QE HauioHanbHWiA TeXHIYHWI yHiBEepcuTeT YKpaiHu Kadenpa bioenepreruku,
«KUTBCbKUIA MONMTEXHIYHUIW IHCTUTYT 6ioinopmaTuky Ta
ag imeHi ITOPA CIKOPCbKOTO» exoGiorexnosorii ®BT

MOJE/TIOBAHHA B EIOTEXHOOTIT
Pob6oua nporpama HaBuyanbHoi gucumnniiu (Cnnabyc)

PeKBi3UTN HaBYaNbHOI AUCUUNAIHN

PiBenb BUIIIOI OCBiTH Jlpyeuit (mazicmepcovkuii)

I'anysb 3HaHb 16 Ximiuna Ta GioiHmKeHepis

CrneniajbHicTb 162 BiotexHoorii Ta Gi0iHXEHEPis

OcBiTHsI mporpama OHII biorexnomnorii

Craryc qaucumMIutinm Hopmamusna

dopMa HABYAHHA Ouna (Oenna)

Pik migroroBkmu, 2 Kypc, OCIHHIU cemecmp

cemecTp

OO6csT TMCUUIJTIHA 4 kpeoumu, 6 m.u. ayoumopni: nexyit — 36 200., npaxmuunux — 18 200.

CemecTpoBmii JIOMaIIHs KOHTPOJIbHA POO0Ta, MOIyJIbHA KOHTPOJIbHA po00Ta; 3aIiK

KOHTPOJIb/ KOHTPOJIbHI

3aX01u

Po3knan 3aHsaTH Jexyii: 2 200./muscoens, npakmuyni 3ausmms: 1 200./mudcoenv 321010
PO3KaAdy

MoBa BUKJIaTaHHSA Ykpaincoka

Indopmanis npo Jlextop: mokt.6i0oa.Hayk, mpodecop, ['opro FO.I1., yugorgo@ukr.net,

KepiBHMKA Kypcy / [Ipaktuku: qoKT.6ion.Hayk, mpodecop, ['opro FO.I1., yugorgo@ukr.net

BUKJIaJa4iB

Po3mimenns kypcey IInamghopma oucmanyiiinoeo naguanns « CikopcoKuii»

Mporpama HaBYaNbHOI AUCLMNANIHK
1. Onuc HaBYAJILHOI TUCUMILTIHM, Tl MeTa, mMpeAMeT BUBYAHHS Ta Pe3yJbTATH HABYAHHS

[Ipu BuUBUYEHHI Kypcy «MojentoBaHHS B OI0TEXHOJIOTI(» CTYIEHTH MOBHWHHI O3HAHOMHUTHUCH 13
CHUCTEMHHUM ITiJTX0JIOM, METOIOJIOTIEF0 O10METPUYHOTO aHAITI3Y 1 MATEMATUYHOTO ONMHKCY (PYHKITIOHYBAHHS
6iocuctem, ik HEOOXiJJHA OCHOBA CHMHTE3Y iX MaTeMaTUYHHUX Mojemneil. 30kpemMa, y Kypci pO3IIIsIa€ThCs
noOy10Ba perpeciiHux MOoJeNeH, CTPYKTYpHO-(DYHKITIOHAIEHE MOICTIOBAHHS, MOJICIIIOBAHHS TUHAMIKA
OlocucTeM Ta 3aco0M HOTO KOMITIOTEPHOI peaiizarlii. AHaIi3yIOThCA OCOOJMBOCTI MaTeMAaTHYHOIO
MOJIENIIOBaHHS O0lOCHCTEM pI3HOTO piBHSA oOpradizainii. BUCBITIIOIOTbCS MUTAaHHS YOPaBIIHHA Ta
camoperyninii 1 ix BimoOpakeHHS B MOJENSX KIHETUKH O10JIOTIYHUX MPOIECIB, B T.4. KOJIMBHHUX. Y
KOKHOMY BHUIIQJIKy HAaBOJUTHCS KOHKPETHUH MaTEeMAaTUYHHI anapar i3 UTIOCTpaIli€ro Horo 3acToCyBaHHSI
Ha TPUKIAZaX MoOJeNtoBaHHS OlopiBUUHUX, (i3iomoriyHuX, O10XIMIYHUX, MOMYNALIMHUX Ta IHIIUX
CUCTEM.

Kypc «MogentoBanHs B 610 TEXHOJIOT11» HallUIEHUI HAa BUKOHAHHS TaKUX 3aJa4: CTYJCHTH MTOBUHHI
BMITH aHaJli3yBaTU OCOOJIMBOCTI MAaTeMaTHMYHOI'O MOJEIIOBaHHs OIOCHCTEM DI3HOTO PIBHS OpraHizariil.
HalyTi 3HaHHS CTyIeHTH TOBHHHI BMITH 3aCTOCOBYBAaTH Ui OMNAHYBaHHS Cy4aCHUX METOJIB
00’€KTHUBHOTO 1 Cy0’€KTUBHOTO MaTeMaTUYHOTO MOJIEIIOBAHHS, a TAKOXK KOPEKTHOTO IHTEPIPETYBAHHS
pe3ybTaTiB AOCHIPKEHHS. Y BIAMOBIAHOCTI 3 PI3HOMAHITHICTIO JOCHIDKYBaHUX B Kypci «MoaentoBaHHs
B O10TEXHOJIOTI{» SBHII Ta MPOIIECIB OpraHizallii 010JIOTTYHUX MPOIECIB Ta CUCTEM IIPU BUKJIAIaHHI KypCy
BPaXOBYETbCS TEXHIYHUHN Ta G10TEXHONOTIUHUI NMpoditb creriaabHOCTeH PaKynbTeTy 610TEeXHOIOTIH.

3acBoiBmu Kypc «MojentoBaHHS B OIOTEXHOJOTI(», CTYACHTH MOBUHHI BOJOJITH OCHOBHUMH
MOHATTSIMH, TEOPIIMHU, MOJICTSIMU inI/IHI_II/IHaMI/I MO/IETIIOBaHHS 010JOTIYHHUX HpoueciB Ta CUCTEM; 3HATH
knacudikaiio, METoau poOOTH, BIACTHBOCTI Oi0(I3WYHMX CHUCTEM, MOJETI PO3BUTKY MOMYISIIIH,
MIKpOOpraHi3mMiB 1 iX CHUIBHOT, MOJIENi HpOI[YL[II/IHI/IX MPOLIECIB POCIWH; BOJOIITH OCHOBHUMU
MaTeMaTUYHUMH METOJaMHU JIOCIIDKEHHSI HENIHIMHUX MOJeled Ta iX peaizaimico 3a JOTIOMOTOIO



oOuncroBasibHUX mporpam. [Ipu BUBUYEHHI AMCUUIUIIHU CTYAEHTH IMOBHHHI ONpPAlbOBYBATH JICKIIHHUN
MaTepiall, po3B’s3yBaTH IOMAIlIHI 3aBJaHHS, CaMOCTIHHO BUBYATH JOJATKOBY Jitepatypy. IloTounmii
KOHTPOJIb 3/IHCHIOETHCS 3a JOTIOMOTOIO ONUTYBaHb Ha MPaKTHYHUX 3aHATTIX. Kypc «MojentoBaHHs B
0i0TexHOJOTi» 0a3yeThCsl HA 3HAHHAX 13 3arajgbHOi (I3MKM, MaTeMaTHMYHOrO aHali3y, Teopii
HMOBIPHOCTE Ta MaTeMAaTUYHOI CTAaTUCTHKH, Teopii audepeHuianbHUX pIBHSIHb, IO 3ale3mneuye
MIATOTOBKY 1 (POPMYITIOBAaHHS CBITOTJISTY MallOYTHBOTO CIIEeLIAIICTa.

Mera mucuuriing «MozentoBaHHs B 010 TEXHOJIOTIi» MOJIsIrae y HaganHi (yHAaMeHTaIbHIX 3HAHb
IUIs. pO3YMIHHSI Ta BUBYCHHS METOJIIB MOJCITIOBAHHS OI10JIOTTYHHMX MPOIECIB 1 CUCTEM PI3HUX CTYIICHIB
oprauizarii [y iX mOJaIbIIOr0 BUKOPUCTAHHS y HAYKOBUX JOCIHIIPKEHHIX, Ta BUKOPUCTAHHS Cy4acHHUX
00YHCITIOBAIFHUX TPOTPaM 3 METOI0 3HAXO/PKEHHS OCHOBHHX IapaMeTpiB Ta PO3B’SI3KIB MOOYIOBAHHUX
MoJIeNel 1 IXHBOI Bizyasizaltii.

IMpeamerom auctuiuting «MoenoBaHHA B 0I0TEXHOJIOTIi» € BUBYCHHS Ta 3aCTOCYBAHHS PI3HHX
BU/IIB MOJIETIIOBaHHS O10JIOTTYHUX CHCTEM Ta MPOLECIB.

IIporpamHi KOMIIETEHTHOCTI.

3riIHO 3 OCBITHRO-HAYKOBOIO MPOTPAMOIO MIATOTOBKM MAricTpiB 3 OI0TEXHOJIOTIi CTY/ICHTH MICTsS
3aCBO€HHS HaBYAJIbHOT TUCIUIUIIHU MalOTh Ha0YTH Taki IpOrpaMHi KOMIETEHTHOCTI:

3K01.31aTHICTh MPOBEAEHHS IOCII)KEHb Ha BIANOBIIHOMY PIBHI.

®KO05.3maTHicTh po3po0sSTH HOBI 010TEXHOJIOTTYH1 00’ €KTH 1 TEXHOJIOTII Ta MiBUIILYBATH

€(eKTUBHICTh ICHYIOUHX TEXHOJIOT1! Ha OCHOBI €KCIIEPUMEHTAJIBHUX Ta/a00 TEOPETUUHUX JTOCHTIIKEHb
Ta/ab0 KOMIT FOTE€pPHOTO MOJICITFOBAHHS.

®K09.31aTHICTh 3aCTOCOBYBATH CY4acHI METOJIM CHCTEMHOTO aHAJI3Y IS TOCTIIPKEHHS Ta
CTBOpPEHHS €()eKTUBHUX OI0TEXHOJIOTTYHUX MPOIIECIB.

®K10.3maTHICTh 3aCTOCOBYBATH MPOOJIEMHO-OPIEHTOBAHI METOIHM aHAII3Yy Ta ONTUMI3AIlil
O10TeXHOJIOTIYHHX MPOIIECIB, YIIPABIIHHS BUPOOHUIITBOM, MAaTH HABUYKHU ITPAKTUYHOTO BIIPOBAKCHHS
HayKOBHX PO3pO0OK.

IIporpamMHui pe3yJbTaTH HABYaAHHS.

[TPO4. Bmitu oOupatu Ta 3aCTOCOBYBAaTH HAaMOLIBIN MPUIATHI METOIM MAaTEMATHYHOTO
MOJISTFOBAHHS Ta ONTUMI3AIlil TPH pO3p0OJICHHI HAYKOBO-TEXHIYHHUX MTPOCKTIB.

[TP14. 3nificHIOBaTH 3MICTOBY ITOCTAHOBKY 3aJ1ad ONTHMI3allii B TaTy31 010T€XHOJIOTIi Ta
PO3B’S3KH 13 3aIaHUM CTYIIEHEM TOYHOCTI.

[1P15. MaTu HaBUYKY IJIAHYBaHHS Ta BHUKOHAHHS EKCIICPUMEHTAIBHUX JIOCIIIKEHb SIK 0COOKCTO,
TaK 1y KOJIEKTUB1, KpUTUYHOTO aHAIi3y OTPUMAHUX Pe3yabTaTiB; OQPOPMIICHHS PE3yabTATIB AOCTIIKEHb Y
BUIJISI/IL 3BITY, HAYKOBOI IMyOuTiKailii, mpe3eHTalii Ha HayKOBUX Ta IHIIMX 3aX0J1aX.

[1P19. Bmitu cTBOprOBaTH Ta BUKOPUCTOBYBATH CIICIialli30BaHe MPOrpaMHe 3a0e3eueHHs s
aHaJi3y Ta YIpaBJIiHHA 0I0TEXHOJOTTYHUMH 00’ €KTaMu (TIPOIIECaMH )

ITP20. BMmiTH BUKOPHUCTOBYBATH METOIM MOJIEKYJISIPHOT O101HXKeHepil sl CTBOPEHHS HOBUX
010JIOTIYHUX areHTIB.

[TP21. MaTu HaBHYKH BUKOPUCTAHHS MOJIEKYISPHO-TEHETUYHUX TEXHOJIOT1H 111 CTBOPEHHS
HOBUX OI0JIOTTYHUX areHTiB.

2. IlpepekBi3NTH Ta NOCTPEKBI3UTH AUCHHUILTIHU (MicLe B CTPYKTYPHO-JIOTi4Hii cxeMi HABYaHHSA
3a BIANOBIIHOIO OCBITHHOK NMPOrPaMoI0)

[lepenik AMCHMIUIIH, BOJOMIHHSA SKUMH HEOOXiAHI CTYAEHTY JJIs YCIIIMIHOTO 3aCBOEHHS
JTUCHMILTIHY - «Buia marematukay, «Dizuka» ta «biodizuka».

3. 3MicT HABYAJBHOI AMCHUILTIHU «MoIe0oBaHHs B 010 TEXHOJIOTII.
MaremaTuuHe MOJEIOBaHHs: 0a30Bi MOHATTS. bionoriuHi Moemi, 0 OMUCYIOTHCS OJHUM aBTOHOMHHUM



midepeHnianbHUM PIBHAHHAM. MoJeni OAHOBUMIPHUX IUHAMIYHHX CHCTEM 13 JMCKPETHUM YacCOM.
Hafinpocrimi  #iMoBipHicHI Mozeni. Mogeni, IO OMUCYIOTBCS CUCTEMaMH JBOX aBTOHOMHHUX
midepeHnianbHUX PiBHSAHB. J{OCHIKEHHS CTIMKOCTI CTalliOHAPHOTO CTaHy HENIHIMHUX CHCTEM JIPYroro
nopsiiky. IlpoGrmeMa «IIBHIKHUX» 1 «IOBUIBHUX» 3MIHHHX. [IpUHIMI TPOCTOTH Ta #oro OiojoridHe
3HavyeHHs. Tunu Oipypxamiid. Bipypxariiini pexkuMu pu MoAETIOBaHHI 010JIOTTYHUX Ta G10TEXHOJIOTTYHUX
3ajad.

Mogeni ¢epmenTaTuBHOrO Kartamizy. KiHeTHuHI Mozemi pocTy KyJabTyp MIKpPOOPraHi3MiB Ta BILIHB
napameTpiB Ha picT. MozenoBaHHS MPOTOYHUX Ta HEMPOTOYHHUX KyJbTyp. baratocybcrpatHi MikpoOHi
mporecd. BiKOBi po3moau MiKpoopraHi3MmiB. MoOJEIIIOBaHHS PEKHUMIB KyJIbTUBYBaHHS. ONTHMI3aIlis
MPOAYKTHBHOCTI pOOOTH YCTaHOBOK JUIS KyJbTHBYBAaHHS Ta 30UIbIIEHHS 1X €(EKTUBHOCTI 32 PI3HUX YMOB.
KineTnuHi XapakTepUCTHKH Tpolecy OiocuHTe3y. MoJenoBaHHS ONTHMAaJIbHUX YMOB OlOCHHTE3y Ta
KepyBaHHsI IporiecoM. MoJienntoBanHs 010CHHTE3y MPOIYKTIB METaboJi3My Ta MPOIECiB KOHCTPYIOBAHHS
Olompemnaparis.

Moneni B3aemoii ABox BuAiB. KonrBaHHS B TEMHOBUX IIporiecax pOTOCUHTE3Y. ABTOKOJIMBAHHS B MOJIEN1
TJTKOJII3Y. BHYTPIIHBOKIIITUHHI KOJMBAaHHS KOHIIEHTpaIlil Kaibilito. Kimituaai ukiau. Mojeni KIiTHHHOTO
nepeMuKkaHHs. MOJIEOBaHHS JTBOBIKOBHX KYJIBTYp. Mojeni po3MOBCIOKEHHS HEPBOBOTO IMITYIBCY.
JluHamika IMyHHUX peakiii Ta TpaHcrnoptT OilompemnapariB. KiHeTu4H1 pIBHSHHS pO3MNOJAUIEHUX CHCTEM.
PiBasiHHS THnMy peakuif-augysis. CTIMKICTh TOMOTEHHOTO CTallOHApHOTO CTaHy. [IOHATTS XKOPCTKOTrO
30ypeHHsl Ta aBTOXBWJI. JlMcUDaTHBHI CTPYKTYypH, iX poiib y Oiosorii. [loHATTS Xaocy Ta (paxTaiis.
Peakuis benoycoBa- XKabotuncekoro. Posmoauieni Tpurepu i mopdorenes. Mogeni camoopranizaii
KJIITHH Ta YTpyIyBaHb MIKPOOPTaHI3MIB.

3. HaBuajbHi MaTepiaiu Ta pecypcu
bazoBa Ta nomarkoBa JiiTeparypa, sIKy NOTPiOHO NpPoYUTATH a00 BHKOPHCTOBYBATH UIA
ONAHYBAHHA TUCHMILIIHH

ba3oBa:

1. Pizamuenko I'.}O. Jlekii mo maremaTuaauM MoaensM B Giogorii. - HIL «Perymsipaa Ta xaotuuna
nuHaMmikay, 2011. - 146 c.

2. Topro FO.I1. ®izionoriuna kibepueTrka ta iHdopmaTuka moaunu (Jekrii). BK «[lomirpadcepsicy,
Kuis, 2010, 99 c.

3. TomameBcekuii B.M. MonemtoBanns cuctem. - K: BunaBanua rpyna BHV, 2005. - 352 c.

4, Topro HO.II. OcnoBu 6iodizuku, OIOHIKM Ta TMCHUXO(MI3UKU JIIOJAUHH B HaBKOJHMIIHbOMY
cepenoBuii (kypc nekiit). BK «Ilomirpadcepsicy, Kuig, 2010, 100 c.

5. I'punenko B.I., A.b.Kotoa, M.I.BoBk, C.I.Kipopenko, B.M.benos. [ndpopmariiini TeXHOJOTIi B
Oiogorii Ta MenuuuHi. Kypc nekniii: HaBuanbpauit nmocionuk.- K., Haykosa gymka, 2007. - 383 c.

JlomaTkoBa:

1. Kocrtiok ILT. Biodizuka : miapyunuk / I1.I.Koctiok, B.JI1.3uma, I.C.Marypa Ta in. — K.: BugaBaudo-
nonirpadivauit neHTp «KuiBcbkuit yniepcutet», 2008, - 527 c.

2. Tlomamroxa A.A., T'opro IO.I1. Indopmariitni TexHosnorii Ta 6i0Qi3UYHI OMMIHKKA AiSUTBHOCTI
onepatopiB B 6ioTexHiunux cucremax. K., I[1BIT «3agpyray, 2008, -199 c.

3. MakcumoBnu B.A., becnamoBa C.B. MarematnyHe MojeIOBaHHA B MeEIUUHINA O0ioQi3ulli.
Honenpk, 2002. -202 c.

4. bynaxI.€., JIax 10.€., Xaim3on [.I. Meanuna inpopmaTrka. HapuanbHuil NOCIOHUK JUIs CTYIEHTIB
IT xypcy MeauuHuX crenialbHOCTel y TphoX yacTHHaX. Binnuug. [pykapas BHMYVY im.. ML
ITuporosa, 2006. — 104 c.

5. ®ypcosa IL.B., A.Il.JIeBuu. MaremaTHuyHe MOJENIOBaHHSA B €KoJIOTil cycniabcTB. [IpoGiemu
noBkus (o63opHa iHpopMmartriss BIHATIT), Ne 9, 2002. 99 c.

6. Indopmaniitai TexHoxorii y dpapmanii: migpyunuk. / [.€. bynax, JI. I1. Boiirenko, JI.O. Kyxap, M.
P. Mpyra, .M. Hluno. — K. : Meauuuna, 2008. — 224 c.

Pexomenaauii Ta po3’sicHeHHsI:
e 3a3HayeHl MaTepiai MOXKHA 3HaNTHU B 6i0mioTeNi Ta [HTepHeT,
e Marepiaiy € (aKyIbTaTUBHUMU,



® 3 KOHKPETHUMH T€MaMHM JUCLHUIUTIH OB’ 3aHUHN LUK pO3pOOICHUX JISKITIH.
HaByaibHUI KOHTEHT

4. MeToauKa ONAHYBAHHS HABYAJIbHOI JUCIHUILTIHUA (OCBITHBOT0 KOMIIOHEHTA)
Indopmaris 3a po3aizamMu, TeMaMH Ta PO BCi HABYAIBHI 3aHATTS (JICKLIl 1 MPaKTUYHI) HAJAIOTHCS, SIK
peKoOMeH Al 010 TX 3aCBOEHHS Y (OpPMI KaICHIAPHOTO TIIaHY.

Jlexkyiuni 3auamms.

3acmocosyrombcsi cmpamezii akmuHo20 i KOJIeKMUBHO20 HAGYAHHSL.
Ne | Hasma Temu nexuii Ta nepetik OCHOBHMX NMUTaHb (NEPENIiK JUAAKTHIHEX 3aC001B, MOCHIAHHS
3/n Ha Jiiteparypy Ta 3aBaanns Ha CPC)

1 Jlekuia 1. MaremaTH4yHe MOJECJIOBAHHA B 0ioJiorii: 0a3oBi mousarTa. Ilousrrs momeni.

OO0’exTH, 1Tl Ta METOIM MOJENIOBaHHSA. Mojemi B pi3HUX Haykax. Tumm Monenew, ski

BUKOPHUCTOBYIOTh y 010JI0T1i, pi3HUX O10TEXHOJOriAX Ta MeauiuHi. Etanu mareMaTuyHoro

MojenmoBanHs. Komm'totepHi Ta MmaTemaTudHi Mojieni. Tumnu Moienei, ki BAKOPUCTOBYIOTh Y

610710111, 610TEXHOJIOTISIX Ta MEIUIIMHI. 3aCTOCYBaHHS METOJIB MAaTEMaTHYHOTO Ta HATYPHOTO

MoJeNoBaHHs y OlotexHosorii. [Ipukinann marematnyHux mojeneit y Oionorii. Ilpuxmanu

MaTeMaTHYHHUX MOJICIICH B 010JIOTii: MOJETh «XMKAKH — KEPTBH», MATEMAaTUIHE MOJICITFOBAHHS

B IMYHOJIOTIi, MaTeMaTU4YHa MOJIEJIb POCTY MOMYJAIIl OaKTepiif, MaTeMaTUYHE MOJICIIOBAHHS

nomupenns indexiii. Jlirepatypa 6a3osa: [1,4]. Jliteparypa nogarkosa [3,4]

2 Jlekuist 2. CTPyKTYpPHO -(pyHKIiOHAJIBbHI 0COOTHMBOCTI MATEMATHYHOT0 MO/IEJTIOBAHHS B

OioTexHoJsI0TifAX.

Crpyktypa cucremu. CepenoBuiie. TeopeTHKO-MHOXHHHUN piBEHb aO0CTPAKTHOTO OIHUCY

cucremu. Tononoriyni abctpakTHi Mojeni. Teopist moaiGHOCTI, MaTeMaTHyHa, TeOMETpUYHA Ta

¢bi3uuna momidHOCTI. [30MOpdHICTh (TIOMIOHICTE) nBOX cucTeM. [IpocTip cTaHIiB CHUCTEMH.

AmHarorig, a0cTpakiisi Ta crnporieHHs. OCHOBHI THIU Mojeieil. MaremarndHi Mojeni Ta

MatemaTHuHe MojenoBaHHsa. dopmanbsHi MeToau noOynoBu moaenel. [Ipununu nodynosu

MaTeMaTHYHUX Mojeieil B Giosorii Ta memumuai. Jliteparypa: [2,4]. Jlireparypa momaTkoBa

[3.6]

3 Jlekniss 3. Cneuundika MaTeMaTHYHOTr0 MOJAEJIOBAHHA 0i0JIOTiYHHX CHCTeM i Mpollecis.

IcTopis mepmux Moseneit B 6iomorii. CydacHa kinacudikailis Mojaeneid 610JI0TTYHUX MPOIIECiB.

PerpecusHi, imitaniiini, sikicHi Mmozei. [IpuHIUMM iMITAIIHHOTO MOJIETIOBAaHHS Ta MPUKIAIN

Mojenei. Ilpukiamm matemMatndHuX Mojene y Oiosorii.  Psam ®ibonaui. IIBHakicTh

MOTJIMHAHHS KHUCHIO JIMCTAM. Mogeni mnpoAyKuiiHoro mpouecy pociauH . OcoOnmBOCTi

MOJIEKYJIIPHOT JAMHAMIKA Ta O10JIOT1YHOT KiHeTHKH. Mojeni BOJHUX eKocucTeM. Mogeni

rnobansroil guHaMiku. Crerudika mMomeneit skuBux cucreM. Jliteparypa: [1,3]. Jlireparypa

nonarkosa [2,3,4]

4 Jekuig 4. Mogeai 0ioJIoriyHMX cHCTEM, IO ONMHCYIOTHLCA OJHMM JHdepeHmiHiHIM

PIBHSHHAM MNepuIOro mopsiaky. Mojeni, 10 3BOAATHCS 10 OAHOTO AMQEpeHIiaTbHOTO

PIBHSIHHSL TIEPIIOTO TOPSAAKY (MOJEIl POCTY YHMCEIBHOCTI 130JIbOBAHOI MOMYJIALIl, MOJEIb

MOMYJSIIIMHOTO  crmajlaXy KoMax, MOJelb PO3MHOXKEHHS KIITHH, PpOCTYy  KOJIOHIi

MIKpOOPraHi3MiB, Oe3repepBHI MOJIEII, €KCIIOHEHITIAIbHE 3POCTAaHHSI, JIOTICTUYHUIN 3pOCTaHHS,

MOJeNi 3 HAWMEHIIOK KPUTUYHOI YHUCENbHICTIO CTETNEHEBHH Ta EKCHOHEHLINHUN 3aKOH).

AmnHani3z MaTeMaTMyHOi MOJelNi Ha MPUKIaAl JOTICTUYHOTO DPIBHSHHS. BruiuB 3ami3HIOBaHHS.

IMpuknan: xiMivHiI peakiii nepiroro nopsaky. Jlireparypa: [1,4]. Jlitepatypa noaatkosa [2,5]

S Jleknuia 5. Mopeii, o ONMCYHTHLCA CHCTEMaMH JBOX ABTOHOMHHX andepeHIiaJIbHIX

piBHsiHb. [loHATTS (a3oBoi muomwuHU, (HazoBOro npocropy ta daszoBoro nmoprpety. Pazona

TpaekTopis. MeToJ i130KIiHIB, TOJOBHI i30KmiHU. OcobnuBa Touka. CTaliOHapHMH CTaH

cucremu. Cucremu 2 JHIMHUX PIBHSHD, JIHIIHE OJHOpIHE MEPETBOPEHHS KOOpAMHAT. Tunu

0coOJIMBUX TOYOK: BY30J], cimio, okyc,uentp. Tunu ¢azoBux noprpertis. Jliteparypa: [1,5].

Jlireparypa nonatkosa [3,4]

6 Jlexuig 6. Maremarnune MOJEJIIOBAHHS IIBHAKHX i MOBUILHMX 3MiH B OioJoriunmx

cucremax. [lpunnun npoctotu Ta Horo OionoriyHe 3HaueHHs. IIpoOnema mBHAKUX 1

MOBUIbHUX 3MIiHHUX. Teopema TuxoHoBa. Meron KBazicTalllOHApHMX KOHIICHTpAIIIN.

dopmynroBaHHS MPUHIUITY TPOocTOoTU. DepMeHT - cydcTpaTHa peakiis Mixaenica-MeHTeH sk

NpUKIaA TOpuHIMNY npoctoTH. IlpoGnema aBTokaranizy. YacoBa iepapXis: «cepelrHiy,




«UIBUJIKI» Ta «MOBUTbHI» 3MiHHI BidypkarmiifiHi pexumMu npu MOJENIOBaHHI 010JOTIYHUX Ta
OioTexHoJoruHUX 3a71a4u. Karactpodu. Jliteparypa: [1,2]. JlirepaTypa nomarkosa [2,6]

Jlekuis 7. MaremMaTu4Hi Moaeji MyJbTHCTAHIOHAPHMUX Ta TPHUIrepHUX OioOriYHMX
cucreM. Tpurep. Ciocobu nepekiatoueHHs: Tpurepa. [Ipukiaan cucreM 3 IBOMa CTIHKUMHU
cTalioHapHUMH cTaHaMu. CHIIoOBe 1 TNapaMeTpuyuHe TepeMHKaHHA Tpurepa. Mojenb
KoHKypeHiii. Judepenmiamis ta Mopdorene3. Po3nonineni Tpurepu i mopdorenes. Monenb
reHeTHYHOTro Tpurepa 3 mudysiero. ['enernunuii Tpurep XKakoba i Mono. EBosnroris. Binbip
OJIHOTO 3 JIBOX 1 JekinbKoX BuaiB. Jliteparypa: [4,5]. Jliteparypa noaarkosa [2,3,5]

Jlekuis 8. Mopaeai B3aemoaii aBox BuAiB. ['imote3u Bousbreppa. Amnamorii 3 XiMiuHOT
kinetnkoro. Cucrema JloTku-Bonpreppa «xmxak-xeprBa». CucTeMa «XIKak- KepTBay 13
BpaxyBaHHSM BHYTPIIIHBO BHUJOBOI KOHKYypeHIii. BoibTeppiBchbki MoOJeni B3a€EMOJIIM.
Knacudikarist TumiB B3aemo i KOHKypeHilisi. Moeni B3aemoii BuaiB. Moaens Konmoropoga.
Mopnens B3aemonii ABoX BuIIB Komax Makaprypa. Ilapamerpuunuii 1 ¢a3oBi mopTperu
cucremu. Jlireparypa[1,3]. Jlireparypa nogarkosa [2,5]

Jlekuis 9. Harypui Tta marematuuni wmoaeai ¢gorocunTe3y. Di3UKO-XIMIYHA CYTHICTH
nporecy (orocuHTesy. Mogeni CBITIOBOI Ta TEMHOBOI peakiii (OTOCHMHTE3y. 3arajibHa
dbopmyna dorocunresy. Ilpupona Ta momaeni OCHOBHHMX peakiii (orocuHTesy. Mogeni
xpomoracTiB. [IpuHiunoBa cxema Tta GI3UYHMMA 3MICT pi3HUX cTaAill hoTocuHTely. Mojaenb
CTPYKTYPHOI oprasizailii HirMeHT-OLIKOBUX KOMIUIEKCIB aHTEH (OTOCHHTE3y. MaTeMaTHdYHa
MO/IeJTb KOJIMBaHb B TCMHOBHX Tpoliecax portocuntesy. Jlireparypa:[4]. Jliteparypa goaaTkoBa

[1,6].
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Jlekuis 10. MopneaoBannsi mpoueciB pery suii B opraizmi. Matemarnysa Moaeib
HepBoBOro imMmyinbcy. IloTenmian nii HelipoHy. PiBHSHHS &nuWHaMIKU pyxy IOHIB uepe3
MeMmOpany. Mojens cuUHaNTU4YHOI akTWBalii. MaremMaTuyHa IHTEpHpeTalis CTPYKTYpHO-
(hyHKITIOHATBFHUX B3aEMO3B’A3KIB B HEHpOHI. MaTeMaTnuuHe MOJICTIOBAHHS CUCTEMH PETyJIsIil
BYIJIeBOIHOTO 0OMiHY. KOHTYp perymsiii mapaMeTpuyHOr0 TOMEOCTa3y MpPH TIMOTIIKEeMii.
Mogenb raikoreHoi3y. MakcuMmalbHa 1 MiHIMaJIbHA MOJIEII CUCTEMH PETYIIALIT BYTJIEBOTHOTO
oOminy. CHHTE3 aITOpUTMIB Ha MIHIMaJILHUX MoIelsix. Moaemrorounii koMmruiekc. Jliteparypa:
[5]. Jliteparypa nonatkosa [6]
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Jleknisi 11. Mogeni noBeaiHku OioJioriyHuX 00’€KTIB y HecTaOLILHOMY cepelOBMILII.
Mogenp KIiTHHHOT amanTaiii. Amanrtamiss MeTa0oi3My TIMOepriyHol KIITHHH. AJanTHBHE
pearyBaHHs KJIITHH Ha 3MIHM B JIOKQJIBHOMY CepeIOBHINI. Moenb JISHeHTPaTi30BaHOIO
MEXaHI3My ajanTaiii opraHiaMy. MareMaTuyHa TeOpisl MPUCTOCYBaHHS OPraHi3MY [0
MMOBTOPIOBAHMX [l IIKIUTMBUX XIMIYHUX (PaKTOPIB cepeAoBHINA. AJEKBaTHA MaTeMaTH4YHA
MOJICNIb JIMHAMIKK 3MIiH JOCIIDKYBAaHOTO TIOKa3HUKA MPH OJHOKpaTHIA il  ¢akTopy
cepenopuina. JluHamiuHa Mojenai 1 iH(OpPMAIiiHI TEXHOJIOIl MPOTHO3Y >KUTTEMISUIBHOCTI
JIIOIMHU B PI3HUX yMOBax cepenosuiia. Jlireparypa:[4,5]. Jlitreparypa nonarkosa [3,6]
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Jlekuis 12. MaremaTHuyHe Ta HATypHe MO/JeJIOBAHHS CKOPOTJMBHMX mpoueciB. bynosa
CKEJICTHHX M’sI3iB. AKTHH-MIO3WHOBA crcTeMa. Mojieni MeXaHi3MiB CKOPOYEHHSI MOTIePEKOBO-
MOCMYTOBaHHUX M’s13iB. MoJiesli CKOpOYEHHS TJIaJICHPKUX M’s3iB. Bilku capkoMepy, TOHKa Ta
ToBcTa MpoToiOpumu. Moeni MONIeKyIIpHUX MEXaH13MiB M’SI3€BOT0 CKOpoUYeHHs. Perysiis
B3a€MOJIIi B aKTO-MIO3MHOBIM cuctemi. EHepreTnka Ta GiomMexaHika M’s13€BOTO CKOPOYEHHS.
Jliteparypa : [2,4]. JlitepaTypa nonatkosa [3,5]
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Jleknia 13. MartemaTu4Hi MoJesi Ta aJIropuTMH KepyBaHHS CHCTEMOIO BYIJIEBOAHOIO
o0Miny. Di310/10T1YHI EepeayMOBH MOJEIIOBAaHHS CHCTEMH BYIJIEBOJAHOTO OOMiHY. MaTtema-
TUYHE KOMITApTMEHTAJIbHE MOJICNIOBAHHS CHCTEMH BYIJIEBOJHOro oOMiHy. MakcumanbHa
MoJeiib. MiHIMalbH1 MoAeml. MOIENOUnil KOMIUIEKC IMITAIIMHOTO JOCIIHKEHHS 30BHIIHIX
Kepylounx BIUIMBIB. Cxema JBOPIBHEBOTO IMITalliiHOTO MojentoBaHHsA. CHHTE3 alropUTMIB
ONTUMAJILHOTO KEpyBaHHSA cucTeMoro perymsamii riikemii. Ilpunnun ¢QyHkuioHyBaHHS
MpPOrpaMHu ONTUMANBHOTO pIMICHHS, TpU TOMapHId B3aeMOMil JIKApHSHUX IMperaparis,
BUOpaHUX 13 MeBHUX TIpyn. ONTHUMajabHE MOJETIOBAHHS KOHCTPYIOBAHHS JIKapChKUX
IpernapariB, KOHILEHTpalii 3a0pyqHIOOUMX pedoBUH Tomo, wmeromamu CO & PSO.
MakcumMasbHa Ta MiHiMasibHa Mojeni. Jliteparypa: [1,5] . Jliteparypa noxarkosa: [2]
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Jlexuisi 14. Pery/ioBanHs i pyHKIiOHYBaHHSI HEPOHHMX Mepex B 0i0TeXHOJIOTisIX.
VYupapninHsg 1 perymoBaHHS. bioHiuHiI cucTteMu. brok-cxema (QyHKIIOHATBHUX CHUCTEM
yIIpaBIIiHHSA. AJITOPUTMHU BHJIIB KEPYBaHHS B OIOTEXHOJIOTIAX i3 3BOPOTHUM 3B’s3KOM. Buau
peryatoBaHHs B OIOTEXHOJIOTTYHHUX CHCTeMax. ABTOMATUYHE PETYITIOBAHHSA, PETYITIOBAHHSA IO
30ypeHHI0O 1 1O BiAXWIeHHIO. EKcTpemarnbHe, ONTUMalbHE 1 aJalNTHBHE pPETyJIIOBAHHS.
ANropuTMi4HA CTpaTeris BUSBICHHS ajanTamii. AnanTuBHE KepyBaHHA. CTpykTypa
HelpoHHUX Mepex. OcoOnMBoCTI poOOTH IITYYHHUX HelipoHHUX Mepex. Jliteparypa [3,5].
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Jlekuist 15. MoenroBaHHs IpoIieciB 010CMHTE3y Ta MPOLIECIiB KOHCTPYIOBAaHHS Olompenaparis.
Mogeni Ta KiHETHYHI XapaKTepUCTHKH Mpolecy OiocMHTE3y B KIiTHHaX. MoentoBaHHS
ONTUMAJTBHUX YMOB OIOCHHTE3y MPOAYKTIB METa0oJi3My Ta MPOILECIB KOHCTPYIOBAHHS
OilompemapatiB. Moienb il TiKapChbKUX CIOJIYK Ha epMEHTH OI0CHHTE3Y Ta iX €()eKTUBHOCTI.
Moiens HaKOMTUYEHHS MPOYKTY MeTa00Ii3My Ha MPUKIIAAL JISHIIHY. MoIetOBaHHS PeKUMIB
po0OoTH peakTopiB OI0CMHTE3y NMpPU BUKOPUCTAHHI KiHETHKH «Tuiy Mono». Jliteparypa:[3]
Jlireparypa monatkosa [2,3,5]
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Jlekuis 16. MaTemaTH4He Ta HATYPHE MO/e/TI0OBAHHS HEPBOBOI TKAHWHHU. MOJIeTb BIUTUBY
CJIa0KOTO €JEeKTPUYHOIO I0JIg Ha 010J10TI4HI cucTeMu. Mojeni po3MOBCIOIKEHHSI HEPBOBOTO
IMITYJIbCY: KJIAaCMYHA MOJIeh XO/DKKIHA-XaKcil. BB c1abkux eIeKTpOMAarHiTHUX MOJIB Ha
Oionoriuni cucremu. IloHATTS pe3oHaHCcy. Mojenb nepeHeceHHs 10HIB Ha MeMOpaHax 3a
y4dacTio nepeHocHuka. [lepioiuuHmii BIUIMB CHUCTEMH TPAHCMEMOPAHHOTO MEPEMIIIEHHS 10HIB
31 CTalliloHapHUM CTaHOM TUIY CTIHKHM oKyc . MysbTHCTallIOHApHA MOJIENIb. ABTOKOJIMBAJIbHA
Mozenb. JuHamiuHuii xaoc. YactoTra BIUIMBY $K Kepyroumid mnapamerp. CToXacTHUHUN
pesonanc. Jlireparypa:[2,4]. Jlireparypa nonarkosa [3-5]
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Jlekuist 17. OcHOBHi NPUHIUIU MOAEJIOBAHHA (DePMEHTATHBHOI0 KaTAJIi3y.
MoientoBaHHST PEKUMIB KYIbTHBYBaHHS. J[OCIIDKEHHS OJIMHOYHOTO KYJHTHBATOPY ITOBHOTO
3MIITYBAaHHS Ta MPOTOYHOTO KYJIBTUBATOPY i3 MeHTpudyrow. KepyBanHs MpoayKTUBHICTIO 3a
HasIBHOCTI OOMEKECHb Ha KOHIIGHTpaIlio Olomacm Ta cyocrpary. KepyBaHHS mepexiTHHMU
nporecamu. KiHeTnuHi MozeNi pocTy KyJIbTyp MIKPOOpraHi3aMiB, pocTy OioMacu Ta BILIUB
nmapameTpiB Ha picT. MoeaoBaHHs MPOTOYHUX Ta HEMPOTOUYHUX KYJIBTYpP MIKpPOOPTaHI3MIB.
Jlireparypa: [1, 3]. Jlirepatypa noaarkosa [3,4]
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Jlekuia 18. MaremMaTnyHe MOIECJIOBAHHA B eKoJorii. MaremaTnyHe MOJEIOBAHHA B
eKkoJiorii criBToBapucTB. Kiacudikailiss MaTeMaTHYHUX MOJIENEeH O10J0TTYHUX MPOIYKIIHHUX
nporeciB. "OpranidmenHi" mozaeni. Konueniis gimityrounx (GakropiB. 3acTocyBaHHS PI3HUX
cnoco0iB dopmarizaitii 3akoHy MiHiMymy JIi0ixa B Moaensx 3 nudepeHiiHIMHA PIBHSIHHSIMHU.
Jlireparypa momatkoBa [3,5]

Hpaxkmuuni 3anammas

Ocnosni 3a60anus yukiy Ilpakmuynux 3aHAmMb 3 OUCYUNIIHU € OPMYBAHHA )y CMYOEHMi8 6MIHHA 00
PO38'53Y8aHHA MEeOPEeMUYHUX | NPAKMUYHUX OIOMEXHON02IUHUX 3a0at.
3acmocosyromvcs  cmpamezii akKmugHO20 i KOJEeKMUBHO20 HABYAHMS, SKI BUSHAYAIOMbCS HACMYNHUMU

Memooam

U i MexXHON02IAMU: OCOOUCICHO-0PIEHMOBAHT (PO36UBAIOYT) MEXHONO02IT, 3ACHOBAHI HA AKMUBHUX

Gopmax i memooax HaguawHs (OUCK)YCis, eKcnpec-KOHGhepeHyisn, Hagualbui debamu, 3acCMoCYy8aHHs Ha
OCHOBI KOMNTOMepHUX | MYTbMUMeOitIHUX 3ac00i8 MEBOPUUX 3A80AHDb)

Ne 3/1t

Hazpa Temu 3aHATTS

1

IpakTnune 3ansarra 1. [lpuxmagu matematnyHux Mojened y Oiomorii. Crenudika
MOENOBaHHS KUBUX cucTeM. OcobmuBocTi 6iomoriyHoi KiHeTuku. [IpuHIMIN Ta TPUKIAT
moOyI0BM MaTeMaTUYHUX Mojeield B Oionorii Ta MeauiuHi. O3HaWMOMIIEHHS 3 OCHOBHHMH
MOHATTSIMU MaTEeMaTUYHOTO MOJICNIOBAHHS Ta KIACMYHUMU MOJENSIMH Yy OioJorii, o
OIUCYIOThCs OJHUM aubepeHIiianpHuM piBHssHHsIM. Jliteparypa: [0a3oBa- 5,6 ]

IIpakTnune 3anaTTa 2. Po3p’s30k cucrem audepeHuianbHUX piBHAHb. ['padiune
MIPEJICTaBICHHS PO3B’sI3Ky. Bu3HAueHHS THUIIB 0COOMMBUX TOUOK. (3HAWOMIIGHHS 3
OCHOBHUMH TOHSITTSIMA MaTEMaTHYHOTO MOJICIIOBAHHS, KIIACHYHUMH MOJEISIMU Y 0i0JIOT1i,
0 OMHUCYIOTHCS CHUCTEMOIO MU(EPEHIIATbHUX PIBHSIHb Ta TEOPIEO CTIMKOCTI, a TakoxX il

34CTOCYBAHHAM 1O KOHKPETHUX MATEMATUIHUX MOﬂCHCﬁ. HiTepaTypa: [63.30Ba- 1, J04JaTKOBa
-4]

IpakTtuune 3anarra 3. JlocaipkeHHS Mojeled OJHOBHUMIPHHMX JWHAMIYHHUX CHCTEM I3
JMCKPETHUM YacOM Ha MPHUKJIAl JUCKPETHOTO JIOTICTUYHOTO PIBHSAHHS Ta MOJIENICH TUHAMIKH




YUCEIBHOCTI JKYKa-IIKiIHUKA, B3aEMO/Iii 3a0pyIHCHHS 13 HABKOJIMIIHIM CEPEIOBHUIIEM.
O3HailoMJIeHHST 3 OCHOBHUMH THOHATTSMHM MAaTEMaTHYHOTO MOJICIIOBAaHHS Ta TEOPIEO
CTIMKOCTI, @ TAKOX 1 3aCTOCYBaHHSM J0 KOHKPETHUX MaTeMaTUYHUX MOJEIICH.
Jlireparypa:[6a3oBa- 3; nojarkosa - 2 |

IpakTtuune 3aHATTS 4. P03B’s130K cucCTeM udepeHIiaIbHUX PIBHIHB. JlOCTIIKEHHS
CTIMKOCTI CTaI[IOHAPHHUX CTaHIB MeToA0M JIsrmyHoBa Ha npukiani piBusHb JloTku, BoasTeppu,
Mixaenica-MenTeH. O3HaHOMIICHHS 3 OCHOBHUMH IOHSATTSAMH MAaTEMaTHYHOTO MOJICTFOBAHHS
Ta TEOPIEI0 CTIMKOCTI, a TAKOXK ii 3aCTOCYBAHHSIM J0 KOHKPETHHUX MaTEMaTHYHUX MOJICIICH.
MojenoBaHHS MPOTOYHUX Ta HENPOTOYHHMX KYJIBTYpP MIKpoopraHiamiB. Mojens MoHo.
MoienoBaHHSl PeXUMIB pOOOTH peakTopiB OI0CHHTE3y NMPH BUKOPHCTAHHI KIHETUKU «THUITY
Mownoy. Jliteparypa:[0a3oBa- 1; nomarkosa - 5 |

IpakTuune 3aHsarTa 5. Mogeni (orocunTesy. Mojeii CBITJIOBOi Ta TEMHOBOI peakxilii
dotocunTesy. 3aranbHa popmyna doTocuntely Mogeni xpomorutactiB. Kimacuuna Mozenb
KOJIMBaHb B TEMHOBHX Iporiecax ¢orocunresy. Jlireparypa: [0a3oBa-2 ; mojgaTkoBa -2]

MonayJ/ibHa KOHTPOJIBHA POOOTA.

MpakTtuune 3ansarra /. Jlocnimkenns wojeni Talicona-HoBaka KIIITHHHOTO IHMKITY.
MogentoBanHs TeHeTHYHOTO TpHUrepy JKako6a 1 Mono. O3HalioMJIeHHS 3 OCHOBHHUMH
MOHATTAMHM MAaTEMAaTHMYHOTO MOJICTIIOBaHHS Ta Teopii aBTOKOJMBAJIBHHMX IIPOIECIB,
JOCIIKEHHSIM MaTeMaTHIHUX MOJICJICH Ha HasIBHICTh aBTOKOJMBAHD Ta TPAHUYHUX ITUKITIB.
Jlireparypa:[6a3oBa- 3; mogarkosa -5 ].

IpakTnune 3auatTs 8. Jlonosiai i 00roBopeHHs1 AOMANIHIX KOHTPOJIBLHUX PODIT.

IpakTnune 3anatTa 9. 3axik

5.

CamocriiiHa po6oTa cTy/IeHTiB

CamocriitHa po0oTa CTYJEHTIB MPOBOIUTHCS y BUIIISIL: MIATOTOBKU 0 ayAMTOPHUX 3aHATH (46 roauH),
MO/IyJIbHOT KOHTPOJIbHOT po00TH (4 TOAMH), MArOTOBKH 0 3aiKy (6 roanH) Ta MAroToBKH i 0hopMIIeHHS
JOMaIIHbOT KOHTPOJBHOI pOoOOTH HAa TeMy BHKOPHCTaHHS METOMIIB MOJICIIOBAHHS Yy HAIPSIMKY CBOET
MaricTepchKOi aucepTallii Yu Ha BHOpaHy TeMmy, Mepeiik skuX HaBoauThes Hukue (10 roawn), Ha 1O
BIIBOOATHCA 66 ToInH.

Ne | Hazeu mem i numaHsb, o 8UHOCUMBCA HA CAMOCHMIUHE ONpayro8aHHs ma Kinexicmo

3/ | NOCUNAHHA HA HABYATLHY TiMepamypy eooun CPC

1 | [ligroTtoBKa 10 ayauTOPHHX 3aHATh. Jlimepamypa: 6azoea ma 000amkosa 46
aimepamypa.

2 [TigroroBka 70 MOAYIHHOT KOHTPOJLHOT poOoTH, 1-8 mekiii. 4

3 | [linroToBka Ta oopMIICHHS TOMAITHROI KOHTPOJIBHOI pOOOTH Ta 10
npe3eHTallii. Jlimepamypa: 6azoea ma dooamxosa nimepamypa i
iHopmayitini ddcepena 3 [nmepuemy

4 [TigroroBka a0 3amiky, 1-18 mexiii. 6

5 | Bcvoeo 66

[Tpu miaroToBII 10 JIEKIi MPOMOHYIOTHCS VIS CAaMOCTIMHOT pOOOTH CTYACHTIB TaKi MUTAHHS:

- OCHOBHI OHATTS MaTeMAaTUYHOTO MO/IETIOBaHHA Ta KIaCU4HI MoJieni B Oionorii. Jlimepamypa. [6a306a-
1,4; oooamkosa - 3,4]; - 2,5 rox.

- 6i0¢i3UYHI METOIM MIATOTOBKHU 3aBJaHb ISl MOJENIOBaHHS y OloTexHomnorisix. Jlimepamypa:[6azoea-
2,4; oooamxosa - 3,6 ]; - 2 ron.

- TPUKJIaJd MaTeMaTHYHOTO MOJEIOBaHHs y OioTexHouorii. Jlimepamypa:[6a3zosa- 1,3; oodamkosa -
2,3,4]; - 2,5ron.

- MPUKJIAJM MATeMaTUYHOTO MOJICTIOBAHHS Ta KIACU4YHI MOJeNi y Oi0JIOTil, IO OMUCYIOTHCS OIHHUM
nudepeHIiaabHUM PIBHIHHIM. Jlimepamypa.:[bazosa- 1,4; dodamkosa - 2,51]; - 2,5 rox.

- TPUKIAIA MAaTeMAaTUYHOTO MOJENIOBAHHS Ta KJIACHMYHI MOJeNi y 010JIOTii, 1[0 OMUCYIOTHCS CHCTEMOIO
nudepeHIiaibHuX PiBHSAHL. Jlimepamypa:[6azoea- 1,5; dodamxosa - 3,4 ]; - 2,5 rox.

- moOyoBa Ta OMUC MAaTeMAaTUYHUX MOJeNeld XIMIYHMX Ta OIOXIMIYHMX peakilii Mmeprioro MOpsaKy.
Jlimepamypa:[6azosa- 2,4; dodamkosa - 1,6]; - 2,5 rox.




- 03HAIOMJIEHHS 3 OCHOBHUMH MOHATTSMH BUKOPUCTAHHS TEOPii AMHAMIYHUX CUCTEM JJISI MATEMaTUYHOTO
mozemoBanns. [2,6] Jlimepamypa:[6azosa- 1,2; dooamkosa - 2,6 ]; - 2,5 rox.

- TIPUKJIaJId MAaTEeMaTHYHOTO MOJEIOBAHHS Ta MOJENi y 010J10Tii i3 eKCHOHEHIIaTbHUM 3POCTaHHSAM Ta
JIOTICTUYHUM 3pOCTaHHIM. Jlimepamypa:[6azosa- 2,5; dodamkosa - 2,5 ]; - 2,5 rox.

- OCHOBHI MOHATTS Ta MOJIeNi eBouttontii. Jlimepamypa:[bazoea- 1,4; oodamxosa - 2,3,5 ]; - 2,5 rox.

- O3HAHOMJICHHSI 3 OCHOBHUMH TOHATTSMU TEOPii CTIMKOCTI, METOJ CTBOPEHHS MapaMeTPUIHUX Ta (Ga30BUX
MOPTPETIB OI0TEXHONIOTTYHKUX cucTeM. Jlimepamypa:[6aszosa- 1,3; dodamkosa - 2,5 ]; - 2,5 rox.

- OCHOBHI TOHSTTS aBTOKOJIMBAJIBLHIX MPOIIECIB HA MMPHUKJIAI MATEMAaTHYHIX MOJIEIe TEMHOBHUX IPOLIECIB
dborocunresy. Jlimepamypa:[bazosa- 2,4; dodamkosa - 1,6 |; - 2,5 rox.

- 3aCTOCYBaHHS MaTEeMAaTHUYHUX METOMIB /O CTBOPEHHS MAaKCHUMAJIbHUX Ta MIHIMAJIBHUX MOJENeH
¢izionoriunux cucteMm. Jlimepamypa:[6aszosea- 5; dodamkoea - 6 ]; - 2,5 rox.

— 03HAOMJICHHS 3 MOJICJTFOBAHHSIM Ta TEOPISIMA HEPBOBO - M'SI30BOTO CKOpOUEHHS. Jlimepamypa: [ba3o6a-
2,4; oooamxosa - 35]; - 2,5rox.

- OCHOBHI IOHSATTS MOJIENIOBaHHS y (papMalleBTHULIl Ta CTBOPEHHI KOCMETUYHUX Npenaparis. Jlimepamypa:
[6az06a- 3; dodamkosa - 2,3,5]; - 2,5 ron.

- MOJICIIOBAaHHS €NEeKTPUYHOI OpraHizamii >KMBUX TKaHWUH, IPOBIJHOCTI JKMBHMX CEpENOBHUI Ta
CHHTHIIIIHOTO cepenoBuina. Jlimepamypa: [bazoea- 2,4; dooamkosa - 3,5]; - 2 rox.

- O3HAHOMJIEHHSI 3 OCHOBHUMH MOJIEJISIMH POCTY KYJIbTYP MIKpPOOPraHi3MiB, pocTy OioMacu Ta BIUIMB
napameTpiB Ha pict. Jlimepamypa: [6azosa- 1,3; dooamxosa - 1,4]. - 2,5 rox.

Bcvozo na CPC 3a mamepianamu aexyiii - 39 200.

Ilpu camocmiviniti pob6omi NiOMpUMY€EmMbCsL BUKOPUCAHHS THGhopMmayitinux Oxcepen 3 [nmepuemy.

[Ipu miAroTOBIN O TPAKTUYHUX 3aHITH MPONOHYIOTHCS AJIsi CAMOCTIIHOT pOOOTH CTYAEHTIB TaKi MUTAHHS:
- O3HAMOMJIEHHS 3 METOJIaMHU PO3B’sI3aHHsI PIBHAHB AU Y3ii Ta 0CMOCY B KIITHHAX. Jlimepamypa: [bazosa-
4,5; 0ooamxosa - 3,6 ]; - 2,5 rox.
- MOJICJTFOBaHHS KIHETHKH KUBUX CepefoBuIll. Jlimepamypa:[bazosa- 4,5; dodamkosa - 3,6 ]; - 2 ron.
- 0cOOMMBOCTI BUKOPUCTaHHS B Ol0TeXHOJOTIi MojeNni reHeTnyHoro tpurepa Kakob6a 1 MoHo.
Jimepamypa: [6azo6a- 3,5; dodamkosa - 2,5 ]; - 2,5 rox.
Bcevoeo na CPC 3a mamepianamu Ilpakmuuneapie -1 200.

Ilpu camocmiviniti pob6omi NiOMpUMY€EmMbCsL BUKOPUCAHHSL THGhopMayitinux Oxcepen 3 [nmepuemy.

MoniTMKa Ta KOHTPO/b

6. IMogiTHKa HABYAJIbHOI IMCIHUILTIHA (OCBITHLOI0 KOMIIOHEHTA)

Cuctema BUMOT, K1 BUKJIa/1a4 CTaBUTh MEpeJ] CTYAECHTOM:

Ionimuxka wooo deonaiinie ma nepecknaoannusn. llepecknaoanns mem (Mooynie) 8i00ysacmuvcs 3a
HAA6HOCMI NOBANCHUX NpUUUH. 3a0aromucs 0eONatiHi GUKOHAHHA pedhepamusHux i KOHMPOIbHUX POOIm
ma nepeckiadaub.

Ilonimuka ma npunyunu axkademiunoi 0odpouecnocmi eusznaueni y po3zoini 3 Kooexcy uecmi
Hayionanvnozco mexniunozo ynieepcumemy Yxpainu «Kuiecokuu nonimexuiynuti incmumym imeni leops
Cixopcokoeoy. Jlemanvniwe: https://kpi.ua/code.

3 JIKP nposooumwscs nonimuka ujooo akademiunoi 006pouecHocmi.

Hopmu emuunoi nosedinku: Hopmu emuunoi nogedinku cmyoenmis i npayi6HUuKie usHayeHi y po3oini
2 Kooexcy uecmi Hayionanvnoco mexuiunoeo yuisepcumemy Ykpainu «Kuigcokutli nonimexuiunuti
incmumym imeni lzops Cikopewvrozoy. [Jemanvuiue. https://kpi.ua/code.

Bukopucmanns 0ooamkosux Odicepen iHghopmayii nio yac OyiHO8AHHA 3HAHL 3AO0POHEHO (Y Mm.u.
MobinbHux Oesaticig). MobinbHi npucmpoi 0038019€EMbCA BUKOPUCTNOBY8AMU JUlUe NI0 4AC OH-NAUH
mecmyeanHs ma 6UKOHAHHA po3paxynkis. Ilpusnauaromoecsa 3aoxouyeanvhi ma wmpagui o6anu.

Ilonimuka w000 8i0gidysanusn’ Biosioyeanus nexyitl, npaKmuyHux 3ausams, d MaKko}c 6IOCYMHICMb HA
Hux, He oyinroemoca. OOHAK, CMYOeHmam peKOMEeHOVEMbCA 8i08i0yeamu 3aHAMMS, OCKIIbKU HA HUX
BUKIAOAEMbCS MEOPemUuyHULl Mamepiair ma po36USAIOMbCSA HABUYKU, HEOOXIOHI Onsa hopmyeanHs
KomMnemenmHuocmetl, GusHaueHux cmanoapmom oceimu. Cucmema OYiHIOBAHHS OpIEHMOBAHA HA
OmMpumManHs 6anieé 3a aKmueHicmv CMyOeHmd, a MAKoNC BUKOHAHHSA 3A60aHb, AKI 30AMHI PO3GUHYMU
NPAKMUYHi YMIHHA Ma HABUYKU. 3a 00 €KMUBHUX NPUYUH (HANPUKIAO, X80pobA, NpayesIaumysanHs,



MIDCHAPOOHE CMANCY8AHH MOW0) HABUAHHS MOdice 8i00Y8aAMUCS 8 OH-NAUH OPMI 34 NO20ONCEHHAM i3
KepigHUKOM Kypcy. 3axucm iHOUu8ioyaibHUx 3a60aHb NPO8OOUMbCs HA NPAKMUYHUX 3AHANMAX.

7. Buay KOHTPOJIIO Ta peiiTHHIOBA CHCTeMA OLIHIOBAaHHA pe3yabTaTiB HaBuyaHHA (PCO)
IMoTo4HMii KOHTPOJIb. ONMTYBAaHHSI 33 TEMOIO JICKIIIH Ta NPAKTHYHHUX 3aHATTH - (36 OaniB), MomysIbHA
KoHTpoJibHa poboTta (MKP) - (24 6anu), nomamss koHTpoJibHa pobota (JIKP) - (40 6aniB). 3araibHa
cyMa 0OaitiB 3a cemecTpoBy poboty — 100 Ganis. [Joknagnima iHGopMaIlis I1o10 MOTOYHOTO KOHTPOJIIO Ta
KpHUTepiiB oniHIOBaHHs HaBeaeHa B PCO 3 AUCIUIUTIHE HUXKYE.
KasiengapHuii KOHTPOJIb: TPOBOIUTHCA JBIUi HA CEMECTP SIK MOHITOPHHT TIOTOYHOTO CTaHy BUKOHAHHS
BUMoT cuiadycy. s mepinoi arecTamii CTyJJeHT HOBHHEH MatH, sIK MiHiMyM - 10 Gaii, mist npyroi
arecrarii, sk MiHiMyM - 30 GaiB.
CemecTpoBHii KOHTPOJIb: 3aITiK. 3arainbHa cyma 6aniB Ha 3aiiky — 100 6aniB (6anu, oTpuMani 3a
CEMECTp aHYJIIOIOThHCS).
YMOBH I0NYCKY /10 CEMECTPOBOI0 KOHTPOJIIO: ceMecTpoBui petuHr Bin 55 10 100 GariB, HarmcaHHs
MKP, Bukonanus [IKP.
PeiiTuHroBa cucreMa Ol[iHKH yCHIILHOCTI CTY1eHTIiB
3 IUCUMILIIHKE “MoaenroBaHHs B 010TEXHOJIOTT
st crnenianbHoCTi 162 "GioTexHoorii Ta GioiHxkeHepis",
dakyabTeT 6i0TeXHOJI0Til | ODioTexHiKK

(Hdpyruit marictepcbkuii piBeHb, JeHHA (popMa HaBYaHHS)
Po3nonin HaByanbHOTO Yacy 3a BHJIAMHM 3aHATH 1 3aBAaHb 3 TUCHUTLIIIHY 3T1HO 3 POOOYNM HaBYAIbHUM
TUTAHOM

Cemectp | HaBuanpuuii vac | Po3nonin HaBUaIbHUX TOJMH KoHnTtposibHi 3ax011
Kpemutu | Akan. | Jlekmii | Ilpaktuku | Jlabop. | CPC | MKP | AKP | Cemectp.
TOZ. pobotu arecraris
3 4 120 36 18 66 1 1 3aJIiK

PeiiTuHT cTyneHTa cKiIaaeThes 3 0aliB, M0 BIH OTPUMYE 3a:
1. onuTyBaHHS 3a TEMOIO JISKIII Ta MPAKTHK,

2. MOJTyJIbHOT KOHTPOJIBHOT pOOOTH

3. TOMaNIHbO1 KOHTPOJIBHOI pOOOTH.

CucreMa pedTHHrOBUX (BaroBux) 0aJjiiB 3aHATH i PETHHIOBUX OI[IHOK 10 BHIAX KOHTPOJIIO 32 PiK

i\/{i Bua xonTpomito baxa KinbkicTs Cyma OaniB
ONMTYBAHHS 33 TEMOIO 3aHSTh
- BaroBUH Oai 4 9 36
- AKICTh Bigmmosigl * 0-4
MotynbHa KOHTpOJIbHA poOoTa

2. - BaroBUH Oai 24 1 24
- AKICTh BUKOHaHHSI MKP ** 0-24

3 JloMalliHsi KOHTpOJIbHA poboTa 40 1 40

' - AKICTh BUKOHAHHSI™** 0-40

4 Bceroro 100

* ONMUTYBAHHS 3a TEMOIO JIEKIIiH Ta MPakTUK (SKiCTh BIAMOBIAI Ha MUTAaHHs) - 4 Gasu:

BIJIMOB1/Ib HE 30BCIM BipHa - 1 Oan;

BIIIMOBI/b JOCTATHS, aje Ay)e oOMexxeHa - 2 Oanu,

BIJIMOBI/Ib BipHA, alie HE TIOBHA - 30anmu ;

BIJIOBi/Ib MPaBUJIbHA TA TTOBHA - 4 Gamu .

** - kicte Bukonanusg MKP:

MOBHICTIO PO3KPHTI BIAMOBiNI 3 BUKOPUCTAHHIM LIFOCTPAaTUBHUX MaTepianiB - 23 - 24 Ganu ;
MMOMIJIKA B OJJHOMY 3aBJaHHI a00 HEMOBHA BIAMOBIAb B OJTHOMY 3aBJIaHH1 - 19 - 22 6amnis ;

MMOMUJIKA B OJJHOMY 3aBJaHHI a00 HETIOBHI BiAMOBI/I B ABOX 3aBIAaHHSIX - 15-18 6amniB ;



MIOMWIKH B JIBOX 3aBJaHHSX a00 HETOBHI BiAMOBI/II B TPHOX 3aBIaHHAX - 9-14 6anis;
MIOMMJIKU B TPHOX 3aBJAHHSX a00 HEMOBHI BIAMOBIAI B YOTUPHOX 3aBJaHHAX - 1 - 8 GauiB.
MKP He 3apaxoByeTbcs mpu oiHIi < 14 Gais;
MKP 3apaxoByerscs npu ouiHmi > 15 Gais.

**% _ Skicte BukoHanus JKP:
MOBHE PO3KPUTTS TEMH 3 BUKOPUCTAHHAM (HopMyI, OJIOK-cxeM, rpadikiB

Ta TabIUIh, 13 CAMOCTIHOO TYMKOIO Ta MPE3CHTAIIE0 - 35 - 40 6auriB ;
MTOBHE PO3KPUTTS TEMH Ta i3 IPE3CHTAIIIEI0 - 28 - 34 GaiiB ;
HE TIOBHE PO3KPUTTSI TEMH, a00 He3HAUHI IOMUJIIKA 9H 0e3 Ipe3eHTallii - 20 - 27 6anis ;
He o0rpyHTOBaHE a0o0 qy)Ke CKOpOUYCHE MOJAaHHS TeMH 0e3 Ipe3eHTallii - 11 -19 6auis;
HasBHICTh TPYOMX MOMMJIOK B PO3KPHUTTI UM MOJAHHI TeMH Oe3 Mmpe3eHTarii - 1-10 6anis;
JIKP He 3apaxoByeThcs ipy omiHIi < 23 Oais;
JIKP 3apaxoByeTbcs IIPH OLIHITI > 24 GautiB.

Po3paxynok mkasnu (R) peiiTunry
Cyma BaroBux OayriB KOHTPOJIEHUX 3aXOJIB MPOTATOM ceMmecTpy ckimanae: R = 36 +24+40 = 100 Gaunis.
Peiitunrosa mkana 3 qucuuiuniay ckiajgae - R = 100 6anis;

HeoOxinHoI0 yMOBOIO AJisi OJiepXaHHs 3alliky 'aBToMaroM' € BIANOBIJAl NMPU ONUTYBaHHI Ha
JIEKITiSIX Ta MPAKTUYHHUX 3aHATTSIX, BUKOHAHHS HA MMO3UTHBHY OIIHKY MOJYJIbHOI KOHTPOJBEHOT poOOTH Ta
JOMaIIHbO1 KOHTPOJBHOI poboTH. [lIpn nmpoMy 3aranbHui peHTHHT OBHHEH OyTH OuthiuM 3a 60 Gais.
JIyig miABMILIEHHS PEUTHHIOBOT OLIIHKY TPOBOAUTHCA 3aiiK. [Ipu 1ipoMy nmonepeaHiil pedTHHT aHYITIOETHCSI.

PyGixHi (TutanoBi atecrartii). CTyneHT moBuHeH Habpatu OaniB:: 1 aTecraris — «3apaxoBaHo» - 10
oanis ( 30 — makcumym), 2 atectanis — 30 6aiiB (70 — MmakcumMyMm).

Jlo 3aliKky JOMyCKarThCs CTYJIEHTH, IKi HaOpanu Outbine 55 6ani, BukoHann MKP Ta miarorysamm JIKP
Ha MMO3UTHUBHY OIIIHKY.

[IIxayia BIAMOBIAHOCT1 PEUTHHTOBUX OATIB TPAJAUIITHUM OI[IHKaAM

Kinvkicmo 6anis Ouinka
100-95 BigmigaO
94-85 Hyxe mobpe
84-75 Jobpe
74-65 3a10BUIBHO
64-60 JlocTaTHBO
59 -56 HeszanoBuibHO

o 55 6anis He nomymieno

[TincymKoBa OIliHKa SIKOCT1 3HaHb 3 JUCIMILIIHM BU3HAYAIOTHCS 32 TPAAULINHOIO 4-pIBHEBOIO HIKAIOH0 3
ypaxyBaHHSM I[HIUBIIyaJIbHUX MOTOYHUX OI[IHOK 32 BUIIE HABEJICHOO NIKAJIOO:
binet nns npoxopKeHH 3alliKy CKIaJaeThesl 3 4 MUTaHb, | TUTaHHS OIHIOETHCS Y 25 6ariB.

[ToBHA BiMIOBI/b HA MUTAHHS — 5 (23 - 25 6ais )
3pobmneHi He3HAUH1 TOMUIIKH — 4 (19 - 22 6amm)
CyTT€eB1 HETOUHOCTI Y BIATOBI I — 3 (15- 18 6aiB )

Bignosins He 3apaxoBaHa npu oTpuMaHHI < 14 GamiB .
[Ikana peHTHHTOBUX OLIIHOK:

Peiitunr Tpanuiiiiina orinka
95<R<100 BiAMIHHO
85< R<94 Jyxe nobpe
75 <R<84 no0pe
65< R<74 3aI0BLUILHO
60<R <64 JIOCTAaTHLO
R<60 HE3aI0BLILHO




8. lonaTkoBa inpopmanisi 3 TMCHUNJIIHU (OCBITHHOI0 KOMIIOHEHTA)

BukoHaHHS TOMaITHBOT KOHTPOJIBHOT POOOTH BH3HAYAIOTHCS MICIIST 0OTOBOPEHHS 3 KOXKHUM CTYICHTOM
TEMU BUKOPHUCTAHHS MOJICTIOBAHHS B HANIPSIMKY MIATOTOBKM HOTO MaricTepchKoi AucepTaiii uu
CaMOCTIHO BHOPaHOT CTYJICHTOM 1HIIO1 TEMH.

[lepenik muTaHb, SKi BAHOCITHCS HA CEMECTPOBHI KOHTPOJIb (3aJIiK) MOJAIOTHCS, K JOATOK 2 10
cmiadycy.

MosknuBe 3apaxyBaHHS MPOXO/DKEHHS AUCTAHIIINHUX YU OH-JIAH KypCiB 32 BIAMOBITHOIO TEMATHKOIO 3
HasBHICTIO JOJIATKOBOTO pedepaTy Mo BU3HAYCHIN TeMi JICKIii Yi MPAKTHUK.

PoGouy nporpamy HaBYaAbHOI AUCHUILTIHU «MoIeTIOBaHHS B O10TEXHOJIOTII» CKIIaIeHO
TOKT. 6ioJ1. HayK, nmpod. ['opro FO.I1.

YxBajieHo kadeaporo 6ioeHepreTHKH, 010THPOPMATHKH Ta eK00i0TeXHOJIOTIi (TipoToKoi Ne 18 Bix

25. 05. 2023)

IMorox:xeno MetoanuHoro komiciero dhakynsreTy (mpotokoa Ne 11 Bix 26.06.2023)



Honarok 1.

IIpuxknaagu nurans y popmi OistetiB 1o MKP '"MopenroBanns y 6iorexHosorii'"

Biner Ne 1
1. MaTremaTn4uHe MOIEIIOBAHHS B 010J10T1i: 0a30B1 HOHATTS.
2. PerpecuBHi, imiTaIiiHi, SKiCHI MOJIETI.
3. Mojenp nonyJsiiiHoro crajgaxy KoMax
4. ®opMyITIOBaHHS IIPUHITUITY TPOCTOTH MPU MOJICITIOBAHHI.

Biner Ne 2

1. Iousitra moaeni. O0’eKTH, 11 Ta METOIA MO/ICTIOBAHHS.
2. [Tpuknanm Bukopucranus paxy ®@idonaui B 6iomorii.

3. ExcrioneHmianbHe 3pocTaHHs MPOIECiB

4. Tpurep. CiocoOu NmepeKIIoueHHsl TPUrepa B CucTemMax.

Biner Ne 3

1. Komn'toTepHi Ta MaTeMaTHYHI MOJIEII.

2. MopentoBaHHS MOJIEKYJISIPHOT IMHAMIKH Ta O10JI0TTYHOT KIHETHKH.
3. Mozenb po3MHOXKEHHS KITITHH

4. YacoBa iepapxisi: «CepeiH1», «IBHUAKD» Ta «TOBUTHHI» 3MIHH1

Biner Ne 4

1. Knacudikanis moaeneit

2. Moaenb MBUIKICTH MOTJIMHAHHSA KACHIO JINCTSIM.
3. JlorictnuHe 3pocTaHHs, Teopema DepxronbeTa.
4. CunoBe 1 mapaMeTpuIHe IEPEMHUKAHHS TpUTEPA.

Biner Ne 5

1. CTpykTypHi 0COOMMBOCTI CUCTEMH.
2. Moneni rino0ainsHOT JUHAMIKH.

3. MeTo 130KJIIHA

4, ®depMmeHT - cyOcTpaTHa peakiliss Mixaemica-MeHTeH, SK MPUKIIAT TPUHITUITY TPOCTOTH

Biner Ne 6

1. [Tonsarra "Cepenosuie".

2. Knacudikarist Mmoaened 6i0J0TTYHUX TPOIIECIB.

3. AHaJli3 MaTeMaTUYHUX MOJIENeH Ha MPUKIIA/I] JIOTICTUYHOTO PIBHIHHS
4. MeTtoJ kBa3icTallioHAPHUX KOHIICHTPAIIIH

Biner Ne 7
1. Teopis mo1iGHOCTI.

2. [IpuHumnu nodya0BU MaTeMaTUYHUX MOJiesiel B 010J10T11 Ta METUINHI.

3. BrutuB 3amizHIOBaHHSI Ha MOJICTTFOBaHHSI.
4. I'enernunuii Tpurep XKaxo6a i MoHo.

Biner Ne 8

1. I3oMopdHIicTh (MOIOHICTE) ABOX CUCTEM.

2. [TpuHIMNH IMITaLIfHOTO MOJIENIOBAHHS Ta MPUKIIAAN MOJIENEH.
3. '0J10BHI 130KJTiHH.

4. ludepenuiartist Ta MopporeHes.

Biner Ne 9
1. Ilpocrip cTaHiB CUCTEMH.
2. Mogeii BOIHUX €KOCHUCTEM.

3. [MonsTTs ¢azoBoi miomuHM, (Ha30BOTO IPOCTOPY Ta (Pa30BOrO MOPTPETY

4. Bin0ip 0HOTO 3 ABOX 1 IEKUJIBKOX BUIB.



Biner Ne 10

1. AHaJoris, aOCTpaKIIis Ta CIPOIICHHS.

2. Crienika MOJETIOBAHHS JKUBUX CHCTEM.
3. [IpoGyieMa MIBHIKKUX 1 TOBUILHUX 3MIHHHX.
4. Mojenbs TeHETUYHOTO Tpurepa 3 nudysiero.

Biner Ne 11

1. ®opmanbHiI MeTO I TOOYIOBH MOJICIICH.

2. Mopenb pocTy YHCeNBbHOCTI 1301b0BAHOT OITYISIIIT
3. [TpuHIMI TPOCTOTH Ta HOro 6i0JIOTIYHE 3HAYCHHSI.

4. Tunm 0coOIUBUX TOYOK: BY30J1, CLIT0, POKYC, IIEHTP.



IlepeJik NUTaHb, AKI BHAHOCATHCS HA CEMECTPOBHII KOHTPOJIb (3aJ1IK)
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CtpykTypa Ta GI0K-CXeMa CUCTEM B OI0TEXHOJIOTI.
TeopeTnko-MHOKUHHHHA PiIBEHb a0CTPAKTHOTO ONHCY CUCTEMH.
[TpocTip cTaHiB cUCTEMH.

Amnanoris, abCTpakilis Ta CIpoIeHHS.

dopmanbHi METOIM MOOYIOBH MOJACTICH.

Criertuhika MOJICITFOBAaHHS )KUBHX CHCTEM.

IcTopis mepimx Moiesnei B 0i0JIoTii.

CyuacHa knacudikaiiis Mojeseit 610JI0TTYHUX MPOIIECIB.
[Tpuknamm MaTeMaTHYHUX MOJEIeH y O10J10Tii.

[Tpuknaau Bukopuctanus psaiB ®idonadi y 6iomorii.

Moieb IMBHIKOCTI MOTJIMHAHHS KUCHIO JTUCTSIM.

Oco6MBOCTI MOJIEKYJISIPHOT JUHAMIKH Ta 010JI0TTYHOT KIHETHKH.
Mo ieroBaHHS BOJHUX €KOCHCTEM.

Mogeni, 1110 3BOAATHCS IO OJHOTO Au(EpeHIIIaTbHOTO PIBHSHHS MEPIIOTo TOPSAKY (
Mogeni pocTy YMCEIbHOCTI 130JIbOBAHOT TOTYJISIIII,

Moens po3MHOKEHHS KITITHH,

Monenb pocTy KOJIOHIT MIKPOOPraHi3MiB,

o Taxe "6e3nepepBHI Moemi".

SIk BU3HAYUTHU CKCIIOHCHITIAIBHE 3pOCTaHHS

JloricTuyHe piBHSHHS 1 IOTICTUYHE 3pOCTaHHS

Mopeni 3 HallMEeHIIOK0 KPUTHYHOT YUCENIbHICTIO.

BinMIHHOCT1 CTETIEHEBOTO Ta €KCIIOHEHIIIHHOTO PO3MOILTIB.
BrumiB 3amizHIOBaHHS Ha PO3BUTOK MOTYJISIIIH.

Merto[1 130KIIIHIB Ta TOJIOBHI 130KJIIHH.

[lo Take nMiHIAHI CHCTEMH.

MopentoBaHHS XIMIYHUX PeaKI[iii IePIIOro MOPSIKY.
[Tpob6mema MBUAKKUX 1 TOBUTLHUX 3MIHHHX.

Teopema TuxoHoOBa.

MeTtop KBa3iCTaI[lOHAPHUX KOHIICHTPALIIH.

[lo Take " mpUHIIKAII TPOCTOTH "

[IpobGiema aBTOKaTAMI3Y.

YacoBa iepapxis: «cepeIHi», «IIBHIKD) Ta «IIOBUIbHI» 3MIHHI
bidypkariiini pe>xuMu Ipu MOJICTIOBaHH1 010710TTYHUX Ta 010 TEXHOJOTTYHUX 3a/1a4.
Teopis kaTacTpod.

I'enetnunmii Tpurep. Criocobu nepeKIrOueHHs TPUrepa.
[Ipuknanu cuctem 3 ABOMa CTIMKMMH CTalllOHAPHUMU CTaHAMH.
Teopema JlsnyHosa.

Hudepenmiaiis Ta Mopdorenes.

Posnonineni tpurepu i Mmopdorenes.

dopmyna DepxroybeTa .

Bin6ip ogHOrO 3 1BOX 1 IEKIIBKOX BUIIB B MOJIENI €BOIOIIII.

HonaTok 2.



HonaTok 3.
Hpuxkaaam tem aasa niaroropku JIKP no moae/ioBaHHI0O B 6ioTeXHOI0TiAX

. bionoriuni Ta reoiznuni purmMu. CerMeHTaiiHui TOIMHHUK.

. MonentoBanHs hoTrocuuTe3y. Moeni nporeciB y GOTOCHHTETHYHIN MeMOpaHi.

. Moieni KIiTHHHEX pUTMiB. BHYTPINIHEOKIITHHHI KOMMBaHHS KoHIeHTpaii Ca’",

. Bionoriuni purmu. Lupkagni putmu.

. MotenroBaHHST aBTOKOJIMBAHb B TIIIKOJI31.

. MognemtoBanHs Tpurepaux cxem JKako6a i Mono. ['enernunuii Tpurep.

. Moneni kinituHHOT mudepeHiriamii.

. Mozienb peryiroBaHHs KJIITHHHOTO IUKITY B €YKapioTiB.

. MoentoBaHHS IEPBUHHMX MPOLIECIB BAHUKHEHHS JKUTTS Ha 3eMUIi.

10. Mogpeni Binbopy (BiOip 0OJHOTO i3 TBOX PIBHOTPABHUX, TPUTEPHI PEKUMH).

11. KineTnuHi MOZIETi pOCTY KYJIBTYp MIKPOOPTaHi3MiB Ta BIUIMB MapaMeTpiB Ha picT. 12. MonemtoBanHs
iHTi0yBaHHS POCTY TOTYJIALIN HAUTUIIKOM CyOCTpaTy, NpoayKraMu (hepmenraitii, ionamu H*.
13.MaremaTuyHe MOJIEIOBAaHHS MPOIIECIB POCTY KJIITHH Ta iX KOJOHIM.

14. MopemntoBaHHS KyTbTYp 3 MPOTOYHUM Ta HEMTPOTOYHUM CEPEIOBUILIEM.

15. Mopens 6arato cyOCTpaTHUX MIKPOOHHMX IIPOLIECIB.

16. MogentoBaHHS TIPOIIECIB B KYJbTHBATOPi MIOBHOTO 3MIIIYBaHHS Ta B MPOTOYHOMY KYJIBTHBATOPI i3
HEeHTPpUDYTO¥0.

17.MonientoBaHHSl AMHAMIKHM IMYHHOT peakiiii.

18. MopentoBaHHsI JWMHAMIKH TEPIOJUYHAX 3aXBOPIOBaHb Ta (DAaKTOPIB, MO0 BH3HAYAIOTH MEXY MDK
OJIy’KaHHSIM 1 3arH0€JUTI0 OPraHi3MiB.

19. MopenmtoBaHHS KIHETUKA (DePMEHTATUBHUX ITEPETBOPEHB.

20. Moaeni puTMIYHOT aKTHBHOCTI MiOKap/a Ta TEXHOJIOTI] i BUKOPHUCTaHHS.

21. Moaens penpecii cuHTe3y GEepMEHTIB.

22. Kinetnuna MoJienb (hepMEHTATUBHHUX PEAKITiH.

23. MareMaTtuyHa MOJIeb «O10JI0TTYHOTO TOIMHHNKAY BHUIIMX POCIUH

24. MonentoBaHHs B 010 TEXHOJIOTISX JIIKAPCHKUX MPENaparis.

25. MoaentoBaHHS MPOIIECiB OI0CHMHTE3Y Ta MPOIECIB KOHCTPYIOBAHHS Olompernaparis.

26. MojentoBaHHs MMPU KOHCTPYIOBaHHI HOBUX OUTKIB Ta MENTH/IIB.

27. KoMm'roTepHi Ta MaTeMaTH4HI MO/IEJI1 HEPBOBOI CUCTEMH 1 HEPBOBHUX IPOIIECIB.

28. IIpuknaau noOym0BY MaTeMaTUYHUX MOJICNICH B MEIUIIMHI.

29. MosentoBaHHs B BETEPUHAPHUX TEXHOJIOTIAX.

30. Moaeni mpoayIiiiHUX MPOLECiB POCTUH.

31. MopentoBaHHs M’30BUX MPOLECIB JIIOJAWHU Ta TBAPUH

32. [lpuknaau Moaenel eKOJOTTYHUX CUCTEM.

33. MoaentoBaHHs 0i0XIMIYHOT KIHETHKH TEXHOJIOTTYHUX TIPOIIECIB.

34. MopentoBaHHsI CEpIEBO-CYIMHHOT Ta KPOBOHOCHOT CHCTEM.

35. Mozeni nonmynauiiHUX IPOLECiB B COIllyMax.

36. Moieni TeHETUYHUX MTePETBOPEHD
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