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Onuc HABYAJIBLHOIL JUCHUILIIHNA

«Mamuau Ta 00J1aJHAHHSA 010€HEPTETUKI

I'asy3b 3HaHb, HAPSIM MIATOTOBKH, CHENIiAJIbHICTh, OCBITHbO-KBaJi(ikaliiiHnil piBeHb

I"anmy3p 3HaHb 13 — «MexaniuHa iHXEHepis»
CrerianbHICTD 133 — «["asry3eBe MaIIMHOOYIYBAHHSI»
OcBiTHBO-KBaTi (DiKaIIHHUNA PIBEHB OakanaBp
XapakTepucTUKA HABYAJIbHOI JUCIUIIIHA
Bun 000B’sI13K0Ba
3araigbHa KUIBKICTh TOIUH 90
Kinbkicts kpenutieB ECDS 3
KinpKicTh 3MICTOBUX MOJTYITIB 2
®dopma KOHTPOITIO 3armik
Iloka3HMKH HABYAJIbHOI TMCUUIIIHM VISl J€HHOI TA 3204HO0I (JOPM HABYAHHS
JeHHa popma 3aouHa Gopma
HaBYAHHS HaBYAHHS
Pik miaroroBku 3 3
Cemectp 6 7
Jlex1iiiai 3aHATTS 15 8
[IpakTHyHi, cCeMiHAPCHKI 3aHATTS
JlaGopaTopHi 3aHATTA 15 10
CamocriitHa poboTa 60 62
IHmBiTyanbHI 3aBIaHHS
KinpkicTh THXKHEBUX TOIUH JUIS JEHHOT
dbopmMy HaBYaHHS:
— ayJUTOPHUX 2 TOf. 1 ron
— caMOCTIHHOI pOOOTH CTYyJeHTa 4 ron. 4 ron




1. Onuc HaBYAJIBHOI JMCHUILTIHHA

I'any3b 3HaHb, HANIPSIM MIATOTOBKH, CNIENIAJIbHICTD, OCBITHbO-KBadiikaniiiHuil

piBeHb

["amy3b 3HAHB 13 «MexaHiuHa 1HXEHEPIs»
Hampsim miaroroBku
CreriaiapHICTh 133 «[ary3eBe MammHOOY IYBaHHSI
OcBiTHBO-KBai(piKaiiHU piBEHb bakanasp

XapaKTeprUCTUKA HAaBYAIbHOT JUCIIHTLITHI
Bun O060B’sa3K0Ba
3arajipHa KijabKiCTh TOAUH 90
Kinbkicts kpenutie ECTS 3
KinbKicTh 3MiCTOBHX MOJTYIIIB 2
®dopma KOHTPOITIO icruT

IHoka3HUKH HABYAJIBbHOL JUCHUIIIHU 1JIS1 JEHHOI Ta 3204HOI GOpPM HABYAHHS
Jlenna ¢hopma HaBYaHHS 3aouna ¢popma
HaBYaHHS
Pik migrorosku 2020/2021 2020/2021

Cemectp 6 7
Jlex1iiiai 3aHATTS 15 8
[IpakTUuHi, CeMiHApCHKi 3aHITTS
JlaGopaTopHi 3aHATTS 15 10
CawmocriitHa poboTa 60 62
[HnuBiNyanbHI 3aHATTS
KinpkicTe THKHEBUX TONWUH  UIA
JeHHOT (OpMU HaBUAHHS:
ayIUTOPHUX 2 1
CaMOCTIHHOT poOOTH CTyAEHTa 4 4

2. MeTa Ta 3aBIaHHA HABYAJIbHOI AMCIUILIIHI

MeTa HaBYAJBHOI JMCHMILVIIHM «Mamuan Ta oOJNiagHaHHS OIl0€HEPTeTUKU» —
MiIBUIIUTA €(EeKTUBHICTh MiArOTOBKH OakalaBpiB IUISXOM BHUBUEHHS OCHOB BHPOOHHIITBA Ta
BUKOPUCTAHHS 010TIaJIHB.

3aBIaHHS HABYAIBHOI JUCIHILTIHU — HA0yTH 3HAHHS Ta MPAKTHYHI HABUKH MPO OCHOBH
BUPOOHMIITBA Ta BUKOpPUCTaHHs OiomanuB. HaOyTi 3HaHHS 3 MaHOT TUCIUTUIIHKM HEOOX1IHI IS
HOCHITyI040Tr0 BUKOHAHHS JTUINIOMHOI pOOOTH.

VY pe3ynbrari BHUBYCHHS HABYAIBHOI IUCHMIUIIHA CTYICHT IOBUHEH MaTH HACTYIHI
KOMIIETEHTHOCTI.!

3arajbHi KOMIIETEHTHOCTI:

1. 31aTHICTH BUUTHUCS Ta OBOJIOJIBATH CYYaCHUMH 3HAHHSMH 3 AUCHUILUTIHN «MaIimHu Ta
obsagHaHHs O10€HEPTreTUKMY. A caMe, CTYJICHT MOBUHEH 3HATH:

- BUJIM MiHEpaJIbHUX Ta AIbTEPHATHBHUX BUIIB NAJINBA;

- IEPCIIEKTUBU 3aCTOCYBaHHSI PI3HUX JKEPEIT HEPTii;

- EKOJIOTIYHI Ta coIliaJbHI HOPMHM, HIO TOB’s3aHI 3 BHKOPHCTAHHSIM pI3HUX JDKepel
EHeprii;

- OCHOBHI  METOAM  pO3PAaxXyHKy  EHEpreTMYHUX  OajaHCiB  BUPOOHHUIITBA
CLITbCHKOTOCTIOIAPCHKOT MPOTYKIIII.

2. 3HaTH Ta PO3yMITH MPEAMETHY 00JIaCTh, PO3YMITH MPOQECiiiHy NisIbHOCTI.
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3. VYmitu po3B’sA3yBaTH TOCTaBJICHI 3ajJadl Ta NPHAMATH BIAMOBIIHI OOIPYHTOBaHI
pilIeHHs.

4. BMiTH 3aCTOCOBYBATH 3HaHHS y MMPAKTUYHUX CUTYAIIisX.

5. ByTu 31aTHUM OIIiHIOBATH Ta 3a0€3MeuyBaTH IKiCTh BAKOHYBAaHUX POOIT.

6. BMiTH BUSBIISITH, CTABUTH Ta BUPINIYBAaTH MTPOOIEMHU.

7. MaTty HaBAYKH 301ACHEHHS O€3IIEYHOT JisUILHOCTI.

daxoBi KOMIIETEHTHOCTI:

1. 3patHicTe A0 pPO3pOOJICHHS TEXHOJOTIYHUX MPOIECIB BUTOTOBJICHHS HOBHUX a0o
MOJICpHI3allii IF0YUX MaIIUH 1 yCTaTKyBaHHS O10€HEPTETHUKH.

2. 31aTHICTh 3aCBOEHHS TEOPETHYHMX OCHOB 1 TMPAKTHUYHUX HABUYOK EKCIUTyaTallii
TEXHIYHOT'O CEPBICY Ta PEMOHTY CY4aCHUX MAIIIMH 1 YCTaTKyBaHHs 010€HEPTeTHUKH.

3. 31aTHICTH OIIHIOBATH YMHHUKH BIUTMBY Ha TIEpeOir MpoIeciB BUTOTOBJICHHS, PEMOHTY,
TEXHIYHOTO CEpBICY Ta eKCIUlyaTalii MAaIllMH Ta YCTaTKyBaHHA 3 BHUKOPHCTaHHIM
1H(pOpMaIIfHOTO Ta MPOrPaMHOTO 3a0€3MEeUeHHS JIJIs YIPABIIHHS TEXHOJOTTYHUMH TPOIIeCaMu
010€HepreTUKH.

4. 31aTHICTh BUKOPUCTOBYBATH (yHAAMEHTAIBHI Ta mpodeciitHo-podiIp0BaHi 3HAHHS 1
NPaKTUYHI HABUYKH VIS PO3PaXyHKIB KOHCTPYKIIIM MaIIH 1 MEXaHi3MiB 010€HEpPTreTHKH.

5. 3maTHICTh JEMOHCTPYBAaTH HAaBUYKH MPOCKTYBaHHS HOBHX ab0 MOJEpHi3amii Jir0unx
BUPOOHHUIITB O10€HEPTETHKH.

6. 3maTHICTD 0 JIJOBUX KOMYHIKalii 3 (axiBIsgMH B ramy3i Ol0CHEPTreTHUKH, YMIHHS
BECTH JMCKYCiIO Ha MpOo(eciiiHy TeMaTHKYy.

7. HaBuuku po3B’si3yBaHHS 3aJ71a4 3 MIBUIIECHHS SKOCTI MPOAYKIIiT O10€HEPTETHUKH.



3. Ilporpama HaBYAJIBLHOI AU CIUILTIHU

3microBuii moayas 1.
OcHoBH BUPOOHUITBA PiKHX Oionaaus

Tema 1. bioenepreru4ni cucreMn B arpapHoMy BHPOOHMUTBi. OCHOBHI IOHATTH,
TepMiHM | BUBHAYEHHS.

Pone  enepropecypciB y BHpPOOHUITBI Ta >KUTJIOBO-KOMYHAJIBHOMY T'OCIIOJAPCTBI.
CnoxvBaHHS €HEPropecypciB y arpapHomMy BUPOOHHITBI. O0'€KTH O10€HEPTreTHYHUX CHUCTEM B
AIIK. Tepwminomoris 1moa0 ©0a30BuX 00'€KTIB OIOCHEPreTHUYHUX CHCTEM B arpapHoOMy
BUpoOHUITBI. KoHIlemnis nuBepcrdikoBaHOTO BUPOOHHUIITBA CLIILCHKOTOCIIOAAPCHKOT MPOTYKITiT
Ta OlomajiMBa B AarpoeKOCHUCTEMax. BCTaHOBJEHHS TpPaHWUYHUX OOCATIB CHPOBUHU IS
BUPOOHHUIITBA Oi0MaIMBa B arpOEKOCHCTEMAX.

Tema 2. OcHOBM BUPOOHMIITBA TA BUKOPUCTAHHS JU3€JIbHOI0 0ionajauBa

TexHoOTisI arponpoOMHUCIOBOTO BHPOOHMIITBA Oii Ta AM3eNbHOro OiomanmBa. OriHka
CUPOBUHHOI 0a3u BUPOOHHUIITBA JTU3EIBHOTO OlomMajvBa MPH JIBOXCTYMIHYATOMY BiKUMaHHI
pociauuHOI onii. TexHiyHe 3a0e3nedeHHs BUPOOHUITBA IU3EIbHOrO OiomanuBa. TeopeTnyHi
OCHOBM BHPOOHUIITBA Au3eIbHOTO OlomanuBa. Excrutyarariitai mapamerpu MTA nipu poOoTi Ha
nu3enbHOMY  OlomanuBi. BUpOOHMITBO NEPCHEKTHUBHMX BUAIB JU3EIBHOTO OiomaiuBa.
ExoHoMmiuHa €()eKTUBHICTh BUKOPUCTAHHS AU3EIHLHOTO OlomanuBa.

Tema 3. OcHOBH BUPOOHHIITBA Ta BUKOPHUCTAaHHS 0ioeTaHOJIY

CydyacHi TeHJEHIII Yy BUPOOHHUIITBI Ta BUKOPUCTaHHI OioeTaHoiy. TeXHOJOTIUHI CXeMH
BUPOOHHMIITBA Ta BHUKOpPUCTaHHS OioetaHony. TexHiuHa peamizamis BHUpPOOHHMIITBA Ta
BUKOPUCTAHHS 010€TaHOITY.

3microBuii MmoayJasn 2.
OcHOBM BHPOOHHITBA ra3onoAiOHNX Ta TBepaAuX OionanB

Tema 4. OcHoBH BUpOOHHIITBA Giorasy

CydJacHi TEHJEHIIIT PO3BUTKY TEXHOJIOT1M BHIAJIEHHS Ta BUKOpHCTaHHS rHOI0. CydacHi
TEHJEHII] pO3BUTKY O0I0ra30BUX YCTAaHOBOK. AHaJli3 METaHOYTBOPEHHS B 010ra3oBUX
ycTaHoBKkax. KiHeTrka 30po/yKyBaHHS OpraHivHOT Macu B 010Tra30BUX YCTaHOBKAX.

Tema 5. Bukopucranns 0iorasy Ha TenJioBi norpeou

Eneprernuni mapamerpu 06iora3oBoi ycTaHOBKH. KOHCTpyKIii Ta TeXHIYHI MapaMeTpu
6iorazoBux yctaHoBok. Co0iBapTiCTh BUPOOHHUIITBA Giora3zy B yMOBax CLIbCHKOTOCIIOAAPCHKUX
MiITPHEMCTB.

Tema 6. Bukopucranns 6iorasy 1Jisi OTpUMaHHS eJIeKTPOeHepril

Texniune 3a0e3meueHHss OuYMCTKH Oiorasy. KoreHepariiiHi ycTaHOBKH. TexXHIKO-
€KOHOMIYHa OLlIHKa BUPOOHUIITBA €IEKTPOEHEPrii Ha OCHOBI OiOMETaHy.

Tema 7. MexaHizauisi 3aroTtiBJjii COJIOMU J1JIS €eHEPreTHYHOT0 BUKOPUCTAHHS

CyuacHi TeHJeHLii y BHUPOOHMLTBI BUKOPUCTaHHS MaJMBHUX TpaHyl Ta OpHUKETIB.
TexHooT1uHI CXeMH BUPOOHUIITBA Ta BUKOPUCTAHHS COJIOMHU SIK TMajuBa. TeXHIYHA peati3allis
BUPOOHHUIITBA Ta BUKOPUCTAHHS COJIOM’STHOTO IaJIMBa.



4. CTpyKTypa HABYAJBHOI TMCUMILTIHI

Ha3Bu 3MicTOBHUX MOMYIIIB i

KinekicTe rogmna

neHHa gopma

3aouna gopma

TeM ycbor y TOMY YHCITi yCbOro y TOMY YHCTi
0 n | m | mab | iHg | C.p. n | m | mab | img | c.p.
1 2 3 14| 5 6 7 8 9110 | 11 ] 12 13
3micToBuit Momysb 1. OCHOBY BUPOOHUIITBA PilKHX 0ioNa uB

Tema 1. bioenepretnysni
CUCTEMH B  arpapHOMY
BUPOOHHIITBI. OcHOBHI 14 2 - 2 - 10 15 2 - 1 - 12
MIOHATTS, TEPMiHU i
BU3HAYCHHSI.
Tema 2. OcHoBH
BHPOOHHIITE Wl 2 -2 -0 158 |1]-|2]-|1
BUKOPUCTaHHS AHM3EIHHOTO
OiomanwuBa.
Tema 3. OcHoBH
BUPOOHUIITBA ta| 14 2 - 2 - 10 14 1 - 1 - 12
BUKOpHUCTaHHs 0i0eTaHOoIy.
Pazom 3a  3micToBMM 42 6 ) 6 ) 30 44 4 ) 4 ) 36
MoayJem 1

3microBuit Monens 2 OCHOBH BUPOOHUIITBA Ta30M0Ai0HMX Ta TBEPAUX OiomaanB
Tema 4. ' OcHoBH 12 2 ) 2 ) 8 9 1 ) 2 ) 6
BUPOOHUIITBA 6iorazy
Tema 5. BuxopucTaHHs
Oiorasy Ha TEIIOBI 12 2 - 2 - 8 10 1 - 2 - 7
notpedu
Tema 6. Buxopucranus
Oiorazy s orpumanHsa | 11 2 - 2 - 7 8 1 - 1 - 6
eJIeKTpOoeHeprii
Tema 7. Mexanizamis
3arOTIBNI  CONOMH Ul | 44 3 i 3 i 7 9 1 ) 1 ) 7
E€HEepPreTHIHOTO
BUKOPHUCTaHHS
Pazom 3a  3micToBMM 48 9 ) 9 ) 30 36 4 ) 6 ) 26
MOayJieM 2
Ycboro rojimu 90 15 | - | 15 - 60 80 8 - 10 - 62




5. Temu ceMiHApCHKHUX 3aHATH

Ne 3/ HasBa temu Kinpxicts rogua
1 Hasuanvnum nianom He nepedbayeri
6. TeMn NpaKTUYHUX 3aHATH
Ne 3/ Hassa temu Kinekicts roguu
1 Hasuanvnum naanom ne nepeobaueni
7. Temu 1200paTOPHUX 3aHATH
Kinbk.
Ne Ha3Ba Temu
rO/I.
3micToBuii MoayJb 1.
OcHoBHM BUPOOHUITBA PiIKHX 6ionaaus

JIP 1 BusHaunti 00CAT CUTBCHKOTOCIIONAPCHKOI POCIMHHOI CHPOBHHH, SKY MOXKHA 2
BUKOPUCTATH JIJIsl TETUIOBHX MOTPED.

JIP 2 Busnauntu mapameTpu  TiIPpOPEAKTUBHOI  MIIIAJIKKM NPU  BUPOOHULITBI 2
JIN3EIHHOr0 OionainBa.

TIP3 Bu3HaunT mapamMeTpu CHCTEMH JIBOXCYIEHEBOTO TIITPiBY JAH3EIBHOTO 1
OionanuBa.

P4 Busnauntn mapamerpu JIB3 npu po6oTi Ha GioeTaHOTI. 1
[Torouna atecTaimis.

3micToBuii MoayJIb 2.
OCHOBU BUPOOHUIITBA ra30MoAi0HMX Ta TBEPAUX OionmaauB

PS5 Po3paxyBaTi OCHOBHI TEXHOJIOTIYHI MapamMeTpu O010Ta30BOi YCTAaHOBKH IS 2
30pOJKyBaHHS THOIO.

7P 6 BusHauntén  coOiBapTicTh BUpOOHHMITBA OioMeTaHy TIpH  aHAaepoOHOMY 2
30pO/KyBaHHI THOTBKH CKOTapCHKHMX Ta CBUHAPCHKUX (pepM.

JIP 7 BusHaunTi coGiBapTicTh BUPOOHHIITBA €IEKTPOCHEPTii HA OCHOBI OioMeTaHy 2
py aHaepOOHOMY 30pOJIKYBaHHI THOIBKH CKOTAPCHKUX Ta CBUHAPCHKUX (PepM
Po3paxyBaTi OCHOBHI TEXHOJIOTIYHI MapaMeTpu OMAIIOBAIBLHOTO KOTIA IS

JIP 8 00IrpiBy IpUMIIICHb. 3
IToroyuna aTtecTamnis.

Bceworo 15
8. Camocriitna po6ora mix kepiBanursom HIIIIT
Ne 3/ HasBa temu Kinpxicts rogua
1 Hasuanonum nianom ne nepedbayena




9. MeToan HABYAHHSA

Meron HaBuaHHs — croci® mojaHHs (TMpeacTaBieHHs) iHGOpMaIii CTYJIEHTOBI B XOl
Hioro mi3HaBaJIbHOI TiSUIBHOCTI, peasli3oBaHU yepes Aii, SKi 3B'A3YyI0Th Mearora i cTyeHra.

[Tin yac BuBYEHHs muctUIUIiHU «EKCIuTyaTariiHi BIaCTUBOCTI TPAHCIIOPTHUX 3aCO0iB»
PEKOMEHIYETHCSI BAKOPUCTOBYBATH HACTYITHI METOIM HABYAHHS:

1. [TosicHIOBaIbHO-IIOCTPATUBHUN MEeTON a00 1HGOpMAaIiTHO-PELIENTUBHUH.

v Ha3Ba noxoauth BiJ IBOX CIiB: iH(popMaIlist i peuentis (COpuiHATTA).

v CTyneHTH OJEpKYIOTh 3HAaHHS Ha JEeKIii, 3 HaBYAIbHOI a00 METOIUYHOI
JiTEpaTypH, Yepe3 eKpaHHUH MOCIOHUK B «TOTOBOMY» BHUJII.

v CTyneHTH CHOpPUIMAOTh 1 OCMHCIIOIOTH (aKTH, OIIHKH, BHCHOBKH i
3QJIMIIAIOTHCS B PAMKaxX PENpOTYKTHBHOTO (BIATBOPIOIOYOTO) MUCIICHHS.

v Jlanuii MeToJ 3HAXOAWTH IIUPOKE 3aCTOCYBAHHS Yy BY31 JUIsl Tiepenadi BETUKOTO
MacuBy iH(popmarrii.

v [ndopmariiino-perienTUBHUN METON caM 1o coli He (opMye B CTyIEHTA yMiHb 1
HAaBUYOK BHKOPHCTaHHS OTPUMaHHUX 3HAaHb 1 HE TapaHTye€ iX CBIIOMOTO ¥ MIITHOTO
3arnam'aTOByBaHHS.

2. PenpoiyKTUBHUIN MeTOA (PENPOYKILisS — BIATBOPEHHS)

v 3acTocyBaHHS BUBYEHOTO Ha OCHOBI 3pa3ka abo mpaBuia.

v JiATBHICTh CTY/IEHTIB HOCHUTh QJITOPUTMIYHHKA XapakTep, TOOTO BUKOHYETHCS 3a

IHCTPYKIISIMU, TPUIMHMCAHHAMH, NMPABWIAMH B AHAJOTIYHUX, MOAIOHMX 3 IMOKa3aHUM 3pa3KOM
CUTYaIIisX.

v Oprani3oByeTbCsi ASUIBHICTH CTYJCHTIB 3a KUIBKapa3OoBUM  BIATBOPEHHSM
3aCBOIOBAaHMX 3HaHb. JIJI1 IOTO BUKOPHUCTOBYIOTHCS PI3HOMAHITHI BIpaBH, JaOOpPATOPHI,
NPaKTUYHI pOOOTH, TPOrPaMOBaHHI KOHTPOJIb, Pi3Hi (POPMH CAMOKOHTPOJTIO.

v 3aCTOCOBYETBCS Y B3aEMO3B'A3KY 3 1HGOPMAIIITHO-PEIENTUBHIUM METOIOM (SIKHI
nepeaye pernpoayKTUBHOMY). PasoM BoHM cripusitoTh (hOpMYBaHHIO 3HAaHb, HABHYOK 1 BMiHb B
CTYJICHTIB, (POPMYIOTH OCHOBHiI PO3YMOBI oreparlii (aHajui3, CHHTE3, y3arajJlbHeHHS, MEepPEeHOC,

Kacudikaris.

v He rapanTye po3BUTKY TBOPUYMX 3[aTHOCTEH CTYJEHTIB.

3. MeTon npo6JeMHOT0 BHKIATY.

v [lemaror mo BuUKIamy Martepially CTaBUTh NpoOiemy, (hOpMYIIO€ Ti3HaBaIbHE
3aB/IaHHS Ha OCHOBI PI3HUX JKEpe 1 3ac00iB.

v [Tokasye croci0 pimeHHs MOCTaBICHOTO 3aBAaHHS.

v Crioci6 TOCSATHEHHS METHU - PO3KPHUTTS CHCTEMU JOKa3iB, MOPIBHIHHS TOYOK 30Dy,
PI3HUX IMIIXO/IB.

v CTyneHTH CTarOTh CBIAKAMH ¥ CIiByYaCHUKaMH HAYKOBOTO IOIIYKY.

v CTyaeHTH HE TUIBKM CIPUWMAIOTh, YCBIJOMIIIOIOTH 1 3amaM'siTOBYIOTH TOTOBY
iH(popMallito, ane i cTexarh 3a JIOTIKOIO JO0Ka3iB, 32 pyXOM JYMKH Ielarora.

v [Tigxig mMpoKo BUKOPUCTOBYEThCS B mpakTuili BH3.

4. YacTKOBO-TIOITYKOBUM, 400 €BPUCTUYHUHN, METO/I.

v [Tomsirae B opranizariii akTUBHOTO TOITYKY PIIICHHS BUCYHYTHX y HaB4aHHI (200
c(hOpMyIIbOBaHUX CAMOCTIIHO) Mi3HABaIHHUX 3aB/IaHb.

v [Tomryk pimeHHs BigOyBa€ThCsl TMiJ KEPIBHHUIITBOM TMeaarora, abo Ha OCHOBI

EBPUCTHUYHUX MIPOTrpaMm i BKa3iBOK.
[Ipotiec mucieHHst 3700yBa€e MPOYKTUBHHM XapakTep.

v [Iporiec MUCIIEHHS MOETAIHO HAMPABISETHCS W KOHTPOIIOETHCS TMEAaroroMm ado
CaMMMH YYHSIMH Ha OCHOBI POOOTH Haja mporpamMaMu (y TOMY YHCII ¥ KOMI'IOTEPHUMH) 1
HaBYaJIbHUMH ITOCIOHUKAMH.

v Merton 103BOJISIE aKTHMBI3yBaTH MUCJICHHS, BUKJIMKATH 3aIlIKaBJIEHICTH J0
Hi3HAHHS HA CEeMiHapax 1 KOJIOKBiyMax.
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5. JloCHiIHULbKUI METOI.

v [IpoBomuThCs aHamiz marepiaidy, MOCTAaHOBKH NpoOjeM 1 3aBaaHb 1 KOPOTKOTO
yCHOTO 200 MUCHMOBOTO IHCTPYKTaXYy CTY/ICHTIB.

v CryneHTH caMOCTIfHO BUBYAIOTH JIITEpaTypy, [UKEepela, BeIyTh CIIOCTEPEKESHHS 1
BUMIPH i BUKOHYIOTH 1HIIII JIi1 TOITYKOBOTO XapaKTepy.

v 3aBnaHHs, SKi BUKOHYIOTHCS 3 BUKOPHCTAHHIM JTOCIITHUIIBKOTO METO/Ty, TOBUHHI
MICTUTH B 001 BCl €I€MEHTH CaMOCTIMHOTO JOCIIAHHUIILKOTO MpOoIecy (MTOCTAaHOBKY 3aBJIaHHS,
OOI'pYHTYBaHHs, NMPUITYIIEHHS, MOLIYK BIANOBIAHMUX JpKeped HeoOXigHoi iH(opmarlii, mporec
pIIIEHHS 3aBJaHHSA).

v VY nmanoMy MeTOji HaWOUIBIN MMOBHO MPOSBISIOTHCS 1HIIIATHBA, CAMOCTIMHICTD,
TBOPYMIA MOLIYK y JOCTIIHUIBKIN TiSTIBHOCTI.
v HapuansHa poGoTa 6e3mocepeIH0 IEpEepOCTaE B HAYKOBE TOCIIKSHHS.

10. ®opMu KOHTPOJIIO
KonTtpons 3HaHb nepeadavaeTbcs MPOBOIUTH B HACTYIMHHUX (POpMaXx:
- 3aXHCT JIAOOpaTOPHHUX POOIT
- aTecTalis 3 MOAYJIB 3 BAKOPHUCTAHHSIM TECTOBOTO KOHTPOJIIO 3HAHb;
- 3aJIiK.

11. MeToanuHe 3a0e31e4YEeHHA

1. BigHoBIIOBaHA €HEPreTHKA B arpapHOMY BHPOOHHUIITBI : HaB4. mocid. 3a pex. O. B.
Ckumnail. A. T'ony6a / O.B. Ckuaan, I'.A. T'ony6, O.J1. Spomr, B.B. Uyba, O.B. Mensencrkuii,
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npod. I['.A. T'ony6a] // K. : HYBIll Ykpainu, 2015. - 119 c.
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13. IIpoToko.
IMOr'0IPKEHHS HaBYaIbHOT JUCLHILTIHU
«Mammman Ta 001aTHaHHS 010€HEPTETUKN»
3 IHITAMHA JUCIHUILUTIHAMUA
crienianbHOCTI 133 «["anmy3eBe MammmHOOYTyBaHHS»

Hapuanpna mucnurmutrina «Mamuan Ta 00J1aHaHHS O10€HEPTETUKHU» BXOJIUTH 10 IUKITY
npodeciiiHO-Opi€eHTOBAaHUX AUCIUIUIIH. BoHA € 3B’A3yI040I0 MDK JUCIMILUTIHAMHU MPUPOTHAYO-

HaYKOBOI 1 IpOoQeciifHOT MiArOTOBKH.

Hapuanbna qucumrinina ta i | [Ipi3Buiie, iHimianm, HAyKOBUHN CTYIIHb Ta .
pO3MiaH, IO MEPEAYIOTh BUCHE 3BaHHS BHKJIaJaua, 1o 3abe3neuye Higmmc
BUBYCHHIO JJAHOTO PO3ALITY NOTIEPE/THIO HABYATIbHY TUCHUILTIHY

Teopist MamvH i MEXaHi3MiB

Jlerani MamuH

Hacrynna HaBYaJIbHA
JTUCIUTIIIHA Ta 11 pO3JLTIH, B
SKUX  BUKOPHCTOBYIOTHCS
MaTepiaiy TaHOTO PO3ILTY

[1pi3BuiLe, iHiLiadH, HAYKOBUH CTYIiHb Ta .
BUEHE 3BaHHS BHKIIAIa4a, [0 3a0e3meuye Hinmuce
HACTYITHY HaBYAJIbHY TUCIUTUTIHY

OCHOBUM KOHCTPYIOBaHHS
MOOUTBHUX €HEPreTUYHUX

3ac001B
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14. CTPYKTYPHO-JIOT'TYHA CXEMA
oprasizaiii HaB4aJIbHOTO MPOLECY 3 AUCHUIUTIHU
«MarmmuHu Ta 00JaJHaHHA 010€HEPTeTUKII»

Hauanbna qucnuriina Ta i po3aim,

10 MePEAYIOTh BUBUCHHIO JTAHOTO PO3ILITY

. TeOPIT  urererererararasnrarasnrnrns
MAILIUH 1
MEXAaHI3MiB

Heram
MaIluH

v

v

HaBuansua qucuuruiiga

«MammHu Ta 00J1aiHaHHS 010€HEPTETUKI)

\4

---------------- OCHOBH KOHCTPYIOBaHHSI MOOUIBHMX €HEPreTHYHHX

3aco0iB

Hacrynna HaByanbHa qUCHHILIIHA Ta 11 po3AiIH,

B IKUX BUKOPHUCTOBYIOTHCSI MaTEpia TaHOTO PO3ILITY
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15. CTpykTypHO-JIOTiYyHA cXeMa BUKJIAAAHHA THCHUILTIHI
«MariuHu Ta 0018/ ITHaHHS 010€HEePTeTHKU»

Homep . dDopma
. Po3nin Tema npakTH4YHOTO
3MicTOBOrO . Tema nexuii KOHTPO.JII0
TUCHMILTIHA (1a00paTOpPHOro) 3aHATTH
MOIYJIst 3HAHb
1 2 3 4 5
Moayas 1.
OcHOBYM BUPOOHUITBA PiIKHX 6ionaaus
Tema 1. BioeHepreruuni
CUCTEMH B arpapHoMmy | BusHauutu o0csr cojomw,
1 1 BHPOOHMIITBI. OcHOBHI | IKy MOXXHa BUKopucrtaT | 3axuct JIP
TTOHSATTS, TepMiHU 1 | Ut TETUTOBUX MOTPEO.
BHU3HAYCHHSL.
1. BuszHauutn  mnapamerpu
TiIPOPEAKTUBHOI MIITIAIKH
npu BUPOOHUIITBI
Tema 2. OcHOBH BUPOOHHUIITBA p Bap H
IU3enpHOro Oiomanuaa.
1 1 Ta BHKOPHCTAHHS AW3CIHHOTO 3axwuct JIP
. 2. BusHauutu mnapameTpu
Oiomanmpa.
CHCTEMH JIBOXCYIICHEBOTO
HigirpiBy TTU3EIBHOTO
Oiomanmpa.
Buznauutu rnapameTpu
Tema 3. OcHOBH BUPOOHUIITBA P . P 3axuct JIP
1 1 ; JAB3 mpu pobori Ha
Ta BUKOPHUCTaHHS 010€TaHOMTYy. . . [or. arecr.
OioeTaHoi.
Moayas 2.
OcCHOBH BUPOOHUIITBA ra30Moi0HNX Ta TBEPAUX OiomaanB
PospaxyBaru OCHOBHI
Tema 4. OcHOBM BUPOOHHIITBA | TEXHOJIOTIUHI  MapaMeTpu
2 1 . . N 3axuct JIP
Oiorasy. 0iora3oBoi YCTaHOBKH JIJIs
30pOKYBaHHS THOIO.
Busnauntan  coGiBapTICTh
BUpOOHMITBa  OioMeTaHy
Tema 5. Buxkopucranns | mpu aHaepoOHOMY
2 1 . . . N 3axuct JIP
Oiorasy Ha TEIUIOBI TOTPEOH. 30pOoIKyBaHHI THOIBKH
CKOTapChKUX Ta
CBHHAPCHKUX (epM.
Busnauntan  coGiBapTICTh
BHPOOHMIITBA
CJICKTPOCHEPrii Ha OCHOBI
Tema 6. Bukopucranus | .. P P
. OiomeTany npu
2 1 Olorasy i1 OTPUMaHHS 3axuct JIP
aHaepoOHOMY
€JIEKTPOCHEPril. . B
30poKyBaHHI THOTBKH
CKOTapChKUX Ta
CBHHAPCHKHX (hepM
Tema 7. Mexamnizamis | Po3paxysatu OCHOBHI
2 1 3aroTiBii COJIOMH Ui | TexHonoriyHi  mapamertpu | 3axuct JIP.
CHEepPreTHYHOT 0 omamtoBajibHOrO KoTna ans | [lor. aTecr.
BHKOPHCTAHHSI. 00IrpiBy MPUMIIIEHB.
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HamnionanbHuii yHiBepcuTeT 6iopecypciB 1 IPUPOAOKOPUCTYBAHHS Y KpaiHH

16. KAJTEHJIAPHUM IIJIAH HABYAJIbHUX 3AHSTD

JUTSL CTYZIEHTIB 3 crierianbHocTi 133 — «["amy3eBe MammmHOOYAyBaHHS»

(Ha aBTOMOO1TBHOMY TPAHCIIOPTI)

®-7.5-2.1.8-05

3ATBEPIXYIO:
JlekaHoM (pakynbTeTy

Pyxuio 3.B.
3 mucumrutian «ExcriTyaTariiiiii BIaCTUBOCTI TPAHCTIOPTHUX 3aCO01B» Yuciio TUXHIB 15
Jlexmiii 15rox
dakynbTeT 1HXEHepii arpodiocucTeM JlaGoparopHi 3aHATTS 15 ron
Kypc 1, cemectp 2, 2020/2021 naBuanbHuii pik CamocriitHa po6ora 60 rox
Bcroro 90 rox
®dopma podboTn Oc-
Jlexmii JlaGopaTopHi 3aHATTA CamocriifHa poboTa HOBH
Twxn a
- - - .
=N =N H o JTe-
Tema Q K Tema Q K Tema O K
M £ < £ » © | pary
pa
1 3 4 5 6 7 8 10
Moayas 1 OcHoBH BUPOOHHITBA PiikuX Giomamaus (42 rox)
1. Bumgm OiomMmacu B  arpapHOMy
. . BUPOOHUIITBI Ta iX pOJb B IKHUTIOBO-
Tema l. bioeneprernyni p " POJIE
KOMYHaJIbHOMY TOCIIOJIapPCTBI.
CUCTEMHU B arpapHomy Busnauntu oOcsr conomu, siKy . )
. g 2. Konuenis IUBEPCH(PIKOBAHOTO O:
1-2 | BUpOOHUITBI. OcHOBHI 2 MOXKHa  BHUKOpPHCTaTH Ui | 2 . 10
. . BUPOOHMIITBA C.-T. MPOAYKIIii Ta OiomainBa. 1-26
MOHSITTA, TEPMiHH 1 TEIUIOBUX MOTPED. . . i
3. MexaHIKO-TEeXHOJIOTIYHI  0COOTUBOCTI
BU3HAYCHHSI.

BUPOOHMIITBA OlomaJiMvBa Ta OTPUMaHHS
€HEprii B MeXax arpoOeKOCUCTEMHU.




Tema 2. OcHOBH BUPOOHHUIITBA

1. Bwusnauutn napamerpu
TiapopeakTUBHOL MIIITaTKA
pyu BUPOOHUITBI JU3EIHEHOTO

1. ExoHoMivHa e(heKTUBHICTh BUPOOHHIITBA
JM3ENIbHOrO OilomanuBa IMPH 3aCTOCYBaHHI
JIBOXCTYITIHYATOTO BiPKUMaHHS.

2. Iporuec erepudikartii.

Olomanusa. 3. Busnauenns MUTOMMX BUTpAT
34 Ta BUKOPUCTAHHS JAMU3EIBHOTO 10
o 2. BusHauuTH  mapaMmeTpu eJeKTPOeHepil Ha BUPOOHUILITBO
CUCTEMHU JIBOXCYTIEHEBOT'O TU3eJIbHOro OlomanuBa.
HiJirpiBy IU3EJILHOTO 3. OxopoHa mpari Ta TeXHiKa O€3MeKH Tij
Oloranusa. yac eKcIuTyaTarii 00JaqHaHHs, M0 MPAII0E
Ha 010/IM3€IbHOMY MAJINBI.
1. 3HeBOoTHEHHS O10€TAHOMY.
2. BupoOHUIITBO cOUpTy Ta OloeTaHOly i3
Tema 3. OcHOBH BUPOOHHUIITBA Buznauntun mnapamerpu (B3 KPOXMATIEBMICHOT CHPOBHIH. .
5-6 . . . ) 3. Bupo6uunreo 6ioeTaHony i3] 10
Ta BUKOPUCTaHHS 010€TaHOy. npu poboTi Ha BioeTaHoIIi. .
BOJIOPOCTEH.
4. CyTHICTb  €H3MMAaTHYHOTO  METOIY
BUPOOHMIITBA O10€TAHOIY.
Moayas 2. OCHOBH BUPOOHMIITBA ra30ModiOHNX Ta TBepaAuX dionanaus (48 rom)
1. CyuyacHuii cTaH 610Ta30BUX TEXHOJIOT1H.
2. MikpoOionoriyHi  OCHOBH  MPOIIECY
PozpaxyBatu OCHOBHI BUPOOHHUIITBA OioTrasy.
7.8 TpMa 4. OcHOBH BUPOOHHMIITBA T?XHOJ‘IOFi‘IHi napameTpu 3: Hampssmu  iHTeHCcHpikamii mpouecy | g
6iorazy. 0i0ra3oBoi  yCTaHOBKHM  JUIA piakodaznoro  30po/pKyBaHHA ~— Oiomacu
30pOIKYBaHHS THOIO. THOIO. 0:
4. Tsepnodasni 06iorazoBi yCTaHOBKH. 1_2'6
KoHcTpykitist, mpuHIUIT POOOTH.
Busnauntu co0iBapTICTh 1. IlepeBarm Ta HEAOJIKH CY4YacHHUX
Tema 5. Bukopucranss Giorasy BUPOOHHUIITBA OioMeTaHy npu 6i0ra303'1/1x YCTaHOBOK.
9-10 aHaepoOHOMY  30pOKyBaHHI 2. 'a30Bi ManbHUKH 17151 OioTazy. 8

Ha TEIUTOB1 MOTPeOu.

THOIBKM  CKOTapCbKHUX  Ta

CBUHAPCHKUX (PepM.

3. Kouctpykuiss Ta npuHmun pobotu
KOTJIiB, IO MPAITIOIOTh Ha Oiorasi.




Busnauntu co0iBapTICTh

. BUPOOHUIITBA EJIEKTPOCHEPTil 1.  Korenepariiiai CTAaHOBKH 0
Tema 6. Bukopucranus 6iorasy p trea p p PalliHl -y >
Ha OCHOBI OloMeTaHy TIpH MpaIoTh Ha Oiorasi.
11-12 | ma OTPUMAaHHS 2 . 2 . 7
CEKTDOCHED aHaepoOHOMY  30pOKyBaHHI 2. CyuacHuii  craH  EHEpPreTHYHHUX
p prit. THOIBKM  CKOTapChKHX  Ta YCTaHOBOK, III0 TIPAIlIOIOTH Ha Oiorasi.
CBHUHAPCHKUX (hepM.
L o Po3zpaxyBatu OCHOBHI 1. TlanuBHI XapakTEpUCTUKU POCIUHHOI
Tema 7. MexaHi3aliis 3arotisii paxypatH . paKtep P
TEXHOJIOTIYHI napameTpu Oiomacw.
13-15 | comomu i EHEPreTUYHOTO 3 3 o 7
BHKODHCTAHIS ONATIOBAILHOTO  KOTJA  JUIS 2. TexHOMNOTIYHI JIAaHIFOTH BUKOPUCTAHHS
p 00IrpiBy IPUMIIIEHb. COJIOMU JJIsl EHEPreTUYHOTO BUKOPUCTAHHSI.
Beboro 15 15 60

Buxmagad, K.T.H., JOII.

B.o. 3aBimyBaua kadeapu, K.T.H., JOI.

H. M. [luBenkoRa

B.B. Uy6a




17. KPMUTEPII OIIIHKY 3HAHb
Ha eTanax MpoMiKHOI0 Ta MiICyMKOBOI0 KOHTPOJIIO 3HAHb CTYJAEHTIB

Omninka «BigMiHHO» BHCTaBISIETHCS CTYJEHTY, SIKHI TPOTIATOM CEMECTPY CUCTEMaTHYHO
IpalioBaB, Ha €K3aMEHi MO0Ka3aB Pi3HOOIYHI Ta TIMOOKI 3HAHHS MPOTPaMHOI0 MaTepially, BMie
BUIBHO BHKOHYBATH 3aBJIaHHs, IO TependadeHi mporpaMoro, 3aCBOiB OCHOBHY Ta 3HAWOMHUU 3
JOJTATKOBOIO  JIITEPaTypor0, BITUYBAa€ B3a€MO3B’SI30K OKPEMHX PpO3AUIIB JUCHUIUIIHH, IX
3HAYCHHsI JIJI1 MalOyTHBOI mpodecii, BUSBUB TBOPUI 310HOCTI B PO3yMiHHI Ta BUKOPUCTAHHI
HaBYAJIBHO-TIPOTPAaMHOT0 MaTepiaidy, MpOSBHB 3JATHICTh /O CaMOCTIHHOTO OHOBJICHHS 1
TIOTIOBHCHHSI 3HAHb.

Ominka «JloOpe» BUCTaBISETbCA CTYACHTY, SIKMW BHUSBUB IOBHE 3HAHHS HaBYAIbHO-
MpPOrpaMHOTO Marepiaiay, YCIIIIHO BHUKOHYE TIepeadadyeHi IporpaMor0 3aBIaHHS, 3acBOIB
OCHOBHY JIITE€paTypy, IIO0 PEKOMEHJIOBaHA IPOrpaMolo, MOKa3aB CTIMKHH XapakTep 3HaHb 3
JTUCIUTIIIHA 1 3JaTHUN J0 1X CaMOCTIMHOTO TOMOBHEHHS Ta MOHOBIJICHHS Yy XOl IMOJAIBIIOTO
HaBYaHHS Ta NPOQeciifHOol AiSTBHOCTI.

Ominka «3aJ0BITbHO» BHCTABISETHCS CTYIEHTY, SKHH BHSBHB 3HAaHHS OCHOBHOTO
HaBYAIBHO-TIPOIPAMHOI0 MaTepialy B 00cCs3i, HEOOXiTHOMY JUIsl TOAAJBIIOTO HABYAHHS Ta
HacTymHoi poOoTu 3a mpodeciero, CHpaBiIsSeEThCS 3 BUKOHAHHIM 3aBlIaHb, TMEpPeI0aYeHHUX
IporpaMoro, JOMYCTUB OKpeMi MOXMOKM Yy BIANOBiJMI HAa €K3aMEHI Ta IpH BUKOHAaHHI
eK3aMEHallliHUX 3aBIaHb, aje BOJIOJIE HEOOXITHMMHU 3HAHHAMH JJIA I1X MOJOJIAHHS ITiJ
KEpiBHUIITBOM HAayKOBO-TIEJArOT1YHOTO MPalliBHUKA.

Ominka «He3anoBiTbHO» BUCTaBISETHCS CTYICHTY, SIKHH HE BUSBUB JOCTATHIX 3HAHb
OCHOBHOT'O HaBYAIBHO-TIPOIPAMHOT0 Martepiaiy, JOMYCTUB MPUHIUIIOBI OMUIKH Y BUKOHAHHI
nepeadadyeHux TMPOrpamMor0 3aBlJaHb, HE MoOXKe 0€3 JOMOMOTH HAayKOBO-TIEIaroTriyHOTO
NpaliBHUKAa BUKOPUCTATH 3HAHHA NpU TOJANBIIOMY HaBYaHHI, HE CIPOMIrcs OBOJOIITH
HaBUYKaMU CaMOCTIIHOT poOOTH.

Po3nonisn 0agiB, iki OTPUMYIOTH CTYI€HTH

Jlns BWBUEHHS JaHOI TUCIMILIIHM TepeadadyeHo JBa 3MICTOBHX MOIYJIS 3 TaKUM
PO3MOIIIOM TOJIUH:
—monaynb 1 obcsirom 42 ron (K1=0,75 kpenura);
— Moayib 2 obcsiroMm 48 rox (K»=0,75 xpenura);
BaransHuii 06csr 3a cemectp craHoBuTh 90 rogun (Kcepm=4,0 kpeautu ECTS).

HopMaTuBHa peiiTUHIOBa OLIHKA 3 KOXXHOTO OKPEMOT'O MOJIYJIS, 3 ICIUTY, @ TAaKOX 3
JTUCIUTIIIHY Y IIUUIOMY npuiiMaeThesi piBHoro 100 6ais.

JIisi TOTOYHOTO KOHTPOJII0 3HaHb Y KIHII KOXXHOTO 3MICTOBOTO MOJIYJSl CTYACHTH
MPOXOJISATH aTECTAII0 3 MOYJIsA (BUKOHYIOTh TUCEMOBY KOHTPOJIBHY POOOTY).

MiniManbHa pelTHHIOBa OWIHKAa 3 HaBYAJIbHOI Po0OTH, MOTpiOHA I JIOMYCKY
CTyJIEHTA JI0 ICTIUTY, CTAHOBHUTH 42 OaiB.

SIKImo cryaeHT, skuii HaOpaB 3 HaB4aIbHOI poboTu 60 1 Oinblie OainiB, 6axae OTpUMATH
OLIHKY 3 AMCHUUILUTIHU R ;¢ aBTOMaTH4HO, TO il HagalOTh y PO3Mipi, SIKUM JAOPIBHIOE HAsBHIN y
CTyJCHTAa PEHTHHIOBIN OLIHII 3 HABYAJIbHOI po0oTH R P!

R,ZZHC:RHP-

PeiiTnHroBa oninka 3 101aTkoBoi po6otu R;p Moxe craHoButu A0 20 OajiB. Bona

BU3HAYAETHCS JIEKTOPOM 1 HAIAETHCS CTYACHTAM pillleHHsM Kadeapu 3a BUKOHAHHS poOIT, SKi HE

nepenOayeHi HAaBYAIBHUM IUIAHOM, ajie CIPHAIOTH MiJBHIICHHIO PIBHA 3HAHb CTYACHTIB 3
UCLIUIUTIHM.
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PeiiTunroBa mrpadgua ouinka Ry rp Moxe cTaHOBUTH A0 S5 0aJjiB. BoHa Bu3HavaeThCs
JIEKTOPOM 1 BBOJIUTHCS PIMICHHSIM Kadeapu s CTYACHTIB, SKI Marepiall 3MICTOBOTO MOIYJIs
3aCBOTIM HEBUACHO, HE JOTPUMYBAJHCA rpadika poOOTH, TPOIMYCKAIN 3aHATTS TOLIO.

Mpumitku. 1. BignosigHo no «I[lonoxeHHs PO KPeAUTHO-MOAYIBHY CUCTEMY HaBUaHHS B
HYVBIll Ykpainu», 3atBepkeHoro pekropom yHisepcurery 03.04.2009 p., pedTHHT cTyneHTa 3
HaBYaJIbHOT poOOTH R gp CTOCOBHO BUBYCHHS TIEBHOI JUCITUTIIIIHU BU3HAYAETHCS 3a (HOPMYJIIOI0

_0,7-(R,-0,75+ R, -0,75) N
15
ne R, — peHTHHIOBI OILIIHKH 3 i-TUX 3MICTOBUX MOAYIB 3a 100-0anbHO0 MIKAJIOK0;

RHP

Ry - Rurrp = 0,35+ (R, +R,) + Ryp - Ry 1)

2,0 — KUTBKICTh KPEIUTIB, NMepeadayeHux poOOUYrM HaBYAJIHHHUM IJIAHOM ISl KOJKHOTO 13
3MICTOBUX MOJTYJIIB;

4,0 — cymapHa KUTbKICTh KPEIUTIB;
Rpp — peliTuHr 3 101aTKOBOI pPO6OTH;
Rirp — peiiTuHT mrpadHui.
Po3nonin 6aniB, siKi OTPUMYIOTH CTYACHTH, HABEJCHO B Ta0. 12.2.
OmuiHMBIIN piBeHb BUKOHAHHS aTeCTaliiHOI poOOTH 1 MOPIBHABIIM HOTO 3 HABEJACHUMH Y

Tabn. 12.2 tunoBumu piBHAMU 3a cucteMor0 ECTS, KOXXHOMY CTYACHTY HaJlalOTh TPU OIIIHKH 3
JaHoro Moaysis: HarioHanbny, ECTS Ta peiitunrosy R;.

Tabmuusg 12.1 — Po3nozin 6aiiB, SKi OTPUMYIOTh CTYAEHTH

IToToyHMIT KOHTPOJIb Peittunr 3 | PeitTunr 3 . [TincymkoBa
. .| PeuiTunr . 3aranbpHa
) ) HaBYAJIbHOI | JOZATKOBOI . | arecramis L
3MiCT. 3MicT. mrpadHUn KUIBKICTh
Monayib 1 MOZIYJIb 2 podory podotn R OairiB
AY AY Ryp R TP (ex3amen)
0-100 0-100
IloTrouna IToTouna
. . 0-70 0—-20 0-5 0-30 0-100
aTecTaris aTecTarisa
(TectyBaHHs) | (TECTYBaHHS)
Taomuus 12.2 — lIkana ominroBands: HamioHansHa Ta ECTS
Cyma 6aniB 3a Bci Ouirika OrmiHka 3a HaI[lOHAIBHOIO IIKAJIOI0
BH/M HAaBHAJIEHOL ECTS IS eK3aMeHy, KYpCOBOTO .
JISUIBHOCTI 6 AJIs1 331Ky
MPOEKTY (poOOTH), MPAKTHKHU
90-100 A BIIMIHHO
82—-89 B 106pe
74-81 C P 3apaxoBaHO
64-73 D 3aJI0BUILHO
60—63 E
35-59 EX HE3aJJOBUIBHO 3 MOKJIMBICTIO | HE 3apaX0OBaHO 3 MOXKJIHBICTIO
MTOBTOPHOTO CKJIaJIaHHS MTOBTOPHOTO CKJIaJIaHHS
HE3a0B1IBHO 3 000B’ I3KOBUM HE 3apaxoBaHo 3
0-34 F MTOBTOPHUM BUBYEHHSM 000B’I3KOBHM MOBTOPHUM
JUCLIUILTIHA BHUBYEHHAM JUCHUILIIHA
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18. KOHTPOJIbHI 3AIIUTAHHSA
U1l BU3HAYEHHS PIBHS 3aCBOEHHS 3HAHb
1. JlaiiTe BH3HAueHHS TepMiHy TexHiuHa OloeHepreTnka. BkaxiTh OCHOBHI
0COOJIMBOCTI TEXHIYHOT O10€HEPTETUKH.

2. SIki 0c00AMBOCTI 010€HEPTETUYHUX CUCTEM B arpapHOMY BUPOOHHUIITBI?

3. Ski mxepena eneprii B mpupoi? SIki Buay 6iomacu B arpapHOMY BUPOOHHIITBI?

4. JlaiiTe BU3HAUEHHS TepMiHy Oioras.

5. Ha3BiTh OCHOBHI BUIM TBEPAOTO Oi0TaIHBA.

6. SIKi BUAM pigkuX OlomanvB MOXKIJIMBO OTPUMATH B arpapHOMY BUPOOHHIITBI?

7. Skuit Bu BUpOOHUIITBA € OE3BIAXOAHUM?

8. SIKy posib eHepropecypcH BiAirpaoTh y BUPOOHUIITBI?

0. SIKy posb eHepropecypcH BiIirparoTh y )KUTIOBO-KOMYHAIIbBHOMY TOCITOAApCTBI?

10.  Skmii piBeHb CHOXXMBAHHSI EHEPrOPECYpCiB Yy  CLIbCHKOTOCIOIAPCHKOMY
BUPOOHUITBI YKpaiHnu?

11.  Ski 06'ekTu Ol0CHEPreTHYHUX CHCTEM B arpapHOMY BUPOOHUIITBI?

12. VYV sgxux HanpsMKax TIIOBHHEH 3JIMCHIOBATHCS PO3BUTOK BHUPOOHHIITBA Ta
BUKOpPUCTaHHA OionanuBa?

13. B qoMYy CYTHICTh KOHIIETI  JuBEepPCU(IKOBAHOTO BUPOOHHUIITBA
CLIBCHKOTOCTIOAAPCHKOT MPOAYKILT Ta OiomanyBa B arpoeKocCucTeMax?

14.  SIxi OnmokW BXOIATH B CTPYKTYPHY CXeMa arpOe€KOCHCTEMH 13 BHUPOOHHUIITBOM
Oiomanus?

15. Ha3BiTh HampsMmku auBepcu(IKOBAHOTO BHPOOHHUIITBA CILITBCHKOTOCIIOMAPCHKOL

npoAyKLii Ta 6ionajuB B arpoekocucTeMax. YuM OOMEXEeHO BHUKOPUCTAHHS EHEPreTHYHOTO
MOTEHITiay 6ioMacH B arapHOMY BUPOOHHUIITBI?

16. SIki OCHOBHI MEXaHIKO-TEXHOJOTIYHI OCOOJIMBOCTI BUPOOHHUIITBA OiomanuBa Ta
OTPHUMaHHS €HEPril B MeKaxX arpoeKOCHCTEMH?

17.  SIki ocHOBHI mepeBaru i HEJOJIKM BHPOOHHMIITBA 1 BHUKOPHUCTaHHS Oiorasy B
arpapHoOMy BUPOOHHUIITBI1?

18.  SIlki OCHOBHI TmepeBard BUPOOHUITBA TEMJOBOI €Heprii 13 CHUPOBUHH
CLTBCHKOTOCTIOIAPCHKOTO OXO/IKESHHS?

19. B yomy mossraioTh CKJIQJHOILI Ta MepeBaru BUPOOHUIITBA PIIKOro OiomajivBa B
arpapHoMy BUPOOHHUIITBI1?

20.  Big uoro 3anexaTh TpaHWYHI 3HAYeHHA OOCSTIB CHPOBUHH JUIs BHPOOHMLITBA
6ionanuBa?

21.  Skwii BkJIaa BUPOOHMITBA OlOMaiavB y CTPYKTYpl HAIXOMKEHb KOUITIB Ta
NpUOYTKIB BiJl BAPOOHUIITBA ClLIILCHKOTOCTIONAPCHKOT MPOTYKIIIi?

22.  SIxi oCHOBHI omeparlii TeXHOJIOTIYHOTO MPOLECY NPU BUKOPHCTAHHI MTPOMHCIOBOT
TEXHOJIOT11 BUPOOHUIITBA POCITMHHOT OJIii?

23.  SIki TexHONOriyHi omepamii BIACYTHI B  arponpOMHCIOBIH  TEXHOJOTI]
BUPOOHMIITBA JU3EIHLHOTO OloMmaiiBa y OPIBHSAHHI 3 POMHUCIOBOIO?

24.  OnuiuiTh TEXHOJOTIYHY CXEMY arponpOMMCIOBOTO BHPOOHMIITBA JAWU3EIHHOTO
OlomayiMBa 13 BUKOPHUCTAHHSIM JIBOXCTYIIHYATOTO BIPKMMaHHS OJIii.

25.  SIki OCHOBHI omeparii TEXHOJOTIYHOIO MpPOIEeCy OTPUMAHHS JAU3EIHHOTO
6ionanuBa?

26.  SIki OCHOBHI IepeBaru HEBEIMKUX 3aBOJIB Il arpONPOMHUCIOBOTO BUPOOHUIITBA
IIU3EJILHOTO OlommanuBa?

27. Sk moxe OyTM BHM3HAauYeHa IiHAa ouii JApyroro (rapsayoro) BiDKUMaHHS B

3QJIEKHOCT] BiJl IIHU OJii MEPIIOro (XOJOJHOT0) BDKMMAHHS y BHMAJAKY, KOJU KOE(iIli€EHTH
BUXOJY OJii Mepuoro (XoJ0JHOT0) Ta APYroro (rapsayoro) BiKMMaHHS OJHAKOB1?

28. Slki OCHOBHI HEIOJIIKM 3aCTOCYBAaHHsS JBOXCTYIEHEBOI CXEMH BHPOOHHMIITBA
POCIMHHOT 0ii?
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29.  SIki OCHOBHI HEIOJIKM ICHYIOUMX YCTAaHOBOK J/JIsi BUPOOHHUIITBA JWU3EIHHOTO
6ionanuBa?

30. Bin sikux pedoBUH HEOOXITHO OUMIATH IU3eTbHE 010MmaInBO?

31.  Sxi peakTOpW 3aCTOCOBYIOTHCS [IJIi BHUPOOHMIITBA JU3EIBLHOTO OlomanuBa?
Oxapakrepusyiire ix.

32.  SIxi OCHOBHI IEpeBaru HEBEJIUKUX 3aBOJIB JJIsi arpOIPOMHCIOBOTO BUPOOHHMIITBA
JIU3eIpHOro OiomanuBa?

33. 3a paxyHOK 4YOTro [IOCSATAEThCS EKOHOMIYHA €(EeKTHUBHICTh BUPOOHHUIITBA

nu3enbHoro OlomanuBa? Bin skux (akTopiB 3aJeKuTh COOIBapTICTh BUPOOHHUITBA TU3EIHHOTO
6ionanuBa?

34.  Skuii BHI TEepeMINIyBaHHS CyMillli POCIMHHOI OJii Ta METHJAaTy Kajito
Harie(peKTHBHIIINIA?

35. o saBnse coboro mporiec ectepudikarrii?

36. 3a SIKUMH TTOKa3HUKAMU OIHIOIOTH SKICTh BUPOOJIICHOTO TU3EJIBHOTO OlomannBa’?

37. Sk 3MIHIOETHCS KIHEMATUYHA B’A3KICTh AU3EIHHOr0 OlOMAINBa B 3aJIEXKHOCTI BIJT
KOHIICHTpaIlli MeTHJIaTy Kajito?

38.  SIk 3MIHIOETBCA TeMIepaTypa Clalaxy JU3eJbHOro OiomaauBa B 3aJ€KHOCTI Bif
4yacy MOTo BIJICTOIOBAHHS 3 JIOCTYIIOM TOBITPs?

39. Sk BU3HauaeThCs KOoe(illieHT BUXOLY AU3EIbHOrO OionanuBa?

40. Sk BuU3HAYAEThCS MPOAYKTHBHICTH Tpoliecy erepudikaiii pocIWHHOI Ofii B
nU3enbHe OlonaanuBo?

41.  Slk BU3HAYAIOTHCS MUTOMI BUTPATH €JIEKTPOCHEPTii Ha BUPOOHUIITBO JAU3EITHHOTO
OilomanuBa?

42. Onumrite poOoTy oONamHAHHS IS BUPOOHHUIITBA JHW3EIBHOTO OlomanuBa 3

BUKOPUCTAHHSAM TiIpPOMEXaHIYHOTO MepeMinryBaHHs. Sk 3amexarbs 00epTH TipoMexaHiuHOi
MIIIAJIKK B/l YaCTOTH CTPYMY, IO TTOJAETHCS HA ENCKTPOBUTYH?

43.  Slxka roJOBHAa TEXHIUYHA TMpoOJieMa UIMPOKOTO BIPOBAIKCHHS IH3EIBHOTO
OiomanuBa?

44, Y 4oMy rojioBHa BIIMiHHICTh TU3€JIHHOTO 010MaiuBa Bijl IU3EILHOTO MaauBa’?

45. 'V dYoMy TOJOBHI TepeBard IU3EJILHOrO OlomajvBa IOPIBHSHO 3 JIU3CIHHUM
najauBoM?

46.  SIki OCHOBHI HEOJIKH IW3EJIBHOrO OlOMayMBa, KOTPI BaXKO YCYHYTH THM YH
1HIIIMM CTIOCOOOM Yy Tpo1ieci BUpOOHULITBA?

47. VY 4omMy mOJSITalOTh OCHOBHI BIAMIHHOCTI JM3EIBHOTO TajgWBa BUPOOJIEHOTO 13
PI3HUX POCIMHHUX OJii?

48. Sk 3MiHIOETBCS TIPH 3aCTOCYBaHHI JM3EILHOTO OlomajguBa Ta HWOTO CyMimied 3
TU3ETLHUM MMaTMBOM MOTYXHICTh 1 KDYTHUI MOMEHT, SIKHU pO3BHUBAE ABUTYH?

49. Sk 3MIHIOETBCS TIPH 3aCTOCYBaHHI AM3EILHOTO OiomajgwBa Ta HWOTO CcyMimied 3
JU3eTFHUM MMATMBOM IMUTOMA 1 TOJIMHHA BUTpaTa naimuBa?

50. 3a paxyHOK 4YOrO TIJBHUINCHHS TEMIIEpAaTypu IU3EIbHOTO OiomajauBa Tepen
BIIOPCKYBaHHSM MOKpAIIy€e HOro 3ropaHHs?

51.  Sxwmii epexTUBHMIA J1alla30H BUKOPUCTAHHS TU3EILHOTO OlomalivBa, MPHU SIKOMY

KiHEMaTH4yHa B’S3KICTb HE Oylne CYTT€BO BIUIMBATH HAa POOOTY AM3ENBHOrO IBHTYHA IS
CyMIIIeH 3 AU3ETbHUM MMaJTUBOM Ta YUCTOTO JU3EIIBHOTO OlomanuBa’?

52. OnwuumiTh cUCTEMY IBOCTYIIEHEBOTO MiTITPpiBY AU3EIBbHOrO Oionanuaa.

53. [Ipu sxiii TeMmrepaTypi HarpiBy JU3EJIbHOTO OlomajiMBa JIOCSATAETHCS HMOTO
MiHiMalbHa BUTpaTta?

54, OxapakTepu3yiTe 3aJeXHICTh MHUTOMOI BUTpaTH TNaJMBa BiJ] HAaBaHTAKEHHS

JIBUTYHA TIPU BUKOPUCTAHHI IM3EIBHOTO MallMBa, TU3EIbHOTO OiomanuBa 0e3 HarpiBy Ta i3
3aCTOCYBaHHSIM HarpiBy HajIHBa.
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55.  OxapaxTepu3yiTe 3aJIe)KHICTh TUTOMHUX BUKUIIB YaHOTO ra3y BiJl HABAHTAXKEHHS
JBUTYHA TP BUKOPUCTaHHI JTU3EIBLHOTO IajkBa, AU3EJIbHOro OlomanuBa Oe3 HarpiBy Ta i3
3aCTOCYBAaHHSIM HarpiBy MaJnBa.

56. OxapakTepu3yiTe 3aJeXHICTh MUTOMUX BUKHIIIB BYTJICBOAHEBUX CIOJIYK BiJ
HABaHTAXXCHHS JIBUT'YHA INpPH BUKOPUCTAHHI JM3EIBHOTO MAaNMBAa, TU3EIbHOr0 OlomanuBa 0e3
HarpiBy Ta 13 3aCTOCYBaHHSM HarpiBy MajvBa.

57. OxapakTepu3yiiTe 3aleXHICTh MUTOMHX BUKHIIB OKCHAIB  a30Ty BIiJ
HABaHTAKCHHsI JIBUTYHA TPU BUKOPUCTAHHI JU3EIBHOTO TajuBa, JW3EIhHOTO OiomanuBa 0e3
HarpiBy Ta i3 3aCTOCYBaHHSM HarpiBy najiuBa.

58. Sk BmMBae BUKOPUCTAHHS CHUCTEMH JIBOCTYIIEHEBOTO MIIITPIBYy AM3EIHLHOTO
OlonasivBa Ha NEpPEeBUTpATy AM3EIbHOro OlomanuBa y MOPIBHAHHI 3 AM3EIbHUM MaJHBOM
Ha(TOBOTO MOXOKEHHS?

59.  SIkMX OCHOBHUX TpaBWUJ JOLUIIBHO JOTPUMYBATHCS TpU BUKOPHUCTAHHI
IU3EILHOTO OlommanuBa?

60.  SIxi ocHOBHI mNpo¢iTakTHYHI poOOTH HEOOXiTHO BHUKOHATH IEpe] MOYaTKOM
eKCIUTyaTallii JBUTyHa Ha TU3eIbHOMY O10TannBi?

61. 3a paxyHOK 4YOro JOCSTAETbCI EKOHOMIUHA e(QEKTUBHICTh 3aCTOCYBAaHHS
IU3EJILHOTO OlommanuBa?

62. SIk BU3HaYaeThCs BUTpaTa NaduBa IMpH poOOTI AW3ETBHOrO [JBUTYHA 32
JIOTIOMOT'0F0 00KaTyBaJIbHO-TAIBMIBHOTO CTEH]T

63. SIky peuoBHHY Ha3uMBalOTh OioeraHojoM? JlaiiTe XapaKTEepUCTHKY OioeTaHOTy?
Yuwm Bigpi3HIETHCS 610€TaHOI Bl €TaHOTy?

64.  BkaxiThb OCHOBHI €Tamy TEXHOJOTTYHOIO Mpolecy BUpoOHUITBa OioeTanomy. s

4oro TMoTpiOHe 3HEBOAHECHHs Oioeranony? Slkuii  Buxim OiloTeHany 13  OCHOBHHX
CLTBCHKOTOCTIOAPCHKUX KYIBTYpP?

65. Lo stBste COOOXO TUCTHIIALIIHA KOJIOHA?

66. Lo sBnse coboro pexTudikariitna konoHa?

67. OnuiIiTh TEXHOJIOT1F0 OTPUMAaHHS 0610€TaHOITY 13 KPOXMJIEBMICTHOI CHPOBUHH.

68.  OnuiTh TEXHOJOTII0 OTPUMAHHS 010€TaHOITY 13 IYKPOBMICTHOI CHPOBUHH.

69. OnuiIiTe TEXHOJIOTIF0 OTPUMAaHHS 010€TaHOITY 13 IFOJTF0JI030BMICTHOT CHPOBHHH.

70.  OnuiiTeh TEXHOJOTIYHY CXEMYy BHMPOOHHMITBA CIUPTY 13 KpPOXMaJIEBMICTHOI
CUPOBUHM?

71. B 4omy CyTHICTb T€XHOJIOTIi OTpUMaHHs 0i0eTaHOMy i3 BoopocTeii?

72. Ski cmocoOu 3HeBOIHEHHS Ol0eTaHoy Bu 3Haete?

73. 1o Ttake MoJieKyIsipHE CUTO?

74.  Sxi kpaiHu € JgigepamMu y BUpOOHUIITBI OioeTaHony? Ha3BiTh OCHOBHI HampsIMKH

BUKOPUCTaHHA 010€TaHOIY.
75. Sk npoxoauTh 30pOKyBaHHSI CHPOBHUHH IIPU BUPOOHUIITBI Oi0oeTaHOITy?

76.  Po3kpwmiiTe CYTHICTb TEXHOJIOTIYHOTO TIPOLECY OIIYKPIOBAaHHS CHPOBUHHU TIpU
BUPOOHUIITBI O10€TaHOITY.

77.  Po3kpwiiTe CyTHICTh EH3UMATUYHOTO METOIy BUPOOHUIITBA 010€TAHOITY.

78. Sxi nusIXk 3MEHIICHHS BHUTpPAaTH BOJM Ha TMPUTOTYBAHHS 3aMiCiB TP
BUPOOHHUIITBI OioeTaHOTy?

79. [Tpo 1o cBigunTh aHai3 (13UKO-XIMIYHUX BJIACTUBOCTEH OloeTaHOTy?

80.  SIxi ocHOBHI mepeBaru BUKOPUCTAHHS 010€TaHOIY B SIKOCTI MOTOPHOTO HaluBa?

81.  SIxi ocHOBHI IepeBaru BUKOPUCTAHHS 010€TaHOJy B IKOCTI J00OAaBKH 710 OEH3UHY?

82.  SIxi OCHOBHI HEJIOJIIKW BUKOPUCTAHHS 010€TaHOIy B ABUTyHaX?

83. Uum o00ymOBII€HI TEPCHEKTHBH BHUKOPHUCTaHHS OioeTaHony y cBITI? UYu €

NEepCIEeKTHUBH BUKOPHUCTaHHs OioeTaHoIy B YKpaiHi?
84. [ITo Bu 3naeTe nmpo Bukopuctanus 6ioetanony B CILIA, bpa3unii, €Bpocorozy?
85.  SIki ocobumBocTi GaraTonanuBHOrO ABUryHa cucremu FFV?
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86. Ha saxux cymimax OeH3uHy 3 O10€TaHOJIIOM MOXYTh NpAIIOBaTH 3BUYANHI
JIBUTYHH BHYTPIITHHOTO 3TOPSIHHSA?

87. o moTpiGHO 3MIHUTH MOPIBHAHO 3 POOOTOIO0 HAa OCH3MHI MPH 301JIbIIEHH] BMICTY
0loeTaHOy B MAJMBHIN CyMinmi?

88.  Poskpuiite 0coOIMBOCTI BUKOPUCTAHHS 010€TaHOJIy B JBHTYHAaX BHYTPILIIHHOTO
3TOPSIHHSA?

89.  SIki Bunu manuBa i3 BMicToM OioeTanony Bu 3Haete? Ha3BiTh iX Mapku.

90.  Sxi 0coOIMBOCTI IBUTYHIB, 110 BUKOPHUCTOBYIOTh O10€TaHOI?

91.  SIki cmocoOu moa0NaHHS HET0JIKIB BUKOPUCTAHHS 010€TaHOIY B IBUTYHaX ?

92.  Sxi mepeBaru i pu3UKN BUKOPUCTAHHS O10€TaHOJY B IBUTYHAX?

93. Ilpu sKMX 3HAYEHHAX KyTa BUIIEPEDKEHHS 3alajieHHs JOCSATA€ThCS MiHIMallbHA
BuTpara 6ensuny 13 10% ta 20% nobaBkoro OioeTaHoITy?

94.  Slxa mepeBHTpaTa MajuBa MOPIBHSHO 3 IITATHUM OCH3MHOM MpPU ONTUMAIBHOMY

3HA4YeHH1 KyTa BUIIEPEIKEHHS 3aMajeHHs 32 YMOBH HUBJICHHs aBTOMOO1Is OeH3uHoM 13 10% Tta
20% nobaBkoro OGioeTaHoIy?

95. Hackinbku cymapsi macoBi Bukumu, 3BeaeHi 10 CO, npu KUBJICHHI OCH3WHOM 3
10% ta 20% nobGaBkoio 6i0eTaHOy MEHIII OPIBHIHO 3 OeH3UHOM?

96. Hackinbku 3017bITy€THCS TOJIMHHA Ta MUTOMA BUTpATa MajuBa MPH 3aCTOCYBaHHI
cymimri 3 BMictoM 10% 6ioetanoiny?

97.  Slxe mOBMHHO OYyTH CITIBBITHOIICHHS BYTJIEITIO 1 a30TY Y KOMIIOCTHIM cyMirri?

98.  Ski OyBaroTh ciocoOu aHaepoOHOI pepmeHTarrii?

99. Sk cucrema BHAAJICHHS 1 TEpEPOOKH THOIO BILUIUBAE HA OOCSITH THOECXOBHIIL?

100. IIlo Take 6iora3? 3aBIsKH SIKOMY MPOIIECY YTBOPIOEThCS Oioras?

101. Ywmm OGiora3, BupobsieHuii 13 6ioMacu, BiIPI3HAETHCS BiJl IPUPOTHOTO Tazy?

102. 3 sK0i cCUPOBHHU MOXK€E BUPOOIATUCH Oioras?

103. OxapakrepusyiiTe cydacHHil cTaH 0iora3oBuX TexHOJOTiH. YoMy BHPOOHHIITBO
6iorasy € ozHi€l0 3 6€3BIIXOJHUX TEXHOJIOTINH?

104. SIxi gBa OCHOBHI BHJM MIATOTOBKH 1 OpOJIHHS CHPOBHHU BHUKOPHUCTOBYIOTHCS Y
010ra30BUX TEXHOJOTIsX?

105. OxapakrepusyiiTe MIKpOOIOJOTIUHI OCHOBH TIPOIlECY BHUPOOHHUIITBA Oiorasy.
Ckinbku rpyn 6akrepiit 6epe ydacts y BUpoOHUITBI Oiora3zy? Ha3siTh ix.

106. [Maiite kimacudikamiro METaHOYTBOPIOIOUMM OakTepisiM 3a TeMIlepaTypHUM
PEKUMOM.

107.  SIxi OCHOBHI €J€MEHTH KOHCTPYKIIii MaloTh TBep1odha3Hi 610ra30B1 YCTAHOBKH?

108. SIki ocHOBHI MOKa3HUKHU TBepAO(ha3HOT0 OpOAIHHS B iCHYIOUMX OiopeakTopax?

109. SIxi ocHOBHI HEJOJIKH pinKodazHUX O10Ta30BUX PEAKTOPIB?

110. Yum obymoBieHa HU3bKa €()EeKTUBHICTH MPOLECY BUIUICHHS METaHy Iij 4ac
TBep0a3HOro OpOMiHHS?

111.  SIki OCHOBHIi €I€MEHTH KOHCTPYKII1 MalOTh pijikoda3Hi 010ra3oBi yCTAaHOBKU?

112. OxapaxTepusyiTe nepIy Ta Ipyry cTaaii anaepoOHOTO 30poKyBaHHS OioMacH.

113. Skuii MacoBMil BHXi MeTaHy Ta BYIJIEKHCIOrOo Ta3y IMiJl 4Yac aHaepoOHOI
dbepmenTartii 1 kr opraHiqyHOi pe4OBUHU?

114. Slkuii ocHOBHUI HampsM iHTeHcUIKalii mporecy pikopazHOro 30poKyBaHHS
6iomacu THOIO?

115. B s4xkux Mexax IOBHHHAa OyTH BOJIOTICTH OloMacH TpHU BHKOPHCTaHHI
pinkodazHoro anaepoOHOTO 30pOHKYBaHHS?

116. Yum oOyMoBI€EHAa HI)KHA MeXa BOJOrocTi OloMacH TpU BHUKOPHCTaHHI
pinkodazHoro anaepoOHOTO 30pOKYBaHHS?

117. Yum oOymoBIeHa BepxHsS MeXa BOJOrocTi OioMacu TpU BHUKOPHCTaHHI
pinkodazHoro anaepoOHOTO 30pOKYBaHHS?

118. SIki OCHOBHI THMNHU MIIIAJIOK BUKOPUCTOBYIOTHCS JJISl MEpEeMilIyBaHHS Oiomacu
pH pinkodazHOMy aHaepOOHOMY 30pO/KYBaHHI?
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119. SMxwmii Buxinm Oiorasy MokHa oTpumatd 3 1 T OioMacu mpu piakodazHOMY
aHaepoOHOMY 30pOKyBaHH1?

120.  Skwmii nuTomMuii BUXizx 6i0Ta3y MarTh Cy4acHi pikogasHi 610ra3oBi yCTaHOBKU?

121. SIxkuii MakCUMaJdbHUW PIBEHBb PO3KJIAAy OPraHiuHOi PEYOBHHH OloMacH Tij Yac
piakodaznoro anaepoOHOro 30poKyBaHHA?

122.  SIxi ocHOBHI IIEpeBarv Ta HEIOMIKUA Cy9acHHX 010Ta30BUX YCTAaHOBOK?

123.  SIki ocHOBHI mepeBaru Ta HeloJIiK1 00epTOBOTrO 610ra30BOro peakropa’?

124, SIx BU3HAYAETHCS MOTYKHICTD, SIKA CIIOKUBAETHCS MPUBOTHUM EJICKTPOIBUTYHOM
00epTOBOro 610ra30BOro peakTopa i3 eNeKTPHUYHOI Mepexi?

125.  SIxi € MeToM 3HUKEHHS CIIOKMBAHOT MOTYKHOCT1 Ha 00OEPTaHHS PeaKTOPiB?

126. TloscHiTh BIJIMB KoedillieHTa 3aHYpEHHS 3allOBHEHOTO 00EpPTOBOrO METaHTEHKA
Ha TOTYXXHICTh MPUBOJHOTO MEXAHI3MY.

127. Yum oOyMOBIIEHO KOJMBAHHS CIIOKMBAHOI E€JIEKTPHUYHOI MOTY)KHOCTI TiJ Yac
pobotu 06epToBOTO peakTopa?

128. Sk mepeminryBaHHs BIUIMBA€ Ha BUX1j Oiorasy?

129.  SIxi oCHOBHI €1€MEHTH KOHCTPYKIIii 610ra30BOi yCTaHOBKH?

130. SIki OCHOBHI METOAM 3HI)KEHHS BUTpaT eHeprii mpu poboTi 6iora3oBoi
YCTaHOBKH?

131. Slka ponb iHOKYsILii GiomMacu npu poO6oTi 610ra3oBoi yCTaHOBKHU?

132. SlkuM dYMHOM 3AIMCHIOIOTH I1HOKYJAIiI0 OiomMacu mpu poOOTI OGiora3oBoi
YCTaHOBKH?

133. Po3zkaxiTe mpo OymoBY Ta IPUHIIMI pOOOTH 010ra30BO1 YCTaHOBKH.

134. Sk BU3HAYMTH BUPOOHUYY COOIBApTICTh BUPOOHULITBA OioMeTaHy?

135. SIkuii OCHOBHUH TEXHOJOTIYHUN TMOKA3HWK BUPOOHMIITBA BHU3HAYAE EKOHOMIUHY
e(eKTUBHICTh BUPOOHUIITBA OioMeTaHy?

136. SIxa cobGiBapTicTh BUPOOHHUIITBA OiOMeTaHy 0€3 ypaxyBaHHS BapTOCTI OpraHIYHUX
n00puB?

137. SIxi ciocobu oTprMaHHS TEIIOBOI eHeprii i3 0iora3zy Bu 3Haere?

138. Ha3BiTh BuAM Ta30BUX MaJbHUKIB. YUM BIPI3HAETHCS MaJbHUK KOTIIA
MIPU3HAYEHOTO TSI CTIAJIFOBAaHHS Oioraszy?

139. Ywuwm Binpi3HAETbCA KyXOHHA IUINTA, IO MpaItoe Ha Oiorasi?

140. Po3zkaxiTe nMpo mpu3HAYEHHS Ta KIacu(IKaIlilo ra30BUX KOTIIB. 3 SIKUX OCHOBHHUX
€JIEMEHTIB CKJIAIa€ThCSI FA30BUIA KOTEN?

141. Ywum oOyMOBIICHI BIAMIHHOCTI AJTBHUKIB IO MPAIIOIOTH Ha 6i0ra3i Bij] MAJIbHUKIB
110 MPAIOI0Th Ha IPUPOAHOMY Tazi?

142. Slxuii Ta3 Ha3uBawTh OlomeTraHoM? Ha3BiTh OCHOBHI CIOCOOM BHKOPUCTAHHS
OiomeTany.

143. Ha3BiTb OCHOBHI BHUMOTH J0 SKOCTI OlomeraHy. Ha3BiTh OCHOBHI eTamu
OUMIICHHS Ta 30araueHHs OioMeTaHy.

144, CkaxiTh 3a SKMX YMOB MOXJHMBE IIOCTa4aHHs 0iora3dy B 3arajbHy MEpEexKy
IPUPOJIHOTO razy?

145.  SIxum yMHOM 3IIHCHIOETHCS BUAICHHS CIPKOBOAHIO 13 Oiora3zy?

146. Sk BinOyBaeTbcs ocymeHHs Oiorazy?

147. Slxuii mporec Ha3MBaKOTh 30aradeHHsM Oiorazy? [l 4oro HEOOX1AHO MPOBOJAUTH
OUUIICHHS Ta 30araueHHs Oiorazy?

148. Illo nasuBaroTh KoreHepaiiero? 11lo Ha3uBarOTH KOTeHEpaTOpoOM?

149. o sBnse co0ol KOreHepaliifHa yCTaHOBKa MJIsi MEPEpOOKH OTPHUMAHOTO
Oiorazy?

150. Slkum unHOM MO>KHa 3a0e3MeynTH HarpiB 6iomMacH y 0i0ra3zoBUX peakropax?

151. Sk BM3HAYUTH BUPOOHWYY COOIBApPTICTH BUPOOHMIITBA €ICKTPOCHEPTii HA OCHOBI
6iomerany?
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152.

Skuil TOKa3HUK JU3eNb-TEHEpaTopa BHU3HAYA€ EKOHOMIUHY e(eKTHBHICTh

BUPOOHMIITBA EJICKTPOCHEPTii HA OCHOBI OioMeTaHy?

153.  SIka nmotpe6a B Giomaci m1st oTpumanHs 1M GioMeTaHy 3a dac 36poKyBaHHs?

154. SIxa motrpeba B Oiomaci mna oTpuManHs 1kBT-rox. enexTpoeHeprii 3a dac
30poKyBaHHA?

155. SIka coGiBapTicTh BHPOOHHMIITBA €JIEKTPOCHEprii Ha OCHOBI Oiomerany? Sxwmii
OpIEHTOBHHI TEPMiH OKYIHOCTi 010ra30BHX YCTaHOBOK?

156. IIlo sBhsie coboro «3eneHUi» Tapud Ta sIKe BiH Ma€ BIIHOIIEHHS 10 pOOOTH
610ra3oBUX yCTaHOBOK?

157.  SIxi icHYIOTh TEXHOJIOT11 ClIaTFOBaHHsI TBepaoro OionmaymBa? OxapakTepu3yure ix.

158. Oxapaktepu3yiTe TEXHOJOTIYHMHA JAHLUIOT BUKOPUCTAHHS  COJOMH  JUIS
E€HEPreTUYHOTO BUKOPHUCTAHHSI.

159. Ha3zBiTh ciocoOM BUKOPUCTAHHS COJIOMU 3€PHOBHUX SIK EHEPTOPECYPCY.

160. Sxi Taumm mpec-miabupaviB Bam Bimomi? Ha3BiTh OCHOBHI XapaKTEpUCTUKHU TIOKIB
COJIOMH.

161. Hagimo 3acTOCOBYEThCS TPaHYJIIOBaHHS OiomaanBa’?

162. Jlaiite BU3HAueHHS NOHATTS '"manuBHI rpaHynmu". OxapakTepu3yiTe MaJUBHI
TpaHyJIH.

163. Oxapaktepu3yiTe TEXHOJIOTiII0 BHUPOOHMIITBA MAJUBHUX TpaHyl (Teier) i3
COJIOMH.

164. Oxapakrepu3ylTe TEXHOJIOTiI0 BUPOOHUIITBA MAJTUBHUX OPHKETIB 13 COJIOMHU.

165. Yomy TBepae OiomaauBO MPaKTUYHO HEHUTpAJIbHE MO0 3POCTAaHHS IMAPHUKOBOTO
edekry?

166. Ha3BiTh mepeBarn Ta HEAOJIKM OCHOBHHMX CIIOCOOIB OTpPUMaHHS €HeEprii i3
Oiomacw.

167. Illo € HaWOIIBII BaXIWUBOIO NAJTMBHO-TEXHOJIOTIYHOK XapaKTEPUCTUKOIO
Oiomacu?

168. Bxkaxits CEPEIHIO TETJIOTBOPHY 3IaTHICTH BUIIB oiomacu
CUIBCHKOTOCTIOAAPCHKOTO OXOPKEHHSI.

169. SIxe ocHOBHE 00JIalHAaHHS BXOIUTH JO CKJIAAy JIiHII 13 BUPOOHHIITBA MAIMBHUX
rpanyin’?

170. SIxe ocHOBHE O0OJIalHAaHHS BXOIUTH O CKJIAAy JIiHII 13 BUPOOHHIITBA MAIMBHUX
OpuKeTiB?

171. Slxumu mapaMeTpamMu XapaKTepU3yIOThCS MaJUBHI TpaHyJnd Ta OpUKETH.

172. Ha3BiTh yMOBH, 1110 HEOOX1/1HI 17151 €(PEeKTUBHOTO CHaNOBaHHS OiomMacHu.

173. BxkaxiTh, Ha SKI TPYNMH MOXKHA PO3IUIMTH TBEPIONAIMBHI KOTIH BUXOISYU 3
0COOJIMBOCTEH TEXHOJOTIH CIatfOBaHHs 010MacH.

174. BxkaxiTh 0COOIMBOCTI TPAIUILIIMHUX TBEPIOMAIIUBHUX KOTJIIB.

175. Sxi BuUOM KOTJIIB JJs CHOATIOBaHHA OiOMacu  CUTbCHKOTOCIIOAAPCHKOTO
MOXOJKEHHST BUPOOJISIOTh B YKpaiHi?

176. BkaxiTh 0COOIMBOCTI POOOTH aBTOMAaTHYHUX KOTJIIB.

177. BxkaxiTe 13 sAKUX MIpKyBaHb BHUKOHYETHCS MiAOIp TOTYXHOCTI KOTIA JIA
OTTaJICHHSI.

178. SIxi TpyaHOII BUHUKAIOTH NP CHIAIFOBaHHI POCIMHHOI Oiomacu?

179. Jlns yoro mpu3HaYSHUN ra3oaHaiizaTop?

180. Bix yoro 3anexuts BMicT CO y TMMOBHX Ta3ax TBEPIONATMBHOTO KOTa?

181. Slka posb €eHEpreTUYHUX KYJIbTYp y 3MEHIIECHH]I BUKU/IIB TAPHUKOBUX Ta3iB?

182. Sxi Buam eHepreTHYHUX pociuH Bu 3Haete? Sk KimacudikyrOTh €HEpPreTHYHI
pocauHu?

183. SIki eHepreTHuHi KyJbTypH Ha3UBAIOTh TPAB IHUCTUMHU, JIEPEBOIOAIOHIMH TOIIO?

184. Ha3BiTh OCHOBHI XapaKTePUCTUKU MICKaHTyca Ta BEpOH EHEPreTUYHOI.

185. OmnumriTe Taki eHEpreTUYHi KyJIbTYPH SK CHIIb(]iii, O4epeT Ta copro.
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186. ki cnocoOu caaiHHS €HEepreTUYHUX KyIbTyp Bu 3Haere?

187. SIxi MamMHU BUKOPUCTOBYIOTH ISl CAIIHHS Ta 30MpaHHS €HEPTeTUYHUX KYJIbTYpP?

188.  SIki 0coOGMMBOCTI AOTIISAY 3a IUTAHTALISIMA €HEPTeTUYHUX KYIbTYp?

189. Sk eHepreTHuHi KyJbTYpH BIUIMBAIOTh Ha e€(EKTUBHICTh (YHKIIOHYBAHHS
arpapHoro BUpOOHULITBA?

190. Ha3BiTh OCHOBHI HaNIPSIMKH BUKOPUCTAHHS EHEPTCTHYHUX KYJIbTYp?

191. Ski Buau GiomanuBa MOXKHA OTPUMATH 13 EHEPTETUUHUX KYJIbTYp?

192. SIxi mepeBaru Ta HEIOJNIKA BUPOIIYBAHHS CHEPTETUYHHX KYJIBTYp B yMOBax
arpapHoro BUpOOHULITBA?

193. Illo Take kapTorpama po3MilIeHHs MOTEHINAIB eHEPreTUIHOI CHPOBUHU?

194. Sk pospaxyBaTh KOOpAMHATH €(EKTUBHOIO DO3MIIICHHS MiANPUEMCTBA 13
BUPOOHMUIITBA MMAJTMBHUX TPAHYI?

195. I3 AKMX OCHOBHHUX €JIEMEHTIB CKJIQIa€ThCS TPaHYIATOP?

196. Illo mae BIIMB Ha CIIOKUBAHY MOTYKHICTh TpaHyIsiTopa’?

13. PE3IOME

HaBuanbHO-METOOMYHUNA KOMIUIEKC 3 JUCHUIUIIHM «MamuHad Ta oOJagHaHHSA
010€HEepPreTUKU» MICTUTh KOMILJIEKC IOKYMEHTIB, HEOOXITHUX JJIsSi BUBUCHHS JaHOT TUCIUILIIHU:
TUIIOBY HaBYAJIBHY Iporpamy, podody mporpamy, MPOTOKOJI Y3TO/PKCHHS, CTPYKTYPHO-JIOTIYHY
CXeMy BUBUYEHHS TUCIUILIIHU, KaJlCHAApHUHN IUTaH, KpUTEpil OLIHIOBAaHHS 3HAaHb CTYNCHTIB,
IHIWBITyaIbHI 3aBAAHHS JUIsl CAMOCTIHHOT POOOTH CTYJIEHTIB, KOMIUICKT TECTIB 1 KOHTPOJBbHHUX
3aMMUTaHb JUI BU3HAUYCHHS PiBHS 3aCBOECHHS 3HAHbD.

Educational-methodical complex subject «Machines and equipment for bio-energy»
includes a set of documents required for the study of this discipline typical curriculum work
program protocol coordination, structural and logical scheme of study subjects, schedule, criteria
for assessment of student learning, individual tasks for independent work, a set of tests and test
questions to determine the level of learning.
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

YKPAIHU
OKP __ Bakanasp Kadeapa EK3AMEHAIIMHUA 3aTBepaKyI0
HANpsSIM NiATOTOBKHU TPaKTOPIB, BIJIET Ne 1 3aB. kadenpu
cremiajJbHiCTh aBTOMOOLTIB Ta 3 TUCLUILTIHA
133 «anyseBe 6ioenepropecypcis Marmuau Ta (mc)
MaIIuHOO Y IyBaHHS) 2021-2022 oOJtagHaHHS YVFA B.B.
HAaBYAIbHHH PIK 010€HepreTUKU 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUpOOHHUIITBO TU3EIHHOTO Oi0maanBa

2.BkaxiTh OCHOBHI CKJIaJIOBI 010Ta30BOi YCTAHOBKH

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHX  mpoueciB | 6. /[0 AKUX THMOBUX NMpoLeciB 6i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | MmacooOMiH1

2 MeXaH14H1 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 TEIUIOBI 4 | TemoBi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuXpodiibHi OakTepii

1 THIM CBUHEH 1 | 30-45°C
2 MOJIOYHA CHPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 10-20°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
marepii JJs 3MiHM 1 BJACTHBOCTEl Ha
KOPHCTH JIOJHHH - 1Ie

8. Iyt yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT s 1 | nns 30epiranHs opraHiyHUX TOOpUB

2 6i0XiMist 2 | nans 30epiranHs cyocrpary

3 1HKeHepist 6locuctem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranfs 610J0TIYHOTO Ta3y

4. ]1o AxMX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPHCTOBYIOTH SIK?

MNOJAPIGHEHHA?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 MeXaHI4H1 2 | opraniusi 1o0puBa, 010NATUBO
3 riApoMexaHiyH1 3 | MacTuIBHI MaTepiaIn

4 TEIUIOBI 4 | miHepanbpH1 10OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIIIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHI4H1 2 | eKcTpynep

3 riipoMexaHiyH1 3 | razroapaep

4 TEIUIOBI 4 | 6iopeakTop
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

YKPAIHU
OKP __ Bakanasp Kadeapa EK3AMEHAIIMHUA 3aTBepaKyI0
HANpsSIM NiATOTOBKHU TPaKTOPIB, BIJIET Ne 2 3aB. kadenpu
cremiajJbHiCTh aBTOMOOLTIB Ta 3 TUCLUILTIHA
133 «anyseBe 6ioenepropecypcis Marmuau Ta (mc)
MaIIuHOO Y IyBaHHS) 2021-2022 oOJtagHaHHS YVFA B.B.
HAaBYAIbHHH PIK 010€HepreTUKU 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUpOOHHUIITBO Oiorasy.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHUX  mpoueciB | 6. /[0 AKUX TUMOBUX NMpoLeciB 0i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | TeroBi

2 TEIUIOBI 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 MeXaH1uH1 4 | macooOMiHi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 10-20°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 30-45°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJUHHU - 1Ie

8. L1t yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs 610JIOTIYHOTO Ta3y

2 6i0XiMist 2 | nns 30epiranHs cyocrpary

3 1HKeHepist GlocucTem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranHs OpraHiyHuX J00pUB

4. ]Io AsxuX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 TETIOB1 2 | MacTWJIbHI MaTepianu

3 riipoMexaHiyH1 3 | opraniuHi 70OpuBa, 610MATNBO
4 MeXaHIYH1 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | 6iopeakTop

4 TEIUIOBI 4 | razronbnep
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

YKPAIHU
OKP __ Bakanasp Kadeapa EK3AMEHAIIMHUA 3aTBepaKyI0
HANpsIM NiATOTOBKHU TPaKTOPIB, BLJIET Ne 3 3aB. kadenpu
cremiajJbHiCTh aBTOMOOLTIB Ta 3 TUCLUILTIHA
133 «anyseBe 6ioenepropecypcis Marmuau Ta (mc)
MaIIuHOO Y IyBaHHS) 2021-2022 oOJtagHaHHS YVFA B.B.
HAaBYAIbHHH PIK 010€HepreTUKU 2021 p.

Ex3amenauiiini 3anumanus

1.Oxapaktepu3yiTe BUpOOHHUIITBO MAJMBHUX TPaHyJI.

2.BKaxiTh OCHOBHI CKJIJIOBI JIiHI1 OpUKETYBaHHS.

Tecmoesi 3a60anns piznux munie

1. Sxi kommoHeHTH mOTPiOHI Jus | 6. Axkwmii cepenniii BUXin pocsmHHOi 01ii 3 1 TOHM
BHPOOHUIITBA IN3eJIbHOr0 OionaauBa? 3epHA COHALIHUKY?
1 OGiomaca, METHJIOBUN CITUPT, 1110%
KaTajizaTop
2 POCJIMHHA OJIisl, METHJIOBHIA CIIHPT, 2 | 20%
KaTajizaTop
3 TBAapUHHUI Xup, Oiomaca, karanizatop | 3 | 30%
4 TBapUHHUI THiN, €TUIIOBUM CIIUPT, 4 | 40%
KaTajizaTop
2. Jo saxoi ¢pakuii noapioHweThes | 7. 3a IKOro TEMIEPATYPHOIo Aiana3oHy
OioMaca mnpd BHUPOOHHMITBI NAJMBHUX | IPANIOIOTH TepMOPiIbHI OaKkTepii
rpanya?
1 4 mm 1 | 30-45°C
2 6 MM 2 | 50-60°C
3 & MM 3 | 10-20°C
4 10 MM 4 | 60-70°C
3. Ilpm saxiii miniMaabHiii Temnepartypi | 8. SIka noBuHHA OyTH BoJoricTs 6ioMacu npu
MOKHA BUKOHYBAaTH 3alyCcK | BUPOOHUITBI MAaJUBHUX OpPUKeETIB?

JABOIIHEKOBOI0 Mpecca-ekcTpyaepa’?

1 40 °C 1 |6-8%

2 60°C 2 | 8-10%
3 80 °C 3 | 12-14%
4 100 °C 4 | 18-20%

4. CKinbKH BiICOTKIB 0J1ii{HOI (ppaKmii
JIMIIAETHCA B MAKYCI MiCJIA IBOLIHEKOBOI0
npecca-ekcrpyaepa?

9. SIkmii BiIcOTOK BMiCTy BYIJIEKHCJIOTO ra3y B
Oiorasi?

1 6-8% 1 | 40-60%

2 8-10% 2 | 60-80

3 12-14% 3 | 20-40%

4 18-20% 4 | 80-90%

5. PociimHHy o0J1i10 Xo0J101H0r0 npecyBanns | 10. SIKy Ten10TBOpHY 31aTHICTH Ma€ AU3eJIbHE
OTPHMYKOTH NIPH TeMIepartypi? OiomauBo?

1 0-25°C 1| 32,5 MIx/kr

2 75-100°C 2 | 37,5 MJ]x/kr

3 100-125 °C 3 | 42 M]Ix/xr

4 100-200°C 4 | 47 M]1x/xr

w
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

YKPAIHU
OKP __ Bakanasp Kadeapa EK3AMEHAIIMHUA 3aTBepaKyI0
HANpsSIM NiATOTOBKHU TPaKTOPIB, BIJIET Ne 4 3aB. kadenpu
cremiajJbHiCTh aBTOMOOLTIB Ta 3 TUCLUILTIHA
133 «anyseBe 6ioenepropecypcis Marmuau Ta (mc)
MaIIuHOO Y IyBaHHS) 2021-2022 oOJtagHaHHS YVFA B.B.
HAaBYAIbHHH PIK 010€HepreTUKU 2021 p.

Ex3amenauiiini 3anumanus

1.OxapaktepusyiTe BUpOOHHUIITBO MAJIMBHUX OPUKETIB.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. CKiJdbKn BiicoTkiB  am3eabHOro | 6. Slkmii cepenHiii Buxia Makyxu 3 1 ToHu 3epHa
OiomasuBa orpumyemo 3 1  JITpH | COHSIIHMKY?

POCJIHUHHOI 0J1ii?

1 60-70% 1 | 30%

2 70-80% 2 | 45%

3 80-90% 3 | 60%

4 90-95% 4 170%

2. B sxomy cmiBBiZHOIIEHHI 3MimyeThbes | 7. 3a AKMX YMOB MeTaHOYTBOPIOKOYi OaKkTepil
JY:)KHUM  Karajizatop 3 MeTWIOBHM | OyayTh nepepodsaiTu cyocTpar B 0ioras?
CupTOM?

1 1:8 1 | 3 4aCTKOBOIO MOAAYCIO MTOBITPS

2 19 2 | 3 moavueIo MOBITPS

3 1:10 3 | 6e3 mogaui MOBITPS

4 1:11 4 | 3 iIHTCHCUBHUM TEepPEMINTyBaHHSIM

3. Ilpn skiii TemnmepaTypi NmpoBOAMTBHCH
3MIlIyBaHHS BXIJHUX KOMIIOHEHTIB TMpPH
BHPOOHUIITBI 1M3eJbHOr0 Oionaansa?

8. B sikiii yacTHHI peakTOpa 3HAXOAATHCH
METaHOYTBOPIOIOYi OaKTepii?

1 35-40 °C 1 | 3HU3Y

2 20-30°C 2 | mocepenuHi

3 45-50 °C 3 | 3Bepxy

4 55-60 °C 4 | 61511 3MUBHOTO KpaHy

4. CkinbkH BiICOTKIB 0J1iiiHOI dpakuii
JIUIIAETHCA B IPOTI MiCJIsl OTPUMAHHS
POCJIMHHOI 0J1ii METOIOM eKCTPaKILii?

9. SIky rycruny 3rigno JICTY 6081:2009 noBunHO
MATH Ju3ejILHe OlonaJuBo?

1 | 6% 1 | 840-860 kr/m°
2 8% 2 | 860-890 kr/m°
3 |10% 3 [ 890-910 kr/m’
4 |12% 4 | 910-940 xr/m°
5. PociimHHY 0.1i10 rapsi40ro npecyBaHHs 10. SIka Temneparypa cnajiaxy Ma€ O0yTu B

OTPUMYIOTH NPH TeMunepaTypi?

au3eabHoro oiomaausa srigno ICTY 6081:2009

1 25-50 °C 1 | 60-65 °C

2 50-75 °C 2 | 75-80 °C

3 75-100 °C 3 | 90-110 °C

4 100 i 6inpmme °C 4 | 120 °C 1 6ib11E
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

YKPAIHU
OKP __ Bakanasp Kadeapa EK3AMEHAIIMHUA 3aTBepaKyI0
HANpsSIM NiATOTOBKHU TPaKTOPIB, BIJIET Ne 5 3aB. kadenpu
cremiajJbHiCTh aBTOMOOLTIB Ta 3 TUCLUILTIHA
133 «anyseBe 6ioenepropecypcis Marmusu Ta (mc)
MaIIuHOO Y IyBaHHS) 2021-2022 oOJagHaHHS YVFA B.B.
HAaBYAIbHHH PIK 010€HepreTUKU 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUpOOHHUIITBO TU3EIHHOTO Oi0maanBa

2.BkaxiTh OCHOBHI CKJIaJIOBI 010Ta30BOi YCTAHOBKH

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHX  mpoueciB | 6. /[0 AKUX THMOBUX NMpoLeciB 6i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | macooOMiHi

2 MeXaH1YH1 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 TEIUIOBI 4 | TemoBi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 30-45°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 10-20°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJUHHU - 1Ie

8. L1t yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs opraHiyHUX TOOpUB

2 6i0XiMist 2 | nns 30epiranHs cyocrpary

3 1HKeHepist GlocucTem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranfs 610J0TIYHOTO Ta3y

4. ]Io AsxuX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 MeXaHi4H1 2 | opraniuHi 1oOpuBa, Oi0NATUBO
3 riipoMexaHiyH1 3 | MacTWJIbHI MaTepiaIn

4 TEIUIOBI 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | ra3roapaep

4 TEIUIOBI 4 | 6iopeakTop
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

YKPAIHU
OKP __ bakanasp Kadeapa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 6 3aB. kadenpu
cremiaJbHiCTh aBTOMOOLTIB Ta 3 TUCLUILTIHA
133 «"amy3eBe 6ioenepropecypcis Mammmau Ta (rmammc)
MaITuHOO Y TyBaHH S 2021-2022 oOJtagHaHHS YVFA B.B.
HAaBYAIbHHH PIK 010€HepreTUKU 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUpOOHHUIITBO Oiorasy.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHII TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHX  mpoueciB | 6. /[0 AKUX THMOBUX NMpoLeciB 6i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | TeroBi

2 TEIUIOBI 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 MeXaH1uH1 4 | macooOMiHi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 10-20°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 30-45°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJUHHU - 1Ie

8. L1t yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs 610JIOTIYHOTO Ta3y

2 6i0XiMist 2 | nns 30epiranHs cyocrpary

3 1HKeHepist GlocucTem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranHs OpraHiyHuX J0OpUB

4. ]Io AsxuX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 TETIOB1 2 | MacTWJIbHI MaTepianu

3 riipoMexaHiyH1 3 | opraniuHi 70OpuBa, 610MATNBO
4 MeXaHIYH1 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | 6iopeakTop

4 TEIUIOBI 4 | razronbnep

33




@-7.5-2.1.6-25

HAIIIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

YKPATHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 7 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcinB Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauinni 3anumannsn

1.OxapakTepu3yiite BAPOOHHUIITBO NATUBHUX TPAHYIL.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHI1 OpUKETYBaHHS.

Tecmoegi 3a60annus piznux munie

1. SIKi koMIIOHEHTH MOTPIOHI 1St
BHPOOHHUIITBA IU3eJIbHOr0 OionaauBa?

6. SIxumii cepeaHii BUXi pOCJTHMHHOI 0J1ii 3 1 TOHH
3epHA COHSAILIHUKY?

OioMaca, METUJIOBUI CIIUPT

1 ca, PT, 1| 10%
Karajaizarop
OCJIMHHA OJIi51, METWIOBUU CIIUPT

2 pocin ’ P19 1200
KaTajaizarop
TBApUHHUM Xup, OloMaca

3 P P, ’ 3 | 30%
KarajaizaTrop
TBApUHHWN THINA, ETUIOBUI CIIUPT

4 pu ’ P14 | 40%
Karajaizarop

2. J1o sixoi ¢ppakuii moapioHI0ETHCS
Oiomaca mpu BUPOOHMUTBI MAJMBHUX

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NMPanoTh TepMOPiIbLHI DakTepii

rpanya?

1 4 MM 1 | 30-45°C
2 6 MM 2 | 50-60°C
3 8 MM 3 | 10-20°C
4 10 MM 4 | 60-70°C

3. lIpu skiii miniMaabHii TeMnepaTypi
MOKHA BUKOHYBATH 3aIyCK
JABOLIIHEKOBOIO Mpecca-ekcrpyaepa?

8. SIxa moBuHHA OyTH BOJIOTiCTH OiOoMacH NpHU
BHPOOHMITBI NAJMBHUX OpHKeTiB?

1 40 °C 1]6-8%

2 60°C 2 | 8-10%
3 80 °C 3 | 12-14%
4 100 °C 4 | 18-20%

4. Ckinbku BincoTkiB oJiiiHol ¢ppakiii
JIMIIAETHCA B MAKYCI MicJ/is1 ABOLIHEKOBOI0
npecca-ekcrpyaepa?

9. SIkmii BiICOTOK BMiCTYy BYIJIEKHCJIOTO ra3y B
Oiorasi?

1 6-8% 1 | 40-60%
2 8-10% 2 | 60-80

3 12-14% 3 | 20-40%
4 18-20% 4 | 80-90%

5. PocJiMHHY 0J1i10 X0JI0THOTO NIpPecyBaHHS
OTPUMYIOTH NIPH TeMIepaTypi?

10. SIky TenJIOTBOPHY 31aTHICTH Ma€ AU3eJIbHe
OiomaauBo?

1 0-25°C 1| 32,5 MIx/xr
2 75-100°C 2 | 37,5 MJIx/kr
3 100-125 °C 3 | 42 MJIx/kr
4 100-200°C 4 | 47 M]JIx/xr
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 8 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapaktepusyiTe BUpOOHHUIITBO MAJIMBHUX OPUKETIB.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. CKiJdbKn BiicoTkiB  am3eabHOro | 6. Slkmii cepenHiii Buxia Makyxu 3 1 ToHu 3epHa
OiomasumBa orpumyemo 3 1  JITPH | COHSIIIHMKY?

POCJIHUHHOI 0J1ii?

1 60-70% 1 | 30%

2 70-80% 2 | 45%

3 80-90% 3 | 60%

4 90-95% 4 170%

2. B sxomy cmiBBiZHOIIEeHHI 3MimyeThbes | 7. 3a AKMX YMOB MeTaHOYTBOPIOKOYi OaKkTepil
JY:)KHUM  Karajizatop 3 MeTWIOBHM | OyayTh nepepodsaiTu cyocTpar B 0ioras?
CupTOM?

1 1:8 1 | 3 4aCTKOBOIO MOAAYCIO MTOBITPS

2 19 2 | 3 moavueIo MOBITPS

3 1:10 3 | 6e3 mogaui MOBITPS

4 1:11 4 | 3 iIHTCHCUBHUM TEepPEMINTyBaHHSIM

3. Ilpn skiii TemnmepaTypi NmpoBOAMTBHCH
3MIlIyBaHHS BXIJHUX KOMIIOHEHTIB TMpPH
BHPOOHUIITBI 1M3eJbHOr0 Oionaansa?

8. B sikiii yacTHHI peakTOpa 3HAXOAATHCH
METaHOYTBOPIOIOYi OaKTepii?

1 35-40 °C 1 | 3HU3Y

2 20-30°C 2 | mocepenuHi

3 45-50 °C 3 | 3Bepxy

4 55-60 °C 4 | 61511 3MUBHOTO KpaHy

4. CkinbkH BiICOTKIB 0J1iiiHOI dpakuii
JIUIIAETHCHA B IPOTi MiCJIsl OTPUMAHHS
POCJIMHHOI 0J1ii METOIOM eKCTPaKILii?

9. SIky rycruny 3rigno JICTY 6081:2009 noBunHO
MATH Ju3ejILHe OlonaJuBo?

1 | 6% 1 | 840-860 kr/m°
2 8% 2 | 860-890 kr/m°
3 |10% 3 [ 890-910 kr/m’
4 |12% 4 | 910-940 xr/m°
5. PociimHHY 0.1i10 rapsi40ro npecyBaHHs 10. SIka Temneparypa cnajiaxy Ma€ O0yTu B

OTPUMYIOTH NPH TemMunepaTypi?

au3eabHoro oiomaausa srigno ICTY 6081:2009

1 25-50 °C 1 | 60-65 °C

2 50-75 °C 2 | 75-80 °C

3 75-100 °C 3 | 90-110 °C

4 100 i 6inpmme °C 4 | 120 °C 1 6ib11E
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 9 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiiTe BAPOOHUIITBO U3EIBHOTO Ol0TIAIMBA

2.BkaxiTh OCHOBHI CKJIaJIOBI 010Ta30BOi YCTAHOBKH

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHX  mpoueciB | 6. /[0 AKUX THMOBUX NMpoLeciB 6i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | macooOMiHi

2 MeXaH1YH1 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 TEIUIOBI 4 | TemoBi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 30-45°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 10-20°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJUHHU - 1Ie

8. L1t yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs opraHiyHUX TOOpUB

2 6i0XiMist 2 | nns 30epiranHs cyocrpary

3 1HKeHepist GlocucTem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranfs 610J0TIYHOTO Ta3y

4. ]1o AxMX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 MeXaHi4H1 2 | opraniuHi 1oOpuBa, Oi0NATUBO
3 riipoMexaHiyH1 3 | MacTWJIbHI MaTepiaIn

4 TEIUIOBI 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | ra3roapaep

4 TEIUIOBI 4 | 6iopeakTop
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 10 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUpOOHHUIITBO Oiorasy.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHX  mpoueciB | 6. /[0 AKUX THMOBUX NMpoLeciB 6i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | TeroBi

2 TEIUIOBI 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 MeXaH1uH1 4 | macooOMiHi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 10-20°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 30-45°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJUHHU - 1Ie

8. L1t yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs 610JIOTIYHOTO Ta3y

2 6i0XiMist 2 | nns 30epiranHs cyocrpary

3 1HKeHepist GlocucTem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranHs OpraHiyHuX J0OpUB

4. ]Io AsxuX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 TETIOB1 2 | MacTWJIbHI MaTepianu

3 riipoMexaHiyH1 3 | opraniuHi 70OpuBa, 610MATNBO
4 MeXaHIYH1 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | 6iopeakTop

4 TEIUIOBI 4 | razronbnep
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BUJIET Ne 11 3aB. kadenpu
cneuiajJbHiCTH aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.Oxapaktepu3yiTe BUpOOHHUIITBO MAJMBHUX TPaHyJI.

2.BKaxiTh OCHOBHI CKJIJIOBI JIiHI1 OpUKETYBaHHS.

Tecmoesi 3a60anns piznux munie

1. Sxi kommoHeHTH mOTPiOHI Jus | 6. Axkwmii cepenniii BUXin pocsmHHOi 01ii 3 1 TOHM
BHPOOHHUIITBA IN3eJIbHOr0 fionaauBa? 3epHA COHALIHUKY?
1 OGiomaca, METHJIOBUN CITUPT, 1110%
KaTajizaTop
2 POCJIMHHA OJIisl, METHJIOBHIA CIIHPT, 2 | 20%
KaTajizaTop
3 TBAapUHHUI Xup, Oiomaca, karanizatop | 3 | 30%
4 TBapUHHUI THiN, €TUIIOBUM CIIUPT, 4 | 40%
KaTajizaTop
2. Jo saxoi ¢pakuii noapioHweThes | 7. 3a IKOro TEMIEPATYPHOIo Aiana3oHy
OioMaca mnpd BHUPOOHHMITBI NAJMBHUX | IPANIOIOTH TepMOPiIbHI OaKkTepii
rpanya?
1 4 Mm 1 | 30-45°C
2 6 MM 2 | 50-60°C
3 & MM 3 | 10-20°C
4 10 MM 4 | 60-70°C
3. Ilpm saxiii minimaabHiii Temnepartypi | 8. SfIka noBuHHA OyTH BoJoricTs HioMacu npu
MOKHA BUKOHYBAaTH 3alyCcK | BUPOOHUITBI MAaJUBHUX OpPUKeETIB?

JABOIIHEKOBOI0 Mpecca-ekcTpyaepa’?

1 40 °C 1 |6-8%

2 60°C 2 | 8-10%
3 80 °C 3 | 12-14%
4 100 °C 4 | 18-20%

4. CKinbKH BiICOTKIB 0J1ii{HOI (ppaKmii
JIMIIAETHCA B MAKYCI MiCJIA IBOLIHEKOBOI0
npecca-ekcrpyaepa?

9. SIkmii BiIcOTOK BMiCTy BYIJIEKHCJIOTO ra3y B
Oiorasi?

1 6-8% 1 | 40-60%

2 8-10% 2 | 60-80

3 12-14% 3 | 20-40%

4 18-20% 4 | 80-90%

5. PociiuHHy o0J1i10 Xo0J101H0r0 nipecyBanusi | 10. SIKy Ten10TBOpPHY 31aTHICTH Ma€ AU3ejIbHE
OTPUMYKOTH NIPH TeMIepaTypi? OiomauBo?

1 0-25°C 1| 32,5 MIx/kr

2 75-100°C 2 | 37,5 MJ]x/kr

3 100-125 °C 3 | 42 M]Ix/xr

4 100-200°C 4 | 47 M]1x/xr
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 12 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN ik 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapaktepusyiTe BUpOOHHUIITBO MAJIMBHUX OPUKETIB.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. CKiJdbKn BiicoTkiB  am3eabHOro | 6. Slkmii cepenHiii Buxia Makyxu 3 1 ToHu 3epHa
OiomasuBa orpumyemo 3 1  JITpH | COHSIIHMKY?

POCJIHUHHOI 0J1ii?

1 60-70% 1 | 30%

2 70-80% 2 | 45%

3 80-90% 3 | 60%

4 90-95% 4 170%

2. B sxomy cmiBBiZHOIIEHHI 3MimyeThbes | 7. 3a AKMX YMOB MeTaHOYTBOPIOKOYi OaKkTepil
JY:)KHUM  Karajizatop 3 MeTWIOBHM | OyayTh nepepodsaiTu cyocTpar B 0ioras?
CupTOM?

1 1:8 1 | 3 4aCTKOBOIO MOAAYCIO MTOBITPS

2 19 2 | 3 moavueIo MOBITPS

3 1:10 3 | 6e3 mogaui MOBITPS

4 1:11 4 | 3 iIHTCHCUBHUM TEepPEMINTyBaHHSIM

3. Ilpn skiii TemnmepaTypi NmpoBOAMTBHCH
3MIlIyBaHHS BXIJHUX KOMIIOHEHTIB TMpPH
BHPOOHUIITBI 1M3eJbHOr0 Oionaansa?

8. B sikiii yacTHHI peakTOpa 3HAXOAATHCH
METaHOYTBOPIOIOYi OaKTepii?

1 35-40 °C 1 | 3HU3Y

2 20-30°C 2 | mocepenuHi

3 45-50 °C 3 | 3Bepxy

4 55-60 °C 4 | 61511 3MUBHOTO KpaHy

4. CkinbkH BiICOTKIB 0J1iiiHOI dpakuii
JIUIIAETHCA B IPOTI MiCJIsl OTPUMAHHS
POCJIMHHOI 0J1ii METOIOM eKCTPaKILii?

9. SIky rycruny 3rigno JICTY 6081:2009 noBunHO
MATH Ju3ejILHe OlonaJuBo?

1 | 6% 1 | 840-860 kr/m°
2 8% 2 | 860-890 kr/m°
3 |10% 3 [ 890-910 kr/m’
4 |12% 4 | 910-940 xr/m°
5. PociimHHY 0.1i10 rapsi40ro npecyBaHHs 10. SIka Temneparypa cnajiaxy Ma€ O0yTu B

OTPUMYIOTH NPH TeMunepaTypi?

au3eabHoro oiomaausa srigno ICTY 6081:2009

1 25-50 °C 1 | 60-65 °C

2 50-75 °C 2 | 75-80 °C

3 75-100 °C 3 | 90-110 °C

4 100 i 6inpmme °C 4 | 120 °C 1 6ib11E
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 13 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuKu 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUpOOHHUIITBO TU3EIHHOTO Oi0maanBa

2.BkaxiTh OCHOBHI CKJIaJIOBI 010Ta30BOi YCTAHOBKH

Tecmoesi 3a60anns piznux munie

1. Jlo sakux  TUNOBHUX  mpoueciB | 6. /[0 AKHUX TUNOBUX NMpoLeciB 0i0TeXHOIOTIH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | macooOMiHi

2 MeXaH1YH1 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 TEIUIOBI 4 | TemoBi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 30-45°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 10-20°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJUHHU - 1Ie

8. L1t yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs opraHiyHUX TOOpUB

2 6i0XiMist 2 | nns 30epiranHs cyocrpary

3 1HKeHepist Glocuctem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranfs 610J0TIYHOTO Ta3y

4. ]Io AsxuX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 MeXaHi4H1 2 | opraniuHi 1oOpuBa, Oi0NATUBO
3 riipoMexaHiyH1 3 | MacTWJIbHI MaTepiaIn

4 TEIUIOBI 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | ra3roapaep

4 TEIUIOBI 4 | 6iopeakTop
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BIJIET Ne 14 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUpOOHHUIITBO Oiorasy.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHX  mpoueciB | 6. /[0 AKUX THMOBUX NMpoLeciB 6i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | TeroBi

2 TEIUIOBI 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 MeXaH1uH1 4 | macooOMiHi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 10-20°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 30-45°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJUHHU - 1Ie

8. L1t yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs 610JIOTIYHOTO Ta3y

2 6i0XiMist 2 | nans 30epiranHs cyocrpary

3 1HKeHepist GlocucTem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranHs OpraHiyHuX J0OpUB

4. ]Io AsxuX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 TETIOB1 2 | MacTWJIbHI MaTepianu

3 riipoMexaHiyH1 3 | opraniuHi 70OpuBa, 610MATNBO
4 MeXaHIYH1 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | 6iopeakTop

4 TEIUIOBI 4 | razronbnep
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BIJIET Ne 15 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.Oxapaktepu3yiTe BUpOOHHUIITBO MAJMBHUX TPaHyJI.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHI1 OpUKETYBaHHS.

Tecmoesi 3a60anns piznux munie

1. Sxi kommoHeHTH mOTPiOHI Jus | 6. Axkwmii cepenniii BUXin pocsmHHOi 01ii 3 1 TOHM
BHPOOHHUIITBA IU3eJIbHOr0 OionaauBa? 3epHA COHALIHUKY?
1 OGiomaca, METHJIOBUN CITUPT, 1110%
KaTajizaTop
2 POCJIMHHA OJIisl, METHJIOBHIA CIHPT, 2 | 20%
KaTajizaTop
3 TBAapUHHUI Xup, Oiomaca, karanizatop | 3 | 30%
4 TBapUHHUI THiN, €TUIIOBUM CIIUPT, 4 | 40%
KaTajizaTop
2. Jo saxoi ¢pakuii noapioHweThes | 7. 3a IKOro TEMIEPATYPHOIo Aiana3oHy
OioMaca mnpd BHUPOOHHMITBI NAJMBHUX | IPANIOIOTH TepMOPiIbHI OaKkTepil
rpanya?
1 4 mm 1 | 30-45°C
2 6 MM 2 | 50-60°C
3 & MM 3 | 10-20°C
4 10 MM 4 | 60-70°C
3. Ilpu saxiii miniMaabHiii Temnepartypi | 8. SfIka noBuHHA OyTH BoJoricTh HioMacu npu
MOKHA BUKOHYBAaTH 3alyCcK | BUPOOHUITBI MAaJUBHUX OpPUKeETIB?

JABOIIHEKOBOI0 Mpecca-ekcTpyaepa’?

1 40 °C 1 |6-8%

2 60°C 2 | 8-10%
3 80 °C 3 | 12-14%
4 100 °C 4 | 18-20%

4. CKinbKH BiICOTKIB 0J1ii{HOI (ppaKmii
JIMIIAETHCA B MAKYCI MiCJIA IBOLIHEKOBOI0
npecca-ekcrpyaepa?

9. SIkmii BiIcOTOK BMiCTy BYIJIEKHCJIOTO ra3y B
Oiorasi?

1 6-8% 1 | 40-60%

2 8-10% 2 | 60-80

3 12-14% 3 | 20-40%

4 18-20% 4 | 80-90%

5. PociimHHy o0J1i10 Xo0J101H0r0 nipecyBanus | 10. SIKy Ten10TBOpPHY 31aTHICTH Ma€ AU3eJIbHE
OTPUMYKOTH NIPH TeMIepaTypi? OiomauBo?

1 0-25°C 1| 32,5 MIx/kr

2 75-100°C 2 | 37,5 MJ]x/kr

3 100-125 °C 3 | 42 M]Ix/xr

4 100-200°C 4 | 47 M]1x/xr
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 16 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «I"any3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapaktepusyiTe BUpOOHHUIITBO MAJIMBHUX OPUKETIB.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. CKiJdbKn BiicoTkiB  am3eabHOro | 6. Slkmii cepenHiii Buxia Makyxu 3 1 ToHu 3epHa
OiomasuBa orpumyemo 3 1  JITpH | COHSIIHMKY?

POCJIHUHHOI 0J1ii?

1 60-70% 1 | 30%

2 70-80% 2 | 45%

3 80-90% 3 | 60%

4 90-95% 4 170%

2. B sxomy cmiBBiZHOIIEHHI 3MimyeThbes | 7. 3a AKMX YMOB MeTaHOYTBOPIOKOYi OaKkTepil
JY:)KHUHM  Karajgi3atop 3  MeTWIOBHM | OyayTh nepepodsaiTu cyocTpar B 0ioras?
CupTOM?

1 1:8 1 | 3 4aCTKOBOIO MOAAYCIO MTOBITPS

2 19 2 | 3 moavueIo MOBITPS

3 1:10 3 | 6e3 mogaui MOBITPS

4 1:11 4 | 3 iIHTCHCUBHUM TEepPEMINTyBaHHSIM

3. Ilpn skiii TemnmepaTypi NmpoBOAMTBHCH
3MIlIyBaHHS BXIJHUX KOMIIOHEHTIB TMpPH
BHPOOHUIITBI 1M3eJIbHOr0 Oionaansa?

8. B sikiii yacTHHI peakTOpa 3HAXOAATHCH
METaHOYTBOPIOIOYi OaKTepii?

1 35-40 °C 1 | 3HU3Y

2 20-30°C 2 | mocepenuHi

3 45-50 °C 3 | 3Bepxy

4 55-60 °C 4 | 61511 3MUBHOTO KpaHy

4. CkinbkH BiICOTKIB 0J1iiiHOI dpakuii
JIUIIAETHCA B IPOTI MiCJIsl OTPUMAHHS
POCJIMHHOI 0J1ii METOIOM eKCTPaKILii?

9. SIky rycruny 3rigno JICTY 6081:2009 noBunHO
MATH Ju3ejILHe OlonaJuBo?

1 | 6% 1 | 840-860 kr/m°
2 8% 2 | 860-890 kr/m°
3 |10% 3 [ 890-910 kr/m’
4 |12% 4 | 910-940 xr/m°
5. PociimHHY 0.1i10 rapsi40ro npecyBaHHs 10. SIka Temneparypa cnajiaxy Ma€ O0yTu B

OTPUMYIOTH NPH TeMunepaTypi?

au3eabHoro oiomaausa srigno ICTY 6081:2009

1 25-50 °C 1 | 60-65 °C

2 50-75 °C 2 | 75-80 °C

3 75-100 °C 3 | 90-110 °C

4 100 i 6inpmme °C 4 | 120 °C 1 6ib11E
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BIJIET Ne 17 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1JIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUPOOHHUIITBO AU3EIHHOTO Oi0MaanBa

2.BkaxiTh OCHOBHI CKJIaJIOBI 010Ta30BOi YCTAHOBKH

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHX  mpoueciB | 6. /[0 AKUX THMOBUX NMpoLeciB 6i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | macooOMiHi

2 MeXaH1YH1 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 TEIUIOBI 4 | TemoBi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 30-45°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 10-20°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJUHHU - 1Ie

8. Iyt yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs opraHiyHUX TOOpUB

2 6i0XiMist 2 | nns 30epiranHs cyocrpary

3 1HKeHepist GlocucTem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranfs 610J0TIYHOTO Ta3y

4. ]Io AsxuX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 MeXaHi4H1 2 | opraniuHi 1oOpuBa, Oi0NATUBO
3 riipoMexaHiyH1 3 | MacTWJIbHI MaTepiaIn

4 TEIUIOBI 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | ra3roapaep

4 TEIUIOBI 4 | 6iopeakTop
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 18 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapakrepusyiTe BUpOOHHUIITBO Oiorasy.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. Jlo saxkux  TUNOBHX  mpoueciB | 6. /[0 AKUX THMOBUX NMpoLeciB 6i0TeXHOIOTiH
OioTexHoJIOTIH BiTHOCHTBCS npouec | BizHocuthes npouec OXOJIO/KEHHSA?
I'PAHYJIFOBAHHSA?

1 MacooOMiHi1 1 | TeroBi

2 TEIUIOBI 2 | MexaHI4Hi

3 rigpomMexaHiyHi 3 | rigpomMexaHiuHi

4 MeXaH1uH1 4 | macooOMiHi

2. 3 saxoro Buay cyocTpaty BHXia Oiorasy
Oyne HaOL b

7. 3a IKOr0 TeMIIEPATYPHOIO AiaNla30Hy
NpanoTh NcuxXpodiibHi OakTepii

1 THIM CBUHEH 1 | 10-20°C
2 MOJIOYHA CUPOBATKa 2 | 50-60°C
3 JKUP TBAPUHHUUT 3 | 30-45°C
4 BiAXOaH O1MHI 4 | 60-70°C

3. Hayka, mo BHBYa€ npouecu BTPyYaHHA
TeXHiYHMX 3aC00iB B CTPYKTYpH JKMBOIL
Marepii aJas 3MiHM I BJIACTHBOCTEH Ha
KOPHCTH JIOJHHH - 1Ie

8. L1t yoro mpuzHayeHuii rasroJibaep?

1 MIKpOO10JIOT st 1 | nns 30epiranHs 610JIOTIYHOTO Ta3y

2 6i0XiMist 2 | nns 30epiranHs cyocrpary

3 1HKeHepist GlocucTem 3 | JUIg METaHOBOT'O aHAEPOOHOTO OPOTIHHS
4 TEOPETUYHA MEXaHiKa 4 | nyst 36epiranHs OpraHiyHuX J0OpUB

4. ]Io AsxuX TUNIOBUX NpolleciB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec
IMOAPIGHEHHSI?

9. IlpoayKTH METAHOBOTO OPOIiHHS
BUKOPUCTOBYIOTH IK?

1 MacooOMiHi 1 | minepanbHi 10OpHBa

2 TETIOB1 2 | MacTWJIbHI MaTepianu

3 riipoMexaHiyH1 3 | opraniuHi 70OpuBa, 610MATNBO
4 MeXaHIYH1 4 | miHepanbpHi J0OpUBa, 610MAIUBO

5. /1o AKMX TUIIOBUX MPOLECIB
0i0oTeXHOJI0Tiii BITHOCUTHLCS Mpolec

10. SIky iHuy Ha3By MO’Ke MAaTH METAHTEHK?

OIJIbTPYBAHHSA?

1 MacooOMiHi 1 | pepmenTaTop
2 MeXaHi4H1 2 | ekcTpynep

3 riipoMexaHiyH1 3 | 6iopeakTop

4 TEIUIOBI 4 | razronbnep
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 19 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.Oxapaktepu3yiTe BUpOOHHUIITBO MAJMBHUX TPaHyJI.

2.BKaxiTh OCHOBHI CKJIJIOBI JIiHI1 OpUKETYBaHHS.

Tecmoesi 3a60anns piznux munie

1. Sxi kommoHeHTH mOTPiOHI 1us | 6. Axwmii cepenniii BUXin pocsimHHOi 01ii 3 1 TOoHM
BHPOOHHUIITBA IU3eJIbHOr0 OionaauBa? 3epHA COHALIHUKY?
1 OGiomaca, METHJIOBUN CITUPT, 1110%
KaTajizaTop
2 POCJIMHHA OJIisl, METHJIOBHIA CIIHPT, 2 | 20%
KaTajizaTop
3 TBAapUHHUI Xup, Oiomaca, karanizatop | 3 | 30%
4 TBapUHHUI THiN, €TUIIOBUM CIIUPT, 4 | 40%
KaTajizaTop
2. Jo saxoi ¢pakuii noapioHweThes | 7. 3a IKOro TEMIEPATYPHOIo Aiana3oHy
OioMaca mnpd BHUPOOHHMITBI NAJMBHUX | IPANIOIOTH TepMOPiIbHI OaKkTepii
rpanya?
1 4 mm 1 | 30-45°C
2 6 MM 2 | 50-60°C
3 & MM 3 | 10-20°C
4 10 MM 4 | 60-70°C
3. Ilpu saxiii miniMaabHiii Temnepartypi | 8. SfIka noBuHHA OyTH BoJoricTh HioMacu npu
MOKHA BUKOHYBAaTH 3alyCcK | BUPOOHUITBI MAaJUBHUX OpPUKeETIB?

JABOIIHEKOBOI0 Mpecca-ekcTpyaepa’?

1 40 °C 1 |6-8%

2 60°C 2 | 8-10%
3 80 °C 3 | 12-14%
4 100 °C 4 | 18-20%

4. CKinbKH BiICOTKIB 0J1ii{HOI (ppaKmii
JIMIIAETHCA B MAKYCI MiCJIA IBOLIHEKOBOI0
npecca-ekcrpyaepa?

9. SIkmii BiIcOTOK BMiCTy BYIJIEKHCJIOTO ra3y B
Oiorasi?

1 6-8% 1 | 40-60%

2 8-10% 2 | 60-80

3 12-14% 3 | 20-40%

4 18-20% 4 | 80-90%

5. PociiuHHy o0J1i10 Xo0J101H0r0 nipecyBanus | 10. SIKy Ten10TBOpPHY 31aTHICTH Ma€ AU3eJIbHe
OTPUMYKOTH NIPH TeMIepaTypi? OiomauBo?

1 0-25°C 1| 32,5 MIx/kr

2 75-100°C 2 | 37,5 MJ]x/kr

3 100-125 °C 3 | 42 M]Ix/xr

4 100-200°C 4 | 47 M]1x/xr
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 20 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OxapaktepusyiTe BUpOOHHUIITBO MAJIMBHUX OPUKETIB.

2.BKaxiTh OCHOBHI CKJIQJIOBI JIiHIi TpaHy/IIOBaHHS.

Tecmoesi 3a60anns piznux munie

1. CKiJdbKn BiicoTkiB  am3eabHOro | 6. Slkmii cepenHiii Buxia Makyxu 3 1 ToHu 3epHa
OiomasuBa orpumyemo 3 1  JITpH | COHSIIHMKY?

POCJIHUHHOI 0J1ii?

1 60-70% 1 | 30%

2 70-80% 2 | 45%

3 80-90% 3 | 60%

4 90-95% 4 170%

2. B sxomy cmiBBiZHOIIEHHI 3MimyeThbes | 7. 3a AKMX YMOB MEeTaHOYTBOPIOKOYi OaKkTepil
JY:)KHUM  Karajizatop 3 MeTWIOBHM | OyayTh nepepodsaiTu cyocTpar B 0ioras?
CupTOM?

1 1:8 1 | 3 4aCTKOBOIO MOAAYCIO MTOBITPS

2 19 2 | 3 moavueIo MOBITPS

3 1:10 3 | 6e3 mogaui MOBITPS

4 1:11 4 | 3 iIHTCHCUBHUM TE€PEMINTyBaHHSIM

3. Ilpn skiii TemnmepaTypi NmpoBOAMTBHCH
3MIlIyBaHHS BXIJHUX KOMIIOHEHTIB TMpPH
BHPOOHUIITBI 1M3eJbHOr0 Oionaansa?

8. B sikiii yacTHHI peakTOpa 3HAXOAATHCH
METaHOYTBOPIOIOYi OaKTepii?

1 35-40 °C 1 | 3HU3Y

2 20-30°C 2 | mocepenuHi

3 45-50 °C 3 | 3Bepxy

4 55-60 °C 4 | 61511 3MUBHOTO KpaHy

4. CkinbkH BiICOTKIB 0J1iiiHOI dpakuii
JIUIIAETHCA B IPOTI MiCJIsl OTPUMAHHS
POCJIMHHOI 0J1ii METOIOM eKCTPaKILii?

9. SIky rycruny 3rigno JICTY 6081:2009 noBunHO
MATH Ju3ejILHe OlonaJuBo?

1 | 6% 1 | 840-860 kr/m’
2 8% 2 | 860-890 kr/m’
3 [10% 3 | 890-910 kr/m’
4 12% 4 | 910-940 xr/m’
5. PociimHHY 0.1i10 rapsi40ro npecyBaHHs 10. SIka Temneparypa cnajiaxy Ma€ O0yTu B

OTPUMYIOTH NPH TeMunepaTypi?

au3eabHoro oiomaausa srigno ICTY 6081:2009

1 25-50 °C 1 | 60-65 °C

2 50-75 °C 2 | 75-80 °C

3 75-100 °C 3 | 90-110 °C

4 100 i 6inpmme °C 4 | 120 °C 1 6ib11E
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 21 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «amyseBe OioeHepropecypcis MarmuHu Ta (rarmmce)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.OnunriTh, SIKi TpaKTAYHI aCTIEKTH HEOOX1JHO BpaxyBaTH MPH BUKOPUCTAHH]I YHCTOTO TU3EIBHOTO

6ionasmBa y MTA?

2.BkaxiTh OCHOBHI CKJIaJI0B1 010ra30B0i yCTaHOBKH

Tecmogi 3a60anns pi3Hux munie

1. o AKHX THIIOBHX npoueciB | 6. /[0 IKUX THNOBHUX NpoleciB OioTexHoTorii
oioTexHoJoOriIN BigHOCHTHCH npouec | BizHocuThest mpouec OXOJIOKEHHSA?
I'PAHYJIIOBAHHA?

1 MacooOMiHI 1 | macooOMmiHi

2 MeXaHivH1 2 | MexaHi4Hi

3 rigpoMexaHivH1 3 | rizpomexaHiyHi

4 TEIIOBI 4 | Temosi

2. 3 sikoro Buay cydcTpatry BHXia O6iorasy | 7. 3a sikoro reMnepaTypHoro jiana3zony

Oyne HAHOLIbIIM

NPanTh NCUXPOPLIbLHI 0aKTepil

1 THIli CBUHEH 1 | 30-45°C
2 MOJIOYHA CHUPOBATKa 2 | 50-60°C
3 KHUP TBAPUHHUN 3 | 10-20°C
4 Biaxoau O1H1 4 | 60-70°C

3. Hayka, mo BMBYA€ NMpoluecu BTPYYAHHS
TeXHIYHUX 3aC00iB B CTPYKTYpH JKMBOIL
Martepii AJsi 3MiHM 1i BJIACTHBOCTEH Ha
KOPHCTH JIIOAUHM - 1Ie

8. I yoro npu3HaveHuii rarojanaep?

1 MiKpOOioJIoTis 1 | nns 36epiranHs opraHiuHuX JOOpUB
2 O1oximist 2 | nns 36epiranHs cyocTpaTy
3 IHKeHepis 61ocucTeM 3 | I METAaHOBOT'O aHaepOOHOTO OPOTIHHS
4 TEOpPETUYHA MEXaHiKa 4 | nyist 30epiraHHst 610J0TTYHOTO Ta3y
9

4. JIo AKX THIIOBUX MpoIleciB
0ioTexXHOJIOTii BiTHOCUTBHCS Mpoiec

. IIpogyKkTH METAHOBOI0 OPOXIHHS
BHKOPUCTOBYIOTH IK?

MNOJAPIGHEHHSA?

1 MacooOMiHi 1 | minepanbHi 10O6pHBa

2 MeXaH1uH1 2 | opranivgi 100puBa, 610MaIUBO
3 riipoMexaHivHi 3 | MaCTHIIbHI MaTepian

4 TETIOB1 4 | miHepanbHi 100puBa, O10MATNBO

5. /o AKMX THUNOBUX MPOLECiB
0ioTexXHOJIOTii BiTHOCUTBHCS Npoiec

10. SIky iHuIy Ha3BYy MOKe MAaTH METAHTEHK?

®OIJIBTPYBAHHSA?

1 MacooOMiHi 1 | depmenrarop
2 MeXaHIYH1 2 | excTpynep

3 rigpoMexaHiyHi 3 | razrompaep

4 TETIJIOB1 4 | 6iopeakTop
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HAIJIOHAJIbBHUM YHIBEPCUTET BIOPECYPCIB I IIPUPOJIOKOPUCTYBAHHS

VKPAIHU
OKP __ bakanasp Kadenpa EK3AMEHAIIMHUA 3aTBepaKyI0
HANPSAM NiATOTOBKH TPaKTOPIB, BLJIET Ne 22 3aB. kadenpu
cneuiajJbHiCTh aBTOMOO1IIIB Ta 3 IUCLHUIIIHU
133 «T"amy3eBe OGioeHepropecypcin Mamwmmusau Ta (rmammc)
MaIIMHOOYIyBaHHS» 2021-2022 o0JaHaHHS YYFA B.B.
HaBYaJIbHUN PiK 0ioeHepreTuku 2021 p.

Ex3amenauiiini 3anumanus

1.BkaxiTh, B IKMX CyMilllax MO’KHA BUKOPHCTOBYBATH Tu3enbHe 6ionanuBo? | sKi BAHUKAIOTh

HaCIIaKu?

2.0nuIiTh, SKi TEXHOJIOTIYHI aCIeKTH HE0O0XiTHO BpaxyBaTH NMPH BUPOOHHUITBI Oiorazy?

Tecmogi 3a60anns pi3Hux munie

1. o AKHX THIIOBHX npoueciB | 6. /[0 IKUX TUNOBUX MpoleciB OioTexHooriit
oioTexHoJoOriIN BigHOCHTBCH npouec | BizHocuThest mpouec OXOJIOKEHHSA?
I'PAHYJIIOBAHH?

1 MacooOMiHi 1 | TemnoBi

2 TEIIOBI 2 | MexaHi4Hi

3 rigpoMexaHivH1 3 | rizpomexaHivyHi

4 MeXaHivH1 4 | MmacooOMiHi

2. 3 saxoro Buay cyocrparty BuXia Oiorasy | 7. 3a ikoro TeMnepaTypHoro aiana3soHy
Oyne HalOLIbIMiA NpanoITh NcuXpodiibHi OakTepii

1 THill cCBUHEN 1 | 10-20°C

2 MOJIOYHA CHUPOBATKa 2 | 50-60°C

3 KHUP TBAPUHHUN 3 | 30-45°C

4 Biaxoau O1H1 4 | 60-70°C

3. Hayka, mo BMBYA€ NMpoluecu BTPYYAHHS
TeXHIYHUX 3aC00iB B CTPYKTYpH JKMBOIL
MaTtepii AJsi 3MiHM 1i BJIACTHBOCTEH Ha
KOPHCTH JIIOAUHM - 1Ie

8. I yoro npu3HaveHuii rarojanaep?

1 MiKpOOioJIoTis 1 | nns 36epiranHs 010JIOTIYHOTO ra3zy
2 6i10XiMist 2 | nns 30epiranHs cyocrpary
3 IHKeHepis O1ocucTemM 3 | I METAaHOBOT'O aHaepOOHOTO OPOTIHHS
4 TEOpPETUYHA MEXaHiKa 4 | nyist 30epiraHHs OpraHiyHUX 10OPHB
9

4. JIo skuX THIIOBUX MpoIleciB
0ioTexXHOJIOTii BiTHOCUTBHCS Mpoiec

. IIpogyKkTH METAHOBOI0 OPOXIHHS
BHKOPUCTOBYIOTH IK?

MOJAPIGHEHHS?

1 MacooOMiHi 1 | minepanbHi 10O6pHBa

2 TEIUIOBI 2 | MacCTHJIbHI MaTepian

3 riipoMexaHiyH1 3 | opraniuHi 70OpuBa, 610MATNBO
4 MeXaHi4H1 4 | miHepanbHi 100pHBa, O10MATNBO

5. /o AKMX TUMOBUX MPOLECiB
0ioTexXHOJIOTii BiTHOCUTBHCS Mpoiec

10. SIky iHuIy Ha3BYy MOKe MAaTH METAHTEHK?

OLIbTPYBAHHA?

1 MacooOMiHi 1 | depmenrarop
2 MeXaHIYH1 2 | excTpynep

3 riipoMexaHivyHi 3 | 6iopeakTop

4 TEeTLIOB1 4 | rasronpuep
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