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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

1.-p. ©.-M. Hayk, [Ipodeccop, bapies C. .

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

O3HakomJIeHHE C OOIMMMHM TIPHUHIUIIAMH TIOCTPOEHUS MareMaTHYeCKHuX
MojieNiell OMOJIOTMYECKUX CHCTEM, W HCIIOJIB30BAHUS AITHX MOJENEH IS perieHUs
3a1a4 OMOJIOTHYECKUX MCCIIeJOBAHUI

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

3agauu U3y4deHUs JUCLUIUIMHBI 3aKJIFOYAIOTCS:

- B (QOpPMHPOBaHMM Yy CTYJEHTOB CHUCTEMHOIO MpEIACTaBIEHUs 00
0COOCHHOCTAX OMOJOTHYECKMX CHCTEM, OMNPEIEISIONIMX BBHIOOp MareMaTH4ecKoro
armapara Juisi UX MOJIEJIMpPOBaHUS;

- B O3HAaKOMJICHUM C OMOJIOTMYECKHMMH HCCIEAOBAaHUAMHU, B KOTOPBIX
MOJIyYEHHE W [OHUMAaHWE pe3yJbTaroB O0a3upoOBAIOCH HAa MareMaTH4eCKOM
MOJIETMPOBAHUH;

- B (OpPMHUpPOBAaHHWU HABBIKOB IIOCTPOCHUS U aHAINW3a MAaTeMaTHYeCKUX
Mojiesiel OMOJIOTHYECKUX CUCTEM;

- B O3HAKOMJICHHMM C METOJIaMH JIOTUYECKOTO aHaau3a HWHGOPMAIMOHHBIX
CUCTEM M  OIPAaHUYEHUSIMH, CBOMCTBEHHBIMH HWH(POPMALMOHHBIM  CHCTEMaM
Pa3JINYHOTIO YPOBHS.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOM MPOrPaMMBbI

KOJZI1 N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

OIIK-6: Cnioco6eH ucno/ib30BaTh B NPo(eCCHOHAIbHOI 1eATeJIbHOCTH OCHOBHbIE
3aKOHbI QU3UKH, XUMHH, HAYK 0 3eMiie U OMO0JIOTUH, IPUMEHATH METObI
MATeMATHYEeCKOro aHAJIU3a U MO/IeTHPOBAHNS, TEOPETHYECKUX U
IKCMEPUMEHTATBHBIX HCCIIeI0BAHNUI, TPHOOPETATH HOBbIE MATEMATHYECKHE 1
€CTeCTBEHHOHAYYHbIE 3HAHUS, HCMO0JIL3Ysl COBPeMeHHbIE 00pa3oBaTe/bHbIE U
HH(OPMAIIMOHHBIE TEXHOJIOTHH;

OIIK-6.1: JlemoHCTpUpYET 3HaTh: TPUMEPHI TPOIYKTUBHOTO MPUMEHEHUS
3HaHHWE OCHOBHBIX KOHLICTILIHM, MaTeMaTH4eCKUX MOJIENEN K UCCIIEI0BAHNIO
TEOPETUYECKHUX U OMOJIOTMYECKUX CUCTEM

OKCMIEPUMEHTATLHBIX METOJIOB, | YMETh: (DOpPMYIHPOBATH 3a/1aui MaTeMaru4ecKoro
COBpPEMEHHBIX HallpaBICHUIA WCCIIeIOBaHUsI KOHKPETHON OMOIOTHYECKON CHUCTEMBI
MareMaruyecKoro aHaian3a u Brnanets: MeTonamMu uaeanu3anuu 1 GopManr3anuu
MOJIeTTUPOBaHUs, (PU3UKH, OMOJIOTMYECKUX CUCTEM

XUMHH U HayK 0 3eMIe,
aKTyaJIbHBIX TIPOOJIEM
OMOJIOrMYECKUX HAYK,
HEPCIICKTHUB
MEKIUCIMIUTMHAPHBIX
MICCIIEJOBAHUH, UCTIONB3YS
COBpPEMEHHBIE 00pa30BaTEIbHBIC
1 nH(HOPMAIIMOHHBIE
TEXHOJIOTUH




YK-1: Cnnoco0eH ocymiecTBJIATH MOMCK, KpUTHYECKUH AHAJIHU3 U CHHTE3
uH(opManuu, NPUMEHATH CUCTEMHBIH MOAXO0/ VISl pelieHus MOCTABJIEHHbIX 3a/1a4

VK-1.3: [IpumeHsieT cucTeMHbIN | 3HaTh: OCHOBHBIE MOJI0XKEHHUS M 00J1aCTH IPUMEHUMOCTH

MOIXO/ JIJISl PEIICHHMS (hyHIaAMEHTATHHBIX Pa3/IeJIOB MaTEeMaTHKU 1
IIOCTaBJICHHBIX 3a0a4 WH(pOpMATHKU 11 pelIeHus 3a1a4 OMOTOTHIECKUX
HUCCIIEIOBaHUHI

YMeTh: pacnio3HaBarb, Kakou paszien MaTeMaTuKu
MPUMEHUM JUIs ONUCAHUS KOHKPETHON OMOJIOTHYECKON
CUCTEMBI B KOHTEKCTE ITOCTABJICHHOM 3a/1auu;
IIPUMEHSTh OCHOBHBIE METOBI U IIPUEMBI
(bopmManHM3ay K OMMMCAHNIO OMOJIOTHYECKUX CHCTEM
BianeTs: HaBbIKaMM aHAIM3a MaTEMaTHYECKUX MOJEIIEH
U MHTEPIIPETALNU PE3YJILTATOB

1.4 OcobeHHOCTH peaM3auuy JUCHUATIIMHBI
SI3BIK peann3anuy TUCUUILIMHBL Pycckuil.

JucnurnnuHa (Moayib) peanusyercs ¢ npumeHenueMm D0 u IOT

URL-anpec u Ha3BaHHWEe 3JIEKTPOHHOTO oOydaromero kypca: https://e.sfu-
kras.ru/course/view.php?1d=36011




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI R —
(akam.gac)
KonrakTHas padora ¢ 1,33 (48)
npemnoaaBaTeseM:
3aHATHS JICKHUOHHOTO THUIA 0,44 (16)
MIPAKTHYCCKUE 3aHATHS 0,89 (32)
CamocrosiTesqbHas padora 0,67 (24)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBasi pabota (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 3UO0C

1. MeTogosioruyeckue 0COOEHHOCTH MaTeMATH4YeCKOH OMopU3NKH.




1. Tema 1.1. Mecto maremarnyeckoii OMOPU3UKU B CUCTEME
HayK 0 )KuBOM. O IPUMEHUMOCTH HaCBILIIEHHOTI'O
MaTreMaTukou (hU3MYECKOro MOoAX0/1a K UCCIEA0BaHHUIO
KUBBIX cucTeM. CyIIHOCTHas oNMcaTebHas Tpuaaa
"CTPYKTypa-QyHKIHS-IBOTIONMS" KaK UICTOUYHUK
METOA0JIOTUYECKOTO OTINYNS OUOIOTHH OT APYTHX
€CTECTBEHHBIX HayK. POJIb MareMaTnku B €CTECTBEHHBIX
HayKax ¥ B HayKax O >KHBOM.

Tema 1.2. AnreOpanueckue ypaBHeHus. MccnenoBanme
CTAI[MIOHAPHBIX COCTOSHUIN OMOJIOTHYECKUX CHCTEM.
[Tpunnun ["ay3e. CTexuomMeTpuyecKkue OorpaHuueHus B
YpaBHEHUSX OanaHca MOTOKOB BELIECTB B 3aMKHYTBIX
3KOCHCTEMaX.

Tema 1.3. OObikHOBeHHBIE TU(GEpEHITNATbHBIC YPAaBHEHUSL.
KavecTBennas reopust auddepeHInaIbHbIX YPaBHEHUH.
MeTo/1bl TOHMKEHHUS CII0AKHOCTU CUCTEM
muddepeHIMATbHBIX ypaBHeHHH. Teopema TuxoHoBa.
Bompocs! ycToliunBocTr AMHaAMU4ECKUX cucteM. Kpyru
['epmropuna. depmenTaruBHas KMHETHKa. Metoa rpados u
METOJ Jrarpamm B (hepMEeHTaTUBHON KUHETHKE.

Tewma 1.4. PazHoCTHBIE ypaBHEHHS U e MapkoBa.
[IpocTeiimas Moaenb TMHAMUKY KOJMUECTBa Oeka B
OakTepuaThbHOU KJIeTKE. J[MHaMUKa IOMyYJISAIINN ¢
pazzienbHBIMU MOKOJIEHUSIMH. PazHOOOpasue AMHaMUYEeCKIX
PEXUMOB B IPOCTEHIINX MOJEIISX.




2. Tema 1.3. O6b1kHOBEHHBIC UM PEepeHITHATHHBIC
ypaBHenus. KauectBeHnnas reopust nuddepeHnanbHbIX
ypaBHEHU. MeTO1bl TOHUKEHHS CIO0KHOCTH CUCTEM
muddepeHMaTbHBIX ypaBHeHUH. Teopema TuxoHoBa.
Bomnpockl ycTOMYMBOCTH TUHAMHUYECKUX cucTeM. Kpyru
I'epmropuna. depmenrtaruBHas KuHeTrka. Metoz rpadoB u
METOJ AuarpaMm B GepMEHTATUBHON KUHETHUKE.

Tema 1.4. PaznocTHble ypaBHEHUS U Lienin Mapkosa.
[Ipocreiimas Moenb JUHAMHUKN KOJUYECTBA OCJIKa B
OakTepuaThbHOU KIETKe. JJnHaMHKa TOMYJISIIIHA ¢
pa3ienbHBIMU MOKOJIEHUSIMU. PazHoOOpazne AMHaMHUUeCKUX
PEKMMOB B IIPOCTEUILINX MOAEIIAX
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3.

2. Hpuﬂunnuanbnme np06.11eM1)1 H3YICHUSA ‘KU3HU KaAK AABJICHUSA.




1. Tema 2.1. IIpoGyiema CIIOKHOCTH ¥ YHUKATLHOCTH
O6uonornueckux cucteM. IIpobGiema cTpyKTypHO-
(GyHKIIMOHATBHOTO COOTBETCTBUS. [Ipobiema mporHosa
JTUHAMUKH U YBOJIOIUHN OMOIOTUIECKIX CUCTEM.
HetipoceteBas peHOMEHOTOTHYECKAST MOICITH
HBOJIOIMOHUPYIONICH crcTeMbl, 0Omanatorieit pyHKiIuen.
OyHKIMOHAIbHA CHMMETPHUS U TPYMIbI JIu B ceTeBbIX
MoiessX. PeyKuus cJI0KHOCTH MOJIee OMOTOTHYECKIX
CHUCTEM.

Tema 2.2. IIpoGiiema CyITHOCTH U IPOUCXOXKICHUS KU3HHU.
Moaenu 100U0TOTHYECKOM IBOIONUHN (TUTIEPITAKITBI
Diirena, aBToreH, caiizep). Konuenuus u Moienb
MYJIbTUBAPUAHTHOTO OJIMTOMEPHOTO aBTOKATAIN3aTopa, KaK
MpeIIIIeCTBeHHUKA OMOJIOTHYECKOTO0 MeTaboIn3Ma.

Tema 2.3. J)KuBoii opranu3m Kak cUCTeMa OTOOPOKCHUH.
(M,R)-cuctemsl Pozena. Opranu3zannoHHbiii ”HBapuant. O
BBIYHCIIMMOCTHU KUBOTO. DKCTPEMaTbHBIC PUHIIUATIBI B
MareMaTu4ecKoil OMOIOTHH.

2. Tema 2.2. IIpoGiema CyIIHOCTH U IPOUCXOKICHUS
KU3HU. Monenn 1oOH0I0rn4ecKoil SBOJIFOIINNA
(runeprukibl DUreHa, aBToreH, caitzep). Konuenuus u
MOJICJIb MYJIbTUBAPUAHTHOTO OJIUTOMEPHOTO
ABTOKATATH3aTOPa, KaK MPEIIIIECTBEHHUKA OMOJIOTHYECKOTO
MeTaboJIn3Ma.

3.

3. MaTemaTH4YeCKHe METOAbI B HCCJICJOBAHUH OMOJIOTHYECKHX CHCTEM.




1. Tema 3.1. Moaenu, mOMOTalOIIUE MOHATH MPUHIIUIIBI
00pazoBaHust U (PYHKIIMOHUPOBAHHUS )KUBBIX CHCTEM.
3akoHbl MeHens Kak mpuMep akCUOMAaTUYECKOM CUCTEMBI
B Ononorun. Mogens Mmopdorenesa Bonbnepra u Mypa.
Merononornyeckue ocHOBEI moaxoaa "Artificial Life"
U3yUYEHHIO (YHIAMEHTAIBHBIX CBOMCTB KHBOTO.
Knerounsie aBTomarsl u urpa Konsas "Kuszup". Mogens
dbopmupoBanus pazdpoca GeHOTUMTUIESCKIX MTPU3HAKOB B
HOIYJISIUK OaKTepUi C UIEHTUYHBIM T€HOTUIIOM.

Tema 3.2. Monenu, cHOCOOCTBYIOIIUE TTOIYYEHUIO U
00paboTKe IKCIIEPUMEHTATBHBIX JaHHBIX. [I[puMenenue
pEeJIaKCallMOHHBIX METO0B U METOJI0B HECTALIMOHAPHOM
KUHETUKHU I ONPEEIICHNs KOHCTaHT CKOPOCTEH
(bepMeHTaTUBHBIX peakiuid. MeTo (pa3oBBIX MOPTPETOB B
WCCIIEIOBAHNU TMHAMUKH CIIOKHBIX cucTeM. HelpoceTeBbie
AJITOPUTMBI 00PaOOTKU IKCIIEPUMEHTAIBHBIX JAHHBIX.
Tewma 3.3. Craructrnyeckre MOJEIN U pacpeIeIeHUsI.
[IposiBieHne MexaHu3MOB (HOPMUPOBAHUS U3MEPSIEMbIX
MOKa3areJyiel B CTaTUCTUYECKUX pacnpeneneHusax. O
IPUMEHUMOCTH HOPMAIBHOI'O paclpeAeeHus K OIUCaHHUIO0
OHOJIOrHMYecKUX Mmokazaresneil. MeTos1 MakCUMaTbHOTO
NPaBIONOA00M U OCOOEHHOCTH CTaTUCTUYECKOM
00paboTKH U3MEpPEHUI CUCTEMHBIX TapaMeTpPOB.
Pactipenenenue [lapeto B OM0I0TUN M MEXaHU3MBI €TO
dbopMupoBaHUSI.
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2. Tema 3.1. Moaenu moMoraroime NOHsATh MPUHITUIIBI
00pazoBaHust U (PYHKIIMOHUPOBAHHUS )KUBBIX CHCTEM.
3akoHbl MeHens Kak mpuMep akCUOMAaTUYECKOM CUCTEMBI
B Ononorun. Mogens Mmopdorenesa Bonbnepra u Mypa.
Merononornyeckue ocHOBEI moaxoaa "Artificial Life"
U3YYCHUIO (yHIaMEHTATBHBIX CBOMCTB KUBOTO.
Knerounsie aBTomarsl u urpa Konsas "Kuszup". Mogens
dbopmupoBanus pazdpoca GeHOTUMTUIESCKIX MTPU3HAKOB B
MOMYJISIUK OaKTepuil C UIEHTUYHBIM T€HOTUIIOM.

10

3.

4. Un¢dopManiuoHHbIE ACIEKThI ONMCAHUSA )KUBBIX CHCTEM.

11




1. Tema 4.1. Uadopmarus 1 ee CBA3b C MPOIeccamu
ynpasienus. OOmye cBeieHUs 0 poJid HH(POPMAIIMOHHBIX
IIPOLIECCOB B MPOUCXOKIEHUU U CYILIECTBOBAHUS KUBOTO.
[IpencraBienus o )KUBOM KaK €CTECTBEHHOM (hopme
CYILIECTBOBAHUS MH(POPMALIMOHHBIX MPOLIECCOB.

Tema 4.2. @opmanbHas Hepapxust CUCTEM 00pPabOTKH
WH(}OpPMAIMK U COOTBETCTBYIOMIMX UM (DOPMATTbHBIX
IpaMMATHK U SI3bIKOB. BEHTUIIbHBIE CXEMBI, KaKk
MIPOCTEHIINE CUCTEMBI 00pabOTKH H(MOPMALUH U
ynpasieHus. Koneunsle aBromarsl. [IposiBienue
«aBTOMAaTHOTO» THUIIA YIIPABJIECHUS B IIOBEJCHUY KUBBIX
cymectB. Mamunsl Teropunra, [locta 1 HopMabHbIE
aIropuT™Mbl MapkoBa Kak IpOCTEHIIINE BAPUAHTHI
BOIUIOLIEHUs NOHATUA aroputMa. Te3uc TeropuHra.
Tema 4.3. OrpanudeHusi, CBOMCTBEHHBIC (POPMATHHBIM
cucremaM. Teopemsl I'egens o Henonnore. [IpoGnema
OoCTaHOBKM MaiiHbl Thiopunra. Teopema Paiica.
MpInuieHHe Kak BBIXOJ 32 PaMKH OTPaHUUYEHUH,
CBOMCTBEHHBIX AITOPUTMUYECKUM CHCTEMAaM.

Tema 4.4. ’)Kuznb, Kak Crioco0 CyIIECTBOBAHHS CUCTEM,
NPUHUMAIOIIKX perieHus. Pedrexcus, kak mpu3HaKk
cyobekTHOCTH. Monensb cyOnekTa (o Jledespy),
MPUHUMAIOIIETO PELICHHUS, - IpKas WILTIOCTPALHS
NPUMEHEHHUSI METOI0JIOTUH (PU3UKH K UCCIIEOBAHUIO
3anpeebHO CII0KHON CUCTEMBI — ICUXHUKH YeJI0BEKa.
Heiipocets, urparorias B peyieKCUBHYIO UIPY.




2. Tema 4.2. ®opmanbHas uepapxusi CHCTEM 00pabOTKH
UH(POPMAIIMH U COOTBETCTBYIOIIUX UM (POPMATBHBIX
IrpaMMarHK M SI3bIKOB. BEHTHIIbHBIE CXEMBI, KaK
npocTelIre cucTeMbl 00paboTKH HHPOPMAITUH U
yrpasieHusa. Koneunsie apromarsl. [IposiBnenne
«aBTOMATHOTO» THIIA YIIPABJIECHUS B ITOBEIECHNUN KUBBIX
cyniectB. Mamunbl Trropunra, [locta u HOpMaibHBIE
aIropuT™Mbl MapkoBa Kak IpOCTEHIINE BApUAHTBI
BOILUTONIEHUS MOHATUA atroputMma. Te3uc TrropuHra.

3.

15

Bcero

16

32

24
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4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U31aAHUA:

1. Pusnnuenko I'. 1O., Py6un A. b. /lunamuueckue Mozesn mpoLeccoB B
KJIETKax ¥ CyOKJIETOYHBIX HAHOCTPYKTypax: ¢0. pabot(MockBa: MHCTUTYT
KOMITBIOTEPHBIX HCCIIEOBAHUN).

2. Penpko B. I'., Manuneukuii I'. I'. DBosronusi, HEMpOHHBIE CETH, UHTEIJICKT:
MOJICJIM M KOHIIETIIIUY dBOTIOIMOHHON KnbepHeTnkn(Mocksa: URSS).
3. bapues C. U., bapuesa O. JI. OBpUCTHYECKHE HEUPOCETEBBIE MOJIEIN B

Oonodusnke: MPUIOKEHHUE K TIPoOIeMe CTPYKTYPHO-(DYHKITMOHATEHOTO
cootBetcTBUA: MOHOTpadusi(KpacHospck: Cubupckuii ¢henepanbHbIi
yuuBepcuret [CDVY]).

4. I'yrt™man b., I'puddurc 3., Cyzyku /1., Kynmuc T. 'enetuka: nepeBos ¢
anrnuiickoro(Mocksa: I'pann).

5. CesepiioB A.C. Teopust 3BOIIONMH: YUYEOHHK AJIs1 BY30B.; Aomnyimeno MO PO
(M.: Bimagoc).
6. bapues C. 1. Maremarndeckue METOIbl B OMOPU3NIECKUX UCCIEIOBAHUSX.

Crnenicemunap. [Ipaktuueckue 3austust: yuel. - METOI. Tocooue
(Kpacnosipck: CDY).

4.2 JIuleH3HOHHOE M CBOOOAHO PACHPOCTPaHsieMoOe NMPOrPaMMHOe
obecrneyeHue, B TOM YHCJIe 0Te4eCTBEHHOI 0 IPOM3BOACTBA (IIPOrpaMMHoe
obecrieyeHne, HAa KOTOPOe YHUBEPCUTET UMeeT JHIEeH3HI0, a TAK/Ke CBOOOTHO
DACNDOCTDaHsAEMOe IDOIDaMMHOe o0ecreYeHne):

1. Jluuensupyemoe I10 - VBA Excel Microsoft Office. Otkpsrtoe I10 ScilLab
5.4, Lazarus

4.3 NnTepHeT-pecypchl, BKIKYas NpodeccuoHATIbHbIEe 0a3bl JAHHBIX
U uHGOpPMalNlUOHHBbIE CIIPABOYHbIE CUCTEMbI:

1. B pamkax n3ydeHHs JUCHUIUTMHBI 00YJarOIIMMCsl 00eCTIeYeH JT0CTY K
COBPEMEHHBIM NMPO(PECCHOHATBHBIM 0a3aM JTaHHBIX, HTHPOPMALIMOHHBIM
CTIIPAaBOYHBIM H MIOMCKOBBIM CHCTEMaM:

2. —cBOOOIHBIN JOCTYN B CeTh MIHTEpHET, B T. 4. K 3JIEKTPOHHBIM
pedeparuBHBIM 0a3aM JTaHHBIX, BKIIFOUAIOIUX HAYYHBIC KYPHAIIbI, TATCHTHI,
MaTrepuaibl HAyUYHbIX KOH(EpEHIIN, MHPOPMAIUIO MO IUTUPYEMOCTH CTaTeH,
B TOM YHCJIE U JIJIs1 poccuiickux aBTopoB (M3marenscTBo «Jlanby, Hayunas
anekTponHas oudmmoreka (eLIBRARY.RU));

3. —noctyn k Freedom Collection nznarensctsa Elsevier, B KoTOpyto BXOIAT
AIEKTPOHHBIE HAYYHBIC MTOJTHOTEKCTOBBIC JKYPHATBI TIO BCEM 00J1acTsIM HAyKH,
TexHUKHU, Mmeaunuabl. OxBar 6osee 15000 Ha3BaHMIT KYpHATOB

S @oHa OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOATCA B MPUIIOKEHUU K pabOyuM Mporpammam
JUCLUTUIMH.
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6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXonMMasi AJIsl OCYLIECTBJICHUS
00pa30BaTEJBLHOIO MPOLECcca MO AMCHUILIHHE (MOLY.II0)

HeoOxonumMoe aiis peanu3anuy JUCIHUILTMHBL «MaTeMarndeckoe MOJICITMPOBaHNE
OHMOJIOTHYECKHX MPOLIECCOBY MATEPUATHHO-TEXHUYECKOE OOECIICYCHHUE BKITFOUACT B
ceost:

. yueOHbIe ayTUTOPUH, 00OPYAOBaHHbIE aIapaTHO-MPOrpaMMHBIMU
KOMIUIeKcamMu «Maiblil Mpe3eHTaMOHHBI KOMIUIEKCY, «Jlocka oOparHoii
poeKunmn», «CpeaHui NPEe3eHTAMOHHBIN KOMIUIEKC);

. KOMITBIOTEPHBIN KJIACC, YKOMIUIEKTOBAaHHBII COBPEMEHHBIMU
KOMIIbIOTepaMu, Ha 15 pabounx mecT ¢ BbIxo1oM B HTEpHET.

[Tomumo 3T0r0 15 YyHUKATBHBIX aNapaTHO-NPOrPAMMHBIX KOMILIEKCOB
«DIEKTPOHHBIA YUTATBHBINA 3a» DNeKTpoHHOH Onbmmorekn CDY no3Bosstor
OpraHM30BaTh PETJIAMEHTUPOBAHHBIN JJOCTYII K 3IEKTPOHHOMY 00pa30BaTeIbHOMY
U HAyYHOMY KOHTEHTY, MPOBe/IeHUE YUeOHBIX U HayYHbIX CEMUHAPOB, B T.4. C
UCTIOJIh30BaHMUEM BHUICOKOH(EPEHIINN U COBPEMEHHBIX MHTEPAKTUBHBIX
TEXHOJIOTHM.
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