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1. TlepeyeHb MIAHMPYEMbIX Pe3yJbTATOB 00YUEeHUs MO JUCHUNINHE, COOTHECEHHBIX €
IJIAHUPYEeMbIMH pe3yJIbTaTaAMHU 0CBOEHHS 00pa30BaTeIbHOI MPOrpaMMbl
(c opuenmayuet na Kapmol KOMHEMeHYULL)

B pe3ynbTaTe 0cBOCHUS 00pa30oBaTENbHON MPOrpaMMbl 00YJArOIIUICS JOJIKEH OBJIAJIETh
CIIEAYIOIMMHU pe3yabTaTaMU 00yUYEHHS 110 TUCIUILINHE!

Pe3ynbTaTel 00yueHHs

dopMupyemas KOMIIETEHIIUS
(c ykazaHueMm Koja)

[Ipumeuanue

3HaHusg 1.3HaTBLOCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCIUTUIMH U COBPEMEHHBIE
MH(pOPMAIMOHHO-

KOMM YHUKAIIIOHHbIE
TEXHOJIOTHH.

OIIK-3 — cr1ocoOHOCTEI0
HCIIOJIB30BAaTh OCHOBHBIC 3aKOHBI
CCTCCTBGHHOHayLIHBIX JOUCHUIIIINH U
COBpEMEHHbIE UH(OPMAIIMOHHO-
KOMMyHI/IKaLII/IOHHBIC TCXHOJIOTUHU B
npodeccuoHaNbHON AEITEIbHOCTH

2. 3HATh OCHOBHBIE
IPUHIUIIBI CHCTEMHOTO
noaxoja B popmMann3aniu
pelIeHUs TTPUKIIAIHBIX 3a/1a4.

MK-23 — cnocoOHOCThIO TPUMEHSTH
CUCTEMHBIN NOIXO0I U
MaTeMaTHYECKHE METObI B
(dbopManu3anuy pereHus TPUKIaTHBIX
3a1a4

3. 3HaTh: OCHOBHBIC
MPUHIUIIB MATEMaTHYECKUX
METOJI0B B (hopmanm3anuu
pelIeHUs TPUKIIAIHBIX 3a/1a4.

IK-23 — cnocoOHOCThIO IPUMEHSATH
CHUCTEMHBIN MOIXO0I U
MaTeMaTHYECKUE METObI B
(dhopManu3anuy peneHus TPUKIaTHBIX
3aja4

4. 3HATh OCHOBHEIE METOILI U
CIIOCOOBI MPUMEHEHHSI CHUCTE-
MHOTI'0 [TOJX0/1a 1
MaTeMaTHYECKHX METOIOB B
(hopmanuzanuu peneHus
MIPUKJIAIHBIX 3a/1a4.

IK-23 — cnocoOHOCThIO TPUMEHSTD
CUCTEMHBIN NOAXO0I U
MaTeMaTUYECKHE METObI B
dbopManu3auy pemeHus TPUKIaTHbIX
3aja4

Ymenus 1.¥YmeTb npuMeEHSTH B
npodeccruoHanbHoM
JeSITEIbHOCTU COBPEMEHHbBIE
UH(pOPMAIMOHHO-
KOMMYHUKAIIHOHHBIE
TEXHOJIOTUH.

OIIK-3 — cnocoOHOCThIO
UCIOJH30BaTh OCHOBHBIC 3aKOHBI
CCTCCTBCHHOHAYYHBIX JUCHUIIIIMH U
COBpEMEHHbIE HH(POPMAIITOHHO-
KOMMYHUKAIIMOHHBIC TCXHOJIOI'MHA B
npodeccuoHaNBbHON AEITEIBHOCTH

2. Ymetb pa3paOaThiBaTh
THITOBBIC aJITOPUTMBI Ha
OCHOBE CHCTEMHOIO MOAX0Aa U
MaTeMaTHYECKHX METOIOB B
(hopmanuzay pemeHus

ITK-23 — cnocoOHOCThIO TPUMEHSITh
CUCTEMHBIN NOIXO0I U
MaTeMaTHYECKHE METObI B
(dbopManu3anuy peneHus TPUKIaTHBIX
3aja4




IMPUKJIAJIHBIX 3aJ/1a4.

3. ¥YMeThb NpOoeKTHUPOBATh
QITOPUTMBI PEIICHUS
IPUKIAIHBIX 33/1a4 HA OCHOBE
CHCTEMHOT O ITOJX0/1a U
MaTeMaTUYECKUX METOJIOB B
(hopManmu3amnuu perneHusl.

ITK-23 — cnocoOHOCThIO TPUMEHSITh
CUCTEMHBIN NOAXO0I U
MaTeMaTHYECKUE METObI B
(dhopManu3anmuy penieHus MPUKIaTHBIX
3a1a4

4. YMeThb pa3pabaTbIBaTh
QITOPUTMBI PEIIEHUS TUITOBBIX
3a/1a4 Ha 3bIKaX BBICOKOTO
YPOBHSI, C UCIOJIb30BaHUEM
CHCTEMHOI O I10JX0/a U
MaTEMaTUYECKUX METO/I0B.

ITK-23 — cnocoOHOCThIO TPUMEHSITh
CHCTEMHBIH MMOAX0]] U
MaTeMaTHYECKHE METOIbI B
(dopManHM3anuy penieHus MPUKIaTHBIX
3aja4

Bnanenus
(HaBBIKH /
OTIBIT
JesITelNb-
HOCTH)

1. Baagers MeTOIUKON
KCIOJIb30BAaHMUS OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX
JUCIUTIIIMH ¥ COBPEMEHHBIX
WH(pOpPMaIMOHHO-

KOMM YHUKAITMOHHBIX
TEXHOJIOTHil B
npogeccroHaIbHON
JIEATENLHOCTH.

OIIK-3 — crnmocoOHOCTEIO
HCIT0Jb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCIUIUINH 1
COBpeMeHHbIe HH(POPMAI[HOHHO-
KOMM yHHUKAIIHOHHBIE TEXHOJIOTHH B
po(heCcCHOHATBLHON e TCIbHOCTH

2. BnajgeTb npakTHYECKUMU
HaBBIKAMU PUMECHCHHUS
CHCTEMHOIO ITOXO0a U
MaTeEMaTHYECKUX METOLOB B
(dopMmanu3anyK perieHus
PUKIIAIHBIX 33/1a4.

IMK-23 — cnocoOHOCThIO TPUMEHSITH
CUCTEMHBIN NOOXO0I U
MaTEMaTHYECKUE METObI B
(dbopManu3anuy peneHus MPUKIaTHBIX
3aja4

3. 001a7aTh OIBITOM
PUMCHEHHUS OCHOBHBIX
METOJI0OB CHCTEMHOI'0 ITOX01a
U MAaTEMATHYECKUX METOOB B
(dhopmanuzanuu pemneHus
HPUKJIaIHBIX 3a/a4.

MK-23 — cn1ocoOHOCThIO TPUMEHSTD
CUCTEMHBIN NOOXO0I U
MaTeMaTHYECKHE METObI B
dbopManm3anuy pemneHus TPUKIaTHBIX
3a1a4




2. Heap u MecTO TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpaMMbl

HMucuunnuna «Yucnennvlie Mmemoowl peuwieHus IKCMPEMalbHblX 3a0ay» OTHOCUTCA K
sapuamuenou yacmudacti Luknabl.B./[B.05.01Iucuuniams.

JucuuniunHa u3y4aeTcs Ha YeTBEPTOM Kypce B IIEPBOM U BTOPOM CEMECTPAX.

Ilenwvto nsydenus kypca «UucieHHbIE METOABI PEIIEHUS SKCTPEMAJIBHBIX 3aJau» SBIAETCA
O3HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMHM IIOJIO)KEHUSMU COBPEMEHHOW TEOPUM YIIpPaBJICHMUS;
dbopMUpOBaHUE Yy CTYIAEHTOB MPEACTABIECHUS O CBA3M (yHIAMEHTAIbHBIX MPOOJIEeM TEOpHH
yIpaBJeHUs C 3a/ladyaMy TOJy4eHus, nepeaadn U o0paboTku HHGOpMaIK, aHaI13a U OpraHu3aluu
BBIYNCIICHUW, IPUHATHUS PELLICHUM.

N3yyeHne TUCHUIUIMHBI 0a3upyeTcst Ha 3HAHUAX, YMEHUSAX M HAaBBIKAX, CHOPMUPOBAHHBIX B
pe3yJbTaTe OCBOCHHUS CTYACHTaMH IPEIUISCTBYIOIUX TUCHUIUIMH 00pa30BaTEIbHONW MPOTrpaMMBbl
no Harpasnernto noarotoBkn09.03.03 «Ilpuknannas napopmaTuka». «MaTeMaTHYECKUA aHATIM3,
«DYHKIMOHANBHBIN aHamu3», «Beiciiasg anre6pa» B TECHOH CBSI3M € TeOopHed OOBIKHOBEHHBIX
muddepeHImanbHbIX ypaBHEHUH.

OOume TpeboBaHMs K BXOJHBIM 3HAHUSIM, YMEHUSM U TOTOBHOCTSIM CTYIEHTOB:

1) ctyaeHTsl 00jaznalr0T HaBbIKAMU OOy4Y€HUS, HEOOXOAMMBIMHU JUJISI YCBOEHHUS 3HAHUM,
HABBIKOB U YMEHUH IO JUCLUIUIMHE, a TAKXKE JJIs IOJy4yeHHs NajbHelnero oopa3oBaHus;

2) COOTBETCTBUE OOILEKYIbTYPHbIX M NPO(GECCHOHATIbHBIX 3HAHUN, YMEHUH U HaBBIKOB
IPEAIIECTBYIOLIEr0 Mpoliecca OCBOEHHMsS 00pa30BATENBbHOM IMpOrpaMMbl TpeOOBaHHUSIM OCHOBHOM
00pa30BaTEILHOM MPOrPaMMBbl 10 HaMpaBJICHUIO MoAroToBkH «IIpukinagnas MadopmaTika»,

3) CTyZmeHTBhl 3HAIOT, MOHMMAIOT U CIIOCOOHBI MCIIOIB30BAaTh OCHOBHBIE IOJOXKEHHUS H
CYLUIHOCTh pa3JI€JO0B MpPEIIIECTBYIOMUX IUCHUIUIMH, MOCBSIIEHHBIX BONPOCAM OCYIIECTBICHUS
poQeCCHOHALHON AEITEIBHOCTH.

baxanasp no Hanpasienuto noarotrosku 09.03.03 «IIpuknaanas nHGOpMaTUKA»TOTOBUTCS K
HAy4YHO-UCCIIEA0BATENbCKOM, MPOEKTHOM, MPOM3BOJACTBEHHO-TEXHOIOIMYECKON, OpraHU3allluOHHO-
VIOpPaBICHUYECKOH  BHJAAM  JIEATEIbHOCTH, CBSI3aHHBIM C  HCIIOJB30BAaHUEM  MaTEMAaTHKH,
IIPOrpaMMHPOBaHUS, UHPOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH M aBTOMAaTU3MPOBAaHHBIX
CHCTEM YIIpaBJICHHUS.

3. Conep:xanue padoyeii mnporpaMmmbl (00beM TUCHUNIMHBI, THIIHI U BU/bI
y4eOHBIX 3aHATHI, y4eOHO-MeToIHYeCKOoe o0ecreyeHne CaMOCTOSATEIbHOH padoThI
o0y4yarommxcsi)

Copepxanue paboueit mporpaMmsl ripeacTaBieHo B [Ipunoxxenun No 1.



4, DoHA OLEHOYHBIX CPEACTB MO TUCIHIJINHE

4.1. [lepeyeHb KOMIIETEHIHI ¢ YKa3aHMEM 3TANOB UX (OpMUPOBaHMS B NpoLecce 0CBOEHHUs 00pa30BaTeJbHON NPOrPaMMbI.
Onucanne nmokasareJieil 1 KpUTEPHEB OLCHNBAHUS KOMIIETECHIMI HA PA3JIMYHBIX 3Tanax ux GopMupoBaHHs, ONIMCAHHME LIKAJI
OLICHUBAHUA

[Tporecc ocBOEHMS TUCIUIUIMHBI (MOJYJIsl) HampaBiieH Ha (OpMUPOBAHHE CIETYIOIIMX KOMITETEHIUH:

OIIK-3 CHOCOOHOCMIBIO UCHONB306AMb OCHOBHbLIE 3AKOHbDL €CMmeCmeeHHOHAaYyUYHblX Oucuunﬂuu u coepemeHnHble

uuqbopmauuonuo-Kommyﬂukauuounbte mexHoJi102cuu 6 npod;eccuonaﬂbuoﬁ oesamesibHOCU.

OTan (ypoBeHb)
0CBOEHMS
KOMIETEeHIINU

IIlnanupyembie
pe3yJIbTaThbl 00yYeHust
(Tmokazares TOCTHIKSHUS
3aJJaHHOTO YPOBHS
OCBOCHHSI KOMITETEHITHIA)

KpuTtepuu oueHnBaHus pe3yJbTaToB 00y4eHUs

2 («He
YIIOBIIETBOPHUTEIILHO )

3 («Y IOBIIETBOPUTEITBEHOY)

4 («Xoporroy)

5 («OtmaHOo»)

[IepBblii 3Tamn
(YpoBeHb)

3HaTh. OCHOBHEIE
3aKOHBI
€CTCCTBEHHOHAYYHBIX
MUCIUILIMH 1
COBPEMECHHbBIC
WH(POPMAITUOHHO-
KOMMYHHUKAIIMOHHBIC
TEXHOJIOTHH.

OTcyTCcTBHUE 3HAHUT
nim pparMeHTapHbIe
MpeacTaBiIeHUs 00
OCHOBHBIX 3aKOHaX
€CTECTBEHHOHAYYHbIX
JVCIUTIIINH U
COBpEMEHHBIE
WHPOPMAITUOHHO-
KOMMYHHUKAIMOHHBIE
TEXHOJIOTHH.

HCHOHHBIC HpeJICTaBHCHI/ISI
00 OCHOBHBIX 3aKOHAX
€CTCCTBEHHOHAYYHBIX
JHCLUILIMH U
COBpPEMECHHBIC
WH(POPMAITMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH.

CdopmupoBaHHEIE,
HO COIepIKaliue
OT/ETBHBIE TPOOEITBI
npeJcTaBICHUs 00
OCHOBHBIX 3aKOHAX
€CTECTBEHHOHAYYHBIX
JMCIHIIIAH U
COBPEMEHHBIE
WH(POPMAITUOHHO-
KOMMYHUKAIIMOHHBIC
TEXHOJIOTHH.

CdopmupoBaHHbIe
CUCTEeMaTHYECKHUE
IpeACTaBICHUS 00
OCHOBHBIX 3aKOHaX
€CTEeCTBEHHOHAYYHBIX
JMCLUTUIMH U
COBPEMEHHBIE
WHPOPMAITMOHHO-
KOMMYHHUKAIIMOHHbIE
TEXHOJIOTHH.




BTopoii aTan
(YpoBeHbB)

YMerh:npuMeHsTh B
npodecCroHaTbHON
JIeSITeTbHOCTH
COBpEMEHHBIE
WHPOPMAITMOHHO-
KOMMYHUKAIIMOHHBIE
TEXHOJIOTHH.

OtcyTcTBUE YMEHHI
nim (pparMeHTapHbIE
YMEHHS B IPUMEHEHUH
B TIpod)ecCHOHATBHON
JeSITeIbHOCTH
COBpEMEHHBIX
WHPOPMAITMOHHO-
KOMMYHHU KAl OHHBIX
TEXHOJIOTHIA.

B nenom ycnemHoe, HO HE
CHUCTEMaTUYECKOe
WCIOJBb30BaHKE B
npodeCcCHoHaTBHON
JIeSITeTbHOCTH
COBPEMEHHBIX
WHPOPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA.

B nenom ycnemsoe,
HO coziep Kariee
OTJIENBHBIE TPOOEIIBI
B MCIIOJIE30BAHUH B
npohecCuOHaTBHOM
JeSITEIIEHOCTH
COBPEMEHHBIX
WHPOPMAITMOHHO-
KOMMYyHUKAIIMOHHBIX
TEXHOJIOTHM.

CdopmupoBaHHOE
YMEHHUE HCIOh30BAaTh B
npohecCuoHaIbHON
JIEATSITHHOCTH
COBPEMEHHbBIE
nHPOPMALTMOHHO-
KOMMYHUKAalIUOHHBLIC
TEXHOJIOTHH.

Tpetnii aTan
(YpoBeHb)

Baaners: METOAUKOMN
M CIIOJIb30BaH1sI OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
MUCITUILIAH 1
COBPEMEHHBIX
MH(OPMAIIOHHO-
KOMMYHUKaLIAOHHBIX
TEXHOJIOTHI B
npodeccuoHaNIbHON
NeATeIbHOCTH.

OTcyTCTBHE BIIAICHUS
nuim ¢pparMeHTapHoe
BJIaJICHUE.

B nenom ycnemsoe, HoO He
CHCTEMATUYECKOE
BJIaJICHHUE OCHOBHBIMU
3aKOHaMH
€CTECTBEHHOHAYYHbIX
JUCLHUIUIMH U
COBpPEMEHHBIX
WH(POPMAITUOHHO-
KOMMYHUKalIlMOHHBIX
TEXHOJIOTHII B
npoecCuoHaIbHON
JEeSTeTbHOCTH.

B nenom ycnemsoe,
HO coJiepKaliee
OT/IETIHHBIE TTPOOEITBI
BIIaJICHHE
OCHOBHBIMU
3aKOHaMHU
€CTECTBEHHOHAYYHBIX
JUCLUIUIMH U
COBPEMEHHBIX
MH(POPMAaIIMOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTHI B
npoheccuoHaIbHOM
JESITeNIbHOCTH.

Bnagenne oCHOBHBIMH
3aKOHAMH
€CTECTBEHHOHAYTHBIX
JUCIUILINH 1
COBPEMEHHBIX
WH(POPMAITUOHHO-
KOMM YHHKAIIMOHHBIX
TEXHOJIOTHH B
npoecCuOoHaIBHON
JIESATECIIbHOCTH.




IIK-23 — cnocoonocmvio npuMeHAmb CUCH EMHBLIL ROOX00 U MAMeMamuyecKue Memoovl 8 hopmanuzayuu peuieHus
NPUKIAOHBIX 3a0aY.

Otan (YpoBeHb)

Inanupyemble pe3yabTaThbl

Kputepuu oueHnBaHus pe3yJbTaTOB 00y4YeHUsI

OCBOCHHUA o0yuyeHHUs1
KOMIeTeHInH | (TI0Ka3aTeNy TOCTHKEHHU S
3a/IaHHOTO YPOBHS OCBOEHHU A
. 2 («He
KOMIIETECHIIUI ) 3 («Y IOBIETBOPHUTEIBHOY) 4 («Xoporio») 5 («OTmaHOY)
YIOBJIETBOPUTEIBHO) )
IlepBblii  oTan] 3HaTh: OCHOBHBIC OtcyTcTBHE 3HAHUN Henonneie npeacrasnenust | ChopmupoBannsie, Ho | ChopmupoBaHHBIE
(YpoBeHb) IPHHIIUIIEL CHCTEMHOTO nim pparMeHTapHbIe 00 OCHOBHBIX colepKallne CUCTEMaTUYECKHeE

MOJX0/ia B
(dopManM3auK pereHus
MPUKIIATHBIX 33124,
OCHOBHBIE [TPHHIIUITBI
MaTeMaTHIeCKHX METO/I0B
B (hopManm3anny pelieHust
NPHUKJIAJHBIX 33139,
OCHOBHBIE METOBI U
CHOCOOBI MPUMEHEHHS
CHCTEMHOT O ITOAX0/a U
MaTEeMaTHYECKUX
METOJIOB B
dbopmanuzanuy pemeHus
MPUKIIATHBIX 3a/1a4.

npenacTaBieHus: 00
OCHOBHBIX
MPUHIUIIAX
CHCTEMHOT 0 ITOIX0/1a
B (hopmanmzanuu
pelIeHus
MPUKJIAIHBIX 3a/a4;
OCHOBHBIX MPHHIUIAX
MaTeMaTU4YCCKUX
METOIOB B
dhopmanmzanuu
PELICHHUST ITPUKJIATHBIX
3a/1a4; OCHOBHBIX
MeToJlaX U crocobdax
MIPUMEHEHUS CUCTE-
MHOT'0 IOJIX0/1a U
MaTeMaTUYECKUX
METOJIOB B
(dhopmanuzanumn
pelIeHus
MPUKJIAIHBIX 3a7a4.

NPUHIUANAX CUCTEMHOTO
Mojaxo/a B
dbopmanuzanumn
peLICHUS MPUKIIATHBIX
3aJ1a4, OCHOBHBIX
MPHHIITAX
MaTeMaTHudYeCKUX METO10B
B popManmm3amu pereHus
MIPUKJIAIHBIX 3a/1a4;
OCHOBHBIX METOJAX U
croco0ax MpUMEHEHHUS
CHCTEMHOT O IMOAX0/1a U
MaTEMaTHYECKUX
METOOB B
dbopmanuzanumn
peLIeHUS TPUKIIATHBIX
3aja4.

OT/ICJIbHBIE TPOOEIIBI
MpeJcTaBlIeHUsT 00
OCHOBHBIX
MPUHIUIIAX
CHUCTEMHOTI 0 IMOX0/1a
B (hopManm3anuu
pelIeHus
MIPUKJIAIHBIX 337124,
OCHOBHBLIX IMMPpUHOUIIAX
MaTeMaTHYeCKUX
METOIOB B
¢dhopmanmzanuu
PCLICHHUS TPUKIIATHBIX
3a/1a4; OCHOBHBIX
MeToJiax U crnocobdax
MIPUMEHEHUS CUCTE-
MHOTO TIOIX0/1a U
MaTeMaTUYECKUX
METOJI0B B
dhopmanuzanu
pelIeHus
MIPUKJIATHBIX 3a7a4.

npeacTaBieHus: 00
OCHOBHBIX MPUHLIMIAX
CHUCTEMHOI0 M0/1X0/1a B
dbopManuzanumn
pelIeHus MPUKIATHBIX
3aJia4, OCHOBHBIX
HPUHIMIIAX
MaTEMaTUUYCCKUX
METOJIOB B
(dhopMaM3auK PeIICHUS
HPUKIIAIHBIX 33124,
OCHOBHBIX METOJIax 1
croco0ax NpuMeHeHUs
CHUCTEMHOr 0 OAX0/1a U
MaTEMATUYECKHX
METOJIOB B
dhopManuzanun
peLIeHUs] TPUKIIATHBIX
3a/ay.




Bropoii stan
(ypoBeHb)

Ymersn: pa3zpabaTeiBaTh
THTIOBBIC ATOPUTMBI Ha
OCHOBE CHCTEMHOTO
MOJIX0/1a 1
MaTeMaTHudYeCKUX METOA0B
B popManmm3aIyu pereHus
IIPUKJIAIHBIX 3214,
MPOEKTUPOBATH
aNTOPUTMBI PEIICHUS
NPUKJIAJHBIX 33124 Ha
OCHOBE CHCTEMHOT' O

OtcyTcTBUE YMEHHI
uim (pparMeHTapHbIE
yMEHUs pa3padaThiBaTh
THUIIOBBIE ATOPUTMBI Ha
OCHOBE CHCTEMHOT'O
MOJX0/1a U
MaTeMaTUYCCKUX
METOJIOB B
dhopmanmmzarmmn
peLIeHuUs MPUKIIAIHBIX
3aja4; MPOCKTUPOBATH
aJITOPUTMBI PELICHUS

B nenowm ycrniennoe, HO He
CHCTEMAaTHYECKOE YMEHUE
pa3pabarbIBaTh THIIOBbIC
QJITOPUTMBI HA OCHOBE
CHCTEMHOT'0 ITOJIX0/1a U
MaTeMaTHYeCKUX METOI0B
B (hopManM3anny peleHust
NPUKJIAHBIX 3314,
MIPOEKTUPOBATH
ANrOPUTMBI PELICHUS
MPUKJIAIHBIX 3a]1a4 Ha

B nenom ycnemnoe, HO
cozeprkamiee
OTJIeJIbHBIEC TTPOOEITBI
yMeHHe pa3padaThiBaTh
THUITIOBBIC AJITOPHUTMBI Ha
OCHOBE CHCTEMHOT'0
noaxona u
MaTeMaTHYeCKuX
METOJIOB B
dhopmanuzanuu
peLICHUS TPUKIIATHBIX
3a7a4; IPOEKTUPOBATH

CdopmupoBaHHOE
yMeHHe pa3padarbiBaTh
THUITOBBIC AITOPUTMBI Ha
OCHOBE CHCTEMHOT'O
MoAX0/a U
MaTeMaTHYEeCKUX
METOJIOB B
(hopManm3anumu pereHus
NPUKIIAIHBIX 33/1a4;
IIPOEKTUPOBATH
AJIrOpPUTMBI PELICHUS

0/IX0/1a U OCHOBE CUCTEMHOI'0 NPUKJIaTHBIX 33729 Ha
MATEeMaTHYECKUX IPUKIIAZIHBIX 3a/1ad Ha | oaxona u QJIFOPUTMBI PCIICHHUA | ocHOBE CUCTEMHOT O
METOJIOB B OCHOBE CHCTEMHOI'0 MATEMATHUECKILX MPUKJIATHBIX 33149 TIO/IX0/IA 1
bopmanuzanuu noaxonaa u METOJIOB B Ha OCHOBC MaTEMaTHYECKUX
pelieHus; paspadbareiBaTy | MATEMATHICCKUX bopmanuzanuu CHCTEMHOTO IMOAX0AA | MeTO/OB B
ATTOPUTMBI PELLEHHS METOJIOB B pPelLeHNS,; U MaTeMaTHYCCKUX dopmanmsauu
THIIOBBIX 3a/1a4 Ha opmanmsaniu pa3pabaThiBaTh MCTOZOB B PEIICHHUS,
SI3BIKaX BHICOKOTO peLICHN, AJITOPUTMBI PELICHUS hopmamisarim pa3pabaThIBaTh
YPOBHS, C pa3padaThIBaTh TUTIOBBIX 33J1a4 Ha perIeHus, AJITOPUTMBI pPeIIeHUs
HCIIOJIb30BAHUEM aJICOPUTMBI PEIICHUA | g3piKaX BEICOKOTO paspabarbiBaTh THIIOBBIX 3a7a4 Ha
CHUCTEMHOT O TTO/IX0/1a U TUIIOBBIX 3a/1a¥ Ha YpOBH3I, C AJITOPUTMBI PEIICHHA | g3p1KkaX BBICOKOTO
MaTEeMaTHYECKUX A3BIKaX BBICOKOTO UCIOJIb30BaHUEM TUIIOBBIX 3a/1a9 Ha YpPOBHS, C
METO0B. YPOBHA, C CHUCTEMHOro noaxona u | A3PIKax BEICOKOro HCIIOJIb30BaHUEM

HCIOJIb30BAHUEM MaTeMaTHYECKUX YPOBHAL, C CHCTEMHOIO MTOAX0a U

CHCTEMHOTO TTOJIX0Jd | MeTO/O0B. UCIIOJIb30BaHUEM MATEMATHYECKIX

Y MaTeMaTHYECKUX CHCTEMHOTO TTOIX0/1A | MeTO/0B.

METO/IOB. Y MaTeMaTUYECKUX

METOJIOB.
Tperuii atan | Buaanersb npaktuueckumu | OTCyTCTBHE BIaICHUS B nenom ycnemsoe, Ho He | B nenom ycnemHoe, HO | Y CIEMHOE BIIaJCHUE
(ypoBeHb) HaBBIKAMU IPUMEHEHU S WM pparMeHTapHoe CHCTEMAaTUYEeCKOe coJieprkariee HaBBIKAMH MPUMEHEHU S

CHUCTEMHOT'O ITOIX0/1a U
MaTeMaTHYECKUX METO/IOB B
(hopManu3aImy PeIIcHUs
MPHUKJIATHBIX 33]1a4;
00J1a/1aTh OIBITOM

BJIaJIcHHE€ HaBbIKaMU
MIPUMEHEHUS
CHUCTEMHOT0 TTOAX0/1a U
MaTeMaTHYECKUX
METOJIOB B

BJIaJICHHE HABBIKAMH
NPUMEHEHHUS CHCTEMHOTO
nozaxona u
MaTeMaTHYeCKUX METOI0B
B (hopManM3anny pelieHust

OTJIeJIbHBIEC TTPOOEITBI
BJIaJICHUE HABBIKAMHU
MPUMEHEHUS
CHCTEMHOT'0 ITOIX0/1a 1
MaTeEMaTU4YCCKUX

CHUCTEMHOTO ITOX0/1a U
MaTeMaTHYECKIX
METOJIOB B
(hopManHu3aUy PeIeHHs
IIPUKJIAIHBIX 3a/7aY;
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IMPUMCHCHUS OCHOBHBIX
METOJO0B CUCTCMHOI'O

dhopMmanm3armu
pEeLIeHUS TPUKIIATHBIX

noaxoaa U MaTCMaTU4CCKUX| 3aJa4; OTCYTCTBHUC

METOJIOB B ()OpMaM3aIuu
peLIEeHNS IPUKIIAIHBIX
3ajad.

OIBITA IPUMEHEHHUS
OCHOBHBIX METO/IOB
CHUCTEMHOT'O MOJIX0/1a 1
MaTeMaTHYECKHX
METO/I0B B
dhopmanmmzarmmn
pELICHUS TPUKIIATHBIX
3ajad.

MPUKIIAIHBIX 33/1a4;
o0naaHue MabiM
OTBITOM MTPUMEHEHHUS
OCHOBHBIX METO/IOB
CHCTEMHOTO MOAX0a U
MaTeMaTHYECKUX METO/I0B
B (popMaM3aIyu pereHus
MPUKJIAIHBIX 33/1a4.

METOZIOB B
hopmanmzarmm
pELICHUS TPUKIIATHBIX
3a71a4; HEOOJIBIIION
OIIBIT HPUMECHCHU A
OCHOBHBIX METOJIOB
CUCTEMHOTO MOJIX0/1a 1
MaTeMaTHYeCKuX
METOZIOB B
dhopmanuzanuu
peLICHUS TPUKIIATHBIX
3a1ad.

00J1aTaHye OMMBITOM
MPUMEHEHHUST OCHOBHBIX
METOI0B CHCTEMHOI'0
[OAXO0Aa U
MAaTEMATUUYCCKUX
METOJIOB B
(dhopMaM3auK PEeIICHHUS
NPUKJIAIHBIX 33/1a4.

[TokazaTenu chopMUPOBAHHOCTH KOMITIETEHIIUH:
Kputepusimu oneHUBaHHS SIBISIFOTCS Oalljibl, KOTOpbIE BBICTABIIAIOTCS MPENOAaBaTeleM 3a BHJIbI JIEATEIbHOCTH (OIEHOYHBIE
CpelcTBa) MO WTOraM HU3Y4YeHHs MoAayjed (pa3fesnoB AUCUUILIMHBI), MEPEYUCICHHBIX B PEUTHHT -IJIaHE JUCHUIUIMHBL (01 9K3aMeHa:
TEKYIIUH KOHTPOJIb — MakcuMyM 40 6aiioB; pyOexkHBIH KOHTPOIJIb — MakcuMyM 30 OaiyioB, MOOMIpUTEIbHBIC 0aMIbl — MakcuMyM 10.
[IIxanbl olLleHUBAHUSA:
DK3aMEHBbI:
otanyHOo — oT 80 10 110 6annoB (Bximouas 10 mooHpUTENbHBIX OaNIIOB),
xopouio — ot 60 1o 79 6amnos,
YIOBJIETBOPUTENILHO — OT 45 10 59 Gamios,
HEYJIOBIIETBOPHUTEIBHO — MeHee 45 0aoB.
3ayersl:
3aureHo — oT 60 1o 110 6amioB (Bkatouas 10 moompuTenbHbIX 0aJIIOB),
He 3ayTeHo — oT 0 10 59 OasioB.

L]

4.2. TunoBble KOHTPOJIbHbIE 32JaHNS UJIM HHbIE MATEPHAJIbI, HEO0OX0AMMBbIe JIsl OLeHKU 3HAHUI, YMEHH i, HABBIKOB U ONbITA
AeSITeJILHOCTH, XapaAKTEePU3YIOIIMX 3TANbl (POPMHUPOBAHUA KOMIIETEHIIUI B Mpoiecce 0CBOCHUs 00pa3oBaTe/ibHOM NPOrpaMMbl.
MeTtoanueckue MaTepualibl, ONpeaeJsioIye Npoueaypbl OlleHUBAHUA 3HAHUA, YMEHHUIl, HABBIKOB U ONbITA AeSITeJIbHOCTH,
XapakTepu3yrumux 3ranbl GopMHUPOBAHMSA KOMIETECHIM A
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Orarsl Pe3ynbTatel 00y4yeHus Komnerenuus OneHouHbIE
OCBOCHUS Cpe/ICTBA
1-i1 oTan 1. 3HaTh OCHOBHBIE 3aKOHBI OIIK-3 — cnocoOHOCTBIO nabopamopHvle
€CTECTBEHHOHAYYHBIX U CLUIUINH U HMCIOJIb30BaTh OCHOBHBIC 3aKOHBI pabomol; PI'P;
SHaus COBpEMEHHbIE HH(POPMALIUOHHO- €CTECTBEHHOHAYYHBIX JUCHUILIIAH U oKzamen
KOMM yHUKAIIHOHHBIC TEXHOJIOTHH. COBpeMEHHbIC HH(POPMAITHOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUU B
npoeccOHaTbHON AesTeNIbHOCTH
2. 3HaTh OCHOBHBIE TPUHIIUIIBI CHCTEMHOT'O IIK-23 — cnocoOHOCThIO IPUMEHSATH nabopamopHvle
moaxo/a B opMaau3aluy perieHus CUCTEMHBIN MOIXO0J U MaTEMaTHUYECKHE pabomui; PI'P;
HpUKJIAJHBIX 33714, METO/bI B (JOPMANH3aLMU PEICHUS 9K3aMmeH
MPUKIATHBIX 33124
3. 3HAaTh: OCHOBHBIC MPUHIIUIIBI IIK-23 — cnocoOHOCThIO TPUMEHSATH nabopamopHvle
MaTeMaTHYECKUX METOI0B B (hOPMaIH3ALIU CHCTEMHBII MOIX0/ U MaTeMatnueckue | pabomul; PI'P;
peIIeHHUs TPUKIIAJHBIX 3a/1a4. METO/IbI B (pOpMaU3aIiU PeIICHHS IK3aMeEH
MPUKIIATHBIX 33124
4. 3HaTh OCHOBHBIC METOJIBI M CIIOCOOBI IIK-23 — cnocoOHOCThIO IPUMEHSATH nabopamopHvle
IIPUMEHEHMUS] CUCTEMHOI0 ITOAX0a U CHUCTEMHBII MTOAXO0J U MaTeMaTH4eCKUe pabomvi; PI'P;
MaTeMaTUYECKHX METOI0B B (hOpMalM3aliK MeTOIbI B (pOpMau3alyy peuieHus IKsamen
pelleHus MPUKIAAHbIX 3a1a4. MPUKIIATHBIX 3a/1a4
2-1 aTan 1.YMeTh TIpUMEHATH B MPodhecCcH OHATBHOM OIIK-3 — cnocoOHOCTBIO nabopamopHvle
JIeSITeIbHOCTH COBPEMEHHBIC HH(POPMAITMOHHO- HCIIOJIb30BATh OCHOBHBIE 3aKOHBI pabomoi; PI'P;
Ymenus KOMMYHHUKAIIMOHHbIE TEXHOJIOTHH. €CTeCTBEHHOHAYUYHBIX U CLUIIINH U IKIAMEH
COBpeMeHHbIe HH(POPMAIIIOHHO-
KOMMYHUKAIIHOHHBIE TEXHOJIOTUH B
npohecCHOHaTBHON AeSITebHOCTH
2. Ymetb pa3pabateiBaTh TUTIOBBIC arOpUTMBl | ITK-23 — cmocoOHOCThIO IPUMEHSTH nabopamopHyvie
Ha OCHOBE CUCTEMHOI'O IOAX04a U CUCTEMHBIN MOIXO0I U MAaTEMaTUIECKHE pabomoi; PI'P;
9K3aMeH

MaTEMAaTUYCCKUX MECTOA0OB B (I)OpMaJII/BaLII/II/I
peuICHUA MPUKJIAAHbIX 3a1a4.

METO/bI B (hOpMan3aluy pereHus
MPUKJIAJHBIX 3a7a4
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3. ¥YMeThb NpOoEeKTUPOBATh AJITOPUTMbI PELICHUS
MIPUKJIAJIHBIX 337a4 Ha OCHOBE CUCTEMHOIO

ITK-23 — cn1ocoOHOCThIO IPUMEHSITh
CHCTEMHBIH MOIX0J] U MaTeMaTH4eCKHe

nabopamopHvle
pabomwi; PI'P;

MOAX0/1a ¥ MATEMATUYECKUX METO/IOB B METO/IbI B (POPMaNM3aluK PEIICHUS oKzamen
(opManM3auu peleHus. IPHKJIAHBIX 33124
4. Ymetnb pazpadateiBaTh anroputMsl pemiennss | [IK-23 — cmocoOHOCThIO TIPUMEHATD JnabopamopHyie
TUIOBBIX 33/1a4 HA A3BIKAX BEICOKOTO YPOBHS, C | CHCTEMHBIH TTOX0/l M MaTeMaTHdeckue | pabomoi; PI'P;
UCIOJH30BAHUEM CHCTEMHOTO MOAX0/a U METO/BI B (JOPMANTM3aLMU PEIICHUS 9K3aMmeH
MaTeMaTHYECKUX METOIOB. NPHKIIAIHBIX 337124

3-i aTamn 1. BaraaeTrs METOAMKON UCOJIb30BAHUS OIIK-3 — cnocoOHOCTBIO 9K3aMeH
OCHOBHBIX 32KOHOB €CTECTBEHHOHAYUYHBIX UCIIONIb30BATh OCHOBHBIE 3aKOHBI

Branets JUCIHUIUIAH ¥ COBPEMEHHBIX MH(POPMAIMOHHO- | €CTECTBEHHOHAYYHBIX AUCIHILIMH 1

HaBbIKaMu KOMM yHHKAI[MOHHBIX TEXHOJIOIHI B COBpEeMEHHbIE HH(OPMAIUOHHO-
PO ECCUOHAIBHOM JIEITENbHOCTH. KOMM yHHKAIIMOHHBIE TEXHOJIOTHH B

npodecCHoHaLHOMN AEITENBHOCTH

2. BiageTb npakTHYECKUMHU HAaBBIKAMH IMIK-23 — cnocoOHOCThIO TPUMEHSATH nabopamopHvle
MIPUMEHEHUS CUCTEMHOIO MTOAX0Aa U CHCTEMHBIH MTOIXOJ] M MaTeMaThdeckue | paoomol; PI'P;
MaTeMaTHYECKUX METOI0B B (hOpMaT3aI[iK METOJIbI B (pOpMaU3aIiU PELICHHS IK3aMeEH
peleHNs PUKIAJHBIX 3a/1a4. IPHKJIAIHBIX 33124
3. O61a1aTh ONBITOM MTPUMEHEHHUS OCHOBHBIX IIK-23 — cnocoOHOCThIO IPUMEHSATH nabopamopHvle

METOOO0B CUCTCMHOI'O ITOAXO0Ja U
MAaTEMATUYCCKNX MCTOA0B B Q)OpMaHI/ISaHI/II/I
PCIICHUS NPUKIIAJHBIX 3aaa4.

CHUCTEMHBIM MOAX0 M MaTeMaTHUYECKUE
MCTOAbI B Q)opMam/Baupm peiICHus
MMPUKIIAJJHbIX 3a/1a4

pabomwi; PI'P
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4.3.  Peiimunz-nian OucuyunJIuHbl

PeliTMHr—11aH AMCUUILTMHBI TPEACTABIIEH B IPUIIOKEHUU 2.

IK3aMeHALHOHHbIE OMJIeThI

CTpyKTypa 5K3aMEeHaIlMOHHOT 0 OMjIeTa: COCTOUT U3 OIHOIO BOIPOCA TEOPETUUECKOT0 XapaKTepa.
[IpumepHBIE BONPOCH! AJIS IK3aMEHa:

HenpepeiBHble  QyHKIMOHanbl B 0aHaxoBbIX HpocTpaHcTBax. OO0oOlIeHHas  TeopeMa
Beitepmpacca 1.

@DyHKIMOHAJIBl TOJyHENpPEepbIBHbIE CHU3Y M CBepXy. KpuTepuil moyHenpepbIBHOCTH CHH3Y
(GyHKIMOHANA.

O60061ennas Teopema Beliepmirpacca 2.

@OyHKUMOHANBI cl1ab0 HEempepblBHbIE U €1a00 MOJIyHENpepblBHbIE CHU3Y U cBepXy. Kpurepuit
cna0oil mosryHenpepbIBHOCTH (PYHKIIMOHAIA CHU3Y.

O0606menHas Teopema Beitepmrpacca 3.

Teopema banaxa-Caxkca u ee o6o01enue (Masyp).

Teopembl: a) 0 ciaboif 3aMKHYTOCTH MHOXECTBAa B THJILOEPTOBOM IMPOCTPAHCTBE; 0) 0 cinaboi
MOJYHETIPEPHIBHOCTH  CHU3Y HOPMBI B TUJILOEPTOBOM IMPOCTpPAaHCTBE; B) 0 craboi
MOJYHETIPEPhIBHOCTH ~ CHHU3Y  BBINYKJIOro (yHKIMOHaia B  peduieKCUBHOM  0OaHaxoBOM
MIPOCTPAHCTBE.

O6o6mennas Teopema Beliepmrpacca 4.

Huddepenupyemocts (yHKIMOHanoB B cMmbicine Ppemre. I'pamuent ¢ynkumonanma. Kiaccer
¢ynxuuonanos CP(U), p=1,2, CL1(U). IIpumepsr.

dopMyIibl KOHEUHBIX MpHpateHuit 1 Gyrknuonanos J(u) € CP(U), p=1,2.

Jlemma 06 onenke mis Gpynkuuonanos J(u) € CH1(U), p=1,2

Brimmykiipie MHOXKECTBA U BBINTYKJIbIE (DYHKIMOHAJBI; TpUMepbl. KpUTeprii BHITYKIOCTH TIaJKUX
(yHKIMOHAJIOB

Kputepuii Beinykioctu riaakux GpyHkunoHanos. [Ipumepst.

Kpurepuii BEINyKI0cTH riaakux ¢pynkuuonanos J(U)€ C3(u). Ipumepsl.

DKcTpeMalbHble CBOMCTBA BBIMYKIBIX (YHKLIHMOHANOB. TeopemMa O TOYKax JIOKAJIBHOTO MU
a0COJIIOTHOI0 MMHUMYMA BBIYKJIOTO (PYHKI[MOHAA.

Kpurepuii ontumansnoctu ¢pyrkuuonanos J(U)€ Ci(u), U<B. ITpumepsr.

CunbHO BbIyKJble (QyHKUMOHANBL [IpuMeprl. Kpurepun cuibHOM BBINYKIOCTH (DYHKIMOHAJIOB
J(u)€ C(u), U<H. ITpumepsr.

Kpurepuii cunbsHoi Beinykinoctd Gynkuuonanos J(U)€ C?(U). Ilpumepsl.

. DKCcTpeMaJlbHbIE CBOWMCTBA CHJIbHO BBIMYKJIBIX (DYHKIHOHATOB. Teopema O JOCTH)KEHHH HIDKHEH

TpaHM ¥ CXOIUMOCTH MHHUMH3HPYIOIICH  IOCIEIOBAaTEIBHOCTH  CHJIBHO  BBIITYKJIOTO
MOJIYHENPEPHIBHOTO CHU3Y (pyHKIMoHana. KoppekTHOCTh 3a1auu.

JluneiiHoe HOpMHUpoBaHHOe mpocTtpancTBo. Kiaceer ¢ynkumit C'[a,b], n=0,1,2; paccrosiHue
Ily1(x)-y2(x)//c"n=0,1,2 mexny ¢ynkuusmu (kpubiMH) Y1(X), Y2(X) B mpoctpanctee C"[a,b].
[TousitTie 0 &- okpectHOCTH N-ro mopsiaka kpuoit Y(x) € C'[a,b], n=0,1,2. I'eomerpuueckuit
cMbicn Onmm3zoctn (yHKIM B cMbicie HopMmbl npoctpanctBa C uC", n=0,1,2. ®yHKunoHaNIHI,
JMHEWHbIe  (QYHKIHMOHANBI, OrpaHHYCHHbIC  (QYHKIHOHAJBL.  JIOKaJbHBIE  AKCTPEMYMBI
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21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

¢yukuuonanoB. CuibHble M cla0ble JOKAJIbHBIE OJKCTPEMYMbl (DYHKIIMOHAIOB, MPUMEPHI.
HenpepsiBHable QpyHKIMOHaANBI. HenpepbiBHbIe yHKIIMOHANBI B TpocTpancTse C", npumepsoi.

. Bapuanus ¢ynkuuonana (asa onpenenenusi) Ilpocreiimas 3ajaya BapualluOHHOTO HCYUCIIEHUS C

3aKpEIUICHHBIMU KOHIIaMH, Bapuanus (pyHKIIMOHama B 3TOM 3agade. Teopema 0 HEOOXOAMMOM
YCJIOBUHU CYIIECTBOBAaHUS CJIAbOro 3KkcTpeMyMa (pyHKIMOHANA, ypaBHEHHE Diinepa, SKCTpeMaiu
3aa4H.

[TonsiTe mpocrteiinieid 3a7adyd BApUAIMOHHOTO HMCUUCICHHS: (QYHKIIMOHAT 3aBUCALIMA OT
HecKoNbKkuX (pyHKIMA. Teopema o He0OXOAMMOM YCIOBHH C1ab0ro IKCcTpeMyMa GyHKIIMOHATA.
[lonstue mnpocteiimeld 3agauyd BapUAIMOHHOTO MCYUCIEHUS: (YHKIHOHAN 3aBUCALIMHM OT
MPOM3BOJHBIX BBICHIUX MOPSAAKOB. TeopemMa 0 HEOOXOIMMOM YCIOBHM claboro sKcTpeMyma
(dyHKIHOHANA.

Bapuannonnas 3agada ¢ nmoaBmkHbIMU rpaHuniamMu (koHuamu). IIpocteitmas 3amada. Teopema o
HEOOXOMMOM YCJIOBHH CIa00ro 3KCcTpeMyMa (pyHKIMOHANA. Y CIIOBUE TPAHCBEPCAIbHOCTH.
YacTHBIM ciyyaeM BapHallMOHHOM 3aJayd C MOABM)KHBIMM I'DaHHMLIAMHU SIBJIIETCS 3ajada, Korja
KOHIIBI JOIMYCTUMBIX KPUBBIX JIKAT HA MPSIMBIX X=Xo U X=X1 , HO Y(Xo) # Y(X1) He 3amaHBI, T.e.
IPaHUYHBIE YCIOBHSA IPH X=Xo MU X=X1 OTCYTCTBYIOT, 9TO O3HA4aeT, YTO I'PaHUYHBIE TOUKH (Xo,
y(X0)) u (X1, Y(X1)) kpuBoii Y(X) MOI'yT mEpEeMEIIaThCs MO0 BEPTUKAIBHBIM MPSIMBIM X=Xo U X=X
(BO3MOXKEH BapHaHT, KOTJla OMH U3 KOHI[OB 3aKpeIlieH, a Ipyroi nepeMenaeTcs mno npsamoii). B
9TOM YacCTHOM CJlydae BMECTO YCJIOBUH TpPaHCBEPCAJbHOCTU 3alMCBIBAIOTCS, TaK Ha3bIBAEMBIE,
€CTECTBEHHbIE TI'pDaHUYHbIE YyCJIOBHA (Kakue, BbIMMCAaTh OSTH yciaoBus). Takyro 3agady
BAPUALIMOHHOIO MCUYMCIIEHHs Ha3blBAlOT TaKKE 3aJadeidl BapUallMOHHOIO HCYMCIEHUs 0€e3
OrpaHHWYEHHI B Kilacce HEeNpepbIBHO-IU(GepeHIupyeMblx GyHKIHUN Y(X), HE yJOBIETBOPSIOIIMX
KakuM JM00 TpaHUYHBIM YCIOBUSIM OpU X=Xo ¥ X=X1. Ecim sxe o¢ynkuus Y(X) n0DKHA
YIOBJICTBOPSTh JIHIIb OJHOMY TpPAaHHMYHOMY YCIOBHIO, Hampumep Y(Xo)= Xo, TO Takyio 3ajady
Ha3bIBAIOT 3a/1a4eil CO CBOOOJHBIM KOHIIOM (X=X1), HO JIOMYCKAMOIIYIO caa0biii skcTpemyM J(Y) B
knacce pynkmuii Y(x) € C?[a,b] ynonersopsromux taxxke ycnoBuio Y(Xo)= Xo. CopMympyiite
COOTBETCTBYIOILIME TEOPEMBbI O HEOOXOAMMBIX YCIOBHAX CIa0Oro 3KcTpemMyMma (yHKIHMOHAIa B
PacCMOTPEHHBIX CIIydasiX.

3amaya BapHAIlMOHHOTO HCYMCIEHHs Oe3 orpaHuueHuil ¢ ¢ynkuunonanmom bombia. Teopema o
HEOOXOMMOM yCIIOBHH cI1ab0oro sKCTpeMyma.

Bapuanuonnsle 3ajjaud Ha YCIOBHBIM SKCTpeMyM. 3aJaud C KOHEUHBIMHM CBS3SIMH. 3ajada
Jlarpanka. Heobxonumele ycnoBus cnadoro skcrpemyma. Merog MHoxuTenel Jlarpanxa.
Bapuanuonnsle 3agauyd Ha YCJIOBHBIM 3KcTpeMyM. 3anauu ¢ Iu(epeHIHaTbHbIMUA CBSI3SIMU.
3anaua Jlarpanxa. Heo6xoaumslie yciaoBust ciadoro skcrpemyMa. Meron MHokutene Jlarpanxka.
BapuanuonHele 3aaduM Ha YCIOBHBIM JKcTpeMyM. M3omepumerpuueckas 3ajada. 3ajgada
Jlarpanxa. HeoOxomuMmele ycioBus ciaboro skcrpemyma. Meron MHOkuUTener Jlarpanika.

3amaya BapMallMOHHOIO UCUUCIICHUS C MOJBHXHBIMHM KOHIIAMU. 3a7aya 00 OTBICKAHUU MUHUMYyMa
(bYHKIMOHAJA TIPU YCIIOBHH, YTO OJIUH KOHell KpuBoi Y(X) ¢hukcuposat: Y(X)= Yo , @ BTOPOI JCKUT
Ha 3aJaHHOM riankoil kpuBoi Y=Q(X). Ilpu 3TOM BepXHUH mpeAeT HWHTErPUPOBAHUS B
dynkumonasne J(y) He pUKCHPOBaH.

ITocraHoBKka 3aja4Ml ONTHMAJBHOTO YHPABICHUS C 3aKpelJIeHHBIMM KoHIaMu. HeoOxonumbie
ycioBus dkcTpemyMma - [lpunnun makcumyma [lonTpsaruna. Muroctpanus npuHuuna MaKkCuMymMa.
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O06pa3zer 3K3aMEHAIMOHHOT 0 OnJIeTa:

OEIEPAJTBHOE I'OCYJAPCTBEHHOE BIOJ’KETHOE OBPA30OBATEJIBHOE
YYPEKIEHUE BBICHHIEI'O OBPA30OBAHUSA
«BAIIKUPCKHUI I'OCYJAPCTBEHHBIA YHUBEPCUTET»
®AKYJBTET MATEMATUKH U UHOOPMAIIMOHHBIX TEXHOJOT A
KA®EJIPA HHOOPMAIIMOHHBIX TEXHOJIOT' M 1 KOMIIBIOTEPHOM MATEMATHUKH

DK3aMeHANMOHHLI OnJeT Nel
1o Kypcy «UncjieHHbIe MEeTOABI PEIIEHUS IKCTPEMAILHBIX 32729

(2018-2019 y.r.)

1. Meron yciIoOBHOIO TIpaJueHTa MHHUMHM3alUu (QYHKIMOHAJIOB Ha MHOoxectBax U wu3

FI/IJ'IB6€pTOBBIX IIPOCTPAHCTB H u ero PA3JIMYIHBIC BAPHUAHTBI.

I[Mpenogasarens Manamosa A.P. / /

W.o. 3aB. kaeapoit bonornoB A.M. / /

[TepeBon onenku 3 100-0anapbHOM B 4eTHIPEXOAUIBHYIO TPOM3BOAUTCS CICAYIOIUM 00pa3oM:
- oTim4HO — oT 80 1o 110 G6amtoB (Bxirovast 10 moonpuTeabHbIX 0aJII0B);
- xopomio — ot 60 10 79 6annos;
- YIOBJIETBOPUTENINHHO — OT 45 110 59 6annos;
- HEYJIOBJIETBOPUTEIHHO — MeHee 45 6aioB.

Kpurepuu ouenku (B 0aj1ax):

- 25-30 0a/1J10B BBICTAaBIISIETCS CTYACHTY, €CJIM CTYIEHT Jaj MOJHbIe, pa3BEepHYTHIE OTBETHI HA
BCE TEOPETUYECKHE BOIPOCH! OMIIETa, MPOJEMOHCTPHPOBAI 3HAHNE (PYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMHUHOJIOTMH, OCHOBHBIX 21eMeHTOB. CTyqeHT 0e3 3aTpyAHCHUH OTBETWIJI Ha BCE JOMOJHHUTEIBHBIC
BOIIPOCHI.

- 17-24 6ann0B BBICTABISIETCS CTYACHTY, €CIHM CTYIACHT PacKpbUl B OCHOBHOM TE€OPETHUYECKHE
BOINPOCHI, OJHAKO [OIMYIIEHbl HETOYHOCTH B OIpPENEICHHMH OCHOBHBIX mNoHATHHA. [Ipm oTBere Ha
JIOTIOJTHUTENBHBIE BOIIPOCHI JOITYIEHBI HEOObIINE HETOYHOCTH.

- 10-16 OaiioB BBICTABJSACTCA CTYACHTY, €CIM TP OTBETE HA TEOPETUYECKHUE BOIPOCHI
CTYIEHTOM JOIMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAHHH OCHOBHBIX MOHATUH. Jloruka
Y TIOJIHOTA OTBETA CTPaJalOT 3aMETHBIMH U3bsIHAMH. 3aMETHBI MPOOeTbl B 3HAHUN OCHOBHBIX METOJIOB.
TeopeTnueckue BOMPOCH! B LIEJIOM H3JIOKEHBI JOCTATOYHO, HO C MpOnmyckamMu marepuana. Vmerorcs
NPUHIUITHAIBHBIE OMHOKH B JIOTUKE TIOCTPOCHUSI OTBETA HA BOIIPOC.

- 1-10 6anjaoB BBICTABISIETCS CTYOCHTY, €CIH OTBET Ha TEOPETUYECKHE BOIMPOCHI
CBUJCTEIHCTBYET O HEMOHMMAHMHM M KpailHe HEMOJHOM 3HAHUU OCHOBHBIX MOHSTHH M METOJOB.
CTyneHT He CMOT OTBETHTh HU Ha OJIMH JOMOJHUTEIbHBIN BOMPOC.
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Oébpasey nabopamopnoit padbomeut:

JlabopaTopHasi padoTa Ne ...

Ilpocmeinumasn 3a0aua éapuayuonHH020 UCHUCIEHUA C 3aKpenaeHHbIMU KoHyamu. O6oowenusn
npocmeiiuieil 3a0a4u 6apUAYUOHHO20 UCHUCICHUA: YHKUUOHA, 3A6UCAUUIL OM NPOU3B0OHBIX
GbICUIUX NOPAOKO8, PYHKYUOHATI 3A6UCAULUIL OM HECKOIbKUX hynKyuil. Bapuayuonnas 3adaua c
HOOBUINCHBIMU 2DAHUYAMU (KOHuamu).

A
2

1. Haiitu sxcTpemans Gyukinonana J (Y1, yo2) = fo ( v+ yl + 2y1y2) dx ; y1(0) = y2(0) = 0, y1(n/2)

1,ys (n/2) = -1.

2. Haiitu skctpemans Gyrkiuonana J(y)= f0x1 V1 + y?dx;y(0) =0; y(x1) =1.

Onucanue METOAUKYU OLleHUBaHUsI J1ab/paboThl Nel:

Kputepuu ouenkn (B 6anax):
- 106a10B BBICTABIACTCA CTYIACHTY, €CIU MpaKTUYecKas 4acTh pabOThl BHIMOJIHEHA TOJHOCTHIO

0e3 HETOYHOCTEN U ONINOOK;

- 70a1I0B BBICTABISICTCSl CTYACHTY, €CIM TIPH BBIOJHEHUU NPAKTUYECKOH dYacTH pPabOTHI
JIOITYIIICHBI HEeCYIECTBEHHBIC ONMMOKH; MM BBHIITOJHEHO TOJLKO OCHOBHOE 3aJjaHue, HO 0e3 OIMOOoK U
HETOYHOCTEH;

- 30amma BBICTABISAETCS CTYIEHTY, €CIM MPH pPEIICHHH 3aJaHus JOMYIIEHBI CYIIECTBEHHBIC
ommMOKH, W OOHapyXUBAeTCS OTCYTCTBHE HABHIKOB TPUMEHEHUS TEOPETUYECKUX 3HAHWH MpH
BBITIOJTHCHUH MTPAKTHYCCKHUX 33 IaHHH .

Onucanue METOANKHU OLleHUBaHUs J1ab/paboThr No2:

Kpurepuu onenku (B 0ajiax):
- 300am10B BBICTABISIETCS CTYACHTY, €CIHM IMPAKTUYECKast 4acTh pabOTHI BBIOJIHEHA MOJHOCTHIO

0e3 HETOYHOCTEH U OIINOOK;

- 2006am10B BBICTABISICTCS CTYIEHTY, ©CJAM IPU BBIOJHEHUW MPAKTHYCCKOH YacThu pPaboThI
JIOMYIIIEHbI HECYIIECCTBEHHBIE ONIMOKH; MJIM BBITTOJHEHO TOJHLKO OCHOBHOE 3a/IaHKE, HO 0€3 OIMOOK U
HETOYHOCTEH;

- 5 0ayIoB BBICTABISIETCS CTYIEHTY, €CIM IPHU PEIICHWU 3aJaHUsl JOMYIIEHBI CYIICCTBEHHBIC
OommMOKA, W OOHAPYXKUBAECTCS OTCYTCTBHE HABBIKOB TMPUMEHEHHS TEOPETUYECKUX 3HAHMHU TpHU
BBITIOJTHEHUH MTPAKTUUECKUX 33 IaHHH .
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TeMmsl 3cce
(pedepartoB, 10KI2T0B, COOOIIEHUI)
1o qucuurimae Yucnennvle memoowl peuieHus IKCMPEMAaibHblX 3a0ay
01 AyOuUmopHoOIl padomvl

Temvl pechepamos:

1. Ilpocreiiimas 3amaya BapUAlMOHHOIO HCYUCIEHUS C 3aKPEIUIEHHBIMH KOHLAMM, Bapuallus
¢dyHKIMOHaNa B 3ToM 3amade. Teopema O HEOOXOAMMOM YCIOBHU CYIIECTBOBAHHS CJaboro
sKcTpeMyMma GyHKIMOHANA, YpaBHEHUE DUiepa, SKCTpeMalli 3a1a4u.

2. Ilonatue mpocreiinei 3agaud BapUallMOHHOTO HCYMCICHMS: (YHKIMOHAN 3aBUCSIIUN OT
HecKOJbKUX (yHKIMHA. Teopema 0 He0OOXO0TUMOM YCIOBUH CJIa00ro SKCTpeMyMa (pyHKIHOHAA.

3. Ilonatue mpocreiineil 3agaud BapUallMOHHOTO HCYMCICHMS: (YHKIMOHAN 3aBUCIIIUN OT
IPOM3BOAHBIX BBICIIMX NOPAAKOB. Teopema O HEOOXOIMMOM YCIOBUU c€Jaboro 3KCTpeMyMma
byHKIIMOHANA.

4. BapuanuoHHas 3aj1a4a ¢ MOABMXHBIMH rpaHunaMu (konmnamu). [Ipocreiimas 3agaga. Teopema
0 HE0OXOUMOM YCJIOBHH Ccl1aboro sKcTpeMyMa (yHKIIMOHATA. Y CIIOBHE TPaHCBEPCAIbHOCTH.

5. 3ajmaya BapHallMOHHOTO MCYHCIIEHUS 0e3 orpaHuveHuid ¢ GyHkuuoHanoMm bomibia. Teopema o
HEOOXOAMMOM YCIIOBHH cIab0ro 3KCTpeMyma.

6. BapuanuoHHble 3a7aud Ha YCJIOBHBIA JKCTpEeMyM. 3aJaddl ¢ KOHEYHBIMH CBS3SIMH. 3ajada
Jlarpanxa. HeoOxonumeie ycioBus ciaaboro skcrpemyma. Meron MuHOxkuTeNer Jlarpanxka.

7. BapuannonHble 3aJaud Ha YCIOBHBIM JKCTpemyM. M3omepumerpuueckas 3agada. 3agada
Jlarpana. HeoOxonumblie yciioBHs ciiaboro akcTpeMmyma. Meroa MHOkuTenei Jlarpanxa.

8. 3ajaya BapUAIlMOHHOTO HMCYMCIIEHUS C TOJBM)XHBIMU KOHIIAaMHU. 3azada 00 OTBICKaHUHU
MUHUMYMa (DYHKIMOHAJAa IpPU YCIOBUH, YTO OAWMH KOHel KpuBou Y(X) duxcupoman: Y(X)= Yo , a
BTOPOU JISKUT Ha 3aJaHHON riankoi kpuBor y=¢(X). [Ipx 3TOM BepXHHIi Mpeaes HHTETPUPOBAHNUS B
dyukuuonane J(y) He PpukcupoBaH.

9. IlocraHoBka 3ajayud  ONTUMAJBHOIO  YHPABJICHHS C  3aKPEIUIEHHBIMM  KOHIIAMHU.
Heobxoaumble ycnoBus skctpemyMa - [lpunnun makcumyma Ilontpsaruna. MnmocTtpanus npuHiuna
MaKCHUMYyMa.

Onucanue METOAUKHU OLICHUBaHUS ayAUTOPHON paOOTHI:

Yacts |, Kpurepuu ouenku (B 6anax):
- 20 0GamioB BBICTAaBISIETCS CTYIEHTY, €CIIM PACKPhITa CYThb PacCMaTPUBAEMOrO acHeKTa M

OpPUYMHA €ro pPacCMOTPEHUS; ONHMCAaHUE CYIIECTBYIOIMX [JIsI JAHHOTO acleKTa IpodiieM U
npenyiaraeMple IyTH WX PEIIeHUs; JOKJIAQJ HUMEEeT NPE3CHTALHNIO; COONIIOJICH pEerjlaMeHT IMpH
NPE/ICTAaBICHUU JIOKJIAJA; NPEACTaBICHUE, a HE YTEHHE MaTephalia; HMCIOJb30BaHBI HOPMATHBHEIC,
MOHOTpaUICeCKie U TEPHOAMYECCKHE MCTOYHHKH JIATEPATYPhl; YETKOCTh JTUKIUHU; MPABUIBHOCTD H
CBOEBPEMEHHOCTh OTBETOB Ha BOIIPOCHL; OPOPMIICHHE JOKJIa/la B COOTBETCTBUH C TPEOOBAHHUSIMU cliadya
ero MpernoaBaTello;

-10 6annose BBICTABNSETCA CTYAEHTY, €CIM HE BBINOJHEHBI JIIOOBIC JBa W3 BBINICYKAa3aHHBIX
YCIIOBH;

- 5 6anno6 BBICTAaBISIETCS CTY/ICHTY, €CIIM HE BBITOJHEHBI JIIOOBIC YETHIPE M3 BBIMICYKa3aHHBIX
YCIIOBHIA;
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Onucanue MCTOANKH OLICHHBAaHHA aYﬂHTOpHOﬁ pa6OT]':>I:

Yacts |1, Kputepuu ouenku (B 6anjiax):
- 30 Ga/ioB BBICTABISCTCS CTYACHTY, €CJIIM pacKpbiTa CYTh PAacCMAaTPHBAEMOrO acleKTa M

OpUYUHA €ro PACCMOTPEHHMs;, OMHCAHHME CYIISCTBYIOIIMX /Ui JAHHOTO AacrleKkTa MpolieM H
npefsiaraemMble IyTH HMX pPEIIeHHs; JOKJIaJ HMMeeT IpPe3eHTAlUI0; COOJIOACH perylaMeHT NpHU
IIPECTaBICHUN JOKJaaa; NMPEACTaBICHUE, a HE YTEHUE MaTepHuala; HCIIOJIb30BAHBI HOPMATHBHBIE,
MOHOrpau4eckre U MepHOAMYECKHE MCTOUYHUKH JIUTEPATypbl; YETKOCTh IUKIUHU; MPaBUIBHOCTD U
CBOEBPEMEHHOCTh OTBETOB Ha BOIPOCHL; 0OpMIICHHE JOKIaa B COOTBETCTBUU C TPEOOBaHUAMH clladya
€ro NpernoJaBaTeo;

-20 6annoé BHICTABISETCS CTYIEHTY, €CIM HE BBHIIOJHEHBI JIIOOBbIE JBa W3 BBINICYKa3aHHBIX
YCIIOBUH;

- 10 6anno6 BbICTaBISIETCS CTYIEHTY, €CJIM HE BBIMOJHEHBI JIOObIE YEThIPE U3 BBIICYKAa3aHHBIX
YCIIOBUH;

Yacts |11, Kpurepuu ouenku (B 6anaax):
- 10 GamioB BBICTABIISICTCS CTYICHTY, €CIIM PACKpPbITa CYThb PAacCMaTPUBAEMOrO AacIeKTa |

OpUYUHA €ro pAacCMOTPEHMs; OMHMCAHME CYIIECTBYIOLUIMX JJii JaHHOTO aclekTa mpobdieM u
npeasiaraeMbple TMyTH WX pEeHIeHUs; JOKJIaJ HMEeT MPE3CHTAIHNI0; COONIOJIEH perjiaMeHT MpH
MPEACTABICHUN JOKJazja; IPEACTaBICHUE, 4 HE YTEHUE MaTepuasia; MCIOJb30BaHbl HOPMATUBHBIE,
MOHOTpaU4ecKre U MEePHOANYECKHE MCTOYHHUKH JIUTEPATYpPbl; YETKOCTh TUKIIMH; MPAaBHILHOCTh U
CBOEBPEMEHHOCTh OTBETOB Ha BOMPOCHL; 0OOPMIICHHE JOKIaga B COOTBETCTBUU C TPEOOBAHUAMH cadya
€ro IpernoaBaTelto;

-5 6annos BBICTABISETCS CTYACHTY, €CIM HE BBINOJIHEHBI JIOOBIE JBa W3 BBIIICYKa3aHHBIX
YCITOBUH.

Sananus nuasa PI'P

PI'P cocroutr w3 10 3amanmii. 3amanus 1-3 mo mpocTeilniel 3amaye BapuUallMOHHOTO
WCYMCIICHUS, U ee 0000meHusaM. 3aianust 4-5 0 BapUAIlMOHHOW 3aJlaue C MOABHUKHBIMH I'PDAaHUIIAMH.
3aganue 6 - 3amaya BapHUAIIMOHHOTO MCYMCIICHUS O3 orpaHudeHuid ¢ (yHKiIuoHanoM bosbia.
3aganus 7- 8 1O BapuUalMOHHBIM 33jJlauaM Ha YCJIOBHBIM OJKCTPEMYMC KOHCUHBIMH U
muddepennanbHbIMU - CBsi3sMU.  3anmaHus  9-10 — um3omepuMerpuyeckas 3ajada W 3ajada
BapUAIlMOHHOTO HMCUMCICHUS C TMOJBMKHBIMH KOHIIAMH ¥ HE(PUKCHPOBAHHBIM BEPXHUM IMPEACIOM
UHTETPUPOBAHUSI.

ITpumep Bapuanta PI'P Nel:

Haiitu skcTpemans GyHKIMOHANA B CIEAYIOMINX 3a]a4ax:
1 N N
1 IO y2) = Jy (nyz +y132)dx ;ya(0) = y2(0) = 0, ya(1) = €, 2 (1) = 1fe.

T 2 2 PN
2. JOny) = Jy (r1 —y2 + 21y, + 2y; cosx + 2y3 )dx; y1(0) = -1, y2(0) = ya(m)=0,
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yi(m) =1+m.
3. 3= fy (v +y?)dx; y(0) = 0, y(x1) = L.
4. 3= 7% (v - y*)dx; y(0) = 0.
5. J)= [3(r” = ¥? + 4y cos x)dx; y(0) = 0.

6. 39)= (v — y2)dx +y2(0) = y2 ) + 4y(D)
7. (Y1, Y2) = fol(Yi2 +y, + 1)dx;

y1(0) =y,(0) = y,(1) = 0,y;(1) =2; 3, +y, —2x2 =0
8. Jyny)= [y —y, )dx;

¥1(0) = ¥,(0) = y1() = 0,y,(m) = Zy; =y + cosx = 0
9. Jyny2)= [y 0 + y2)dx;

¥1(0) = y,(0) = 0,y,(1) = 1,y (1) = =3:f y,y,dx = 0;
10. J(y)= foxl V14 yidx; y(xy) = x2,y(xy) = x; — 5.

Omnucanue MCTOANKH O CHHUBAaHUHA:

Kpumepuu oyenku:

3a nepByto yactb PI'P (3amanus 1-4)

- 40 6asUIOB BBICTABIISCTCS CTYACHTY, €CJIM BEPHO BBITIOJIHEHO 4 3a1aHus;
- 30 GasIOB BBICTABIISACTCS CTYACHTY, €CIM BEPHO BBIMTOJHEHO 3 3a1aHus,
- 20 GanIoB BBICTABISCTCS CTYACHTY, €CIIM BEPHO BBITIOJIHEHBI 2 33JJaHUS;
- 10 GanioB BBICTABIISIETCS CTYIEHTY, €CIIM BEPHO BHINOJIHEHO | 3aiaHue.

3a Bropyto yacts PI'P (3amanus 5-7)
- 9 6aJUTOB BBICTABIISICTCS CTYJIEHTY, €CJIM BEPHO BBIMOJIHEHO 3 3a1aHNS,

- 6 6aJUTOB BBHICTABIISICTCS CTYEHTY, €CJIM BEPHO BHIMOJIHEHBI 2 3a/1aHUS;
- 3 Gasia BBICTABIISIETCS CTY/AEHTY, €CJIM BEPHO BBIIIOJIIHEHO | 3a7aHue.

3a tpetbio yacTh PI'P (3amanus 8-10)
- 21 Gast BBICTABIISICTCS CTYACHTY, €CJIM BEPHO BBITIOJIHEHO 3 3aJIaHHUS;

- 16 GaioB BBICTABISACTCS CTYACHTY, €CIIM BEPHO BBITIOJIHEHBI 2 3a/JaHUS,
- 8 0aJUIOB BBICTABIISICTCS CTYICHTY, €CJIM BEPHO BBITIOJIHECHO | 3a7aHue.

3ader 3a PI'P BeIcTaBMIsICTCS, €cnu CTyAeHT HaOpan 52 Gana u Boimie (30 6arioB u BBIIIE - 32 MEPBYIO
4acTbh, 6 OAJIJIOB U BBILIE - 32 BTOPYIO YyacTh U 16 6amioB u BeIlIe - 3a TpeTbio yacts PI'P).
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5. YueOHo-MeTOoaAMYeCKOe U MHPOPMALIHOHHOE 00ecedyeHUe TUCIHHIINHBI

5.1. IlepeyeHb OCHOBHOM U 1OMOJTHUTEIBHON Y4eOHOI TuTEepaTyphl, HE0O0X0AMMOM 1JI1 0CBOCHUS
AUCHUTINHBI

OcHoBHas uTEpaTypa:

1. Bacunnes, @.I1. Meronsr ontumuzamuu: yueonunk / @.I1. Bacunses. - U3a. HOB., mepepad. u
porn. - MockBa: MIIHMO, 2011. - Y. 1. KonHeuHomepHble 3amauu ontuMusauuu. IlpuHnmn
MakcumyMma. Jlunamuueckoe mporpammupoBanue. - 620 c. - ISBN 978-5-94057-707-2.

JlocTynm K TEKCTy OSJIEKTPOHHOTO H3JaHHs BO3MOXKEH Yepe3 JIEKTPOHHO-OMOJIMOTEYHYIO
CUCTEMY "VHHUBeEpcUTETCKas 6ubnmoreka online".— ISBN: 978-5-9963-0802-6 —
http://biblioclub.ru/index.php?page=book &id=63313

2. AnekceeB, B.M. COopuuk 3amau mo ontumuzauuu. Teopus. IIpumepsl. 3amaum: ydeOHOe

nocobue / B.M. AnekceeB, 3.M. I'aneeB, B.M. Tuxomupos. - 3-e usa., ucnp. - Mocksa: ®u3maTiur,
2011.-408 c. - ISBN 978-5-9221-0992-5.

JlocTynm K TEKCTy OSJIEKTPOHHOTO H3JaHHS BO3MOXKEH Yepe3 IJIEKTPOHHO-OMOIMOTEYHYIO
CUCTEMY "YHuBepcuTeTcKas OoubmoTeka online".— ISBN: 978-5-9963-0333-5 —
http://biblioclub.ru/index.php?page=book &id=67227.

JlonoTHUTEILHAS INTEpaTypa:

3. JleroBa, T.A. Metoasl ontumusanuu. [IpakTuueckuii kypc: yaednoe mocodue / T.A. Jlerosa,
A.B. ITantenees. - Mocksa: Jloroc, 2011. - 424 c.

JIOCTYIl K TEKCTY 3JIEKTPOHHOI' O U3JAaHMs BO3MOXEH 4Uepe3 DJIEKTPOHHO-OUOIMOTEUHYIO CUCTEMY
"VHuBepcuTeTckas Ooubnmoreka online".— ISBN: 978-5-9963-0333-5 —
http://biblioclub.ru/index.php?page=book &id=84995

B) NlepeyeHb Y4eOHO-MeTOAUYeCKUX YKA3aAHU I JJIS CAMOCTOSITeJIbHOIM Pa00ThI CTY1€HTOB

1. baxsanoB H.C., Jlanun A.B., Umwxkonkos E.B. Uucnennsie MeTONBI B 33/1a4aX U YIPaKHEHUSX.
YuebHOe mocobue [DnekTponnbiii pecype] / baxsanos H. C. — 2-e u3n., mepepab. u gom. - M.:
BUHOM. Jlabopatopus 3nanwmii, 2010. - 241 c.

JlocTynm K TEKCTy 5SJIEKTPOHHOTO H3JaHHUs BO3MOXKEH Yepe3 OJIEKTPOHHO-OMOJIMOTEYHYIO
CUCTEMY "VHuUBepcUuTeTCKas 6ubnnoreka online".— ISBN: 978-5-9963-0333-5 —
<http://www.biblioclub.ru/book/115599/>.

2. Camapckuii A.A.Babumesuu II.H.Camapckas E.A. 3amaum u ynpakHEHHS 1O YHCICHHBIM
Metonam: YuebHoe nmocodue. M.: Dnutopuan YPCC. 2000.

JlocTynm K TEKCTy OJJIEKTPOHHOIO H3JaHUsl BO3MOXEH uepe3 OJIEKTPOHHO-OMOJIMOTEYHYIO
CUCTEMY "VHHUBEpCcUTETCKAs 6ubnmoreka online".— ISBN: 978-5-9963-0333-5 —
<http://www.biblioclub.ru/book/115599/>.
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http://biblioclub.ru/index.php?page=book&id=63313
http://www.biblioclub.ru/author.php?action=book&auth_id=33095
http://www.biblioclub.ru/author.php?action=book&auth_id=15647
http://www.biblioclub.ru/author.php?action=book&auth_id=24651
http://mexalib.com/author/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.
http://mexalib.com/author/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B9%20%D0%90.%D0%90.
http://mexalib.com/author/%D0%A1%D0%B0%D0%BC%D0%B0%D1%80%D1%81%D0%BA%D0%B0%D1%8F%20%D0%95.%D0%90.

PexoMeHayeMble epUoAMYecKUe H3TAHUA (KYPHAIDI):
1. Kypuan «/luddepenunansupie ypaBHeHus» / ri. pen. akaaemuk PAH B.A. Unpun — M.:

OO0 MexnayHaponHas akajgemMuueckas usgarenbckas komnanus "Hayka/Mutepnepuonuka",
BbITycKaercs ¢ 1965r.

JlocTym K TEKCTY AJIEKTPOHHOI'O M3/1aHus BO3MOXeEH uepe3 HayuHyro -351eKTpoHHYI0 OMOINOTEKY
eLibrary.ru. — ISSN: 0374-0641— http://elibrary.ru/title_about.asp?id=9677.

2. KypHan «BpruaucnautensHOd MaTeMaTHKM W MareMatudeckoi ¢usukum» / rin. pea. 1O.C.
OcunoB - M.: OOO  MexayHapoaHass  akaJeMU4eckas  M3JaTelibCKasg  KOMMIaHUs
"Hayka/MuTepnepuoauka", Beimyckaercs ¢ 1961r.

JIOCTyI K TEKCTY 3JEKTPOHHOIO M3/1aHus BO3MOXeEH uepe3 HayuHyro-31eKTpoHHYI0 OHOIHOTEeKY
eLibrary.ru. — ISBN: 0044-4669— http://elibrary.ru/title_about.asp?id=7791.

3. Kypuan «I[lpuknagnas wmHpopMaTuka»/ ra. pea. EmempsnoB A.A., — M.: «Cuneprus
ITPECC», Beiyckaercs ¢ 2006r.

JloCTyIl K TEKCTY 3JIEKTPOHHOI' O U3JaHHs BO3MOXKEH uepe3 DIIEKTPOHHO-OUOIMOTEUHYIO CUCTEMY
"N3naTenscTBO «Jlamb»". — ISBN: 1993-8314 —
<http://e.lanbook.com/journal/element.php?pl10_cid=227&pl10_id=2067>.

5.2. IlepeyeHb pecypcoB HH(POPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn « AHTEepHEeT» N
nporpaMmMHOro 06ecneqe}mﬂ, HCOﬁXO}IHMLIX OJIA OCBOCHUA JUCHUIIJIUHDBI
1. VuuBepcanbHas basel mannbix EastView (mocTynm K SJ€KTPOHHBIM Hay4yHBIM >KypHaiam) -
https://dlib.eastview.com/browse
2. Hayunas snekTpoHHast Onbamoreka - elibrary.ru (ZOCTym K 3JIEKTPOHHBIM HAyYHBIM KypHayam) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
3. DnekTtponHas oubnmoreka nucceprauuii PI'B - http://diss.rsl.ru/
4. Y4eOHBII EHTP KOMIBIOTEPHBIX TEXHOJIOTHI - WWW.microinform.ru/
5. SCOPUS - https://www.scopus.com
6. Web of Science - http://apps.webofknowledge.com
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http://elibrary.ru/title_about.asp?id=9677
http://elibrary.ru/title_about.asp?id=7791
http://elibrary.ru/title_about.asp?id=7791
https://dlib.eastview.com/browse
https://elibrary.ru/projects/subscription/rus_titles_open.asp
http://diss.rsl.ru/
https://www.scopus.com/search/form.uri?display=basic
http://apps.webofknowledge.com/

6.M3Tepl/laJII)HO-TeXHI/I‘-IeCKaH 6333, HeoOXoauMan aJis OCYyIIECTBJICHUSA Oﬁpa30BaTeJIbHOFO

nmpouecca 1mo JuCumilinae

Haumenoeanue
CneuuaIbHbIX*
nomewieHuIl u

nomeuwieHuIl 01

Ocnawennocms cneyuanibHblx
noMeuwleHuil u nomew,eHul
0/l CamMoCmoAmenbHOI padbomol

Ilepeuens nuyenzuonnozo
npPoOZPamMmnozo odecneueHnus.
Pekeuzumul noomeepaicoarouie2o

camocmoamenbhou 00OKymMenma
pabombl
1. Yueonan Ayautopus Ne511 1. Windows 8 Russian. Windows

ayoumopus 01
npoeedeHusn 3aHAMUIL
JIeKYUOHHO20 muna:
ayautopust Ne 511
(¢puzmar kopmyc-
yuebHOe), ayAUTOpU S
Ne 531 (pusmat
KOpIyc- yueOHOe).

2. Yueonan
ayoumopus 01
npoeedeHus 3aHAM UL
CEMUHAPCKO20 muna:
aynuropust Ne 511
(¢usmat xopmyc-
yueOHoe), Ne 531
(puzmart xopmyc-
yuebHoe), ayAUTOpU s
Ne 522 (¢usmat
KOpIyc- yueOHOe).

3. Yuebnan
ayoumopus 0ons
npoegeoenus
2PYynnoevix u
UHOUBUOYATIbHBIX
KOHCYbmauuii:
ayautopust Ne 511
(pusmat xopmyc-
y4eOHOe), ayJUTOPHS
Ne 531 (pusmar
KOpIyc- yueOHOe).

4. Yuebnan
ayoumopus 01
meKyuie2o KOHmpo.is
U BPOMENCYMOUHOU
ammecmayuu:ayauTo
pust No 511 (¢pusmar

VYuebOnas me0Oenb, 10cKa
HAaCTEHHAas MEIIOBas,
MYJIbTUMEINA POEKTOP
Mitsubishi EX 320U 3D 2.4kr.,
9KpaH Ha ITaTHBE
DraperDiplomat (1:1) 84/84*
213*213 MW, xomnproTep B
cocTaBe: cucteMHubiid 6J10k DEPO
460MD/3-540/T500G/DVD-RW,

MoHuTtop 20".

Aynutopus Ne531
VYueOHast Mebenb, JOCKa
HacTEeHHas MeJoBas,
MYJIbTUMEINUA-TIPOEKTOP Sony
VPL-EX120, XGA, 2600 ANSI,
3,2 KT, MOTOJIOYHOE KPEeTlJIEHH e
it ipoekTopa (2101068302),
nocka ayaurtop. JJA32.

YuranabHblil 3270 Ne2
VYuebHas mebenb, yueOHo-
HarJsiIHble T0CO0Us, CTEH]] 110
HoXapHOH 06€30I1acCHOCTH,
MOHOOJIOKH CTAallMOHAPHbIE — § T,
npuHTep — 1 mT., ckanep — 1 wr.

Aynuropust NeS522
VuebHas MeOeb, T0CKa,
MEPCOHAIBHBIA KOMIIBIOTED
LenovoThinkCentreA70zIntelPenti
umE 5800, 320 Gb, 19" — 13 mr.,
koHauironep LessarLS/LU-
H24KB2.

Professional 8 Russian Upgrade.
Horosop Ne 104 ot 17.06.2013 r.
Jlunensuu 6eccpoyHbIe.

2. MicrosoftOfficeStandard 2013
Russian. Torosop Ne 114 ot 12.11.2014
r. Jluniensun 6eccpouHsie.

3. Python 3
(munensusPythonSoftwareFoundationLi
cense,

CBOOOIHOCTIPOT PAMMHOE00ECTICUCHHUE).
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KOopmyc- yueOHoe),
ayautopust Ne 531
(pusmat xopmyc-
yuebHoe).

5. Ilomewenun ona
CamocmoamenbHou
padompl: YNTATBHBIN
3a; Ne2 (¢pusmar
KOpIyc- yueOHOe).
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MHWUHOBPHAVYKHU POCCHUHN

[Tpunoxenue Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJAPCTBEHHBIM YHUBEPCUTET»
OAKVIJIBTET MATEMATUKHU U UTHOPOPMAIIMOHHbLIX TEXHOJIOI' M1

COJIEP)KAHUE PABOYEN ITPOT'PAMMBI

Buja padoTsl O0beM TUCHUIIIHHBI

O6mast pynoeMkocth qucturinabl (3ET / yacoB) 8/288
Y4eOHBIX 4aCOB HAa KOHTAKTHYIO PabOTy C MPENo/IaBaTelIeM: 113.9

JIEKIUHT 18+22=40

MPAKTHYECKUX/ CEMUHAPCKUX

71a060paTOPHBIX 18+54=72
npyrux (TpyHoBas, HHANBUAYATbHAS KOHCYJIbTAIUS U UHBIC BH]IBI
y4eOHOM JAEATENbHOCTH, TPEAYCMATPUBAIOIINE PA0OTy 00 yIarOIIHXCS C
npernogaBarenem) (OKP) 0.2+41.7=1.9
VY4eOHBIX 4aCOB Ha CaMOCTOATENbHYIO padoTy obydarommxcs (CP) 139.3
Y4eOHBIX 4aCOB HA MOATOTOBKY K
sK3ameny/3auery/nuddeperimpoBanHomy 3auery (KoHTposn)

34.8

DopMBI KOHTPOJIS:
3ayer 7-i cemecTp
PI'P 8-i1 cemectp
sK3aMeH8-iiceMecTp
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®opma

TEKYIIEro
KOHTPOJIS
OcHoBHasg " 3amaHus YyCHeBacmMo
(DopMa HU3Y4YCHUSA MaTCPpHUAJIOB: JICKIIUHU, JOIIOJIHUTEIIbH 110 (KOJ:J:I(/)IKBI/I
MMPAKTUHYCCKUEC 3aHATHA, CCMUHAPCKUC asg JIMTeparypa, CaMoOCTO YMBI
No 3aHATHSA, TJAOOpaTOpHBIE PaOOTHI, peKoMeHayeMa | SATEIBHO KOHTP(;HB
o/ Tema u conepxanne CaMOCTOSITeNIbHAS padoTa M TPYAOEMKOCTh | S CTyJeHTaM | i paboTte Hble
(B yacax) (HOMEpa u3 CTYJICHTO paGoTL,
CITUCKA) B
KOMIIBKOTEC
pHBIE
TCCTBI U
T.11.)
JIK ITP/CEM JIP CP
1 2 3 4 5 6 7 8 9
7- ii cemecTp 18 18 71.8
1 Beenenue. OO1ne MOHSITHSI TEOPHU SKCTPEMATbHBIX
3a1a4 B ) yHKIIMOHAITBHBIX MPOCTPAaHCTBaX. [[0CTaHOBKH
3a7a4 Ha DKCTPEMYM, KOPPEKTHO M HEKOPPEKTHO 1 10 1-2 1-2
MOCTaBJICHHbIC 33/]a91 MUHUMH3AIHK (YHKI[HOHAIOB Ha
mHuosxkecTBax U m3 6anaxoBbix npoctpancts B. ITpumepst.
2 JuddepennnansHoe ncuucaeHne B HOPMHUPOBAHHBIX
npocrpancTBax. AnddepenpyeMocTs 0ToOpaskeHni
(pynkunonanos) B cmbicne @pemte. IIponsBoanbie
Opeme orobpaxkenus. ['panuenT GpyHknuoHamna.
Bapuanus oroOpakenus (¢pyHkiponana) o Jlarpamxy. 1 2 5 1-2 1-2 Ompoc
Juddepenunpyemocts orodpakenus (¢ yHKIIMOHAIA) IO
I'aro, npousBoanas I'aro. [Ipumeprr. @opmyiibt
KOHEYHBIX NPHpaLIeHuH 1 GyHKIHoHaIoB. OHa TeMMa
06 oueHKe T yHKIMOHANOB 13 Kiacca C 11 ).
3 I'mankue 3amaun onTUMU3aIMK QYHKIIMOHATIOB 0¢3
OrpaHUYEHNl ¥ ¢ orpanndeHusaMu. Heobxoaumele a Jlaboparo
TaK)Ke HeOOXOAMMBIE U JOCTATOUHBIE YCIOBHSI 1 2 10 1-2 1-2 pHas
IKCTpEMyMa IIePBOTO M BTOPOTO MOPSIIKOB. pabora
Heo6x0uMble 1 TOCTATOYHBIC YCIOBHSI MHHUMYMa
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IMIAJKUX BBIMYKJIBIX (QyHKIIMOHATIOB Ha BBITYKIOM
muOoxecTBe U u3 Ganaxosa npoctpanctsa B . Kpurepuit
ONTUMATLHOCTH ISl IVIAJKUX BBITYKIIBIX (JYHKIIMOHAJIOB.
[Ipumepsr.

DJeMEeHTHI BBIYKJIOTO aHann3a. Teopema o0 Toukax
JIOKJIBHOTO ¥ TTI00ATBHOTO MUHIMYMOB BBIITYKIIBIX
(hyHKITMOHAJIOB ¥ CTPOTO BBIMYKJIBIX (DYHKITHOHAJIOB.
Kpurepun BBITyKJIOCTH M CHIIBHOM BBIITYKJIOCTH TIAAKHX
W JIBK/IBI T8 KX QYHKIMOHANOB. [IprMepsl.

0.8

1-2

1-2

CuubHas 1 c1abasi CXOOUMOCTB ITOCIIEA0BATEILHOCTH B
0aHaxoBBIX MPOCTpaHCTBaX. MHOXKeECTBA B GaHAXOBBIX
IPOCTPAHCTBAX: 3aMKHYTHIE, c1a00 3aMKHYTHIE,
OuKOMMaKTHBIE, cabo OukommakTHeie. Teopembl banaxa
— Caxca 1 Masypa o cnadboii ¥ CHIIbHON CXOAUMOCTH
MIOCIIEZIOBATENBHOCTEH B 0aHAXOBBIX IIPOCTPAaHCTBAX H
crnencTBrs U3 TeopeM. OyHKIMOHAIBI B 0aHAXOBBIX
NPOCTPAHCTBAX: HENPEPHIBHBIC, OIyHEPEPHIBHEIE,
cmabo HelpepBIBHEIE, cl1abo0 MOTyHENnpephIBHBIE, CBA3b.
MEXTy HUMHU (BO3MOYXHO TIPH HEKOTOPBIX YCIOBHSIX ).
Kputepuu nonyHenpepsIBHOCTH U cl1aboi
nonyHenpepsiBHOCTH. OOIIIHE TeOpEeMBbI 00
OTPaHUYEHHOCTH CHU3Y (CBEPXY) U JOCTHKEHUH

(yHKIMOHATIAMU SKCTPEMyMOB Ha MHoxecTBax U u3
GaHaxoBbIX MPOCTpaHcTE B — 06001meHHbIe TEOpEMBI
Betiepitpacca (uist GyHKIIMOHAJIOB M MHOYKECTB,

HaJIeTIEHHBIX HEKOTOPBIMU CcBOMcTBaMu). KoppekTHOCTH
IIOCTAHOBOK 33124 MUHHMH3ALIH.

10

Teopema 0 TOCTH>KEHUH HUKHEW IPaHU U CXOAUMOCTH
MUHUMH3HPYIOUIEH MOCIeI0BATEIFHOCTH CHIIBHO
BBIITYKJIOTO MOJIYHETIPEPBIBHOTO CHU3Y (PYHKIIMOHATIA Ha

BBIITYKJIOM 3aMKHYTOM MHOKECTBC U FI/IJ'IB6epTOBa

npoctpanctsa H.

Metoapl MUHUMH3AIHH (ONITHMH3ANNHN) (QYHKIIMOHATIOB,
3a/[aHHBIX Ha MHOXecTBaX U u3 runb0epToBhIX
npocTparctB H: rpagvenTHBIE METOIBI; METO IIPOEKITAN
TpaJIeHTa; CONPSIKCHHBIX TPATUCHTOB; YCIIOBHOTO
rpaaueHTa; mrpadHbX GyHKIHOHATIOB. TeopeMbl O
CXOJUMOCTH METOJIOB.

1-2

OCHOBHBIE NOHATHUA, OCHOBHBIC OIIPECACIICHUA
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KJIIACCUYECKOT0 BapUALIOHHOTO HCUHCIICHUSL.
OyHKIIMOHAIBI, OTPaHUYCHUS, TPAHUYHBIE YCIIOBHSL.
OCHOBHBIE JIEMMBI BAPUALUOHHOTO UCUHUCIICHHUS.
INTocranoBKa npocTeiiel 3agaun BapuallioHHOTO
MCUYHCIICHUS TI0 OTBICKAHUIO C1aboro SKCTpeMyMa
¢dynkionana. dopmyna st IEpBO U BTOPOH BapHaIMK
¢ynxunoHnana. Heobxoaumoe ycnoBue 3kcTpeMyMma
(yHKIMOHATA — ypaBHEHHe Difnepa. DKkcTpemManu
(hyHKIIMOHAJA; AOMYCTHUMBIE SKCTpeMalik (yHKIMOHAIA
(BBIBOZI ypaBHEHUS Dilyiepa ¢ MOMOIIBI0 OCHOBHON JIEMMBI
BapHALlMOHHOTO MCUYUCIICHHS a TAKXKe C IIOMOIIBIO JIEMMBI
Jio0ya — Peiimona). [Ipumeps!.

O600mmenne pocTeiiei 3a1aun BapuaimOHHOTO
WCYHCIICHUSI TI0 OTBICKAHHUIO CTa00ro SKCTpeMyMa

dynxmmonana J(y (X)), 3aBucsAIIEro OT MPOM3BOIHBIX

BBICIIMX NOPSIIKOB y(x). YpaBHenue Ditnepa —
[Tyaccona. [Ipumepsl.

1-2

10

O6001enne nmpocreiiiei 3a1aun BapHallMOHHOTO
HCUHCIICHUSI 10 OTBICKAHUIO CIIa00T0 IKCTpeMyMa
dynxumonana J(y(x)), 3aBucsiero oT HecKOIbKHX
dyakmmid. Cucrema muddepeHInaTbHBIX YPaBHEHUH
Oitnepa. [Ipumep.

11

000011IeHIe TPOCTEHIIeH 3a1a4K BapUAI[HOHHOTO
HCUYHCIICHUSI TI0 OTBICKAHUIO CTab0Tro SKCTpeMyMa

dynxumonana J(y(x)) B 3anaue ¢ GukcupoBaHHBIM
JIEBBIM KOHIIOM X = @ ¥ CBOGOHBIM MPaBbIM KOHIIOM

X = b. Heo6xomMBble yCI0BUS ONITUMATLHOCTH.
Ipumep.

PI'P

12

O0001eHne npocTeiiiei 3a1a4n BApUAIIHOHHOTO
HCUYHCIICHUSI TI0 OTBICKAHUIO CTab0T0 SKCTpeMyMa
dynxmonana J(y (X)) B 3anaue 6e3 orpanmueHHii.
Heo6xo0muMbIe YCITOBHSI ONTUMATBHOCTH. [IprMep.

1-2

13

[pocTeiias 3a1a4a BapualliOHHOTO UCUUCIIEHUS C
TTOJIBUYKHBIMH TPaHHUIIAMU TI0 OTHICKaHUIO CJIa00To
skctpemyma Qynkimonana J(y (x)) Heob6xomumbie
YCIIOBHS ONITUMAIIEHOCTH (B hopMe ypaBHEHHUs Ditepa u
YCIIOBHIA TPAHCBEPCATHLHOCTH) MPH YCIOBUSIX:

y(a) = ¢o(a),y(b) =

1-2
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@1 (b), 20e@y(x), p,(x) €
C'[a, b]pumep.

14

3amaua BApHAMOHHOTO UCYUCIICHUS CO CBOOOJHBIMHU
rpanuiamu u Gpynkuuonanom bossua J(y (x)) =

[P F (e y,y)dx + £ (7(@), y(b))Heodxomme

yenoBus caboro sxctpemyma dyrkimonana J(y(x)).
Ipumep.

15

3aga4yy BapHALMIOHHOTO UCYKCIIEHHS Ha yCIOBHBIH

sxerpemym ¢yukmmonana J(Y (X)), B koTopeix Ha
WCKOMBIE (YHKIIMU HAKJIAJABIBAIOTCS, IOMUMO TPAaHHIHBIX
YCIIOBHH, JIOTIOJTHUTEILHBIE OTPaHUYEHHS B hopMe
KOHEYHBIX CBs3eH (TOJIOHOMHBIX cBsi3elt). DyHKIus
Jlarpamxka, 3amada Jlarpamka. HeoOXoauMele yCIOBHS
ontuManbHOCTH. [Ipumep.

PI'P

3auer

8- ii cemecTp

22

54

67.5

16

3amaun BapHAMOHHOTO WCYHCICHUS Ha YCIOBHBIN

9KCTpeMyM (YHKIIMOHANA J(y (x)), B KOTOPBIX Ha
HCKOMBIC ¢)yHKIlI/II/I HaKJIaAbIBAIOTCA, IOMUMO I'PaHUYHBIX
YCIIOBHIA, IOTTOJTHUTENbHBIE OTPaHUYEHHS B hopMe
mddepeHnnanbHbIX CBsI3el (HEroJOHOMHBIX CBSI3EH).
Meron muoxurenel Jlarpanxka, 3anaqa Jlarpanxa.
HeobxoMble yciioBHst ONTUManbHOCTH. [Ipumep.

1-2

1-2

17

W3onepumMerpudeckast BapuallMOHHas 3a7a4a Ha
OTBICKaHHE c1a00ro sKcTpeMyMa (pyHKIOHaNa

J(y(x )) Mmuoxutenn Jlarpamxka, ¢pynknus Jlarpamxa.
Heo6xoaimple yCIoBHsI ONTUMATbHOCTH. [Ipumep.

18

Bropas Bapnanus pyHKIHOHAIA B IPOCTEHIIIEH 3a1a4e
BapUalMoOHHOTO Hcuncienus. HeoOxonumele n
JOCTaTOYHBIE YCIOBHUSA C1a00ro HIKCTpeMyMa BTOPOTO
MopsKa B IPOCTENIIeN 3a7ade BapHalHOHHOTO
ucumcienus. Yciosue Jlexannpa. Ypasaenue Skoowu,
ycnoBue Skoou. @ynkuus Beiiepurpacca. Heooxoanmere
U JOCTaTOYHBIE YCIOBUS CUIIBHOTO 3KCTpEMyMa.
IIpumepsr.

PI'P

19

OCHOBHBIE TIOHSTHS CUCTEM (OOBEKTOB) YIIPaBIICHHUS.

1-2

1-2
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Yupasnsemslil mpouecc u ero onucanue. IlocranoBka
3371241 ONTHMAJIFHOTO YIIPABIECHHS B OOIIIEM KPaTKOM

BHUJIC. KJ'IaCCI/I(i)I/IKaHI/IH 3aJa4 ONITUMAJIbLHOTO YIIPaBJICHUA

0 Pa3IMYHBIM NpU3HAKaM (KpUTepHsiM). OYHKIIMOHANBI,
OTpaHUYEHUs], TPAHUYHBIE YCIOBHSL.

20

Ipuanun MaKCHUMyMa IonTpsruna.
DopMyIMpOBKa NPUHLIKIIA MAKCUMyMa JUIs 3aJa4qu
ONTUMAJBHOIO YNPABICHUSA C 3aKPEIUICHHBIMU
KOHLIAMM  TPacKTOpPUM M C  3aKPEIJICHHBIM
BpeMeHeM (MOMEHTHl BPEMEHHU to n T
(huKcrpoBaHbI):

T
1) = f £ (x(0), u(0), )dt

- min, x(t)

= f(x(t)l u(t)l t), tO S t

S T, x(to) = xO, x(T)

=x,u(t) €V, tg<t

<T.
OO0cyxneHne npuHIMIa MakcuMmyMma [TonTpsirnHa.
Kpaesast 3anaua npuHiuna makcumyma. Cxema
HCIIOJIb30BaHMs MPpUHINUIIA MAaKCUMYyMa U coo6pa>1<eH1/1$1,
JAI0IIMe BOSMOXHOCTD PELIMTh B HEKOTOPBIX CIydasx
3a7a4y ONTUMAIBHOTO yIPaBIeHHs B SBHOM BUE
(mpaBmito pemrenust). Ilpumepsr.

21

[lpunuun  makcumyma IloHTpsrmHa — mis
3a7a4u ONITUMAJILHOTO YIIpaBJICHUS:

L PO (e (), u(®), de +®(x(T)) -
0

inf,x(t) = f(x(t),u(t),t),ty <t <
T,x(ty) €Sy, x(T)e S, u(t) eV c

R™ ty <t < T c3akpericHHbIMHU HAYATLHBIM
M KOHCYHBIM MOMEHTaMH BPEMCHH (MOMEHTHI

to,T  buxcupoBadbl), mUpUYeM  ABHKEHHE
YIIPaBIIEMOro OO0BEKTa IOAYMHEHO HaYaIbHBIM

yenousm X (tg) € Sg(ty) ®  xoHeunem

1-2

1-2
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yenopuem  x(T) € S(T), npu  otom
HPEAIoNaraeTcsi TakXkKe, 4YTO IPaBBI  KOHEN
TpPaeKTOpuu JHOO0 CBOOOJEH, T.e. MHOrooOpasue

St €R"™ wumeer Bux S; =R", mmbo
MHOroo6pasue Siumeer BHJ[ S1 =
{x ER™g;(x)=0, j= rpl},nmo

mHOroo6pasue S; € R™ 3amaerca ¢ momormpio
ypasuennit  S; = {x € R™ gj(x) <0,j=
1,my; g;(x) =0, j=m+1,p} ®
YacTHOCTH, €cTi g j (x) = xJ) — x{, j= 1,n,
P1=n, 10 u3 (*) moxy4aem ciyyail 3aKpETIEHHOTO

npasoro kouua: X(T) = X1). AHaJlOrM4HO, Ha
JIEBOM KOHIIE TPACKTOPHUU TIPEAIONIATraeTcsi, 4YTo

6o muoroo6pasue Sg & R™ umeer Bun Sy =
R™, mGo So={x€R™Mhix)=0, j=
Tpo}, mibo Sy ={x ER™: hj(x) <0,j =
Tgshy () = 0, ] = g ¥ 1)

OO6cyxneHne TpHHIUNIA MakcuMyMma. [IpaBuiio
pemenust. [pumepsl.

22

IMpuanun  makcumyma [loHTpsirmHa  fuIs
3aja4n ONITHMAJIEHOTO yIIpaBJIECHUS:

Jo fO Ge(®,u(®),Ddt + dCe(T),T)
inf,x(t) = f(x(@®),u(t),t),ty <t <T,
x(to) € So(to),x(T) € S1(T),u(t) €

V,to <t < T, korna HayanbHbIi U KOHEYHbIl

MomenThl Bpemenn touT, BooOuie roBops, He
M3BECTHBI M TaKXKe IOAJEkKAT OIpPEICICHHIO,
IpUYEM TIpeAroaraercs, 4ro MpaBblii KOHEI

TpaekTopun 60 cpoGonen, T.e.S;(t) = R™,
t € R, 6o muoxecrso S;(T) S R™ umeer
sin S;(T) ={x €R™,g;(x,T) <0, j=
1Lmy; gi(x,T)=0, j=m; +1,p;} (+

)T € R. Ananormuno, Ha JIEBOM  KOHIIE

1-2

1-2

Ompoc
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tpaektopuu, 6o So(ty) = R™, t, € R, nu6o
muokectBo So(tg) S R™ mmeer Bun So(ty) =
{x € R™ ,hi(x,ty) <0,j =

1,mg; hi(x,t0) = 0,j =mg + 1,po}(*
)to € R. Cnywau my = 0, unu p; = myq, wim,
mo=0, wm py=mg B (%), (*¥*) He
MCKITIOYAIOTCSL. O6cyxenne NIPUHIUIA
MakcumyMa. IIpasuio pemenus. Ilpumepsl.

23

HpI/IHIII/IH MakCuMyMa HOHTpFIFI/IHa B 3a1a4€ O

opicTponeiicTBun. OOCyX1eHIe TPUHIIUIIA MaKCUMyMa.

IpaBmiio pemenust. [pumepsr

24

Ucmonme3yss  oOmuit  mpuem  Jlarpamxka
(mpunarun Jlarpanxka) chopMyITUpyHTE TeopemMy
(mpuntun  Jlarpamxka B 3amade Jlarpamxka B
TIOHTPSITUHCKOI (popMe) 0 HEOOXOANMBIX YCIIOBHSAX
ONTHUMATBHOCTH JUId  3ajgayn  Jlarpamxka B
ClleflyIoled TOTaHOBKE 3a/lauydl  ONTHUMAaJIbHOTO

YIIPABJICHUS: ](x(), u()) =
fttolfo (&, x(0), u(t))dt+

@(X(to),X(tl)) - lnf,X(t) =

(& x(®),u®), @;j(x(ty),x(ty)) =
0,j= H,u(ie V cR", e
fo,f, (pj,j =1,s — HENPEPHIBHO
mddepeHumpyembie byHKIHH. Oo6cynuTe
(bopMyIUpOBKY [PUHIAIA MaKCUMyMa,

chopmynupyiite npaBuiao peuieHus. [lpuBenute
MO/JIETIbHbIE IPUMEPBI.

25

3amada Jlarparxa B TOHTPATHHCKOH opme B oOmIen
nocraHoBke. O0umii npueM — npuHLUN Jlarpamxka B
3aJa4ax KJIaCCHYECKOT0 BapUaIlMOHHOTO HCUUCIICHUS U
onTUManbHOrO yrpasienus. [Ipuanun Jlarpanxa s
3amauu Jlarpanxka B o0miem cirydae (B oOriei
nocraHoBke). [locranoBka 3a1aun (3amaun Jlarpanka B
TIOHTPSITUHCKOH popme) 1 PopMyITHPOBKa TEOPEMBI
Diinepa — Jlarpamka (mpunimn Jlarpamka) B 3a1a4ue
Jlarpanxa B moHTpsirnHCKOH Qopme). OOcykeHne

1-2

1-2
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teopeMsl. [IpaBuiio pemenus. [lpumepsl.

26

®DopMyIHpOBKa W OOCYXKJICHHE TMPUHIIKIA
MaKCHMyMa [ouTtpsiruna JUIst 3a/auu
ONTHUMAJIBHOTO yIpaBieHuss (B MOHTPATHHCKON
dbopmMe) B 00IIeH MOCTAaHOBKE B COOTBETCTBHH C
o0IIMM mpuHIUIoM Jlarpamxka:

Jo (&) - min,
Ji(§) <0,i=1m),

J@E=0i=m'+1,.mx() =
o(t, x(t),u(t)), Vvt €T , ()

u(t) € V,Vt € A= [ty, t1](**),rne & =
(x(),u(*),to, t1),x € KC*(A,R™),u €
KC(A,R™),A = [tyg, t1],tg <t;, VCR" -
IIPOU3BOJIBHOE MHOXECTBO,

T € A= [ty, ty] - wmHOXecTBO TOUEK
HenpepbIBHOCTH ~ QyHKIMK U = u(t),](f) =
[ fi(x (0, u()de+
l;(to, x(ty), t1, x(t1)), i = 0,1,...m.

B nanHoi1 3a1aue oTpe3ok A= [to, tl] HE
(UKCHPOBaH, a TMOMJICKUT OMPEACICHUIO, — TaK XKe,

KaK M 33JlaHHbIC HA HEM (bym(ul/m x()uu()
Jluddepennmanbhas cBs3h (*) JIOMKHA BBITOIHATHCS BO
BCEX TOUYKaX HENPEPBIBHOCTH ynpasiieHHus U. B oriauune
ot 3aaun Jlarpanxa 37iech IMEeTCsl OTpaHHYCHUE THITA
BKJIIOUEHHS (** ), KOTOPOE JIOJKHO BBIIOMHATHCS BO BCEX
Toukax t € A= [to, tl]. YacTHbIM cilyyaeM JTaHHOU
337124y ONTHMAJILHOTO YIIPABJICHUSI SIBISIETCS 33/1a4a, B
KOTOPO# KOHIIBI (TTOJHOCTHIO WIIM YaCTHYHO) 3aKPETUICHBI.
O6cyxnenne npuHIKIA MakcuMmyMa. [IpaBuiio pemreHus.
IIpumepsr.

1-2

1-2
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JlokaszarenscTBO MpUHLUIA MakcuMyMa [loHTpsruHa i
3aJa4¥ ONTHMAIBHOTO YIIPABJICHUS C 3aKPETIICHHBIMU
Ha4aJIbHBIM H KOHEYHBIM MOMeHTamMu BpeMmenH Lo, T,
3aKpEIJICHHBIM JIEBBIM KOHILIOM TPAEKTOPHU M CBOOOIHBIM
IpaBbIM KOHIIOM TPaeKTOPHHU.

33




28

CBsI3bp MEXIy IPUHINIIOM MakcuMyMa [loHTpsiruHa u
KJIACCHYECKMM BapPHALIMOHHBIM HMCUHCICHHEM.

29

I'panuenT ¢pyHKIIMOHATA B 3371a4e ONTHUMATBHOTO
yIIpaBJICHHS CO CBOOOIHBIM MPABBIM KOHIIOM TPAaCKTOPHH,
COCTOSIHUE TIpOLiecca yIpaBJIeHUs B KOTOPOI
omnuceIBaeTcs 3amadeii Korru 1151 0ObIKHOBEHHOTO
mddepennmansHoro ypasaenus (O1Y).

1-2

1-2

Onpoc

30

I'panueHTHBIN METOA pelIeH s 3aJa4l ONTHMAIbHOIO
YIIPaBJIEHHSI CO CBOOOTHBIM ITPAaBBIM KOHIIOM TPAaEeKTOPHH,
COCTOSIHUE MpOoLecca YIPABICHHS B KOTOPOH
ornuceIBaeTcs 3a1adeit Komm ayst 0ObIKHOBEHHOTO
muddepenunansHoro ypasaenns (OY). BapuanTst
aroro Meroza. [Ipumepsl.

1-2

1-2
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Merto/ IpOeKIMU TPaAUCHTa PEIIEHHs 3a1a4n
ONTHUMAIBHOTO YIPABIEHUS CO CBOOOAHBIM IIPaBbIM
KOHIIOM TPaeKTOPHH, COCTOSHHE TIpolLiecca yIPaBJIECHHS B
KOTOpOH onuckiBaercs 3anadei Komm nms
obsikHOBEHHOTO Auddepenmmansaoro ypapaenus (OAY).
Bapuantsl aToro meroaa. Ilpumepsl.

32

Mertoa yclnoBHOTO IpaiueHTa pelieHus 3aaui
ONTUMAIBHOTO YIPABJIEHUS CO CBOOOIHBIM TIPaBbIM
KOHIIOM TPaeKTOPHUHU, COCTOSIHHE TpOoIlecca yIpaBIeHHs B
KOTOpOH onuckIBaeTcs 3anavent Ko amis
oObikHOBeHHOTO M depennnansHoro ypasaenus (OY).
Bapuants! 3T0oro merona. IIpumepsl.

33

MertoJ1 cOnpsKEeHHBIX TPAIMEHTOB PEIICHUS 3a/1auH
ONTUMAIBHOTO YIPaBIICHUS CO CBOOOAHBIM IIPaBBIM
KOHIIOM TPaeKTOPHH, COCTOSTHHE TIpoliecca yIpaBJICHHs B
KOTOpOH omnuckiBaercs 3anauert Ko amst
oObikHOBeHHOTO M depernnansHoro ypasaenus (OY).
IIpumepsl.

34

[Mpumenenue merona mrpadHbIX QYHKIIMOHATIOB MPH
PCIICHHUH 33124 ONTUMAIBHOTO YIIPABICHHSI.

1-2

1-2
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Onucanue HEKOTOPBIX YHCICHHBIX METOIOB PEIICHUS
3a/1a4 ONTUMAJILHOTO YIPABJICHUS CHCTEMaMH,
onrckiBaeMbIiMH 3aaaueit Ko s OJY.
AnmpoKCHUMaIUK 3a/1a4 ONTUMAIBHOTO YIIPABJICHHS.
KoHeuHOMepHBIe pa3HOCTHBIC AMIIPOKCHMAIIUH JJIsl OTHOU
KBaJIPaTHYHOM 334Kl ONTUMAIBHOTO YIIPABIICHHS.

36

3a,uaq1/1 ONTUMAJIBHOTI'O YyHIPpaBJICHHUSA CUCTCMAaMU,
OINKUCBIBACMBbIMHU YPABHCHUSIMHU B YACTHBIX ITPOU3BOAHBIX

34




(onTHManbHOE YIIPaBIEHUE CUCTEMAaMH C
pacrnpeneneHHbIMU B ITPOCTPAHCTBE MTapaMeTPaMH).
OCHOBHBI€ TIOHSITUS paclpe/IeNIeHHBIX cucTeM (OOBEKTOB)
yrpasieHus. Onucanust pacipeeNeHHbIX YIPaBIsieMbIX
MPOLIECCOB. Y paBHEHHS COCTOSIHUS, (DYHKIIMOHAIIBI,
OTpaHUYEHUsI, IPAHUYHbBIE YCIOBHSI.

37

Marematnyeckre NOCTaHOBKH HEKOTOPBIX 3a1au
ONTHMAJIBHOTO YIIPaBJICHUS CUCTEMaMH, OTIHCHIBAEMBIMU
YPaBHEHHUSMH SJUIUIITHYECKOT0, TapaboIn4ecKoro 1
ruepooInIecKoro THoB. KoppeKTHOCTh MOCTaHOBOK
3aJa4 ONTUMAIbHOrO yrpasieHus. HexoTopsie
MOCTAaHOBKH 33714 ONTHUMAIBHOTO YIIPaBJICHUS:
«yTpaBieHue» PU3NIECKUMH XapaKTepHCTHKaMU
00BEKTOB yrpasiieHHs (CyOCTaHIUSIMH, CBOMCTBAMHU
CpeJibl), OTIPECISIFOIUMHE €r0 COCTOSIHUE; YITPABICHHE
MIpOLIECCaMH HarpeBa TEIIONPOBOASIIETO CTEPIKHS;
yIIpaBJIeHHEe KoJie0aTeNbHBIMU MPOLIECCaMHU,
OIMCHIBAEMBIMHU YpaBHEHHEM KOJIEOaHUs CTPYHBI U
YpaBHEHHEM IOTIEPEUHBIX KOJIEOaHUH YIIPYroro CTEPIKHSL.
Hexortopsle apyrue nocTaHOBKH 3aJa4 ONTHMAaIbHOTO
yIpaBlIeHUsl U pacupeieIeHHbIX CUCTEM YIpaBJICHUS.

38

I'panmeHTHBIE METOABI PEIICHNS 3a/1a4 ONITUMAIIEHOTO
YIIpaBIICHUS CHCTEMaMH, OMTUCHIBACMBIMH YPAaBHCHUSIMU B
YaCTHBIX MPOU3BOAHBIX. KOHEUHOMEpHBIE PAa3HOCTHBIE
ANMPOKCHMAIINH 33/1a9 ONITUMAIIEHOTO YIIPABICHUS IS
pacIpeIeieHHBIX CHCTEM YIIPaBICHUS (HEKOTOPEIS
PE3YNIBTATHl 1 UX 00CYKICHUE).

2.5

Ompoc

Bcero yacos:

40

72

139.3
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[Tpunoxenue Ne 2

PeilTMHr-TUIaH AUCHMILIMHBI IO ceMecTpaM
UNCJIEHHBIE METO/1bI PEILIEH I DKCTPEMAJIBHBIX 3AJJAY

(Ha3BaHME TUCLUILIMHBI COTTIACHO paboyeMy y4eOHOMY IUIaHy)
Hampasnenue noarorosku 09.03.03 Ilpuxnaduas ungopmamura
kypc 4, cemectp VII, VIII

PeiiTunr-rian (3ager)

Buabl yueOHoi#i 1eITeJIbHOCTH bam 3a Yucno bamiet
CTyacHToB KOHKPETHOE | 3a1aHui MunuManeHbli | MakcuManbHbIN
3aJjaHue 3a
ceMecTp
Monayas 1. BBogHasi 4yacTb. IKCTpeMaIbHbIE 321a4H KJIACCHYECKOT0 BAPUAIIUOHHOTO
HCYHUCTEHHS.

Texkymmi KOHTPOJIb 0 20

1. AynuTtopHas pabota (J0KJIam) 20 1 0 20

Py0eskHbIii KOHTPOJIb 0 10

1. JTaGoparopHas padora Nel 5 2 0 10
Monyasb 2. O6001meHus 32124 BAPUALUOHHOT0 MCYMCICHUS.

Texkymii KOHTPOJIb 0 30

1. AynutopHas pabora (okian) 15 2 0 30

Py0eskHbIil KOHTPOJIb 0 40

1 PI'P, 3aganus 1-4 10 4 0 40
IoompurenbHbIe 0ANLTBI 10

1. Crynendeckas onuMmnuazga uia
KOHKYpC pedepaTon

2. [TyOnukanus craTei

3. PaGota co mKoIbHUKaMHU
(KpY»OK, KOHKYPCBI, OJIUMITHAJIHI )

ITocemaemocTsb (0217161 BBIYMMTAIOTCS U3 00111eii CyMMBbI HAOpPaHHBIX 0AJ1J10B)

1. ITocenieHne JeKIMOHHBIX 0 _6
3aHATHHA

2. Iocemenne NpakTHIECKUX

(ceMuHapcKuX, 1a00paTOPHBIX 0 -10

3aHATUI)

HNTOroBbIii KOHTPOJIb

1. 3auer (nuddhepeHnpoBaHHBIMA 100
3a4eT)




PeliTunr-ninan (sk3ameH)

Buabi yueoHoii
NesiITeJIbHOCTH CTY/IEHTOB

baimn 3a
KOHKPETHOE
3aJaHne

Yucno bamsr
3a/1aHMi 3a
CEMECTP MunumansHbld | MakCUMaTbHBINA

MOZ[y.JIB 1. 3apaun onTumanbHOroO yHpaBJieHUs M UX kJaaccupukanus. I'paaneHTHbIe METOABI peLleHus
3a/1a4 ONTHMAJILHOI'0 YIIPABJIEHHUsI CHCTEMAMH, ONMUCHIBA€MbIMH YPABHEHUSIMH B YACTHLIX NMPOU3BOIHbIX.

Texymmii KOHTPOJIb 0 10
1. Ayautopnas pabora 10 1 0 10
(mokuan)
Py6e:kHbIii KOHTPOJIb 0 9
1. PI'P, 3ananus 5-7 3 3 0 9
MoayJib 2. KoneunomepHblie pa3sHOCTHbIE ANNMPOKCHMAIMH 32/124.
Texkymmii KOHTPOJIb 0 30
1. JJabopaTopnas pabota 10 3 0 30
No2
Py0e:kHbIii KOHTPOJIb 0 21
1. PI'P, 3amauns 8-10 7 3 0 21
IHocemaemocTh

1. [Tocenienne JTEKITMOHHBIX 0 -6
3aHSITHH
2. Ilocemenue 0 -10
MPAKTHYECKUX 3aHATHI

IoompuTesbHble HANIBI 0 10

HNTOroBbiii KOHTPOJIb

1. Ok3amen | | 30
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