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1. HEJIb OCBOEHUSA JUCHUITJINHBI

Jucuunnuna «MojienupoBaHre pa3BUTHS MUPOBOTO SBOJIIOIIMOHHOTO MPOLIECCa» BXOAUT B IMPOrpaMmy
OakanaBpuaTta «YINpaBjeHUE WHHOBAIIUSMU B OTPACIAX MPOMBIIUICHHOCTH» MO HampasieHuto 27.03.05
«aHoBarnkay W um3ydaercs B 7 ceMmecTpe 4 kypca. Jucuumumnay peanu3yer Kadenpa mexaHuku u
MIPOLIECCOB yIpaBiieHus. J(UCUUIUIMHA COCTOUT U3 3 pa3ienoB U 9 TeM U HampasieHa Ha uzyueHue modeling
the Development of the Global Evolutionary Process

Ienpto ocBoeHus auctuiiuHbl sBisercss The goal of mastering the discipline is to acquire knowledge,
skills, abilities, and practical experience in the field of modeling the development of the global evolutionary
process, which characterize the stages of competency formation and ensure the achievement of the planned
learning outcomes of the educational program.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA JTUCHUIIJIMHBI

OcBoeHue qucuuIUInHbl « MoaenpoBaHrue pa3BUTHSI MUPOBOTO 3BOJIFOIIMOHHOTO MPOIIECCa» HApPaBIEHO
Ha GOPMUPOBAHUE Y OOYUAIOIIMXCS CIEAYIONUX KOMITIETEHITUH (YaCTH KOMITETCHIINH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, popmupyemvlix y 00y4aouuxcs npu 0C80eHul OUCYUNIUHb
(pe3ynbmamul 0C80eHUS OUCYUNTUHDL)

Inp KoMmeTenmust HNupukaropsl ROCTHKEHHS KOMIIETEHITHH
(B paMKax JaHHOM TUCHMIIINHBI)
Crioco0eH opranu3oBarb padoTy ITK-3.1 leMOHCTpUpYET 3HAHUS KJIIOUEBBIX MPHHILUIIOB
UCIOJIHUTENEeH, HAXOMUTh U IPUHUMATh yIpaBlIeHUs! KOJJIEKTUBOM UCTIOJIHUTENEH;
[1K-3 yIpaBJIeHYECKUE PEIICHHs B 00J1acTH [IK-3.2 [Tonp3yeTcst HHCTPYMEHTaMU HOPMHPOBAHUS
opraHuzanuy padoT 1o NpoeKTy U Tpyaa;
HOPMHPOBAHUIO TPyAa

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OII BO

Huctummaa «Modeling the Development of the Global Evolutionary Process» oTHOCHTCS K yacTw,
dopmupyemMoOii  yyaCTHMKaMH OO0pa3oBaTENbHBIX OTHOHICHHWH Onoka 1 «JucuumiuHsl (MOZYNH)»
00pa3oBareIbHOI MPOrpaMMBbl BBICIIETO 00pa30BaHUSI.

B pamkax oOpa3oBaTenbHON NpOrpaMMBbl BBICIIETO 00pa3oBaHUs 00ydaroImuecs TaKKe OCBaMBAIOT
Jpyrue IUCUUIUIMHBL W/WIU MPAKTUKU, CIIOCOOCTBYIOIIME OCTH)KEHHUIO 3aINIAHMPOBAHHBIX PE3YNIbTaTOB
ocoenus nuctuiuinabl «Modeling the Development of the Global Evolutionary Processy.

Tabnuya 3.1. Ilepeuensv komnonenmos OIl BO, cnocobcmayrowux 00CmudiceHuro 3anianupo8anHbix
Dpe3yIbmamos 0C80eHUs OUCYUNTIUHDBL

IIpenmecTBylomue Hocaenyromue
Mudgp Haumenosanue uncll)mﬂnnnHLJMol)llly.}m, nncunnnnil[};llllsl:oaynn,
KOMIeTeHIHH . «
NPaKTUKH NMPaKTHKHU
CriocobeH opraHn30BaTh O3HaKOMHTETbHAS PAKTHKA; OpraHu3anroHHO-yTIpaBIeHYEC
paboTy UCTIOHHTETICH, TIpoekTHas mpakTHKa; Kasi PaKTHUKa;
HAXOAWTH U IPUHIMATh [IpenauruiomMHas IPaKTHKa;
TIK-3 YIIpaBJICHYECKUE PEIICHHS B
obactu opraHu3anuu padbot
10 TIPOEKTY ¥ HOPMHPOBAHHIO
Tpyna

* - 3aMONHSETCS B COOTBETCTBHY ¢ Marpuiel komnerenuuit u CYII OIT BO
** _ 3JIeKTHBHbIC AUCUUIUIHHBI /TIPAKTUKU




4. OFBbEM JUCHUILIMHBI 1 BUJIbl YYEEHOM PABOTBI

OO01mast TpyI0eMKOCTh AUCIUILTHHBI « MOETHPOBAHUE PA3BUTHS MUPOBOTO SBOJIIOIIMOHHOTO MPOIECCa» COCTABIAET «3) 3a4eTHBIC SIMHUIIBL
Tabnuya 4.1. Buowl yuebHot pabomuvl no nepuooam 0C8oeHUsl 00pa308amMenbHOU NPOCPAMMDBL 8biCULE20 0OPA308aHUSL OISl OYHOU OopMbL 00YUeHUS.

Bun yueoHoii padoTsl BCEIO, ak.u. CeMec7T P(bD)
Koumaxmmuas paboma, ax.u 54 54
Jlexmmn (JIK) 18 18
Jlaboparopusie pabotsi (JIP) 0 0
[Ipaxtnueckue/cemmnapckue 3ausatus (C3) 36 36
Camocmosmenvhas paboma obyuaouuxcs, ax.y. 54 54
Koumponw (sx3amen/3auem c oyenkou), ax.y. 0 0
ak.u.| 108 108
Oo0masi Tpy10eMKOCTb JHCHUILINHBI aK. Y.
3a4.ef. 3 3

OO0r11ast TPYI0EMKOCTh JUCIUILTHHBI «MOIETNPOBaHUE Pa3BUTHS MUPOBOTO SBOJIIOIIMOHHOTO MPOIIECCa» COCTABISIET «3%» 3a4eTHBIC ANHHIIBL,
Tabnuya 4.2. Buowsl yuebHou pabomul no nepuooam 0ce0enus 00pa308amenbHOl NPOSPAMMbL 8bICULE20 00PA308AHUSL 015 3A04UHOU (POPMbL 00VUEHUS.

Bux yuedHoii padoTbl BCETIO, ak.u. Cemec9Tp(-Ll)
Konwmaxmmuas paboma, ax.u 12 12
Jlexunu (JIK) 4 4
Jlaboparopusie padotsl (JIP) 0 0
[TpakTnueckne/cemunapckue 3ansrus (C3) 8 8
Camocmosimenvras paboma o6yuarOuwuxcs, ax.u. 92 92
Konmponw (sx3amen/3auem ¢ oyenrou), ax.u. 4 4
ak.u.| 108 108
O01masi TPYA0eMKOCTh AUCHUILUIMHBI aK.4.
3a4.ef. 3 3




5. COAEP)KAHUE JUCLHUIIJINHBI

Tabnuya 5.1. Coodeporcanue oucyuniutvl (MoOYs) no eudam yuebHou pabomot ™

Homep HaumeHoBaHue pa3iena B .
HaunmeHoBaHue TeMbI Conepixanune TeMbl y4ueoHOMI
pa3nena JTUACHHILTAHBI "
padoThI
The concept of the global evolutionary process is introduced as the sequential unfolding of
. . stages in the development of matter: cosmogenesis, geogenesis, biogenesis, anthropogenesis,
Universal evolutionism: from . . . . o . o
1.1 . technogenesis, and sociogenesis. The principles of global evolutionism (irreversibility, JIK, C3
cosmos to society A . e . . . :
directionality, self-organization, co-evolution) are examined as a methodological basis for
constructing models.
. . Types of models are analyzed: deterministic and stochastic, continuous and discrete,
Theoretical foundations of ; . . . . . .
Paznen 1 . . Types and levels of simulation and analytical. The levels of modeling are considered: physicochemical (stellar
modeling global evolution 1.2 . . . . . . . o . JIK, C3
evolutionary models evolution), geological (plate tectonics), biological (phylogeny), social (historical dynamics),
and their integration into a unified picture.
Pr1n01ples.of . Concepts of dissipative structures, bifurcations, attractors, and phase transitions are studied in
self-organization and . . .
1.3 . . application to evolution. Models of the emergence of order from chaos are examined, along JIK, C3
synergetics in evolutionary . . . . . . . . .
models with their analogs for explaining leaps in geological, biological, and social evolution.
. Models of the Big Bang, element formation in stars, and nucleosynthesis are studied. Stellar
Models of cosmological and . . .
2.1 . structure equations, evolutionary tracks on the Hertzsprung—Russell diagram, and supernova | JIK, C3
stellar evolution . . .
explosion models as sources of heavy elements necessary for planets and life are examined.
Modeling the evolution of Models of geological Models of mantle copvectlon, contlnental'drlft, and the superQontlnent cy?le (Wllso.n cycle)
Pazmen2 |. . 2.2 . . are analyzed. Numerical models of tectonic processes, volcanism, and relief formation, as JIK, C3
inanimate nature and geospheres evolution and plate tectonics . . . ;
well as their connection to the evolution of the atmosphere and hydrosphere, are examined.
Models of climate evolution Models of the carbon cycle, the greenhouse effect, and long-term climate changes are
2.3 . . studied. Models of biogeochemical interactions are examined, along with their use for JIK, C3
and biogeochemical cycles .. . . . . . .
predicting climate evolution under the influence of geological and biological factors.
Models of genome evolution are examined, along with the construction of phylogenetic trees
Molecular genetic and based on DNA sequences. Methods for reconstructing the evolutionary history of species
3.1 ; . ) . S . . JIK, C3
phylogenetic models using Bayesian and maximume-likelihood algorithms, as well as models of speciation and
Modeling biological and - extinction, are analyzed.
Paznen 3 eVgISt;élr% tological and socia 32 Models of population Classic models are studied, along with models of co-evolution, arms races, and evolutionary TIK. C3
’ dynamics and co-evolution |stability. The application of differential equations and agent-based modeling is considered. ’
C Models of demographic transitions, population growth, and the cyclical nature of historical
33 Models of socio-historical processes are analyzed. Models of technological evolution, innovation diffusion, and JIK, C3

evolution

cliodynamics — mathematical modeling of historical macro-processes — are examined.

* - zamonusiercst Tonbko no OUYHOU popme obyuenus: JIK — nekuuun; JIP — naboparopusie padotsi; C3 — npakTHueCKre/CEMUHAPCKHE 3aHSTHSL.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCIHHUIIVINHBI

Tabnuya 6.1. Mamepuanoho-mexnuyeckoe obecneuerue OUCYUNIUHBL

Crnenuaau3upoBaHHoe
y4yeOHOe/1adopaTopHOe 000pyI0BaHHE,
IO n maTepuaJibl 171 0CBOCHUS
AUCHMIUINHBI (IPH HE00X0IMMOCTH)

Tun ayiuropuu OcHaleHue ayTuTopuu

Aynutopus A71sl IPOBEIEHHS 3aHATHH JTEKIIMOHHOTO
THUIIA, OCHAIIIEHHAs] KOMIUIEKTOM
JlexunonHas CIeLMAIM3UPOBAHHOI MeOeIH; TO0CKOit (3KpaHoM) U
TEXHUYECKUMU CPEICTBAMU MYyIbTUMETNA
Ipe3eHTalHH.

AynuTopus Aisl IPOBEAEHUS 3aHATHI CEMHUHAPCKOTO
TUMAa, TPYNIOBBIX U HHAWBUAYAIbHBIX KOHCYJIBTALUI,
TEKYILETO0 KOHTPOJIS U MPOMEXKYTOUHOH aTTecTaluy,
OCHAIIIEHHAs! KOMIUIEKTOM CIIEUATU3UPOBAHHON
MeOeIi U TEXHUYECKUMH CPEICTBaMK MYJIBTUMEANA
Ipe3eHTalMH.

CemuHapcKas

AyauTopust JuIsi CaMOCTOSITENEHON paboThI
o0yuaronuxcst (MOXKET UCTIONb30BATHCS IS
NPOBE/ICHUS CEMUHAPCKUX 3aHATHH U KOHCYJIbTaluii),
OCHAILIEHHAsI KOMITJIEKTOM CIIeLHaIM3UPOBAHHOM
MeOenu u komnbloTepamu ¢ goctynom B SUOC.

Jms  caMoCTosITeIbHOM
paboTHI

* - ayquTOpUs ISl CAaMOCTOSITEIFHOM padoTs! oOydaronmxcs ykassiBaercst OBSI3ATEJIBHO!
7. YHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE JUCHHUIIJINHbI

OcHogHas numepamypa:

1. Earnshaw E. Modelling evolution : a new dynamic account / E. Earnshaw. — London ; New York :
Routledge, Taylor & Francis Group, 2018. — 145 p. — ISBN 978-1-315-29403-2. — Texkcr :
HEIOCPEACTBECHHBIMN.

2. Hui C. Ecological and evolutionary modelling / C. Hui, P. Landi, H. O. Minoarivelo, A.
Ramanantoanina. — Cham : Springer Nature, 2018. — 86 p. — (SpringerBriefs in Ecology). — ISBN
978-3-319-92150-1. — TekcT : HEMOCPEACTBEHHBIN.

3. Schweitzer F. Agents, networks, evolution / edited by F. Schweitzer. — Singapore : World Scientific,
2023. — 222 p. — ISBN 978-981-12-7445-3. — TekcT : HENOCPEACTBEHHBIMN.

Hononnumenvnas aumepamypa:

1. Bossel H. Systems and models : complexity, dynamics, evolution, sustainability / H. Bossel. —
Norderstedt : BoD — Books on Demand, 2019. — 424 p. — ISBN 978-3-7494-8635-3. — TekcrT :
HETOCPEICTBEHHBIH.

2. Georgiev G. Y. Evolution, development and complexity : multiscale evolutionary models of complex
adaptive systems / G. Y. Georgiev, J. M. Smart, C. L. Flores Martinez, M. E. Price. — Cham : Springer,
2019. — 450 p. — (Springer Proceedings in Complexity). — ISBN 978-3-030-00074-5. — Texkcr :
HETOCPEICTBEHHBIH.

3. Kareva I. Modeling evolution of heterogeneous populations : theory and applications / I. Kareva, G.
Karev. — London : Academic Press, 2019. — 354 p. — ISBN 978-0-12-814368-1. — Tekcr :
HEIOCPEACTBECHHBIMN.

Pecypcwr ungopmayuonno-menexommynukayuonnou cemu « Mumepnemy:

1. 9bC PYIH u croponnue DbC, Kk KOTOPbIM CTYI€HThl YHUBEPCUTETA UMEIOT IOCTYIT HA OCHOBAaHUHU
3aKJIFOYEHHBIX IOTOBOPOB

- DnekrponHo-6ubnuoreunas cucrema PYJ/IH — OBC PY/IH https://mega.rudn.ru/MegaPro/Web
- OBC «YHuBepcuteTckas 6ubmmoTeka onnan» http://www.biblioclub.ru
- OBC «lOpaiit» http://www.biblio-online.ru
- OBC «KoHcynbranT cTynenray www.studentlibrary.ru
- OBC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX ¥ IOUCKOBBIE CUCTEMBI




- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxomerpuueckas 6a3a nanusix Lens.org https://www.lens.org

Vuebno-memoouueckue mamepuanvl 05t CAMOCMOAMENbHOU Pabomuvl 00YYAIWUXCI NPU OCBOEHUU
OUCYUNTUHBL/MOOYIS*:

1. Kypc nexunii no auctumummae «Modeling the Development of the Global Evolutionary Processy.

* - Bce yueOHO-METOANUECKUE MaTepHaIbl 1711 CaMOCTOATEIbHONH paboThl 00yHaIOIMXCS Pa3MEILAOTCs B COOTBETCTBHUU C JEHCTBYIOIMM
NOpsAAKOM Ha crpanule aucuuinssl B TYUC!
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