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nig6ynarorrca

Ayluropui rcoucy.nrraqii: qocepeAr{, 11:50-13:30 (nyr. fpyruencnxoro 4,
Kopnyc JlseiscrKoro narlioHa;rruoro yninepcurery irvreni Isaua Opaura,
6ionoriqnufi $axynrrer,III rroBepx, ayA. i\! 325 (nuxnaaaurxa)).
Onnaftu-roucyrsrauii: qepe3 Zoom; 3a AonoMororc nonepe4uroi
AoMoBneHocri. flna rroroAxeHHfl qacy osnafin-roHcynrraqift cniA uucaru ua
Koprroparr.rBHy eneKTpouuy cKpr.rurry Eypoi M. B.

Cropisxa Kypcy
IHф OpMaЦ iЯ ΠpO

Кypc
Bu6ipxona AucufinriHa <Konrn'rorepne MoAeJrroBaHHs B 6io"rorii> e

eu6ipxonoro Aucrlpruriuoro, uo BplKJlaAaerbc.s B Mexax OfIil <Eioxitvtix>,
<Eio$i:ura>, <I.eHeruKa>>, <36epeNenru 6iopisnorvranirtD, <3oororix>,
<Mircpo6iororil>>, <(Disionorifl rrro1nnvt i rnapuu>Apyroro (rraaricrepcrxoro)
pinua suqoi oceiru Arg s.{o6yna.rie si cueqia.nruocri 091 Bionoris r 3 celrecrpi
n o6cssi 4 xpe4urin (sa enpoueficrxoro Kpe4uruo-TpaucSepnoro Cucterraoro).

Tpunaricm Kypcy: o6c.sr Kypcy 120, carr.rocrifinnx 72, ay4utopuux 48.

Koporna aHoraqiq
Kypcy

Bu6ipxony 4lrcqunniny <Koun'rorepue MoAeJrIoBaHHfl B 6io.noriii>
po:po6.:reuo raKr4M lrrrHoM, tr106 IIoKa3arI,I nuytpimuronpeAMerHi ra
uiNnpe4uerui 3B'r3Ku Qieu.trux, MareMarlrtrHr.rx, xiNai.rHr,rx i 6ionoriquux
3HaHb crocoBHo xr4Boro oprani:ny, a raKox Heo6xianicrr inrerpaqii gnanr Ar.f,
uupiureuux 3aBAaHb e o6nacri JrroAr.rHo3uaBcrBa Ha reoperr,rrrHoMy pinni
ni:nasns.
Ilporparraa HaBqaJrbuoi ArEcuunniHa crura,uaerbc.,{ 3 Tar}rx giraicrosux uoAynie:
1, Bcryu Ao MoAeJrroBaHHs 6iocucrenr.
2. Konrn'rorepHe MoAe,'rrcBaHHfl AnuaMixu 6iocuctevr.

Mera ra uiai Kypcy Meroro ru6ipxonoi Aucuurrinu e osHaftolvlutu rrraricrpin-6io$isl:xin si
cr4creMHHM ui4xo4oru, ueroAoloriero 6iouerpnuuoro aua-rri:y i
MareMarnqHoro o[r4cy Syux{ioHyBaHH, 6iocucreu, m neo6xiAna ocHoBa

cr4Hre3y ix MareMaruqHux uoAereft. 3orpenaa, po3rnf,raerbcs uo6yAona
perpecifiHax uo4erefi, crpyKrypHo-(pynrcqioHiulbHe MoAeJIloBaHHs,

MoAenloBaHH{ AraHaMiru 6iocprcreM Ta :aco6u ftoro xoun'rotepuoi peanisauii.
Bucniurcrcrbcfl rrr{raHHfl ynpaBJlinHs ta caMoperyJlrqii i ix ni4o6paxeHHfl B

MoAenrx riueruru 6ionoriquux upoqecin, B T.r{. KoJILIBHI{X. Y roNnorray
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BrrnaAKy HaBoAr.rrbcs KoHKperHrrft MareMarwtnuyt anapar is inroctpauiero fioro
3acrocyBaHH.,r Ha npr.IKJIaAax MoAenroBauHfl 6ioSiruunrax, $isioloriunux,
6ioxirlriqnpt x, lonyJlruift nux ra iuruux cl{creM.

OcnosuaN{a uirsuu BuBrreHHs nu6ipxonoi Al.Icqunlisll e SoplrynaHu.f, y
c:ryAermin KoMrrJreKcHoro posyuinna oco6rraBocrefi MareMarlltlHoro
MoAeJrloBalru.s 6iocucreu pi:uoro pinux oprauisaqii.

Jlireparypa A,'Iq
BИBЧeHHЯ

ДHCЦИΠЛIHⅡ

OCHOBHA nireparypa:
1. IIIeequ E..fl. Koun'rc:repue MoAenIoBaHHs Sisionoriuuux cl{creM

JrroAr4Hr4: HaBrraJrbHo-NaeroAu.{Hl4ft uoci6nux I 8.fl,. flleeqr, O.O.
Kicapin. * 3auopiNNx, 2009. - ll 5c.

2. Eecnanoea C.B. MareNraru.rui uoAeri 6ionoriqnux npouecin :

HaBr{aJrbHr.rfi roci6nr,rx i C. B. Becnanona, O. A. Iycen. - .{oneqrx
:[ouHY, 2012. - 152 c.

3. ,Uauteuxo I. M. MoleJIloBaHHfl 6ioloriqnux ra eKoJIoriqHHx upouecin
:Hasqa,,rrFrr4fi noci6uux I l. M. JlluteuKo, A. IL Myr<oea K.

:Kraiscrxufi yu-r,2002. * 340 c.

4. IUaaparcoe I O. EioiuQopMarr.rKa :HaBrraJrbHo-MeroAutlHnfi noci6nux / I.
O. Illuaparon, M. M. MapueuKo. - r{epHierli : Pyra, 2008. -76 c

5. Cmonu B.A. MoAemosaHHs ra igenruQixauis Auuauixu crlcreM 3

posnogireur{Mu napaMerpaMl,I. - K.: Kui'sctruft y-r, 2008. -20Ic.
6, Iaaurcie K.C., IJtepdamuil M.B. MareN{atuqHe MoAeJIIoBaHHT

6ionoriquux ra exoJroro-eKoHoMiquux upoqecin. - Jlrsis: JIHY iu.
I.Opaura, 2005. - 154 c.

7. epiua A. M. CrarucrnqHe MoAenroBaHH{ Ta nporHo3yBaHHfl: Hae.r.
noci6Hux. - K.: KHEY,200l. - 170 c.

8. Jlarueurco 1.M., Myrcoed A.IL MoAemonanHs 6ionoriqHl,Ix ra
ero;roriquux npouecin: Han.{anruraft uoci6uur.- K.: B-Bo " Kafrcrxr.Ift
yninepurref',2002.

9. MeroAu.{Hi nrasiexu Ao Br.rBqeHHs Kypcy "MareMarlaqHe MoAenIoBaHHf,

6ionorinux cr4creM" (H.1. Cuure3 ra i.{eHt[ahixauis uolelefi): flla
cryAeHria 6ionori.{Horo Sar<ynrrcry I Crras P.-fl.fyMellrxufi.- Jlrnie:
JIAY, 1995. - 48 c.

10. MeroauqHi BKasinxl4 Ao BLIBqeHH, Kypcy "MareMarpltlHe MoAenloBaHHs

6ionoriqHr,rx cr4creM" (rI.2. Ananis ra iurepupetauix uo4erefi) : Alrl.
cryAeurin 6ionoriquoro (far<ynrrery I Cxras P..fl.fyueurrufi.- Jlreie:
JIAY, 1999. - 48 c.

ll. Cmoau B.A. MoAemonaluu ra iaenm$ixaqis .quuarrrixlE cucreM 3

posno4ireur{Mr4 rrapaMerpaMl{. - K.: Kuiscrxufi y-r, 2008. -201c.
12. Allman, E. 5., Allman, E ,S., & Rhodes, J. A. (2004). Mathematisal

models in biology: an introduction. - Cambridge University Press.

13. Farkas, M. (2001). Dynamical models in biology. - Academicpress.
14. Murray J.D. (2002). Mathematical Biology. - NewYork :Springer.
l5.Metz J. A., & Diekmann O. (Eds.). (2014). The dynamics of

phy siolo gical ly structured populations. - Springer.
16. fpu4eurco B. I. Iu$opMatlifiHi rexnororii e 6iororii ra ueAuIluni

:HaBqaJrbHr{ft noci6urEr / B. I. fpuqeuro, A. E. Korona, M. I. Boer< [ra
lH. 。一K 2007.-383c

06cqr Kypcy 48 roAranru ayAraropHl4x 3aHsrb. 3 uux:
32 ro.quH nexuift;
16 roluir [paKTLIr{HHx 3aHflTb;

72 ro1ulou cauocrifinoi po6otu.
Oqinyeaui y pe3yЛЬTaTi BИBЧeHHЯ HaBЧ aJII19:1_ДИCЦИΠЛlHИ CiELДeHT ΠoBИHeH:
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pe3yJrbTaTu
HaBЧ aHHЯ

3Harrr ocHoBHi IIoHflTTf,, Teopii Ta nOJIOXeHHg MaTeMarHrIHOfO

MoAeJrroBaHHs; Teoperr4r{Hi xonueuqii cyuacnoi ueroAororii; MeroAH

6iolrerpu.ruoro ananiry ra saco6h xotr,tu'rcrepuoi" peanisauii;

Sy n4arueuraJlbHy i cy.racuy 6ioS isra.*ry dteparypy.
en{iru 3acrocoByBarr4 3HaHH, y flpaKTl,Iqnifi ligmnocti; rupiurynaru

recrosi 3aBAaHHf,; noroAiru ocHoBaMLt crlcreMuoro ni4xo.4y 4o aualisy
cKJraAHux flBI,Iu1; 3aCTOCOByBaTI4 AJIfi O[aHyBarIH' CyuacHI,IX uerolin
o6'extugnoro i cy6'eKTlIBHoro MareMaruqHoro MoAeJIroBaHHg, a raKoxt
xopexruoi inrepupetyBaHHfl p*yJlbraru Aoc.niANennx; yrrairra cI,IHTe3yBarLI

3HaHHfl B HoBr.rx curyauixx; yrraitra [poBoAI,ITH enepreruuunfi anaris
Ae.f,Kr4x 6ionoriqnnx npouecin; yrvrirn 3Ao6yBarI4 ttosi 3HaHH{,

Br.rKopr4croByroqpr cy.racHi isfr opuauifrni ocsirHi rexnonorii.
Klmqoni cJroBa MoAenlonaHHs, MareMarlrqHa MoAeJIb, perpecix, xineruqsi pinrunnx, $a:onraft

rroprper.
@op*rar Kypcy OqHait

Temu HaneAeHo y ra6n. 1

KOHTpOJT[,

fIiacyMrcouufi 3zurix y xiuui ceMecrpy

flpepexnisuru ,{rr eunueHHfl Kypcy cryAeHTLI notpe6ymr 6a:oeux 3HaHb s 6ionorii, xirraii,

Si:uxrz, MareMarr,rxpr, in(poprraaqifiHnx rcxsolorift, (pirio.uorii, soolorii,
exororii, aurrifi crxoi Naosu.

Hasqa,'IrHi ueroAu
TA

Texuixuo nxi byayrs
BHr(OplrcToByBaTlrcs

uit qac
BnKJraAaHHs Kypcy

CrosecHi MeroAr.r (.nenqix, posnoni4r, 6eciaa); nao.rHi MeroALI (geruoncrpallis);
nupiurenux reftcin; inrepaxrurHi ueroAN (ancrycix).

Heo6xiane
o6,raAnanns

Bus.{euus Kypcy uorpe6ye Br.rKopr4craHHfl MyJlbruueAiftuoro o6raAHaHHfl Ta

rrepcoHanbHoro KoMrI'rorepa. ,{rx nun.reHufl Kypcy AocrarHbo soroAitla TaKLIMLI

rrporpaMrr gr Microsoft Office Word, Microsoft Office Excel, Microsoft Office
Power Point, Zoom, MsTeams.

Kpurepii
ouiuronanuq
(oxpemo 4,rn

KO)I{HOfO

BuAy HaBrrarrnoi
gin,'rrnocri)

OuinroeaHH, rrpoBoApttbcfl sa 100-6anbHolo rrrKaJlolo. Ao saa.Ii szurixy

AonycKalorbcfl cryAeHrr4, rrlo ycniurno nilnpaqronaJrll [paKT]Iqui gaHsrr;i.

B a,.ru n apaxoBylorbcfl 3 a H acry lrHHNI cninsi.{HolueHufl M :

. ouiura sxocri BLIKoHaHH{ npaKTuqH[x 3aH{Tb - Ao 30 6anin;

. MoAyJIbHe recryBaHH, - recru is reopetuuno (80%) i npaxruuuo
(20%) opieuronaulaMl,I 3aBAaHHrMI4 - 40 6anin;

o inlr.rni.uyilnbHa po6om is reoperuuuo (3O%) i npaxruuno (70%)

opieuronanl4Ml4 3aBAaHHtMH - 20 6win;
. oqiuxa Br4KoHaHHfl cauocrifiuoro in4rri4yaJlbHoro sasAaHus - 10

OIIJIIB.

Ba,ru ua flpaxTurrHlrx 3aH.arrflx:

| .rya.r, nae niAroryBarrr 1 lonosi.ur, 4ouonigr oqiuroerrcx y 20 6anis
t,
| (uarnnrcrE, [pe3eHTarlu, HayKoBr{r,r prBeHb Mareplany Ta BoJIo.[lHH, HI{M,

I rianoniai Ha rI4raHHr):22 6anie.

I Ar<rnnHa yqacrb n o6ronopeuni posusHyrt4x reu ouiuloerbcfl y 1 6a;r aa

I sauxrrr (8 :anrm): 8 saHsfi, X 1 6an: 8 6anie.
Earu sa nro4y.ni: cry.qeHTl{ tlulxyrb 2 uo4ynnni ronrponrui po6otu, llti
oqinrorcrscny:25 6anis (Mogyru No1, ycuufi xonoxniyu) ra 15 6anin (Mo4y,rr
Ns2 recrosi saeAaHHq n cucreui Moodle):40 6aais.
InaustAyaJrbHe 3aBAaHHfl - na o6pauy reMy cryAeHTLI floAarorb MoAeJIb-cxeMy

: o6rpyHryBaHHqM: 20 6atne.
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Cauocriftua pobora flontrae y o(poprvrnenHi ece Ha reMy ocHoBHHx

upo6leuulrx HanprMKin cyuacnoro MoAeJIIoBaHH.a (uepenir npu6.nu:nzx reM

rroAaerbcs cryAeHry, a raxox npe.qcraBneni s erextpoHHoMy rypci): 10 6a,'ris.

Bcloro: 30+40+20+10: 100 6anin.

llilcyur<onufi xonrpoJrb - 3aflix, txufi cryleHT orpl{Mye 3a pe3yJlbraraMu

rroroqHoro KoHTponrc yrpoAoBx ceMecTpy.

Arcadeuiqua dodpouecuicmu: )KoXni dopMu nopyroennq axaleMiqHoi
lo6noqecuocri He ToJrepyrcTbcfl. BIasefleuus o3HaK axaAeNtiqHoi

4o6po.lecuocri s ullcruonift po6or cryAeHTa e uiAcrasolo Ans ii nesapaxyBaHH,

BHKJIA.4AqEM.

Bidaidyaauua 3aH.flmb: e BaxJIHBoIo cKJIaAoBolo HaBqaHHfl. Cry.uenua

| :o6on'xraui inQopuyBarr.r Br4KnaAaqa rtpo HeMoxJILIBicm si.{ei.{aru sansrts. 3a

I noeaNnoi rrpuqr.rHlr, {Ka ni4rnep4Neua AoKyMeHTanbHo, cry,ueHT Moxe
t.
I nigupaurcBaru npaKTr.rqHe 3aHrrrfl y nignegenufi'aac. Cry.ueuru go6on'sgani

AorpraMyBarracr ycix repltiuin, Bu3HarIeHpIx Anfl BlIKoHaHH.f, ycix nra4iu po6ir,
uepea6aueHlrx KypcoM.
Jlimepamypa. fxuto cryAeHrI,I He Moxyrb cauocrifiso sHafiu4 rrireparypy, ro
noua 6yle HaAaHa Br.rKraAar{eM Br,rHsrKoso n ocsirHix qinxx 6es npana nepegaui

ii rperiu oco6au. C:ryAeHru 3aoxoqylorbc, Ao BI{KopI,IcraHHfl TI'IX Axepen rK}Ix
HeMa€ cepeA peKoMeHAoBaHI,Ix.

flnranuq 4o icuury
(uu uuranHfl Ao

xonrpomuoi
po6oru)

3Micros[fi MoAyJrb Nb1. Bcryn Ao MoAeJrIoBaHHfl Siocucre*r.
l. MeroA MoAeJrrcBaHH, i fioro nisHasamHe 3Har{eHHsB 6ioloriqnnx

rocliaxeuHsx.
2. Ercnepnuem (xinsr<icni eKcnepr,rMeHralrui aaui)m ocHoBa MoAeJIIoBaHHJI

6iocucreu.
3. AAexaarui saco6r MareMarldtlHoro orlucy 6iocucren.
4. Koun'rorepusauiq NaareN.{arnqHoro MoAenroBaHnx. TeopernuHa c[ptl{oBauicrr

MOAEJI!OBAHHJI,

5. 3ara,rrue $opn,tynronaHru saAa.{i MoAenIoBaHruI.

6. MareMaru.{He MoAeJr}oBaHH, craqionapunx 3a.JlexHocrefi (SyuxqioHtlJlbHnx

3B'l3xiB, onnrarin) urix aocni.qxcyBaHr4Mu xapaKTepl,Icruralru 6iocucreu.

7. PerpecifiHi naoAeri (ninifiuira HeliHifiHi).

8. EararoSaxropui nnruau ra MHoxHHHa perpecir,

9, MeroAu nineapusauii neriniffnnx uoAerefi. flepereopeun-a Jlafinyieepa-Beprca r
MoAen Io BaH H i ru euArcocri xir*liqnrax peaxuifi ,

10. Anre6paTqHi ra 4nsepeuuiansHi piruruur (cncreuu pinruHs) sK saco6n onllcy
qacosoi Ansauirut. llepenaru oc'ranHix.

1 l. huosipHicHo-crarncruqsi ueroAr{ rrpeAcraBJreH}ur rpoqecis Ha MoJIeKyJIrpHoMy

pinHi.
12. Iepapxiuua uacra<pixaqir rrroAeaefi (ga crutaAsisno ra eigo6paxcalrHorc

:aarsicrrc). flpnxnaau uoAelefi pisHr.rx runie (6ioxinai.tri, 6io$irnuni,
nony,rrqiftHira iH.).

3MiCTOBHИ Й MOДyЛЬ 〕lb2.КOMΠ 'IOTepHe n燿 OД eЛ]OBaHHЯ  ДИHaMiК И 6iocИ cTelⅥ .

13.ゝ4oДeЛK)BaHHЯ ДИHaMiKИ 6iOCИCTCM.Φ yHKЦiOHlりIЬHi MOД CЛ i 6iocИ cTeM.

14. EЛeMeHTapHi KiHeTИ ЧHi piBHЯ HHЯ Ta IX p03BlЯ 3yBaHHЯ . MaTeMaTИЧHi M10Д eЛ i

CИCTeルI HyЛЬ030「O Ta ΠeplHOFO ΠOpЯДKy. :PiBHЯ HHЯ 4`aЛЬ■)/Ca, Φ epX10ЛЬCTa―

I~IepЛ a.

15.ЧИcЛoBi MeTOД И КOMΠ 'ЮTepHOT peaJli3aЦ il(p03B'Я 3Ky piBHЯ HЬ)ДИHaMiЧ HИX

MOДeЛ eИ .

16. MoД eЛ loBaHHЯ   ЧacoBoT  ДИHaMiKИ   KOHЦeHTpaЦ iЙ  B  XiMiЧ HИX  peaKЦ iЯX

HyЛЬOBO「 O l nepluOFO ΠOpЯДKy.

17. MaTeMaTИЧHi MOД eЛ l Дpy「OFO ΠOpЯДKy. KiHeTИ Ka XiMiЧHИX peaKЦl璽_こ2yrOF2
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ropflAKy.
1g. Mo>rc,,rrasi AHHaNai.{Hi pexHMH, nxi peaniayloTbcc B MoAeJIfi (anepioAn'rHi ra

rcolnnni). MoAelr Jlorxa AJg aBToKoJIHBHOTO npoqecy (ananiruunnfi posa'rcox i

fioro auanie).
19. Meroala noHuxeHH, nopfiAKy flpll MoAeJIrosaHHi cKnaAHHx AHHaMlt{HHx cncreM

(Ha npraruagi rrao.qeri XoaxxiHa-Xaxc'ni)'

20. bco6nnsocri rvroAerloBaHH.rr 4uHaltixu crpyKTypl{3oBaHllrx 6iocucreu.

21. crpyrrypuaauir onHcoBr{x Qynrcuift e xiHeTI,Iqi peaxuifi seprt'rerrraruBHoro

nara,'risy.
22. Bueilra aHar is piln-xHHx Mixaenica-MerreH'

23. CrpyrcrypHo-synnuiouar sH i rnroAeni'

24. Bvttinett 
", 

onrc i peanisauir crpyKTypHlrx uiAcucreu'

25. Mareuaruwluil onlac ss'rs*is N,IbK ni.qar"r"rul'lu (na upux'na.qi norrynqifiuux

uoAeleft BonurePPa).

26. flunavirca B MoAeJrsx nigrcprrrlrx cucren.MoAeJl]oBaH]ul KOMIUIeKcy

M eMpaHo3Brr3aHlrx nPoqecir
27. Kounnen*re niao6paxeHm $isuxo-xiuiqru,rx 'ra iu+opruauifiurx npouecie y

6iocucreuax
28. Ererraenrn reopii ynpasriuHq (perynrorar{nr). Tranr'r ynpanniunr s 6iocHcreMax'

29. Moaeni peryJlsropHxx cucreM si snoporuir',tn 3B'q3KaMI4"

30. CrauioHapHicru B MoAerrx eiAxplarux cucreM'

3 l. Maren,taruqui MoAe,li rcMeocrasy.

3 2. lepapxisalris s 6araropieueBl'D( cl,IcreMHlr-x MoAeJIf,x'

3 3. Enerraernu aHalisy MareMarl4tlHrx uoAelefi '
34. Konqenqii onHcy 6iocucrelt m o6'erry AocliAxesns'
35. Oco6nrasocri erccnepHMeHry in model'

36. Ererraeurn srcicuoi reopii AuHauiqHux cncreM'

37. Ilougrra Sa:onoro ra rlapaMerplltIHoro noprpery'

38. PisuosaxHi cTaHH, nepexigHi npoqec4 rpaunuHi upIKnH s AuHaN{iqHpIx

cI4CTeMax.

3g. AHali: rurry pi*roBDKHr,rx craHis Ta xapaKTepy ,uranaMi'IHl[x flpouecis n

MoAeJIrx 6iocucreu.
40 TpИ「epHl M oДeЛ l 6 loCИCTCM.

4 0 H Ka aДCKBaTHOCTl ЛЬTaTlB cИCTe,M.

AHKcTy― oЦiHКy 3 MCTOl()OЦ iHI()BaHHЯ ЯKOCTl КypCy 6yAe na4auo no
Ouurynanun
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Ta6,ruqg 1. Cxema HaBrra!'rbHoiAucquurisu <<Komu'rorepne MoAeJrrcBaHHfl B 6io.iroriii>

(Doprvra

Aisrurocri
ta o6csr roII,IHTe,vu 3aHflmb (nepenix numanu)

ЛeK Πp cp

Teprrain
BHKOHAHHg

Ns n/n

2 2 7 I rrax4ensMero.q MoAeJrroBaHH-{ i fioro nigHaeamHe

3HaqeHHfl s 6ioirori.rgnx AocriAxeHH.gx.

2 2 6 I ruxleur2
AleKearui :aco6u MareMarl4qHoro onl4cy
6iocucreu.

3
MeroAororix cuurery MareMarurlHux rraoAenefi

6iocucrevr.
2 6

2 6

1 rnxlenr
4 Perpeciftni n,roleri.

5-6
Ma'renaaru.Ini MeroAH nnfl. MoAeJIloBaHH,

Auuaui.urux npoqecie y 6iocucrerraax.
2

2

5

2 5

I rr,rNAenr
7 Iepapxiuua rnacut[iraqi.f, N{oAereit.

8‐9 MoAemonaHH, A[rHaMixu 6iocucren. 2 5

10 MareMaru.{ui uoAeri Apyroro nopqAKy 2

2

5
1 rrzN.{enr

11
Oco6rprsocri Mo,4erloBaHHq

crpyKTyprr3oBaHr.rx 6iocrzc'reu.
ДИHaIMlKИ

2 2 7 1 ruNrenr

12 Crpyxrypno-Synxqionalrsi noAeri 2 5

13
flpuuuunu aAerBarHoro Mo.qeJrloBaHHfl

cKJra,4HHX CHCTeM.
2

2
5

1 ruNAeur

14-15
Moaeni perynrropHr4x cr4creM :i snoporHiun
3B'r3xaMu.

2 つ

′一 5

16 Elenr enru an a,ri:y M areM arr4r{uux rra oAelefi . 2 2 5

1 ruNAenr

Bcroro 32 16 72

Anrop Mapra BYPA

<IloroANeno>
Ionosa MeroAur{Hoi pagu
6ionori.ruoro Sar<ynrtery

BiTaЛ iЙ

「
OHЧAPEHKO

2023 p.

2023 p.

fapanr OIIII <Bio@isuKa)
БyPA

1`1 ■i  t・~ 
「

apaHT OΠΠく〈БiOXiMiЯ〉〉
.、 11 '1/_・ ′ / ′    HaTaЛ iЯ CИБIPHA
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Iapaur O 6iopisuorraauirrx>
Anacraciq OДIHЦOBA

うAう 0_
___________________4υ 4JP

fapanr OIIII <feHerr.rKa)
Hara;rix |OJIYE

うハう0^
4υ4'P

Iapanr OIIII <3ooloris>
БOKOTEИ

2023 p.

apaHr OIIil <Mixpo6iororis)
Csirraua |HATYIII

2023 p.

loЛ o「 lЯ ЛIoДИHИ l TBapИ H》

OKCaHa IKKEPT
2023 p.

I'apaHr OrI
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