MHUHUCTEPCTBO HA}/KH 1/1 BBICLIEI'O OGPA3OBAHMA
POCCHUHUCKOU GEJIEPALIUA
{ ils

(enepanbHOE rocy1apcTBeHHOE OF0KETHOE 00pa30BaTeIbHOE YIPeKICHHE
BBICILIEr0 00pa30BaHHs
«MarHuTOropcKHil rocy1apcTBEHHBIH TeXHHYeCKHH yHiBepcuTeT uv. [ 1.
Hocoga»

- YTBEPXJIAIO
ﬂ b} Jupextop UEuC
/A/{W 1O.B. ComoBa
\/,\

02.02.2026 .

PAGOYASI IPOTPAMMA JUCHUATIIMHLI (MOYJISA)

COBPEMEHHBIE ITPOB/TEMbI ITPUK/IAJHOH MATEMATHKH H
HH®OPMATHKH

Hanpasienue moAroToBKH (CriennanbHOCTh)
01.04.02 I'lpuknajHas maremMatika 1 HHGopMaTHKa

HanpasienHocts (npoduib/crenuany3anus) MporpamMmel
MaTtemaTHuecKoe MOJIeIHpoBaHue U LM(POBbIE IBOHHUKH

VpoBeHb Bbiciiero o0pa3oBaHus - MarucTparypa

dopma 00yueHus
oYHas

MHCTHT'\'T/ (l)al(yllb'l’t"l‘ HHCTHT)’T €CTEeCTBO3HAHHUS U CTaHAapTH3allHH

Kadenpa [TpykIagHON MaTeMaTHKH M MH(OPMATHKH
Kypc 1

Cemectp 2

Maruuroropck
2026 ron



PaGouas nporpamma cocrasrnena ua ocnose ®IOC BO - MarucTparypa 1o
HalipaBJicHuIO noarorosku 01.04.02 Ipuknagnas MaTemaTuka 1 uH(pOpMaTHKa (IIpuKa3
MunoGpurayku Poceuu ot 10.01.2018 r. Ne 13)

PaGouas nporpamma paccmotpena u oz00pena Ha 3aceaHuH Kadeapsl Ipuknagmoi

MaTeMaTHKH U HHPOPMATHKH
/%OA H3BexoB

13.01.2026, nporoxon Ne 5
Paboyas nporpamma 0106pena MeToamueckolt KoMuccHer—& (0
02.02.2026 r. nporokon Ne 4

3aB. xadenpoii

/ 4
[Tpencenarens ( IO.B. ComoBa
M

Pabouas nporpamma cocrasena:

%ecc (enpel ITMul, nokrop hus-mar. HayK
)A/x'(ll,pxl — C.J. Kaguenko
‘/(/‘/V

=,

Penensent: =
~ ~ puaES
3aBenyromui kadenpoit Mdusnkn, kana. Qus-mar. Hayk AM.

Jloarymun




JIMcT akTyajam3anuu padoyeil mporpamMmbl

Pabouast mporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa s peanusaruu B 2027 - 2028
y4eOHOM roJty Ha 3acenanunu kadenapel [IpukinagHoit MaTeMaTUKy U HHOOPMATUKH

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamMma nepecMoTpeHa, 00Cy>kaeHa u ogo0peHa s peanmsaruu B 2028 - 2029
y4ueOHOM rojty Ha 3aceqanuu kadeapsl [IpukinagHoi MaTeMaTUKU U HHGOOPMATUKU

[IpoTtokonm ot 20 . Ne
3aB. kadenpoii 10.A. U3BekoB




1 lesu ocBOCHUSA TUCUMIIJIMHBI (MOTYJIA)

[enstmu ocBoeHMsI UCHUTUTMHBI « COBpeMEHHBIE TTPOOJIEMbI MPUKIIATHON MAaTEMAaTUKH U
WH()OPMATUKI SIBISETCS: M3JI0KEHHWE OCHOBHBIX METOJIOB MOCTPOCHMSI M aHaju3a CIIOKHBIX
MaTEeMaTUYeCKUX MOJEINICH; aJrOpUTMOB JUIsl HCCIEAOBaHUS MAaTEMaTUYECKHX MOJCNed ¢
ucnonb3zoBanueM DBM. Kypc npusBan n1ath 0030p HEKOTOPBIX aKTyaJIbHBIX HAYYHBIX MPOOIEM
MPUKIATHOM MaTeMaTUKH ¥ WH(POPMATUKU, a TaKXKe CYIICCTBYIONIMX B HACTOAIIEE BPEMS
METO/IOB, TIOJIXOJIOB M CPEJICTB PEIICHUS JAHHBIX TTPOOJIEM.

2 MecTo IMCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuuruinHa CoBpeMeHHble NPOOJeMbl NPUKIATHOW MaTeMaTUKH M HHPOPMATUKU
BXOJUT B 00513aTEIbHYIO 4aCTh Y4€OHOI0 II1aHa 00pa30BaTEIIbHON IPOTrPaMMBbI.

Jns  u3ydeHWs  JAUCUMIUIMHBI ~ HEOOXOXMMBI  3HaHUS  (YMEHMs,  BIaJEHU),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YyUCHHS AUCIUTUTUH/ IPAKTUK:

JlonoJHHUTENbHbIE TIaBbl (PYHKIIMOHAIBHOTO aHAIHM3a

MeTobl penieHus SKCTpEMaIbHBIX 3a/1a4

OOpartHble 331a4M CIEKTPAJILHOTO aHAIM3a

3HaHus (YMEHHUs, BJIQJICHUS), [TOJIyYEHHbIE NIPU U3yYE€HUU JAHHOW AMCLUILUIMHBI OyIyT
HEO0XOIUMBI JUIsl U3yUCHUS IUCHUILINH/TIPAKTHK:

[Ipon3BocTBEHHAS - HAyYHO-UCCIIEI0BaTeIbCKast paboTa

JIMCKpeTHbIE U MaTEMaTUUYECKHE MOJIEIH

JlonoHUTENbHbIE TTIaBbl KOMIUIEKCHOTO aHaIn3a

CoBpeMeHHbIE YUCIIEHHBIE METO/Ibl MaTEMAaTUYECKON (PU3UKH

CrexrpanbHas Teopust TudGepeHIHaTbHBIX ONIEPaTOPOB

YucieHHble METO/IbI PEIIEHUS] HHTETPaIbHbIX YpaBHeHUI Dpearoabma nepBoro poja

3 Komnerenuuu odyyaronierocsi, popmMupyembie B pe3yJjabTaTe 0CBOCHUSA

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeMble Pe3yJIbTAThl 00yUeHH st

B pesynbraTe ocBoeHMs JUCHUILIUHEL (MOayJis1) « CoBpeMEeHHbIE TPO0IeMbl PUKIIATHON
MaTeMaTHKU U THPOPMATUKNY 00yUaroLUiics 10JKeH 001a1aTh ClIeAYOIIMMU KOMIETEHIUSIMMU:

KOI[ HHIUKaATOpa I/IHI[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIINN

OIIK-1 Cnoco6eH pemiate akTyalbHbIe 3a/1a4l (pyHIaMEHTAIbHON U MPUKIJIAAHON MaTeMaTHKU

OIIK-1.1 Pemaer npodeccuonanbHble 3amaud ¢ 00JIACTH  (yHAAMEHTAIbHOH U
MIPUKJIAHON MaTeMaTUKU

OIIK-1.2 Bnaneer crocobamu u mpuemMamu pelIeHUs MCCIEIOBATEIbCKUX 3a/lad B
obsnacT HyHIAMEHTAIbHOM M NPUKIIAHOW MaTEMAaTUKH

OIIK-1.3 [Tpumenset pyHnaMeHTaIbHbIE MEXAUCHUIUIMHAPHBIE 3HAHUS /TS pEIIeHUS

3aJ1a4 B 1po(heCCUOHAILHON NEITEILHOCTH




4. CTpyKTypa, 00bEM U COAEPKAHNE TUCHUILIUHBI (MOLYJIs1)
OO0mmast TpyTI0eMKOCTh AMCIUILIINHBI COCTAaBISICT 4 3a4eTHBIX equHuI] 144 akaj. 4acoB, B TOM

HHUCIIC:

— KOHTaKTHas pabota — 40,3 akaj. yacos:
— ayuTopHas — 34 akajl. 4acoB;
— BHeayauTopHas — 6,3 akaJi. 4acoB;

— caMmocTosTeabHas paboTa — 68,3 akaj. 4acos;
— B (JOpMe MpaKTHUECKOM MOAroToBKU — () akas. yac;

— IOATOTOBKA K 3K3ameHny — 35,4 akaj. yac

dopma aTTecTaluy - SK3aMEH

AynutopHas 3 =
o | KOHTaKTHas pabota E E dopma TeKy1ero
Paznen/ Tema % (B axan. uacax) E = Bux . KOHTPOIIA Kon
N —— s & O |caMocTOATENLHOM | yCTIEBAGMOCTH M | /0
@) g & paboThI MIPOMEKYTOYHOM
Tex. mab. | mpakT. =g arTecTalyy
3aH. 3aH. O &
1. [TonsTue «MsATKUe
BBIYHCIICHUS (SOFT
COMPUTING)
CocraBienue
1.1 Data mining Ta0JIHUIY IIpoBepka OIlK-1.1,
(MHTEIUIeKTyaNbHEIN aHaIn3 4 Pa6ota ¢ WHIWBHTY ATHBIX OIIK-1.2,
nmaHHbeix — MAJT) 3JIEKTPOHHBIMU 3a/laHui OIIK-1.3
yueOHUKAMHU
1.2 Coepsl mnpuMeHEHHUS H%MOTOBKa «
Data Mining. Twursl anl((;lzl ii;ilé(;
3aKOHOMEPHOCTEH, P y 6 OIIK-1.1,
ompezensieMble Data 1 4 SAIITHIO Jlaboparoprsie OIlK-1.2,
Mining. IToctaHoBkH 3aga4y Mok . padote! OIIK-1.3
" x OCHOBHBIC JIOTIOJTHUTEJIbHON
UH(OPMAIHH T10
MaTeMaTHYECKHE CXEMBI. .
3aJJaHHON TeMe
1.3 MaremaTtnueckuit [Noaroroska k
WHCTPYMEHTApHi Data nabopaTopHO-
Mining.  Knaccudpuxanus HNPaKTUYECKOMY OMK-1.1
CPEICTB. 1 4 3aHATHIO JlaGoparopubie OIK-1 ’ 2’
OCHOBHBIE NPUHLUNBI U Iouck paboTh OHK-I' 3’
MOJIOXKEHUsT  pa3pa-00TKu JIOTIOJTHUTEJIbHON ’
UH()OPMAIIOHHBIX 2 UH(}OPMAIHH T10
AQHAJIUTUYECKUX CHUCTEM. 3aJJaHHON TeMe
[MoaroroBka k
nabopaTopHo-
MPaKTHYECKOM
b 3aHATUIO g JlaGopatopHsbie OIK-1.1,
1.4 Heuerkue MHOXeECTBa 2 1 4 BAIIOIHCHIE paBOTH OIIK-1.2,
OIlIK-1.3
MIPAKTUYECKUX
pabort (perieHue
3a1a9)
ITonroroBka x
nabopaTopHo-
MIPAKTHYECKOMY
3aHATHIO
. Pabota c JlaGopatopHsbie OIIK-1.1,
1.5 HelipoHHble ceTn 2 1 4 OIIK-1.2,
KOMITBIOTEPHBIMHU padoTsl OTK-13
o0y4aromumu ’
[IporpaMMamH,
3JIEKTPOHHBIMU
y4eOHUKAMH




IlogroroBka k

nabopaTopHO-
1.6 T'enernueckuit TPAKTITICCKOMY OIIK-1.1,
3aHATHIO JlaGopatopHsie
aNroput™M  (3BOJIIOIIMOHHBIC 4 TMonck paboTs! OIlK-1.2,
BBIYHMCIICHHUS) N OIIK-1.3
JIOTIOJTHUTEJILHON
UHPOPMALIUH T10
3aJIaHHOU TeME
Hroro no pazneny 24
2. BbICOKONIPOU3BOIUTEIBHBIC
BBIYHCIIUTEIbHBIE CUCTEMBl U
00J1aCTH UX IPUMEHEHHUS
2.1 Apxurtekrypa Cocrasenue IIposepka OIIK-1.1,
COBPEMEHHBIX 4 Tabmian. Pabora ¢ HWHJIMBUTy aTbHBIX OIlK-1.2,
3JIEKTPOHHBIMU .
CyTIEpKOMIIBIOTEPOB. 3a/laHui OIIK-1.3
y4eOHUKAMU
2.2 CynepKOMIIBIOTEPHl B TonGop, Iposepxa OIK-1.1,
4 ONMCAHUE CAalTOB | UHAMBUIYAIBHBIX OIIK-1.2,
Poccun. i
Wurepuer 3alaHui OIlK-1.3
2.3 BekropHo- TTonGop, TIpoBepka OIIK-1.1,
KOHBeHepHbIe 2 | ommcaHHWe CaliTOB | MHOWBUAYAIBHBIX OIIK-1.2,
KOMIIBIOTEPBI. WHurepuer 3aJlaHuI OIlK-1.3
2.4 MaccuBHO- IToaroroBka k OIK-1.1
napajuieJbHbIe 4 J1ab0paTopHO- JlaGopatopHbie OIK-1 ’ 2’
KOMITBIOTEPEI c TIPaKTHIECKOMY paboThI OIK- 1' 3’
pacrpeesieHHOH MaMsIThIO. 3aHSATHIO
[lonroroBka OIK-1.1,
2.5 KnactepHble CHCTEMEI. 4 n1aGopatopHo- Jlagoparopusie OIIK-1.2,
MIPAKTHYECKOMY padoTHI OIK-1.3
3aHATHIO
Pa6ora ¢ TIpoBepka
2.6 KBanTOBEIE BRIYUCIICHUS 4 | DOTIONHUTENBEHON | MHIWBUIYaTHHBIX
JUTEepaTypoit 3aJlaHuI
Wroro no pazneny 22
3. Hexotopsie IpOOJIEMBI
COBPEMEHHOM MPUKIIATHON
MaTEMaTHKH
[Moaroroska k
nabopaTopHO-
3.1 IIpoGuiema obecnieueHus NPaKTUYECKOMY OTIK-1.1
Ha/Ie)KHOCTH  BBIYUCIICHUN 4 3aHATHIO JlaGopatopHsie OIK-1 '2’
IIPY OTPAHUYEHUH TOYHOCTHU Iouck paboThI OHK-I. 3’
HCXOJIHBIX JAHHBIX JIOTIOJTHUTEJIbHON
UH(OPMAIHH T10
3aJJaHHOU TeMe
[ToaroroBka k
nabopaTopHo-
MIPAKTHYECKOMY
3.2 HexoppekTHbIE 3a1ad. 3aHSTHIO OIK-1 1
3amauu, TMPOMEXYTOYHBIE 6 Pabota c JlaGopatopHsbie OIK-1 '2’
MEXJY KOPPEKTHBIMH U KOMITBIOTEPHBIMHU paboThl Ol'[K-l. 3’
HEKOPPEKTHBIMH. 00yyaromumMu ’
MporpaMMamMH,
3JIEKTPOHHBIMU
y4eOHUKAMU
[Moaroroska k
nabopaTopHo-
3.3  uddepenunansuoie IPaKTUIECKOMY OTK-1.1
YpaBHEHU, HUX 63 3aHATUIO JlaGopatopHsbie OHK-I'Z,
peoOpa3oBaHusl. ’ Brimonnenne paboThI Ol'IK-l. 3’
Y CTOMUNBOCTD pEIICHUI. MPaKTHYECKUX ’

pabort (perieHue
3a/a9)




IlogroroBka k

3.4 .«XKecTkue» U «MATKHE» nabopaTopHO-
MaTeMaTHYECKUE  MOJCIIH. IIPAaKTHIECKOMY OIK-1.1
Pemenne >xectkoit 3amaun 3 2 4 3aHATUIO JlaGopatopHsie OIK-1 2’
Komm mnst ypaBHeHuét u Brimonuenne padoThI OIK- 1' 3’
CHCTEM YypaBHEHHWIl IepBO- MIPAKTUYECKUX ’
TO MOPSIJIKA. pabort (perienue
3aj1a4)
IlonroroBka
nabopaTopHo-
3.5 UnTepBaibHBIE METOIBI TIPaKTUIECKOMY OIK-1.1
pelieHns 1 2 2 3aHSATHIO JlaGopatopHsbie OIK-1 2’
TG PepeHIIHATBEHBIX BeinonHnenue padoThI OTIK-1 3’
YpaBHEHHUH. MIPAKTUYECKUX ’
pabort (perieHue
3aa4)
Uroro mo pazneny 10 10 223
Uroro 3a cemectp 17 17 68,3 JK3aMeH
Hroro mo nucuuIuIvHe 17 17 68,3 JK3aMeH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

B xozne uzyuenus aucuurinabl « COBpeMEeHHbIE MTPOOJIeMbI MTPUKIAIHONM MaTeMAaTUKHU U
UHPOPMATUKU» PEKOMEHIYETCsl HCIONb30BaTh OOpa3oBaTeNbHbIE W HH(POPMALMOHHBIC
TEXHOJIOTUH:

1. TpanuoHHBIE TEXHOJIOTUU O0yYEHUs, PEAIoiaralIue nepegady nHpopmanun B
roTOBOM BuJE, (GOpPMUPOBAHHE Y4YEOHBIX YMEHHUH MO 00pasily: JEKUUsA-U3TI0KEHHUE, JIEKIIHs-
00BsiICHEHUE, JTA0OpATOPHBIC PAOOTHI U .

Hcnonb30BaHue TpaAUIIMOHHBIX TEXHOIOTHI 00ecreunBaeT OpUEHTUPOBAHKE CTYICHTA

B NOTOKE HH(MOpMAIMM, CBS3aHHONW C pPa3MYHBIMHM IOJXOAAMU K OIPEICIICHUIO
CYLIHOCTH, COJEp>KaHUS, METOAO0B, ¢GOpM pa3BUTHS W  CaMOPa3BUTUSA  JIMYHOCTU;
caMooIIpe/ieNIeHHe B BEIOOPE ONTUMAIBHOTO IYTH U CIIOCOOOB JINYHOCTHO-ITPO(ECCHOHAIEHOTO
pPa3BUTHS; CHUCTEMAaTU3alUI0 3HAHWI, MOJYYEHHBIX CTYyJACHTAMH B IMpPOLECCEe AyJUTOPHOM HU
CaMOCTOSITENIbHOW ~ paboThl.  JIGKIMOHHBIE 3aHATHS TMPOBOAATCA C  HCIOJIB30BaHHEM
MYJIbTUMEAUNHBIX cpelcTB. JlabopaTtopHble 3aHATHS 00eCHEeUYUBAIOT Pa3BUTHE U 3aKpEIUICHUE
YMEHUI M HAaBBIKOB OIpENEJICHUs IeNieil U 3aJad caMOpa3BUTHs, a TaKXKe MPHUHATUS Hanbosee
a¢ddexTuBHBIX pemieHU 1O ux peanu3auuu. JlaGopaTopHble 3aHATHS TMPOBOJATCA B
KOMIIBIOTEPHBIX KJ1accax BeruucauTenbHoro nenrpa @I'bOY BO «MI'TY um. .M. Hocosay.

B xozme mnpoBeneHus JIEKIUMOHHBIX 3aHATUN IPEIyCMATPUBAECTCS HCIIOJIb30BAHHE
AJIEKTPOHHOI'O JEMOHCTPALlMOHHOIO MaTepuaia 1o TeMaM, TpeOYIOIUM WLTIOCTpaluu paboThl
IIPOTrpaMMHBIX IPOIYKTOB.

B xozme mnpoBeneHuss MpakTUYECKUX 3aHATUNA IPEIycMaTpUBAETCs HCIOJb30BAHUE
CPEJCTB BBIUMUCIUTEIBHON TEXHUKHU MPHU BBINOJHEHUU WHIMBHUYalbHBIX 33JlaHui. Tekymui u
IIPOMEXKYTOUHBIM KOHTPOJIb OCYIIECTBIISIETCS C HUCIOJIb30BAaHUEM CPEJICTB BBIYMCIUTEIBHON
TEXHUKH.

2. IHTepakTUBHBIC TEXHOJIOTHH, IIPEIIOJIAraoine OpraHu3anio 00ydeH!s KaK MPOIyK-
TUBHOW TBOPYECKOHM JEATEIBHOCTH B PEKUME B3aUMOJICUCTBUS CTYACHTOB JIPYT C JIPYTOM U C
npenogasareneM.  Mcmnonb3oBaHME ~— MHTEPAKTUBHBIX ~ OOpa30BAaTEIbHBIX  TEXHOJIOTUM
CHOCOOCTBYET IMOBBIIICHUIO MHTEpPECA U MOTUBALMM y4yalllUXCs, aKTUBH3ALUU MBICIUTEILHON
JESATeTLHOCTH ¥ TBOPUYECKOTO MOTEHIMAJIa CTYJACHTOB, JenaeT 0osee 3pPEeKTUBHBIM YCBOCHHE
MaTepHaia, MO3BOJISIET MHIMBHYaIU3UPOBaTh OOYUYEHHE U BBECTH SKCTPEHHYIO KOPPEKIIHIO
3HAHUM.

B pamkax pucturmimabl «CoBpeMEHHbIE MTPOOJIEMbl MPHUKIAJIHON MaTeMaTUKH U
uHpopMaTuku» mpenycMmarpuBaercss 20 4YacoB ayIWTOPHBIX 3aHATUHA, MPOBOAMMBIX B
UHTEPaKTUBHOH (opme.

3. NudopManinoHHO-KOMMYHUKAIIMOHHBIE o0pasoBaTeybHbIC TEXHOJIOTHH,
Iperoiaraolue oOpraHu3aluio 00pa3oBaTeIbHOIO Mpollecca, OCHOBAHHYIO Ha NMPUMEHEHUU
CHeHaIN3UPOBAHHBIX IPOTPAMMHBIX CPeJ] 1 TEXHUYECKUX CPeICTB paboThl ¢ nH(popmannein. Mbl
UCMONb3yeM Takue (GOopMbl Y4eOHBIX 3aHATHH C MCIOJNB30BaHMEM HH(POPMALMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH KaK JEKIUU-BU3yaIM3alli1 U IPaKTUUYECKHE 3aHITUSI B (hopMe
IIpE3EHTALUH.

[Ipu npoBeeHNM IPAKTUYECKUX 3aHATUHN UCIIONIb3YIOTCA TPYINOBas paboTa, TEXHOJIOTUs
KOJIJIGKTUBHON TBOPYECKOM JIEATEIIBHOCTH, TEXHOJOTHS COTPYIHHYECTBA, OOCYXICHHE
npo6iieMbl B hopMe TUCKYyCCUH, ebatThl. J[aHHbIe TEXHOIOTHMH 00€CIIeYHBAIOT BICOKUI YPOBEHb
YCBOEHHSI CTYJICHTaMU 3HaHHMH, 3P PEKTUBHOE U YCIIEIIHOE OBJIAJICHUE YMEHUSIMU U HABBIKAMH B
npeAMETHOW oOmactu, (QOPMUPYIOT TO3HABATEIBHYIO TMOTPEOHOCTh W  HEO0OXOJAUMOCTH
JanpHemero  camMmooOpa3oBaHHUs,  IO3BOJIIIOT — aKTHBHM3MPOBATh  HMCCIEIOBATENbCKYIO
NeSITeNIbHOCTh, 00ecneunBatoT 3 (HEeKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUI.

4.Bo3moskHoctu obpazoBarenpHoro noprana ®I'6OY BO «MI'TY um. I'.1. HocoBa» ans
MIPEIOCTABIIEHUS CTYA€HTaM rpaduka caMoCTOSTEIbHON pabOThI, pacCIIUCaHU



KOHCYJIbTallU, 3aJaHUM JUIsI CaMOCTOSITEJIBHOTO BBIIIOJIHEHHMSI U PEKOMEHAYEMBIX TEM s
CaMOCTOSITENIBHOTO U3YUEHHUS.

Hcnonb3yembie 00pazoBaTeNbHbIE TEXHOJOTUH TO3BOJIAIOT aKTHMBHO NPHUMEHATH B
y4eOHOM IIpoliecce HMHTEPAKTHBHBIE (POPMBI TPOBEACHUS 3aHATUH, YTO CIIOCOOCTBYET
(bopMHUPOBAHUIO U PA3BUTHIO MPO(PECCHOHAIBHBIX HABBIKOB 00yYarOmuXxcs, GOpMUPOBAHUIO UX
npodecCHOHATBHBIX KOMITETCHIINH.

6 YuyeOHO-MeTOaMUYECKOE 00ecIieYeHre CAMOCTOSITeIbHOI padoThl 00y4al0IUXCSH
[IpencraBieHo B IpuIOKeHUN 1.

7 OueHoYHbIe CPeICTBA IJIf POBEIeHUS POMEKYTOUHOM aTTecTaluu
[IpencraBieHsl B IPUIOKEHUU 2.

8 Y4ueOHOo-MeTOAMUYecKOe U HHGOPMALMOHHOE 00ecTieYeHre U CIUIJINHBI (MOXYJIs)

a) OcHoBHas1 IMTEpPaTypa:

a) OcHOBHas IUTEpaTYypa:

1. Beccmepthbiii, M. A. CucTeMbl UCKYCCTBEHHOTO MHTEIUICKTA | y4eOHOE MocoOue st
By30B / U. A. beccmepTHsIil. — 2-€ u3a., ucrp. u gon. — Mocksa : UzgarensctBo FOpaiit, 2020.
— 157 c. — (Bsicuiee oopazoBanue). — ISBN 978-5-534-07467-3. — TekcT : 371eKTPOHHBIN //
OBC IOpaiir [caiiT]. — URL: https://urait.ru/bcode/451721

2. Hazapos, /I. M. UHTemieKkTyalbHbie CUCTEMbI: OCHOBBI TCOPUH HEUYSTKHX MHOXKECTB :
yaeOHoe mocooue st By30B / [I. M. Hazapos, JI. K. KonbrmeBa. — 3-¢ u3n., ucrp. u J1om. —
Mockaa : U3natenbctBo FOpaiit, 2020. — 186 c. — (Briciiee o6pazoBanue). — ISBN 978-5-534-
07496-3. — Tekcr : anektponnsiii // OBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/453458

3.1llenn, A. X. Knaccuyeckue ¥ KBaHTOBBIC BhIUMCIICHUs/ : yueOHOe mocooue / A. X.
[enp, M. H. Bsnbiit. — 2-e u3n. — Mocksa : UHTYUT, 2016. — 273 ¢. — TeKcCT : 21eKTpOHHBIN
// Jlans : anexTpoHHO-O0MOIMoTeuHas cucremMa. — URL: https://e.lanbook.com/book/100617 . —
Pexwum moctyna: asst aBTOpHU3. OJIB30BATENICH.

0) lonotHuTeEIBHAS TUTEPaTypa:

1. borganos, E. I1. MHTEIEKTyaJIbHBIA aHAJIN3 JAHHBIX : IPAKTUKYM JUJI MaruCTPAHTOB
Hanpasienus 09.04.03 «IIpuknannas uapopmaruka npoduis noaroroBku «MHudopmanmonssle
CUCTEMBI U TEXHOJIOTUH KOopriopatuBHOro ynpasienus» / E. I1. bornanos. - Boarorpan : ®I'bOY
BO Bomrorpanckuit I'AY, 2019. - 112 c¢. - Teker : oanexrponnsmi. - URL:
https://znanium.com/catalog/product/1087885. — Pexxum nocTymna: mo moAmnucke.

2. bopucesuy, A. B. DddexTrBHas annapatHas peanusanns reHeTHYeCKoro airopurMa
Compact GA s moucka skctpemyma Qynkiuii / A. B. bBopuceBuu // DneKTpoHHBIN KypHAI
"3naanyM". - Mocksa : HUL] Uudpa-M, 2014. - 7 c. - ISSN 2311-8539. - TekcT : 2IeKTpOHHBIH. -
URL.: https://znanium.com/catalog/product/470335. — Pexxum gocTyna: 1mo momucke.

3. I'magxos JI. A. I'enernueckue anroputmsl : yaeouuk / JI. A. I'magkos, B. B. Kypeiiuuk,
B. M. Kypenuuk ; mox pen. B. M. Kypeiunka. — 2-e u3n., ucnpasi. u gon. — Mocksa :
OU3SMATIIAT, 2010. - 368 c. - ISBN 978-5-9221-0510-1. - Tekcr : snexrtponnsiid. - URL:
https://znanium.com/catalog/product/544626. — Pexxum noctymna: 1mo momucke.

4 Ilpununko, B. K. ®usnueckue 0CHOBBI KBAaHTOBBIX BbIUMCIeHUH. J[MHamMKka KyouTa :
monorpadus / B. K. [Ipununko, U. U. Kosanenko. — Canxr-IlerepOypr : Jlanp, 2019. —



216 ¢. — ISBN 978-5-8114-3383-4. — Texkct : anekTpoHHbIN // JlaHb : 3JIE€KTPOHHO-
6ubmmoreunas cucrema. — URL: https://e.lanbook.com/book/111888 — Pexxum nocryna: s
aBTOpU3. MMOJIb30BATEIIECH.

4. T'opbauenko, B. 1. IHTeIIeKTYaIhbHBIE CUCTEMBI: HEUETKHUE CUCTEMBI M CETH : y4eOHOe
nocobue 11 By30B / B. U. 'opbauenko, b. C. Axmetos, O. 0. Ky3nenosa. — 2-¢ u3f., ucnp. u
nor. — Mocksa : U3marensctBo FOpaiit, 2020. — 105 c. — (Bricmee o6pazoBanue). — ISBN
978-5-534-08359-0. — Tekcr : osnektponnbii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/453629.

5. OGpaTtHbie U HEeKOppeKkTHbIe 3anaun: yueOonuk / A.O. BarynesH, O.A. bensk, 1.1O.
CyxoB u nip. - Poctos u//1: U3garenscTBo FODY, 2011. - 232 ¢. ISBN 978-5-4358-0908-9. - Tekcr
: anekTpoHHbIi. - URL: https://znanium.com/catalog/product/550370

6. CrankeBud, JI. A. IHTe/IeKTyaJIbHBIE CUCTEMBI M TEXHOJIOTHH | YIEOHHUK U TPAKTUKYM
11st By30B / JI. A. CrankeBud. — Mocksa : M3garensctBo FOpaiit, 2020. — 397 ¢. — (Bricmiee
obpazoBanue). — [SBN 978-5-534-02126-4. — Texkcr : anekrponHsiii / OBC KOpaiT [caiiT]. —
URL: https://urait.ru/bcode/450773.

B) MeToan4yeckue yKazaHusi:

1. Kyp3aeBa, JI. B. Heuerkas joruka v HEHpOHHBIE CETHM B 3aJadyax yIpaBJICHUS
COLIMATIbHO-9KOHOMHMYECKUMHU CHUCTEMaMU U Tpolieccamu : yuyeOnoe nocobue / JI. B. Kyp3aesa ;
MITY. - Marautoropck : MITY, 2016. - 113 ¢ : wm, Tadbn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2910.pdf&show=dcatalogues/1/113
4443/2910.pdf&view=true. - MakpoOOBEKT. - TEKCT : 3IEKTPOHHBIMH.

2. JlorynoBa, O. C. Teopust HeueTKX MHOXeCTB : yuebHoe nocodue / O. C. Jlorynoga, E.
A. Unwuna, B. C. Benmukanos ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1 351eKTpOH. ONT. TUCK
(CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2285.pdf&show=dcatalogues/1/112
9895/2285.pdf&view=true. - MakpooOBEKT. - TEKCT : 3IEKTDOHHBIH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanue I10 Ne norosopa Cpox aeicTBus IUIICH3UN
771p c¢B000IHO pacapocTpanseMmoe 110 0eCcCpOYHO
FAR Manager c¢B0001HO pacapocTpanseMoe 110 0eCcCpOYHO
Maple 14 Classroom 4y 113 11 o1 11.04.2011 GeccpouHo
License
MathWorks MathLab 1, ¢4 14 1108 122014 GeccpouHo

v.2014 Classroom License

MathCAD v.15 Education

University Edition J-1662-13 o1 22.11.2013 OeccpovyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIHOHHBIE CIIPABOYHbIE CHCTEMbI
| HazBanme xypca | CchlIIKa




HarnronansHas UHPOPMALUOHHO-
aHanMTuYecKkas cucrema — Poccuiickmii maaekc|URL: https://elibrary.ru/project_risc.asp
HayuHoro nuruposanus (PMHII)

[TouckoBas cucrtema Akagemust Google (Google

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

Scholar)

JmekTponHbIe pecypert Gnbmorekn MITY um. https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa

Poccuiickas  I'ocynapersennas  GuommoTexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

9 MaTepuajbHO-TeXHHUYECKOe o0ecreueHne TUCIUIIINHBI (MOLYJIs1)

MatepuaiabHO-TeXHUUYECKOe 00ecreueHre IUCIUIUIMHBI BKITIOYAET:

Y4eOHble  ayquTOpUM  JJi1  TPOBENEHUS  3aHATHM  JIGKIMOHHOIO  THIIA.
OcHnaienue: MynbTUMEMITHBIE CPEICTBA XPAHEHHUSI, TIepeaun U MPeCTaBICHUs HHPOPMAITIH.

VYuebHas ayauTopus JUIS TPOBEIEHHs J1a00opaTOpHBIX padOT: KOMIIBIOTEPHBIE KIACCHI.
OcHamenue: Ilepconanbapie KoMIblOTEpHl ¢ maketom MS Office, Beixogom B MHTEpHET 1 ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HUH(POPMALIMOHHO-00pa30BaTEIbHYIO0 CPEly YHUBEPCUTETA.

[Tomemienus st caMmocTosTeNbHOM paboThl 0O0yvaromuxcs. OcHamenue: [lepconanbHbie
KoMmmbroTepsl ¢ maketoM MS Office, Beixogom B MHTEpHET M C JOCTYIIOM B 3JIEKTPOHHYIO
nH(}OPMaILMOHHO-00pa30BaTEIbHYIO CPE/ly YHUBEPCUTETA.

VY4eOHble ayAuTOpUM JUIsl TPOBEAEHUS MPAKTUUYECKUX 3aHSATUN, TPYNIOBBIX U
WHJUBUIyaIbHBIX KOHCYJbTAllUA, TEKYLUIEro KOHTPOJS M MPOMEXKYTOYHOM aTTeCTalUu.
OcHaienue: Jlocka, MyJIbTUMEIUIHBIA MIPOEKTOp, SKpaH. Kommiekc TECTOBBIX 3aiaHuil yis
MIPOBEPKHU MPOMEKYTOUHBIX U PyOEKHBIX KOHTPOJICH.



Ipuiaoxkenne 1. Y4deOHO-MeToaMUYecKOe o0ecredyeHHe CAMOCTOSITEILHOH PadoThI
00yYarIMXCs

[To mucnunnune «CoBpeMeHHbIE MPOOIEMbl NPUKIAIHON MAaTeMaTUKU U MH()OPMAaTHKN»

IIPelyCMOTPEHA ayIUTOPHAsl U BHEAYIUTOPHAs! CAMOCTOATEbHAs paboTa 00y4darouxcsl.

AynuTtopHas ~ camMocTosATeNbHas  paboTa  CTYyAEHTOB  IIpeinojaraer  paboTy ¢

KOMITBIOTEPHBIMH OOYYaIOIIMMH MIPOrpaMMaMH, 3JIEKTPOHHBIMH Y4eOHHKaMH Ha J1a00opaTopHO-

NPAaKTUYECKUX 3aHATUAX, PELICHHE KOHTPOJIbHBIX 3a/1ad Ha MPAKTHYECKUX 3aHATHUSAX, TOUCK

OTBETOB HA KOHTPOJIbHBIE BOIIPOCHI.

Konmponwvnuvie eonpocwi:

Pazoen I Houamue «msexue eoruucaenuay (SOFT COMPUTING)

Yro Takoe data mining, kommoHeHTHI data mining?

Asnsercs mu «OuenuBanuey 3anadeit Data Mining?

Ha3zoBure 1ienu 1 3ajjauu KJIaCTEPHOTO aHAIM3a, €r0 HalpaBJICHUs.

Kakue BUibl perpecCMOHHBIX MOJIETEH BaM U3BECTHBI?

Chopmynupyiite 0COOEHHOCTH HEHPOHHOIO MOAEIMPOBaHUA. B yeM ero 1ocToMHcTBa U
HEeJ0CTaTKu?

Chopmynupyiite MOHATUE HEYETKOIO0 MHOXECTBA M CPABHUTE €ro C IMOHATHEM
0OBIYHOTO MHOXECTBA.

7. UYTo Ha3bIBAIOT HOCUTEJIEM HEYETKOI'0 MHOXKECTBA?

Urto Takoe BbICOTa HEYETKOTO MHOKECTBA?

9. CdopmynupyiiTe onpeaesieHue OCHOBHBIX ONepaluii HaJ] HEUeTKUMH MHOXXECTBAaMH U
IPOBEIUTE HUX CPAaBHEHUE C AHAJIOTMYHBIMM JJIs YETKUX MHOXECTB. YeM OHU
paziuyarorcs? B dem cxoactBo?

10. MoxxHO 1M oONpeAenuTh ONEepaluyd HaJ HEYETKMMH MHOMKECTBAMHU TaK, 4YTOOBI
OJTHOBPEMEHHO BBINOIHSIINCH 3aKOHBI AUCTPUOYTUBHOCTH U UCKITFOUEHHSI TPETHET0?

11. JlaiiTe onpeneneHue MoAMHOKECTBA HEYETKOTO MHOXKECTBA.

12. Yto Takoe HeUpOHHbIE CETU?

13. Kakue ¢pyHKIUU BBINOIHAET BXOJHOU CI0H MHOTOCIOMHOIO NepcenTpoHa’?

14. Kakast 3 HUKenepeurcIeHHbIX HEMPOHHBIX CeTeH eCTh ceTh ¢ 00PATHBIMU CBSI3IMU?

1) Cerb Koxonena; 2) Cerp XeMMUHTa;
3) Brixoanas 3Be3na I'poccOepra; 4) PaguansHo — 6a3ucHast ceTb.

15. Jlns pereHust Kakux 3a/1a4 NPUMEHSIOTCS TeHETUYECKUE allTOPUTMBbI?

16. Ecay OTHOCTBIO HCKITIOYUTh MYTalUIO U3 TEHETUYECKOTO AJITOPUTMA, YTO IPOU30MIET C
pE3yJIbTaTOM U MOYeEMy?

Nk

.0\

*

Paszoen 2 Buvicokonpoussooumenvhbie GblYUCIUMENbHBIE CUCHEMbL U 00Iacmu  Ux
npumMeHeHus
Pa3Butue sneMeHTHOM 0a3bl, apXUTEKTYPhl U CTPYKTYPbl KOMIBIOTEPOB.
Crniennanu3upoBaHHbIE KOMITBIOTEPHI.
MHoronponeccopHble 1 MHOTOMAIIMHHBIE BBIYMCIUTEIBHBIE CHCTEMBI.
IIepcoHaTbHBIE KOMITBIOTEPBI.
Kommnbiotepabie  cetu.  OcHOBHblIE — O0JACTM  NPUMEHEHHMS  KOMIBIOTEPOB U
BBIUHCIUTENbHBIX CUCTEM.
Ponp nprMeHeHus 0TeueCTBEHHBIX KOMIIBIOTEPOB B aTOMHOM M KOCMUYECKOM ITPOrpaMMax
CCCP.
HcTopust aBTOMaTU3UPOBAHHBIX CUCTEM YIIPABIIEHUS IPOMBILUIEHHBIMH NIPEANIPUATUAMM.
BeKkTOpHO-KOHBEWEPHBIE KOMIIBIOTEPHI.
MaccuBHO-NIapalieIbHbIE KOMIIBIOTEPHI C PACIIPEAETIEHHON AMSATBIO.
10 Kiacrepubie cuctemsl, X OCOOCHHOCTH.

Nk W=

a

\© %0 N

Ilpumepnsle ayoumopHvie KOHMPOILHBIE PAOONIBL:
3aoaua 1.

0= xl, Xy, Xy, Xy Ko Kg
Ha yHuBepcasibHOM MHOXKECTBE OTIPEICTUTh HEUETKOE MHOYKECTBO

A=lix0,21.i 501, %04,

3adaua 2.



Haiitu meTonmom Ditnepa Ha otpeske [0, 1] ¢ marom 4#=0.2 u ¢ BaBoe MeHbIMM I1arom /4=0. 1
npubimkeHHble perenus 3aaaun Komm ' = sinx - cosy, y(0)=1.

3aoaua 3.

Haiitu obmiee pemieHue TMHEHHOTO HEOJHOPOIHOTO YPAaBHEHUS TIEPBOTO TOPSIKA
V' -ycosx=0.

3aoaua 4.

Pemute 3amauy Komm 11t ypaBHEHUS C pa3AeISIOIIMMHUCS TEPEMEHHBIMHU

y¥'(1+ exp(x)]) = exp(x), (1) =1.

3aoaua 5.
Jns yauBepcanbHoro MuHoxecTBa E = {3anmopoxer, XXurymu, Mepcenec, @eppapu }
MPSIMBIM METOJIOM ITOCTPOUTH HEUETKHE MHOKECTBA!
a) «CKOPOCTHBIEY;
0) «cpenHuey;
B) «TUXOXOJIHBIEY.

BueaynutopHas camocTosiTennbHas paboTa 00y4Jaromuxcsi OCYIIECTBISETCS B BHJIE
U3YYEHHUS TUTEPATyPhI [0 COOTBETCTBYIOLIEMY pa3felly ¢ MpopaboTKOl MaTepuala, moucka
JOTIOJTHUTEIFHON HH(OpMAIIH 0 33JaHHOH TeMe, MMOATOTOBKH K JIJA00paTOPHO-TIPAaKTUIECKUM
3aHATUSAM, TIOJITOTOBKU MPOEKTOB, BHIIIOJIHEHUS WHANBUAYAIbHBIX 3a/IaHUH (COCTaBICHUE
TabIHII, TOJ00p M OnUcaHue caiToB VIHTEpHET), BHIOIHEHNS MHINBUAYIBHBIX JIOMAITHUX
3aJlaHui (pEeIICHHE 3a1a4).

HnousuoyanvHule 3a0anusi:

cocTaBlieHue Tabnuil - 1o TemMaMm  «Data mining (MHTEIUIEKTYa IbHBIA aHAIN3 JTaHHBIX —
NAl)», «KApXUTEKTypa COBPEMEHHBIX KOMIIBIOTEPOBY»; MOA00p U onucaHue caiitoB HTepHer
— 1o teMe «CynepkomnbroTepsl B Poccum».

Jis  TIOATOTOBKM IMPOEKTOB MEXKAY CTYACHTAaMH PAaCIpeIelsiioTest TeMbI 1o Paznmeny 2
BvicokonpouszeooumenvHule guluuciumenvrvie cucmemsvl U 001ACMU UX NPUMEHEHUS.
Ob6s3arenbHO 171 orcka nHpopmanuu ucnonsdyercs Muatepuer. IlpoBoaurces nmy6nnynas
3aluTa NPOeKTa.

Ilpumepnvie unousudyanvrvle Oomauwinue 3a0aHUA:
3aoaua 1.
Haiitu metonom Diinepa Ha otpeske [0, 1] ¢ marom 4=0.2 npulnamkeHHOe peleHne 3a1a4u
Komm y' = sinx - cosy, y(0)=1. 300pa3ute npuliamxeHHOE perieHrne rpadpuyecku.
3adaua 2.
Haiitu merogom Pynre-Kyrrel Ha otpeske [0, 3] ¢ marom 4=0.5 u c¢ marom £=0.25
npubIKeHHOe pelenue 3aaaun Ko y' = x*’sin(x + y)°, (0) = 1.O1eHUT TOTrPENIHOCTh MO

Pymnre.
3aodaua 3.
Pemmwmts 3amaqy Komm ' (1+ exp(x)] = exp(a), y(0) =1
3aoaua 4.
ITyets E = {1, 2, 3, ..., 100} 1 cooTBETCTBYET MOHATHUIO «BO3pacT». [IpAMBIM MeTOo10M

MOCTPOUTH HCUETKNEC MHOXKCECTBA

a) «IOXKHUITION»;

0) «mopa 3amyK»;

B) «IIPU3BIBHUK,

U TOCTPOUTHh ANIPOKCUMHUPYIOIIYI0 (QOpMYyTy s COOTBETCTBYIOIUX  (YHKIUI
MIPUHAJICKHOCTH.



IIpnioxenne2. OueHoOYHBIE CPEICTBA AJIsI IPOBEACHUS POMEKYTOYHOM aTTecTAMHA

a) [lnanupyemble pe3yJibTaThbl 00y4YeHHs] U OLIEHOYHBbIE CPeACTBA /AJIsl NMPOBeAeHUS
NMPOMEKYTOYHOM aTTeCTAIMHU:

Kon Nupukarop O1ieHOUHbIE CPEACTBA
WHIUKATOp JIOCTUKEHUS
a KOMIIETEHLIMHU
OIIK-1: Criocob6eH pemath aKTyaJIbHbBIC 331291 QyHTAMEHTATBHON M IPUKJIATHOW MaTEMaTHKH
OIIK-1.1 Pemaer Teopemuueckue 60npocel K IK3aMeHy:
TpO(hECCHORANEHEE 1. «KecTkue» u «MsIrkue» MaTeMaTH4eCKue MOJIEIH.
3ajatm - © O6Haf ™o, Coepsr  mpumenenuss Data  Mining.  Tunsl
(byHHaMeHTUaH bHOM H 3aKOHOMEpHOCTeH, ompeaensemple Data Mining.
HPHIITaTHOH ITocTaHOBKHM 3a7a4 U UX OCHOBHbIE MaTEMaTHUECKUE
MaTe€MaTUKU CXEMBL
3. HeueTrkue MHOXeCTBa.
4. HelipoHHBIE CETH.
5. T'enernueckuit aJIrOpUTM (3BOJTIOLIMOHHBIE
BBIYHMCIICHHS ).
6. ApXHUTEKTypa COBPEMEHHBIX CYIIEPKOMIIBIOTEPOB.
7. CynepkomibroTepsl B Poccun.
8. BekTopHO-KOHBEHEpHbIE KOMIIBIOTEPHI.
9. MaccuBHO-nIapajijIebHbIE KOMITbIOTEPBI c
pacrpeeneHHON MaMsThIO.
10. KnactepHble CUCTEMBI.
11. KoppekTHO U HEKOPPEKTHO MOCTaBJIECHHbIE 3aJayu.
[Tpumepsl W3MEHEHUs KOPPEKTHOCTH pu
peoOpa3oBaHUsX.
12. TIpsiMble u oOpaTHBIE 3aa4u.
13. HexoppekTHble 3amaud. 3ajgadd, HNPOMEXYTOUHbIE
MEX/1y KOPPEKTHBIMU U HEKOPPEKTHBIMH.
14. KoppektHocTh 10 THXOHOBY M MHOXECTBO
KOPPEKTHOCTH.
15. ObGecnieueHre  HaIEKHOCTH  BBIYUCICHUH  TMpU
OTpaHUYEHUHU TOYHOCTU UCXO/HBIX JaHHbBIX.
16. Pemenue xectkoi 3agaun Komm ayis ypaBHEHU U
CUCTEM YPaBHEHMI [IEpPBOTO MOPSIIKA.
17. uTepBanbHbIe METO/IBI peleHus
muddepeHIMaTbHBIX YpaBHEHUH.
18. Metoasl  u30exaTh OLIMOOK IpHU TNPUMEHEHUH
crangaptHor nmporpammel MATHCAD.
19. Metoasl ~ u30exaTh OLIMOOK MpHU TNPUMEHEHUH
crangaptHou nporpammel MAPLE.
20. CuHrynspHbIE 331a4U.
OIIK-1.2 Bnaneer cnocobamu | IIpakmuueckue 3a0anus K IK3ameHy:
= IIPUEMAMK. | o1, Heuerkue uncina i *23azanbl CIEeAYIOIUMH
PCLICHHA TpaneuueBUIHBIMU (PYHKIUSIMU MPUHAIEKHOCTH:
HCCJIEIOBATEIbCKUX
3amad B o0yacTu
byHIaMeHTaNbHON U
MPUKJIAHON
MaTE€MaTUKHU




JECIM ¥ < T UM % = 4

x=1, ecnuxe[1,2]

xl o) = 1, ecid ¥ £ (2,3)
4 —x, ecnmxeld 4] -
0, BCIM ¥ < 2 WKW ¥ > 8
-2, BchM ¥ e [2,3]

hi (4= 1, ecnd ¥ (3, 4)
2-0.25x,

echu x< [4,8]

o ¥ = E1 . Ez
Haiiti HEYETKOE YHUCIIO C UCIIOJIb30BAHUEM
npuHIMIIAa 00001IeHHS 3a1e.

No2, YpaBHEHHE C pa3IesOIIMMUCS IEPEMEHHBIMH,
HMMEIOIIEEe JIBA CEMEUCTBA PEIICHUM.

Haiitn Bce pelmeHus ypaBHeHUs

¥am x={1-yicosx

Ne3. Haiitu oO1iee penieHne TMHEHHOTO
HEOJJHOPOIHOTO YPaBHEHHUSI IIEPBOTO TIOPSIIKA

v+ Dxy= xexp(—xgj st x)

Ne4.. Haittu meronom Pynre-Kyttel Ha otpeske [0, 1] ¢
maroM A=0.2 npuOimxeHHoe perieHue 3aaaun Ko

y'=sin(x)-cos(y), ¥(0)=1.
N300pa3uTh BIYKCICHHOE MPUOIMKEHHOE PEIICHUE
rpauuecKu.

No5. Pemnts 3anauy Komm a1 nuHelHOTO
HEOJHOPOJIHOTO YPaBHEHUS MEPBOTO MOPSIIKA

Y ety =(x+ D% expl(x), ¥(0) = 1
x+1

Ne6. Haiitu oOriee perieHne TMHEHHOTO
HEOJIHOPOJHOTO YpaBHEHUS TIEPBOT0 MOPSAKA
¥'+ 2xy= xexp(—x* Y sin{ x)

Ne7. Ha yHuBepcaabHOM MHOKECTBE

U::'xl,xj,xyx“,xj,xﬁ: ..
- ! 3a1aHo0 HEYETKOE MHOKECTBO

B=lixn|0.20,ix00,%00,41,x,00,5, x[0,91,x0.3]

. Jlnst HeuéTKOro MHOXecTBa & :

1) onpenenuTh €ro MOIHOCTD; 2) ONPEAECTUTh HOCUTED,
STPO ¥ BBICOTY.

MNe8. HelipoH j moiay4yua Ha BXOJl CUTHAJ OT YEThIpeX
JIPYTHX HEHPOHOB YpPOBHU BO30OYKJICHUS, 3HAUCHUS
KOTOpbIX paBHbl 10, -20, 5, 4 1 COOTBETCTBYIOLIUE BECA
cesazeit paBubl 0.8, 0.5, 0.7 u -0.5 COOTBETCTBEHHO.
BrruncnuTe curHan Ha BBIXOJE j-TO HEMpoHa B ciiydae,
eciii  (yHKOHMS ~— aKTUBAallMd  HEHPOHOB  €CTh
rUnepOOTNYECKUIl TAHTEHC.

OIIK-1.3

IIpumensier
(byHIaMeHTaJIbHbIE
MEXIUCHUTUTHHAPHBI
e 3HAHMUS TUIS
pelieHuss 3adad B
npohecCuOHANBHOM
JEeSTEIbHOCTH

3adanun na pewenue 3aoau u3z npogheccuoHanbHOU
oonacmu:

Nel. Pemuth 3a1a4y JUHEHHOTO
MPOrPaMMHUPOBAHUS TPpahUUECKUM METOJIOM

3amaual.Ha xonguTepckoit padbpuxe s
IIPOM3BOJICTBA KapaMenu AByX BuioB P1 u P2
MCIIOJIb3YETCS CaxapHbIil IECOK, aToka U (PPYKTOBOE
MIOpPEe, PECYPChl KOTOPBIX B IJIAHOBBINM MEpUOJ 3aJaHbl




caenyromumu yrciaamu 60 1, 80 T, 44 T
CcOoO0TBEeTCTBEHHO. Pacxobl chipbs Ha 1 T kKapamenu
COOTBETCTBYIOIIETO BU/IA, a TaK e MpUObLTH (y.€.)
3aJlaHbl B TAOIUIIE. . .

HaiiTi nnan npon3BoAcTBa Kapamenu, Ipu
KOTOPOM MPHUOBLUIE Oy1eT MAKCUMAIbHOM.

3amaua 2. Haift MaKkcuMyM U MUHUMYM (QYHKITHH
F(x) npu 3a1aHHBIX OTPAHUYEHUSX.

F(x)=10x1 +5x2 2. F(x)=3x1 +5x2 3.

F(x)=4x1- 3x2

Ne2. Pemuth 3aa4y JUHEHHOTO
MIPOrpaMMHUPOBAHUSI CUMILIIEKC — METOJIOM

3anayva: [[1st U3rOTOBIIEHUS TPEX BUIOB
MPOIYKIMH UCTIONIB3YIOT TPU BUJIA CHIPbS. 3aNachl
CBIPBS, HOPMBI €r0 pacxo/ia U MpUObLIbL OT peanr3aluu
Ka)KJ0T0 MPOyKTa MPUBEACHEI B Ta0nuiie... Haiitu
IUTaH MIPOU3BOJICTBA, PU KOTOPOM JOCTUTAETCS
MaKCUMaJibHasi TPUObLIb.

Ne3. Co3narh ¢ MOMOIIBIO CPEACTB MakeTa Maple
JIEMOHCTPAIIMOHHBIC MaTepHallbl B BUIC OHOIMOTEKH
npoueayp K  ypoKy HMHQOPMATHKH 1O  TeMe
"KoaupoBanue 3Byka"

Ne4. Ha cranmusax Al,A2,A3 ecTtb H30BITOK
MOPOXHBIX BaroHoB B kosnuectBe al=200, a2=175,
a3=225 COOTBETCTBEHHO: IOTPEOHOCTH IOPOKHUX
BaroHoB Ha ctannuu B1, B2, B3, B4, B5 coorBeTcTBEHHO
paBusl B1=100, B2=130, B3=180, B4=190, B5=100.
Paccrosinust B 1eCATKH KUJIOMETPOB MEXKAY CTAHIHSIMU

MpEACTABIICHEI B MaTpuue COCTOSIHUI
57 4 2 5

O=17 1 3 1 10
234 8 7

CocTaBuUTh MaTE€MaTHYECKYIO
Mozienb ONTHMaIbHBINA MJIaH MEPEBO30K, MPU KOTOPOM
npober 0y1eT MUHUMAIIbHBIM.




0) Ilopsinoxk mpoBeaeHHs] MPOMEKYTOYHOW aTTeCTAMU, NMOKA3aTeJM W KPUTEPUH
OLlCHUBAHMUSL:

[TpomexyTouHast arrectamusi 1o guciuiuiiHe «COBpEeMEHHBIE TPOOJIEMbI MPUKIATHON
MaTeMaTUKd U UHGOPMATHKU» BKIIOYACT TEOPETUYECKUE BOMPOCHI, MO3BOJISAIONINE OLICHUTH
YPOBEHb YCBOCHHS O0YYAIOIIMMUCS 3HAHUM, M MPAKTUYCCKHUE 3aaHVsI, BHISIBISIONINE CTCIICHb
c(hOpMHUPOBAHHOCTH YMEHUH U BIIAJICHHIA.

[TpoMexxyTodHast aTTecTalus MO JAaHHOW JWCIMILIMHE MPOBOIUTCS B (popMe dK3aMeHa 1o
9K3aMEHAIIMOHHBIM OUJIETaM, KaXKIbIi N3 KOTOPBIX BKJIIOYAET JIBa TEOPETUUECKUX BOIIPOCA U OJTHO
MPAKTUYECKOE 3a/laHue, KOTOPOEe HEOOXOAMMO BBITIOJHUTH MUCBMEHHO MM Ha KOMITBIOTEpE, B
3aBHCUMOCTH OT COJEp>KaHUSI.

YcnoBueM A0Imycka 00ydJaronierocs K 3K3aMeHy SIBJISICTCS:

— HAJIAYUE OTYCTHOCTH I10 pa3/ieiaM JUCIUILINHBI,
— TOJrOTOBKA U 3allMTa Mpe3eHTanuu mno Pazueny 2.

Memoouueckue pexomenoayuu 01 NOO2OMOBKU K IK3AMEHY

1) TmarensHO MpopaboTaTh TEOPETUUECKUI MaTepHall;

2) npopaboTaTh BCe KOHTPOJIbHBIC BOTIPOCHI, MpeIaracMble K CAMOKOHTPOJIIO;

3) BBINTOJTHUTH BCE JIAOOPATOPHBIE PAOOTHI.

IHokazamenu u Kpumepuu oUueHUBAHUA IKIAMEHA:

— Ha OLICHKY «OMIUYHOY» — CTYJEHT IEMOHCTPUPYET BBHICOKHI ypOBEHb CPOPMUPOBAHHOCTHU
KOMIICTCHIIMH, TTOKA3bIBACT BBICOKUN YPOBEHBb 3HAHUH HE TOJIHKO HA YPOBHE BOCIIPOU3BEICHUS U
OOBSICHEHUSI TEOpETHUECKONM WHGOpMallMM, HO U WHTEUIEKTyallbHbIe HAaBBIKM BJaJICHUS
KIIACCHYECKMMH ¥ HEKJIACCHUYSCKHMMH METOoAaMH O0O0pabOTKM JIaHHBIX, MaTeMAaTHYCCKUMU
nakeramu Mathcad u Maple, HaxoxIeHUsT yHUKaJIbHBIX OTBETOB K MpodiemMam, CBOOOIHO
BBITIOJTHSCT MPAKTHYSCKUE 3a/IaHUsI, CBOOOHO ONEPUPYET 3HAHUSAMH, YMEHUSMH, TPUMCHSICT HX
B CUTYallUAX MOBBIIICHHOHN CIIOKHOCTH;

— Ha OIICHKY «X0pouio» — CTYJACHT JIEMOHCTPUPYET CPEIHUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETSHIINM, MOKa3bIBAET 3HAHUS HE TOJBKO HAa YPOBHE BOCHPOM3BENEHHUS W OOBSCHEHUS
uH(OPMAIIUN, HO W XOPOIITNE HABBIKU BJIAJICHUS KIIACCUYCCKIUMH M HEKJIIACCHICCKUMH METOaMHU
00paboTKu JaHHBIX, MaTeMaTHueckuMu nakeramu Mathcad u Maple: ocHOBHBIE 3HAHUS, YMEHUS
OCBOCHBI, HO JIOMYCKAIOTCS HE3HAYMTEIbHBIC OIIMOKH, HETOYHOCTH, 3aTPYJHCHHUS IIpU
AHATUTUYECKUX OTEpalUsiX, IePeHOCce 3HAHUN 1 YMEHHI Ha HOBbIE, HECTAHJAPTHHIE CUTYAIIHH;

— Ha OICHKY «V0081emMBOpUmMenIbHo» — CTYACHT JIEMOHCTPUPYET TOPOTOBBIA YPOBEHB
c(OpPMHUPOBAHHOCTH KOMIIETEHIMI, MOKa3bIBa€T 3HAHUS HAa YpPOBHE BOCIPOU3BEACHUS U
00BbsICHEeHUST MH(POPMAIINH, HABBIKHA BIAJCHUSI MAaTEMAaTHYECKUMHU TTaKeTaMH 00paOOTKU JaHHBIX
Mathcad u Maple nns penieHus: mpocThIX 3a/1ad; MPOSIBISIETCS OTCYTCTBUE OTICIbHBIX 3HAHMIA,
YMEHHH, HAaBBIKOB, UCTBITHIBAECT 3HAYUTEIbHBIC 3aTPYJHEHHS MPH ONEPUPOBAHUU 3HAHHUSIMH U
YMEHHSMH IPH X TIEPEHOCE Ha HOBBIC CUTYAIUH;

— Ha OLEHKY «Hey0081emeopumenbHoy — CTyJIEHT HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE
BOCTIPOM3BEJICHUST W OOBSCHEHUS WH(OpMaMKU, HE MOXKET TII0Ka3aTh HABBIKA BJIAJICHUS
MaTeMaTHYeCKUMHU rakeramu oopadotku nanHbix Mathcad u Maple.



