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Mporpama HaB4YaNAbHOI AUCLMNAIHM

1. Onwuc Has4yanbHOI gUCUUNAIHK, il MeTa, NpegMeT BUBYUAHHA Ta pe3y/ibTaTU HaBYAHHA

AxrtyanbHicTh guctuiuiinu «KepoBanuil cuHTe3 MeTabOMITIB» MOJAra€ y MOXKIMBOCTI
CTBOPEHHS 3a/IaHUX MPOAYKTIB B pe3yJbTaTi 3MIHM MeTa00J113My MIKPOOPraHi3MiB Mij] BILIUBOM
¢G13MYHUX Ta XIMIYHHX (AKTOpIB CepeloBHINA, IO JacTb 3MOTY BIIPOBA/KEHHS HOBHX
e(peKTUBHUX O10TEeXHOJOTiH ab0 ynoCKOHaleHHs icHyrouux. Takuil minxin Oyne ¢opmysatu y
acmipaHTa 3JaTHICTb JO pO3B’s3aHHS KOMIUIEKCHMX HpobieM B cdepi OloTeXHOJIOTH Ta
O10iHXeHepii, BUKOHYBaTH OpHUTIIHAJbHI JOCHIDKEHHsS, TE€HepyBaTH HOBI 1]1€i, KPUTHUYHO
OLIIHIOBATU OJIepXKaHi pe3yJbTaTH, W0 MPHU3BOIATH 10 PO3POOKM HOBHX Ta BIOCKOHAJICHHS
icHyrounx OioTexHosorii. JlaHa MUCIUIUTIHA TTOBUHHA O3HAHOMHTH CTYJI€HTa 3 OCHOBaMH Jii
Gbi3uYHUX Ta XIMIYHUX (AKTOPIB CEPENOBUINA Ha META00J13M KIIITHH, CyYaCHUX MiIXOJIIB IS
OTPHMaHHS IUTHOBOTO MPOIYKTY, CIIPHATH (POPMYBAaHHIO HAYKOBOTO CBITOTIISIITY.

MeToro TuciumIiHg € GOpMyBaHHS Y CTYJEHTIB 3JaTHOCTEH:

-po3B’s13yBaTH KOMILIEKCHI npobsieMu B chepi GioTexHosOrii Ta GioiHkeHepii, Mo nependayae
rUOOKE TMEepPEeOCMUCTICHHSI HAasgBHMX Ta CTBOPEHHS HOBHMX IUIICHUX 3HaHb Ta MpodeciiiHol
NPaKTUKA Ha OCHOBI aHaji3y cCrocoOiB 3MiHM MeTabodi3My KITHH MIKpPOOPTaHi3MiB Ui
M1JBUIIEHOT0 O10CHHTE3Y MEBHUX PEUOBUH;

- BUKOHYBaTH OpPHUTiHAJIBHI JOCHIHKEHHS, JOCSITaTH HAYKOBUX PE3YJbTaTiB, sIKI CTBOPIOIOTH HOBI

3HaHHA Yy cdepi O610TexXHOJOTIM Ta OloiHKEeHepii Ta AOTUYHUX N0 Hel

HanpsaMax,

MDKIUCIUTITIHAPHUX



- PO3pOOIIATH HOBI Ta BIOCKOHAIIOBATH 1ICHYIOUYI 010TEXHOJIOTIi HA OCHOBI PO3YMIHHS HAyKOBUX
Cy4acHHX (paKTiB, KOHIICTIIIH, TEOPii, MPUHIIMIIIB 1 METO/IB, 110 3aCTOCOBYIOTHCS Y 010TEXHOJIOTIT
Ta OloiHXKeHepii Ta MPUPOJHUYUX HAYKaX.
OcHoBHi 3a80aHHA ducyunaiHu -
BHOIp crmoco0iB, MpUHOMIB Ta OOJIaHAHHSA JUIsI KYJbTUBYBAaHHsS MIKPOOPTaHi3MiB 3 METOIO
OJIep)KaHHA HOBUX IUIBOBUX MPOJYKTIB a00 MiABHILEHHS BUXOAY B ICHYIOUHMX TEXHOJIOTIfX.
3riiHO 3 BUMOTaMH MPOTpaMH HaBYAIBHOT TUCIUIUTIHA CTYACHTH IICIISI 3aCBOEHHS KPEAUTHOTO
MOJTyJISl MaIOTh IPOIEMOHCTPYBATH TaKi Pe3y/IbTaTH HaBYAHHS:
3HannA:
- Jii XiMiuHEX Ta Gi3MYHEX PAKTOPIB, IO 3aCTOCOBYIOTHCS ISl 3SMiHM META0O0Ii3My B KIIITHHAX
1 IPU3BOJIUTH JI0 YTBOPECHHS HOBUX IIPOYKTIB O10CHUHTE3Y Ta MiABUIIICHHS BMICTY METa0OJIITIB
B KJIITHHAX Ta 1034 KIIITHHOIO,
- MExaHi3MiB yTBOPEHHS MEeTa0OITIB B KIIITHHAX;
- METOJIB aHai3y LIJIbOBOIO MPOAYKTY (Ha MPHKIIA/Ii KOMIIOHEHTIB JinigHo1 (pakiiii);

YMiHHA.
- 00upaTH HANOINIBII BIAMOBIAHUIA 1711 OCTIIKEHb 1 BUPOOHUIITBA y Taly3l 610TeXHOJOr1i 00’ €KT;
- BUKOPHCTOBYBATH CYYacHI IMiIXOIH JUIS PEryJysiii OI0XIMIYHHX MPOIECIB Ta BIOCKOHAICHHS
O10JIOrIYHHUX areHTIB;
- 3/ilicHIOBaTH J1a00paTOPHI Ta BUPOOHUUI POLIEYpH 13 01000’ €KTaMH;
- 3aCTOCOBYBATHU Cy4yacHi (pi3u4HI METO/IM BIUIMBY Ha MeTab0I13M MiKPOOPIraHi3MiB; 3/11HCHIOBATH
aHaJi3 OTPUMAHUX LITHOBUX MPOAYKTIB;
- pO3pO0JISATH HOBI Ta BIIOCKOHANOBATU ICHYIOYi O10T€XHOJOTIT OTPUMAaHHS MPOAYKTIB PI3HOTO
NPU3HAYCHHS 1 TPUPOTOOXOPOHHI 010TEXHOJIOTI].

2. MpepeKBi3uTK Ta NOCTPEKBI3UTM AUCUUNAIHK (MicLLe B CTPYKTYPHO-NIOTiYHIN cxemi
HaBYaHHA 33 BiANOBIAHOIO OCBITHLOIO NPOrPamoio)

[pyHTY€TbCS HAa 3HAHHAX, OJAEPKAHUX CTYJAEHTAMU IIPUM BHMBYEHHI JUCHMIUIH. Bioximis,
biodizuka, 3aranpHa GioTtexHosorisd, bioxiMmiuHi Ta (i3udyHI METOIM aHai3y B O10TEXHOJOTII,
Inrerpanis Ta nudepeHmianis cydacHUX HayKOBHMX 3HaHb y OloTexHosorii; [IpoGiemHl nuTanHs
eK0010TexXHOIOTii Ta OlO€HepreTMKHM Ta HAa 3HAHHSIX 1HO3€MHOI MOBHM HE HW)X4Ye piBHA A2 i
iHpOopMaLiIHHUX TEXHOJIOT1H Ha piBHI KOPUCTYBaya.

BuxopucTtoByeThCsl IpU po3poOIl TEXHOJOTIYHUX PIIIEHb IM1IBUILEHHS BUXOY MPOYKIIi
a00 CTBOpPEHHS HOBOT'O BUAY MPOAYKLi, TPH MiABUIIIEHH] €()eKTUBHOCTI MepepoOKU pi3HUX BUIB
BIIXO/IIB, @ TAKOXK MPU BUKOHAHHI JAOCTIHOI poOOTH B HayKOBHX yCTaHOBaX, jJabopaTopisix Ta
HAYKOBO-AOCTIAHUX 1HCTUTYTaX.

3. 3micT HaBUYaNbHOI AUCLUNNIHK

Po3zin 1. BniiMB KOMIIOHEHTIB KMBJICHHSI HA PO3BUTOK MiKpOOpraHismis

Tema 1.1. BukopucTaHHsi MIKpOOPraHi3MiB B raify3sX IpoMHCIOBOCTI. Po3risia cnenndiku miaxois
BUKOPUCTAHHS MIKPOOPIaHi3MiB JUIs 610CHHTE3Y LIJIbOBOTO MPOAYKTY Ta NEPEPOOKH BiIXOIB Pi3HOTO
MOXOJKeHHs. BrtuB 1Hri6iTOpiB HAa PO3BUTOK KIIITHH.

Tema 1.2.bionoriyHO aKTHBHI pEYOBUHH, IO MPOIYKYIOTh MiKpoopraHi3Mu. biku, BiTaMiHH, TOPMOHH,
TN, BYTJIEBOIM, 610JI0TIYHO aKTHBHI PEYOBUHU TOIIIO.

Po3xin 2. BniinB KOMIIOHEHTIB KMBJIEHHSI HA MeTa00.J1i3M MiKpoopraHnizmis

Tema 1. 3miHa MeTa0oi3My KIIITHH MIKPOOPTaHi3MiB ITiJ] BIUTMBOM XIMIYHUX (akTopiB. Bzaemo3B’s130K
€JIEMEHTIB KHUBJIEHHS 3 META0OIIYHIUMHU MIPOIlecaMyl Y MIKpOOpraHi3MiB pi3HUX KjaciB. Brums mkepena
KapOOHy, HITpOreHy, (hepyMy Ta IHIIMX €IEMEHTIB Ha BUX1J IIyKaHOI MPpOoAyKLii. 3MiHa MeTaboi3My
KJIITHH M1 OIHOYACHOIO JI€I0 MiABUIEHUX KOHIEHTpaIlii eneMeHTiB. [lisi MyTareHHUX CIIOJIyK JJIst
OTpPUMAaHHS HAJIPOYLICHTIB.



Po3nin 3. [list pisnunux pakTopiB HA PO3BUTOK MiKPOBOIOPOCTEIi

Tema 1. 3mina MeTaboii3My KIITHH MIKPOBOJIOPOCTEH MiJ] BILTUBOM (i3udHHUX (akTopiB. [is
OIPOMIHEHHSI PI3HUMH JJOBKUHAMHU XBHJIb, OCBITIICHHS, TEMIIEPATypu Ha MpUpicT Giomacu Ta Oi0CHHTE3
JIITITIB, )KUPHUX KUCJIOT, KAPOTHUHOIMIB, XJI0pOQiJIiB, BITAMIHIB, BYTJIEBOJIIB B MIKPOBOJIOPOCTSIX Ta
MiIBU3EHHS €(PEKTUBHOCTI MEPEPOOKH BIAXOAIB Pi3HOTO MOXOKeHHS. CyMiCHHIA BIUTMB (piI3MYHUX Ta
XiMIYHUX (aKTOPIB HA 3MiHY METa00II3My KJIITHH.
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HaByanbHWIA KOHTEHT

5.MeToaunKa onaHyBaHHA HaBYaNbHOI AUcUMNNiIHU (OCBITHLOrO KOMMNOHEHTA)

JlekyiiiHi 3aHAMMA

3acmocosytombeca cmpamezii GKMmUBH020 | KOeKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbCA

HAacmymnHUMU Memooamu i mexHos102iAMU . Memoou npobaemHo20 Ha84YaHHA (MpobaemHuli suknaod,
yacmkoso-rowykosuli (espucmu4yHa 6ecida); iHpopmayiliHo-KOMyHiKayiliHi mexHonoeaii, wo
3a6e3nevyyroms nNpobaemHo-00CiIOHUUbKUL Xxapakmep [rpoyecy HABYAHHA mMA aKMuUBi3ayito
camocmitliHoi pobomu cmydeHmie (enekmpoHHi npe3eHmayii 0214 neKyiliHuxX 3aHAMb, BUKOPUCMAHHSA

aydio-

, 8i0€0-Ni0MpPUMKU Ha84asbHUX 3aHAMb, PO3PO6OKA i 3aCMOCYB8AHHSA HA OCHOBI KOMM' tOMepHUX

i MynemumeOiliHux 3acobie meop4ux 3080aHb, i iH.).

Ne
3/n

Haszea memu neKyii ma nepenik OCHOBHUX numMaHe

1

Jlekyia 1. Cunenudika BUKOPUCTAHHI MIKPOOPraHi3MiB ISl O10CHHTE3Y IIILOBOI0 IPOAYKTY
Ta rnepepoOKH BIIXO1B PI3HOT0 NOXO/UKEHHS. 3aaul, Kl OCTaBIEH] AJIs MMiIBULICHHS BUXOY
MPOAYKTY 3 3aJaHUMH BIACTUBOCTSAMU. OmepKaHHs IUIBOBOTO MPOAYKTY 32 BUKOPHCTAHHS
mTaMiB  MikpoopraHismiB. OpaepikaHHS MUIBOBOTO MPOAYKTY 32 BHUKOPUCTAHHS acouiamii
MiKpOOpraHi3MiB. BIumiB jpkeperna >KuBJIeHHSI Ha BAKOPUCTAaHHS OiojoriuHoro 06’ exra. Brims
1HT10ITOPIB HA PO3BUTOK KJIITHH.

Jlimepamypa: [1, 2]

Jlekyia 2. BukoprucTanHs MIKPOOPTaHi3MiB B Tajay3sX IPOMHUCIOBOCTI. Bi0JIOrIYHO aKTHBHI
PEYOBHHH, 10 POTYKYIOTh MiKpoopraHizmMu. dapmarieBTUIHA TPOMHUCIOBICTh — O KaHHS
dbepMeHTIB, BiTaMiHiB, aHTHOIOTUKIB Ta 1HIIUX OI0JOTIYHO AKTUBHHMX PEYOBHH. XapyoBa
IPOMHUCIIOBICTh - OJICPKAHHS 3alallHUX PEUOBHH, MPOAYLEHTIB HEOOXITHUX MPOAYKTIB IS
3aKBalllyBaHHs Tolo, EHepretuka — olepkaHHs MeTaHy, BOjHIO, Oionusento. Ciibcbke
TOCHOJAPCTBO — OJICPKAHHS MECTUIHIIB Ta TepOeIHIiB TPUPOTHOTO MoXoHKeHHs . Crenudika
Ji1 IPUPOIHUX MpernapatiB A1 O0pOTHOM 3 MIKITHUKAMHU CUIBCBKOTOCIIONAPCHKUX KYJIBTYP

Jlimepamypa: - [1,2, 5]

Jlekyia 3. 3aleXHICTh YTBOPEHHS OPraHiYHUX CIOOJYK BiI BMICTY Ta (GOpPMH JDKEpena
kapOoHy. Jlis1 HeOpraHiuHUX Ta OpraHIYHUX PEUOBUH: TJIIOKO3H, MIpyBaTy, MaHO3H, (PPyKTO3H,
[IIEePUITY, €THUIIOBOTO CIUPTY TOIIO HA MPUPICT GiOMacH Ta KOMIOHEHTHUH CKJIaj KIIITHH.
MikcoTtpodHe KylIbTUBYBaHHSA. B3a€MO3B 30K €JIEMEHTIB KUBJICHHS 3 METaOOIIYHUMU
IpolecaM Y MIKpPOOPTaHi3MiB Pi3HUX KJaciB. 3MiHA MeTa0o0Ii3My KIIITHH Mif Ji€l0 Pi3HUX
CIONYK Ta KOHIEHTpalii HITporeHy. BIUIMB 10HIB JIy)KHMX METaliB Ha PO3BUTOK
MIKpPOOPIaHi3MiB.

Jlimepamypa: [6,3]

Jlekyia 4. BB MeTaniB Ha PO3BUTOK KIITHUH. 3aJI€KHICTh MPOJYKYBaHHS OloMacu Bif
dopmMHu cHoimyk Ta KOHIEHTpamii 1oHIB ¢epyMmy. B3aemMo3B’s30k Mix mnepebirom
(dbepMeHTaTUBHUX peakIliil Ta GopMoIo 1 KIIbKICTIO coNyK hepymy. HakonuueHHs KiiTHHAMU

10HIB MeTaliB JUIsl NMPO(IIaKTUKK 3aXBOPIOBaHb. BIIMB OJHMX METaiB Ha HAKONMUYEHHS
IHITUX.

Jlimepamypa: [3]

Jlekyia 5. BrimB ranoreHiB Ta XaJbKOT€HIB Ha PO3BUTOK MIKPOOpradisMmiB. 3MiHa
MeTa0oJIi3My MIKPOOPTaHI3MIB i JI€I0 CIOJYK HEMETalleBUX €JIIEMEHTIB. Brus

KOHIIEHTpALil PI3HUX €JEMEHTIB Ha 3aCBOIOBAaHHS EJIEMEHTIB Ta IPOJYKYBaHHS pPi3HHX
010J10T1YHO aKTUBHUX PEYOBHH.

Jlimepamypa: [3]




Jlekyia 6. OpepxanHs e(EKTHBHUX NOPOAYIEHTIB. /[lii MyTareHHMX HEOpPraHiYHUX Ta
OpPraHIYHHUX CIIOJNYK Ha OTPUMAaHHS HaANpoayueHTiB. OpnepxaHHS TeHHOMOAN(IKOBAaHUX

pociuH. ['eHeTnyHa Momudikaiis A1 OTpUMaHHS MpenapaTiB s 60poThOM 3 MyYHHCTOIO
POCOIO TIIICHUITI

Jlimepamypa: [1]

Jlekyia 7. BB OCBITICHHS Ta TeMIEepaTypu HAa METa0OTi3M KIITHH. 3aJIe)KHICTh BUXOY
O6iomacu Ta OIOCHHTE3 OpraHiYHUX CIIOJYK B 3aJIC)KHOCTI BiJl IHTEHCHMBHOCTI OCBITJICHHS.
BrumB cniekTpy IOBKHH XBWJIb BUMMOTO Jialla30Hy Ha MPOJYKYBAaHHS OPraHidYHUX CIIOJIYK
MiKkpoopraHizaMamu. biocuHTe3 XJ10po¢iTiB Ta KapOTHHOIMIB B 3aJ€KHOCTI BiJ KOMOiHAIii
CBITIIO miomiB. 3MiHa MeTabodi3My pI3HMX KJIaciB MIKpOOpraHi3MiB B 3aJIeKHOCTI BiJ
TEMIIEpaTypHUX yMOB. Buxing mpoaykriB MeTaOoii3My B 3aJIeKHOCTI BiJ TemImeparypu
KyJIbTUBYBAHHS, 10 BiIPi3HATHCS BiJ] ONTUMAIBHUX YMOB.

Jlimepamypa: [4]

Jlekyia 8. BriuB onpoMiHEHHS Ha PO3BUTOK MKPOOPraHi3MiB Ta MPOAYKYBAHHS LIJbOBOTO
OpoAykTy. Jlis yIbTpa3ByKOBOTO OMPOMiHEHHS Ha PO3BUTOK KIITHH MIKPOBOJIOPOCTEMH, BUX1]L
JiniaHoi Gpakiii Ta KOMIIOHEHTHOTO CKJIJTy KHPHUX KHCIIOT. BIUIHB 3ByKOBOTO ONIPOMIHEHHS
Ha PICT MIKpoBoAOpocTeil. 3MiHa eQEeKTUBHOCTI MPOLECIB MepepoOKHd BIAXOAIB MpH
OTIPOMiHEHHI acomiarii MiKpoOpraHi3MiB.

Jlimepamypa: [4]

Jlekyia 9. 3miHa meTabonismy Nig 0AHOYACHO A€ Pi3HUX PaKkTopiB

OAHo4acHa 3MiHa KOMMOHEHTIB MOXMBHOrO cepeaoBMLLa Ta 4iA Gi3nyHux dakTopis (pexumis
OCBITNIEHHA, TEeMNepaTypu, ONPOMIHEHHS).

Jlimepamypa: [3]

MpaKTU4Hi 3aHATTA

OCHOBHI  3a80QHHA YUKAY MPAKMUYHUX 30HAMb 3 OucyunniHu «KeposaHuli cuHmes
memabonimie» € popmysaHHA y cmydeHmie 8MiHHA obupamu Halbinow ei0nosioHuUl 0nsa
docnidxceHb | supobHUUMEa y eany3i biomexHon02il 06’ekm; 8uUKOpUCMoO8y8aMU Cy4acHi nioxoou
0719 B800CKOHaseHHA bionoeiyHUX aeeHmis | peaynayii 6GioximiyHUX npoyecie;, 30ilicHrosamu
nabopamopHi ma supobHu4i npoyedypu i3 6ioob6’ekmamu;

3acmocosyrombca cmpamezii GKMUBHO20 | KO/IEKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbLCA
HAcmMynHUMU Memooamu i mexHosa02iAMU: ocobucmicHo-opieHmosaHi (po3susaroyi) mexHosoaii,
30CHOBAHI HO AKMUBHUX Ghopmax i Memodax Has4aHHA (OUCKYCis, eKcripec-KoOHgpepeHyis, Hag4yasnbHi
debamu, 3acMoCy8aHHA HA OCHOBI KOoMM'tomepHUX i MyabmumeOdiliHux 3acobie meop4ux 3a80aHb)

Ne Ha3sa Temu 3aHATTA

3/n

1 BuxopucranHsi MiKpoOpraHizMis B rajay3six IpOMHCJIOBOCTI.
MetoauyHuii MiAXiJ 10 BHU3HAYEHHS CIOCOOY KyJIbTHUBYBAHHS MIKPOOPIaHi3MiB JUIs
OTpPUMaHHS MPOAYKTY. BUXiJ mpoayKIiii B 3a7€KHOCTI BiJ MOCTABICHUX IIeH O10CHHTE3Y.
Metoau aHasizy MeTabOMITIB.
Jlimepamypa: [1,2]

2

3MiHa MeTa00J1i3MYy KJIITHH MiKpPOOPraHi3MiB miJ BIVINBOM XiMiYHUX (paKTOpiB.

BrumiB crionyk kapOony (IyKpH, JIiITiIi, HEOPTaHiYHI CIIOIYKH, BIIXOAN PI3HUX BUPOOHHUIITB),
Ha 010CMHTE3 010J0T1YHO aKTUBHUX PEeYOBHH. B3a€MO3B’SI30K Mk eleMEHTaMH JKUBJIEHHS Ha
BUXiJ MpoRyKuii. Po3ryisy mpomo3uiiii moao oTpuMaHHSA MPOAYKTY B HAyKoOBii poOOTi
AcripaHTa Ta 3alPONOHOBAHUX METOJIMK HOTO aHaJIi3y.

Jlimepamypa: : [3]




MexaHi3MH NiABMIEHHS] BHUX0AYy npoaykuii. BrmiuB oxHouacHOi i 3MiHEHUMH
KOHIIGHTPALlIIMU ~ €JIEMEHTIB JKMBJICHHA Ha BHUXIA MNpPOAYKTy. Bmime migBumeHoi
KOHIIGHTpamii  OJHOTO  eJeMeHTa Ha HAAXOKCHHS I1HIIOro. METOOuKH, Mo
BUKOPHUCTOBYIOTBCSI.

Posrnsn mpomo3uitiii acmipaHTiB IIOJI0 MEXaHI3MIB IMIIBUIICHHS BHXOAY MPOAYKII, SKY
JIOCITIJKYIOTh

Jlimepamypa: [3]

MaremaTnuyHuii OIIHUC 0araroakTOpHOrO eKCIIEPUMEHTY. ITigxonn, 10
BUKOPUCTOBYIOTHCA IJIA MOJACIFOBAHHSA HpOI_[eCiB BILUIUBY eJIeMeHTiB JKUBJICHHA.
Jlimepamypa. MemooOuKa po3paxyHKy mamemamu4yHe MoOynt8aHHA Po30in 7
https://www.uzhnu.edu.ua/en/infocentre/get/23461

3a donomozoro cney npo2pamm
http://elar.tsatu.edu.ua/bitstream/123456789/3025/1/13.pdf

Oco0uBocTi  KyJbTUBYBaHHSI  ¢oToTpopHUX MikpoopranizmiB. MikcoTpodue
KynabTuBYBaHHA. Pospaxynku mnomaui COz y (¢doTopeakTopu mpH TMOCTIHHOMY Ta
MepioJUYHOMY HaIXOKeHHI. MeToau nepemilnyBaHHs B (hOTOpeakTopax

Jlimepamypa: : [4]

3MiHa MeTa00J1i3MYy KJIITHH MIKpPOOPraHi3MiB nia BIVIinBoMm (izuunux pakropis
Jlisi mapaMeTpiB OCBITJIICHHS (TPUBAJICTh, IHTEHCHBHICTD, MEPIOJANYHICTD, OCBITIIOBAY) Ha
MpoLiec BUPOIIYBaHHS OioMacu Ta MPOJIyKyBaHHS 3aJaHOi pedoBHHU. BmiuB koMOiHarii
CIIEKTpa OMPOMIHEHHS Ha METa0O0III3M KIIITHH Ta BUX1A MPOAYKTiB. Tumu ¢oTopeakTopis Ta
CUCTEMH MacOOOMiHY B HUX.
Jlimepamypa: [4]

BrmuinB onpomineHHsi Ha MeTaGomizm. [list onpomiHeHHs (MOTYKHICTh, JOBXHUHA XBHJIb,
TEpMiH OMPOMIHEHHS TOIIO) Ha MPOIEC BUPOIILYBaHHS 0OioOMacH Ta MPOAyKyBaHHS 3aJaHOi
pedoBuHu. [lig0ip 4YacTOT ompomiHeHHs Mg iHTeHcu(ikamii mporecy OlocuHTE3y abo
yTHIII3a1ii BIAXO/IIB.

Jlimepamypa:[4]

CymicHa aist xiMiyHHX Ta ¢Qi3muHuX ¢akTOpiB HA MeTadoJi3M. SKicHUI 1 KUIbKICHUN
BMICT JIIMIAIB Y BOAOPOCTSX B 3aJIEKHOCTI BiA [T XIMIYHUX Ta Qi3udHuX (akropis. Meroau
aHaJizy BMICTy JINiAIB B BOJOPOCTSX. Po3risii MexaHi3MiB OJHOYACHOI il JEKUIBKOX
€JIEMEHTIB 3 KOHLEHTpAIli€l0, 1032 ONTHMAaJbHMX 3HAY€Hb HA BHUXIJA MNPOAYKLIi, IO
MIPOIMOHYETHCS Y HAYKOBIM poOOTI acmipaHTa.

Jlimepamypa: [3,4]

MNpaKkTtnuHe 3aHATTA 9. MoAynbHa KOHTPOJIbHA poboTa

6.CamocrTiiiHa poboTa acnipaHTa

CamocmiliHa poboma acnipaHma ro ucyunnidi 8KAYae Nid2omosKy 60 ayoOumMOopHUX 3aHAMb
(24 200uHU), MoOynbHOI KOHMponbHOI (4 200uHuU), nidcomoska do ekzameHy (30 200uH) ma
camocmiliHe 8uUB4YEHHSA MesHUX mem, rnepesik AKUX Haeodumbca Huxye (56 200uHu).

IIpu miaroroBui caMmoCTIHHUX POOIT B MepeJIiKy JITepaTyPHHUX JKepesl He IOBUHHO

OyTH pPOCiHCHbKOMOBHHMX JI7KepeJl.

No
3/n

Haszsu mem i numaHs, w0 8UHOCUMbCA Ha camocmiliHe onpaytosaHHA ma | Kinekicme

MOCUMAHHA HA HAs8YasbHy Aimepamypy 200uH CPC




1 | KoMIOHEHTH CTPYKTYpP MIKPOOPTaHi3MiB: JIiAH, )KUPHI KUCIOTH, 2
KapOTHUHOINH, XJIOPO(LIH, BITaMiHHU, BYTICBOIH.

Criendpiunuii ckiaa KIITHH B 3aJI€KHOCTI B/l KJIaCy MiKpOOPTaHi3MiB. 4
Jlimepamypa. 0odamkosa nimepamypa ma iHpopmayiliHi Oxepena 3
nepesiky

2 [TizroryBaTy MpOIO3HIIIIO 00 MOMJIMBUX METOIIB OTPUMAHHS MPOIYKTY 14

B Bamliil HaykoBiii poOOTI Ta 3ampoONOHYBATH METOJUKH HOTO aHami3y.
[IpoBecTn aHami3 HEAOJIKIB Ta MepeBar 3alpoONOHOBAaHUX METOJIB Ta
MeTouK. [liqroTyBatu mpe3eHTario

Jlimepamypa. 0odamkosa nimepamypa ma iHgpopmayiliHi Oxepena 3
nepesniky

3 [TigroTyBaTy MpOMO3HUIIiIO 100 METOAIB MiBUIIECHHS BUXOIY MPOIYKTY 14
B Ballii HaykoBiii poOoTi. Po3rmsHyTH mit0 1HTIOITOpIB, SIKI MOXYTh
YTBOPIOBATHCH NMPHU 010CHHTE31 MPOAYKTY Ta BUKOPUCTAHHI SIK ITOKUBHOTO
cepenoBuia BiaxoiB. [linrotyBatu npeseHTairo

Jlimepamypa. 0odamkosa saimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

4 [TinrotyBatu OOTpyHTOBAaHUI MEXaHi3M JIii OAHOYACHO JEKLTBKOX €JIEMEHTIB 10
3 KOHIICHTPAIIEI0 1032 ONTHUMAJIbHUX 3HA4YeHb HAa MIABUIICHHS BUXOIY
IPOAYKIIi1, IO TPOTIOHYETHCS Y BaIliil HAYKOBii POOOTI

Jlimepamypa. dodamkosa naimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

5 | IlpoananizyBaty BIUIMB Pi3HUX (HOpM HoJadil KapOOHY Ha BUXIJ MPOAYKLII, 4
Ky BU OTPUMY€ETE B pPOOOTI

Jlimepamypa. 0odamkosa aimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

6 | Po3rmsHyTH BIUIMB pPi3HMX KJIaciB OpPraHIYHUX BIAXOJIB Ha MPOAYKYBaHHS 4
L[17IbOBOTO IPOAYKTY

Jlimepamypa. 0odamkosa naimepamypa ma iHpopmayiliHi Oxepena 3
nepesiky

7 | PosrnsHyTH 3MiHY MeTa0oJi3My acolianii MiKpoOpraHi3MiB MpH yTHIII3aLlii 4
BIZIXOJIIB B 3aJIC)KHOCTI BiJl YMOB IPOBE/ICHHS Mporiecy (3MiHa TeMIepaTypH,
pH, MacooOMiHHUX MPOIIECIB TOILIO)

Jlimepamypa. 0odamkosa aimepamypa ma iHopmayiliHi Oxepena 3
nepeniky

MoniTUKa Ta KOHTPO/Ib
7.MoniTMKa HaBYaNbHOI AUCUMNNIHM (OCBITHDOrO KOMMOHEHTA)

Monimuka wo0o0 OednaliHie ma nepecknadaHHA. Pobomu, AKi 30alomeca i3 NOPYWEHHAM
mepmiHie 6e3 Mo8aMCHUX MPUYUH, OUIHIOOMbLCA HA HUMYY OUiHKY. lNepecknadaHHa mem (Mooyig)
8i06y8aEMbCA 30 HAABHOCMI MOBAHCHUX MPUYUH.

Moaimuka ma npuHyunu akademivyHoi dobpoyecHocmi susHa4eHi y po30dini 3 Kodekcy yecmi

HayioHanbHo2o0 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHiyHuli iHcmumym imeHi



lzopa Cikopcbkozo». fAemansHiwe: https://kpi.ua/code. BukopucmaHHa 000amKogsux Oxcepesn
iHghopmayii nid Yac oyiHBAHHA 3HaHb 3a60poHeHo (y m.4Y. MobinbHux desalicie). MobinbHi npucmpoi
00380/19€EMbCA BUKOPUCMOBY8AMU sUWE Ni0 YaC OH-1AaUH Mecmy8aHHA MA BUKOHOHHA PO3PAaXxXyHKie.
Hopmu emuyHoi nosediHKu. Hopmu emu4Hoi nogediHKU cmydeHmis i NpayieHUKI8 8U3HAYeHi y
po30ini 2 Kodekcy 4yecmi HauioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «Kuigcbkuli
nosimexwiyHul iHcmumym imeHi lzops Cikopcekozo». emanseHiwe: https://kpi.ua/code. V paszi
BUSABNIEHHS. NPOSBIE8  aAKAJeMiuHOi 000poYecHOCMi Npu BUKOHAHHI 3A80AHbL  OYIHKA He
BUCMABIAEMBCS, A NPONOHYEMbCS NepepodoUmu pooomy 6 080MUICHEGUL MePMIH, Y pa3i icnumy
cmyOeHm GIONpasIsicmvCsi Ha nepe3oauy.

Monimuka w000 8i08i0y8aHHA.  BidsiOysaHHA reKyill, NPAKMUYHUX 3AHAMb, 4 MAKOM(
8i0CymHicmeb HA HUX, He OUiHIEMbCA. OOHAK, cmydeHmam pekomeHOyemMobcA 8idgidysamu 3aHAMMA,
OCKifIbKU Ha HUX 8UKNAOAEMbCA meopemu4HUli Mamepian ma po38usaromMsca HABUYKU, HeObXiOHIi 0nsA
hopmysaHHA KommnemeHmMHocmel, 8uU3Ha4eHUXx cmaHoapmom oceimu. Cucmema OYiHIBAHHA
OpiEHMOBAHA HA OMPUMAHHA 6anie 30 aKMUBHiICMb cMydeHma, a MAKOX BUKOHAHHA 30800Hb, AKI
30amHi po38UHYMU NPAKMUYHI YMIHHA ma Hagu4yKuU. 3a 06’ekmueHuUX npu4uH (Hanpuknad, xeopoba,
npayesnawmyeaHHsA, MiHHAPOOHe CMaMCy8aHHA MOWj0) HABYAHHA Moxce 8i0bysamucsa 8 OH-1alH
hopMmi 30 M0200HEHHAM i3 KepiBHUKOM KypCy.

8.Buam KOHTPOIO Ta PeMTUHIroBa CUCTEMA OLLIHIOBaHHA pe3ynbTaTiB HaBYaHHA (PCO)

MomoyHuli KOHMPOAL. onumysaHHA 3a memoto npakmuyHozo 3aHammsa (10 6anig), MKP(20
6anie), npezeHmayito 30 memamu, suHeceHumu 3a CPC (20 6anis). 3azanbHa cyma banie 3a
cemecmposgy pobomy — 50 6anis. [JoknadHiwa iHGpopmauis w000 MOMOYHO20 KOHMPOA ma
Kpumepiig oyiH8aHHA HasedeHa 8 PCO 3 ducyunaiHu. (Jooamok 1)

KaneHOapHuli KOHMpoOAb. nposodumeca 08ivi Ha cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8uMoe cunabycy.

Cemecmpoesuli KoHMponb. ekzameH. 3a2anbHa cyma banie Ha ekdameHi — 50 6anis. JoknadHiwa
iHpopmayia w000 nposedeHHA ma oyiH8aHHA HasedeHa 8 PCO 3 ducyunsiHu.

Ymosu donycky 0o cemecmpoeo2o KoHmpomio. cemecmposuli pelimuHz eid 30 do 50 6anis,
HanucaHHAa MKP ma npeseHmauis 3a 00Hi€o 3 mem, euHeceHor 3a CPC.



DopatoK 1

PeiiTiHroBa cucTreMa OLiHKHY yCHIIHOCTI CTYyAeHTIB
3 nucumrutiag “KepoBanuii cuHTEe3 MeTaboiTIB” [Jis crienianbHOcTi 162 bioTexHomorii Ta
OioimxeHepis
dakynbTeTy 010TEXHOJIOTIT 1 010TEXHIKH
(Tperiii piBeHb TOKTOP (Bimocodii, AeHHA POopMa HABUAHHS)

Posnoain HaBYaIBEHOTO Yacy 3a BHJIaMU 3aHATH 1 3aBJIaHb 3 JUCIHILTIHYU 3T1IHO 3 POOOYUM HaBYATHLHUM
[LUTAHOM

CeMm | HaByanpuu | Posmonin HaBYaIEHUX TOAUH KoHTposbHi 3ax011
ecTp | ¥ yac
Kpe | Axan.| Jlekmii | Ceminapc | JIa6. CPC MKP |pedepar | Cemec.
IUTH | TOL. bKi PoGoru arecTail.
4 5 150 |18 18 114 1 ICIIAT

PeliTuHT cTyeHTa CKiIaaeThes 3 0aliB, M0 BiH OTPUMYE 3a:
1. Biamoiai Ha ceMiHAPCHKOMY 3aHSTTI;
2. KOHTPOJBHOI POOOTH;
3. Tpe3eHTallii 3a TEMOI0 CaMOCTIiHOI poOOTH;
4. BiamoBiAs HA €K3aMEHi

CucreMa peiiTHHIOBUX (BaroBux) 0aJjiB 3aHATDH i peiTHHIOBUX OLIHOK M0 BHIaX KOHTPOJIIO 32
pik

IJI\;(;)I Bua koHTpOIto ban KinbkicTs Cywma OaniB
CeMiHapChKi 3aHATTS
- BaroBui 0a Iy 5 2 10
Binmosinb 0-5
MoynbHa KOHTPOJIbHA po0oTa
2. -BaroBuii Oai rk 20 1 20
- IKICTh BUKOHAHHSI** 0-20
[IpesenTariis 3a Temoro CPC
3. - SKICTh BUKOHAHHS 0-10
- Barosui Oai 10 2 20
4 Bceroro 50

* - BignoBigb Ha ceMiHAPCHKUX 3aAHATTSAX!
MIPaBWJIbHO 3aIIPONIOHOBAHE PILLIEHHS Ta HOro oOrpyHTyBaHHA — 5 0ai,

[IOBHA BiAMOBIIb HA IMOCTABJICH] 3alIUTAHHS 3 JICAKUMU HEIOIIKAMUA - 4 6anu;
HEIIOBHA BiAIOBiAL - 3 6any;
HEe3aJ0BlIbHA BIANOBIIb - 0-2 Gais.

** - SIkicTh BUKOHaHHS MOJYJBHUX KOHTPOJBHUX POOIT:

MTOBHA PO3KPHUTA BIJIIOBI/Ib -19-20 GaiB ;
MMOMUJIKA B OJJTHOMY 3aBJaHHI a00 HEMOBHA BiAMOBI/Ib B ABOX 3aBAaHHAX -16-18 Gaiis ;
IIOMHJIKA B JBOX 3aBJIaHb a00 HEITOBHA BIAIOBIAL B 4 3aBIaHHIX - 12-15 Gais;
poboTa He 3apaxoBaHa - 0 - 11 Ganis.

*** SKicTh BAKOHAHHS CAMOCTIHHOT pPOOOTH:

BinobpaxeHo oOrpyHTOBaHO MPOMO3UIIIT -10 GauiB ;
HeBpaxoBaHo aesiki kpurepii (2) -8-9 GauiB ;
JlomyIiie MOMHJIKK B OOTPYHTYBaHHI Ta HEBpaxoBaHO KpuTepii (3) -6-7 Gamis;



poboTa He 3apaxoBaHa - 0 - 5 Gaui..

Po3paxynok mkamn (R) peiitunry

Cyma BaroBux 0aJliB KOHTPOJIBHUX 3aXO0JIiB MIPOTITOM CEMECTPY CKJIAJIAE:

Rc = 20+20+10 = 50 6anis:

Ex3amenamiitna cknamosa mikanu gopisaioe 50% Big R, a came:

Re = R¢ 0.5/0.5 = 50,

Peiitunrosa 1mkana 3 gucuuiuniay ckiagac R = R¢ + Re

100 6anis;

Heo0OximHOI0 yMOBOIO JOIYCKY JO €K3aMEHY € 3apaxyBaHHs YCIX IMPE3eHTalliil caMOCTIHHOI poOoTH,
BUKOHAHHS HA MO3UTHBHY OIIIHKY MOJYJIBHOI KOHTPOJIBHOI poOoTu. CTapTOBUI PEUTHHT Ic HE MEHIIE
60% Big Rc¢, TooTo 30 Oais.

PyGixHi (ruianoBi atectanii). CTyaeHT noBuHeH HaOpatu OaniB:: 1 arecrallist — «3apaxoBaHo» - 12 OaiiB
(24 — makcumyMm), 2 atecrartist — 21 6amiB (42 — MaKCHMyM).

Ex3aminaniiiauii 6ineT ckinagaeTbes 3 5 nutanb, 1 nuranns ouinoerses y 10 6amis.

[ToBHa BigmoBias Ha nutanus — (9-10) Gamis

3pobiieHi He3HauHi moMuiIku — (7-8) GauiB

CyTTeBi MOMWIKK y Bianosiai — (6) 6asis

Binnogini ue Bipni — (0-5) Ganu.

3arajabHUI pEHTHHT:

Peiitunr Oninka ESTS | Tpaauniiina ominka
95<R<100 A BigMinHO
85< R<95 B Jo6pe
75 <R<85 C Jo6pe
65< R<75 D 3aI0BUILHO
60<R <65 E 3a10BUILHO
R<60 Fx HezagosinsHo

IMutanHs 10 icnuty

1. Cepenosuiia ass KyJIbTUBYBaHHS MIKPOOPIaHi3MiB, BIUIMB MOXXUBHUX PEUOBUH Ha META0OJII3M.

2. B3aeM03B’S30K €JIEMEHTIB JKUBJICHHS 3 METaOOJIYHUMHU MPOIECaMU y MIKPOOPraHi3MiB Pi3HUX
KJIaCiB.

3. B3aeMo03B’5130K (GOpMHM MOXKHBHHX PEYOBUH 3 METaOOJIYHMMH IMpOLECaMH y MIKpOOpPraHi3MiB
PI3HUX KJaciB.

4. BB KiTbKOCTI MOXKHMBHHX PEYOBUH (CIOIYKH KapOoHy, (Gocdopy, HITpOreHy) Ha MPUPICT

MIKpOOpPIaHi3MiB.

3MiHa MeTaboi3My ITPU 3MiHI OKUBHOT'O CEpEeIOBUINA.

BIuinB KiBKOCTI OXMBHUX PEYOBHUH (CIIOIYKH MIKPOEIEMEHTIB) Ha MPHUPICT MIKPOOPTaHi3MiB.

3MiHa MeTabo1i3My MIKPOOPIaHi3MiB IPH 3MiHI MOKUBHOT'O CEPEAOBUINA.

BriuB MoskMBHUX PEYOBHH Ha AKICHUH Ta KUTBKICHUN CKiIaj JimiaiB y MikpoBogopocti Chlorella

vulgaris.

9. BB MOXMBHUX PEUOBHH Ha BHUX1JT METa0OJIITIB.

10. ITizBuIIeHHS BUXOIY META0OJITIB B 3aJIEKHOCTI Bl (POPMHU CHOIYK OKHBHUX PEUOBHUH.

11. BruiuB ¢i3uuHux Ta XiMiuHUX (akTopiB (OCBITICHHS, Temreparypa, onpomineHHs, pH) Ha
npupict 6ioMacH Ta 3MiHy MeTabo01i3My BOJIOPOCTEH.

12. 3wmiHa SIKiCHOTO Ta KUTbKICHOTO CKJIQ Ty JIIITiJTiB.

13. 3miHa ckaay KapaTUHOIAIB y (OTOTPO(HUX MIKpOOPraHi3MiB Mif] Ji€l0 OCCBITICHHS PI3HUMHU
JOBKUHAMU XBHITb.

14. Metonu BHIUICHHS, OYMIIEHHS Ta aHamizy JimiaHux Qpakmiii 3 Bomopoctedt (pi3HiI BHIU
xpomarorpadii).

15. OneprkaHHs BOJHEBOT'O MAJMBa 32 BUKOPUCTaHHS BOJOPOCTEH.

16. YMOBU TIpoTyKyBaHHS BOJTHIO BOJOPOCTSIMH.

17. Meronu TiABUILEHHS BUXOIY BOJHIO.

NGO



18. Meroau ojepkaHHS PI3HUX NPOAYKTIB (BiTaMiHiB, aHTHOIOTHKIB TOILIO) 338 BHKOPHUCTAHHS
MIKPOBOIOPOCTEH.

19. BukopucTaHHs BOIOPOCTEH y CUITLCHKOMY T'OCIIOIAPCTBI.

20. BB onmpoMiHeHHS Ha MeTa0O0J1i13M MIKPOOPTaHi3MiB.

21. Meroau MiBUIICHHAS] BUXO/Y IIIbOBOTO MPOIYKTY.

22. Iloennanns aii Gpi3MUHUX Ta XIMIYHHUX (PAaKTOPIiB HA METa00J113M MIKPOOPTaHi3MiB.

23. AHani3 BUXOY MPOAYKTY B 3aJICKHOCTI BiJl CTPECOBOT [Iii.

24. 3mina MeTaboJ1i13MYy i1 OJHOYACHOIO JI€10 JEKUTBKOX 3MIHHUX ITapaMeTpiB.

MUTaHHA Ha MOAYNbHY KOHTPONbHY po60oTy

1. Cepenosuiia 1j1s KylabTUBYBaHHS. OCOOIMBOCTI BUKOPUCTAHHS PI3HUX JKEpeI KapOoHYy .

2. B3aeM03B’S30K €JI€MEHTIB JKUBJICHHS 3 METa0OJIIYHUMU MPOLIECAMH Y MIKPOBOJOPOCTEH Pi3HUX
KJIaCiB.

3. Cromyku HITPOTEHY SIK eJIeMeHTa )KUBJIeHHA. [[opiBHIIbHA XapaKTepUCTHKA. 3MiHa METab0IIi3My

P 3MiHI KOHIIEHTPAIIi1 CIIOJYK HITPOTE€HY Y IMMOXUBHOMY CEPEIOBHIIII.

BB crionryk HeMeTaliB Ha PO3BHTOK MIKpOOPTaHi3MiB Ta ix MeTaboui3m

BmnmuB cronmyk MeTaitiB Ha MeTaboIIi3M Ta MPHPICT MIKPOOPTaHi3MiB.

BrnuB HaaIMIIKOBOT KIIBKOCTI €1€MEHTIB Ha BUX1J LIJTbOBOTO MOAYKTY.

BriuB moskxMBHUX PEYOBHH Ha AKICHUH Ta KUTBKICHUN CKiIaj JimiaiB y MikpoBogopocti Chlorella

vulgaris.

8. BrumB ¢isuynux QakropiB (OCBITICHHS, TeMIepaTypa, ONPOMiHEHHS) Ha MPHUPICT OioMacHu Ta
KOPHCHHUX PEYOBHUH Y MIKPOOpPTraHi3MiB

9. BrumB ¢iznunux ¢aktopiB (OCBITICHHS, TeMIlepaTypa, ONMPOMIHEHHS) Ha 3MiHy MeTalomi3my
BOJIOPOCTEH.

10. BB izuunux (hakTopiB HA 3MiHY SIKICHOTO Ta KIJIBKICHOTO CKJIAy JIiITi/iB.

11. MeToau BUAIJICHHS, OYHMIICHHS Ta aHAIII3y LITbOBHX MPOAYKTIB (pi3Hi BUIU XpoMaTorpadii).

12. OcobmmBocTi onepxkaHHs O0i10IMU3EIBHOTO MAIBHOTO 32 BHKOPHCTAHHS MIKPOBOJOPOCTEH SIK
CHUPOBHHH.

13. MeToau ofep kaHHsI Pi3HUX MPOAYKTIB (BITaMiHIB, aHTHO10THKIB TOIIO) 38 BAKOPUCTAHHS

14. Brinu pH cepenoBuiiia Ha mpupicT 6ioMacu Ta MeTaboJ1i3M BOJIOpOCTEH.

15. BukopucraHHs BOIOPOCTEN y CUIIbCBKOMY rOCIIOJapCTBI.

16. 3miHa MeTabo1i3My MijJ 0AHOYACHOIO Ai€l0 (PI3UYHMX Ta XIMIYHUX (aKTOPiB.

17. Kpurepii BHU3HAuU€HHS palllOHAJbHUX MapaMeTpiB MpPOLECy A OTPUMaHHS MaKCUMAaJIbHOTO
BUXOAY HPOIYKTY

No ok

Po6ouy nporpamy HaBYanbHOI AucunnaiHm (cunabyc):
CKnageHo [OKTOPOM TeXH. Hayk, 3aB. Kadeapu Fony6 Hatanieto BopuciBHoO

YxBaneHo Kadeapoto bioeHepreTuku, bioiHbopmaTUKM Ta ekobioTexHonorii
(npotokon Nel4 Big 27.05.2024 p.).
MorogsKeHo meToamMuyHO KoMicieto dakyabTeTy (npotokon Ne 19 sig 28.06.24 p.).



