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Mporpama HaB4Ya/bHOI AUCLUNIHU
1. Onuc HaBYaNbHOI AUCUUNNIHK, i MeTa, NpegMeT BUBYAHHA Ta pe3y/bTaTU HaBYaHHA

Cy4yacHull po38UmMoK s8uUpobHUYMBA 8UMA2d€E Mi020MOBKU BUCOKOKBAI(IiKOBAHUX axisuis
30amHux 00 camocmiliHoi meop4oi pobomu, B8MpPOBAOMHEHHA Y BUPOOHUUMEO HAYKOMICMKUX
mexHosoeid.

BucokoksanigikosaHuli ¢axieeub 3i cneyianbHocmi biomexHonozii ma b6ioiHx#ceHepia noguHeH
80s100imu 2nuboKUMU MeopemuYHUMU 3HAHHAMU 0418 po3pobku pexkomeHOauyill wj000 wsxis
YOOCKOHQ/IEHHA  MEeXHos02iYHUX  rpoyecie  biomexHonoeiyHux  supobHuyme,  30ilicHeHHA
onNMuUMasnbHO20 B8UBOPY KOHCMPYKYili  anapamis, ycmamkys8aHHA 078 peanidauii 3a0aHux
mexHOoA02iYHUX npoyecis.

Mpedmem  Has4vyanbHOi OucyunaiHu [lpoyecu, anapamu ma ycCMAMKYBAHHA
6iomexHo102iYHUX BUPOBHUYMEB € MeopemuYHi 3acadu MexXaHiYHUX, 2i0pOMEXAHIYHUX, mernsa08ux ma
dugpysiliHux npouyecis, AKi 8i06yB8arOMbCA Ma BUKOPUCMOBYOMbLCA Mi0 Yac Ni020MOBKU MOXHUBHUX
cepedosuly, nNid2omosKuU nosimps, KysbmuesysaHHA 6iosn02iYHUX azeHmMie ma npu sudineHHa ma
o4YuweHHA b6ionoziyHo akmusHuUx pe4osuH (BAP) i npu ompumaHHi MiKpobHUX mac, ocobausocmi
KOHCMPYKYil, npuHyunu po3paxyHky, eubopy ma eKcrnayamauyii OCHOBHO20 YyCMAMKYB8AHHSA
biomexHon02iYHUX 8UPOBHUYMS.
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Memorw  HaeuanvHoi  OucyunaiHu [lpouecu, anapamu mMa yYCMAMKYEAHHA

6iomexHon02iYHUX 8UPOBHUYME € BUBYEHHA MEOPEemMUYHUX 3aKOHOMIpHOCMel 2i0poOUHAMIYHUX,
menaosux, Maco obMiHHUX npouyecie epmeHmauii ma o06pobKU KynbmypanbHUX PiOUH,
03HaliomneHHA cmydeHmis8 3 0cobaAUBOCMAMU KOHCMPYKYili ma memoOuK PO3PaxyHKy MAWUH i
anapamis 0718 NPAKMUYHOI peanizayii 8KA3AHUX MPouecie, ycMamky8aHHA 0717 nNposedeHHA rnepeod
epmeHmauyiliHux, ghepmeHmauiliHux rnpouyecis, npouyecie KOHUEHMPYBAHHA, 8i00iNEeHHA Yinbosux
npodyKmis biocuHMe3y ma oYUuWeHHS HAMUBHUX PO34YUHI8, NPoyecie CyuwiHHA.

BidrniogioHo 0o memu nidezomoska 6aKanaspis 3a OAHOK CreyianbHiCmo0 8UMA2AE NMOCUNEHHS

cchopmosaHux y cmydeHmie KomnemeHmHocmeli:

30amHicmb 3acmocosy8amu 3HAHHA Y MPAKMUYHUX cUumyauyisax

30amHicme suumuca i 08os100i8amu Cy4acHUMU 3HAHHAMU

30ammHicme 30ilicHro8amMu aHaAi3 HOPMamMueHoi 00KymMmeHmMayii, HeobxioHoi 05
3abe3nevyeHHA iH#eHepHoi dianbHocmi 8 2any3i biomexHosnoaii

30amHicmb 8ukopucmosysamu memo0os02ii Npoekmy8aHHA supobHUYymMa
6iomexHo02i4HUX NPOOYKMIi8 pi3HO20 MNPU3HAYEHHA

30amHicme obupamu i sukopucmosysamu 8idrnogioHe 0671a0HAHHSA, IHCMpymMeHmMu ma
mMemoOou 018 peanizayii ma KOHMpPoso supobHUYME biomexHO02iYHUX MPOOYKMI8 pi3HO20
MPU3HAYEeHHA

30amHicmb cknadamu mexHo02iYHI cxemu 8upobHUYME biomexHOo102iYHUX MPOOYKMIie
Pi3HO20 NMPU3HAYeHHA

30amHicme cknadamu anapamypHi cxemu supobHuUYyme biomexHosno2iyHUX NPoodyKmis
pPi3HO20 NPU3HAYEeHHA

30amHicme aHanizysamu ma npoekmysamu supobHuymea biomexHos102i4HoI npooyKyii
Xap408020, hapmayesmu4Ho20, NApapapMayesmu4yHo20 ma nPUPoOoOXOPOHHO20
Xapakmepy Ha OCHO8I rnpouecie MikpobHo20 cuHme3y

32i0H0 3 BUMO2aMU 0C8IMHbLOI Mpo2pamu cmyodeHmu nicaA i 3aC80EHHA MAOMb MPOOEMOHCMPYy8amMu
MaKi Npo2pamHi pe3yaemamu HOBYAHHA:

Bmimu 3acmocosysamu 00X eHHA HOPMAMueHUX OOKyMeHmis, WO peanameHmyrme
nopAadoK nposedeHHA cepmudpikayii npodykuii, amecmauyii supobHuymea, sumoau 00
op2aHi3ayii cucmem ynpassaiHHA AKICMIO HA NiONPUEMCMBaX, Npasusaa opopMaeHHA MexHiYHoT
OoKymeHmauii ma ee0eHHs mexHos102i4H020 npouecy, 6a3y4Yucs Ha 3HAHHAX, 00ePHAHUX Mi0
Yac nNPakmu4Hoi nideomoesKu

ba3yro4ucst HaO 3HAHHAX PO 3aKOHOMIPHOCMI MeXaHIYHUX, 2i0pOMeXaHIYHUX, mensa0- ma Maco
0bMIHHUX rpoyecie Ma 0CHOBHI KOHCMPYKMOPCbKi ocobausocmi, emimu obupamu 8idrnosioHe
YCMAamMKy8aHHA y NPoyeci NpoekmysaHHs supobHuyme biomexHosno2iYHUX MpodyKmis pi3Ho20
npu3HayeHHA 0718 3a6e3neyeHHs ix MaKcumMasnbHoi egpekmusHocmi

ba3yroyucb HO 3HAHHAX, 00epPHAHUX Mi0 Yac MPAKMUKU HA MNiONpUEMCMEBAX MA YyCMAHO8aXx,
emimu 30ilicHroeamu npodykmosuli pO3PaxyHOK i PO3PAXYHOK MexXHOM02iYH020 06/100HAHHA

Bmimu cknadamu mamepianeHuli 6aaaHc Ha 00UH YUK 8UPOoBbHUY020 rpoyecy, cneyugikayito
06100HAHHA mMma Kapmy no cmadiliHo2o0 KOHMPOs 3 HABEOEHHAM KOHMPOsAbHUX MOYOK
s8uUpobHUYMea

Bmimu 30ilicHrosamu obrpyHmyeaHHA ma subip 8i0nogidHo20 mexHos102i4H020 061A0HAHHSA |
epaghiuHo 306paxcysamu mexHoso2iyHUl npouec 8i0No8iOHO 00 B8UMO2 HOPMAMUBHUX
O0KyMeHmIi8 3 BUKOPUCMAHHAM 3HOHb, 00ePHCAHUX i0 Yac npakmMu4Hoi nidcomoesKku

Bmimu aHanizysamu ma npoekmysamu crneyiaabHi 6iomexHon02i4Hi upobHUUMEa i3
8U20MO8s1eHHA NPOOYKUIi Pi3HO20 PYHKUIOHA/IbHO20 MA 2as1y3e8020 MNPU3HAYEHHS



2. [lpepeksizumu ma nocmpeksizumu oOucyunaiHu (micye 8 cmMpPyKmMypHO-A02iYHiIli cxemi
HABYaHHA 3d 8i0N0GIOHOK 0C8IMHbLOIO NPO2PaAMOL0)

AucyunniHa Mpoyecu, anapamu ma ycmamkyeaHHA biomexHon02iYHUX eupobHUYmMe 0ornomazae
iHmeapysamu 3HAHHA, OMPUMAHI Mpu BusvYeHHIi ¢axosux oOucyunaid (“bioximia”, “3aeanbHa
MiKpobionoeis i s8ipyconoeis”, “bionozia knimuHu”, “3azaneHa biomexHon02ia”), @ MAKo# OuCcyunaiH
YUKy NpupoOHU40o-HayKosoi nidcomosku (“Buwa mamemamuka”, “@izuxka”, “@izuyHa ximis” mowio)
i sukopucmosysamu ix y malbymHil npogpeciliHili dianbHocmi. BKa3zaHa OucyunaiHa € 00HOK 3
8U3HAYAsILHUX Yy nideomosui malibymHbo20 6iomexHos1020: 3HOHHS, 00epPH(AHIi NMpu eus4YeHHI Uyiel
oducyunniHu, HeobxiOHi 018 BUKOHAHHA KypCco8uX i OUMAOMHUX poeKkmis.

3. 3micT HaBYaNIbHOI AUCLUNAIHM

Mpoyecu, anapamu ma ycmamkyeaHHA biomexHonoziyHux eupobHuyme-1. lMpoyecu i anapamu
6iomexHono2iyHUX supobHUYyMe

Po30in 1. OcHosu 2idpasniku. MepemiweHHs piduH ma 2asis. ldpaeniyHi mawuHu
Tema 1. [idpocmamuka.

Tema 2. ldpoduHamika.

Tema 3. ldpasnivyHi mawuHu

Po30in 2. MexaHiyHi ma 2idpomexaHivyHi npoyecu.
Tema 1. MexaHi4YHi npoyecu

Tema 2. lNepemiwly8aHHA

Tema 3. OcadxceHHA

Tema 4. QinompysaHHA.

Tema 5. LleHmpudgpyau.

Tema 6. O4uweHHA 2asis

Po30in 3. Tennoei npoyecu

Tema 1. Tennonepedaya

Tema 2. Tenan00bMiHHUKU

Tema 3. BunaprosaHHsA

Po30in 4. MacoobmiHHi npoyecu

Tema 1. Teopia macoobmiHHUX npouecie
Tema 2. Adcopbuyis, ioHoobMIHHI npoyecu
Tema 3. lNepecoHKa ma pekmugikauis
Tema 4. EKcmpakuia

Tema 5. CywiHHA.

Tema 6. Kpucmanizayia ma po34uHeHHA

Mpoyecu, anapamu ma ycmamkyeaHHA 6iomexHono2iYHUX supobHuyme-2. YcmamkyeaHHs
supobHuyme 2anysi

Po30in 1. lMeped chepmenmayiliHi npoyedypu

Tema 1. [lidcomoska ma cmepunizauia pidKux ¥ususasHUX cepedosull

Tema 2. Memoodu ma 061a0HaHHA 019 cmepunizayii nosimps

Po30in 2. OcHosu subopy ma po3paxyHKy ghepmeHmayiliHoi anapamypu

Tema 1. KoHcmpykuyiliHi cxemu pepmeHmayiltiHoi anapamypu

Tema 2. CmamuKa npoyecie biocuHmesy

Tema 3. Po3paxyHoOK npouecis 2i0po0uHamiKu 8 hepmeHmayitiHomy ob61a0HAHHI

Tema 4. Po3paxyHOK npouyecie mensao ma mMaco nepeHocy 8 pepmeHmayitiHomy o61a0HAHHI
Po30in 3. YcmamkyeaHHA 014 KOHUeHMpyeaHHA ma 8iddineHHA yinbosux npodykmie biocuHmesy
ma oYuweHHA HAMUBHUX PO34YUHI8

Tema 1. 062100HAHHA 0219 8IOCMOKBAHHA



Tema 2. 061a0HAHHA 0418 PinbmMpysaHHA

Tema 3. 062100HAHHA 0419 UeHMpugpy2y8aHHA

Tema 4. 062100HAHHA 019 MeMbpPaHHUX rpoyecie ma piduHHoI xpomamozpadii
Po30in 4. ObpobneHHa HaMuU8HuUXx po34uHie ma biomac

Tema 1. O61a0HAHHA 0418 eKCMPAaKyil

Po30in 5. CywiHHa npodykmie mikpobionoziyHo20 cuHme3sy

Tema 1. 062100HAHHA 0414 CYyWIiHHA NPodyKkmie biocuHmesy
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HaBYyanbHUI KOHTEHT

5. MeTtoauKa onaHyBaHHA HaBYa/IbHOI AUCLUUNNIHKU (OCBITHBOrO KOMMNOHEHTA)

NeKuinHi 3aHATTA
JleKuyiliHi 3aHAMMA CrpaMos8aHi Ha:

HAOQHHA CY4AaCHUX, YiniCHUX, 830EMO3AAEHHUX 3HOHb 3 ducyunaiHu lpouyecu, anapamu ma
ycmamkyeaHHsi 6iomexHonoziyHux eupobHuyme-2. YcmamkyeaHHA eupobHuyme 2anysi,
pigeHb AKUX BUZHAYAEMBLCA YilbOBO YCMAHOBKOK 00 KOXHOI KOHKpemHOoi memu;
3abe3nevyeHHA 8 npoyeci nekyii meopyoi pobomu cmydeHmis crinbHoO 3 8UKAAO0aYem;
BUXOBAHHA Yy cmydeHmis npogeciliHo-0inosux skocmeli i po38UMOK y HUX CAMOCMIliHo20
meop4Y020 MUC/IEHHA;

¢hopmysaHHa y cmyoeHmie HeobxiOHo20 iHmepecy ma HAOAHHA HAMNPAMKY 014 camocmiliHoi
pobomu;

gidobpaxceHHA memoodu4Hoi 06pobku mamepiany (8udineHHs 20/108HUX M100HEHb, BUCHOBKIB,
pekomeHOayili, yimke i a0ekeamHe ix hopmMynt08AHHAX);

BUKOPUCMAHHSA 0718 0eMOHCMpauyii HA0YHUX Mamepianie, NOEOHAHHS, M0 MOXAuUsocmi ix 3
deMOHCMpayiero pe3yabmamie i 3paskKis;

BUKNAOAHHA Mamepianie neKyili YimKow i AKICHOK M0B80K 3 OOMPUMAHHAM CMPYKMYpPHO-
/7102i4YHUX 38°A3Ki8, p03’ACHEHHS 8CiX HOB0BBEOEHUX MepPMIHi8 i MOHAMb;

docmynHicmbe 018 cnpuliHAMmsa 0aHoK ayoumopiero.

4. JlekyiliHi 3aHAMMA

Ne | Hazsa memu neKyii ma nepesiKk OCHOBHUX MUMAHb roouH
3/n | (nepenik dudakmuyHuUXx 3acobis, MOCUAAHHA HA Aimepamypy ma 3a80aHHA

Ha CPC)
1 Knacugpikayis 6iomexHosn02iyHUX Mpoyecie 3a mexHos102iyHUMU 1

03HaKamu, criocobu ix peanizauii. 3a2aa6Hi memoodu biomexHonozii ma
anapamypa 041 npouecis biocunme3sy./limepamypa [1-3,4]

2 CmepunizayiliHi npoyedypu. YcmamkysaHHA 0418 nepioOuyHoi i 2
be3nepepsHoi cmepunizauii. /limepamypa [1-3,4]



https://ela.kpi.ua/handle/123456789/41330
https://ela.kpi.ua/handle/123456789/35989

3 Memoodu cmepunizayii nogimps nid 4ac Kynmugy8aHHA 2
MiKpoopeaHiamis. Po3paxyHok nompeb kyanemypu npodyyeHma bAP y
po3yuHeHomy nosimpi. /limepamypa [1-3,4]

4 ®epmeHmayiliHe 061a0HaHHA. Tunu gpepmeHmepis 3a ocobausicmio 2
npouecy biocuHmesy. Jlimepamypa [1-3,4]

5 Ob6nad0HaHHA 007 8i00ineHHA biomacu 8i0 HOMUBHO20 PO34UHY. 1
Knacugpikayis ma obrpyHmyesaHHsA subopy 065100HAHHA 0418 8i00ineHHA
biomacu 8i0 HamusHo20 po34uHy. /limepamypa [1-3,4]

6 MembpaHHI npouyecu KOHUEeHmMpy8aHHA i pO30ineHHA: 1
MIKpo@inbmpysaHHs, ynbmpaginempysaHHs, HAHOQIiNbMpPYBaHHH,
380pomHuli ocmoc. J/limepamypa [1-3,4]

7 MoHammsa npo piGuHHYy xpomamozpagito. |0HOObMIHHI cmoau ma 1
anapamypa 075 IOHHO20 CMAMUYHO20 | OUHAMIYHO20 [IOHOOOMIHY.
Jlimepamypa [1-3,4]

Bcbo20 200uH 10

MpaKTUYHi 3aHATTA

Y cucmemi npodgpeciliHoi nideomosku cmydeHmie no oOucuunaidi lMpoyecu, anapamu ma
ycmamkyeaHHA 6iomexHonoziyHUx eupobHuymse-2. Ycmamkye8aHHA eupobHuyme 2anysi,
NpPaKmMu4Hi 3aHAMmsA 3atimaroms 40 % ayoumopHo20 HABAHMAMEHHA. byoyyu 0ornosHeHHAM 00
neKUiliHo2o Kypcy, 80HU 3aKa1a0aroms i hopmMyromes OCHOBU Keanigikauyii 6akanaspa rno crneyianbHocmi
biomexHonoeii ma 6ioiHx¥eHepia. 3micm yux 3aHAMb | MemooOuKa ix nposedeHHA MOBUHHI
3abe3neyysamu po3BUMOK meop4yoi akmusHocmi ocobucmocmi. BoHu po3susarome HayKose
MUCAEHHA | 30amHicmb Kopucmysamucs crneyiasbHOK mepmiHO02iern, 00380a410mMb repesipumu
3HAHHA, Tomy OaHull sud pobomu sucmynae saxausum 3acobom ornepamusHo20 380POMHO20
38'A3KY.

OCHOBHI 3a80aHHA YUKAY MPAKMUYHUX 3GHAMb!

donomozmu  cmydeHmam cucmemamusyeamu, 3aKpinumu | no2aubumu  3HAHHA

meopemu4Ho20 xapakmepy 8 obsaacmi ycmamkyeaHHA 6iomexHosno2iYHuUxX eupobHuyme,.

- 03Haliomumu cmyoOeHmig 3 Cy4acHUMU MemoOUKaMU PO3PaxyHKi8 yCcmamky8aHHA 074
nposedeHHsa  rneped  pepmeHmMauiliHux, tepmeHmauiliHux  npoyecis, npouecis
KOHUEHMpPYB8aHHSA, 8i00ineHHA Uinbosux npodyKmie bGiocuHmMe3zy ma OYUWEeHHA HAMUBHUX
pPO3YUHI8, Npouyecie CywiHHA

- Has4Yumu cmydeHmis npuliomam supiWeHHA MPAKMUYHUX 3a800Hb, CIPUAMU 080/100iHHIO
HABUYKAMU MA 8MIHHAMU 8UKOHAHHSA PO3PAXyHKU 3d CMAHOApPMHUMU MemooOuKamu;

- HasYyumu ix npauyreamu 3 HAYKOBOK ma 008i0KOBOK sAimepamyporo i npocpamHUM
3a6e3ne4eHHAM 019 BUKOHOHHA PO3PAXYHKI8;

- donomoamu cmydeHmam Habymu 00cei0 nposedeHHA aHAMI3y KOHCMPYKUIU ycmamkKy8aHHS

018 nposedeHHs neped hepmeHmauiliHux, ¢epmeHmauiliHux npoyecis, npouecie
KOHUEHMPpPYB8aHHSA, 8i00ineHHA Uinbosux npodyKmie bGiocuHmMe3y ma OYUWEeHHA HAMUBHUX

PO3YUHI8, Npoyecie CyWiHHA



Has4yumu cmyOeHmie BUKOHYy8amu MamepiasnbHi, mernsa08i KOHCMPYKMUBHI PO3PaxyHKie
YyCMamKy8aHHA 074 nposedeHHA neped epmeHmauyiliHux, gepmeHmauyiliHux npouecis,
npouecie KOHUeHmMpyB8aHHs, 8i00ineHHA Uinbosux npodyKmis 6GiocuHMe3zy ma OYUWEHHS
HAaMUBHUX PO34YUHi8, Npoyecie CywiHHA.

ghopmysamu 8MiHHA 84UMuUCa camocmiliHo, mobmo onaHosysamu memooamu, criocobamu i
npuliomamu cCamoHAB8YAHHSA, CAMOPO3BUMKY | CAMOKOHMPOIIO.

Ne Hazea memu 3aHAMMA ma nepesik 0CHOBHUX MUMAHb foouH
3/n (nepenik dudakmu4Hux 3acobis, MOCUAAHHA HA AiMepamypy ma 3a80aHHA HO
CPC)

1 Tennosull po3paxyHOK pepmeHmepa 3 MEXAHIYHUM nepemillyrodum NpUuCmpoEM. 2
CPC. Po3paxyHOK 3a iHOugidyanbHUM 3a80aHHAM. J/limepamypa [1-3,5]

2 Po3paxyHoK epnigpmHo20 pepmeHmepa. 2
CPC. Po3paxyHoK 3a iHOugiOyanbHUM 3a80aHHAM. Jlimepamypa [1-3]

3 Po3paxyHok membpaHHO20 anapamy 041 yaempaginempayii. CPC. Po3paxyHoK 2
30 iHOuBIOyanbHUM 3a80aHHAM. Jlimepamypa [1-3]

4 Po3paxyHoK nioghinbHOI cywapKu. 2
CPC. Po3paxyHoK 3a iHOugiOyanbHUM 3a80aHHAM. J/limepamypa [1-3]
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JlabopamopHi. 3aHamms

Y cucmemi npodgpeciliHoi nidecomosku cmydeHmie rno Oucyunaini lpoyecu, anapamu ma
ycmamkyeaHHA 6iomexHono2iyHUx eupobHuyme-2. YcmamkyedHHA eupobHuyme 2anysi,
nabopamopHi 3aHAMmMaA 3atimarome 20 % ayoumopHO20 HABAHMaM eHHA. bydyyu 00no8HEHHAM 00
neKyiliHo2o Kypcy, 80HU 3aKa1a0aroms i hopmyromes 0CHOBU Keanigikayii bakaaaspa no crneyianbHocmi
biomexHonoeii ma 6ioiHyceHepis

OcHo8HIi 3a80aHHA YuKny nabopamopHux pobim

o3Haliomumu cmydeHmie 3 MemoOUKaMU MNPOBECEHHA eKCrnepumMeHmanbHUX O00CAi0HeHb
pobomu ycmamkyeaHHs O0na posedeHHA eped epmeHmayiliHux, epmeHmayitiHux
npouecis, npouyecie KOHUeHMpPysaHHs, 8i00ineHHA yinbosux npodyKkmis b6iocuHmesy ma
OYUW,eHHA HOMUBHUX PO34YUHI8, NMPOYEecCie CYyWiHHA;

doriomoemu cmyoeHmam Habymu 00c8i0 npoeedeHHA eKCrnepumMeHmanbHUX 00CAIOHEeHb
pobomu ycmamkyeaHHs 074 [posedeHHA neped epmeHmauitiHux, gepmeHmauitiHux
npouecis, npouecie KOHUeHMpye8aHHs, 8i00ineHHA uinbosux npodyKkmie 6iocuHmesy ma
OYUWeHHA HOMUBHUX PO34YUHI8, NMPOYecie CywiHHA;

dorniomoemu cmydeHmam Habymu 00cg8id mamemamuyHoi 0b6pobKU eKcriepumeHmanbHUX
OaHUX, MPoB8eOeHHH iX aHani3y ma y3a2aabHeHHA pe3ysabmamie.

Ne Ha3zsa memu 3aHAMMA ma repesnik 0CHOBHUX NUMAHb roouH
3/n (nepenik dudakmu4Hux 3acobis, MOCUNAHHA HA AiMepamypy ma 3a80aHHA HA
CPC)
1 JlocnionceHHA npoyecy nepemiwysaHHs piouHu. CPC Obpobka pe3ynbsmamis 2
8UMIpPIOBAHb. BUKOHAHHSA po3paxyHKis. [obydosa epacpikie. Jlimepamypa [1-3]
2 | docnioxceHHs npouecy pinompysaHHA. CPC Obpobka pe3ysbmamie 6UMIiptO8aHb. 2
BuKoHaHH#A po3paxyHkis. [Tobydoesa epadpikis. /limepamypa [1-3,4]
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6. Camocmilina poboma cmydeHma

CamocmiliHa poboma 3alimae 85 % uvacy suB4YEeHHA KpeOUumHo20 MOOYAd, BKAYArYU |
nidecomosKy 00 3aniky. [0n108He 3a80aHHA camocmiliHoi pobomu cmydeHmi8 — ye ornaHy8aHHsA 3HAHb
8 0bs1acmsAx, wo He ysiliwnau y nepesik AeKyilIHuX NUMaHb WAAXo0M 0cobucmozo nowyky iHgpopmauii,
hOpMyBAHHA AKMUBHO20 iHMepecy 00 MBop4Y020 Mioxoody y Has4anbHili pobomi.

CamocmiliHa poboma npu3HayeHa 014 no2nubaeHHA 3HaHb 3 0aH020 Kypcy. Ocobnausy ysazy
nompibHo npudinumu 8uUB4Y€HHIO KOHCMPYKYili 067100HAHHA 0417 NposedeHHA Nnpoyecie Nic2omosKu
HUBUMBHO20 cepedosuw,d, MexHOsM02iYHo20 nosimps, gepmeHmayiliHux npouyecie, 8UOINEHHH,
OYUWEHHA, KOHUEeHMPYB8aHHA  ma CYWIHHA yinboso2o npodyKmy | O@OPMAeHHA HypHasy
KOHCMPYKYid.

Mpu camocmiliHomy sus4yeHi cmyOeHmMamu KOHCMPYKYili ycmamKysaHHA 6iomexHon02iYHuUX
8upobHuyme, HeobxioHO npoaHanizysamu (akmopu, Wo 8naAu8arms HA MPOMIKAHHA MPOYeEcis,
pigeHb 8rausy Ha nNpouyec KOHCMpPYKMuUgHuUx ocobsausocmeli ycmamky8aHHA, WAAXU 800CKOHA/1EHHA
KOHCMpYKyil, pesepsu 004 iHmeHcugikayii egpekmusHocmi npouyecis. [TUMaHHA, WO BUHECEHI Ha
camocmiliHe B8UBYEHHSA, OPIEHMOBAHI HA pPO3BUMOK iHMeEAEKMYyanbHUX YMiHb, npogheciliHux
30amHocmel, nNi0BUWEHHA MBOPHO20 MOMeHyiany cmyoeHma i nosAa2ae 8 caAMocmiliHOMYy MOWYKY,
aHAI3y ma CmMpyKmypys8aHHi, HaAyKo80 MexHIYHOI iHghopmayii

No Kinbkicmo
3/n Hazsa memu, wjo BuHOocCUMbCA Ha camocmiliHe 8UBYEHHSA ayoumopHux
200UH

Po3din 1. lMepedgpepmeHmayiiiHi npoyedypu

1 CmepunizayiliHi npoyedypu. YcmamkysaHHA 018 nepioduyHoi i be3nepepsHoi 4
cmepunizayii. IH¥eHepHa peanizayia crocobie cmepunizayii anapamypu ma
KoMyHIKauiti. Bubip ninii YHC i mexHon02iYHi po3paxyHKu aiHii. /limepamypa
[1-3,4]

KoHcmpyKyii HaepieanbHUX KOMOHOK, mpybuyamux ma 06’ eMHuUX
sumpumysadis. Jlimepamypa [1-3,4]

JKoHCcmpyKuii HaepisanbHUX KOAOHOK, mpybyamux ma o6’emMmHux
sumpumyseadis. . /limepamypa [1-3,4]

2 MexaHi3mu 3Ci0aHHA YacCMUHOK, AKi 3a6e3rme4vyromes MOHKe OYUUEeHHSA 4
nosimps: iHepuiliHuli, dughy3iliHul, 3axorsaeHHs, cedumeHmauyis,
enekmpoocadiceHHA. Po3paxyHoK KoegiyieHmie ocadxeHHA 045 pi3HUX
MexaHi3mie ocadxceHHA. Jlimepamypa [1-3,4]

KoHcmpykuii gpinempie 014 nonepedHb020 o4YuweHHsA nogimpsA. [on108HUXx ma
iHOusiOyanbHUX pinbmpis. Jlimepamypa [1-3,4]

Tunu ginempysanbHuUx mamepianie 8sa cmepunizauii nosimps, ix subip.
Po3paxyHok sucomu HabusHo20 thinempa 019 cmepunizayii nosimps 3anexcHo
8i0 06paHo20 KpuMepio cmepusnizayil, pinbmpysanbHo2o0 mamepiany i
weuoKocmi pyxy nosimps y ginempi. Anapamypa 014 cmepunizauii
aepauiliHozo nosimps. /limepamypa [1-3,4] CPC. KoHcmpykuii ¢pinempie 014




rnonepeodHb020 OYUWEeHHA No8impA. [0a108HUX Ma iHOUBIOYaAbHUX hinempis.
Jlimepamypa [1-3,4]

Po30in 2. OcHosu subopy ma po3paxyHKy pepmeHmayiliHoi anapamypu

3 Peakmopu ideanbHo20 3Mily8aHHA | sBUuMuUcHeHHA. /limepamypa [1-3,4] 8
JKoHcmpyKuii hepmeHmepie EMKICHO20 murly 3 enekmponepemiulyeanbHUMU
npucmposamu. PepmeHmepu 3 MTHEBMAMUYHUM repemiuly8aHHAM. IHWi
KOHCMPpYKUii pepmeHmepis 0514 2AUbUHHO20 Kysabmugy8aHHA npodyyeHmis.
Tunosa 068’s3Ka thepmeHmepa 014 enubuHHoi hepmeHmauii. . /limepamypa
[1-3,4]

Cmamuka npoyecie biocuHme3sy. Po3paxyHok mamepianoHux 6anaHcie 8
npouecis 6iocuHme3sy. IHmezapanbHi cmexioMempuYHi pieHAHHSA NMPOUECis .
Po3paxyHok 06’emis hepmeHmauyiliHoi anapamypu y nepiodu4yHuUX npoyecax, a
makoxc beanepepsHux npouecax (00Ho- i bazamocmyrnieHese 20M02eHHe
Kysibmueye8aHHs, 8i0’eMHO-00aUBHUL crnocib, Kynbmuey8aHHA 3
peuupKynauiero biomacu). Jlimepamypa [1-3,4]

liopoduHamivHi npoyecu y pepmeHmepax. Ocobausocmi nepemiuly8aHHA 8
2030PiOUHHUX cucmem. BusHayeHHA MoOmMyx*cHOCMI, Wo 8UMPAYAEMbCA HA
nepemiwly8aHHs 8 hepmeHmepax 3 MEXAHIYHUM repemillyroyumM rnpucmpoem i
bapbomepom. KoHcmpykuii 6apbomepis. Po3paxyHok bapbomepis.
Jlimepamypa [1-3,4]

Po3paxyHok menanosoezo epekmy biocuHme3sy. Po3paxyHoK mennoeoi 6
MnomyMHoCcmi, W,0 BUHUKAE Npu cuHmesi biomacu (8usHa4YeHHA
mennosudineHsb, Wo 8UHUKAOMb Npu cuHmesi 6iomacu, y cmamuyi i
OuHamiyi). Tennosuli epekm 8i0 nepemiuly8aHHA KyabmypanbHoi piouHuU |
pO3paxyHOK nompibHoi naowi mennoobminy. Tunu ma po3paxyHoK
menao0o0bmiHHUX npucmpois hepmeHmepis. [1opAOOK PO3PAXYHKY
mennoobmiHHOo20 rnpucmporo gpepmeHmepa. . Jlimepamypa [1-3,4]

06’emHuli KoeghiuieHM macornepedayi 30 KUCHEM i0 Yac Kyabmu8y8aHHSA 6
MiKpoop2aaHiamis, eKcriepumeHmasnbHi memoou (1020 8U3HAYEHHSA
(OuHamivHul, iHmezpansHul, 6anaHcosuli, 0e2a3ysaHHs, cyabpimHuli). Yac
2omoeeHizauii. Mikpo- i mMakpornepeHeceHHA. Briaus numomoi nosepxHi
KOHmMakmy ¢pa3 (2a3-piouHa, piOuHa-KAimuHa) Ha weuodkicme copbuii KUCH!O.
Ocobausocmi maconepeHeceHHA nid yac bapbomaxcHoi aepayii i
MHeB8MoOMeXaHIYHOo20 nepemiwysaHHs. . Jlimepamypa [1-3,4]

Po30in 3. YcemamKyeaHHsA 014 KOHYeHmMpyeaHHA ma 8i00ineHHA Yinbosux npodykmie 6iocuHme3sy
ma ovyuWeHHA HAMUBHUX PO3YUHI6

4 KoHcmpykuii gidcmitiHukis. /limepamypa [1-3,4] 2

3suyaliHe pinbmpysaHHA. Onmumizayis npouecy inbmpysaHHs. 4
Knacugpikauisa epinempis. O6rpyHmysaHHA subopy ginempis. /limepamypa [1-
3,4]

CPC. Tunogi KOHCMPYKUii EMHICHUX ghinbmpys8ansHUX anapamis YuKaivyHoi oii.

®inemp-npecu 3 py4YHUM BUBAHMAMEHHAM 0CA0y. ABMOMamMuYHi ginbmp-




npecu ®MAKM. bapabaHHi earkyym-ginempu. Cmpivykosi akyym-ginempu.
IHwi KoHcMpyKyii pinempis. /limepamypa [1-3,4]

5 LeHmpugpyeysaHHs, 3suvaliHi yeHmpugyau. Knacugpikauis ma 4
0b6rpyHmMyeaHHa subopy ma po3paxyHoK yeHmpudgpye. /limepamypa [1-3,4]
CPC. Cenapauia: 2mpybyacmi cenapamopu, mapin4acmi cenapamopu.
Jlimepamypa [1-3,4]

6 Memb6paHHI npouecu KOHUEHMPYBAHHA | PO30ineHHA: MIKpoginbmpysaHHs, 4
ynbmpaginbmpyeaHHs, HAHOQINbMPYyB8aHHs, 380pOMHuUli ocmoc. [MoHamMms
rpo cesekmusHicmMob i MPOHUKAUBicms membpaH. Teopisa pisHosazu [JOHHAHA.
Knacugpikauia membpaH. IcHyroyi i nepcnekmueHi KOHCmpyKuii anapamis 01
bapomembpaHHUX MNpPoyeCci8 OYUWEHHA | KOHUEHMPYBAHHA poodyKmis
MiKpobionoeiyHo20 cuHme3sy. . Jlimepamypa [1-3,4]

Po30in 4. O6pobneHHA HAMUBHUX pO34UHie ma biomac

- i " i Kn Kauis,
7 Anapamypa 014 piduHHoOI ekecmpakuii, Knacugikauia, ocHosu subopy ma 2
po3paxyHKy. /limepamypa [1-3,4]

KoHcmpyKyii ekcmpakmopis 3 nepemiwly8aHHAM, cucmemu “iHrHeKkmop-
po3dinosuli cenapamop”, ekcmpakuyitiHi mawuHu muny “Pocia” i “/lygecma”,
ougpepeHuyiliHo-KOHMaKmMHo20 ekcmpakmopu odbinbHAKa. . Jlimepamypa [1-
3,4]

8 061a0HaHHA 0019 0e3iHmezpayii MiKpobHUX mac ma nodanswa obpobka 2
OdeziHmezposaHoi biomacu. Teepdoghazosa ekcmpakuia: anapamypa (EmMmHicHi
eKcmpakmopu 3 nepemiwly8aabHUM MPUCMPOEM, NEPKOAAMOPU mowo) ma
mexHos02i4Hi po3paxyHKu. Jlimepamypa [1-3,4]

KoHcmpyKuii ekcmpakmopis 3 nepemiulyg8asnbHUM PUCMPOEM, NMEPKOAAMOpIs,
mouwjo. /limepamypa [1-3,4]

Po30in 5. CywiHHAa npodyKkmie miKpobionoziuHo20 cuHme3sy

9 Ocobnausocmi cywiHHA biomacu ma npodykmie biocuHme3sy. Knacugikauis, 3
8ubip KOHCmMpyKUii cywapok. /limepamypa [1-3,4]

KoHcmpykuyii cywapok (cybaimauitiHi, THe8MamuyHi, po3nusaroeanbHi ma iHwi
munu cywapok) /limepamypa [1-3,4]

10 TexHo102i4Hi pO3paxXyHKU OCHOBHUX mMumnie CyuapoK, W0 3aCmoco8yromecsa y 18
biomexHonoeziuHux supobHuymeax. /limepamypa [1-3,4]

11 BukoHaHHA MKP 10
12 ExkzameH 30
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MoniTnKa Ta KOHTPONb
7. MonitKa HaBYaNbHOI gUCUUNAIHK (OCBITHLOrO KOMMOHEHTA)

MpaBuna BigBiAyBaHHA 3aHATb Ta NOBEAIHKMU HA 3aHATTAX
BiogidysaHHA 3aHAMb € 0608°’A3KOBUM KOMMOHEHMOM OUIHKBAHHA. cmydeHmu 30608°’a3aHi bpamu
QKMUBHY y4acme 8 Ha8YA1bHOMY MPOYEC], He CMi3HI8AMUCA HA 30HAMMSA Ma He nponyckamu ix 6e3



MOBAXCHOI MPUYUHU, He 3a8aXamu 8UKAa0a4y Nposodumu 3aHAMmMs, He 8i080aiKamucs Ha 0il, ujo He
M08’sA3aHi 3 HABYAALHUM MPOYECOM.

MpaBuna npusHauyeHHA 3a0X04yBaZIbHUX Ta WTpapHUX 6anis
® 300Xx04y8as1bHi Ma WMPAgHi 6aau 8 PAMKAX HABYAALHOI QUCYUNAIHU He nepedbayeHi.

MoniTuka AepnaiiHie Ta nepecknagaHb

Y pa3i s8uHUKHeHHA 3ab6opz2osaHocmeli 3 HaBYaAbHOI ducyunaiHu abo b6ydb-AKUX hOPC-MAHCOPHUX
obcmasuH, cmydeHmu Marome 38°43amuca 3 8uKaadayem no 00CmynHuUX (Ha0aHUX suKsaaoayem)
KaHanax 38°A3Ky 014 po0368°’A3aHHA NpobaeMHUX NUMAHb Ma Yy3200MeHHA anzopummy 0ili 0nsa
8i0NpPAYOBAHHSA.

MoniTnKa akagemiuHoi gobpouecHoCTi

Mnaeiam ma iHwi ¢opmu He O0obpoyecHoi pobomu Henpunycmumi. Lo naaziamy eiOHOcumMbCa
8i0CYmMHiCmb MnocusnaHb Mpu BUKOPUCMAHHI OPYKOBAHUX MaA esqeKmMPOoHHUX mamepianis, yumam,
OyMOK iHWuUx asmopis. Henpunycmumi niOKa3ku ma Ccrucy8aHHA Mi0 4ac HArnucaHHA mecmis,
npogedeHHA 3aHAMb, 30044 3aniKy 30 iHWO20 cmydeHma; KOMito8AHHA mamepiasnise, 3axuujeHux
cucCmemMor a8MmMopPcbKo20 rpasa, besz 003801y asmopa pobomu.

Monimuka ma npuHyunu axkademiyHoi O0obpoyecHocmi eu3HayeHi y po30ini 3 Kodekcy uvecmi
HauioHanbHo20 mexHiYHO20 yHigepcumemy YKpaiHu «Kuiscbkull nonimexHiyHuli iHcmumym imeHi
lzops Cikopcbkozo». JemansHiwe: https://kpi.ua/code

Monimuka akademivyHoi noeediHKu i emuKu

cmyoeHmu marme bymu moaepaHmMHUM, 108axcamu OYyMKYy OMOYyr4uUX, 3arnepevyeHHs
hopmynoeamu 8 KOpeKMHIl Gopmi, KOHCMPYKMUBHO nidmpumysamu 380pPO0MHUll 38'A30K Ha
3aHAMMSX.

Hopmu emuyHoi nosediHKu cmydeHmis i npayieHUKie eu3Ha4veHi y po30dini 2 Kodekcy uecmi
HauioHanbHo20 mexHiYHO20 yHigepcumemy YKpaiHu «Kuiscbkull nonimexHiyHuli iHcmumym imeHi
lzops Cikopcbko2o». lemansHiwe: https://kpi.ua/code

8. Bupau KOHTPOJIIO Ta PEUTUHIOBA CUCTEMA OLiHIOBaHHA pe3y/bTaTiB HaBuyaHHA (PCO)

Po3nodin Has4YasnbHO20 Yacy 30 8UOAMU 3AHAMb i 30800HbL 3 KPEOUMHO20 MOOYsIA 32i0HO 3

pO60‘4UM Has4yas16HUM T/1GHOM:

HavaneHuli yac Po3n00din Has4YasnbHUX 200UH KoHmponbHi 3axo0u
3 ®
x
) S ) by e ] 3
S | S © 3 g Q S > € 5 €
| S 9] x S S o S
S S < 8 S s ¢
X

x S = < 8 S

6 4,5 135 10 8 4 115 1 eK3ameH

Cucmema pelimuHzosux banis
PelimuHe cmydeHma 3 KpedumHo20 MO0y CKAA0aemMbcAa 3 banis, AKi 8iH ompuMye 3a:

1) BuKOHaHHA ma 3axucm 4-x 3a0a4 Ha NPAKMUYHUX 3aHAMmMAx — 16 6anis
2) 3aknto4Huli mecm no npakmu4yHum pobomam — 8 banie
3) BuUKOHaHHA ma 3axucm 2-x nabopamopHux pobim — 8 basie
4) MKP — 8 banie
5) BuKOHQHHA #CypHany KOHCMpPYKUil anapamie — 10 6anis
Cucmema pelimuHzosux 6anie


https://kpi.ua/code
https://kpi.ua/code

1. Poboma Ha NpaKmMuYyHUX 3aHAMMAX

Bazosuli 6an — 4. MaKcumanbHa Kinbkicme 6ani8 HA NPAKMUYHUX 3AGHAMMAX OOPIBHIOE
4x4=16 6anam.

«8iOMiHHO» - 8UKOHaHHA 100% 3a0a4 nid Yac 3aHAMMA ma camocmiliHoi pobomu cmydeHma
(CPC) -4 6anis.

«00b6pe» - BUKOHAHHA 90% 3a0a4 nid Yyac 3aHAMmMA ma camocmiliHoi pobomu cmyoeHma (CPC) —
2,1-3,6 6anu.

«30008i71bHO» - BUKOHAHHA > 50% 3a0a4 nid Yac 3aHAMMA ma camocmiliHoi pobomu cmydeHma
(CPC) - 2 6anu.

«He3a008i/1IbHO» - HEBUKOHAHHSA 3a0a4 i Yac 3aHAMms ma camocmitiHoi pobomu cmydeHma
(CPC) — 0 6anis.

2. 3aknr4HuUll mecm no npaKkmMu4YyHuUm pobomam

Baeosuli 6ana — 8.

- «BIOMIHHO» - 8UKOHAaHHA 100% 3a0ay nio Yac 3aHAMMA ma camocmiliHoi pobomu cmydeHma
(mecm) — 8 6anis.

- «0obpe» - sukoHaHHA 80% 3a0ay4 nid Yac 3aHAMMA ma camocmiliHoi pobomu cmydeHma
(mecm) — 6-7 6anu.

- «30008iM16HO» - BUKOHAHHA 2 50% 3a0ay nid Yyac 3aHAMmMA ma camocmiliHoi pobomu
cmyoeHma (mecm) — 4-5 6anu.

- «He3a008inbHO» - HEBUKOHAHHA 3a0a4 abo yacmkose (<50%) nid yac 3aHAMMA ma
camocmiliHoi pobomu cmydeHma (mecm) — 0 6arie.

3. BUKoHaHH=A i 3axucm nabopamopHux pobim.

Baeosuli 6aa — 4. Kinekicme nabopamopHux pobim — 2. MakcumasnsHa Kinbkicme 6anie Ha 8cix

nabopamopHux 3aHAMmMsAx 4 x2=8 basis.

1.

2.
3.
4

lMpasunbHa 8i0no8idb Ha NUMAHHA 8xiOH020 KOHMposto —0,6-1 6an.
OpopmneHHa npomokosny nabopamopHoi pobomu — 0,6-1 6asn.
CeoeyacHa 0b6pobKa pezynbmamis ekcniepumeHmy — 0,6-1 6asn.
CeoeyacHuli ycniwHul 3axucm nabopamopHoi pobomu — 0,6-1 6an.

4. BukoHaHHA MKP

«B8iOMiHHO», M0BHE BUKOHAHHA 3a800Hb KOHMpPOsabHoi pobomu (He meHwe 90% nompibHoi
iHpopmauii) —7,2-8 6anis;

«00bpe», 00CMAMHbLO [0BHE BUKOHAHHA 30800Hb KOHMPOsbHOI pobomu (He meHwe 75%
nompibHoi iHghopmauii), abo nosHa 8i0Noeidb 3 HE3HAYHUMU HemoYyHocmamu — 6-7,1 6an;
«30008iM1bHO», HEMNOBHe BUKOHAHHA 3a80aHb KOHMpPOsbHOI pobomu (He meHwe 60% nompibHoil
iHpopmauyii) ma He3Ha4Hi nomunku — 4,8 -5,9anu;

«He3a008iM1bHO», HEBUKOHAHHSA 30800Hb KOHMPObHOI pobomu (He 8idnogioae sumozam Ha 6 banis)

— 0 6ais.

4. Anbbom KoHCMpyKUyiti.

Baeosuli 6aa — 10. MaKcumanbHa KinbKicms 6anie -10 6anis.

«B8IOMIHHO», BUKOHAOHI 8Ci 8uMoau 00 anbbomy KOHCmpyKUili — 9-10 6arnis;

«00bpe», BUKOHAHI Mmalixce aci sumoau 0o pobomu, abo € Hecymmesi nomunku — 7,5-8,9 6anis;

«30008i/1bHO», € HEOO/1IKU W,000 BUKOHAHHA 8uMoz 00 pobomu i nesHi nomunku — 6-7,4 banis;

«He30008i71bHO», He 8i0nosidae sumoaam 00 «3a008inbHo» — 0 barsis.



MakcumansHa cyma basie cmapmoeoi cknadosoi dopisHroe 50. HeobxiOHO ymMosoro GornycKy
00 eK3ameHy € 3apPaxy8aHHA 6Cix 1a6OPAMOPHUX 3aHAMb, pPoboma HA MPAKMUYHUX 3aHAMMAX i
cmapmosuli pelimuHe He meHwe 25 6anis.

Ha ek3ameHi Re cmyOeHmMu 8UKOHYHOMb MUCbMO8BY KOHMPOsbHY pobomy. KoicHe 3a80aHHA
mMicmume 08a meopemu4HUX NUMAHHA | 00He npakmuyHe. [lepenik numaHe HasedeHul y
MemoOUYHUX PeKoMeHOayiax 00 OCBOEHHA KpedumHo20 MoOyssa. KoxcHe meopemu4yHe nuUMaHHA
ouiHremeoca y 15 6anis, a npakmuyHe — 20 6anis.

Re=2 15+20=50
Cucmema oyiHH8AHHA meopemuYHUX NMUMAHb:
—  «BiOMiHHO», NOBHa 8i0No8idb (He MmeHwe 90% nompibHoi iHghopmauii) — 15-14 b6anis;
—  «006pe», 0cMamHb0 MNosHa 8ionosids (He meHwe 75% nompibHoi iHgpopmayii, abo He3HaYHi
HemoyHocmi) — 13-11 6anis;
—  «30008i716HO», HeNno8Ha 8idnosids (He meHwe 60% nompibHoi iHhopmauii ma deski MoMusKu)
—10-9 banis;
—  «He3a008i71bHO», He3a008isbHA 8i0rnoegidb — 0 basis.

Cucmema oyiHI8AHHA MPAKMUYHO20 NMUMAHHA

— «BIOMIHHO», NogHe be3nomusiKkose po38’a3y8aHHSA 3a80aHHA — 20-18 banis;
— «00bpe», NosHe Po38°A3y8aHHSA 3080AHHA 3 HECyMmMEBUMU Hemo4yHocmamu — 17-15 6anis;
— «30008i1bHO», 30800HHA BUKOHAHE 3 NegHUMU Hedonikamu — 14-12 6anis;
— «He3a008is1bHO», 30800HHA HEe BUKOHAHO — 0 basis.
Cyma 6asie Re 30 KOXCHe 3 mMpboX 3anuUmMaHbs KOHMpPos1bHOI pobomu (ek3ameH) ma cemecmposuli

KOHMpOosb Rc nepesodumbscs 00 OYiHKU 32i0H0 3 mabauyero:
RD=Rc¢ + Re=100 6anis

L119 ompuMaHHA OUIHOK BUKOPUCMOBYEMbCA MAbAUUA.

Kinbkicme 6anie OuiHKa
100-95 BigmiHHO
94-85 LyKe nobpe
84-75 Hobpe
74-65 3a40BiNbHO
64-60 JocTtaTtHbo
MeHwe 60 He3aa0BiNbHO
He BMKOHaHi ymoBM A0MNYCKY He ponyuweHo

9. [Aodamkosa iHphopmayia 3 ducyunniHu (0ceimHb020 KOMNOHeHMa)
Mpubau3Huli nepenik NuMaHs, AKi BUHOCAMbCA HO cemecmposuli KOHMPOsb
1. Knacugikayis 6iomexHos02i4YHUX MPOUecie 3a MexHOA02IYHUMU O03HAKAMU, Ccrocobu ix
peanizayii.
2. 3azanbHi Mmemoodu biomexHosoezii ma anapamypa 014 npoyecie biocuHmesy.
3. Po3paxyHoK menao80i MOMyxHOCMI, WO 8UHUKAE NMpu cuHmesi biomacu.

4. Tennosuli egpekm 8i0 nepemiwly8aHHA KyabmypasabHOI piOUHU i po3paxyHOK nompibHoi naouwi
menaoobmiHy.
5. EkcnepumeHmanoHi Memoou 8U3HA4YEeHHA mernsa080i MomymHoCMi.
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Po3paxyHKosuli mMemoO 8U3HAYEHHA Merna080i MOMYyXHOCMI, WO nepedaeMscsa
KynemypanbHili piouHi 8i0 nepemiuwlysasbHo20 MPUCMPOD HA OCHO8I (i020 PO3PAXYHKY
3a71exHo 8i0 nompebu 8 KUCHI.

lMHesmamuyHe nepemiwy8aHHA: Po3paxyHoOK eHepaii, w0 nepedaemoca Ha nepemiwly8aHHa 3
2a3080t0 pazoro. MacwmabysaHHA npoyecie nepemiwly8aHHA.

Tunu ma po3paxyHOK mernno0bMiHHUX npucmpoie pepmeHmepis. [MOpAOOK PO3PAXYHKY
mennoo0bmiHHO20 NpuUcMpoo hepmeHmepa.

Tunu ¢hepmeHmepie 3a ocobausicmio npoyecy biocuHmesy.

Knacugpikauyis cepmeHmepie 3a KOHCMpyKuieto, criocobom e88ed0eHHA eHepaii ma
nepemiwy8aHHA.

KoHcmpykuyii pepmeHmepie eMKicHo20 mury 3 enekmpornepemiwy8anbHUMU MPUCMPOAMU.
PepmeHmepu 3 MHEBMAMUYHUM MepemMilly8aHHAM.

Tunosea 068’s3Ka hepmeHmepa 014 enubuHHoI hepmeHmauyii.

O61a0HaHHA 007 8i00ineHHA biomacu 8i0 HAMUBHO20 PO34UHY.

Onmumizayis npouecy pinbmpysaHHA.

Tunosi KOHCMPYKUii EMHICHUX pinbmpysanbHUX anapamis YukaiyHoi 0ii. dinemp-npecu 3
PYYHUM BUBAHMAMCEHHAM 0CAOY

Llenmpudpy2ysaHHs, 38u4aliHi yeHmpughyau.

Cenapauis: mpybuyacmi cenapamopu, mapinyacmi cenapamopu. ®nomysaHHsA.

TexHono2iYHUll  po3paxyHOK mpyb4yacmoz20 B8aKyymM-8UnapHoO20 anapama 3 6ucXiOHOH
M71i8KOt0, POMOPHI 8AKYYM-

BunapHi anapamu 0158 KOHYEeHmMpPYy8aHHA Yinbosux npodykmie mikpobionoziuHo2o cuHmesy.
MembpaHHI npouecu KOHUeHMpPYB8AHHA | po30isneHHS.

lMoHammMsA npo cenekmMuBHICM®b i MPOHUKAUBICMb MEMBPAH.

IcHyto4i i mepcnekmusHi KOHCMpyKuyii anapamis 019 6apomeMbPAHHUX MPOUECI8 OYUWEHHS i
KOHUeHmMpys8aHHsA npodyKkmig mMiKpobiosnoaiyHo2o cuHmesy.

lMoHamms npo piOuHHY xpomamoezpadito.

loHOObMIiHHI cMOaU ma anapamypa 0718 iOHHO20 CMAMUYHO20 | OUHAMIYHO20 IOHOOBMIHY.
Anapamypa 011 piOuUHHOI eKempakuii

061a0HaHHA 004 0eziHmezpauii MmikpobHUX mac ma rnodansvwa obpobka desiHmezposaHoi

biomacu.

TeepOogpazosa exkcmpakuyia: anapamypa (EMHICHIi eKcmpakmopu 3 nepemiwysanbHUM
MPUCMPOEM, NEPKOAAMOPU moujo) ma

TexHon0e2i4Hi po3paxyHKU anapamis 019 meepdoghazo8oi eKcmpaKuyii.

CywiHHA npodyKkmis MiKpobiosnoeiyHo2o cuHmesy
KoHcmpykyil ma po3paxyHoK cywapok (cybaimayiliHi, THeeMamuyHi, po3nusto8asbHi.)
CybnimauyiliHe cywiHHA.
TexHon02iYHi  PO3PAXYHKU  OCHOBHUX murmie CywapoK, WO 3acmocosyromeca Yy
biomexHon02i4YHUX 8UPOBHUYMBAX.

Mpu6bnus3nuii nepenik numaroe Ha MKP

Y 6 cemecmpi MoOys1bHAG KOHMPOAbHA PobOMa BUKOHYEMbCA 3d PO30inom 2.

Mema moOdynbHOI KOHMpoabHOI pobomu — euasUMU 3HAHHA, NpuHyunie subopy ma
KOHCMPYKYii 062100HaHHA 0214 nposedeHHA hepmeHmauyiliHux npouyecie ma ocobausocmeli
po3paxyHKy 0671a0HAHHA 004 nposedeHHs hepmeHmauyiliHux npouecie .MKP micmume 1
3a0ayy.



Mpuknadu 3micmy 3ada4i MKP.

3adaya. Po3paxysamu pepmeHmep 30 HACMyrnHUMU 8UXIOHUMU OQHUMU: Vi HOMIHANbHUL 00 €M
anapamy, Pear KoepiyicHm 3an06HeHH; Qe — numoma (8i0HeceHa 00 0OUHUYL 00 €My KYTbmypaibHOL
PpiouHU) WEUOKICIb NO2AUHEHHS KUCHIO MIKPOOP2AHIZMAMU, G — numoma wWeuoKicmy GUOLIEHH s

e . . t
menjiomu 6 pe3yibmami OIOXIMIUHUX npoyecies, n_ vacmoma 06€pmaHH}l miwanku, 1 — memnepamypa

t
cepedosuya, °° —cepedus memnepamypad Xoi000a2eHNy.

Pobouy npozpamy Has4anbHoi ducyunainu (cunabyc):
CknadeHo:

douyeHm, K.m.H., doueHm Kag. bT ma | PyxcuHcoka /llodmuna leaHieHa

Yxeaneno xapeopoio Giomexnixu ma indwcenepii (npomoxon Ne 13 6io 27.06.2022)
Iozoo0xceno Memoouunoro komiciero BT (npomoxon Ne 9 sio 30.06.2022)



