIE
MIPOLIECCHI U SIBICHUS;

- BO3MOKHOCTH aKCMOMAaTUYECKOTO
MIOCTPOCHUS MAaTEMaTHYECKUX TEOPUH;

- 00 OCHOBHBIX TIOHSATHUSIX MaTeMaTHIeCKOTO
aHalIn3a U UX CBOHMCTBAX;

- 0 IIpoLECcCax U SABICHUAX, UMEIOIIMX
BEPOSTHOCTHBIN XapaKTepP, CTATUCTUIECKUX
3aKOHOMEPHOCTSX B PEAJIbBHOM MHpE,
OCHOBHBIX IOHATHSAX JIEMEHTAPHOU TEOPUU
BEPOATHOCTEH.




Ymenus:

- BJIaZIeTh METO/IaMU J0Ka3aTeJIbCTB,
aJTOpUTMaMH PELICHUs 3a1a4; YMEHHE
(dhopMyITMpoOBaTH OMPEICICHUS, AKCUOMBI 1
TEOPEMBI, IIPUMEHSATH UX, IPOBOAUTH
JIOKa3aTeNIbHbIE PACCYXKJACHUS B XOJI€ PEeIICHUS
3azay;

- OIEpPUPOBATh MMOHATUSAMU: CTENIEHb YHCIIa,
Jorapu@m uucia; yMEHUE BBIIOIHSITH
BBIUMCIIEHUE 3HAYCHUN U TIPeoOpa3oBaHus
BBIPAKEHUH CO CTENEHSIMU U Jiorapupmamu,
npeoOpazoBaHus APOOHO-PAITIOHATIEHBIX
BBIPAKCHUU;

- BBIOMpATh MTOIXOAAIINI U3YICHHBIA METO/
JUISL peIIeHUs 3a/1a4, Paclio3HaBaTh
MaTeMaTH4ecKue GpakThl U MaTEMAaTHIECKUE
MOJIEJIH B IPUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSX, B ICKYCCTBE;

- IPUBOJIUTH IPUMEPHI MATEMaTUYECKUX
OTKPBITUH POCCHUUCKOM U MUPOBOU
MaTeMaTH4eCKON HAayKu;

- OIEpPUPOBATh MMOHATUSAMU: MHOKECTBO,
MIOJIMHOKECTBO, ONIEPALINU HaJl MHOXKECTBAMH;
- HCIIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN
anmapar JijIsl OIIMCAHUsl peaIbHbIX IIPOLECCOB U
SBJICHUI U TIPU PEILICHUH 3aJ1ad, B TOM YHCIIe
U3 JPYTUX y9eOHBIX PEIMETOB;

- OIIEPUPOBATh MMOHATUAMU: HATYPAIbHOE

HaGmronenue, KOHTpONIb TpemojaBaTens 3a
JEATETbHOCTRIO  OOYYalONIMXCs, AaHalu3 U
OLIGHKa ONTHMAJIbHOCTH METOla PpEeLICHHs
3amad, Oecera, ONpoc, MPAKTHIECKUE 3aHITHS,
JIOMAIIHHe paboTsl, KOMITBIOTEPHOE
TECTHPOBAHUE

IIpakTdeckuil ONBIT:

- pellleHHs CTaHIapTHBIMHU IpUEMaMHu
palMOHANIBHBIX M UPPAallMOHAIBHBIX,
[IOKa3aTeJIbHBIX, CTCIICHHBIX,
TPUTOHOMETPUYECKUX YPABHEHUM U
HEPAaBEHCTB, UX CHCTEM;

- UCIIOJIb30BAHMS TOTOBBIX KOMIIBIOTEPHBIX
IIpOrpaMM IIpU PEIICHUH 3a/1a4.

HabOmronenne, KOHTPONIb TIperojaBaTelis 3a
JIESITEIBHOCTRI0  OOYYAIOIIMUXCS, aHAJIW3 U
OllEHKa ONTHUMAJIIBHOCTA METOJa pEHIeHUs
3aJ1ad, BBITIOJTHEHUE u 3amuTa
WHANBHUIYAJIbHbBIX 3aJaHUMN.




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

Tabnuya 6. Ilokazamenu u kpumepuu oYeHUBaHUs.

Ilokasarens Kputepnii
. 3HaeT: 0a30BbIe OOIIME 3HAHUS,
[Toporossiii v .
MEEeT: OCHOBHbBIC YMEHHSI, TPeOyeMbIe JIIsl BBIMIOJHEHHUS IPOCTHIX
(y3HaBaHue) .
3azag;
«3» B .
naneeT: paboraeT mpu npsiMoM HaOITIOIEHUH.
3nHaet: GaKThl, IPUHIIMIIG, TIPOIECCHI, OOIINE MOHATHS B MpeaeIax
00J1aCTH MCCIIEI0OBAHUS,
BasoBblit YMeeT: Auana3oH NPaKTHYECKUX YMEHUH, TPeOyeMbIX JJIsl PeIICHUS
(Bocmpou3BeieHHe) |OMPEACTICHHbIX mpo0iieM B 00JIaCTH MCCIICIOBAHMS;

«» Bnageer: Geper 0TBETCTBEHHOCTH 3a 3aBEpPILICHUE 33124 B
WCCIICIOBAaHHH, IPUCTIOCA0IMBACT CBOE MOBEJCHUE K OOCTOSTEILCTBAM B
peleHnu npoodiem
3HaeT: (paKTHIECKOe U TEOPETUICCKOE 3HAHUE B Mpeiesiax 00macTu

Bricokuii UCCJICIOBAHUSI C TOHUMAHHEM TPAHUI] IPUMEHUMOCTH;
(KOMIIETEHTHOCTB) |YMEET: IMana3oH NPaKTHIECKUX YMEHHM, TPeOYEeMbIX JUlsl pa3BUTHS
«5» TBOPYECKUX PEHICHHI, a0CTparupoBaHUs IPOOIEM;
max 6an Brageer: koHTpoMupyeT padboTy, POBOJUT OLEHKY, COBEPIICHCTBYET
necTBrs paboTh

MaxkcumanbHOE KOIMYeCTBO 0aioB MO Ka)kKIOMY OLIEHOUHOMY CPEJICTBY COOTBETCTBYET
BepOaIbHOMY KPUTEPHUIO «BBICOKHIT.

7. AHBIE CBEJAEHUSA U (MWJIN) MATEPUAJIBI

7.1 Ilepedyennb 00pa3oBaTeIbHBIX TEXHOJIOTHIi, HCI0JIb3YEMbIX NP OCYLIECTBICHHUH
o0pa3oBaTe/IbHOTO MpoLecca MO0 JUCHHUIIIMHE

B mpomecce oO0ydeHHs HCIONB3YIOTCS AKTUBHBIE M WHTCPAKTHUBHBIE 00pa30BaTeIbHBIC
TeXHOIOTUH ((POpPMBI TPOBEICHHUS 3aHATHI):

-JIEKIUH, PPOHTATBHBIE ONPOCH], MPE3EHTAINH U 3al[UTa MUHH-TIPOEKTOB;

-Kelic-cTaan (pa300p KOHKPETHBIX CHUTYaLlHi),

-MMHUTAllMOHHBIE KOMIIBIOTEPHBIE MOJIEIIN;

-OpraHu3alil CaMOCTOSTEIFHON y4eOHO-TI03HABATEIBHON AEATEIBHOCTH (WHIWBHyaIbHBIC
JIOMaNTHUE 3aJIaHMs ).



