MIHICTEPCTBO OCBITU I HAYKHM YKPAIHU
MOJTABCBHKHI JEP)KABHUM ATPAPHUM YHIBEPCUTET

[HKeHePHO-TEXHOIOT1YHMI (HaKyJIbTET

Kadenpa mexanigHOi Ta e1eKTpUIHOI iHKeHepii

METOJIWYHI PEKOMEH TAIITT

JI0 BUKOHAHHS KYpPCOBO1 poOOTH
3 HaBYAJIbHOI JUCIUILTIHH:

«OCHOBH NPOeKTYBaHHs 0i0TeXHOJIOTTYHHX BUPOOHMIITB»

Jutst 3100yBayiB BUIIOT OCBITH
3a OCBITHBO-NIPO(ECiiHOI0 TIPOrpamMoro
biorexHosorii Ta OioiHkeHepis
cneuianbHocTi 162 BioTexHonorii Ta 6ioiHkeHepis
rajy3i 3HaHb 16 XiMivyHa iHXeHepis Ta OloiHKeHepis
nepuioro (0akagaBpChKOT0) PiBHS BUIIIOT OCBITH

ITonTaBa
2024



MertoauuHi pekoMeHAalil 10 BHKOHAHHS KypcoBOI poOOTH 3 HaBUYAJILHOI
quciIuliHg - «OCHOBM  NPOEKTYBAaHHS  OlOTEXHOJIOTIYHMX BHPOOHHMLTBY IS
3100yBauiB BUIIOT OCBITH 32 OCBITHBO-TIpO(eciiiHOI0 nporpamoro biotexnoorii Ta
GioimxeHepis cremianbHOCTI 162 biotexHomorii Ta GioiHkeHepist raxy3i 3HaHb 16
XimiyHa imKeHepia Ta OioimkeHepis meprnoro (0akamxaBpCHKOTO) PiBHSA BHIIOT
ocitr/ Cxpunauk B. [Tonrasa: [TIAY, 2024. 38 c.

Yrnaoau:
CKPUITHUK Bsuecnas, mpodecop Kadenpwm MEXaHIYHOI Ta €NEKTPHIHOI
IEKeHepii, JOKTOp TeXHIYHUX HayK, Ipodecop.

Peyenzenm:
KOPIHHUM Cepriii, noueHt kadenpu OioTexHosorii ta Ximii, KaHAMAAT
TEXHIYHHUX HAYK, JIOLIEHT.

MeroanyHi pekoMeHIalil 10 BHKOHAHHS KypcOBOi poOOTH 3 HABYAJIbHOI
mucnuiulind - «OCHOBH  TPOCKTYBaHHA OIOTEXHOJOTIYHUX BHPOOHHITBY  UIS
3m00yBaviB BUILOI OCBITH 3a OCBITHBO-TIpO(eciitHoo mporpamoro biotexHomorii Ta
OioimkeHepis cnenianpHOCTI 162 BioTexHOMOTIi Ta GloiHXeHepis ramysi 3HaHb 16
XiMmiuHa iHXeHepis Ta OioimkeHepis mepmioro (0akaaaBpChKOTO) PIBHA BHIIOi
OCBITH OOTOBOpEHI i CXBaJIeHI Ha 3aciaHHI Kadenpn MEXaHIYHOI Ta eIeKTPHIHOI
imkeHepii 2 Bepecus 2024 p, mpotokoin Nel.

Meroau4Hi pekoMeHAalil 10 BUKOHAHHS KypcoBOi poOOTH 3 HaBUYaJIbHOI
JucIUTiHg - «OCHOBU  NIPOEKTYBaHHS OIOTEXHOJIOTIYHMX BHUPOOHHMLTBY IS
3100yBauiB BUIIOT OCBITH 32 OCBITHBO-TIpO(eciiiHOI0 porpamoro bioTexnomorii Ta
OioimkeHepis crenianbHocTi 162 BioTexHomorii Ta GioiHXeHepist raay3i 3HaHb 16
XiMmiuHa iHXeHepis Ta OioiHkeHepis mepmoro (0akaaaBpChKOTO) PIiBHA BHIIOi
OCBITH CXBaJICHO PaJIOI0 3 IKOCTI BHIOT OCBITH crienianbHocTi 162 bioTexHomorii Ta
OioimkeHepis 3 BepecHs 2024 p, mpotokon Ne 1.

OIIAAY 2024 pik



3arajbHi MOJI0KEHHS

KypcoBa poGora 3 HaBuanpHOi JUCHUIUIIHM «OCHOBH TIPOEKTYBaHHS
0I0TEXHOJOTIYHMX BHPOOHMITB» € CAMOCTIHHOK I1H)XXEHEPHOW pPOOOTOIO
3m00yBayiB BWINOI OCBITH Ta 3aiiMae ocoONHMBE Miclle B CHCTEMi MiATOTOBKH
3100yBaviB BUILOI OCBITH 3a OCBITHBO-TIpO(eciitHoo mporpamoro biotexnomorii Ta
OioimkeHepiss crnenianpHOCTI 162 bBioTexHoxorii Ta OioimkeHepis. BukoHanHS
KypCcOBOi poOOTH 3aKpiIUTIOE Ta y3arajlbHIOE 3HAHHS, sIKi 3100yBayi BHIOi OCBITH
OTPUMAJH TiJ Yac ayTUTOPHUX 3aHATH. Y TIPOIeCi BUKOHAHHS KYpPCOBOI POOOTH
3100yBad BUINOi OCBITH BUKOHY€ KOMIUICKCHY 33/1ady 3 HaBYAJIBHO! AMCIMILTIHU
«OCHOBH TIPOCKTYBaHHS OIOTEXHOJIOTIYHMX BHPOOHHUITB», TOTYIOUUCH [0
BHUKOHAHHS CKJIAJHIIIIOrO 3aBJaHHs — BUKOHAHHS KBami(ikamidHoi podoTu. I1ix wac
BUKOHAHHS L€l KypcoBOi poOOTH 31100yBayd BHIIOI OCBITH TIOBHHEH OIUPATUCS Ha
3HAHHS Ta HABUYKW, OTPUMAaHI IIiJ] YaC BUBYEHHS TAKMX HABYAIBHHMX TUCLUILIIH:
OCHOBH NPOCKTYBaHHs 0I0TEXHOJIOTIYHUX BUPOOHUIITB, besmneka KUTTEIAIBHOCTI
Ta OCHOBH OXOpOHH Tparli, bioimkeHepis, YcTaTKyBaHHS BHPOOHHITB Taly3i,
HopmatuBHe 3a0e3ncucHHS OIOTEXHONOTIYHHX BUPOOHUNTB. [lopsm 3 mmMm
BUKOHAHHS KYPCOBOi poOOTH cHpusie 3700yTTIO HaBHYOK POOOTH 3 JIOBIIKOBOIO
JTEpaTyporo, NEp)KaBHUMH Ta MDKHApOJHWMH CTaHIApTaMH, HOPMAaMH, BMLIO
MOENHYIOUX iX 3 TEOPETHYHWMH 3HAHHAMH, OTPUMaHMMH 3100yBadaMH BHIIOI
OCBITH B TpOLECi BUBYCHHS TEOPETHYHHUX IOJOKEHb BiAMOBIAHOI HAaBYaIbHOI
IUACLUILIIHHA.

Mera  BUKOHaHHS  KypcoBoi pobotn 3  «OCHOB  INpPOEKTYyBaHHS
010TEXHOJIOTIYHUX BUPOOHHULITBY — 3MILHEHHS, MOTJIMOJEHHS Ta y3arajbHEHHs
3HaHb, OTPUMAaHKX [P BUBUCHHI HABYAJIBbHOI AUCIMILTIHM « OCHOBH ITPOCKTYBaHHSI
010TEXHOJIOTIYHUX BUPOOHUIITBY Ta HAOYTTS NMPAaKTHYHUX HABUYOK PO3PaXyHKY Ta
MIPOEKTYBaHHs 0I0TEXHOJIOTIYHUX BUPOOHUIITE.

BuxoHaHHsA KypcoBOi poOOTH cripusie (GOPMYBaHHIO Y 3400yBadiB BHIIOL
OCBITH 3arajbHuUX Ta ()aXOBHX KOMIICTEHTHOCTEH Ta 3abe3nedye JOCATHEHHS
MIPOTPaMHUX PE3yJIbTaTiB HaBUAHHS, HABEICHUX y Tabmumi 1.

Tabmus 1 — KoMIeTeHTHOCTI Ta MporpaMHi pe3yIbTaTH HaBYaHHS
Iumezpanvha Komnemenmuicmo
3maTHICTE pPO3B’SA3yBaTH CKIAIHI CHEIiai3oBaHi 3ajadi Ta MPaKTHIHI
mpoOJieMH, 10 XapaKTePHU3YIOTHCS KOMIUIEKCHICTIO Ta HEBHU3HAUYCHICTIO Yy
6ioTexHosOrii Ta OioimkeHepil, ado y mpoleci HaBYAHHS, IO Mepemdayae
3aCTOCYBAHHs TEOPil Ta METOiB O10TEXHOJIOTIT Ta Oi0iHKeHe il
3acanvui KomnemeHmHocmi
KO1. 3naTHiCTh 3aCTOCOBYBATH 3HAHHS Y NPAKTUYHUX CHUTYAITisIX.
K06. HaBuukw 31iliCHEHHS O€3M€YHOT TisSILHOCTI
Daxosi komnemeHmuocmi
K10. 3pmaTHicTP BHKOPHCTOBYBATH 3HAaHHS 3 MaTeMaTHKH Ta (i3UKH B
00cs131, HEOOX1THOMY JUISI JOCATHEHHSI 1HIIINX Pe3yJIbTaTiB OCBITHROI MPOTpaMu
K16. BpaxyBaHHf KOMEpIIIfHOTO Ta EKOHOMI4HOTO KOHTEKCTY IS
MIPOEKTYBAaHHs BUPOOHHUITB 0610TEXHOIOTIYHUX MPOIYKTIB Pi3HOTO PHU3HAUYEHHS




(IPOMHKCIIOBOTrO,  Xap4oBOro, (apMareBTUYHOI0, CiIbCHKOTOCHOAaPCHKOTO
TOIIO)

K17. 3natHicTh BUKOPHUCTOBYBATH METO/0JIOT T IIPOEKTYBaHHS BUPOOHHIITB
010TEXHOJIOTIYHUX HPOAYKTIB Pi3HOTO NMPU3HAYCHHS

K18. 3patHicTh oOupaTH i BHKOPHUCTOBYBATH BINIMOBiTHE OOJaIHAHHS,
IHCTPYMEHTH Ta METOAM Ui peanizalii Ta KOHTPOII BHUPOOHHUIITB
010TEXHOJIOTIYHUX MPOAYKTIB Pi3HOTO NMPU3HAYCHHS

K19. 3patHicTh  CKIIQAaTH  TEXHOJOTIYHI  CXEMH  BHPOOHHMIITB
010TEXHOJIOTIYHUX MPOIYKTIB PI3HOTO MPU3HAYCHHS

K21. 3patHicTh 3acTOCOBYBaTH Ha MpPAKTUII METOOM Ta 3acolu
ABTOMATH30BAHOT'O MPOCKTYBAaHHS BHPOOHHUITB Oi0TEXHONOTIYHHX INPOIYKTIiB
Pi3HOTO PHU3HAYCHHS

K22. 3naTHicTh o1liHIOBaTH €(EKTHBHICTH 010 TEXHOIOTIYHOTO IPOLIECY

Ilpoepamui pesynomamu HA8UAHHA.

ITPO1. Bwmitu 3acrocoByBaTM CydacHI MaTeMaTHYHI METOAM IS
PO3B’s3aHHS MPAKTHYHUX 33a4, TI0B’3aHUX 3 JOCIIIKESHHAM 1 IPOSKTYBaHHAM
010TEeXHOJOTIYHNX TIporeciB. BukopucToByBaTH 3HAaHHS (i3WKH UL aHATI3ZY
010TEXHOJIOTIYHHX MPOIIECiB

[TP04. BwmiTu 3acTOCOBYBATH IIOJIOKEHHS HOPMATHBHUX JOKYMEHTIB, IO
pPEeTIaMEHTYIOTh TIOPANOK TPOBEICHHS cepTudikamii mpomykiii, artecrtarii
BHPOOHHMIITBA, BHMOTH JO OpTaHi3alil CHCTEeM YIpaBIiHHA SKICTIO Ha
MATIPUEMCTBAX, NpaBmia OQOPMIICHHA TEXHIYHOI JOKyMEHTAlil Ta BEICHHST
TEXHOJIOTIYHOTO Tpoliecy, 0a3ylounuch Ha 3HAaHHSX, OJEpKaHUX IMix dYac
MPAKTUYHOT MiATOTOBKU

ITP0S. BMmiTH aHanizyBaTd HOPMaTHBHI JOKYMEHTH (JlepiKaBHI Ta raiy3eBi
CTaHAapTH, TEXHIYHI yYMOBM, HAaCTaHOBM TOIIO), CKJIQJIATH OKpPEMi DPO3ALIH
TEXHOJIOTIYHOI Ta aHAJNITHYHOI JOKyMEHTalil Ha Oi0TEeXHOJOTiIYHI HPOJYKTH
pI3HOrO  NpHU3HAUYEHHS; AaHANI3yBaTH TEXHOJIOTIYHI  cuTyawii, oOuparu
palioHaJIbHI TeXHOJIOTI4HI pillleHHs

ITP13. Bwmitu 3xiliCHIOBAaTHM  TEXHIKO-€KOHOMIYHE  OOIPYHTYBaHHS
BHPOOHHUIITBA 010TEXHOIOTIYHUX MPOAYKTIB PI3HOTO MPHU3HAYCHHS (BU3HAYCHHS
moTpeOH Y MUThOBOMY IPOAYKTI i PO3PaXyHOK IMOTY)KHOCTI BUPOOHUIITBA)

[IP14. Bwmitu oOrpyHTYBaTH BHOIp OIOJOTIYHOTO areHTa, CKJIALY
MTO’KUBHOTO CEPEZOBHUINA i CITOCO0y KyIbTHBYBAaHHS, HEOOXiTHUX JOMOMIXHHUX
poOIT Ta OCHOBHHUX CTaJ(ill TEXHOJIOTIYHOTO MPOIIECY

[IP15. basyrounce Ha 3HAHHAX TIPO 3aKOHOMIPHOCTI MEXaHIYHHUX,
TiIpOMEXaHIYHUX, TEIUIO- Ta MAacCOOOMIHHMX TIPOLECIB Ta  OCHOBHI
KOHCTPYKTOPCBKI OCOOJIMBOCTI, BMITH OOMpAaTH BiANOBiAHE yCTAaTKyBaHHSA Yy
Iporieci MPOEKTYBaHHA BUPOOHHUITB O10TEXHOJOTIYHMX TMPOIYKTIB DIi3HOTO
MIPU3HAYCHHS IS 3a0e31eueHHs IX MaKCUMaJIbHO1 e(heKTHBHOCTI

[IP16. ba3syroumck Ha 3HAHHAX, OACP)KAaHUX I dYac TPAKTHKH Ha
MiATPHEMCTBAX Ta yCTAHOBAX, BMITH 3[iHICHIOBATH MPOIYKTOBHH PO3PaxXyHOK i
PO3paxyHOK TEXHOJIOTTYHOTO 001 THAHHS




[IP17. BmiTi ckiamaTi MaTepialbHUN OaaHC HA OJUH IMKJI BUPOOHUYOTO
npouecy, crneuudikanio oOnagHaHHA Ta KapTy IOCTaIiifHOrO KOHTPOIIO 3
HaBEJCHHSIM KOHTPOJIbHUX TOYOK BUPOOHHIITBA

[1P18. Bwmitu 3pxilicHIOBaTH OOIPYHTYBaHHS Ta BHOIp BiJIIOBIIHOTO
TEXHOJIOTIYHOTO 00JIaHaHHS 1 rpadiyHo 300pakyBaTH TEXHOJIOTIYHHNA TpolLeC
BIZIMOBITHO 10 BMMOT HOPMAaTHBHUX JIOKYMEHTIB 3 BHKOPHUCTaHHSM 3HaHb,
oIepKAHMX TIiJT 9ac MPAKTUIHOI MiATOTOBKH

[IP19. BwMmitt  BHKOPHUCTOBYBAaTH  CHCTEMH  aBTOMAaTH30BaHOTO
NPOEKTYBaHHA Ul  PO3POOKH TEXHOJIOTIYHOI Ta amapaTypHOi CXeMH
010TEXHOJIOTIYHUX BUPOOHHMIITB

VY mpomeci BUKOHAHHS KypcoBOi poOOTH 3100yBay BHIOi OCBITH pO3BUBAE
3MI0HOCTI 10 KOHCTPYKTOPCBHKHX pilIeHh OiOTEXHOJOTIYHHX BHUPOOHUIITB,
iH)KEHEPHOT TBOPYOCTi, pallioHai3allii Ta BHHAXIJHWITBA, OTPUMYE HABUYKU
po0OOTH 3 [OBIJKOBOIO JITEPaTypoOr0, BMIHHS KOPHCTYBATHUCh TaOMUIIMH 1
rpadikaMu Ta po3poOIATH TEXHIUHY TOKYMEHTALIIO.

Ha kypcoBe po6oTy «OCHOBU MPOEKTYBAHHS 0I0TEXHOJIOTIYHUX BUPOOHHUIITBY
BimBOUThCS 90 TOAMH HABYAIHHOI'O HABAHTAXKCHHS, IO BIAMOBimae 3 KpemuTam
€KTC.

1. TemaTuka KypcoBuX podiT

BpaxoByroun Te, mo HaByambHa JIUCHUILTIHA «OCHOBH NPOEKTYBaHHS
010TEXHOJIOTIYHIX BHPOOHHIITB» Ma€ Ha METi HaJaHHS 3400yBayaM BHUINOi OCBITH
0a30BHX 3HaHb 3 METOJOJOTii TPOEKTYBaHHS, IO BHKOPHUCTOBYIOTHCS IIPU
MPOEKTYBaHHI  OIOTEXHOJIOTIYHUX BUPOOHMUTB JUIi  TEXHIKO-€KOHOMIYHOTO
0OrpyHTYBaHHS, BUOOPY 010JIOTIUHHX areHTiB, MaTepiallbHUX PO3PaxyHKIB, BUOOPY
00J1aTHAHHS Ta METO/IIB KOHTPOJII0O OCHOBHUX IApaMeTpPiB MPOIECY Y 3aBAaHHI 10
KypcoBoi  poOoTHM  mependavyaeTbcsi  MPOEKTYBaHHS ~ OKpeMol  JUISHKA
010TEXHOJIOTIYHOrO BHPOOHUIITBA 3 HABEJCHHSM XapaKTEPUCTHKH T'OTOBOTO
MIPOJXYKTY, TEXHIKO-€KOHOMIYHOTO OOIPYHTYBAaHHS TakOro BHPOOHHIITBA,
TEXHOJIOTIYHAX PO3PaxXyHKIB OONagHaHHA Ta MHoro BUOIp IS JUITHKH
MIPOEKTYBaHHS, CKJIa/IaHH TEXHOJOTIYHOI Ta anapaTypHOi CXEMH IIPOLECy.

OpieHTOBHA TeMaTHKa KypPCOBHUX POOIT:

1. TlpoekTyBaHHA IUTBHUII (EepMeHTalii T BUPOOHHUIITBA HOTYpPTY Ta
THIITMX KACIOMOJIOYHUX MPOYKTIB mpoayktuBHicTio 5000 (1000, 2000, 3000, 4000)
1 Ha 100y .

2. TlpoekTyBaHHS AUIbHUIN (epMeHTalil ans 1epepoOkh  TrprHOHOTO
cyOcTpaTy 3 METOI0 OTpUMaHHS 0iorasy MpOAYKTHBHICTIO 3a TPHOHUM CyOCTpaToM
50 (100, 150, 200, 250) kr Ha 100y.

3. TlpoekTyBaHHSl JAUISHKK IJrOTOBKH POCIMHHOI CHPOBHHHM B SIKOCTI
JOAaTKiB Mg yac BupoOuunrsa 15 (3, 5, 8, 10, 12) T xuiba.

4. TIpoekTyBaHHs AUSIHKH 00poOneHHs OionpenaparoM (Ha3Ba mpenapary) i
CYIIIHHS HACiHHA (KyKypyH3H, coi, MueHuui Touo) npoaykrusHictio 2000 (3000,
5000, 7000, 10000) kr Ha n00y.



5. IlpoekTyBaHHs AUISHKH eKcTpakuii MeHTony mpoxaykrtusHictio 0,5 (0,75,
1,00, 1,25) kr Ha 100y 3 M’ATH HEPEUYHOI.

2. IIpyHUMI 00paHHS TEMH KYPCOBOi po6oTH

3n00yBaui BHIIOI OCBITH CaMOCTIHHO OOMpPalOTh TEMY KypcoBoi poboTu 3a
MOTO/DKEHHSM 13 NPHU3HAUYSHUM KEPIBHUKOM KypcoBOi poOOTH, CIHMPAIOYHCh Ha
PEKOMEHJIOBaHy TeMaTHKy. 3100yBad BHIIOI OCBITM MOXeE IOJaBaTH BJAcHI
MPOMO3MLIT NIONO0 TEMAaTUKH Ta OCOOJMBOCTEHl KOMIOHYBAaHHS IiACTaHLIN Yy
3aBJIaHHI 710 KypcoBOi poOOTH Ha po3riisi KadeapH.

OO6pani TeMH KypcOBHX pOOIT 3aTBep/KYIOThCS I[IpoToKoioM 3acimaHHS
kadenpu Ta 3aKpIILIIOIOTECA 3aBAaHHAM Ha KypcoBy poOoty (momatox A). Ilicms
3aTBEPHKEHHS TEMHU KypCcOBOi poOOTH 3100yBad BUIOi OCBITH IIOBUHEH PO3MOYATH
1l BAKOHAHHS.

3arajoM BHMKOHaHa KypcoBa poOOTa Mae CKJIQJaTHCS 3 ABOX YaCTHH:
PO3paxyHKOBO-TIOSICHIOBAIBHOI 3amucKH Ta 1 Jwcra rpadidHoro matepiaiy
¢dopmary A4.

Po3paxyHKOBO-TIOSICHIOBAJIbHA 3alMCKa IMOBHHHA MICTUTH BCi HEOOXimHI
NPOEKTHI pO3paxyHKH, sKi MalThb OyTH pO3pOOJECHI Ta CyNpOBOJKEHI
PO3paxyHKOBUMH MapamMeTpaMH il HEOOXIAHMMH 1IrocTpamlisiMu (3a moTpedu), a
TaKOX OOTPYHTYBaHHSI Ta MOSICHEHHS 1010 IPUHHATUX KOHCTPYKTHBHUX PILLICHb Ta
BUKOPUCTAHUX CTAHAAPTHOT'O O6J'IaI[HaHHH.

3. Bumoru 10 po3aiiB KypcoBoi poooTu
3.1. Beryn 10 KypcoBoi po6oTH (0popMiIeHHSI Ta BUKJIAJEHHS PO3aiay)

IIpencrasienns marepianiB i odopmieHHs po3nily «BceTym» moBuHHO
Bianosinaru JICTY 3008:2015 Indopmariis ta nokymeHranis. 3BitH y cdepi HayKkn
i rexHiku. CTpyKTypa Ta npaBuia 0HOpMIICHHS.

Y BCTymi KOpOTKO OIIHIOIOTH 3arajlbHUil CydacHHMH CTaH NpoOJiIeMu
BHPOOHHUIITBA 010TEXHOJIIOTIYHOT MPOMYKIIii B YKpaiHi Ta CBiTi, 3a3HAYAI0YH MIISXU
MIPAKTUYHOTO PO3B’sI3aHHA BUPOOHUYOI 3ajadvi, HEJONIKH, IO ICHYIOTh y HaHId
raiysi, CBITOBI TCHICHIIIi BUPOOHHUIITBA.

HaBonstecss mpukiamd mpoBimgHUX (ipM BHUPOOHUKIB HaHOI KOHKPETHOT
MPOIYKIIii Ta TPOBITHUX BUCHHX 1 (paxiBIIiB JaHOT ramy3i 3HAHb.

HaBoautecs aktyampHicTh KypcoBoi poooTu (KP) manoro BupoOHHUIITBA, 00
3a0e3neyeHHs] HACETeHHA YKPaiHM MPOAYKIi€I0 He0OXiqHOI €(peKTHUBHOCTI, SKOCTI
Ta Oe3medHoCTi. AHaNI3YEThCA COIiaJIbHE 3HAUYEHHS Ol0TEeXHOIOTIYHOI MPOMYKIIii
JUIsl BUPIIICHHST KOHKPETHHUX 3aBJaHb arpapHoi rajy3i, Xap4oBOi MPOMHUCIOBOCTI,
3aXUCTY JOBKiJUIS TOMIO.

OcHOBHUM 00’€KTOM BCTYIy € BH3HAu€HHs CIEIM(iKH THHIOBOI TEXHOJIOTil
BHPOOHHUIITBA — KOPMOBHX JOOABOK (OLIKOBHX Mac, iHAWBIMyaTbHUX aMiHOKHCIIOT,
(epMeHTIB, aHTHOIOTHKIB TOIO), OioNpenapariB AJsi arpapHOr0 BUPOOHHUITBA HA



OCHOBI IIPOXIYKTIiB NepepoOKy Oiomacu (POCIMHHOIO Ta TBAPHHHOTO TIOXOJDKEHH),
0610JI0T1YHO-aKTHBHUX 100aBOK TOLIIO.

Buznawaerbess micue oOpaHoi TexHONOTI cepex iHIMX O0i0TEXHOJIOTITYHMX
NPUHOMIB Y BIAMOBIAHOCTI 3 NMpHU3HAYEHHSM TOTOBOI NMPOAYKIii, 0COOIMBOCTIMHU
cTaiii KyJIbTHBYBaHHS, crienudikoto Oiomorivanx areHTiB (BA). Ocobnuse micue (y
BHIVISAII KOPOTKOI JIOBIKHM) MPUALISAETHCS XapaKTepy KyJbTUBYBAaHHS B 3aJICKHOCTI
Bix crierudiku BA.

HaBoguthcst aprymeHTartisi Toro, sIKHM 9YHHOM crienudika (XapaKTepUCTHKH)
TOTOBOi MPOMYKIi BIUTMBAIOTH HA THIIOBI TEXHOJIOTIYHI pilIeHHS 1T 0OpaHoi
TEXHOJIOTi] BUPOOHWIITBA, BH3HAYAETHCI HOBU3HA IMPOEKTY BHPOOHHIITBA
010TEXHONOTIYHOI TNPORYKILii Y MOPIBHSHHI 3 BiJIOMOIO (THIIOBOIO) TEXHOJOTIEIO.
BioMOI0 TEXHOJNOTI€0 € TUIOBE TEXHOJOTIUHE PpillleHHS i 00paHoro
BUPOOHHIITBO 200 BUPOOHUIITBA ITPOAYKLIT CIIOPITHEHOTO XapaKTepy.

3akiHuyeTbcs  po3nin  «BcTym»  BHCHOBKaMM  miomo  oOpaHOi  MeTH
MIPOCKTYBaHHSI.

Ob6csr Betytry 2...2,5 CTOpIiHKA.

Po3nin «BcTym» HE HyMepy€eThCsl.

Cropinka «Bcetyn» He HymMepyeThes.

[MounHatoun 3 BCTymy Ta IHIINX pO3XUIAX HABOMSITHCS TOCHIAHHS Ha
JiTepaTypHi jKepena (HaBOTUTHCS MOPAIKOBHH HOMEp y KBaJpaTHUX Iy)KKax),
BMIMIEHOTO B po3aiii «Ilepernik mocHuIanb.

[MocunaHHs NONAIOTH Y MOPSIZIKY, 32 SKUM BOHHU BIIEpIIE 3rayIOThCs Y TEKCTI.

Ilepenik mOCHWIaHb HABOMATH BIAMOBIAHO JO YHHHUX CTaHAApTIB 3
06101i0Te4HOT Ta BUIABHUYOT CIIPABH.

3.2. XapakTepHCcTHKA T'OTOBOT0 MPOAYKTY

Xapakrepuctuka rotoBoro mponmykry (XITI), mo mpencraBieHa y
BiJIIOBiTHOCTI IO YHHHKUX CTAHAAPTIB, € BIANPABHOIO TOYKOIO B PO3pOOI POOOTH.
XTI'TI Takoxk € OCHOBOIO B OOTpyHTYBaHHI BHOOpPY TexHojioriuHOi cxemu (OBTC)
BHPOOHHUIITBA TOTOBOI POIYKIIii.

TotoBum mpomykrom (I'TI) B KP moke Oyt 6i0TeXHONIOTIWHA MPOAYKILiS, IO
NpE/CTaBICHA SIK PE3yNbTaT MisUIbHOCTI BEJIMKOTOHHA)KHOTO BUPOOHMITBA —
KOPMOBi a00 Xap4yoBi aMiHOKHCIJIOTH, KOPMOBHH MIKpOOHMH OilIOK, KOPMOBI
BiTaMiHM, aHTHOI0THKH TOIIIO.

T'oroBum npoaykrom B KP MOy Th OyTH IPOILYKTH XapuoBO1 010TEXHOJIOT T, 110
BUPOOJIEHI SIK aKTUBHI 010JIOT1YHI IHTPEAIEHTH.

IIpoMucioBe BUPOOHHMIITBO OiOTEXHONOTIUHOI TPOAYKI 3a0e3MmeuyeThes
OpraHi3ami€l0 TEXHOJOTIYHOTO MpOLECY y BIANOBIAHOCTI 3 3apeecTPOBAHOIO B
VYkpaini HopMaTtuBHO TexHiuHOW0 nokymeHraniero (HTA) — ACTY, I'CTY, TY Ha
BHU3HAUCHUI BUJ TOTOBOI MIPOIYKIIii.

B KP muist onucy XI'TI BukopucroByetbest unaHa HT]I.

IMpu BigcytHOCTI noctymy no uuHHMX HTJI po3poOisieTbes MPOEKT IOTO
HOPMaTUBHOTO JOKyMeHTy sk TVY. Jlng po3poOku mpoekty TY BHKOPHCTOBYIOTH



Bumord mo npeacrasieni y JCTY — H 1.3:2015 «HauionanpHa cTaHgapTH3AIIIS.
HacranoBa. Texuiuni ymoBu Ykpainu. HactaHoBM 1110710 po3pOOISIHHSY.

3mict po3ainie TY noBuueH Biamosinatu Bumoram JCTY — H 1.3:2015. ¥V
BIJINIOBIJTHOCTI IO YHHHOTO 3aKOHOMABCTBAa y ckian TY BXOOATH TakKi PO3ILTH —
BCTyITHa 4yacTuHa (cepa 3acTOCyBaHHS); TEXHIYHI BUMOTH;, BHMOTH O€3IEeKH Ta
OXOPOHH AOBKUIJISA; IpaByiIa NPUHMaHHS; METOIM KOHTPOIIOBAHHS (BUIIPOOYBaHHS,
aHali3y, BUMIpPIOBaHHS); TPAHCIOPTYBaHHA Ta 30epiraHHs; BKa3iBKH IO
eKCIUTyaTanii, peMOHTY; PEeKOMEHJAIlil 00 3aCTOCYBaHHS, MpaBWIIA YTIUTI3AIil
TOIIO; TAPaHTii BUPOOHHUKA.

2.1. TlpakTryHa peainizallis BUKIAJCHHS MaTepialy pO3IiUTiB IS BUKOHAHHS
KP

Ipu pozpodui mpoekry TY mns KP npencraBisioTbes He Bei mepertideHi y
JCTY —H 1.3:2015 po3ainu, a TITBKH Ti 0 MAIOTh CYTTEBUH BILIMB Ha TEXHOJIOTIIO
BUpOOHMIITBA. 3MICT po3/iTy HoBHHEH Bifnosinaru Bumoram JJCTY — H 1.3:2015:

1. Cdepa 3acTocyBaHHs;

2. Texuiuni BuMOrH (OCHOBHI TIOKa3HHKH 1 (ab0) XapaKTepHCTHUKU
(BMacTHBOCTI), BUMOTH IO CHPOBHHH, MaTepialiB, MOKYIHUX BUPOOIB, TAKyBaHHSI,
MapKyBaHH:);

3. Meroou KOHTpOJNIOBaHHA (BUIpPOOYBaHHS, aHANi3y, BUMIpPIOBaHHS);
TPaAHCIIOPTYBAHHS Ta 30epiraHHs.

1. Cdepa 3acTocyBaHHS.

Y migposmini «Cdepa 3actocyBaHHs» Mae OyTH HasBa NPOAYKIIi, il
NpU3HaYeHICTh (cdepa 3aCTOCYBaHHs) Ta YMOBU BHKOPUCTaHH:. Sk mpaBuio, neu
po3min  po3mounHAEThCsl cioBaMH  «Lli TexHIUYHI yMOBH NOIIMPIOIOTHCS Ha
(HaBOAMTHCS Ha3Ba MPOMYKLIi) NMPH3HAYECHY JUIs ...». BU3HAua€ThCs Kareropis
NpOAYKLIl (BEeTepUHApHHUN TNpenapar, XapuoBHH HPOAYKT, MPOMDKHHUHA HPOIYKT,
Xap4oBa 100aBKa, Aep)KaBHUI CTAaHAAPTHHUI 3pa30K, XIMIYHUIA PEAKTHB TOILO).

HaBonutbcst xapakTepucTHKA 1 Taly3b BUKOPUCTAHHS MPENapary B arpapHOMY
BHPOOHHUIITBI, XapyuoBiif Ta mepepoOHiii MPOMHUCIOBOCTI.

Ha mowatky po3mily HaBOIATH BiOMOCTI NP0 HOPMATHBHI JTOKYMEHTH,
BUMOTaM SIKHX ITIOBMHHA BIANOBIJATH HPOAYKINS, IO BHITYCKa€ThCS 3a LUMH
TEXHIYHIMH YMOBAMH.

Po3nin «TexHiuHI BUMOTH» 3arajoM Ma€ TakKi THITOBI Miapo3aiau (po3aiin):

2.1. OcHOBHi NOKa3HUKH 1 (a00) XapaKTepUCTUKH (BIACTHBOCTI);

2.2. BuUMOrH 0 CHPOBHHH, MaTepialiiB, MOKYITHUX BUPOOIB;

2.3. MapkyBaHHS;

2.4. TlaxyBaHHS.

s Bukonauust KP migposnin 2.1 OcHOBHI MOKa3HUKH i (a00) XapaKTepHCTHKN
(BIaCTHBOCTI) Ma€ MIiCTUTH:

- BUMOTHY IPU3HAYEHOCTI;

- BUMOTY HAJilHOCTI;

Y nyskri «BuMmorm npu3HaYe€HOCTI» YCTaHOBIIOIOTH BHMOTH, IO
XapaKTepH3yIOTh Ti BIACTUBOCTI POAYKIIii, IKi BU3HAYAIOTH 11 OCHOBHI (yHKIIT, 115
BUKOHAHHSI SIKMX BOHA MPH3HAUYCHA 32 IIEBHUX YMOB, & TAKO)XK BUMOT'H CyMICHOCTI 1
B3a€MO3aMiHHOCTI.



3okpema:

- BUMOTH JI0 CKJaJy Ta CTPYKTypH (XiMi4HOTO, (ppakuiiHOro, KOHIEHTpawii
JIOMIIIIOK, IO CKJIATHUKIB), (Di3UKO-XIMIYHIX, MEXaHIYHMX Ta 1HIIUX BIACTHBOCTEH;

- BUMOTH JI0 010JIOTIYHOT CYMiCHOCTI.

VY nyHkTi « BuMOTH HamiHHOCTI» Ha MPOMYKIIIO, CIIOKWBYI BIACTUBOCTI SKOT
MOXYTh 3T0JIOM IIOTipITyBaTHCA, Tpeba 3a3HauaTH TEPMiH MPHUIATHOCTI.

VY migposmini 2.2 «BUMOTH A0 CHPOBHHH, MarepiajiB, MOKYITHUX BUPOOiB»
HAaBOJUTHCS CKJIAJ CHPOBHHH, 1110 BUKOPHCTOBYETHCS Y BUPOOHHIITBI

- KOMIIOHEHTH NOXKUBHOTO CEPEIOBHINA;

- HamoBHIOBaui y ckmami ['T];

- BOJA ITUTHA.

2.3. MapkyBaHHs

VY migpo3aini 2.3 «MapKyBaHHS» BHKJIAJalOTh BHUMOTH JIO CIOXKHBUOTO 1
TPAHCIIOPTHOTO MapKyBaHHS MPOAYKILIi (MOCHIIAIOUNCh Ha BiIMOBIAHI CTaHIAPTH):
Miclie MapKyBaHHsI, CIIOCi0 HaHECEHHsI 3HaKiB MapKyBaHHS TOILIO.

2.4. IlakyBaHHS.

Y minposnuti  «IlakyBaHHS» YCTaHOBNIOIOTH BHMOTH JIO TaKyBaJIbHHX
MarepialiB, crmocoOy IMaKyBaHHS HPOAYKIii Tomo. 30KpeMa y HbOMY HaBOISTH:
IpaBWjia TOTYBaHHSA IPOAYKLii [0 TAaKyBaHHs, 3a3HAuyalodd BHKOPHCTOBYBaHI
3ac00M; BUMOTH JI0 CIIOJKMBYOT Tapy Ta MaTepialliB [uIs 1 BUTOTOBJIEHHS; BUMOTH JI0
TPAaHCIIOPTHOI ~ Tapu, BpPaxOBYIOUM  BHMOTH  IMOAO  BHKOPHCTOBYBAaHHS
Haloma/uIMBIKX ii BWAIB, 30KpeMa Tapu 0araropa3zoBOro BHKOPHCTOBYBaHHS,
MaKyBaHHS, a TaKkOX BHMOTH TEXHIUYHOI €CTEeTHKM (I TOBapiB HAapOIHOTO
CHOXKUBAHHS);BIZIOMOCTI PO MOXJIMBICTh YTHII3yBaTH Tapy Ta BHMOTH JIO
yTUITi3alii Tapyu TOLIO.

3. Meroau KOHTpOJIOBaHHS (BUNPOOYBaHHS, aHaji3y, BHMIPIOBaHH:);
TPaHCIIOPTYBAHHS Ta 30epiraHHs;.

Y posmimi «MeToau KOHTPOJIOBAHHS) YCTaHOBIIOIOTH 3aCO0H, CIOCOOH,
PEeXXUMH KOHTPOITIOBaHHS (BUIIPOOYyBaHb, BUMiPIOBaHb, aHAJI3y TOIIO) IMPOAYKIIiT Ha
BiJINIOBiTHICTF BUMOT'aM, HABEACHUM Y TEXHIYHUX YMOBaX.

3.3. TexHiko-eKOHOMiuHe OOIPYHTYBAHHS

et posmin KP BigHOCHTBCS 0 OJIOKY TEPEANPOCKTHUX pOOIT, sKi
BUKOHYIOTBCSI Ha II0YaTKy HPOEKTYBaHHS [UIsi BU3HAYCHHsS [PHHIMIIOBUX
TEXHOJIOTIYHUX pillieHb 1 BiH BpaxoBye iHpopmariito po3aixy XITI.

Januii po3ain po3poOusieTbes y BimnosigHocTi 3 Bumoramu JIBH A.2.2-3-
2014. «Ckiam Ta 3MICT NMPOEKTHOI JOKyMeHTamii Ha OyniBHUITBO». JomaTok b.
Ckian TexHiko- exoHoMiuHoro oOrpyHryBaHHs (TEO), TexHiKO-eKOHOMIYHOTO
pospaxyHky (TEP).

B KP cknanoBumu TexHiko-ekoHOoMiuHe 001pyHTYyBaHHs (TEO) € Taki 61o0ku 3
3arajbHOrO nepeniky ckiagoux TEO:

3.1. BU3HaYEHHs NOTYXHOCTI BUPOOHUIITBA,;

3.2. BUOIp crocoly (TeXHOJIOTiT) BUPOOHHIITBA I TUITY YCTATKYBaHHS,



3.3. Bubip maiinanunka OyIiBHUIITBA;

3.4. TeXHIKO-€KOHOMIYHi ITOKa3HUKH BUPOOHUIITBA.

3.1. BusznaueHmsi nOMys*CHOCMI 8UPOOHUYMEA

Ha migcraBi aHanmizy JiTepaTypHHX JDKEpel, 3BiTIB CTaTHUCTHYHUX YCTaHOB
BH3HAYAETHCS MOTpeda, MOMUT 1 TEHICHIII PO3BHTKY PHUHKY Oi0TEXHOJIOTIYHOT
npoxykmii. Jlms BHW3HAYCHHS MOTYXXKHOCTI BUKOPHCTOBYIOTH OaJaHCOBHH abo
CTaTHCTHYHUHA METOAHM SIKi 6a3yIOTHCS HA ICHYIOUMX YH IMPOTHO30BAHUX MOTpedax y
JaHii TIPOXyKIii, ii IKOCTi, HOMEHKIATYPi TOIIO.

[oTyXHiCTP  MmOUpHEMCTBA  BU3HAYAETHCA  HEOOXIAHOIO  TOTPeOOIO
CyCIIIBCTBA Y IIBOBOMY MPOMYKTI HE MCHIIE YMM Ha I'STh POKIB Hamepex 3
MOXKJIMBICTIO PO3LIMPEHHS BUPOOHHIITBA.

VY posnini Hamaerbes iH(GOpPMALS IIOJA0 MOXIMBOCTEH 30yTy mpoaykuii —
MOJXKJIMBICTh €KCIIOPTY.

Pospaxynok TEO noBuHeH BpaxoByBaTH iCHyBaHHS Ta BIIMB Ha PUHOK 1HIITMX
BUPOOHMKIB AaHOT IPOAYKIIT, 110 HE IOIMyCcKae MOHOIIOI3alli] BUpOOHHKA.

3.2. Bubip cnocoby (mexnonozii) upobHuymea i muny ycmamx)y8anHs

Y TEO gns Bubopy croco0y (TeXHOIOTiT) BUPOOHHUIITBA i THITY YCTaTKyBaHHS,
HABOOUMbCSL MUN0BA AnapamypHo-mexHoaI02iuna (anapamypha) cxema 6ioomozo
8UpoOHUYmMEa y 6uenAdi KPECIEHHS 3 TPEICTAaBICHHSIM OONaTHAHHSI Ta
MIPEACTABIIETBCS KOPOMKULL ONUC MEXHON02IMHO20 Npoyecy 3 TIOCWIAHHAM Ha
3a3HaueHe oOyanHaHHA. THIOBOIO CXEMOIO € Ta CXEeMa, L0 Ma€ MPOMHCIIOBY
peasizauiio i mpeacTaBieHa y MOHOrpadisx, MiApyYHUKaxX 3a GaxoM.

ITpu BHOOpPI TEeXHONOTIT BH3HAYAETHCS METa BUPOOHHMLTBA, THI 00 €KTY
MIPUPOJIOOXOPOHHHUX /i, 0COOIMBOCTI eTary 010CHHTE3Y.

3.3. Bubip matioanuuxa 6yodieHuymea

IMpu BuxonanHi TEO ©Ha wmani VYkpaiHu oOHpalOTh MalIaHYuK IS
OyiBHHIITBA.

[pu BuOOPI MicIs MOTPIOHO KEPYBATUCHh HACTYITHUMHU KPHUTEPiSIMHU:

— JIOCTYIHICTh CHPOBHHM JUIi  CHPOBHHHO3QJICKHUX  MiAIIPUEMCTB
(irdopmartis 3 XI'TI);

— HAasABHICTh IH)KCHEPHHUX KOMYHIKaIii (Ta30Bi, €IEKTPHYHI, BOJHI MEpexKi)
JIep’)KaBHOTO PIBHS;

— HasBHICTb CHOXKMBAUiB MPOAYKIIT (MOXKIMBICTB 30yTY);

— HajBHICTH BOJOMMH (0a)kaHO MPOTOYHOrO THIy) abo MicbKoOl
KaHaJTi3aiiHoT Mepexi B SIKY MOXKYTh HAIllpaBJIATHCS HA OUYMILIEHHS CTiYHI BOAM
MiATPHEMCTBA.

[MpeacTaBnsiroThCS AaHI 10 TeHepaIbHOMY IUIaHy OyAiBHHUIITBA, iH(MOpMAIis
mpo OyiBeNbHI, apXiTEeKTYPHO-TIAHYBAJIBHI 1 KOHCTPYKTHBHI pillleHHs OyaiBemb i
CHOpYJl, TPO CKIAJIChKE TOCIIONApCTBO, PEMOHTHY CIIyKOy, PO 3aXOAM IIOJO
OXOPOHM HaBKOJMIIHBOTO cepeloBHINa. [IpHMBOASTHCS OCHOBHI pIlICHHS 110
oprasizauii OyAiBHUITBA, 1 P MOTPedi BUKOHYETHCS pO3paxyHOK HOTo BapTOCTi Ha
Ii/ICTaBi YKPYIMHEHUX Oy/iBeJIbHUX HOPM.

3.4. Texniko-ekoOHOMIYHI NOKA3HUKU GUPOOHUYMEBA

ITonepenHi  TEXHIKO-€KOHOMIYHI TMOKa3HWKH HOBUX  MiANPUEMCTB 1
PO3LIMPEHHsT THX IO JilOTh SK IPaBWIO, OTPUMYIOTh 3 JOCBiLy pOOOTH



HiAIPUEMCTBA-aHanora ab0 BHU3HAYAIOTHCS MPOEKTYBAIBHHUKOM IO CIPOILEHUX
OpIEHTOBHHX pO3paxyHKax.

3.4. Po3po06xa TeXHOJIOTiYHOr0 mpouecy i 00rpyHTyBaHHSI BUOOPY
TEeXHOJIOTiYHOI cXeMH

006’exTom mpoexTyBaHHs B KP € oxpema minsaKa/cTamist BUpoOHUITBA a00 iX
cykymnHicTe. Hampukian: «JlinsgHKa TPOMECIOBOTO KyJIbTHBYBaHHI», «Ctamis
MATOTOBKH CTEPIIFHOTO MOXKMBHOTO CepeloBHUINay, «JiMsHKa (QpakiioHyBaHHS
KyJNbTypalbHOI piauHNY, «JliITHKa MIATOTOBKH CHPOBHHH...», TOOTO Te, IO
Bu3HayeHo y temi KP.

Ha mowartky s po3poOKH TEXHOJOTIYHOTO Mpolecy MOTPiOHO BU3HAYMTH
mun npoekmuux Oiil - TUM MPOSKTYBaHHS:

- OyIIBHHMIITBO HOBOTO MiINPUEMCTBA;

- PEKOHCTPYKIIisi;

- TEeXHIYHE NePEOCHAIIEHHS AIF04Y0T0.

HaBomutbcss OOTpYHTYBaHHS muny npoekmy 6upodOHuymea Ha TiACTaBi
aHaJi3y BiIOMOI/THIIOBOI CXeMH BUPOOHHUIITBA, 10 HaBeneHa y TEO:

- BU3HAYAETHCS THI BUPOOHHIITBA B 3aJIC)KHOCTI BiJl HLTBOBOTO IPU3HAYCHHS
I'Tl y BignoBigaocTi 3 XI'TI;

- a1 OlOTEeXHOJOTIYHUX BHUPOOHWITB B 3aJICKHOCTI Bl TEXHOIOTIYHHX
oco0nuBOCTE! CTajii KyJIbTUBYBaHHS OOTPYHTOBYETHCS BHOIp THUIy BUPOOHHUYOTO
NpoLIeCy: acenTHUYHe, HamiBacenTHYHe a0o HeacenTudHe, 3 Oe3MepepBHUM,
HamiBOe3nepepBHUM a00 MEPioJMYHUM IPOLECOM KYyJIbTHBYBaHHS; aepoOHHid abo
aHaepoOHMH MPOIIeC KyIbTHBYBaHHS TOLIO.

4.1. Obrpynmyeanns eubopy mexnonoeiunoi cxemu (OBTC)

Y nmanomy posmini KP HaBogsitecst meopemuuni 3acadu OOIPYHTYBaHHS
MIPOEKTHHUX Aill MOA0 BUOOPY TEXHOJIOTI{, 00JafHAHHS Ta KOHTPOJIO BUPOOHHUIITBA
BpaxoBy4H 4 (pakTOpH BILTHBY Ha LIeH BHOIp.

OBTC mpencraBiseTsess MO KOXHIM cramii / omepamii Ta o0NIaJIHAHHIO
KOPOTKOIO iH(OPMAIIi€}0 CTOCOBHO:

- HAyKOBOi OOIPYHTOBAHOCTi 3alPOMOHOBAHMX CHOCOOIB Ta TPHHOMIB
BUPOOHHIITBA (HAYKOBI OCHOBH OOPaHOT'0 TEXHOJIOTTYHOT'O PillICHHS);

- NIpeJCTaBISEThCS 1H(OpPMaLis PO MOMIMBOCTI TEXHIYHOT peaurizarii
crajii/oneparii (HaBOAUTHCS iHPOPMALLis PO HASIBHICTH CEPIHOTO MPOMHUCIOBOTO
o0JaiHaHHS, 110 BUTOTOBIISIETHCS Y BiAnoBiAHOCTI 3 unHHUME HT/I);

- NPEJCTaBIETHCS iHPOpPMALlis PO EKOHOMIYHY JOLIIBHICTD a00 collianbHe
3Ha4yeHHs (Bu3HadeHe B TEO);

- TIPEJCTaBISETHCS 1H(OPMALIS TTPO EKOJIOTIUHY Oe3NeyuHICTh (BUKOHYIOTBCS
BUMOTHY 0i00€3MeKH - 3aXUCT NPOIYKII Ta EpCOHAIY, 3aXHCT JOBKIJIIS).

4.2. Aneopumm euxnadennsn mamepianie po3oiny OBTC:

TexcroBa wactmHa OBTC oQopMITIOETBCS 1 BHKIANAETBCS MO CTamisM /
oTIeparisiM TEXHOJIOTIYHOI CXEMH 32 TAKUM aJTOPUTMOM, IIPH YOMY Ha3BU CTauii /
orepariiii € 3arosnoBkamu nmyHkris OBTC:



1. BusHawaeTbcsi mema 6upoOHuymea B3arayli 1 MeTa IPOBEICHHS KOMXHOL
cranii/onepanii - KOHKpeTHO. OOIPDYHTOBYETBCS SKMMH TEXHOJIOTIYHUMH
npuiioMamMu gocsraeTbess MeTa. HaBOAATBCS TOKa3HUKM SIKOCTI PEYOBHHH IO
HanpanbOBaHa Ha JaHild cranii/onepauii (HampukiIan Ui KyJbTYpalbHOI piAWHH
HaBOIATHCS — BMICT/KOHIEHTpamis bA, KOHIEeHTparisi MeTaboiTiB, KOHIIEHTPAIis
komnoHeHTiB [1C, HaCHYeHICTh PO3YNHEHUM KHCHEM TOIIIO).

2. Bubip i 06z060penns cnocoby peanizayii eusnauenoi memu. Hayxosa
00TPYHMOBAHICMb 3ANPONOHOBAHUX cnocobie ma nputiomis. Bubdip TeXHOIOTIIHIX
croco0iB 1 TpUIOMIB peaizyeTbcsi HAa OCHOBI OOTOBOPEHHS THIIOBOI CXEMH
BHpOOHMITBA, 0 HaBeneHa y TEO. Y BiAMOBIAHOCTI 3 THIIOBUM TEXHOJIOTIYHUM
PpIlICHHSAM OOTPYHTOBYETHCS BUOIp criocoOy peaizalii 03Hau€HOT METH 3 HaJJaHHIM
iHpopMaIii CTOCOBHO CYTHOCTI THpolecy 3 TOYKH 30pYy (i3HMKO-XiMIYHHX
(OioxiMIYHMX) TEpeTBOpPEHb, SIKI BiNOYBAalOThCS MO KOXHIW cTazii (omeparii).
OCHOBOIO JUIsi OOTPYHTYBaHHS € aHadi3 1 OMUC TiAPOJUHAMIYHHX, Maco- Ta
TETI000OMIHHUX MPOIIECIB, SIKi Peali3yl0ThCs y BIAMOBIHIN anapaTypi.

Bubip mexnonociunux cnocobie i npuiiomie peami3yeTbcs Ha IiACTaBi
iHpopmanii nmpo BractuBocti HamiBIpoayKTiB/I'Tl (izuko-XiMidHHX, OIOXIMIYHUX,
MIKpOOIOJOTIYHIX MMOKa3HHUKIB TOIIO), iH(pOpMalii M010 BUKOPHCTAHHS BiTOMIX
mporeciB  (TigpoAWHAMIKH, TeIUionepenadi, macorepenadi). OOIpyHTOBYETHCS
HayKOBa KOMIIOHEHTa BHOOPY CHOCO0Y, HANIPHUKIAM, IS (GPaKIiOHyBaHHS - CTaii
BifCTOIOBaHHS, (imbTpyBaHHs, HeHTpU(pyryBanHs Tomlo. Crocib oOupaeThcs Ha
OCHOBI aHaNi3y KIHETHYHUX PIBHSHb NPOLECIB.

3. Texniuna peanizayis ma 6uoip 0061a0HAHHL.

KoxHiif TexHOmoriuHii craaii’/onepauii BiANOBia€ KOHKPETHUH BHJ
oOnasHaHHs (BUKOHYEThCS YMOBA «OJIHAa OIEpallisi — OIMH amapar»), TOMy IpH
00rpyHTYBaHHI BUOOPY CTaJiii /onepariiii 0JHOUYACHO MPOBOJUTHCSA OOIPYHTYBaHHS
BUOOpy obOnanHanHsa. Ha mincrasi iHpopmarii mpo oOpaHuii criocid mponoHyeThest
TUTIOBE (TIPOMUCIIOBE, CepiifHe) 00IaqHaHHS.

TexHoNoriuHI poO3paxyHKH OONamHAHHA 3IIHCHIOIOTBCS 32 HACTYITHOIO
METOIUKOIO.

3.1. Ilpunyunu po3paxyuxy Kirekocmi ma 06 ’emy anapamie

TexHosoriuHMi pPO3paxyHOK amaparypu MOJNATAE Y BU3HAYECHHI MOTPIOHOI
MIPOJyKTUBHOCTI 1 HOPIBHSHHI 11 3 PO3PaXx0BaHOIO MPOAYKTUBHICTIO TOTO YH IHIIOTO
armaparta. 3a pe3yJbTaroM IOPIBHAHHS OOMpPAalOTh amnapaTypy Ta BH3HAYAIOTh
MOTPiOHY KUIBKICTh yCTaTKyBaHHS. MeETOAMKA PO3PAaXyHKIB 3aJIEKUTh BiJl TOTO, SIK
TIPALIO€e anapar: NepioMIHO YK Oe3nepepBHO.

[pu 6esnepepsnomy eedenni npoyecy BUXIAHUI KOMIOHEHT 3aBaHTaXYyHOTh
Oe3nepepBHO, a TPOAYKTH BHUBAaHTaXYIOTh (Oe3MepepBHO), TaKWUU TMpoIeC Mae
BEJIMKY NPOJYKTHBHICTb 1 JIETKO aBTOMAaTHU3Y€ETHCSI.

VY BUNanKy nepioouynozo npoyecy, SIKUA BUKOPHCTOBYETHCS HalyacTille,
BUXIZIHI KOMIIOHEHTH 1 TIPOAYKTH 3aBaHTAXYIOTbCS Ta BHUBAHTaKYIOThCS
MIepiOJIMYHO 1, SIK IPABUJIO, KOXKHA OTIEpaLlisi IPOBOAUTHCS B OKPEMOMY arapari.

TexHoJIOTUHI PO3paxyHKH MICTSATh TAOJIUIII0O HOPM TEXHOJIOTTYHOTO PEXUMY 1
3aKIHYYIOTHCS 3BEJICHOO TabmuIeto crenugikanii o0nagHaHHS.

ITo3HaueHHs OCHOBHHX MapaMeTpiB:



@ - Koe(ilieHT 3aTIOBHCHHS arapara;

@y - GaKTHIHUN KOEQIIIEHT 3aTIOBHEHHS anapara;

N - nOTyXHICTh BUDOOHUITBA, T/PiK;

N - KUTBKICTh pOOOYUX JHIB Y POIIi;

P, - no6oBa notyxHicts BUpoOHuNTBA (B, = N /n);

K — mepepaxyHKoBuii KoeilieHT Bi/f 3aBaHTa)KEHHS Ha | T TOTOBOTO MPOIYKTY
1o nobosoro 3aBanTaxenns (K = B, /1t = F,),

V. — 00’em martepianiB, sKi mepepoOIsI0ThCS Ha JAaHii cranii Ha 1 T ToToBOTO
HpOAYKTY, M°;

V, —00’eM MaTepianis, ki IepepoOIAIOTECS Ha MEBHIH cTaii BOpogosxk 106w,

Mo,

V, — moBHHIt 00’ €M amapara 3a KaTaiorom, M3

V- po3paxyHKoBUii 00’€M amapara, M>;

V, — pobounii 06°em amapara, m*,

a — KUTBKICTB OTepalliii, sIki MpOBOIATHCS HA MEBHil cTaxii 3a 100y, on/moba;

[ — KUTBKiCTh Omepariii, siki IpOBOAATHCS B JAHOMY arapari 3a 100y, on/mo0a;

T — 4yac pobOTH amapaTta, Toj.;

M, — PO3paxyHKOBa KiIbKiCTh anaparis, WIT.;

m — KiIbKICTh anaparis, sIKi BCTAHOBIIOIOTHCS Ha TICBHIN CTail, mIT/;

6 — 3amac MOTY>KHOCTI amapariB Ha MMEBHIN cTaii.

Pospaxynok peaxmopie na nepuiiti cmaoii

s po3paxyHKy amapariB NepioAWTHOI Mii TOTPiOHO BUXOAWUTH 3 BEIUIHHU
1060BOI IPOAYKTUBHOCTI V; i TpuBanocTi TexHosoridsoro uukiy T. V; 6eperhbes 3
JAHUX MaTepiallbHOTO OallaHCy 1I0/I0 JaHoi cTafil (SKIIo MaTepiajbHi po3paxyHKH
MIPOBOMIIUCH Ha I0OOBY MPOAYKTHUBHICT) 00 PO3PaXOBYIOTh.

IIpu po3paxyHkax Ha | T FTOTOBOTO MPOIYKTY

V.=V, N/n.

TpuBajicTe  TEXHOJNOTIYHOrO LUKIY 7 BH3HAYalOTh 32 HOpMamu
TEXHOJIOTIYHOTO PEXKHUMY 3 PETJIaMEHTY BUPOOHHUIITBA, 3 YpaxyBaHHIM 3MiH EMKOCTI
1 TUIy 00JaiHaHHs Y BUPOOHUITBI, SIKE POEKTYETHCSI.

3BHYaliHO HOPMH TEXHOJIOTIYHOTO PEXUMY IOJAIOTHCS Y BHIJIII TaOJIUII
(manpukian, Tabmuie 3.1), B Ky 3aHOCSTBCA HOPMATHUBU 4Yacy Ha BHUKOHAHHS
OKpEMHMX OIIepalliif Ta cTajiil, BpaxOBYIOYH AOMIOMDKHHUI Yac, a TAKOK BKa3yIOThCS
ocHOBHI napamerpu (t, °C, P, T Ta iH.) IPOBEJECHHS TEXHOJIOTIYHOTO IPOLECY.

IMourHarOuu po3paxyHoK, BUOMPArOTh 3a KarajoroM o0’em amapata V, (M°)
nepmoi (ocHOBHOT) craxii. [lai Bu3HauaroTh pobounii 06’em amapara V,:

W=V"o.
Benmuuny xoegirieHTa 3aII0BHEHHS anapara ¢ BUOUPAIOTh 3aJIe)KHO BiJ] TOTO,

SIKMM € Tiporiec. [list peakTopis:
- 0e3 BCIIHIOBaHHS Ta iIHTEHCHBHOTO nepemintyBanus ¢ = 0,8;



- 3 KUIIHHAM 9 IHTEHCUBHUM TiepeMinryBadHsIM ¢ = 0,65...0,7;
- 3 BcriHoBaHHAM @ = 0,4...0,6.
Mis mipHUKiB, cxoBuil i 36ipHuKiB ¢ = 0,85...0,9.

Tabmmus 5.1. HopMaTtuBu TEXHONOTIYHOTO peXXuMy Ha cramii |

Tpusaunic Temrre
Ne 3/m Hazga omepariit Th, TOJI.- Maca, parypa, Tuex,
B, KT oC MIla
1 (Ormax anmapara 0-05
2 [3aBaHTakeHHs peuoBuHu A (Bux| 0-15 330
ped.)
3 |Higmirpis (i 20 go 55- 60°C) 0-20 55-60
4 [3aBaHTa)XeHH: cycreH3ii B 1-15 550 | 55-60
5 Butpumka (mipu 55-60°C) 2-00 55-60
6 |OxomomxeHHA 0-20
7+n  |Anamis 0-05
8+n ([leperuckanus 0-20 0,5
Bceroro 5-40

Toni yucmo omepamii, siKi MPOBOAATHCS HA K CTaIii IPOTATOM 100U &
a="V,/V, =V,/(Vy - @), (6axano, mob a =2...5)

Yucio omepariiif, siki MOXyTbh OyTH IPOBEAEHI B OJHOMY amapaTti yInpoaoBK
nobu f:

B =24/t

Toxmi pospaxyHKOBa KiNbKiCTh —amapariB, sKi BHKOPHCTOBYKOTbCS M,
NPUAMAETHCS i3 CIIBBITHOLICHHS:
my=a/B =V, 1)/ ¢ 24).
Ha ocnoBi 3HaueHHs m, mnpuiiMaeMoO KUIbKICTh —amaparis, —sKi
BCTaHOBJIIOIOTHCS HA IiH cTafii m (Hanmpukiam: m, = 2,64, toni m = 3 abo m, =
1,1, toni m = 2). OnTuManbHa KUTBKICTh anapariB Ha | ctanii 1...3, ane He 6ibIe

5...6.

3a gaHUMHU M, 1 M BU3HAYAEMO 3aI1ac MOTYKHOCTI arapartiB Ha JaHil cTanii §:

P

§ =[(m—m,)/m,]-100%.



4 MOKa3ye Jac MPOCTOIOBAHHS arapariB MiXK OKPEMUMH CTafisiMu (0a)aHo 110
10...15 xB.), onTUMaJbHE 3HAYCHHS &

- s peaktopiB § = 10...15%,

- Ul CKJIAHUX 332 KOHCTPYKLIEIO amapariB (aBTOKJIABH, LEHTpUpyru) & =
15...25%.

Skuo 3HaueHHsT § BUXOAATH 32 MEXI ONTUMAIBHOTO HE AyXKe (Hampukiuan, 16
%), TO M € AOMyCTHMHUM, SKIIO K CHIBbHO (Hampukian, 35 %), To poOysATh
MepepaxyHoOK CTafil, IPH IEOMY 3MIiHIOIOTH V.

Ko Oy e BU3Ha4eHO ONTUMalbHE 3HAUeHHS § 1 BU3HAUSHO M, TO 3 KaTaJoriB
BuOUpatoTh ocHoBHI mapamerpu (V,;, D, H) anapara.

Pospaxynox yemamkysanus Ha Il-iti ma Ha Hacmynuux cmaoiax

Bubip amapaTiB €MKiCHOTO THIy HA HACTYNHHX CTaliiX BHPOOHHIITBA
MIPOBOASATH 32 YMOBH, 10 a = const. Toai podounii 06’eM peakTopiB BU3HAYAIOTh

3a (hOpMyJIOHO:

Vo =V/a,
V, =V K.

3nauenHs Iy 6eperbest 3 TaOIMILB MaTepiaabHOrO OanaHcy wiel cTafii.
[Mpuitmaemo ¢ 1 po3paxoByemo V;:

BignoBigHo 3a 3HaueHHsM V) 3a karajgorom BuOupaemo V,, i BU3HAYaeEMO
(baxkTruHU KoedilIEHT 3aMIOBHEHHS arapara @,

Do = V;)/ V..

3a HOpMaMH TEXHOJOTITHOTO PEXUMY BH3HAYAEMO T 1 BIITIOBITHO
B =24/1.

3HaxoguMO my!
m, = a/p

1 mpuiimaemo m. Toxi po3paxoByeMo 3anac MOTY>KHOCTI arapartiB Ha Hii cranii §:
§ =((m—-m,)/m,)-100%.

TakuM 4MHOM PO3paxoBYBaTh PEAKTOPH HA BCIX MOAANBIINX CTAIisAX, a IXHI
OCHOBHI pO3MipH BUOMPAIOTh 3 KaTaJIOTiB.

KpiMm peakTopiB BUKOPHUCTOBYIOTBCS 1 1HIII amapaTH — HalpHKIaL: (QiasTpy,
CYLIApKH, MipHUKH, CXOBHIIA TOIIIO.



MipHHKH pPO3paxoBYIOTh aHaJOTi4yHO 10 peaktopiB Ha Il craxii, omnax
Haifyacrime yac poborn MipHuka € HeBesuKuM (10...30 XB.) i B [[bOMY BHUI3AKY
BH3HA4YaTH & HE MOTPIOHO (HOro 3HaYeHHS OyAyTh AY)KE BCIUKHUMH, TOMY iX HE
paxyroTh). OfiHaK, SIKIO Yac pOOOTH MipHUKA BEJIMKUMA, TOJ1 & CIiJl pO3paxoBYBaTH.

Po3paxyHOK CXOBHII PiAKUX MaTepiatiB MPOBOIATH 32 (HOPMYIIOF0:

&=V -9-z/V,

ne & - 3amac piKoro mpoaykKTy, 1o0u;
Z — KIJIBKICTh CXOBHMIIL,

V, — 06°€eM piKoro IpoayKTy, IO BUKOPUCTOBYETHCS BIPOIOBK H00H, M°.

3rifiHO 3 MpaBHIIaM TEXHIKU Oe3MeKU Ha 3aBOJIi MOXKHa 30epiraTu:

- JIETKO3alMHCT1 OpraHiuHi piguHU (CIHUPTH, eipH, alleTOH TOLIO) He Oinblie
J06m, T06T0 8’ =0,5...1 10064a;

- OpraiuHi pivHU, sKi HEe TOPATH (OLTOBA KUCIOTa) - &* = 1...2 100wM;

- PO3YMHH COJICH, KUCIIOT, JIyTiB, AKi HE TOPSITh - 6’ = 2...3 100H.

3 iHmmIoro OoKy:

V=V 8)/(p-2), v

30ipHUKH I PigKHAX MPOAYKTIB 3a3BHYail BCTAHOBIIOIOTH ICIS OTIEpamiit
GiMBTpyBaHHS, UEHTPU(YTYBAaHHS, BIATOHKH TOMIO; iX PO3paxoOBYIOTH abo sK
peakTopy, abo SK CXOBHIIA, 3aJISKHO BiJl TPHBAJIOCTI TEXHOJOTIYHOTO IPOLECY.
ToOTo sKIIO BeNMKHUiT 4ac poOOTH armapara — TO PO3paxoBYIOTh SIK PEAKTOP, a SKIIO
HE3HAYHUH - K CXOBHUILE.

Ilpu OpieHTOBHOMY pO3paxyHKy KUIbKOCTI JpykK- 1 HyT4-(GuUIbTpIiB
PO3paxoByIOTh KUIBKICTh amapartiB i moBepxHio ¢(inbrpysanHs. [Ipu npomy mis
00YHCICHb BHKOPHUCTOBYIOTH 00’€M ocamy I, skuit Oeperbcs 3 TabiHIb
MaTepiabHOTO 0aaHCy MeBHOT CTaIil.

=Wk,
% =W/,

ne  V, — pobounii 06’em ocaty (0cam sKuii 3HaXOAUTLCS Ha GinbTpi), M,
[Mpuitmaemo H (M) — BucoTy ocany Ha GUIbTpYBaibHiil neperopoaLi:
- st HyTa-¢inmeTpa H = 0,1...0,3 ™,
- i apyk-dinerpa H = 0,05...0,25 M.
Topni moBepxHs GinbTpyBaNLHOT IEPETOPOAKH F, MATUME ILIONILY:

F =Y

W/H, M2

3a HOpMaMH TEXHOJIOTTYHOTO PeXXUMY BH3HAYAWMO T i BIAMOBITHO 3HAXOIHMO
Bimy:



B =24/t
m, =a/p,

Ta npuitmaemo m. Toi po3paxoByeMoO 3amac MmoTyKHOCTI GpinbTpiB J:
§ =(m—-m,)/m,-100%.

Jlani 3 karanory, Ha ocHoBi F, i m, BuOupaemo miouty ¢inbTpyBanbHOL
MIEPErOpPOAKH Ta iHIII MapaMeTpH amapara.

Jiis po3paxyHKy KiIbKOCTI KaMEpHHX CyIIAapoK 3 TaOIHUIll MaTepialbHOTO
OanaHcy BUOMpPalOTh 00°eM ocay I, 10 MOCTyIae Ha CTaAil0 CyIIiHHS, TOI:

%4

=V K,
Vi

= T

=/

[puiimaemo H, M — Bucoty ocaay Ha npotuHi (H = 0,01...0,05 m).
3HaXO0MMO IUIONIY BCiX IPOTHUBHIB

F,=V,/H, v

3a Karanorom Ha OCHOBi F, Bubupaemo F.
3HaX0IUMO IUIOLLY OJHOTO IPOTHBHIB

E

— . 2
p = @ b,Mm

(six mpaBmI0, BiH Mae po3mipu 30x50 a6o 40x60 cm),
Topi KiIBKICTH IPOTUBHIB Oy1e:

n = F/F,, WITyK.
3a3Buuaii, KiIBKICTh IPOTBEHIB 1’ € TAPHOIO 1 MOKe OyTH BHOpaHa 3 KaTaJory.
3 karanory BUOMpaemMo Cymapky, 3HaXoaumo f i m,:

B =24/,
m, =a/p,

Ta npuiiMaemMo m.
Po3paxoByeMO 3armac moTY»KHOCTI J':

8§ =(m—-m,)/m, 100%.
Hanpukinni po3paxyHKy KOXKHOTO 3 amapariB HaBOAWTHCS KOPOTKa HOTo
XapaKTepucThKa (po3Mmipu, 00’€M TOIIO) 3 BKa3iBKOIO MPO KOHCTPYKILIWHUN
MaTepia i cnoci®é BUTOTOBIEHHS (Hampukiaz, cradpHuil C.3 3BapHMIA) Ta KOPOTKI



BiZIOMOCTI IIPO OCOOJIMBOCTI KOHCTPYKLIT (000JIOHKA, THUI MillaNIKK...). [TapanensHo
3 TEXHOJIOTTYHUMH PO3paxyHKaMH PO3POOJISIFOTH TEXHOJIOTIYHY CXEMY, ITPU HBOMY
PO3paxoBYIOTh 1 BKa3yIOTh BCI anapaTy.

TexHosOTIUHI PO3PaxyHKM 3aKiHUYIOTHCS TaONUIEI0 2, sika Ha3MBaETHCS:
«Criertnikarisi TEXHOJIOTIYHOTO 00JIaTHAHHY.

Hampuxnan:

Tabmmms 5.2. Crnenudikarist TEXHOJIOTIYHOTO 00 THAHHS

OcHoBHI
No na K-t , .
Ne 00'eM, . pO3MIpH Kopotka
TexH. |Ha3Ba anapara |anapa 3 [Marepian
3/m . M D, | H, |xapakrepuctuka
cX. TiB
MM | MM
COpOUKa,
1 P-1 | Peaxtop 2 1 |XI8H10T|1200{1500 nporenepHa
MILIAIKA

Konmn mnoTpiOHa ayke Benuka MOTYXHICTh, TO 3 JOBIJIHUKIB BHOUPAIOTH
amapatu Oe3repepBHOi Jii.

[ig wac anamizy TC BUSBIAIOTECS KPUTHYIHI TOUKH (KPUTHYHI cTaii/omepartii)
BUPOOHULTBA Ta OOJaJHAHHS, IO BU3HAETHCS KPUTHYHHUM. 10 KPUTHYHUX TOYOK
BHPOOHHMIITBA BIMHOCATH Ti cTamii (omepamii), Ha SKHX ICHYe MaKCHMAalbHa
BIPOTIMHICTh 3MiHH SKICHHX NOKa3HHKIB mpoMmixkuoi abo I'TI. [[ng mmx Todox
MIPOTIOHY€ETHCSI KOHTPOJIEHO-BuMiptoBanbHi npunaan (KBII), mo OyayTs mokasasi
Ha anaparypHiil cxeMi.

3.5. TexHo/10TiYHA Ta amapaTypHa cxeMa BUPOOHULTBA

1. Texnonoziuna cxema

Texnosoriuna cxema (TC) BupoOHMITBa mpescTaBisic coborw rpadiuHe
300pa)KeHHsI MOCJIIOBHOCTI TEXHOJOTIYHUX cTafiii Ta omnepauid. TC moBuHHA
Hao4HO (rpadiuHO y BUMIAAI OJOK-CXeMHM 3 Ha3BOwO omepaiii abo cramiii 3
MepeslikoM TEXHOJIOTIYHUX IapaMeTpiB Yy HHUX) BioOpakaTH IOCIiIOBHICTb
BHUKOHAHHS pOOIT BUPOOHMIITBA.

Ha TC mnpencraBnsersest rpadiuyHe MMO3HAYEHHS OCHOBHHMX MaTepialIbHUX
MTOTOKIB (CHPOBHHH, JOITOMDKHHIX MaTepialiB, OTPUMAHHS MPOMIKHHUX MPOIYKTIB)
Ta MiCIb YTBOPSHHS BTpaT, BIOXOHiB (PIAKMX Ta TBEPAWX), BUKHIIB Tra3iB y
aTMocdepy, CHCTeM IX OYHIIEeHHS Ta yTwiizamii. [loToku cupoBHuHU, MaTepiamis, a
TaKOXK 3B’SI30K MDK CTaIisIMH Ta ONCpAllisIMH IOKa3ylTh y BUMIAIMI JIHIA 3i
cTpiikamu abo 6e3 Hux. HasiBHICTS JIiHIT 3B’ 13Ky MK CTaJisiMu/onepanisiMi 03Hadae
(akT IpUHAHATTA pilIeHHS PO Heperady PEUOBHHH 3 BiAMOBIIHUMH ITOKa3HUKAMHU
SIKOCTI Ha HACTYTHY CTaJIif0/omepartiro.

MarepianpHi  HOTOKH, IO  HANpaBJAIOTBCS OO0  cTajiii/omepamiit
XapaKTePU3YIOTHCS TIO3HAUEHHSIM (hi3MKO-XiMIYHIMH MOKA3HUKIB: BMICT OCHOBHOL
PEYOBHHY; TEMIepaTypa; TUCK Ta iHme. Ha3Bu MarepiaJbHUX MOTOKIB HABOISATHCS
06e3 CKOpOYeHb 1 He TpHUIyCKaeTbcs HaBeneHHS (opmyn. Koxxna omepartis



3aKiHYy€ThCS OJEPXKAHHSIM KOHKPETHOTO PE3YJIBTAaTy TEXHOJIOTIYHOIO IPOLECY
(IpomyKT, HAMIBOPOJAYKT, TEXHOJOTIYHA Jis) SKUH  HampaBiIdeTbcs 32
npusHadeHHsM (anpecanist). TexHomoriyna omepamis (K CKJagoBa CTajil)
300paky€eThCST OKPEMO 3 3a3HAUCHHSM i BiAMOBiAHOCTI 70 meBHOi cramii. Koxna
cTanmis 1 omepamis TOBHHHI XapaKTepU3yBATHCh HA3BOIO Ta I1HACKCOM, SKHA
CKJIaJAETHCS 3 YMOBHOTO MO3HAYEHHS Ta TOPSAKOBOTO HOMEPA.

Hywmepamis craniii HackpizHa 1 3HIMCHIOETHCA BIiANOBIZHO A0 MOPSIKY IX
BHKOHAHHA II0 XOAY TEXHOJOTIYHOTO mporecy, mounHarouu 3 JIP1 «CanitapHa
MATOTOBKAa BUPOOHUITBA», MPUAMAHHS 1 MIATOTOBKHA CHPOBHHH 1 3aKiHUYIOUH
MIaKyBaHHSAM, MapKyBaHHAM Ta BiZIBaHTA)KEHHSAM T'OTOBOI MPOAYKIIii.

Hanpuknan, B mexax cranii TII 3, Bukonyrotbes onepartist TI1 3.1, TIT 3.2, TIT
3.10.

Y TeXHONOri4Hii cXeMi BUKOPHUCTOBYIOTHCS TaKi YMOBHI NO3HAYEHHS CTaii:

JP — crazii JOmOMiXXKHUX pOOIT;

TII — cTazii OCHOBHOT'O TEXHOJIOTIYHOT'O MPOLIECY;

[1B — cranii nepepoOIeHHsT BAKOPUCTOBYBAaHUX BiIXOIIB;

3B — crazii 3HEMIKOKEHHS BIAXOMIB, TEXHOJIOTIYHHMX Ta BEHTHWISIIHHHX
BHKHJIIB TIOBITPs B aTMOChepy;

IIMB — cranii nakyBaHHs, MapKyBaHHs Ta BiZJBAHTa>KCHHS TOTOBOTO
MIPOIYKTY.

Ho JP 1 «CanitapHa MiATOTOBKAa BHUPOOHHUIITBA» B 3arajJbHOMY BHIIIIIL
BITHOCATHCS POOOTH MO 3a0E3MCUCHHIO HAJICKHOTO CAHITAPHOTO CTaHY 6CIX
VUACHUKIG 8UpOOHUY020 npoyecy (IEPCOHAITY, IPUMIILEHb, 008 JTHAHHS):

— caHITapHa IiJrOTOBKa BUPOOHUYOT0 MEPCOHATY BKIIIOUAE HABUAHHS

— OCHOBaM CaHiTapii, HiAIrTOTOBKY O[Ty, IEpeBipKa CAHITAPHOTO CTaHy
MIepCoHAIY;

— IIJIrOTOBKA MPUMIIIEHb BKJIIOYAE MiATOTOBKY MUMHHUX Ta

—ne3iH(IKyrOUNX pEeYoBHH, IIOJCHHE Ta TeHepalbHe NpPUOUPaHHS
BHPOOHUYHX TIPUMIIICHB;

—miATOTOBKa OONamHAHHA Ta KOMYHIKAaIlili BKIIFOYAa€ MiATOTOBKY pPO3YHHIB
MUHHHAX Ta Ae3iH(IKYIOUNX PedoBHH IUIsI 00pOoOKH OONaJHAHHS Ta KOMYHIKAIIiH,
MUTTS, Ae31H(EKIi0, OMONICKYBaHHS, CTEPIITI3aIliio Ta 1HIIe.

SIkuo 1ornoMixHi poOOTH (PO3YMHEHHS Ta CYLIIHHS CUPOBHUHH, IPUTOTYBaHHS
PO3YMHIB MOTPIOHOT KOHIEHTPAILIIT TOIO) 3/IIICHIOIOTECSI B OKPEMOMY 00JIaJHaHHI
07151 00Hi€i cmadii OCHOBHOTO TEXHOJIOTTYHOTO NPOLIECY, TO TaKi IOMOMDKHI poOoTH
BKJIFOYAIOTh Y IO CTaJ[iIF0 OCHOBHOTO TEXHOJIOTTYHOTO Tpolecy. SIKIo T0omoMixkHI
po0OTH 3ICHIOIOTECS B OKpEMOMY OOJIQJHAHHI /ISl KUTBKOX CTaaiid 0mHOrO abo
JUTSL KUTBKOX BUPOOHHMIITB, iX GIOOKPEMIIOIOMb ) CaMOCMilini cmaodii OONOMINCHUX
pobim (HanpuKiIaz, MiArOTOBKA aepamiiHOro MOBITPS AJIsl BCHOTO IiJINPHEMCTBA,
MiATOTOBKA CTEPHJIBHOIO IIO)KMBHOTO CEPENIOBUINA JUI BCHOTO ITJIPHEMCTBA,
PO3YMHY KHCIOT abo0 JIyTiB 3 MOTPIOHOIO KOHIEHTPALIEIO ISl TATPYBAaHHS B IIpoLeci
GiocuHTE3Y).

PoGoTr ocHOBHOTO TexHOIOTiYHOTO Tpouecy (podoTu 6itoky TII) BKmo4aoTh:

— TAroToBKY 0aHKY KIIITHH (TATOTOBKA MOCIBHOTO MaTepiaiy);

— TIPOBEJCHHSA BUPOOHHUYOTO OiOCHHTE3Y;



— BUIUICHHA IJILOBOTO MPOIYKTY;

—  CTaHAApTHU3ALiIo;

— TaKyBaHHs, MapKyBaHHS Ta BiJIBAaHTKCHHSI.

Sxmo mepepobieHHS BinXomiB abo iX 3HEIIKOMKEHHS 3HIMCHIOIOTHCS SIK
caMOCTIiifHI poOOTH, Ha TEXHOJOTIYHIH CXEMi CTPUIKOI0 MO3HAYAETHCS HAMPSIMOK
o1adi BiIXO/IiB Ha IepepoOIeH s (3HSIIKOKEHHS).

Ha texHoMOTIUHIN cXeMi IIOKa3yIOTh TOYKH KOHTPOIIIO:

KT — KOHTpOIH TeXHOIOTIYHUH;

KX — KOHTpOIb XiMigHHH.

KMK — KOHTpOJIb MiKpOOi0IOTIHHUIH

Texnonociuna cmaois 8IOPI3HAEMbCS 810 onepayii mum, wo npu 300PaiCceHHi
onepayii HABOOAMbCA BUOU KOHMPONIO I NApaMempu Yux KOHMpoie y uensioi
@i3uKo- XIMIYHUX NOKA3HUKIE npoyecy.

Ha TC mnokasytorb wmicus (opMyBaHHS BTpar IIJIbOBOTO NPOAYKTY Ta ix
BIZICOTKOBA KiJIbKICTb.

Jus. Jlomatox B.

5.2. Anapamypra cxema upobHuymea

Ile#t po3nmin ckmamaeTsCs 3 KPECIHCHHS amapaTrypHOi CXeMH AUISTHKA
BHPOOHUIITBA.

Amnapatypra cxema (AC) sBmse coboro rpadidHe 300paKeHHS YMOBHEX
IMO3Ha4YeHb anapaTiB Ta ycraHoBoK, KBIT i CA Ta TpyOOnpoBOIiB Y HOCTiJOBHOCTI,
10 BIAMOBIAa€ CTaisiM/OnepaliisiM HaBEJCHUX Ha 00paHiil B TeMi KypCOBOi poOOTH
nutsaii TC. Touku xoutponto Ha AC BiAMOBIAaOTH ToukaM KoHTpoJro Ha TC i
CYIIPOBOKYIOTHCSI BIIMOBITHUMH KOHTPOJIbHO-BUMIPIOBAILHUMU NpwiafgaMu. Ha
AC mnokasyrmoTbcs Micus Bigbopy mpo0, a B pasi morpebu i mpuiagu abo
MIPUCTOCYBAHHS JJIs BiOOPY mpoo.

Ha AC nosuauaromov icypHoro ckobkoro cmadii ma onepayii, wo
sionosioaroms TC.

Toswuna niniti mpy6onpo8oodie mosuie Hidc KOHMYpUu anapamypu.

AC minsgHKY MPOEKTYyBaHHS BUKOHYETHCS Ha OKpeMOMY apKymii ¢popmary A4 i
BCi amapaTH, MPEICTaBICHI B Hilf, MOBHHHI OyTH HPOHYMEpPOBaHI HACKPiI3HOIO
HyMepalli€lo, 371iBa - Halpaso, 3a TOJUHHUKOBOIO CTPIIIKOIO.

KpecnieHHss MOBHHHO 3allOBHIOBATH HE MeHIe 75% BUIBHOTO MPOCTOPY
apKyIy BiINOBigHOTO opMaTy.

Kpecnenns AC cxeMu JiISTHKM BHKOHYETHCS 13 YMOBHUM JIOTPHMaHHSM
macmtady 1:100. TIpu ayxe manux rabapurax amapatypu (Hampukiai, MiJIOTHA
yCTaHOBKa) AOMyCTUMHUIN yMOBHHMI MaciiTabd 1:50.

ObnamHaHHA Ha JHCTI IOKAa3yeThCS BIAMOBIAHO #WoTro (aKTHIHOMY
pO3TalllyBaHHIO 110 BEpPTHKAJi ad0 IMOBEPXOBOMY PO3TAallyBaHHI Yy BHPOOHHUOMY
npoueci. Ha amapatypHiii cxemi IUITHKH 300paXyeThesl JONOMiKHE 00JaJHaHHS
(oroMixkHi 30ipHUKH, TEIUIOOOMIHHA amapaTypa aBapiiHI MICTKOCTi, HAcOCH,
KOMITPECOPH TOILO).

Ha cxemi He HaBoauTbcs oOOJafHAaHHS, SKE€ HE CTOCYETbCS AUISTHKA
NIPOEKTYBaHHA 1 BHMKOPHUCTOBYETHCS B KUIBKOX BHMPOOHHITBaX (HAIPUKIAL
CKIIQJIChKi MICTKOCTi 3aBOJY JJIsl 30epiraHHs MeJsICH, IIEHTPATi30BaHi CTaHII1 JJIs



OTpPHMMaHHS IHEPTHOTO I'a3y, HACHYEHOI BOASHOI apH, KUCHIO TOWIO). Y oMY pasi
Ha KpECJEHHI CTPIJIKOI0 3 HAIMCOM MOKa3yloTh, 3BIIKH HAIAXOIUTh CHPOBHHA,
TIOBITPS Ta iH.

Ha xpecnenni He Tpeba MpUBOIUTH BCl MO3MLIT 0013 AHAHHS OJTHOTO 1 TOTO X
npusHaueHHs. JIOCHTh IIOKa3aTH TakKWi BHJ YCTaTKyBaHHS OJMH pa3, a B
cnenudikamii BKa3aTW 3arajdbHE YHCIO OAWHUIG YCTaTKyBaHHA OTHOTO
MIPU3HAYCHHS, 3aKPIIJICHOTO 332 JAaHUM BHPOOHHUIITBOM.

Jns TO3HAUeHHS THUIIOBOTO OOJNAJHAaHHA Ha amapaTypHHX CXeMax
BHKOPHCTOBYIOTHCS JIiTepH HaBeeHi y Tabmumi 3.2. [y mo3HaueHHs crierudigHmx
3a KOHCTPYKII€IO Pi3HUX THIIB 00JagHAHHSA BHUKOPHCTOBYIOTH TaKi MMO3HAYCHHS,
HanpuKia: 30ipHUK BepTHKaIbHUI — 3B; 30ipHUK ropuzontansauii — 3°; peakrop
3 HIDKHIM criyckoM — PC; peaktop 3 Tpy6Ooro nepenasitoBanns — PT (aus. Tabm. 3.3).

Tabnuus 3.3. JliTepHe Mo3HAYEHHS TUIIOBOTO 00JIa{HAHHS, IO HaifyacTime
3aCTOCOBYIOTH JIJISI MO3UIIIHOTO MTO3HAYCHHS allapariB, 00 JHAHHS Ta

yCTaTKyBaHHS
HOE::&THSI Tun obmaxHaHHS
C CxoBuia
3 30ipHUKH
M MipHUKH
P depMmeHTEpH/0I0pEaKTOPH, arapaTd 3 MEXaHIYHIUMU
MepeMilIyIOUUMHI IPUCTPOSMH, aBTOKJIABH
B Bumnaphi anaparu
T TernnooOMiHHUKH
) dinpTpyBanbHa anmapatypa (GiubTpu)
PK PexTudikaliiiini KoJI0HH
ClI Cymapku
PM PosmenbHe o6siagHanHs (MIMHK), AUCMEMOpPAaTOpH
KB Kommpecopu
H Hacocu juis TpaHCIOPTYBaHHS IPOYKTIB
BH BakyyMm-Hacocu
X X0JI0AMIIbHI YCTAaHOBKH
PII Peryroroui npuiaau
TP TpancnopTHi pUCTPOi
1L Lentpudyrn
ro OO0nagHaHHA Ta YCTaTKyBaHHs, SIKE 3aCTOCOBYETHCS HA

Bce oOmagHaHHS HyMeEpyeThCs 3 BUKOPHUCTAHHAM JIITEP, IKUMH IT03HAYAIOTh
TN oOsagHaHHA (iHAEKC), 1 apaOCchkux IMdp, SKUMH MMO3HAYAIOTHh MOPSIKOBHU



HoMep Ha cxeMi. Hanpuknan, rennooominnuk — T-1, pepmentep — P-2 Ta in.

PexomenoBaHi po3mipyu HIpUQTIB HA TOJII KPECIICHHS:

- mo3nayenns KBITi A — 2,5 oT;

- NMO3HAYeHHs TPyOONpPOBOAIB 1 MarepialbHUX IOTOKIB (B TOMY YHCII
MaTepialiB, M0 3arpy>KaloThCs B py4HY) — 3,5 1T;

- TI03HAYCHHSI arapaTiB 1 CTaAild TEXHOJIOTIYHOTO MPOIECY — 5 IT;

- TabmuIt TpyOoonpoBodiB — 3,5 mT.

Bci TexcToBi mons 3amoBHOIOTECA mpHPTOM «GOST type Ax.

[o3umiifHe TO3HAYEHHS pPO3MIMIYIOTh Ha TIONHWIN JIiHIi-BUHOCKH, SKa
MTOYMHAETHCS Ha amapati abo Ha IoJii KOHTYpY amapaTy. BuHOCHI niHil TpoBOASTH
TOHKOIO JIiHI€10, BOHU ITOBHHHI CKJIaIATH 3 BEPTHKAJUIIO, a00 TOPU3OHTAILIIO KyT, HE
MeHmte 15°, a ix moyuusg Mae OyTH He JIOBIIE, HDK Ha 3 MM 3a JIOBXHHY TIO3HAYCHHS.
KyT Mix MOJIUICIO 1 JiHI€I0-BUHOCKOIO, IT0 MOXKJIMBOCTI, Ma€ OYTH TYIIUM.

[Monauui  niHIH-BMHOCOK  PO3MINIYIOTH 1032 KOHTYPOM  300pakeHHS,
3rPYNOBYIOYM, 10 MOJJIMBOCTI, y JiHIF0 ab0 CTOBMYHMK. Y pasi BiACYTHOCTI
CTaHJAPTHOTO YMOBHOTO rpadigyHOro 300pakeHHS OyAb-IKOTO THITY OOJaTHaHHS
BUKOPHCTOBY€ETHCS HOTO YMOBHE ITO3HAYEHHS 3 300paKCHHSIM KOHCTPYKTHUBHHX
0COONMMBOCTEH (BBEIACHHS PEUOBHH, HASBHICTH CHENHU(IYHUX KOHCTPYKTUBHHX
€IIEMEHTIB, MEPEMIMIYIOUNX MPUCTPOIB TOIIO) Y BHUIIAAI (HPOHTAIBHOI MPOCKIIT
amapara.

Ha anapamax ma mpy6bonposooax AC nokaszyrome yci KOHMPOIbHO-
suMipiosanvHi  npunadu  ma  cucmemy — asmomamusayii, — 300paXKyIOTbCS
CUTHAJI3aTOpH, IO CHOBINIAIOTH MPO PANTOBY HEPEIrIaMEHTOBaHY 3MiHY
TEXHOJIOTIYHUX MapaMeTpiB (TeMmeparypH, THCKY Ta iH.), Ta30CHUTHaJIi3aTopH
BHOyXOHEeOEe3NeYHNX KOHIEHTpAlliif, ra30aHaji3aTopy TPaHUYHO JOIIYyCTHMHUX
konuenrpauiit (I'/IK), a Takox curHaiizaTopi, 10 CHOBIIIAIOTH PO MPUITUHEHHS
oIa4i SHePropecypciB, BOAH, Ta3y i T. iH. I'padiuHe 300paskeHHs CHUTHAII3aTOPIB
BUKOHyeThcs BiamoBimHo mo ['OCT 2.758 — 81, KOHTpOIBHO-BHMipIOBAIBHUX
npwianis (KBII) Bigmoimro mo €CKJl. YMOBHI TO3Ha4eHHS NpWIATIB IS
KOHTpOJIIO TEXHOJOTIYHMX IapaMeTpiB pO3TAIIOBYIOTh B CEpEAWHI IMO3HAYCHHS
KOHTYpY arapara, abo 3a Horo Mexamu.

Ha mnmimisx momawi mapu, NOPHPOJHOTO Ta3y, IOBITPS, IHEPTHOTO Ta3y
BCTaHOBJIIOIOTHCS 3aM001KHI KJIAllaH!, HA [IEXOBHX JIIHISX MMO[adi IHEPTHOTO Ta3y —
3BOPOTHHI KJianaH. Y pa3i 3aCTOCYBaHHsI CTUCIIOTO ra3y y OanoHax rnepeadadaerhes
BCTAaHOBJICHHSI PEAYKIIHUX IIPHCTPOIB.

Ha anaparax, mo mpamforoTh IiJi TUCKOM ab0 y BakyyMi, MOBHHHI OyTH
BCTAHOBJICHI TOBITPSIHI KJamaHW JUIs CKHUIAHHS THCKY a0o0 TaciHHS BakyyMmy.
[Toxa3yroTbcs JiHIi BiIBEACHHS MOBITPS MPH 3aLIOBHEHHI MiCTKOCTEH piIMHOI0 abo
Iaporo —TIOBITPSHI JiHiT (MTOBITPSHUKH).

KoHTponbHO-BUMIpIOBaIIBHI Ta PEryJIIOBalibHI NPHIIaN HYMEPYIOTh TaK camo,
SIK 1 TEXHOJIOTIYHE 00J1a/lHaHHS, BAKOPUCTOBYIOUH 1HAEKC 1 IIOPSAKOBHIA HOMED 3a
cxemoto. KoHTpospHI TOYKM Ha cxeMi MNO3HayaroTh iHAekcoM Kt (xoHTpoib
TeXHOJIOTiYHUHN) Ta KX (KOHTpOIIH XIMIYHHI) 3 HACKPI3HOIO HYMEpaIi€lo.

Bce obmapnanns Ha AC ocHauIyeThCcsl HEOOXITHUMH TPyOOIPOBOAAMH, SIKi
3’€IHYIOTh amapathd MiK co0or. TpyOompoBOaM MOKa3yIOTBCS Yy BHUIIIAII



MaricTpajbHUX KOMYyHiKamid (BepXHS YacTMHI KpecleHHA) 1 MiCIeBUX
TpyOOIPOBOIB 3’€HAHUX i3 TEXHOJIOTIYHUM OONaJHAHHSIM. PO3BOIKY MicIIEBHX
TpyOOIPOBO/IIB MPOBOASATH JIO arapariB BiJl MaricTpaabHUX.

[MpunyckaeTbes po3MillyBaTH MiABITHI TPyOONPOBOAM — Y BEPXHIH 4acTHHI
cxemu, a BinBimHI — y HmkHIA. Ha AC moka3yerscs TpyOompoBigHa apmarypa
(BeHTWMITI, KOHACHCATOBIIBI THUKH, 3BOPOTHI KJIallaHH TOIIO).

YMOBHE O3HAa4YEHHS TPYOOTPOBOIB CKIIAAETHCSA 13 TpadiTHOTO O3HAYEHHS
i MO3HAYEHHS CepeIOBHINa, 10 TpaHCopTyeThes (Pucynok 3.1).

[o3nauenns cepenosuma Moxe Oytu nitepauM (T1, K2), abo mudpposum (1.1,
4.3, tomo). SKkmo BinCyTHE TabMUYHE IM(POBE IMO3HAUYEHHS TPYOOIPOBOIIB
BHUKOPHCTOBYIOTh HyMeparito noyrHatouu 3 T28, Hanpukiaa: pinki Bigxoau (CTiyHa
Bona) — T28. IIpukiag yMOBHOTO TO3HaYeHHs TPyOONPOBOAIB Y BUTIISIII TalbiuIi,

sIKe PO3MILIYETHCS HAa KO)KHOMY apKyIlli anapaTypHOi CXeMH, HaBeJICHO Ha PUCYHKY
1.
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Puc. 3.1. Tlpukian opopmiieHHs1 TaOIMII YMOBHHX MO3HAYEHb TPYOOIIPOBO/IIB

Macicmpanvui  mpybonpoeoou  (micyesi  mpyoonpogoou) 300pazicyomo
CYYINbHUMU OCHOBHUMU TIHIAMU (Moswjuna 1 MM), a KOHMYpU anapamypu moHKow0
niniero (0,5 mm).

Ha novatky Tpy0onpoBO/y CTaBIsTh CTPLIKY, 110 BU3HAYAE HAIMPSIM ITOTOKY, &
MIO3HAYEHHS IPOCTABIISIIOTH B PO3PHBAX JiHiH, MapajeabHo 10 JIiHil TpyOonpoBomy.
Po3puBiB Mae OyTH 1OCTaTHBO IS JITKOTO BiJICTE)KEHHS MOTOKY, BOHM HOBHHHI
OyTu posmimeni yepe3 koxHi 50 — 80 mm. Crpinka sBisie c000I0 pPIBHOCTOPOHHIN



TPUKYTHHK 31 CTOPOHOIO 2,5 — 5 MM, CTpiIKY 3ahapOOBYIOTH, SKIIO CEPEIOBUILE B
TpyOOIPOBOII — PiIMHA 1 3AIMIIAIOTH NPO30POIO, SKIIO CEPEIOBHUILE - T'a3.

JIinii 3B’s13Ky MiX MaricTpaJlbHHUMH TPyOONPOBOJAMHM Ta amaparaMi Ta Mix
armapataMyd 300paKyIOThb BEPTHKaJbHO Ta TOPU30HTAIBHO, BUKOPUCTOBYIOYH
SIKHaMEHIIIe TIEPETHHIB Ta MOBOPOTIB. He mormyckaeTsCs mepeTHHATH 300paKeHHS
amapariB JIHISIMH 3B’ S3KY.

I[Ipu mepexpemieHHi  TPYOOIPOBOIIB  BHKOPHCTOBYETHCA  BiAIOBiIHE
Mo3Ha4YeHHS i€l cutyamii. JlomycKkaeTbest po3puB JiHiT TPYyOOIIPOBOIB, SIKIIO IIe HE
YTPYIHIOE YUTAHHS CXEMH, B TAKOMY BHIIQJIKy, HA KiHII JIiHIl CTaBIATH CTPUIKY 1
BKa3yIOTh Micue minkimoueHHs ([Jo mos. 777?).

HamnpsiMm pyXy pedoBuH, 110 MOJAIOTHCS [0 arnapaTiB HE MO TPyOOIpOBOIaXx,
300paXy€eThCsI 32 JIOMIOMOTOI0 TOHKUX CTPUIOK 32 THIOM PO3MIpHOI, 3a3HaYal04YH
3BEepXy HaMEHYBaHHS PEYOBHHHU.

5.3, Bumocu 0o cknadanns cneyugixayii 00IAOHAHHS, KOHMPOJLbHO-
BUMIPIOBATILHI NPUIAOU MA CUCEMU ABIMOMAMU3AYTT

AmapaTypHa cXeMa CYHpPOBOIKY€ThCs crielmdikamieto oOnagHaHHSI 3 TaOlL.
5.2, KoHTponbHO-BuMiproBampHHUMH mnpmimagamu  (KBII) Tta  cmctremamu
aBromaTm3anii (CA) 3 iX TEXHIYHUMH XapaKTePUCTHKAMHU.

Tabmuus 3.4 — Cneumdikamis oOmagHanHsi, KBII i A posMimyerbes y
TEKCTOBIH YaCTHHI MPOEKTY (PO3IiN amapaTypHa cxema) abo Ha OKpEeMOMY apKyIii
SIK KPECJICHHS.

TpyOonpoBigna apmarypa (BEHTWII, KOHIEHCATOBIABIJHUKH, 3BOPOTHI
KJIaTlaH! TOIIO) SK CcTaHAapTu3oBaHe ocHamieHHsS AC He HyMEpYIOThCS 1 Y CKiIaj
Ta0JIUI HE BKIIOYAIOTHCS.

Tabmuns 3.4. Crnernudikaris oonagHanns, KBITi A

Iapekc 1 .
. Kinpxicth .
HOMEp 3a HaiimenyBanHs J— TexHiYHA XapaKTEPUCTUKA
CXEMOIO
1 2 3 4

Hacocu, xommpecopu, BEHTWIATOPH, IO  BiJPI3HSIOTBCS  CBOIM
(GYHKIIOHAJIBHUM TpPU3HAYCHHSIM (TPAHCHIOPTYBaHHS KYJIBTYPajbHOI PpiAMHH,
TPaHCIIOPTYBAHHS TIO)KUBHOTO CEPEJOBUIA TOILIO), KOHCTPYKIIIEIO MT03HAYAIOTHCS
KOKEH OKPEMOIO TIO3UIIIETO 1 TPEICTABISAIOTHCS y TAOHIII iHAMBITyaTbHO.

VY rpadi 1 HaBOIATH iHIEKC 1 HOMEp 0ONaIHAHHS BiIIOBIIHO IO amapaTypHOI
cxemH, Jie HasiBHe 1ie oOnaaHanns ta KBIT (P-23, KI1- 23.4).

VY rpadi 2 — HaiiMeHyBaHHs 00J1a/IHAHHS, BIAMOBIAHO Iil0YOMY HOPMAaTHBHO-
texHivHOMY nokyMeHTty (JJCTY, TCTVY, TV Tommo) abo karanory BupodHuKa. Ko
y BUPOOHHUITBI y BIATIOBIZTHOCTI JI0 PO3paxyHKIB HasBHI JA€KiIbKa BUIB OJTHAKOBOTO
obnagHanHa 1 Ha AC BOHO TMOKa3aHO SK OXWH amapat, To y rpadi 2, 3, 4 BoHH
ONHUCYIOTHCS JIUIIIE OJIMH Pa3 13 3a3HAYSHHSIM KiTbKOCTi OJMHULG y Tpadi 3.

B rpadi 4 HaBoaATS:!



- IS CTAaHJIAPTHOT'O OOJIaAHAHHS 1 priIaaiB - no3sHadenns HT/, Tum, mapky i
wHp; o

- JUI1 HECTaHJApTHOTO — HOMEP KpecJeHHs, HaiMeHyBaHHs OpraHizaii, 1o
po3poOwiia i BUTOTOBIIA 00JIaTHAHHS, MaTepial;

- ansg  iMOOpTHOTO - MapKy, mudp, HaiMeHyBaHHA ¢ipMu 1 KpaiHu
HOCTayanbHUKA.

[TotiM HaBOAATH KOPOTKY TEXHIYHY XapaKTEPHCTUKy OOJaTHAHHS i IpUIaLy
(MicTKicTh, poOOYHit THCK, TeMIIEpaTypy Ta iH.) (muB. JomaTok E).

3.6. Buk/jageHHs1 TEXHOJIOTIYHOT0 MpoLecy Ta KOHTPOJIb BUPOOHULITBA

[Iporec OMUCYIOTh CTUCIO, YITKO TMOCIIJOBHO 3a CTaisIMH BHPOOHHIITBA
3Ti/IHO 3 TEXHOJIOTIYHOIO Ta anapaTypHOI0 CXeMaMH BUPOOHHUIITBA.

HasBu crazniii ta onepauii 3 TC e 3aronoBkamu posainy “BukmanenHs
TEXHOJIOTIYHOTO IpoIecy”.

ITpn ommci TEXHOJOTIYHOTO MPOIECYy HABOIATHCS YMOBH HOTO NPOBEICHHS,
TEIUIOBI epeKTH, TeMIepaTypy, TUCK, 00’ €MHI IIBHIKOCTI, PEIETITYPH TOIIIO.

OOmnagHaHHA MO3HAYAETHCS MO TeKCTy K Ha AC IOUITHKH MpOeKTyBaHHS (Y
BiJOMOCTI crienrdikarii o0a HaHHS).

ITo3HauaroTbCst KOHTPOJI, KOHTPOJIbHI TOYKM 3 TOSICHEHHSAM IO 1 IS 4OTO
KOHTPOJIIOETHCS

VY BHKJIaJEHHI TEXHOJIOTIYHOTO IMPOIECY HABOIUTHCS OMUC TEXHOJIOTIYHOTO
oOnasHaHHs, B SKOMY IIPOXOJHUTh TEXHOJIOTIUHUHA mponec. Onuc BKIIOYAE
iHpOpMaIlifo PO KOHCTPYKIiiHI eJeMeHTH anapary, xapakrtep npouecy (¢izuuHi,
XiMi4Hi 6i0XiMiuHi TpaHchopMaii, 10 BiIOYBarOTHC 111 ]| 4ac poOOTH 00T HaHHS),
BKa3y€eThCs HOr0 MICTKICTh, KOHCTPYKIIIFO IEPEMIIIYIOUOT0 IPUCTPOIO, TOTYKHICTH
MPUBO/IY MEPEMILIYIOUOTO TPUCTPOIO, MIBUAKICTH 00EPTAHHS BaJly NEPEMILIYI04Or0
MIPUCTPOIO, IOBEPXHIO TEIIOOOMiHY, CIOCiO TOAayi TEIUIOHOCIS, KOeQiIieHT
3allOBHEHHS arapary Ta iHIIe.

Crapil TEXHOJIOTIYHOTO TNPOIECY MAlOTh HACKPI3HY HyMepallilo, He3aJIe)KHO
Bix iHmekcy «IP», «TII», «IIMBy». TexHomOTi4HI pOOOTH 32 CTANISIMH OIUCYIOTH
TTOCTITOBHO TI0 KOXKHiH omeparii.

TexHoorYHMI TIPOLEC ONMKUCYIOTh B TaKii MOCIIiTOBHOCTI:

— caHiTapHa MiAr0TOBKAa BUPOOHHMIITBA (KOJIU 11e Ma€ OOIPYHTOBaHY MOTPEOY);

— MiJATOTOBKA CUPOBUHH;

— OIJISIZL T TiArOTOBKA 00JIaIHAHHS MTePe/l BUKOPUCTAHHSIM;

—3aBaHTA)KCHHS CUPOBHHU Ta HAIIBIPOAYKTIB;

— BEJICHHS TEXHOJIOTIYHHUX POOIT Ta IX KOHTPOJIb;

—pO3BaHTaXEHHS Ta IEpelaBaHHsA Ha MoJaybile OOpOOJIEHHS NPOIYKTIB
(HamBIIPOAYKTIB, BIIXOMIB);

— IIaKyBaHHS, MapKyBaHHS TOTOBOTO ITPOJYKTY.

HesanexxHo Bij THIy BUPOOHHIITBA NOTPIOHO BUIUIATH CTAIII0 JOTIOMIKHHX
po0bir. Jlo TONOMDKHUX CTaJiii BAPOOHUIITBA BITHOCSTH Ti pOOOTH, Ki HE 3B’sI3aHi 3
6e3mocepenHiM oTpuMaHHsIM BAP.

BuxnageHHs TEXHOJIOTIYHOTO MpoIiecy MounHaroTh 3i cranii J[P.1 «CanitapHa



MiATOTOBKa BUPOOHMITBa». BOHa CyTTE€BO BIUIMBAaE Ha SIKICTh BHPOOHUIITBA,
aceNTHYHI YMOBU BUPOOHUIITBA, O€3IEKy Ipalli Ta OXOPOHY 3/J0pPOB’S.

Cragis /IP.] moBMHHA BKJIOYaTH TIArOTOBKY IIE€PCOHANY, MiJTOTOBKY
Je31H(QIKyIOYMX PO3YHMHIB, MIATOTOBKY BHUPOOHMYHMX IPUMIIIEHb Ta MiIrOTOBKY
ne3iHIKyI0YnX PO3YHHIB AT IPUMIIIEHb, MIATOTOBKY 00 HAHHS TOIIO.

[Ipu BUKITageHHI MOPSAAKY Ta YMOB BEICHHS TEXHOJOTIYHHX POOIT MaeThecs
ONMC 3 HABENCHHAM YCIX TEXHOJOTIYHMX IIOKa3HUKIiB. 3aBepIIeHHS Omeparii
(ikCcyeThCS  BIATIOBIAHAMH TEXHOJOTIYHIMH IIOKa3HUKAMH - OTPUMaHHMU
TEXHOJIOTIYHAMH pe3yIbTaTaMH, 4acoM Omeparlii, TOIIo.

Ommc 3aco6iB kouTpomio (KIITiA) HaBogWTBCA pa3oM 3 OMHCOM poOOIT,
ONTHMAIBHIMHU Ta TPAaHUYHO MOXJIMBMMH NapameTpamu. HaBoasrte yac, Micie Ta
MOPSIIOK  BiOopy mpod, Micus Bigbopy mpod Ta kareropii koHtpomo (K-
TexHoJoriyHui, KX-XiMiuHMiA) Ha anapaTypHii Ta TEXHOJIOT1UHIH cXeMax.

Ha cranii makyBaHHS HaBOJSITh TEXHOJIOTIIO MAKYBaHHS Ta MapKyBaHHSI.

J1yis ipo1ieciB yTHITI3aIi1 CTIYHIX BOJI HAJAETHCS OMKC KaHAI3aliHHOT MepPExKi.

Hanpuknan, BupoOHHUHN 0iOCHHTE3 Ma€ TaKWH aNrOpUTM BUKIAJCHHA. Y
omuci 6i0CHHTE3y HAaBOJATHCS BU3HAUCHHS /10 SIKOTO THITy O10CHHTE3y BiTHOCHTHCS
3aIPOITIOHOBAHUM:

- acpoOHWMIA, aHaepOOHUIL, TOIIO;

- TeMIlepaTypHHUN pexuM (Me30(LTbHAHN, TepMOQLIEHUH, TO III0);

- TepioaUYHUH, HamiBIIepiognIHU abo Oe3mepepBHUIT (XeMocTaTHA abo iHma
cucTeMa KepyBaHHS POLIECOM).

Buknanenus crazii BupoOHHYIOro GI0CHHTE3y MOYMHAIOTH i3 OIMKCY oneparii
3aBaHTQ)XEHHsS  CTEPWIBHOIO  MNOXMBHOTO  cepenoBuiia  (cybcrpary) y
nmpocTepmwiizoBanuii  pepmeHTep Ta mnpoBeAcHHsA aHamizy I[IC 1Mo OCHOBHHM
OioxiMIYHMM MOKa3HHKaM. HacTynHoo omepariielo € 3aciB (epMeHTEpa MOCIBHIUM
MarepiajioM 3 OJJHOTO YH BiJl TPYIH IIOCIBHUX anapaTiB.

Y ommci BUpoOHUIOTO O10CHHTE3Y HABOIATHCS YMOBH KyJIBTUBYBAaHHS: 00’ €M
3aBaHTAKEHHSI MMOKUBHOTO CEPEAOBUINA, TPUBAJIICTH Mporecy, (Pi3uko — XiMivHI
TNIOKa3HUKK KyJIbTypanbHoi pinuan (pH, T° KoHUEHTpalliss OCHOBHHX TOKHBHHX
PEYOBHH, KOHIEHTpallis HiaboBoi BAP), iHTeHCHBHIiCTH aepamii (IHTEHCHBHICTBH
Macorepeadi pO3YMHEHOT0 KHCHIO), IIBUAKICTE 00epTaHHS BaTy IEPEMIlTyI0Y0ro
MPUCTPOIO KUIBKICTB TOBITPSI , SIKE OCTYIIAE HA aeparliio.

HaBoasTbes ani npo 4acToTy (MepioJuyHiCTh) BinOOpy Mpo0 JJisi BU3HAYECHH:I
OCHOBHMX T[OKa3HHUKIB BHu3HaueHux Ha TC Ta y posaini npoekty “KoHTpoin
BHPOOHHUIITBA”.

BukianenHs mpouecy — CyHpPOBOJDKYETbCS — OMHMCOM  KOHCTPYKTHBHHX
XapaKTepUCTUK (epMeHTepa: crocoOy BBEACHHS CEHEprii Ha MepeMillyBaHHS;
KOHCTPYKILIi IepeMilllylo40ro IPUCTPOI0, KOHCTPYKLIi aepatopa, CHCTEM
TEPMOPETYIIALIT, KOHCTPYKILIT TPOOOBiIOIPHUKIB, KOHCTPYKIIIi TApOBOTO 3aTBOPY Ta
iHIIE.

VY onwmci BUpoOHMUOTO OIOCHHTE3y HABOAATHCS PO3TOPHYTHH OMKC 3MiH, IO
BinOyBaroThes 3 BA:

- MOp(OJIOTiYHI 3MiHH;

- ¢iziomoro-6i0xiMiuHi 3MiHH.



Omunc cramii  3aKkiHYYye€TbCS XapaKTEPUCTHKOI OCHOBHHMX IIOKa3HHKIB
KyJIBTypaJIbHOI pianHu. Busnawatoth: 00’eM, pH, BMICT OCHOBHOi pE4OBHHH,
KIiHIEBI KOHLEHTpALil peIyKyIOUuX PEYOBHH, CyXi PEYOBHUHU Ta iHII IMOKa3HUKH,
110 MAlOTh BIUTMB Ha BEACHHS TEXHOJIOTIYHOTO MPOLIECY.

4. IlpaBuiia oopMIIeHHSI

OdopmileHHS TEKCTOBHUX IOKYMEHTIB KypcoBOi poOOTH Mae€ BiImoBigaTh
Bumoram JICTY 3008:2015 «3Bit y cdepi Hayku i TexHiKH. CTPYyKTypa Ta mpaBmiia
0(pOPMITIOBaHHS» 3 ypaxXyBaHHAM MOXIIMBUX BIIXWICHb BiJ HUX, MOB’S3aHUX 31
cnenudikoo MPOEKTyBaHHS B yMOBAaX HaBYAJIBLHOTO MIPOLIECY.

BukoHaHHS TOSCHIOBAJbHOI 3alUCKM — BaXKJIMBUA eranm oQopMIICHHS
TEXHOJIOTIYHOT IOKYMEHTallii, y Ipoleci sIKOro 37/00yBayi BUILOi OCBITH HaOyBalOTh
HaBUYOK YITKOTO, JIAKOHIYHOTO Ta apryMEHTOBAaHOTO BHKJAJAHHS B HaJIeXKHIN
MOCTITOBHOCTI PO3PaxyHKIB CICKTPUYHHMX CTAHLIA 1 IIACTaHIINA, OKpEMHX
€JIEKTPOYCTAaHOBOK TOIIIO.

[MosicHIOBaNbHA 3amKCKa MOBMHHA MICTHUTH THUTYJBHY CTOPIHKY, 3MiCT i3
3a3HAUCHHSAM pO3TAIIyBaHHS PO3JUIIB B TEKCTIi, 3aBJAHHSA JI0 KypcoBOi poOoTH,
BCTYII, OCHOBHHMH TEKCT i CIIMCOK BUKOPUCTAHOI JIITEPaTypPH.

TurynbHa CTOpiHKA BHMKOHYEThCS CTaHAAPTHUM LIPU(TOM 3a 3pas3Kom,
HaBeJeHNM (nonaTok b). BoHa € mepIroro cTOpiHKOIO MOSICHIOBAIBHOT 3aITUCKH.

3aBmaHHA OO KypcoBOi poOOTH BMIMIye BHXIiNHI NaHi, 3aBOaHHSA Ta OOCST
BHKOHYBaHOI po6oTH. H10ro po3TammoByIoTh mepe 3MicToM.

Y 3MmicTi NOJalOTh Ha3BM  BCIX O3B, MiAPO3IUIB Ta IYHKTIB
MOSICHIOBAJIBHOI 3alMCKH, BKa3ylO4W HOMEpH CTOpIHOK (cTopiHKa 1 — THUTynbHa
CTOpIHKa, HE MPOCTABIISIETHCS), HA SKMX BOHU PO3MIlIICHI.

BHCHOBKM MalOTh CKJIaJaTHCS 3 OL[HKH pe3yJIbTaTiB BHUKOHAHHS KypCOBOI
po0OTH 3 MOTJISIAY 1X BiANOBITHOCTI BUMOTraM 3aBJaHHs1. BOHU HEe MOBHUHHI HOCHTU
KOHOTaLIHUI XapakTep («PO3paxoBaHO», «BUOPAHO» 1 T.I1.) iH(OPMALLiST KOKHOTO
ITyHKTY BICHOBKIB IIOBUHHA OYTH aHAJII THYHO-OIIHOYHOO.

Crmcok BUKOPHCTAHOI JIITepaTypy Ma€e MiCTHTH BCi BUKOPUCTaHI [kepena. Bei
JIaHi, TPUIHATI 3 TiIPYIHHKIB, HABYAIGHUX MTOCIOHWKIB, JOBITHHUKIB TOIIO ITOBHHHI
OyTH MiATBEPHKCHUMH ITOCHIAHHSIMH Ha BiAIIOBIIHE JTKEPeEIo.

4.1 TumynvHa cmopiHKa NOACHIOBANbHOL 3ANUCKU

CTpyKTypa-THUTYJIbHOT CTOPIHKH:

- IOBHA Ha3Ba MiHICTEPCTBA;

- TIOBHA Ha3Ba BHUIOTO HABYAJILHOTO 3aKJIay;

- Ha3Ba QaxyJIbTETY;

- Ha3Ba kadepH, 1e BUKOHYEThCS KypcoBa po0oTa;

- Ha3Ba JIOKYMEHTa;

- Tema KypcoBoi poOoTH (BIAMIOBIIHO IO 3aBJaHH:A);

- Kypc, TpyTa, Ipi3BHILe Ta iM’s 3100yBada BUIIOT OCBITH;

- Tpi3BHIIE Ta iM’s KepiBHUKA KypcoBoi podoTH;

- JlaTa miINMCaHHS JIOKYMEHTa;

- MiCTO Ta piK BUKOHaHHS KypcoBOi poOoTH.



[pukian oopMIIEHHS TUTYJIEHOT CTOPIHKH MOSICHIOBAJILHOT 3aIIMCKH TT0JIaHO
B n01aTKy b.

4.2 OpopmnenHs nosICHIOBANbHOT 3aNUCKU

[NosicHroBaNbHY 3amMCKy OGOPMIISIIOTH BIANOBITHO 1O BHUMOT JIEPXKaBHUX
craagaptiB (€CK/) mo TekcTOBHX JOKYMEHTIB 3 OJHOI CTOPOHH CTaHIApTHOTO
apkyma marepy ¢opmary A4 (210x297) y BiamosimuocTi i3 Bumoramu JACTY
3008:2015. V BigmoBigaux rpadax (HOpMH OCHOBHHX HAamHCiB (PHCYHKH 2, 3)
TTOCTIiTOBHO BKA3yIOTh:

(1) - HasBy 06’€eKTy;

(2) - mosHaUEHHS TOKYMEHTA,;

(3) - mosHauyeHHs Marepiany jetami (rpady 3amOBHIOIOTH TiNbKH Ha
KpEeCJIeHHUKax JeTaneil);

(4) - niTepy, NIpUCBOEHY TOKYMEHTY (B HABYAJBbHHUX MPOEKTaX Jitepa «H»);

(7) - mopsimkoBHi HOMEp apKyIIa;

(8) - 3aranbHe uncno apKymiiB (BKa3y€eThCs Ha MEPIIOMY apKylii);

(9) - xopoTka Ha3Ba opradizaiii, ska BUIyCTHJIa JOKyMeHT (abpeBiarypa
[OAY), ingekc akaaeMigHOl TPYITH.
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PucyHok 2 — OCHOBHUII HalKC NEPIIOTO apKyIa
TEKCTOBOTO JIOKyMEHTY

Tekcr 3anucku Moxe OyTH APYKOBaHMH a00 HamMCaHUM BiJl PYKH CHHIM,
(GioNeTOBUM YW UYOPHMM YOPHHJIAMH. 3aKpEeClIeHHS YW BUIIPABICHHS He
JIOITyCKarOThCSL.

Bincranp Big paMKH 710 TEKCTY HA IOYATKy psi/ika Mae OyTH HE MEHIIE 5 MM, a
y KiHIi — He MeHnIe 3MM. Bincrans 1o paMku 3BepXy Ta 3HU3Y Mae Oyta 10-15 mm.

Teker 3armcKy BUKJIAAETHCS Bifl TPEThO1 0cOOM MHOXKHMHH a00 B 6€30c000Bii
¢opmi. TepmiHoioOriss Ta BH3HAYCHHS, BUKOPUCTaHI B 3aluCli, MalOTh OyTH
OJIHO3HAYHHMMHU Ta BiJIIIOBIaTH BCTAHOBJICHUM CTaHJapTaM, a 3a iX BiICyTHOCTI —
3araJbHONPUAHATUM JJIsl HAYKOBO-TE€XHIUHOI JIiTEpaTypH.
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Pucynok 3 — OCHOBHMIA HAIMC HACTYITHUX apKyIIIiB
TEKCTOBOT'O JOKYMEHTY

CKOpOYEHHS CIIIB Y TEKCTi, Ha PUCYHKAaX Ta B TaOJNHMLAX 32 BHHITKOM
3araJbHONPUIHATUX B HAYKOBO-TEXHIUHIH JITEpaTypi 1ie JOITyCKAETHCS.

Hymepauist Tabnuip Ta pUCYHKIB B 3aIKCI Ma€ OyTH HACKPi3HOIO, HyMeparlis
CTOPIHOK MOSICHIOBAHOI 3aIMCKM TaKOXX HACKpi3HA 3 ypaxyBaHHAM LmMIocTpamiid i
Tabauup. Ha TUTYNBHIN CTOpIHII HOMEp HE CTaBJIATH, alie B 3arajibHy HyMepariio
BiH BXOJUTb.

4.3 Opopmaenns po3paxyHkie

BukoHyroun po3paxyHKH, CIIiJ MOSCHIOBATH, Ha OCHOBI SKOTO KpHUTEPiko
Mpane3JaTHOCTI IPUIHATO pillicHHS, BUOpaHi BiAMOBIAHI BennanHU. [TosicHeHHS 10
PO3paxyHKIiB MatOTh OyTH JaKOHIYHHMH, ajle BHYCPITHUMH.

YMoBHI JiTepHI Ta TpadidHi MO3HAYCHHS BCIX BEMUYMH Yy BHKOHAaHHI
BIIMIOBITHUX PO3PaXyHKOBHX CXEM IOBHHHI BIJNOBIiJaTH BCTAHOBJICHHUM
cTaHaapram, a y Gopmynax — BCTAaHOBJICHUM CTaHIApTOM ab0 peKOMEH/ALlisM, 1110
MICTHTBLCS Y TEXHIUHIH JiTepaTypi.

Bci pospaxyHku oQOpMISIOTBCS 33 BH3HAUYEHHM IUIAHOM. 3arojioBOK
BIZIMOBIHOTO po3Aiiay (Migpo3xiiy) MOBHHEH MICTHTH B co0l KOpPOTKy, aie
JIOCTATHIO 1H(POPMAIIi0 PO 00’ €KT 1 XapaKTep pO3PaxyHKY.

Bci motpibHi s po3paxyHKiB (GOpMyITH MalOTh OyTH MPEICTABIICH] CIIOYATKY
B 3arajlbHOMY BHTJIAI B IHTEpIIpeTalii BiIMOBiTHOTO JIITEPaTypHOTO JKepena 3
NPUAHATHMH B OCTaHHBOMY PO3MIPHOCTSIMH BEIWYHUH (JiTEpHE ITO3HAYCHHS) 3
NOCHJIAHHAM Ha JoKepeno. Y pas3i BHKOPHCTAHHS KJIACHYHUX, JI0Ope BiIoMHuX
GopMy)T TOCHIAHHS Ha JUKEpeslo HeoOoB’s3koBe. POpMyNH pO3MILIYIOTH IO
CepeiHI PsIIKa.

Po3mumdpyBanHs (eKcrurikais) JITEPHUX T03HAYECHb (CUMBOJIIB), 110 BXOASATh
10 Gopmyu, Mae OyTH HaBeICHO OE3MOCEPEHbO MICHsS (POPMYIIH i3 3a3HAYCHHSIM
PO3MipHOCTEH BEMUYMH. 3HAYSHHS! KOXKHOTO MapaMeTpa NaroTh 3 HOBOTO psjKa Y
MOCIIZIOBHOCTI, HaBeleHid y dopmyii. [lepmuii psgok excIunkaiii MoYHMHAETHCS
CIIOBOM «7€» 0e3 IBOKpANKH MiCId HBOTo. B KOXKHOMY PAOKYy po3mu(pyBaHHS
PO3MIpHICTh BKa3ye€TbCSl MICJIS KOMH, IO HAE 3a TEKCTOBHM IOSCHEHHSM, a
3aKiHUy€ThCSI KOXKHUH pAIOK (OKPiM OCTaHHBOT0) KPArKoro 3 KoMoto. CHMBOJIH, 1110
TIOBTOPHO HAaBOAATHCS y (OpMyJiax, He PO3MIN(PPOBYIOTHCS.

®opMynH HyMepyIOTh HOCIIIOBHO apaOCEKUMU I(paMu, HOMEpP CTaBUTHCS
IIpaBOpPYY B (OpMyJIH Ha PiBHI 11 psiIKa B KPYIJIMX JTy)KKax.

Jonyckaerbess HyMmeparist GopMyJ1 B MeXax po3Jily i3 3a3Ha4eHHSIM HOMepa
po3mainy Ta yepe3 Kparky HoMmepy popmymu, Hanpukian, (1.2).



Y ¢opMynn mifcTaBiasSIOTH YMCIIOBI 3HAYEHHS IapaMeTpiB y BiANOBITHHX
OJIMHUIISIX BEJIMYMH, aje 0e3 iX 3a3HauCHHSI, MICJIs YOT0 — OCTATOUHHUI pe3ysbTaT i3
3a3HAUCHHSAM  OJMWHHUII BUMIpPIOBaHHSA oOTpuMaHoi BenuuuHH. [IpomixHi
00YnCIIeHHs, CKOPOYEHHs U(p TOLIO NPH IOMY HE AOMycKaroThcs. KinbkicTh
MiACTaBICHUX y (opMydy mudp Mae CyBOpO BiAMOBITATH KiIBKOCTI CHMBOIIB Y
(opmyIi 3aranbHOTO BUAY.

VY pa3i BHKOHaHHS OJHOTHITHAX 3a METOJHKOI0 PO3PaxyHKIB y 3ammCIli
HaBOIATh PO3PAXyHOK 3 (GOpMyslaMH Ta IOKJIAJHAMH MOSCHEHHSIMH TIIBKH B
HEpLIOMY BHIIAAKY, I PEIITH iICHTHYHUX PO3PAaXyHKIB IOSCHEHHS OITyCKAIOThCS
1 Tomar0THCS TUTHKY BUXIOHI TaHI, pO3paxyHKOBI CXeMH, BUOip Koe(illi€HTiB TOIIO.
SIKIo TakMX po3paxyHKiB KijbKa — OCTATOYHI PO3PaxyHKH 3BOJATH 10 TaOMIuII.

BucHOBKM poOJIATH 3a KOXHUM PO3PaXyHKOM, B OKPEMHX BHIIAJKaxX —
3arajibHUi BHUCHOBOK (B pa3i HAsSBHOCTI KUIBKOX OJHOTHITHUX PO3PaxyHKIB abo
PO3paxyHKIB 3a KiJIbKOMa BapiaHTaMH TOILO).

4.4 Opopmnenns inocmpayiv ma mabauys

LirocTparii B 3anwcii (ecki3n, cXeMmu, rpadiku, SHIOpH) MOXKHA BUKOHYBATH SIK
3a gonomororo I1K, Tak i Bix pyku B TOBiUTEHOMY MaciuTadi, 3a0e3medyodn JiTke
YSBJICHHS TIPO BY30J (IeTanb) Tomo. Bei po3MimeHi B 3amucii imrocTparii, Ko ix
OiTbIIe OHIET, MiUIATAIOTh HACKPI3HINA HyMepallil, Hanpukiaf, «PucyHok 2 — Ecki3
eNEKTPOYCTaHOBKM». JIOMyCKaeTbCS HyMepaliss pHCYHKIB B MeXax po3aily i3
3a3HaYCHHAM HOMEpa pO3JUIy Ta 4epe3 Kpamky HOMepa PHCYHKa, HaNpHKIAZ,
«PucyHnok 1.2 — ...».

Bci imoctpanii B 3amucui NOBMHHI MaTHl MiJi PUCYHKOBI IAIUCH a B pasi
notpedu — po3wudpyBaHHs MO3MLIH, Towmo. LimocTpauii cmif po3MinlyBaTd IO
MOJKJIMBOCTI O€3MOCEPEIHBO 32 TEKCTOM, 13 MOCHJIAHHAM Ha HUX.

VY Burnsaai Tabmune, SK npaBuio, oGopmMisioTh nMpoBH Marepian. SIKIo
TaOIUIb B 3aMHCIi OUTBIINE OJHIE], BOHU MiISTralOTh HACKPI3HINA HyMmeparii. Hax
TaOIUIICIO 13 a03aITHOTO BiCTYIy PO3MIIIYIOTh HAINC i3 3ar0JIOBKOM TaOJIHIIi, IO
nosicitoe i cytb, Hanpuknan, «Tabmuusl — Pesynapraté  po3paxyHKy».
HomyckaeTbesi HyMepamisi TaONUIb B MeXax pO3IiNy i3 3a3HAYCHHSIM HOMepa
pO3aiy Ta Yepe3 Kparky HoMmepa Tadmwii, Hanpukiad, « Tadmums 1.1 ...».

Po3MmimyroTs Tabnwmi Oe3mocepeHBO 3a TEKCTOM 3 TOCHIAHHSIM Ha HUX.
IocuanHs MOAA0Th MOBHICTIO, HAIPUKIIA: «y TabauIl 3» abo y pa3i MOBTOPHOTO
HaragyBaHHS «IHB. TAOJIHUITIO 3».

4.5 Opopmnenns cRUCKy UKOPUCMAHUX 0Xcepeil

Jxepena siTepaTtypH y MOJAIOTHCS Y CHUCKY BUKOPHUCTAHMX JIZKePeJI 3TiIHO
3 JICTY 8302:2015 «Iudopmarist Ta nokymentauis. bidmiorpadiune nocuianHs.
3aranbHi TONMOKEHHS Ta mpaBwia ckiaaganas» abo JCTY TOCT 7.1:2006
«bibmiorpadiunuii 3anuc, 6i0miorpadiunuii omuc. 3aranbHi BUMOTH Ta INpaBHIIa
CKIJIQJIaHH».

4.6 3acanvhi sumozu wooo opopmuents Kypcogoi pobomu

30pourypoBaHy pO3paxyHKOBO-TIOSICHIOBAJIbHY — 3aIllMCKy 13 J0JaTKaMu
(cenmikanisMu) Ta apKylli KPeCcIeHHUKIB CKIIaIatoTh A1 30epiraHHs y Harii mo
TIOBUHHA MaTH TUTYJIbHY CTOPIHKY KypCOBOi pOOOTH.



TuTybpHY CTOPIHKY IANKH KypCcOBOi poOOTH BUKOHYIOTh BiANoBinHO Jlonarky
A. Jlana ¢opma npusHaueHa Juis opOpMIIEHHS KypcoBoi poOoTH i (ikcyBaHHs
pe3yJIbTartiB HOTro 3aXHCTY.

5. IMopsaxok 3axucTy KypcoBoi podoTn

Buxonana i 3apeecTpoBaHa Ha Kadempi KypcoBa poOoTa (BiIMOBITHO IO
PO3KIIay 3aXUCTY) TIOAAETHCA KOMICIi, IO MPH3HAYA€THCS Kaeaporo i CKIIaIaeTbes
3 BUKJIa/aqiB Kadeapu, B TOMY YHCIHTI i KepiBHUKA KypcoBoi poootu. [TizctaBoro no
3aXHUCTy KypcoBOi poOoTH € po3pobiieHa KPECIeHHUK amapaTypHOi CXeMH JUISTHKA
NIPOEKTYBaHHA Ta O(QOpMIIEHa PO3PaxXyHKOBO-TOSICHIOBAIbHA 3aIlMCKa, a TaKOX
3allOBHEHU T KEPIBHUKOM JIUCT OLIIHIOBAHHS (JJOAATOK).

[Mpouenypa 3axucTy CKJIAJAETHCS 3 JIONOBIAI aBTOpa KypcoBoi pobotu (1o
JIECSITH XBIWIMH), 3alUTaHb 3 00Ky KoMicii 1o cyTi poOoTH 1 BianoBizieil 3100yBadiB
BHUIIOI OCBITH Ha HHX.

VY nomogizai moTpiOHO BUKIACTH:

- 3aTaJIbHy XapaKTEPUCTHKY FOTOBOTO NPOAYKTY;

- 3araJIbHy XapaKTEePUCTHUKY ITJISTHKH NPOSKTYBaHHS;

- BIIOMOCTI IIpO OCHOBHI pPO3paxyHKH;

- JaHi mpo po3polIIeHy anapaTypHy CXeMy IUITHKH HPOSKTYBaHHS.

6. Kpurepii Ta mkana ouiHioBaHHsI KypcoBoi podoTH

OuiHIOBaHHSI BUKOHAHHS KypcoBoi poOoTH 3aiHcHIOEThCs 3a 100-0anbHOIO
CHUCTEMOI0 13 MOJAJIBIINM TEPEBEICHHAM [0 HAI[lOHAJIBLHOI CHCTEMH OIIHOK Ta
mkamun ECTS. 3aranpHa KijdbKicTh YMOBHHUX OajiB CKIAJa€ThCsd 13 CyMH OaliB,
BIJIMIOBITHO JIO JIKCTa OI[IHIOBAHHS, Ta OajiB, 110 HAPAXOBYIOTHCS KOMICI€0 mpu
3aXHCTi KypcoBoi pobotu (1omarok B).

6.1 Kpumepii oyintosanns Kypcogoi pobomu.

VY owuiHIi BUKOHaHHS KypcoBOi poOOTH BPaxOBYEThCS HACTYITHE:

- sKicTh 0()OpMIICHHS 3aIMCKH, BAKOHAHHS KPECIICHUKA Ta iX BiIOBIIHICTH
1o sBumor €CKJI;

- TIOBHOTa OOTPYHTYBaHHs MPUHHATHUX PIllICHb;

- PpO3yMiHHS 3100yBauamMH BHIIOI OCBITH OYJOBH KOHCTPYKIil, OKPEeMHUX
BY3JIiB, iX PU3HAYECHHS, IPUHLIUITY POOOTH;

- epyauilis 3700yBaviB BUIOi OCBITH CTOCOBHO ONPAI[bOBAHOI 3 JaHOT TEMHU
JTEepaTypy, BMiHHS ONEPAaTHBHO KOPUCTYBATUCh JOBIIKOBOIO JIITEPATYPOIO;

- BMIHHS [IPE3EHTYBATH BUKOHAHY POOOTY;

- TOYHI Ta BUYEPIHI BiJIOBiAI 3/100yBadiB BUIIOi OCBITH IiJ| Yac 3aXHUCTY
MIPOEKTY.

Y pa3i BUHHKHEHHS KOMICI€I0 PillIeHHsI PO HE3aA0BUIbHY OLiHKY (59 1 MeHIe
6aJtiB) MOBTOPHMH 3aXKMCT KypCOBOI pOOOTH HE JOIYCKAeThCs. Y TAKOMY BHIAJIKY 3
JI03BOJIY JIeKaHaTy 3700yBau BHUILOi OCBITH OTPHMY€ HOBE 3aBIAaHHS Ha KypCOBY
poboTy abo 1oaTKOBE 3aB/IAHHS JI0 HBOTO, 110 BCTAHOBIIOETHCS Kadeaporo.



6.2 @opmysarnus ma OOMpPUMAHHS KYIbMYpU aKkademiuHoi 000pouecHocmi.

ITpu BukoHaHHI KypcoBoi poOOTH 3100yBay BHUIIOI OCBITH Ma€ IPYHTYBaTHCS
Ha 0a30BUX LIHHOCTSX Ta MPUHIMIAX aKaJAEMIUYHOI 10OpOYECHOCTI.

JoTpuMaHHS akaaeMidHOl J0OpOYECHOCTI 3100yBauaMH BHUINOI OCBITH
nependayvae:

- TOTPUMAaHHS NPUHIIHUIIB, IIIHHOCTEH 1 MPaBIII aKaIeMiqHO1 T0OpOYEeCHOCTI B
OCBITHI{ Ta HAyKOBIH NisSUTBHOCTI;

- CTaBJICHHS 3 TIOBAroro JI0 yCiX YYaCHUKIB OCBITHHO-HAYKOBOTO IPOIIECY;

- TOTpHMaHHSI HOPM 3aKOHOJIaBCTBA IPO aBTOPCHKE MPABO i CYMIXHI MIpaBa;

- caMoOcCTiliHe BUKOHAHHS HABYAJIBFHOTO 3aBJaHHS, KPIM BHITAJKIB, KOJIH HOTO
BUKOHAHHS Iependayae yd4acTh MIEKIJIBKOX oci0 abo npaBWiIaMu BHUKOHAHHS
BIIMIOBITHUX 3aBJaHb [O3BOJICHO OTPUMAHHSA JOTOMOTH BiJ{ IHIIMX OCIO,
BUKOPHCTAHHS JIOTIOMDKHUX MaTepiajiiB Ta 3aco0iB, Mepexi [HTepHeT Tomo (mis
oci0 3 O0COONMBMMH OCBITHIMH MOTpe0aMu IS5 BHMOTa 3aCTOCOBYETHCS 3
ypaxyBaHHSM IXHIX IHAMBIAYyaJIbHUX NOTPeO 1 MOKIUBOCTEN);

- TIOCWJIAHHA Ha JpKepena iHpopMarii y paszi BUKOPUCTAaHHS imei, po3poOok,
TBEpPKECHb, BIIOMOCTEH;

- HamaHHS IOCTOBipHOi iH(OpMAaIii Mpo pe3yNbTaTH BIACHOI HaBYaIbHOI
(HaykoBOi, TBOPYOi) MiSUTBHOCTi, BUKOPUCTAaHI METOIUKH IOCIIDKEHb 1 JKepena
iHpOopMaii.

B ocBiTHRO-HAayKOBIi# MiSUTBHOCTI 37100yBadiB BHIOI OCBITH YHIBEpCHTETY €
HENPUNHATHUM:

- BUKOPDHCTOBYBAaTH B aKaJeMIYHOMY TBOpI 4YacTHHH, c(opMOBaHi
(3reHepoBaHi) KOMIT'IOTCPHUMH IporpamMamu, Oe3 3a3Ha4eHHs IbOro (akTy Ta
MeTonuKH (popMyBaHHs (reHepyBaHHs) a00 BiZICyTHOCTI MOCHJIAHHS Ha BiJIIOBIIHY
KOMIIT'FOTEpHY [IpOorpamy 4u ii omuc;

- TPOIOHYBaTH HENPaBOMIpHY BUTOIY IIiJi Yac OI[IHIOBaHHS pe3yJbTaTiB
IISUTBHOCTI Ta/ab0 CTBOpPEHHS Ml OKpemoi ocoOu (rpymm oci0) mepeBar 4u
MepemKo/, He IepeadadueHuX yMoBaMH Ta/ab0 TpoleaypaMu IPOXOJHKEHHS
OLIIHIOBAHHS;

- OPYIIYBaTH MPUHIUIIH, IIIHHOCTI Ta MpaBUiIa aKaIeMidHOi JOOPOYECHOCTI,
Bm3HaueHi Komekcom akageMiunoi moOpoduecHocti [IJAY, nokaapHEMHU
HOPMAaTUBHUMU JOKYMEHTaMH Ta YHHHUM 3aKOHOJaBCTBOM y cepi OCBITH.

3a mopymIeHHS aKaaeMiuHOl MT0OpOYeCHOCTI 10 3700yBadiB BHIIOI OCBITH
YHiBepCUTETY MOXYTh OyTH 3aCTOCOBaHI Taki BUAN CaHKIIIH:

- MOBTOPHE BUKOHAHHS BIiAMOBITHOIO OCBITHHOIO KOMIIOHEHTa OCBITHBOI
porpamu;

- BIAKIIMKAHHS 3 PO3TILILY PoOIT, aBTOPOM SIKMX € MOPYIIHHUK i IiITOTOBKA
SKMX OyJa 3/1iiCHEHa 3 IOPYIIEHHIM aKaIleMidHO1 T0OpOYEeCHOCT;

- NIPOBEJICHHS JOJJATKOBOI MEPEBIPKU 1HIIMX POOIT aBTOPCTBA MOPYIIHHKA;

- mo30aBJICHHs MOPYIIHKUKA MpaBa OpaTH ydyacTh y KOHKYpcax Ha OTPHMaHHS
IMCHHHUX CTHIICH/IH, TPAHTIB;

- 0OMEKeHHS y4yacTi MOPYIIHUKA B HAYKOBHX IOCIIDKEHHSX, BUKIIOYEHHS 3
OKpEMHX HayKOBHX NPOEKTIB TOIIO;



- 1M030aBJICHHS MpaBa OpaTH y4acTh Y KOHKypCaX, 0 MPOBOIUTH Y HIBEPCHTET
JUTs 1000pY YYaCHHKIB akaieMiqHOI MOOLIBHOCTI;

- 1M030aBJICHHS HATaHUX YHIBEPCUTETOM IILIBI 3 OIJIATH HABYAHHS,

- MOBIJOMJICHHsI Cy0’eKTa, sIKMM 3ilicHIOE (iHAHCYBaHHA HaBYaHHS,
MOTEHIIHNX po0OO0TONAaBIIB, 0aThKiB 3700yBada BWINOi OCBITH NPO BYMHECHE
MPaBOIOPYIICHHS;

- BUKJIFOYCHHS 3 PEHWTHUHIY NPETCHACHTIB Ha OTPUMAHHS aKaJeMIi4HOL
CTHIIEHIIH;

- 1030aBJIEHHS CTUIIEH/IT;

- BimpaxyBaHHS 3 VYHiBepcuTery (KpiM oci® 3 0coONMBHMH OCBITHIMH
norpedamu).
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Jonatok A
MIHICTEPCTBO OCBITU I HAYKU YKPATHU
[TOJITABCbKUI JEPXKABHUI ATPAPHUIM YHIBEPCUTET
Kadenpa mexaHiuHOi Ta eeKTpUYHOT iHXKeHepil

3ABJJAHHSI
Ha KypPCOBY pOOOTY 3 HaBYaJIbHOI TUCIUILTIHH:
«OcHOBH IPOEKTYBaHHSA 0i0TEXHOJIOTIYHUX BUPOOHHUIITBY

3nmo0yBaueBi BummoOi ocBitH 4 Kypcy rpymu 162Bb 6141, ocBitHRO-TIpodeciiiHol
nporpamu «bioTeXHOOTIT Ta Oi0iHKEHEPis»

Ilerpenko Ilerpo IleTpoBuy
(npizBuuie, iM’s1, 110 6aTHKOBI)

1. Tema «IIpoexTyBaHHs OiMBHUTI (hepMeHTAaMii 111 BUpOOHUIITBA HOTYpTY Ta
IHIITUX KACIIOMOJIOYHUX MPOAYKTIB poaykTtuBHicTIO S000 11 Ha 100Y».

2. Tepmin 3ma4i po6oTH Ha Kadenpy He mizHime Hix «15» kBitHa 2025 p.

3. [epenik muTaHp, MO MiAIATAIOTH ONPALIOBAHHIO:

3.1 Beryn

3.2 XapakTepHucTHKa TOTOBOrO NPOIYKTY 0i0TEXHOIOTIHYHOTO BUPOOHHUIITBA.

3.3 Po3poOka TEXHOJIOTIYHOI CXEMH TPOAYKTY OiOTEXHOJNOTIYHOTO
BUPOOHUIITBA.

3.4 TlpoexTyBaHHSI IUISHKM BHUPOOHMITBA IPOAYKTY O10TEXHOJOTIYHOTO
BHUPOOHHUIITBA

3.4.1. TexHOMNOTIYHI PO3paXyHKH YCTATKyBaHHSI.

3.4.2. O6rpyHTYyBaHHS OyIOBH Ta Mig0ip YCTaTKyBaHHS.

3.4 CxnaaHHs anapaTypHOi CXeMH MPOEKTOBAHOT JIISTHKH.

3.5. BucHoBkn.

3.5. Po3po0Oka rpadivuHoi yacTHHU: amapaTypHa cXeMa MPOCKTOBAHOI TUISHKH
(A4).

Jara Bujaui 3aBIaHHS «___ » 2025 p.

KepiBauK KypcoBOi pobOTH Bsaecnas CKPUITHUK
(migmuc) (Bnacue im’s1, [IPI3BULIIE)

3aBaHHS MPUHHAB 10 BUKOHAHHS ITerpo IIETPEHKO

(miamuc 3100yBava Bumioi ocsitk)  (Biacue im’s, [IPI3BUILLIE)



Honatok b
MIHICTEPCTBO OCBITU | HAYKU
lNonmaesckKuli OepxxagHuli agpapHuUll yHieepcumem
Kagpedpa mexaHidHOI ma enekmpuyHoOI iHxXeHepii

SaxuweHo «___» 2025 p.
3 OUiHKOIO « »
Kinbkicms 6arnie « ___ »
3aECTS«___ »
Kowiicis: ( )

( )
( )

PO3PAXYHKOBO-INMOSICHHOBAJIbHA 3ATTACKA
do Kypcoeoi po6bomu 3
«OcHoe npoekmyeaHHs 6iomexHos102i4HUX eUupo6HUYME»
Ha memy:
«lMpoekmyeaHHs dinbHUUi hepmeHmauii 0nst eupobHUYyMea lio2ypmy
ma iHWux KuciomMosno4YyHux npodykmie npodykmueHicmio 5000 11 Ha
doby»

BukoHas:

3006ysay suwoi oceimu

oceimHbo20 cmyreHsi bakanasp

4 kypcy epynu 16265 _60_41
0C8iMHbO-MPoghecitiHOi npoepamu
«biomexHonoeii ma 6ioiHxxeHepisi»
HaeyarlbHO-HayKog8o20 iHcmumymy
aspomexHorioaii, cenekyii ma exomnoaii

MempeHko . I1.

Haykoeull Kkepi@HUK:
npoghecop kaghedpu MexaHidHOI ma enekmpuyHoi
iHXeHepii, 8. m. H., npoghecop

CudopeHko C. C.

lonmasa, 2025



Jonatok B

NOJTABCbKHH JEPKABHUNA AT'PAPHUHN YHIBEPCUTET
HapuansHo-nayKoBmil iHcTHTYT / (haKkyabTeT Dopma HapyaHHA
CrenjanbaicTs Kype, rpyna
OcpiTHs nporpama

JUHCT OUITHIOBAHHSA
KypcoBoi podoTu (HpockTy)

“ »
Timassa)
3100yBaya BHILOT OCBITH
Ha TEMY
OGesar kypeosol poboTH (1IpoekTy) KinbKicTh BHKOPHCTAHHUX JIKepen

3araabna ouinka poborn (neolxinne ninkpecanTy, y pasi notpeGH — JONOBHHTH): aKmyaibHicMb MeMu poskpuma —
(pparMeHTAPHO; HA CEPEHLOMY PIBHI; Y HOBHOMY 00CA31; cmynins 6minenns Memu ma 6UKONAHNA 3a60aNb DOCTIONCENNA
~ HH3bKWIL; cepenniii; BUCOKRIL, nosnoma poskpumms memu poGomu y avicmi — hparMeHTapHO; Ha CePEIHBOMY PiBHI; Y
nosHoMy obeasi
3araaena oninka 3micry Ta sikocri odopmacuus poborn (npockry) (norpiGue miakpecanTn, y pasi norpedn —
JIONIOBHHTH): Meopemuynuil po3oin Micmums KiabKicnib KPUMUNHIY OYiHOK — HEJOCTATHIO, JOCTATHIO; aHalimuyHul
Po30in Micmumb o3HaKu npakmuuno2o Odocaioxcenns: (JPArMCHTAPHO; Ha CEPEHLOMY PIBHI; ¥ noBHOMY o0casi;

H
npoekmuui po3din micmums Koukpemui nponozuyii ma waykosi popofxu: (parMeHTapHO; Ha CepeHbOMY PiBHI; Y
nosHoMy obcasi; dodamiu noe ‘azani 3 mamepiarom pofiomu: (hparMenTapHO; Ha CepeHBOMY PiBHi, ¥ noBHOMY 0Gcasi;
GUCHOGKU 3@ pesyabmamamu  docaiodcent Maiomv  oGIpynmysanus: NeOCTaTHE, BITHOCHO JIOCTATHE, JIOCTaTHE;
npono3uyii maome xapaxkmep — JCKIAPATHBHNI, NEBHOK MIPOIO NPAKTHYHNIL, IPAKTUUHILH
Pisenn opurinansuocti rekery (norTpibue niKpecaInT): BHCOKHIL, J0CTaTHIi, YMOBHHIl, HM3BKHII

PesyibraTn oniHlOBaHKA KypcoBoi poforn (IpoexTy)

Kpurepii onimonanns kypcosoi poboti (npoekry)” Matc. . Orpnnvai
K-CTh Gasin Ganm
1. Ouinka 3micmy Kypcogoi pobomu
1. OGrpynTyBanna akTyansHocTi 00paHoil TeMu poGoTH, OPMYITIOBAHHA METH, 3aB/IaHus, 5

0f’cKTa Ta NpeMeTa I0CiKEHHs
2. BianopismicTs 3MicTy Kypcosol poboTH (IIPOCKTY) TeMi Ta 3aTBepKCHOMY TUIaHY 5
3. Crynine po3KPHTTA TEOPETHYHHX aclexTis npobiaeMu, o0paHOT Ui JOCHIKEeHH, Ta
rauGuna i AKICTL aHanizy TEOPETHYHOTO Marepiany (HAABHICT KPHTHYHHX Y3araibHCHbL

Pi3HMX NiAXOIB /10 TOCTAHOBKH Ta PO3R’A3aHHS NPoGIEMH BIINOBI/IHO 10 TEMH KypcoBoi 10

pobot  (NpOEKTY), KOPEKTHICTH BHKOPHCTAHHA NOHATIHHOTO anapary, NOCHIaHNs,

IATYBAHHS)

4, SKicTh NPaKTHYHOTO JIOCHUKEHHS Ta HOro ACTAaNbHMIl ananis 3 BHKOPHCTAHHAM

HAYKOBHX METOMIB (AHANITHYHHMX, CTATHCTHYHHX, METOMIB MOJCHIOBAHHA TOLIO) Ta 10

HOBITHIX 1H(opManiiinmx Kepen

5. Hayxoswit miaxin np BHABICHHA ’np‘\oﬁneM Ta qﬁrpymogauicrs lu.ﬂﬂX"lE Y/IOCKOHAJIEHHS 10

Ta PAKTHYHA 3HAYYIICTH BUCHOBKIB 1 IIPONO3HILI BIIOBLIHO J10 JIOCHIK YBAHOT TeMH

6. L XapakTepHeTHKH 9
Pazom 49

2. Ouinka sakocmi ohopmaennn Kypceosoi pobomu
1. LmocTparuBuicTh poGoTH (HAABHICTE | BLANOBLAHICTL TabIHILb, rpadikis, cXeM i cHCKY

BHKOPHCTAHHX JUKEPE HHHHHM CTAHIAPTAM ) 5
2. Bianosigsicts oopmieHHA KypcoBoi po0oTH (IPOCKTY) BCTAHOBJICHHM BHMOTaM i 5
JoTpuManus rpadika BHKOHAHHA
Pasom 10
3. 3acanbna rirokicme Ganie 3a Kypcosoi pobomu (o saxucmy) 59

Bucuosky (nompitne niokpecaumu):
- peKOMeIJ1yBaTH J10 3axXHcTy Ges AoonpaioBanis;
= PCKOMCHIYBATH J10 3aXHCTY 34 YMOBH JI0ONpAlllOBAHHA
- HE PEKOMEH/IOBAHO J10 3aXHCTY, NOTPIGHO 3HAYHO JIOONPALIOBATH

PoGory nepesipun

(mayxosnit cTyninm, uene saamm, nocaza, IL1 sukiatasa kadeapi, o neperipas kypeosy poGoty (npockT))

« » 202 p.

(niamic)



