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BCTYII

[Iporpama HaB4anmpHOI AMCHUIUTIHK ‘“XeMoiHpopMaThka 1 XeMoMeTpis~ CKiaaeHa
BIJIMOBIIHO 10 OCBITHHO-TIPOQECiHOI (OCBITHRO-HAYKOBOI) MPOrpaMy MIiATOTOBKH Marictpa
Hanpsimy 102 — «Ximis»

1. Onmc HABYAJIBHOI JUCHHUILTIHA
1.1. Mera BHKJIaJaHHS HaBYAIBbHOI AMCIUIUIIHM — HAJATH CTYACHTAM, sIKi HABYAIOTHCS 3a
HanpsimoM ,,XiMig” 3a OKP marictp (cmeuwiamicT) 3HaHb 3 BUKOPUCTAHHS XEMOMETPHUYHHUX
(CTaTHCTUYHUX Ta IHIIMX MAaTEMAaTUYHHMX) METOIIB OOpPOOKH MAacHBIB EKCIEPUMEHTAIHHHUX
MaHUX, 30KpeMa, pe3yJbTaTiB KIUIbKICHOTO (i3MKO-XIMIYHOTO aHami3y, KBaHTOBO-XIMIYHUX
METOMIB PO3pPaxyHKy TIeOMETpii, eNeKTpOHHOI OyIOBH Ta BJIACTUBOCTEH  CKJIAIHUX
6araToaTOMHHMX CHCTEM.

1.2. OcHOBHI 3aBJjaHHs1 BUBYECHHS AUCLUILTIHU «XeMOiH(POPMATHKA 1 XEMOMETPIsH» MONATal0Th Y

® O3HAWOMJICHHI CTYACHTIB 13 CTaTHCTUYHUMH Ta MATEeMAaTHYHUMH METOJaMH IO
HaIpaBJICHI Ha PO3B’A3aHHS THIIOBUX HaBYAIBHUX Ta HAYKOBHX 33/1a4 XiMil;

® O3HAMOMJICHHI CTYJICHTIB 13 KOMIT IOTEPHUMH TEXHOJIOTISIMH, 110 HaIpaBJeHI Ha 0OpOoOKy
BEJIMKUX MACHUBIB CTPYKTYPHO-XIMIYHHUX JaHUX;

® OBOJIOZIIHHI IPOTPAMHUMHU 3ac00aMu /7151 pO3B’sI3aHHA MPUKIIAJIHUX XIMIUHUX 3a7ay;

® PO3BUTKY YMIiHHS POOOTH i3 JOCTYITHAMH KBaHTOBO-XIMIYHHMH Ta CTAaTHUCTUYHHMH
MaKeTaMH Iporpam.

1.3. KinpkicTh KpeauTiB 7

1.4. 3aranpHa KUTBKICTH ToauH 210

1.5. XapakTepucTHKa HaBUYAJIbHOT AUCITUTLUTIHI

3a Bubopom
JlenHa ¢popma HaBYaHHS | 3aouHa (quctaHuiiiHa) popMa HaBYAHHS
Pik miaroroBxu
1-it \ 1-it
Cemectp
1-ii | 19-it
Jlexmii
32 rop. \ 10 rox.
JlaGopatopHi 3aHATTS
32 ron. \ 10 rox.
CamocriiiHa poboTa
146 rox. \ 190 rox.

[HMBiNyaNIbHI 3aBIAHHS

He nepenbaueno

1.6. 3aruiaHoBaHi pe3yJIbTaTH HaBYaHHs. Y pe3yibTaTi BUBYCHHS JAAHOTO KypCy CTYAEHT
MTOBHHEH:
3HATH: 3acaJd XEMOMETpil SK MDKAMCHHUIUTIHAPHOI HAyKH Ul BWIYYCHHS 3MiCTOBHOI
iH(popMarIii 3 eKCIIepUMEHTATFHIX JTaHUX Ta 00POOKH TaHUX XIMIYHOTO €KCIICPUMEHTY.
BMIiTH: BUKOPHCTOBYBaTH KOMIUIEKC XEMOMETPUYHUX METOJIB Ta PO3PaXyHKOBHX 3aC00iB
JUTSI OI[IHIOBAHHS MTAPaMETPiB XIMIYHUX CHCTEM.



2. TeMaTHYHMI IVIAH HABYAJBLHOI JUCIUTILIIHHA

Po3aia 1. Jlekuiiinuii maTepiaj

Tema 1. XemomeTpis fSK MDKIUCUUIUIIHAPHA HAayKoBa AMCUUIUIIHA. XEMOMETpis Ta XiMisi,
XEMOMETpis Ta MPUKJIaIHa CTAaTUCTHKA.

Tema 2. Orisa 3aBIaHb XEMOMETPIi Ta TOJOBHUX XEMOMETPUIHIX METOIIB.

Tema 3. 3acanu mapameTpu4Hoi ctaTHCTUKH. Posmomin moxubok ['ayca sik rpanmunmii. Merton
MakcUMyMy TpasaomnonioHocti. Meron Haiimenmux kBanpartiB (MHK). PospaxynkoBa cxema MHK.
Hexopexktamit xapaktep 3amadi MHK Tta 3acobm perymsapusamii (THXOHIBChKA peTyisipHU3ariis,
CUHTYJISIpHUI PO3KIaJ SK onxHa 3 peamizanidi THXOHIBCBHKOI peryinspusaiii). CTaTUCTHYHI BIACTHBOCTI
ominok MHK. AHani3 agekBaTHOCTI Mojiesei (TT100abHI Ta JIOKAJIbHI KPUTEpii).

Tema 4. 3akon posmoxinry Jlammaca gk rpanwuamid. Mertonm HaiMeHmmX MoxayiiB (MHM).
PospaxynkoBa cxema MHM.

Tema 5. PoGactHi ominku. PisHOBuAM poOacTHHX omiHoK. M-ominku XproOepa. Po3paxynkoBa
cxema M-omiHtoBanHA. PobOactHi ominku Teopii HewiTkux MHOXHH (THM). PospaxyHkoBa cxema
OLIiHIOBaHHA 3a pornomoroo THM.

Tema 6. Kpoc-Baminariis sk 3aci0 OI[IHKK aJIeKBaTHOCTI Ta Bepudikailii Mmonenei. [TapamerpuyuHa
ineHTH(diKaIist HA OCHOBI KpOC-BasTifartii.

Tema 7. Po3B’s13aHHA HEKOPEKTHO MOCTABJICHMUX 3a]ad, [0 BUHUKAIOTh IPH OLIHILI €HEPreTHYHOI
HEOJTHOPITHOCTI TOBEPXOHb.

Tema 8. Knacrepuuii i auckpumiHaHTHUE aHami3. [Ipukiagn BUKOpPHCTAaHHA A BHIYYCHHS
3MiCTOBHOI XiMi4HOT iHpOpMAaIIii 3 BETUKUX MACUBIB €KCIIEPUMEHTAILHUX JaHHX.

Tema 9. Kopensuiiinuii anani3. Kopensuiiiai piBHSIHHS B XiMil.

Tema 10. [IpoGrema po3poOku MaTeMaTHYHUX MOJEIIEH, MO MOB’SI3yI0Th CTPYKTYPY PEUYOBHHU i3
ii BmactuBocTsMu. OcHoOBHI mizxomu. KBaHTOBa XiMis SIK METOA MNPOTHO3Y Ta LIECIPSIMOBAHOIO
CTBOPEHHSI CUCTEM i3 3alaHMHU BIaCTUBOCTSIMU.

Tema 11. CuctemaTuka KBaHTOBOXIMIYHMX MeToiB. HamiBemmnipuuHi Ta HeeMmipuuHi (ab initio)
metoau. Meron ["aptpi-®oka. Beepanentni Habmmkenuss — CNDO, MNDO, MINDO, AM1, PM3, RM1,
PM6. Ix mapamerpusanis. 3HaiiomMcTBO 3 mporpamMunmu nakeramu HyperChem. MOPAC.

Tema 12. Po3paxyHku enekTpoHHOT OymoBH Ta reoMmeTpili OiOJIOTIYHO aKTHBHUX CIOJYK.
PospaxyHku  (i3MKo-XiMiYHMX BIacTUBOCTeW Monekyn. DysuiepeH, HAHOCHCTEMH, BYTJELEBi
HAHOTPYOKH, rpadeH.

Tema 13. IcTopuunuii ornsg AOCTiAKEHD 3B'sI3Ky 010J0TIYHOI aKTUBHOCTI Ta CTPYKTYpPH MOJIEKYIL.
Meroau po3paxyHKiB OiojorigHoi akTuBHOCTI (BA) XiMIYHMX pPEUOBHH SIK YacTHHA IMPOOJIEMATHKH
QSAR. OcnosHi etanu ouinku bA. 3aranpHuii Te3aypyc Tumis bA.

Tema 14. [laketn mnpukiagHUX mporpam opieHToBaHi Ha mnpoOmematuky QSAR: Avogadro,
HYPERCHEM, DRAGON, ACDLabs, PASS, Tomro. [Iporpamu Bi3yamizattii. Bizyamizamis 6iomMmoneky:t.

Tema 15. Jloriko-KOMOIHATOPHUN METON y KOHCTPYIOBAaHHI JIIKapcChbKHX TpenapariB. baiiecosi
OIIIHKY WMOBIPHOCTI.

Tema 16. Meton mnporpamMoBaHMX HEHPOHHUX MeEpeX. THUMHM HEWpPOHHUX Mepex. [ eHeTwdHi
aNTOPUTMH. 3aCTOCYBaHHS 10 Mpo0sIeM Kiacudikaii Ta KiracTepu3artii.

Tema 17. AHajiiz 0araTOBUMIpPHHUX JaHUX. METOJX TOJIOBHHUX KOMIIOHEHT. (DakTOpHMIA aHai3
OararoBapianTHUX AaHuX. OGepTaHHS PaKTOPIB.

Tema 18. L;- ta L, — perymsapu3aiis. CkopodeHHs IpeaukTopHoro Hadopy. Merog LASSO.

Tema 19. JluckpuMiHaWiiHUK aHami3 Ta JIOTICTHYHA perpecis B mpobieMi mNOOYyIOBU
MPOTHOCTHYHUX MoJiesiell 0ionoriyHoi akTWBHOCTI. KaHIleporeHHa aKTHBHICTh TOMI [UKIIYHHUX
apOMAaTHYHHX CIIONYK.

Po3ain 2. JlaGopaTopHi 3aHATTS

Tema 20. 3acanu napaMeTpuUdHOi cTaTUCTUKU. Po3nozin noxnbok ["ayca six rpanudHmic. MeToq
MaKCUMyMYy TIpaBaomnoaioHocTi. Merox Haiimenmux kBanapariB (MHK). Po3paxynkosa cxema MHK.
HexopexTauii xapakrep 3amgaqi MHK ta 3acobu perymspuzanii (TuxoHiBcbka peryispusaiis,
CUHTYJISIpHHI PO3KJIa[ sIK O/1HA 3 peattizaniii TuxoHiBchKoi peryisipu3anii). CTaTHCTUYHI BIACTHBOCTI
ominok MHK. Anani3 agekBaTHOCTI Mojesei (TT100abHi Ta TOKaIbHI KpUTepii).

Tema 21. 3akoH po3noainy Jlammaca sk rpaauaanid. MeTton HalimeHmx MoayaiB (MHM).
PospaxynkoBa cxema MHM.



Tema 22. PobactHi omiaky. PisHOBHIN pobacTHUX OIiHOK. M-ortinku XproOepa. Po3paxyHkoBa
cxema M-orriHroBanHs. PobactHi oninku Teopii HeuiTkux MHOkUH (THM). Po3paxyHkoBa cxema
OLIIHIOBAHHA 3a nornomMororw THM.

Tema 23. Kpoc-Bamigaris sk 3aci® OIiHKH aqeKBaTHOCTI Ta Bepudikamii moaeneit. [lapameTpuyana
ineHTu(ikailisi Ha OCHOBI Kpoc-Bastifartii.

Tema 24. Po3B’s13aHHsI HEKOPEKTHO MOCTABICHUX 33/1a4, 110 BUHUKAIOTH NIPU OL[iHIII €HepreTHYHOT
HEOJTHOPITHOCTI IOBEPXOHb.

Tema 25. Knacrepuuii i AuCKpUMiHAHTHUH aHaii3. [Ipukiaayn BUKOPUCTAHHS IS BUITYUEHHS
3MICTOBHOI XiMi4HOT iH(opMarlii 3 BEIMKUX MAaCHBIB KCIICPUMEHTAILHUX JTaHUX.

Tema 26. Kopensauiliauii anani3. KopensniliHi piBHSIHHS B XiMii.

Tema 27. 3HatioMcTBO 3 iporpaManM rmakeroM MOPAC. Ontrmi3attis reoMeTpii BCeBAICHTHUMH
Mmetoaamu. [IopiBHSIHHS pOo3pax0OBaHUX JaHUX i3 EKCIIEPUMEHTAILHIMHU.

Tema 28. «COopka» HaHOCHCTEM 3a JOIOMOIOI0 Bi3yalli3ylounx mporpam. PospaxyHku
€JIEKTPOHHOT OyTOBU BYTJICIIEBUX HAHOTPYOOK.

Tema 29. Po3paxyHku 010J10r194HOT aKTUBHOCTI 32 JOMOMOTrot0 on-line pecypcy PASS.

Tema 30. [ToOymoBa MPOrHOCTUYHUX MOAENIEH 32 JIOTIKO-KOMOIHATOPHIM METOJIOM.

Tema 31. BukopucTanHs HEHPOHHUX MepeX IS MTPOTHO3Y KaHIIEPOTEHHOI aKTUBHOCTI
KOH/ICHCOBAHHX BYTJIEBOIHIB.

Tema 32. dakropHuil anani3 nanux. [IporHocTHYHI MOJIENi KaHIIEPOTCHHOI aKTHBHOCTI
MoJIiapOMaTHYHUX BYTJICBOIHIB.

Tema 33. CkopoueHHs IpeTuKTOpHOTO Habopy 3a goromoroio Merony LASSO. Perpeciiina
MOJIeNTb KAHIIEPOTEHHOCTI.

3. CTpykTypa HaBYAJBLHOI TUCHUILIIHH

HasBu po3xinis Kinekicts roans
neHHa popma 3a04Ha popma
YChOTO y TOMY 9HCIi yChOTO y TOMY 9HCJI
a1 | o | mab. | iHO | cC. 7 | o | mab. | iHO. | c.
p. p.
1 2 314 5 6 7 8 9 |10 11 | 12 | 13
Po3aia 1. Jlekniitnuii Mmatepian
Pasom 3a posmimom 1 | 105 [32] | | | 73 105 [10] | | | 95
Po3nin 2. JJaGopaTopHi 3aHATTS
Pa3om 3a poznmimom 2 | 105 32 73 1105 10 95
Ycboro roquH 210 32 32 146 | 210 10 10 190
4. Temu 1200paTOPHUX 3aAHATH
KinpkicTb
Ne
Hazpa Tremn T'omun
3/m

JCHHC ‘ 3. B.

3acaau mapameTpuuHoi ctatucTuky. Posmonin noxubok [Mayca sik 3 1
rpaHUYHUN. MeTosl MaKCUMyMYy TPaBAONOAIOHOCTI. MeTo] HalMEeHIIINX
kBaapatiB (MHK). Po3paxynkoBa cxema MHK. HekopekTauii xapakrep
20 | 3amaui MHK Ta 3aco6u perynsipu3aiii (TUXOHIBCbKa peryssipu3aiis,
CUHTYJISIPHHIA PO3KJIaz sIK OHA 3 peanizamiil THXoHIBChKOT peryssipu3artii).
Cratuctiuni BnactuBocti oninok MHK. Anani3 agexBatHocTi Moaene
(ro0anbHi Ta JOKAJIBHI KpUTEPIT).

21 3akoH posnoniny Jlamnaca sik rpannuHui. MeTon HAaHMEHIITNX MOAYJIiB 3 0.5
(MHM). PozpaxynkoBa cxema MHM.
PoGactri ominku. PizHoBUIM pobacTHUX OmMiHOK. M-omiHKkK Xbkro0epa. 2 0.5

22 | Po3paxyHkoBa cxema M-oniHroBaHHs. PoOacTHI OLIHKK Teopii HEUITKHX

mHoxuH (THM). Po3paxyHkoBa cxema ouiHiOBaHHs 3a gorioMoroio THM.
Kpoc-Baminartis sik 3aci0 OI[iHKK aIeKBAaTHOCTI Ta Bepudikarii Mogemnei. 2 1
[TapameTpudHa ieHTH(IKAINS HA OCHOBI KpOC-BaJTiIaItii.

23




24 Po3B’s13aHHs HEKOPEKTHO MOCTaBJICHNX 327124, IO BUHHKAIOTH TPH OITiHITI 2 1
EHEePTreTHYHOI HEOIHOPIIHOCTI MMOBEPXOHb.
Knacrepuuii i AuckpuMiHaHTHUH aHami3. [Ipukiaan BUKOpUCTaHHS A 2 1
25 | BUIy4YeHHs 3MICTOBHOI XiMi4HOI iH(OpMAIIIT 3 BEIUKMX MACHBIB
EKCIEPUMEHTAIbHUX JaHUX.
26 | Kopensmitinuii anani3. KopessimiiiHi piBHSHHS B XiMil. 2 1
3naiiomMcTBO 3 mporpamanM nakerom MOPAC. Ontumizamis reoMeTpii 3 1
27 | BceBaJeHTHHMH MeToJaMH. [TOpiBHSHHS PO3paxOBaHUX JaHUX 13
EKCIIepUMEHTATbHAMH.
8 «COopKkay HAaHOCHCTEM 3a JOTIOMOTOI0 Bi3yami3yrounx nporpam. Po3paxyHku 2 0.5
€JIEKTPOHHOI OyI0BU BYIJICLIEBUX HAHOTPYOOK.
29 | Po3paxyHku 0i10JI0T19HOT aKTHBHOCTI 3a I01OMOT 010 on-line pecypcy PASS. 2 0.5
30 | IToOynoBa MPOTHOCTUYHHMX MOJIEIICH 3a JOTIKO-KOMOIHATOPHIM METOIOM. 2 0.5
31 BukopucranHs HeHpOHHUX MEpE3K JUIsl IPOTHO3Y KaHIIEpPOTCHHOT aKTHBHOCTI 3 0.5
KOHJICHCOBaHHX BYTJICBOJIHIB.
39 ®daxtopHuit aHami3 gaHUX. [IporHOCTHYHI MOAEN] KaHIIEPOTeHHOI aKTUBHOCTI 2 0.5
TOJTi IMKJTIYHUX apOMaTHYHUX BYTJICBOIHIB.
33 CKOpoYeHHS MPETUKTOPHOTO HAbopy 3a momomororo metoxy LASSO. 2 0.5
Perpeciiina MoJiellb KaHIIEPOTEHHOCTI.
Ycboro ronun | 32 10
5. Camocriiina podora
Kinpkictb
Haza Temu TOJIMH
JIeHHE 3a0YHE
Tema 1. XeMoMeTpis sIK MDKAUCIUIUTIHApHA HAYKOBA TACIIUTLIIHA. 4 4
XeMoMeTpis Ta XiMisi, XeMOMETpisl Ta MPUKJIaJHa CTATUCTHKA.
Tema 2. Ornsg 3aBOaHb XeMOMETPIi Ta TOJIOBHUX XEMOMETPUYHHUX METOMIB. 4 8
Tewma 3. 3acanu mapameTpuyHOi cTratucTUku. Po3momin moxubok ["ayca sk 6 6

rpaHMYHAN. MeToa MakCUMyMy TpaBaoNnoAiOHOCTi. MeTo/ HaltMeHIInX
kBazaparis (MHK). Pozpaxynkosa cxema MHK. HexopekTHuii xapaktep 3amadi
MHK Ta 3acobu perynspuzaiii (THXOHIBChKa peTyIsIpU3allisi, CHHTYJISIPHAN
PO3KIIaJ sIK 0JHa 3 peanizaniii THXoHIBCbKOI perynspuzaiii). CTaTucTuyHi
BractuBocTi omiHok MHK. Anaii3 anekBaTHOCTI Mozelnel (Tio0anbHi Ta
JIOKaJIbHI KpHTEPii).

Tewma 4. 3axoH po3moairy Jlamiaca sik rpaHngHAN. MeTon HAaWMEHIITHX 4 8
moaynie (MHM). PospaxynkoBa cxema MHM.
Tema 5. PoGactHi ouinku. PizHOBUAM pobacTHHX ouiHOK. M-oniHku XproOepa. 6 6

PospaxynkoBa cxema M-omiHroBaHHs. PoOacTHi OIiHKM Teopil HEdiTKUX
mHoxuH (THM). Po3paxyHkoBa cxema omiHioBaHHsI 3a gonomoroo THM.

Tema 6. Kpoc-Bamigaiisi sk 3aci0 OIIIHKM aJeKBaTHOCTI Ta Bepudikarii 4 8
moneneil. [lapamerpruyna ineHTH]IKAIlis HA OCHOBI KpOC-BaiJallii.

Tema 7. Po3B’si3aHHS HEKOPEKTHO MOCTABJICHUX 3a]ad, 10 BHHUKAIOTH TPH 4 8
OLIIHIIi @HePreTUYHOI HEOHOPIAHOCTI TOBEPXOHb.

Tema 8. KnactepHuii i quckpuMiHaHTHUH aHaui3. [Ipukiagm BUKOpUCTaHHS 4 8

JUTS BUIYYeHHS 3MICTOBHOI XiMi4HO1 iH(popMaIlii 3 BEJMKHUX MacHBIB
SKCIICPUMEHTAIBbHIUX JTaHUX.

Tema 9. Kopemnsinitiauii anani3. KopensiiliHi piBHSHHS B XiMil. 4 8

Tema 10. [IpoGnema po3poOKH MaTeMaTHUHUX MOAEJCH, 10 OB’ I3yI0Th 6 10
CTPYKTYpPY PeUoBHHH i3 ii BractuBocTssMu. OcHOBHI miaxoau. KBanToBa Ximist
SIK METOJI ITPOTHO3Y Ta IIJIECTIPIMOBAHOTO CTBOPEHHS CHCTEM 13 3aJJaHUMH
BJIACTHBOCTSIMHU.

Tema 11. Cuctemarnka KBaHTOBOXIMIYHMX MeToniB. HamiBemmipuyHi Ta 6 10
HeeMITipudHi (ab initio) metomu. Meton ['tokkens Ta [1I1I1. ITapamerpu3artis
[I1I1. Meton I"aptpi-®oxka. Beepanentni HadmmxenHs — CNDO, MNDO,




MINDO, AM1, PM3, RM1, PM6. MonekynsapHa MexaHika. 3HAHOMCTBO 3
nporpamMuumu nakeramu HyperChem. MOPAC.

Tema 12. m—enekTpoHHa OyZoBa Ta BIACTUBOCTI MOJIMEPHUX T—CIPSKEHUX
CUCTEM IIOJialeTiIeH!, KyMYyJIeHH, KOHJICHCOBaHI BYTJIEBOIHI. iHTepHpeTarlii
(hi3MKO-XIMIYHAX  BJIACTUBOCTEH  Mojekyn. Hanocucremn. @ymurepew,
Byraeuesi HanoTpyOkH, rpadeH.

10

Tewma 13. IcTopudHAN OTJIAN MOCITIIKEHb 3B'SI3KY Oi0JIOTIYHOI aKTHBHOCTI Ta
CTPYKTYpU MoJleKysl. Meronu po3paxyHkiB Oionoriunoi aktuBHOCTI (BA)
XIMIYHUX pedoBUH sK yacTuHa mpodrmematuk QSAR. OcHOBHI eTanu OIiHKU
BA. 3araneHuii Tezaypyc tumis BA.

10

Tema 14. [TakeTn NpUKIaJHUX MPOrpaM OpieHTOBaHI Ha mpodnemaTtuky QSAR:
Avogadro, HYPERCHEM, DRAGON, ACDLabs, PASS, tompo. I[Iporpamu
Bisyamizanii. Bizyaunizamisg GioMonekyi.

10

Tema 15. Jloriko-koMOiHATOPHUHA METOJ Y KOHCTPYIOBaHHI JIIKAPCHKUX
npenapatis. baliecoBi oIiHKE HMOBIPHOCTI.

Tema 16. MeTon nporpamMoBaHNX HEHPOHHUX MepeK. | eHEeTH4HI aJrOpUTMHU.
3acTocyBaHHS 110 MpobJieM Kiacudikarlii Ta K1acTepu3allii.

Tema 17. Ananiz 0OaraTOBHUMIpHHX IaHUX. MeETOJ TOJOBHHX KOMIIOHCHT.
daktopHMii aHasi3 6aratoBapianTHUX HaHux. O6epTanHs GakTopis.

Tema 18. L;- ta L, — perynspusanis. CKOpOYCHHS NMPEAUKTOPHOTO HAOODPY.
Merton LASSO.

Tema 19. JluckpumiHamiitHuii aHami3 Ta JOTICTHYHA perpecis B IpoOiemi
moOyI0BM TIPOTHOCTHYHUX MoJeNel OlojoriyHoi akTuBHOCTI. KaHieporenHa
AKTUBHICTb MMOJi MUKIIYHAX aPOMATUYHUX CIIOJIYK.

Tema 20. 3acagm mapameTpuyHOi CTaTUCTHKH. Posmoxmin moxmbok ['ayca sk
rpaHnyHAld. MeToJ] MaKCHMyMy TpaBIONOMiOHOCTI. MeTojq HalMEHIINX
kBagpatiB (MHK). Po3paxynkoBa cxema MHK. Hekopekthuii xapakrep 3amgaqi
MHK Ta 3aco6u perymspusamii (TuxoHiBcbka peryispusaiis, CHHTYIISPHUN
po3KIIan SK oxHa 3 peamsariii TUXOHIBCHKOI perynspuzamii). CTaTHCTHYHI
BractuBocTi orinok MHK. Amnami3 amekBaTtHOCTI Mopmeiei (riaobanbHi Ta
JIOKaIbHI KpHUTEPii).

Tema 21. 3akon posmomiry Jlammaca sk TpaHWYHHA. MeTon HAWMEHIINX
moxayniB (MHM). Po3paxynkoBa cxema MHM.

Tema 22. PoGactai oninku. PisHOBHIM poOacTHMX OLIHOK. M-OLiHKH
Xprobepa. PospaxynkoBa cxema M-oriHroBaHHSA. PoOacTHi OmiHKH Teopii
HeuiTknx MHOXUH (THM). Po3paxyHkoBa cxema OIliHIOBaHHS 3a JOITOMOTOIO
THM.

Tema 23. Kpoc-Bamimamisi sik 3aci®é OWIHKKM aJeKBAaTHOCTI Ta Bepudikarii
mozneneit. [lapamerpruyna ineHTH]iKaIlisl HA OCHOBI KpOC-BaTiallii.

Tema 24. Po3B’si3aHHS HEKOPEKTHO IOCTABIICHUX 3aad, 110 BUHUKAIOTH MPHU
OLIIHIIi eHePreTUYHOI HEOAHOPIAHOCTI TOBEPXOHb.

Tema 25. Knacrepuuii i quckpuminanTHHR aHaini3. [Ipuknanm BHKOpUCTaHHS
JUIS  BHUJIYYEHHsI 3MICTOBHOI XiMI4HOI iHdopMmalii 3 BEIWKHX MAacHBiB
€KCIEPUMEHTAIbHUX JAHHX.

Tewma 26. Kopensmitinnit anani3. KopensiiliHi piBHSHHS B XiMii.

~

~

Tema 27. 3naifomctBo 3 mporpamHuM maketoM MOPAC. Onrtumizamis
reoMeTpii BCEBAJICHTHHMMH MeTonaMH. [IOpiBHSHHS pO3paxoOBaHWX ITaHUX 13
EKCIIePHUMEHTAILHAMH.

Tema 28. «COopka» HaHOCHCTEM 3a JOMOMOTOI0 Bi3yali3ylOUHX MpOrpam.
Po3paxyHKH eJ1eKTPOHHOI OyIOBH BYIJICHEBUX HAHOTPYOOK.

Tewma 29. Po3paxyHku 61070Ti4IHOI aKTUBHOCTI 3a TOTIOMOTOI0 on-line pecypcy
PASS.

Tema 30. [loOymoBa HPOrHOCTHMYHMX MOJENCH 3a JIOTIKO-KOMOIHATOPHUM
METOJIOM.

Tema 31. BuxopuctaHHd HEHPOHHHX MEPEX NJsi MPOrHO3Y KaHIIEPOIE€HHOI
AKTUBHOCTI KOHJICHCOBAHUX BYTJICBOJIHIB.




Tema 32. dakTopHUii aHAITI3 TaHUX. 4 4
Tema 33. CkopoueHHA MNPEIUKTOPHOTO HAOOPY 3a MHOMOMOTOK METOAY 4 4
LASSO. Perpeciiina Moelb KaHIIEPOT€HHOCTI.

Pazom 146 190

6. InguBinyanabHi 3aB1aHHA

He nepen6aueno HaBYaTbHUM IIJIAHOM.

7. MeToau KOHTPOJIIO

IlepeBipka pe3ynbTaTiB JabopaTopHUX poOIT (3BITiB). BHKOHaHHA KOHTPOJBHHX pOOIT.
CemecTpoBHii ek3aMeH (MMMCbMOBa poOOTa).

8. Cxema napaxyBaHHs 0aJiiB

JIst oMy CcKy 10 CEMECTPOBOTO €K3aMEHY CTYJEHTH MaroTh BUKOHATH YCi JIaOOpaTopHi

poboTH.
[ToTouHu# KOHTPOJIb, CAMOCTIHHA poOoTa
Pozmin 1 Po3nin 2 Pasom | Exzamen | Cyma
T1-T20 T20 - T26 T27-T33
— 30 30 60 40 100

98]

HIkaga oiHIOBaHHSA

Cywma 6aniB 3a BCi BUJIM HABYAIBHOT OmiHka 111 YOTUPUPIBHEBOT
JUSTTEHOCTI TIPOTSATOM CEMECTPY ITKAJI OI[IHIOBAHHS
90 - 100 BIZIMIHHO
70-89 nobpe
50-69 3aJ0BLJIBHO
1-49 HE3aJJ0BUIbHO

9. PexomeHngoBaHa Jiiteparypa

OcHoBHa JiiTeparypa

Xonun 10.B. KonmdecTBeHHBIN (U3NKO-XMMHUYECKHH aHajlu3 KOMILIEKCOOOpa3oBaHUS B
pacTBOpaXx ® Ha TOBEPXHOCTH XHMHYECKH MOJU(PUIMPOBAHHBIX KPEMHE3E€MOB:
coZepKaTebHBIC MOJICIIHM, MAaTEMaTHUECKAE METOABI M MX MPIIOKEHHUSA. — XapbKoB: Doiuo,
2000. — 288 c.

Xonun }O.B., Hukutuna H.A., [Tanteneiimonor A.B., Pemernsk E.A., Byraesckuii A.A.,
Jlorunosa JL.II. MeTrponorudeckne XapakTepUCTHKH METOAMK OOHapy>XeHUS ¢ OWHAPHBIM
OTKJIUKOM. — XapbKoB: Tumuenxo, 2008. — 128 c.

Heanos B. B., Cnera JI. A.. KBantoBas xumus.— Xapbkos: “@osauo”, 2007. — 443 c.

Wpanor B.B., Cmera JILLA., PacueTHple MeTOABI TNPOTHO3a OWONOTUYECKOH AKTHBHOCTH
OpraHMyYecKux coeauHeHu. — XapokoB: Y11 Azamaes B.P., 2003.— 76 c.

OpsioB B.JI., Jluncon B.B., UBanoB B.B. Menutnuckast xumusi. — Xapbkos: “@onuo”, 2005. —
461 c.

HomomixHa Jritepatypa
Huber P. Robust statistical procedures, in: CBMS-NSF Regional conf. series in appl.
mathematics, SIAM, Philadelphia, 1996.
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2. Pommonoma O.E. Xemomerpuka: moctmwkeHus u nepcrektuBbl / O.E. Pommonosa, A.JL
IMomepanues // Ycnexu xumuu. — 2006. — T. 75, Ne 4, — C. 302-321.

3. Wold S. Chemometrics: what do we mean with it, and what do we want from it? // Chemom.
Intell. Lab. Syst. — 1995. — V. 30, No 1. — P. 109-115.

4. Massart D.L., Vandeginste B.G.M., Buydens L.M.C., de Jong S., Lewi P.J., Smeyers-
Verbeke J. Handbook of Chemometrics and Qualimetrics: Part A. Amsterdam: Elsevier,
1997. — 886 p.

5. R.G. Brereton. Chemometrics: Data Analysis for the Laboratory and Chemical Plant , Wiley,
Chichester, January 2003, 489 p.

6. Heiiman HO. BBoaHbIll Kypc TEOpPUU BEPOSITHOCTEH M MaTEMAaTHYECKOH CTaTUCTUKU. — M.:
Hayxka, 1968. — 448 c.

7. Bepmunun B.WU., Jepeuaser b.I'.,, Jlebenes K.C. KowmmnbiorepHas uaeHTHUKALIMS

OpraHuYecKkux coequHeHuid. — M.: Akagemknura, 2002. — 197 c.

Hpetinep H., Cmut I'. [IpuknagHoit perpeccUOHHBIN aHanu3: B 2-X kH.

Young D.C. Computational Chemistry, Wiley Interscience, New York, 2001. 370 p.

10. CrankeBuy M.U., Crankesuu U.B., 3edupor H.C., Tononoruveckune HHACKCH B OPraHUIeCKON
xumud // Ycenexu xumun.—1988.—T. 57, Ne 3.— C.337-365.

11. PaeBckmii O.A., JlecCKpANITOPHI MOJICKYJIIPHON CTPYKTYPHI B KOMITBIOTEPHOM AM3aiiHe
OMOJIOTHYECKH aKTUBHEIX BemecTs // Yenexu xuMmun.—1999 —T. 68, Ne6. — C. 555-575.

12. ®aKkTOpHBIA, TUCKPUMUHAHTHBIA U KJIACTEPHBIN aHanu3, M.”®uHaHchl U ctatuctuka”, 1989, 213
c.

o >

10. [locnnanHast Ha indopmaniiini pecypcu B InTepHeTi, Bigeo-aexuii, iHe meToguuHe
3a0e3meyeHHs

Indopmaniiini pecypeu

1.  @aiin-cepsep ximiunoro paxynsrery XHY imeni B.H. Kapaszina:
http://www-chemistry.univer.kharkov.ua/uk
2. Caiit kadeapu XiMIYHOTO MaTepialo3HABCTBRA

http://www-chemo.univer.kharkov.ua/

Kpurepii oniHioBaHHSI HABYAJIbHUX JOCATHEHDb CTYAEHTIB 3 TUCUUIIIHA

— «BIIMIHHO» — CTYJICHT MIIIHO 3aCBOiB TEOPETUYHUI MaTepiai, BCEOIYHO OPIEHTYETHCS
B YCIX OCHOBHHUX T€Max KypcCy; 3/1aTeH €(EeKTHBHO pO3B’S3aTH IMOCTaBJIEHY MpoOjemMy Ximii Ta
aHaJi3yBaTH OZIep KaHi pe3yJIbTaTH; BIAMOBIIb HaJa€ OOTPYHTOBAHO Ta JIOTIYHO; BUTLHO BOJIOAIE
OCHOBHUMH IPOTPAMHHMH MAaKETaMH JUIsl BUPIIICHHS KOMIUIEKCHHX 3aBJIaHb.

— «z100pe» — cTyneHT 100pe 3acBOiB TEOPETHUHHUI Marepiajl Ta OpIEHTYEThCS B yCiX
OCHOBHHX TeMaX Kypcy; 3/aTeH pO3B’S3aTH MOCTAaBICHY IpoOjeMy, aje HE BIIEBHEHO Ta
OOIPYHTOBAHO aHaJli3y€ OJiepKaHi pe3yJbTaTH; BOJIOJI€ OCHOBHHMHU IMPOrPAaMHHMMHU MaKETaMH
JUTSl BUPIIICHHS HABYAJILHUX 3aBaHb.

— «33/I0BUTBHO» — CTY/IGHT B OCHOBHOMY 3aCBOiB TCOPETHYHHMH MaTepian, aie
OpIEHTYEThCSI HE B YCIX OCHOBHUX TeMaX Kypcy; 3IaT€H BHpIIIyBaTH THUIIOBI HaBYaJbHI
3aBJaHHS, ajie BIINOBiNb HAJa€ HE MOBHY; HEBIEBHEHO BOJIOJIE€ MPOTPaMHHUMH MaKeTaMH IS
BUPIIICHHS HABYAJIbHHUX 3aB/IaHb.

— «HE33/I0BUTFHO» — CTYZCHT HE 3aCBOIB TCOPETHYHHMI MaTepiasl, HE OPI€HTYETHCS Y
OUTBIIOCTI OCHOBHUX TEeM KypcCy; HE 3/IaTeH BHpIIIyBaTH THUIIOBI HaBYaJbHI 3aBIAaHHSI, HE
BOJIOZIi€ OCHOBHMMH TPOTPaMHUMH MTAKETaMH ISl BUPIILICHHSI HABYAJIbHUX 3aB/IaHb.
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Temmu nadopaTopHux pooiT

3acagu mapamMeTpudHOi CTaTUCTHKH. Posmomin moxmbok ['ayca sk rpanmuyHmii. Meton
MaKcUMyMy TpaBronoaioHocti. Meron naiimenmux kBaaparis (MHK). Po3paxyHnkoBa cxema
MHK. Hexopektauii xapaktep 3amaui MHK Ta 3acobum perynspusanii (TuxoHiBcbka
perynspusallis, CHHTYJISIpHUI pO3Kiaa SK oJHA 3 peamizamiii TUXOHIBCHKOI peryispu3ariii).
Craructnuni BiactuBocTi omiHok MHK. Amnamiz amekBaTHocTi Mozened (TimoOanbHI Ta
JIOKaJIbHI KpUTEPIi).

3akoH posmoxiny Jlammaca sk rpaHudHui. Meron Haimenmmx Moxaynie  (MHM).
Pospaxynkosa cxema MHM.

PoGactHi oninku. PisHOBHIM pobacTHUX omiHOK. M-orinku Xprobepa. Po3paxyHkoBa cxema
M-ouintoBanHs. PobactHi ominku Teopii Hewitkux MHOXHH (THM). Po3paxynkoBa cxema
OLIIHIOBaHHS 3a oromoroo THM.

Kpoc-Bamigamist sik 3acid OIIHKM aJgeKBaTHOCTI Ta Bepudikauii mopneneil. [lapamerpuyna
imeHTrdIKaIis Ha OCHOBI KpOC-BaJIiaailii.

Po3B’s13aHHS HEKOPEKTHO MOCTABIEHHMX 3ajiay, 110 BUHUKAIOTH MPU OLIHII EHEpreTUYHOl
HEOJHOPITHOCT1 MOBEPXOHb.

Knacrepuuit 1 juckpuMiHaHTHUH aHami3. [Ipukmnagy BHUKOpPHUCTaHHS JUIs BHIIyYEHHS
3MiCTOBHOI XIMI9HOT iH(pOpMAIIii 3 BEIMKUX MACUBIB EKCIICPUMEHTAIBHUX JTaHHX.
Kopensuiiinuit ananis. KopensuiiiHi piBHIHHS B XiMii.

3naitomcTBO 3 TmporpamMHuM makeroMm MOPAC. Ontumizamis reoMerpii BCEBaJCHTHHUMH
metoaaMu. [TopiBHAHHS pOo3paxOBaHUX AAHUX 13 EKCIIEPUMEHTAIbHUMHU.

«COopka» HAHOCHCTEM 3a JOMOMOTOI0 Bi3yali3ylouux Iporpam. Po3paxyHKH eneKTpOHHOI
OyZI0BH BYTJICLIEBUX HAHOTPYOOK.

Po3paxyHnku 61070Ti9HOT aKTUBHOCTI 3a JIonioMoroto on-line pecypcy PASS.

[ToOymoBa MPOrHOCTUYHUX MOJIENEH 32 JOT1KO-KOMOIHATOPHUM METOIOM.

BukopucranHs HEHPOHHUX MEPEX JJIS MPOTHO3Y KaHIIEPOT€HHOI aKTUBHOCTI KOHJIEHCOBAHHUX
BYTJICBOJTHIB.

®daxkTopHuit aHani3 nanux. [I[porHocTUyHI MOIEN1 KaHIIEPOTEHHOT aKTUBHOCTI MOJI [MUKITIYHUX
apOMAaTUYHUX BYIJICBOHIB.

CkopoueHHsI TIPEIUKTOPHOTO Habopy 3a gomomoror metoxy LASSO. PerpeciitHa monenb
KaHIIEPOT€HHOCTI.

Ipukaan ek3ameHaliiiHOTO 3aBIaHHSH
EK3AMEHAIINHNNI BUIET Ne 7

1. Hocnimxyroun ancop6uiro CuCl, Ha opraHo-KpeMHE3eMHOMY MaTepiaji, OTpUMAaJIU JIaHi;

Ne Touku m; N; N

1 5.15E-02 1.50E-05 1.30E-05
2 5.04E-02 2.40E-05 2.14E-05
3 5.08E-02 3.00E-05 2.70E-05
4 5.15E-02 3.30E-05 2.96E-05
5 5.15E-02 3.75E-05 3.34E-05
6 5.05E-02 4.00E-05 3.60E-05
7 5.25E-02 4.50E-05 4.07E-05
8 5.05E-02 5.10E-05 4.66E-05
9 5.17E-02 6.00E-05 5.53E-05
10 5.26E-02 7.50E-05 6.98E-05
11 5.26E-02 8.50E-05 7.92E-05
12 5.31E-02 9.50E-05 8.85E-05
13 5.36E-02 1.05E-04 9.34E-05

m; — HaBaXkKKa COpOeHTy, T, IV; — moJaTkoBa KinbKicTh pedoBuHu CuCl, y po3uuHi, Mok, N; — KUTBKIiCTh
pedoBuaH CuCl, micis qocarHeHHs piBHOBAr, Moib. O0’emu po3uuHiB 50 Mi1.
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Kopucryrounch miHeapizoBanuM piBHIHHAM Jlenrmiopa B koopmuHatax 1/D = f{[HgCL]), ne D —
KoeQiIIEHT pO3MOILTY aacopdaTy Mixk (aszamMu, BU3HAUTE €(PEKTHBHY €EMHICTh aJCOPOCHTY Ta KOHCTAHTY
azcopOLiifHOi piBHOBaru. 3HalAiTP poOacTHI OWIHKM 3rafaHux mnapaMeTpiB. [lepeBipTe ageKBaTHICTDH
MOJIENI i7iealTbHOI afcopOIIil 3 3acTOCYBaHHAM BimoMux Bam kputepiiB (piBeHb 3HAYYIIOCTI BCTAHOBHUTH
2%), BHUKOpHCTAaBIIM piBHAHHS JIeHrMiopa B KIacHYHOMY BUTJSIII (B SIKOCTI  ancopOLidHHX
XapaKTepUCTUK BHUKOPUCTAWTe 3HaiaeHi poOacTHi omiHkH). 3po0iTh BHCHOBOK LIOAO MOYKIJIMBOCTI
3aCTOCYBaTH MOJEIb i1eadbHOi acopOIIil 10 HaBeeHNX AaHuX. (20 6anie).

2. O0epiTh Taki BapiaHTH BUCIIOBIB, SKi BiITOBIAAIOTh BIpHUM CyKEeHHIM (20 banis)

1. Metoa LASSO (Least absolute selection and shrinkage operator )

[0  nosBonse oGumcnutn  BenuumHy — Oionoriunoi  ((i3MKO-XiMi4HOI) ~aKTHBHOCTI  MONEKYI
[] nosBonse 3maiiTh Taki (parMeHTH MONEKYIHW, fKi BiANOBifanbHi 3a NaHMIl BUI AKTHBHOCTI

U nosBossie 3maiitu Taki JICCKPUIITOPH, 33 JOTIOMOIOI0 SIKUX MOJICKYJIH KIacCH(]IKYHOThCS MO CTYNEHIX
aKTUBHOCTI

] e METOJI 00UYnCICHHS Kiacudikarifaol dhyHKIil
[] nae imoBipHicHY OLiHKY MOXIHBOCTI TIPOSIBY JAHOTO By aKTHBHOCTI
[] mosxe ommcyBatn 3anexHocTi 6IM3bKi 10 MiHIHHIX

[] moxe mpairoBaTH TiNbKK B iHTepBai 3a1exHOI 3MiHHOT [0-1]
2. leckpunTOpHUA METOl ONMMCY MOJIEKY.JI

[] o6merkennii TinbKH TOMOIOT YHUMH (T€OPETHKO-rpahOBUMH) XapaKTEPHCTUKAMH MOJEKYII
[ nossossie noOyayBaTH CTATUCTUYHI MOJIENi 010JIOTIYHOT aKTUBHOCTI

[] npunyckae HasBHICTE 3a/I€XKHOCTI «BIACTUBICTh-TECKPHIITODP

(] npunyckae HasBHiCTH HEMiHIHHOTO 3B’A3KY «BIACTHBICTh-IECKPUIITOPY

[ npunyckae HasBHiCTB CTPOro BU3HAYEHOTO (Hi3MKO-XiMiUHOTO CEHCY Y KOXKHIM JECKPHITOPI

L] npumnyckae, mo Ha6ip JecKpUNTOpPIB MOBHHEH OYTH CTPOTO JiHEHHO-HE3aICKHHM.
3. /lo AeCKpUNTOPIiB MOJIEKYJISIPHOI CTPYKTYPH HAJIEKUTH

L] numnoginbricTs

[ ] xoopaunaru aTomis Momeky

[] xumoneruii MoMeHT MoTeKy

[ 3apsam na atomax B MomekyTi

[ 1 306paskenns XiMiuHOT CTPYKTYpH MOJEKYITH
[ rononoriuni inaexcn rpada Monekym

[ rpad monexynu

4. Perpecis rosioBuux komnonent (PCR)

(] no3Bosste BUIMHTH HABAXKITUBIIII JECKPHIITOPH JUIS OIHUCY 331aHOi BIACTHBOCTI.
[1 no3Bonse creoputy HeniuiliHe PiBHAHHS IS OICY aKTHBHOCTI

[] no3Bonsie npencTaBuTH piBHAHHS TS aKTHBHOCTI SIK CYHEPIO3HIIIIO IeCKPUIITOPIB
[] no3Bomnsie npencTaBuTH PiBHAHHS JUIS aKTHBHOCTI SIK CYTIEPIIO3HILIIO (haKTOPIB.

[ nosBonse orpumatu perpeciiiHe piBHSHHSA HABiTh SKIIO KilBKIiCTh 06’€KTiB (MOJIEKy:) Giiblne Hix
KUTBKIiCTh IECKPUTITOPIiB

[ e pisHoBumHiCTIO METOTy HAlIMEHIINX KBAJIPATiB.

[] BiznoBizae MiHiMyMy KBampaTiB BiIXWICHHI PO3PaXOBAHHX TA 3aJaHUX 3HAUYCHb 3AJIEKHOI 3MiHHOI
(MHK) mo BigHOIIEHHIO 10 perpeciiHnX KoeilieHTiB IpH IECKPUNITOPaX.

5. ®akTopHUii aHAaJTi3

[ nae piBrsuus niniitnoi perpecii,

[ nae piBasuns menminiiinoi perpecii

[ nossounsie OXapaKTepU3yBaTH TTBKH Ti BETHYWHH, IO MiANAIOTHCS KITBKICHIHM OIIHII Y AOCITIII.

[ TpaxTye mousTTs «haKTop» i «IeCKPUITOP» SK TOTOXKHI TOHATTS
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[ ] npunyckae, mo ¢isuannii (ximigauii) cenc GakTopa 3aBxk/IM YiTKO BU3HAUCHHI

[]— omro3HauHa MaTeMaTHUHA MpOLETYpa, SKA 103BOJISAE BCTAHOBUTH 3B’ 430K MiXK 3MiHHAMH
[ npunyckae, mo mociiaHuk BHEce CBOIO CY6’€KTHBHY OIIHKY SBHINA

6. /1o HammBeMITipHYHAX METOIIB KBAHTOBOI XiMii BITHOCATHCS METOJIH:

] MINDO/3, []cIsD, [IRHF/A3-21G, [ mMP2, [1AaM1, [Ipm3, LIMMm2, LIMNDO
7. IloBHe HexTyBaHHS MU(EPEHIIIHHUM IEPEKPUTTIM BUKOPHUCTOBYETHCSI B METOIAX

] MINDO/3, L1 CcNDO/2, L1 PMm3, [ AM1, L1RHE/STO-3G.

8. i po3paxyHKy TeOMeTpii Ta BIACTHBOCTEH OIKOBOI MOJIEKYJH  CIIiJ] BHKOPHCTOBYBAaTH TaKi
PO3PaxyHKOBI METOIH SIK
TOMY, IO

9. [lns po3paxyHKy reoMeTpii Ta BiracTuBocTed MoneKyiu acmipuny (CoHgO4) MOKHA BUKOPUCTOBYBATH
TaKi po3paxyHKOBI METO/IHU 5K
TOMY, III0

10. 3 ykazanux meronis: MINDO/3, CISD, RHF/3-21++G(d,p), MP2/3-21++G(d,p), AM1, PM3, MM2,
MNDO

Haiimenm 3a Bce, mmsa po3paxyHkiB QSAR, mpucTocOBaHWI KBaHTOBOXIMIYHHKA MeETOX (METOIIN)
TOMY IO

bimem 3a Bce, mia po3paxyHkiB QSAR, mprcToCOBaHWM KBAaHTOBOXIMIYHHUH MeETOX (METOMIM)

TOMY IIIO

11. 3anummiTh Ta MOSICHITH BUpa3W PiBHIHB perpecii Ta TCOPETUIHI OCHOBH JJIS: CTAHIAPTHOTO METOMY
HaliMeHIUX KBanapariB, Meroay LASSO



