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PaGouast nporpamma cocraBnena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarmpaBIeHUIO
nozarorosku 01.03.02 Ipuxiiaanas matemaruka 1 HHopmaruka (nmpukas MunoOpuayku Poccnu
o1 10.01.2018 r. Ne 9)

PaGowas mporpamma paccMoTpeHa M ono0peHa Ha 3acenaHuu Kadeaps [IpukiaaHoit
MaTeMaTHKH U HHPOPMATHKH

11.02.2020, mpoToxon Ne 6 M__ﬁ
3as. Ka(benpoﬁ/v Z \___ C.H. Kanyenxko

PaGoyas nmporpamma ono6pena meroaudeckoit komuccuein MEuC
17.02.2020 r. mpotoxoa Ne 6

ITpencenarens L7 .1O. Me3un

Pabouas nporpamma cocrabiena:

noueHt kadenpe [IMuld, kann. nex. Hayk T.I1. 3np11HEBA

Periensenr:
HavyaIbHUK HHGOpManuoHHoro otaena AO " us [poput"

C.B. Topmun




JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM roy Ha 3acefaHuu kapeapsl [IpukinaaHol MaTreMaTuku U UHOOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.H1. Kaguenko

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapsl [IpukinaaHol MaTeMaTUKU U WH(OOPMATHKH

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.J. Kaguenko

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapsl [IpukinaaHoit MaTeMaTuku U UHOOPMATUKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.J. Kaguenko

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roay Ha 3acenanuu kadenpel [IpukiiaaHoi MaTeMaTuku U HHOOPMATHKH

[Iporokom ot 20 1. Ne

3aB. kadeapoi C.J. KagueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensmMu ocBoOSHMS AUCHUILIMHBI «MeTOoIbl ONTUMHU3AIIUN SBISIOTCS:

IPUMEHEHUE METOJ0B YMCICHHOTO aHajau3a Ui 33434 OTBICKaHUSA JKCTPEMYMOB
byHKIINIH;

MOJArOTOBKA CTYJAEHTOB K MCIIOJIb30BAaHUIO 3HAHHI, YMEHUN U HABBIKOB B IPAKTUYECKOUN
JIEATEITLHOCTH U CUCTEMATHYECKOMY TTOBBIIICHUIO CBOETO MPO(PECCHOHAIBHOTO YPOBHS.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuuruinHa MeTozabl ONTUMH3AlMKM BXOAUT B 00s3aTelbyl0 4yacTh y4eOHOIro IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

MatemaTnueckoe MOIEIUPOBaHUE

YucneHnble METOAEI

KoMruiekcHbli aHamus

MareMaTnueckuil aHau3

QyHKINOHAIBHBIA aHAIN3

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

BrimonHeHue u 3aniuTa BEITYCKHOM KBATH(UKAIMOHHOM paboTHI

MaremaTnueckue MoJenu (UHAHCOBBIX MTPOLECCOB

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAS IPAKTUKA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrate oOCBOEHHMS ~AMCUMIUIMHBI  (Moxaynsi) «MeToasl  ONTUMM3ALUN»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

OIIK-1 CnocobeHn npuMeHATh (yHIAMEHTAJIbHbIE 3HAHMS, I[OJIyueHHble B 00JacTH
MaTeMaTHYeCKuX M (WJIM) €CTECTBEHHBIX HayK, M HCIOJIb30BaTh HUX B NPO(ecCHOHATBHOM
JIeSITEIbHOCTH

OIlIK-1.1 Pemaer mnpodeccuonanbHble 3a7auyud ¢ 00gacTH  (yHIaMEHTAJIbHOH U
IIPUKJIAHOM MaTEMaTUKHI

OIIK-1.2 Brnaneer crnocobaMu M npueMaMM pelIeHHs HUCCIIEOBaTEeNbCKUX 337134 B
obyract pyHIaMEHTATLHON Y MPHUKJIATHON MAaTEMATHKH

OIIK-1.3 [Ipumensier QyHAaMeHTaNbHbIE MEXKIUCUMIUIMHAPHBIE 3HAHUS IS
peleHus 33124 B Ipo(hecCHOHAIbHON 1€ TEIbHOCTH




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

qyuce:

— KoHTakTHas padora — 91,9 akaz. yacos:
—aynuropHas — 90 akaj. 4acos;

— BHeaynuTopHas — 1,9 akan. yacoB

— caMocTosTenbHas pabora — 88,1 aka. yacos;

(DOpMa arrecTaiuu - 3a4cT

AynutopHast
KOHTaKTHast pabora

Pasyen/ Tema (B akaz. yacax)

JUCIHUITIIINHBI

Cemectp

11a0.
3aH.

Jlek.
3aH.

MIPAKT.

CaMocTrosTenpbHas

paboTa cTyaeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKyILero
KOHTPOJIS
yCIIEBAEMOCTH U
MPOMEKYTOUHON
aTTeCTalluu

Kon
KOMIIETEHIIMH

1. Onmnpenenenne 3KCTpeMyMa
(bYHKIH MHOTHX ITEPEMCHHBIX

OJTHOM
VYemosus 2 4

1.1  Dyskuus
MIEPEMEHHOII.
9KCTpEMyMa.

[MonroroBka
nabopaTopHo-
MIPaKTHYECKOMY
3aHATHIO
Pabota ¢
KOMITBIOTEPHBIMH
o0yJarummMu
nporpamMMamu,
3JIEKTPOHHBIMU
yueOHUKAMH

JlaGopaTopHble
paboThI

OIIK-1.1,
OIIK-1.2

12 Oysakuus
MEPEMEHHBIX.
OTHOCUTEIBHBIH
JKCTPEMYM.

MHOTHUX

2 421

[Noaroroska k
nabopaTopHO-
NPaKTUYECKOMY
3aHATHIO
Pabora ¢
KOMITBIOTEPHBIMH
00yJarIumMu
[IporpaMMamH,
3JIEKTPOHHBIMHU
yueOHUKaMH
Brimonuenne
MPaKTHYECKUX
pabor (pemenue
3ajay4)

JlaGoparopHsie
paboTsI
[Iposepka NJ13

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.3 Merog MHOKHUTEIEH

Jlarpamxa. 2 421

[Moaroroska k
nabopaTopHo-
NPaKTUYECKOMY
3aHATHIO
Pabota ¢
KOMITBIOTEPHBIMH
00yJarIUMH
mporpamMMamu,
JIEKTPOHHBIMU
y4eOHUKaMU
Brinosnnenue
MPaKTHYECKUX
pabort (perieHue
3ama4)

Jla6opaTopHble
padoThI
Iposepxa UJ13

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




1.4 T'paiueHTHBIE METOIBI.

411

51

IToaroroBka k
1a60paTOpHO-
MIPAKTUYECKOMY
3AHSITHIO
Pabora ¢
JNEKTPOHHBIMU
yueOHUKaMHU.
CocraBieHue
TabIHIL

JlaGopatopHbie
paboTbI
[Iposepka
VHIUBHUAYaTbHBIX
3ajaHu’

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.5 Metoa HeroroHa.

ITogroroBka k
nabopaTopHO-
MIPaKTHYECKOMY
3aHATHIO

JlaGopatopHbie
paboTbI

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

1.6 OnHOMEpHBIi
OINTHMAJIbHBIH TTOUCK.

INonroroska
1a60paTOpHO-
IIPaKTHYECKOMY
3aHATHIO
Pabota ¢
KOMITBIOTEPHBIMH
0o0y4aromumMu
porpaMMamu,
JNEKTPOHHBIMU
yueOHUKAMHU

Jlab6opaTopHble
paboThI
VYerHblii onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Hroro no pazneny

12

24/51

35,1

2. JIuneiinoe

IIDOTDAMMHMDOBAHUEC

2.1 O mocTaHOBKax 3agauyn
JIMHEHMHOTO
MpOrpaMMHUpPOBaHUsT H €&
TIPUIIOKEHHUSL.

421

[loaroroska k
nabopaTopHO-
NPaKTUYECKOMY
3aHATHIO
Pabota ¢
KOMITBIOTEPHBIMH
0o0yJaruumMu
nporpamMMamu,
3JIEKTPOHHBIMU
yueOHUKAMHU

JlaGopaTopHble
paboThI

OIIK-1.1,
OIIK-1.3

2.2 Tpadpuueckuil meron
peIIeHHUs 3a1a49 JTHHEHHOTO
IpOrpaMMHUPOBAHHUSL.

421

[ToaroroBka k
nabopaTopHO-
MPaKTUYECKOMY
3aHATHIO
Pabora ¢
KOMITBIOTEPHBIMH
0o0yJaruumMu
nporpamMMamu,
3JIEKTPOHHBIMU
yueOHUKaMH

JlaGopaTopHble
paboThI

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.3 TpancnopTHas 3a1aqa.

421

[Moaroroska k
nabopaTopHo-
NPaKTUYECKOMY
3aHATHIO
Pabora ¢
3JIEKTPOHHBIMU
yueOHUKAMU

JlaGopaTopHbIe
paboThI

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.4 CuMILIEKC- METOI.

421

ITonroroBka x
nabopaTopHo-
NPaKTUYECKOMY
3aHATHIO
Pabora ¢
KOMITBIOTEPHBIMH
00yJarIUMH
mporpamMMamu,
JIEKTPOHHBIMU
y4yeOHUKaMH

JlaGopaTopHbIe
paboThI
VYeTHbIi onpoc

OIIK-1.1,
OIIK-1.2,
OIIK-1.3




IToaroroBka k

1a60paTOpHO-
MIPAKTUYECKOMY JlaGopatopHast
2.5 JIBOMCTBEHHEIE 3a1a4i 3aHATHIO paGora OIIK-1.1,
' 2 421 6 PaboTa ¢ ITpoBepka OIlK-1.2,
Y METOJBL.
JNIEKTPOHHBIMU | MHAWBUIYaTbHBIX OIIK-1.3
yueOHUKAMH 3alaHuN
CocraBienue
TabIHIIL
Hroro no pasaeny 10 |20/10M 29
3. Teopus dKcTpeMyMa B
HEJIMHEHHBIX 3aauax c
OTPaHUYCHHUSIMH
[loaroroska k
nabopaTopHO- JlaGopatopHbie
3.1 BoimyKiibic MHOKECTBA HPaKTUYECKOMY paboThI OIIK-1.1,
1 KOHYCHI 4 421 6 3aHATHIO ITpoBepka OIIK-1.2,
’ IMon6op u WH/IMBUAYAIbHBIX OIlK-1.3
ONMCaHuE CaToB 3a/1aHui
WuaTepuer
[Noaroroska k
nabopaTopHO-
IPaKTUIECKOMY
3aHATHIO
3.2 Beinykible GyHKIUU U 4 20U 6 Pabora ¢ Jla6opaTopHble 8g§1;‘
OTIOpHBIE (hYHKIMOHATIBL. KOMITBIOT€PHBIMH padoTHI
OIIK-1.3
00y4aroummMu
porpaMMamu,
INEKTPOHHBIMU
yueOHUKAMH
[ToaroroBka k
nabopaTopHo-
3.3 YcnoBust skcTpeMyma B TIPaKTHIECKOMY JlaGopatopHbie OIIK-1.1,
3aJa4ax HEJIMHEHHOT 0 3 221 6 3aHATHIO padoTsl OIIK-1.2,
MPOrPaMMHUPOBAHHUSL. PaboTa ¢ VYcTHBIH ompoc OIlK-1.3
3JIEKTPOHHBIMU
yueOHUKAMHU
[Noaroroska k
nabopaTopHO-
PaKTUIECKOMY
3aHATHIO
3.4 JIucKpeTHBIH NPHUHIMI 3 21U 6 Pabora ¢ JlaGopaTopHble 83?1;
MaKCUMyMa. KOMITBIOTEPHBIMH padoTHI
OIIK-1.3
o0yJarmuMu
IIporpaMMamy,
JNEKTPOHHBIMU
yueOHUKAMU
Wroro no pazpeny 14 | 10/71 24
Hroro 3a cemectp 36 |[54/221 88,1 3au€r
Hroro no aucrumianne 36 |54/221 88,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xone uzyuenus nucuurinabl «MeTo1bl ONTUMU3AIII PEKOMEHYETCSl UCII0Ib30BaTh
oOpa3oBaTenbHbIC U HH()OPMAIIMOHHBIC TEXHOJIOTHH:

1.TpanuunoHHbIe TEXHOJIOTMM 00ydeHus, MpeArnoiaraone nepegady napopmanuu B
roToBOM BHUZE, (opMupoBaHHe Yy4eOHBIX yMEHUH 1O 00pasimy: JEKUUsA-U3JI0KEHHE,
JEKIHA-00BACHEHUE, JIA00pAaTOPHBIC pa0OTHI U .

Hcnonp30Banue TpaguIIMOHHBIX TEXHOJOTHIA 00eCTIeYMBAEeT OPHUEHTUPOBAHUE CTY/IEHTA
B NOTOKEe MH(OpPMAIMH, CBA3aHHON C PA3IMYHBIMU MOAXOJaMH K OMNPEACNICHUIO CYUIHOCTH,
COJIepKaHuUs1, METOJIOB, (OPM Pa3BUTHS U CAaMOPa3BUTHSI TMYHOCTH; CAMOOTIPEIeIIeHNE B BEIOOpE
ONTUMAJIFHOTO MYTH U CIIOCOOOB JTMYHOCTHO-IPOPECCHOHATBHOIO Pa3BUTHS; CUCTEMATHU3AIIUIO
3HAHUHM, IMONYYCHHBIX CTYACHTAMH B IPOIECCEe AyJUTOPHOM M CaMOCTOSATENIBHOW pabOTHI.
JlekuMoHHBIE  3aHATUS MPOBOASATCS C  HCIOJb30BAaHUEM  MYJIbTUMEIUUHBIX  CPENICTB.
JlaGoparopHble 3aHATUS O0OecleuyMBalOT pPAa3BUTHUE M 3aKpPEIUIEHWE YMEHUW M HaBBIKOB
ompezeNeHusl Iesied M 3aJad CcaMOpas3BUTHs, a TaKXkKe MNPUHATHS HaubOosee 3(h(HEKTHBHBIX
pelieHui no ux peanusauuu. JlabopaTopHble 3aHATHS MPOBOASTCS B KOMIIBIOTEPHBIX KJlaccax
BhiunciuTesnbHoro neHrtpa ®I'bOY BO «MI'TVY um. I'.11. Hocoay.

B xone npoBenenus naboparopubie padOT NpeaycMaTpUBaeTCs UCIOIb30BaHUE CPEICTB
BBIUMCIUTENFHON TEXHUKU TIPY BBITOJIHEHUU UHIUBUAYAIbHBIX 3aJaHUI U TECTUPOBAHUSI.

Texkymuil 1 MpOMEXyTOYHBIA KOHTPOJIb OCYIIECTBIIAECTCA C HCIIOJIIB30BAaHUEM CPEACTB
BBIUHCIUTENbHON TEXHUKH.

2. VIHTepaKTHBHBIE TEXHOJOTHH, NPEANOIArafollie OpraHu3amruio OOyYeHHsS Kak
MPOIYKTUBHON TBOPUECKOM IEATEIHLHOCTH B PEKUME B3aUMOJICHCTBUS CTYACHTOB JIPYT C IPYTOM
U ¢ 1mpenojaBaTenieM. lcnonb30BaHWE HHTEPAKTHBHBIX 00pa30BaTENbHBIX TEXHOJIOTHM
CIOCOOCTBYET MOBBIIICHUIO MHTEpPECa W MOTHUBALIMU YYAIIMXCS, aKTUBU3ALUU MBICIUTEIBHON
JIEATETLHOCTH U TBOPYECKOTO TMOTEHI[MaIa CTYJIEHTOB, JenaeT 06osee 3(h(PEeKTUBHBIM YCBOEHUE
MaTepHaia, MO3BOJSIET MHIUBUAYAIU3UPOBaTh OOyYEHHE M BBECTH SKCTPEHHYIO KOPPEKIUIO
3HAHUM.

B pamkax muctmmmmHbI «MeTOOBI ONTHUMH3AIMHW» MpeaycMaTpuBaeTcs 22 daca
ayJUTOPHBIX 3aHATHH, MPOBOJIUMBIX B UHTEPAKTUBHOU (popme.

3. WHbopMannoHHO-KOMMYHUKAITUOHHBIE o0Opa3oBaTebHbIE TEXHOJIOTHH,
Iperoiaraolye opraHu3anuo 00pa30BaTebHOIO MpOIecca, OCHOBAHHYIO Ha NMPUMEHEHUU
CTHEMATM3UPOBAHHBIX MPOTPAMMHBIX Cpell U TEXHHUYECKUX CPEICTB pabOTHI ¢ MH(pOpMAIHEH.
Mpi UCIIONIB3YEM  TaKue dbopMbl  y4eOHBIX  3aHATHH C  HCHOJb30BAHUEM
UH(POPMAMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH KaK JICKIIMU-BU3yAIN3alUN U TIPAKTHIECKUE
3aHATUSA B OpPME MPE3EHTALINH.

[lpy mpoBemeHNH TNPAKTUYECKUX 3aHATHH HCIIONB3YIOTCS TpyIIoBas padoTa,
TEXHOJIOTUSI  KOJUIGKTUBHOM TBOPYECKOM JEATENbHOCTH, TEXHOJOTHS COTPYJHHYECTBA,
obcyxaeHue mpoosemMbl B Gopme aucKyccuu, Aedatvl. JlaHHBIE TEXHOJIOTHU O00€CTIeUnBAIOT
BBICOKMI YpPOBEHb YCBOEHHUS CTYAEHTaMM 3HaHUHM, 3(()EKTUBHOE U YCHEIIHOE OBJIAJICHUE
YMEHUSIMH W HaBBIKAMH B MPEIMETHOH 007acTH, (GOPMUPYIOT TIO3HABATENEHYIO TOTPEOHOCTh U
HE00X0/IMMOCTh JJIbHENUIIETO camMo00pa3oBaHus, TTO3BOJISTFOT aKTUBU3HPOBATH
HCCJIEIOBATEIbCKYIO JIEATENbHOCTh, 00ecreunBatoT 3 (PEeKTUBHBIA KOHTPOJIb YCBOCHUS 3HAHUH.

4.BozmoskHoctu obpazoparenbHoro noprana ®I'bBOY BO «MITY um. I''1. HocoBa»
JUISL  TIPEIOCTaBJIEHUS CTyJE€HTaM rpauKka CaMOCTOATEIbHOW paboThl, paclnucaHus
KOHCYJIbTAIMM, 3aJaHuil I CAaMOCTOSITETLHOTO BBHITIOJHEHHS W PEKOMEHAYEMBIX TeM s
CaMOCTOSITENIbHOTO U3y4YEeHHUSI.

Metonuka, mpemiaraemMast g M3ydeHHs Kypca  «MeTombl  ONTUMHU3AIUN»
OPHUEHTHPOBaHA Ha JICKIIUH MPOOJIEMHO-UH(OPMAIITMOHHOTO XapaKTepa, JJabopaTopHbIe pabOThHI
MOUCKOBO-UCCIIEI0BATEIBCKOTO THIIA U TIOATOTOBKY NMPE3CHTALIMH.



Hcnonb3yemble 00pa3oBaTeNbHbIE TEXHOJOTHH IO3BOJIIIOT AKTUBHO HMPUMEHSTh B Y4€OHOM
npolecce MHTEPAaKTUBHBIE (OPMBI MPOBEIEHUS 3aHATUH (KOMIBIOTEpHAs CUMYJSILUA, pazoop
KOHKPETHBIX CHTYyallUii), 4TO CIIOCOOCTBYET (DOPMUPOBAHUIO M PA3BUTHIO MPO(ECCHOHAIBHBIX
HaBBIKOB oOy4waromuxcs. llpumensieMble B mporecce M3y4eHMs JUCLUIUIMHBI MTOUCKOBBIA U
UCCIIEIOBATEIbCKIUIT METOJBl B TIIOJHOW Mepe coOoTBETCTBYIOT TpeboBanusm @OI'OC mo
peanu3ay KOMIIETEHTHOCTHOTO MOAX0/1a.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAaMOCTOSITeJIbHOI PadoThl 00y4YaroIMXCcst
IIpencrasneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. AtretkoB, A. B. Metozapl ontuMu3ainuu: yuebnoe nmocooue / A.B. Arrerkos, B.C.
3apyboun, A.H. KamaraukoB. - Mocksa: U1l PUOP: HUL] Uudpa-M, 2019. - 270 c.: wr.; -
(Beiciee oopazoBanue: bakamaBpuar). - ISBN 978-5-369-01037-2. - TekcT : 2JIGKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1002733 (mata obparienus: 14.09.2020). — Pexum
JOCTyTA: MO MOJIITUCKE.

2. baoensime, C. B. Meronsl onTtumm3anuu: Y4yeOHOe mocoOue i KypCaHTOB,
crynenToB u ciymareneii / badensimes C.B. - Kenesnoropck:®@I'6OY BO CIICA T'TIC MUC
Poccun, 2017. - 122 c. - Tekcr : AJEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/912642 (nara obpaimmenus: 14.09.2020). — Pexum gocrymna:
10 MOATHCKE.

0) lonmotHuTeEIBHAS TUTEPaTypa:

1. Bapnakos, B. I'. MeTo/1p1 ONTUMaNIBHBIX pelIeHHi : yaeOHoe nocodue / HoBocu6. roc.
arpap. yH-T. OKOHOM. ¢ax.; aBT.-cocT.: B.I'. bapaaxos, O.B. Mamonos. - HoBocubupck: U31-Bo
HI'AY, 2013. - 230 c.: un. - ISBN 978-5-4437-0061-8. - Tekcr : snextponnsii. - URL:
https://znanium.com/catalog/product/515891 (nara obparmmenus: 14.09.2020). — Pexxum gocrymna:
10 TIOJIITUCKE.

2. borukoB, A. I'. COOpHMK 3afay MO TEOPUH BEPOSTHOCTEH, MaTeMaTHYeCKOU

CTaTHCTUKE M METOAaM onTuMu3aimu . y4e6. mocodue / A.I'. berakoB. — Mocksa : ®opym :
NH®PA-M, 2019. — 192 c. — (Cpennee npodeccuonansnoe oOpasoBanue). - ISBN
978-5-00091-566-0. - Texkcr : DIIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/961820 (nara oopamienus: 14.09.2020). — Pexxum gocrymna:
10 TIOJIMTUCKE.

3. Opén, E. H. /lunamuyeckas ONTUMH3AIM: MOMCK aOCONIOTHOIO 3KCTpeMyMma :
monorpadus / E. H. Opén, O. E. Opén. — Mocksa : UHOPA-M, 2020. — 163 ¢. — (Hayunas
mbicib). - ISBN  978-5-16-016233-1. - Tekcer : osaekrtponnsii. -  URL:
https://znanium.com/catalog/product/1086464 (mata o6pamenus: 14.09.2020). — Pexum
J0CTyTa: IO MOJITUCKE.

4. CneuxkoB, O. A. [IpakTHKyM 1O METOJaM ONTUMH3ALUH | ydeOHoe mocodue / O. A.
CnsmwxkoB. - MockBa @ BysoBckuit yueOnuk : MHOPA-M, 2020. - 231 c. - ISBN
978-5-9558-0372-2. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1036460 (mara oOpamenus: 14.09.2020). — Pexum
JIOCTYIIA: IO TOATMCKE.

5. CrpyuenkoB, B. W. IlpuknagHeie 3agauu onTUMU3aluMu. Mojaenu, MeTOMbI,
anroput™msl: [Ipaktrdeckoe mocooue / Ctpydenkos B.1U. - Mocksa :COJIOH-IIp., 2016. - 314 c.:
ISBN 978-5-91359-191-3. - Texcr : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/905033 (xara obpamienns: 14.09.2020). — Pesxum gocryma:
10 TIOJIITUCKE.



6. ummok. A. H. MeToabsl onTuMH3anny B 33/1a4ax a’dpora3oJuHaMUKH: ydeOHoe mocooue /
A.H. Iummok. - HoBocubupck: Uzn-so HI'TY, 2014. -107 c. - ISBN 978-5-7782-2453-7. - Tekct

anektponHbii. - URL: https://znanium.com/catalog/product/546250 (nara oOpateHus:
14.09.2020). — Pesxum 10CTYyIA: IO MOITHCKE.

B) MeTouuecKkue yKazaHus:

1. [Tantenees, A. B. Metonbl ontumuzanun. [IpakTudeckuii kypc: yueOHoe mocobue ¢
MyJbTHMeARa conpoBokacHueM / A. B. ITanrtenees, T. A. JletoBa. - Mocksa : Jloroc, 2011. - 424
c: un. (Hoas ynuBepcuterckas Oubmmoreka). - ISBN 978-5-98704-540-4. - Tekct
anektponHbii. - URL: https://znanium.com/catalog/product/469213 (mata oOpaieHus:
14.09.2020). — Pexxum ocTyma: mo Mo IIICKE.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecnieueHune
HaumenoBanue
10

MS Windows 7
Professional(usa  |[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007
Professional
7Zip CBOOOIHO PaCIpPOCTPaHIEMOE OECCPOUHO
FAR Manager CBOOOJTHO PACIPOCTPAHSIEMOE 0ECCPOUHO
Maple 14
Classroom K-113-11 ot 11.04.2011 6eccpodHo
License
MathWorks
MathLab v.2014
Classroom
License
MathCAD v.15
Education J1-1662-13 ot 22.11.2013 0eccpovHO
University Edition

Ne orosopa Cpok neiicTBUS TULEH3UH

Ne 135 o1 17.09.2007 OeccpouHo

K-89-14 o1 08.12.2014 0eccpovHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa

DOnekTpoHHas 0aza MEePUOIUYECKUX H3TAHUIMA
East View Information Services, OO0 «MBHUC»
HanunonanbsHas
nHdopmarMonHo-ananutiuueckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HWHASKC HAYYHOTO IMTHPOBAHHUSI
[Touckosas cuctema Akaaemust Google (Google
Scholar)
Nudopmarnmonnas cucrtema - EnuHOEe OKHO
JocTyna K MHpOPMaIIMOHHBIM pecypcaM
Poccuiickass T'ocynapctBenHass — OuOIMOTEKA.
Karamoru
DneKkTpoHHbIe pecypcbl onbmuoreku MI'TY um.
I'.1. HocoBa

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp




9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepHanLHo-TeXHqucxoe obOecrieueHue JUCHHUIIIIMHBI BKIIFOYACT:

VueOHble ayqUTOPHM JUIS TPOBEACHUS 3aHATHH JIEKIMOHHOTO THna. OcHameHue:
MynbTUMEIUIHBIE CPEICTBA XPAaHEHHS, IEPEIaud U PEICTaBICHUS HHPOPMALIUH.

VYueOHast ayauTopHs Al NPOBEICHUS Ja0OPAaTOPHBIX PadOT: KOMITBIOTEPHBIC KIIACCHI.
OcHaienue: [lepconanbHbie kKomnbroTepbl ¢ makerom MS Office, Beixogom B MHTEpHET 1 C
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeIbHYIO Cpely YHUBEPCUTETA.

[Tomemnenus i caMOCTOSTENbHOM paboThl 0Oyuatomuxcs. OcHamenue: [lepconanpHble
xoMnbroTepsl ¢ maketom MS Office, BeixomoM B MHTepHET M C JOCTYIIOM B DIEKTPOHHYIO
UH()OPMALMOHHO-00Pa30BATENbHYIO CPEAY YHUBEPCUTETA.

VYueOHble ayIuUTOpUU JUIS TIPOBEACHUS TPAKTUYECKUX 3aHATUH, TPYNIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYJILTaHHﬁ, TCKYLICTO KOHTPOJIA H HpOMe)KYTO‘-IHOI\/JI aTTeCTaluu.
OcHamenne: Jlocka, MyIbTUMEIUHHBIA MPOEKTOP, 3KpaH. KoMIulekec TECTOBBIX 3alaHUN JUIS
MPOBEPKH MPOMEKYTOUHBIX M PYOEKHBIX KOHTPOJICH.

[Tomemenne g XpaHeHHs W NPO(PUIAKTUYECKOTO OOCITYKHMBAaHUS — y4eOHOTO
o0opynoBanus. OcHamenue: Cremnaxu A8 XpaHEHUs Yy4eOHO-HAIJIAOHBIX IOCOOMH U
y4e0HO-METOJMUECKOI JOKYMEHTAIHH.



[Tpunoxxenue 1

6 YueOHO-MeTOoaHUYeCKOe o0ecneyeHne caMoCTOATEIbHOI padoThl 00y4aloIUuXCs

ITo nucuunnuze «MeToabl ONTUMH3ALUN» IPELYCMOTPEHA ayIUTOPHAs U BHEAYAUTOPHAs
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

AynutopHas = caMocTOsATEeNbHas  paboTa  CTYyJEHTOB  Ipeidmoyiaraer  pabory ¢
KOMIIbIOTEPHBIMH 00y4YaIOUIMMU IPOrpaMMaMH Ha J1a00paTOPHO-IIPAKTUYECKUX 3aHATHSIX.

Ko BceM m3ydaeMbIM pasfeniaM IpeularatoTcsi KOHTPOJBHBIE BOIIPOCHI, 110 KOTOPBIM
IIPOBOJUTCA  YCTHBIM OIPOC.

Konmponsusie éonpocwi:
Pazoen 1. Onpeodenenue sxcmpemyma QyHKYuti MHOUX NEPEMEHHBIX
1. OGnacte onpenenenus GyHKIUN HecKonbkux nepeMeHHbIX (OHII). 'padux GyHakumu, muHumn
Y TIOBEPXHOCTH YPOBHHI.
[Ipenen u nenpepsiBHOCTH (PHIT) B TOoUKE.
Henpepsisrocts @HII B 06mnactu. CBoiicTBa HenpepbiBHBIX OHII.
HeoOxonumoe ycnoBue skcTpeMyma (yHKIIMYA MHOTUX IIEPEMEHHBIX.
JlocraTouHoe yciioBuE 3KCTpeMyMa (PYHKIIHUU 2-X IEPEMEHHBIX.
OTtHocutenbHbIN SKCTpeMyM. MeTon MHOkuUTenei Jlarpamxka.
['panrieHTHBIE METOIBI.
OnHOMEPHBINA ONTUMATBHBIN TOUCK.

NGk wN

Pasoen 2. Jluneiinoe npocpammuposanue

[TocranoBka 3aaun auHeitHOTO porpamMmuposanus (3J1I1). Ilpumepsr.

Pasznuunsie popmer 3anucu 3JII1. Tlepexon ot oxHOM GopMBI K ApyToii.

I'eomerpuyeckas HHTEpIIpETaUs 3a/1a4 JIMHEMHOTO POTPaMMHUPOBAHUS.

Teopema o nomyctumoii oonactu 3JII1. Teopema o MHOXKeCTBE ONTUMAaNbHBIX T1aHoB 3JI11.

BoinykinocTs MHOXECTBA JOMYCTUMBIX perieHuid. CyniecTBoBaHHE 0a3MCHBIX ONTHMAaIbHBIX

pELICHU.

[TocranoBka TpancnoptHoii 3aaauu (T3). OcoGennoctu T3.

7. 3akpelTas M OTKpBITash MOJENM TpaHCIOpTHOM 3anaud. [IpuBenenue otkpeiToi T3 k

3aKpBITOM.

Teopemsl 0 cBoiicTBax T3. BeIpoXkAE€HHbBIE U HEBBIPOXKICHHBIE IIaHbI 13.

9. T'eomerpmueckuii cmbicn cumiuiekc-merona pemenus 3JII1. Tloctpoenne HavaabHOTO
OIIOPHOTO IIJIaHa B YACTHOM CIIy4ae.

10. Cumrutekc-meto. Kputepuii ontuManbHOCTH oropHoro tuiana B 3JII1. [Tpasuino nepexoa k
HOBOMY OIIOPHOMY ILIaHY.

11. Cummnekc-tabmuna. [lepecuer cumrekc-Talmuil.

12. Anroputm  cummiekc-merona pemenus 3JIII. Teopema o0 KOHEYHOH CXOAMMOCTH
CHUMILJIEKC-METO/a.

13. DxoHOMUYECKass HMHTEpIpeTalusl 3aJaud, JBOWCTBEHHOM K 3ajaye IUIAHUPOBAHUS
pou3BoJCTBA. [[BoiicTBeHHast 3anaya 11t cranfaptHoi 3JII1 u anroputm e€ hopmupoBanus.

14. OcHOBHOE HEpaBEHCTBO TEOPHH IBOMCTBEHHOCTH. Jl0CTATOYHBIN MPHU3HAK ONTUMAIBHOCTH
JUISl TTapbl B3aUMHO JIBOMCTBEHHBIX 33]1a4.

15. ®opmynupoBka mepBol Teopembl BOMCTBEHHOCTH. Teopema 00 ONTHMAalIbHOM IUIaHE
IBOMCTBEHHOH 3a1a4H.

16. Bropast Teopema JBOWCTBEHHOCTH. TpeThsi TeopemMa JBOWCTBEHHOCTH.

17. JIBOWiCTBEHHBIN CUMILICKC-METO/I.

arONE

o

o

Pasoen 3. Teopus sxcmpemyma 6 HeTUHEUHBIX 3a0a4ax ¢ 0SPAHULEHUAMU
1. Breinykible MHOXXECTBA U KOHYCBHI.

2. JlMckpeTHbI npuHIMI MakcuMyMa. [locTaHoBKa 3a1a4H.



3. Heobxoaumblie yciaoBusi onTUMaNbHOCTH. [IpuHIMI MakcuMyMa.

&

JloctaTouHble YCI0BUS ONTHMAIbHOCTH.

5. Haxoxnenue skctpemaneid. Pasdnuunble BUbI ypaBHEHUs Diiiepa AJis MPOCTEHIIeN 3a1auu
BapHallMOHHOTO UCYUCIICHUS.

6. JlocrarouHoe ycIOBHE CYIIECTBOBAaHHUs SKCTpeMyMa (DYHKIMOHANIA B MPOCTEHIIEH 3amade

BApUALIMOHHOTO UCYUCIICHHS

BueayauropHas camocrosiTenbHasi padoTa 00y4Jaronuxcsl OCYIIECTBISETCS B BUAC
U3YYEHHUS JTUTEepaTyphl [0 COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKoi MaTepuana, moArOTOBKU
K JJAOOpaTOPHO-TIPAKTUYECKUM 3aHSATHSIM, BBIMIOJIHEHUSI MHIUBUIYAJIbHBIX 33/JaHUN
(cocraBieHue TabIHIl, MOAO0P U onmucanue caiitoB MHTepHeT, BhimosHenue NJ13)

Iloozomoeka Kk 1a60pAMOPHO-NPAKMUYECKUM 3AHAMUAM TIPOBOJUTCS B COOTBETCTBUU C
3aJJaHUSIMU, TIPEACTaBICHHBIMU Ha obOpazoBaTtenbHOM noprase ®I'bOY BO «MITY um. I'.U.
Hocosa».

HnousuoyanvHule 3a0anus.

cocTaBiieHHE Tabnull — 1o TeMaMm  «['pajueHTHBIE METOABI», «JIBOMNCTBEHHbIE 3a/1a4l U
METOABDY;

noa00p u onucanue caitoB HTEpHET — 10 TeMe «BBIMyKIiTble MHOKECTBA U KOHYCBD».

Ilpumepnvie unousuoyanvhvie domawnue 3adanus (M/[3):

3agada 1
Hanmcath 0000meHHyt0 ¢pyHKIuio Jlarpanka s 3a1a4u MOUCKA YCIOBHOTO AKCTPEMyMa

2 2
byHKIUM ) =x 43, Ha MHOXECTBE
X:{xxzz—xl +3:0}

gl(x):xzz—xl+3=0.

3a1aHHOM OT'paHUYCHHUEM

3agaua 2
Hammcats rpaguent V_L(x,4,,4) o6o6menHoll (ynknun Jlarpamka as 3a1a4u

TIONCKA YCTOBHOTO 3KCTpeMyma (pyHKIHH [ (X) =X, + X] Ha MHOKECTBE
X = {x

X; =X +3= 0}, 3a7aHHOM OorpaHHdeHueM g (x)=x; —x, +3=0.

3agaua 3
- Hamucats Bropoit nudepennuan d”L(x,A) knaccuueckoi (pyHxmrn Jarpanika

2 2
A1 3a0a49K MOMCKA YCIOBHOTO KCTpeMyMa (pyrknum f(x) =X, +Xx; Ha
MHOXKeCTBE X = {x|x§ -x +3= 0}, 34 JAHHOM OTDaHHYCHHEM

g(x)=x; —x, +3=0.

3anaua 4
Hamucate 0600mennyto (pyaxmuio Jlarpanxka mis 3a1a49u MOUCKa YCIOBHOTO
x,+x=1Lx =0, x, ZO}.

skcTpemMyMa (pyHKIEE f(X) =X, Ha MHOXecTBe X = {x

3agaua 5
OrnpezeanTh CTaMOHAPHYIO TOUKY Ul YHKIUH
F()=3x+x —xI+x x,—3x —6-x,+2.

3agaua 6



Ha xaxom prcyHKe NpHBeIeH aJrOpuTM HaX0XIEHHs SKCTpeMyMa (yHKIIUN HECKOIbKUX
HEpEeMEHHBIX 0€3 OrpaHUYEeHUs aHATTUTUYECKUM cl1ocoOoM?

HocTtaTouHble yCcnoBunA

aKCTpeMyma
- —— ‘.
Heobxogumble ycnosus
aKCTpeMyMa nepsoro nopsaka HeT akcTpemyma
BbIYMCNTL 3HAYEHNE HeobxoanmMble ycnosus
DYHKLMM B TOUKe JKCTPEMyMa BTOPOro nopsaka

MpogomkuTe HeT akcTpemyma
“ccneaoBaHns

Heobxogumele ycnoeusa
3KCTpeMyma nepBoro nopagaka

! _/-—*-""'77{(-”- T ~—_

S—_
Heobxogumble ycnosus
3KCTpeMyMa BTOpOro nopsigka HeT akcTpemyma

BbIYUCANTL 3HaYeHne JocTaToyHble ycrnosus
dYHKUNN B TOUKE AKCTpemyma
MpopomkuTL HeT akcTpeMyMa
nccnenoBaHus

0)



Heobxogumble ycnosus
3KCTpeMyMa Nepeoro nopaaka

P 3 \”\
JocTtaTouHble ycnoeus
aKcTpeMyma HeT skcTpemyma

BblYUCnUTL 3Ha4eHWe Heobxognmble ycnoeus
hYHKLMN B TOUKe SKCTPOMYMA BTOPOr> NOpAAKa
\ _
l.,
MpoaonxuTs HeT akcTpemyMa

nccnegosaHuA




[Ipunoxenue 2

7 OIIeHO‘lHBIe cpeacrea AJisi MIPpOBECACHUSA l'[pOMQ)KyTO‘lHOﬁ arrecranuu

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHOM aTTecTAlNM:

Kon NHaukatop JOCTHKEHUS KOMITETEHIIUU OueHouHbIe CpeICcTBa
WHJIUKATOpa

OIIK-1 CnocobeH mpuMeHSTh (yHIAMEHTAIbHBIC 3HAHUS, TOJYYCHHBIE B 00JaCTH MaTeMaTHYeCKMX W (WJIM) €CTECTBCHHBIX HAYK, M HCIOJIh30BaTh UX B
npoecCHoHaNBbHOM AeSITETbHOCTH

OIIK-1.1 Pemraer mpodeccuonanvubie 3amaun ¢ | Konmponvuutii mecm
oOJactu byHIaMeHTaIbHON u
IPUKJIAHON MAaTEMATHKH 1. 3agaua, Bxtovaromias ueneByro QyHnkuuio f u pynkiun @, BXoaAIIMe B OTpaHUYCHUS, SIBISETCS

3a/1a4e TMHENHOT O IPOrPAMMUPOBAHMS, €CIIN

a) Bce @ u f aBisiroTCA TMHEHHBIMU (DYHKIUSMH OTHOCUTEIBHO CBOMX apryMEHTOB

0) Bce @ SBIISAIOTCS JIMHEHHBIME (DYHKIIMSIMA OTHOCHUTEIIHHO CBOMX apryMEHTOB, a pyHKIus f —
HEJIMHENHA

B) ¢pyHKIus f ABNIsSETCS JIMHEHHON OTHOCUTENBHO CBOUX apryMEHTOB, a QyHKIUU @ — HeIMHENHHBI
I') TOJbKO YacTh GyHKUUH @ u GyHKIUA f ABISAIOTCSA TMHEHHBIMU OTHOCUTEIBHO CBOMX apTYMEHTOB

2. MHOXeCTBO BCEX JIOMMyCTUMBIX PEIICHUH CUCTEMBI 33]]auH JINHEWHOTO MPOTPaMMHUPOBAHUS
SABISETCA

a) BBITYKJIBIM

0) BOTHYTBIM

B) OZJTHOBPEMEHHO BBIITYKJIBIM U BOTHYTBIM

3. CuMIUIEKCHBIN METO/1 PeUIeHHUs 3a1ay IMHEHHOTO MPOrpaMMHPOBAHNUS BKIIIOYALT:

a) ompeJiesIeHre OJJHOTO U3 IOMYCTUMBIX 0a3MCHBIX PellIeHUH MOCTaBICHHOH 3aauu (OOPHOTO IJIaHa)
0) ompeeseHue MpaBuiia Mepexo/ia K He XyIAIIeMy pelIeHUI0

B) IPOBEPKY ONTUMAaJIbHOCTH HAalJIEHHOTO PEIIECHUS

T') OIpe/esieHHe OJJHOTO U3 JOMyCTUMBIX Oa3MCHBIX pellIeHH MOCTaBIEHHOM 3a/1auu (OTIIOPHOTO UIaHa),
orpeziesieHue MpaBuja Nepexoa K He XyAIIeMy pelIeHHI0, TPOBepKa ONTUMAaIbHOCTH HallICHHOTO
peleHus




4. 3amaya, mporiecc HaXOXKJACHUS PEIICHUS KOTOPOH SIBIISICTCS MHOTOITAITHBIM, OTHOCUTCS K 3a/1a4aM
a) TMHEHHOIro POrpaMMHUPOBAHHUS

0) Teopuu Urp

B) IMHAMHYECKOTO IPOTPAMMHUPOBAHUS

5. Ecniu B TpaHcnopTHOI 3a/1aue 00beM 3aracoB MPEBbIIIAeT 00beM MOTPeOHOCTEH, B pACCMOTPEHHE
BBOJIST

a) QUKTUBHBINA MTyHKT MPOU3BOJICTBA

0) (PUKTUBHBIN MYHKT NOTPEOICHUS

B) U3MEHEHUS CTPYKTYPHI HE TpeOyroTCs

6. BriOepute BepHbIii Bapuant. Eciiu B ipsiMoii 3a1aue, Kakoe 00 OrpaHUYCHUE SIBIISICTCS
HEPaBEHCTBOM, TO B JIBOMCTBEHHOM 33/1au€ COOTBETCTBYIOIIAS TIEpEMEHHAs:

a) HeOTpHUIaTeIbHA +

0) MOJIOKUTETbHA

B) cBOOO/IHA OT OTpaHUYEHUN

T') OTpULIATENbHAS

7. I'paguient 06001meHHON (pyHKIIMYU Jlarpanyka IByX IEpEMEHHbBIX B pa3BEPHYTOM BHUJI€ UMEET BUJL:

L. 2. 3. 4
aLz(xvj‘Oaj‘) 6L(x’ﬂ'()7ﬂ') a[’z(xaj'()aj') a f(x) a f(X)
Ox; ax, oA
0L (x,2,,7) OL(x, Ay, 4) oL (x, 2, 7) 0 f(x) 0 f(x)
ox? 0, 042
3. aL(xal()aﬂ') 7 8.
oL (x,2,,A) oA, OL(x, ) aL(x OL(x,4,)
oA oL (x, Ay, 7) O,
oL (x, 24, 2.) oA, dL(x,4) aL(x AL(x,4,)
EM; OX,




8. KimaccuduimupoBarh orpaHnueHUs
3
g(x)=—x, 0, g,(x)=—x,<0, gx)=—x,—(1-x) <0

IJId 3aJa4d IIOUMCKa YCIIOBHOI'O OKCTpEMYMaA B TOYKE

1. gl(x*) 2. gz(x*) 3 gs(x*) 4. He umeet
CMBICTIA
X = [0 - 1.1. AxktuBHO 2.1. AktusHO 3.1. AxtusHO
0 1.2. MaccuBHO 2.2. TlaccuBHO 3.2. TTaccuBHO

9. OrpanuueHus

g(x)=—x 20, g,(x)=—x,20, g(x)=—x, —(l—xl)3 <0

# Ed *
(cM. pucyHOK). B kakux Toukax (X5 %5, X )

oy
Ve () ] Vg (x;)

orpannuenus muHeitHo HE 3aBucumer?




gs(x):xzf(lfxl)5 :0‘

6)

)

&,()=-x,=0)

Vg, (x))

Vgs(xz

©
ﬂ
H
R

Vg, (x;)

g (x) = x, —(1—,\'1)3 =0

Vg, (x,)

.
2

=

J——

gz(x) = _xz = 0

Vg, (x)




10. Kakue BbIpa)keHUS UCIIONB3YIOTCS PU MPOBEPKE HEOOXOAUMBIX YCIOBUHM 3KCTpEMyMa BTOPOTO
MOpsiAKa JJIs 3a7a4d [MOMCKA YCIOBHOTO SKCTPEMYMa C OTPAaHUYEHUSIMU B BUJIC HEPABEHCTB €CJIU
perynspHasi Touka X* SBIsSeTCs] MUHUMYMOM?

1. 2. 3.
dzL(x*,ﬂf)=0 d*L(x".2")<0 dZL(x*,ﬂ,*)zo
4. 5. 6.
dgf(x‘)=0, dgj(x*)=0, dgj(x/')>0,
JE€J, A <0 | jed, A>0 Jje€Jd, A <0
7. 8. 9.
dg,(x")<0,  |dg/(x")>0.jeJ,. A =0 |dg,(x)<0,jel, i =0
je€J A =0
10.
Her BBIpa*KCHHA
OIIK-1.2 Bnaneer cmocobamu u  mpuemamu | Teopemuueckue 60npocwl:
pelieHus MCCIeNoBaTeIbCKUX 3amad B | /. OTHOCUTENBHBINA SKCTpeMyM. MeTon MHOKHTeNeH Jlarpanika.
obnactu dbyHIaMeHTaNbHON u | 8. I'pamueHTHBIE METOIBI.
MIPUKJIATHON MaTEMATUKHU 9. OnHOMEpHBIN ONITUMAIIEHBIN TTOUCK.

10. 3agaua nuHelHOro NMporpaMmmupoBanus. [Ipumepsi.

11. 'eomeTpuueckas HHTEPIIPETALIMS 3a/1a4 JIUHEHHOTO TPOrPAMMUPOBAHMSL.

12. BeIyKJIOCTh MHOKECTBa JOMYCTUMBIX pemieHuil. CymiecTBoBaHHE Oa3MCHBIX ONTUMAJIBHBIX
penieHui.

13. Cummuiekc- MeTox

14. Teopembl JBOMCTBEHHOCTH B IMHEITHOM MTPOrpaMMHUPOBAHUU. J[BOWCTBEHHBIM CUMILIEKC- METO/.

15. BeInykiible MHOKECTBA U KOHYCHI.

16. OcHOBHOE HEOOXOIMMOE YCIIOBUE ONITUMAIBHOCTH. Y paBHEeHUS Dittepa- Jlarpamka.

17. O6006mEnHOE MpaBUI0 MHOXKUTENEH Jlarpanxka.

18. Teopema Kyna- Takkepa.

19. luckpeTHsblif mpuHIMn Makcumyma. [locraHoBka 3a1auu.




20. Heo6xoaumble ycinoBus onTUMalbHOCTH. [IpyHIIMI MakcuMyMa.

21. JlocTaTo4HbIC YCIOBUS ONTHMAIBLHOCTH.

22. HaxoxaeHnue skcTpemMaiiei. PasnmuuHble BHWABI ypaBHEHHUsS Oiyiepa s NPOCTEHIIEH 3amadu
BApUALIMOHHOTO UCUYUCIICHHUS.

23. JlocTraTouHOEe YCJIOBHE CYIIECTBOBAaHUSI JKCTpemyMa (GYHKIMOHAJa B TpOCTeiied 3amgade
BApUALIMOHHOTO UCUYHUCIICHUS

OIIK-1.3

[Ipumensier (dbyHIaMeHTaNbHbIE
MEXKIUCUUIUIMHAPHBIC  3HAHUS  JUIA
pemieHust 3agad B TIpPOQecCHOHATHHON
AESATEIbHOCTH

Konmponsnuiit mecm
1. T'paguentom o06oOuIeHHOHN GyHKIMH Jlarpanka 1o X Ha3bIBaeTCS BEKTOD,
COCTOSAILUNI U3 €€ IIPOU3BOHBIX HOpsAKA.

2. Cucrema BCKTOPOB, CoACpIKalias Hy.]leBOI‘/'I BCKTOp, BCCTraa JIMHEHHO

3. s Toro, yToOBI TOYKA X* SBISUIACH TOUYKOH JIOKATFHOTO MaKCUMyMa
HEOOXOJMMO U JIOCTAaTOYHO, YTOOBI ONPEECITUTENN YTIIOBBIX MUHOPOB UMEIN 3HAKHU:
a) CTPOTO MOJIOKHUTEIHHBI

0) He OTpHULATEIbHbI

B) UepeayIOUIrecs, HAaYMHast C OTPULIATETLHOTO

I') 4epeyIoluecs, HaUnHas ¢ MOJOXKHUTEIHLHOIO

1) CTPOTO OTPHUIIATEIBHBI

€) HE MOJI0KUTEITbHBI

) HE UMEET 3HaueHUs

4. Jlns TOro, 4TOOBI TOUKA X* SBISUIACH TOYKOH JIOKATHHOTO MUHUMYMa HEO0X0IUMO
1 J0CTATOYHO, YTOOBI ONPEACTUTENN YIIIOBEIX MUHOPOB UMEIIN 3HAKH:

a) CTPOTO MOJIOKUTETHHBI

0) HEe OTpHIIATEIIbHBI

B) YUepEAYIOLIUECs, HAYMHAs C OTPULIATEITHHOTO

T') YepeyIOIInecs, HAaUnHas C TIOJI0KUTEIIEHOTO

1) CTPOTO OTPHUIATEIILHBI

€) HE MOJIOKUTEITHHBI

) HE UMEET 3HAUCHUS

5. Ecniu HeoOXoquMble YCI0BHSI IEPBOTO MOPSIIKA [T 3aa4U IOKMCKA YCIIOBHOTO SKCTPEMYMa CO




CMEIIaHHBIMH OTPAaHMYCHUSMH BBIITOJIHSIOTCS, TO:
a) UCCIE0BaHN 3aBEPIIAIOTCS, U TOUYKA JOKAIBHOIO 3KCTPEMyMa OIpeIeieHa
0) He00X0IMMO TPOBECTH JIOTIOJTHUTEIBHBIC HCCIICTOBAHUS

B) CTal[OHApHAs TOYKa ABISETCA TOYKOW nepernda

T') CTallMOHAPHAs TOYKA HE SBJISETCS TOUYKOH SKCTpeMyMa

1) TOYKA MOXKET OBITh YCIIOBHBIM JIOKAJIBHBIM 3KCTPEMYMOM, MPOJIOKUTh
UCCIIEIOBAaHHS

€) BOIIPOC HE KOPPEKTEH

6. Haiitu sxctpemym pynkuuu f(x) npu BeinmonHenuu orpanndenuii Ri(x) = ai, ¢ (x) < bj,
HAJIOKCHHBIX HA MapaMeTpsl GYHKIIUU — ATO 3a/1a49a

a) YCJIOBHOM ONTUMU3AINH

0) TMHEMHOI 0 IPOrPaMMHUPOBAHUS

B) 6€3yCIOBHON ONTUMHU3ALINH

T') HeJITMHEWHOTO TIPOTPaMMHUPOBAHUS

1) TMHAMHYECKOTr0 TPOrpaMMHUPOBAHUS

7. Kakue BbIpaXeHHs UCTIONb3YIOTCSI IPU MPOBEPKE IOCTATOUHBIX YCIOBUIN SKCTPEMyMa BTOPOTO
MOpAJKA JUI 3a/1a4M IIOMCKA YCIOBHOTO DKCTPEMYMaA C OTPAaHUYEHUSMHU B BUJIE HEPABEHCTB €CIIN
perynspHasl Touka X* sBJIsieTCsl TOUKOW MakcuMmyma?




1. 2. 3.

dzL(x*,,ﬂ,*) =0 |[d’L(x".A")<0 dzL(x*,ﬂf) >0

4] 5. 6.

e (x)=0. | ds(x)=0 de, ()0

jed, ;<0 | jed,. A >0 jed, 2;<0

7. 8. 9.

dg,(x")<0, |dg,(x")>0.jeJ,.4 =0 |dg,(x')<0.je,.A =0
j€J,. A =0

10.

Het BBIPAKCHHSL

8. Ecniu jocTaTo4yHbIe YCIOBHS 3KCTPEMyMa BTOPOIO MOpsAIKa JJis 3a/1a4M [MOMCKA YCIOBHOTO

skcTpemyma co CMEIITAHHBIMMU orpanndeHusIMH BBITOIHAIOTCS B TOUKE X* HAO:

1. IIpoBepsaTh
He0OX0MMBIE YCIOBHS

2. IlpoBoouts
JTOTIOTTHUTEThHBIE
HccIeJOBaHUS

3. 3aBepHIUTE
HCCIIeI0BAHMS

4. TepMUH HE KOPPEKTEH




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NOKa3aTeJld M KPUTEPUH
OLICHUBAHUS:

[IpomexxyTouHast aTrTecTauusi IO JIUCHUILIIMHE «METoIbl ONTUMHU3ALMKY) BKJIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS O0YYaIONTUMUCS 3HAHUH, U
MPAKTUYECKHE 3a/IaHUs, BBIABIISAIONINE CTETIEHb C(OOPMUPOBAHHOCTH YMEHUH U BIIAJICHUM.

[TpomMexxyTouHast aTTecTaIys 1Mo TaHHOW AUCIUILINHE TPOBOAUTCS B popMe 3adeTa. 3ader
POBOAUTCA B (OPME UTOrOBOro TecTHpoBaHHS. K UTOrOBOMY TECTHPOBAHHUIO JIOMYCKAIOTCS
TOJIBKO T€ CTY/ICHTHI, KOTOPBIE OTYUTAIHCH IO BCEM (hOpMaM TEKYIIETo KOHTPOIIs (JlabopaTopHBIC
paboThl, YyCTHBINM OMPOC, TEKYIEe TECTUPOBAHUE).

IlepeueHb TeM A5 MOATOTOBKH K 3a4€Ty:

OTHOCUTENBHBIN SKCTpeMyM. MeToa MHOkuTenel Jlarpanxa.

I'panrieHTHBIE METOIBI.

OZIHOMEpHBIN ONTUMAaIbHBIN MTOUCK.

3amaua TMHEHHOTO TporpaMMmupoBanus. [Ipumepsr.

['eomeTpuyeckas UHTEpIIpETalUs 3a/1a4 JIMHEHHOTO MPOrpaMMHUPOBAHUS.

BrinykiiocTs MHOXKECTBA TONMYCTUMBIX petieHud. CyliecTBoBaHUE 0a3MCHBIX ONTUMATbHBIX

pelIeHU.

Cummekc- MeToj

8. TeopeMbl NBOHCTBEHHOCTH B JMHEHHOM MPOrpaMMHUPOBAHUU. J[BOWCTBEHHBIM CHUMILIEKC-
METO/I.

9. Brinmykible MHOXKECTBA U KOHYCHI.

10. OcHOBHOE HEOOXOIMMOE YCIIOBHE ONTUMAIBHOCTH. Y paBHEHUS Ditiepa- Jlarpamxka.

11. O6006ménnoe npaBuiio MHOXKHUTENEH Jlarpanxa.

12. Teopema Kyna- Takkepa.

13. duckpetHblit npuHIUn MakcumyMa. [loctaHoBka 3a1a4u.

14. HeoOxonuMmble yclioBusl OoNTUMaIbHOCTHU. [IpuHIMn MakcumymMma.

15. JloctaTouHbI€ YCIOBUSI ONTUMAIBHOCTH.

16. Haxoxaenne skcTpemaiield. Pasnmudnable BUIBI ypaBHEHUS Dilyiepa s POCTEHIeH 3a1adn
BAPUALIMOHHOT O UCYUCIICHHUS.

17. JlocTaTouHoE yCJIOBHE CYIIECTBOBAHMS HKCTpeMyma (DYHKIIMOHAlIa B MPOCTEHIEH 3ajade
BAPUALIMOHHOTO UCYUCIICHHS

ok wdE

~

Hmozcosoe mecmosoe 3adanue conepxut 20 TeOpeTHUECKUX BOIPOCOB, KaXKAbIi
IPaBWIBHBIN OTBET olleHuBaeTcs B 1 6amn. Kpurtepuii orileHuBaHMsI U'TOTOBOTO TECTA!
— 13-20 6anmnoB — 3aumeno;,

— MeHee 13 6amioB — He 3aumeno.



