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Mporpama HaB4Ya/bHOI AUCLUNIHU
1. Onuc HaBYaNbHOI AUCUUNAIHK, i MeTa, NpegMmeT BUBYAHHA Ta pe3ynbTaTu HaBYaAHHA

CyyacHuli mexHiYHuUli po38UMOK 8UPOBHUUMEBA 8UMA2AE Mi020MOBKU B8UCOKOKBAihiKOBAHUX
¢axisyie 30amHux 00 camocmiliHOi meop4oi pobomu, B8nNpPOBAOHEHHA Yy B8UPOOHUUMEO
HAyKOMiCMKUX mexHosoeid.

BucokoKsanigikosaHuli chaxiseyb 3i cneyianvHocmi biomexHosoz2ii ma 6ioiHxeHepia nosuHeH
807100imu 2AUBOKUMU MeopemuYHUMU 3HAHHAMU 048 po3pobku pekomeHOauill ujo0o wsaxie
YOOCKOHQ/IEHHA  MEexXHos02iYHUX  rpoyecie  biomexHosoeiyHux  supobHuyme,  30iliCHeHHA

onMmMuMasnbHo20 8uUbopy KOHCMpYKUil — anapamis, ycmamekyeaHHA 074 peanizauii 3a0aHUX
mexHOo102iYHUX npoyecis.
Mpeomem  HasuyanvHOi OucyunaiHu [lpoyecu, anapamu ma ycMAMKY8AHHA

6iomexHoO02iYHUX B8UPOBHUYME € meopemuyHi 3acadu MexaHiYHUX, 2i0pPOMEXAHIYHUX, Mersa08uXx
ma QugpysiliHux npouecis, AKi 8i06YB8AOMbLCA MA BUKOPUCMOBYHOMbLCA Mi0 Yac Mi020mMo8KU MOXUBHUX
cepedosull, nMNi02omosKu nosimps, KysbmueyeaHHA bios02iYHUX adzeHmie ma npu eudineHHa ma
OYUWEHHA b6iono2iyHO akmusHuUx pe4vyosuH (BAP) i npu ompumaHHi MikpobHUX mac, ocobausocmi
KOHCMPYKUil, npuHyunu po3paxyHky, eubopy ma eKkcrnayamauyii OCHOBHO20 YCMAMKYB8AHHSA
biomexHon02iYHUX 8UPOBHUYMS.
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Memotw  HaeuanvbHoi  OucyunaiHu [lpouyecu, anapamu mMa ycCMAMKYE8AHHA

6iomexHos02iYHUX 8UPOBHUYMEB € BUBYEHHA MeopemuYHUX 3aKOHOMIpHocmel 2i0pOOUHAMIYHUX,
menaosux, Mdco O0b6MIHHUX npouyecie epmeHmauii ma o06pobKU KyabmypasnbHUX PiOuH,
03HaliomneHHA cmydeHmig 3 0cobauBOCMAMU KOHCMPYKUiU ma mMemoOUK PO3PAXYHKY MAWUH i
anapamie 014 NPAKMuUYHOI peanizayii 8KA3aHUX Npouecie, ycmamkrysaHHs 0718 NposeodeHHs nepeod
hepmeHmauitiHux, ghepmeHmauiliHux NPoyecis, NPouecie KOHUEeHMpPyB8aHHS, 8i00ineHHA Uinbosux
npodyKkmis biocuHMe3y ma oYuWeHHS HAMUBHUX PO34YUHI8, NPoyecie CywiHHA.

BidnosioHo 0o memu nideomoska 6akanaspie 3a OAHOK crieuianbHiCM0 8uUMa2ae

MOCUNeHHA ChopMOBAHUX y cmyOeHmis KomnemeHmHocmeli:

30amHicmb 3acmocosysamu 3HAHHA y NPAkmMu4YHux cumyauisx (3K 1)

30amHicme 84umucs i oeonodisamu cyyacHUMU 3HaHHAMU (3K 5)

30ammHicme 30ilicHro8amMu aHaAi3 HOPMAMuBHoi O0KymMmeHmMayii, HeobxioHOi 05
3abe3ne4yeHHA iH#eHepHOI dianbHocmi 8 2any3i biomexHonoeaii (PK 3)

30amHicmb 8ukopucmosysamu memo0os02ii Npoekmy8aHHA supobHUYyMa
6iomexHon02i4HUX NPOOYyKMi8 pi3HO20 rnpu3Ha4yeHHA (PK 8)

30amHicme obupamu i sukopucmosysamu 8idrnogioHe 0671a0HAHHSA, IHCMpymeHmMu ma
mMemoOou 01 peanizayii ma KOHMpPosto supobHUUMe 6iomexHo102iYHUX MPOOYKMIi8 pi3HO20
npusHayeHHs (PK 9)

30amHicmb cknadamu mexHo02iYHI cxemu 8upobHUYM8E biomexHOo102iYHUX MPOOYKMIs
pi3HO20 npu3sHa4yeHHA (PK 10)

30amHicme cknadamu anapamypHi cxemu supobHuUYyme biomexHos02iyHUX NPoodyKmis
pi3HO20 npu3Ha4vyeHHA (PK 11)

30amHicme aHanizysamu ma npoekmysamu supobHuymea biomexHos102i4HoI npooyKyii
Xap4yo8020, hapmauyesmu4yHo20, NapagapmayesmuyHo20 ma rnpupooooXopPoOHHO20
XapakKkmepy Ha 0CHO8I rpoyecie MikpobHozo cuHmesy (OK 17)

32i0H0 3 BUMO2aMU 0C8IMHbLOI Npo2pamu cmyodeHmu nicaA ii 3aC80EHHA MAOMb MPOOEMOHCMPY8amMu
MaKi Npo2pamHi pe3yaemamu HOBYAHHA:

Bmimu 3acmocosysamu MosoxeHHA HOPMAmuBHUX OOKYMeHmis, WO peanameHmyHmeo
nopAa0oK nposedeHHA cepmudpikayii npodykuii, amecmauyii eupobHuymea, eumoau 00
op2aHi3ayii cucmem ynpaeniHHA AKICMK0O HA NiONPUEMCMBaX, npasusaad ogpopMaAEHHSA
mexHiYHOi 0OKymeHmayii ma eedeHHA MexHOa02i4HO20 npouyecy, 6a3yr4uce HA 3HAHHAX,
00epxcaHux nio Yyac npakmuy4Hoi nidcomosku (MPH 4)

ba3yro4ucst HaO 3HAHHAX PO 3aKOHOMIPHOCMI MeXaHIYHUX, 2i0pOMeXaHIYHUX, Mernsa0- ma Maco
0bMIHHUX rpoyecie Ma 0CHOBHI KOHCMPYKMOPCbKi ocobausocmi, emimu obupamu 8idrnosioHe
YCMAMKY8AHHA Yy Npoueci npoeKmysaHHA eupobHuyms 6iomexHoaA02iYHUX PoOyKmMie
Pi3HO20 Npu3Ha4YeHHA 014 3abe3rnevYeHHsA ix MakcumasnbHoi ecpekmusHocmi (MPH 15)
ba3yroyucb HO 3HAHHAX, 00epPHaHUX Mi0 Yac MPAKMUKU HA MNiOMPUEMCMBAX MA YyCMAHOBaX,
emimu 30ilicHrosamu npodykmosull po3PAxXyHOK i PO3PAXYHOK MexXHOM02iYH020 06/100HAHHSA
(MPH 16)

Bmimu cknadamu mamepianeHuli 6a70HC Ha OOUH YUKA 8UpobHU4Y020 Mpouyecy,
cneyugikayito 0671a0HAHHA mMa Kapmy nocmaodiliHoezo KOHMpPOsAw 3 HABEOEHHAM
KOHMPOaAbHUX MoYoK supobHuumea (IMPH 17)

Bmimu 30ilicHrosamu ob6rpyHmyeaHHsa ma subip 8i0nogidHo20 mexHos102i4Ho020 061a0HAHHSA |
epaghiyHo 306paxcysamu mexHoso2iYHUll npouec 8i0NogiOHO 00 B8UMO2 HOPMAMUBHUX
O0KYyMeHmIi8 3 BUKOPUCMAHHAM 3HAHb, 00epHaHuUX rid Yyac npakmuy4Hoi niccomoesku (MPH 18)



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

AucuyunniHa Mpoyecu, anapamu ma ycmamkyeaHHA biomexHosn02iYHUX eupobHUYMeE 0oromazae
iHmeapysamu 3HAHHA, OMPUMAHI Mpu BusvYeHHIi ¢axosux oOucyunaid (“bioximia”, “3aeanbHa
MiKpobionoeis i s8ipyconoeis”, “bionozia knimuHu”, “3azaneHa biomexHon02ia”), @ MAKo# OuCcyunaiH
YUKAY npupodHuU4o-HayKosoi nidecomosku (“Mamemamuka”, “®izuka”, “®izu4Ha ximia” mowo) i
gukopucmosysamu ix y malibymuili npogpeciliHili dianbHocmi. BkazaHa OducyunaiHa € O0OHOK 3
8U3HAYAsILHUX Yy nideomosui malibymHbo20 6iomexHos1020: 3HOHHS, 00epPH(AHIi NMpu eus4YeHHI Uyiel
oducyunniHu, HeobxiOHi 018 BUKOHAHHA Kypcosux i OUMAOMHUX MPoexkmis.

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. Maco obmiHHIi 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 06:1a0HAHHA 0458 cmepunizayii nosimps

Po30in 2. OcHosu subopy ma po3paxyHKy ¢pepmeHmayiiiHoi 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 biocuHme3y
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HaBYyanbHUI KOHTEHT

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

NeKuinHi 3aHATTA
JleKuyiliHi 3aHAMMA CrpaMos8aHi Ha:

HOOQHHA CY4AaCHUX, YiniCHUX, 830EMO3AAEXHUX 3HAOHb 3 ducyunaiHu lpouyecu, anapamu ma
ycmamkyeaHHsi 6iomexHonozidyHux eupobHuyme-2. YcmamkyeaHHA eupobHuyme 2anysi,
pigeHb AKUX BUZHAYAEMBLCA YilbOBO YCMAHOBKOK 00 KOXHOI KOHKpemHOoi memu;
3abe3ne4yeHHA 8 npouyeci nekyii meop4yoi pobomu cmydeHmis crinbHo 3 8UKAAOaYeMm;
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 MemoOou4yHoi 06pobKu mamepiany (8UdineHHA 20/108HUX 0/I0H(EHDb,
BUCHOBKIB, pekomeHOauil, Yimke i adeksamHe ix (hopMynt0B8aAHHAX);

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

BUKNAOAHHA Mmamepianie neKyili YimKor i AKICHOK MO0B80K 3 OOMPUMAHHAM CMPYKMYpPHO-
/7102i4YHUX 38°A3Ki8, p03’ACHEHHS 8CiX HOB0BBEOEHUX MepPMIHi8 i MOHAMb;

docmynHicmbe 018 cnpuliHAMmsa 0aHoK ayoumopiero.

4. JlekyiliHi 3aHAMMA

No Haszsa memu neKuyii ma nepesnik 0OCHOBHUX MUMAHb roouH
3/n | (nepenik OudakmuyHux 3acobis, MOCUNAHHA HA Aimepamypy ma 3a80aHHA Ha CPC)
1 Knacugpikayia 6iomexHon02iYHUX Npoyecie 3a MexHo102iYHUMU 03HAKAMU, 2
crnocobu ix peanizauii. 3azanbHi Memoou biomexHoso02il ma anapamypa 08
npouecis 6iocunmesy. /limepamypa [1-3,4]
2 CmepunizayiliHi npoyedypu. YcmamkysaHHA 0418 nepioduyHoi i beanepepsHoi 2

cmepunizayii. IH¥eHepHa peanidayis cnocobie cmepunizayii anapamypu ma
KomyHiKayild. Bubip ninHii YHC i mexHonoziyHi po3paxyHKu aiHii. /limepamypa [1-3,4]
CPC. KoHcmpyKyii HaepieasnbHUX KOAOHOK, mpybyamux ma 06’ eMHuUX
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sumpumysadis. . [1-3,4]

Memoodu cmepunizayii nogimps nid 4ac Kys6bmugy8aHHA MIiKPOOP2aHi3Mis.
Po3paxyHok nompeb Kynemypu npodyyeHma bAP y po3yuHeHoMy rosimpi.
MexaHi3amu 3Ci0aHHA YGCMUHOK, AKi 3a6e3mevytoms MOHKe O4UUW,eHHA nosimps:
iHepuiliHul, dugby3iliHull, 3axonneHHs, ceduMeHmMayisa, eneKkmpo 0Cao0HeHHS.
Po3paxyHoK KoegiuieHmie ocadxceHHA 018 Pi3HUX MEXAHI3Mi8 OCAOHEHHS.
Jlimepamypa [1-3,4]

Tunu ginempysansHuUx mamepianie 018 cmepunizauii nosimps, ix eubip.
Po3paxyHoK sucomu HabusHo20 hinempa 019 cmepunizayii nosimps 3as1excHo 8io
06paHo20 Kpumepito cmepunizauii, pinbmpysanbHo20 mamepiany i weuoKkocmi
pyxy nosimpsa y ¢inempi. Anapamypa 011 cmepunizayii aepayiliHo2o nogimps.
Jlimepamypa [1-3,4] CPC. KoHcmpyKUuii hinempis 0715 nonepedHb020 04YUUEeHHSA
nosimps. f'ono8HuUx ma iHOuUsioyanbHuUX inempis. /limepamypa [1-3,4]

GepmeHmauyiliHe 06nadHaHHA. Tunu hepmeHmepis 3a ocobausicmio npouyecy
biocuHme3sy. Knacugikayis gpepmeHmepis 3a KOHCMpPYyKyiero, cnocobom 8sedeHHA
eHepeii ma nepemiwly8aHHA. Peakmopu ideanbH020 3Milly8aHHS i BUMUCHEHHH.
Jlimepamypa [1-3,4]

CPC. KoHcmpyKUuii hepmeHmepis EMKICHO20 mury 3 enieKkmpornepemiulysanbHUMU
npucmposamu. @epmeHmepu 3 MTHEBMAMUYHUM Nepemilly8aHHAM. IHWi
KOHCMPYKUii pepmeHmepis 014 2AUbUHHO20 Kysbmugy8aHHA npoodyuyeHmis.
Tunoea 068’s3Kka hepmeHmepa 014 enubuHHoi pepmenmauyii. . /limepamypa [1-
3,4]

Cmamuka npouecis biocuHme3y. Po3paxyHok mamepianbHux 6aaaHcie npoyecis
biocuHme3sy. IHmezpanbHi cmexiomempuyYHi pieHAHHA rpoyecie . Po3paxyHoK
o06’emis hepmeHmayiliHoi anapamypu y nepioOuYHUX NPoUecax, a MaKomc
6e3nepepsHux npouecax (00HO- i bazamocmyneHese 20MO2eHHE Ky/bmugy8aHHH,
8i0’eMHO-00auUBHUL crocib, Kyabmueye8aHHSA 3 peuupKyaayiero biomacu,).
Jlimepamypa [1-3,4]

FidpoduHamivHi npoyecu y hepmeHmepax. Ocobausocmi nepemiuly8aHHA
2030piOUHHUX cucmem. BUsHa4yeHHA NoOMy*HOCMI, Wo 8UMpPA4YaEMbCA HA
nepemiwy8aHHA 8 hepMmeHmMepax 3 MeXAHIYHUM repemiwlyroYum nPUCmMpPoEmM |
bapbomepom. KoHcmpykuyii 6apbomepis. Po3paxyHok bapbomepis. /limepamypa
[1-3,4]

Po3paxyHok mennosozo echekmy biocuHmesy. Po3paxyHOK menaoeoi
MoMyMHOCMI, W,0 BUHUKAE rnpu cuHme3si 6iomacu (8usHauyeHHA mersa08udiseHs,
W0 BUHUKAOMb rpu cuHmesi biomacu, y cmamuuyi i OuHamiui). Ternnosuli ecpekm
8i0 nepemiwy8aHHA KyabmypasnabHOI PiOUHU i pO3paxyHOK nompibHoi naouli
mennoobmiHy. Tunu ma po3paxyHoK menao006MiHHUX pucmpois hepmeHmepis.
lNopadok po3paxyHKy mernsao0o0bmiHHO20 npucmporo hepmeHmepa. . Jlimepamypa
[1-3,4]

O6’emHull KoeghiyieHm maco nepedadyi 3a KUCHEM 0 Yac Kyabmuey8aHHSA
MIKpOOp2aaHi3mis, ekcriepumeHmasnsHi Memoou (io2o 8u3Ha4YeHHA (QuHamiyHul,




iHmezpanvHull, 6anaHcosuli, 0e2asysaHHs, cynbdpimuuli). Yac comoaeHizayii.
Mikpo- i MaKpo nepeHeceHHsA. Braue numomoi nogepxHi KOHMakmy ¢as (2a3-
piOuUHa, piOUHA-KAIMUHA) Ha weudKicme copbuyii KucHr. Ocobausocmi maco
nepeHeceHHsA nio yac 6apbomaxcHoi aepayii i THe8MoOMexaHiYHo20
nepemiwyeaHHs. . Jlimepamypa [1-3,4]

10

Ob6nadHaHHA 007 8i00ineHHA biomacu 8i0 HAOMuUBHo20 po34yuHy. Knacugikayia ma
0brpyHmyeaHHs subopy 06,1a0HAHHA 0718 8i00ineHHA biomacu 8i0 HAMUBHO20
po34uHy. BiocmorosaHHs. CPC. KoHcmpyKuii eiocmiliHukis. /limepamypa [1-3,4]

11

3suyaliHe pinompysaHHa. Onmumizayia npouyecy pinempysaHHa. Knacugikayia
ginompis. O6rpyHmysaHHs subopy inempis. /limepamypa [1-3,4]

CPC. Tunosi KOHCMPYKYii EMHICHUX hinbmpysanbHUX anapamie YuKaiyHoi oii.
@inomp-npecu 3 py4yHUM 8UBAHMAHEHHAM 0Ca0y. ABMOMAMUYHI inemp-npecu
®rNAKM. bapabaHHi sarkyym-ginempu. Cmpidykosi 8akyym-ginempu. IHwWi
KOHCmMpyKyii pinempis. /limepamypa [1-3,4]

12

LeHmpudpyaysaHHs, 3sudaliHi yeHmpudgyeu. Knacugikayia ma ob6rpyHmyeaHHs
subopy ma po3paxyHok ueHmpugpye. /limepamypa [1-3,4]

CPC. Cenapauis: 2mpybyacmi cenapamopu, mapin4yacmi cenapamopu.
Jlimepamypa [1-3,4]

13

MembpaHHi rnpoyecu KOHUEeHMpPY8aHHA | pPOo30ineHHA: MIKpoginbmpysaHHs,
ynempaginempygaHHa, HAHOQinemMpysaHHsA, 380pomHuli ocmoc. MoHAMMA npo
cesleKMuUBHIiCMb | MPOHUKAUBicMbs MembpaH. Teopia pieHosaau [lOHHAHA.
Knacugpikayia membpaH. IcHyroui i nepcneKmusHi KOHCMpyKuii anapamis 04
b6apomemMbpaHHUX  MPOUECI8  OHYUWEHHA |  KOHUEHMPYBAHHA  MPOOYyKMis
MikpobionoeiyHoz2o cuHmesy. . /limepamypa [1-3,4]

14

MoHaAMmMsA npo piduHHy xpomamoezpagito. loHoOObMIHHI cMoau ma anapamypa 044
iOHHO20 cmamuy4Ho20 i OUHAMIYHO20 IOHO0bMIHY. . /limepamypa [1-3,4]

15

Anapamypa 011 piduHHOI ekcmpakuyii, Knacugikayis, ocHosu subopy ma
po3paxyHkKy. Jlimepamypa [1-3,4]

CPC. KoHcmpyKuii ekcmpakmopie 3 nepemiwly8aHHAM, cucmemu “iHHeKmop-
po30dinosuli cenapamop”, ekcmpakyitiHi mawuHu muny “Pocia” i “/lygecma”,
dughepeHUiliHo-KOHMAaKmMHoz20 ekcmpakmopu MoobineHaka. /limepamypa [1-3,4]

16

061a0HaHHA 014 0e3iHmezpayii MiKpobHUX mac ma nodanswa o6pobKa
deziHmezposaHoi biomacu. Teepdo ¢hazosa ekcmpakuyisa: anapamypa (EMHiICHI
eKcmpaKkmopu 3 nepemiwysasnbHUM MPUCMPOEM, NepKoaaMopu mowjo) ma
mexHosoeivHi po3paxyHku. Jlimepamypa [1-3,4]

CPC. KoHCmpyKyii ekcmpakmopie 3 nepemiulysasnbHUM rMpUCmMpoEM,
nepKonamopis, mow,o /limepamypa [1-3,4]

17

Ocobnusocmi cywiHHa biomacu ma npodykmis biocuHme3sy. Knacugikayis, subip
KOHCMpYKii cywapok. /limepamypa [1-3,4]

CPC KoHcmpykuyii cywapok (cybaimauilii, THeeMamuyHi, po3nuatoeasnbHi ma iHwi
munu cywapok) /limepamypa [1-3,4]

18

TexHo102i4Hi pO3paxyHKU OCHOBHUX MUMie CywapoK, U0 3aCmoco8yromsca y
b6iomexHonoz2ivHUX supobHUymeax. /limepamypa [1-3,4]

Bcbo2o 200uUH
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MpaKTUYHi 3aHATTA

Y cucmemi npodgpeciliHoi nidecomosku cmydeHmise no Oucuunaidi lMpoyecu, anapamu ma
ycmamkyeaHHAa 6iomexHonoziyHUXx eupobHuyme-2. YcmamkyeaHHs eupobHuyme 2anysi,
Npakmu4Hi 3aHAMmA 3almaroms 25 % ayoumopHozo HagsaHmMaxceHHA. bydyyu OornosHeHHAM 00
neKyiliHoeo Kypcy, 60HU 3aKnadarome i Gopmyrome OCHoB8U Keanigikayii 6akanaspa mno
cneyianoHocmi BiomexHosoeii ma bGioiHxceHepia. 3micm yux 3aHAMb i MemooOuKa ix nposedeHHs
MOBUHHI 3abe3rneyysamu pPo38UMOK MEopPYOoi akmusHocmi ocobucmocmi. BoHu po3susarome
HayKose MUC/AEHHA | 30amHIiCmb Kopucmysamucs CcrneyiasbHO mepMiHOo/02iEl0, 003801910Mb
nepegipumu 3HaHHA, Tomy OaHuli eud pobomu euCMYNaE 8AXAUBUM 3aCOBOM 0nepamueHo20
380POMHO20 38'A3KY.

OCHOBHI 3080AHHA YUKAY MPAKMUYHUX 3AHAMb!

dornomoamu cmydeHmam cucmemamusysamu, 3akpinumu i no2aubumu  3HAHHA

meopemu4Ho20 xapakmepy 8 obaacmi ycmamkyeaHHA 6iomexHos02iYHUX supobHuUyme,.

- 03HalioMmumu cmydeHmi8 3 CYy4aCHUMU MemoOUKAMU PO3PAXYHKI8 YyCMAamKy8aHHA 07
nposedeHHA  rneped  pepmeHmMauiliHux, thepmeHmauiliHux  npouyecis, npouecis
KOHUEeHMpy8aHHsA, 8i00ineHHA yinbosux npodyKmise biocUHMe3y ma Oo4YUUWeHHA HAMUBHUX
PO3YUHI8, Npouyecie CyWiHHA

- Hasyumu cmyoeHmis npuliomam UpPileHHS NMPAKMUYHUX 30800Hb, CMIPUAMU 0B80/A00iHHIO
HOBUYKAMU MA 8MIHHAMU BUKOHAHHA PO3PAXYHKU 30 CMAHOAPMHUMU MemMOOUKAMU,

- Has4Yumu ix npayreamu 3 HAYKOBOK Ma 008iOKOBOK Aimepamyporo i MpocpamHUM
3a6e3neYyeHHAM 0718 BUKOHAHHA PO3PAXYHKI8;

- donomozamu cmydeHmam Habymu 0oceid nposedeHHA aHANI3y KOHCMPYKUIl ycmamkKy8aHHSA

014 nposedeHHA neped chepmeHmauyiliHux, epmeHmayiliHux npouyecis, npouecie
KOHUEeHmMpyB8aHHA, 8i00ineHHA Uinbosux npodykmie 6iocuHmMe3zy ma OYUUW,eHHA HAMUBHUX
PO34UHI8, npouyecie CywiHHA

- Hasyumu cmyodeHmi8 BUKOHYy8amMu MamepiasnbHi, memnao8i KOHCMPYKMUBHI PO3PAxXyHKIs
YyCMAamKy8aHHA 014 rposedeHHA rneped chepmeHmauyiliHux, hepmeHmauiliHux npouyecis,
npouecie KOHUeHmMpye8aHHs, 8i00ineHHA Uinbosux npodyKmis 6GiocuHMe3zy ma OYUWEHHS
HAMUBHUX PO34YUHI8, MPoyecie CyuwiHHA.

- hopmysamu 8MiHHA 84UMUCA camocmiliHo, mobmo onaHosyeamu memoodamu, crnocobamu i
npuliomamu CamoHAB8YAHHSA, CAMOPO3BUMKY | CAMOKOHMPOIO.

Ne Hazea memu 3aHAMMA ma nepesnik 0CHOBHUX MUMAHb roouw
3/n (nepenik OudakmuyHux 3acobis, nocusnaHHA Ha nimepamypy ma 3a80aHHA Ha CPC)
1 Po3paxyHOK ycmaHo8KU HerepepsHoi cmepusnizayil ¥ ususabHo20 cepedosuud. 2
CPC. Po3paxyHok thinemp-npeca 3a iHOugioyanbHUM 3a80aHHAM. JTimepamypa [1-
3,4]
2 Po3paxyHoK ginempysansHoi ueHmpudgyau. 2

CPC. Po3paxyHOK WeuOKOCMi 0ca0xteHHA 30 iHOu8iOyanbHUM 30800HHAM..
Jlimepamypa [1-3,4]

3 Po3paxyHOK rnomyxHOCMI, W0 8UMPAYAEMbCA HA NMepemMiuly8aHHA 8 hepmeHmepi 3 2




MEXAHIYHUM riepemiuyo4um npucmpoem.
CPC. Po3paxyHoK 3a iHOugidyanbHUM 3a80aHHAM. JTimepamypa [1-3,4]

4 Tennosuli po3paxyHoK ghepmeHmepa 3 MEXAHIYHUM fepemiuyro4yum MnpUCmpoem. 2
CPC. Po3paxyHOK 3a iHOU8i0yanbHUM 3a80aHHAM. J/limepamypa [1-3,4]

5 Po3paxyHoK 2a30 pocrnodisnib4020 Npucmporo. 2
CPC. Po3paxyHok 3a iHOugidyanbHUM 3a80aHHAM Jlimepamypa [1-3,4]

6 Po3paxyHoK epnithmHoz20 hepmeHmepa. 2
CPC. Po3paxyHOK 3a iHOU8i0yanbHUM 3a80aHHAM. Jlimepamypa [1-3,4]

7 Po3paxyHok membpaHHo20 anapamy 041 ynempaginempauii. CPC. Po3paxyHoK 3a 2
iHOusiOyanbeHUM 3a80aHHAM. Jlimepamypa [1-3,4]

8 ModynbHa KOHMpoabHa poboma. 2

9 Po3paxyHoK nioinbHOI cywapKu. 2

CPC. Po3paxyHOK 3a iHOU8i0yanbHUM 3a80aHHAM. JTimepamypa [1-3,4]

Bcbo2o 200UH 18

JlabopamopHi. 3aHamms

Y cucmemi npodpeciliHoi nidecomosku cmydeHmie rno Oucyunaidi lMpoyecu, anapamu ma
ycmamkyeaHHsA 6iomexHon02iYHUX e8upobHuyme-2. YcmamkysaHHA eupobHuyme 2anysi,
nabopamopHi 3aHAMMA 3atmarome 25 % ayoumopHo20 HasaHMaxceHHA. byody4u 0onosHeHHAM 00
neKuyiliHoeo Kypcy, 60HU 3aKnadarome | opmyroms OCHO8U Keasnigikauii b6akanaspa mno
cneyianbHocmi biomexHonoeii ma 6ioiHxceHepis

OcHo8HIi 3a80aHHA YUKy nabopamopHux pobim

— 03Haliomumu cmydeHmie 3 MemoOUKaMU MpPo8edeHHA eKCrnepumMeHmanbHUX 00Cai0HeHb
pobomu ycmamkyeaHHs O0na posedeHHA neped gepmeHmauiliHux, cepmeHmauyiliHux
npouecis, npouyecie KOHUeHMpPysaHHs, 8i00ineHHA yinbosux npodykmis biocuHmesy ma
OYUWEHHA HAMUBHUX PO34UHI8, Npouecis CywiHHA;

— donomoemu cmydeHmam Habymu 0ocesi0 nposedeHHA eKCrnepumMeHmManbHUX 00CAIOHEHb
pobomu ycmamkyeaHHs O0na posedeHHA neped gepmeHmauiliHux, cepmeHmauyiliHux
npouecis, npouyecie KOHUeHMpPysaHHs, 8i00ineHHA yinbosux npodykmis b6iocuHmesy ma
OYUWEHHA HAMUBHUX PO34UHI8, Npouecie CyWwiHHA;

— donomoemu cmydeHmam Habymu 00cg8id mamemamuyHoi 0bpobKU eKcriepumeHmManbHUX
O0aHuUX, MpoBeOeHHA iX aHaMi3y Ma y3a2a/abHEHHA pe3ysbmamis.

No Hazea memu 3aHAMMSA ma nepesik 0CHOBHUX MUMAHb roouH
3/n | (nepenik dudakmuyHux 3acobis, NOCUAaHHA HA Aimepamypy ma 3ae80aHHA Ha CPC)

1 BcmynHe 3aHAMMA 2

2 | docnidxceHHs npoyecy nepemiulysaHHA piduHu. CPC Obpobka pe3ynbmamis 4
B8UMIPIOBAHb. BUKOHAHHSA po3paxyHkie. [Tobyoosa epadpikis. [1-3,4-6,9]

3 | AdocnioxceHHs npouecy pinompysaHHA. CPC Obpobka pe3ysbmamis 8UMIPHOBAHb. 4
BuxkoHaHHsA po3paxyHkis. [Mobydosa epagikis.

4 | AocnioxceHHA npouyecy yeHmpugyaysaHHa. CPC Obpobka pesynbmamis 4
B8UMIPIOBAHb. BUKOHAHHSA po3paxyHkie. [Tobyoosa epadpikis. [1-3,4-6,9]

5 | AdocnioxceHHsa npouecy membpaHHo2o po3dineHHA. CPC ObpobKa pe3ynbmamis 4
8UMIpHOBAHbL. BUKOHaHHA po3paxyHKise. lMobydosa epagpikis. [1-3,4-6,9]

Bcbo2o 200UH 18




6. CamocmiiiHa poboma cmydeHma

CamocmiliHa poboma 3alimae 47 % 4vacy 8uUBYEHHSA KpeOUmHOo20 MOOYd, BKAYarYuU |
nidecomosKy 00 3aniky. [0n108He 3a80aHHA camocmiliHoi pobomu cmydeHmi8 — ye ornaHy8aHHsA 3HAHb
8 0bs1acmsAx, wo He ysiliwnau y nepesik AeKyilIHUX MUMAaHb WAAXOM 0cobucmozo nowyky iHgpopmauii,
GhopMyB8aHHA AKMUBHO20 iHMepecy 00 MBop4Y020 Nioxody y Has4yasbHil pobomi.

CamocmiliHa poboma npu3HayeHa 018 noaaubsieHHs 3HaHb 3 0aHo20 Kypcy. Ocobnusy ysazy
nompibHo npudinumu BUBYEHHIO KOHCMPYKUIl 0671a0HAHHSA 015 NPo8edeHHs rpouyecie nid2omosKu
IUBULHO20 Ccepedosulid, MexHO/A02iYHO20 nosimps, GepmMmeHmauiliHux rnpoyecie, 8uOdineHHS,
OYUWEHHA, KOHUEHMPYBAHHA  Ma CYWIiHHA Uinbo8020 MpoOyKmMy | OGOpMaeHHA XypHay
KOHCMPYKYil.

Mpu camocmiliHomy sus4yeHi cmydeHmMamMu KOHCMPYKUil ycmamkyg8aHHA 6iomexHon02iYHUX
B8UPOBHUYUMB, HeobXxiOHO npoaHanizyeamu akmopu, Wo 8raAU8arms HA MPOMIKAHHA poyecis,
pigeHb 8rau8y Ha NMPoyec KOHCMPYKMUBHUX ocobausocmeli ycmamky8aHHS, WAAXu 800CKOHANEHHS
KOHCMPYKUili, pe3epsu 0718 iHmeHcugikayii egpekmusHocmi npouyecie. [TUMAHHA, WO BUHeCeHi Ha
camocmiliHe BUBYEHHS, OPIEHMOBAHI HA pPO3BUMOK I[HMeEAeKMyasnabHUX YMiHb, MpogeciliHux
30amHocmell, nidBUWEHHA MBOPYO20 NoOMeHyiany cmyoeHma i nosis2ae 8 camocmiliHomy nouwlyky,
aHaI3y ma cmpyKkmypys8aHHi, HaAyKo80 MexHIYHOI iHghopmayii

No Kinbkicme
3/n Hazea memu, w0 BUHOCUMbCA HO camocmiliHe 8UBYEHHSA ayoumopHux
200UH

Po30in 1. Meped hepmeHmayiliHi npoyedypu

1 KoHcmpykuyii HaepieanbHUX KOI0HOK, mpybyamux ma 06’ eMHuUx 2
sumpumysadis. . Jlimepamypa [1-3,4]

2 KoHcmpykuyii gpinempis 0014 nonepedHb020 oYuWeHHA nosimpsa. [ono08HUx ma 2
iHOusiOyanbHUX pinbmpis. /limepamypa [1-3,4]

Po30in 2. OcHosu subopy ma po3paxyHKy pepmeHmayiliHoi anapamypu

3 KoHcmpyKuyii hepmeHmepie EMKICHO20 mury 3 enieKmpo rnepemiuly8anbHUMU 4
npucmposamu. @epmeHmepu 3 MTHEBMAMUYHUM Nepemilly8aHHAM. IHWi
KOHCMPYKYii hepmeHmepis 0149 2AUBUHHO20 Kyabmu8y8aHHSA MpodyyeHmis.
Tunoea 068’s3Ka hepmeHmepa 014 enubuHHoi pepmeHmauii. . /limepamypa
[1-3,4]

Po30in 3. YcemamKyeaHHsA 014 KOHYeHmMpyeaHHA ma 8i00ineHHA Yinbosux npodykmie 6iocunme3sy
ma o4uwjeHHA HAMUBHUX PO34YUHI8

4 KoHcmpykuyii eidcmiliHukis. /limepamypa [1-3,4] 2

5 Tunosi KOHCMPYKUii EMHICHUX (hinbmpyesanbHUX anapamis YukaivyHoi Oii. 2
®inemp-npecu 3 pyYHUM 8UBAHMAXEHHAM 0cady. ABmomMamudYHi ¢inemp-
npecu ®MNAKM. bapabaHHi akyym-ginempu. Cmpiykosi aKyym-ginbmpu.
IHWi KOHCMpyKYii pinempis. . Jlimepamypa [1-3,4]

6 Cenapauis: mpybuyacmi cenapamopu, mapinyacmi cenapamopu. /limepamypa 2
[1 -3/ 4]

Po30in 4. O6bpobneHHA HaMuU8HuUX po34uHie ma biomac

7 KoHcmpyKuii ekcmpakmopie 3 nepemiwly8asnbHUM NPUCMPOEM, NepKoaamopis, 2
mouwo. /limepamypa [1-3,4]

Po30in 5. CywiHHa npodykmie mikpobionoziyHo20 cuHme3sy




8 KoHcmpykuyii cywapok (cybnimayiliHi, THEBMamuyHi, po3nusareanbHi ma iHwi 2
munu cywapok) Jlimepamypa [1-3,4]

9 MKP 3
10 Ex3zameH 30
Bcbo2o 200uH 51

MoniTnKa Ta KOHTPO/Nb
7. TMoniTMKa HaBYaNbHOI AUCUUNANIHU (OCBITHBOrO KOMMNOHEHTA)

MpaBuna BiaBiAYBaHHA 3aHATb Ta NOBEAIHKM HA 3aHATTAX

BiogidysaHHA 3aHAMb € 0608°’A3KOBUM KOMIMOHEHMOM OUIHKBAHHA. cmydeHmu 30608°’a3aHi bpamu
OKMUBHY y4acmb 8 Ha84YAs1bHOMY MPOYECI, He CMi3HI8AMUCA HO 3AHAMMSA mMa He rponyckamu ix 6e3
M0BAXCHOI MPUYUHU, HE 3a8aXamu 8UKa1a0a4y nposooumu 3aHAMmMs, He sidgonikamuca Ha 0ii, wo
He ro8’sA3aHi 3 HAB4AIbHUM MPOUECOM.

MpaBuna Npu3HaueHHA 3a0X04yBasibHUX Ta WTpadpHUX 6anis
® 300X04y8asbHIi Ma WMpagHi 6aau 8 PaMKaAx HA8YAAbHOI QucyunaiHu He nepedbayeHi.

MoniTnKa aepnaiiHiB Ta nepecknagaHb

Y pa3i s8uUHUKHeHHA 3abopz2osaHocmeli 3 HaBYAAbHOI ducyunaiHu abo bydb-AKUX OPC-MAHCOPHUX
0bcmasuH, cmydeHmu Marome 38°A3amMucA 3 8uKaadayem Mo 0ocmMynHUX (HAOaHUX sukaaoayem)
KaHanax 368°A3Ky 0414 po38°A3aHHA NpobsieMHUX NMUMAHb ma y3200M(eHHA anzopummy Oill 08
8i0NpPAYOBAHHSA.

MNonitTKa akagemiuHoi ao6pouecHOCTi

Mnaeiam ma iHwi ¢opmu He dobpoyecHoi pobomu Henpunycmumi. o naaziamy siOHOcumsca
8i0CYmMHICmb MnocusnaHb Mpu BUKOPUCMAHHI OpYKOBAHUX MA efeKMPOHHUX mamepianis, yumam,
OyMOK iHWuUXx asmopis. Henpunycmumi niOKG3Ku ma Crucy8aHHA ni0 4ac HAMUCAHHA mecmis,
nposedeHHs 3aHAMb, 30a4ya 3as7iKy 30 iHWO020 cmyOdeHmMa, KOMito8aHHA mamepiasie, 3axuweHux
cucmemoro asmopcbKo20 npasa, 6e3 00380,y asmopa pobomu.

Monimuka ma npuHyunu axkademiyHoi AobpoyecHocmi eu3HayeHi y po3dini 3 KodeKkcy uyecmi
HauioHanbHo2o mexHiYHO20 yHisepcumemy YKpaiHu «Kuiscekull nonimexHiyHUl iHcmumym imeHi
lzops Cikopcbko2o». lemansHiwe: https://kpi.ua/code

lMoaimuka akademiyHoi noeediHKU i emuku

cmydeHmu mawme Oymu mMoAepaHmMHUM, osaxcamu OYyMKYy OMOYyr4UX, 3anepevyeHHs
Gopmynioeamu 8 KOpeKMHil opmi, KOHCMPYKMUBHO nidmpumysamu 380pomHuUll 38'A30K Ha
3aHAMMAX.

Hopmu emuyHoi nosediHku cmyodeHmis i npauieHUKie eu3Ha4veHi y po30dini 2 Kodekcy uvecmi
HauioHanbHo20 mexHiYHo20 yHisepcumemy YkpaiHu «KuiscbKkuli nonimexHiyHul iHcmumym imeHi
lzops Cikopcbkoz2o». [lemaneHiwe: https://kpi.ua/code

8. Bupau KOHTPOJIIO Ta PEMTUHIOBA CUCTEMA OLiHIOBaHHA pe3y/1bTaTiB HaBYaHHA (PCO)

Po3nodin Has4YasnbHO20 Yacy 30 8UOAMU 3AHAMb i 30800HbL 3 KPEOUMHO20 MOOYsIA 32i0HO 3
pPob0YUM HOBYANbHUM MA0HOM:



https://kpi.ua/code
https://kpi.ua/code
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Cucmema pelimuHzosux 6anie

PelimuHe cmydeHma 3 KpedumHo20 MoOYss CKAadaemMbcs 3 banis, AKi 8iH ompumye 3a:

1)
2)
3)
4)
5)

BuKoHaHHA ma 3axucm 8-x 30004 Ha MPAKMUYHUX 3aHAMmMsAx — 16 banis
3aknao4HUl mecm o npakmu4yHum pobomam — 8 6anis
BUKOHAHHA ma 3axucm 4-x nabopamopHux pobim — 8 6anis
MKP — 8 6anis
BUKOHAHHA #YypHAny KOHCMpyKUiti anapamis — 10 banis
Cucmema pelimuHzosux banis

1. Poboma Ha NPAKMUYHUX 3AHAMMAX
Bazosuli 6an — 2. MaKcumanbHa Kinbkicme 6ani8 HA NPAKMUYHUX 3AHAMMAX OOPIBHIOE

2x8=16 6anam.

«8iOMiHHO» - 8UKOHaHHA 100% 3a0a4 nid Yac 3aHAMMA ma camocmiliHoi pobomu cmydeHma
(CPC)— 2 6anis.

«006pe» - BUKOHAHHA 90% 3a0a4 nid yac 3aHAMmMA ma camocmiliHoi po6omu cmyodeHma (CPC) —
1,1-1,8 6anu.

«30008i71bHO» - BUKOHAHHA > 50% 3a0a4 nid yac 3aHAMMA ma camocmiliHoi pobomu cmydeHma
(CPC)— 1 6anu.

«HEe30008iM16HO» - HEBUKOHAHHA 3a40aY i Yac 3aHAMMA ma camocmiliHoi pobomu cmydeHma
(CPC) — 0 6anis.

2. 3akna4HUli mecm no npaKkmuyHum pobomam

Baeosuli 6ana — 8.

«B8IOMIiHHO» - BUKOHAHHA 100% 3a0a4 nid Yac 3aHAMMA ma camocmitiHoi pobomu cmydeHma
(mecm) — 8 6anis.

«006pe» - suKkoHaHHA 80% 3a0a4 nid Yac 3aHAMMA ma camocmiliHoi pobomu cmydeHma
(mecm) — 6-7 6anu.

«30008i71bHO» - BUKOHAHHA = 50% 3a0a4 nid Yac 3aHAMMA ma camocmiliHoi pobomu
cmydeHma (mecm) — 4-5 6anu.

«He3a008if1IbHO» - HEBUKOHAHHA 3a0a4 abo yacmkose (<50%) nid yac 3aHamMmsa ma
camocmiliHoi pobomu cmydeHma (mecm) — 0-3 b6anis.

3. BukoHaHHA i 3axucm nabopamopHux pobim.
Baeosuli 6aa — 2. Kinekicmb nabopamopHux pobim — 4. MakcumasbHa Kinbkicme 6anie Ha ecix

nabopamopHux 3aHAMmAx 4 x2=8 baris.

1. MpasunbHa 8i0No8idb Ha NUMAHHA 8xiOH020 KoHmMposnto —0,5 banis.
2. OgopmneHHA npomokony nabopamopHoi pobomu — 0,5 6anis.
3. CeoevacHa 06pobKa pe3ynsmamis ekcriepumeHmy — 0,5 banis.
4. CeoeyvacHuli ycniwHul 3axucm nabopamopHoi pobomu — 0,5 6anis.

4. ModynbHuli KOHMpOnb:



3. MoOynbHuli KOHMpOnb:

Baeosuli 6aa — 8. Kinbkicmb MOOYs1bHUX KOHMPOAbHUX pobim — 1. MakcumanbHa KinbKicme
6anis -8 6anis.

Bbinem MKP cknadaemscs 3 080X meopemuyHUX NUMAHs i 3a0a4i. MaKkcumasibHa KinbKicme
basnis 30 meopemuyHe MUMAHHA - 2

1. «giOMiHHO», NMoOBHA 8i0N0BI0b HA Meopemuy4yHe MUMAHHA KOHMPOsbHOI pobomu (He
meHwe 90% nompibHoi iHghopmauyii) — 1,8-2 6anu;

2. «0obpe», 0ocmamHbO MOBHA 8i0N0BIObL HA MeopemuyHe MUMAHHA KOHMPOsbHOI
pobomu (He meHwe 75% nompibHoi iHpopmauyii), abo noeHa 8i0NosiIdb 3 He3HAYHUMU
HemoyHocmamu — 1,5 —1,7 6anis;

3. «3a008i1bHO», HENoO8HaA 8i0N08I0b HA Meopemu4YHe NUMAHHA KOHMpPOsAbHOI pobomu (He
meHwe 60% nompibHoi iHghopmayii) ma He3HayHi nomunku 1,2-1,4 6anis;

4. «He3a008i/1bHO», HEBUKOHAHHSA 3A800HHA KOHMPOAbHOI pobomu (He 8idnosioae
sumoeam) — 0 banis.

MakcumarsnbsHa Kinbkicme 6anie 3a 8UKOHAHHA 3a0a4i—4 6anu.

1. «B8iOMiHHO», MOBHA 8i0N0BIObL HA Meopemu4He NUMAHHA KOHMposabHoi pobomu (He
meHwe 90% nompibHoi iHgpopmayii) — 3,6-4 6anu;
2. «00bpe», 0ocMamHbLO MOBHA 8i0N0BI0b HA MeopemuyYyHe MUMAHHA KOHMPOAbHOI

pobomu (He meHwe 75% nompibHoi iHopmauyii), abo nosHa 8i0N08I0b 3 HE3HAYHUMU
HemoyHocmamu — 3 —3,5 basis;

3. «30008i716HO», HENo8HaA 8i0No8i0b HA MeopemuYyHe NUMAHHA KOHMPOosabHOIi pobomu
(He meHwe 60% nompibHoi iHhopmayii) ma HeaHa4Hi nomunku 2,4-2,9 6anis;
4. «He3a008i1b6HO», HEBUKOHAHHSA 30800HHA KOHMPObHOI pobomu (He sidrnosidae

sumoaam) — 0 banis.
4. Anbbom KoHcmpyKuyiti.

Bazosuli 6asn — 10. MakcumanbHa KinbKicme banie -10 6asis.

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

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

«30008i716HO», € HEOOIKU W,000 BUKOHAHHA 8UMo2 00 pobomu i nesHi nomunku — 6-7,4 banis;
«He3a008is1bHOY», He 8i0rnogidae sumoaam 00 «3a008inbHo» — 0 basis.

MakcumansHa cyma 6anie cmapmosoi cknadosoi dopisHoe 50. HeobxioHOH ymosoro GornycKy
00 eK3ameHy € 3apaxy8aHHA 8Cix 1abopamopHuUx 3aHAMb, pPoboma HA MPAKMUYHUX 3aHAMMAX i
cmapmosuli pelimuHe He MeHwe 25 banis.

3a pe3synomamamu Has4vasbHOI pobomu 3a nepwi 7 muxcHie «ideanbHuUli cmydeHm» Mae
Habpamu 25 6anis. Ha nepwili amecmauyii (8- muxdeHb) cmydeHm OmpuMye «aAMecmosaHoO»,
AKWo toz2o nomoyHuli petimuHe He meHuwe 0,5-25 6anis.

3a pesyaemamamu 13 muxHie HAB4YAHHA «ideanbHUli cmydeHm» Mae Habpamu
50 6anis. Ha Opyeili amecmauii (14-0 muxcOeHb) cmydeHm ompumye «amecmosaHo», AKWo 020
nomoyHuli pelimuHe He meHwe 0,5-50 b6anis.

Ha ek3zameHi Re cmydeHmu 8UKOHYHOMb MUCbMOBY KOHMPOsbHYy pobomy. KoycHe 3a80aHHA
micmume 08a MmeopemuyHUX MUMAHHA | O0O0He npakmuyHe. [lepenik numaHe HasedeHul y
MemoOUYHUX peKomeHOauiax 00 OCBOEHHA KpedumHo20 MoOynA. KoxHe meopemuyHe MUMAaHHA
ouiHroemeocsa y 15 6anis, a npakmuyHe — 20 6asis.

Re=2 15+20=50
Cucmema oyiHK8AHHA meopemuYHUX MUMAHb:

—  «8iOMiHHO», NOBHa 8i0No8idb (He meHwe 90% nompibHoi iHghopmauii) — 15-14 b6anis;



«00bpe», 0ocmamHb0o NosHa 8ionosios (He MmeHwe 75% nompibHoi iHgpopmauii, abo He3HayHi

Hemoy4Hocmi) — 13-11 6anis;

«30008iM1bHO», HENMOBHA 8i0N08Idb (He MeHwe 60% nompibHoi iHgpopmauii ma desKi nomusku)

—10-9 6anis;

«He3a008in1bHO», He3a008in1bHA 8i0nosids — 0 basis.

Cucmema OL{iHiOBGHHH NnPAaKkmMu4yHoeco 30800HHHA

— «B8iOMiHHO», NosHe be3nomuskose po3s’a3ysaHHA 3a80aHHA — 20-18 6anis;
— «00b6pe», NosHe pPo38°’A3yB8aHHA 3080QHHA 3 HECYMMeBUMU Hemo4YyHocmamu — 17-15 6anis;
— «30008i71bHO», 3080AHHA BUKOHAHE 3 NegHUMU Hedonikamu — 14-12 6anis;
— «He3a008i1bHO», 30800HHA He BUKOHAHO — 0 banis.
Cyma 6anie Re 30 KOMCHe 3 mMpbOX 3anumMaHb KOHMPOsbHOi pobomu (ek3ameH) ma

cemecmposull KOHMPOosb Rc nepesodumMeca 00 OYiHKU 32i0HO 3 mabauyero:

RD=Rc¢ + Re=100 6arnis

/115 OmpUMGHHSA OUYiHOK BUKOPUCMOBYEMbLCA MAGAUUA.

Kinbkicme 6anie OuiHka
100-95 BigmiHHO
94-85 Oye nobpe
84-75 HOobpe
74-65 3340BiNbHO
64-60 JocTtaTHbo
MeHwe 60 He3apoBinbHO
He BMKOHaHi ymoBM A0NycKy He gonyuieHo

9. [lodamkoea iHghopmayia 3 ducyunaiHu (0c8imHb020 KOMNoHeHmMa)

Mpubau3Huii nepenik NUMAHL, AKi BUHOCAMbCA HA ceMecmpoB8uUli KOHMPOb

1.

w

10.

11.

Knacugpikayis 6GiomexHoM02iYHUX MPoyecie 3a MexHOs02iYHUMU O03HAKAMU, Ccrnocobu ix
peanizayii.

3azanbHi Memodu biomexHonozii ma anapamypa 014 rnpouyecie biocuHmesy.

Po3paxyHoK menano80i momyxHocmi, Wo 8UHUKAE npu cuHmesi 6iomacu.

Tennosuli echekm 8i0 nepemiuwly8aHHA KysabmypasabHOI piOUHU i po3paxyHOK nompibHoI naowi
mennoobmiHy.
EkcrniepumeHmanosHi Memoodu 8U3HAYeHHS Merna080i MomymHoOcMm.

Po3paxyHKosuli mMemoO 8U3HAYEHHA Merna080i MOMYy#HOCMI, WO nepedaeMsca
KynbmypanbHili piouHi 8i0 nepemiulysasnbHo20 MPUCMPOD HA OCHO8I (i020 PO3PAXYHKY
3an1exHo 8i0 nompebu 8 KUCHI.

lHesmamuy4He nepemiwly8aHHA: Po3paxyHoK eHepeil, U0 nepedaemoscsa Ha nepemiuly8aHHA 3
2030800 ¢pazor. MacwmabysaHHA npouyecie nepemiuly8aHHs.

Tunu ma po3paxyHOK mensn006MiHHUX npucmpoie gepmeHmepis. [TOpAOOK PO3PAXYHKY
mena006MiHHO20 npucmporo hepmeHmepa.

Tunu ¢pepmeHmepis 3a ocobausicmro npoyecy biocuHmesy.

Knacudpikayis epmeHmepie 3a KOHCmMpyKuyieto, cnocobom 88edeHHA eHepeii ma
nepemiwy8aHHA.

KoHcmpyKuii thepmeHmepie eMKiCHO20 mury 3 efieKmpornepemiulysaabHUMU npucmposamu.



12.
13.
14.
15.
16.

17.
18.
19.

20.
21.
22.
23.

24,
25,
26.
27.

28.

29.

30.
31.
32.
33.

depmeHmepu 3 MHEBMAMUYHUM MepemMilly8aHHAM.

Tuniosa 068’s3Ka hepmeHmepa 014 enubuHHoI pepmeHmauyii.

O61a0HaHHA 007 8i00ineHHA biomacu 8i0 HOMUBHO20 PO34UHY.

Onmumizayia npouyecy inempysaHHs.

Tunosi KOHCMPYKUii EMHICHUX hinempysanbHUX anapamie YuKaiyHoi Oil. ®inemp-npecu 3
PYYHUM 8UBAHMAMEHHAM 0CA0y

LleHmpudpy2ysaHHs, 38u4aliHi yeHmpughyau.

Cenapayis: mpybyacmi cenapamopu, mapinyacmi cenapamopu. ®a1omysaHHsA.

TexHon02iYHUU ~ pO3PaxXyHOK mMpybyacmoz20 8aKyyM-8urnapHo20 anapama 3 B8ucXiOHOH
M71i8KOt0, POMOPHI 8AKYYM-

BunapHi anapamu 0158 KOHUeHMpPYB8AHHA Uinlbo8UX NPOOYyKMis MikpobiosnociuHo20 cuHme3sy.
Memb6paHHI npouecu KOHUeHMpPYB8AHHA i po30isneHHS.

MoHAMMA Npo cenekMusHicMeb i MPOHUKAUBICMb MeMOPAH.

IcHyto4i i mepcnekmusHi KOHCMpyKuii anapamis 018 6apomemMbpPAHHUX MPOUECi8 OYUULeHHA |
KOHUeHmMpy8aHHA npodyKkmig MiKpobiosnoaiyHo2o cuHmesy.

lMoHammsa npo piOuHHy xpomamozpadito.

loHOObMIiHHI cMOoau ma anapamypa 018 iOHHO20 CMAMUYHO020 | OUHAMIYHO20 [OHOOOMIHY.
Anapamypa 014 piOUHHOI eKecmpakuii

061a0HaHHA 004 0e3iHmezpauii MikpobHUX mMmac ma nodanswa obpobka OeziHMmezposaHoi

biomacu.

TeepOo pazosa eKcmpakuis: anapamypa (EMHICHI eKcmpakmopu 3 nepemiwlysasabHUM
MPUCMPOEM, MEePKOAAMOpPU Mow,0) ma

TexHon02i4Hi po3paxyHKuanapamis 018 meepooga3080i eKCMpaKuyii.

CywiHHA npodykmis mMiKpobionoaiyHo2o cuHme3sy

KoHcmpykyil ma po3paxyHoK cywapok (cybaimayiliHi, THeeMamuyHi, po3nusto8asbHi.)
CybnimauyiliHe cywiHHA.

TexHon02iYHi  pO3pPaxyHKU OCHOBHUX murmige Cywapok, Wo 3acmocosyomsca Yy
biomexHon02iYHUX BUPOOHUYMBAX.

MpubausHuli nepenik numaHe Ha MKP

Y 6 cemecmpi MoOys1bHAG KOHMPOAbHA PO6OMa BUKOHYEMbCA 3d PO30inom 2.

Mema moOynbHOI KOHMpOAbHOI pobomu — euasUMU 3HAHHA, NpuHyunie esubopy ma
KOHCMpyKyii 061a0HaHHA 0nAa nposedeHHA hepmeHmayiliHux npoyecie ma ocobausocmeli
pPO3paxyHKy 061a0HAHHSA 0414 nposedeHHA hepmeHmayiliHux npoyecis .

OpieHmosHuli nepenik meopemu4yHux numaHe MKP
lidpoduHamivyHi npouecu y chepmeHmepax. Ocobausocmi nepemiwly8aHHA 2a30Pi0UHHUX
cucmenm.
Bu3HaQ4YeHHA MOMyM#HOCMI, WO BUMPAYAEMbLCA HA Mepemilly8aHHA 8 epmeHmepax 3
MEXAHIYHUM riepemiulyroyum npucmpoem i bapbomepom.
KoHcmpykuyii 6apbomepis.
O6’emHull KoegiyieHm maco nepedayi 3a KUCHEM M0 YaAC Kysabmuey8aHHA MiKpOopaaHiamis,
crnocobu 8U3HAYEHHS.
Briaue numomoi rnoeepxHi KOHMaxkmy a3 (2a3-piouHa, piOUHA-KAIMUHG) Ha WeudKicms
copbuii KUcHto.



N

10.
11.
12.
13.

14.

15.

16.
17.

Ocobnusocmi maco nepeHeceHHA ni0 4yac b6apbomaxcHoi aepauii i NMHe8MOMEXAHIYHO20
nepemiwy8aHHA.

Po3paxyHoKk mennosozo echekmy biocuHmesy.

Po3paxyHoK menao80i nomyxHoOCmMi, WO BUHUKAE rpu cuHmesi biomacu
(8usHayeHHA menaosudineHb, W0 BUHUKAOMb Mpu cuHmesi biomacu, y cmamuuyi i
OuHamiuyi).

Tennosul 6anaHc pepmeHmepa.

Tennosuli ecpekm 8i0 nepemiwy8aHHA KysbmypasnabHOI piOUuHU.

Po3paxyHok nompibHoi naow,i menanoobmiHy e gpepmeHmepi.

Po3paxyHoK eHepeii, w0 nepedaemoca Ha nepemiuly8aHHA 3 20308010 (ha30to.
Knacugpikayis ¢epmeHmepie 3a KOHCMpYKUieo, criocobom eeedeHHA eHepzil ma
nepemiwy8aHHA.

KoHcmpykuyii  hepmeHmepie emMKiCHo2o muny 3 eneKmponepemiulysanoHUMuU
npucmposamu.

bepmeHmepu 3 MTHEBMAMUYHUM fepemilly8aHHAM.

KoHcmpykyii hepmerHmepis 014 2AUBUHHO20 Kyabmu8y8aHHSA MpodyyeHmis.
Po3paxyHoKk macoobmiHy 8 chepmeHmepi.

OpieHmoeHuii nepenik 3a0a4y MKP.
BuszHayumu nomyxcHicme Np, Wo 8UumMpa4aemesca Ha nNpoyec nepemiwly8aHHa cepedosuwyd y
tepmeHmepi 3 mypbiHHow miwankow. Adiamemp miwanku d=0,8 m, yacmoma obepmaHHA
n=3 ¢!, 2aycmuHa cepedosuwia p=1060 k2/m3, KoegiyieHm nomyxcHocmi Kn=0,7.
BusHauyumu nzaowy nosepxHi 3miliosuxka Fsy, Akul HeobxidHO ecmaHosumu y gepmeHmepi
051 8idsedeHHA mennaosoi eHepzii, wjo sudindaemoca y npoueci 6iocuHmesy Q=270-10° [x.
Tpusanicme npouecy =80 200. KoegiuieHm menaosiodayi 8i0 800u, WO MOOAEMbLCA Y
3MIlio8UK Ha 0x0100xceHHA 0o cepedosuuya y pepmeHmepi K=500 Bm/m?-K. CepedHsa pizHuys
memnepamyp Atcep=10°C.
BusHa4yumu KineKicme KucHo Goz, WO MO2AUHAEMbLCA 8 OOUHUUK 4acy KysbmypasbHOH
piduHoo 'y hepmeHmepi HOMiHanbHUM 06’emom V=100 Mm3. KoediuieHm 3an08HEHHA
pepmernmepy @=0,5. KoHueHmpayia KUCHIO Ha mexi po30iny ¢a3 y cmaHi pisHosazu X =410
4 kmonb/m3. 06”emHuli KoegpiyieHm maco nepeHocy e piduHHil ¢asi By=0,5 c™.
BusHa4yumu cepedHro weudkicmes nosimpsa Veep y 0meopax 2a30p03no0isneyo20 npucmporo.
Aiamemp omeopis do=5-10"3 m, Kinbkicmb omeopie =800, sumpamu rosimpsa V=0,628 m3/c.
BusHauumu mennosudineHHs Q 8 npoueci 8UPOWYBAHHA MocieHOI Kyaemypu. Maca
KyKypy03sHo20 60opowHa y noxusHomy cepedosuii G.=300 Ke. KpoxmanbHicmb 60powHa
k«w=0,7. KoeghiuieHm nepepaxyHKy Kpoxmanto 6 2noKo3y k=1,11. TennosudineHHA npu
320paHHI 00HO20 Kinozpamy uykpy qc=15,7 MAK/KT,
BusHayumu KinbKicmbe merisioeoi eHepeii Q, AKa 8UuMpavyaemscsa 8 gpepmeHmepi epaigpmHoz20
muny pa3om 3 naporo, AKA 8UHOCUMbLCA nosimpam 3 epmeHmepy. HomiHanbHUL o6’ey
pepmermepy V=100 m?, ®= 035 1 YyCcmuHa cepedosuwia y epmeHmepi pp =1000xr/m .

Kinbkicme napu cmaHosumes 10 % 8i0 macu cepedosuwya y chepmeHmepi. [Tumoma menaoma
napoymeoperHs T = 2400 KIUK/Kr



Mpuknad 6inemy do MKP.

1. TiopoduHamiyHi  npouyecu 'y pepmeHmepax. Ocobausocmi  nepemiwy8aHHA
2030pPiOUHHUX cucmem.

2. KoHcmpykuii pepmeHmepis EMKICMHO20 muny 3 eneKkmpo
nepemiwysanbHUMU NPUCMpPOAMU.

3. BusHayumu cepedHo weudkicme nosimpa Vep Yy OmMeOpax 2a30po3rnodinbyo2o
npucmpotro. [iamemp omeopie do=5-10° m, Kinbkicmb omeopie n=800, eumpamu
nosimpsa V=0,628 m>/c.

Pobouy npozpamy Hae4anbHoi ducyunainu (cunabyc):
CKknaodeHo:

douyeHm, K.m.H., doueHm Kagh. bT ma | PyxcuHcoka /lloomuna leaHieHa

Yxeaneno xapeopoio iomexnixu ma indicenepii (npomoxon Ne 16 6io 24.06.2022)
Iozoo0xceno Memoouunoro komiciero BT (npomoxon Nel0 6io 30.06.2022)



