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1. TlepeyeHb MIAHUPYEMBIX Pe3yJILTATOB 00yUYeHHS MO TUCIUILIAHE, COOTHECEHHBIX C
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHUS 00pa30BaTeIbHOMN MPOrpaMMbl
(c opuenmayuel Ha Kapmvl KOMNEMeHYuUlL)

B pesynbraTe ocBoeHus 00pa30BaTeIbHOM MPOrPaMMBbl 00YJArOIIHIACS JOJKEH OBJIAICTh
CIICTYIOIIUMU pe3yabTaTaMH O0yICHHUS TI0 JTUCIUTLINHE:

PesynbTarel 00ydeHus

dopmupyemasi KOMIIETEHIUS
(c ykazanueM Kojia)

IIpumeyanue

3HaHuA 1.3HaTBbOCHOBHBIE 3aKOHBI OIIK-3 — crocoOHOCTHIO

€CTECTBCHHOHAYIHBIX UCII0JIb30BAaTh OCHOBHBIC 3aKOHBI

JMCIIMILTAH ¥ COBPEMCHHBIE €CTECTBCHHOHAYYHBIX JTUCITUTUIHH U

MH(POPMAITUOHHO- COBpeMEHHbIE HH(POPMAITMOHHO-

KOMMYHHKAITHOHHBIC KOMMYHHKAIINOHHBIC TEXHOJIOTHU B

TEXHOJIOTHH. podecCHOHATEHOM JIeATEIIBHOCTH

2. 3HaTh OCHOBHBIC IK-23 — crmocoOHOCTHIO TPUMEHSITH

TIPUHITUITEI CUCTEMHOTO CUCTEMHBIN TIOJIXO 1

moxo0J1a B (hopMaTi3aIuu MaTeMaTHYEeCKHE METOJIbI B

pElICHHS MPUKIATHBIX 337a4d. | (opMam3ay pereHus TPUKIIaTHBIX
3ama4

3. 3HaTh: OCHOBHBIE IK-23 — crmocoOHOCTHIO TPUMEHSITH

MIPUHIIUITBI MATEMAaTUYECKUX CUCTEMHBIN TOJXO U

METO0/10B B (hopManu3aIiuu MaTeMaTH4YeCKUe METO/IbI B

pelIeHus MPUKIAIHBIX 3a7a4d. | popManu3aiuy pereHus IpUKIagHbIX
3a1a4

4. 3uaTb ocHOBHBIE MeTOZBI U | [TK-23 — crmocoOHOCTHIO TPUMEHSTh

CHOCOObI MPUMEHEHUS CUCTEe- | CUCTEeMHBIN MOJIXO U

MHOTO MOJX0Ja U MaTeMaTH4YeCKUe METO/IbI B

MaTeMaTH4YeCKUX METOJIOB B dbopMann3anuy pereHus MPUKIaIHbIX

(dhopManu3aluu pereHus 3a1a4

MIPUKJIAIHBIX 3a/1a4.

YMenus 1.¥YMeTb mpuMEHSTH B OIIK-3 — cnocoGHOCTHIO

poheccHoHALHOM
JEeSITEIbHOCTH COBPEMECHHBIC
MH(POPMAITMOHHO-
KOMMYHUKAIIHOHHBIC
TEXHOJIOTHH.

HCIO0JIb30BAaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIUIUIMH U
COBPEMEHHbIE HH()OPMALIMOHHO-
KOMMYHHKAIIHOHHBIE TEXHOJIOTUU B
npodeccuoHanbHOM NesITENbHOCTH

2. YmeTb pa3pabaThIBaTh
TUIIOBbIE aJITOPUTMBI Ha
OCHOBE CUCTEMHOTO MOJIX0a U
MaTeMaTH4YeCKUX METOJIOB B
(opMann3anuy pereHus

ITK-23 — crnocoOHOCTHIO TPUMEHS T
CHUCTEMHBIN OJXO01 U
MaTeMaTH4eCKUue METO/Ibl B
(dopmanuzanuy pereHus MPUKIaIHbIX
3aj1a4




MPUKIAAHBIX 3a1a4.

3. YMeTb pOeKTHPOBATh
AJITOPUTMBI PELICHUS
NPUKIIAJIHBIX 3a/1a4 Ha OCHOBE
CHCTEMHOTO TI0AX0/a 1
MaTeMaTUYeCKUX METOJIOB B
(hopManu3anuu pericHus..

IIK-23 — crocoOHOCTHIO TPUMEHSTH
CHUCTEMHBLIN ITOAX00 U
MaTeMaTUYeCKHUEe METOIbI B
dbopMaTM3auy peIICHHs TPUKIIATHBIX
3a7a4

4. Ymersb pa3paOaTbiBaTh
QJITOPUTMBI PEILIEHUS TUIIOBBIX
3a/1a4 Ha S3bIKaX BBICOKOTO
YPOBH$, C UCTIOJIb30BaHUEM
CUCTEMHOTI'0 M0/IX01a U
MaTeMaTH4YEeCKUX METOJIOB.

IK-23 — crocoOHOCTHIO TPUMEHSITH
CHUCTEMHLIN ITIOAX00 U
MaTeMaTHYeCKHEe METOIbI B
dbopmanu3auy pereHust MPUKIaTHBIX
3a7a4

Bnanenns
(HaBbIKH /
OIIBIT
JeATeNb-
HOCTH)

1. Baagers MeTOIUKOM
HCIIOJIB30BaHUS OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX
JUCITUTIIIAH ¥ COBPEMEHHBIX
nH(}OpPMAaLMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI B
npohecCuOHATBHOU
JIESITECILHOCTH.

OIIK-3 — crmocoOHOCTEIO
UCII0JIb30BaTh OCHOBHBIC 3aKOHBI
C€CTCCTBECHHOHAYUYHBIX JUCHUIIJIMH 1
COBPEMEHHbIE HH()OPMAIIMOHHO-
KOMMYHUKaAIIMOHHBIC TEXHOJIOTUU B
poeCCHOHATBHOU JEATETLHOCTH

2. BrageTs nmpakTHUYEeCKUMHU
HaBbIKaMU IPUMEHEHUS
CUCTEMHOTI'0 M0JIX0/1a U
MaTeMaTH4YeCKUX METOJIOB B
(dbopmanuzanuu peeHus
MIPUKJIAIHBIX 3a/1a4.

IIK-23 — crnocoOHOCTHIO TPUMEHSITh
CHUCTEMHLIN ITOAX00 U
MaTeMaTHYeCKHUE METOIbI B
dbopMaHM3auy PeIeHUs! MPUKIIATHBIX
3a1a4

3. 00J1a1aTH OIIBITOM
MIPUMECHEHHSI OCHOBHBIX
METOJIOB CUCTEMHOI0 IOJIX0/a
1 MaTEMaTHYECKUX METOJIOB B
(hopMamu3aluu pereHHs
MPHUKJIAIHBIX 3a/a4.

INK-23 — crmocoOHOCThIO TPUMEHSTh
CHUCTEMHBIN TIOJIXO0]T
MaTeMaTUYECKUE METOJIbI B
(dopmanu3anuy permeHust MPUKIATHBIX
3aa4




2. Leab 1 MecTO AMCUHHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI NPOrpaMMbl

Huctunnunaa «Yucnennvie mMemoowbl peuleHusi IKCMPEMAlbHbIX 3a0ayy OTHOCHTCS K
sapuamuenou yacmudact Luknabl.B./(B.05.01 lucuunauy.

JlucuMIinHa u3y4aeTcsi Ha 4eTBEPTOM Kypce B IEPBOM U BTOPOM CEMECTPAX.

Ilenvro w3yuyenust kypca «YucieHHbIE METOAbI PELIEHUS SKCTPEMAJIbHBIX 33Jauy» SBISETCS
03HAKOMJICHHUE CTYJIEHTOB C OCHOBHBIMU IIOJIOKEHUSIMU COBPEMEHHON TEOpUHU YIPABJICHUS;
dbopmMupoBaHHE y CTYICHTOB IMPEICTABICHHUS O CBs3M (DYHOAMEHTAIBHBIX NpPOOJIeM Teopuu
yIpaBieHUs C 3aJjauaMu MOJIydyeHus, epeaud u o0paboTku nH(GOpMaluy, aHaaIu3a U OpraHu3aliu
BBIYMCIICHUH, IPUHATHUS PEILIECHUN

W3yuenne AuCHUIUIMHBI Oa3upyeTcsl Ha 3HAHUSAX, YMEHHUSIX U HaBbIKaX, C(OOPMHUPOBAHHBIX B
pe3ysbTaTe OCBOEHHUS CTYJIEHTaMH NPEIIIECTBYIOUIUX TUCIHUIUIMH 00pa30BaTENIbHON MPOrPaMMBI
no HampasieHuto moarotoBkn09.03.03 «IlpukmagHas uHPopMaTHKa». «MaTeMaTHUECKU aHAIIN3Y,
«DyHKIMOHAIBHBIN aHanu3», «Beiciias anreOpa» B TECHOW CBSI3M C TEOpHUEW OOBIKHOBEHHBIX
i epeHnnanbHbIX YpaBHEHHH.

O61ue TpeboBaHMsI K BXOJAHBIM 3HaHUSIM, YMEHHUSM U TOTOBHOCTSIM CTY/I€HTOB:

1) crymeHTsl 00Jafal0T HaBbIKAMHM OOY4EHHs, HEOOXOJIUMBIMM JUIsl YCBOCHHS 3HAHHIA,
HABBIKOB ¥ YMEHHI 10 AMCLUIUIMHE, a TAKKE JUIS MTOJTy4YeHUs JajibHEHIIero o0pa3oBaHus;

2) COOTBETCTBHE OOMICKYIbTYPHBIX M MHpPO(EeCCHOHANBHBIX 3HAHWNA, YMEHHW M HaBBIKOB
MIPEIIECTBYIOLIEr0 Mpoliecca OCBOEHUs 00pa3oBaTeNbHON MporpamMmbl TpeOOBaHUSM OCHOBHOM
o0pa3oBaTeNIbHOM MporpaMMbl MO HampasiieHUIo noarotoBku «lIpuknagnas MapopmaTika»;

3) cTyneHTbl 3HAIOT, MOHHMMAIOT M CIOCOOHBI HCIOJIb30BATH OCHOBHBIE IOJIOKEHUS U
CYLIHOCTh DPAa3AeyioB MPEALIECTBYIOMUX IUCHUIUIMH, MOCBSIIEHHBIX BOMPOCAM OCYILECTBICHUS
po(hecCHOHABHON 1EeATEIbHOCTH.

bakanasp o nanpasienuto noaroroBku 09.03.03 «IIpuknagnas nHGOPMATHKA»TOTOBUTCS K
HAyYHO-HMCCIICIOBATEIILCKOM, MPOEKTHOW, MPOU3BOACTBEHHO-TEXHOJIOTHUECKOW, OpraHU3aIllHOHHO-
VIIpaBJICHYECKOH BHJAM  JIESATCIBHOCTH, CBS3aHHBIM C  HCIIOJB30BAaHWEM  MaTEMaTHKH,
MPOrpaMMHPOBaHUs, HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHIA M aBTOMAaTH3MPOBAaHHBIX

CUCTCM YIIPABJICHUA.

3. Conepxanue padoueil nporpaMmsbl (00beM JMCHMILINHBI, TUNBI M BUAbI
y4eOHBIX 3aHATHI, y4eOHO-MeToAuYecKoe o0ecneYeHue CaMOCTOATeIbHOH padoThl
00y4arIIMXCs)

Copepxanne paboueil nmporpaMmmsl npezctasieHo B [Ipunoxennn Ne 1.



4, DoHJ OlIEHOYHBIX CpPEaACTB 10 JUCHUAIIJINHE

4.1. IlepeyeHb KOMIeTeHINI ¢ YKa3aHUEM 3TanoB X ()OPMHPOBaHUS B IpoLecce 0CBOCHUSI 00pa30BaTe/JbHOM POrPaMMBblI.
Onucanue nokasareeil 1 KpUTepueB OLCHUBAHUA KOMIIETEHIMI HA Pa3JIMYHBIX 3TANaX UX ()OPMHUPOBAHUS, ONIUCAHUE IIKAJI
OlLIeHUBAHUS

[Ipouiecc ocBOEHUS AUCHUILINHBI (MOYJISI) HAaIlpaBJIeH HAa (POPMUPOBAHUE CIIEIYIOUTUX KOMIIETEHIUI:

OIIK-3 CHOCOOHOCMbBIO UCHOIb308AMb OCHOBHbBIE 3AKOHDbI €CmeCcmeeHHORAYYHbLX 0ucuunﬂun u

co6peémenHble

uH¢0pM(ll{uOHHO-KOMM_VHuKtll{uOHHble mexHoiocuu 6 npod)eccuouaﬂbuoﬁ oessmeibHOCHU.

JTan (YpoBeHb)
OCBOEHHA
KOMIIETeHIIHH

Ilnanupyembie
pe3yJabTaThbl 00yYeHust
(TokazaTenu TOCTIKEHUS
3aJaHHOTO YPOBHS

KpuTepuu oneHNBaHusA pe3yabTaTOB 00y4eHUs

OCBOEHWSI KOMTIETEHIINN) 2 («He 3 («Y IOBIETBOPUTEITHHOY) 4 («Xoporoy) 5 («OTnuuHOY)
YIOBJICTBOPHUTEILHOY )
[1epBEIit dTAn 3HaTh. OCHOBHBIC OtcyTcTBUE 3HAHUN Henonusie npencrasneans | ChopMupoBaHHEIE, CdopmupoBaHHBIC
(YpOoBeHB) 3aKOHBI nin pparMeHTapHbIe 00 OCHOBHBIX 3aKOHAX HO COJIepIKaIlme CHUCTEMaTHYEeCKHE
€CTECTBEHHOHAYYHBIX MpECTaBICHUS 00 €CTEeCTBEHHOHAYYHBIX OT/ICIBbHBIC TPOOENBI | TIPEACTABICHHUS 00
JCITUTUTAH | OCHOBHBIX 3aKOHAX JCITUTUTAH U TpEe/ICTaBIICHYSI 00 OCHOBHBIX 3aKOHaX
COBpEMECHHBIE €CTECTBEHHOHAYYHBIX COBpEMEHHBIE OCHOBHBIX 3aKOHaX €CTEeCTBEHHOHAYYHBIX
UH(POPMAITMOHHO- JCITUTUTAH | nH(POPMAIUOHHO- €CTECTBCHHOHAYYHBIX | JUCIUILIMH U
KOMMYHHKAIIMOHHBIC COBpEMEHHBIE KOMMYHHKAIIIOHHBIC JCIIUTUTAH U COBpEMEHHBIC
TEXHOJIOTHH. nH(OPMAIUOHHO- TEXHOJIOTHH. COBpEMEHHBIC WH(POPMAITUOHHO-
KOMMYHHKAIIMOHHBIC UHPOPMAITUOHHO- KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH. KOMMYHUKAIIMOHHBIC | TEXHOJIOTHH.

TCXHOJIOTHH.




Bropoii 3tan
(YpoBEHB)

YMerb:IpUMEHATH B
npoheccroHaIbHON
JeATebHOCTH
COBpEMEHHEIE
WH(POPMAITMOHHO-
KOMMYHHKAIIMOHHBIC
TEXHOJIOTHH.

OtcyTcTBHE YMEHUN
Wi pparMeHTapHbIe
yYMEHUS B IPUMEHEHUH
B MPOo(heCCUOHATBHOM
JeATebHOCTH
COBPEMEHHBIX
UH(POPMAaITHOHHO-
KOMMYHHKaIlHOHHBIX
TEXHOJIOTUH.

B nenom ycnemnoe, HO He
CHUCTEMaTHUYeCKoe
HCIOJIH30BAHNE B
podheCCUOHANTBHOM
JIesITeTbHOCTH
COBpPEMEHHBIX
WH(POPMAITHIOHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTUH.

B nenom ycrnemiHoe,
HO cozieprKalee
OTACBHBIE TPOOEITBI
B UCIIOJIb30BaHUH B
npodeCCHOHATBHOM
JeATELHOCTH
COBPEMEHHBIX
WH(POPMAITUOHHO-
KOMM YHHUKAITHOHHBIX
TEXHOJIOTUH.

CdopmupoBanHoe
YMCHUE UCIIOJIB30BaThH B
npoeCCHOHATBHON
JeATEITBHOCTH
COBPEMEHHBIE
WH(POPMAITUOHHO-
KOMMYHUKAIIUOHHBIC
TEXHOJIOTUH.

Tperuit aTan
(YpoBeHB)

BiageTb: METOIUKON
MCITIOJIb30BaHHsI OCHOBHBIX
BaKOHOB
ECTCCTBECHHOHAYYHbBIX
MU CLIATIINH 1
COBpEMEHHBIX
MH((OPMAITFOHHO-
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUM B
npodeccruoHaTbHON
MesTebHOCTH.

OTcyTcTBHE BlIaICHUS
Wiy (pparMeHTapHoe
BIIQJICHHE.

B nenom ycnemHoe, HO He
CHCTEMaTHYeCKOe
BJIaZICHUE OCHOBHBIMH
3aKOHAMHU
€CTCCTBCHHOHAYYHBIX
JTUCIUTUTIH U
COBpPEMEHHBIX
uH(OPMAIIOHHO-
KOMMYHHUKaIIHOHHBIX
TEXHOJIOTUH B
npodeccHoHaTbEHON
TIeSITeTHHOCTH.

B nenowm ycnemisoe,
HO cojieprKariee
OTJENbHBIE TPOOEITHI
BJIaJICHNE
OCHOBHBIMH
3aKOHAMHU
€CTeCTBEHHOHAYYHBIX
JTUCIUIUINH 1
COBpPEMEHHBIX
uH(OPMAITMIOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH B
npodeccrnoHambHOI
JIeSITeTHHOCTH.

Bnanenne oCHOBHBEIMU
3aKOHAMH
eCTeCTBeHHOHay‘-IHBIX
JOUCHUIIJIINH N
COBPEMEHHBIX
nH(OPMAITUOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B
npodeCCHOHATBHON
JIEATENHHOCTH.




IIK-23 — cnoco6nocmubio npumeHsams CUCHEMHBLI NOOX00 U MAMEMAMUYECKUEe MeMOoObl 8 hOpMANUZAYUN PeuleHUs
NPUKIAOHBIX 3a0aY.

JTan (YpoBeHb)

HJ'IaHI/IpyeMbIe PE3yabTaThl

Kputepnu onennBanus pe3yJibTATOB 00y4eHHUs

OCBOCHUA o0y4yeHHA
KoMIleTeHIMHU | (TIOKa3aTeNnu TOCTIKEHUS
3a/JaHHOT'O YPOBHSI OCBOEHUS
KOMITETEHITHI) yI[OBJIeTi(();II:II:eHI)HO») 3 («Y 1OBIETBOPUTEITHHOY) 4 («Xoporioy) 5 («OTauaHO»)
[lepBbIit oran 3HaTh: OCHOBHBIE OTtcyTcTBHE 3HAHUI Henonusie npeacrasnenus | ChopmupoBanubie, Ho | CHopMHUpPOBaHHBIC
(YpOBEHB) NPHHIMIE CHCTEMHOTO uiu hparMeHTapHbIC 00 OCHOBHBIX cojiepKalime CHUCTEMaTUYECKHE

MOJIX0/1a B
dhopmanu3anuy pemeHus
MPUKJIAJAHBIX 33/1a4;
OCHOBHBIC TIPUHIIHITHI
MaTeMaTHYECKHX METOI0B
B (hopMaM3aIiiy perieHus
MPHKIIAIHBIX 3a]1a4;
OCHOBHBIE€ METOJIBI U
CrocoObl MPUMEHEHUS
CHCTEMHOTO MOJXO0/1a U
MaTEeMaTUYECKHUX
METO/JIOB B
(hopmanu3anuu pereHus
MPUKJIATHBIX 3a]1a4.

MpezicTaBiIeHUusT 00
OCHOBHBIX
MIPUHITAIIAX
CUCTEMHOT'0 MOJIX01a
B hopManu3anmu
pelieHus
MIPUKJIAaIHBIX 3a7a4;
OCHOBHBIX TPHUHIIAIIAX
MaTeMaTHIECKHX
METO/IOB B
hopmanm3arum
PeIICHNS IPUKITATHBIX
3a/1a4; OCHOBHBIX
METOJIaX U crocobax
NPUMEHEHUS CUCTe-
MHOTO MOJX0/1a U
MaTeMaTHYECKUX
METOJIOB B
dhopmanuzanuu
perieHus
MPUKIIATHBIX 33/1a4.

MIPUHITATIAX CUCTEMHOTO
mojxoja B
dbopmanuzanun
pelLIeHUs PUKIIATHBIX
3aJla4, OCHOBHBIX
NPUHIIUTAX
MaTeMaTHYECKUX METOIOB
B (hopMajM3aIy PeIICHHs
NPUKJIAJIHBIX 337134
OCHOBHBIX METOJIaX 1
crioco0ax mMpUMeHEHUs
CHUCTEMHOTO MOJIX0a 1
MaTeMaTUYECKUX
METOJIOB B
dbopmanmu3anuu
pelIeHUs TPUKIIATHBIX
3ajad.

OTJENbHBIE TPOOEITHI
MIpeaCTaBIeHUsT 00
OCHOBHBIX
MIPUHLUIIAX
CHUCTEMHOTI0 MOAX0Aa
B (popmanmzanuu
penieHus
NPUKJIAAHBIX 3a/]a4;
OCHOBHBIX TIPHHIIUINAX
MaTeMaTHYECKHX
METO/I0B B
(hopMamu3anum
pEILICHUSI IPUKJIIATHBIX
3aj1a4; OCHOBHBIX
METOJIaX U Crocobax
MIPUMEHEHUS CUCTE-
MHOTO MOAX0/a U
MaTeMaTUYECKHX
METOJIOB B
dbopmanuzanuu
peleHus
MPUKJIAAHBIX 3a]a4.

MIpeJCTaBIEHUsT 00
OCHOBHBIX ITPUHIIAIAX
CHCTEMHOTO MOJIX0/1a B
dbopmanuzanuu
pELIECHNS IPUKIIAIHBIX
3aJa4, OCHOBHBIX
NPUHIUIAX
MaTeMaTHYECKUX
METO/IOB B
(hopMaT3aIuy pereHus
NPUKIAIHBIX 33712
OCHOBHBIX METOJIaX U
crocobax mMpUMeHEeHus
CHCTEMHOI0 MOAX0Aa U
MaTeMaTUYECKUX
METOJIOB B
dhopmanu3anuu
peLIeHNs TPUKIIAIHBIX
3a/1a4.




Bropoii sran
(YpoBeHb)

YMern: pa3pabaToIiBaTh
TUTIOBBIC aJITOPUTMBI Ha
OCHOBE CHCTEMHOTO
moaxona u
MaTeMaTHYECKHX METOI0B
B (hopMasM3aiuy perieHus
MIPHUKIIAIHBIX 3a]1aY,
MPOEKTUPOBATH
aJTOPUTMBI PEIIEHUS
MPUKJIAIHBIX 3a]1a49 Ha
OCHOBE CHCTEMHOTO

OTtcyTcTBHE YMEHUN
Wi pparMeHTapHbIe
yMEHUs pa3pabaThiBaTh
TUIIOBBIC aJITOPUTMBI Ha
OCHOBE CHCTEMHOTO
noaxoja u
MaTeMaTHYeCKnuX
METOJIOB B
(dhopmanuzanyu
PpelIeHnsT IPUKITaTHBIX
3ajia4; MPOEKTUPOBATH
aJTOPUTMBI PEIIEHUS

B nenom ycnemsoe, HO He
CHCTEMAaTHYeCKOEe YMEHHE
pa3pabaThIBaTh TUIIOBBIC
AJITOPUTMBI Ha OCHOBE
CHCTEMHOTO MOAX0/a
MaTEMAaTUYCCKUX METOA0B
B (hopMasM3aiuy perieHus
NIPUKIIAIHBIX 33/1a4,;
MIPOEKTUPOBATh
AJTOPUTMBI PELICHUS
MPUKIAIHBIX 33/1a4 HA

B nenom ycnemxoe, HO
coJieprkariee
OTJACIBHBIE TPOOEIBI
yMeHUe pa3pabdaThiBaTh
TUIIOBBIC aJITOPUTMBI Ha
OCHOBE CHCTEMHOTO
MOJX0JIa 1
MaTEMAaTUYCCKUX
METOJIOB B
dhopmanuzanuu
peUICHUs IMPUKITATHBIX
3aJia4; MPOECKTUPOBATH

CdopmupoBanHOE
yMeHHe pa3pabaThiBaTh
TUIIOBBIC AJITOPUTMBI HA
OCHOBE CHCTEMHOT'0
MOAXO0/1a U
MaTEMATHYCCKUX
METOJIOB B
(dhopmanuzanuy perieHus
MIPUKJIAJIHBIX 3a/1a4;
MPOEKTUPOBATh
AITOPUTMBI PELICHUS

MoAX0/a U OCHOBE CHCTEMHOTO MPUKJIAJIHBIX 33139 Ha
MATEMATHICCKIX NPUKJIAHBIX 337134 HA | rogxoa 1 QIITOPUTMBI PEIICHUS | OCHOBE CHCTEMHOTO
METOJIOB B OCHOBE CHCTEMHOTO MATEMATHICCKIAX NPUKIIAIHBIX 3139 MOIX0/a U
bopmanuzanuu 1oaxoaa u METOJIOB B Ha OCHOBC MaTeMaTHYECKUX
pemienus; paspabareiBaTy | MATEMATHICCKHX bopmanuzaym CHCTEMHOTI0 IIOIXO/1A | METOJIOB B
ATTOPUTMBI PELIEHUS METOJIOB B peLICHNS; ¥ MaTeMaTHYECKUX dopManm3anum
THUIIOBBIX 3324 Ha opmanmsarm pa3pabarbIBaTh METOJZIOB B pelIeHHs;
S3BIKAX BBICOKOTO peIICHN, QITOPUTMBI PEIICHHS opmanmsammu pa3pabarbIBaTh
YPOBHSI, C paspabaTbiBaTh TUTIOBBIX 337124 Ha pemeHns, AIITOPUTMBI PEIICHUS
HUCIOJIb30BAHUEM AJITOPUTMBI PCIICHUSA | g3pIKaX BHICOKOT'O paspabarbiBaTh TUIOBBIX 3aJa4 Ha
CHUCTEMHOTO TI0JIX0/Ia TUIIOBBIX 3a/71a1 Ha YPOBHS, C JITOPUTMBI PCIICHUA | g3pIKaxX BHICOKOTO
MaTeMaTHYEeCKHX A3bIKax BBICOKOI'O HCITOJIb30BaHUEM THIIOBBIX 3a/1a1 Ha YpOBHS, C
METOIOB. YPOBH4, € CUCTEMHOTrO noaxoaa u | A3bIKaxX BRICOKOIO HCI0JIb30BaHUEM

HCIOJB30BAHUEM MaTeMaTHYECKUX YPOBH, C CUCTEMHOTO IMOAX0/1a U

CHUCTEMHOTO HOJIX0JA | MeTOOB. UCIIO0JIb30BaHUEM MATEMATHIECKIX

U MaTEMaTHYCCKHUX CUCTCMHOI'0 NIOAX0AA | METOMOB.

METO/IOB. U MaTeMaTHYECKUX

METOIOB.
Tperuii otan | Baagers npakrudeckumu | OTCYTCTBUE BlIaIcHUS B nenom ycnemnoe, Ho He | B nenom ycnemHoe, Ho | YcCIEMHOE BiIaJeHHUE
(ypOBeHB) HaBbIKaMH ITPUMCHCHU S HIIN q)parMeHTapHoe CUCTEMATHUYECCKOC coacpikaliee HaBbIKaMH IIPUMCHCHU A

CUCTEMHOI'O Ioaxoga u

MAaTEMATHYCCKUX MCTO/I0B B

(hopmanm3anuy pereHus
MPUKIIAIHBIX 3a]a4;
00J1a1aTh OIBITOM

BJIaJCHUC HAaBbIKAMH
MNPUMCHCHUA
CUCTEMHOI'O 1oaxoaga u
MAaTEMATHYCCKUX
MCTOZ OB B

BJIaJICHUE HaBBIKAMHU
IPUMEHEHHS CUCTEMHOTO
noaxofa u
MaTeMaTHYeCKUX METO/IOB
B (hopManu3anuy peneHus

OTACIIBHBIC HpO6€J'IBI
BJIAJJCHHUEC HaBbIKaMU
MIPUMCHCHU L
CHUCTCEMHOI'O 1moaxoaa u
MAaTEMAaTHYCCKUX

CHCTEMHOTO IT0X0/1a 1
MaTeMaTHYECKUX
METO/IOB B
(bopManM3auny pereHus
MPUKIIAIHBIX 33]a4Y;
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NPpUMCHCHUA OCHOBHBIX
METOA0B CUCTEMHOI'O

(hopmanuzanyu
peLIeHNs TPUKIAHBIX

nmoaxonaa U MaTeMaTHUYCCKUX | 3a7a4; OTCYTCTBHUE

METOJIOB B (popMamu3aimu
peliCHu MPUKIIaJHBIX
3ajay.

OIbITa MPUMCHCHHU A
OCHOBHBIX MCTOA0B
CHCTEMHOTO0 ITOX0/1a
MATEMATUYCCKUX
METOJIOB B
(dhopmanuzanyu
PEeUICHUA MTPUKIIAIHBIX
3aja4.

MPUKIATHBIX 33/1aY;
o0JialaHue MajIbIM
OITBITOM TIPHUMEH CHHSI
OCHOBHBIX METOIOB
CHCTEMHOTO ITOIX0/1a
MaTeMaTHYECKUX METOIOB
B (hopMasM3aiuy perieHus
MPUKIaTHBIX 33724,

METOJIOB B
dhopmanuzanuu
peUICHHU IMPUKIIAAHBIX
3a7a4; HeOONBIIION
OIIBIT ITPUMCHCHU A
OCHOBHBIX METOJ0B
CHCTEMHOTO MOX0/1a 1
MAaTEMATHUYCCKUX
METOJIOB B
dhopmanuzanuu
peUICHUs IMPUKITATHBIX
3aja4.

o0JtalaHue OMBITOM
IMIPUMCHCEHUA OCHOBHLIX
METOJIOB CHCTEMHOTO
MOJX0/Ia U
MaTEMATHYCCKUX
METOJIOB B
(dhopmanu3aiuy perieHus
MMPUKIIAJIHBIX 3a1a4.

[Tokazarenu chopMHUPOBAHHOCTH KOMITETEHIINHU
Kputepusmu oueHuBaHusl SABIAIOTCS Oallibl, KOTOPbIE BBICTABIAIOTCA MpENOJaBaTeNeM 3a BUABI JESATENbHOCTH (OICHOYHbBIE
CpeICcTBa) MO WTOTaM HU3ydeHUss MoAyned (pa3fenoB IUCHMILINHBI), MEPEUUCICHHBIX B PEUTHUHT-TUIAHE AUCUMIUTUHBL (07151 IK3AMEHA:
TEeKYIIUHA KOHTPOJIb — MakcUMyM 40 0ayuioB; pyOeKHBIM KOHTPOJIb — MakcuMyM 30 0ayuioB, MOOMpUTEIbHBIE 6a/Thl — MakcuMyM 10.
[IkaJyibl OLIEHUBAHUSL:
OK3aMEeHBI:
oTyiaHO — oT 80 10 110 GannoB (Bkitouas 10 moompuTeabHbIX OAJIIIOB),
xopoio — ot 60 1o 79 6amios,
YIOBJIETBOPUTENBHO — OT 45 110 59 Gainos,
HEY/IOBJICTBOPUTEILHO — MeHee 45 6aioB.
3ayeTsl:
3aureHo — oT 60 1o 110 6amoB (BkiItodas 10 moompUuTenbHbIX 0aIoB),
He 3a4yTeHo — oT 0 10 59 OayuIoB.

4.2. TunoBbie KOHTPOJIbHBIC 3aJaHUSI WJIM HHbIC MATEPHAJIbI, HCOOXOAUMBIE /15l OLCHKH 3HAHMI, YMEHHI, HABBIKOB U ONbITA
AeATEeJbHOCTH, XapAKTePHU3YIOIMX 3Tanbl (opMUPOBaHHS KOMIIETEHIMI B IIpoLecce 0CBOeHUsI 00pa30BaTeIbHON NMPOrpaMMbl.
MeToauyeckne MaTepuaJibl, ONpele/saIoIue Npoueayps!l OeHUBAHUA 3HAHUNH, YMEHH, HABLIKOB H ONBbITA AeATEIbLHOCTH,
XapaKTepu3yMX 3Tanbl GopMHUPOBAHUA KOMIIETEHIUI
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Drarbl Pesynbrarel 00y4deHMs Komnerenus OnieHOYHbBIE
OCBOECHUS Cpe/icTBa
1-i sTan 1. 3HaTh OCHOBHBIE 3aKOHBI OIIK-3 — crmocoOHOCTEIO nabopamopHble
€CTECTBEHHOHAYYHBIX JUCLUIUINH U HMCII0Jb30BaTh OCHOBHBIC 3aKOHBI pabomul,; PI'P;
SHaHus COBpEMEHHbBIE HH(DOPMAIMOHHO- €CTECTBEHHOHAYYHBIX JUCIHUIUIMH U oKRsamen
KOMMYHUKAITMOHHBIE TEXHOJIOTHH. COBpeMEHHbIE HHGOPMAITMOHHO-
KOMMYHUKAIITMOHHBIE TEXHOJIOTHH B
poeCCUOHABHOM e TETLHOCTH
2. 3HaTh OCHOBHBIC PUHITUIIBI CHCTEMHOTO IMK-23 — crmocoOHOCTHIO TPUMEHSTh nabopamopHbie
moxo/a B (hopMalii3aIiiy PeIICHUS CHUCTEMHBLIN ITOIX0 U MaTEMaTHUECKHE pabomuwl,; PI'P;
NPHKIIAHBIX 33714, METO/IbI B (POPMAU3ALMH PELIEHHUS oKzamen
MPUKIIAIHBIX 337129
3. 3HATh: OCHOBHBIC ITPUHIIHITHI IMK-23 — crmocoOHOCTHIO PUMEHSTh 1abopamopHule
MaTeMaTHYEeCKUX METOJIOB B (hopMaTH3aIiuu CUCTEMHBIN IOIX0 U MaTeMaTHUYECKHE pabomvi, PI'P;
PEIIEHUS NPUKIaIHBIX 3a71a4. MeTOBI B (JOPMAIH3alNK PEIICHHS IK3amen
MPUKIATHBIX 331324
4. 3HaTh OCHOBHBIE METOIBI M CTIOCOOBI IIK-23 — cmocoOHOCTHIO TPUMEHSTh 1abopamopHule
NPUMEHEHUS CUCTEMHOTIO MOAX0Aa U CUCTEMHBIN OIX0 U MaTeMaTHYECKHUE pabomol, PI'P;
MaTeMaTHYECKHX METOJI0B B (hopMaIn3aIuu METO/IbI B (GOpMaU3aIiy PeLIeHuUs IKRsamen
pelIeHUs MPUKIAIHBIX 3a/ay. MPUKIATHBIX 33124
2-i1 oTan 1.YMeTh NpUMEHATH B MPO(HeCcCHOHATBLHOM OIIK-3 — crocoOHOCThIO 1abopamopHule
JESTETHHOCTH COBPEMEHHBIC HH(POPMAITMOHHO- HCII0JIb30BAaTh OCHOBHBIE 3aKOHBI pabomui,; PI'P;
YMenus 9K3aMeH

KOMMYHUKAIITMOHHBIC TEXHOJIOT'NH.

€CTECTBEHHOHAYYHBIX TUCIUIUIMH U
COBPEMEHHbIE HH()OPMALIMOHHO-
KOMMYHHKAIIHOHHbIE TEXHOJIOTUU B
npodeccuoHanbHOM NesTENbHOCTH

2. YMeTb pa3pabaThIBaTh THIIOBBIE AJITOPUTMBI
Ha OCHOBE CUCTEMHOTO MOJAX0a U
MaTeMaTH4YEeCKUX METOJIOB B (hopManuzanuu
peleHus MPUKIJIAAHBIX 33/1a4.

ITK-23 — crnocoOHOCThIO TPUMEHSThH
CHUCTEMHBIN MOJX0J1 1 MaTeMaTU4YeCKHe
METO/Ibl B (pOpMaIu3aliy pereHus
NPUKIIAJIHBIX 337124

nabopamopHvle
pabomuwi; PI'P;
9K3AMEH
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3. YMeTb npOeKTHPOBATH AITOPUTMBI PEIICHUS
MPUKJIAJHBIX 3a/1a4 HA OCHOBE CHCTEMHOTO
Imoaxoaa U MareMaTN4YCCKUuX METO10B B
(dhopManu3anuu pericHus.

IK-23 — crocoOHOCTHIO TPUMEHSITH
CHCTEMHBIH TIOJXO0J] U MaTEMAaTHUECKHE
METO/Ibl B (POPMANIU3AIMH PEIICHHS
NPUKITAIHBIX 33124

nabopamopHobie
pabomuwi; PI'P;
9K3aMeH

4. Ymersb pa3paOaThiBaTh aITOPUTMBI PEIICHUS

IK-23 — criocoOHOCTHIO TPUMEHSITH

nabopamopHbie

THIIOBBIX 3a/a4 Ha sI3bIKaX BBICOKOI'O YPOBHH, C CHUCTEMHLIN ITOAX0J U MaTEMaTHUECKHE pabomul,; PI'P;
UCIIOJIB30BAaHUEM CHCTEMHOTO MOIX0/a U METO/IBI B (POPMATM3ALMH PEIIEHUS IK3amen
MaTeMaTUYECKUX METOIOB. IPHMKJIAJHBIX 331249

3-1i aTam 1. BnageTb METOJIMKON HCIIOIH30BAHUS OIIK-3 — crmocoOHOCTEIO 9K3aMeH
OCHOBHBIX 3aKOHOB €CTE€CTBEHHOHAYYHBIX YICTIOJIB30BaTh OCHOBHBIE 3aKOHEI

Brazners JIUCIUIUINH ¥ COBPEMEHHBIX HH(GOPMAIMOHHO- | €CTECTBEHHOHAYYHBIX JTUCIIMIUIHH 1

HaBBIKAMHU

KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
npohecCHOHANTBHOU JIEATETLHOCTH.

COBPEMEHHbIE HH()OPMAIIMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTUU B
npodeccnoHaNbHOM e TEIbHOCTH

2. Baanern IMPAaKTUYICCKUMHU HaBbIKaMU
IPUMCHCHUA CUCTEMHOI'O Ioaxoaa u
MaTeMaTH4YCCKUX MCTOJ0B B Q)opManmauI/m
PEIICHHU ITPUKIIAJHBIX 3a1a4.

IIK-23 — crmocoOHOCTHIO TPUMEHSTh
CHCTEMHBIN TIOJIXO]T 1 MaTeMaTHIECKHE
METOIbI B (pOpPMaTH3AIMN PEIICHUS
NPUKIIAIHBIX 337129

1abopamopHule
pabomui; PI'P;
9K3aAMEH

3. OﬁHaHaTb OIIBITOM ITPUMCHCHHUA OCHOBHBIX
METOAOB CUCTEMHOI'O ITOAX0Aa U
MaTCMaTHYCCKHUX MCTOA0B B (bOpMaJ'II/ISaHI/II/I
PCUICHHA IPUKIIAAHBIX 3aJ1a4.

IIK-23 — crnmocoOHOCTHIO TPUMEHSTh
CHCTEMHBIN TIOJIXO]T 1 MaTeMaTUICCKHE
METO/Ibl B pOpPMaTH3aIMU PEIICHUS
NPUKJIAIHBIX 3a/1a4

1abopamopHule
pabomol,; PI'P
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20.

4.3.  Peumunz-nnan Oucyuniunbl

PeiituHr—T171aH AUCHUILIMHBI IIPEACTABJICH B IPUJIOKCHHUU 2.

JK3aMeHaAllOHHbIe OMJIeThI
CtpykTypa 5K3aMEHaIIOHHOIO OMUJIETa: COCTOUT M3 OJHOTO BOIIPOCA TEOPETUYECKOIO XapaKTepa.
[IpumepHbIe BONPOCHI JUIsl 3K3aMeHa!

HenpepriBHble  (yHKIIMOHANBI B 0OaHaxoBbIX mpocTpaHcTBax. (OOoOuieHHas  Teopema
Beiiepmrpacca 1.

OyHKIIMOHANBI TOJYHETPEPhIBHBIE CHU3Y M CBepXy. KpuTepuil mosyHEHpepbIBHOCTH CHU3Y
(GyHKIIMOHANA.

O606mmenHas Teopema Beiiepitpacca 2.

OyHKIMOHANB! CJ1ad0 HENpepbhiBHbIE M c1ab0 MOJyHENpephlBHbIE CHU3Y U cBepxy. Kpurepuii
caboi moTyHENPEePhIBHOCTH (DYHKITMOHATIA CHU3Y.

O6o0menHas Teopema Beliepmrpacca 3.

Teopema banaxa-Caxkca u ee 0600menue (Masyp).

Teopemsl: a) 0 cmaboii 3aMKHYTOCTH MHOKECTBAa B THJIBOEPTOBOM MPOCTpAHCTBE; 0) 0 cimaboi
MOJIYHETIDEPBIBHOCTH  CHM3Y HOPMBI B THJILOEpPTOBOM MPOCTPAaHCTBE, B) O ciaboit
MOJIYHETIPEPBIBHOCTH ~ CHU3Y  BBITYKIOTO  (YHKIHOHATAa B  pedICKCHBHOM  OaHaXxOBOM
MIPOCTPAHCTBE.

O6o06menHas Teopema Beliepmrpacca 4.

Hudbdepenuupyemocts ¢yHKIMOHANOB B cMmbiciie @peme. ['paguent dyHkmumonana. Kmaccs
¢ynxrmonanos CP(U), p=1,2, Ct1(U). Ipumepsr.

dopmyiel KOHEUHBIX MpHUpatieHuii uis pyaknuonanos J(u) € CP(U), p=1,2.

Jlemma 06 onenke aisa ¢ynkuuonanos J(u) € CH1(U), p=1,2

BrImykiible MHOXKECTBA M BBIMYKIIbIE (YHKIIMOHAIBI; TpUMEpbl. KpuTepuii BHITYKIOCTH TIAJKHX
(hYyHKIIMOHATIOB

Kpurtepuii BEITYKIOCTH TIAAKUX (GYHKIIMOHATIOB. [Ipumepsi.

KpuTepuii BeIMyKI0CTH IIaakux GyHkimonanos J(U)€ C3(u). Ipumepsl.

DKCTpeMalbHbIC CBOWCTBA BBINYKIBIX (YHKIIMOHAIOB. Teopema O TOYKAaX JIOKAIBHOTO |
a0COJIFOTHOTO MUHMMYMa BBIITYKJIOTO (DyHKIIMOHATIA.

Kpurepuii ontumansaocty gynkuuonanos J(u)€ C(u), U<B. IIpumepsr.

CuibHO BbIYKJIBbIE (QYHKIHMOHANBI. [IpuMepbl. KpuTepun CHIIBHOWM BBIMYKJIOCTH (DYHKIIMOHAJIOB
J(u)€ CY(u), U<H. IIpumepsL.

Kputepuii cunbHol Bhimyknocty Gynkuuonanos J(U)€ C?(U). IIpumepsi.

DKcTpeMallbHbIC CBOWCTBA CHIIBHO BBIMYKJIBIX (PYHKIIMOHAJIOB. Teopema O MOCTHKEHUH HIDKHEH
rpaHd ¥ CXOJUMOCTH MHHHUMHU3UPYIOIIEH  TOCJICIOBATECIBHOCTH  CHJIBHO  BBITYKJIIOTO
MOJIyHEPEPbIBHOTO CHU3Y QyHKIMOHATa. KOppeKTHOCTD 3a1auu.

JluneiiHoe HOpMHUpoBaHHOe mpocTpaHcTBO. Kiacest ¢ynkumii C'[a,b], n=0,1,2; paccrosHue
Iy1(X)-y2(x)//c"n=0,1,2 mexay dyakumsmu (kpuBbimu) Yi(X), Y2(X) B mpoctpanctee C"[a,b].
ITousitie 0 €&- OKpecTHOCTH N-ro mopsaka kpusoil Y(x) € C"[a,b], n=0,1,2. I'eomerpuueckuii
cMbIci Onusoctu QyHKIMA B cmbiciae HopMbl npoctpanctBa C uC", n=0,1,2. dyHKunoOHAIHI,
JUHEWHbIE  (QYHKIIMOHANIBI,  OTpaHWYCHHbIC  (QyHKIHMOHAIBL.  JIOKadbHBIE  3KCTPEMYMBI
¢ynkumonanoB. CuibHble M cialble JIOKaJbHbIE 3KCTPEMyMbl (YHKIMOHAJIOB, HPUMEpBHIL.
HemnpepsiHbie dhyHKIMOHANBL. HenpepoiBable GpyHKIHOHANEL B pocTpaHcTBe C", npumepsi.
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21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

Bapuanus ¢ynkuuonana (nsa onpenencnusi) [IpocTeiimas 3amaua BapualiliOHHOTO UCUUCIICHUS C
3aKperUIeHHBIMU KOHIIaMH, Bapuauus (pyHKIMOHana B 3TOH 3amade. Teopema O HEOOXOIMMOM
YCJIOBHMH CYIIECTBOBAHMS CIa0Or0 IKCTpeMyMma (PyHKIMOHANA, ypaBHEHHE OJilyiepa, sKCTpeMain
3a/1a4H.

[lonstne mpocreiiiell 3agaydl BapUAIOHHOTO WCYUCICHUS: (YHKIMOHAT 3aBUCSIIUA OT
HeckobkuX QyHKIUH. Teopema 0 HEOOX0IMMOM YCIIOBUU CITA00T0 dKCTpeMyMa (yHKITHOHATIA.
[lonsiTe mpocTeiimiell 3agayll BapUAIMOHHOTO WCYUCIEHUS: (QYHKIHOHAT 3aBHCAIIUA OT
MPOU3BOJIHBIX BBICIIMX MOPSAKOB. TeopeMa O HEOOXOIMMOM YCIOBHH CIabOTo SKCTpeMyma
¢byHKIMOHATA.

Bapuannonnas 3amaya ¢ moaBuKHBIMU Tpanuiiamu (koHuamu). [pocreiimas 3agada. Teopema o
HE00X0IMMOM YCJIOBHH CIIA00TO 3KCTpeMyMa (yHKIIMOHANA. Y CIIOBUE TPAHCBEPCATHHOCTH.
YacTHbIM cilydyaeM BapHallMOHHOW 3a/aud C MOJBMKHBIMU T'paHUIIAMM SIBJISIETCS 3ajladya, KOorjaa
KOHI[BI JIOMYCTUMBIX KPHBBIX JIS)KAT Ha MPSAMBIX X=Xo U X=X1 , HO Y(Xo) u Y(X1) He 3amaHbl, T.C.
IpaHUYHBIE YCIOBHS MPU X=Xo U X=X1 OTCYTCTBYIOT, 3TO O3HA4aeT, YTO IPaHUYHbIE TOUYKU (Xo,
y(X0)) 1 (X1, Y(X1)) kpuBO# Y(X) MOTYT mepeMenarhCsi M0 BEPTHKAIBHBIM MPSMBIM X=Xo U X=X1
(BO3MOJKEH BapHaHT, KOT/Ia OJIMH M3 KOHIIOB 3aKpEIUIEH, a Ipyroi mepemMernaercs no npsimoi). B
9TOM YaCTHOM CJy4ae BMECTO YCJIOBHI TPaHCBEPCAJIbHOCTH 3alMChIBAIOTCS, TaK Ha3blBaeMbIE,
€CTECTBEHHbIE TIpaHWYHbIE YyCIOBUS (Kakue, BBIIMCATh OTH YycioBus). Takylo 3amady
BApUAIIMOHHOTO HCYMCICHHUS HA3bIBAlOT TakXKe 3ajJadyell BapUAIMOHHOTO HCYMCIEHHUS 0e3
OTpaHMYCHUH B Ki1acce HempepbiBHO-AHMdepeHnpyeMbix QyHKImA Y(X), HE yIOBICTBOPSIOIINX
KakuM JH0O TpPaHUYHBIM YCIOBHSAM TpH X=Xo W X=X1. Ecmu ke o¢yHkmus Y(X) g0mKHA
YIOBICTBOPSATH JIMIIb OJHOMY T'PAaHUYHOMY YCIIOBHIO, Hampumep Y(Xo)= Xo, TO TaKyw 3amady
Ha3BIBAIOT 33Ja4eil CO CBOOOHBIM KOHIIOM (X=X1), HO JOMYCKAIOIYy0 cladblii s3xkcTpemMyM J(Y) B
kiacce dynknuit Y(x) € C?[a,b] ynosuerBopsromux Takxke ycinoBuio Y(Xo)= Xo. CopMmymupyiite
COOTBETCTBYIOIIME TEOPEMBbI O HEOOXOIMMBIX YCIOBHSIX cIaboro skcTpeMyma (yHKIMOHANIa B
PacCMOTPEHHBIX CIIyYasiX.

3ajaua BapUAIMOHHOTO HWCYHCICHHs Oe3 orpanmueHuid ¢ (yHkiuoHaaoMm boisbma. Teopema o
HEOOXOMMOM YCJIOBUH C1a00TO IKCTPEMyMa.

BapuanuoHnHbie 3agaud Ha YCJIOBHBIA SKCTPEMYM. 3aJayd C KOHEUHBIMH CBSI3SIMU. 3ajada
Jlarpanmka. HeoO6xoaumplie ycimoBust ciiaboro akcTpemyma. Mero MHokuTtenei Jlarpamxka.
Bapuanuonssie 3amauu Ha YCIOBHBIA 3KCTpeMyM. 3ajgaud ¢ AUQQepeHIUaNIbHbIMU CBS3SMHU.
3amaua Jlarpanxka. Heob6xoaumeie ycimoBus cinaboro skcrpemyma. Meton MHOkuUTENeH Jlarpanka.
Bapuaunonsble 3amaud Ha YCIOBHBIM 3kcTpeMyMm. HM3onmepumerpuueckass 3agada. 3azaya
Jlarpanmka. HeoO6xoaumplie ycimoBust ciiaboro akcTpemyma. Meron MHokuTtenei Jlarpamxka.

3aiaya BapHallMOHHOTO MCYMUCIICHUS C MOABIKHBIMHM KOHIIAMH. 3a/iaya 00 OThICKAHUM MHUHUMYMa
GbyHKIMOHAA [TPU YCIIOBHMH, YTO OJMH KOHEIl KpuBO#t Y(X) dhukcupoBan: Y(X)= Yo, @ BTOPOIl JCIKHUT
Ha 3a7aHHOW riaakod kpuBodl Y=(¢(X). Ilpu >TOM BepxHHUH TMpeaea HHTETPUPOBAHUS B
dbyukimonane J(y) He GUKCHPOBaH.

[TocTanoBka 3amaud ONTHMAJIBHOTO YIPABJICHUS C 3aKpeIUieHHbIMU KoHIlamu. HeoOxoaumbie
yciioBus 3kcTpemyMa - [Ipunnun makcumyma Ilontpsiruna. Mmroctpanysi npuHLIKAIIA MAKCUMYyMA.
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O0paser PK3aMEHAIMOHHOTO OuIIeTa:

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUYPEXKJIEHUE BBICIHEI'O OBPA3OBAHUA
«BAIIKUPCKHUI T'OCYJIAPCTBEHHbIA YHUBEPCUTET»
®AKYJIbTET MATEMATUKHU U UHO®OPMAILIMOHHBIX TEXHOJIOTI UiA
KA®EJIPA UHOOPMAIMOHHBIX TEXHOJIOTMI U KOMIIBIOTEPHOM MATEMATHKH

IK3aMeHANMOHHBIN Onaer Nel
no Kypcy «UncjeHHble MeTOAbI PellleHUsI IKCTPEMAJIbHBIX 3a1a4»

(2018-2019 y.r.)

1. Meroa yCIIOBHOTO TrpajW€HTa MHHUMM3alMM (yHKIMOHANOB Ha MHOXecTBax U wu3

TUIHLOEPTOBBIX MPOCTPAHCTB H 1 €ro pa3iuyHbie BApUAHTHI.

IpenonaBarens Manamosa A.P. / /

W.o. 3aB. kadenpoit bonorHos A.M. / /

ITepeBo onerku u3 100-0ayIbHOM B 4eTHIPEXO0ATUTBHYIO TIPOU3BOTUTCS CICAYIONIIM 00pa3oM:
- otimyHO — oT 80 1m0 110 GamtoB (Birovas 10 MOOIIPHUTENBHBIX 0aIOB);
- xopoio — ot 60 1o 79 6aynos;
- YIOBJIETBOPHUTEIBHO — OT 45 10 59 Gamios;
- HEYJIOBJIETBOPUTEILHO — MeHee 45 06alioB.

Kputepun ouenku (B 6aj1ax):

- 25-30 6a1710B BBICTABIIACTCS CTYJCHTY, €CJIM CTYJIEHT Jajl MOJIHbIC, Pa3BEPHYThIE OTBETHl HA
BCE TEOPETHUYECKUE BOMPOCHI OMIIETa, MPOJEMOHCTPUPOBAJ 3HAHUE (DYHKIIMOHATBHBIX BO3MOXKHOCTEH,
TEPMUHOJIOTHH, OCHOBHBIX 3JIeMeHTOB. CTyleHT 0e3 3aTpyIHEHH OTBETHJI Ha BCE JOIOJIHUTEIbHBIC
BOTIPOCHI.

- 17-24 6anJ0B BBICTABJISCTCS CTYICHTY, €CIU CTYICHT PAaCKPbLI B OCHOBHOM TEOPETHUYECKHE
BOIIPOCHI, OJIHAKO JOMYIIEHbI HETOYHOCTH B OIPE/ICICHUU OCHOBHBIX MOHsTHH. [Ipu oTBere Ha
JOTIOJTHUTEIIHHBIE BOIIPOCHI IOMYIIECHBI HEOOJIBIINE HETOYHOCTH.

- 10-16 OamnoB BBICTABISETCS CTYIEHTY, €CIM IIPH OTBETE HAa TEOPETUYECKHUE BOIPOCHI
CTYICHTOM JIOIYIIICHO HECKOJILKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAaHMH OCHOBHBIX MOHATHIA. Jloruka
U TOJTHOTA OTBETA CTPAJAIOT 3aMETHBIMU U3bSHAMU. 3aMETHBI TPOOEIbl B 3HAHUHU OCHOBHBIX METO/IOB.
Teopernyecknue BOMPOCH B IEIOM U3JI0KEHBI JOCTATOYHO, HO C MPOIMyCKaMu Marepuana. MmMerorcs
MPUHIUIHATIBHBIC OIIMOKH B JIOTHKE MMOCTPOCHUS OTBETA Ha BOIIPOC.

- 1-10 6anaoB BBICTABISACTCS CTYICHTY, €CJIM OTBET HAa TEOPETHYECKUE BOIPOCHI
CBHUJICTEIILCTBYET O HEMOHMMAaHWU W KpailHEe HEMOJHOM 3HAHWU OCHOBHBIX IMOHSATHH W METOJIOB.
CTyneHT He CMOT OTBETUTh HH Ha OJIMH JIOTIOJHUTENBHBIN BOIPOC.
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Oopaszey nabopamopnoii padomul:

JladopaTopuas paoora Ne ...

Ilpocmernimasn 3a0aua 6apuayuoHHO20 UCHUCTICHUA C 3AKPenaeHHbIMU Konyamu. Qo60ouenusn
npocmerniuieil 3a0a4u 6apUAYUOHHO20 UCHUCTCHUA: YHKYUOHAT, 3A8UCAUUIL OM NPOU3BOOHBIX
6bICUIUX NOPAOKOS, (PYHKYUOHAT 3A8UCAUUL OM HECKONbKUX (QyHKyuil. Bapuayuonnasn 3adaua c
ROOGUIHCHBIMU ZPAHUNAMU (KOHUAMU).

1. Haiitu sxkcrpemans pynkuuonana J (yi, y2) = fOE ( v+ Yyl + 2y1y2) dx ; y1(0) = y2(0) = 0, y1(n/2)
1,y> (n/2) =-1.

2. Haiitu sxctpemans GyHKinonana J(y)= foxl V1 +y2dx; y(0) =0; y(x1) =1.

Onucanue METOAUKH OlleHuBaHus 1a0/paboTsl Nel:

Kpurtepun ouenku (B 0as1ax):
- 100a1510B BBICTABISETCS CTYAEHTY, €CJIU MPAaKTUYECKash 4acTh pabOThI BBHIOJHEHA MOJHOCTHIO

0e3 HETOYHOCTEH U OIMHMOOK;

- 70annoB BBICTABISAETCS CTYACHTY, €CIM MpPHU BBINOJIHEHUU MPAKTUYECKOW YacTh paboThl
JOTYIIIEHBI HECYIIECTBEHHBIE ONTMOKH; MUJIM BBIMIOJIHEHO TOJHKO OCHOBHOE 3a7aHue, HO 0e3 OmuOoK u
HETOYHOCTEH;

- 30ama BBICTABISIETCS CTYAEHTY, €CIM MpPH DPEIICHUWU 3a/laHusl JOMYIEHBbl CYIIECTBEHHbBIE
OMOKU, M OOHAapy)KUBAaeTCs OTCYTCTBHE HAaBBIKOB IPHUMEHEHHUS TEOPETUUYECKHX 3HAHUU TIpu
BBITIOJIHEHUH MPAKTUYECKUX 3aJaHUI.

Onrcanne METOIMKH OIleHUBaHM 1a0/paboThl Ne2:

Kpurepun ouenku (B 0a/u1ax):
- 300a1510B BBICTABISETCS CTYJACHTY, €CIIU IMPAaKTHUYECKask 4acTh PaOOTHI BBHITOJIHEHA MOJTHOCTHIO

0e3 HETOYHOCTEH U OIIHOO0K;

- 200am10B BBICTABISACTCS CTYJICHTY, ©CJIH TPHU BBITIOJHCHHH IPAKTUYECKOW 4YacTh PabOTHI
JIOTIYILIEHbI HECYIIECTBEHHbIE OLTUOKH; UM BBIMOJIHEHO TOJILKO OCHOBHOE 33aJaHue, HO 0e3 OmHOOoK U
HETOYHOCTEH;

- 5 0amioB BBICTABISAETCS CTYACHTY, €CJIK IIpU PCIICHUHN 3adaHHA HOMYIICHBI CYHICCTBCHHBLIC
OI_HI/I6KI/I, u 06Hapy>KI/IBaeTC$I OTCYTCTBHUC HABBIKOB IPHUMCHCHUS TCOPCTUUCCKUX 3HaHHI IIpu
BBIIIOJIHCHUHU ITPAKTHYCCKHUX 3aJaHuM.
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Tembl 3cce
(pedepaToB, 10KI2/10B, COOOLLIEHNI)
1o aucuuiuinie Yucnennvie memoowvt peuwienus IKCMpPeMaaIbHbIX 3a40ay
0J151 AyOUmopHou padomal

Teuwt peqbepamoe.‘

1. Ilpocreiimias 3ajadya BapUALlMOHHOTO WCYMCIIEHUS C 3aKpPEIUIEHHBIMM KOHLIAMH, Bapualus
¢dbyHknmoHama B O9TOM 3amade. TeopeMa O HEOOXOAWMOM YCIOBHHM CYIIECTBOBAHHSA ciIaboTro
SKCTpeMyMa (QYHKIIMOHAA, ypaBHEHUE Diliepa, SKCTpeMat 3aauu.

2. IlonsiTve mpocTeimedl 3ajayn BapUAIlIOHHOTO HWCYMCICHUS: (DYHKIMOHAN 3aBUCALIIMNA OT
HeckobKkuX QyHKIMH. Teopema 0 HEOOXO0IMMOM YCIIOBUH CJIA00TO SKCTpeMyMa (DyHKIIMOHAIA.

3. IlonsiTre mpocTeimeil 3aja4n BapUAIlIOHHOTO HWCYMCIEHUS: (DYHKIMOHAN 3aBHCAIIMNA OT
MIPOM3BOJHBIX BBICHIMX MOpPSAKOB. Teopema O HEOOXOAMMOM YCIOBHM CJIadOro JKCTpeMyma
(GyHKIMOHANA.

4. BapuanuoHHas 3aja4a ¢ MOJABMKHBIMH rpaHuliaMu (koHnamu). [lpocreiimas 3agada. Teopema
0 HEOOXOIMMOM YCIIOBUHU CJ1a00T0 dKCTpeMyMa (hyHKIIMOHAJA. Y CIIOBUE TPAHCBEPCATLHOCTH.

5. 3ajaua BapHAIMOHHOTO MCYHCIICHUs 0e3 orpanuueHuil ¢ ¢pyHkuuonamom bomeia. Teopema o
HE0OX0IMMOM YCIIOBUH CJIa00T0 3KCTpEMyMa.

6. BapmanmoHHble 3a7a4l Ha YCJIOBHBIA IKCTPEMyM. 3aJaud C KOHEYHBIMH CBSI3SIMH. 3aaada
Jlarpanmxka. Heob6xoaumpie ycrmoBust ciaboro axkcTpemyma. Meron MmHokutenei Jlarpamxka.

7. BapuannoHHBIE 3a7aul Ha YCIOBHBIM JKCTpemyM. M3omepumerpudeckas 3amada. 3agada
Jlarpanmxka. HeoO6xoammeie ycimoBusl ciiaboro skcTpemyma. Meto MHOKHTe el Jlarpamka.

8. 3amaya BapHaIlMOHHOTO HWCYWCIICHUS C TIOABIDKHBIMH KOHIIAMH. 3ajaya 00 OTBHICKAaHUH
MUHHUMyMa (DYHKI[MOHAIA MPH YCAOBHMH, YTO OJMH KOHel KpuBou Y(X) ¢ukcupoBan: Y(X)= Yo , a
BTOPO JISKHUT HA 3aJaHHOM Tnaakoi kpuBoi Y=g(X). [Ipu 3TOM BEepXHMIi MpEIeT HHTEIPUPOBAHUS B
byukuonane J(y) He GUKCHPOBaH.

9. IlocraHoBka 3agaud ONTHUMAJIBHOTO  YIpaBJCHHS C  3aKPEIUICHHBIMH  KOHIAMHU.
Heo6xomumele ycnmoBust skctpemyma - [Ipuanun makcumyma [louTpsiruna. Mimoctpanys npuHImna
MaKCUMyMa.

Omnucanue MCTOJHNKH OLICHHUBAHU A ay,HHTOpHOﬁ pa6OTBI:

Yactsp |, Kpurepuu ouenku (B 6ajiax):
- 20 06amioB BBICTABISICTCS CTYACHTY, €CJIM PacKpbiTa CYTh PAacCMaTpUBAEMOTO aclekTa u

IPUYMHA €ro PacCMOTPEHMs; OIMCaHME CYLIECTBYIOIIMX /s JAaHHOTO Aaclekra IpodieM u
Ipe/ularaeMble  IOyTH HX pelleHus; JOKJIaJ HMEeT IPe3eHTalHio; COOJI0eH perylaMeHT Ipu
IIPEICTAaBICHUM [OKJIANa; MPEACTAaBICHUE, a HE YTEHUE MaTepuala; MCIOJIb30BAHbI HOPMATHBHBIC,
MOHOTpa(pUUeCcCKue M NEPUOJUUECKUE MCTOYHUKU JMTEPATYPhl; YETKOCTh AMKIMHU; MPABUIBHOCTh U
CBOEBPEMEHHOCTb OTBETOB Ha BOIIPOCHI; 0(OpMIICHHE JOKJIa/la B COOTBETCTBUH C TPEOOBAHUAMHU clladya
€ro MpernoaaBaTelo;

-10 6annos BbICTABISETCA CTYAEHTY, €CIIM HE BBINOJHEHbI JIIOObIE /IBa U3 BBIIIEYKAa3aHHBIX
YCIIOBHI;

- 5 0ann06 BBHICTABISETCS CTYAEHTY, €CIIM HE BBIOJHEHBI JI0Oble YeThIpe U3 BbIIIECYKAa3aHHBIX
YCIIOBHI;
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Onucanue METOIMKU OLEHUBAHUS ayAUTOPHOI paboThI:

Yacrs |1, Kputepnu onenku (B 6aax):
- 30 GamnoB BBICTABISIETCS CTYACHTY, €CIM PACKphITa CYTh pPacCMaTpUBAEMOI0O AacleKkTa u

IIPUYMHA €r0 PACCMOTPEHUS; OIMCAaHUE CYLIECTBYIOLIUMX JJIs JIAaHHOTO acleKkra »podiaemM u
npeularaeéMble  IMyTH WX pEIIeHHs; JOKJIAJ HWMEET TMPEe3eHTALNI0; COONIOJCH pEerJiaMeHT IpH
IIPEACTABICHUH JOKJIANa; IPEACTABICHHE, a HE YTCHUE MaTepHualla; HCIIOJIb30BAHBI HOPMATHUBHBIC,
MOHOI‘pa(i)I/ILIeCKI/IC U OCPUOJUYCCKHUEC HMCTOYHHKHU JIMTCPATYPbI; UCTKOCTb AWKIWH,; NPABUIBHOCTH U
CBOEBPEMEHHOCTh OTBETOB Ha BOIIPOCHL; 0(OPMIICHHE OKIIAIa B COOTBETCTBUU C TPEOOBAHUSAMH cada
€ro IPENoAaBaTeIO;

-20 6annoé BHICTABISIETCS CTYACHTY, €CIIM HE BBITIOJHEHBI JIIOOBIE JIBa W3 BBIICYKAa3aHHBIX
YCIIOBUH;

- 10 6ann06 BHICTABIAETCS CTYJCHTY, €CJIM HE BBITOJHEHBI JIIOOBIE YETHIPE W3 BBIIICYKAa3aHHBIX
YCIIOBUH;

Yacrs |11, Kputepun ouenku (B 6a1ax):
- 10 GannmoB BBICTABISIETCS CTYIEHTY, €CIHM PAcKpbITa CyTh PAacCMaTPHUBAEMOTO AacIeKTa |

MpUYMHA €ro PacCMOTPEHHs; OIHUCAHHWE CYIIECTBYIOIIUX JJIs JAHHOTO acleKTa mpodiieM U
mpejyiaraeMble  TyTH WX pPEMICHHs; JOKJIaJ HMMEET NPE3CHTAlUI0; COOJI0OIEH pErJiaMeHT TpHu
MPEACTABICHUH JIOKJIa[a; TPEICTaBICHUe, a HE YTEHHWE MaTepuaya; HCIOJIb30BaHbl HOPMATHBHBIC,
MOHOTrpaUUecKue U MEepUOJNYECKUE MCTOUHUKU JUTEPaTyphl; YETKOCTh TUKIUHU; MPaBUIBHOCTh U
CBOEBPEMEHHOCTh OTBETOB Ha BOMPOCHI; 0(hopMIIEHHE TOKIa/la B COOTBETCTBUU C TPEOOBAHUSAMU claya
€ro IperoaaBaTesio;

-5 0annos BBHICTABISETCS CTYAEHTY, €CIIM HE BBIMOJIHEHbI JIOObIE /1Ba U3 BBIIIEyKa3aHHBIX
YCIOBH.

3aganusa piasa PI'P

PI'P coctoutr u3 10 3amanmii. 3amanus 1-3 1o mnpocTedmield 3agadye BapHAIMOHHOTO
HCYHUCIICHUS, U ee 0000mmeHusM. 3aganus 4-5 1Mo BapuallMOHHOW 3aja4e C MOBMKHBIMU T'PAaHHUIIAMH.
3amanue 6 - 3a7aua BapUALMOHHOTO HCYHCIEHUs 0e3 orpaHnyeHuilt ¢ (yHkiuoHamoMm boinbla.
3ajmanus 7- 8§ 1O BapUalMOHHBIM 33JauaM Ha YCIOBHBIM 3KCTPEMYMC KOHEYHBIMU U
mapdepennmanbHbIMA - cBsBsIMHA.  3amanus  9-10 — wu3omepuMerpuueckas 3ajada M 3ajada
BApUAIIMOHHOTO HCYHUCJICHUS C TOJBMIKHBIMH KOHIIAMH M HE(PUKCHPOBAHHBIM BEPXHUM IPEICIOM
WHTETPUPOBAHMUSL.

[Ipumep Bapuanta PI'P Nel:

Haiitu sxcTpemains ¢yHKIIMOHANA B CIETYIOUINX 33/1a4ax:
1 NN
L J(yny2) = fy (712 + y1y2)dx ; y1(0) = y2(0) =0, ya(1) = e, y2 (1) = 1/e.

2. Jyny2) = [," (3" = y5 + 21y + 2y; cosx + 2y3)dx; ya(0) = -1, y2(0) = ya(m)=0 ,
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ya(m) =147

3. )= Jy 'y +y?)dx; y(0) =0, y(x1) = 1.
4. 3= f;"* (v = y2)dx; y(0) = 0.

5. J(y)= f(,%(y‘z — y% + 4y cosx)dx; y(0) = 0.

6. I¥)=JZ(y" —y?)dx +y2(0) — y* () + 4¥(3)
7.3y y2) = J, O +y, + Ddx;

¥1(0) = ¥,(0) = y,(1) = 0,y,(1) = 2; 9, +y, —2x* =0
8. J(yny2)=J, (i — ¥, )dx;

¥1(0) = y,(0) = y;(m) = 0,y, (1) = Z;y; =y, + cosx = 0
9. J(ynYy2)= fol (1 + y2)dx;

1(0) = ¥,(0) = 0,51 (1) = 1,y,(1) = =3: ] yy,dx = 0;
10.J(y)= [y V1 +y7?dx; y(x) = x2,y(x;) = 2, — 5.

Omnucanue METOJHUKHN OLICHUBAaHHA:

Kpumepuu oyenxu:
3a nepByto yacth PI'P (3amanus 1-4)
- 40 GayyIoB BBICTABJISETCS CTYJICHTY, €CJIM BEPHO BBITIOJIHEHO 4 3aaHuS;

- 30 GayIJIOB BBICTABIISETCS CTYJEHTY, €CJIM BEPHO BBHITIOJHEHO 3 3a/1aHMS;
- 20 GayIsIOB BBICTABIISAETCS CTYJEHTY, €CJIM BEPHO BBITIOJHEHBI 2 3aaHUS;
- 10 Oay1oB BBICTABJISACTCS CTYJICHTY, €CJIH BEPHO BBIMIOJIHEHO 1 3a1aHue.

3a Bropyto yacts PI'P (3amanus 5-7)
- 9 0aJIOB BBICTABIISCTCS CTYICHTY, €CIIM BEPHO BBITIOJIHEHO 3 3a/laHMs;

- 6 6aI0B BBICTABIISIETCS CTYACHTY, €CJIU BEPHO BLIINIOJIHECHBI 2 3aJaHHuA,
- 3 Gamia BBICTaBIIIETCS CTYACHTY, €CJIM BEPHO BBIIIOJIHCHO 1 3aJaHuc.

3a Tpethio yactb PI'P (3amanus 8-10)
- 21 GaJut BBICTABJISICTCS CTYJICHTY, €CJIM BEPHO BBIIIOJIHEHO 3 3ajaHus;

- 16 GamnoB BBICTaBIIIETCS CTYACHTY, €CJIM BEPHO BBITNIOJIHCHBI 2 3aJaHusd,
- 8 0a/I0B BBICTABIACTCS CTYACHTY, €CJIM BEPHO BLIINIOJIHCHO 1 3aaHucC.

3auer 3a PI'P BbicTaBnsercs, ecinu cryjaeHT HaOpan 52 Oamna u Bbime (30 GayuioB M BbIIE - 3a
MEPBYIO YacTh, 6 0aJIIOB U BBILIE - 32 BTOPYIO YacTh U 16 GaJjioB M BbIIIE - 3a TpeThio yacTh PI'P).
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5. Y4eOHO-MeToaUYecKOe U MHPOPMALIMOHHOE o0ecriedeHne TN CHUTITHHbI

5.1. IlepeyeHb OCHOBHOM U 1OTOJHUTEJIbHON y4eOHOH JIUTepaTypbl, He00X0AUMOIi VIS OCBOCHUSI
AHCUHMILIUHBI

OcHoBHas JUTEpaTypAa:

1. BacunbeB, @.I1. Meroasl ontumu3zanuu: yaeOnuk / @.I1. Bacunbes. - U3a. HOB., miepepad. u
non. - Mocksa: MIJHMO, 2011. - Y. 1. KoneuHomepsble 3amaud onTUMM3auuu. I[IpuHimn
MakcuMmyMa. JlnHamudeckoe mporpammupoBanue. - 620 c. - ISBN 978-5-94057-707-2.

JlocTynm K TEKCTY OJJIEKTPOHHOIO H3JIaHUS BO3MOXKEH depe3 OJIEKTPOHHO-OMOIMOTEHHYIO
cucTeMy "VHHUBEpCHUTETCKAs oubnmoTexa online".— ISBN: 978-5-9963-0802-6 —
http://biblioclub.ru/index.php?page=book&id=63313

2. AnexceeB, B.M. COopauk 3amay mo ontummzanuu. Teopus. [lpumepsr. 3amaum: ydeOHOE
nocobue / B.M. AnekceeB, 3.M. I'anee, B.M. Tuxomupos. - 3-¢ u3a., ucnp. - Mocka: ®u3mMaTmr,
2011. - 408 c. - ISBN 978-5-9221-0992-5.

JIocTynml K TEKCTy OJIIEKTPOHHOTO W3JaHHWS BO3MOXEH dYepe3 DIEKTPOHHO-OHMOIHOTEUHYIO

cCHCTEMY "VHHBEpPCHUTETCKAs oubmmoTexa online".— ISBN: 978-5-9963-0333-5 —
http://biblioclub.ru/index.php?page=book&id=67227.

JononHuTeIbHAS JUTEpPaTypa:

3. JleroBa, T.A. Metonapl ontumm3anuu. [Ipaktnueckuii kypc: yueoHoe mocooue / T.A. JleTona,
A.B. ITanTtenees. - Mocksa: Jloroc, 2011. - 424 c.

JlocTym K TEKCTY JIEKTPOHHOTO M3/IaHUsI BOBMOXKEH Yepe3 DIEKTPOHHO-OMOIUOTEYHYIO CUCTEMY
"YHuBepcHUTETCKAs OonbamoTeka online".— ISBN: 978-5-9963-0333-5 —
http://biblioclub.ru/index.php?page=book&id=84995

B) NepeYeHb Y4eOHO-MeTOAMYEeCKUX YKA3aHUil J1JIsl CAMOCTOATEIbHOI padoThl CTYJAE€HTOB

1. baxsanos H.C., Jlanun A.B., YmwxkxonkoB E.B. UncnenHbsie METObI B 33a4axX U YIPaK HEHUSX.
YueOHoe mocobue [DnexTponHsblid pecypc] / baxBamoB H. C. — 2-e uzn., mepepal. u mom. - M.:
BMHOM. Jlabopartopus 3uanuii, 2010. - 241 c.

JlocTynm K TEKCTy OJJEKTPOHHOTO U3JIaHUSI BO3MOXKEH 4epe3 DIEeKTPOHHO-OMOIMOTEHHYIO
CUCTEMY "VHuBepcurerckas o6ubnuoTexa online".— ISBN: 978-5-9963-0333-5 —
<http://www.biblioclub.ru/book/115599/>.

2. Camapckuit A.A.Babumesnu I1.H.Camapckas E.A. 3agaun u ynpakHeHHs MO YHMCIECHHBIM
MeTtoaaM: YueOHoe nmocobue. M.: Dautopuan YPCC. 2000.

JlocTynl K TEKCTy 3JIEKTPOHHOTO H3JaHMUA BO3MOXEH dYepe3 JIEeKTPOHHO-OMOIMOTEUHYIO
CUCTEMY "VHuBepcurerckas oubnrorexa 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.

PexoMeH/yeMble epUoOIMYecKre U3AaHUSA (KYPHAJIbI):
1. XKypnan «/Iuddepennuansasie ypaBHeHus» / . pen. akagemuk PAH B.A. Unpua — M.:

OOO MexnayHnapoaHas akajeMuueckas wu3garenbckas kommnanus "Hayka/MHTepnepuomuka',
BbIITycKaercs ¢ 1965r.

JIoCTyI K TEKCTY 3JEKTPOHHOTO M3JaHHs BO3MOXKEH dyepe3 HayuHyro-anekTpoHHYI0 OHOIHOTEKY
eLibrary.ru. — ISSN: 0374-0641— http://elibrary.ru/title_about.asp?id=9677.

2. XKypHan «BbIYHCIUTEIIPHOW MaTeMaTUKH W MaTeMaThdeckod ¢usukm» / 1. pen. FO.C.
OcurioB - M.: OOO  MexayHapoaHas  akageMU4yecKas  HW3JaTelbCKas  KOMIaHUs
"Hayxa/UnTepnepuoauka”, Boiyckaercs ¢ 1961r.

JIoCTyH K TEKCTY 3JIEKTPOHHOTO M3JaHHs BO3MOXKEH dyepe3 HayuHyro-anekTpoHHYI0 OHOIHOTEKY
eLibrary.ru. — ISBN: 0044-4669— http://elibrary.ru/title_about.asp?id=7791.

3. XKypuan «Ilpuknagnas uHpopmarukan/ ri. pea. EmenssHoB A.A., — M.: «Cuneprus
[TPECCy, Beityckaercs ¢ 2006r.

JloCcTyn K TEKCTY JIEKTPOHHOTO M3/IaHUsI BO3MOXKEH dYepe3 IIEKTPOHHO-ONOIHNOTEUHYIO CUCTEMY
"N3nmaTenbeTBO «Jlamby". ISBN: 1993-8314 —
<http://e.lanbook.com/journal/element.php?pl10_cid= 227&p|10 1d=2067>.

5.2. [lepeuensb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTU «HTepHeT» U
NPOrpaMMHOI0 ofecriedeHHs1, He0OXOAUMBbIX /ISl OCBOCHHUS THCIUIIUHBI
1. VuuepcanbHas baspl ganHbIX EastView (IocTym K 3JIEKTPOHHBIM Hay4dHBIM JKypHajam)
https://dlib.eastview.com/browse
2. Hayunas snektpoHHas O6ubiauoreka - elibrary.ru (IOCTYyI K 3JIEKTPOHHBIM HAYYHBIM >KypHAJIaM) -
https://elibrary.ru/projects/subscription/rus_titles_open.asp
3. Daexrponnas oubanoreka auccepramnmii PI'B - http://diss.rsl.ru/
4. Y4eOHbBIN IEHTP KOMIBIOTEPHBIX TEXHOJIOTHI - WWW.Mmicroinform.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.MaTepI/IaﬂbHO-TeXHH‘leCKaﬂ 6333, H606XOHHM3H AJIsl OCYHIECTBJICHUSA 06pa30BaTeJ’[LHOI‘O

nmpounecca nmo IMCUMIJINHE

Haumenosanue
CHeyuanbHbIX™
nomewieHul u

nomeuwieHuil onsa

OcHawennocme cneyuaibHbIX
nomewieHull U nomeuieHul
0 CamMoCmoamenbHou padomol

Ilepeuens nuyen3uonnozo
npozpammmnozo obecneuenus.
Pexeuzumut noomeepocoarouie2o

camocmoamensvHo 00KyMeHma

i padomul
1. Yueonasn Ayautopus Ne511 1. Windows 8 Russian. Windows
ayoumopus ons VYueOHast MeOenb, nocka Hactennas | Professional 8 Russian Upgrade. loroop
npoeeoeHus MeJoBasi, MYJbTUMEINA MPOCKTOP No 104 ot 17.06.2013 1. Jlunienzun
3anamuil Mitsubishi EX 320U 3D 2.4kr., OeccpouHbIe.
JIeKYUOHHO020 sKkpaH Ha mratuBe DraperDiplomat

muna: aynuTopus
Ne 511 (¢pusmar
KopItyc- yueOHoe),
aynuropus Ne 531
(¢pu3mar kopiryc-
yuebHoe).

2. Yueonasn
ayoumopus ons
npoeeoeHus
3auamui
CEMUHAPCKO20
muna: aynuTopus
No 511 (¢pusmar
KopItyc- yueOHoe),
No 531 (¢pusmar
KopItyc- yueOHoe),
ayautopusi Ne 522
(busmar xopiryc-
yaeOHoe).

3. Yueonaa
ayoumopus 01
npoeeoenusn
2PYNNOGHIX U
UHOUBUOYATIbHBIX
KOHCy1bmayuii:
aymutopus Ne 511
(¢usmar kopryc-
yuebHoe),
aymutopus Ne 531
(¢usmar koprryc-
yuebHoe).

4. Yueonaa

(1:1) 84/84* 213*213 MW,
KOMITBIOTED B COCTABE: CHCTEMHBIH
610k DEPO 460MD/3-
540/T500G/DVD-RW, monuTtop
20"

Ayautopus Ne531
VuebOHasa Mebenb, 10CKa HacTEeHHAs
MeJoBas, MyJbTUMEINA-TTPOEKTOP
Sony VPL-EX120, XGA, 2600
ANSI, 3,2 xr, MOTOJI0YHOE
KperieHue JUTsl IPOeKTopa
(2101068302), nocka ayauTop.
JIA32.

YuranbHbii 3271 Ne2
VYyebnast mebenb, yaeOHO-
HarJIsiIHbIe TOCOOUS, CTEH/ 10
MOKapHOU 6€30MacCHOCTH,
MOHOOJIOKU CTallHOHAPHBIE — § LIT,
npuHtep — 1 mt., ckanep — 1 mr.

Ayautopusi Ne522
VYuebHas Mebenb, T0CKa,
HIEPCOHAIBHBINA KOMITBIOTED
LenovoThinkCentreA70zIntelPentiu
mE 5800, 320 Gb, 19" — 13 wr.,
xouaumuonep LessarLS/LU-
H24KB2.

2. MicrosoftOfficeStandard 2013 Russian.
Jorosop Ne 114 ot 12.11.2014 .
Jlutiensum 6eccpoyHsbIe.

3. Python 3
(munensusPythonSoftwareFoundationLice
nse, CBOOOHOE pOTPaMMHOE
obecrieueHue).
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ayoumopus 0ns
meKyuyezo
KOHmpona u
nPOMENCYmOoUHOU
ammecmayuu:
aynutopus Ne 511
(¢pm3mar koprryc-
yaeOHoe),
aynutopus Ne 531
(¢pm3mar koprryc-
yueOHoe).

5. llomewienusn
ona
CamocmosamenbHo
i padomuwi:
YUTAJIbHBIN 3251
No2 (pusmar
KopITyc- yaeOHoe).
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MHWHOBPHAYKU POCCHUN

[Tpunoxxenne Ne 1

®I'BOY BO «BAILIKUPCKHU IT'OCYJAPCTBEHHBIN YHUBEPCUTET
OAKVIIBTET MATEMATHUKN U UTHOOPMALIMOHHBIX TEXHOJIOT'M

COJIEP)KAHUE PABOYEHN ITPOI'PAMMBbBI

Buna pa6orsi O0BLeM TUCHHUIITHHEI

O6mas tpynoemkocts auctutuinabl (3ET / gacoB) 8/288
Y4eOHBIX YaCOB HAa KOHTAKTHYIO padOTy C MPEINo/1aBaTesiem: 113.9

JIEKITUHA 18+22=40

MTPAKTUICCKUX/ CEMHUHAPCKUX

1a00PaTOPHBIX 18+54=72
Npyrux (TPyHIoBasi, HHIUBUyaIbHAS KOHCYJIBTAIIUS U MHBIC BUIBI
y4eOHOU JIeATeTLHOCTH, MMPEAYCMAaTPUBAIOIINE pa00Ty 00YJIaIONTUXCS C
npenogasatesneM) (PKP) 0.2+1.7=1.9
Y4eOHBIX YacOB Ha CAMOCTOSITENbHYIO0 padboTy oOyJarommxcs (CP) 139.3
Y4eOHBIX 4YacOB Ha IOJTOTOBKY K
sk3ameny/3auety/ auddepeHnuporannomy 3adety (KonTposns)

34.8

DOopMBI KOHTPOJIS:
3auer 7-i1 cemecTp
PI'P 8-ii cemectp
aK3ameH8-iicemectp
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dopma

TEKYILETO
KOHTPOJIS
OcHoBHAA U 3aganus YCTeBacMo
dopma U3ydyeHHS] MATEPHUAIIOB: JICKLIHUH, JOTIOJIHUTEIbH o (KOJ(I:;I(/)IKBH
IMMPAKTUYCCKUC 3aHATUSA, CCMUHAPCKUC as JJuTeparypa, CaMOCTO YMBI
No 3aHATHUS, Ta00paTOpHBIE pabOTHI, pEeKOMEHAyeMa | SITeIbHO KOHTp(;HB
T/ Tema u conepxanue CaMOCTOATENbHAs paboTa U TPYJOEMKOCTb sl CTyACHTaM i paboTe HBIC
(B yacax) (HOMepa U3 | CTYZIEHTO
paboThl,
CITHCKA) B
KOMIIBIOTE
pHBIE
TECTBI U
T.11.)
JIK I[TP/CEM JIP CP
1 2 3 4 5 6 7 8 9
7- if cemecTp 18 18 71.8
1 Beenenue. OO01ue NOHITUSI TEOPUHU IKCTPEMATIbHBIX
3a71a4 B (QyHKIHOHATIBHBIX IPOCTPAHCTBAX. [10CTaHOBKH
3a1a4 Ha 9KCTPEMYM, KOPPEKTHO U HEKOPPEKTHO 1 10 1-2 1-2
[IOCTABJICHHBIC 331a41 MUHUMHU3aLUHH (QYHKIMOHAIOB Ha
mHuoxkecteax U n3 6anaxopbix npocrpancts B. ITpumeps..
2 JuddepenimanbHoe UCHUCIEHHE B HOPMUPOBAHHBIX
npoctpaHcTBax. uddepenmuupyemMocts oTodpaskeHni
(pynkumonanos) B cmbiciie Opene. [TponsBomnHbie
®pemie orobpakenus. ['paaneHT QyHKIMOHANA.
Bapuarms oroOpaxenust (GpyHkimronana) mo Jlarpanxy. 1 2 5 1-2 1-2 Ompoc
Huddepenimpyemocts oTodpakenus ((HyHKIHOHAA) MO
I'ato, npousBonHnas ['aro. Ilpumepsr. opmyibl
KOHEYHBIX IPHpAIICHu# 11t pyHKuHOHAIOB. OqHa TeMMa
06 onenke st pynkrmonanos w3 kmacca C 1 (U).
3 I'nankue 3agaun onTumMu3anuy GyHKIIHOHATIOB Oe3
OorpaHUYeHUil U ¢ orpannueHusMu. Heobxomumeie a Jlaboparo
TaKKe HEOOXOIUMBIE 1 IOCTATOYHBIE YCIOBHS 1 2 10 1-2 1-2 pHas
9KCTPEMyMa [IEPBOr0 U BTOPOTO MTOPSIIKOB. paboTa
Heo06xouMble 1 TOCTATOYHBIC YCIOBHS MUHUMYyMa
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TJIIaAKUX BBIITYKJIBIX (byHKIII/IOHaJ'IOB Ha BBIITYKJIOM

muoxkectee U n3 Ganaxosa npoctpanctea B. Kpurepnii
ONTHUMAJBHOCTH JUIS TJIAIKUX BBIMTYKIBIX ()YHKIIHOHAIIOB.
[Tpumepsl.

OIeMeHTHI BBITYKIIOT0 aHaiau3a. Teopema o TO4Kax
JIOKAJIBHOTO U TJ100aJIbHOI0 MUHUMYMOB BBITYKJIBIX
(YHKIIMOHAJIOB U CTPOTO BBITYKJIBIX ()YHKIIHOHAIIOB.
Kputepuu BBITYKJIOCTH U CUIBHOM BBITYKIOCTH IIAIKHX
W IBOXBI MaakuX QyHKIMonanos. [Tpumepsl.

0.8

1-2

1-2

CuiibHas 1 ci1abasi CXOAUMOCTD TIOCIIEIOBATEIbHOCTH B
0aHaXOBBIX MPOCTPaHCTBaX. MHOXKeCTBa B OaHAXOBBIX
NPOCTPAHCTBAX: 3aMKHYTbIE, ClIa00 3aMKHYTHIE,
OMKOMIIAKTHBIE, CJ1ab0 OukommakTHeie. Teopembl banaxa
— Caxca 1 Mazypa o ciaboii ¥ CUITbHO# CXOJTUMOCTH
HOCJIEIOBATENILHOCTEH B 0aHAXOBBIX MPOCTPAHCTBAX U
crecTBUs U3 TeopeM. DYHKIMOHANBI B OaHAXOBBIX
IIPOCTPAaHCTBAX: HEIIPEPBIBHBIC, TIOJTYHCIIPEPHIBHEIC,
c11abo HerpepbIBHbIE, CIIa00 MOIYHENPEPBIBHBIE, CBSI3b.
MEXy HUMH (BO3MOYKHO ITPH HEKOTOPBIX YCIOBHSX ).
Kputepun nomyHenpepsIBHOCTH U c1aboit
nonyHenpepsiBHOCTH. OO0I1IME TeOpeMbl 00
OTPaHUYEHHOCTH CHHU3Y (CBEPXY) U AOCTHKEHUHU
yHKIMOHANamMu KcTpeMyMoB Ha MHOKecTBax U u3
0aHaXOBBIX POCTPAHCTB B — 0606MLIeHHbIE TEOPEMBI
Betiepmrpacca (a5t QyHKIIMOHATIOB 1 MHOXKECTB,

HaJEJICHHBIX HEKOTOPhIMHU cBoiicTBaMH). KoppekTHOCTh
MIOCTAHOBOK 337124 MHHUMH3ALHH.

10

Teopema 0 JOCTMKEHUH HUKHEUN TPAHU U CXOAMMOCTH
MUHAMHU3HPYIOIIEH OCIE10BATENLHOCTH CHIIBHO
BBIITYKJIOTO MTOYHENPEPHIBHOIO CHU3Y (QYHKIHOHANA HA

BBHITYKJIOM 3aMKHyToM MHOxecTBe U run6eproa
npocrpanctsa H.

MeToxpl MUHIMH3ALMN (ONTUMHU3aINK) (yHKIIMOHAJIOB,
3aJaHHbBIX Ha MHOXKecTBax U n3 runb0epToBbIX
npoctpancT H : rpajueHTHBIE METOIBI; METOJ TIPOEKIIHH
TpaineHTa; CONPSHKEHHBIX TPAUEHTOB; YCIOBHOTO

rpaaueHTa; mrpadHbX (YHKIIHOHATIOB. TeopeMsl O
CXOAMMOCTH METOJIOB.

1-2

OCHOBHEIE TOHATHS, OCHOBHBIC OIIPCACICHUA

27




KJIACCHYECKOT0 BapHUAIIMOHHOTO HCUMCIICHUSL.
@OyHKIMOHAIBI, OTPAHUYECHNUS, TPAHUYHBIE YCIIOBUSL.
OCHOBHBIE JIEMMBI BApUAIIMOHHOTO NCYHUCIICHHS.
[ocTanoBka npocTeiiieii 3a1a4u BapuanuoHHOTO
HCYHCIICHUS 110 OTHICKAHUIO CIIa00ro sKCTpeMyMa
¢ynxmonana. ®opmyna Juis IEPBOM U BTOPOI BapHaln
¢dyakumonana. HeobxonuMoe ycioBue 3KCTpeMyMa
(yHKIMOHANA — ypaBHEHUe Diinepa. DKCTpeMallu
(yHKIMOHANA; AOMYCTHUMBbIE KCTpeMaiH (yHKIIHOHAIA
(BBIBOA ypaBHEHHMS Difyiepa ¢ IOMOIIbIO OCHOBHOM JIEMMEI
BapHAIMOHHOT'O HCUUCIICHUS a TAKKe C TIOMOLIBIO JIEMMBI
Jro0ya — Peiimona). [Tpumepsi.

O0o00meHue mpocreiiniei 3a1a4u BapHallMOHHOT'O
VICUHCIICHHS TI0 OTHICKAHHIO CIIa00ro SKCTpeMymMa

dynxmmonama J(y(x)), 3aBucsIIEero oT MPOM3BOAHBIX

BBICIIIHX TOPSIKOB y(x). VYpasuenue Ditnepa —
Ilyaccona. Ilpumepsl.

1-2

10

O0o00menue mpocreiinieid 3a1a4u BapHallMOHHOT'O
HCYHUCIICHUSI IO OTBICKAHHIO CI1aboro 3KCTpeMyma
dynxmonama J(y (X)), 3aBHCAIIEro OT HECKOTBKHX
¢ynxmii. Cucrema nuddepeHnnanbHpIX ypaBHEHUH
Otinepa. [Tpumep.

11

O0o06meHune mpocreiiiieii 3a1a4u BapHAHOHHOTO
HCUYHCIICHUSI TI0 OTHICKAHHIO CI1ab0ro SKCTpeMyMma

dynximonana J(y (x)) B 33/1a4€ ¢ (PUKCUPOBAHHBIM
JIEBBIM KOHILIOM X = ( ¥ CBOOOJHBIM MPaBHIM KOHIIOM

X = b. Heo6XomuMble YCIOBUS ONITUMATBLHOCTH.
[Ipumep.

PI'P

12

O600mIeHne pocTerie 3a1aun BapUaIiOHHOT O
HCYHCIIEHUS 110 OTBICKAHHUIO C1ab0ro 3KCTpeMyMa
dynxmmonana J(y(x)) B 3amaue 6e3 orpannueHHii.
Heo6xonmumere yciioBust onTuMaibHOCTH. [Ipumep.

1-2

13

IIpocreiimas 3agaya BapuallMOHHOIO UCUHUCIIEHHUS C
TIOABWXHBIMHU TPAHUILIAMH 10 OTHICKAHHIO CJIA00T0
sxerpemyma dynkimonana J(y (x)). Heobxommmbie
YCIIOBHS ONITUMAIIBHOCTH (B (hopMe ypaBHEHHUS Diepa u
YCIIOBHUH TPaHCBEPCATBLHOCTH) MIPU YCIOBHUSIX:

y(a) = ¢(a),y(b) =

1-2
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(pl(b)' Zaeﬁoo (X), (pl(x) €
C'[a, b]pumep.

14

3aaya BapHAIMOHHOTO UCYHCIICHUS CO CBOOOIHBIMH
rparuuamu i pysxuonanom bomema J(y(x)) =

f; F(x,y,y)dx + f(y(a), y(b))Heotxommmbie

ycroBus caboro sxctpeMyma dynkiuonana J(y (x))
[Tpumep.

15

33[[3‘11/1 BapHallMOHHOI'O UCYUCJICHUA Ha yCJ'IOBHLIﬁ

sxerpemym dynkimonana J(y (X)), B koTopeix Ha
HCKOMBIE (DYHKIIMM HAKJIAIBIBAIOTCS, IOMUMO IPaHHYHBIX
YCIIOBHH, IONIOIHUTENbHBIE OrpaHuyeHus B popme
KOHEUHBIX CBsI3el (TOJIOHOMHBIX CBsi3eil). DyHKIMs
Jlarpamnka, 3agaua Jlarpamxka. HeoOxonumele ycioBust
ontuManbHOCTH. [Iprmep.

PT'P

3auer

8- ii cemecTp

22

54

67.5

16

3aJauu BapHallMOHHOTO UCYHCIICHUSI HA YCIIOBHBIN

AKCTpeMyM (YHKIIMOHAIIA J(y (x)), B KOTOPBIX Ha
UCKOMBIE (YHKIIMU HAaKJIabIBAIOTCS, IOMUMO IPAaHUYHBIX
YCIIOBUH, TOIIOTHUTEIbHBIE OTPAaHUYEHUS B (hopme

i depeHInaTbHbBIX CBsi3el (HErOJIOHOMHBIX CBSI3€i).
Meron mHoxuTenel Jlarpanka, 3anada Jlarpamxa.
Heo0Oxonumble ycioBUsl onTHMaIbHOCTH. [IprMep.

1-2

1-2

17

V3onepumerpryeckas BapualioHHas 3a1a4a Ha
OTBICKaHHE CI1a00ro IKCTpeMyMa (HYHKIMOHATA
J(y(x)). Muoxuremu Jlarpanska, Gynxius Jlarpamsia.
Heo6xonmumele yciioBust onTuMaibHOCTH. [Ipumep.

18

Bropas Bapuanust QyHKIIMOHAA B IPOCTEitiiieil 3aaa4e
BapHaIOHHOr 0 HcuucieHus. Heobxoaumsle n
JIOCTATOYHBIE YCIIOBUSI CIA00T0 SKCTpEMyMa BTOPOTo
NOpsIZIKa B MpOCTEiIIel 3a1aue BApUallMOHHOT O
ncuaucinenus. Ycnosue Jlexannpa. YpasHeHue koo,
ycnosue Akobu. @yraximsa Befiepmrpacca. Heobxoaumeie
1 IOCTaTOYHBIE YCIOBHS CHIIBHOTO 3KCTPEMyMa.
IIpumepsl.

PI'P

19

OcHOBHBIE TOHATHSA CHCTEM (0OBEKTOB) yIPaBIICHHUS.

1-2

1-2
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Ynpasnsemsli porecc U ero onucanue. [locraHoBka
3aJ1auy ONITUMAIILHOTO YIIPaBJIECHHS B 00IIIEM KPaTKOM

Bune. Kimaccugukarws 3a1a4 ONTUMAIBEHOTO YIIPABICHUS

T10 pa3IMYHBIM pU3HAKaM (KpUTepHsaM). OyHKIIMOHAITH,
OTPaHUYEHUS], TPAHUYHBIE YCIOBUSL.

20

[puniun MaKCUMyMa ITonTpsruxa.
dopMynupoOBKa MPHUHIUIIA MAKCUMyMa JUIs 331a41
ONTUMAJIBHOIO YIPABIEHUA C 3aKpeIUICHHBIMU
KOHIIAMH  TPAaeKTOPMM U C  3aKPEIJICHHBIM

BpeMeHeM (MOMEHTBI BPEMEHH to u T
(PMKCUPOBaHBI):

JuO) = [ £260,u0,0d

- min, x(t)

= fx(@®,u(®), ), <t

< T,x(ty) = x9,x(T)
=x,u(t) €V, ty <t

<T.

OOcyxnenue npuHIMna Makcumyma IloHTpsruna.
KpaeBas 3amaua npuanuna makcumyma. Cxema
WCIIONB30BAHMS MIPUHIUIIA MAKCUMYMa H COOOPasKeHH S,
JAI0IIIe BO3MOXKHOCTD PEIIUTH B HEKOTOPBIX CITydasix
3a7]a4y ONTUMAJILHOI'O YIIPABJICHHS B SBHOM BHIIE
(mpaBuuio pemenus). [Ipumepsl.

1-2

1-2
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IIpuniun  makcumyma IlonTpsruna — uist
3a1a9u OIITHUMAJIBHOTO YIIPABICHUS:

Lo a®u®m,ndt  +d(x(1)) -
inf,x(t) = f(x(®),u(t),t),ty <t <
T,x(ty) €S, x(T)e€S,u(t)eVc
R™, ty <t < T c3akpenneHHbIMU HAYATEHBIM
U KOHCYHBIM MOMEHTaAaMHU BPEMECHHU (MOMCHTBI

to,T  ¢uxcupoBaHsl), TpHYEM  JBHKEHHE
VIIPABISIEMOr0 OOBEKTAa ITOJYMHEHO HaYaJbHBIM

yenosusm  X(ty) € Sg(ty) ¥ KoHeuHBIM

1-2

1-2

30




yenosuem  x(T) € S;(T), mpu  s1oM
MpEANoJaraerTcs TakXKe, YTO MPaBblii  KOHEI]
TpPacKTOpUU JUOO CBOOOJEH, T.€. MHOrooOpasue

S1 € R"™ wumeer Bun S; =R"™  1ubo
MHOrooGpasue S1umeer BUT S =
{x ER™ g;j(x)=0, j= rpl},HI/IGO

mHoroobpasue S; © R™ sanaercs ¢ momorsto
ypasnennii  S; = {x € R™: gj(x) <0,j=
1,my;9;(x) =0, j=m +1,p)} »
YaCTHOCTH, €CJIH gj(x) =x/ — x{, j= 1,n,
P1=n, To u3 (*) monydaem ciydaii 3aKperieHHOro

npasoro konma: X(T) = X;). Ananoruuso, Ha
JIeBOM KOHIIE TPAECKTOPHU IIPEATIONATaeTcsl, 9To

6o muoroobpasue Sy & R™ umeer Bun Sy =
R", m6o Sy={x€R™h(x)=0,j=
1,00}, mbo Sy = {x ER™hj(x) <0,j =
1,m0£hj(x) =0, j=mg + 1,p}
O6cyxaeHHe NPUHLMIA MakcuMmyma. IIpaBuiio
pewieHus. [Ipumepsl.

22

IIpunuun  makcumyma IloHTpsruna — uist
3a1auu OIITUMAJIBHOTO YIIPaBICHUS:

o fO @ u®,ndt + oG(1),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, xorna HavaIbHBI U KOHEYHBIH

MoMeHThl Bpemeru toul, BoOOmE roBoOps, HE
W3BECTHBl M TaKXKE TIOMUISKAT OMNPEEIICHUIO,
IIPUYEM TIPEAIIONAraeTcsi, 4YTO IPaBbIi KOHEI]

TpaekTopun 60 ceobonen, T.e.5;(t) = R",
t € R, mbo muoxectso S;(T) € R™ umeer
sun S;(T) = {x € R™: ,gj(x,T) <0, j=
1Lmy; g;(x,T)=0, j=m; +1,p;} (*

)T € R. Awmanormuno, Ha JI€BOM  KOHIE

1-2

1-2

Omnpoc
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tpaektopuu, 6o Sy(ty) = R™, ty € R, nubo
muoxkectBo So(ty) & R™ umeer sun Sy(ty) =
{x €R™ ,hi(x,t;) <0,j =

1' mO; h](x; tO) = Oi] = mO + 1' po}(**
)to € R. Caysau my = 0, uwnu p; = My, nm,
my = O, wim Pg =My B (*), (**) He
MCKITIOYAIOTCSL. O6CyxIeHue IpUHIMIA
makcumyma. [pasuiio peuienus. [Tpumepst.

23

[Ipuniun makcumyma IloHTpsiTHHA B 3a1a4e 0

obicTponeiictBun. OOCyXIeHHE MPUHIMIIA MAKCHMYyMa.

ITpaBuno pemenus. [Ipumepsl

24

Hcnonp3yss  oOmmit  mpuem  Jlarpamxka
(mpunnmn Jlarpawka) chopMmyaupyiite Teopemy
(mpuntun  Jlarpamka B 3amade Jlarpamka B
HOHTPSITHHCKON ()opMe) 0 HEOOXOIUMBIX YCIOBHSIX
ONTUMANBHOCTH s 3amaun  Jlarpamka B
CIeIyIoUled MOTAaHOBKE 3aJadyd ONTHUMAJIbHOTO

YIIPaBJICHHUSL: ](x(), u()) =
S £0 (6 x(6), w(®))de+

D(x(to), x(t,)) = inf,x(t) =

(&, x@,u®), @;(x(ty),x(t)) =

0,j = H,u(ie VcR, re
o f, @;,j=1,s - HETPEpPBIBHO
i depeHnupyembie byHKIMN. Ob6cyaure
dopmymupoBKy TIPMHIHTIA MakcHMyMa,

chopmynupyiiTe mpaBwino peinenus. [lpuBenure
MOJICTIbHBIE IPUMEPBHI.

25

3anmava Jlarpamka B IOHTPSTHHCKOHN opme B oOmieit
moctaHoBke. OOmmit npuem — npuHOUN Jlarpamka B
3aJadax KJIaCCHYECKOT0 BapUaIlMOHHOTO CYHMCICHUS U
onTUMaJIbHOro ynpasisenus. [Tpunuun Jlarpanxka ass
3amaun Jlarpamka B obmieM cirydae (B oOmeit
moctaHoBke). [TocraHoBKa 3amaun (3amaun Jlarpamxka B
MIOHTPATHHCKOH QopMme) u HopMyITHPOBKA TEOPEMEI
Otinepa — Jlarpamxka (mpuamumn Jlarpamka) B 3amade
Jlarpamxa B noHTpsruHcKoi Gopme). OOcyxaeHme

1-2

1-2
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Teopemsl. [paBuiio pemenus. IIpumepsl.

26

@®opmynmupoBka Hu OOCYXKICHHE TPHHIUIA
MakcuMyma [MouTpsiruna JUIst 3a1auu
ONTUMAJBHOTO YIPaBJCHUsT (B IOHTPSTUHCKOMN
¢dbopme) B 0OIIEl TMOCTAHOBKE B COOTBETCTBHH C
o0mmuM npuHounom Jlarpamxka:

Jo(f) - min,
Ji(¢§) <0,i=1,m),
Ji®=0i=m'+1,.mx() =
o(t, x(),u®),VtET ,(*)
u(t) € V,vt € A= [ty, t1](**),tne & =
(x(),u(), to, ty), x € KC*(A,R™),u €
KC(AR™), A= [ty, t1],to <ty, VCR" -

IMpOU3BOJILHOC MHOXECTBO,

T € A= [ty, t;] - wmHOKecTBO —TOUEK
menpepeiBHoctn  dymkmm U = u(t), J(§) =
I it x (), u(®) dt+
;(ty, x(to), t1,x(t)), i = 0,1, ...m.
B manmoii 3anaue orpesok A= [ty, t1] me
(GUKCHPOBaH, a MOMIEKHUT ONPENENeHHIO, — TaK XKe,
Kak U 3aJlaHHBLIE HA HEM cbyHKuI/m x()uu()
JIuddepennmanbHas cBA3h (*) IOMKHA BBHITIOTHATHCS BO

BCEX TOUKaX HENPEPBIBHOCTH ympasieHus U. B ornnune
oT 3a1a4u Jlarpamxa 3/1ech HIMEETCsl OrpaHHUYCHUE TUIIA

BKIIIOYCHUA (* *), KOTOPOE€ TOJIKHO BBIITOJIHATHCA BO BCEX

toukax t € A= [ty, t;]. YacTasivM cirygaem maHHOM
3aJ[a4M ONTUMAaJILHOTO YIIPaBIICHUS SBISETCA 3a/1a49a, B
KOTOPOW KOHIIBI (IIOJHOCTBIO MITH YaCTUYHO) 3aKPETIICHEL.
Ob6cyxaenne MpuHONIIA Makcumyma. [IpaBuino pemeHus.
[Ipumepsl.

1-2

1-2
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Jloka3zaTenbcTBO NMprHOMTIA MakcumyMma [lorTpsTuHa st
3a[a9 ONTHMAIBHOTO YIIPABJICHUS C 3aKPETTICHHBIMH

HavaJIbHBIM U KOHCYHBIM MOMEHTaMH BPEMEHU to, T,
3aKpCIUICHHBIM JIEBBIM KOHIIOM TPA€KTOPHUU U CBO60ﬂHBIM
ITIPABbIM KOHIIOM TPACKTOPUH.
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28

CBs3b MCKAY INPUHIIUIIOM MaKCUMyMa HOHTpHFI/IHa u
KIIACCUYCCKUM BapUAIIMOHHBIM MCUYHUCIICHUCM.

29

I'paauent QyHKIMOHATA B 3a/1a4€ ONTHMAaIHHOTO
YIIPaBJICHHUSI CO CBOOOHBIM IMTPABBIM KOHIIOM TPACKTOPUH,
COCTOSIHHE TTPOIIecca YIPaBJIEHHs B KOTOPOH
onuceiBaeTcs 3anadyert Ko st 00BIKHOBEHHOTO
muddepernuansaoro ypasaenus (OY).

1-2

1-2

Ormpoc

30

I'panuenTHBINH MeTOA pelIeHus 3aJa4k ONTHMAIBHOTO
YIIPaBJICHUS CO CBOOOIHBIM MPABBIM KOHIIOM TPAaeKTOPHUH,
COCTOSIHHE IIPOLiecca YIPaBICHHUs B KOTOPOH
ormuckIBaercs 3afadeid Komm it 0ObIKHOBEHHOTO
mdpepennmansHoro ypasaenus (OY). BapuanTs
aroro merona. ITpumepsl.

1-2

1-2
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Meroa npoekuuu rpaJueHTa pelieHus 3a1a4u
OINTHUMAJIBHOTO YIIPABIIEHHUS CO CBOOOHBIM TIPaBbIM
KOHIIOM TPaeKTOPUH, COCTOSIHUE MTPOIIECcca yIpaBIeHHs B
KOTOpOU onuchkIBaeTcs 3anavent Kormm st
00bIKHOBEHHOTO Auddepenipaibaoro ypasuenus (OY).
BapuanTts! aToro merona. Ilpumepst.

1-2

1-2
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Merto/ yCIIOBHOTO IpaiueHTa PELICHUs 3a1a4i
OITHMAJIBHOTO YIPaBIEHUS CO CBOOOJHBIM IIPaBbIM
KOHILIOM TPaeKTOPHH, COCTOSTHUE NPOLIecca yIpaBIeHHs B
KOTOpO#1 onmceiBaeTcs 3agadeit Komm mist
00bIKHOBEHHOTO Auddepenipaibaoro ypapaenus (OY).
BapuanTts! aToro merona. Ilpumepst.

33

MeTton conpsbKeHHBIX TPAJUEHTOB PELICHUS 3aa4n
ONTHMAJIBHOTO YIPaBIEHHUS CO CBOOOJHBIM IIPAaBbIM
KOHIIOM TPaeKTOPHH, COCTOSHHE IIpOLiecca YIIPaBICHNUS B
KOTOpOM onuckiBaercs 3anayeil Komm nms
00bIkHOBEHHOTO Auddepenipaibaoro ypasaenus (OY).
[Ipumepsl.

34

[Ipumenenne merona mTpadHBIX QYHKIIMOHAJIOB IIPH
pELICHNH 33124 ONTUMAJIBHOI'O YIIPABJICHHUSL.

1-2

1-2
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OmnmcaHrie HEKOTOPBIX YHUCICHHBIX METOIOB PEIICHS
3a/1a4 ONTUMAJIFHOTO YIIPABJICHUS CHCTEMAMH,
onuchiBaeMbIMU 3agaveit Komm mis O1Y.
ATIpPOKCUMAITUH 32129 ONITUMAIIEHOTO YIIPABJICHUS.
KoneunomepHble pa3HOCTHBIE alIIPOKCUMALINK JJIs1 OTHOU
KBaJIPATUYHON 33]]Ta4X ONTHMAIHHOTO YIIPABICHHUSL.

36

3az[aq1/1 ONTUMAJIBHOT'O YIIPABJICHUA CUCTEMaMHU,
OIMMCBIBACMbIMHU YPABHCHUAMM B YACTHBIX IMMPONU3BOJHBIX

34




(onTUMabHOE yHpaBIEHHE CUCTEMaMH C
pacIipeielIeHHBIMY B TIPOCTPAHCTBE MapaMeTpaMH).
OCHOBHBIE MTOHATHS PACHPEIENICHHBIX CHCTEM (OOBEKTOB)
yrpaienus. Onucanus pacipe/elieHHbIX YIIPABISEMbIX
TIPOLIECCOB. YPaBHEHHS COCTOSIHUSI, ()yHKIIOHAIBI,
OrpaHUYEHUs], TPAHUYHBIE YCIOBHSL.

37

Marematuueckre IoCTaHOBKH HEKOTOPBIX 3a/1a4
OINITHUMAJIBHOTO YIIPABJIEHUSI CHCTEMaMH, OIMCHIBAEMBIMHU
YpaBHEHHUSIMH AJLTHIITHYECKOT0, TapadoInIecKoro u
THIEpOOTMYECKOro THITOB. KOPPEeKTHOCTH MOCTAHOBOK
3aJ1a4u ONTHMaJIbHOTO yrpasieHus. Hekotopsie
TIOCTaHOBKH 337124 ONTHMAJILHOTO YIIPaBJICHHS:
«yTIpaBJIeHUE» (PU3NYECKHUMHU XapaKTEepPHUCTHKAMHU
00BEKTOB yIpaBJeHus (CyOCTaHIMSMU, CBOHCTBAMH
Cpelbl), ONPEAENAIONIMMY €ro COCTOSHHE; YIPaBJICHUE
HpolieccaMy HarpeBa TeMIONPOBOIIIIEIO CTEPHKHS;
ylpaBlieHHe KonebaTeNnbHbIMU MIPOLIECcCaMH,
OIMCHIBAEMBIMH YpaBHEHHUEM KOJICOaHUsI CTPYHBI U
ypaBHEHHEM IOIIePEUHBIX KOJIeOaHUH yIIpyroro CTepKHs.
Hekoropble fpyrue mocTaHOBKH 33/1a4 ONTHMAJILHOIO
yIpaBJIeHUs AT PAacIpe/ieNICHHbIX CUCTEM YIIPABICHHUSL.

38

I'panuenTHBIE METOABI PELIEHHS 3a]a4 ONTUMAaIbHOIO
YIIPaBJIEHUsI CUCTEMAMU, OIUChIBAEMBIMH YPABHEHUSIMU B
YaCTHBIX NPOU3BOAHBIX. KOHEUHOMEPHBIE Pa3HOCTHBIE
annpoKCUMAIIMH 3a/1a4 ONTUMAJIBHOIO YIIPaBJICHUS JUIs
pacIipe/ieIeHHbIX CUCTEM YIPaBICHUs (HEKOTOphIE
PE3yAbTaTHl M UX 00CYXKIEHHUE).

2.5

Onpoc

Bcero 4yacos:

40

72

139.3
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[Tpunoxxenue Ne 2

PeliTUHI-IVIaH IMCHUILIHHBI 110 ceMecTpaM
UMCJIIEHHBIE METO/IbI PELHEHW A O9KCTPEMAJIBHBIX 3ATAY

(Ha3BaHMe AUCIMILIMHEL COIIACHO pabodeMy yueOHOMY IIaHYy)
Hanpasnenue noarorosku 09.03.03 Ipuxnadnasn ungopmamuxa
kypc 4, cemectp VII, VIII

Petitunr-man (3ader)

Buabl yueOHoil e TeIbHOCTH bamn 3a Yucno bainel
cryenron KOHKPETHOE | SA/AHIH '\ 1y manb b1 | MakcuMalbHbI
3a/laHue 3a
CEMECTp
Mopayas 1. BBognasi yacTb. JKcTpeMajibHbIE 321241 KJIACCHYeCKOr0 BADUALIMOHHOT 0
HCYMCIICHUS.

Texkymmii KOHTPOJIb 0 20

1. AynuropHas paboTa (H0oKIan) 20 1 0 20

Py6e:xkHblii KOHTPOJIb 0 10

1. JTaboparopHas pabora Nel 5 2 0 10
Moayab 2. O0001eHUs 32124 BAPUANUOHHOI0 UCUMCJICHUS.

Texkymmii KOHTPOJIb 0 30

1. AynutopHas padoTta (oKIam) 15 2 0 30

Py0e:xHblil KOHTPOJIb 0 40

1 PTP, 3ananus 1-4 10 4 0 40
IMoompuresbHbIe 6AITBI 10

1. Crynenyeckast omuMnuana uin
KOHKYpC pedeparon

2. [lyOnukanus crateu

3. PaboTta co mkoJIpHUKaMHU
(Kpy’>KOK, KOHKYPCBI,OJTUMITHA]TBI )

IMocemaemocTh (0a/1JIbI BBIYMTAIOTCS U3 001 CyMMbl HA0OPaHHBIX 0AJ1710B)

1. TTocemnieHue JTEKIIMOHHBIX 0 -6
3aHSATHI

2. TlocenieHue MPaKTHYECKUX

(ceMuHapCKHUX, JJa0OPATOPHBIX 0 -10

3aHATUI)

HToroBblii KOHTPOJIb

1. 3auer (auddepeHunpoBaHHbII 100
3a4er)




Peittunr-mnan (3K3aMeH)

Buasbl yuebHoit
AeATeJIbHOCTH CTY/ICHTOB

bamn 3a
KOHKPETHOE
3aJaHue

Yucno
3aJlaHuH 3a
cemMecTp

Bamnsr

MunumanpHbII

MakcuMainbHBIN

MO)IyJIL 1. 3agaun onTumanbHOrO ynpaBJjeHus 1 UX kiaccupukanus. 'pagueHTHBIEe MeTOAbI pelIeHAs
ABHEHHUSIMHM B YaCTHBIX IPOM3BOIHbIX.

3a1a4 ONTHMAJIBHOI'0 YIPABJICHUA CUCTEMAMH, OMMACHIBACMBbIMH Y

Tekyuuii KOHTPOJIb 0 10
1. Ayauropnas paboTa 10 1 0 10
(moxuman)
Py6e:xkHblii KOHTPOJIb 0 9
1. PI'P, 3aganus 5-7 3 3 0 9
MOL{yJIL 2. KoHeuHoMepHBIe pa3HOCTHBIE ANINMPOKCHMALINH 32/124.
Tekyuuii KOHTPOJIb 0 30
1. JTaboparopHas pabora 10 3 0 30
No2
Py0exHblii KOHTPOJIb 0 21
1. PT'P, 3aganus 8-10 7 3 0 21
Ilocemaemoctb

1. ITocemenne JIEKIIMOHHBIX 0 -6
3aHITHMN
2. locemenne 0 -10
MPAKTUYECKUX 3aHATHI

IHoompureabHble 6B 0 10

HNTOroBbIii KOHTPOJIb

1. Dx3ameH | \ 30
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