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3ATAJIbHI ITOJIOKEHHA

BignmoBigno go OIIIl “MousekyasapHi 6ioTexHoJsiorii Ta
6ioiHkeHepia” apyroro (Maricrepcbkoro) piBHS BMILOI
ocBiTH cnenianabHOCcTi G21 BioTexHoJorii Ta 6ioiHxkeHepis Ta
HaBYaJ/IbHOTO NJIaHy KypcoBa Ta KBaJjidikaniiHa po60TH €
HOPMaTUBHUMHU JUCLUILUIIHAMU [UKJY NpodeciiiHoil i npakTHIHOI
NiACOTOBKHU Marictpa.

BukoHaHHsI KypcoBHX i kBasidikaLiliHUX po6iT, a TaKOX IXHE
OLIiIHIOBAaHHA PETYJNI0ETHCA TaAKUMU NoJioxkeHHAMU JIHY imeHi IBana
®paHka:

- “[losiokeHHS NMPO OpraHisanil OCBITHBOro Nponecy y
JIbBiBCbKOMY HallioHaJIbHOMY YHiBepcuTeTi iMmeHi IBaHa ®paHkKa.
Hoga pepaxkuis” (https://Inu.edu.ua/wp-content/uploads/2024/06/
Polozhennia-pro-orhanizatsiiu-osvitnoho-protsesu_Nova-
redaktsiia_2024.pdf).

- “IlosioxkeHHs1 PO 3a6e3MevYeHHs aKaIeMiuHOI J06POYECHOCT]
y JIbBiBCbKOMY HalLliOHaJIbHOMY YHiBepcuTeTi iMeHi IBana ®panka”
(https://Inu.edu.ua/wp-content/uploads/2019/06 /reg_academic_
virtue.pdf).

- “IlosiokeHHS PO eK3aMeHalilHy KoMicito y JIbBiBcbKOMY
HallioHaJbHOMY yHiBepcuTeTi iMeHi IBana ®panka” (https://Inu.
edu.ua/wp-content/uploads/2016/01/reg_exam-comission.pdf).

- “TuM4YacoBU# MOPAIOK OpraHizariii Ta mpoBeAeHHs 3a/TiKOBO-
ek3aMeHaliiiHoi cecii i aTecrtauii 3406yBauiB BuUILOi OCBiTH
i3 3acTOCyBaHHAM JUCTAHLIiWHUX TexHOJOrik y JIbBiBCbKOMY
HalioHaJIbHOMY YHiBepcuTeTi iMeHi IBaHa ®panka” (https://Inu.edu.
ua/wp-content/uploads/2020/05/reg_online-exams.pdf).https://
Inu.edu.ua/wp-content/uploads/2020/05/reg_online-exams.pdf)

- “[losio’keHHSI PO KOHTPOJIb Ta OIiHIOBAHHS HaBYaJbHHUX
JlocSiTHEeHb 3/100yBaviB BUIOi 0CBiTU JIbBIBCbKOI'0 Hal[iOHAJIbHOTO
yHiBepcuTeTy iMmeHi [Bana ®panka” (https://Inu.edu.ua/wp-content/
uploads/2020/03/reg_education-results.pdf).
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KypcoBa po6oTa - oayH i3 BU/[iB HQyKOBOI po60TH, CAaMOCTiiHe
HaB4YaJIbHO-HAyKOBe JO0CJiJKeHHS CTyAeHTa. MeTa BUKOHAHHA
KypCcoBOi po60TH MaricTpa — BAOCKOHAJUTH HABUYKHU POBEJEHHS
HayKOBOTO JIOCJIi/[P)KeHHS, TOTJIMOUTHU YMiHHS TBOPYOi caMOCTiiiHOI
pPO6OTH, MOINIIUTH 3ara/IbHOHAYKOBI Ta Cllelia/ibHi METOM Cy4YaCHUX
HayKOBHUX J0CJi/)KeHb, YMITH 3aCTOCOBYBAaTH OTPUMaHi 3HaHHA
JlJ11 KOMIIJIEKCHOTO pillleHHSI KOHKpeTHOro $paxoBoro 3aBJaHHS.
B YHiBepcuTeTi KypcoBy po60Ty MaricTpa BUKOHYIOTb YIPOAOBXK
NMePLIOro POKY HAaBYaHHA i 3aXxMUalOTh B KiHIi 2-TO CEMECTDY.
37006yBa4 BUOMpaE TeMy KypcoBOi po60OTH i3 3aIpONOHOBAHOTO
kadeIporo nepeJiky a6o MPOIOHYE BJACHY TEMY.

KBasigikaniiiHa po6oTa € mMiiICyMKOBHUM €TalloM HaBYaJIbHOI
Ta HaykoBoi miaroroBku marictpa 3a OIIIl “MosekynspHi
6ioTexHoJsorii Ta 6i0iHkeHepisa”, o 3acBiguye oro npodeciiiHy
3pIJiCTh Ta TOTOBHICTh A0 BUPIilleHHA KOHKPETHUX CKJIaLHUX
HayKOBUX i MpakKTU4YHUX 3aBJaHb. KBanidikaniiina po6ora -
I)e caMOCTiliHe HayKOBe J0cCJai/p)KkeHHS 300yBaya, 1110 BUpIlIye
KOHKpPETHI HayKOBi Ta HAyKOBO-NPaKTHU4YHI 3aBJaHHA B rajyasi
6ioTexHOJIOTi{, 30KpeMa MiKpOOHUX TeXHOJIOTiN Ta reHeTUYHOI
imkeHepii. TeMy HaykoBOro AocaiKeHHs 3/100yBayi BU3HAYAIOTh
CaMOCTiHHO ab0 pa3oM 3 HAYKOBHUM KepiBHUKOM. MeTa BUKOHAaHHA
kBasidikaliiHoI po60oTH nossiraey GopMyBaHHi y 3/106yBaya BMiHHSA
NJaHyBaTH Ta BUKOHYBATHU eKCIEpUMEHTAJbHI JOCHiKeHHS;
aHaJ/li3yBaTH, TJYMa4UTH, CTATUCTUYHO ONpaLbOBYBAaTH Ta
Npe3eHTYBaTU OTPHUMaHi pe3yJbTaTH, pPOOUTU BUCHOBKH Ha OCHOBI
OTpPUMaHUX pe3yJbTaTiB, FOTYBaTH Ny6Jikanii 3a MmaTepianamu
NpoBeJleHUX JOCIi/)KeHb, IPOMOHYBATH CIOCOOM NPAKTUYHOTO
BUKOPHUCTAaHHSI OTPUMaHUX 3HAHb [JJIs1 BUpPIilleHHsI KOHKPEeTHUX
HAYKOBO-NPHUKJAJHUX 3a4a4. lIg po6oTa € eKcliepUMeHTaJIbHO0
Y{ NPOEKTHO-00YMCAI0BAJbHOW0, a60 NOEAHYE 006MBa NigX0LH.
BoHa 060B’I3KOBO MiCTUTb pe3yJbTaTH BJACHUX JOCJiLXKeHb
3nob6yBavya. BukoHaHHS KypcoBoi Ta KBaJsidikaniHoi pooiT
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METOZWYHI BKA3IBKHU

IPYHTYETbCA Ha NIOBHOMY Ta HEYXWJbHOMY JOTPUMaHHI HOPM
akKaJeMiyHoOi 106pO4YeCHOCTI.

TeMu KypcoBUX Ta KBajdipikaniiHMX po6iT 06TOBOPIOIOTHCS
Ha 3aciganHi kadenp, HAa OCHOBI AKUX BUKOHYIOTbCS POOOTH
MaricTpiB-6ioTexHoJsioriB. TeMH KypcoBUX pOOIT 3aTBEPAXKYE
kadenpa, a kpasidikaniliuux - BueHa pazia GakysnbTeTy 32 NOJaHHIM
kadenpu. [lepes moyaTkoM BUKOHAHHSA KBasidikaniliHoi po6oTH
HayKOBHUU KepiBHUK BU/JA€ 3/100yBavy 3aBJaHHA ¥ THUCbMOBIii dpopMi
BianmoBigHOrO 3paska (AUB. JoAaTokK 1).

HaykoBUM KepiBHHKOM KypCOBOI po60TH MaricTpa € BUKJIaga4
kadeapu, AKUNA Ma€ HAYKOBUU CTYMiHb KaHUAATa HAayK Y4 IOKTOpa
¢dinocodii. KepiBuukom kBasidikauiiinoi po6oTu € npodecop uu
JOIeHT KadeapH i3 JOCTAaTHIM JOCBilOM HayKOBO-IeAarorivHoi
pob6oTu. Akuo 3106yBay BUKOHYE POOOTY Ha 6a3i yCTaHOBH, 3 SIKOIO
YHiBepcuTeT Ma€ yroay, To JiJisi KOHCYJIbTaTUBHOI Ta opraHisaniiHoi
JIOMOMOTH 3 Li€l YCTaHOBU MOXKe OYTH BU3HAYEHUH CHiBKePiBHUK.
HaykoBuii KepiBHHK Hece MOBHY Bi/INOBiAa/IbHICTD 3a opraHizaiiito
po6oTH 3100yBaya.

Ilic/iga 3aBeplieHHA BUKOHAaHHSA i HallUCAaHHA KypCOBOI
po6oTH y 38406yBaviB MaloTh cpopmMyBaTucsA 3araibHi (3K) Ta
daxoBi komnereHTHOCTi (PK):

3K01. 3paTHicTh npoBeeHHA AOCIiI[KEeHb Ha BiAMOBiJHOMY
PiBHI.

3K02.3aaTHicTb 10 MOLIYKY, 06p06JieHHs Ta aHai3y iHdopmMaiiii
3 pi3HUX HKepeJl.

3K03. 3zaTHiCTE MOTUBYBATH JI0JEU Ta pyXaTUCA 0 CHIJIBHOI
METH.

3K04. 3gaTHicTh npanoBaTy B MiX>KHApOJHOMY KOHTEKCTI.

3K06. 3gaTHicTb AisgTH colia/ibHO BifiIOBia/ibHO Ta CBiOMO.

®KO08. 3gaTHicTb 3/jiliCHIOBAaTH NOLIYK HE0OXiHOI iHdpopMaliii B
HayKOBiH i TexXHiIUHIN JiTepaTypi, 6a3ax JaHUX Ta IHIIKUX PKepeIax.
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@®KO09. 3paTHicTb BiAbUpaTH Ta aHaAi3yBaTU peJieBaHTHI JlaHi,
y TOMY 4YUCJI 32 LOIOMOI0OK Cy4YaCHUX METOZIB aHaJi3y JaHUX i
creniaji3oBaHOTO NPOrpaMHOro 3a6e3IedyeHHs.

@®K12. 3paTHicTh NJ1aHYBaTH | BAKOHYBATH €KCIIEpPUMEHTAJIbHI
po6oTu B rajnysi 6ioTexHOJIOril 3 BUKOPUCTAHHAM Cy4YaCHUX
06/1aZiHaHHA Ta METOAIB, iIHTEepIPETYBaTH OTPUMaHIi JaHi HA OCHOBI
CYKYNHOCTI Cy4aCHUX 3HaHb Ta yABJEeHb NP0 OG'EKT i mpeaMeT
JloCiIKeHHs, pOGUTH OOI'PYHTOBAHI BUCHOBKH.

®K13.3aaTHicTb po3p06JISTH Ta BJIOCKOHATIOBATH KOMILJIEKCHI
6ioTexHoJIOril HA OCHOBi pOo3yMiHHSI HAYKOBUX Cy4acHUX (aKTiB,
KOHIleNnIi, Teopid, npuHuuniB i mMetoxaiB 6GioiHxkeHepii Ta
NPUPOAHUYUX HAYK.

®K14. 3paTHiCTh NPOTHO3YBAaTHU HANPSIMKU PO3BUTKY Cy4acHOI
6ioTexHOJI0Ti] B KOHTEKCTI 3arajlbHOr0 PO3BUTKY HayKHU i TEXHIKHU.

®K17. 3maTHicTb OOIPYHTOBYBAaTH, peasii3oByBaTH Ta
ONTUMI3yBaTU NPOEKTHO-KOHCTPYKTOPCHKI pilleHHA B raJjysi
6ioTexHOJIOTiI.

®K19. 3damHicmb 3acmocog8ysamu 0OCHOBHI 3aKOHOMIpHOCMI
MoeKyAsipHol opzaHizayii, 6ydosu, po3gumky KAIMUH I MKAHUH,
npoyecie xummedisiAbHOCMI Y HUBUX cucmeMax 0151 po3po6Ku i
800CKOHA/1eHHSA 610MEeXHO02I].

®K20. 3damHicmb po3po6.asimu mexHo102ii 00epHCaHHS 6i1K08UX,
pepMeHmMHUX, 20PMOHAAbHUX, AHMUOIOMUYHUX, IMYHO/N02I4HUX
6ionpenapamis, cmeoproeamu 6ioceHcopu 0151 UKOPUCMAHHSA Y
MeduyuHi, eemepuHapii, diazHocmuyi ma npomMuc.1080cmi.

MaloTb cdopMyBaTHCA IPOrpaMHi pe3y/JabTaTHU:

[TP1. BmiTH 37ilicCHIOBAaTH NAaTEHTHUHN NMOWIYK, 3HAXOAUTHU Ta
06p06IATH HeOOXiJHY HAYKOBO-TeXHIYHY iHpopMalito; caMocTiHHO
CKJIaZlaTU 3asiBKYy Ha BUHaxi[.

[1P2. 3HaTu BiTYM3HSAAHE Ta MiXKHapoJHe 3aKOHOJAABCTBO Yy
codepi aBTOpPCHKOTO NMpaBa. BMiTH 3aXUIaTH CBOIO iHTEJIEKTYaJIbHY
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METOZWYHI BKA3IBKHU

BJIACHICTb Ta YHUKATH MOPYLLEHB iHTEJEKTYaJbHOI BJIACHOCTI IHIIHUX
0ocib.

[1P4. BMiTH 06UpaTH Ta 3aCTOCOBYBAaTH HAUOGiNbLI NpUATHI
MEeTOAW MaTeMaTUYHOTO MOJeJIOBaHHA Ta ONTUMi3auii npu
p03p0o06JIeHHI HAYKOBO-TEXHIUHUX NMPOEKTIB.

[1P5. 3HaTH MoJIeKy/IIpHY OopraHisanito Ta peryJsuiio ekcrnpecii
reHiB, pemuikanii, pekom6iHanii Ta pemapanii, pecTpukuii Ta
Moaudikanii reHeTUYHOTO MaTepiany y mpo- Ta eykKapioTis,
cTpaTerito cTBopeHHs pekoMbiHaHTHUX JJHK a5 nisiecnpsimoBaHoro
KOHCTPYIOBaHHS 6i0/IOTIYHUX areHTiB.

[IP7. MaTu HaBUYKM BUAiNEHHs, ifeHTUdiKallii, 36epiraHH4,
KyJIbTUBYBaHHS, iMM06inizanii 6i0/10riyHUX areHTiB, 34iMCHIOBATH
ONTHMIi3alilo NMOXUBHUX CepeJlOBUL], O0OMpPATH ONTHUMaJbHI
MeTOJM aHaJli3y, BUJiJIeHHs Ta OYHUILEHHHA LiJIbOBOrO NPOAYKTY,
BUKOPHUCTOBYIOUYHU Cy4yacHi 6i0TeXHOJ0Ti4Hi MeToAu Ta NpUuiloMy,
NpUTaMaHHi IeBHOMY HalpsAMy 6i0TeXHOJIOTII.

[IP8. IlnanyBaTH Ta ynpaBJsATA HAyKOBO-JOCJiJHUMH,
HayKOBO-TeXHIYHHMHU Ta/a60 BUPOOHUUYUMHU NPOEKTAMU B ranysi
6ioTexHoJIOril, IPYHTYIOYHUCh Ha CYyYaCHUX TeHJEHIifAX PO3BUTKY
HayKH, TeXHIKU Ta CyCHiJIbCTBA.

[1P9. BMmiTH po3po6JisiTH, 0GIPYyHTOBYBATH Ta 3aCTOCOBYBATHU
MeTO/ M Ta 3aC00U 3axXUCTY JIIOJWHU Ta HABKOJIMIIHBOIO CepeOBULIA
Bifi HebOe3neyHUxXx GaKTOpPiB TEXHOreHHOro Ta 6ioJioTidHOTO
NOXO/>KEeHHS.

[1P10.YnpoBamKyBaTh HalbLIb1I epeKTHUBHI 6i0TEXHOIOTIYHI METOU
Ta NPUNAOMH Y MPAKTUYHY BUPOOHUYY JiJIbHICTD HA OCHOBI OLIIHKU
edeKTHBHOCTI NepeoBUX GI0TEXHO/IOrN Ta BpaxyBaHHS 3arajlbHUX
TeH/IeHLiil pO3BUTKY HOBITHIX 6i0Te€XHOJIOTIH y MPOBiJTHUX KpaiHaXx.

[IP11. BinbHO cHiZIKyBaTUCSA YCHO i MMCbMOBO JEpP3KaBHOIO Ta
iHO3eMHOI0 MOBaMH, 06roBopoBaTH 3 dpaxiBUsaMH i HedaxiBUAMU
pe3y/nbTaTy JOC/iKeHb, iHHOBAllii Ta/abo0 yrnpaBJiHHSI BUPOOHUIITBOM
i 6ioTexHoJ1OTi.

3ATAJIbHI ITOJIOXKEHHA

[TP12. AHani3yBaTH i BpaxoByBaTHU y NPaKTU4HIN AisIbHOCTI
TeHJeHLil HayKOBO-TeXHIYHOT0 PO3BUTKY CyCIiJbCTBAa Ta
6ioTexHOJIOTiYHOI raay3i.

[TP 13. ®opmynioBaTH U OL[iHIOBAaTH BUMOTH, OOI'PYHTYBAaTHU
BUXIiJIHY CHPOBHHY, MaTepia/i1 Ta HANiBIPOAYKTH BiZJIOBIZ{HO 10 yMOB
6i0TeXHO0JI0r{YHOr0 BUPOOHUIITBA 3 YPaxyBaHHAM TEXHOJIOTIYHUX Ta
IHIIMX HEBU3HAYEHOCTEM.

[1P14. BMiTU ckJ1ajlaT BUPOOGHUYY, TEXHOJIOTIYHY Ta aHaJMiTUUHY
JIOKYMeHTallil0 Ha 610TeXHOJIOTIYHI MPOAYKTH Pi3HOT0 MPpU3HAYEHHS.

[TP15. MaTu HaBUYKHU PO3pPOOKH Ta peasisallii MApKeTUHTOBUX
Mporpam i cTpaTerii, aHai3y Ta OLiHIOBaHHA BapiaHTIB MPOCyBaHHA
6ioTexHoJi0Ti4YHOI NmpoAyKLil O cnoXxuBaya, BCTAaHOBJIEHHS
ONTHMAaJIbHUX I[iH Ha Hel.

KBasnidikaniitHa po6oTa 3a6e3nedyye HaOyTTA 3106yBavYaMu
3aranbHUX (3K) i paxoBux (PK) koMIeTeHTHOCTEHN Ta MIPOTrpaMHUX
pe3yJbTaTiB HaBYaHHS, TaK caMo sIK i KypcoBa po60Ta, okpim PK 03,
@K 04, PKO6.



CTPYKTYPA KYPCOBOI TA KBAJII®IKALIIAHOI POBIT

3araJJbHUMM BHUMOraMH A0 BUKOHAaHHA KYpCOBOi Ta
KBaJIipikaniiHOI poGIT €: BUpa3He CTPYKTYPyBaHHs iXHiX eJIeMeHTiB;
MOBHOTA BUKJIaleHHS MeTO/IB J0CIiI>KEHHS; JIOTIYHA MOC/JiJOBHICTh
I KOHKPETHICTb BUKJ/IaIeHHSA pe3yJIbTaTiB JOCIiXKEeHHS; 3a3Ha4eHHs
MPaKTUYHOI 3HAYYILOCTI OTPUMAHUX pe3yJbTaTiB, JIOTIYHICTh Ta
iHbOopMaTUBHICTb BUKJIaZIeHHSI BUCHOBKIiB pOGOTH.

BukoHaHHA KypcoBoi UM KBasidikaniiHoi po60TH MOXKHA
pO3Ai/IMTH HA KLJIbKa eTaliB:

Etan 1. TeopeTu4Ha MiiIr0TOBKA /0 BUKOHAHHS PO6OTH.

Etan 2. EkcniepuMeHTa/IbHa po6oTa: BUGip MeTO/iB
JlOCTiKeHb; 36ip eKCcreprMeHTa/bHUX JaHUX (MacUBiB JaHUX) Ta
ixHiM aHasi3.

Etan 3. HanucauHs i1 odopMiieHHSI po6OTH.

Etan 4. 3axucT po6oTH.

Ha noyaTky HaB4Ya/IbHOTO POKY CTYyA€HT OTPHUMYE 3aBJaHHS Ha
BUKOHaHHA KBaslidpikaniiHoi po6oTH, B IKill 3a3HAYAIOTH:

npi3BUILE, iM’s, M0 6aTbKOBI CTYAEHTA;

TeMa pob6oTH;

TepMiH N0/aHHS 3aKiH4YeHOI i1 0opopMJIieHOT po6OTH;
BUXiHI MOKAa3HUKHU MO po6GOTi, mepesik MUTaHb AJs
OIpaLllOBaHHA;

nepeJiik rpadivHOrO MaTepiasny;

npusHaueHi kadpepoto KEPIBHUKHU Ta KOHCYJIbTAHTH;
KaJleHJapHUW IJlaH BUKOHAaHHA pO3AiniB poboTH i3
3a3HAYeHHSM TEPMiHiB BUKOHAHHS eTaliB poGOTH.

CTyneHT/Ka 3all0BHIOE 3aBJlaHHSA, JAa€ HA MifNUC HAYKOBOMY
KepiBHUKOBI Bij kadeapH i npolInBae nepiIo CTOPIHKOIO 3 IHIIKMU
MaTepiasaMu KBaJsidikaniiiHoi po6oTu (npukaas opopMIeHHS
3aB/laHHSA JUB. Y A0AATKY 1).
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Eran 1. TEOPETHYHA NNIAIT'OTOBKA 10 BUKOHAHHA
KYPCOBOI TA KBAJII®IKAIIAHOI POBOTH

[lepmnii eTan BUKOHAaHHS KypcoBoi Ta KBaJsidikalilHOI
po6OTH - Lie OmpalOBaHHs JiTepaTypu 3a TEMaTUKOI POGOTH.
JliTepaTypy pekoMeH/Jy€ HayKOBUU KepiBHUK, a TAKOX CTYAEeHT/
Ka Ma€ caMOCTiWHO mig6upaTu Ta BUBYATHU JKepeJia JiTepaTypH.
Heob6xigHo onpautoBaTH He MeHIle 20 HAyKOBUX NMyO6JiKaniil aua
KypcoBoi po6otu Ta 40 - gis kBajiidikayiiiHoi po6oTu Marictpa.
Tpe6a ompanboByBaTH TOJOBHO HalcydacHimi ny6Jikauii
(7-10-piunHoi AaBHOCTI), 110 AACTb 3MOTY cHOPMYBATH ySIBJIEHHS MIPO
CTaH A0C/iPKeHb B 06paHil napuHi. Besnka KibKicTb JiiTepaTypu

Ta 6a3 JJaHUX JOCTYITHA Yepe3 iHTepHEeT-PeCcypCH.
https://pubmed.ncbi.nlm.nih.gov/
https://portal.research4life.org/country_offer
http://www.nar.oxfordjournals.org/
https://link.springer.com/
https://strepdb.streptomyces.org.uk/
https://www.ncbi.nlm.nih.gov/genbank
https://www.sciencedirect.com/journal /metabolic-

engineering
https://www.ebi.ac.uk/
https://www.sciencedaily.com/news/plants_animals/

biotechnology/
https://pmc.ncbi.nlm.nih.gov/

BuBYeHHs JiiTepaTypy Ma€ TPUBATH NOCTiIMHO, yIPOJOBK yCbOI'0

nepioly BUKOHaHHS KypcoBoi Ta KBaJsidikaniliHoi pobiT.
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https://pubmed.ncbi.nlm.nih.gov/
file:///F:/LYUBA/MUXALUK/%d0%be%d1%81%d1%82%d0%b0%d1%88/ 
http://www.nar.oxfordjournals.org/
file:///F:/LYUBA/MUXALUK/%d0%be%d1%81%d1%82%d0%b0%d1%88/ 
file:///F:/LYUBA/MUXALUK/%d0%be%d1%81%d1%82%d0%b0%d1%88/ 
https://www.ncbi.nlm.nih.gov/genbank
file:///F:/LYUBA/MUXALUK/%d0%be%d1%81%d1%82%d0%b0%d1%88/ 
file:///F:/LYUBA/MUXALUK/%d0%be%d1%81%d1%82%d0%b0%d1%88/ 
https://www.ebi.ac.uk/
https://www.sciencedaily.com/news/plants_animals/biotechnology/
https://www.sciencedaily.com/news/plants_animals/biotechnology/
file:///F:/LYUBA/MUXALUK/%d0%be%d1%81%d1%82%d0%b0%d1%88/ 

Etan 2. EKCIIEPUMEHTAJIBHA POBOTA

BusHaueHHs1 MeTH i 3aBJjlaHHS KypcoBoi uu kBajidikauifiHoi
POGOTH Ma€ MepelyBaTH MOYaTKy BUKOHAHHS eKCIIepUMEHTa/IbHOI
YacTUHU. MeTa i 3aBJJaHHS OKPEeCJIII0Th, 1110 NOTPiGHO AOCHIANTH,
SIKi eKCIEPUMEHTH i B SIKil NOCJIiIOBHOCTI CJIiJL AJ1s1 [bOI'O BUKOHATH.
Takoxx Tpe6a yKJI1acTH KaJleHJapHHUH [IJIaH pOGOTH — TEPMiHU [TOYATKY
i KiHI[1 BUKOHAHHS OKpeMUX cepilt mocaiais.

2.1. Bubip meToAiB AOC/TiA)KEHb

Bubip MeTo/1iB BUBHAYAETHCA METOI) i 3aBJJaHHAMH JOCJTiPKEHHS.
Heo6xifHO BUKOPUCTOBYBATH MeTOHM, IKi JJal0OTh JOCTOBipHi Ta
BiATBOpPIOBaHI pe3y/ibTaTHU. 3 OCHOBHUMHU MeTOJAaMU CTYAEHTIB
03HAWOMJIIOE HAYyKOBUH KepiBHUK. Yci METOAUKH MAlTbh OyTH
onvcaHi B po6odyomy 30muTi. CTyleHT/Ka Ma€ 3HAaTHU TEOPETUYHI
OCHOBY BUKOPUCTAaHUX METOZIB, IXHIi IlepeBaru Ta HeJ0JiKH, 4iTKO
YABJIATY, IKY iHPOpMaLiio Ta 3 AKUM CTyIIeHEM BiporiJHOCTi MOXHa
OTPUMAaTH, BUKOPHUCTOBYIOUYHU Ti YM IHILI METOLHU.

[lepe moyaTKOM JOC/i/I>KEHHSI HEOOXiAHO JIeTaTbHO BUBYUTH
reHeTHU4Hi, Mopdotoriuni, 6ioximiuHi, ¢piziosoriuHi, TakcoHOMIUHI
0Cc006JIMBOCTI 06’€KTiB eKCcllepUMeHTaJbHOI POo6OTH — HITaMiB
MiKpooprasi3mis, JiiHili TBApUH/POCIUH TOILO.

[lepmr Hi>k po3movyaTu po6OTYy 3 MPUIALAMU i 00JIaJHAHHAM,
CTyJleHTH 3000B’s13aHi BUBYUTH IXHIO OYI0BY, IpaBUJIa eKCIlIyaTalii
Ta OTPUMATHU [JONYCK A0 po6OTHU BijJi HAYKOBOI'o KepiBHHUKA i
BiJiMOBiga/IbHOTO 32 e# mpuaz. Jlo caMmocTiiiHOI po60TH 3 TPUJIAI0M
CTYJlIEHT/Ka I0NYyCKAEThCS TiIbKU 32 YMOBH, 1110 BiH/BOHA 3HA€ OTO
Oy/Z0BY, MpaBUJIA eKCITyaTalii i Mae HAaBUYKHU Po6OTHU 3 HUM. Ycsi
eKcllepuMeHTaJbHa po60oTa Ma€ 3AIMCHIOBATUCH 3 HEYXUJIbHUM
JOTPUMAaHHSM NPaBuUJ TexHiKU 6e3neku. CTyAeHTH J0NYyCKalThCs
[0 TNpOBEeJEeHHA €KCIePHUMEHTIB TIJIbKU Micasd IHCTPYKTaxy i
nepeBipKHU iXHiX 3HaHb i3 TEXHIKY 6€31eKH, sIKi TPOBOAUTDb HAYKOBUH
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KepiBHUK. KOXXKHOMY CTYyZ1eHTOBI HaIa€TbCs poboue Miclie. CTyIeHTU
3060B’s13aHi MiATPUMYBATU YUCTOTY i MOPSJOK HA CBOIX POOOUUX
MiCLAX | y IpUMILLEHHAX, le BOHU NPALOI0Th.

2.2. 36ip eKcnepuMeHTa/IbHUX AAaHUX, QOpPMYyBaHHSA
MacHBIiB JaHHUX i IxHIH aHaTi3

HacTynHu#i eTan - caMocCTiliHe BUKOHAHHS CTYAEeHTOM/-KOI0
€KCIIepUMEHTIB YM aHaJjli3 MAacUBIiB JaHUX 3TiAHO 3 YKJaJeHUM
[IJIAHOM.

Ha koxeH fociif y po604oMy 301IMTi TOTPiGHO BECTU OKPEMU
MPOTOKOJI. Y MPOTOKOJI BHOCATh BCi 0COGJIUBOCTI AOC/ily, HAaBiTh
BUIA/IKOBI, BiAXWUJIeHHA Bij CTaHJapTHHUX YMOB MOr0 BUKOHAHHS;
MMOKasyu NpuJajiB; yci po3paxyHKH; BUCHOBKHU 3 OTPUMAaHUX
pe3y/abTaTiB.

Pe3ynbTaTh 10C/i1iB Tpe6a 06roBOPUTH 3 HAYKOBUM KEPIBHUKOM
i BHeCTH, y pa3i HeobXiJHOCTi, KOPEKTHUBU B MOJA/bIIY POGOTY.

JaHi, oTrpumaHi B pe3yjbTaTi po60TH, NiAAATAIOTH
CTaTUCTUYHOMY OI[iHIOBAaHHIO - MOXHUOKa i Mexi gocToBipHOCTI/
HaJiMHOCTI cepeHbOr0 3Ha4eHHs], 3HA4YyLiCTh BiAMiHHOCTEN
MiX pi3HUMHU rpynaMu AaHUX Towo. [l CTaTUCTUYHOI 06POOKHU
pe3yJIbTaTiB MOXXHa KOPUCTYBATUCA IPOrpaMaMH:

Microsoft Excel (Bksagka /lani- Data Analysis - Analysis Tools)

https://www.estimationstats.com/#/

https://pmc.ncbi.nlm.nih.gov/articles/PMC5733595/

[Ipuk/IaZy NPOBeeHHS CTATUCTUYHUX 0OPaXyHKIB A5 pi3HUX
TUIIB AOC/Ii/P)KeHb HaBeJleHo y npalgx [5, 6].

HeobxiiHO MOPIiBHATH BJACHI pe3yJbTaTH 3 JAaHUMH iHIIUX
aBTOpIB i mpoaHasi3yBaTH MOKJIUBY PO301KHICTB.

Jasi po3noYynHaOTh HallMCaHHA W 0pOpPMJIEHHA KypCOBOI 41
kBaJidpikaniiHoi po6oTH.
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https://www.estimationstats.com/#/
https://pmc.ncbi.nlm.nih.gov/articles/PMC5733595/

Eran 3. 0°0OPMJIEHHA
KYPCOBOI TA KBAJII®IKALIIAHOI POBIT

3.1. BuMoru A0 CTPYKTYpH pooiT

[Ipu HanucaHHi KypcoBoi Ta KBaJslidikaliiiHoi po60TH 3106yBaui
MalThb JOTPUMYBATHUCS BCTAHOBJIEHUX NMpaBua 0pOpMJIEHHS Ta
BUKJIa/leHHs iHdopmariii.

KypcoBa Ta kBaJsidikaijiiina po6oTa ckJaJJaloThbCs 3 TaKUX
CTPYKTYPHUX eJIeMEeHTIB:

— 3aBjaHH#A (A1 KBasnidikauiiHOl po60TH);

— THUTYJIbHA CTOPIHKa;

— 3MICT;

— TMepeJlik yYMOBHHUX NO3HA4YeHb (3a HEOOXiAHOCTI);

— BCTYI;

— OIJIAA JliTepaTypy;

— MarTepiasu Ta METOAU;

— pe3yJbTaTH LOC/]iJKeHb i IXHE 06roBOpPEHHS;

— BHCHOBKUY;

— CIHCOK JIiTepaTypH;

— nojatku (y pasi Heo6XiJHOCTI).

B ycix po3ginax po6oTH cjii yHUKAaTU BXKHUBaHHS 0COGOBHX

»” o«

3aliMeHHUKIB “a .., “Mu ...” I T. I.; Kpalle BXXKUBaTH 6e30C060Bi peyeHHs
“NocaimxeHo .., “BusiBieno .., “AHanizyBanu ...

TuTy/IbHA CTOPiHKA € MEPILIOI0 CTOPIHKOW POGOTH i MiCTUTh
NOBHY Ha3By 3akKJiaZly ocBiTH, kadepH, TUNl po6OTU (KypcoBa 4H
kBaJsidikayiiiHa), TeMy po60TH, AaHi npo 3406yBavya OCBiTH Ta
HAYKOBOTO KepiBHHKA, a AJisd KBasidikariiiHoi po6oTH — TaKOX i
pelleH3eHTa, i pik BHKOHAHHS po60TH (JAUB. 1oAaTOK 2 ). OKpiM 11bOTO,
Ha TUTYJIbHIHM cTOpiHLi KBasidikaliiiHOI po6OTH CTABJASATD MiANMUCH
3aBifyBay KadeJpyu Ta HAYKOBUH KePiBHHK, sIKi 3aCBiAUYIOTH IONMYCK
po60TH A0 3axUCTy. Ha TUTY/BHIN cTOpiHIi KypcOBOi pO6OTH CTAaBUTH
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niZ1c HayKOBUHM KepiBHUK, a MiCJIs 3aXUCTY CTABJIATh CyMy 6asiB
Ta MiANKUCH YieHiB KoMicii (He MeHIle 2-X 0ci0).

3MICT POBOTH € 060B’I3KOBUM CTPYKTYPHUM €JIeMEHTOM
i moJaeTbca micjasi TUTYJAbHOI CTOPiHKU. 3MiCT POGOTH MiCTUTH
HallMeHyBaHHSl BCiX 4YaCTUH pOOOTH i3 3a3HAaYEHHSM CTOPiHOK,
3 KOTPUX BOHU MOYMHAWThCA. Po3pinu i migpo3ainu y 3micTi
MOJIal0ThCS ¥ MOCHIJOBHOCTI i 3 Ha3BaMH, 10 i B TEKCTi po6GOTH.
3pas3ok opopMIIeHHS 3MICTY - Y I0AATKY 3.

INEPEJIIK YMOBHHUX IIO3HAYEHD (y pasi noTpe6u) - nogaHui
B an$paBiTHOMY MOPSAAKY OKPEMHUH CIHUCOK TEPMiHIB, CKOPOUEHb,
CHMMBOJIiB, abpeBiaTyp i OAMHUID i3 Bi/IIOBIJHUM iX IOSICHEHHAM. Y
nepeJiik He CJIiJi JOAaBaTU 3araJibHOBIIOMI ckopoyeHHs, s1k-0T JHK,
PHK TPHK To1110.

“BCTYII” MiCTUTB JJAKOHIYHUM BUKJIa/l 3ara/IbHOI XapaKTePUCTUKU
npo6JsieMy, ii aKTyaJbHICTh, CTYNiHb BUBYEHOCTi, TEOPETUYHE i
NMpaKTUYHe 3HaYeHHs. HaBogaTbCsA 4iTKO chopMysiboBaHi MeTa i
3aBJlaHH#, 3a3Ha4al0Th 00’€KT i npegMeT A0CJiAKEeHHS, HAYKOBY
HOBU3HY (/s KBasidikaniliHol po6oTH Marictpa), HpakTHYHE
3HayeHHs OTPMMaHUX pe3yabTaTiB. OKpiM L1bOT0, Y BCTYI NOAAETHCSA
CIHCOK BJIAaCHUX NyOJIiKaliil 3a TeMaTHUKO0 POOGOTH, KIO TaKUH €.
O6car Mae HajiuyBaTH 2-3 cTOpiHKU. “BcTyn” He HyMepy€eThbcs.

Mema po6omu - 1e KiHIIleBUN pe3yJbTaT, A0 SKOTO NparHe
3706yBay. BoHa Ma€ 6yTH 4iTKO10, JAKOHIYHOIO Ta JIOTIYHO BUILJIMBATH
3 Ha3BU po60TH. MeTa 3a3BHYal IOYUMHAETHCA 3 JIECIIB: “BCTAHOBUTH ,
“3’scyBaTu’”, “06rpyHTYyBaTH”, “BUBUUTH, “IpOaHATI3yBaTH .

3aedaHHA A0CAi0HCEHHA - 11e KOHKPETHI eTanu (eKCIIepUMEHTH),
sKi moTpi6HO BUKOHATH AJIs1 AOCATHEHHS MOCTaBJIEHOI MEeTH.
3aBAaHHA QOPMY/IIOETHCA K NOCAIIOBHUU NJIaH Jiil. 3a3BU4ail y
po6oTi BUAINAIOTE TPU-II'ATh 3aBJaHb, [0 BiANOBiAaOTh JOTilli
BUKJIaJIeHHd MaTepiajy B po3/iiax.

06'ekm docsidzceHHs - 1e poliec abo ABUIIE, 1[0 OPO/KYE
npo6JieMHY cuTyalilo i obpaHe AJil BUBYeHHs. Y GioJsorii ue
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METOZWYHI BKA3IBKHU

3a3BUYail MeBHa G6iosorivyHa cucTeMa (OMyJIsALis, BUJI, EKOCUCTEMaA),
reHeTUYHUU mnpouec abo ¢izionoriuHa ¢yHKLis B iXHbOMY
NPUPOJHOMY YU €KCIIePUMEHTATILHOMY CEpeIOBUIIL.

IIpedmem docaidiceHHs1 - MiCTUTBCA B Mexax o6’ekra. lle
KOHKpETHI BJIACTUBOCTI, XapaKTepPUCTUKH, 3aKOHOMIPHOCTI YU
3B’I3KU 00’€KTa, AKi NigaAraroTh 6e3nocepeIJHbOMY BUBYEHHIO B
Mexkax 1iel po6oTu. [IpeaMeT mociPkeHHS 3a3BUYai 36iraeTbcs 3
TeMO10 pob0TH abo JyKe 6JIU3bKUHN [0 Hel.

Ilopada: 06'ekm - ye yine (18unje), a npedmem - ye KOHKpemHui
acnekm yb020 yiao2o (me, wo 6e3nocepedHbo 8USYAOMb — BUMIPIOHOMb,
paxyroms, 064Uc/11010mb, NOPIGHIOIO MY ).

IMpuknaag 1.

Y pob6orti: “Pudamninuu-cTiiiki myTtaHTu Streptomyces
viridosporus ATCC14672: oTpuMaHHs i BAacTUBOCTI”

06'ckm docaiddceHHa — MyTallii CTIHKOCTI 10 aHTUOIOTUKIB
K 3HApAAJA MiJBUILEHHS NMPOAYyKLii MOeHOMilUHY; npedmem
docaidxceHHs1 - pudaMninuH-cTiiKi MyTaHTU Streptomyces
viridosporus ATCC14672.

IIpuxinapn 2.

Y po6ori: “lllTamMu i 1a3Miau /151 KOH IOTaTUBHOTO epeHeCeHHS
JHK Mix akTuHOMineTamu”

06’ckm docsidiceHHs1 - koH'toratuBHe nepeHeceHHs /JHK B
aKTHUHOMIIeTiB; npedmem d0C/1idHceHHA — KOH IoTaTUBHI IJ1a3Migu
pCMA, pJR301, pSG2, urtamu Streptomyces albus J1074 i fioro noxigHi.

Haykoea Ho8U3Ha - 1ie Te, 110 3p006JieHO BIepILe ab0 10-HOBOMY
B Me)Kax TeMH po60THU. BoHa Mae BijjlobpakaTh 0COOGUCTUN BHECOK
37006yBaya B HayKy. Tunosi ¢opMystoBaHHS: “Briepiiie BCTAHOBJEHO...”,
“PosmiupeHo ysABJeHHS mpo..", “YTouyHeHi mMexaHizmu..”, “Ctasio
MO/Ia/IbIITUM PO3BUTKOM J0C/ikeHHs.... He BapTo nucatu “Brnepiue
y cBiTi”, Kpaile - “Brniepiiie /151 yMOB KOHKPETHOTO perioHy/o6’ekta”.
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IIpakmuuHe 3Ha4yeHHA (YiHHicmMb) pe3lyabmamie - 1e
BiZimoBiAb HAa muTaHHA: “/le i 1K MOXKHA BUKOPUCTATH OTPUMaHI JlaHi
i MmaTepianu (reHy, mramu, miaMigu)?”.

IIpuknapg 1.

Tema kBanidikauitnoi po6otu: JIiHKOMILUH-CTINKI MyTaHTH
Streptomyces albidoflavus J1074”

HaykoBa HOBHM3HaA: BUSBJIEHO HOBY MyTalil CTIAKOCTI [0
JIIHKOMILJMHY Y CTpeNnTOMileTiB.

IIpakTHYHe 3HaYEeHH: BUsBJIeHa MyTallifl BeJie 0 3pOCTaHHA
aHTUOGIOTUYHOI aKTUBHOCTI Streptomyces albidoflavus, i Tomy Moxe
Oy TH 3aCTOCOBAHa SIK eJIEMEHT PalioHaJIBHOIO MiAX0y 10 OTPUMAHHS
MPOMUCJIOBUX IITaMiB-TPOAYLIEHTIB aHTUOIOTUKIB.

IIpuxkinapg 2.

Tema kBanidikaniiHol pob6oTu: “IloBHA HYKJEOTHUAHA
MOCJi/IOBHICTb reHoMa Streptomyces cyanogenus S136”

HaykoBa HOBHM3Ha: Briepille OTpMMaHa i fenoHoBaHa y 6a3i NCBI
MOBHA HYKJIEOTH/IHA MTOCiAOBHICTL reHOMa Streptomyces cyanogenus
S136.

I[IpakTH4YHe 3HAaYEeHHs: HAadgBHICTb MOCJIJOBHOCTI reHOMa
[[bOTO LITaMy MOXe CTaTHU 6a3010 [JiJisl pO3pOOKU HOBUX MiJIXOAIB A0
MiZIBUILIEHHS IPOAYKIIii MPOTHPAKOBOT0 aHTUOIOTHKA JIAaHIOMII[UHY A.

PO3ALJ 1. “OI/IA4 JITEPATYPU” MicTUTh aHaJli3 CydyacHUX
HAayKOBHUX JIiTepaTypHUX [JKepeJs 3a TeMOI JOCJiAXeHHH.
Onepyo4yu JaHUMHU JIiTepaTypu Ta KPUTHYHO OCMUCJIKOIOYH iX,
37,00yBay 0GI'PYHTOBYE HEOOXIAHICTb NPOBe/IEHHS 3aMJIaHOBAHOTO
€KCIIepUMEHTAJbHOI0 [JOCJAIJXXeHHs, NPOTHO3YE MOXJHUBI
pe3ysabTaTu. CTyA,eHT/Ka Ma€ 06pe 3HaTH CTaH HAayKOBOi Tpo6.JieMHy,
Jl0 sIKO1 HaJIeXXUTh Moro /il po60Ta, 106pe OpiEHTYBATUCH B OCTAaHHIX
JOCJIJPKeHHAX y LiM raaysi Ta BMITH JIJaKOHI4HO i 3po3yMiso
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BUKJIACTH 110 iHdopMaLio B po3ziiai. 06¢cAr nporo po3jijsy He Ma€
nepeBuulyBaTy 1/3 06cAry Bciei po60OTH | NOBUHEH 3aliMaTH He
MeHIe 20 cTOpiHOK MpM HamMcaHHiI KypcoBoi po6oTH MaricTpa
Ta 30 cTopiHOK - AJia KBasidikaniinHol po6oTu. Jyxe BaXKJIUBUM
€ BUBYEHHA CTYJeHTaMH CTaHy BUCBITJIeHHA Np06/ieMH He Julie
y BITUM3HSHIN, ajle ¥ y 3aKOPJOHHIHN JIiTepaTypi, a TakoXK yMiHHSA
aHaJIi3yBaTH i NIOPIBHIOBATH JaHi OKpeMHUX aBTOPIB 3 pe3y/ibTaTaMU
BJIACHUX JA0CJai/keHb. llel po3ais MoXHa po3aiJUTU Ha OKpeMi
nigposnisv. Hanpukinni KoxKHOro niipo3ainy, 4K i nijioro posainy,
HeoOXiTHO 3poOMTH y3arajbHeHHdA (oAWH a63an). MokHa
BUKOPHCTOBYBATH CEpPBiCU LITYYHOTO iHTeNEKTY AJifd INOIMYKYy Ta
y3araJibHeHHsl iHpopMallii, 0fHaK OCTaTOYHUH OV TiTEPATYPH - Lie
pes3yJIbTaT peTesIbHOI0 ONpall0BaHHA Ta lepeBipKy (IpaMaTUYHOTO i
3MiCTOBOr0) ycboro o6csAry iHpopmalii cTyAeHTOM /KO0 BJaCHOPYY.

Yy PO34LJ1I 2 “MATEPIAJIM 1 METOAU AOC/JIAXKEHB”
NOA0Th JieTa/lbHY iHGOpMallito PO BUKOPHUCTAHI B p060Ti 06’€KTH
JloCJiPKeHb (COPTU POCJUH, JiHii TBApUH, IITAMU MiKpOOpPraHi3MiB,
NJIa3MiJiu TOWI0), MOC/TiJOBHOCTI OJIIrOHYKJEOTHU/IB; METOAU Ta
6ioiHpopMaTHyHi # KOMI'IOTepHi 3acTocyHkHU. Jlo6pe omucaHi
MeTOJUKU He IOTPiGHO JeTali3yBaTH, ajle CJiJi JaTU IOCUIaHHSA Ha
NOBHUU ONMUC, HANpUKAA: “Bugisendsa miasmignoi JAHK 3 kaitun
Escherichia coli 3gificHI0Baniu MeToaoM JyXHoro Jiiszucy [5]”
[Ipu BuGOpi NoCUJIaHHSA HA ONKC METOAY MaricTp Mae BpaxyBaTHU
JBi yMOBU: ¥ JpKepesi Mae 6yTH BUUepNHUN (IOBHUN) MPOTOKOJ
MeTo/ly, @ He IOCHUJIaHHA Ha iHIy ny6JIiKaLilo, fie € TAKUH NPOTOKOJI;
6akaHo BiiaBaTU NepeBary JepeJy, 110 € BiIbHOAOCTYIIHUM
(open access). OpuriHaJibHI METOAVWKH NMOTPEOYIOTH J€TAJBHOTO
OTKCYy ¥ OOIPyHTYBaHHA AOLI/MbHOCTI iXx BUKOpHUcTaHHS. HeobxigHo
JlaBaTH MOCUJIaHHS Ha JIiTepaTypHi JAKepesa Ta Be6CAUTH, 3 AKUX
3aNno3WYU/IM METOAH, IPOrPaMH, CKJIa/, ’KUBUJIbHUX CEPeIOBULL i T. II.
Tako y IbOMy po3/iiJii C/1i; BKa3aTH BUKOPUCTaHi B poboTi MeToAHU
CTAaTUCTUYHOI 06POOKH pe3ysibTaTiB.
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Y PO3AIJI 3 “PE3YJIBTATU AOCJ/JIMXKEHb TA IXHE
OBIrOBOPEHHSA” noc/iIoBHO OMUCYIOTh BUKOHAHI eKCIEpUMEHTH /
004YHCIeHHs. 3a3HAa4Yal0Th, 3 IKOI0 METOI BHUKOHYBaJacs KOXHA
cepis focaifiiB, AKi AoCaAiAU 6y KOHTPOJbHUMH, OOIPYHTOBYIOUYHU
BUCHOBOK IIPO BiAMIHHOCTI MiX AOCAIAOM i KOHTpOJIEeM, a TaKOX
MiXK pe3yJbTaTaMHM PIi3HUX AOCJiAIB i cnocTepexeHb. JlaHi
HaBOJAThCA B TaGIUISX, HA Tpadikax, Aiarpamax, potorpadisx. Yca
npeJiCTaBjJeHa HAa HUX iHpopMallif Mae AeTaJbHO ONMUCYBATHCS B
TeKCTi. B 06roBopeHHi MOPiBHIOTH TAKOXK pe3y/JbTaTH BJIACHUX
JloC/ifiB 3 JliTepaTypHUMHU JaHUMU. Heo6XiHO AaTU MOsICHEHHSA
OTPUMAaHUX pe3y/IbTaTiB, 06I'PYHTYBATH BUSIBJIEHI 3aKOHOMIpHOCTI Ta
MOSICHUTHU MOJIUBI BiixuieHHA. Ha OCHOBI pe3y/ibTaTiB HaJal0ThCA
pekoMeHpanil A4 nojanblIUMX AOCJAIJXKEeHb I NPaKTUYHOTO
3aCTOCYBaHH4. YCi OTpHMMaHi eKCllepUMeHTa/IbHI pe3yJIbTaTyu MalThb
OyTH CTaTUCTUYHO OINpPal[bOBaHUMHU.

“BUCHOBKUH"” € 3acaiHN4Y010 YaCTUHOI POOOTH, MICTUTh OCHOBHI
pe3yJbTaTyu AOCJiIJPKEHHS BiAMOBIAHO [0 MOCTAaBJEHUX 3aBJaHb.
BUCHOBKY MOBUHHI OYTH YiTKUMH, JIJAKOHIYHUMH, BUCBIT/II0BAaTHU
BUKJIIOUHO HOBi paKTH, BCTAaHOBJIEHHS IKUX MA€ BaXKJIMBE 3HAaUYEeHHS
JIJIs1 PO3BUTKY BiANOBiHOI rajy3i HaykH, Ta BiZjo6pakaTu HAYKOBY
Ta NPaKTUYHY LiHHICTh po60TH. Po3/1is1 “BHCHOBKH” He HYMePYEThCS.

IIpasusia HanucaHHs BUCHOBKIa:

1. BigmoBigHicTb 3aBJaHHSAM: KiJIbKiCTb BUCHOBKIB 3a3BUYal
BiZIMOBi/Ta€ KIIBKOCTI MocTaB/ieHUX 3aBJlaHb (260 OJ{MH BUCHOBOK
00’eIHYE ZiBa JIOTiYHO MOB’A3aHi 3aB/laHHS ).

2. KoHkpeTHi nudppu: BUCHOBKU HE MOXKYTb OYTH 3arajlbHUMHU
(HampukIaf, “TpoAyKIlis aHTUGioTHKA 3poca”). Ciif 060B’I3KOBO
BKa3yBaTH BiZICOTKH, KOHIIEHTpallil a60 KpaTHICTb 3MiH (HapUK./Ia/,
“npodykyiss anmubiomuka 3pocaa Ha 15 % nopieHsIHO 3 KOHMPOALHUM
wmamom”).

3. BiacyTHIicTb BMTAaT: Y BUCHOBKAX He OCUJIAKTHCA Ha IHIIUX
aBTOPIB, TYT 3a3HAYAIOTh JIMLIE BJIACHI pe3yJbTaTH.

19



METOZWYHI BKA3IBKHU

4. Y3araJibHEeHHsS: OCTaHHIM BUCHOBOK 4acToO € MiJICyMKOBUM,
Jle JA€ThCA BiANOBiAb Ha MeTy po6OTH.

Hanpukiap

HanucaHHs BUCHOBKIB /10 KBaJidikaliiiHoi po6oTu: “llTamMu
i mnasmigu aasa koH'roraTuBHOro nepeHeceHHs JHK wmix
aKTHHOMiLleTaMu”:

3aBgaHHda 1. 3a gjonoMorow 6ioiHPopMaTUYHOTO aHaAi3y
NOPiBHATH aMiHOKHUCJIOTHI MOC/AiA0BHOCTI i CTpyKTYypH 6iskiB TraB,
KO/IOBaHUX HaWKpallle BABUEHUMH KOH IOraTUBHUMH IJIa3MiZilaMu
aKTUHOMIIETIB.

3aBaaHHA 2. CKOHCTPYIOBATH HU3KY HOBUX IJ1a3MiJ, siKi 6yyThb
BUKOPHUCTOBYBATHUCA [Ji1 CTBOPEHHS Ta aHaji3y HOBUX LUITaMiB
MeTOJlaMH KOH loTaTuBHOro nepeHeceHHs JJHK.

3aBaaHHA 3. CKOHCTPYIOBATU KOJIEKI[i0 JOHOPHUX LITaMiB
AKTHHOMIIIETIB.

3aBgaHHA 4. [locaiAuTH pi3Hi YMOBU 1151 IepeHeCeHH MapKepiB
y Mexax S. albidoflavus.

3aBgaHHA 5. JloC/iAUTH MOXKJIMBICTD Iepejadi XpOMOCOMHUX
MapkepiB (roJIOBHO r'eHiB aHTUGIOTUKOPE3UCTEHTHOCTI) 3 pPi3HUX
akTuHoMiLeTiB y S.albidoflavus.

3aBaaHHA 6. [locaifUTH MOXKJIMBICTD Nepejadi reHeTUYHUX
MapkepiB 3 loHopHoro wtamy S.albidoflavus KO-1404 pCMA* y iHmi
BUM Streptomyces.

BucHOBOK 1. ®ijioreHeTUUHUHN aHa/Ii3 HU3KU A00pe BUBUEHUX
cTpenToMileTHUX GiJIKiB-TpaHc/a0Ka3 TraB 3acBiguuB iXHIO CyTTEBY
BiAMiHHIiCcTB, 30kpeMa y 6yaoBi JJHK-3B’s13yBasibHOr0 JOMeEHY, 1110
TaKOX MiTBEpKY€E MOJe/II0BAHHA TPETUHHOI CTPYKTYPH KiJIbKOX
6inkiB. OTxe, ciif gocaigkyBaTu pisHi 6inku TraB sik 3Hapsaaas
MaHINyJAaLild reHoMaMU CTPeNTOMILEeTiB, OCKIJIbKM BOHU MOXYTb
MaTHM BiIMIHHI BJaCTUBOCTI.
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BHCHOBOK 2. CKOHCTPYHOBAaHO IJ1Ia3Mifly, 110 MiCTUTb AiJSTHKY
traBP"1!-korA 3a BigcyTHOCTI yuc-fitouoi ainssHku clt (pTKA), a Takox
suiie reH traBPs¢? (pTESKA).

BucHOBOK 3. CKoHCTpyioBaHO icTb pCMA-BMiCHUX JOHOPHUX
mTaMiB akTUHOMIiLeTiB (Ha ocHOBI S. cyanogenus, S. venezuelae,
S. viridosporus, S. roseochromogenes, S. sioyaensis, Actinoplanes
teichomyceticus), ki 6yAyTb BUKOPUCTOBYBATHUCS [JIs MOIIYKY
YMOB KOHIOTaTHBHOTO NIepeHeCceHHs iXHiX XxpOMOCOM B iHLIi ITaMH,
3okpeMma S. albidoflavus.

BucHoBOK 4. OnpapboBaHi onTUMaJbHI migxoau no
KoH'toraTuBHOro nepeHecedHs JAHK mix mrtamamu S. albidoflavus, 3
4acToTOlo, o cArae 43 % BiJHOCHO TUTPY CIOP JOHOPHOTO LITaMy
((2,8+0,4)x108®). BiacyTHicTb npupozaHoi clt fingHKY He3HAYHO (Ha
10-20%) 3MeHILy€e 4aCTOTY [OSBU TPAaHCKOH IOTAHTIB.

BucHOBOK 5. [IposieMOHCTpOBaHe KOH' IOTaTUBHE NlepeHeCeHHs
MapKepHUX MyTaLid aHTUOI0TUKOPE3UCTEHTHOCTI rpoB rpsL 3i wramy
S. albidoflavus KO1404 pCMA* y S. venezuelae. 3a BUKOPpUCTaHUX
eKCIIEpUMEHTAJbHUX YMOB llepeHeceHHsI FTeHeTUYHUX MapKepiB 3
inmwux BuAiB y S. albidoflavus He ciocTepiraiy.

(ocmanHili sucHogok g8idnosidae 3agdanHsam 51 6, dus. suuje).

Ilopada:

llJo6 nepesgipumu sikicmb 8UCHOBKIB, chpobylime npoyumamu
cnoyamky 3a80daHHs, a homim g8ionogidHuli BUCHOBOK. fIKujo 80HU
3g8yuams sik “[lumanHa — Bidnogidv” - po3disn HanucaHuti dobpe.

Y “CIIUCOK JIITEPATYPU” (1ieil eieMeHT He HyMepYEThCSH,
sk i BcTyn) BKJ/IIOYAlOTh Ti/IbKU Ti ny6Jiikaliii, Ha sKi € MOCUJIaHHA
y TekcTi. MoxkHa mpani nojaBaTtu B ajdaBiTHOMYy nopsaky (3a
Npi3BULIEM HEpPLUIOTO aBTOPa) YKPaiHCbKOIO MOBOIO, MOTIM y TOMY
K MOPAJAKY po60TH, HalMCaHi JIAaTUHCbKUM WIpUPTOM. AGO mpali
MOKHa M0JjaBaTH B Mipy LIUTYyBaHHS/IIOCU/IaHHA Ha HUX ¥ pOOOTI.
OdopmMeHHS 3AIHCHIOETHCSA BiZMOBIAHO 10 YUHHOIO CTAHAAPTY
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JACTY https://ivt.kpi.ua/dstu-83022015-bibliografichne-posylannya/
a6o MixxHapoAHUX cTUaiB uutyBaHHs (https://www.nlm.nih.gov/
bsd/uniform_requirements.html).

JAOAATKM (3a notpebu). Y JoaaTKax po3MillyIOTh JOMOMIXKHI
MaTepiasiu: BeJUKi TabJIUIL, iJIIoCcTpallii, TPOTOKOJIM eKCIIEpUMEHTIB,
KOMIT'IOTEPHI mporpamMu Touio. /loJaTKu € NPOJ0OBXXeHHAM POOOTH i
MOBUHHI MaTHW OCUJIAHHA B TEKCTI.

3.2. 3arajibHi BUMOT'M 10 TEKCTY

Pob6oTa Mae 6yTH HanucaHa yKpaiHCbKOI MOBOIO, CTapaHHO
BUYUTAHA, Biipe/jlaroBaHa Ta HaJpyKoBaHa.

TekcT KypcoBUX i kBastidiKaniiHUX po6iT He06XiAHO APYKYBaTH
Ha apKylli cTaHAapTHoro popmarty A4 (298x210 mMm), 3a1via0du
110J1 TaKUX po3MipiB: jiiBe — 30 MM, npaBe — 10 MM, BepXHE | H)KHE —
He MeHIIe 25 MM. [Ipu migroToBIi pOo60TH Y TEKCTOBOMY pelaKTOpi
Microsoft Word pekoMeHAyeTbCcA BUKOpUcTOBYBaTH WIpUPT Times
New Roman posmipom 14 i mixkpsiskoBuM iHTepBasiom 1,5.

A63arHui BigcTyn ctaHoBUTH 1,25 cM (mpu6bJin3HO 5 3HaKiIB).

KinbKicHI YMCAIBHUKY, 110 MAaIOTh OAHY IUPY Ta He MAKOThb
npHy cobi OAMHUIb BUMipIOBaHHS, IPUUHATO B TEKCTi 3aUCyBaTH
cioBaMu. Hanpukiaz, npaBuabHO nucaTu “Pedysbmamu deox
docsidig”, ane HenpaBUJIbHO - “Pe3yabmamu 2 docaidig”. OfHak
6araTo3HavyHi KiJbKicHI 4YMCJAIBHUKH 306paxkarTb Lupamu,
HanpukJaaz “Pezysemamu 25 docaidis”. TlopsiakoBi oHO3HAUHI Ta
GaraTo3Ha4yHi YUCJIiBHUKH Kpallle MUCcAaTH cjioBaMu: “Ha mpemiti 2iayi”,
“fleadysmv wocma npo6a”. llopsakoBi HOMepu 3'13/1iB, KOHTPECIB
INPUHAHATO NO3HaYaTH PUMCBKUMH LUPpaMu. OfHO3HAUHI TOPAAKOBI
YHCJIIBHUKY MOXKHA MoJjaBaTu b pamy, K110 H/ie IXHil nepesik: “..4,
5, 6, 7 eapiaumu docsidig”. byab-Ki KiJIbKiCHI YMCIBHUKH MUIIYTh
nrdpamy, AKLI0 IPY HUX CTOATh OAUHULI BUMIpIOBaHHSA: 5 Ke, 25
M2, 93 cm. YUCMIBHUKHY Y CKJIAAl TPUKMETHUKIB MUY Th U paMu:
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7-npomenresa, 20-deHHi. [Ipu 3rajini npo BiICOTKH MOXKJ/IUBI BapiaHTH
HanucaHHs: “15-eidcomkosulil”, “15 %-Huil”, a6o “15 %". llopsakoBi
YU CJiBHUKY, 1[0 I03HAYAThCA apabCbKUMU IUpaMH, MAIOTh T. 3B.
HapoleHHs (BiMiHKOBI 3aKiHUeHHS ), HAPUKJIA: 5-me npumiujeHHs,
90-x pokis, Ha 53-Mmy poyi, 3 10-20 eapianma. llepesniyytouyu Kijibka
NOpPSAAKOBUX YHUCJAIBHUKIB, HAapOUEHHS MOJAKTh JUIIEe NPU
OCTAaHHbOMY 3 HUX: 5, 6, 7 i 8-ii docaidu.

Y TekcTi pobOTH C/iJ BUKOPUCTOBYBATH JIMILe CTaHAAPTHI U
3arajbHOBXXUBaHI CKOPpOY€eHH, HAIPUKJIaJ, ¥ pa3i NoCUJaHb: JUB.
- JUBUCS; PUC. — PUCYHOK; TIIH — TUCAY Nap HyKJaeoTUAis; ILJIP -
roJiiMepasHa JIaHLI}IOT0Ba peakKLid.

Yci HecTaHAapTHI CKOPOYEHHS CJIiJi PO3MH(PYyBaTH B TEKCTI.
Akmo Takux cKopoyeHb HebaraTo, TO MepUIMH pa3 cJ0BO abo
CJIOBOCMOJIyYEHHS] NMUUIYTh MOBHICTIO, a B JYyXKaXx HaBOJATb
CKOpOYeHHs i HaZja/1i B po60Ti BUKOPHUCTOBYIOTB Iie CKOpOYeHHs. fKIIo
KIJIbKiCTb TaKHUX CKOpOUYeHb Oijibllle 3-X, TO iXHill epeJik mojarTb
nicsis 3MiCTy Ha OKpeMOMY apKy1li: 1iBopy4 B a/ipaBiTHOMY NOPSAKY
MOJIal0Th CKOPOYEHHS, a TPAaBOPyY — IXHE ZieTa/lbHe pOo3IHMPyBaHHS.

IIpukaad nepeaiky yMo8HUX CKOPO4€eHb

BM - BTOpUHHI MeTab0J1iTH;

KBTI - kjacTep 6i0CHHTETUUHUX IeHiB;

Sio - cioMinuH;

NGS - cekBeHyBaHHS HAaCTYIHOI0 NMOKOJIiHHA (next-generation
sequencing).

3.3. Hymepauis cTopiHOK
i CTPpYKTYypHHUX ejleMeHTIB po60TH

TUTy/1bHY CTOPIHKY BpaXxOBYIOTh y 3arajbHil HyMeparii, ase ii
He HyMepyroTb. HoMepu cTOpiHOK 3a3HaA4aloTh i3 Apyrol CTOPiHKHU
B HWXKHbOMY NIPaBOMY KyTKY apKylla 6e3 pUCcO4YOK i Kpanok abo 1no
LIeHTPY HMKHBOTO noJid. HyMmepallia cTOpiHOK HacKpisHa, B TOMY
YHCIIi ¥ Ha CTOpPiHKaX i3 pUCYHKaMHU | TaBJUISAMHU Ta J0AaTKaMU.
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3aroJIOBKH 4YaCTUH TeKCTY JPYKYIOTb Ha Til CTOpiHLi, fe €
Horo noyaTok. baraTops/KoBi 3aro/IOBKY He NepPeHOCATh Ha iHIIYy
cTopiHKy. S0 cTopiHKa 3aKiHUYETHCS NMEPUIUM PAAKOM ab3aly,
TO HWOro CJiJ MepeHecTH Ha HACTYIHY CTOPIHKY, a SIKIIO CTOPiHKa
IOYMHAETHCA OCTAaHHIM pAAKOM ab3aly, TO nonepejHii psALoK
ab3ally TeX NepeHoCcATh Ha 110 CTOPiHKY. Bci cTpykTypHi yacTuHU
i po3ginu po6otu (BCTYII, OIJIAJ JIITEPATYPH,....) po3nounHawOTh
3 HOBOI cTopiHKU. CTPYKTYpHi YacTUuHU pobotu “3MICT”, “BCTYII”,
“BUCHOBKHU” ta “CIIUCOK JIITEPATYPWU” He HyMepywoTb. [HLIi
po3aisin HyMepy1oTh Tak: “1. O[JIAJ JIITEPATYPW”, “2. MATEPIAJIU
[ METOAU AOCJIAXEHDB”, “3. PE3VJIBTATU JOCJIIAXEHD TA
[XHE OBI'OBOPEHHS". igpo3/inyu 3 HOBUX CTOPIHOK MOYMHATH He
pPeKOMEeHAYEThCH.

3.4. Lirocrpaunii

Yci intoctparii (dotorpadii, cxemy, Aiarpamy, rpadiku) y po6oTi
[I03HAYalOTh SIK PUCYHKHU. Y TEKCTi Ha BCi pUCyHKHU HeOOXiZIHO AaBaTH
MIOCHJIaHHS, JIJIS1 [bOTO BXKMBAKOTh CKOpPoYeHy popMy “puc.” 3 Masioi
JliTepu i HOMep pucyHka (Hamp., puc. 1.1). lntocTpanii HyMepyOTb
apabcbKUMU IUbpaMu 3a 1OTIOMOr00 HAaCKpi3HOI ABOCTyIeHeBOi
py6pHUKalii B MexXaxX KOXKHOTO OKPEMOTO0 POo3/1iJly po6oTH (Hamp.: “Puc.
3.1. EnexTpoHHO-MiKpocKomiyHi poTorpadii TKAHUHU MO3KY 0COOUH
KOHTpPOJIbHOI J1iHii"). TabauLi HYyMepyIOTh aHAJIOTiYHO OKPEMO Bif,
PUCYHKIB.

[linnuc posMimyrwTh Oif pUCYHKOM (AUB. JoAaToK 4).
[liapycyHKOBUU NiZiNKC MOXe MiCTUTH J0A4aTKOBI NOsICHEHHS. YU C/10
HaMMUCIB i M0O3HaYeHb HA CAMOMY PUCYHKY Ma€ OYTU MiHiMaJIbHUM.
Ao pucyHOK B34ATO 3 po6GOTH iHLWIOTO aBTOpa, TO B KiHL]
HiZpUCYHKOBOTrO MiJIMHUCY B KBaAPATHUX AYKKaX CJ1iJi 060B’I3KOBOT0
JlaTu NMOKJWKaHHA Ha Iie JepeJso (AuB. AojaTok 4, puc. 1. 1).
EjleMeHTH pHCyHKa A0LiIbHO TO3HAYATH 3a J0IIOMOTr0I0 JiiTep abo
nudp, a noTiM pos3wMdpyBaTH iX y NipucyHKOBOMY miAnuci (gus.
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JoaaTok 4, puc. 3. 2 - 3. 7). k1o pucyHok € MikpodoTorpadicto a6o
KOIIi€10 3 MiKpoIlpenapary, TO B IOSICHIOBaJIbHOMY TeKCTI CJ/1iJ; BKa3aTu
36isb1eHHs, Hanpukaaz: x400 () abo macwTabHy JAiHIAKY (scale
bar) 6e3mocepeIHbO Ha 306paXKeHHI UM B MiIPUCYHKOBOMY HiJMKCI
(auB. fogaTtok 4, puc. 3.9). ®otorpadii MarTh 6YTH YiTKUMU (HE
MeHi1ue 300 dpi). BukopucTaHHs CKPiHILOTIB 3 HU3bKOIO PO3/i/IbHOI0
3JIaTHICTIO He JONYyCKAEThCA.

LnrocTpaunii po3milyoTh ofpa3y mic/is nepuoro NoCUJIaHHs Ha
HUX Y TEKCTI B YiTKil noc/aif0BHOCTI, TOGTO HE MOKHA MOCUIATUCS
CIoYaTKy Ha puc. 2. 5, a moTimM Ha puc. 2. 1. OlHaK Ha NOBTOpPHI
MOCUJIaHHSA e IPaBUJIO He NOUIMPIOETHCS. HenpunycTumo HaBogUTH
irocTpanil nic/d 3aKiH4eHHA po3Aily YU Migpo3Aainy.

[Ipu po3MilleHHI pUCyHKa Ha KiJIbKOX CTOPiHKaX, MOBHUH MifMUC
JIAl0Th JIMIIIe Ha Nepilil, a Ha HACTYIHUX BKa3yoTh “Puc.’, Homep Ta
cnoBo “llpogoBxkeHHs” a6o “3akiHueHHS".

[licna mignucy Ao pUcyHKa Mae GyTH JiBa BiJibHI pSiKH, abu
Bi3ya/IbHO BiJOKPEMUTHU NiJANUC BiJy OCHOBHOI'O TEKCTY.

YacTuHa PUCYHKIB ¥ po60Ti Moxe 6yTH odopMiieHa y BUTJIAA]
rpadikiB (Aiarpam). BoHr NOBHMHHI MaTH 0ci KOOPAUHAT i3 miJinKcaMy,
110 BKA3ylThb NMapaMeTpH, fAKi Ha HUX BijoOpakeHi, i oquHUI
BUMIipIOBaHHS, HAPUKJIa, “AHTH6IOTUYHA aKTUBHICTB, YM. 011" (JIUB.
foaatok 4, puc. 3. 3, 3.11). Takox c/1iJ BKa3yBaTH MJIaHKU MOXUOOK
(error bars) ass cepesHix 3Ha4eHb (AUB. AoAaTOK 4, puc. 3. 3, 3.10,
3.11). lonycka€eTbcs 306paXkaTH KPUBi piSHUMU KOJIbOPaMHU.

Axwo rpadik aAiHilHUN, a ApyKyBaTU po6OTYy MJIAHYIOTh Ha
YOPHO-6i/10My pPUHTEpi, TO caif 3po6UTH BCi JiHIT YOpHUMH, alle
pi3HOi TOBIIMHU YU pidHOro TUny (CyuiJibHi Ta mWITpUXOBi), abo
3MIHUTHU By3J10Bi TOYKH (KOJILOPOBI JIiHii pHU Apy1i HAa YOpHO-6i10My
NpPUHTEPi BUIVISAAIOT 6pyHO-CipUMHU i He po3pi3HATbhCs). HazBu
rpadikiB i MOSCHEHHS 10 HUX JPYKYIOTb IiJl pUCYHKOM; KpaInKy B
KiHLI MiJp¥CYHKOBOIO MiJIUCY HE CTABJIATD.
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Anas mo6yaoBu rpadikiB/giarpam 3700yBadi MOXYTb
BUKOPHCTOBYBAaTH NPOrpamMu:

1) ski BxoaaTh no nakety MS Office Excel. OcHoBHUMU
iHcTpyMeHnTamu Bidyasisarnii B Excel €:

a) maiicTep AiarpaMm: HallyacTille BXKUBaHUHM iIHCTPYMEHT,
10 3HaXOAUThCA Ha BkJajui “BcraBieHHs”. Excel npononye
noHa/ 14 tunis fiarpam, cepes SKUX HAWOIbII NONYJISIPHUMH
€: ricrorpamy, rpadiku, Kpyrosi Ta TOYKOBI Aiarpamu;

0) 3BeJleHi AiarpamMu, TakoXX 3HAXOAWUTbCS Ha BKJAAI
“BcraByienHs”. lle iHCTpyMeHT AJid Bisyastisarnii BeJMKHUX
HabopiB AaHUX, 03BOJISIE BUAKO GiIbTPYBATHU Ta 3MiHIOBATU
CTPYKTYpy rpadika 6e3nocepeIHbLO B polieci aHaIi3y Ha OCHOBI
3BeJleHUX TabJINIIb;

B) MiHi-giarpamu (sparklines): miniaTiopsi rpadikuy, o
pPO3MilYIOThHCSA B MeXXax OAHiel KJIITUHKY AJiS Bilo6pakeHHs
TpeH/1iB NpsIMO MOpyY 3 JaHUMU. Y HUX HEMa€E ocel, mignuciB
Yy JlereHAu — JIMlIlle YUCTa JIiHifg a0 CTOBMYUKU JJ1s1 TOKa3y
TpeHay. [lJisi cTBOpeHHs Takoro rpadiky norpi6bHo BUAIMUTH
YUCJIOBUH Jliana3oH, nepedTH Ha BKJIaAKYy “‘BcraBiieHHs” Ta
y rpymi “Cnapk/aaiinu” BubpaTu Tun rpadik abo ricrorpama.
Jlani noTpi6HO BKAa3aTH KJIITUHKY, Zie TOTPiOHO BCTaBUTH MiHi-
rpadik. Y HajamTyBaHHSX MOXKHA YBIMKHYTH oniito “Mapkepu”
JULs1 TO3HAUYEeHHS MiIKOBUX 3HaUYeHb (HANPHUKJIA/, eKcIpecii);

r) Python B Excel: pyHKI1is, fika Ja€ 3MOTy BUKOPUCTOBYBATH
6i6s1ioTexku MoBU Python (Hamp., Matplotlib Ta Seaborn) gnsa
CTBOPEHHS CKJIQJJHUX HAYKOBUX Ta aHaJiTUYHUX rpadikis
6e3mnocepeaHbO B Excel.

2) Phylogeny.fr (https://www.phylogeny.fr/) - n/5 no6ygoBu
disioreHeTUYHUX JIePEB;

3) OriginLab Origin (https://www.originlab.com/);

4) GraphPad Prism (https://www.graphpad.com/);

5) Image]/Fiji (https://imagej.net/);
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6) ChiPlot (https://www.chiplot.online/);
7) ClustVis (https://biit.cs.ut.ee/clustvis/) - knacTrepHuit
aHasi3 - PCA, TenJioBi KapTH.

3.5. Ta6uni

Tabsinii BUKOPUCTOBYHOTbLCSA AJIA CACTEMATH3alii BeJHMKOI
KiibKOCTi UPpoBUX JaHUX (HANpPUKJAJ, CKJIaj CepeJlOBHUIL,
piBeHb NpoAyKLii aHTU6IOTHKA, KIJIbKICTb 06CTEKEHUX POCIUH/
opradiamiB Touo). Hag Ta6suiero 3 BUpiBHIOBaHHSAM 110 NTPaBOMY
Kpato IpyKyoTh cJ1oBo “Tabauisa” 3 Il nopsAKOBUM HOMepoM (HoMep
pOo3Aiay Ta NOPSAAKOBUM HOMEP caMoi TabJIHMIli Yepe3 KParKy, aje 6e3
Kpanku B KiHni (Hamp. : “Ta6aunsg 2.17).

Y HacTynHOMYy psiIKY CUMETPUYHO MO LIeHTPY psAAKa HaJ
TabJIUIEr0 APYKYIOTh HAa3By TabuIli. B KiHIi Ha3BU Ta6/IHULi KpanKy
He CTaBJIATb. [Ipy opopMIeHH] TabIUIb CTif BXKUBATH MDKPSAAKOBUH
inTepBana “1”. Y Tabnunsx gonyckaeTbcsa wpudT 12 kerumwo.

3aroJioBKU y wWamili TabJuIi cjaiJf moYnHATH 3 BEJUKOI, a
MiZi3aroJIoOBKM - 3 MaJjoi JiTepH, KII0 BOHU CTAHOBJATH OJHE
pedeHHs 3 3aroJI0BKOM, i 3 BEJIMKUX JIITep — AKIL0 BOHU CAaMOCTIiHHI.
JloiabHO CKJaJaTH MaKCHMaJbHO JIAKOHIYHI 3aroJoBKM Ta
Mif13aroJIOBKM, a HeoOXi/IHI MOsICHEHHS HAaBOAUTHU y NMPUMITKaX,
dKi po3MmilyoTh mij Tabauiero. Takox He BapTO Mic/s KOXXHOTO
napaMeTpa BKa3yBaTH OJJHOTUITHI OWHUIII BUMipIOBaHb (HAMp., MM
abo r). OguHuLi BUMipIOBaHb MOXHa BKa3aTH y Ha3Bi Tab/uLi abo y
HasBi cToBnuMKa (rpadu). Hazsy Tabsauni He ciig migkpecatroBatu. He
JIOIMYCKAIThCS AiaroHaIbHI HAlUCH y TabIUIIX. He peKoMeHAYEThCA
BKJIIOUATHU B TabJiu1o 6e3 HeobxigHoCTi rpady “NeNe n/n”. Yci uucna
JlIsl IOKAa3HUKIB OJiHi€l KaTeropii B TaGJUISAX CJIii HABOJUTH 3
OZJHAKOBOIO TOYHICTIO, TOOTO A0 OJHAKOBOI KIJIbKOCTI 3HAKIB MicC/IsI
KOMH.

Axmo HaBOAATHLCA cepefHI BEJUYHUHH, TO B TABGJIUI CJif

“«__n

HaBeCTHU 3HA4YeHHA “n”, dKe BKa3ye, 3 AKOI KIJIbKOCTi BUMipIOBaHb
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BUBEJIEHO CepeaHE 3HaUYeHHs “M” Ta moxubKa I[boro 3HaYeHHA “m”,
[Ipy nopiBHAHHI 3HaYeHb 060B’A3KOBO CJIiJ] BKa3aTH BiporiJHICTb
BUABJIEHOI pi3HULL.

Axmo gani B Tabsuii oTpuMaHi He aBTOPOM, a 3 JiTepaTypH,
nij; Tabyuieo 060B’ I3KOBO BKA3YETHCS JPKepeJI0. YCi CKOpoueHHs B
TabJuIi MalOTh 6yTH po3iindpoBaHi B MpUMiTLi Mij Helo.

Y pasi nepeneceHHs TabMLi Ha iHIY CTOPIHKY (YU CTOPIHKH)
Ha HACTymHiA cTopiHLi (YU cTopiHKax) 3aMicTb HA3BU TabOJUILi ¥
IpaBOMy BEPXHbOMY KYTKY apKylla BKa3ylTb (3 BeJHUKOI JiTepH)
“IlpomoBxxeHHs Tab6J. 3.1” i 3a3HavaTb HoMepH rpad. Ilpu
NOCHUJIaHHAX Ha TAabGJUI0 B TEKCTi NOJA0Th CKOpOYeHHs “Tab..”.
Ta6auui, sk i iHwWi inrocTpanii, po3mimyoTe nicasa nepuioi 3arajku
Npo HUX y TeKCTi. [opu3oHTaNbHI TAabJHLi caig po3MilmyBaTH
TaKUM YUHOM, 11106 iX MO>KHa 6y/10 YUTATH, NOBEPTAOYU POBOTY
3a FOAUHHUKOBOIO CTPIJNKOI. 3aKiHYyBaTH PO3/iJ YU NiAPO3Jia
TabJIMIIer0 260 PUCYHKOM HENPUITYCTUMO; MiC/Is TAOJIHIl a00 PUCYHKA
0060B’sI3KOBO Ma€ OYTHU TEKCT.

IlIpukaadu opopmaeHHa mabauyb

Tabauys 3.1
PiBeHb npoAyK1ii npasMHOMILMHY Pi3SHMMU IUTaMaMM S. prasinus
CepepoBuie TSB CepepoBuie PM2
M! SD M SD
WT 2,20 0,12 3,10 0,56
B12 6,71 1,38 7,17 1,49

Mpumitka. CepeHe 3HaYeHHs1 piBHA npoAykiii (M) nogaHe y MKT/MJI, TOXHGKa -
y BUIVISIi cTaHJapTHOrO Biaxuaenus (SD)
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aobo:
Tabauys 3.1
PiBeHb npoAyKuii' npa3uHOMIilUHY pi3HUMM IITaMaMHu S. prasinus
CepepnoBuiie TSB CepenoBuiie PM2
WT 2,20£0,12 3,10+0,56
B12 6,71+1,38 7,17+1,49

!Mpumitka. PiBeHb npoAyKIii mofgaHu#l y MKT/MJ, CepeJHE 3HAYEeHHs +
NoXMOKa, y BUIJIAAI cTaHAApPTHOrO BiAxuaeHHs (SD)

3.6. Dopmynu

PiBHSAHHSA i OPMYJIH CJTifI TOAABATH Y TEKCTI OKPEMHUMH PSIJIKAMU.
Buiie i Hu>k4e KoxxHOI GopMysiu Tpeba 3aTMLUINTH He MEHIIEe OJJHOTO
BiJIbHOTO psAZKa. K10 piBHAHHA He BMILYETHCA B O4UH PAJOK, HOTO
CJIiJT IepeHeCcTH B HACTYIHUHN PAAOK Mic/sA 3HaKa pPiBHOCTI (=), abo
micJis 3HaKiB 1Jtoc (+), MiHyc (-), MHOKeHHS# (%), AieHHS (:).

[TosicHeHHS 3HAa4eHb CHMBOJIIB i YMC/I0BUX KoedilieHTiB Tpeba

nojaBaTu 6e3nocepeAHbO MiA GopMyJiol B Tikl MOCAiZOBHOCTI,
B sIKill BOHU HaBeJieHi y ¢opMysi. 3HaUeHHS KOKHOTO CHUMBOJIA i
4yrcaoBoro koedinieHta Tpeba nmozaBaTH 3 HOBOTO psiAKa. [lepuimii
PSAZIOK MOSICHEHHS MOYWHAKOTD 3i c/10Ba “/ie” 6e3 IBOKPaIKH.
B koMn'l0oTepHOMY BapiaHTi TEKCTY 3a yMOBU po6OTH y mporpami
MS Word ¢opmysn MoKHA JpyKyBaTH 3a AOMOMOTOI0 peJaKTopa
Microsoft Equation, skuii € iHTerpoBaHui y nporpaMmy Ta J03BOJISIE
CTBOPIOBATH BUpPa3U OYAb-KOi CKJIAJHOCTI Yyepe3 BizyaJsbHUHU
inTepdeiic. s nporo noTpibHo NepelTH HAa BKIAAKY “BcraBieHHs”
Ta HATUCHYTHU KHOMKY “Popmysa”.
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IIpukaad 3anucy opmyn

M,
PAM Score = 10 % [ghy; = 10= {g II";

e PAM Score — paxyHOK (BeJIMYMHA) €BOJIIOLIHHOI CIIOpPiAHEHOCTI
AMiHOKUC/IOTHUX 3a/IMLIKIB; IgRij— JlecsiTKOBUI Jiorapru$M BiIHOIIEHHS
[iJIbOBOI (Mi]. -) 10 GOHOBOI (f) 4aCTOT 3aMillleHHsI aMiHOKHUCJIOTHOTO
3aUIMILKa [ Ha 3a/IMLIOK j; f, - YacTOTa aMiHOKHCJIOTHOTO 3aJIMILKa I
y IPOTEOMI.

a6o piBHAHHA KapsiHa-AnbTiysis

E = Kmne™5,

Je E - odiKyBaHe YHCJI0 BUTIAJKOBUX 30iriB Mi>k 33/]JaHOI0 FT€eHETUYHOI0
MOCJIiJOBHICTIO Ta MOCJiOBHOCTAMM 3 0a3U JaHUX; K - KOHCTAHTa,
110 € NOMPAaBKOIO HA pO3Mip NPOCTOPY MOIIYKY; M — pO3Mip 3a4aHol
NOC/AiJ0BHOCTI (B aMiHOKHUCAOTHUX 3aJHUIIKax); n — po3Mip 6asu
JlaHuX (B aMiHOKHCJIOTHUX 3/IMIIKAX); € — HaTypasibHe YUCI0; A -
KOHCTAHTA, 1[0 € IIOITPABKOI0 Ha THII MATPHIIi, 32 IKOI0 00YUCIHOBATH
PaxXyHOK S NONAapHOT0 BUPiBHIOBAHHS MOCJiJOBHOCTEM.

3.7. 0dpopmieHHSA CIMCKY BUKOPUCTAHUX JKepel

Crnucok BUKOPUCTAHUX JKepes - 1e 6i6iorpadiuHuil onuc
JDKepeJt, IKi 6yJTM BUKOPUCTAaHI IMij] Yac BUKOHAaHHs po60TH. Bin Mae
O6yTH HaBeJleHUH HapUKiHLi po60TH, NIOYUHAIYH 3 HOBOI CTOPIHKHU
nicJisi BUCHOBKIB Mepe/ fojaTkaMu. lg yacTuHa Mae Ha3By “CriMcok
Jitepatypu’.

Cnucok Ma€e €MHY HACKpi3Hy HyMepalilo BiJ Ieplioro Ao
OCTaHHbOT'0 HOMepa. [l CKJIafiaHHA CIUCKY BUKOPUCTOBYIOTH JjBa
croco6u:

1. B andaBiTHOMY Nopsi/IKy 3a Npi3BUILEM MePIIOT0 aBTOPa YU
3aroJI0BKiB.
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2. B nopsiaky 3rajiyBaHHS JiXKepesia B poOOTi.

Y nmepuioMy BapiaHTi clloYaTKy 3alMCyIOTbh Ha3BU MyOJIiKalil,
BUJAHUX KUPUJIULEI0, IOTIM — JIATUHKOI0, 8 HAIPUKIHLi — IOCUJIaHHA
Ha eJIEKTPOHHI pecypcH. AKIlo B aBTOPiB OHAKOBI Pi3BULIA, TO IXHIO
MOC/JILJOBHICTh BU3HAYAKTh iHillianu. AKIL0 BUKOPUCTAHO KiJIbKa
npaLb OJHOTO aBTOPA, TO IX 3aMUCYIOTH B XPOHOJIOTIYHOMY ITOPALKY.

bi6sriorpadiyHU# ONMKUC MiCTUTh TaKi 060B’I3KOBi eJIeMEHTHU:

= BigoMocTi npo aBTOpiB

= HasBa po6oTu

* Tun BUAAHHA

= [HopMallis nNpo nepeBUAAHHS YU MepeKIas
= Micue BUiaHHS

= BuaBHUIITBO

» Pik ny6Jtikarii

= KiJIbKiCTb CTOpPiHOK

OdopmMawBaTU CHHUCOK JiTepaTypu MOXKHa 3TiJHO 3
ACTY 8302:2015 (HanionaabHM# cTaHAAPT YKpaiHu) a6o 3rigHO
3 MibKHapoAHUMH cTuaMu Vancouver, APA.

OcHOBHA BMMOra /[0 yKJaJaHHA COHMCKY BUKOPUCTAaHUX
JxKepeJsi — OAMH CTUIb!

Jas opopmaeHus cnucky aimepamypu 3006y8aui mMoxicymo
gukopucmosysamu:

1) 6i6uiorpadiunuil MeHesxxep Grafiati, skuil Mae WUPOKI
MOKJIMBOCTI: CTBOPEHHA Ta peJaryBaHHsA JpKepeJi, 3MiHa CTUJIIB
LUTYBaHHS “B OJUH KJiK", KepyBaHHS CIMUCKaMU JIiTepaTypu, XMapHe
36epeXeHHs Ta JIOCTYI 3 Oy b-sIKOT'0 MPUCTPOIO, MOUIYK JKepes Y
BOYZ0BaHUX 6a3aX, aBTOMATHUYHE MiIBAHTAKEHHS MeTaJaHuX (aBTOp,
Ha3Ba, XXypHaJ Tollo), 6aratoMoBHicTh (https://www.grafiati.com/
uk/info/dstu-8302-2015/journal-article/);

2) nporpamy Zotero - 6i6stiorpadiyHui MeHeKep, TpU3HaYeHHUH
[l 300py, opraHisanii, TUTyBaHHA Ta 0OMiHY JOCAiJHUIIbKUMU
MaTepiasamu. BiH m03BoJisie aBTOMAaTU4YHO 36epiraTu mxepesa
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3 inHTepHeTy (BebcTOpiHKY, TEKCTOBI daiiy, Bigeo ¢paitau Touo),
36epirae PDF-¢aiinu, nepeiiMeHOBYE iX Ta J03BOJISIE pOOUTU aHOTAlli,
cTBoproBaTu nocusandsa y Word/Google Docs Ta cuHXxpoHi3yBaTH
JaHi MDK IPUCTPOAMH, YIIOPAAKOBYBATH MaTepiajau y KoJeKLii,
JloflaBaTH Teru, aBTOMaTUYHO [eHePYE CIIUCKU JIiITepaTypH y PisHUX
ctuisix (APA, MLA, Chicago, ICTY Towo) Ta inTerpyetbcs 3 MS Word,
LibreOffice Ta Google Docs (https://www.zotero.org/).

3) nporpamy Mendeley - mie onyH 6i6.1iorpadiuHuil MeHeKeD,
npu3HaueHUN AJs 360py, opraHisanii, LUTyBaHHA Ta 0O6MiHY
JocaigHunbKuMu MaTepiasiamu (https://www.mendeley.com/).

Tabauys 1
Ipukaagu opopmieHHs 6i6aiorpadivHOro onucy B CIUCKY
BUKOPHCTaHMX AKepeJ

XapakTepucTHKa
kepena Ipukiaag opopMIeHHSA
Kuwura: 1.Tepacum B.T. biorexHoJiorig. Kuis : [HKOC, 2006.
OJUH — TPU 647 c.
aBTOpH 2.Topkaswuii B. K. CTaTHCTHKA : HABY. TOCIGHUK; 2-T€

BUJ,, epepob. i gomn. Kuis : Anepta, 2012. 608 c.

3.MapueHiok [. M. 'eHeTHKa : KOHCIEKT JIeKIiH.
Mukouais : MHAY, 2015. 116 c.

4.MenbHuuyk M. /I, Hosak T. B, Kynax B. A.
BioTexHosoris pocauH : nigpydHuk. Kuis : [losirpad-
KoHcasTuHr, 2003. 520 c.

7.J1o#1 O.1.Tenetuka (YacTrHa 2) : KOHCIEKT JIEKIIiH
aas ctyn. Hanpsamy 6.051401 “BiorexHosoris”.
KuiB : HYXT, 2010. 128 c.
Kuwura: 1. ®egopenko B. 0., Makcumis /I. B., YepHuk 4. L.
YOTUPH i 6isbiie | Ta iH. 3aAavi Ta BOpaBH 3 TeHETHUKH : HaBY. TOCIOHUK.
aBToOpiB (nodaroms | JIbBiB : OpisiHa-HoBa, 2008. 598 c.
npisguuja nepuux
mpbox aemopig)’

2.Tkauyyk T. C. Ta iH. Buiia MaTeMaTHKa : KOHCIIEKT
Jgeknin. Kuis, 2015. 82 c.
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KHura 6e3 aBTOpa

FeHeTHUYHi JoOcCJif»KEeHHS B 0OiOTEXHOJIOTIi:
KOHCIEKT JIeKIIill : HaBY. MOCIGHUK [J1s1 34,00yBayiB
cTyneHs A-pa ¢inocodii cnen. 162 “bBiorexHoiorii Ta
6ioimxenepisa” / KIII im. Irops Cikopcbkoro. KuiB :
KIII im. Irops Cikopcbkoro, 2024.

Kuura 3a
penakTopomM

1. Cubipna H. O., Tonuap M. B., Bpozsk I. B. Ta iH.
Ximis 6inka: migpyyauk / 3a pexn. Cubipuoi H. O.
JIbBiB : JIHY imeHni IBana ®@panka, 2010. 393 c.

2. Bepetenko B. B. MixkHapogHUH MapKeTHUHT :

MoHorpadis / 3a 3ar. HayK. pea. B. M. MapueHoka.
Kuis, 2015. 374 c.

3. OcHoBU 6ioTexHoJiorii : HaB4Y. MOCIGHUK. /
ykiaagadi byusk B. I, KonrotHunbkuit A. T. JIbBIB :
Tpiga nuroc, 2010. 96 c.

4. ETHorpadis : KOHCIEKT JIeKIii / 3a 3ar. peJ,.
B. I. Tapanka; ykaag. A. I. Tapanko. Kuis : 1IYJI, 2018.
320 c.

5. Mi>xxHapofHi BifjHOCUHU : MOHOTrpadis / 3a pen.
M. A. BepesoBcbkoro. Kuis : 11VJ/], 2016. 162 c.

BaratoTomMHi
BUJAHHS

1. IBexn O. B., MukoxaiB O. b., KomapoBcbka-
[TopoxusaBeups O. 3., HoikoB B. II. Exosioriuna
6ioTexHOJI0Tis : HABY. NOCIOHUK y 2 KH. KH. IL. JIbBiB :
BupgaBuunTtBo HanioHanbHOro yHiBepcuTeTy
«JIpBiBCchbKa noJtiTexHika», 2010. 368 c.

2. EHnukoneis pociavn / peakodt.: I M. Jlepkau ta
in. Kuis : 1Y/, 2016.T. 8.812 c.

3. lenapodopa Ykpainu: B 12 T. T. 2. /lukopocai Ta
KyJIbTUBOBaHi JiepeBa i kyui. Bum. 1. [lokpuToHaciHHi /
JI. . [lepxomenko. KuiB : HaykoBa gymka, 2012. 200 c.
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IIpodosiceHHss maba. 1

[naBa a6o po3ain
KHUTH

1. Yanauk B. B., Onifinuk II. B, Omeabuyk C. T.
[lepia MeaMYHA JOTOMOTa IOCTPAXJAJIUM B yMOBax
Ha/I3BUYaWHUX CUTyalil. MeuLIMHa HaAI3BUYAHHUX
CUTyalill : mifipy4. AJs CTYAeHTiB BUL. MeJ. HaBY.
3akJ1. IV piBH4 akpepuTauii. Binaung : HoBa KHura,
2021. Po3g. 6. C. 162-221.

2. Greenspan R. ]. Fly pushing: the theory and
practice of Drosophila genetics. N. Y. : Cold Spring
Harbor Lab. Press, 2000. P. 23-46.

3. Okut H. Applications of statistics in quantitative
traits // Molecular and quantitative animal genetics /
ed. by Khatib H. Hoboken : Wiley, 2015. P. 43-66.
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[lepexknazni
BU/IAHHA

1. Ayana [., Ctepu6epr C. 3namartu /JHK.
PenaryBaHHs reHOMa Ta KOHTPOJIb Ha/Jl eBOJIIOLi€0 /
nep. 3 aHr. [ JlutBuHeHko. KuiB : Ham popmart, 2019.
296 c.

2. Kaiiky M. ®izuka Mal6yTHbOTO / Tep. 3 aHIVIL.
A. Kam’saHelpb. JIbBiB : JliTonuc, 2013. 432 c.

Monorpadis

1. Stasyk O. G., Stasyk O. V. Production of recombinant
proteins in the methylotrophic yeasts / O. G. Stasyk, /
Biotechnology of Yeasts and Filamentous Fungi.
Springer International Publishing, 2025. P. 291-320.
ISBN 978-3-031-74725-0. DOI: 10.1007/978-3-031-
74726-7_10.

2. Manbko B. B. Cuctemu TpaHcnoptyBaHHs Ca?
y CEKpeTOPHMUX KJITHHAaX eK30KPHUHHUX 3aJI03 :
MoHorpadis. JIbBis : JIHY imeni IBaHa ®paHka, 2011.
271c.
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Marepianu
KoHepeHLiH,
3'i3aiB *

1. bapxatoBa A., I0myxk O., Penopenko B. [Tomyk
MOTeHLiMHUX calTiB iHTerpauii ¢para @BT1 B reHomMax
npeACTaBHUKIB kyacy Actinomycetes // XX MixHnap.
HayK. KOH}. CTyJleHTiB Ta acnipaHTiB “MoJsoasb i
noctyn 6iosorii” : 36ipHUK Te3 fonoBiged, JIbBIB,
Ykpaina, 18-20 kBiTHsA 2024 p. JIbBiB, 2024. C. 136-
137.

2. 'ynuma O. PyxoBa mnoBezinka Drosophila
melanogaster npy HajeKkcnpecii AiJITHOK reHa, 10
KOJYIOTb OKpeMi oMeHu Ginka SWS // XI Mixkuap.
KoH. MoJI. BY. “BioJiorist: Bijg Mosiekysu 1o 6iochepu”:
36. Te3. XapkiB, 29 nucrtonaza - 2 rpyaHs 2016 p.
Xapkis, 2016. C. 62.

3. MypuH A, Ticteuok C, I'pens T. Ta iH. lllTamu
aKTUHOMilLeTiB 3 rpyHTocyMimi “YHiBepcanbHa”
(koMmnaHis “3enengap”) : aHTUOGIOTHYHA aKTUBHICTh
Ta ekoJioriuHi B3aemofii // BiopisHoMaHiTTH.
Exonoriga. Aganrtaunis. EBostonis : VI MixkHap. koH.
MOJI. BY., pUcB. 150-piuyto Bij AHA Hap. BUJATH.
6oTtaHika B. I. Jluncekoro: tesu gon. Oxeca, 13-
17 TpaBHs 2013 p. Ozeca, 2013. C. 102.

4. CupsaTtka B., CMepuk 10, PomaHok F0. TaiH. MeToau
BUBYEHHS B3a€EMOJIl pijKo3eMeJbHUX MeTaJliB i3
MiKpoopraHiaMam#u Ta ix 3acrocyBanHs // XIX MixkHap.
HayK. KoH. “DaKkTopu eKcriepuMeHTaIbHOI eBOJTIONi
opraHi3miB” : 36ipHHK HayK. mpalb. TepHOMiJb,
YkpaiHa, 23-26 BepecHsa 2024 p. TepHoninb, 2024.
C.182.

5. Vasylechko V, Kostiv 0., Sydorchuk V. et al. Structure-
functional relationships of novel clinoptilolite-based
microparticles developed via physicochemical
modifications for enhancement of their antimicrobial
activity // International research and practice
conference “Nanotechnology and nanomaterials”
(NANO-2024): Book of Abstracts, Uzhhorod, Ukraine,
August 21-24, 2024. Uzhhorod, 2024. P. 69.
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IIpodosrceHHss maba. 1

CJIOBHUKH

1. Tumoutenko 3. I., Tumomenko O. I. BoioHCBKUH
npouec B Aii : CIOBHUK-JOBIJHUK OCHOB, TepMiHiB
i HOHATDH 3 Opr. HaBY. NPOLeCy V BUL. HABY. 3aKJI.
KuiB : €Bpomn. yH-T, 2007. 57 c.

2. bioJsiorisi: CJIOBHUK-AOBiIAHUK / aBT.-yKJaJ.
Lumnin B. JI. XapkiB : Xanimon, 2006. 175 c.

Ertan 3. 0O°POPMJIEHHA KYPCOBOI TA KBAJII®IKALIMHOI POBIT

IIpodosicennss maba. 1

ABTopedepaTu
JucepTauii

1. Omyk O. C. l'eHeTHYHi MexaHi3MHU peryJanil
6ioCMHTe3y MNeNTUAHUX Ta MNOJiKeTUAHUX
aHTUO6iOTUKIB : aBTOped. AUC. A-pa Gios. HayK :
03.00.22. 1Y [HCTUTYT Xxap4oBUX 6iOoTeXHOJIOTIH Ta
renoMiku HAH Ykpainu. Kuis, 2023. 52 c. https://
nrat.ukrintei.ua/searchdoc/0523U100158/

3akoHoO1aBYi
Ta HOPMaTHUBHI
JIOKyMEHTHU

3akoH Ykpainu “IIpo ocBiTy” : 3akoH YKpaiHu Bij
05.09.2017 Ne 2145-VIII. URL: https://zakon.rada.
gov.ua/laws/show/2145-19 (mata 3BepHEHHS:
23.04.2026).

[Ipo 3aTBepKeHHA CTaHAAPTIB BUILL0I OCBITH : HaKa3
MinicTepcTBa ocBiTH | Hayku Ykpainu Big 01.06.2016
Ne 600. URL: https://zakon.rada.gov.ua/laws/show/
z0865-16 (gata 3BepHeHH:: 26.02.2026).
[lonoxeHHss mpo 3abe3medyeHHs aKaJeMidyHOI
JobpoyecHocTi y JIbBiBCbKOMY HalioOHAaJIbHOMY
yHiBepcuTeTi imeni IBana ®panka. URL: https://Inu.
edu.ua/about/documents/education-process/ (gara
3BepHeHHs: 21.09.2025).

OcBiTHbO-IpOdeciiina nporpama “bioTexHosorii
Ta GioiHxkeHepis” apyroro (Maricrepcbkoro) piBHs
BHUIIOI OCBiTH : cneniasbHicTb G21 “BioTexHosorii
Ta GioiHxeHepia”. JIbBiBCbKUW HanioHaJbHUH
yHiBepcuTeT iMeHi IBaHa ®panka, GiosorivuHui
dakynbreT. 2025. URL: https://bioweb.Inu.edu.ua/
wp-content/uploads/2025/10/0P-Biotekhnolohii-
ta-bioinzheneriia-2025.pdf (maTta 3BepHeHHS:
06.07.2026).

IlaTenTn

1. [lateHT Ha BuHaxig Ne 128884 Ykpaina, MIIK
(2024.01) C07K14/36 (2006.01) C12R 1/465
(2006.01) Cnoci6 nepenecenus JHK mix mrtamamu
Streptomyces albidoflavus G / Octauw b. O., Barpiituyk
K. B.; 3aaBHUK i BJlacHUK JIbBiBCbKHH HalliOHAJbHUH
yHiBepcuTeT iMeHi IBaHa ®panka. - a202302533;
3aaBJ. 25.05.2023; ny6Jikanis BigoMocTell mpo
3aaBKy: 03.01.2024, Bros1. 1/2024; ony6.1. 13.11.2024,
610J1. N@ 46. 23 c. https://sis.nipo.gov.ua/uk/search/
detail/1826971/
2. [lateHT Ha KopucHy Mogenb Ne118567 YkpaiHa,
MIIK (2017.01) C12Q 1/00. Cnoci6 oTpuMaHHS
mTaMiB Streptomyces nogalater - HaAIPOAYLLEHTIB
Horasaminuny / Knumuwus /l. 0., @egopenko B. O,
Cxaspos O. d., pomuko 0. M., ®omeHnko I. C,
BbogHapuyk T. I, 'punHuyniunH H. M.; 3asiBHUK i BJIJaCHUK
JIbBiBCbKUI HalliOHAJIBHUN MeJUYHUIN YHiBEpCUTET
imeni Jlanunia lanunbkoro. Ne U201702528; 3asas.
20.03.2017; ony6.1. 10.08.2017, Bros1. N2 15. 10 c.

Juvcepranii

1.MesibHuk C. 10. Bi6s1ioTeky reHOMiB aKTHHOGAKTEPiK
SK 3HapsA//s MOIYKY HOBUX 610JI0TIYHO aKTUBHUX
pedoBuH [Pykonuc]: puc. ...[A-pa o¢inocodii :
091 biosiorias / JIbBiBCbKHMW HalLiOHAJTbHUH
yHiBepcuTeT iMeHi IBana ®panka MOH Ykpaiumu.
JIbBiB, 2025. 125 c. [loctyn oHsmaiH: https://nrat.
ukrintei.ua/searchdoc/0825U002021/
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Crangaptu

1. ACTY 8302:2015. IndpopmMaunis Ta JoOKyMeHTaLlisl.
Bi6nio-rpadiyHe mocunaHHs. 3arajbHi M0J0XKEeHHS
Ta NpaBuJa CKkJajaHHA. [YuHHu# Bif 2016-07-01].
K.: A1l YkpH/HLI, 2016. 16 c. http://lib.pnu.edu.ua/
files/dstu-8302-2015.pdf.

2.1CTY 9171:2025. HacTaHoBa 11010 3a6e3Me4YeHHS
CTaJIOr0 BUKOPUCTAHHSA IPUPOAHUX pecypciB nif yac
NpPOEKTYBaHHSA criopy/. [Ha 3aMiny JCTY 9171:2021;
yuHHUM Big 2025-08-21]. K.: Al YkpHJHL, 2025.
68 c. https://uscc.ua/uploads/section/Files/
JACTY%209171.pdf.
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CraTTi (BiZ ofHOTO
Jl0 TPhOX aBTOPIB
BKJIIOYHO) *

Stoltmann, T, & Noack, S. (2026). Rethinking the loop:
toward integrated strain and bioprocess development.
Current opinion in biotechnology, 99, 103493. Advance
online publication. https://doi.org/10.1016/].
copbio.2026.103493

Yushchuk O., Zhukrovska K., Fedorenko V. Comparative
in silico analysis of transporters coded within
biosynthetic genes clusters for ramoplanin and related
antibiotics // BicHuk JIbBiBCbKOrO yHiBEpCUTETY.
Cepisa 6iosoriyna. 2024. Bun. 91. P. 22-35.
DOLI: https://doi.org/10.30970/vlubs.2024.91.03/.
Demash D. V, Stasyk O. G., Stasyk O. V. Plant amino
acid analogues as antimicrobial agents // Amino acids.
2025.Vol.57:51 DOI: 10.1007 /s00726-025-03484-z.

**CrarTi (1'ATh
aBTOPIB i Gisb1e)
- nodaromo
npiseuuia nepuux
mpbox asmopig’

1.Top6ans JI.,, Omyk O., 3a6ypannuit H. Ta iH.
FeHeTUYHUM iHCTpYyMeHTapil AJis KOHCTPYOBaHHS
mwtamiB Actinoplanes teichomyceticus i3 nigBuiieHUM
piBHeM mnpoaykuii TelkonsaaHiny // ®akTopu
eKCIepHMeHTaJIbHOI eBOJIOLT OpraHi3MiB : 306. HayK.
npaub / rosioB. pel. Kynax B. A. Kuis : Jloroc, 2014.
T.9.C.31-35.

Kachor A., Roman I.,, Fedorenko V. et al. Mumia
qirimensis sp. nov. isolated from the rhizosphere of
Phyllostachys viridiglaucescens (Carriere) Riviére &
C. Riviere // International Journal of Systematic and
Evolutionary Microbiology. 2025. Vol. 75. No. 3. DOI:
https://doi.org/10.1099/ijsem.0.006737.

2. Tistechok S., Bratiichuk D., Sucipto H. et al.
Gromomycins: An Unprecedented Class of Triterpene
Antibiotics Produced by a Novel Biosynthetic
Pathway / // Angewandte Chemie International
Edition. - 2025. - 64. - 202422270 - DOI: 10.1002/
anie.202422270.
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EsnexTpoHHi Horbal L., Kobylyanskyy A., Truman A. et al. The
pecypcu pathway-specific regulatory genes, tei15* and teil6*,
are the master switches of teicoplanin production in
Actinoplanes teichomyceticus. loctynHuii 3: http: //
link.springer.com/article/10.1007%2Fs00253-014-
5969-z (nata 3BepHeHHs: 15.04.2025).
Gren T., Ostash B., Tistechok S., Fedorenko V. Influence
of transition metals on Streptomyces coelicolor and
S. sioyaensis and generation of chromate-reducing
mutants. loctynauit 3 : http://link.springer.com/
article/10.1007%2Fs12223-013-0277-z (para
3BepHeHHs: 25.01.2026).

1. MiHicTepcTBO OCBiTH i HAyKH YKpaiHU : BeOCAUT.
URL: https://mon.gov.ua/ (maTta 3BepHeHHs:
10.01.2024).

* - gkmoy craTTi € iteHTUiKaTOp DOI, TO HOTO CI1ij BKa3yBaTH y KiHIi onucy
JoKepeJia JliTepaTypH.
** _ MO)KHA BKa3aTH BCiX aBTOPIB, SIKILO 1ie He06XiAHO.

3.8. [locusiaHHA Ha JIiTepaTypHi JXKepeJia

Odopmitorour KypcoBy 4H KBaslidikaliliHy poboTy, CTYAEHT Ma€
NOCUJIATUCSA Ha JpKepesia, MaTepiajyd abo oKpeMi pe3y/nbTaTH, SKi
HaBOJISITHCA Y pO6OTi i HA/IEXKAThb iHIIOMY aBTOPY.

[locusaHHA y TeKCTi MoJalTh y KBaApaTHUX AyxKax. Ciif
BUKOPHCTOBYBATH OCTaHHI BUJAHHs NMy6UiKaLil, K nepeBu/aBaIuCh.
JlaBHilIl BUJaHHA MOXXHA BKa3yBaTH JIMILe B TUX BHUNAAKAX, KOJU
B HUX € MaTepia/, He BKJIIDOUEHUH [0 OCTaHHbOI'O BUJAHHA. AKIo
BHUKOPHCTOBYIOTh BiZIOMOCTi, MaTepiaiy 3 MoHorpadii, oI JOBUX CTaTeH,
iHIIIMX /pKepest i3 BEJTMKOIO KiJIBKICTIO CTOPIHOK, TO HEO6XiJHO TOYHO
BKasaTH HOMepH CTOPIHOK, i/ItocTpanii, Tabiuip, Gopmyi 3 Kxepeia, Ha
siKe 3po6JieHe NOCU/IaHHS B KypCoBil 4M KBastidikaliiHii po6oTi.
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[TocusiaHHA CJ1iJi pPOOUTH OJTHUM i3 ABOX CIIOCOGIB:

1) Ha mopsAAKOBUU HOMep Ipali y COUCKYy BUKOPUCTAHOI
Jitepatypu. HoMepu nnpaub cTaBasTh y TEKCTi B KBaJPaTHUX AYKKaX,
HanpukJaaz : “..y npausx [3-5] aHanizyeTbcs ..” a60 x “... y mpangx [6,
9, 12] pocaigxkeno ...", “Lli npoTeiHu 3HalleH] y pi3HUX KOMOGiHALigX
3aJIeXKHO BiJi TUIy M's130Boi TKaHUHH [15, 16, 23]".

Y pasi nocuysiaHHA Ha KOHKpeTHUH dparMmeHT myb6uikanii y
KBaJipaTHUX AyXKKaxX 4yepe3 KOMy MicJf NMOCHUJAHHSA BKa3ylTb
CTOPiHKY (CTOpiHKH), ie ¥ TEKCTi po3MileHU 1jed GparMeHT.
Hanpuknang;

[17,c.81];

[25, c.96-106].

2) y TeKCTi NMpomnuCylTb Npi3Bulle aBTopa (aBTOpPiB)
BUKOPUCTaAHOI Ipali Ta pik ii BUZAHHA.

Hanpukaapn:

Bysio ocimpkeHo BIUIMB BaXKKHUX METaJIiB Ha MiKpOGiOTy I'PYHTY
[[IeBuenko O. M., [leTpenko B. 1., 2022].

[Ipy nmocuiaHHi Ha ny6.ikanii, BUAaHi iHO3eMHUMH MOBaMH, y
peyeHHi 6a)kaHO NOJAATH Npi3BUlle aBTOPa YKPAiHCbKOI MOBOIO,
a micJis HbOTO — Yy KBaJAPaTHUX AYXKKax Ipi3BUILe aBTOpa MOBOIO
opuriHasy i pik my6.iikauii, BizokpeMseHi KOMOKO.

Hanpukaapg:

Y 1970-x pp. ®. CeHdowcepom [Sanger, 1977] 6y10 3anponoHO8AHO ...

Tak caMo IOCUJIAIOTBCA Ha Ipali aBToOpiB, Npi3BUILLA AKUX HE
BBeJleHO 0e31ocepeiHbO B pe4eHHs], He3a/1eXXHO Bii MOBU Ny O TiKaLlil.

Hanpukuiapn:

Ax me Ha moyaTky XXI cT. 3a3Hayusa k. lyaaa [Doudna, 2004]

asne

Ax we Ha nouaTky XXI cT. 3a3HaveHo [Doudna, 2004].....
BcranossieHo [KyHax, 2015] .......

Y pa3si nepwoi 3ragku npi3Bulla, BBEJEHOTO B TEKCT, epes,
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HUM pEKOMEHJAYETbCS CTAaBUTH iHilianu. IHiniaau o60B’s13K0BO
3a3Ha4alThb, KOJU BUKOPUCTOBYIOTH Ipali KiJIbKOX aBTOpPIB 3
OJHAKOBHUMHU Npi3zBumamu (y TeKCTi - nepeJ, Npi3BUILEeM U micas
HbOTO B nocusanHi). [locunaroduck Ha npanio Tpbox abo binblie
aBTOPIB, y TEKCTI 3raiyl0Th MEPUIOTO 3 HUX i3 JIOJaBaHHIM CJiB “3i
cniBaBTOpaMH’, @ B IOCHJIAHHI MMic/isl NPi3BHUILA CTAaBJATh CJIOBA «Ta
iH.», IKIIO Mpallsl HalmKcaHa yKpaiHCbKOI MOBOIO, Ta “et al.” - gns
npallb, HAMKUCAaHUX MOBAaMU 3 JIATUHCbKUM aJipaBiTOM.
Hanpukaapg:
“..[Boryubkuii L. I. Ta in. 2020]...", “...[Fedorenko V. O. et al,,
2025]"
e V MexaxXx OAHOrO MOCUJIAaHHSA MNpali NepesiyywTb y
XPOHOJIOTIYHOMY NOPAZAKY, BIJOKPEMJIIOI0YH OZLHOT'0 aBTOPaA
BiJ mpalb iHIIOr0 KPanKo 3 KOMOIO (;).
e KO CTYJeHTH y CBOiX po6oTax AOCJAIBHO NepesalTb
BMCJIOBM YM apTyMeHTAlLil0 iHIIUX aBTOPIB, TO LIUTATa MAE
O6yTH TO4YHO, 3i 36epekeHHsIM HasBHOI y Hill myHKTYyawii.
TekcT UUTATU NOYUHAETHCA | 3aKiHYYETHCA JIalIKaMU Ta
HaBO/JUThLCA B Till rpaMaTU4Hil ¢opMi, B IKill BiH nofgaHui
y KepeJi, 31 36epekeHHSIM 0CO6JIMBOCTEN aBTOPCHKOTO
HanuvcaHHs. [Iponyck ciiB, peueHb, a63alliB Y pasi IUTYBaHHS
JlONYCKA€eTbCsA 6e3 nepeKpyuyeHHsI aBTOPCbKOI'0 TEKCTY i
M03HA4YAEThCA 3a JONOMOr00 TPhOX KPanoK. IX cTaBaAThb
y 6yAb-KOMYy Micli LHuUTaTH (Ha MOYaTKy, BCepeuHi,
HanpUKiHIj). K0 nepe NpoNyIleHUM TEKCTOM abo micis
HbOTO CTOSIB PO3AiJI0BUH 3HAK, TO BiH 36epiraetncs. [lpu
HeNnpsiMOMY LIMTyBaHHI (Mepekasi, BUKJIaAi AYMOK iHIIUX
aBTOPIiB CBOIMU CJI0BaMHU) CJIij; 6YTHU IKOMOTa TOYHIIIUM y
BUKJIaZleHHI IYMOK aBTOPa, KOPEKTHUM 111010 OLliHIOBaHHA
oro pesysabTaTiB i po6buUTH BiNmOBiAHI mocuJaHHA Ha
JKepeJsio Ta CTOPIHKM HenpAMOro LUTyBaHHA. KoxHy
LIUTAaTy 06OB’SI3KOBO MA€ CYNPOBO/KYBAaTHU NOCHUJIAHHA
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Ha NepLIoJpKepesio I CTOPiHKY, 3 AKOl B3ATa LuTaTa. AKIo
[JMTaTa 3all03M4YeHa He 3 llepuiojpKepeJia, TO y KBaJipaTHUX
JYKKaX BKasywTb “yum. 3a :” i HaBOJSTh MOCUJIAHHSA Ha
JDKEPeJIo 3alI03UYEeHHS, IKE Ma€ Oy TH 1 y CIUCKY JIiTepaTypH.

3.9. 0dpopmieHHA AOJATKIB

Jlo pojaTkiB AOLiJIBHO BKJKOYATH AONOMIXHUU MaTepiaj
(MaTeMaTH4Hi JoKa3u, GOpMy/H, po3paxyHKH, KOMI'IOTepHi
nporpaMu, JAONOMIXHI Tabsauui ¥ inwcrtpauii, npoTokoan),
HeOoOXiAHUM JJis1 IKHANIIOBHILIOTO CIPUMHATTS poboTH. JogaTku
0popMIAIOTH K NPOAOBXKEHHS KypcoBoi UM KBaslidikauiiHoI po6oTH
Ha OCTaHHIX CTOpPiHKaX, pO3MIillyI04H IX Y IOPALKY [N0ABY IIOCUJIAHb
y TeKcTi. Ko>keH f0jaTOK MOYMHAOTh 3 HOBOI CTOPIHKHU. 3aroJIOBOK
JoJlaTKa APYKYOThb NnocepeAuHi cTtopinky. Hag 3arosoBkoM ab6o
paBoOpyY Bi/Jf HbOT'0 APYKYIOTH cJ10BO ‘JloflaToK” i3 HOMEpPOM caMOTO
JojaTKa. Ko HagBHUM JIMLIe O4UH JOAATOK, UOT0 He HYMEpYIOTh.
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3rigHo 3 “[loJioXKeHHAM IPO OpraHisallito 0CBIiTHbOr'O MPOIECY
y JIbBiBCbKOMY HallioHa/JIbHOMY yHiBepcuTeTi iMeHi [BaHa ®paHka.
HoBa pefakuisi” KiHIleBUM eTanoM BUKOHAHHS KypcoBoi po6oTH € ii
3axucT. KypcoBa po6oTa Mae 6yTH roToBa i jonyleHa [j0 3aX1CTY 3a
3 [Hi 0 10YaTKY 3aXUCTY.

OCHOBHI NM0JI0keHHSI KypCOBOi po60TH 3406yBay 3aXMILA€E
y dopMi HaykoBoi AOMOBiZi 3 BUKOPUCTAHHSIM MYJbTHUMeJilHOI
npeseHTallil TpUBaJiCTIO 5-7 XB Ha 3aciflaHHi kKadepu y CKJIaji He
MeHLIe TPbOX BUK/IaAauiB KadepH, y TOMY YMCJIi KepiBHUKA KYpCOBOI
po60TH, Tay IPUCYTHOCTI akaZieMiuHoI rpynu 3400yBayva. [licis 3axucty
KypcoBol po60TH BUKJIaJadi kadepu oLiHIO0TS il 32 100-6a/1bHOI0
LIKaJI0I0 YHIBEpPCUTETY, HalliOHAJBHOO 1IKa/a010 Ta mKaiaow EKTC.
MaxkcuMasbHa o1jiHKa 3a KypcoBy po60Ty craHoBUTb 100 6auniB. (https://
Inu.edu.ua/wp-content/uploads/2020/03/reg_education-results.pdf). Y
TabJ1. 2 HaBeieHO KpuTepil OLiHIOBaHHS KypCOBOi pO6OTH.

Tabauys 2
KpuTepii onjiHIoBaHHS KypcoBOi po60TH
Bup po6otn KiﬂbK?CTb

6aaiB
OnpaloBaHHA JiTepaTypPU 3a TEMATHUKOIO JOCJIiIKEHHS 10
Omnuc o6’ekTa i mpeMeTa JOCTiPKEHHS, OTaHYBaHHSA 10
METO/iB J0C/IiI>KEHb
ExkcrniepuMeHTa/IbHE BUKOHAHHS pOOOTH, HAYKOBUU PiBEHB 30
po6OTH, IOTPUMAHHS BUMOT aKaJIeMiqHOI J06pOYeCHOCTI
TeopeTuyHa MiiIroTOBKa 20
BYCHOBKM Ta BMIHHA IX TJIYMA4YUTHU 10
JloTprMaHHA rpaMaTUYHHUX | CTUJIICTUYHUX NIPaBUJI, 10
HasBHICTb [I0CUJIaHb HA BUKOPHUCTAHI JiTepaTypHi
JDKepeJia, BiIMIOBiHICTb BUMOTaM 111010 0popMJIeHHS
po60TH, JOTPUMaHHS TEPMiHiB MOJaHHS
BMiHHA 3106yBaya Npe3eHTYBaTH pe3y/IbTaTH CBOTO 10
JOCJIJP>KEeHHS, JIOTIYHO CTPYKTYPYBaTH JONOBiJb
CymapHoO 100
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METOZWYHI BKA3IBKHU

[Ipy oTprMaHH] OLiHKY “HE3a0BIIbBHO” CTYJEHT 3a pilleHHIM
BiANOBiAHOI KadeZpy BUKOHYE KypCOBY poOOTY Ha iHILYy TeMy abo
JLOONpaLbOBYE MoNepeHI0 pO6OTY B TepMiH, BU3HaUYeHUH JeKaHOM
¢dakynbTeTy, asie He Mi3Hille, HiXK 10 T0YaTKy HACTYIHOTO CEMECTY.
KypcoBi poboTu 36epiratoTh Ha KadeApi BOPOAOBK TPbOX POKIB, a
[OTiM 3HULIYIOTh Y BCTAHOBJIEHOMY MOPSAAKY.

CTyneHT, iKM{A 6e3 MOBA)XHOI MPUYMHU HE MOJAB KypCOBY
po6OTy Y BU3SHAYEeHHUU TepMiH abo He 3axUCTUB Ii, Ma€ akaZileMiuHy
3a60proBaHiCTh.

KBasi¢gikaniiiHa po60Ta BUKOHYETHCS HA 3aBepHIaJbHOMY
eTani HaBYaHHA 3400yBava. [lopsa0k MiATOTOBKH Ta 3aXMCTY
KBaTidikaniiHuX pooiT Bu3Hauae [lo/10’keHHs PO eKk3aMeHaLliiHy
KOMicito B YHiBepcuUTeTI, Ke 3aTBepkye BueHa pasa YHiBepcureTy.
36epiraHHsa Ta 3HUIIEHHA KBajaidikaliiHUX pobIT 3AiIMCHIOIOTH
BiZimoBiIHO /10 YMHHUX HOpMaTUBHUX BUMor (https://Inu.edu.ua/
wp-content/uploads/2024/06/Polozhennia-pro-orhanizatsiiu-
osvitnoho-protsesu_Nova-redaktsiia_2024.pdf).

Jlo 3axucTy kBajidikaniiHol po6OTH CTYAEHT AONYCKAETHCS
JivLIe Mic/1s NoAaHHs BiANoBiAHO opopMIIeHO] 3aBeplLIeH0I po6OTH.
Odopmieny kBanidikaniiiny po60oTy NoTpi6HO NoAaTH Ha Kadeapy He
nisHiure, Hi>k 3a 10 AHIB 10 MPHU3HA4YE€HOI JATH 3aXUCTY 3 TUCbMOBUM
3aBJlaHHAM, BiATYKOM HayKOBOT'O KepiBHMKQ, I03UTUBHOIO PELleH3i€l0
Ta 3BiTOM mepeBipKU Ha aKaJleMidyHYy AOOGPOYECHICTH, iKa MOXe
3aificHIOBaTHCA 3 BUKopucTaHHAM cucteM Unicheck, StrikePlagiarism
4H iH. (reg_academic_virtue.pdf). Penien3enTamu kBaidpikaniiHux
pPOGIT MOXKYTh OYTH HAyKOBO-TeIaroriuHi npariBHUKU GaKyJabTETY,
NpalniBHUKHU IHIIMX 3aKJja/iB BUILOI OCBiTH, HAYKOBUX YCTAHOB,
npauegaBui. [lignuc perensenTa Mae 6yTH 3aCBifUeHUH YCTaHOBOIO,
Jle BiH/BOHa npalltoe, OKpiM npaiiBHUKIB 6iosioriyHOro PpakyabTeTy
YHIBEpCUTETY.

44

Etan 4. 3AXUCT POBIT

OcHOBHI noJiokeHHs KBaJidikaniiiHoi po6oTHu 3406yBay
3axumae y ¢dopmi HaykoBoi JOMOBifi 3 BUKOPUCTAHHAM
MyJIbTUMe/iliHO1 pe3eHTalil TpuBaJicTio A0 10 xB Ha 3acigaHHi
Ex3ameHnariiHoi kowmicii. [licasa gomnosiai 3406yBay BignoBifjae Ha
3allMTAaHHA YeHiB KOMICil Ta yYaCHHUKIB 3aCijlaHHS, Ha 3ayBaXKeHHH,
BHCJIOBJIEHI B 06roBopeHHi 4M y peneHsii. HaykoBul KepiBHUK
XapaKTepu3ye ocoby, IKa 3axXUIllae po6oTy, ii cTaBeHHS 10 po60TH
Tow0. Kputepii onjiHloBaHHs kBasidikauiiiHol po60TH BUKIaJEeH] y
TabuLAx 3 i 4.

Tabauys 3
KpuTepii oniHloBaHHA KBasigikaniiiHoI po6oTHn
Buj po6otu KinbKicTb
6aJiiB
BukoHaHHs kBadijikaniliHoi po6oTu (BUBYEHHS 50

JiTepaTypH, BUKOHAaHHS €KCIIepHMEHTIB, [OLYKOBO-
06YHC/II0BAJILHUX POOIT)

HanexHe i B4acHe odopMyeHHS 3riJHO 3 BUMOraMu 15

[y6siuHK 3axucT kBasnidikauiliHoi po6oTu 30

HasBHicTb ny6uikaniit 5
CymapHo 100

OuiHloBaHHSA 3MicTy i IKOCTi KBasidikaliiiHoi po6oTHy (nmepimi
ZBa kpuTepii Ta6.1. 3) - y Tabauwi 4.
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Tabauys 4

Kpurepii onjiHioBaHHA TeKcTy KBadidikaniinHoi po6oTn

Etan 4. 3AXUCT POBIT

3akiHuenHs mab. 4

Buj poGit

baau

BukoHaHHA KBajdidikaniiiHOI po60oTH

Makc. 50

Po6oTa BUKOHaHa 4acTKOBO (BiANOBiJHO 10 TOCTaBJEHUX
3aB/laHb), He MICTUTb yciX HEOOXiJHUX KOMIIOHEHTIB,
dakTUYHUI MaTepias 6iHUIM a60 BiJicyTHIH, po60Ta MiCTUTh
HeHayKOBY TepMiHoJiorito. Bcmyn He MicTUTb iHpopMaliii npo
BaXKJIMBICTb TEMU, MeTa i 3aBJjaHHs cPOopMy/IbOBaHI HEYITKO.
02150 nimepamypu Ta BUKOPUCTAHI JiTepaTypHi Jxepesa
HeJl0CTaTHi, 3acTapisi abo nepeBaXkHO HeHayKoBi. Memodu
He [al0Th 3MOTHM 3p03YyMITH, IK caMe BUKOHaHa po6oTa.
Pe3yibmamu He NpONIOCTPOBaHi, He 06roBopeHi, a aulle
KOHCTaTOBaHIi i nificymMoBaHi. BUCHOBKU MICTATb TBEpXKeHHH
6e3 KoHKpeTHoOI iHdopMaliii, 1110 caMe OTPUMaHO y pe3y/nbTaTi
po60TH. € 03HAaKN BUKOPHCTAHHS FreHepaTUBHOTO LUTYYHOI'0
intenexty (III) y TekcTi Tay CIMCKY BUKOPUCTAHUX JPKEPEJL.

1-20

Po6oTa MicTUTb yci HeobOXiZiHI YaCTUHY, ajie 3MICT JlesIKUX
pO3/1i/1iB HEIOBHUM, HEBIIMOBiIHHUM 260 3HAYHO BiIXUJISIETHCS
BiJl BCTAaHOBJIEHUX BUMOT. Po60Ta Mae 11iikoM pedepaTUBHUN
xapakTep. Bcmyn mictuTh iHpopMalito npo BaXKJUBICTb
TeMH, MeTa i 3aBAaHHs cGOpMyIbOBaHi 3po3yMiJio i oriyHo.
02150 nimepamypu Ta BUKOPUCTAHI JiTepaTypHi Jxepesa
HEMOBHICTIO Bijo6Gpa)kalOTh Cy4YacHUW CTaH y LapuHi
po6oTH. Y Memodax € neBHi HeJlOJIiKY, sIKi He Jal0Th 3MOTHU
BiAITBOPUTHU JefKi i3 NpOTOKOJIiB. Pe3ys1bmamu 4acTKOBO
He NPOIJIIOCTPOBaHi, 6paKkye 06roBopeHHs1 pe3y/abTaTiB y
WIMPIIOMY KOHTEKCTI. ¥ 8ucHo8kax Bif06paXkeHi roJ0BHO
KOHKPEeTHI pe3y/lbTaTH JocaifxeHHsl. HeMae ABHUX 03HaK
BUKOpPHUCTaHHA reHepatuBHoro I y TekcTi Ta y cnucky
BUKOPHUCTAaHUX JKepeJl.

21-40

Po6oTa MicTUTB BaroMi pe3y/ibTaTH BJACHUX JOCTiKEHDb Ta
iXHE 06roBOpPEHHS, yCi YaCTUHU POOOTH MAIOTh BiJIOBIAHUM
o6cAr i 3MicT. Yci pe3ysbTaTH BUKJIaJeHi JIOTIYHO, TOBHO
i mepekonsuBo. MoxyTb 6yTH ApPiGHI NOMHUJIKH YU
Cynepe4HocCTi B omuci MeToAiB, pe3y/abTaTiB, iIXHbOMY
TJIyMadeHHi 4H iocTpyBaHHi. Bcmyn micTuth iHbopMarito
PO BAXJIUBICTh TeMH, MeTa i 3aBAaHHsA copMybOBaHi
3po3ymino i soriuHo. 024150 nimepamypu Ta BUKOPUCTaHI
JiTepaTypHi mKepesia BifoOpakarOTh Cy4YacHUU CTaH y
napusi po6oTu. lluTyBaHHS y po60Ti BUKOHAHE BUYEPITHO
M KOpeKTHO. Y memodax (i nuTOBaHUX [pKepeJsiax) € BCs
inpopmarnisa g BiATBOpEeHHA AOCHiKeHHs. Pesyaibmamu
BUYEPITHO MPOiNIOCTPOBAHI, € 06TOBOPEHHS PEe3Y/bTATIiB Y
IIUPIIOMY KOHTEKCTI. Y 8ucHogKkax Bijo6pakeHi KOHKpeTHi
pe3yabTaTu AocaifxeHHs. HeMae 03HaKk BUKOpPUCTAHHA
redepatuBHoro Il y TekcTi Ta y cnMcKy BUKOPUCTAaHUX
JKepeJL.

41-50

OdopmieHHA KBaTidikaniiHOI po6GOTH B APYKOBAHOMY
BUIIAAL

Makc. 15

Po6oTa He opopMiIeHa HaIeXKHO, 260 K Pi3HI YaCTUHU pO6OTH
odopmJieHi B pizHoMy cTuii. Orisag iTepaTypu MiCTUTh
JIMIIIe UIF0CTpallii 3 JIiTepaTypHUX AKepes, 6e3 BiIMoBigHOTO
nocusaHHsA. [loBHa BiACYyTHicTh intocTpaniil B orasaai i
pe3yJbTaTax, abo X HasBHICTb JIMIIE iJIF0CTpalii HU3bKOi
sgKocTi (Hamp., Majia po3/iJibHa 31aTHiCTb poTorpadii Tomio).
LrocTpanii MicTAThE IHIIOMOBHI NTO03Ha4YeHH4. [nrocTpanii
B pe3yJbTaTax 3 JiTepaTypHUX KepeJs. liawocrtpanil B
pe3y/abTaTax He MiCTATb AONOMIDKHHUX eJIEMEHTIB i JIereH iy,
6e3 AKUX iXHE pO3yMiHHSA yCKJaZjHeHe ab0 HEMOXKJIUBE.
YacTuHM ofHi€l rocTpanil po3TalloBaHi Ha pi3HUX apKylIax.

0-10

46

Po6oTra odopmyieHa HajsiexXHO ¥ ofHOpigHO. Orasafg
JliTepaTypy MiCTUTBb LIrOCTpaLii, BAKOHaHI aBTOPOM, MOXYTh
O6yTH imocTpanii 3 siTepaTypHUX pKepes, 3 BilOBiAHUM
nocuIaHHsAM. Pe3ysnbratu po60TH 06pe mpoinocTpoBaHi. Yci
UTIOCTpanil BUKOHaHI AKICHO, € BiATIOBiAHI IOMTOMIXKHI eJIeMeHTH
iJ1ereH/ia, sika Ja€ 3MOr'y IOBHICTIO 3p03yMITH 3MICT iirocTpanii.

10-15

47




METOZWYHI BKA3IBKHU

3araspHy OLiHKYy BHKOHAaHHS Ta 3aXHUCTy 306yBadeM
kBaJsidpikaniiHoi (MaricTepcbkoi) po60TH BUCTABJSIOTh YJEHU
Ex3ameHalifiHoi koMmicii micjisi 06roBopeHHs.

Y BUMaaKax, KoJIM 3axUCT KBaTipiKamiiiHOI po60TH BUSHAYAETHCS
He3aJl0BiibHUM, EK3aMeHalliliHa KoMicigd nmpuiiMae pileHHs Mpo
NOBTOPHHUM 3aXUCT POOGOTH 3 JOOMPAI[IOBAHHAM ab60 HaNHWCaHHSA
po6OTH Ha HOBY TeMy, BU3Ha4YeHY Kade/poto.
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AOAATKH

Jlodamok 1

”

IIpukaad opopmaeHHs “3aedanHsa Ha keaaigpikayitiHy po6omy

JIbBIBCbKWH HALIIOHAJIbHUI YHIBEPCUTET IMEHI IBAHA ®PAHKA
Biosioriunuii pakyabteT
Kadeapa 2eHemMuKu ma 6iomexHo02ii
OcBiTHbO-KBasnidikaliliHUH piBeHb___Mazicmp
(undp i Ha3Ba)

CnenianbHicTh (21 biomexHos02ii ma 6ioiHceHepis,

(udp i Ha3Ba)

3ATBEPAXYIO
3aBiayBau kadeapu

« ”

202 poky

3ABJAHHA
HA KBAJII®IKALIHHY POBOTY CTYAEHTY

['puHiB IBaHHi CTenaHiBHI
(npisBulLe, iM’'s, M0 6aTHKOBI)

1. Tema po6oTH Mymaumu Streptomyces canus 3 HaONPOJYKUI€ AaKKa3U
KepiBHUK po6oTHy_LipHuii Bacuab /IMUTPOBUY, KaH/. 6i0J1. HAYK, JIOIEHT

(npisBulLe, iM's, 10 6aTHKOBI, HAYKOBUM CTyIiHb, BUeHE 3BAHHS)

3atBepmxeHi BueHorw pagorw dakyawsrety Big ‘" 202_poky Ne__
2. CTpOK NolaHHA CTYAeHTOM po60TH mpagenb 202 p.

3. Buxigui pmaHi mo pobGoTudicepesa saimepamypu i ompumani
eKkcnepumMeHma/bHi daHi
4. 3MicT po3paxyHKOBO-NOSICHIOBAJbHOI 3alIMCKU (MepeJsiik MUTaHb, sKi
MOTPiGHO PO3POOUTH)
5. [lepenik rpadiuHoro maTtepiany (3 TOUHUM 3a3HAYEHHSM OOOB’SI3KOBUX
KpecJieHb)

X ma6auys,Y pucyHkis,
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JIOJIATKH

3akiHueHHs1 dodamka 1

6. KoHcyibTaHTH po3/iiiB po6oTH

[IpisBulLe, iHiLiaau Ta [lignuc, gaTta
Pospgin nocajia 3aBJlaHHSA | 3aBJaHHA
KOHCYJIbTaHTa BU/JIaB NpUNHAB
024150 nimepamypu
ExcnepumenmanvHa
YacmuHa
Mamepianau i
Memodu
7. laTa BuJavi 3aBlaHHA gepecenb 202 p.
KAJIEHIAPHUI IIJIAH
Ne | HasBa eramniB JUIJIOMHOI CTpOK BUKOHAHHA eTalliB .
3/n | (kBanidikauniiiHoi) po6oTu pob6oTu fpumiria
1 |OnpayrosaHHs Haykosoi Bepecenb —2pydenb 202_ | BUKOHAHO
Jimepamypu 3a memor - ciueHb-6epeseHb 202_
po6omu
2 | 0804100iHHA MeMOJUKOH BepeceHb - epydenb 202_ | BuKOHaHO
docaidoceHb
3 |IlposedeHnHs ekcnepumernmis | X Koemenwv 202_ - BUKOHAHO
6epeseHb 202_
4 | Onpayrearus pesyabmamis | CiveHb — 6epeseHsb 202 BUKOHAHO
5 |Ogopmaenus pobomu bepesenb — kgimenb 202 | BUKOHAHO
CryaeHT
(migmuc) (mpi3Bue Ta iHiniamm)
KepiBHMK po6oTH
(mignuc) (npi3Buie Ta iHiniaan)
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Jlodamok 2

IIpukaadu oghopmaeHHss mumyabHUX CMOPIHOK

JIbBiBCbKUM HallioHaNbHUH YHiBepcuTeT iMeHi IBaHa @paHka
Biosioriunuii pakynbreT
Kadeapa reHeTuku Ta 6ioTexHoJioril

KYPCOBA POBOTA

Ha TeMY:

3p06yBauku | Kypcy Apyroro (MaricTepcbKoro)
PiBHA BUILOI OCBITH

cnenianbHocTi G21 BioTexHosorii Ta 6ioiHxkeHepis
OIIM “MonekynspHi 6ioTexHoJ10Tii Ta GioiHKeHepis”
JAIIB Bacunvuu MuxaisiiBHU

KepiBHUK: K. 6. H., o1l TOMKO M. O.

HanionasbHa mkaJa
KinpKicTb 6aiB: Oninka: ECTS

YjieHu KoMicil:

JIbBiB - 202_
52

JIOJIATKH

3akiHyeHHs dodamka 2
JIbBiBCbKUM HallioHa/IbHUH YHiBepcuTeT iMeHi IBaHa ®paHka
Biosioriunuii pakyabreT
Kadenpa reHeTuku Ta 6ioTexHooril

KBAJII®IKALIMHA POBOTA

Ha TeMy:

3no06yBauku Il kypcy apyroro (MaricTepcbKoro)
piBHA BUILOI OCBITU

cnenianbHoCTi G21 BioTexHouioTii Ta 6ioiHXeHepis
OIII “MonekynsipHi 6ioTexHos0Tii Ta GioiHKeHepisa”
KPELIYJIU PomaHa [BaHOBHYa

KepiBHUK: K. 6. H., I0LI.
MHUIIb O. C.

PenenseHT: gou. kadeapu Mikpobiosorii,
K. 0. H. KAMAIIIKA C. T.

JIbBiB - 202_
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Jlodamok 3

IIpukaad ogpopmaeHusa 3micmy keaqigpikayitiHoi po6omu
3MICT

104 4 U PN
1. OIAZA JITEPATYPU
1.1. ExobioTexHosorisl IK HOBA GOPMa GI0TEXHOOTII ..uvvvuveresrersnenes 7
1.2. OCHOBHI BUJH €KOOGIOTEXHOOTIH .oovveererererrecrsrsesssssssssssssssssassssssnens 9
1.2.1. leTOKCUKALfl IUKIATUBUX PEUOBUH ..covvreerrenrseessenssessesases 10
1.2.2. CEHCHHT 320PYIHEHD .uuveerrreeeseesssssmesmssssssssssssssssesssssssssssssssans 10
1.2.3. BiopeMezianisi Ta G10AETPAALIT  ceovveueerreeerrersseeseersserssenenns 12
1.2.4. BIOGHEPTETHKA ovrreerersereserssessssssesssssssssssssssssssssssssssssssssessessnes 17

1.3. biosioriuHi cucteMu AeTekuil pigkicHo3eMeJbHUX MeTasliB 21
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JOJATKHU
Jlodamoxk 4

3pa3zku ohopmaeHHA inlocmpamueHoz0 mamepiaay

- ssDNA - dsDNA

~40 reHis - 1 reH— traB, clt/clc-nokyc
Puc. 1.1. CxemMa-nopiBHSAHHS KOH'IOTaTUBHOI'0 epeHeCeHHs reHiB Mix
wrtaMmaMu Escherichia (niBopydy, giosieToBuit), i Mixk itamamu Streptomyces
(npaBopyy, yepBoHuUii). ssDNA - onnonutkoBa JJHK; dsDNA - fBoHuTKOBa
JHK. In1ui no3HayeHHs], JUB. OCHOBHUM TEKCT. PUCYHOK B35 TO 3 MaricTepCchKoi
po6otu Barpiituyk K., 2023

0.87 — TraB_pSG5
0.93 L— TraB_pSVHI

TraB_SCP2

5 TraB_pSAM2

TraB_plJ101
TraB1_SLP1

L TraB_pSG2

0.91 1 — TraB_pJV1
Vu_BEr— TraB_pSLS
TraB_pSN22

0.8

Puc. 3.1. ML-znepeBo 6iakiB TraB. ®ioseToBUM KoJBOpOM BUiNEHI
Oi/IKH, TPETUHHY CTPYKTYPY SIKUX AaJi MoJenroBaiu. YepBoHi 4yncia Ha
HoJlaX — iHAeKcH HaJilHoCTi AepeBa aLRT. Macumtab fepeBa, KiabKicTb
aMiHOKHMCJIOTHUX 3aMillleHb Y epepaxyHKy Ha OJJUH CallT
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IIpodosceHHs dodamka 4

A
A \{“b%?\ %‘)&!@ \[\%%@ ng;c’ B “‘%%Q‘ 6?&!\ q\%%?’ ?E_))bce

Puc. 3.2. ®ortorpadil pe3ysnbTaTiB BUSHaUeHHS aHTHOIOTHYHOI aKTUBHOCTI
wrramiB Streptomyces albidoflavus MeTo,0M arapoBHX 6J10KiB, 3 BUKOPHUCTAHHSIM
ZBox TecT-Ky/1bTyp - Bacillus cereus ATCC19637 (A) Ta Debaryomyces hansenii
Vkm-9Y (B). YMoBHi no3HayeHHs:: SAM2 - BuxigHui mram Streptomyces
albidoflavus, mo MicTUTh Aenenito nceBpo-attB calTy akTrHodara (C31;
K88R - moxigHuit SAM2, 1110 MiCTUTb MicceHC-MyTallilo B reHi rpsL, sika Ha
piBHi 6inika S12 Befe o 3amitenHs Lys88Arg; K88E i R94G - anasoriyno 10
K88R, BizMiHHicTh y THMNI MicceHc-MyTauil B rpsL; R5 i SDA - f1Ba pisHi noxxuBHi
cepefiOBUILA, 3 IKMX BUpi3ain araposi 6s10ku micst 120 rof KyJIbTHBYBaHHS

T d tiio
16
14
12
10 - T

Mpoaykuia Act, mM/r cyxoi...

oN & o
TR

Puc. 3.3. PiBHi npoaykuii aktuHopouny (Act) y pifkomy cepemosuini YMPG
(120 ron) BupoutyBaHHA wTaMaMu Streptomyces coelicolor: WT - BuxigHui
mram (M145); ASCO4164 ta ASCO5854 - neseniiiHi MyTaHTH 3a TeHaMH
S§C04164 ta SC05854, BinnoBigHo. [ls1aHKa MoxXuU6OK: * ZBa CTaHAAPTHI
BiaxueHHs (2SD)
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IIpodosicenns dodamka 4
S. canus
— S T O e O ——
S. griseoruber CI
— > O O OO <
S. xylophagus

———HTOT OO O >~

S. phaeochromogenes

g e, B, B B, B, N S B

S. cellulosae

—H OO < —

S. gottesmaniae

—{ > OO <—

S. hokutonensis

— T O O O O >—

§. lincolnensis

— D oo -

S. acidiscabies

—HE OO DS O >——

Jlerenna:
. BYITIEBOZI-3B ’s13yBaibHa yacTuHa ABC TpaHcnoprepa
D 610K, 10 3B’SI3y€ MO3AKIITHHHI PO3UHHEH] CIIONYKH
D TparcnoptHi ABC mepmeasu BymieBonis
[O] ecrepasu
@ rtpauckpumuiiini perymstopu pomuas ROK
B nipanosookcuaasu
[ syxneosumni neaminazu
[l isomepasn/enimepasu Byrneson-docdarin
. Jierpajaiis iHO3UTOIY, i30H030 Aeriaparasu

[ rinorernuni 6inku Ta Ginku pisHuX (yHKIiH

Puc. 3.4. CuHTeHisA pox-BMiCHUX [JiJISTHOK T€HOMIB CTpPeNTOMileTiB 3
rpynu Nel. CipuM T/ioM BUJiJIeHUH reH pox. KoabopoBui Koj reHis, AUB.
rpadivyHy JiereHly BHU3y pucyHka. HoMepu ocTyny A0 HYK/JIEOTHIHUX
MOCAiJ0BHOCTEN BUKOPUCTAHUX reHiB € y JlogaTky 1
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IIpodosicenns dodamka 4 IIpodosicenHs dodamka 4

Score:1657 bits(897), Expect:0.0,
Identities:961/989(97%), Gaps:15/989(1%), Strand: Plus/Plus

Query 4 AGCT-CACTTGACCCACACCCCCCGCACCGACGTCCTCATCGTGGGCAGCGGCATCATGG 62

CCLE LEEEEEEEE LR L e e e et e rn
Shict 29  AGCTCCACTTGACCCACACCCCCCGCACCGACGTCCTCATCGTGGGCAGCGGCATCATGG 88

b2
pHbIdA*

b2
pHET*

Query 63 GATCCCTCGTGGCCCGCCTCCTGCGCCGGAGCGATCCGGCGCTGCACATCACCATGGCCG 122

CLEELEEELEEE e e e e e e e e e ey r
Shict 89  GATCCCTCGTGGCCCGCCTCCTGCGCCGGAGCGATCCGGCGCTGCACATCACCATGGCCG 148

Query 123  ACGGCGGCAGCCCGATCGGCGGTGTGCCCGGGCGGCATCTGCACGACCTCGACGACCCCG 182

CCELELLEELEEE e e e e e e ey
Shict 149  ACGGCGGCAGCCCGATCGGCGGTGTGCCCGGGCGGCATCTGCACGACCTCGACGACCCCG 208

Query 183  ACCTGTGGTCCCGCTACAACGAGAAGGTCGCCACCGGCATCCAGGGCATGTACACAGGAG 242

CCLLELEEEEEEE e e e e et ety
Shict 209  ACCTGTGGTCCCGCTACAACGAGAAGGTCGCCACCGGCATCCAGGGCATGTACACAGGAG 268

Query 243  CCGAGGTGGTCCGTGACGTCGCGGGCAGCCTCCCCGACCTCACCCCCGGCATGTTCCACG 302
CCLECEREECEETEEEE e e e e e e e e et e
Shjct 269  CCGAGGTGGTCCGTGACGTCGCGGGCAGCCTCCCCGACCTCACCCCCGGCATGTTCCACG 328
Puc. 3.5. ®ororpadii razonis wramis Saccharopolyspora erythraea, mo Puc. 3.6. Peayssrat BLASTN-omocepeIKOBaHOI0 ONMTAPHOT0 BUPiBHIOBAHHS
3pocTanu Ha BiBcsiHOMy arapi OM mpotarom 168 roa: WT pHET+ - mrram OTPUMaHOI Mic/Is CeKBEHYBaHHS MOCTILOBHOCTI reHa pox (Query) mpotu
auxoro tumy NRRL2338, mo mictute Bektop pHET; b2 - noxignui JeTIOHOBAHOI MOCJIZOBHOCTI reHa pox (Sbjct)

NRRL2338 i3 3amimennam reHa imoBipHoi neinua-TPHK SACE_8016 na
reHHY KaceTy CTilKocTi o anpaminuny oriT-aac(3)1V (3 mnasmigu pl]774);
b2 pHET+ - wrtam b2, mo mictute BekTop pHET; b2 pHbldA+ - miTam b2,
o MictuTb pHET 3 renom SACE_8016 niii KOHTPOJIEM BJIaCHOr0 IPOMOTOpA.
JlYB. TaKO>X OCHOBHUU TEKCT

58 59



METOZWYHI BKA3IBKHU

IIpodosceHHs dodamka 4

~ 1,6 T.LH,
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Puc. 3.7. KonctpytoBanHsa mia3Mmigu pKCpoxA2. A - esnektpodoperpama
[IJIP-npoAyKTy, oTpuMaHoro niciasa ammiaidikauii. 1, 2, 3 - [IJIP-npoaykT,
po3MipoM 6Jsiu3bKO 1,6 T.I.H. (I0O3HAaYeHO YepBOHOIO CTpijakomw); 4 -
Mosiekynsipuuii Mapkep GeneRuler 1 kb (Thermo Scientific™); b - pizuuna
KapTa pemjikaTuBHoro BekTopa pKCII39, mo MicTUTh reH cTilikocTi
Jo anpaminuuy - aac(3)IV, pensikon pSG5 (ori®®) Ta reu lacZa, mo
BUKOPHCTOBYIOTb [1JIsI XPOMOTEeHHOI cesieK1ii K1oHiB; B - enekTpodoperpama
nnasMmigHoi JJHK micasa o6bpo6ku eHAoOHYyKJea3aMu pecTpukuii. 1 -
Mosiekynsipuuii Mapkep 1 kb GeneRuler (Thermo Scientific™); 2 - HaTuBHa
1asMiza; 3 - 6 — 3pa3ku miaasmigHoi JIHK, 06po6iieHi eHjoHyK/Iea3aMu
pectpukuii Xbal Ta EcoRI; 7 - HeraTuBHU# KOHTpOJb, BekTOop pKCII39,
06po6senuit Xbal Ta EcoRI. PekoMbGiHaHTHHUMM € yci YOTUPU KJI0HH (3-6),
¢dparMeHT No3HaYeHUH 4epBOHOIO cTPinKo; I - CxeMaTU4He 300pakeHHS
nasMigy pKCpoxA2

60

JIOJIATKH

IIpodosicenHs dodamka 4

A
ST2
ST
ACGAAAACGATCCACCGCCTTCTCATITGGCCCTTGCTGTGGCCTGCTC [53 nt] GTG pdxS
b a
B

BEN | [ |

uuLJu ooy

WBH"’ - e o o o o o o o o o el

ST ST2a ST2b ST2a+b

Puc. 3.8. Pe3ysnbTaTu KapTyBaHHs CalTiB 3B’si3yBaHHA 6inka PdxR y
NpOMOTOpi reHa pdxS MeTOJIOM 3CYyBY eJeKTPopOopeTUUHOI PYXJUBOCTI
JAHK y resi (EMSA). HykJieoTuHa noc/aifoBHicTh npoMoTopa (A) MicTUTB
koHcepBaTUBHUHM MOTUB ST, dparmeHT sikoro, ST2 (mo3HaueHUH KUPHUM
wpudToM) TecTyBanu y cepil ekcnepumeHTiB EMSA. ST2 MicTuTh 4-HT
HeJJ0CKOHaJli IOBTOPH, MijKpecseHi Ta no3HavyeHi sk a i b. CTapT-KoA0H
pdxS nokasaHuil Ha 3eseHoMy Tai. PesynbTaTu EMSA 3i 3B’13yBaHHA
pekoM6iHaHTHUM 6inkoM rPdxR finsHok ST2, ST i MyToBaHUX (3aMilleHHS
Ha AAAAAA) Bepciit ST2 (B). [losnaueHnHs1 3Hu3y poTorpadiii renis: ST2a,
MyTOBaHUU NOBTOD a AinssHku ST2; ST2b, myToBaHuit noBTOp b AiNAHKU
ST2; ST2a+b - myToBaHi noBTopu a i b y ainaunui ST2. [lepiia gopixkka Ha
KOoxxkHOMY reii — BiibHa JJHK, cipi TpMKYyTHHKM [M03HA4alOTh 3pOCTa04i
kisibkocTi rPdxR (0.1, 0.25, 0.5 Ta 1.0 uM)
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IIpodosceHHs dodamka 4

Puc. 3.9. MikpodoTorpadii rasonis wt MiB Streptomyces albidoflavus
K88E, K88R, R94G (cepenoBuie SFM, 144 rox) MeToi0M CKaHYBaJbHOI
esieKTpoHHOI Mikpockonii (SEM). ['a30HY, 3 AKUX BiAOGUpaau 3pasku AJs
SEM, nokasaHi B H>kHbOMY nipaBoMy KyTi. [llTam SAM2 He Bifipi3HABCA Bij,
R94G Ha 306paxeHHax SEM. 36inbiieHHs y 9947 pasiB, naHka Macutaby
- 10 MKM
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IIpodosicenns dodamka 4
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Puc. 3.10. PiBHi HakonnyeHHsI BTOpUHHOI0 MeceHxepa c-di-GMP mrraMmamMu
S. albidoflavus, mwo BupomyBaau y pigkomy cepegoBuini TSB. YMoBHi
no3HayeHHs: SAM2 - BUxifiHuii mtam 3 ieselfieto ncepo-attB akTunodara
C31; K88R - noxiznuit SAM2, 1110 MiCTUTb MicCeHC-MyTallilo B Ir'eHi rpsL, ika
Ha piBHi 6is1ka S12 Besie 1o 3amineHHs Lys88Arg; KB8E i R94G - aHasoriuHo
Jto K88R, BigMiHHicTh MicceHc-myTaliii. [l1aHKa MOXUGOK: + 1BA CTaHJAPTHI
BiaxuaeHHs (2SD)
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= sAM2
[ K8BE
[ K88R
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Yac kynbTuByBaHHS, Aib

Puc. 3.11. PiBHi HakonuvyeHHs Giomacu wrtamamu S. albidoflavus, 1o
BUpOILLYBaJIX y piikoMy cepenoBuuii TSB. YMoBHi no3nayenHnsa: SAM2 -
BUXIIHMM 1ITaM, 110 MiCTUTH JeJielilo IceBIo-attB cailTy akTuHodara
@C31; K88R - moxiguui SAM2, 10 MiCTUTb MicCeHC-MyTallilo B reHi rpsL,
siKa Ha piBHi 6isika BeJe mo 3amimenHs Lys88Arg; K88E - ananoriyHo
1o K88R, BiagMinHicTh y Tuni mMicceHc-myTanii B rpsL. [lnanka noxub6ox:
+ ABa cTaHJapTHIi BiaxuneHHs (2SD), *p < 0.05, **p < 0.01. 3HaueHHs
iHAUBiAYaJbHUX BUMIpIOBaHb IO3HA4Ye€HiI AK TOYKHM HACUYEHOrO
3abapByieHHs; boxplot-rpadik Bigobpaxkae cepeHe 3HaYeHHS, a HOro
BEPXHS | HIDKHA MexXi — MiXKKBapTU/ibHUN npoMixok (Q3-Q1)
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Puc. 3.12. Haknazeni tpeticepHi xpomatorpamu (TIC-ESI(+)) eTnnaneraTHux
eKCTpakTiB 3 pepMeHTanifiHoro R5, B skoMy 120 ros BUpOILyBaIH ITAMU
Streptomyces albidoflavus Del14H (uepBoHa kpuBa) Ta Del14H-1404-1 (cuns
KpuBa). YOpHUMU pHCKaMU [T03HA4YeHi HOBi Mac-IiKH, 1110 3’ABJASIOTHCA B
exctpakti Del14H-1404-1 nopiBHsiHO Dell4H, Ko/nbopoBi KpyKaJbIis
MMO3HA4YaKTh IIi Mac-MiKH, 10 HaJeXKaTh A0 BiJOMUX KJACiB NIPUPOSHUX
cnosyk (XiMiuyHi GOpMy/sM TUNOBUX NPEJCTAaBHUKIB IUX KJIACiB pEYOBHH
HaBe/leHi npaBopydY Bif xpomaTrorpamMu). 3HAKOM MUTAHHS O3HAYEHUH
Mac-IiK, AJig AKOro Hapasi HeMa€ ONMCAHUX CTPYKTYPHUX BiANIOBIAHUKIB
y 6a3ax Mac-CneKTpaJbHUX AaHUX. Bick abcuuc, yac BUXOJy CIOJIYK 3
xpoMaTorpadivyHoi KOJIOHKH, XB; BiCh OpAMHAT — iHTEHCUBHICTb Mac-IiKYy,
yM. on. /luB. MaTepiasiu i MeToAu 1OZ0 YCiX mMoApPoOUIb pepMeHTaIii,
OTPHMMAaHHS €KCTPAKTIB Ta iXHbOTO Mac-xpoMaTorpadivHoro aHasizy
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AP1T

BunoaneHHa Mapkepa
(PUWLINt31)

=549 MIHNH. 4 g31nn

APE17

MiiManbHui
arap, 120 ron

Puc. 3.13. BeamapkepHa jesenisa (HokayT) reHa XNR 4829 (prid) y
xpomocoMi S. albidoflavus SAM2. CxeMa 3aMillieHHsI reHa priA Ha reH CTiHKOCTi
Jo rirpoMinuny (wrtam AP17) i fanbuia esiMminanis mapkepa, mram APE17
(A). AiarnoctuyHa IIJIP niaTBepAKye o4yikyBaHy nepebyLoBYy y TeHOMI
mwtamy APE17 (B), BiaznoBigHO 10 cxemu y yacTuHi A. KommieMeHTalis
wrtamy APE17 reHoM priA (mnasmiza pILA) BijHOBJIIOE Hioro 34aTHICTD
pocTH Ha MiHiManbHOMY cepefoBulli (B). YMoBHI no3HayeHHs - Hy'i Am®

- deHOTUNH TirpOMillMH-CTIMKOCTI Ta anpaMiliMH-Yy TAUBOCTI
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MeToAuYHI BKa3iBKH 1110/10 BUKOHAHHA K opopMJieHHs KypcoBoi Ta
M52 kBasidikauiiHoi po6iT Ass 3A00yBadiB Apyroro (MaricTepcbKoro) piBHs
BUI01 OCBiTH criellianibHOCTI G21 BioTexHoJ1orii Ta 6ioiHXKeHepis 0CBITHBO-
npodeciiiHoi nporpamu “MosiekysipHi 6ioTexHostorii Ta 6ioiHxkeHepis” /
B. Ocram, H. T'ony6, B. ®enopenko Ta iH. - EnextpoH. Bua. - JIbBiB
JIHY im. IBana ®panka, 2026. - 68 c.

MeToAuYHI BKa3iBKU po3po6JieHO BifMOBiJHO A0 BUMOI OCBiTHBO-
nmpodeciiiHoi nporpamu “MoJiekyssipHi 6ioTexHoJIorii Ta 6i0iHXKeHepis” ApyTroro
(maricTepcbkoro) piBHs BULoi ocBiTH crieniaibHOCTi G21 “BioTexHosoril Ta
6ioinkeHepis”. BuiaHHA MiCTUTh peKoMeH/alil 1110/10 opraHisallii, BAKOHaHHS,
opopMIIeHHS Ta 3aXUCTY KypcoBoi i kBasidikariiiHoi pobiT 3106yBaviB BUIIO1
ocBiTH. BHCBIT/ZIEHO OCHOBHI eTanu NiATOTOBKM HAayKOBOTO JOCJi[KEeHHS,
BUMOTH 10 CTPYKTYpPHU po60TH, GOpMY/IOBaHHSA ii OCHOBHUX €JIEMEHTIB,
opopMIIeHHS pe3yJ/IbTaTiB AOCTiPKeHb, TAOJINLb, PUCYHKIB, 6i61iorpadivHnx
MOCUJIaHb | CIIUCKY BUKOPUCTAHUX Jxepe. [lofaHo pekoMeHAaLii 11010
CTAaTUCTUYHOI 06pO6KU pe3y/IbTaTiB, BUKOPUCTaHHSA iHGopMaLiiHUX pecypciB.
BuksazieHi NpUHIMIK OLiHIOBAaHHSA KypcoBoi Ta KBaJidikaniiiHol po6iT.
BuaHHA MiCTUTB NpUKJIaLU 0POPMJIEHHS CTPYKTYPHHUX €JIEMEHTIB KypCOBUX
i kBasipikaniiHuX po6iT Ta HeOOXiHI JOAATKH.

Jis cTymeHTiB Apyroro (MaricTepcbKoro) piBHsI BUIOT OCBITH.
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