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BCTYII

Hapuanpna nuciumuiina «CTpyKTypHa 0ioiH(opMaTHKa) € CKIa0BOK OCBITHBO-
HAyKOBOi MporpamMu MiArOTOBKM 37400yBayiB BUIIOI OCBITU CTYIEHS AOKTOpP (inocodii
eanysi 3uano E IlpupogHudl Hayku, MaTeMaTHka Ta CTaTUCTHKA 3a cneyianbhicmio El
Biosnoris Ta 6ioximist

Jlana nucUMIUTIHA € AUCIUIUIIHOIO 3a BHOOpPOM acrmipaHTa 3a cneyianvricmio E1
Biomoris Ta 6ioximis.

Buknanaerscs y 3 cemectpi 1l poky HaBuanHs acmipanTypu B o6cs3i — 120 ron. (4
kpeoumu ECTS) 3okpema: zekyii — 20 200, npakmuuni po6omu — 20 200, camocmiiina
pobooma — 80 200. Y xypci nepeadaueHo 3 3micmosux Mooyi. 3aBeplIy€eTbCsl AUCIUTUTIHA
3aJIIKOM.

Merta i 3aBJaHHA HABYAJIbHOI AMCUMILTIHU «CTpyKTYypHa OloiHpopMmaTuKa» —
o3HalloMHUTH 3700yBayiB BULIOI OCBITH CTyIEHs TOKTOp (piocodii ramysi E Ipupoannyi
HayKd, MaTeMaThKa Ta CTaTHCTHKa 3a crnemianpHicTio El bionoris Ta Oioximis. Ha
cydacHOMY Mpo¢eciifHOMY piBHI 3 CY4aCHOIK €KOCHCTEMOIO CTel[iai3oBaHuX 0a3 JaHuX,
web-pecypcamu, MeToamMu Ta MporpaMHUME 3aco0amu 0i0iH(GOPMATHKH Ta CTPYKTYPHOT
6100111, @ TakoX 3 ii QyHIaMEHTANbHUMH Ta MPUKIATHUMH acleKTaMu y 3B’A3KYy 13
JOCIIDKEHHSIMH Y Taidy3l LUTOJOrii, KIITHHHOI O10J0Trii, TriCTOJOrii, MOJIEKYJISpPHOI
FeHETHKH, 010TEXHOJIOT1], TOIIIO.

3ae0anHa OUCUUNJIIHU .

1) chopmyBaTu y 3100yBadiB BHINOi OCBITH CTYMEHs TOKTOP (iocodii ysBIeHHS
CTOCOBHO 3aJ1a4, METO/IIB, IHCTPYMEHTIB 1 IPOTOKOJIIB CTPYKTYPHOI O101HGOPMATHKH, 1110
Hapsay 3 MeToJamMu JabopaTOpPHOTO JOCHI/DKCHHS BHKOPUCTOBYIOTHCS NI dac
JOCITIKEHHS CTPYKTYPHO-(YHKIIIOHAILHUX aCMEeKTIB MOJIEKYJISIPHUX MPOIECIB KIITUHH,

2) o3HalOMUTH 3J00yBayiB BHINOI OCBITH CTyHeHs JOKTop ¢iutocodii 3
ICHYIOUMMH CTIeIiaizoBaHuMH web-pecypcaMu, 0a3amMu MOJICKYJISPHUX, TEHOMHUX 1
NPOTCOMHUX JaHWX, Ta HamaTH 0a30Bi HABUKHU TIIONIYKY, NCTIOHYBaHHS 1 aHAII3y
CTPYKTYPHO-0i0JIOTIUHOI  iHOpMaIii i3 BUKOPUCTAHHSIM CYYacCHHX CTPYKTYpHO-
OioindopmaTHuHUX MeTOAIB IN Silico;

3) chopmyBaTu y 3100yBadiB BHINOI OCBITH CTYMEHS TOKTOpP (iocodii ysBIeHHS
PO EKCIIEpUMEHTANIbHI, Ol0JIOTIYHI, XIMIYHI, MaTeMaTW4yHI Ta Oil0]i3HMUHI OCHOBH
KJIFOUOBHMX METOJIIB 1 alTOPUTMIB 0101HGOPMATHKH Ta CTPYKTYPHOI 610J10Tii;

4) chopmyBatu y 3100yBadiB ysSIBJICHHS PO OCHOBHI MeTOIU O101HGOPMATHKU Ta
CTPYKTYpHOI 010JI0Ti1 SK HUJIBHOI CHCTEMH: BIJ TICPBHHHHUX PE3yJIbTaTIB CEKBCHYBAHHS
HYKJICOTHTHMX TIIOCJIIJOBHOCTCH JIO MOJICTIOBAaHHS MOJICKYJIIPHUX CTPYKTYp, IX
JTUHAMIKH 1 aHaJIi3y PI3HOMaHITHUX MIKMOJICKYJISIPHUX B3a€MOTIM.

1.1. B pesynbTari BABYCHHS HABYAIHHOI AUCHIHUILIIHYU Y 3100yBayiB MalOTh OyTH
chopMoBaHi:

Inmezpanvna komnemenmuicms (IK): 3paTHICTH PO3B’SI3yBaTH  KOMIUIEKCHI
npoOiiemu B ramy3i 0ioyiorii y mpolieci MpOBEACHHS TOCIITHUIILKO-1HHOBAIIHHOT
TiSUTBHOCTI, 110 niepeadavae rmuboKe NepeoCMUCICHHS HasBHUX Ta CTBOPEHHSI HOBUX
LUTICHUX 3HAaHb Ta MPOQeciiiHO MPaKTUKU, OBOJOAIHHS METOOJIOTI€I0 HAYKOBOI Ta
HAyKOBO-TIEJJATOT1YHOI  MIsIIBHOCTI,  TMPOBEJCHHS  CaMOCTIMHOTO  HAyKOBOTO
JNOCTIPKeHHSI, pPe3yJbTaTh SKOTO MAalTh HAyKOBY HOBHU3HY, TEOPETHYHE Ta
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MpaKTUYHE 3HAYEHHA 1 IHTETPYIOTbCS Y CBITOBMM HAyKOBHH MpOCTIp 4epes
myOmiKarii.

3azanvni komnemenmuocmi (3K):

3K01. 3Hatu Ta pO3YMITH MNpeaMETHY o0JacTb Ta pO3yMITH MpodeciiiHy
ISUIBHICTB.

3K02. byt 31aTHUM NPAIIOBATH B MI>KHAPOJHOMY KOHTEKCTI.

3K03. byt 31aTHUM pO3pOOJIATH Ta YNPABISATH IPOEKTAMHU.

3K04. byt 31aTHUM MOTHMBYBATH JIFOJICH Ta PyXaTHUCS BOEPE.

3K0S. byt 31aTHUM OLIIHIOBAaTH Ta 3a0€3MeYyBaTH SKICTb BUKOHYBAHUX POOIT.
3K06. byTtu 31aTHUM TIpaIoBaTd aBBTOHOMHO Ta B KOMaH/Ii.

3K07. 3naTHICTh PO3YMITH Ta 3aCTOCOBYBATH HA MPAKTULI LIHHOCTI, IPUHLHUIIH 1
mpaBuja  akaJeMiyHoi  J0OpOYecHOCTi,  JOTPUMYBATHChH OPUHLUITY
HEMPUITYCTUMOCT1 KOPYMIIIi.

Cneuyianvni (ghaxosi, npeomemni) komnemenmuocmi (CK):
CKO1. 3patHicTh aHai3yBaTH SBHINA Ta MPOLECH 3 TOYKH 30py (yHIAAMEHTAIbHUX
3araJbHOHAyKOBUX NPHUHIIMIIB 1 3HaHb, aJIeKBaTHO 3aCTOCOBYBAaTHM KOHIENTYyallbHI Ta
METO/I0JIOT14HI 3HaHHSI B Tajy3i 0610J10r1i.

CKO02. 3natHicTh BHUSABIATH, (POPMYIIIOBATH Ta BUPINIYBaTH MPOOIEMHU TOCITITHUIIBKOTO
XapakTepy B raixysi 010JI0Tii, OI[IHIOBATH Ta 3a0e3MeUyBaTH SKICTh JOCI1IKEHb, 30KpeMa,
1 MDKTUCITUTITIHAPHUX.

CKO03. 31aTHICTh KpUTUIHO aHAJII3yBaTH, OI[IHIOBATH 1 CHHTE3yBaTH HOBI i7ei.

CKO04. 3patHicTh iHINIIOBATH, IJIaHYBaTH 1 3JIMCHIOBAaTH KOMIUIEKCHI OpPWTiHAJbHI
JOCIIJKEHHS, JOCSATaTH HAYKOBUX pe3yJbTaTiB, sKi MaloTh OyTH ONPUIIIOIHEH] Y
HAYKOBUX BHUJIAHHSX.

CKO0S5. 3gaTHicTh 0oOMpaTH METOAM Ta KpUTEpli OMIHKM JOCHIIKyBaHUX (heHOMEHIB
Ta TpOIECiB B Tamy3l Oloyiorii BIAMOBIZHO JO IIJIEH Ta 3aBJaHh HAYKOBOTO
JIOCJIIKEHHS.

CKO06. 3pmatHicTh 3aCTOCOBYBAaTHM CydacHi iH¢oOpMalliliHi TeXHOJOrii, 0a3u HJaHHX,
CJICKTPOHHI pECypCH, CIICIiali30BaHe TMpOrpaMHe 3a0e3MeUYeHHS Yy HAyKOBIH Ta
HaBYAJIbHINA JTISUTBHOCTI.

CKO07. 3patHICTh iHILIIOBAaTH, PO3POOJIATH, peani3oByBaTH KOMIUIEKCHI 1HHOBAIIiiHI
MIPOEKTH.

CKO08. 3partHicTh ONPWIIOJHIOBATH PE3yJbTAaTiB HAYKOBHX JOCHIDKEHb B YCHIH 1
MUCHMOBIN (hopMax BIAMOBIHO 10 HalllOHAJBHUX Ta MDKHAPOJHUX CTAaHIAPTIB Yy
aKaJeMivHii CIIBHOTI Ta CYCHiIbCTBI.

CK09. 31aTHicTh TOTPUMYBATUCh €TUYHUX MPUHIIUIIIB, aKaJeMI4HOT TOOPOUYECHOCTI Ta
aBTOPCBHKOTO MpaBa B HAYKOBUX JOCIHIHKEHHAX Ta HAYKOBO-TIEAArOT14HIN AISITBHOCTI.

CK10. 3natHicTh cpopMyBaTH CUCTEMHUN HAyKOBHI CBITOTJISA Ta 3arajJbHOKYJIBTYPHUN
KpYro3ip, HAaBYaTUCh YIIPOJOBXK >KUTTSI.
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CK11. 3parHICTh BHKOPUCTOBYBAaTHM 3aKOHOMIPHOCTI Ta CydacHl JIOCSTHEHHS
MOJIEKYJISIPHOI T€HETHKH, KIITUHHOI 010J10Tii, O10T€XHOJIOTIi Y MOE€JHAaHHI 3 Cy4YaCHUM
THCTpYMEHTapIeM JUIsl TOCIIIIKEHHS O10J0TYHUX CUCTEM Ta MPOLIECIB.

B pe3ynbrari BUBUCHHS HaBYAJIBHOI IUCIMILIIHYU aclipaHT MOBUHEH:

PHO1. MaTtu koHUENTyaJdbHI Ta METOAOJOTIYHI 3HAHHS 3 Ol0JIOTil 1 Ha MEXi
MPEAMETHUX Taly3eil, a TaKoX JOCHIJHUILIBKI HAaBUYKH, JOCTATHI JUIsl TPOBEICHHS
HAayKOBHX 1 TMPUKIATHUX JOCIIPKEHb Ha PIBHI CBITOBUX JOCATHEHb 3 BIJMOBIIHOTO
HampsiMy, OTPUMAaHHsS HOBUX 3HaHb Ta/a00 31MCHEHHS 1HHOBAUIN (po3pisHAmuU nepeumi
eKCnepuMeHmanvui  odcepena  OioiHopmamuynoi i cmpyKmMypHO-0i0102i4HOT
ingpopmayii, opmamu i ocobaugocmi OaHUX, WO OENOHOBAHI 8 PEeno3UmMopIix
cneyianizo8anux pecypcis, 8iOpizHAmMuU | po3yMimu OCHOBHI munu gopmamis 36epicanisi
ma onepysamHs MOJEKYIAPHO-0i0102IYHO  IHopMayicto, emimu KOPUCMY8AMUcCs
ApPXI6HUMU, KEPOBAHUMU Mda NOXIOHUMU OA3aMU OAHUX, PO3YMIMU OCHOBU OENOH)YBAHH,
KepyeaHHs ma OMPUMAHHA  MOJEKYIAPHO-0i0102iuHol  IHhopmayii 3  OCHOBHUX
Cneyianizo8anux pecypcis).

PHO2. BinpHO mpe3eHTyBaTH Ta 0OrOBOPIOBATU pe3yibTaTH AOCIIIKEHb, HAyKOBI
Ta MPUKIAIHI MpoOreMu O010J70rii Jep:KaBHOIO Ta 1HO3EMHOIO MOBaMHU, KBali(iKOBaHO
B1100pakaTu pe3yjbTaTH AOCIIKEHb Y HAyKOBUX MyOMiKalisixX y HAYKOBUX BHJIAHHSX.
(Bmimu eusHauamu Kiowo8y iHGopmayilo 3 macugy OaHux i npeocmasnimu ii y
Gdopmami, ONMUMATLHOMY O MAKCUMATILHO 3PO3VMINOL | JNAKOHIUHOI penpezenmayii
NIOCYMKOBUX BUCHOBKIB 00CTiOJIceHb. A came, Yy mpeHOi npoGiOHUX CEIMOBUX BUOABHUYNE
Mma HAYKOBUX JHCYPHATIE.)

PHO03. ®@opmynioBat 1 MEpeBIpATH  TINOTE3H; BUKOPUCTOBYBATH  JJIS
OOIpyHTYBaHHSI BHCHOBKIB HAaJIeKH1 JOKa3u, 30KpeMa, pe3yJIbTaTh aHalizy JhKepen
JTEpaTypH,  EKCHEPUMEHTaJbHUX  JIOCHIDKEHb  (ONUTyBaHb,  CIOCTEPEKEHb,
EKCIIEPUMEHTY) 1 MaTeMaTHYHOTO Ta/ab0 KOMIT FOTEPHOTO MOJACIIOBAHHS (CaAMOCMIliHO
npayrosamu 3 bazamu HayKoei iimepamypu i iHghopmayii, GuUHAUAMuU KIO408i Kpumepii
NOWYKY, po3ymimu 0y008y i 63A€EMO38 30K MidC OenoHo8aHumu nyoaikayiamu i
cmammamu cneyianizoeanHux 06a3 OaHux wo MIiCmams MONEKYIAPHO- i CMPYKMYPHO-
bionociuny inpopmayiio wo noe sizana abo OONOEHIOE Oati Timepamypu).

PHO04. Po3po0saTy Ta AOCTIKYBAaTH KOHIENTyalbHI, MAaTEMaTUYHI 1 KOMIT FOTEpHI
MOJIeTli TPOIeciB 1 chcTeM, €(PEeKTUBHO BUKOPHCTOBYBATH iX Ui OTPUMAHHS HOBHX
3HaHb Ta/ab0 CTBOPEHHS 1HHOBALIMHMX TMPOJAYKTIB Yy Oionorii Ta JOTHYHUX
MDKAMCHUIUTIHAPHUX HAIpsMax (po3pizHamu npuHyunu ma aicopummu MOAeKyIapHO20
MOOCNIOBAHHS | ONAHY8AMU MepeXxCcesl | NOKANbHI THCmpyMeHmu OJisl PeKOHCMPYKYIL |
sepu@ikayii cmpykmypu MaKkpoMOAeKyi, 1ieanois i MyTbMUMOLEKYIAPHUX KOMNIEKCIB).

PHOS. IlmanyBath 1 BHUKOHYBaTH €KCIIEPHUMEHTANbHI Ta/ab0 TEOpETU4HI
JOCTIIKEeHHS 3 010JI0T1T Ta TOTHYHUX MIKIUCUUIUTIHAPHUX HAMPSAMIB 3 BUKOPUCTAHHIM
Cy4acHOTO 1HCTPYMEHTapit0, KPUTHYHO aHaNli3yBaTH Pe3yJbTaTH BIACHHUX JOCIIKEHb i
pE3yNbTAaTH 1HIIUX JOCTIHUKIB Y KOHTEKCTI BCHOTO KOMIUIEKCY Cy4aCHUX 3HaHb I0/0
JIOCTIIKYBaHOT TIpOONeMH (Mamu po3yMiHHA [ 6MIMU CAMOCHMIUHO NIAHY8AMU
MemoOONI0CTYHUL Aneopumm Oi0IHGOPMAMUUHUX, XeMOIHOOPMAMUYHUX [ CIPYKMYDPHO-
0I01021YHUX OOCTIIONHCEHb, A MAKONC, BMIMU OP2AHIYHO KOMOIHYsamu 6ioinghopmamuyny i
abopamopHy CKIad08i HAYKO8020 OOCHIONCEHHSL).
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PHO06. 3actocoByBaTH cy4yacHi IHCTPYMEHTH 1 TEXHOJIOT1 MOILIYyKY, 0OpOOIeHHS Ta
aHanizy iHdopmariii, 30kpemMa, METOJIM CTATUCTUYHOTO aHai3y JaHUX BEIMKOrO OOCATY
Ta/ad0 CKJIAIHOI CTPYKTYpH, cCHellianizoBaHl 0a3u JaHuUX Ta iH(OpMaliiHI CHUCTEeMHU
(emimu ananizysamu domenny apximexkmypy OLIKi6, CKI1a0amu namepHu, MOMusU i 102u,
6MIMuU BUKOHYBAMU NIO20MOBKY CMPYKMyp OLIKi6 | 1ieandieé 00 O0O0CNIONHCEHH 8
3aeACHOCMI 810 BUMO2 NPO2PAM i cepsicis, 8i0N0GIOHO 00 3a0aY BIACHUX OOCHIONCEHD,
PO3yMimu OCHOBHI NPUHYUNU MemOoOdi8 GIPMYAIbHO20 CKPUHIHY, PO3YMIMU NPUHYUNU
PI3HUX MemoO0i8 CKPUHIHZY, 6MIMmuU 6UsHAYamu Ki408i 63a€MO0Ii MONEKYl 34
oonomozcoro  OioiHpopmamuunux iHCmpymenmie, emimu Oyodysamu hapmaxohopHi
Mmodeni i BUKOHY8amu apmako@opHull NOWLYK, 6MImu GUKOHY8AMU MOJLEKYIAPHUL
O00KiHe | auanizysamu pe3yiomamu, ONAHYy8amu Memoou Onmumizayii cmpykmyp 3d
00NOMO2010 MOJNIEKYIAPHOI MeXaHiku [ OUHAMIKU, UYIMKO posymimu nepesazu i
obOMedicenHs: Memooie cmpyKkmypHoi Oioinghopmamuxus).

PHO08. ['mu6oko po3yMmiTH 3arajibHi OPUHLMIM Ta METOAU OlOJIOTIYHUX HayK, a
TaK0X METOJIOJIOTII0 HAYKOBUX JIOCIIKCHB, 3aCTOCYBATH iX y BJIACHUX JIOCHIDKEHHAX Y
ctepi Oiosorii Ta y BUKIAAAIBKIN NPaKTUIll (noscHIo8amu i Mamu po3yMiHH CHOCOBHO
KII0Y08UX NPOOIeM Ma 0OMeNCeHb CYUACHUX Memoodi8 i NPOSPAMHUX [HCMPYMEHMI8
bioinghopmamuynoco i CMpPYKMYpHO-0I0N02IUHO20 OOCHIONCEHb 8 3ANEeHCHOCMI 8i0
nocmaeneHoi Haykoeoi 3a0aui, po3ymimu akmyaivbHy eKocucmemy opeanizayii, 0opooxu i
30epieanus  MONEKYIApHO-0i0n02iuHOl  IHopmayii, po3ymimu OOCMYNHI AHANIMUYHI
MOJNCTUBOCIE CEPBICIB [ NPOSPAM, A MAKONC po3ymimu oomedxcennss memoadis in sSilico i
YimKo po3ymimu moyKu 83aeEmMo0ii OioiHGopmamuunux i 1a00PAMopHUX Memoois, uo
HAOAMb MONCIUBICIb ONMUMIZAYLL OOCTIONCEHD).

Micue TMCUHUILIIHN.

Hapuanbna mucnumurina «CTpykTypHa OioiHdopMaTuka)y € HaBYaIbHOIO
JUCITUIIIIIHOIO 32 BUOOPOM acmipaHTa MpOorpaMu MiATOTOBKH 3400yBayiB BHUIIOI OCBITH
cTymneHss NOoKTop dimocodii ramy3i 3HaHb E Ilpupomnuui Haykw, MaTeMaTHKa Ta
CTAaTUCTHKA 3a creniajipHicTIO E1 Bionoris Ta 6ioxiMmis.

Hapuanbra nmucnmmiina «CTpykTypHa OioiHdopMaTHka» BHUBYAE 3arajibHi
3aKOHOMIPHOCTI JIEMMOHYBaHHS, OpraHi3allii 1 aHamizy iHpopmarllii CTOCOBHO CTPYKTYpH,
poti 1 ocoOMMBOCTE# (YHKIIIOHYBaHHS 010TOJIIMEPIB KIITHHH, HaJa€ 3HAHHSA 1 HABUYKH
po0OTH 3 KITFOYOBUMU 0azaMu JaHuX, WeED-pecypcamu, CreliaizoBaHUMK MTPOrpaMaMH,
a TaKOXX BUTBHOTO ONEPYBaHHS CYYaCHUMH METOJaMU O10iHPOPMATHKH Ta CTPYKTYpPHOI
010J10T11 y Cy4aCHUX HAyKOBUX JOCIIIKEHHSX.

3B’A30K 3 IHIIMMH JUCHHUILIIHAMM.

OcHOBOIO /1711 BUBUYECHHS HaBYaNbHOI AucuuIuiind «CTpykrypHa OioiH(opMaThKay
€ O00OB’SI3KOBI JUIS JUCHMILTIHM «METO0JIoTis HAYKOBUX JOCHIJKEHb», «l eHoMHa
IHKeHepis Ta CHUHTeTWYHa Oiomorisy, «CTpykTypHa Ta (yHKIIOHAJIbHA TEHOMIKay,
«ApXITEKTypa IIUTO- Ta HYKJICOCKENEeTy Ta MOp(oreHe3 KIiTHHY.

Hapuanpna mucuumimina «CtpykrypHa OioiHpopmaTtuka» €  BHUOIPKOBOIO
JTUCIUIUIIHOIO JUIsl 3aCBOEHHS 3HaHb Ta BMiHb y cuUcTeMi MpodeciifHOi MiaroToBKU
TPETHOro (OCBITHRO-HAYKOBOT'O) PIBHA 3 MIArOTOBKHM 3700YBayiB BUIIOI OCBITH CTYMEHS
noktopa ¢inocodii 3a criernianpHicTio E1 Bionorist Ta Gioximis.

INPOI'PAMA HABYAJIbHOI JUCHUILJIIHU



3MICTOBHH MOJY.JIb 1

Monexynapro-6ionociuna ma ingpopmayiiina ocHoga cmpykmypHoi 6ioinghopmamuxu

Tema 1. KimtouoBi NOHATTS, LI 1 3aBJAaHHS Cy4acHOi 0101HOPMATHUKH Ta CTPYKTYPHOT
Oioorii. Anroputmu nociimkenb in Silico. basu manux HaykoBOi JiTepaTypu Ta iX
ceppicu. KapryBanHs reHomy. CTaTUCTHYHI METOJU MPOTHO3Y €K30HIB Ta IHTPOHIB.
JleToHyBaHHs 1 CyyacHa €KOCHCTeMa MOJICKYJIIpHO-0iosioriuHoi iHdopMmartii. (8 200)

Knacuuna i cmpykmypua 6ioingpopmamuxa. Llini i 3ae0amHs cmpykmypHoi
bioingpopmamuxu. Ilowammsa eenomiku ma npomeomiku. Icmopis cmeopenus,
cneyianizayis, opmamu cmameti 6a3 oanux i iHcmpymenmu. lIpeomem ma mema
cmpykmyproi 0ioinghopmamuru. XpoHON02isi KAOUO8UX OO0CIHIONCEHb MA BIOKPUMMIE.
Ilouamms: eenomy, npomeomy, Oioinghopmamuru, monekyasapuoi 6ionoeii. OcHo6Ha
0oema monekyaapuoi bionoeii. Ocnosu noutyky ma 3depieannsn 6iono2iuHoi iHgopmayii.
PubMed. GenBank. Swiss-Prot. EMBL. TREMBL.. UniProt: Swiss-Prot & TREMBL.
PubMed-Enterez. Fasta ma RAW. GenBank & EMBL. Kniouosi ¢popmamu.

Opeanizayiss 2enieé npoxapiom 1 eykapiom. I[lonamms ex30Hy ma I[HMPOHY.
Ocobnusocmi xoumexcmy IHmpowie. Piznuys eusnauenv ma 3micmy HOHAMb PAMKU
3yumyeanus ma 6iokpumi pamku 3uumyeaunns (ORF). Cmamucmuuni ma KOHMeKCMHI
Memoou OioiHopmMamuuHo20 NPOSHO3YBAHHS €K30HI8 ma IHMpOHI8. [Hcmpymenmu
nowyky i pozwugposku ecenis. GENMARK. ORF Finder. GenDoc. [lImamui
incmpymenmu NCBI.

Tema 2. BusHaueHHs KOHCEPBATHMBHHX MOTHBIB 1 JOMEHIB SIK OCHOBa IEPBUHHOI
(dyHKIIOHAIBHOT aHOTallli MaKpOMOJIeKyJ. MareMaTnyHa CKJIaJoBa BipOTiTHOCTI
0101HGOPMATHYIHOTO NMPOTHO3Y. OCHOBU aNTOPUTMIB 1 POOOTH MOITYKOBUX 1HCTPYMEHTIB
pomuan BLAST (nucleotide blast, protein blast, blastx, tblastn, tblastx psi-blast)
0COOJIMBOCTI OILIIHKH, aHAIi3y 1 Mpe3eHTallii pe3yabTatiB momyky (12 200)

3acobu ma memoou nopieHsAHHA OIONO2IYHUX NOCAI008HOCMEU MA NPOCMOPOBUX
cmpykmyp. Bazoei mampuyi i ix 3acmocyeanus. Memoou, ancopummu ma npocpamue
3abe3neyenns. Jlokanovui ma enodanvui, napui ma MHONCUHHI 8upieHio8anHs. [lonamms
20MO0N021i, KOHcepeamusHocmi, nodionocmi ma idenmuynocmi. Memoou 6usHauenHs
nooionocmi ma ii mamemamuyna ckiadosa. Momusu. Ilamepnu. Bukopucmanms
yuisepcanvnux cumeonie |UPAC. Mexaunizmu pobomu nowykosux cucmem, ma
aneopummis. Poouna ancopummie BLAST: nucleotide blast, protein blast, blastx, tblastn,
tblastx psi-blast. Ocnosu pobomu 3 mepescesumu cepsicamu BLAST na pecypcax NCBI,
ExPasy i RCSB Protein Data Bank. Kpumepii oyinwsanns pesyromamis
OioiHhopMamuyuHo20 NOWLYKY 3a 20MON02I€I0 nociidosHocmell. B3aemodis cepsicis
BLAST 3 inwumu mepesxcesumu incmpymenmamu. OcHosu pobomu 3 npocpamamu
Clustal, t-coffe i FASTA. Ancopummu e6usHauenHss Oomenie ma npoginis.
bioinghopmamuune euznauenns domennoz2o cknady i domennoi apximexkmypu in silico.
OH-naiin  iHCmMpyMeHmu npocHO3Y8AHHA OOMEHI8 I (YHKYIOHANIbHO-8ANCIUBUX OLIAHOK
oinky: SMART, Pfam, PROSITE, mowo. Buxopucmantns npoinis i npuxosanux mooeneti
Maproea (HMM).
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Tema 3. Meroau, anropuT™M 1 3aJadl  MOJICKYJsIpHOi (dinoreHeTuku. [amysi
3acTocyBaHHs. bioiH(popMaTHuHa pEeKOHCTPYKIIis, Bi3yaii3allis Ta aHaji3 JICHIPOTPaMM.
Maremarndna i mporpaMHa CKJIaJ0Bi KJIaIUCTUIHOTO aHalizy. (12 200)

llouamms ¢pinocenemuxu, ginocenii ma @inocenemuynoco auanizy. Memoou ma
aneopummu  peKoHCmpykyii  ¢hinocenemuunux  Oepes.  Ilowammsa — mononoeii
Qinocenemuunoco Opesa i ii 6usHayeHHs. Ancopummu i Memoou PeKOHCMPYKYIi
BKOpIHEeHUX | He BKOpiHeHux ¢hinocenemuunux oepes. Buou ¢hinocenemuunux oepeg i
penpezenmayis pesynrbmamis ¢pinocenemuuno2o avanizy. Ilpoepamme 3abe3neuenHs:
PYLIP, Clustal, MEGA. Boéyoosani ¢ ClustalX incmpymenmu xiacmepuzayii
nocnioosHocmetl, Qopmy8aHHs CKOOKOBUX KOHCMPYKYIl 1 iX penpezenmayis y 6ueisioi
Qinocenemuunux oepes.

Ilpakmukym: Pexoncmpykyia ma auanis ¢pinocenemuunux opes: poboma 3 bazamu
O0aHux, hopmyeanHs NepeuHHoi 6UOIPKU, aAHANI3 OOMEHHOI apXimekmypu i 6U3HAUeHHs.
00’ckmy  knacmepuszayii, eupieniosanns  ppaemenmie 6 npoepami  ClustalX,
PEeKOHCMPYKYis, 8i3yanizayis i auaniz ¢hintoeeHemuyno2o opesa 3acodbamu npocpamu

MEGA.

3MICTOBHH MOJY.JIb 2

Memoou moodento8ants i aHanizy MOLEKYIAPHUX CIMPYKINYD
[ MIICMONLEKYNAPHUX 83AEMOOIT

Tema 4. KirouoBi pemo3uTopii CTPYKTYp MaKpOMOJIEKYJT 1 HH3bKOMOJCKYJISIPHHUX
CHONYK. PEKOHCTPYKIiSI TPOCTOPOBOI CTPYKTYPH HHU3BKOMOJEKYJISIPHUX PEYOBHUH,
MaKpoMoOJIeKysl Ta iX komiuiekciB de novo. Jkeperna iHdopmalii mpo CTPYKTYpY
MOJICKYJI, KJIIOYOB1 ¢dopmaTu 3amucy 1 30epiranHs. IlpempomecuHr XiMi4HHX Ta
CTPYKTYpHO-O10JIOTIUHUX JaHMX. Bepudikamis CTpyKTypd HH3bKOMOJEKYJISIPHUX
pedoBuH Ta OiomomimepiB. PakTop KoOH(IpMaIiiHOT PYXIUBOCTI 1 cTepeoizomepii
niranaiB. XipanbHicTh MoJieKy1. biomioreku gpparmentis. (19 200)

OcHosHi pieni opeanizayii OLIKi@: nepesuHHa ,6MOPUHHA (Pe2YNapHi RIOCMPYKMYPU:
a-cnipani i f-wapu), mpemunHHa ma yemeepmuHua cmpykmypa. Tunu ma mexaHizmu
Gonouney oinkie. On-natin iHcmpymeHmu 0Jis1 NPO2HO3Y 6MOPUHHOI CIMPYKMYypu OLIKa 3a
nocnioosHocmamu. Memoou pexoncmpyxkyii npocmopogoi cCmpykmypu.: MoOeno8aHts 3a
20Mono2ict, KoHpopmayitinuil nowyk, monexkyiapuuti gimine. CASP i AlphaFold.
Koncepsamueni ma eapiabenvni 30Hu 60inkie. OCHO8HI peno3umopii MakpoMoneKyn i
nuzbkomonexyapnux pewosurn: RCSB Protein Data Bank, PubChem, Zink, ChEMBL
mowo. @opmam *.pdb. @opmamu IUPAC, InChl, SMILES, * mol, *.mol2, *.sd, *.sdf,
mowo. Memoou ma ancopummu MOOeN08AHHA Ma NPENnpoYecuHey CMpyKmypu ieanois.
On-naiin - ma ognaiin pecypcu ma incmpymenmu. Ilowammsa mononocii i Ki0408i
Gdopmamu it 36epicanns. Memoou kpucmanoepaghii ma AMP. [lepesacu i obmedicenns
IHcmpymeHmanvHux memoois. Ilopieuanns i 63aemHe OONOBHEHHS 1AOOPAMOPHUX |
obuucnrosarvuux memoodis. NOC ma VMD. Ilopiensanua oOanux pesyibmamis
MmonexynapHoi ounamixu ma JAMP.
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Tema S. PexoHCTpyKuis 1 NPOrHO3YBaHHS JITaHA-OUIKOBUX 1 MaKpOMOJEKYISPHHUX
B3acMomiii. KiIrouoBl MOHATTS. [IpuHuunu 1 MexaHi3MHM BIII3HABaHHS CaWTIB 1
(opMyBaHHS KOMIUIEKCIB MOJEKYJ. MOKIMBOCTI BIATBOPEHHS 1 JI0Ka3y KOMILIEKCIB 3a
JIOTIOMOT'0I0 MOJIEKYJIIPHOTO JIOKIHTY 1 MOJEKYJsSIpHOI OuHamiku. bioiHdopmarnuHi
METOJIH 1 IHCTPYMEHTH aHai3y MIXMOJEKYJSIPHAX B3aEMOJIH. (25 200)

Kmouosi  npoepamni  naxemu (PyMOL, CCDC Gold, Cresset, BioSolvelT,
Shrodinger, BIOVIA Discovery Studio Client, ISIS Draw, Modeler, Chimera,
ChemMaster Gromacs, mowo). Monekynsapui mexanizmu nieano-oikoeoi 63aemo0ii i ix
Hacnioxku. Ilpoyecu niocomosxu miwenetl i nieanois. Iliocomoska caumy 36’a3y8aHHs.
Ilpoyec monexynsapno2o 00KiH2Y i CKPUHIHZY 13 BUKOPUCMAHHAM DIZHUX AN2Opummis i
npoepamuozo 3abesneuenns: CCDC GOLD, iGEMDOCK, FlexX, ma in. @axmopu, wo
BNIUBAIOMb HA AKICMb 00KiH2Y. Mexanizmu 368°s3y8aHHs N1i2aHOi8, aKxmop pOo3YUHHUKA
ma iHW020 MOJNEKYIAPHO20 OmoueHHs. [umepnpemayisi pe3yiomamis MOAeKYIAPHO20
0okiney. Memoou monekynapuoi mexauixu i Ounamiku. Ilpunyunu monexyaiapHou
ounamiku i kaowosi ¢havinu naxemy Gromacs. Ompumanns gatinie cmpykmypHoi
mononoeii ma xoopounam. Illpusnauenns, npunyun pooOmMuU i MONCIUBOCMI OH-NAUH
incmpymenmy ProDRG. 3anyck obpaxyuxie i awnaniz pe3yiomamié MOAEKVIAPHOL
ounamiku 6 Gromacs. lany3zi i npuxiadi 3acmocy8aHHs MOAEKVIAPHOI OUHAMIKU.
IIpoepamna i anapamua cxnaoosi. Bipmyanvni opeanizayi.

Ipakmukym: Pexoncmpyxyis niean0-0iIKoGUX KOMNIEKCI8 MemOOOM MOJNEKYIAPHOLO
O00KiHea i wmyuno2o inmenekmy: Ni020MOBKA CMPYKMypu Miueri, nio2comoska 0ioniomexu
nieandig, monexkyaapruti ookure 6 npoepami CCDC GOLD i ananiz peszyrvmamis ua
niocmaei 80y008AHUX OYIHIOBANbHUX (DYHKYIU, MONEKYIAPHULL OOKUHE 6 Npocpami
IGEMDOCK i ananiz pesynomamis na niocmasi ananimuyHux iHCmpyMeHmie npo2pamil.
Po6oma 3 naxemom BioSilvelT. Quinrosanns kopexkmnocmi nosu nieandy 6 npoepamax

PyMOL, RasMOL i BIOVIA Discovery Studio Client.
3MICTOBHH MOJY.JIb 3

3acmocysanns memoodie cmpykmypHoi 0ioinghopmamuxu 015 supiuienHs 3a0ay
BIPMYANbHO2O CKPUHIHZY, PapMaKopOPHO2O NOULYKY, YIMOUHEHHS MOJLEK)ISAPHUX
cmpyKmyp i npoyecie 3a 00noM02010 MONEKYIAPHOI OUHAMIKY. 3acmoCy8anHs
PECYPCOEMHUX 0OUUCTIeHb 0I5l BUPTUUEHHS MOLEKYISPHO-0I0N02IUHUX 3A0aY.

Tema 6. BipryanbHmii ckpuHiHT 1 (apmakodpHuil momryky. KirodoBi mnpuHIUIH,
mepeBarn 1 HEJNOJMIKM  MeToay  dapMako@opHOro  MOIIyKy.  MojentoBaHHs
bapmakodpopHUX MoJenei 1 nporpamHi 3acodu. (18 200)

Tunu sipmyanvroco ckpuuiney i ¢apmaxopproeo nowyxy. Ilpoepamu i cepsicu.
Kurouosi enacmueocmi gapmarxoghopy. Bnaue moodeni ¢apmaxogopy i cmepuuHux
obmedxcenb Ha pesyromam ckpuwiney. Ilpoenozysanns gapmarxogopy y unaoky
gi0cymHocmi nep8urHo2o komniexcy. Komoinayis sukopucmarnms memooy kamanioghopis
i apmaxogopnoco nowyky. Micmo Gapmaxopoproco nowyky y Hnpomoxoaax
BIPMYANIbHO20 CKPUHIH2Y.

Tema 7. PecypcoemHi oO4mcieHHS B MOJEKYJsipHiM Oiosorii. OnTumizaris
00YHCITIOBAIBHUX PECYPCiB, MEpeBaru OJHOMOTOKOBUX 1 0araTo MOTOKOBUX OOUYMCIICHD,
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Bukopuctanis CPU i GPU o6unciens. CrenianizoBaHi cepBicH, BipTyaibHI OpraHizaiii,
BUKOPHCTaHHS BiafajeHoro 1 cmisbHOro poctymy. Texwmomorii Grid i Cloud.
3actocyBaHHsl KkiactepHux 1 I'pig oOuucieHb A BUPIIMIEHHS PI3HOMAHITHHUX 3a7a4
MOJIEKYJISIPHOI AMHAMIKH (METOAM, alTOPUTMH, CUIIOBI TOJISI, YMOBH, TOIIO.): MiATOTOBKA
MIKpO- Ta MakpOMOJEKYJ, MapaMmeTpu3allisi CUCTEM, aJIrOpUTMU KOMaHJ Ta (aiau
KoH(piryparii. 3acoOu KIHIIEBOI OOpOOKHM pe3yJbTaTiB PO3PAXyHKY MOJICKYJISIPHOI
muHamikd.  [lopiBHSHHS ~ JaHUX  pe3yJbTarTiB  MOJEKYJSIpHOI  JUHAMIKA 3
eKCIIepUMEHTaIbHIMU TanuMu X-Ray i SIMP. (16 200)

Tunu pecypcoemnux oouuciensb. Anapamua i npocpamHa CK1a006i ni0 uac
0OPAXYHKY MOJNEKYAAPHOI OUHAMIKU [ IX 6NAU8 HA AKICMb I WEUOKICb PecypCOEMHUX
oouucnenv. Buxopucmanns CUDA. Jlokanvha i oucmanyitina poooma 3 K1acmepom.

Memoou amnanizy pezyriomamié He PIBHOBANCHOI MONEKVIAPHOI  OUHAMIKU.
Ilpoecpamu Ons 06paxyHKy i ananizy MoNeKyIApHOi OUHAMIKU/]0820MpUBANA MONEKVIAPHA
OuHamika OLIKi8, 1ieandis, MAKpPOMOAeKyIApHUX komniekcie. Gromacs.: napamempu mdp-
Qaiinie. Gromacs. pulling, freeze, ndx.

Tema 8. Ilomyk KiUIbKICHUX CIHIBBIJHOLIEHb CTPYKTYpPa-BJIACTUBICTh 13 BUKOPUCTAHHSIM
metoniB QSAR. (10 200)

Knrouosi npunyuni memoody i npoepamu. Peanizayias (OQSAR na npuknadi npoepam
ChemMastr i Cresset.

Ipakmukym: Onauysanus memoodis  Gapmakoghopno2o nowtyky Ha NAPUKIaoi
mepediceeozo incmpymenmy Pharmit. 3uatiomemeo 3 npoepamnum naxemom Cresset.
Pexoncmpyxyis monexyiapuux cmpykmyp i KOMAAEKCI8 13 3ANVHEHHAM WMYYHO2O
inmenexmy. AlphaFold3 + ProteniX. ITocmanosxka 3adau monexynapuoi ounamiku 6
npoepami Gromacs.
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CTPYKTYPA HABYAJIbHOI JUCHOUILIIHA
TEMATUYHUN IVIAH JEKLIMN,
MPAKTUYHUX 3AHATH, CAMOCTIMHOI POBOTH

KinbkicTh rogun

Ne

Ha3sa Jjaexuii
3/m

Jlekmii
JlaGopaTopni
podoTun
Camocriiina
PoboTa

3micmosuit modyns 1
Monexynapro-6ionociuna ma ingopmayiiina ocnosa cmpykmypHoi 6ioinghopmamuxu

1 Tema 1. Ki1touoBi MOHATTS, 111 1 3aBAaHHS Cy4acHOI 2 2 4
O0ioiHpopmMaTUKM  Ta  CTPYKTypHOi  OioJjorii.
AnroputMmu  gocmipkenb in - Silico. basu  manmx
HayKoBOi JiTepaTypu Ta ix cepBicu. KapryBaHHS
reHoMy. CTaTHUCTHYHI METOJU NMPOTHO3Y €K30HIB Ta
1HTpOHIB. JlemoHyBaHHS 1 cy4yacHa eKOCUCTeMa
MOJIEKYJISIpHO-010J10T14HOI 1HQOpMaIli.

2 Tema 2. BusHaueHHS KOHCEPBAaTHBHHX MOTHUBIB 1 2 2 8
JIOMEHIB SK OCHOBa TIEPBUHHOI (YHKIIIOHAJIBHOI
aHoTalii MakpoMoJsieKyJ. MaremaTuuHa CKJajoBa
BIpOTiqHOCTI 0101HPOPMATUYHOTO MPOTHO3Y. OCHOBU
QITOPUTMIB 1 POOOTH TMOIIYKOBHX 1HCTPYMEHTIB
pomuan BLAST (nucleotide blast, protein blast,
blastx, tblastn, tblastx  psi-blast) ocob6auBocCTi
OITIHKHM, aHAJII3y 1 Mpe3eHTallli pe3yJbTaTiB MOIIYKY.

3 Tema 3. Metoau, anrOpuT™MH 1 3a/1a4l MOJICKYJISIPHOT 2 - 8
(hUTOTCHETUKH. lamysi 3aCTOCYBaHHS.
bioinpopmaTiuHa PEKOHCTPYKINis, Bi3yamizallis Ta
aHayi3 JeHAporpaMM. MareMaTHYHa 1 TporpamHa
CKJIAJIOB1 KJIAMUCTHYHOTO aHAITI3Y.

Ipakmukym: Pexoncmpykyia ma ananiz - 2 -
Qinocenemuunux Opes. poboma 3 0Oazamu OaAHUux,
Gdopmysanns nepeunHoi  BUOIpKU, aHAN3 OOMEHHOI
apximekmypu i 6usHaueHwHs 00’ekmy Kiacmepusayii,
supienroeanns  (ppaewenmie 6 npoepami  ClustalX,
PEeKOHCMPYKYis, eizyanizayisi i amaniz QinloceHemuino2o
opesa 3acobamu npoepamu MEGA

Pazom 3a 3micmoeum mooynem 1 6 6 20

3micmoguit mooynp 2
Memoou mooenioéanmst i aHanizy MOAEKYIAPHUX CIPYKIYP
[ MIJICMOJIEKYIAPHUX 83AE€MOOIT

4 |Tema 4. Kiro4oBi  pemo3uTopii  CTPYKTYp 3 2 14
MaKpOMOJIEKYJl 1 HHU3bKOMOJEKYJSIPHUX CIIOJIYK.
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Pexoncrpyxkiris MIPOCTOPOBOT CTPYKTYpH
HU3bKOMOJICKYJIIPHUX PEYOBHUH, MaKpPOMOJIEKYJ Ta
ix kommuiekciB de novo. [Ixepena indopmarii o
CTPYKTYpl MOJIEKYJI, KIIOUOBI (opmaTu 3amucy 1
30epiraHHs. [Ipenponecunr XIMIYHUX Ta
CTPYKTYpHO-O10JIOTIUHUX  JaHuX.  Bepudikais
CTPYKTYPH  HH3BKOMOJEKYJSIPHUX  pEYOBHH  Ta
01010J1IMEPIB. daxrop KoH(popmarii 1
cTepeoizomepii JiranaiB. bidmoreku GpparMeHTiB.

5 | Tema 5. PexoHCTpykuisi 1 MPOTHO3YBaHHS JIITaH/I- 4 - 16
OUIKOBUX 1  MakKpOMOJEKYJISIpHUX  B3a€EMO/IIH.
KitouoBi  MOHATTS. [MpyHIMOM 1 MexaHi3MHu
BIMI3HABaHHA CaWTIB 1 (OPMYBaHHS KOMILIEKCIB
MOJIEKYJ. MOXIMBOCTI BIATBOPEHHS 1 JOKa3y
KOMIUIEKCIB 3a JIOIOMOI'0OI0 MOJIEKYJIIPHOTO JOKIHTY
1 MonekyispHoi JauHamikd.  bioiHpopmarnyHi
METOJIM 1 THCTPYMEHTH aHalli3y MIXKMOJICKYJISIPHUX
B3a€EMO/IIH.

Ilpakmukym: Pexoncmpyryis Ji2aH0-0IIKO8UX - 5 -
KOMNJIEKCi8 MemOoOOM MOJEKYIAPHO20 OOKIHea OOKiHea i
Memooi6 WmyuHo20 IHmeneKmy. ni02omoska CmpyKmypu
MiweHi, niocomoska oibniomexu nieanois, MOIEKYIAPHUL
ookune 6 npoepami CCDC GOLD i ananiz pezyromamis
Ha niocmaei  80Y008AHUX  OYIHIOBANbHUX  (DYHKYIL,
monekynsapuuil ooxkune 6 npoepami IGEMDOCK i ananiz
pe3yibmamis Ha NiOCmasi aHANIMUYHUX THCIMPYMEHMi8
npozpamu. Poboma 3 naxemom BioSilvelT. Oyinosanns
Kopekmuocmi no3u Jaieandy 6 npoepamax PyMOL,
RasMOL i BIOVIA Discovery Studio Client.

Pazom 3a 3micmosum mooynem 2 7 7 30

3micmosuit Mmooy 3
3acmocysanns memodie cmpykmypHoi 0ioinghopmamuxu 015 supiuienHs 3a0ay
8IPMYAILHO20 CKPUHIHZY, PapMaKoghOpHO20 NOWYKY, YMOYHEHHS MONEKYISAPHUX
CMpPYKmyp i npoyecié 3a 00NOM02010 MOJEKYIAAPHOL OUHAMIKU | WMYUHO20
iHmenexmy. 3acmocy8anHs pecypcoEMHUX 0OUUCIEeHb O BUPTULEHHS MOJIEK)ISIPHO-
Oion02iuHUX 3a0a4.

6 Tema 6.BipryanbHuii ckpuHIHT 1 (dapMakoppHUit 3 3 12
nomryKy. KitouoBi NpUHIMIM, TIEpeBaru 1 HEJOMIKH
MeTony ¢dapmMakodOpHOTO MONIyKy. MojaentoBaHHS
(dhapmakopopHUX MOJIENEH 1 MPOTrpaMHi 3aCO0U.

7 Tema 7. PecypcoemHi 0OYHCIIEHHS B MOJEKYJSPHiH 2 2 12
6iozorii. OnTumiszaiiis OOYHCIIOBAIBHUX PECYpCiB,
nepeBard OJHOMOTOKOBUX 1 0arato MOTOKOBHX
obuncnensb, Bukopuctanast CPU 1 GPU o0umncnens.
CrenianizoBaHi cepBicH, BIpTyalbHI oOprasizaiiii,
BUKOPUCTAHHS BIJIAJICHOTO 1 CHIUIBHOTO JOCTYILY.
Texnounorii Grid i Cloud. 3acTrocyBaHHs KIIaCTepHHX
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1 I'pin obuucneHs [Uisi BUPIIEHHS PI3HOMAHITHUX
3a/1a4 MOJIEKYJISIPHOI IMHAMIKH (METOJIU, aJITOPUTMHU,
CUJIOB1 TOJI, YMOBH, TOUIO.): MIArOTOBKa MIKpPO- Ta
MaKpOMOJIEKYJI, TapaMeTpHU3allisi CUCTEM, aITOPUTMU
KoMaHj Ta ¢aiinu koHdirypamii. 3acoOu KiHIEBOT
00OpoOKM pe3ynbTaTiB PO3PaxXyHKY MOJEKYJISIPHOL
muHamikd.  [IOpiBHAHHA ~ JaHMX  pe3yJbTaTiB
MOJIEKYJISIDHOI JIMHAMIKM 3 €KCIIEpUMEHTaIbHUMU
nanuMu X-Ray 1 IMP.

8 Tema 8. Ilomyk KiTbKICHUX CIIBBIIHOIICHb CTPYKTypa- 2 - 4
BJIACTHBICTH 13 BUKOpUCTaHHSIM MeToiB QSAR.
Ilpakmukym: Onanysanns memodie GapmarxopopHoco - 2 2

NOWLYKY ~HA  NPUKIAO0i  Mepextce8oeo  IHCMpPYMEeHMmy
Pharmit. 3uaiiomcmeo 3 npoepamnum naxemom Cresset.
Pexoncmpykyis monexynapHux cmpykmyp i KOMIIEKCi6 i3
sanyuennam wmyynozo inmenexkmy: AlphaFold3 +
ProteniX. ITocmanoska 3a0au MOneKyiapHoi OUHAMIKU 8
npoepami Gromacs.

Pa3zom 3a 3micmosum mooynem 3 7 7 30
BCbhOI'O 20 20 80
3aranbHU OOCAT TOIUH — 120 ropun (4 kpeoumu ECTS), y TOMy YHUCIIL:
Jlexui — 20 rogun
JIabopatopni poboTH — 20 rogun

CawmocriitHa poboTta — 80 roaun
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3MICTOBHH MOJY.JIb 1
Monexynaprno-6ionoziuna ma inpopmamuuna ocHo8a cmpyKkmypHoi o6ioinghopmamuxu

Tema 1. KJ/JIOYOBI TIOHATTA, LUII I 3ABJAHHA  CYYACHOI
BIOIHDOPMATUKU TA CTPYKTYPHOI FIOJIOIIL. AJIFTOPUTMHU JOC/IKEHD
IN SILICO. BA3U JJAHUX HAYKOBOI JITEPATYPU TA IX CEPBICH.
KAPTYBAHHA T'EHOMY. CTATHCTHYHI METO/U [IPOI'HO3Y EK30HIB TA
IHTPOHIB. JIEIIOHYBAHHA I CYYACHA EKOCHCTEMA MOJIEKYVIJIIPHO-
BIOJIOTTYHOI IHOOPMAILJIIL. 8 200

Jdexnin 1. ITIOHATTA, LI I 34ABHAHHA CYYACHOI BIOIH®OPMATUKU TA
CTPYKTYPHOI FBIOJIOII. AJITOPUTMM [ TIPOTOKOJIM JJOC/IIDKEHB IN
SILICO. CIHELJIAJII3OBAHI FA3U JJAHUX [ FA3U JJAHUX HAYKOBOI
JIITEPATYPH TA IX CEPBICH. 2 z00.

Ilpakmuuna poéoma 1. Anomayia i xapmyeaHHs IHOUBIOVANbHUX 2€HIB I 2EeHOMIS.
bioinghopmamuuni  memoou  npoeHO3Y8aHHA — €K30H-IHMPOHOI  CMPYKMYPU  2€Hi8.
Jlenonysanns monexynapro-oionociunoi ingpopmayii. 2 200.

Pekomenoosana nimepamypa
[1,2,4,5,6,8,9,11, 12, 13, 14]

3asoanns ona camocmiitnoi pooomu (4 200):

Web-pecypcu. NCBI. Swiss-Prot.  WWPDB. GenBank. Swiss-Prot.  UniProtKB
(EMBL / TrEMBL). Protein Data Bank. PubMed. NCBI Genome Data Viewer (GDV /
MapViewer). GENMARK. ORF Finder. GenDoc.

Pekomenoosana nimepamypa

[5, 6,7, 8, 9]

Tema 2. BUBHAYEHHA KOHCEPBATHUBHUX MOTHUBIB I JOMEHIB AK OCHOBA
I[TEPBUHHOI ®VHKLIOHAJIbHOI AHOTALIT MAKPOMOJIEKY/I.
MATEMATHYHA  CKJIAJOBA  BIPOI'IJHOCTI  BIOIH®OPMATHYHOI O
I[TPOIrHO3Y. OCHOBH AJIFTOPUTMIB I PO5OTH I10OILIYKOBHUX IHCTPYMEHTIB
POJIUHU BLAST (NUCLEOTIDE BLAST, PROTEIN BLAST, BLASTX, TBLASTN,
TBLASTX  PSI-BLAST) OCOBJIMBOCTI OILIIHKH, AHAJII3Y 1 IIPE3EHTALII
PE3VJIbTATIB IIOIIYVKY. (12 200)

Jexkuin 2. ITEPBUHHA OIJIHKA ®YHKI[II MAKPOMOJIEKYJIM HA IT[JJCTABI
HAABHOCTI KOHCEPBATHUBHUX MOTHUBIB, JJOMEHIB I [IATEPHIB. (2 200)

Ilpakmuuna poooma 2. Poboma 3 incmpymenmamu poounu BLAST (blastx, tblastn,
tblastx, psi-blast) i ananiz pezyromamie nowyxy. (2 200)

Pexomenoosana nimepamypa
[5,6,7,8,9,17]

3asoanus ona camocmiitnoi pooomu (8 200)
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Tomonoecia, xoucepsamuenicmv, noOJiOHIcmMb 1 [0eHMUYHICMbL NOCNI008HOCMEU |
cmpykmypu biononimepis. Ilapni ma muodcunui eupigHioeants. Ocodoausocmi cumeonis
IUPAC nyrneinosux kucnom i aminoxuciom. IHowyxk ¢ 6azax danux NCBI i UniProtKB.
Dopmam *fasta. Jloxkanbni ma enobanvui, napui ma MHOMCUHHI GUPIBHIOBAHHSL.
IIpoenosysanns domennoi apximexmypu: SMART, Pfam i PROSITE. IIpogini, namepnui i
npuxosani mooeni Mapxosa (HMM).

Pekomenoosana nimepamypa

[5, 6, 7,8, 9]

Tema 3. METOIH, AJITOPUTMHU 1 34JIAYI MOJIEKYJIAPHOI ®LIIOTEHETUKMU.
I'4J1y31 3ACTOCYBAHHA. BbIOIHOOPMATHYHA PEKOHCTPYKI]IA,
BI3VAJIIBALIIA TA AHAJII3 JIEHJPOI'PAMM. MATEMATHUYHA 1 I[IPOI'PAMHA
CKJIAZJOBI KJIA/THCTHYHOI' O AHAJII3Y. (12 200)

Jexuin 3. METOJH, AITOPUTMH I 347149l MOJIEKYJISPHOI ®LITOTEHETHK.
TAJTV3I 3ACTOCYBAHHA. (2 200)

Ipaxkmuxym: (2 200)

Pexoucmpyxyia ma awuaniz ¢hinocenemuunux Opes: poboma 3 Oazamu OAHUXx,
Gdopmysanns nepeuHHoi uOIPKU, aHANI3 OOMEHHOI apXimeKmypu i 8U3HAYeHHs 00 €kmy
Kkracmepuzayii, eupieniosantns @paemenmie 6 npocpami ClustalX, pexoncmpyxuyis,
gizyanizayis i ananiz ginocenemuurnozo opesa 3acovamu npoepamu MEGA

3aeoanns oaa camocmiinoi pooomu: (8 200)

Ilouamms @inocenemuxu, inocenii ma Ginocenemuurnoco awnanizy. Memoou ma
aneopummu  pekoHcmpykyii  ¢inocenemuunux  Oepes.  Ilonamms  mononoeii
Qinocenemuunoco Opesa i ii eusHaueHHs. Ancopummu i Memoou pPeKOHCMPYKYil
BKOpIHEeHUX I He 6KOpiHeHux ¢hinocenemuunux oepes. Buou ¢hinocenemuunux oepeg i
penpezenmayiss pesyrbmamis ¢pinocenemuunoz2o avanizy. Ilpoepamne 3abe3neuenHs:
PYLIP, Clustal, MEGA. Bo6yoosani 6 ClustalX incmpymenmu xiacmepuzayii
nocnioosHocmell, Gopmysants cKOOKOBUX KOHCMPYKYIU 1 ix penpesenmayis y 6u2isoi
Qinocenemuunux oepes.

Pexomenoosana nimepamypa
[15, 6, 8, 9, 11, 12, 13, 14, 37, 40]

Iumanns 00 3micmoeozo mooyns 1

1. DBwusxauennsa 00YHCITIOBAJIBHOT 6. Bumm 06a3 pgamux. Kirouosi
6ioJorii 1 6i0iHPOPMATHKH. 6ioiHnopmaTHuHi 6a3u JAHHUX:
2. OcHoBHI 3aBJIaHHA 1 i GenBank/EMBL/DDBJ, UniProtKB,

6ioiHopmMaTHKH.

3. TloHATTS reHOMY Ta MPOTEOMY.

4.  TIoHATTS T€HOMIKHU Ta MPOTEOMIKH.
5. bioinpopmaruuni  Web-pecypcsl.
PIR. NCBI. Swiss-Prot. Protein Data
Bank.

RCSB Protein Data Bank. PubMed.

7. OcHOBM  mWOWYKYy  0ionorivyHOT
iHpopMmartii.

8. IuTerpoBaHi TOIIYKOBI CHUCTEMHU
NCBI i UniProt Consortium.

9. IUPAC. ®opmaru *fasta i RAW.



10. Metomu 6101H(QOPMATUIHOTO
MOPIBHSHHS 010JI0TTYHUX
MIOCJIITOBHOCTEH.

11. JlokanbHi 1 r100anbH1
BHUPIBHIOBAHHS.

12. Barosi martpwutii i X 3aCTOCyBaHHS.
13. Tlapni, MHOXWHHI Ta TpODiITBHI
BHUPIBHIOBAHHS.

14. bioiHdopMaTHyHIll CEHC TEPMIiHIB:
KOHCEpPBATUBHICTb, MOAIOHICTh 1
IIGHTUYHICTD 3 TOUKH 30pY.

15. Mortusmu. [TarepHn. HMM.
AnbrepuarusHi cumBosu IlUPAC.

16. BigmiHHOCTI  opraizamii TreHiB
MPOKAapioT 1 eyKapioT.

17. TIoHATTS €K30HY Ta IHTPOHY.

18. OcobauBocri KOHTEKCTHOT'O
BU3HAYEHHS €K30HIB 1 IHTPOHIB.

19. BinkpuTi  paMKd ~ 34YUTYBaHHS
(ORF).

20. CraTtuctnusi METOIU
IPOTHO3YBAaHHS €K30H-IHTPOHOT

CTPYKTYPH T'€HIB.

21. THCTpyMEHTH TOIIYKY 1 TIEPBHUHHOI
a”oTaIlll reHiB.

22. GENMARK. ORF Finder. GenDoc.
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24. TInctpymentun pomuau BLAST.
nucleotide blast. protein blast. blastx.
tblastn. tblastx..

25. Bwu3zHaveHHs JOMEHY OiNKy.

26. BwusHaveHHS TOMEHHOTO CKJIaay Ta
JIOMEHHO1 apXITEKTYpH.

27. Meronu 6101HGOPMATUIHOTO
BU3HAYEHHA [JOMEHIB 1 JOMEHHOI'O
CKJIaay OLIIKY.

28. SMART. Pfam. PROSITE.
[Tpodini. IlpuxoBani mozxeni MapkoBa
(HMM).

29. Kmamuctnyni Meromi. Kirrodosi
moHATTS DioreHii.

30. Khnamuctrnuaumii a”am3 1
PEKOHCTPYKILIS PLIOreHETUYHUX JIPEB.
31. Bwuau 1 Tomosorist (GiTOTeHETHYHUX
JPEB.

32. PYLIP 1 PI3HOBUIU Horo
iHcTpyMeHTiB. [Taker MEGA.

33. CkobxoBi KOHCTPYKII1
MHOXMHHOTO  BHpPIBHIOBaHHA 1  1IX
Bi3yauti3altis.

34. KapryBanHs TeHOMIB Ta
MaciTadyemi CUCTEMHU iX Bizyamizamii i
HaBirarmii.

NCBI Genome Data Viewer (GDV/Map 35. Perpakmis  OiIbOBHX  JUISHOK
Viewer). [MOBHOTEHOMHHX  IIOCJIiJIOBHOCTEN 1
23. Anropurmu 1 METOIH O010iHPOPMATHYHMX  aHai3  OKPEMHX
0101HGOPMATHIHOTO 1(0113%:9% JIOKYCIB.

[MOCJIIIOBHOCTEN.

3MICTOBHH MOJY.JIb 2
Memoou mooentosants ma ananizy MiXCMONEKVIAPHUX 83AEMOOILL

Tema 4. KJIFOYOBI PEIIO3UTOPII CTPYKTYP MAKPOMOJIEKYJI 1

HU3BKOMOJIEKYJIAPHUX  CIIOJIVK. PEKOHCTPYKLIA IIPOCTOPOBOI
CTPYKTYPU HU3BKOMOJIEKYJIAPHUX PEYOBUH, MAKPOMOJIEKYJI TA IX
KOMIIJIEKCIB DE NOVO. [DKEPEJIA IH®OPMAILJII O CTPYKTYPI MOJIEKY/JI,
KITIOYOBI ®OPMATHU 3AIIHUCY I 3BEPIITAHHA. IIPEIIPOLIECIHI" XIMIYHUX TA
CTPYKTYPHO-BIOJIOI'TYHHUX JAHUX. BEPUDIKAILIA CTPYKTYPHU
HU3bBKOMOJIEKYVJIZIPHHUX  PEYOBHH TA BIOIIOJIIMEPIB. DAKTOP
KOH®OPMALII I CTEPEOI3OMEPII JIITAHAIB. FIBJIIOTEKH ®PAIMEHTIB.
(19 200)
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Jdexuis 4. PEKOHCTPVKIJIA [TPOCTOPOBOI CTPYKTYPH CTPYKTYP MIKPO-
TA MAKPOMOJIEKYJIAPHUX CTPYKTYP. ®OPMATH 3AITUCY CTPYKTVPHOI
BIOJIOTTYHOI TH®OPMALIL. MPEMPOLIECIHI XIMIYHUX TA CTPVKTYPHO-
BIOJIOTTYHUX BA3 JAHUX. (3 200)

IIpakTtuuna podora 4. Mooentosanns i eepugikayisi cCmpykmypu HU3bKOMOJIEKYIAPHUX
pevosurn ma Oiononimepis. Knouosi 6azu danux nieanoié i MOOeN08AHHI CMPYKMYpPU
peuosur de nNOVO. bioniomexu Gpacmenmie. Ompumanns @Gainie cmpyKmypHoi
mononozii ma koopounam nicandie. (2 200)

3aeoannn 0aa camocmiinoi pooomu (14 200):

Mooenosanns cmpykmypu HU3bKOMOEKYIAPHUX peyosun 3a donomozoro BIOVIA Draw,
ISIS Draw, PubChem Sketcher ma inwux peoaxmopie. 3micm i cunmaxcuc patinie
Gdopmamis *.pdb, InChl, SMILES, *.mol, * mol2, *.sd, *sdf, mowo, a maxooic, noxionux
¢atinie mononoeii - *.1op, *.itp. Bioghizuuna i ximiuna ckradosi Gopmysanns 6mopuHHoL
cmpykmypu ma ¢onouney oinkie. Ilpoepamu i cepgicu 015 peKkoHCmMpYKyii cmpyKkmypu
HU3bKOMONCKYIAPHUX pevosur [ biononimepis. TIpoepamu: Modeler, I-Tasser, Chimera,
PyMOL, BIOVIA Draw i ICM-Browser. Incmpymenmu wmyunozo inmenexmy. AlphaFold
i ProteniX. Mexawnizmu ¢onouney i munu cmpykmyproi opeauizayii Oinxie. Mepedicesi
pecypcu ma iHCmMpyMeHmu MOOento8anHs MoneKkynsapHoi  mexauiku: HyperChem,

AmberTOOLS.

Pexomenoosana nimepamypa
[1, 2,3, 4,11, 22, 23, 24, ]

Tema 5. PEKOHCTPVKLIA [ IPOTHO3YBAHHS JITAHA-BUIKOBUX [
MAKPOMOJIEKYJIIPHUX B3AEMOJIH. KJIIOYOBI I[TOHATTA. [IPUHIHIIN |
MEXAHI3MH  BIII3HABAHHS CAHUTIB I @®OPMYBAHHS KOMIIJIEKCIB
MOJIEKYJI. MOJJIMBOCTI BIATBOPEHHS [ JIOKA3Y KOMIIUIEKCIB 34
JIOIIOMOI OO MOJIEKYVJIAPHOIO JIOKIHI'Y 1 MOJIEKYJIAPHOI JJUHAMIKY.
BIOIHOOPMATHYHI METOIU I IHCTPYMEHTH AHAJIIZY
MDKMOJIEKYJIAPHUX B3AEMOIIH. (25 200)

Jlexuisa 5. IIPOI'HO3YBAHHA JIIT'AH/[-BIVIKOBHUX I MAKPOMOJIEKYJIAIPHUX
B3AEMOJIA. TIPUHILUIIM | MEXAHI3MH  BIII3HABAHHS CAHUTIB 1
@OPMYBAHHA  KOMIUVIEKCIB  MOJIEKYJI.  BIATBOPEHHA I JIOKA3
KOMIUVIEKCIB 34 AOIIOMOI'OKO METO/IB MOJIEKYJIAPHOI'O JOKIHI'Y [
MOJIEKYJIAPHOI JUHAMIKHU. BIOIHDOOPMATHUYHI METO/JH I IHCTPYMEHTHU
AHAJII3Y MDKMOJIEKYJISIPHUX B3AEMOIH. (4 200)

3aeoanns oasa camocmiiinoi pooomu (16 200):

Bszaemoois 6inkie 3 HUBLKOMOAEKYIApHUMU peyosunamu. Pexowcmpykyis nieano-
Oinko6o2co Komniexkcy i3 sanyyennusm Al-cepsicy ProteniX. Ilpunyunu i mexamnizmu
00cniodceHHs. nepehy008 MONeKyl Ni0 SNIUBOM VIMBOPEHHS KOMNJIEKCI8 3 lieandamu i
MONeKyapHoi ounamiyi. Tunu 63aemo0ill OiIKI8 3 HUZLKOMOAEKYAAPHUMU CHOJIYKAMU.
Ipunyunu ma mexanizmu nieano-3a1eHCHuUx nepedy0oe oinkosux miweneu. Ompumanms
gaiinie mononozii ma koopounam nieandie. Mepeoicesuii cepsic ProDRG: npusnauenns,
npuUHYun pobomu, moxcaugocmi i oomedsicenns. Ilpoepamu 0na MOREKyIAPHO2O OOKIH2Y
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Ni2an0ig i OIIOK-OLIKOBUX B3AEMOOIU. Aneopummu MOAEKYIAPHO20 OOKIH2Y 3acobamu
npoepam CCDC Gold, IGEMDOCK, Cresset, BioSolvelT, mowo ma in.

Pexomenoosana nimepamypa
[1,2,3,4,7,10, 11, 20, 21, 25, 26, 28, 29, 30, 31]

Ipaxkmukym (5 200):

Pexoncmpykyia niean0-6inkosux KoMnieKcie memooom MONEKYIAPHO20 OOKIiHed i
Memooi8 WMYYHO20 IHMeneKkmy. Nni020moeKa CmpPYKmypu MilleHi, Rni020moeKa
bioniomexu nieandis, MmonexkyaapHuti ookune 6 npoepami CCDC GOLD i ananiz
pe3yibmamie Ha niocmasi 60y008aAHUX OYIHIOBANbHUX (DYHKYIU, MOAEKVIAPHUL OOKUHE 8
npoepami iGEMDOCK i ananiz pesynomamie Ha niocmaesi auaiimuytux iHCmpymeHmis
npoepamu. Poboma 3 nakemom BioSilvelT. Quyintosanns kopekmuocmi nosu Jiicanoy 8
npoepamax PyMOL, RasMOL i BIOVIA Discovery Studio Client.

Pekomenoosana nimepamypa
[1,2,3,4,7,10, 11, 20, 21, 25, 26, 28, 29, 30, 31]

Iumanmus 00 3micmoeozo mooyns 2
[TpuHnumm 1 mporpamMu Bi3yaui3zallii CTpyKTYpPH MOJICKYI.
MopnentoBaHHS CTPYKTYPH HU3bKOMOJIEKYJISIPHUX PEYOBHH.
MonekysipHa MEXaHiKa 1 MOJIEKyJIsipHa JUHAMIKA.
Cunosi noJsi.
PiBHi opranizariii OIKYy.
Metoau peKOHCTPYKIIiT TPOCTOPOBOT CTPYKTYpH Ol0moJIiMepiB
Modeler, I-Tasser, Chimera, PyMOL, BIOVIA Draw i ICM-Browser.
B3aemMois 611KiB 3 HU3bKOMOJICKYJISIPHUMHU PEUOBHHAMM.
MexaHi3MU JTIraHI-3JISKHUX TTepe0y10B O1TKOBUX MIIICHEH.
[TinroToBKa HU3BKOMOJICKYJISIPHUX JITAHIIB 10 MOJIEKYJISIPHOTO JOKIHTY 1
MOJIEKYJISIPHOT AUHAMIKH.
OtpumaHHs ¢aiIiB TOMOJIOTIT 32 TOOMOToI0 MepexeBoro cepricy ProDRG.
AJITOPUTMH 1 MEXaHI3MH MOJIEKYJISIPHOTO JOKIHTY JIITaHIIB.
MeToau IporHO3yBaHHS 1 MOJICTIIOBAaHHS O1JTOK-O17TKOBHX B3a€MOJIIN.
BuxopucranHs mporpaMHOro 3a0e3neueHHs 1k MOJICKYJISIPHOTO JIOKIHTY.
AunroputmiuHi ocobmuBocti mporpam Autodock, GOLD, Glide, DOCK i FlexX,.
Pecypcoemni oO6unciaeHHsS B MOJICKYJISIpHIK 610710T1i.
[TepeBaru i oOMeXEHHSI MOJICITIOBAHHS MOJIEKYJSIPHUX CTPYKTYp 13 3allydyeHHSIM
HITYYHOTO 1HTEJIEKTY .

RBoOoo~NoOR~whE
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3MICTOBHH MOJY.Ib 3

3acmocysanns memodie cmpykmypHoi 6ioiHhopmamuky 015 supiueHHsa 3a0a4
8IPMYANbHO20 CKPUHIHZY, apMakoghopHO20 NOULYKY, YMOUHEHHS MOAEKYIAPHUX
CMPYKMYp i npoyecié 3a 00NOMO2010 MONEKVIAPHOI OUHAMIKU. 3acmocy8aHHs
PeCcypCoEMHUX 00YUCTIeHb 05 BUPIUUEHHS MOAEKYIAPHO-0I0N02IYHUX 3A0aY.
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Tema 6. 34CTOCYBAHHSA METOMIB CTPVKTYPHOI BIOIH®OPMATHKHU 1A
BUPIIIIEHHA 3AJAY BIPTYAJIBHOIO CKPHUHIHTY, ®APMAKO®OPHOI'O
[IOLIVKY, VTOYHEHHS MOJIEKYJIAPHUX CTPVKTVP 1 IIPOLECIB 34
JJOIIOMOI OO MOJIEKVJIIPHOI JTAHAMIKH, 34CTOCYBAHHA
PECYPCOEMHHUX OBYHUCJHEHH JUIA BHPIIIEHHSA  MOJIEKVJISPHO-
BIOJIOTTYHUX 34/TAY. (18 200)

Jekuist 6. BIPTYAJILHUH CKPUHIHT [ ®APMAKO®PHUH ITOLIVKY. KJTIOYOBI
[PHHIUIIA, TEPEBATM 1 HEJOJIKM METONY ®APMAKO®OPHOIO
[TOIIVKY. MOJETIOBAHHA ®APMAKO®OPHUX MOJEJIEH I ITPOTPAMHI
34COFH. (3 200)

IpakTuuna podora 6. (3 200)

Tunu sipmyanvroco ckpuniney i papmarxogprozo nowyky. Illpoepamu i cepsicu. Knouosi
eracmueocmi gapmaxoghopy. Bniue mooeni ¢papmaxogopy i cmepuunux odbmedcenv Ha
pe3yiomam  ckpuniney. Ilpocnozyeanus ¢apmaxogopy 'y 6unaodky iOCymuocmi
nepeurHo2o  Komniaekcy. Kombinayis euxopucmanus memoody Kamanogopie i
GapmaxoghopHoco nowyxy.

3asoanns ona camocmiitnoi pooomu (12 200):

Tunu pecypcoemHnux obuucienvb. Anapamua i npocpamua cKIaoosi nio 4ac 0OpPaxyHKy
MONLEKYAAPHOT OUHAMIKU T IX 6NIUE HA AKICMb | WBUOKICb PeCyPCOEMHUX O0OYUCIIEHD.
Buxopucmanns CUDA. Pienogadicha ma He PIBHOBANCHA MOJEKYIAPHA OUHAMIKA.
Memoou ananizy po3paxyuky me pisHo8axdcHoi moaekyasiproi ounamiku. Texnonoeii Grid
i Cloud. Ocnosu ma areopummu monexynsiproi ounamixu. IIpoepamu Ons MoOen08anHs
MONeKyaapHoi Oounamixu. Jloseompusana MmoneKyiapHa OuHamixa OLnKie, NieaHoie i
MAKPOMONEKYNAPHUX KOMNIEKCIB.

Pexomenoosana nimepamypa
[1, 2,3,4,7,10, 11, 20, 21, 23, 30, 31, 36, 40]

Tema 7. PECVPCOCMHI OBYHUCJIEHHS B MOJIEKYJISAPHIN BIOJIOTI
ONTUMIZALIIA OBYHCTIOBAJILHUX PECYPCIB, [IEPEBATH
OHOIIOTOKOBHUX I BATATO ITOTOKOBHX OBYHCJIEHD, BUKOPUCTAHHA
CPU [ GPU OFYHCJIEHB. CIHELIAJI30BAHI CEPBICH, BIPTYAJIBHI
OPIAHI3AL]IL, BUKOPUCTAHHSA BIUIAJIEHOIO I CIIIBHOTO JOCTVITY.
TEXHOJIOTTI GRID I CLOUD. 3ACTOCVBAHHA KJIACTEPHHUX [ TP
OBYHCJIEHD JI/IS BUPIIIEHHA PI3HOMAHITHHUX 3A47AY9 MOJIEKYJIAPHOI
JUHAMIKH (METONIH, AJTOPUTMHM, CHJIOBI TIOJIA, VMOBH, TOIIO.):
IIITOTOBKA MIKPO- TA MAKPOMOJIEKYJI, TAPAMETPH3ALIIS CHCTEM,
AJITOPUTMH KOMAHJI TA ®AWIH KOH®ITYPALIL 3ACOBH KIHIEBOI
OBPOBKH  PE3VJIBTATIB PO3PAXYHKY MOJIEKYJIAPHOI  JTHHAMIKH.
IIOPIBHAHHA JAHUX PE3VJIBTATIB MOJIEKYJIAPHOI JTHUHAMIKH 3
EKCIEPUMEHTAJIEHUMH JAHUMH X-RAY I AMP. (16 200)

Jlekuin 7. THUIIM PECYPCOEMHUX OBYUCJIEHD. AIIAPATHA 1
ITPOT'PAMHA CKJIAJJOBI IT[J] YAC OBPAXYHKY MOJIEKYJIAPHOI JJMHAMIKH I
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IX BIIVIMB HA AKICTb I IIBUJKICTh PECYPCOEMHHUX OFYUCJIEHD.
BUKOPUCTAHHA CUDA. AHAJII3 PE3VJIBTATIB HE  PIBHOBAXXHOI
MOJIEKYJIAPHOI JIMHAMIKH. TIPOI'PAMHU JIJI1 OBPAXVHKY 1 AHAJII3Y
MOJIEKYJIAPHOI JUHAMIKH. GROMACS: [IAPAMETPH MDP-®AHUJIIB.
GROMACS: pulling, freeze, ndx. (2 200)

IMpakTuuna podora 7. (2 200.)
Iliocomosxa cucmem i 3anyck 0OPAXYHKY 3a0aY MOAEKYAAPHOL MEXAHIKU | MONEKYIAPHOT
OUHAMIKU.

3asoanns ona camocmiitnoi pooomu (8 200.):

IIpoepamnuii nakem Gromacs: aneopummu KOMawo, ¢hauiu Kougicypayii i mononoeii.
lloemanna poboma 3 Gromacs Ha O0OYUCTIOBATLHOMY Kldacmepi: napamempu mdp-
Qaiinie. Gromacs: pulling, freeze, ndx. Obpobka pe3yrbvmamis po3paxyHKy MOAEKYIAPHOL
ounamixu. Ilpoepamu: NOC, VMD ma PYMOL. Memoou xkpucmanocpagii ma SMP.
Obmedxncenns i nepesacu eKCnepuMeHmantbHux i 00YUCTIO8AILHUX MeMOOis.

Pekomenoosana nimepamypa
[3, 4,5, 8, 15, 33, 34, 35]

Tema 8. IIOLIVK KIJIBKICHUX CIIIBBIJHOIIEHb CTPYKTYPA-BJIACTUBICTD
13 BUKOPUCTAHHAM METO/]IB QSAR. (10 200)

Jdekuin 8. OINAHVBAHHS METOMIB ®APMAKO®OPHOIO IIOLIVKY HA
IIPUKJIAIl MEPEXEBOI'O [IHCTPYMEHTY PHARMIT. 3HAHOMCTBO 3
IIPOITPAMHHUM ITAKETOM CRESSET. (2 200)

Ipakmuxym (2 200)
Onanysannss  memooie  Gapmaxkogh)opHoeco NoOwyKy Ha NPUuKiadi  Mepedrtcesozo

incmpymenmy Pharmit. 3uatiomcmeo 3 npoepamnum naxemom Cresset. Pexoncmpykyis
MONEKYNIAPHUX CIPYKMYP [ KOMNJEKCi6 i3 3anyuennsm wmyynozo inmenexkmy. AlphaFold3 +
ProteniX. ITocmanoska 3adau monexkyiaproi ounamiku ¢ npoepami Gromacs.

3asoannsn ona camocmiiinoi pooomu (6 200)
Icmopis pozsumxy memody QSAR. Buou QSAR. 3D-QSAR.

Pexomenoosana nimepamypa
[2, 3, 4, 10, 11]

Iumanns 00 3micmoeozo mooyna 3

Buxopucranus CPU i GPU (CUDA).

Oo6uncnenns B GRID-Texnonorii.

OcHOBU MOJIEKYJIIPHOT MEXaHIKH 1 MOJIEKYJIIPHOI JJUHAMIKH MOJICKYJL.
MeTtoau aHami3y pe3yabTaTiB MOJEKYISPHOI IMHAMIKH.

Gromacs: pulling, freeze, ndx.

[Taker Gromacs: anropuT™Mu KoMaH/ Ta (¢ailinu KoHIryparii.

ok wnE
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7. JloBrorpuBana MOJIEKYyJIsipHA OUHAMiKa OUIKIB, JITaHAIB, MaKpOMOJEKYJISIPHUX

KOMILIEKCIB.

8. IIporoxkoi 3amycky obumncienb Gromacs Ha K1acTepi.
9. OOpoOKa pe3yabTaTiB PO3PAXYHKY MOJICKYJISIPHOT TUHAMIKH.

10.TIporpamu NOC ta VMD.
11.O6mexenHs 1
MOJICKYJISIPHOL TMHAMIKH.

nepeBarn eKCIepUMEHTAIbHUX 1

OOYMCITIOBATIBHUX METO/IIB

IlepeJtik 3anuTaHb 10 3aJIIKY

1. BuzHauenns 610iH(popMaTHKH.
CrpykTypHa 6i0iH(popmMaTHKa.

2. OcHOBHI 11111 1 3aBIaHHA .

3. [TonsaTTs TEeHOMY Ta MNpPOTEOMY
0101H(pOpMaTHKH.

4, ['enomika 1 mpoTreoMika.

S. Exocucrema OCHOBHHUX

oioindopmaTrunnx Web-pecypcis: NCBI,
UniProt, PIR i Protein Data Bank.

6. Bumu 6a3 manux. GenBank. Swiss-
Prot. EMBL. TREMBL. PDB. PubMed.

7. Opranizamiss 1 OCHOBH  MONIYKY
MOJIEKYJIIPHO-010JI0T19HOI 1H(pOpMaIIii.

8. dopmatH JeNOHYBaHHS 1 30€piraHHs
[MOCIIIIOBHOCTEM B 0Oasax pganux. Fasta
dbopmat. RAW-dopwmar.

9. Metoau TOpiBHSHHS ~ 010JOTIYHUX
[MOCJIIIOBHOCTEN.

10.  JlokaiubHi 1 rmo6anbHi BUPIBHIOBAHHS
[IOCJIIIOBHOCTEN.
11. Barosi
TIPU3HAYCHHS.
12. TlapHi Ta MHOXXMHHI BHUPIBHIOBaHHS.
Buan MHOKMHHHX BUPIBHIOBaHb.

13. KoHcepBaTuBHICTh, MOMIOHICTH 1
1ICHTUYHICTD.

14,  Morusmu. [TatepHu.
[TigcranosmoBaiibHl cumBoiu |UPAC mns
HYKJICOTH/IIB 1 aMiHOKHCJIOT.

15. BiamigHOCTI oprasizarrii
MPOKApioT 1 eyKapioT.

16.  TloHATTS €K30HY Ta IHTPOHY.
17. Oco0OauBOCTI KOHTEKCTY €K30HHO-
IHTPOHHOI CTPYKTYpH T'€HIB.

18.  Binkputi pamku 3untyBanHs (ORF).
19. Meronu TPOTHO3YBAHHS EK30HHO-
IHTPOHHOI CTPYKTYPH T'€HiB.

marpumi. IXx  Buam i

reHiB

20.  bioindpopmaTuuHi IHCTPYMEHTHU
NOIIYKY 1 aHOTalli FeHiB.
21. ORF Finder. MapWiver.

GENMARK. GenDoc.

22.  AJropuTMH HOILIYKY MOCIIJOBHOCTEN
3a TOMOJIOTIEIO.
23. Poauna
nucleotide blast.
tblastn. tblastx..
24.  TIoHATTS JOMEHY OLIKY.
25. TloHATTS JOOMEHHOIO
JIOMEHHOT apXITEKTypH.

BLAST.
blastx.

aJITOPUTMIB
protein  blast.

CKllagy Ta

26. Meroau 0101H(pOPMATUIHOTO
BU3HAYCHHS JIOMEHIB i JOMEHHOT
aApXITEKTYpH.

27. Mepexesi cepsicu PROSITE, Pfam i
SMART. [Ilpodini. IlpuxoBani Mozaemi
Mapkosa.

28.  Tlonsartsa dimoreHeTukH, HiIOTeHil Ta
(b1TOTEeHETHYHOTO aHAITI3Y.

29.  PexoHcTpyKIIis (b1TOTeHE THIHHUX
npeB. BU3HaueHHsI TOMOJIOTT 1 arTOpUTMHU.
30. Bwuawm digoreHeTHUHUX JPEB.

31. IIporpamue 3abe3neueHHs:

32.  ClustalX, MEGA.

33. BoOynomani B Clustal iHcTpymeHTH
KJIacTepHu3arlii MOCTiIOBHOCTEH.

34.  Kio4oBi peno3uTopii CTPYKTYpPHHX

daiiniB MaKpOMOJIEKYI i
HU3BKOMOJICKYJIIPHUX CIONYK. biGmioreku
¢dbparMeHTiB.

35.  Pexoncrpykitis MPOCTOPOBOT
CTPYKTYPH HH3bKOMOJEKYJSIPHUX PEYOBUH,
MaKpOMOJIEKYJI Ta iX KOMIUIEKCiB de novo.
36. @DyHaaMmeHTalbHi IPUHLIMIIH i
nporpamMM Ui Bi3yami3amii MOJEeKYJISIPHUX
TAHUX.



37. Jlxepena indopmamii O CTPYKTypi

MOJIEKYJ, KJIIO4OBI (opmatu 3amucy 1
30epiraHHsl.

38. Kondopmamiitna  MIiHIHBICTb i
CTepeoi3oMepii JIraHaiB.

39.  Cunosi OIS, [pemporneciar
XIMIYHUX  Ta  CTPYKTYPHO-010JOTTYHUX
TaHUX.

40.  PiBHi opranizarmii OiKy.

41. Meroau pEeKOHCTPYKIlli MPOCTOPOBOI
CTPYKTypH OlomosimepiB

42.  Modeler, ICM, Gausian, Chimera.

43. PyMOL

44.  BusHaueHHs dbapmakodopy,
(dapmakopopHUil MOLIYK.

45. QSAR. Busznauenns, BU/]IH,
MPOrpaMHu.

46. baza  pmanux  CSD.  Pecypcn,
nporpamu 1 wmicis  KemOpumkcbkoro

KpHUcTanorpadiuHoro 1eHTpy.

47.  Metoau 610iHPOPMATUYHOTO aHATIZY
MDKMOJICKYJISIPHUX B3a€EMOJIIN.

48. MexaHi3mMu MOJIEKYJISIPHOTO
BIM3HAaBaHHA 1  ¢opMyBaHHS  O1JIOK-
JITaHIHOTO KOMILIEKCY.

49.  Ciau HEKOBAJIEHTHUX B3a€EMOJIIM.

50.  Jlirana-0inkoBe pUIacyBaHHS.
BaxmuBicte  anma  3amad JIOKIHTY 1
BIpTYyaJIbHOTO CKPHHIHTY.

51. Bsaemomisa OLJIKIB 3
HU3bKOMOJICKYJIIPHUMU PCUYOBHHAMU.
PexoncTpyKIis JIrada-01IKOBUX
KOMILJIEKCIB.

52.  MonekyysipHi  MEXaHI3MH  JIiraH]-
OLIKOBOI B3aeMO/IT 1 X HACHIIKH.

53. IaTepnperariss MOJEKYISAPHUX JaHUX
Ha TIJCTaBl PeE3yibTaTIB MOJEKYISIPHOTO
JOKIHTY 1 MOJICKYJISIPHOT JMHAMIIII.

54. Ortpumanns (aiimiB  CTPYKTYpHOL
TOITOJIOT1T Ta KOOpJIMHAT JITaH/iB.
[Ipu3navyenns,  npuHOMN  podOTH i

MO>KJIUBOCT1 OH-JIAH IHCTPYMEHTY

55. Mexani3mu Jirasa-011KoBUX 1 O1710K—
O1IKOBHX B3a€MOJIIH.

56. Tumm Ta MexaHi3MH MOJEKYJSPHOTO
JOKIHTY.

57.  Binok-OuUIKOBI B3aeMoOIii.
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58.  BukopucraHss IPOrPaMHOIO
3a0e3neveHHs A1 MOJIEKYJISIPHOTO JTOKIHTY.
59. Amroputrmm poOOTH TPOTPaAMHOTO
3a0e3neyeHHs TUIS CKPUHIHTY Ta
MOJIEKYJIIPHOTO JOKIHTY: GOLD,
IGEMDOCK, FlexX, AutoDock, Glide,
HEX, DOCK, Ta iH.

60. Pecypcoemni OOYHUCIICHHS B
MOJICKYJISIpHIM ~ Olosiorii.  3acTocyBaHHS
PECYPCOEMHHX OOYHCIICHD U BHUPIIICHHS
MOJICKYJISIPHO-010JIOTIYHUX 3a]1a4.

61. Onrumizars 00YHUCITIOBATIBHUX
pecypciB, TiepeBard  OJHOMOTOKOBUX 1
0araToIOTOKOBUX 00YMCIICHbD,

BukopuctanHs CPU 1 GPU oGuucnens.

62.  Texuomorii Grid i Cloud.

63. CnemianizoBaHi cepBicH, BIpTyalibHI
opraHizailii, BUKOPUCTaHHS BIJJAJICHOTO 1
crnipHOrO poctrymy. Grid.

64. PobGora 3 kiactepoM. 3acToCyBaHHS
kmactepuux 1 I'pig oOuucnmenbp  Juist
BHUPIIICHHS PI3HOMaHITHUX 3a/1a4
MOJIEKYJISIPHOT JUHAMIKH.

65. OcHOBH MOJEKYJISIPHOI
O1JIKIB Ta MOJIHYKICOTHIB.
66. Bupimenns 3agau
IUHAMIKHA:  IArOTOBKA,
CUCTEM,  QJITOPUTMHU
KoH(piryparti.

67. Meroau aHaizy pe3yabTaTiB
PO3PaXyHKY MOJIEKYJSIPHOT JMHAMIKH.

68.  Gromacs: pulling, freeze, ndx.

69. JloBrorpuBaia MOJICKYJISIpHA
JIMHAMIKa O1JIKIB, JIraHIiB,
MaKpPOMOJIEKYJISIPHUX KOMILIEKCIB.
70.  Tloeramna MOCTaHOBKA
CTPYKTYpPHHX OOYHCIICHb 1
kinactepoM. JlokampHa 1
po0oTa 3 KIIacTepoM.

71.  OO6poOka pe3ynbTaTiB PO3PAXYHKY
MOJIEKYJISIPHOI JMHAMIKH.

72. AmnapaTHa i mporpamMHa CKJIaJIOBi i
yac 00paxyHKy MOJICKYJISIPHOT IMHAMIKH 1 1X
BILJIUB HA SIKICTh 1 MBUAKICTh PECYPCOEMHUX
00YHCIICHbD.

73. Meromu xpucranorpagii ta AMP.
IlepeBaru i 0OMeXeHHSI IHCTPYMEHTAIbHUX
Memoaois.

JTUHAMIKHA

MOJIEKYJIAPHOT
napameTpu3ailis
KOMaHJ, (ainu

3a1a4
pobota 3
JIUCTAHIlIITHA



74. TlopiBHAHHS 1 B3a€MHE JIOTIOBHEHHS
7a00paTOPHUX 1 OOUYUCTIOBAILHUX METOIB

CTPYKTYpPHOI
VMD.

0101H(OpMAaTHKHU.

NOC Ta
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75.  TlopiBHAHHSA pe3yJIbTaTIB
MOJICKYJISIPHOI TUHAMIKU Ta faHux SAMP.
76.  IlepeBarm 1 0OMEKEeHHS

MOJIETIOBAHHS MOJIEKYJSIPHUX CTPYKTYp 13
3aJTy4YE€HHSAM LITYYHOTO 1HTEJIEKTY.
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KonTpoas 3Hanb i po3noais 0aaiB, iKi oTpUMYIOTH 3100yBavi

KonTpos 3m1iicHIOEThCS 32 MOYJIEHO-PEUTUHTOBOIO CUCTEMOIO.

VY 3microBuii Moayb 1 (3M1) Bxomsts Temu 1-3, y 3micToBuii Moayib 2 (3M2) — Temu
4-5, y 3microBuii MoyItb 3 (3M3) — Temu 6-8.

Bunu KOHTpOIIO — MOTOYHUMN, MOJTYJIBHUM 1 MIJICYMKOBHIA.

Ilomounuti konmpoab 3MIACHIOETHCA M1 Yac MTPOBEJACHHS HABYAIbHUX 3aHATH 1 Ma€
Ha MeT1 NePEeBIPKY 3aCBOEHHS aclipaHTaMu HaBYaJIbHOTO Marepiany. @opma npoBeIeHHS
MOTOYHOTO KOHTPOJIIO MiJiI Yac HAaBYAJIBbHUX 3aHATh: YCHE OINUTYBaHHS, HNUCHbMOBUU
KOHTPOJIb, TECTOBUI, CAMOOILIIHIOBaHHS, IEPEBIpKa MPAKTUYHUX HABUYOK. MaKkcuMalibHa
KUIBKICTh 0alliB, AKy acmipaHT MOKE OTPUMAaTH 3a pe3yJibTaTaMd BUKOHAHHS 3aBJIaHb
MMOTOYHOT'O KOHTPOJIIO B KO)KHOMY 31 3MICTOBHUX MO/TYJIIB, HABE/ICHA Y TAOJIHIII.

OOO0B’SI3KOBUM JUISl 3aJ1IKy € BIANPAIIOBaHHS BCIX MPAKTUYHUX 3aHATh. Y BUIAIKY
B1JICYyTHOCTI aclipaHTa, BIH MOKE BIIPALIOBAaTH NPONYIIEHE 3aHATTS Yy M03aay JUTOPHUI
yac (MPOMYIIEHUX 3aHATh HE MOXKEe OyTH Oiibllle MOJOBHMHU BiJl 3arajibHOi KIJTBKOCTI
3aHSTH).

Oyinrosants 3a popmamu NOMOYHO20 KOHMPOIIO: KoediuienT 2,5
3M1 3M?2 3M3
; . Max. — : . Max. — . . Max. —
Mln _ 9 6(1]116‘ 15 6aﬂl’6 Mln - 6 661]”6 10 6a]1ig Mln - 9 6a.7”6 15 6a./li6
Bimosine |, 3” x 3=9],5"x3=15|,3"x2=6|,5"x2=10],3"x3=9|,5"x3=15

«3/5»_

MiHIMaJIbHa/MaKCUMalbHa OIIHKA, SIKY MOKE€ OTPUMATH acIipaHT.

Jlns  acmipaHTiB, SIKi HaOpaau KUIBKICTh OalliB, IO TOCTYMAOTBCS KPUIMUYHO-
pospaxynxosomy minimymy (60 6anie), mis CKIamaHHS 3aliKy OOOB’S3KOBE MPOXOKEHHS
JOJJATKOBOTO TECTYBAHHSI.

Iliocymxosuii koHmponib TIPOBOJIUTHCA HA OCTAaHHBOMY NPAKTUUYHOMY 3aHATTI 1
CKJIAJIAETHCSA 13 CYyMH OalliB yCiX 3MICTOBUX MOMIYJIIB.

AKI

3azanvna KinbKicmo Oanie,

MOXMCYmMb ompumamu cmyoeHmu 3  Kypcy
«Cmpykmypha 0ioingpopmamuxa»
3MicTOBHIA 3MiCTOBHIA 3MiCTOBHIA 3anik
MOIYJh 1 MOIYJIb 2 MOAYJb 3 (miacyMKoBa OITiHKA)
MinimMym 22,5 15 22,5 60
Makcumym 37,5 25 37,5 100

Iliocymkosea peiimunzoea ouyinka 3 Kypcy «Cmpykmypna 0Oioingpopmamuarn
BUCTAaBJIAECTHCA ITICIIST O3HAMOMJIEHHS 3 ITOBHHUM OOCATOM JIEKIN 3 JaHOI JUCILIMIUIIHU Ta
32 YMOBM HAasIBHOCTI KOHCIIEKTY MPOCITyXaHUX JIEKI[ii. B pa3i BicyTHOCTI acmipaHTa npu
MOJIyJTbHOMY KOHTPOJIi 3 TOBKHUX MPHUYMH, SKI MIATBEPIKEHI JOKYMEHTAJIbHO, BIH Ma€
MPaBO MEPECKIaJaHHsI BIPOJOBXK IBOX THKHIB. [Ipm HesBI acmipaHTa y 3a3HaueHU
TepMiH 0e3 MOBaXHUX MPUYHMH KUTBKICTh 0alliB JAHOTO MOAYJISL OPIBHIOE HYJIIO.
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KonTpoJb 3HaHb.
Kontpors 3a1iicHIOEThCS 32 MOYJIEHO-PEUTUHTOBOIO CUCTEMOIO.

Ilpu yvomy, Kinvkicme 6anis:
e 1-34 BimmoBimae OIIHIN «HE3aJOBIILHO» 3 O0OB’SI3KOBUM TOBTOPHUM BHUBYCHHSIM
JIACIIMILIIHY,
35-39 BianoBiga€ OIIHIT «HE3a0BUTLHOY» 3 MOXIIUBICTIO TIOBTOPHOTO CKJIAJIAHHS;
40-60 BigmoBia€ OMIHIl «3a0BLILHO» («IOCTATHLOY);
61-69 BiamoBizac OLIHIN «3a10BIILHO;
70 - 80 BiamoBiae OMiHII «T00pE»;
81 - 89 BiamoBigae omiHIIN «J100pe» («Iyxke T00pe»);
90 - 100 BiamoBizae OIIHIN «BIAMIHHOY.

IIIkaJia ONiHIOBAHHS aAKA/AEeMiYHOI YCIIIIHOCTI acImipaHTa

PiBens mocsaruens, % /Marks, Orinka OriHKa 3a HAI[IOHATLHOIO 3anik
(Oasu 3a OCBITHIO JTISUTBHICTB) €KTC/ECTS mikanoro (National grade)
90 - 100 A Bigminno (Excellent) 3apaxoBaHO
82 -89 B
74 - 81 C noope (Good)
64 — 73 D
32/10BLJILHO
60 — 63 E (Satisfactory)
35-59 FX He3zaaoBibHo (Fail) He 3apaxoBaHO
3 MOXKJIUBICTIO
MOBTOPHOTO CKJIaJaHHs
1-34 F He3anoBiibHO (Fail)
3 000B’I3KOBHM
MOBTOPHUM BHBYCHHSIM
JUCIUIUIIHA

MeToau HaAaBYAHHSA
[TosicHIOBaJIbLHO-1IFOCTPATHBHI, YaCTKOBO-TIOIITYKOBI, MPOOJEMHOT0 BHKJIaJaHHS
Marepiainy, JOCTIAHUIbKI.

TexniuHi 32001 HABYAHHA
[Ipoekrop mynasTuMeniianii Epson EMP-S42, 2, pik BBeIeHHs B €KCILUTyaTaIlio —
2004; HoyTOyK, ekpan, Zoom/Google Meet — cepBicu 11 TUCTAHIIIMHOTO HABYaHHS Ta
OH-JIaliH KOHCYJIbTAIIIH.

MarepianbHe 3a0e3me4eHHs JUCHUILIIHA

Aymuropii Y «IXBI' HAH Vxkpainu», naGopartopis OioiHpOpMaTUKH Ta
ctpykrypHoi 6iomorii Y «IXBI' HAH Ykpaian».

IMouaiTHKHY HABYAJBLHOI JUCHHUILIIHHA
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Pexomenoayii wjooo pobomu ma xypci: OpaTu aKTHUBHY Y4yacTb y BCiX (opmax
poOOTH Ha 3aHATTSX, IPUCBAYYBATH 1-2 roJ. M0JHs BUKOHAHHIO CAMOCTIIHOI poOOTH Ta
MIATOTOBI A0 3aHATh, 33JaBaTH MUTAHHS IiJl Yac 3aHATh, BYACHO 3/1aBaTH 3aBJaHHS Ta
BUKOHYBATH yCl1 (POPMU KOHTPOJIIO.

Biosioysanua 3amame. BinBimyBaHHS JIEKI[IH Ta TPaKTUYHUX 3aHATH €
00o0B’s13k0BUM. [lpu crhi3HeHHI Ha JeKUil0 abo MpaKTUYHE 3aHATTS Oulbllle HDK Ha 5
XBWIMH 3/100yBay(Kka) OCBITH MOXkeTe OyTH He aonyuieHui(Ha) 10 3aHaTTs. [Ipomymieni
3aHATTS BIANPAIbOBYIOTHCSA BiAMOBIMHO a0 [lojiokeHHs Tpo opraHizaiiid OCBITHBOTO
mporiecy B acmipantypi Jlep:kaBHoi ycTaHOBU «IHCTHUTYT Xap4yoBoi Ol0T€XHOJOTIi Ta
reHomiku HamionansHOT akageMii Hayk Ykpaian» https://ifbg.org.ua/uk/293/normatyvno-
pravove-ta-metodychne-zabezpechennya-navchannya-v-aspiranturi

Axademiuna Oobpouecnicmo. B 1Y «IXBI' HAH Vkpainu» 10oTpuMyroThcs
MNPUHIMIY HETEPHIUMOCTI («HYJIbOBOI TOJEPAHTHOCTI») JI0 MOPYLIEHb aKaJAeMIuHOl
NOOpOYECHOCTI Ta €TUKM AakKaJeMIYHUX B3a€EMOBIJHOCHH. bBynb-fiKi THOpYyIIEHHS
MPUHIIMIIB aKaJAeMidyHOi JO0OpOYECHOCTI TATHYTH 3a COOOK BIAMOBIAAIBHICTH Y
BCTaHOBJICHOMY B oy «IXbI' HAH Ykpainn»
nopsaky https://ifbg.org.ua/uk/293/normatyvno-pravove-ta-metodychne-
zabezpechennya-navchannya-v-aspiranturi

BuxopuctanHs €JeKTPOHHUX TaJKETIB Ta IHCTPYMEHTIB IITYYHOTO 1HTENEKTY
JIOITyCKA€THCS JIMILE 3 TO3BOJIY BUKJIaJaya.

THonimuxa woodo oci6 3 ocobnueumu oceimuivu nompebamu. 3m00yBavi 3
O0COOJIMBUMH OCBITHIMH TOTpe0aMy MaroTh 3B’S3aTHCS 3 BHKJIaJadueM 3a/JIs1 PO3POOKH
1HIUB1IyaIbHOT OCBITHBOI TpaekTopii. Yac BiAMOBiAl BUKIanaya: 24 rOJAUHH.
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