E HauioHanbHUI TEXHIYHUIA YHiBEpCUTET YKpaiHK
«KUTBCbKUA MOMITEXHIYHUIA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIo»

KMl im. Iropn Cikopeskoro

®akynsrer GioTexnonorii i
GioTexHiku

BiorexHniku Ta in:keHepii

£,

KA®ENPA BIOTEXHIKA
TA IHKEHEPIT

2001

IIpexTyBaHHs 0i0TEXHOJIOTiYHUX BUPOOHUITB — 2.

OCHOBH NPOEKTYBAHHA

Po6oua nporpama Hap4yanbHoI Aucuuiiing (Cuinadyc)

PiBenb BHIIOI OCBiTH
I'any3b 3HaHB
CrnenianbHicTh
OcBiTHs nporpama
Craryc AMCHUIIIHA
®opma HABYAHHS

Pik migroroBkn,
ceMecTp

O0cAr TUCHUILTIHA

CemecTpoBuii
KOHTPOJIb/ KOHTPOJIbHI
3aX01H

Po3knajn 3aHATH
MoBa BUKJIaJaHHSA
Indopmanis npo
KepiBHHKa Kypcy /
BUKJIaJa4iB

Po3mimenns kypey

PexBi3nTH HABYAJIBLHOI JUCIUILIIHA

IMepummii (6akajaBpcbLKuii)

XimiyHa Ta GloiHXKeHepis

162 biotexHosoris Ta 6i0iHKeHepis

[TpoexTyBaHHS 010TEXHOJIOTTYHUX BUPOOHUIITB-2. OCHOBH NMPOEKTYBAHHS
HopmarusHa

3a049Ha

5 Kypc, OCiHHIH

4,5 (105)

1CITAT

YkpaiHcbka

JlexTop: k.T.H., nou. kad. bTTal,[loBom3uncekuit Bagum MukonaiioBuy
044-204-94-51 vnpovodzinski@ukr.net

[TpakTiuHi: K.T.H., 1oi. kad. bTral,IToBogsuncekuii Baqum MukonaitoBuy
044-204-94-51 vnpovodzinski@ukr.net

Google classroom, caiit kadeapu bTral

IIporpama HaBYANBbHOI JUCHUNJIIHA
1. Onmuc HAaBYAJBLHOI AUCHMILTIHY, Il MeTa, NpeMeT BUBYAHHS TA Pe3yIbTATH HABYAHHS

CyuacHi 610TeXHOJIOT1YHI BUPOOHHUIITBA € CKJIATHUM arjoMepaToM B SIKOMY IO€/IHaH1 JOCATHEHHS PI3HUX
HaIpsIMiB 3HaHb, KOTP1 CIIPSIMOBaHI HAa OTPUMAaHHSI O1JIKOBO-BITAMIHHUX KOHIIEHTPATIB, aMiHOKHCIIOT,
BiTaMiHiB, (DepMEHTHHX IpernapariB, aHTUO10THKIB, OAKTEPIHUX 1 BIDYCHUX MpenapariB JIsl 3aXUCTY
pociuH, 0aKTepiiHUX JOOPUB, MPOIYKTIB KOMIUIEKCHOI IEPEPOOKH POCIMHHOT CHPOBUHU ToIIO. LI
BUPOOHUIITBA € BAYKJIMBUM CETMEHTOM HAI[lOHAJILHOTO PUHKY 1 BU3HAYAIOTh HALlIOHAIBbHY 1 00OPOHHY
Oe3neKy KpaiHu.

Mertoto BuKIaaHHs AUCUUILTIHY «[IpoekTyBaHHS 610TE€XHONOTTYHUX BUPOOHULTB-2. OCHOBU
MIPOEKTYBaHHS» € 3aCBOEHHS 37100yBayaMH BUILIOT OCBITH OCHOBHHX €TalliB CTBOPEHHSI Ta IPOEKTYBAaHHS
BUPOOHUIITBA O10TEXHOJIOTTYHOT MPOAYKIIT (B TOMY UHMCII 1 TIKAPCHKUX 3aC001B) TapaHTOBAHOT SIKOCTI,
JOBeIeHOT €)EKTUBHOCTI Ta BCTAHOBIIEHOT O€3MEKH.

[Ipenmerom naHOl MUCHMIUIIHM € BHMBYEHHS Ta peaii3allisi TEXHOJIOTIYHOTO IPOEKTYBAHHS
BUPOOHUITBA (MIANPUEMCTBA, IUISHKU, 1L€XY), 110 BHUPOOJISAIOTH MPOAYKIIO (apManeBTUYHOIO Ta
010TEeXHOJIOTIYHOT0 MPU3HAUYEHHS, Y BIIMOBIIHOCTI 3 3aKOHaMHU YKpaiHM Ta OCHOBHOIO HOPMAaTHBHO-
TexHiuHOoI0 fokymeHTauiero (HT/I), sika aie B ranysi.

[IpeaqmeToM ITUCHMILIIIHY € BUBUEHHS MPUHIIMIIB IPOSKTYBAHHS Y BIAMOBIAHOCTI 0 YUHHOI HOPMATUBHOI
0a3u Ykpainu.

OCHOBOIO MIPOEKTHHX PIllIEHb € aHai3 TUIOBUX BUPOOHHMLTB O10TEXHOJIOTIYHOI MPOIYKIii pi3HOTO
BUKOPHCTAHHSI.



bioTexHomnoriuni BUpOOHHIITBA, 10 0a3yrOThCcS Ha €KCIUTyaTarii MiKpoOHUX O10JIOTIYHMX areHTIB
MarOTh CBOii OCHOBI THIOBI TEXHOJIOT1YHI PIIICHHS Ta TUIIOBE OOJaAHAHHS OTPYHTOBAHUW BUOIp SKHX
dbopMy€e KOMIIETECHTHI PIIIICHHSL.

MiKaucuuIUIiHapHi 3B S3KW: JHUCIMIUIIHA TPYHTYEThCS Ha TEXHIYHIM MikpoOioJorii, Oioximii,
3arajibHii 010TEXHOJIOTII Ta Mpolecax, arnaparax Ta yCTaTKyBaHHI 010TE€XOJIOTIYHUX BUPOOHHIITB.

Merta Ta 3aBJlaHHs HAaBYAJIbHOI AUCLUILIIHU

Merta HaBYaIBHOT IUCHUILTIHE. METOI0 HaBYAIbHOI TUCIUILTIHU € (POPMYBaHHS y CTYACHTIB
KOMIIETEHTHOCTEH.

3JIATHICTDb: 3naTHicTh 00MpaTH 1 BUKOPUCTOBYBATH BIAMOBIIHE 00J1aJHAHHS, IHCTPYMEHTH Ta
METO/M ISl peaizamii Ta KOHTPOIIO 010TeXHOJIOr yHUX 1 6iohapmManeBTHIHNX BUPOOHUIITB.

Po3yMiHHS MeTOmONIOTIT TPOEKTYyBaHHS OIOTEXHOJIOTIYHMX BHPOOHHMITB 1 3JaTHICTH iX
BUKOPUCTOBYBATH.

3M1aTHICT  CKJIQJaTH TEXHOJIOTIYHI CXeMH OIlOTeXHOJOriYHUX 1 OlodapmMareBTUYHUX
BUPOOHHUIITB.

3/1aTHICTh 3aCTOCOBYBATH 1 IHTETPYBATH 3HAHHS 1 PO3YMIHHS PI3HUX 1HKEHEPHUX JUCHUIUTIH IS
CKJIaJJaHHs anapaTypHOI CXeMH 010TEXHOJIOTIYHUX 1 Oi0(hapManeBTHUHUX BHPOOHUIITB.

3/1aTHICTh OLIIHIOBATH €(hEeKTUBHICTH 010TEXHOJIOTIYHOTO MPOLIECY.

CkJaiaTé ONMCH MPUHIMIIB JIiT Ta TPUCTPOIB MPOEKTOBAHUX BHPOOIB 1 00 €KTIB 3
OOTPYHTYBAHHSIM NMPUHHATUX TEXHIYHUX PIIICHb.

OcHOBHI 3aBIaHHS HABYAIBHOT TUCIIUILITIHH.

ITicns 3acBO€HHS HABYAIbHOI AMCLUUIUIIHU CTYACHTU MAIOTh MPOAEMOHCTPYBATH TaKl pe3yiIbTaTH
HaBYAHHS:
3HAHHS: 3HanHA METOJIB TEXHIKO-€KOHOMIYHOI Ta OE3MEeKOBOI OIIHKM O10TEXHOJIOTTYHHMX IPOIIECIB
(BUPOOHMIITB), @ TAKOX NMPUHIIMIIIB YIPABIiHHSI HAMHU.
3HaHHS Ta NOJOXKEHHS 3aKOHO[aBu0i 0a3u Ta BUKOPUCTAHHS HOPMATUBHO- TEXHIYHOT JOKYMEHTAILlIi.

YMIHHSI: 3acTocoBYBaTH MOJI0KEHHS HOPMAaTUBHO-TEXHIYHUX JOKYMEHTIB, 1110
PETJIaMeHTYIOTh MOPSIOK MPOBEJCHHS cepTUdIKallil MPoIyKIii, aTecTalii BApOOHUITBA, BUMOTH JI0
oprasi3zanii CUCTEM yNpaBJIiHHS SKICTIO Ha NIANPUEMCTBAX, IPaBHIa OPOPMIIEHHS TEXHIYHOL
JIOKYMEHTAIli1 Ta BEJICHHS TEXHOJIOTTUHOTO MPOIIECY.

BwmiTu aHanizyBaTu HOpMaTHUBHI JOKYMEHTH (JIep>KaBHI Ta Tajdy3eBl CTaHIapTH, TEXHIYHI YMOBH,
HACTAHOBHM TOII0), CKJIAIaTH OKPEMI PO3/IUIM TEXHOJIOTTUHOI JOKYMEHTAIiT Ha IPOAYKIIi0
610(papmarieBTUUHOI Ta 010TEXHOJIOTTYHOI TPOMHUCIOBOCTI; pO3pOOIISITU TEXHOJIOTTUHY CXEMY
BUPOOHHUIITBA, CKJIA/IaTH aHAIITHYHO-HOPMATHBHY JIOKYMEHTAIIII0 Ha JIIKapChKi 3aCO0H
010TE€XHOJIOTTYHOTO TOXO/KEHHS, aHaI13yBaTH TEXHOJIOTIYHI CUTYallli, 00MpaTH paliOHAIbHI
TEXHOJIOT1YHI PillIEHHS.

311CHIOBATH TEXHIKO-€KOHOMIYHE OOIPYHTYBaHHs 010TE€XHOJIOTTUHOTO 1 O10papMaleBTUYHOTO
BUPOOHHUIITBA (BU3HAYECHHS MOTPEOH y LIJIOBOMY MPOJIYKTI 1 PO3PAaXyHOK MOTY>KHOCTI BUPOOHULITBA),
BOJIOZIITH METO/IaMU yJTOCKOHAJIEHHSI TEXHOJIOTTYHOTO MIPOLIECY, PO3YMITH TEOPETUYHI Ta MPAKTUYHI
HiIXOIU 10 CTBOPEHHS Ta KEPYBAHHS BUPOOHUIITBOM.

bazyrounce Ha 0OTpyHTYBaHHI BUOOPY TOMOMIXHUX POOIT Ta OCHOBHUX CTaJIIi TEXHOJIOTTYHOTO
npoliecy BMITH 371 CHIOBAaTH BUOIp BIAMOBIIHOTO TEXHOJIOTIYHOT0 00IaiHaHHA 1 TpadiuHo 300pakyBaTu
TEXHOJIOTTYHHI MPOIIEC Y BUTJIISAI YMOBHHX MTO3HAYEHB arapaTiB Ta TPyOOMpPOBO/IiB BiIIMOBITHO JO BUMOT
HOPMAaTUBHUX JJOKYMEHTIB.

2. TlpepexBi3uTH Ta MOCTPEKBI3UTH AUCHUILTIHU (MicLe B CTPYKTYPHO-JIOTi4Hil cxemi
HABYaHHA 32 BilIOBIIHOI0 OCBITHLOIO IPOIPAMOI0)

BuBuenns mucnumiinn «lIpoexTyBaHHs O10TE€XHOJOTTUHUX BUPOOHMULTB-2. OCHOBU MPOEKTYBAaHHS»
0a3yeTbCcs Ha 3acajiax 1HTErpauii pi3HOMaHITHUX 3HAaHb, OTPUMAHUX CTYIEHTOM MPOTIroM OakaliaBpary
OpyY BUBYEHHI JAUCHMIUIIH TNPHUPOJHUYOTO Ta 1HKEHEPHO-TEXHIYHOTO CHpsMyBaHHA. JlucrumiizHa
«[IpoexTyBaHHs 010TEXHOJOTTYHUX BUPOOHHULTB-2. OCHOBU NMPOEKTYBaHHS» € HOPMATHBHOIO, III0 M€
3a0€3MEUNTH PO3B’SA3aHHA KOMIUICKCHHX TPOOJIEeM TPOEKTYBaHHS Cy4YacHUX OlOTEXHOJIOTIYHHX
BUPOOHHUIITB Ta CIPSMOBaHA Ha IIMOOKE MEPEOCMHUCIICHHS HAsIBHUX Ta CTBOPEHHS HOBHX IIUTICHUX 3HAHb
Ta PO eCciitHOT TPAKTUKH.



3. 3micT HAaBYAJABLHOI TUCIHUTLIIHA

Po3ain 1. In:xeHepHe NPOEeKTYBAHHS

Tewma 1.1 3akoHO/aBYa Ta HOpMATHBHA 0a3a MPOCKTYyBaHHS BUPOOHUIITB O10TEXHOJIOTTYHOT MPOTYKIIIi.
CtpyKTypa IHKEHEpHOTO MPOCKTyBaHHs. BuXimHi 7aHi HAa TpoeKTyBaHHA. TeXHiIuHe 3aBIaHHS Ha
MpPOEKTyBaHHS. TeXHIKO eKOHOMIYHE OOTPYHTYBaHHS.
Tema 1.2 XapakTeprcTuka TOTOBOTO MPOJYKTY K OCHOBA MpoekTHuX aiil. TY, MKS/AH/,.

Po3ain 2. OcHOBH NPOEKTYBaHHS AiIAHOK 0i0TeXHOJIOTiYHMX BUPOOHNITB
Tema 2.1 [IpoekTyBaHHSsI BUPOOHUYMX TUISTHOK JJIs peastizaiii THIIOBUX HepeadepMeHTaiitHux
nporeayp. OOrpyHTyBaHHS BUOOPY TEXHOJIOTTYHOT cXeMU. Po3poOka TEXHOIOTIYHUX Ta amapaTypHUX
CXEM.

Tewma 2.2 IIpoexkTyBaHHsI BUpOOHUYMX JUISTHOK JIJISL peasTi3allisi TUIIOBUX TEXHOJOTIUYHUX CTaIiH
OCHOBHOT'O TEXHOJIOTTYHOTO TIpoIiecy BUPOOHHIITBA. OOTpYHTYBaHHS BUOOPY TEXHOJOTIYHOT CXEMH.
Po3po0Oka TeXHOJIOTIYHHX Ta arlapaTypHUX CXEM.
Tewma 2.3 Onuc BUpOOHHYOTO MPOIIECY Ta HOTO KOHTPOJTIO.
MonyIiibHa KOHTPOJIbHA poOoTa

Po3nin 3. KonTpoJb BUpOOHUYMX Npo1eciB
Tema 3.1 Kputnusi ctaaii BApOOHUIITBA Ta IX KOHTPOJIb. KOHTPOIIB Ta yIIpaBIiHHS POIIecaMu
010TeXHOJIOT11.
Kontponbhi npuiaan. KOHTpoJIb KpUTUYHKX ITAPaMETPIB MPOIIECY.

4. HapuaabHi MaTepiaau Ta pecypcu

1. [ToBomzuncekuii B.M. OcHoBu npoekTyBanHs: KOHCIEKT JEKIiil 11 cTyA. crel.
6.092900 “IIpomuciosa 6iorexHomoria” Ta 6.092902 “bioTexHosoris 010JI0r1YHO AKTUBHUX PEUOBUH,
Hanpsamy 0929 “biorexnonoris™ neH. ¢popmu Hapu. — K.: HYXT, 2005. - 90 c.

2. Pyxunceka JI.I. AnaparypHi cxemu GpapManeBTHYHUX Ta 010TEXHOJIOTTYHUX BUPOOHUIITB.
[Topsinok ckinagaHHs Ta BUMOTH 10 odopMiieHHs: nociOnuk/ Pyxxuncbka JILI., [ToBog3uncekuii B.M.,
[Mu6enskuit B.1O., byptHa L A. Tloci6nuk. Kui, HTYY “KIII”.-140 ctp.

3. Al Vxkpaineup, O.T. boropom, IloBomsuncekuit B.M. IIpoexkTyBaHHS THIOBOTO 1
CHEIIaJIbBHOTO  yCTaTKyBaHHS MIKpOO10JIOTiyHOi, (hapMalleBTUUHOI Ta Xap4yoBOi IPOMHUCIIOBOCTI.
Hapuansumii nocionuk. K.: HYXT, 2007.- 148 c.

4. Pyxuncbka JILI. IlpoekTyBaHHS peakTOpiB OIOTEXHOJOTIYHUX Ta (hapMaleBTUUHUX
BupoOHuNTB. HaBu. Iloci6nuk/ JI.I. Pyxunceka, | A Bypraa, B.M.IloBom3uncekuii, B.1O. 11Inbenpkuii —
K.: HTYY «KIlIl», 2014 — 130 c.

5. Kanpenssnn, JI. B. Teopetnuni ocHoBu OioTexHosorii : HaB4. moci6. / KampenbsHig
Jleonin BiktopoBuu. — Xapkis : @axT, 2020. — 291 c. : tabu., puc. — bibmiorp.: ¢. 290-291. — ISBN
978-966-637-959-0.

6. Cunopos HO.1. [Ipornecu i anapatu MiKpo61010TiuyHOI Ta papMalieBTUYHOI TPOMHUCIOBOCTI.
Texnonoriuni po3paxyHku. [Ipuxnanu 1 3amadi. OcHoBu npoekTyBaHHs: HauanbHuil mocionuk/ 1O.I.
Cunopos, P.J. Basizno, B.I1. Hosikos - JIsBiB: “InTenexr-3axix”, 2008. - 736 c.

7. TexHomoriune oOsamHaHHS OI10TEXHOJOTIYHOI 1 (DapMaleBTUYHOI MPOMHUCIOBOCTI:
HiAPYYHUK [ BUll. HaBd. 3aki.] Ctacesud M.B., Munsanud., A.O., CtpensaukoB JI.C., Kpyrcpkux T.B,
byukesuu L.P., 3aitne O.I I'y3poBa., [.O., Crpinens O.I1., I'manyx €.B., Hosikos B.II. — JIbBiB: «HoBwii
Cgit-2000%», 2020. — 410 c.

8. . [IpoexkTyBaHHS 610TEXHOJIOTTUHUX BUPOOHULITB-2. OCHOBH MPOEKTYBAHHS.

PospaxynkoBo-rpadiuna podora [ EnextponHuii pecypc|: HaBuaabHUI MOCIOHUK IS 3100yBadiB CTYICHS
OakanaBpa 3a OCBITHBOIO ITporpamoro «bioTexHomorii» crneniaabHOCTI 162 «bioTexHomnorii Ta
6ioimxenepis» / KIII im. Irops Cikopebkoro ; ykinan. B. M. [loBogzuncekuii, M. @. Kaninina. —
Enexrponni tekcrosi ganHi (1 ¢aitn: 1,92 Mo6aiir). — Kuis : KIII im. Irops Cikopcebkoro, 2022. — 35 c;
10.2. JonmomixkHa
JCTY 3803-98 “biorexHomoris. TepMiHu Ta BU3HAYCHHS .



JACTY 2424-94 “IIpomucnoBa MikpoOiomoris’”.

JABbH A.2.2-3-2004. IlpoektyBanHs. Ckmnaa, TMOPSAOK pPO3POOJICHHS, TIOTOKCHHS Ta
3aTBEP/UKCHHSI IPOCKTHOI 10KyMeHTauil Juist OyniBuuursa. lepxOyn Ykpainu. Kuis, 2004. )

JBbH A.2.2-3:2014. CKJIAA TA 3MICT IIPOEKTHOI JAOKYMEHTALII HA
BYIIBHULITBO (HA 3AMIHY JIBH A.2.2-3-2012 Yuwusi Big 2014-10-01).

1. ICTVY 3278-95. CucreMa po3po0JIeHHsI Ta TIOCTABJICHHSI MPOAYKIIii Ha BUpOOHHUITBO. OCHOBHI
TEPMiHH Ta BU3SHAYCHHSI.

2. ICTY 3973-2000. TEP)KABHMI CTAHJIAPT YKPAIHU. CUCTEMA PO3POBJIEHHSI
TA TTOCTABJIEHHI HPOI[YKLIIT HA BUPOBHUIITBO. IlpaBuna BUKOHAHHS HAyKOBO-IOCIITHHIX
po6iT. 3aransHi nonoxenns. Bunanns odiniiine. Kuis. JEPYKCTAHJAPT YKPATIHMU. 2001.

3. ICTY 3974-2000. TEP)KABHMI CTAHJIAPT YKPAIHU. CUCTEMA PO3POBJIEHHSI
TA TIOCTABJIEHHS TIPOAYKLII HA BUPOBHMIITBO. IlpaBuna BHUKOHAHHS JOCIHiJHO-
KOHCTPYKTOPChKUX poOIT. 3arampHi mojoxkeHHs. Bunmanns odimiine. Kwuis. JIEPXKCTAHIAPT
YKPATHU.

4. ICTY 8634:2016. Cuctema po3po0IieHHs Ta MOCTaBJICHHS MPOAYKIIli HA BUPOOHHIITBO.
HacranoBu 110710 po3po0JieHHs Ta MOCTaBJICHHS Ha BUPOOHUIITBO HEXapYOBOi MPOAYKIIIi.

5. JBH A.22-3-2014 «JJBH A.2.2-3:2014. CKJAJI TA 3MICT IIPOEKTHOI
JOKYMEHTALIT HA BYIIBHULITBO».
1. JCTY — H 1.3:2015 HarionansHa crangaprusaiis. Hactanosa. TexHiuHI yMOBH YKpaiHH.
HacranoBu 11010 po3po0isiHas”

HaB4yajaLHMii KOHTEHT

JlekuiiiHi 3aHaTTS
Jlex1iitHi 3aHATTS CIPSIMOBaHI1 Ha:

- HQJaHHS CyYacHHMX, IIUTICHHX, B3a€MO3AICKHHUX 3HaHb 3 jucnuiutiad  «lIpoexTyBaHHs
010TE€XHOJOTTYHUX BUPOOHUNTB-2. OCHOBH MPOEKTYBAHHS», PIBEHb SKUX BU3HAYAETHCS 11JIbOBOIO
YCTAHOBKOIO JI0 KO’KHOI KOHKPETHOI TEMH;

- 3a0e3meueHHs B MPOLEC JEKI[iT TBOPUYOi pOOOTH CTYAEHTIB CHUIBHO 3 BUKJIAJA4YeM;

- BUXOBaHHS y CTYJEHTIB MpOo(eciiiHO-TIJT0BUX SKOCTEH 1 PO3BUTOK Y HUX CaMOCTII{HOrO TBOPYOIo
MUCIICHHS;

- (opMyBaHHs y CTYACHTIB HEOOXIJTHOTO IHTEpECY Ta HaJJaHHs HAPSAMKY JUIs CAaMOCTiHHOT poOoTH;

- BHM3HAYEHHS Ha Cy4aCHOMY piBHI PO3BUTKY HayKu B 00JacTi CydyacHUX (OpPM IMPOEKTYBAHHS
010TEeXHOJIOTIYHOTO BUPOOHUIITBA;

- B1I0Opa)keHHS METOAMYHOI OO0poOKM Marepiany (BHAUIEHHS TOJIOBHUX I0JIOKEHb, BHCHOBKIB,
pEeKOMEeHIalll{, YiTKe 1 aJleKBaTHE 1X (POpMYITIOBaHHSX );

- BUKOPHUCTaHHA Ui JEMOHCTpallii HAOYHMX MarepiajiiB, IMOE€JHAHHS, MO MOXIJIMBOCTI iX 3
JIEMOHCTpAIII€0 PE3YNIbTATIB 1 3pa3KiB;

- BUKJIQJIaHHS MaTepialiB JOCHIDKEHb YITKOIO 1 SIKICHOIO MOBOIO 3 JOTPUMAHHAM CTPYKTYpHO-
JIOT1YHUX 3B’S3KIB, pO3’ICHEHHS BCIX HOBOBBEJICHUX TEPMiHIB 1 TOHSTH;

- JIOCTYIHICTb JUTS CHPUHHSTTS JaHOIO ayIUTOPIETO.

Ne Hazpa Temu siek1iii Ta nepesik OCHOBHUX MUTaHb
n/n (mepenik AMJAKTUYHUX 3ac001B, MOCUIIAHHS Ha JIiTepaTypy Ta 3aBaanHs Ha CPC)

1 Jlexmis 1. Tunosi nependepMenTaiiHiiiH1 Tpoueypy B 010TEXHOJIOTIYHOMY BUPOOHHUIITBI.

ne3indikyrounx po3unHiB). [linroToBka obmagnanus (ae3indexiis, crepumizaiis). TUmosi
TEXHOJIOT14HI pilieHHs Ta iX o6rpynTyBanus. Jlireparypa [1,2,3.,4].

[TigroroBka oOnamHanHs. MutTs, Ae3iHdexiis Ta crepumizaiis. Jle3iHdexiis (BuOip Ta mpUroTyBaHHS




Jlekiss 2.3 TliAroToBKa MOXUBHUX cepeioBull]. 30epiraHHs, KOMIIOHCHTIB MOKUBHUX CEPEOBHILL.
TumnoBi TeXHOJOTIUHI 1 amapaTypHi pimeHHsa. CTepuiizallis MOXUBHUX cepenoBuil. [IpuroryBaHHs
KOMIIO3UIIf KOMIIOHEHTIB MOXUBHUX CEPENOBHIN. THIIOBI TEXHOJIOTIYHI 1 amapaTypHi pilICHHS.
Kinetnka TepMiuHOI cTepmirizamii piIKMX TMOXHBHUX CEPEIAOBHUIN. Y CTaTKyBaHHS Ta amaparypa Jyis
CTepuIIi3allii MOKUBHUX CEPEIOBHUII.

Jliteparypa [1,4,5,6,7].

Jlexuist 4. ba3oBi npuHIMIM BUOOPY pepMEHTEPIB IS INIMOMHHOTO KYJIbTUBYBaHHS BA.
OcHoBHI (hakTOpH BILUIMBY, 110 BU3HA4YarOTh BHOip hepmenTepy. Kimacudikariis hepmenTepin
Jliteparypa [1, 7, 13].

Jlexuist 5. depMeHTEpH 3 BBEJCHHSAM CHEPrii MEXaHIYHUMH TEPEMIITYIOUUMHU TPUCTPOSIMH.
BupoOHuIITBA Ta TUIIOBI TEXHOJIOTIUHI PILICHHS /1€ BUKOPUCTOBYIOTH (DEPMEHTEPH 3 BBEICHHIM
MEXaHIYHUMH TePEMIITYIOYUMHU TpUCTposiMU. KoHCTpyKITiHiHI 0cOOIUBOCTI (hepMEeHTEPIB 3
BBEJICHHSAM €HEPTii MEXaHIYHUMU MEPEMIITYIOUUMH ITPUCTPOSMHU.

Jlireparypa [1,4,5,6].

IpakTHyHi 3aHATTA

VY cucremi npodeciiiHoi miAroTOBKU CTYAEHTIB M0 AuciuIuiiHi «[IpoexTyBaHHs 010TEeXHOIOTTYHUX

BI/IpO6HI/II_[TB'2. OcHoBH IIPOCKTYBAHH» HpaKTI/I‘lHi 3aHATTA € JOIIOBHCHHAM 0 HeKHiﬁHOFO KypCy, BOHU

3aK1aal0Th 1 POpMyIOTh OCHOBU KBamidikailii OakanaBpa. 3MICT LUX 3aHITH 1 METOAMKA X MPOBEICHHS

IMOBUHHI 336631’[6‘{}/B8.TI/I PO3BUTOK TBOp‘{O.l. aKTUBHOCTI ocobucrocTi. BoHnu PO3BHBAOTL HAYKOBC

MUCJICHHSI 1 3JJaTHICTh KOPHUCTYBATHUCS CHEIIabHOI0 TEPMIHOJIOTIEI0, JT03BOJISIOTH TEPEBIPUTH 3HAHHS,
Tomy nanmii Buj poOOTH BUCTYIA€ BaXIJIMBUM 3aCO0OM OIEPATHBHOTO 3BOPOTHOTO 3B's3Ky. [IpakTuyni

3aHATTS TMOBMHHI BUKOHYBATH HE TUIBKH IMI3HABAIBHY 1 BUXOBHY (YHKIII, ajie W CIPHUSATH 3pOCTaHHIO

CTY/ICHTIB SIK TBOPYMX IMPALIIBHUKIB.

OCHOBHI 3aBJAHHs UKITY TIPAKTUYHHUX 3aHSATh.

JOTIOMOTTH CTYJ€HTaM CHUCTeMAaTU3yBaTH, 3aKpIMUTH 1 MOMIMOUTH 3HAHHS TEOPETUYHOTO
XapakTepy B 00JIaCTi MPOEKTYBaHHS O10TEXHOJIOTYHUX BUPOOHHUIITBA,

HaBUUTH CTY/ICHTIB IPUHOMaM BUPIILIEHHS MPAaKTUYHUX 3aB/aHb, CHPUATH OBOJIO/IIHHIO HABUYKAMU
Ta BMIHHSAMHU BUKOHAHHS PO3PaxyHKIB, rpaiyHUX Ta IHIIUX 3aBJaHb;

HABYMTH X MpallOBaTH 3 HAYKOBOIO Ta JOB1IKOBOIO JITEPATypoOIO 1 CXeMaMu,

dbopMyBaTH BMIHHS BUNTHCS CAMOCTIIHO, TOOTO OMMAHOBYBATH METOJIAMHU, CTIOCOOaMHU 1 MPUIOMaMU
CaMOHaBYaHHS, CAMOPO3BUTKY 1 CAMOKOHTPOJIIO.

OCHOBHI 3aBJaHHS UKy TIPAKTUYHUX 3aHATH MOJIATAIOTH B 3aKPIIJICHH] 3HaHb 1010 BUMOT

HOPMAaTHUBHO-TEXHIYHOI TIOKyMEHTallii, BUMOT JIEPKCTaHIAAPTIB, K1 pErIaMeHTYIOTh PO3pOOKY MPOEKTHOI
JIOKYMEHTaIlii, OCHOB IPOMMCIIOBOTO OyiBHUIITBA, B O3HAHOMJICHH] 3 CyYaCHUMH 3aC00aMU BUKOHAHHS

TEKCTOBUX Ta IpadpiuHUX MPOEKTHUX TOKYMEHTIB, Ta HAOYTT1 JOCBIY CKJIaJaHH TEXHOJIOTIYHHX 1

armapaTypHUX CXeM BUPOOHHUIITBA; BUKOHAHHS ITPOSKTHUX PO3PAXYHKIB Ta KPECIE€Hb 00JIaHAHHS.

Ne HazBa TeMu 3aHATH Ta nepeniKk OCHOBHUX MMUTaHb
/T (mepenik TUIaKTUYHHUX 3ac001B, TOCWIIAHHS Ha JIiTepaTypy Ta 3aBaanHs Ha CPC)
1 | IIpaktuuna po6ota Nel IIPAKTUYHI BAHATTS Nel. OBI'PYHTYBAHHSA BUBOPY

TEXHOJIOI'TYHOI CXEMU (OBTC).

Tunose TeXHOIOTIYHE PILLICHHS TPOMHUCIOBOIO BUPOOHUIITBA, IK OCHOBA y PO3POOII TEXHOIOTTYHUX
pillieHb IS TPOEKTY BUPOOHMUYOI AiNITHKU. TUnoBe obsagHanHs (MIPOMUCIIOBe 00IaTHAHHS) Y
TUIIOBOMY TEXHOJIOTTYHOMY pillieHH1. Bubip ontumanbHOro crnoco0y BUpOOHHUIITBA Ha IM1/ICTaBl
aHai3y QI3UYHHUX MPOIIECIB, 110 PEATI3yIOThCSA Y TUIIOBOMY oOnagHaHHl. HaykoBe oOrpyHTYBaHHS
MPOIIECIB, IO BIJIMOB1Ial0TH 0OpaHOMY CITOcOOy BUPOOHHMIITBA.

Jlireparypa [1-3].




2 | [IPAKTUYHA POBOTA Ne2. ITPABUJIA CKITAJAHHSA TEXHOJIOTTYHNX CXEM OCHOBHI
[MPUHIUAITN ITOBY JOBU I CKIIAAAHHSA TEXHOJIOITYHUX CXEM BUPOBHUIITBA
BIOTEXHOJIOI'TYHOI ITPOIYKIIII.

brok-cxema npoextyBanss. Binnosigaicts Misxk OBTC ta TC. Bubip napamerpiB KOHTPOJIO.
TexHoOT1UHI TapamMeTpu BUPOOHUYHUX MpoIieciB y BianorigHocti 3 OBTC.

3 | IPAKTUYHA POBOTA Ne3. [IPAKTUYHI 3BAHATTS Ne7. IIPABUJIA CKIIAZJAHHSA
AITAPATYPHUX CXEM. OCHOBHI ITPUHIIUIIN TTOBY IOBU I CKJIAZAHHA
ATTAPATYPHUX CXEM BUPOBHUIITBA BIOTEXHOJIOTTYHOI [TPOAYKIIIL.

YMOBHI O3HaYeHHS TPYOONIPOBO/IIB, anapaTis, 3aMipHOi apMaTypH, TOYOK KOHTPOJIIO Ta MPHUIIa/IiB
KOHTPOJIIO.

Jlirepatypa [1-3]..

PospaxynkoBo-rpadiuna po6ora (PI'P) mo mucnumnini «IIpoekTyBaHHS 010TEXHOJIOTIYHUX
BUPOOHUITB-2. (OCHOBH MPOEKTYBaHHS» € I1HAWBIAYaIbHOI CaMOCTIHHO BHKOHAHOIO CTYACHTOM
HABYAJILHOIO POOOTOIO.

B ocnoBy PI'P 3akmanmeni mucumrutiam: “3aranmpHa Oiotexnosmoris”, “Ilpouecu i amapatu
0ioTexHOIOTYHUX BUPOOHUIITB”, “HopmaTuBHE 3a0e3neueHHs O10TeXHOJIOTTYHUX BUPpOOHHUITB Ta iH. [Ipn
BukoHaHHsI PI'P cTyzneHT 3akiamae OCHOBM MailOyTHIX HaBHYOK, IO OyIyTh OTpHMaHI IPU MPOXO/KEHHI
MPaKTUKHU Ha MAMPUEMCTBAX (papMalieBTUYHOTO Ta O10TEXHOIOTIYHOTO MPODUIIO TiSITEHOCTI.

PI'P mopentoe oauH 3 BUIB MPOEKTHOI AISITLHOCTI — CTBOPEHHS IIPOEKTY HOBOT'O BUPOOHUIITBA
(HOBe OYIIBHHUIITBO), PEKOHCTPYKIIIO ICHYIOUOTO MiANpUEMCTBA ab0 TEXHIYHE Mepeo30pOEHHs
BUpoOHHUIITBA. CTYJEHT MPAIIOE 3a TI€I0 K CXEMOIO, IO 1 MPOEKTHA YCTaHOBA, CTBOPIOIOYN BHPOOHHUIITBO
OCMUCIIEHHSI, OOTpYHTYBaHHS 1 po3po0Ka TEXHOJOTIYHUX PIlIeHb (Y TOMY YMCIi HOBHUX, HETPAAULIHHUX),
BUKOHAHHSI KpeCJeHb, BUOIp oOnajHaHHS 10 OOrpyHTOBaHUM po3paxyHkamu. CTyAEHT Tak caMmo, SK i
MIPOEKTHA YCTaHOBa KOPHUCTYeThbes 1 BUKOHYe BuMoru HT/I, mo € ynnHOIO y Tany3i. PI'P noBunHa Oytu
CaMOCTIMHOIO 3aBEpIIEHOI0 1HXEHEPHOI0 po3podkoro. Odopmienns Ta 3mict PI'P nmoBuHHI Bignosigatu
BUMOTaM «ETMHOT CUCTEMH KOHCTPYKTOPChbKO1 okyMeHTali» (ECK/I). O6’ekToM NpOEeKTYBaHHS € IIJISHKA
BUPOOHHUIITBA, SIKA JIO3BOJISIE OTPUMATH MPOJIYKIIIF0 BU3HAYEHOT SKOCTI (CTEepUiIbHE MOKUBHE CEPEJOBUIIIE,
MOCIBHUM MaTepiayl y BHUIJISAI pobo4yoro OaHKy KIIITHH, KyJAbTypalbHa PiMHA TICIS MPOMHUCIOBOTO
KYJBTUBYBaHHS TOILO).

IMoniTuka Ta KOHTPOJIB
5. IMoaiTnka HABYAJIBLHOI TUCHUILTIHA (OCBITHHOT0 KOMIIOHEHTA)

IIpaBuna BiaBiIyBaHHS 3aHATH Ta MOBEAIHKH HA 3aHATTAX

BiaBinyBaHHs 3aHATH € 000B’I3KOBUM KOMITOHEHTOM OIliHIOBaHHA. CTyZeHTH 3000B’s13aH1 OpaTh aKTUBHY
y4acTh B HaBUaJIbHOMY IpOIIECi, HE CII3HIOBATHCS Ha 3aHATTSA Ta HE MPOIYCKaTH iX 0e3 MOBa)XHOi
MPUYMHY, HE 3aBAKAaTH BHKJIAJady TPOBOIUTH 3aHSTTS, HE BIIBOJIKATHCSA HA [Iii, IO HE TIOB’s3aHIi 3
HaBYaJIbHUM MPOLIECOM.

IIpaBuia npu3Ha4YeHHs 320X04YBAJIbHHUX TA WITPAPHUX 0aJIiB
e 3aoxodvyBalibHI Ta MTpadHi Oai B paMKaxX HaBUAJILHOT JUCIUIUIIHKA HE Iepe0adeHi.

IHoniTnka AennaiiHiB TA epecKJIajaHb

VY pa3i BUHUKHEHHS 3a00proBaHOCTEH 3 HAaBUAIBHOI TUCHMIUIIHM ab0 Oyap-sSkux (opc-MakopHUX
00CTaBHH, CTYyJE€HTH MAarOTh 3B’S3aTHCS 3 BUKJIAJaueM IO AOCTYIMHHUX (HAJaHUX BUKJIaJadyeM) KaHayax
3B’A3KY JJIS1 pO3B’sI3aHH MPOOJIEMHHX MUTAHb Ta Y3TO/HKEHHS allTOPUTMY 1M JUIS BIANPAIIOBAHHS.

IHosniTnka akaxeMi4HOI 100pOYECHOCTI

[Inariar Ta i1 gopmu He 10OpodecHOi pobOTH HempuiycTuMi. [lo Tuiariaty BiIHOCHTBCS BIICYTHICTh
MOCWJIaHb NMPU BUKOPUCTAHHI APYKOBAHMX Ta €JIEKTPOHHUX MaTepiajiiB, IUTAT, TYMOK 1HIIIMX aBTOPIB.
Henpunyctumi mizka3ky Ta CIMCyBaHHS MiJ yac HAIMCAHHA TECTIB, IPOBEJCHHS 3aHATH; 3/1a4a 3aJiKy 3a
IHIIIOTO acIipaHTa; KOMIIOBAaHHS MaTepialiB, 3aXUIEHUX CHCTEMOIO aBTOPCHKOTO TpaBa, 0e3 T03BOJY
aBTOpa poOOTH.



[MoniTHKa Ta MPUHIMIIK aKaJeMiuyHoi To0podyecHoCTI BU3HaveHi y po3aini 3 Kogekcy yecti HanionansHoro
TEXHIYHOTO YHiBepcuTeTy Ykpainum «KuiBChKHMI MOMiTEXHIYHMHA 1HCTUTYT iMeHi Iropst CikopchKoOTroy.
Heranpime: https://kpi.ua/code

IMoaiTuka akageMiuHoOl MOBEIIHKH i €THKH

CryneHTH MaroTh OyTH TOJIEPAHTHHUM, IMOBAXKATH IYMKY OTOYYIOUHX, 3alepedeHHs (HOpMYJIIOBAaTH B
KOPEKTHIi (opMi, KOHCTPYKTUBHO HMIATPUMYBATHU 3BOPOTHUH 3B'SI30K HA 3aHATTSIX.

Hopmu eTruHoi MOBEAIHKY CTYACHTIB 1 IpalliBHUKIB BU3HaueHi y po3aini 2 Kogekcy yecti HanionansHoro
TEXHIYHOTO YHiBepcuTeTy YKpainum «KuiBChbkui mOiTeXHIYHWH 1HCTUTYT iMeHi Irops CiKOpChKOTOX.
Heransninie: https://kpi.ua/code.

By KOHTPOJIIO Ta peiiTHHIOBA CHCTEMA OLiHIOBAHHSA pe3yabTaTiB HapuyaHHA (PCO)

PelTHMHT cTyIeHTa 3 KPEAUTHOT0 MOAYJISl CKJIAZAETHCS 3 0aJIiB, IKi BIH OTPUMYE 3a:

PoGora Ha nmpakTUYHUX 3aHATTSX — (3 3aHATTS) Baropuil Oai 3a akTUBHY poOOTy — 5 0asiB;

Buxonanus po3paxynkoBo-rpadianoi podotu (PI'P) — 35 Gauig;

MaxkcuMaibHa oliHka Ha ek3ameni — 50 Oamis (10x5).

YMOBOIO JIOMYCKY /10 €K3aMEHY € aKTHBHA PO0OOTa Ha MPAKTUYHUX 3aHATTSIX, BYacHE (y BIAMOBITHOCTI 3
rpa¢ikoM) BUKOHaHHS PO3PaxyHKOBOI poOOTH.

Tabmu1s BIAMOBIIHOCTI PEUTHHIOBUX OalliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinpkicts Oaiis O1inka
100-95 Binmingao
94-85 Jlyxxe mobpe
84-75 Jobpe
74-65 3a/10BUJILHO
64-60 JlocTaTHBO
Menme 60 He3anosinbHo
He BUKOHAHI YMOBHU JIONYCKY He nonymieHo

7. JMonarkoBa iHdopmanisi 3 AMCUMILIIHU (OCBITHHLOI0 KOMIIOHEHTA)

IIpudau3HuMii nepesik NUTaHb, IKi BAHOCATBLCSI HA CEMECTPOBUIT KOHTPOJIb
1. Hamenmith BH3HaueHHs TepMmiHiB - "biotexnomoris" "biomoriumiii arent" 3a JCTY 3803-98
«biorexnomnorisi» TepMmiHuM 1 BHM3Ha4YeHHsA. HaBeniTh NpHUKJIAaAM 3acCTOCYBaHHsS JaHUX TEPMIHIB B
MPOEKTYBaHHI.
2. I1lo o3Ha4ae TepMiH «TE€XHOJIOTIYHE MPOEKTYBAHHSD» BUPOOHMIITBA 010TEXHOIOTTYHOT IPOAYKIIIT 1 SIKY
MeTy BOHO peaiizye. HaBeniTh npukianu.
3. BuzHaure B 4yOMY BiAMIHHOCTI MIXX MPOEKTAMHU CTBOPEHHS OO'€KTIB TEXHIKM 1 NMPOEKTaMH 00'€KTiB
texHouorii. HaBemiTe mpukiagm.
4. TlpoBeniTh CKpUHIHT BIJOMHUX (apMalleBTUYHUX OI0TEXHOJOriH. 3amponoHyiiTe Kiacudikalito
dapmaneBTUYHUX 010TEXHOJIOT1H 332 OCOOIMBOCTIIMU TEXHOJIOT1i/TUIIOM MPOAYKIIIi TOIIO.
5. HaBeniTe mepenik TEXHONOTIYHHUX OCOOIMBOCTEH , IO BU3HAYAIOTH TMPOEKTHI Ail BUPOOHUIITB
BEJIMKOTOHHA)XHOI O010TeXHOJNOr4HOI mponaykuii. HaBeniTe mpukiIagm MpOMHUCIOBUX O10TEXHOJIOTIH
kJacuQikyBaBIIH iX 32 THTIOM CyOCTpary.
6. BuzHauTe KM YUHOM B TEXHOJIOTTYHOMY MPOEKTYBaHHI BUKOPUCTOBYIOTh 1HPOPMAIIIIO, 1110 MICTUTHCS
y HOopMmatuBHO TexHiuHid mokymenTanii (ACTY, TY, AHJI/MKS) na kinueBy npoaykiito? HaBenits
TIPUKIIA/IH.
7. HaBeniTh OJ0K-cXxeMy NpoekTyBaHHA. HanaiiTe MosiCHEHHS CTOCOBHO BUKOPHCTAHHS B MPOEKTYBaHHI
TaKUX OJIOKIB — «BUSBIIEHHS MOTPEOU 3MIHUTU CHUTYAIIil0, IO CKJIAajacs», «IOCTaHOBKA 1 (OPMYITIOBAHHS
METH MPOEKTYBAHHS», «HAYKOBO-1H(OpMaIliiiHe JOCII/PKEHHS CUTYaIlil, 110 TPOEKTYETHCS.
8. HaBenith 0OioK-cxemy mpoekTyBaHHS. HamaiiTe mosicHeHHS Ta BH3HAUTE 3MICT po3ainy «TexHiuHe
3aBJaHHs». BU3HauTe SKMM YMHOM BUKOPHUCTOBYEThCA «TeXHIUHE 3aBJIaHHS» Y MPOEKTYBAaHHI.
9. HaBeniTe mpHKIagu MOKA3HUKIB SIKOCTI O10TEXHOJIOTTYHOI MPOAYKIIi IIO0 MICTATHCS B HOPMATHUBHO
texHiunii pokymerranii (JJCTY, T'OCT, OCT, I'CTY, TY) i BuU3HA4YaIOTh NPUHIUIN 1 OCHOBY
IPOEKTYBAHHS.
10. SIki MOKa3HUKHU SKOCTI JIIKAPCHKUX 3ac00IB MICTATHCSI B HOPMATUBHO TeXHIUHIN AokymenTanii (AH/I,
MK?#]) 1 BU3Ha4arOTh OCHOBY 1 TPUHITUIIN TPOEKTYBAHHS.


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

11. BusHaure sSskuM YuHOM po3aia — TexHiko ekoHoMmiuHe 00rpyHTyBaHHs 3a JIbH A.2.2-3-2014 CKJIA
TA 3MICT IPOECKTHOI JOKYMEHTAILIII HA BYIIBHUILITBO 06yMOBJIIO€ alrOPUTM PO3PAXyHKY
MOTY>KHOCTI BUPOOHHIITBA 010TEXHOJIOTIYHOT MPOTYKIIi.

12. O3Haure SKi TEXHOJIOTI4HI CTaii BUPOOHMIITBA JIIKAPCHKHUX 3aCO0IB XapaKTepU3YyIOTh MiANPHEMCTBA
¢dapmarieBTHYHOI OI0TEXHONIOTIi 3 TOBHUM Ta HENOBHHM ITUKJIOM BHPOOHHMITBA. SIKy poyib y naHiit
kinacudikamii BHPOOHHUIITB BIIIrpalOTh aKTUBHI (hapMaleBTHUYHI IHTPEII€HTH, SK O10JOT1YHO-aKTHBHI
PEUOBHHHU.

13. HameniTh TEXHOJOTIYHI O3HAKHM B IPOEKTHUX PIIICHHAX OIOTEXHOJOTIYHUX BHUPOOHUIITB, TPH
MepioIMYHOMY Ta HENMEepPepBHOMY KYJIbTHBYBaHHI, 110 BH3HAYCHI BJIACTHBOCTSIMHU O10JIOTIYHHUX arcHTIB.
Hagenite npukiaau cnoco0iB KepyBaHHS O€3MEPEPBHUMH MPOLIECAMH.

14. HageniTh mnpukiaaad OIOJOTIYHMX AareHTIB MPOJYICHTIB OI1OJOTIYHO AaKTUBHUX PEYOBUH Y
dapmaneBTuyHiIi 6GioTexHONOTII. SIKUM YnHOM (PEHOTHUN O10JOTIYHUX areHTIB BIUIMBAE HA IPOEKTHI Mii.
15. Ha3BiTh Ta oxapakTepu3yHTe THUIIOBI MPOEKTHI TexHomoriyHi pimenHs crtaxii AP 1 “CanitapHa
MirOTOBKAa BHUPOOHUITBA” OIOTEXHOJOTIYHOTO BHUPOOHMIITBA JJsi BHPOOHUITB 3 PI3HUM (POHOBUM
OTOYEHHSM (aCeNTUYHI/HeaCCeIITHYHI)

16. OOrpyHTyiiTe Ta HaBEAiTh THUIIOBI NMPOEKTHI TEXHOJIOTIYHI pimieHHsS (TPEACTABUTH TEXHOJOTIYHY
CXeMy) CTajii MiArOTOBKM OONaJHAHHA Ta KOMYHIKalild Ol0TEXHOJOTIYHOrO0 BHUPOOHMIITBA (MUIKa Ta
ne3indexiis).

17. OOrpyHTyiiTe Ta HaBeAiTh TUIIOBI MPOEKTHI TEXHOJOTIYHI PilIeHHS (TPEICTaBUTH TEXHOJIOTIYHY
cxemy) cTanmii crepwiizamnii oOyagHaHHS OIOTEXHOJOTIYHOTO BHPOOHMIITBA. Bu3HauTe KpPUTHYHI
cTanii/onepamnii Ta KpUTUYHI MmapameTpu mporecy. HaBeniTe mpuKIagy BUKOPUCTAHHS O10JOTIYHHX
IHIMKATOPIB.

18. IlpencraBre BUKIAJEHHS TEXHOJIOTIYHOIO IHpolecy (CKOPOYEHMH BapiaHT) Ta OIMUC KOHTPOJIIB
ACEeNTUYHOCTI cTajii crepuimizaiii oOiagHaHHS O10TEXHOJOTiYHOrO BUpOOHMITBA. HaBemiTe mpukiamu
BUKOPHUCTAHHsI 010JI0TIYHUX Ta 1HIUKATOPIB.

19. IlpencraBre TUIOBI MPOEKTHI TEXHOJOTIYHI PIlMIEHHSA (TPEACTABUTH TEXHOJOTIUHY CXEMY) JUIS
30epiraHHsi, KOMIIOHEHTIB MO)KUBHUX CEPEAOBUIIL JJIS1 BETMKOTOHHAXXKHHUX 010TEXHOJIOTTYHUX BUPOOHUIITB.
Buznaute kpuTH4HI cTajii/oneparlii Ta KPUTHYHI TapaMeTpH IPoLecy.

20. IIpencraBre TUIIOBI IPOEKTHI anapaTypHi pillleHHs (IPeJICTABUTH arlapaTypHy cXxemy) 1is 30epiranus,
KOMITOHEHTIB MOKWBHHUX CEPEIOBHUIIL ISl BEIMKOTOHHAXKHUX O10TE€XHOJIOTTYHUX BUPOOHUIITB.

21. OOrpyHTyiTe TUIOBI MPOEKTHI TEXHOJIOTIYHI pillIeHHS (IIPEJCTaBUTH TEXHOJIOTIYHY CXEeMY) JUIs
cTepuIIi3allii CUIIKUX MMOKUBHUX cepefoBUIl. Bu3zHauTe KpuTHUHI cTajii/oneparii Ta KpUTUYHI TapaMeTpu
npoIiecy.

22. O3HauTe TUNOBI MPOEKTHI PINICHHS Il BUPOOHMIITBA HeMeAWYHUX aHTHOioTHKIB. HaBenitsh
OpUKIaaAd OI10JNOTIYHMX areHTiB Ta iX (EHOTHMIYHI XapaKTepUCTHUKH, L0 BUKOPUCTAHI y JaHUX
TEXHOJIOTISX AK BIUIMBOBUH (hakTOp BUOOPY TEXHOJIOTII.

23. OOrpyHTYyiiTe TEXHOJIOTIYHE MPOEKTHE PILLIEHHS Ta 00epiTh 00JIaAHAHHS B 3aJIEKHOCTI Bil peHOTUITY
BA nns crazii miAroTOBKU MOKMBHOIO CEPEIOBUINA BUPOOHUITBA IEPBUHHUX META0OJIITIB.

24. OOrpyHTylTe BUOIp MPOEKTHOTO pillleHHs (MPEACTAaBUTH TEXHOJIOTIYHY CXeMy) Ui Mepiogn4HOl
cTepuJizamii piKoro MoX1UBHOTO cepeAoBuia. HaBeaiTh TeXHOIOTIYHI NapaMeTpyu. BusHauTe KpUTHUHI
cTajii/onepanii Ta KpUTUYHI TapamMeTpH rporuecy. ONUIiTh METOAN KOHTPOJIIO.

25. OOrpyHTyiTe BHOIp MPOEKTHOIO pillIeHHS (IIPEICTAaBUTH TEXHOJOTIYHY cXeMy) ajsi Oe3nepepBHOI
cTepuIIi3amii piZIkoro MoKMBHOTO cepenoBuina. HaBeniTe TexHONOTiYHI napameTpu. ONUIIITE METOIH
KOHTPOJTIO.

26. OOrpyHTyiiTe BHOIp HPOEKTHOTO pilIeHHs (IMPEJACTaBUTH amapaTypHy CXeMmy) Uil MepioJuuHOi
cTeputizallii piIkoro MOXUBHOTO cepenoBuina. HaBenith Ha cxemi mpuiaau KOHTposro. HaBenite omuc
€MHICHOTO 00JIaIHAaHHS.

27. OOrpyHTyiiTe BUOIp NMPOEKTHOIrO pilleHHS (MPEACTaBUTU amapaTypHy cxemy) [Uisi Oe3mepepBHOL
cTeputizanii pikoro noxxuBHoro cepenosuiia. Hasenite Ha cxemi YHC mpunanu kontposto. HaBeniTs
OIHC EMHICHOTO BUTPUMYBaYa.

28.Buznaute (hi3uyHi MpoIecH, 10 € OCHOBOIO Uil OOTPYHTYBaHHS BUOOPY NMPOEKTHOTO PILICHHS JUIS
CTepuTi3allii TEXHOJIOTTYHOTO aepaIliitHOTO MOBITPSI.

29. Hagenitp (i3ionoro-6i0xiMiyHi O3HAKKW O10JOTIYHUX AreHTIB, II0 € OCHOBOIO Ui OOIPYHTYBaHHS
BHOOPY MTPOEKTHOTO PIIIEHHS IMiITOTOBKU TEXHOJIOTIYHOTO CTEPUIILHOTO aepariiiHoOTro MOBITPSI.



30. Busnaute ¢i3uyHi MpouecH, M0 MOKJIaJeHI B OCHOBY CTEpHJIi3allii TEXHOJOTIYHOTO aepauiifHoro
MOBITPS IPH BUKOPUCTaHH] TATPOHHUX (IIBTPIB OUMCTKH TOBITPsI BATOTOBJICHUX 3 TKaHUHHU [leTpsiHoBa.
31. OOrpyHTyiiTe BHOIp MPOEKTHOrO pileHHs (NMPEACTaBUTH amapaTypHy CXeMy) Ul CTepHIIi3amii
TEXHOJIOTIYHOTO aepariifHoro moBiTpsA. HapemiTh Ha cxemi npwiaau KoHTposiro. HaBenmite ommc
KOHCTpYKLIi (inbTpiB TOHKOT 0uncTkH (PTO) (inauBinyanbHUX QLIBTPIB).

32. OOrpyHTyiiTe BUOIp NMPOEKTHOTO pimeHHs (TPEICTaBUTH TEXHOJIOTIUHY CXeMY) IS CTepuJizarlii
TEXHOJIOTIYHOTO aepaliifHoro moBiTps. Bu3Haure KpUTHYHI TOYKM Ta KPUTHUYHI MapamMeTpH MPOLECY.
OnuuiTh METOU KOHTPOJIIO.

33. OnumiTe METOIM KOHTPOJI €()EKTUBHOCTI OUYMCTKH/CTEPHIIIZaIlli TEXHOJOTIYHOTO aepaliitHOro
HOBITPSI.

34. HaBenith ONMHMC TEXHOJOTIYHOTO IPOIIECY CTEPHIIi3allii TEXHOJIOTIYHOTO aepariifHOTO MOBITPS s
orepatlii e BUKOPUCTOBYETHCS TOMOBHUN (QinbTp. ONUILITH KOHCTPYKIIIO TOJIOBHOTO (PUIBTPY.

35. HaBeniTh onuc TEXHOJIOTIYHOI0 MPOILeCy Ta HOTO KOHTPOJIIO IS CTa il CTepuITi3aliii TEXHOJIOTITYHOTO
aepariifHoro nmoBiTps. Buznaure KpUTHYHI TOUKH Ta KPUTUYHI TApaMETPH MIPOLIECY.

36. OOrpyHTYyiiTe 3arajibHi IPUHIUIN BUOIpY (epMEHTEpIB [UIsl KyJIbTUBYBAHHS Ha CyOCTparax pi3HO1
KOHCHUCTEHIIIi. HaBeiTh OCHOBH METOIB KOHTPOJIFO OCHOBHHUX CYOCTpATIB.

37. HaBeniTh MpUKIIAM TUIIOBUX TEXHOJIOT1H 1 00rpyHTYlHTE BUOip hepMEHTEPIB B 3aJI€KHOCTI Bijl ClIOCO0Y
KyJbTHUBYBaHHS (II€pioAnYHi, Oe3nepepBHi TOMIO).

38. HaBenith 0a30Bi OOMEXeHHs, 10 OOyMOBIEHI (EHOTHUNIOM OIOJOTIYHOrO areHTy SKi MOTPiIOHO
BpaxyBaTH MpH BHOOpPi pepmMeHTepa.

39. HaeniTh knacudikaiito ¢pepMeHTepiB 1 aepoOHOr0 KYIbTUBYBAHHS 332 CIIOCOOOM BBEACHHS €HEPrii.
40. HaBeniTh THIOBI TEXHOJIOTIYHI pIMIEHHS y OIOTEXHOJIOTIYHUX BHPOOHHIITBAX HAIPAIIOBAHHS
MiKpoOHHUX OiKoBUX Mac. OOrpyHTyHTe BUOIp KOHCTPYKIIi (hepMeHTepy.

41. HaBeniTh THUIOBI TEXHOJOTIYHI PpIlICHHS CTafil KYJIbTUBYBaHHS Yy OIOTEXHOJIOTIi TEPBUHHHUX
MeTabomiTiB (aMiHOKUCIOTH). OOGEpiTh ONTUMANIbHY KOHCTPYKLIIO epMeHTEDY.

HageniTh npukiaan 1aTYUKiB PO3UNHEHOTO KUCHIO.

42. HaBeniTh THUIOBI TEXHOJOTIUHI pIlIEHHS Yy OIOTEXHOJIOTIYHMX BUPOOHUITBAX IO OTPUMAHHIO
BTOPUHHUX MeTa0o0iiTiB (aHTUOl0THKM). OO0epiTh ONTUMAIbHY KOHCTPYKLIIO ¢epmeHntepy. HaBenith
HpUKIaan Aatyukis pH.

43. OOrpyHTyiiTe BUOIp NPOEKTHOTO PIIIEHHS I CTalil KyJIbTHUBYBaHHS B SKii BUKOPHUCTOBYIOTbH
(depMeHTEpH 3 BBEACHHSAM €HEprii KOMIPEMOBAHUM IMOBITpsAM. Bu3HauTe OCHOBHI KOHCTPYKIIiiHI
eJIeMeHTH (epMEHTEPIB 3 BBEJICHHSIM €HEprii KOMIIPEMOBAHUM IOBITPSIM.

44. Busnaute ki (i3MyHI NpoLEcH peani3yloTbes y ¢epMeHTepi uis aepoOHoro OiocuHTe3y. Sk
BpPaxoBYIOThCS (131010r0-010XIMIYHI Ta KylbTypasibHI ocobnuBocTi BA mpu BHOOpi TUIOBOI cepiiHOI
KOHCTPYKLIi (hepMeHTepy.

45. OOrpyntyiite BuOip (epmentepy 3 0apOOTaAKHOIO CHCTEMOIO aepallii y THUIOBIH TEXHOJIOTI]
BUPOOHUIITBA XJTI00MEKAPCHKUX IPIKIIAKIB.

46. O6rpynTyiite BuOip dhepmeHTepy 3 6apOOTaKHO-epIIPTHOTO CUCTEMOIO aeparlii y TUTIOBINH TEXHOJOT1{
BUPOOHHUIITBA JIPIKKIB Ha TiApOJIi3aTax AepeBUHU/CLIIbCHKOTOCIOAAPCHKUX BiIXO/IB.

47. Onumith TiAPOAMHAMIYHI Ta MAacOOOMIHHI MpPOLECH IO BiAOYBAlOThCA y THUIIOBUX/CEPIHHUX
dbepmenTepax 3 epiiTHOIO CUCTEMOIO MTePEeMillyBaHHS.

48. Bu3HauTe OCHOBHI KOHCTPYKIIII{HI €JleMEHTH y THUIIOBUX/CepliHUX (epMeHTepax 3 epiaipTHOIO
CHCTEMOIO MepeMIlIyBaHHs, HaBeAITh OOIPYHTYBAHHS iX MPU3HAYCHHS.

49. HaBeniTh oOIpyHTYBaHHSI BUOOPY MPOEKTHOTO PILLIEHHS AUISHKY KyJbTUBYBaHHS BA mpu nopiBHsSHHI
TUIIOBUX/CEePIHUX (pepMeHTepiB 3 epilihTHOIO CUCTEMOIO MEepPEMILTyBaHHS Ta 6apOOTaKHOTO THITY.

50. HaBeniTh NpUKIAJAM THUMOBHX MIMIAJOK, IO BHKOPHUCTOBYIOTHCS B amaparax 3 MEXaHIYHUMH
HepeMilllyIouuMH MPUCTPOossMU. ONUILIIThH TAPOJUHAMIYHI Ta MAaCOOOMIHHI MPOLECH, 1110 MAIOTh MICIE Y
dbepmeHTepax aisi aepoOHUX MPOLIECIB 3 BBEEHHSIM €HEPTii MEXaHIUHUMU MEePEMIITYIOUUMU MPUCTPOSMHU.
51. OOrpyHtyiite BUOIp MPOEKTY IO THUIOBIM TEXHOJOrIl B SKIH BHUKOPHCTOBYIOTH (epMEHTEpH 3
BBEJICHHSIM €HEprii MEeXaHIYHMMM IMEepPeMINIYyIOUYUMHU MPUCTPOSIMU. Bu3HAauTe OCHOBHI KOHCTPYKIIiiHI
eJIeMEHTH (hepMEHTEPiB 3 BBEACHHSM CHEPTii MEXaHIYHUMH MEPEMILTyIOUMMH TPUCTPOSMHU.

52. O6rpyHTYyliTE BUOIp MPOEKTHOTO TEXHOJOTIYHOTO PillieHHsI BUOOPY (hepMEeHTEpy 3 BBEACHHSIM E€HEpTii
MEXaHIYHUMH TEPEMILTYIOUYUMH MPUCTPOSMH [T KyJIbTUBYBaHHS IPOKAPIOTiB, MOPIBHIOIOYH arapaTt 3
MUAPKYJSIIIIHHAM KOHTYPOM 1 6€3 HbOTO.



53. O6rpyHTyiiTe BUOIp MPOEKTHOTO TEXHOJIOTTYHOTO pilieHHs BUOOPY (hepMeHTepy 3 BBEACHHSIM €Heprii
MEXaHIYHUMH MEPEMINTYIOUYUMHU MMPUCTPOSIMH JJISI KyJIbTUBYBAaHHS CTPENTOMIIIETIB MOPIBHIOIOYH arapaTu
3 OIHOSIPYCHUMH 1 0araTosipyCHUMH MiIlIaJIKaMH.

54. O6rpyHTYylTE BUOIp MPOEKTHOTO TEXHOJOTIYHOTO pillieHHsI BUOOPY (hepMEeHTEpy 3 BBEACHHAIM E€HEpTil
MEXaHIYHUMHU TEPEeMIIIYIOUYUMH TPHUCTPOSMHU JUIsl KYJIbTUBYBAaHHS JPDK/IKIB TOPIBHIOIOYM amapaTH
3MIITYBaHHS Ta KOJIOHHI anaparH.

55. Haenite onuc craaii kynsTuByBanHs Bacillus subtilis BupoOHuiTBa My)HOT poTeasu y ¢pepmeHrepi
mictkictio 63m° (P-63-1K-01) i Bu3HauTEe QyHKIIOHATBHE IPH3HAYCHHS HOTO OCHOBHUX KOHCTPYKITIHHHX
€JIEMEHTIB.

65. HaBenith ommc cranii JomoMiKHUX poOIT aiis cTafil nepionuuHoro KyibtuByBaHHs Bacillus subtilis
(po6oTH BXOIATH Y IUKJI pOOOTH (pepMEHTEPY) BUPOOHMIITBA JY)KHOI MpoTeasn y hepMeHTepl MICTKICTIO
50m°,

66. OOrpyHTyiiTe BHUOIp TEXHOJIOTIYHOTO pIlIeHHS CTaaii (pakIiOHyBaHHsS KYIbTypadbHOI PiAMHHU
BUPOOHHUIITBA KOPMOBUX aHTHO10THKIB. [IpefcTaBTe TEXHOMIOTIYHY CXEMY.

67. OOrpyHTyiiTe BUOIp TEXHOJOIIYHOrO PIlIEHHS CTajli CYHNIKHM KOHLEHTpATy KyJIbTYpalbHOI PIIUHU
BUPOOHHUIITBA KOPMOBUX aHTUO10THKIB. [IpencTaBre TexHONOTrIUHYy cxeMy. BusHauTe KpuTHyHi cranii Ta
KPUTHYHI TOYKH.

68. OOrpyHTyiiTe BHOIp TEXHOJOTIYHOTO DIMICHHS CTajail KOHIEHTPYBAaHHS KYyJIbTYPaJIbHOI DPiTUHH
BUPOOHUIITBA KOPMOBUX aHTUO10THKIB. [IpeicTaBTe TEXHONOTIUHY CXEMY.

69. OOrpyHTYyiiTe BHOIp TEXHOJOTIYHOTO DIIICHHS CTajii KOHICHTPYBAaHHS KyJIbTYPaIbHOI DiTUHH
BUPOOHUITBA KOpMOBOTo KoHleHTpaty ni3uHy (KKJI). [IpeacraBre TeXHONOTIUHY CXEMY.

70. ChopmymroiiTe TeXHIYHE 3aBJAHHS JUIS TEXHOJIOTIYHOTO PIICHHS OTPHUMAHHS TPaHYJIbBAHUX CYXUX
xJ1100mneKapChbKUX APIKIKIB CTAIIS CYIIKU Y KUIITYOMY IIapi.

71. O6rpyHTyiiTe BUOIp TEXHOJIOTIYHOTO PIllIeHHs CTaii eKcTparyBanHs BTOpuHHUX BAP (anTHOIOTHKM)
3 KyJAbTypajibHOI pinuHu. [IpencTaBre TexHOIOrYHY cXeMy. BusHaute KpuTHUHI cTalii Ta KpUTUYHI TOUKH.
72. O6rpyHTYyiiTe BHOIp TEXHOJOTIYHOTO DIIICHHS CTafii BUAUIEHHS BTOpUHHUX BAP (anTHOioTHKHM) 3
KYJBTYpaJbHOI PIIUHHU NPU MOPIBHIHHI CIOCOOIB €KCTparyBaHHs Ta i0HOOOMiHHOI cop6uii. IIpencraste
anapaTypHy cxeMmy. BusHauTe KpUTHYHI CTa/Ili Ta KPUTUYHI TOUKH.

73. OOrpyHTy#iTe BUOIp TEXHOJIOTIYHOIO PIlIEHHs CTafil KOHIIEHTPYBaHHs 010Macu KOPMOBHUX JIPIKIKIB
IIpU MOPIBHSAHHI cr1oco0iB cenapariii ta ¢uoranii. [IpeacraBre TexHonoriuny cxemy. BuzHaute KpuTHuHI
cTanii Ta KpUTHUHI TOYKH.

74. O6rpyHTyiiTe BUOIp TEXHOJOTIYHOIO PIIICHHS CTalli KOHIIEHTPYBaHHS 010Macu KOPMOBHX JIPIKIIKIB
IpY MOPIBHSAHHI crioco0iB cenapartii Ta ¢inbTpanii. [Ipeacrasre anaparypHy cxemy. Buznaure kputuuHi
cTajii Ta KpUTHUYHI TOYKH.

75. O6rpyHTyiiTe BUOIp TEXHOJOTIYHOTO PILIEHHS CTajii CYIIKH KOHLIEHTPATy NEPBUHHOIO METaloIITy
IIpU MOPIBHSAHHI CIIOCO0IB CYIIKH Y KUIITYOMY IIapi Ta CIOcOO0M po3muiitoBalibHOT cymku. [IpencraBre
amapatypHy cxemy. BusHauTe KpuTHUHI CTafil Ta KpUTUYHI TOUKH.

76. HaBeniTh MpUKIaI1 TEXHOJIOTIH B SIKUX SIK TUIIOBE PILLIEHHS BUKOPUCTOBYEThHCS CyOIimaliiiiHa cyIka.
CxIafiTe TEXHIYHE 3aBAAHHS TSI CTAIl CyOIiMaIliiHOT CYIIKH.

77. HaBeniTh onuc cTajiil miAroToBUMX pOOIT 1110 HE BXOJATH Yy CTaAll0 cyonimManiiinoi cymku. HaBeniTe
TEXHOJIOTI1YHY cxeMy. Bu3HauTe KpUTHYHI cTajii Ta KPUTHYHI TOUKH.

78. HameniTh TpUKIAAM TEXHOJOTIYHOTO KOHTPOJIO IIiJ] Yac TMPOLECY NPUTOTYBAaHHS pO3UYMHY
KOMITOHEHTIB MOKUBHOTO cepenoBuia. HaBeniTe anapatypHy cxemy. ONUIIITh TpUIaan A5 KOHTPOJTIO.
79. HaBeniTh onuc TEXHOIOTIYHOTO MpoIiecy NpUroTyBanHs po3unHy A®I BupoOuunTsi JI3 y TexHomorisax
HEMOBHOTO LMKy BUpOOHHMITBA. HaBeniTe mpukian Baiifaiii METOJIB KOHTPOJIIO KOHTaMiHAHTIB IO
JADY.

80. OOrpyHTyiiTe BHOIp TEXHOJOTIYHOIO pilIeHHS cTaaii crepuiizyrodoi (impTparii pozunHy ADI
BupoOHUITRI JI3. HaBeniTh mpukIiagyM MOTOYHOTO Ta BAIIIAIITHOTO KOHTPOJIIO.

81. HaBexiTh mpukiaau METOAIB BaliJAllifHOr0 KOHTPOJIIO /Ui cTajii TepMmiuHoi crepuiizanii. HaBenite
MPUKIAIU XIMIYHUX 1 O10JIOTIYHUX 1HAMKATOPIB KOHTPOJIIO SIKOCTI CTEpHIII3aLii.

82. OOrpyHTyiTEe BUOIp TEXHOJIOTIUHOTO PIIICHHS CTaAli CYIIKH HAMIBIOPOAYKTY Y BUpOOHHITBI JI3 mpu
MOPIBHSHHI CITOCOOIB PO3MMIIIOIOUOT Ta cyOmimMaliiHoi cymku. Hamaiite amapatypHy cxemy. Busnaure
KPUTHUYHI CTaii Ta KPUTHYHI TOUKH.



83. CknazaiTh TEXHIYHE 3aBJAHHA Ui CTajli CyOJiMaIliiiHOl CYIIKM HAmiBOPOAYKTY y BUpOOHHMITBI JI3
(BupoOHuIITBO T1edornepazony — miodimizar s iHekmii). Hamalite ommc ¢i3MdHMX TpoIECiB, IO
CYIPOBODKYIOTH CYyOIIMAIliiiHY CYIIKY.

84. HaBeniTh OMKC TEXHOJIOTIYHOTO MPOIIECY MiATOTOBKH 00J1aJHAHHS (IIMKJI CYIIKH ) CTaAll cyOiMariinol
CYIIKH HamiBOPOAYKTY y BupoOHHUTBI JI3 (BupoOHuITBO medomnepazony miodimizaT s 1HEKLIN).
Bu3znauTe KpuTH4HI CTadii Ta KPUTHYHI TOYKH.

85. HaBeniTh Ta OOrpyHTYWTE TEXHOJOTIYHI PIIEHHS CTOCOBHO €KOJOTIYHOI O€3MeKu BUPOOHUIITBA HA
cTafii KynbTUBYBaHHS. O0EpiTh CIOCOOM 3HEIIKOKEHHS MOBITPSHUX Ta PIIKUX BUKHUIIB Ta BIIXOIIB.

86. HaBeniTh mpukiIamym METOIIB MOTOYHOTO KOHTPOJIIO Ta BaTialilHUX MPOLEAYp NPH BU3HAYCHHI
KOHTaMiHAIli1 MOBITPS Ta PiAKUX MPOAYKTiB. BU3HaUTE TUIIOBI IPUIa i KOHTPOIIIO.

87. HaBeniTh mNpUKIaIUd THUIOBUX THPOEKTHUX pIMICHb JUIS BUMAPHUX CTaHIA KOHIEHTPYBaHHS
TepMOJIabUTbHIX MeTa0o0iTiB. BusHauTe KpuTHYHI cTaii Ta KpUTHYHI TOYKU. HaBeaiTh nepenik 0CHOBHUX
TEXHOJIOTIYHUX IMOKA3HUKIB, IO Mi/UIATAI0Th KOHTPOJIIO.

88. HamemiTh TUPHUKIAIU TUIIOBUX TPOEKTHUX pIlMIeHb Ui 3HEMIKOKCHHS PIAKUX BIAXOJIB
010TE€XHOJIOTIYHOTO MiAMPUEMCTBA 3 BPAXyBaHHIM BUMOT 0100€3MEKH.

Po0ouy nporpamy HaB4YaIbHOI TUCHHUILIIHU (cHIa0YyC):

Craaneno nou. kad. bTral, x.1.1., [loBogzuncskum Bagumom MuxkosnaiioBruuem
YxBaJsieHo kadeaporo (mpoTokom No BiJl )
IMorom:xeno MetoanyHoIO KOMicieto (akynpTeTyl (mpoTokos Ne  Bix )

1 MeToAMuYHO Pasoto YHIBEPCUTETY — A/1A 3ara/lbHOYHIBEPCUTETCbKMX AUCLMUMIIH.



