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Beryn

3anporoHOBaHi Marepiayii JI0 CaMOCTIHHOT POOOTH PO3POOIEHO BiAMOBIIHO 0
OCBITHBOI mporpamu creuianbHocTl 035 «Dinosoris» Ta HaB4aIbHOI PoOOYOI MpOrpam
3 nucuuruiiag «Ilepexnaa B ramy3i XiMiYHOT TPOMHUCTIOBOCTI (OCHOBHA 1HO3EMHA MOBA)»
s Il kypey cnemiamizamii 035.041 «I'epmaHchki MOBU Ta JiTepaTypu (mepekian
BKITFOYHO), TIEPIIIa — aHTITHCHKa.

Jlo MeTonuYHOTO BUJAHHS BXOJAThH MpakTU4Hi 3aBaanHs (mwianu [13) Ta cnucku
mxepen 1Hgopmalli 3a Temamu Kypey «llepexsan B ramy3i XiMiYHOI MPOMHUCIOBOCTI
(OCHOBHA 1HO3eMHA MOBA)», 1110 IPU3HAYECHI JIJISI CAMOCTIHHOTO OCBOEHHS.

Hucnurmiina «Ilepeknan B ramdy3i XiMIYHOI MPOMHUCIOBOCTI (OCHOBHA 1HO3E€MHA
MOBa)» CHpsSIMOBaHa Ha (OpMyBaHHS 3HaHb 1 HABUYOK IHCBMOBOIO Ta YCHOIO
MOCJIIIOBHOTO TIEPEKIaay B Taly3i XiMii Ta XIMIYHOT TPOMHUCIIOBOCTI.

AKTyanbpHICT, BUBYCHHS JTaHOI AWCIUILTIHA 3yMOBJICHA THM, II0 B IPATKUIHOMY
Kypcl mepexiany 3 aHTIiNChKOI MOBH MPUIUISETHCS Majo yBarv MepeKiiaay B raimysi
XIMIYHOI TTPOMHMCIIOBOCTI, 1[0 € MPOBIJIHOIO B CTPYKTYPl PETriOHAIIbHOI eKOHOMIKH. Lls
JUCLUIUIIHA TMPUCBAYEHA aHANI3y OCOOJMBOCTEM NEepeKksIaay MNaTeHTIB, JOBIAKOBHUX
auCTIiB 3 Oe3meku BUPOOIB, 3BITIB TOKCHKOJIOTii, 3BITIB PO BIAXHIICHHS Ta 1HIIOI
CYNPOBIHOI TOKYMEHTAIIi B rajy31 XIMI9YHO1 POMHUCIOBOCTI.

Jlanuii Kypc 103BOJIsi€ 3100yBayaM pO3MIMPUTH BIACHI 3HAHHS Y cepi mepekiasy
CYNPOBITHOT JOKYMEHTAIlll B Taiy3l XiMli Ta XIMIYHOI MPOMHMCIIOBOCTI, IO € BKpai
BXUJIMBUM 3 OIVISIIY Ha JIOKAJIbHY crielidiky BUpoOHUITBa B Jlyrancekiil obnacTi, ae €
notpeda came B nepekiiagayax, 0013HAHUX Y BUIIE3TaJaHUuX Traly3sx.

[Ipy BUBYEHHI JUCUUIUIIHA CTYICHTH ONAHOBYIOTb HAaBHUYKH MHCHMOBOTO
nepeksiaay MaTeHTiB, JOBIKOBUX JUCTIB 3 0€3MeKH BUPOOiB, 3BITIB TOKCUKOJIOT1, 3BITIB
PO BIIXWJICHHS Ta 1HIIOI CyMPOBIIHOT JOKYMEHTAIIIi B raimy31 XIMIYHOI IPOMHCIIOBOCTI,
a TaKOX CYIMPOBOKEHHS Ta YCHOTO TOCHIJIOBHOTO IepeKyiaay KOH(EepeHiil Ta
3yCTpiveil 3 BUIIEBKAa3aHO1 TEMAaTHKH.

Metor0 AMCHMIUIIHK € HaOyTTS CTyJI€HTaMH HABUYOK YCHOTO IMOCIIJOBHOTO
nepeksiaay Ta MUChbMOBOTO MEepeKiIaay MaTeHTIB, TOBIIKOBUX JIUCTIB 3 O€3MEeKH BUPOOIB,

3BITIB TOKCHKOJIOTIi, 3BITIB MPO BIAXWJEHHS Ta IHIIOI CYMPOBIAHOI JOKyMEHTAIlil B



rajxy3i XIMIYHOT TPOMHCIOBOCTI, IO € HEBIJI €MHOI CKJIaJ0BOI MpodeciiHol
M1JrOTOBKU TMCHMOBOTO MepeKIiaiaya.

MeTor0 MpakTUYHUX 3aHATH € MPOTPAIIOBAHHS Ta 3aKPIIJICHHS 3HAHb 1 HABHYOK
YCHOTO Ta THMCHMOBOTO TIEPpEKJIay TEKCTIB PI3HUX JKAHPIB Ta peaaryBaHHS Ta
caMopeJaryBaHHs MepeKafiB pI3HUX TeM Ta >kaHpiB. Ha mpakTUyHUX 3aHATTIX 3
mucuiutiay «llepekiian B ramy3i XiMI9HOI TPOMHCIIOBOCTI (OCHOBHA 1HO3EMHA MOBA)»
3100yBa4l BHIINOI OCBITM OMAHOBYIOTh BHINE3rajaHi HaBUYKH Ha MPAKTHUIl IILITXOM
BUKOHAHHHS BIIPaB Ta KOHTPOJIBHUX MHCHMOBHX MEPEKIIAIIB.

B Hacniok BUBYEHHS JAaHOTO HABYAJIBLHOTO KypCy 37400yBad BUIIIOI OCBITH Haly/e
HACTYMHUX KOMIIETEHTHOCTEH:

1. 3patHicTh OO0 MOLIYKY, ONpALOBaHHA Ta aHalidy 1H(opmalii 3 pI3HUX
HAyKOBHX, JJOBIJIKOBUX Ta IHTEPHET-IKEPEIT,

2. 31aTHICTh BUIBHO, THYYKO i €(DEKTUBHO BUKOPHUCTOBYBATH AHIJIIHCHKY MOBY B
yCHIN Ta MHUCHMOBIN (GopMi, y PI3HUX KAHPOBO-CTHIIHOBHX PIZHOBHIAX 1 pEricTpax
crikyBaHHs  (odimiiiHOMy, HEO]IIlIHHOMY, HEWUTpaJbHOMY), JUIsI PO3B’s3aHHSA
KOMYHIKATHBHMX 3aBAaHb Y PI3HUX cPepax *KUTTSA Ta B paMKax MpodeciiiHol AISIbHOCTI
nepeKiaaada;

3. 3nmatHicTh 10 30MpaHHS ¥ aHalily, CUCTEMaTh3allli Ta 1HTepHpeTalli MOBHUX
(akTiB 1715 EpeKiIaay HAyKOBUX Ta TEXHIYHUX TEKCTIB;

4. YcBimoMIIeHHS 3acaj 1 TEXHOJIOT1M CTBOPEHHS YCHHUX 1 MHUCbMOBHX TEKCTIB
HAayKOBOTO CTHJIIO IEPKaBHOIO Ta iHO3EMHUMH MOBaMHU;

5. 3aTHICTh 3IWCHIOBATH JIHTBICTUYHUIN Ta TIEPEKIAI03HABUNN aHATI3U TEKCTIB
HAyKOBOTO Ta TEXHIYHOTO CTHUIIIB;

6. 3parHICTh 3A1MCHIOBATH aJCKBaTHUN THCHMOBUU Ta YCHHMHU TMepeKiiaj
BIJIMIOBIAHO /10 YMHHUX HOPMAaTHUBHUX BUMOT;

7. 3naTHicTh pedepyBaTy i aHOTYBaTH TEKCTH 31 cPepu XIMIYHOT MPOMHUCTIOBOCTI
NP KaBHOIO Ta IHO3€MHUMHU MOBaMU;

8. 3maTHICTH BIIBHO OIEPYBATH CHEIIaJBbHOI0 Ta HAYKOBOKO (XIMIYHOIO Ta
TEXHIYHOI0) TEPMIHOJOTIEI0 ISl 3aBAaHb, MOB’S3aHMX 3 MEPEKIaJoM HAyKOBUX Ta

TEXHIYHHX, JTOBIIKOBUX TEKCTIB y cdepi XiMii Ta XiMI9HOT TPOMHUCTIOBOCTI;



9. 3naTHICTH 3MIMCHIOBATH aJIEKBAaTHUM yCHUIN Ta MUCHMOBUN TIEPEKIa] TEKCTIB

HAYKOBOi (XIMIYHOI Ta TEXHIYHOT) CIIPSIMOBAHOCTI.

TemarruHMil TUIaH 3 JAHOT JUCUUIUTIHU HACTYTTHUM:

I'onunn
(JI/JIB/II3) :
No Tema 3a Crucnuii 3MicT lnetpymerrit 1
3aBJIaHHS
dbopmamu
HaBYAHHS

1. | OcHoBHI Jlenna | OCHOBHI TOJIOXKEHHSI MEpekaay | YuacTb B
HOJIOKEHHS 0/0/2 HAyKOBO-TEXHIUHOI JIITEpaTypH. | 0OOTOBOPEHHI
THepeKIamy 3aouna | OyHKIIOHAIBHUN ctwib | BoipaBu
HayKOBO- 0/0/0,25 | HAayKOBO-TEXHIYHOI JIITEPATyPH.

TEXHIYHO1 [Tutanns 175 0OrOBOPEHHS:
JTiTepaTypu. 1. Tunm HAyKOBO-TEXHIYHHX
TIEPEKIIaIIB.
2. Moneni nepekiamy.
3. [IlepexmagHicTh HayKOBO-
TEXHIYHOTO TEKCTY.
4. KanpoBa kiacupikamis
HAYKOBO-TEXHIYHUX
JIOKYMEHTIB.

2. | I'pamarnyni Jenna | ['pamaruyni 0COOMMBOCTI CTUJIIO | YUacTh B
0COOJMBOCTI 0/0/2 HAyKOBO-TEXHIYHOI JIITEpaTypH. | OOTOBOPEHHI
CTWII0 HaykoBO- | 3aoyHa | [luTaHHs 1151 0OroBOpEeHHS: Bnpasu
TEXHIYHOI 0/0/0,25 | 1. OcobmuBOCTI CTPYKTypH
JiTeparypu PEUCHHSI HAyKOBO-TEXHIYHOTO

TEKCTY.

2. CUHTaKCH4YHI KOHCTPYKIIT Ta
3BOPOTH.

3. AHIIO-yKpaiHCBKI €KBIBAJIEHTH
JESKUX IMCHHHKIB,
NPUKMETHHKIB,  MPUCITIBHUKIB,
JUECITIB, TUIIOBUX JJII HAYKOBOI
Ta TEXHIYHOI JITepaTypHu.

3. | Jlekcuuni Jenna | Jlekcu4uHi OCOOMMBOCTI CTUJIIO | Y4acTh B
0C00IMBOCTI 0/0/2 HAyKOBO-TEXHIYHOI JIITEpaTypu. | 0OTOBOPEHHI
CTWII0 HaykoBo- | 3aouyHa | [luTanHs 11 s1 OGTOBOPEHHS: Bnpasu
TEXHIYHOI 0/0/0,5 1. Oco0muBOCTI CTHUIIIO
JiTeparypu HAYKOBO-TEXHIYHOI JIITepaTypH.

2. OcoOnuBOCTI  mEpeKiaxy
MOJTIEKBIBAJICHTHOI JIEKCUKHU.
3. Heonorisamu ta crnocodu ix




YTBOPEHHS.

3. AJEKBaTHICTH TEpEKIaIy

OpUTIHAITY.

4. Kpurtepii SKOCTI HAyKOBO-

TEXHIYHOTO NIEPEKIaIy.
[Tepexnan Henna | TepMiHONOTIYHI npobnemu | YyacThb B
TEPMIHOCUCTEM. 0/0/2 HAyKOBO-TEXHIYHOTO TEpeKJIaay. | OOrOBOPEHHI
Tepminomnoriusi 3aouyna | [luTaHHs 1j11 0OGTOBOPEHHS: Bnpasu
npoOieMu 0/0/0,5 1. Ckian XIM1YHOT
HayKOBO- TEPMIHOJIOT 1.
TEXHIYHOTO 2. TepmiHm SK  CKJIaJIOBi
nepekiasy TEPMIHOJIOTIYHUX CHCTEM.

3. TepMiHH-CIOBOCIIOTYYEHHSI.

CrpykTypHi 0COONMBOCTI

CJIOBOCTIONYYEHb.

4. OcHOBHI 3aco0u mepeKamy

TE€PMiHIB-CIOBOCIIONYYEHb.
CuHTaKCHUYHI Jlenna | CHHTaKCHUYHI 3acoou B | YUacTh B
3aco0u B 0/0/2 HAYKOBO-TE€XHIYHUX TEKCTaxX 00roBOpeHHI
HayKOBO- 3aouna | [lutanHs 4511 0OGTOBOPEHHS: Bnpasu
TEXHIYHUX 0/0/0,5 1. Tlopsiok ciiB.
TEeKCcTax 2. ®opMalbHHM ITiIMET.

3. MosBneHHs Bix TpeThOl

ocoOu.

4. BUKOpPUCTaHHS AKTHBHOIO

CTaHy 3aMiCTh TACUBHOTO.
Ilepexnan Jlenna | Ilepexkiax HaykoBUX IIpaub 3 | Y4acTb B
HAayKOBUX TIpallb 0/0/12 ragy3ed  Teopii  Ximii  Ta | 0OTOBOpEHHI
3 raiy3ed Teopli | 3aoyHa | XIMIYHOI MPOMUCIOBOCTI: Te3H, | BripaBu
xXiMil Ta XIMIYHOIL 0/0/1 crarti, gonosigl. Ilntanus mis | Tectu
IIPOMHUCIIOBOCTI: 0OTOBOpPEHHS: 3aBmaHHS I
TE3H, CTarTi, 1. KommnosumiitHa CTpyKTypa | CaMOCTIHHOI
JIOTIOB1T1 HAYKOBOI CTarTi (BcTy™, | poboTH

Marepialii Ta METO-

M, Pe3yibTaTd, OOTOBOPEHHS,
BHCHOBKH).

2. OcoOnuBOCTI  mepeKiaxy
HAYKOBHX 3aroJIOBKIB.

3. Ocob6muBOCTI mepexiIamgy
KJIIIIIE Ta MOBHUX CKBIBAJICHTIB
TEeXHIYHOT JOKYMEHTAITIi.

4. Cxopo4yeHHS B HayKOBO-
TEXHIYHUX TEKCTaX.

5. Cnenudika BUKOPUCTAHHS
CICIIANI30BaHUX  CJIOBHHUKIB.




HaykoBo-TexHIYH1 CIIOBHUKHU

[Tepexnan Jenna | Ilepeknan MaTEHTIB Ta | Y4acTtb B
NaTEHTIB ta | 0/0/12 JOKYMEHTIB Tally3l XIMI4YHOi | 0OrOBOPEHHI
CYIIPOBITHUX 3aoyHa | mpomucioBocTi. [lutanus nns | Bupasu
JIOKYMEHTIB B 0/0/1 0OrOBOpEHHS: Tectn
rajgys3l XIMi9HOL I. OcobmuBoCTi mepexiaay | 3aBaaHHs s
MIPOMUCIIOBOCTI. MaTEHTIB. CaMOCTIIHOT

2. [Tepexian JOBIJIKOBUX | poOOTH

JUCTIB 3 Oe31meKu BUpPOOiB. 3anik

3. ITepexnan 3BITIB

TOKCHUKOJIOT1i,  3BITIB  IIpO

BIIXWJIEHHSA Ta 11300000}

CYNPOBITHOT TOKYMEHTAITI].

B pe3ynbrari BUBYCHHS NUCIMILTIHA 3100yBad BUIIIOT OCBITH OTPUMAE:

— 3HaHHSA HOPM JIITEpaTypHOI YKpaiHChKOi Ta aHMIIMCBKOI MOB Ta BMIHHS
a/ICKBaTHO 3aCTOCOBYBATH X y MepeKiIai;

- BMITH 31HCHIOBATH JIIHTBICTUYHUN 1 MEPEKIa03HABUYMN aHAI3 TEKCTIB
PI3HUX CTHIIIB 1 KaHPIB 3aJ1s X aJICKBATHOI IHTEPIIPETAIlil Ta MepeKIIany;

- 3HAHHS W PO3yMIHHS OCHOBHHX TIOHSTTh, TEOpId Ta KOHIICTIIIN
NepeKIIaI03HABCTBA, BMIHHS 3aCTOCOBYBaTH iX Yy mpodeciiiHiil TIsJIbHOCTI YCHOTO Ta
MUCHMOBOTO TIepeKiiagaya;

— BMIHHS BIJTBHO CHUIKYBarucs 3 mpodeciiHuX MHUTaHb 13 ¢axiBIsAMH Ta
He(daxiBISIMU  JIEpP’)KaBHOIO Ta 1HO3EMHHMMH MOBaMHM YCHO Ta  IHUCHMOBO,
BUKOPHCTOBYBATH iX JJI OpraHizanii e(eKTUBHOT MIKKYJIbTYPHOI KOMYHIKaIIli;

- BMIHHS €(EeKTUBHO TmpaioBatud 3 iH(GOpMAIli€0: J00MpaTH HEOOXITHY
iHdopMalito 3 pI3HUX HAyKOBUX, TEXHIYHUX Ta JOBIJKOBUX JKEPEN, KPUTHYHO
aHaJi3yBaTH i IHTEPIPETYBaTH ii, BIOPSAKOBYBaTH, KJIacu(iKyBaTH i CUCTEMATU3yBaTH;

— BMIHHSI OpPTaHi30BYBaTH MPOIIEC CBOIO HAaBYaHHS i CAMOOCBITH;

- BMIHHS BHUKOPHUCTOBYBAaTH 1H(GOpMaliifHI ¥ KOMYHIKal[liHI TEXHOJIOTIl Yy
npodeciiiHiid TiSTpHOCTI JUTsl 3A1MCHEHHS MepeKiiaay HayKOBHUX JDKEpEN Ta TEXHIYHOT 1
TEXHIYHO-TIPOEKTHOI JIOKYMEHTAIIii B rajay3i XiMii Ta XiMIYHOT TPOMHCIIOBOCTI;

- BMIHHS 30Mpary, aHajli3yBaTH, CUCTEMAaTH3yBaTU W 1IHTEPIpPETYBaTU (PaKTh
MOBH 1 MOBJICHHSI i BAKOPUCTOBYBATH X JIJIsl PO3B’S3aHHS CKIIAHUX 3aBJaHb 1 MPoOIemM

y cdepax nmpodeciiiHoi AISUTBHOCTI NepeKiiaiaya Ta HaBYaHHS NepeKIany;



— BMIHHSI YIIPABIATA KOMIUIEKCHUMH JisiMU 200 MPOEKTaMH TIPHU PO3B’sI3aHH1
CKJIAIHUX TipobaeM y mnpodeciiHili nepekiaganbkKid IISUIBHOCTI Ta HECTH
BIJIMTOBIJABHICT 32 MPUUHATTS PIlIEHb Y HENEpe10auyBaHUX YMOBAX;

- BMIHHS 3/[IHCHIOBATH aJICKBAaTHUIM MUChMOBUU Mepekiiaj (paxoBUX TEKCTIB 3
PI3HMX Traiy3eil 3HaHb BIJIMOBIIHO 10 YAHHUX HOPMATUBHUX BUMOT;

- BMIHHS IOTPUMYBATHUCS TIPABUI aKaJAEMIYHOI JOOPOYECHOCTI.

Hucnumnina «Ilepeknan B ramy3i XiMIYHOI MPOMHUCIOBOCTI (OCHOBHA 1HO3E€MHA
MOBa)» € BHOIPDKOBOIO Il BUBYEHHS 3/100yBauaMM BHILOI OCBITH 32 OCBITHBOIO
nporpamoro 035 (®imomorist) OGakamaBpchbkoro piBHS 31 cmemianbHOCTi 035.041 —
«I'epMaHChKiI MOBH Ta JIiTEparypu (MepeKsiaj] BKIFOYHO), TIepIlia — aHIJIHChKay.

O6csr aucuuriau B kpeautax EKTC - 5,0.

Jlenna ¢opMa HaBYaHHS:

3aranpHuit 00’eM 150 roauH, mpakTU4YHI 3aHATTA — 34 TOAWHHU, CaMOCTIHHA
pob6ota — 116 roauH.

Moga BUKIaaHHs: aHIIIIMChKA, YKpaiHChKa

Bun cemecTpoBOro KOHTPOIIO: 3aITiK

3aouyHa popMa HaBYAHHS:

3aranpHuit 06°em 150 roguH, NpakTUYHI 3aHATTSA — 4 TOAUHU, CAaMOCTIHA poboTa
— 146 ronuH.

MoBa BUKJIaaHHS: aHTITIIChKA, YKpaTHChKa

Bun cemecTpoBOro KOHTPOITIO: 3aITiK

KoncynsratuBny npomomMory 3100yBadi BHINOI OCBITMU MOXYTh OTpPHUMATd Yy
HAyKOBO-TIEJIarOriYHUX MPAIiBHUKIB Kadeapu iHO3eMHOI (iI0JIorii Ta mepekaamy, sKi
0e3mocepelHbO MPOBOASTH 3aHATTS, 32 PO3KIAZAOM, a00 3BEPHYBIIUCH 3 MHUCHMOBHM
3amuToM 70 BUKIanmada uepe3 QyHkiio «[loBimomnenns» Ha tuiargopmi Moodle
(http://moodle2.snu.edu.ua).

BubipkoBa auciumutina «llepeknan B raimy3i XIMIYHOI HPOMHUCIOBOCTI (OCHOBHA
1HO3eMHa MOBA)» Tiependadae y ciayxada chOpMOBaHI MPOTATOM MOMEPEIHIX CEMECTPIB
HAaBYaHHS YKpaiHOMOBHA Ta IHIIOMOBHa (aQHIVIIChbKA fK IeplIa 1HO3EMHAa MOBA)

KOMYHIKaTHBH1 KOMITETCHITI].


http://moodle2.snu.edu.ua
http://moodle2.snu.edu.ua
http://moodle2.snu.edu.ua
http://moodle2.snu.edu.ua
http://moodle2.snu.edu.ua
http://moodle2.snu.edu.ua
http://moodle2.snu.edu.ua
http://moodle2.snu.edu.ua
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3a TOBHICTIO BHWKOHAHI 3aBJaHHS 3/100yBad BUIIOi OCBITM MOXE OTpPUMATH

BU3HAYEHY KIJIbKICTh OaiB:

[HCTpyMEHTH 1 3aBIaHHS Kinbkicth
OamniB
VYyacTs B o0rosopenHi 113 20
Bnpasu 20
Tectn 20
3aBgaHHs JUIs CAMOCTIHHOT pOOOTH 20
3aIIKOBH TECT 20

Pa3zom

100




11

Tema 1: I'pamaTiyHi Ta JIeKCHYHI 0COOIMBOCTI CTHJII0 HAYKOBO-TE€XHIYHOI JiTEpaTypu.
OCHOBHI I0JI0KEHHS TEePeKJIaay HAYKOBO-TEXHIYHOI JIiTepaTypu
IIpakTuyne 3ausarTs Ne 1

Meta nNpakTH4YHOI0 3aHSITTSI: 3aCBOITH OCHOBHI MOJOXKEHHS TEPeKIaay HayKOBO-
TexHIYyHOI JiTeparypu. I[IpoanamizyBatu 0coOMMBOCTI (YHKIIOHATBHOTO  CTHIIIO
HAyKOBO-TEXHIYHOI JTITEPATYPH.

3aja4i NPAKTUYHOIO 3aAHATTS:

— PO3MISTHYTH MOXKJIMBI TUIM HAYKOBO-TEXHIYHUX MEPEKIIAIIB;

— TIpOaHaji3yBaTH MOJIEINI MePEeKIay;

— JaTh BU3HAYEHHS 1 OXapaKTepU3yBaTH NEPEKIAJHICTh HAyKOBO-TEXHIYHOTO
TEKCTY;

— PO3MISIHYTH KaHPOBY Kiacu(iKaIlil0 HAyKOBO-TEXHIYHUX JOKYMEHTIB.

3aBaaHHA 1)1 CAMOCTIHHOL po0oTH:

1. Translate and edit the following text:

What is chemical engineering?

Chemical engineering involves the production and manufacturing of products
through chemical processes. This includes designing equipment, systems, and processes
for refining raw materials and for mixing, compounding, and processing chemicals.

Chemical engineers translate processes developed in the lab into practical
applications for the commercial production of products, and then work to maintain and
improve those processes. They rely on the main foundations of engineering: math,
physics, and chemistry. Biology also plays an increasingly important role.

What do chemical engineers do?

Broadly, chemical engineers conceive and design processes involved in chemical
manufacturing. The main role of chemical engineers is to design and troubleshoot
processes for the production of chemicals, fuels, foods, pharmaceuticals, and
biologicals, to name just a few. They are most often employed by large-scale
manufacturing plants to maximize productivity and product quality while minimizing

COSts.
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Chemical engineers affect the production of almost every article manufactured on

an industrial scale. Some typical tasks include:
¢ Ensuring compliance with health, safety, and environmental regulations
¢ (Conducting research into improved manufacturing processes
® Designing and planning equipment layout
¢ [ncorporating safety procedures for working with dangerous chemicals
e Monitoring and optimizing the performance of production processes
e Estimating production costs

Chemical engineers who work in business and management offices often visit
research and production facilities. Interaction with other people and team collaboration
are critical to the success of projects involving chemical engineering.

Chemical engineers typically work in manufacturing plants, research laboratories,
or pilot plant facilities. They work around large-scale production equipment that is
housed both indoors and outdoors. Accordingly, they are often required to wear personal
protective equipment (e.g., hard hats, goggles, and steel-toe shoes).

Where is chemical engineering used?

Chemical engineering is most often found in large-scale manufacturing plants,
where the goal is to maximize productivity and product quality while minimizing costs.
The aerospace, automotive, biomedical, electronic, environmental, medical, and military
industries use chemical engineering to develop and improve their technical products,
such as:

e Ultrastrong fibers, fabrics, and adhesives for vehicles
e Biocompatible materials for implants and prosthetics
¢ Films for optoelectronic devices

PexomenpoBaHna Jiteparypa:

1. Tlepeknaa aHIIIOMOBHHX TEKCTIB y Tally3i NPUPOAHMYUX HayK: anredpa,
reoMmeTpisi, (pizuka, ximis [algebra, geometry, physics, chemistry]: [HaBu. moci0.] /

[JI. M. Uepnosatuii Ta iH.]. Binaunsg: Hosa Kuaura, 2017. C. 180-230.
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Tema 2: I'pamaTr4Hi 0cO0THBOCTI CTH/IK HAYKOBO-TEXHIYHOI JIiTepaTypu
IIpakTuune 3aHaTTs Ne 2

MeTa npakTHYHOIO0 3aHATTA: 3aCBOITH TPaAMaTU9IHI 0COOTUBOCTI CTHIIIO HAyKOBO-
TEXHIYHOI JIiTepaTypH.

3aja4i NPAKTUYHOIO 3aAHATTS:

— IpoaHali3yBaTH 0COOIMBOCTI CTPYKTYPU PEUEHHS HAYKOBO-TEXHIYHOTO TEKCTY;

— PpO3MISHYTH aHIJIOMOBHI CHHTAKCHMYHI KOHCTPYKIII Ta 3BOPOTH, BXKHBaHI B
TEeKCTaaxX HayKOBOTO Ta TEXHIYHOTO CTHUIIIO, 1 BAPIaHTH iX MepeKIIaay;

— PO3DIISHYTH JAEsAKI AHIIMChKI IMEHHWKH, NMPUKMETHHWKH, TPHCIIBHUKH, JTI€CIOBA,
THUIIOBI JJIS1 aHIJIOMOBHOI HAyKOBO1 Ta TEXHIYHOI JIITEPATYPH 1 X YKPATHCHKI BIITTOBITHUKH.

3aBiaHHA 1)1 CAMOCTIHHOL po0OTH:

1. Compare the translations of the sentences with the originals and comment
on the methods used in the translations to convey the grammatical phenomena of
the English language in the Ukrainian language and the correctness of choosing the
equivalents of English forms and constructions:

1. At present, there is an ever increasing realization that the knowledge of
arithmetic, algebra, and elementary physics is indispensable to many people who
participate in activities connected with technology. Huni Bce Oinbiiie ycBiIOMITIOETHCS,
110 3HAHHS apu(PpMETUKH, anreOpu Ta oCHOB (PI3UKU HEOOX1AHI AJisi O0araThoX JIOZCH,
YHs JISUIbHICTE IMOB'A3aHa 3 TEXHIKOIO.

2. It is to be noted that our nervous systems must also be considered as a part of
our modern technology. BapTo Big3HauuTh, 110 HaIly HEPBOBY CHCTEMY CIIiJl TAKOXK
BBa)KaTH CKJIAJI0BOIO CY4aCHOI TEXHIKH.

3. Nature is oblivious of the subdivisions of knowledge created by university
departments, by textbooks, or by any hiatus of personal information. Ilpupona e 3Hae
MiIpO3AUTIB 3HAHb, IO iX CTBOPWIM (akynbTeTH U Kadeapu BHUINMX HaBYAIBHHUX
3aKiaaiB, pi3H1 TIAPYYHUKU UM SIKICh POTAJIMHU y 3HAHHAX 1HAUBIJA.

4. A single natural phenomenon, e.g., respiration, may cross the frontiers of
biology, physics, organic, inorganic and colloid chemistry. Take mpocte mpupogHe

SBUINE, SK, HAMPUKIAN, AUXaHHA, MOXXe OyTH TPEIMETOM JOCIIHKCHHS B O10J0Tii,
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¢bi3uIli, OpraHiuHii, HEOPraHiuyHINA Ta KOJOTAHIN XiMii.

5. It all too frequently occurs that specialists whose attention is focused on
conditions of happenings at some one structural level fail to notice or fairly to appraise
the relations of what they see to facts emerging at other structural levels. Hanro Bxe
YacTO TpaIUIEThCS Tak, 110 (axiBili, 30CEpEKYyIOYM CBOIO yBary Ha ymoBax a0o
MOJISX, sIKI B1IOYBalOThCS HA SIKOMYCh OJHOMY CTPYKTYPHOMY piBHI, HE MIOMI4ai0Th a0o
HEJIOOIIHIOIOTh 3B'SI3KM TOTO, 32 YHM BOHHM CIIOCTEpIraroTh, 3 (akTaMH Ha IHIIUX
CTPYKTYPHHX PiBHSIX.

6. All civilizations are born of, and are perpetuated by, the use of symbols. Bci
IIMBLTI3a1I11 HAPOKYIOTHCS 1 PO3BUBAIOTHCS 3aBISKH BUKOPUCTAHHIO CHMBOJIIB.

7. There are many areas here in need of clarification. Tyt € Gararo micup, 110
noTpeOyIOTh 3'sICyBaHHS.

8. Many science-oriented persons would consider that form of proof
unacceptable. bararo moneit 3 HayKOBUM CHPSIMYBAaHHSIM PO3yMy PO3IIHUJTIO O Takui
crociO JOBEACHHS K HeNIPUUHITHUH.

9. Some readers seem to have misunderstood the aims of the first symposium.
Jleski duTadi, 34a€THCSA, TOMIJIKOBO BH3HAUMIIM JJIsI ceOe 3aBIaHHS IHOTO IIEPIIOTO
CHUMIIO31yMY.

10. Although they seem realistic, the programs mask a very conservative
orientation in political sciences. Xoya mporpamMu 3AalOThCS PEATICTUYHUMHU, BOHU
IPUXOBYIOTh Y COO1 KOHCEPBATHUBHY IMOJIITOJIOTTYHY OpPIEHTALIIO.

11. This experiment demonstrates the abstracting process by showing that while
certain properties are abstracted, others get ignored. Lle#t ekcnepuMeHT AEMOHCTPYE, SIK
BiOyBaeThCAd TpOIleC al0CTparyBaHHSA, TMOKa3ylO4M, IO B TOW Yac, KOIW TIE€BHI
BJIACTHUBOCTI y3arajabHIOIOTHCS, 1HIIN BIACTUBOCTI 3HUKAIOTH 3 TIOJIS 30DY.

12. Every scientific theory must remain underdetermined, to some degree or
another, by available evidence. Bynb-sika HaykoBa TeOpisi HOBUHHA 3aJIUIIATUCA TIEIO YU
HIIIOI0 MIPOIO HE MOBHICTIO BU3HAYEHOIO HASSBHUMHU JTAaHUMH.

13. This example requires the scientist to remain scrupulously selectionist in

aspects of the theory. Lleit npuknan Bumarae BiJ ydeHoro OyTu i Hajgaml HaJ3BUYANHO
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MPUCKITIITUBUM Yy BUOOPI BCIX aCMEKTIB TEOPii.

14. Development of brain is never completely determined by genetics. Po3BuTok
MO3KY HIKOJI HE 3yMOBIIEHUI TIIbKU I€HETUKOIO.

15. Each of these represents a class of previously evaluated perceptions. Koxxna 3
HUX PEIMPE3CHTYE KJac paHille OLIHEHUX CIIPUNHATTIB.

16. However, when one is aware of the fact it does not necessarily follow that he
will act in terms of it. OgHak SKIIO OZWMH CBIJIOMHUM ILILOrO, II€ HE O3HA4ae, 110 BIH
000B'sI3KOBO Oyji€ JISATH, BPaXOBYIOUH II€.

17. The procedure is not to be looked upon as any radical departure from
ordinarily effective practice. Lls1 MeTouka He PO3IIAIAETHCS SIK PaAUKAIBbHUN BiIXin
B1Jl 3BUYANHOI €EKTUBHOT TPAKTUKHU.

18. It matters little whether they be classified one way or another. Maiike He
BaXJIMBO, III0 BOHU KJIACU(PIKYIOTHCS TUM YU THUM CIIOCOOOM.

19. My not staying with your theory involves no criticism of you as a person.
Moe BimxwieHHs1 Barioi Teopii He o3Hauae, 1110 s KpUTUKYIO Bac sk 0coOy.

20. Given that, there may be a change in what happens in succeeding sessions.
3BaXkarouu Ha 11€, MOXKJIMBO, Oy/ie 3MiHa y TOMY, 1110 BiI0YBAa€ThCS y HACTYITHUX CTaJIAX
EKCIIEPUMEHTY.

PexomengoBana Jiteparypa:

1. Tlepexnam aHTIIOMOBHUX TEKCTIB y Taiy3l NPUPOJHUYMX HayK: anredpa,

reoMmeTpis, (pizuka, ximisg [algebra, geometry, physics, chemistry]: [HaBu. moci6.] /

[JI. M. Yepnosarwii Ta iH.]. Binaumsa: Hosa Kuura, 2017. C. 180-230.
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Tema 3: Jlekcu4Hi 0c00IMBOCTI CTHIII0 HAYKOBO-TEXHIYHOI JIiTepaTypu
IIpakTuune 3ausTTs Ne 3
MeTa npakTHYHOrO 3aHATTHA: 3aCBOITH JIEKCHYHI OCOOTMBOCTI CTHIIIO HAyKOBO-
TEXHIYHOI JIiTepaTypH.
3aja4i NPAKTUYHOIO 3aAHATTS:
— ONISIHYTH 1 TpoaHaNi3yBaTH OCOOMWUBOCTI CTUJIIO HAYKOBO-TEXHIYHOI
JTiTepaTypu;

— MPOAHAJII3yBaTH 0COOIMBOCTI NEPEKIIAAy MOIIEKBIBAJIEHTHOI JEKCUKH B TEKCTAX

HTJI;

— PO3MIISIHYTH HEOJIOT13MU Ta CIIOCOOU X YTBOPEHHS B KOHTEKCTI 1X MepeKIiay;

— PO3NISIHYTH ITPOoOJIeMy OLIIHKH aJIeKBaTHOCTI nepeknany texkcry HTJI;

— PO3IISTHYTH Ta MpOaHaNi3yBaTU HasiBHI KPUTEPIl SKOCTI HAYKOBO-TEXHIYHOTO
nepeKIIay.

3aBaaHHs 1JIs CAMOCTiHHOL po0oTH:

1. Below are fragments of the original texts and their translations made on a
computer using specialized translation programs and Al. Due to the faults of the
program, there are grammatical and stylistic errors in the translations. Identify
where mistakes were made and explain their causes. Offer your translation
options:

1. Some display adapters can change their configurations to match what an
application tries to do. For example, if an application tries to use a video graphics
adapter (VGA) configuration and your display adapter is currently configured as an
extended graphics adapter (EGA), the adapter can switch from an EGA configuration to
a VGA configuration. This type of display adapter makes use of non-maskable
interrupts (NMIs) to change its configuration while you work.

Jleski anmantepu IUCIUICS] MOXYTh 3MIHATH (3aMIHATH) iX KoHIryparii, 100
BiANMoBiAaTk (Y3rofKyBaTh) 10 TMPUKIaAHA TMpOorpamMa HaMaraeTrbcsi POOUTH.
Hampuknazn, skmo mnpukiagHa MporpamMa HamaraeTrbcs 3acTOCYBAaTH BijeoajanTtep
rpadiku (VGA) 1 Bam ajantep AUCIUIed Y JaHUM 4ac KOH(PITYpOBaHUM K PO3IMIMPEHUN

apanrep rpadiku (EGA), agantep moxe nepexmodatu 3 EGA kondiryparii 1o VGA
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koHpirypari. [{e#i Tun agantepa AucCIIIes BUKOPUCTOBYE HE3aMaCKOBaHI MEpEpUBAHHS
(NMI, mo6 3minuTH (3aMiHKUTH) KOHpIrypaliito, B Toi yac sk Bu npairtoere.

2. Microsoft Windows and MS-DOS work together as an integrated system. They
were designed together and extensively tested together on a wide variety of computers
and hardware configurations. Running Windows version 3.1 on an operating system
other than MS-DOS could cause unexpected results or poor performance.

Microsoft Windows ta MC-JIOC mnpaiitoroTh pa3oM sk 1HTErpoBaHa CHCTEMA.
Bonu Oynu po3poOiieHI pa3oM Ta €KCTEHCHMBHO NEPEBIPSUIMCH Pa3oM Ha IMIMPOKOMY
PI3HOMAITTI KOH(Irypailiii ycrarkyBaHHs Ta KOMI'toTepiB. 3amyckanas Windows Bepcis
3.1 na omepariiiniii cuctemi, iHmik Hix MC-JJOC Morno 6 npuszBecTy HenepeadadeH1
pe3ynbratu abo HepocTaTHs (Torana) pooora (BUKOHAHHS).

3. Installation of the full product requires approximately 33 Mb of available disk
space. (The installed product occupies about 28 Mb. However, about 5 Mb of temporary
workspace is required to de-archive very large ZIP files.) The actual disk space
occupied by this product and the amount of temporary work space required will vary
depending on your disk's cluster size. If you are using a disk compression utility (e.g.
Stacker), you'll need substantially more temporary workspace to avoid a disk full error
(the amount you'll need will vary and some systems might require up to 45 Mb available
disk space before running INSTALL).

BcranoBnenns mnoBHOro BHpoOy Bumarae mnpubiauzno 33 Mb  moctymHOro
nuckoBoro rmnpocrtopy. (Bcranomnenuit Bupi® 3aiimae npubauzHo 28 Mb. Opnak
npubauzao 5 Mb tumuacoBoi po6o4oi 06macTi BikHa MOTPIOHO, MO0 pO3paxoByBaTH
y’ke Beluki kapToreku ZIP). dakTuyHuil AUCKOBUN MPOCTIP, 3aWHIATHH ITUM BUPOOOM
Ta CyMOK (KUJIBKICTIO) TUMYAacoBO MOTPIOHOro Micus poOotu Oyne 3MIHIOBaTHCS B
3aJIEKHOCTI BiJ PO3MIpy KJIacTepa Bailoro AMCKa. SIKI0 BU BUKOPHUCTOBYETE TUCKOBY
KOPUCHICTh CTUCHEHHs (Hampukiaj, Hakonuuysad), Bu OynaeTe moTpiOHO B OCHOBHOMY
y BEJIUKIA KUJIBKOCTI poO04Y0i 00JacTi BIKHA, SKE TUMYACOBO CIyTry€e 00 YHUKHYTHU
JMCKOBOi TOBHOI TOMHJIKH (cyma (KUIBKICTB) IO BU Oymere moTpiOHO Oyne
3MIHIOBaTHCS, 1 JEsKl CHUCTEMHU MOIIM Bumaratu a0 45 Mb nocTynHuil JuCKOBUIA

mpocTip nepen 3amyckanasm INSTALL).
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4. If you are using a Phoenix-compatible PostScript printer or cartridge you may
encounter problems when printing True Type fonts. For example, random characters
may print in your documents. To correct this problem, select Bitmap (Type 3) for the
Send To Printer As option in the Advanced Options dialog box for the PostScript printer
driver. For more information about setting printing options, see the Microsoft Windows
User's Guide.

Sxuro Bu BukopucroByete phoenix-cymicauit [IOCTCKPUIITYM npuntep, ado
Kacera, BU MOXKETE CTUKAaTHCs 3 ImpoliieMaMu mija yac ApykKyBaHHs TrueType mpudtu.
Hampuknan, AoBUIBHI CHMBOIM MOXYTh JIpyKyBaTd y Bamii jgokymMeHTu. [1lo0
BUMPABUTH 110 TpoOnemy, BuOepith Pactp (Hampykyiite 3) s mocuiaHHs 10
MPUHTEPY SIK OMmilis y AianoroBomy BikHI 3aaBaHcoBaHl Onmii s [IOCTCKPUIITYM
NPUHTEPHOTO JapaiBepa. s O11bII0i KUIBKOCTI 1H(pOpMAIlli BIIHOCHO BCTAHOBJICHHS
BUOOpIB pyKy, AuB. KepiBHU1ITBO nporpamicta Microsoft Windows.

5. Behavior was assumed to be composed of simple units like reflexes and all
larger behavior units were assumed to be integrations of a number of stimulus-response
connections. Such connections are formed through the process of conditioning which
involves the operation of associationist principles. Since Watson held that conditioning
is the simplest form of learning and the elementary process to which all learning is
reducible, everything that a person may learn in a lifetime must therefore be derived
from the simple muscular and glandular responses which the child produces in infancy.
Thus, in place of the classical doctrine of the association of ideas, behaviorism
substitutes the association of motor responses. An idea, if the term is to have any
meaning at all for the behaviorist, is a unit of behavior. What a child inherits are
physical bodily structures and their modes of functioning. It has neither general
intelligence nor any mental traits. Emotions are not considered as matters of feeling but
as bodily reactions.

[loBeainka Oyma npwuitHsATa, D00 CKIAAATUCA 3 MPOCTUX OJIMHHULB MOAIOHO
BIIOMTKAM, 1 Bce OLIbIIN OAMHMUIN MOBEIIHKA OyIu MPUMHATI, [00 OyTH IHTETpaIli€ro
HU3KM 3B'SI3KIB BIANOBIJI CTUMYJyY. Taki 3B'A3kM cpOopMOBaH1 yepe3 MpoLec CTBOPEHHS

YMOB, IO BKJIFOYA€E JI€ acOIaIliOHICTChKUX MPHUHIMIMIB. 3 TUX 4YaciB Barcon Tpumas,
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10 CTBOPEHHS YMOB € HaWmpocTima ¢opMa BHBUCHHS Ta €JIEMEHTApHUU MPOIEC 0
KWW BCE BUBUEHHS € TOM, 110 MOXe OyTH 3BeJeHUH, BCe, 110 0co0a MOXKE HABYATUCS Y
gaci JKUTTSA TOoTpedye, OTKE, BUBOJUTHUCSA 3 TPOCTUX MYCKYJIBHHX Ta 3aJI030BHX
peaxiiii, SKuil IUTUHA TPOAYKYE y IUTUHCTBI. TakuM YMHOM, 3aMICTh KJIACHYHOI
JOKTPUHU acoriaiii e, 01XeBIOpU3M 3aMiHIOE acoIlialliel0 MOTOPHHUX peakiiil. Ixes,
SKITO TEPMiH IMTOBUHHUN MaTH SKUWCHh 3HAYCHHS B3araji Jyisl OiXeBIOpHCTa, € OJUHHIISA
noBefinku. Illo muTMHa ycmagkoBye € (i3uuHI TUIECHI CTPYKTYpH Ta iX crocoOu
¢yHkuionyBaHHs. Lle He Mae aHl CUJIBHUI 1HTENEKT, aHl SKICh po3yMoOBi pucu. Emoii
HE PO3TIIAIAI0THCS SIK TUTAHHS MMOYYTTIB, aje sIK TIJIECHI PeaKiii.

6. The Colorado University Report on unidentified flying objects (UFOs) was
published in January 1969. It was in three volumes and numbered nearly 1,500 pages. It
was bleak and uncompromising. It stated flatly that there were no such things as flying
saucers and never had been. Nearly all the UFO sightings, said the report, were related
to ordinary objects such as aircraft, satellites, balloons, street lights, clouds or other
natural phenomena. To pursue the matter further on anything but a limited scale would
be a waste of money and time. The scientific committee headed by Professor Edward
Condon said they had found no evidence whatever for the claim that any UFOs are
spacecraft visiting earth from another civilization. They dismissed as ludicrous the
notion that American authorities had captured extraterrestrial craft and were keeping
quiet about it.

HonoBias VYHiBepcutTery mTaty Kojopalo CTOCOBHO HEBHU3HAYEHUX OO0'€KTIB
nonboTy (UFOs) Oyma Bumana y ciudi 1969 pomi. Ile Oymo y TpboX BHIaHHSX Ta
nymepyBasio 1500 cropinku. Lle Oyno cyBopo Ta 6e3xkommpomicHuii. BiH cTBepKyBaB
KaTeropuyHoO, 10 HE OYJI0 KOAHUX TaKUX pedueH, aK OO MOIbOTY 1 HIKOIH He OyIio.
Maitxe Bci UFO cBigueHHs, cka3aja JOMOBiAb, Oyiau MOB'sS3aHl 3 TAKKMHU 3BUYAHUMH
00'ekTaMu, SIK JIITaJIbHI 3aCO0M, CYITyTHUKH, IMOBITPSHI KyJIi, ByJUYHI BOTHI, XMapu abo
1HII npupoAHi sBumia. IlepecnigyBatv HUTaHHSA JOajll Ha LIOCh KpIM OOMEXEHOIO
macmtaby Oyno O MapHyBaHHS Trpoimield Ta yacy. HaykoBuil KOMITET, O4YOIIOBaHUMN
npodecopom Ensapnom KoHgoHOM 3asBUB, IO BOHM HE 3HAWIUIM JKOAHUX JOKa3iB

Oyab-aKuX Uil TBepAkeHHs, mo Oyab UFOs € mitanpHi anmapatd BiABIAYIOYH 3eMIIO 3
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iHIIo1 IuBim3amii. BoHM BIAXWIWINM SK CMIXOBHHHHUW ITOHATTS, IO aMEPUKAHCHKI
BJIACTI 3aXONUJIM TT03a3€MHI CyJIHA 1 30€epirajiu CroKii BIIHOCHO IHOTO.
PexomenngoBana Jiteparypa:
1. Tlepexnam aHTIIOMOBHUX TEKCTIB y Taiy3l NPUPOJHUYMX HayK: anredpa,
reoMmeTpis, (pizuka, ximis [algebra, geometry, physics, chemistry]: [HaB4y. moci6.] /

[JI. M. Yepnosarwii Ta iH.]. Binaumsa: Hosa Kuura, 2017. C. 180-230.
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Tema 4: Ilepexnan TepminocucTeM. CHHTAKCHYHI 32C00H B HAYKOBO-TEXHIYHHX TEKCTAX.
TepmiHoJioTiuHiI MPOOIEMH HAYKOBO-TEXHIYHOTO MEPEKJIANY
IIpakTnune 3aHaTTA Ne 4

MeTra nNpakTHYHOrO 3aHATTA: PO3IISHYTH TEPMIHOJOTIUHI MPOOIEMHU HAyKOBO-
TEXHIYHOTO MEepeKyaay, 3aBOiTH OCHOBHI MIAXOAU 0 MEpeKiIaay TepMiHIB 31 chep Ximii
Ta XIMIYHOI MPOMHCIIOBOCTI.

3aja4i NPAKTUYHOIO 3aAHATTS:

— PO3IVISIHYTH CKJIaJl aHTJIOMOBHOI XIMIYHOI TEPMIHOJIOT1;

— YTOYHUTH MICII€ 1 POJIb TEPMIHIB SIK CKJIAJJOBUX TEPMIHOJIOTTUHUX CUCTEM;

— YTOYHUTHY BU3HAYEHHSI TEPMIHIB-CIIOBOCIIONTYYEHb;

— BU3HAYUTH CTPYKTYPHI OCOOIMBOCTI CJIOBOCIIONYYEHb;

— PO3MISIHYTH OCHOBHI 3aCO0M MEPEKIIaly TEPMiHIB-CIIOBOCIIONYYEHb.

3aBaaHHsA I8 CAMOCTIMHOI po0oTH:

1. Translate the sentences, paying attention to the adequate choice of the
method of translation of abbreviations and abbreviations:

1. One of the dominant trends in cognitive science is based on a model that
represents cognitive processes as computation in digital computers, i.e. Formal
symbolic manipulation. 2. The algorithmic approach (cf. Ned Block’s exposition)
applies a generalization of the scheme LIR (concerning the interrelation of language,
information and reality). 3. We assume that knowledge is represented in value-attribute
table, called Knowledge Representation System (KRS). KRS in our approach is in fact a
data table. 4. Mechanisms of heredity are also described teleologically, as when talking
about function of genes, DNA, etc. 5. Each intelligent system — both natural and
artificial — is described as a certain rational structure. The Al key problem is transition
of the computer from one set of programs to another, but even each individual NI is
limited in its number of programs. 6. Neuronal impulses are about 2-3ms long, and are
transmitted with conduction velocity in the range of a few cms to a few ms per second;
yet the brain is able to respond with a remarkable accuracy to temporal constraints on
the scale of a fraction of a ms. 7. Methodological Individualism (MI) is frequently

regarded as the view that allows only individual agents to be the decision-makers in any
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explanation of aggregate economic phenomena. An MI explanation is then considered
to be decomposable into two parts. 8. In linear logic (LL) one pays particular attention
to the structure rules of weakening and contraction. LL keeps a bookkeeping of every
instance of a formula, not letting them be copied.

2. Compare English abbreviations and their Ukrainian equivalents and
determine the ways of their translation:

AP (American Patent) — marent CIIA, ANS (American National Standard) —
AwMepukancbkuil HamioHanbHui cranaapt, AMIGOSAT — «Awmirocar» (CymyTHHKOBA
cuctema 3B's3Ky JarmHoamepukancbkux kpaiH), COSPAR (Committee for Space
Research) — KomiteT 3 kocmiunux gocnimkenb, KOCITAP, ARCS (aft reaction control
subsystem) — xBoctoBa PCY, CODATA (Committee on Data for Science and
Technology) — KomiteT 13 30upanHsa manux y ranmy3i Hayku 1 TexHiku, BH (Brinell
hardness) — TBepaicTh 3a bpinennom, COBOL, (common business oriented language) —
(moBa mporpamyBanHs) Ko6on, BPU (Basic processing unit) — 1ieHTpaJibHHI TIpo1iecop,
LI

CAMAC (computer-aided measurements and control) — (cucrema) KAMAK
(yHipikoBaHa cucTeMa aBTOMAaTH30BaHUX 3acO0IB  BUMIPIOBAHHS, KOHTPOIIO 1
ynpaBiinHsg), APPA (American Power Plant Association) — AMepukaHCbKa
enepreruuda acomiamigs, BCKA (British Carbonization Research Association) —
bpurancbka kokcoximiuna acomiaiis, AU (arithmetic unit) — apudmerrnannii npucTpiid,
AlIl; A.A.AL (American Academy of Arts and Letters) — AmepukaHceka akanemis
muctentB 1 miteparypu, Cp (constant pressure) — moctiiauil THCK, Abs E (absolute
error) — abcomotHa nomuiika, CP/M (Control Program/Microcomputer) — omnepariiiina
cuctema CP/M nns mikpoEOM, A.c. (author’s correction) — aBTOpchbKe BUIIPABIEHHS,
CSIR (Council for Scientific and Industrial Research) — Paga 3 HaykoBux Ta
nmpoMHCIIOBUX Jochimxkensb (BemukoOputanist), DB (Data Base) — 6a3a nanux, bJl; E/Z
(equal to zero) — mopiBHIO€e HymO, Mc (megacycle) — merarepu, Mru; UDC (universal
decimal code) — yHiBepcanpHu# AecaTkopuit ko, YIK.

3. Translate the following complex terms with abbreviations using specialized

translation dictionaries:
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IFF aerial, class-D amplifier, RAM analysis, 3-D animation, MPD arcjet, CCD
array, UV astronomy, CPU board, V-bottom body, PET bottle, EHV cable, PIE cave,
SECAM decoder, CRT display, AV-1 engine, V-channel FET, D flip-flop, CNC
programming format, AVIO gate, API gravity, EVA handhold, LED indicator, NC Job,
Q-spoiled laser, PPM level, B/H loop, F-center maser, GTO mass, DNC network, HEO
observatory, LC oscillator, non-FMS part, LIFO queue, T/D ratio, X-Y recorder, deep
UV region, GEO satellite, ENG shoot, L-D heat transfer, FM tuner, B wind.

4. Translate the texts, identifying adequate ways of translating the terms:

1. The commanding literary expression of the seventeenth century was the drama.
It is equally evident that the commanding literary expression of the nineteenth century
was the novel. The eighteenth century witnessed the decline of the one and the rise of
the other and it is worth giving some consideration to the reason for this transition and
to the impulses which effected it, if only to question whether it was primarily a
consequence of changing taste and fashion or alterations in the entertainment industry.
Like so much sixteenth- and early seventeenth-century literature, art and entertainment,
Elizabethan-Jacobean drama was essentially ritualistic. It enacted communal beliefs
about man's place in the scheme of things, beliefs rooted in custom and tradition and
possessing a religious significance and importance enshrined in the ritualistic nature of
the Church, an institution which still dominated every aspect of thought and behaviour

2. Many of these inquiries might be regarded as simply the pursuit of the
venerable philosophical task of clarifying a matter which is puzzling and which no one
else is concerned to clarify, i. e. (if you will) as preliminary, quasi-scientific speculation
concerning an essentially scientific question which is not at the moment capable of
being treated as such. Philosophy has traditionally been the repository of such problems.
But, from the history of semantics, it is apparent that other philosophical motives have
been present from early times. For example, certain epistemological and metaphysical
problems have been regarded as involving the question of what meaning is. The fact
that the answers to some of these questions are not clear even now would itself be
sufficient to explain why philosophers are still concerned with analyzing the concept of

meaning.
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3. There is a remarkably rich philosophic literature on the relationship of
tolerance to social organization. There is a good deal of legal literature that also seeks to
link law, or more properly, the rule of law and implicitly tolerance to the promotion and
defense of political orders that are democratic and human rights sensitive. An implied
but often unexplored assumption behind this perspective is that at a pre- or even
metaconscious level there is a value that infuses all deliberate efforts to promote or
defend the rule of law, viz., the precept of "Tolerance". In the literature on law, the
relationship between tolerance and intolerance is often tied to the tension between law
on the one hand, and justice on the other. This raises the question of tolerating civil
disobedience, the morality of non-violence or violent resistance to unjust social orders
or institutions.

4. In 1875, geographers of the old Hungarian Kingdom erected a monument in a
remote region of their country that carried the following inscription: "Precise
instruments have confirmed this point where the latitude and longitude lines meet as the
center of Europe" (1). Just over a century later, in 1977, the former Soviet authorities,
who by then ruled the area, erected a second monument to mark the center of the
Continent that stretches from the Arctic shores of Norway in the north to the beaches of
Crete in the South, and from the coast of Ireland in the West to the Ural Mountains in
the East. The precise center where the monuments are located is near the village of
Dilove (formerly Trebusany) in the foothills of the north-central Carpathian Mountains
that from time immemorial has been inhabited by an East Slavic people called
Carpatho-Rusyns, or simply Rusyns (sometimes in English: Ruthenians). Thus, in
geographic terms, the Rusyns are not a peripheral group, but rather one whose
homeland — Carpathian Rus' — is literally located in the heart of Europe.

5. Support for NATO expansion had grown during 1993, publicly driven by
political enthusiasm both in the US Congress and in the Vysegrad countries. The
bandwagon for expansion had picked up momentum in Summer, when Russian
President Yeltsin had apparently agreed in Warsaw that Polish membership in NATO
would not be against Russian interest. It was checked in fall by the spectre of chaos and

civil war in Russia, as Yeltsin struggled to protect democracy in Russia, paradoxically
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by sending in the tanks against the Parliament. Even though there was never a real
prospect of early NATO expansion, Partnership for Peace appeared to many as an
attempt to evade the membership question and buy time.
PexomennoBaHa JiTeparypa:
1. Ilepexnaa aHIIIOMOBHUX TEKCTIB y Traiy3l NPUPOJHUYMX HayK: anredpa,
reometpis, (izuka, ximis [algebra, geometry, physics, chemistry]: [HaBu. moci6.] /

[JI. M. UepnoBatuii Ta iH.]. Binaunsg: Hosa Kuaura, 2017. C. 180-230.
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Tema 5: CuHTaKCHYHI 32C00H B HAYKOBO-TEXHIYHNX TEKCTaxX
IIpakTuyne 3aHaTTs Ne 5

Mera NpakTHYHOr0 3aHSTTS: PO3TISHYTH CHHTAKCHYHI 3acCO0M B HAyKOBO-
TEXHIYHHUX TEKCTaX.

3aja4i NPAKTUYHOIO 3aAHATTS:

— PO3IISHYTH MOPSIOK CIIB Yy AHDIIHCHKOMY PEUYEHHI Ta MOXIIMBI TPUYUHU
BUKOPHUCTAHHA 1HBEPCIi B TEKCTY opuriHaity Ta nepekiary HTJI;

— YTOYHUTH BU3HAYE€HHS ()OPMAJILHOTO MiJAMETY Ta PO3IISIHYTH OCOOIUBOCTI HOTO
nepexiIamy;

— CXapakTepu3yBaTH MOBJIGHHS BIiJI TpeThoi ocobu Ta crnenudiky wHoro
BUKOPHCTAHHS B aHITIOMOBHUX 1 YKpaiHOMOBHUX TekcTax HTJI;

— TpOaHaji3yBaTH MPUYUHU 1 HACTIIKM BUKOPUCTAHHS aKTUBHOTO CTAHY 3aMICTh
nacuBHOro B Tekcrax HTJL.

3aBaaHHs 1JIs CAMOCTiHHOL po0oTH:

1. Translate the following sentences, turning the English passive
constructions into active:

1. He was haunted by a fear. 2. Also he was rendered self-conscious by the
company. (London) 3. It (furniture) was given to us as a wedding present by
Mr. Bradley’s father. 4. They entertained lavishly and were lavishly entertained.
5. Gregory Brabazov was in Chicago at the time the purchase was made and the
decoration (of the house) was entrusted to him. 6. I had recently brought out a
successful novel — and I had no sooner arrived than I was interviewed. 7. There are men
who are possessed by an urge so strong to do some particular thing that they can’t help
themselves. 8. He was so incommunicable that I was forced to the conclusion that he
had asked me to lunch with him merely to enjoy my company. 9. But here she
encountered in her husband an obstinacy, which she had not for years been accustomed
to. 10. She was puzzled by Isabel. 11. «I’m told she’s rather good». (Maugham) 12. She
might have been asked to go too. 13. What luck that the boy had not been caught by that
ghastly war. He might so easily have been killed, like poor Jolly twenty years ago out in the

Transvaal. (Galsworthy) 14. «I’'m afraid a lot of your private papers were burned».
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(Leacock) 15. And when the Indian veteran came there, he was told the blunt truth.
(D. Carter) 16. «I suppose in about a fortnight we shall be told that he has been seen in
San Francisco». (Wilde) 17. Immediately after their marriage Couperwood and Aileen
journeyed to Chicago direct and they were given there the best room that Frencout
provided for the time being. 18. Caroline, or Sister Carry — was possessed of a mind
rudimentary in its power of observation and analysis. 19. In certain emergencies he was
called to assist his father, and was paid for it. (Dreiser) 20. Only after a minute did she
realize that she had been awakened by a knock at their saloon door. (Fitzgerald)
21. People have been asking those questions for thousands of years and they could be
answered, surely they’d have been answered, by now. (Maugham) 22. «We’ve been sort
of pals and it’s not my business to talk unless I’'m spoken to». (J. K. Jerome) 23. Clovis
was sent for in haste, and the development of the situation was put before him.
(H. Munro) 24. We were questioned, all of us. (Defoe) 25. The door was opened by a tall
and stout Negro butler with white hair and we were ushered into the drawing-room.
26. Most of the actors wanted to think Logan was crying because he was being arrested.
(L. Hughes) 27. «I am urgently needed at Apia», said Dr. Macphail. 28. «Young Bossiney
has been run over in the fog and killed». 29. «Water was given her». (Galsworthy)
30. He was beaten. 31.1 was surprised that I had been asked to this party. 32. The two
persons, who were hustled away, did not take it well. 33. They were made for the third
Duke of Dorset and they’re almost priceless. 34. She was a trifle taken aback that it had
all gone so easily. 35. «I presume that in a day or two we shall be fixed up for the rest of
the seasony». (Maugham) 36. «I was desired by that gentleman to identify the wearer of a
very uncommon coat — a bright blue dress coat, with a gilt button, displaying a bust, and
the letters «P. C.». (Dickens) 37. «Was Coleman being told here and now, as a
newcomer, not to rock the boat?» (Hailey) 38. «Mr. Afghan North was robbed and he
made a complaint». 39. «The car had been built on a special chassis in Americay.
(Fitzgerald) 40. She was received only by Ting-a-Ling, who had his back to the fire, and
took no notice beyond a stare. (Galsworthy) 41.1 was wired for. (C. Doyle) 42. Some things
had been lost sight of. (Galsworthy) 43. The bed had not even been lain on. (Dickens)
44. She was told that a message could be left for him. (M. Wilson) 45. Do not pass
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judgement, that you may not be judged. 46. You either make both tree and fruit to be
rotten; for the tree is known by its fruit. (Bible). 47. She hastened around to the side
entrance and was taken up by the elevator to the fourth floor. (Dreiser) 48. «Not a word
of it, in my interpretation, is actually spoken». (S. Leacock) 49. «They’re not the sort of
people I’ve been brought up with». 50. Isabel appeared to be delighted and Mrs. Bradley
was reassured. 51. She was rather pretty and I was rather taken with her. 52. Face and neck
were deeply burnt by the sun. (Maugham). 53. «Sophia, I’'m not going to be talked to
like thisy». (Bennett) 54. One leg was gone and the other was held by tendons and part of
the trousers and the stump twitched and jerked as though it were not connected.
(Hemingway) 55. His coming had not been looked for. (Greene) 56. He was given up to
his dream. (K. Mansfield) 57. I was wanted in the dining-room. (Bronte)
PexomennoBana jiteparypa:

1. Ilepexyiam aHIJIOMOBHUX TEKCTIB y Trajy3i MPUPOJHUYMX HayK: aiureopa,

reometpis, (izuka, ximis [algebra, geometry, physics, chemistry]: [HaB4. moci6.] /

[JI. M. UepnoBatuii Ta iH.]. Binaunsg: Hosa Kuaura, 2017. C. 180-230.
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Tema 6: Ilepexiax HayKOBHX Npanb 3 rajay3ei Teopii Ximii Ta XiMiuHOI
MPOMUCJIOBOCTI: T€3H, CTATTI, J0NOBII
IIpakTnune 3anaTTa Ne 6-8

MeTa NpPaKTHYHOIO 3aAHATTSA: PO3NISIHYTU MEPEKiIaj HAyKOBUX Ipallb 3 raily3eu
TeOopii XIMii Ta XIMIYHOT IPOMHUCIIOBOCTI.

3aaui NPaAKTUYHOIO 3aHATTH:

— YTOYHUTH TMOHSTTS HAayKoBa MOHOrpadisi, HayKoBa CTaTTs, TE3H, JOIOBIIb,
BU3HAYMUTH iX CIIUJIbHI Ta BIAMIHHI PUCH;

— MpOaHaI3yBaTh KOMIO3UIIIHHY CTPYKTYPY HAyKOBOi CTaTTi (BCTYymM, Marepiaiu
Ta METOJU, PE3YJIbTaTH, OOTOBOPEHHSI, BACHOBKH) 1 1X 3HAUEHHS [PU NIEpeKIaii;

— PO3IISIHYTH 0COOJIMBOCTI NEPEKIIAy HAYKOBUX 3ar0JIOBKIB.

3aBaaHHA IS CAMOCTIHHOL podoTH:

1. Translate the following fragment of a scientific article from the English

language, taking into account all the compositional and structural, semantic and

stylistic features of the scientific text:

Resistant Properties of Lubricating Materials with Fullerene
Nanoadditives

V.P. Oleksandrenko!”, V.V. Yefymenko?, N.G. Kalmykova?, O.V. Efimenko?, R.V. Budiak?,
Yu. M. Nelyubin!

1Khmelnitskyi National University, Ukraine

2National Aviation University, Ukraine

3Kalynivka Technological Applied College, Ukraine
*E-mail:oleksandrenkovp@gmail.com

Received: 22 April 2023: Revised:14 Mayl 2023: Accept:30 May 2023

Abstract

The purpose of this article is to study the possibility of using fullerene additives and their effect on the antiwear
properties of aviation mineral and synthetic oils. The method of increasing the anti-wear properties of mineral MK-8p
and synthetic Mobil Jet Oil 254 oil for turbojet aircraft engines by adding fullerene additive C60 is considered. It has
been shown that the anti-wear properties of synthetic Mobil Jet Oil 254 oil for turbojet aircraftengines exceed MK-8p
mineral oil by more than 10%. Increasing the concentration of fullerene additive in oils increases the wear resistance
of conjugated surfaces. It was established that the increase in the concentration of the fullerene additive in oils shifts the
critical load to higher values for both mineral and synthetic oils. The intensity of this growth is observed in mineral oil to
a greater extent than in synthetic oil. The use of fullerenes as an anti- wear additive to oils for turbojet engines is
proposed, which improves anti-friction properties and reduces the wearof parts of machines and mechanisms. Scientific
progress is determined mainly by experimental research, the conduct of which in this direction is quite relevant.

Key words: fullerene additives, mineral oil, synthetic oil, four-ball machine, wear rate, critical load.
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The main function of lubricating oils and greases is to reduce friction and wear of the surfaces of parts thatrub.
An important place in increasing the reliability of the equipment and increasing its service life is occupied bythe wear
resistance of the parts. During operation, intensive wear of friction nodes occurs as a result of significantloads, speeds
and temperatures, exposure to aggressive environments and vibrations. One of the most economically beneficial ways to
increase the durability of friction nodes in various machines and mechanisms is to improve the quality of lubricants,
primarily their lubricating properties, which is achieved mainly by introducing anti-wear, anti-seize and anti-friction
additives into them. The introduction of additives into oils and lubricants allows you tosatisfy two main requirements
of technology: increasing the service life (reliability) of machines and mechanisms;fuel energy conservation, because
about 30 % of the energy produced in the industrialized countries of the world is ultimately wasted on friction. In
recent years, one of the ways to improve the operational properties of materialsis the use of nanomaterials - fullerene as
additives to them, including as additives to lubricating materials. This is due to the fact that these compounds are
unique objects from the point of view of electronic structure, physical andchemical properties. An extraordinary feature
is also the fact that it is the only soluble form of carbon in hydrocarbon compounds, which allows it to be used in a
variety of directions. Conducting experimental studies onthe possibility of using fullerenes and fullerene-containing
carbon black as anti-wear additives is a very relevant area of scientific work.

Analysis of the latest research

Information on the study of the tribological properties of fullerenes is very scarce and mainly concerns
fullerene C60. Several works have been published where fullerene C60 was studied in the form of a solid film as a
solid lubricating coating, therefore it was concluded that C60 is promising for solving various tribological problems
[1]. As shown in works [2-5], quite significant progress has recently been made in obtaining and researching nano-
objects, new nanomaterials and nanotechnologies have emerged. Nanoclusters of a number of metals, fullerenes and
carbon nanotubes were synthesized. A step forward was made in the methods of observingand studying the properties
of carbon nanostructures, connected with the development of physicochemical methods of studying their use in
lubricating materials. Research has been conducted, based on which it is proposed to use fullerenes as an antioxidant
additive, which significantly improves the thermo-oxidative stability of oils in comparison with traditional additives.

Fullerenes are characterized by high chemical inertness in relation to the process of monomolecular decay.Thus,
the C60 molecule retains its thermal stability up to a temperature of over 1500 °C, which cannot be said about other
antiwear and antioxidant additives. However, in the presence of oxygen, the oxidation of this form ofcarbon to CO and
COz s observed already at significantly lower temperatures (about 250 ° C), but such a temperature is not reached in
the lubrication system of modern automobile and aircraft engines, although in aviation supersonic aircraft when the
engine is stopped, due to cessation of heat removal from the area of the turbine bearings, such an increase in
temperature for a short period of time is possible [3].

The scientists performed a detailed quantitative study to determine the impact of fullerene additives on the
performance characteristics of graphite-based lubricating compositions. The results of these studies can be usedas a
basis for the development of a "superlubricant" that will provide a coefficient of surface friction below 0.001. As a
lubricating base, highly oriented pyrolytic graphite (HOPG) was used, which, together with finely dispersed graphite
powder of natural origin, was introduced into a mixture of concentrated sulfuric and nitric acids(in a volume ratio of
4:1) and stirred for 16 hours. The powder processed in this way was washed with water, driedat a temperature of 100°C,
after which the sample was subjected to heat treatment for 15 seconds. This led to theformation of layered graphite
particles, which were then introduced into a 70 % alcohol solution and subjected toultrasonic treatment. Then, layered
graphite particles together with C60 or C70 fullerene powder were sealed under vacuum in a quartz ampoule, which
was kept at a temperature of 600 °C for 15 days. The graphite intercalatedwith fullerenes obtained as a result of the
described procedure was used to obtain an anti-friction coating, which was a film with an area of 2.3x2.3 m2 and a
thickness of 0.2 mm.

Fullerene-containing carbon black and powdered fullerene C60 provide a noticeable improvement in the
antifriction and antiwear properties of steel-steel and copper-steel friction pairs, especially in the area of high loadsand
contact pressures. The greatest improvement occurs in the steel-steel friction pair. For copper pairs, it was determined
that the presence of fullerene C60 in pure form or in fullerene carbon black leads to the formation ofa fullerene
polymer film of considerable thickness on the friction surface, which plays a protective role [6-8].

The coefficient of friction of this film p was measured by the standard method as the ratio of the friction force
to the applied lateral load. As a result of the measurement, values of u<0.001 were obtained, which is half as much as
for the standard grease based on MoS: (1~0.002) and for graphite grease (u~0.001). As a physical mechanism that
determines the characteristics of a lubricating film based on pyrolytic graphite intercalated with fullerenes, scientists
consider the possibility of rolling of fullerene molecules on the graphite surface, which is characterized by much lower
friction compared to the sliding of graphite surfaces relative to each other due to thehigher contact area in the latter
case It follows that fullerenes act as micro-rolling bearings that reduce the coefficient of friction. [10,11]. The limits of
application of fullerenes are very wide. As far as lubricants are concerned, many additives for lubricating oils and
greases are being developed on the basis of fullerenes. Recently,the production of lubricants based on fullerenes, which
are characterized by extraordinary characteristics, is promising.
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Formulation of the problem

The main lubrication units in turbojet aircraft engines are rolling bearings, in contrast to the lubrication units of
piston engines in which sliding friction prevails. The temperature of the outer cage of such bearings reaches125-150 °C,
which is mainly created due to the heat coming from the turbine impeller. After the engine stops, when the air blowing
decreases, the heat flow coming from the impeller heats the bearing bracket and the oil thatlubricates it and removes
heat from the friction zone to a temperature of 200 °C.

In turbojet engines of supersonic aircraft, the temperature in the friction nodes increases sharply both due to the
increase in the load on the turbine bearings and due to the heat coming from the combustion chamber and the turbine
impeller. At the same time, the temperature of the oil rises. In promising supersonic turbojet engines, the temperature
in the friction nodes can reach 400 and even 540 °C, and the oil temperature up to 150-200 °C. For operation at such
temperatures, liquid mineral oils are unsuitable, and synthetic oils must contain anti-wear and antioxidant additives,
which performed b its functions under such conditions. Therefore, research aimed at obtaining and using new
additives for lubricating materials that would work at high temperatures and significant loads is quite relevant.

Purpose and tasks

The purpose of the work was to study the possibilities of using and introducing new, promising complex
additives to fuel and lubricant materials that will work for a longer period of time than traditional additives.

To improve the operational properties of fuels and lubricants - thermal oxidation stability of hydrocarbons,anti-
wear characteristics, phenolic antioxidant additives - "ionol", anti-wear additives - "Hatec-580" are used, but at
elevated temperatures they quickly oxidize. Therefore, the main task of this scientific work is the introduction of new,
promising complex additives to fuel and lubricants based on nano-sized carbon materials (fullerenes), which are more
resistant to the oxidation process, and the study of changes in the antiwear properties of lubricatingmaterials under their
influence.

To achieve the goal, the following tasks were solved:

— determination of tribological parameters of mineral MK-8m and synthetic Mobil Jet Oil 254 turbojet aircraft
engine oils with C60 fullerene content on a standardized four-ball friction machine;

— studying the possibility and expediency of using fullerene additives in aviation mineral and synthetic oils.

Research materials and methodology

The development and introduction into operation of new lubricating oils with the aim of expanding the raw
material base for their production and improving operational properties was carried out simultaneously with the
development of engine construction. The large transmitted power of aviation gearboxes, in combination with theirsmall
weight and dimensions, leads to increased operating conditions of friction pairs, an increase in thermal and dynamic
stress of engine parts and assemblies. Gears of reducers, as mentioned above, work under conditions of high contact
loads. The strength of the films of low-viscosity aviation oils suitable for lubricating the supports of turbojet engines
under these conditions is insufficient. To ensure reliable lubrication of the gears of the gearbox, oils with a higher
viscosity and higher lubricating capacity are required.

Contradictions in the quality requirements of mineral oils, which must combine high lubricity with satisfactory
viscosity-temperature characteristics to ensure reliable engine start-up at low temperatures, have led to the need to use
a mixture of low-viscosity mineral oils for the lubrication of helicopter propeller gearboxes andturboprop engines (type
"MK-8") with highly viscous residual oils "MC-20" (or "MK-22"). Moreover, the ratio of the indicated oils in the
mixtures is different for different types of engines. An alternative solution to this contradiction is the use of Mobil Jet
Oil 254 synthetic oil in the engine and gear system of Airbus Helicopters H- 145 helicopters. Mobil Jet Oil 254 is an
extremely high performance synthetic oil for third generation gas turbine engines, developed to meet their
requirements and use in commercial and military aviation. This product is madefrom a specially formulated synthetic
ester base oil and is enriched with an additive package. The oil has excellentthermal and oxidative stability, resisting
degradation and scale formation while maintaining the physical characteristics required by manufacturer and military
specifications. The physical properties of Mobil Jet Oil 254 are similar to the previous generation gas turbine
lubricants currently available. The effective working range of the oil is from minus 40 °C to plus 230-250 °C. The

viscosity of synthetic oils at temperatures of 250-300 °C is higher than that of mineral oils of equal viscosity at 100 °

C, they have better thermal stability, low evaporation and low tendency to high-temperature deposits and foaming.
Synthetic oils are superior to mineral oils in terms ofantioxidant properties, and have equal or better anti-wear and
anti-scratch properties. In this regard, their service life is several times longer than the service life of mineral oils.
Recently, effective antifriction additives (friction modifiers) have been introduced into synthetic oils, which contribute
to improving their performance in the high temperature zone and antiwear properties.

New synthetic materials, the operational characteristics of which are significantly superior to natural ones,are
the basis of humanity's advancement along the path of progress. Fullerene is essentially a new form of carbon.The C60
molecule contains fragments with fivefold symmetry, which are not found in nature for inorganic compounds (Fig. 1).
Therefore, it should be recognized that a fullerene molecule is an organic molecule, and a crystal formed by such
molecules (fullerite) is a molecular crystal that is a connecting link between an organic and an inorganic substance.
Each carbon atom in the C60 molecule is located at the vertices of two hexagons and one pentagon and does not
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fundamentally differ from other carbon atoms.

Fig. 1. C60 fullerene molecule: a — general view; B — double bonds between carbon atoms

The carbon atoms that make up the sphere are bound together by a strong covalent bond. The thickness ofthe
spherical shell is 0.1 nm, the radius of the C60 molecule is 0.357 nm. The length of the C — C bond in the pentagon is
0.143 nm, in the hexagon - 0.139 nm.

The C60 fullerene molecule maintains its thermal stability up to 1700 K, which is significantly higher thanthe
temperature in the friction unit of the rolling bearing of the gas turbine of the helicopter engine or in its gearbox.

However, in the presence of oxygen, the oxidation of this form of carbon to CO and CO: is observed already at
significantly lower temperatures (about 500 K). The process leads to the formation of an amorphous structure in which
there are twelve oxygen atoms per C60 molecule, while the fullerene molecule almost completely loses its shape.
When the temperature is further increased to 700 K, the intensive formation of CO and CO: and the finaldestruction of
the ordered structures of fullerenes occur.

Of interest is the halogenation of fullerene, especially its fluorination. In the first works devoted to fullerene
fluorides, the reaction of its interaction with gaseous fluorine was used, as a result of which a mixture of productswas
formed. The solubility of C60 fullerene itself in non-aromatic solvents is low, while its fluorides are quite soluble in
hexane, chloroform, and acetone, and with aromatic compounds they form stable crystal solvates under normal
conditions.

The research was conducted using MK-8 mineral aviation oil and Mobil Jet Oil 254 synthetic oil with additives
of different fullerene content. Control of the content and solubility of C60 fullerene in olives was determined
according to the method described in [9]. The investigated fullerene additives in different mass ratios of finely
dispersed powder were added to the oil and mechanically mixed to a homogeneous suspension.

The quality of hydrocarbon lubricants is determined by their viscosity and anti-wear properties in the working
temperature range. From a chemical point of view, these properties are provided, first of all, by the molecular weight
and degree of branching of hydrocarbon chains. One of the main operational properties of oils is high resistance to
oxidation and anti-wear properties.

To assess the effect of fullerene on the antiwear properties of oils, tribological tests were performed on a
standardized four-ball friction machine in accordance with GOST 9490 (ASTM D2783) (Fig. 2).

According to the results of the research, wear was determined, which was estimated by the diameter of thewear
spots d and the critical load Pk of the transition to seizure.

3 4 5 F

te

Fig. 2. Four-ball friction machine: 1 — screw; 2 — balls; 3 — friction node; 4 — acoustic probe; 5 — glass; 6 — housing
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The three lower balls are fixed immovably in the cup of the machine with the lubricant being tested. The upper
ball, which is fixed in the spindle of the machine, rotates relative to the three lower ones under a given loadwith a rotation

frequency of 1460+70 rotate/m. Turning the balls during the test is not allowed.

Balls must be made of bearing steel ShKh-15 not lower than the II degree of accuracy, class B, with a
diameter of 16 or 20 mm. It is possible to use balls from new real bearings for testing.

Antiwear properties on a four-ball friction machine are determined for oils and plastic lubricants used to
lubricate friction surfaces.

The method consists in testing the lubricating material on a friction machine under specified axial loads and
determining the main tribological characteristics of lubricating materials: bearing capacity - according to the critical
load Pk, anti-seize properties according to the burr index - Iv, ultimate load capacity - according to the welding load Pz
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and anti-wear properties - according to diameter of wear spots (d).

Before starting the test of each sample of lubricant, all parts of the machine with which the lubricant comesinto
contact during the test (the cup with the parts of attachment of the lower balls and the parts of attachment of the upper
ball) are washed with gasoline or benzene and dried in air. The balls used in the test are also washed with gasoline and
air-dried.

Testing of each lubricating material is carried out at the temperatures established in the regulatory andtechnical
documentation.

The test consists of a series of determinations. Each determination is carried out on a new sample of thetested
lubricant with four new balls.

To conduct the test, the balls are fixed in the spindle of the machine and the cup for the lubricating material. When
testing the oil, it is poured so that the balls are completely covered with it. Then a cup with lubricating material is
installed in the machine, the load is set and the electric motor is turned on. In order to avoid deformationof the balls, it is
necessary to avoid shock loads.

When conducting a test at elevated temperatures, the electric heater is previously turned on. After reachingthe
set temperature, create the necessary load and turn on the electric motor. The test temperature must be maintained with
an error of no more than £5°C.

The duration of the test from the moment of switching on to the moment of switching off the electric motorwhen
determining the critical load, welding load and burr index should be 10 + 0.2 s, when determining the wearrate - 60 £
0.5 min.

When determining the critical load, which characterizes the ability of the lubricating material to prevent the
occurrence of burr on the friction surfaces, a series of successive tests with a decrease or increase of the load are first
carried out in accordance with a number of loads given in the test standard. Two parallel tests are conducted.

When welding, it is necessary to turn off the electric motor immediately to avoid damage to the machine.

The wear index, which characterizes the influence of the lubricant on the wear of the friction surfaces, is
determined under the constant load established in the regulatory and technical documentation for the lubricant.Two
parallel tests are conducted. After the end of the test and cooling of the friction assembly below 40 °C, drain the oil and
wipe the balls with gasoline or alcohol.

Then measure the diameters of the wear spots of each of the three lower balls in the direction of sliding and
perpendicular to it in a plane perpendicular to the axis of the microscope objective with an accuracy of 0.01 mm (Fig.
3).. The result of the measurement is taken as the average arithmetic value of the measurements of the wearspots of
the lower balls in two directions.

The results of solving the main tasks of the problem and their discussion

The object of research of this work is the process of influence of nano-sized carbon materials (fullerene Ceo) on
anti-wear properties of mineral MK-8p and synthetic Mobil Jet Oil 254 oils of turbojet aircraft engines.

The subject of the study is the main tribological characteristics of aviation oils with additives of fullerene nano-
sized carbon materials, determined according to the standard method on a four-ball friction machine.

The resource and reliability of engines largely depends on the extent to which the used aviation oil meets the
operational requirements of its use. After the discovery of fullerenes, it became possible to create new lubricating
materials. This possibility was indicated both by the ideal spherical shape of C60 fullerene molecules and by the base
of these molecules (carbon), which in the form of graphite has long been widely used as an antifriction component of
a whole class of lubricating materials. Numerous experiments conducted recently indicate increased lubricating
characteristics of oils as a result of adding a small amount of fullerenes to them.

A characteristic feature of modern jet aircraft engines is the absence of sliding bearings. Rolling bearings are
used as supports for the engine rotor shaft and aggregate drive shafts. The coefficient of rolling friction is in the range
of 0.001-0.003 for ball bearings and 0.002-0.005 for roller bearings, while for sliding bearings this valueis ten times
greater (approximately 0.01). The rotors of modern aircraft engines are well balanced and, despite their high rotation
speeds and considerable weight, the maximum radial load on the bearing does not exceed 1500
N. Anti-wear properties were studied using a four-ball friction machine according to ASTM D2783 according to the
parameters of wear spot diameter (d) and critical load (Pk). The last indicator characterizes the maximum amount of
load, at which metal contact (burrs) does not yet occur when rubbing standardized metal balls. When determining the
limit wear indicator (d), the duration of the test from the moment of switching on to the moment of switching off the
engine is 60 + 0.5 min, under a standard load of 20 kg (196 N) and room temperature. In general, for each lubricating
material, the test conditions are indicated in the regulatory and technical documentation. In this case, the same test
conditions were chosen for mineral and synthetic oils for the convenienceof comparing their properties.
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Upper ball

Fig. 3. Friction node

The dependence of the diameter of the wear spot on the concentration of the fullerene additive in mineral MK-
8p and synthetic Mobil Jet Oil 254 aviation oils is shown in Fig. 4. As the research results showed, the increase in the
concentration of the fullerene additive in oils does not significantly affect the amount of wear, although there is a
tendency to decrease the diameter of the wear spot. It should also be noted that a more intensive reduction in wear is
observed in mineral oil than in synthetic oil. The nature of this action of fullerene-containing additives hasnot yet been
completely clarified.

Fig. 4. Dependence of the wear index on the content of C60 fullerene in the oil

The critical load (Pk, kgf) is considered to be the load at which the average diameter of the wear spots of the
lower balls is within the values of the limit wear value for this load, given in the ASTM D2783 table, the increase of
which by the value of the next load in a series of loads causes an increase in the average diameter of the spots wear
greater than 0.1 mm. The smaller value of the critical load from the two obtained values (Table 1 and Table 2) is
accepted as the result of the test.

Table 1
Determination of critical load (Pk) for MK-8 oil

Load, The average diameter of Critical load,

kef Load, N the wear spots of the lower kef
balls, mm

20 196 0.38 -
40 392 0.46 -
60 588 0.49 -
80 784 0.53 -

100 980 0.57 -

120 1176 0.61 -

160 1568 0.65 -

200 1960 0.82 (Px) 200




Table 2

Determination of critical load (Pk) for Mobil Jet Oil 254

The average diameter of .
Llfad’ Load, N the wear si;)ots of the lower Critical load,
gf kgf
balls, mm
20 196 0.36 -
40 392 0.41 -
60 588 0.45 -
80 784 0.51 -
100 980 0.54 -
120 1176 0.59 -
160 1568 0.61 -
200 1960 0.65 -
240 2352 0.68 -
280 2744 0.71 -
320 3136 0.89 P« (320)
360 3528 0.96 +

The critical load characterizes the beginning of the destruction of the lubricating film and the transitionfrom
a normal type of friction to an abnormal one, which is characterized by large wear of parts. From the above tables, it
can be seen that the critical load for mineral oil MK-8 under the same test conditions is 1960 N, while forsynthetic oil
Mobil Jet Oil 254, the critical load is 3136 N. This can be explained by the fact that synthetic oil contains a package of
additives that significantly improve its anti-wear properties, while mineral oil contains onlyone antioxidant additive.
The dependence of the critical load on the content of the fullerene additive in oils is shown in Fig. 5.

315 318 321 326 328 331
200 208 217 228 235 237
_ o ® ® ®
. -
——

Fig. 5. Dependence of the critical load on the content of fullerene in the oil

Research results have shown that increasing the concentration of fullerene additives in oils shifts the criticalload
to higher values, both for mineral and synthetic oils. It should also be noted that the intensity of this growthin mineral
oil is observed to a greater extent than in synthetic oil, possibly due to the effect of the additive package.Based on the
totality of the obtained results, it is possible to predict and predict the mechanism of antifriction and antiwear
action of fullerenes as follows. In the process of tribopolymerization of mineral oil, acoating is formed on the
friction surfaces in the form of a three-dimensional tribopolymer network connected to the substrate by chemical
bonds.

This coating protects the rubbing surfaces from direct contact, and at the same time, being a spatial polymer
mesh, retains the mineral oil, thus providing both a low-wear mode of friction and a low coefficient of friction. This
process can occur without the presence of C60. However, without fullerene, the formation of a tribometallopolymer
coating probably requires more time and more specific conditions. Due to its high reactivity, the presence of fullerene
dramatically accelerates the tribopolymerization process and leads to the formation of a tribopolymer network, in the
nodes of which there are mainly C60 molecules. This fundamentally changes the pattern of friction, as the
tribopolymer protective coating in this case is implemented much faster and the low-wear and anti-friction mode of
friction has time to be implemented before the destruction of the protective film. Finally,if in the process of friction the
tribopolymer coating is disturbed (for example, under the influence of increased load) and there is a direct contact of
the friction bodies, the process of tribopolymerization increases and the tribofilm is restored.

Therefore, tribocontact is a rather powerful reactor for various kinds of structural transformations, and onecan
expect the appearance in the friction zone of those fullerene modifications that have increased hardness and can
determine the properties of surface films formed in the process of tribowear.
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Conclusions

Fullerene nanoadditives are an effective means of increasing the tribological properties of oils of both mineral
and synthetic origin. It was established that an increase in the concentration of the fullerene additive in olives up to
2% by weight. contributes to the growth of anti-wear properties of mineral oil MK-8p by 15%, synthetic oil Mobil Jet
0il 254 by 10%.

It was found that an increase in the concentration of the fullerene additive in oils shifts the critical load to
higher values. At a content of 2% wt. fullerene critical load increases for mineral oil MK-8p by 19.5%, and for
synthetic oil Mobil Jet Oil 254 by 5%.

A more positive effect of C60 fullerene additives on the tribological properties of mineral oil compared to
synthetic oil was established: according to the indicator of the wear spot diameter - 1.5 times, according to the critical
load indicator — 3.9 times, which is related to the difference in the oil base and the presence in a syntheticoil package
of complex additives.

It was found that the anti-wear properties of synthetic oil Mobil Jet Oil 254 for turbojet aircraft engines exceed
the indicator of MK-8p mineral oil by more than 10%, and the critical load - by 58%.

Scientific progress in this direction is mainly determined by experimental studies, the conduct of which isquite
relevant.
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Tema 6: Ilepexiax HayKOBHX Npanb 3 rajay3ei Teopii Ximii Ta XiMiuHOI
MPOMUCJIOBOCTI: T€3H, CTATTI, J0NOBII
IpakTnyne 3ansarra Ne 9-11

MeTa npakTHYHOIO 3aHATTS: PO3MISTHYTH OCOOJIMBOCTI BUKOPUCTAHHS CTaUX
HeoOpa3HMX BHpa3iB Ta KIIlIE B TEKCTaX 1 JOKyMeHTax 31 cdep Ximii Ta XIMIYHOI
MTPOMHUCITOBOCTI.

3aja4i NPAKTUYHOIO 3aAHATTS:

— YTOYHUTH MOHATTS 1 03HAKK MOBHOTO KJIiII€ (CTaIOro He0Opa3HOro BUPa3y);

— CXapakTepu3yBaTH OCOOJMBOCTI iX Tepenadi Mmpu Mepekagi aHTIIOMOBHUX
texcTiB HTJI;

— CKOHCTPYIOBaTH METOJIMKY M1AO0PY YKpaiHCHKUX BIAMOBIAHHMKIB AHIIIOMOBHUX
xiime HTJI.

3aBaaHHsA I8 CAMOCTIMHOI po0oTH:

1. Translate and describe the meaning of each idiom and the peculiarities of
their translation into Ukrainian:

1. an eye for an eye, and tooth for a tooth; 2. custom (habit, use) is a second
nature; 3. he laughs best who laughs last; 4. let bygones be bygones; 5. like two drops of
water; 6. look before you leap; 7. my little finger told me that; 8. a new broom sweeps
clean; 9. no bees, no honey; no work, no money; 10. (one) can’t see before one’s nose;
11. (one) can’t say boo to the goose; 12. to pick one’s chestnuts out of the fire; 13. a
prodigal son; 14. (as) proud as a peacock; 15. to return like for like; 16. to see smth.
with the corner of one’s eye; 17. there is no smoke without fire; 18. a tree of knowledge;
19. a voice in the wilderness; 20. to wipe off the disgrace; 21. to wipe one/smth. Off the
face/surface of the earth; 22. with open arms; 23. with a rope round one’s neck;
24. whom God would ruin, he first deprives of reason; 25. it is a bold mouse that nestles
in the cat’s ear; 26. fire and water are good servants but bad masters; 27. he who is born
a fool is never cured; 28. beauty is a fading flower; 29. a bad beginning makes a bad
ending (Greek); 30. a full belly makes a dull brain; 31. the belly is not filled with fair
words; 32. bread and circus; 33. fair words fat few; 34. between the devil and the deep;

35. like water off the feathers of a duck; 36. what is writ is writ; 37. no sweet without
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sweat; 38. first come, first served; 39. eyes are bigger than the stomach; 40. not blink an
eye; 41. work like a dog; 42. walk on air; 43. work one’s fingers to the bone; 44. Alpha
and Omega; 45. physician, heal thyself; 46. the salt of the earth.

2. Provide Ukrainian equivalents of the idioms below:

1. To kill two birds with a stone. 2. A good beginning makes a good ending (A
good beginning is half the battle). 3. To kiss the post. 4. To know as one knows one’s
ten fingers/to have something at one’s finger tips. 5. To laugh the wrong side of one’s
mouth. 6. To lay something for a rainy day. 7. He that diggeth a pit for another should
look that he fall not into it himself. 8. To lick one’s boots. 9. Lies have short legs.
10. Life is not a bed of roses. 11. To make one’s blood run cold. 12. Measure twice and
cut once. 13. More royalist than the king. 14. As naked as a worm. 15. Nobody home.
16. No sooner said than done. 17. Not to lift a finger. 18. An old dog will learn no new
tricks. 19. Old foxes need no tutors. 20. To buy a pig in a poke. 21. To play one’s game.
22. To pour water in (into, through) a sieve. 23. To praise smb. beyond the skies/the
moon. 24. As pretty as a picture. 25. As handsome as a paint. 26. Not to have a penny/a
sixpence/a dime to bless oneself. 27. Not to have a shirt (rag) to one’s back. 28. Not to
know A from B. 29. To put spokes in one’s wheel. 30. Pride goes (comes) before a
fall/destruction. 31. To promise mountains and marvels. 32. One fool makes many.
33. The voice of one is the voice of none. 34. One step above the sublime makes the
ridiculous. 35. On Monday morning don’t be looking for Saturday night. 36. As pale as
a corpse (as ashes, death). 37. Let George do it.

3. Provide Ukrainian equivalents to the following English idioms and
expressions:

1. all for naught; 2. a shot in the blue; 3. a simple innocent; 4. to sink to
destitution; 5. the small of the night (the small hours of the night); 6. soft in the brain
(head); 7. Before you can say Jack Robinson; 8. mother’s strawberry/mark; 9. breathe
one’s last; 10. by word of mouth; 11. tender years; 12. to the end of time; 13. to the
purpose; 14. white liver; 15. will and testament; 16. with a bold front; 17. with a faint
heart; 18. with a good grace; 19. with one’s tongue in one’s cheek; 20. a young Tartar;

21. you try us; 22. as the crow flies.
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4. In part B, find the Ukrainian equivalents of the given English idioms from
part A. Make 10 sentences with the given English idioms:

A. 1. like teacher, like pupil; 2. let the dead bury the dead; 3. he who keeps
company with the wolves, will learn to howl; 4. the morning sun never lasts a day; 5. to
keep a body and soul together; 6. murder will out; 7. of all birds give me mutton; 8. one
could have heard a pin drop; 9. one today is worth two tomorrows; 10. one rotten apple
decays the bushel; 11. people who are too sharp cut their own fingers; 12. pie in the sky;
13. pigs grunt about everything and nothing; 14. pitch darkness; 15. to play a dirty
(mean, nasty) trick on one; 16. to point out a mote in one’s eye; 17. to poison the
fountains of trust; 18. a pretty penny; 19. a pretty little pig makes an ugly sow; 20. to
keep one’s tongue between one’s teeth; 21. to make it hot for one; 22. to make mince
meat/to make meat of smth.; 23. more power to your elbow; 24. to pull one’s leg;
25. every dog has his day; 26. this is too thin; 27. to run with the hare and hunt with the
hounds; 28. a saint’s words and cat’s claws; 29. one’s sands are running out; 30. never
bray at an ass; 31. to find a mare’s nest; 32. sounding brass; 33. to talk through one’s
hat; 34. to talk a dog’s (horse’s) hind leg off; 35. to touch bottom; 36. company in
distress makes sorrow less; 37. tit for tat; 38. tomorrow come never; 39. weeds want no
sowing; 40. we got the coach up the hill; 41. what’s Hecuba to me/to you; 42. when bees
are old they yield no honey; 43. the wind in a man’s face makes him wise; 44. scratch
my back and I’ll scratch yours. 45. To kill the goose that laid the golden egg.

B. 1. XTO CcMi€eTbCsA, TOMy HE MHHETBhCS; 2. IMWJAa B MIIMIKy HE CXOBAEI,
3. MOpOYHTH KOMYCh TOJIOBY; 4. pyKa PyKy MHE€; 5. TpoIIel 100py KOmiHKy/Tporeit nai
boxe; 6. THXO0, K y ByCi/dyTH, SIK TpaBa pocTe; 7. HE BOIAHUCH 3 AypHeM; 8. 3apizaTu
KypKy, 110 Hecja 30JI0TI AL, 9. Kpaille )KaliBOPOHOK y PyIli, HIX >XKypaBelb y HeOI;
10. sxuii CaBa, Taka ¥ cnaBa; 11. momactu majnelieM y HeOo; 12. B rypTi 1 CMepTh He
CTpalHa/mofiieHe rope — miBropsi; 13. TeMHO, X049 B OKO cTpeinb; 14. mo Oyio, To
3aryno; 15. y3Haru/cmi3Hary, Mo 4iM KiBII Jiuxa; 16. natu mpodyxaHa/Harpitu uyoa;
17. He BimKmamall Ha 3aBTpa Te, IO MOXKHA 3pOOWUTH choroaHi; 18. 3HaiiTe Hac: MH
KUCIUII — TO 3 Hac kBac; 19. Tpumaru s3uk 3a 3yGamu/Hi mapu 3 ycT; 20. 3 KuUM

MOBEJICIIICS, TOTO i Habepetics; 21. TypHiB HE OPIOTh, HE CIIOTH (2 BOHU CaMi POISATHCSA);
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22. gyxe 0auuTH aX ITiT JIICOM, a CBOTO # ITiJT HOCOM HE moMivary; 23. O1IMMHA HUTKaMH
muTo; 24. OKO 3a 0K0/3y0 3a 3y0; 25. MofsaM s3UKIB HEe 3aB’sikell; 26. M’SIKO cTelne, Ta
TBep0 cnaTtu; 27. OyB KiHb, Ta 3 i3AUBCA; 28. Hailkpala puba — koBOaca/rapHa MTUILIS —
KoBOaca; 29. a ke MeHi aijgo/mMosi xara 3 kparo; 30. Ha CBiTI HeMa HIYOTO BIYHOTIO;
31. Bci giBuara, MOB KBITKH, a 3BIJIKM MoraHi 6adbu OepyTbes; 32. CIyKUTH 1 BalluM, 1
HammM; 33. eBe 3BOIMTH KiHIIl 3 KIHIAMHU; 34. HI MyXy, Hi JIyCKHU; 35. HarOBOPUTH CiM
MIIIKIB/KIIT TpedaHoi BOBHH; 36. MiJBE3TH BO3a/MIAKIACTH CBUHIO; 37. HE JIUIIUTH
KaMeHs1 Ha KaMeHi; 38. mycTi cioBa/Oamauku; 39. OOIUSHKA-IALSIHKA, a JypHOMY
paxicth; 40. omHa mapmIMBa BIBIL BCIO OTapy moraHuth; 41. 6ima BUMy4HTh, Oiga i
HaBYUTH; 42. miaipBatu A0BIp S 10 cebe; 43. ko3ak He 0e3 J10/i/1 B Hallle BIKOHIIE IIIE
3amisiHe coHle; 44. HemOBro (KOMYCh) pSCT TonTary; 45. BEp3TH HICEHITHULIIO.

5. In part B, find the Ukrainian equivalents of the given English idioms and
phraseological units from part A and justify the feasibility of such a translation:

A. 1. BUifeHOTO SIS HE BapTUH; 2. 1 HE 5, 1 Xara HE MOS/MOsI XaTa 3 Kparo;
3. KynaeThCs/TIIaBae, sIK BAPEHUK y Macii; 4. K TUIbKH SI3UK MOBEPTAETHCS; 5. SIK CHIT
Ha rojioBy; 6. mymiroBatu, ik CUIOPOBY KO3y; 7. (IMBUTHCS) sIK 1iarn/0apaH Ha HOBI
BopoTa 8. cmiiiMatu 0ONMu3Hs; 9. 4yB A3BiH, Ta He 3Hae, ne BiH; 10. sk 4dyryiBchka
BepcTBa (BUCOKM); 11. goro s Tam He OauumB; 12. crmactu Ha OymKy; 13. orpumaru
npouyxana; 14. poctu, sk 13 Boau; 15. 310poB’st — Hailmopoxxkuuii ckap0; 16. po3outu
IJIEK 13 KUMCh; 17. po3B’s3yBaTu pyKH KOMYCh; 18. ciM I’ ITHUIb HA THXKICHB; 19. Karry
macioM He 30aBumi; 20. BoauTH 3a HIC (KOroch); 21. MOpPOYMUTH KOMYCh
TOJIOBY/TITYPIOBATH KOTOCH; 22. BIJ I0JII HE BTEYEI/Y BCSKOTO CBOS JTOJIS;, 23. KICTKU
He BHUCTaudae (KOMYCh); 24. BEP3TH HICEHITHHMIIO; 25. CIIpaBU HIIUIM SK 1MO Machy; 26. 3
BIPOT1JIHOTO JpKepena/3 BIPOTiAHUX JKEpeNl, 13 CBUKUX PYK; 27. Oyps B CKJISHLI BOJIM;
28. rporri/ramanerb, ado XHUTTA; 29. He ina Ayia YacHUKY, He OyJie i cMepIiTH.

B. 1. (as) tall as a maypole; 2. things went swimmingly/without a hitch, work like
butter; 3. to grow (take) one’s gruel; 4. straight from the horse’s mouth/straight from the
tin; 5. one lives in luxury/on the fat of the land; 6. to pull one’s leg; 7. to come plump
upon one/to come like a bolt from the blue; 8. to give rein/to give full scope (swing) to

one; 9. is not worth a straw; 10. (one) has not all his buttons/one has a screw loose, one
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is a little wanting, one is not right up there; 11. to look/be astounded, to be very
surprised; 12. I’ve nothing lost there; 13. to talk nonsense/bunkum; 14. people throw
stones only at trees with fruit on them; 15. how dare(s) one say so; 16. to pull (one) by
the nose; 17. to fail face/be a complete failure; 18. plenty is no plague; 19. to stand and
deliver; 20. it does not concern me/it is not business of mine; 21. to have a quarrel with
one/to break off with one; 22. that is mere hearsay/rumor; 23. a storm in a tea-pot/tea-
cup (Am. a tea-cup/tea-pot tempest); 24. to bring back (call) to memory; 25. good health
i1s above wealth; 26. to beat the life out of one; 27. to keep changing one’s mind;
28. every bullet has its billet; 29. to overgrow.

6. Provide the most successful Ukrainian versions of the following English
proverbs and sayings:

1. actions speak louder than words; 2. all that glitters is not gold; 3. work and no
play makes Jack a dull boy; 4. a bad workman always blames the tools; 5. barking dogs
seldom bite; 6. beauty is only skin deep; 7. creaking gate hangs long; 8. don’t cross the
bridge until you come to it; 9. don’t put the cart before the horse; 10. the early bird
catches the worm; 11. every dog has his day; 12. forbidden fruit is sweetest; 13. if a
thing is worth doing, it is worth doing well; 14. its easy to be wise after the event;
15. it’s never too late to mend; 16. it never rains but it pours; 17. more haste less speed;
18. no gain without pain; 19. necessity is the mother of invention; 20. never look a gift
horse in the mouth; 21. no news (is) good news; 22. one swallow doesn’t make a
summer; 23. out of sight, out of mind; 24. paddle your own canoe; 25. the proof of the
pudding is in the eating; 26. the road to hell is paved with good intentions; 27. the spirit
1s willing but the flesh is weak (The Bible); 28. still waters are deep; 29. time and tide
wait for no man; 30. too many cooks spoil the broth; 31. when the cat’s away the mice
will play; 32. where there’s a will, there’s a way; 33. while there’s life, there’s hope;
34. you can’t run with the hare and hunt with the hounds; 35. you may lead a horse to
water, but you can not make him drink; 36. man proposes and God disposes; 37. give a
man a fish and he eats all day. Teach him catch fish and he eats for a lifetime;
38. education makes people easy to lead but difficult to drive, easy to govern but

impossible to enslave; 39. good advice comes from the aged; 40. an old man is like a
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child; 41. early to bed and early to rise makes a man healthy, wealthy and wise;
42. there is no place like home; 43. one today is worth two tomorrows; 44. a man is old
as he feels, a woman is old as she looks; 45. many a good cow has a bad/evil calf;
46. one’s eyes drop millstones; 47. a forgetful head makes a weary pair of heels;
48. great talkers are all little doers; 49. a great ship asks deep waters; 50. great weeds
grow apiece; 51. to have not a penny to one’s name/to have not a shirt to one’s back;
52. keep your mouth shut and your ears open; 53. spare the rod and spoil the child; 54. a
sparrow in the hand is better than the pigeon on the roof; 55. a bird in the hand is worth
two in the bush; 56. birds of a feather flock together; 57. the ass is known by its ears;
58. a bird is known by its note, and a man by its talk; 59. a bitten child dreads the dog;
60. a burnt child dreads the fire/a scalded cat/dog fears cold water; 61. the face is the
index of the mind; 62. a fair face may hide a foul heart; 63. far from eye, far from
heart/seldom seen, soon forgotten; 64. to fear as the devil fears the holy water; 65. to
fiddle while Rome is burning; 66. one’s fingers are (all) thumbs; 67. fish begins to stink
at the head; 68. fools will be fools; 69. a fool when he is silent is counted wise;
70. friends may meet but mountains never; 71. friends are thieves of time; 72. God helps
those who help themselves; 73. man is known by the company he keeps; 74. a good
Jack makes a good Jill; 75. every god has his way; 76. fine feathers make the bird;
77. don’t have too many irons in the fire; 78. while there’s life there’s hope; 79. the wish
is father to the thought; 80. a word is enough to the wise; 81. a rolling stone catches no
moss; 82. rain at seven, fine at eleven.

7. Translate the sentences, taking into account the correctness of the choice of
the equivalent of English phraseological units:

1. ITpore 3apa3 BUOOpU BKE MO3a1y, 1 YpsA HApEIUT! HAIAMITOBAHUHN MOKIACTU
kpait koH(ikTy. 2. [TomiTHKY, HABITH Ti, IO HATOPI1, 3IA€THCS, TPAIOTHCS 3 BOTHEM 01715
CKUPTH Maibke HaBMUCHO. 3. OCTaHHIM CIIaOKUM MiclleM KOMaHAM TPe3UACHTa € ii
HEBIEBHEHICTh Yy MOBHIN MIATPUMII aKTa MPE3UJACHTa CUJIOBUMH CTpyKTypamu. 4. €
madc, mo y Hac y 2010 pomi Oyne HOpMmanbHa KpaiHa, SKIIO JEMOKpPAaTH BUYHUCTSTH
aBT1€B1 KOHIOIIHI, SIKI BOHUM OTpUMAJIM y cnafmuHy. 5. Take craBieHHs, Oe3nepeyHo,

3adenio 3a >kuBe Jrofned y Kuesi. 6. YV 1eHTpi HOTO pekiiaMHOT KammaHii JIeKUTh
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HeBanmii cioraH «Koneil Ha mepenpaBi He MiHAOTHY. 7. Jlms Ykpainu nBepi 10
TpaHCATJAHTUYHOI  CHIBAPYKHOCTI ~ J€MOKPAaTMYHHUX KpaiH MH  TPUMATHUMEMO
BIIKpUTHUMH. 8. 3axiJIHI JAEep>KaBH MOBUHHI JOIMOMOITH MOKAa3aTW THUM HapojaM, 110 B
KIHIIl «J€MOKPAaTUYHOTO TyHEIo» € cBimio. 9. Konm mpamroem y KommaHii, sKid
NOTPIOHO 3MIHUTH XapakTep BEJAEHHS CIpaB, 1HOAI JOBOAUTHCS 3araryBaT nacok. 10. 3
BaMU s B OTOHBL 1 B Bomy. 11. Ha To¥ 9ac s Bke mopBaB i3 KepiBHHIITBOM maptii. S
«IIIIOB Y HApoA» 1 CTaB MpalroBaTd MexaHikoM. 12. Ha pyky icmamicTiB rpae 6arato
HEBUPIIIEHUX €KOHOMIYHMX ITpodnem. 13. Uepes Te, o IHTepHET pOOUTH CBIT MEHIIUM,
3HAYHO 30UIBINYETHCS 3HAYCHHS 3HAXO/UKCHHS CHUIbHOI MOBH. 14. OcraHHI KiJbKa
POKIB MPE3UJICHT 1 TIpeM’ep WIYTh IUIY-O-IUIY 1 3HAXOAATh CIUIbHY MOBY. 15. Midu
PO OJIIrapXxiB, CJIiJl BU3HATH, HE BUHUKIIM HI3BIIKH. 16. Y 1IeH3ypH yBipBaBcs TepHeup 1
BOHA 3aKpwia Trazery Ha Tpu micsami. 17. 3 mumas 1996 poky TOJIOBHI CHOHCOPHU
MPE3UJICHTCHKUX TEPEroHIB pa3oM Modayiu 30upatu auBigeHau. 18. Hixto B ypsial He
XOTIB Opaty Ha ceOe BiMMOBITANBHICTE. | TKOM HE Mep, TO MU O 1 JOCI TOBKJIM BOAY Y
crymi. 19. HaBiTh SKIIO HAIM3M TMOKH ¥ MpHUYAiBCsA y ACIKUX MICISX, BIH 000B’I3KOBO
HiJHIME CBOIO MOTBOPHY TOJIOBY, BUSBIIAIOUUCH B €KCTPEMICTCHKUX pyXaX, TEPOPHU3MI,
orpoMax, JICTIOpTaIisaX Ta eTHIYHMX ducTKaxX. 20. Takum 4uHOM, 3a MIBTOpa POKH 0
YEProBUX MPE3UJEHTCHKUX BHUOOPIB HAWIIOTY KHIIIE MOJITUYHE JIOO1 MIILIO B iCTOPIIO.
21. Takuii MOBOPOT MOJIIM MOCTaBUB OM «IAPTIO BIIAW» MEPe] HAA3BUYANHO CKIIaJHUM
BuOopoMm. 22. Uu 3yMilOTh ONIrapxu TMOBEPHYTHCS y BelauKy nomituky? 23. Brana
noBesna cebe Tak, HIOMTO BOHA Orojocuia AeoiT MO BCIX CBOIX MNEPeIBUOOPHUX
3000B’s13aHHAX. 24. Jleski 3 HUX Oe3MepevHo MArOTh HaMIp 3aJUITUTUCS HA TOMITUYHIN
cueHi. 25. bimii 1iM OBHICTIO Ja€ co01 3BIT y TOMY, 110 BiIHOCUHU 3 Kutaem — 11e He
30BCIM Ta cdepa, e MoKHAa HeoOadyHO iMmpoBizyBarh. 26. Omirapxu BEJTUKOIYIIHO
BIIMMYCTWJIM OJWUH OJHOMY TPIXH 1 IIIMX MIBPOKY BUCTYyHAIM €IUHUM (HPOHTOM.
27. MicieBi npuBaTU3aTOPH MOCIIIIAIOTE 3JIOBUTH SKOMOTa OUTbINY puly y KajJaMyTHIH
BOJIL. 28. SIKIIO XK HE CTBOPUTH MOXKIIMBOCTEW JJI MPUBATHOTO OI3HECY, Ha Mporpami
MO>KHA CMIJTUBO TIOCTaBUTHU XPECT.

8. Give Ukrainian equivalents to the following English proverbs and sayings:

Speak of devil and he will appear; to teach the dog to bark; you can not wash
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charcoal white; velvet paws hide sharp paws; he that will strive, must rise at five; life is
not all cakes and ale; little thieves are hanged, but great ones escape; physician, heal
thyself; rule with the rod of iron; like teacher, like pupil; like master, like land; like
father, like son; like master, like servant; like author, like book; like mistress, like maid;
like priest, like people; as the tree, so the fruits; as old clock crows, so doth the young;
like begets like; as is the gardener so is the garden; like carpenter, like chips; as is the
workman, so is the work; like likes like; like draws to like; like cures like.

9. Translate the sentences, choosing an adequate method of translating
proverbs and sayings. Provide multiple options where possible:

1. A axy no3uiio Bu 3aiimManu? Mosi xara 3 kpato? 2. «A Ilerpo me He
noBepHyBcs?» — «lllykait BiTpa y nmom!» 3. Bu x 3Haere: 3 Xama He 3pOoOMII MaHA.
4. IlpaBay kaxyTh: 3 Xama He 3poouill maHa. 5. BiH 3/1sKaBcs, 110 TH KPyTHEIT XBOCTOM
— 1 mykai BiTpa y noji. 6. be3 Bac sikock nmpokuBemo, mjaakatu He Oynemo. baba 3 Bo3y
— xoOwmui nermre. 7. baunm, pamicte, K 1 611a, HIKOJIX HE MPUXOIUTH OnHA. 8. Baxko 3
BaMU criepedarucs — y ropoji Oy3uHa, a B Kuesi asnpko. 9. Ock Bke crpaBii: y TOPOIl
Oy3uHa, a B Kueni nsapko. 10. [Ipuiimios 1 He mo3nopoBkaBcs. BuaHo maHa mo xansBax.
11. 5 3Haro, K IBOTO JOMOTTHUCS: BCl NUIAXU BemyTh 10 Pumy. 12. IIpore OinmbiricTh
HAceJeHHsS, KOJIM MoOBa 3axoJuTh Mpo Madiro, HamamToBaHl ckentudHo. [opa
pO3CIilyBaHb MOXKE€ HE HApOAMTH HaBiTh 1 Muii. 13. Uu Tak 1ie Oyno — ckazatu He
MOXY. 3a 110 KyIluB, 3a T€ il npoaas. 14. «A TH TOUHO 3Haem?» — «XTO MOro 3Hae. 3a
10 KYIHB, 3a T€ i nponas». 15. S He 30uparocs mepekoOHyBaTH Bac y 3BOpOTHOMY. [ pa
He BapTa cBiUoK. 16. [IpoTe ropa Hapomwia MUNIY: y BHITYIIEHIN JiAEpaMy TOJOBHHUX
IIPOMHMCIIOBUX KpaiH CBITY 3asBl XO0ua W TOBOPUTHCS IMPO HEOOXIAHICTH 3MEHIIIECHHS
3a00proBaHOCTI KpaiH, 110 PO3BUBAIOTHCS, HEMAE aHI CJIOBa MPO KOHKPETHI 3aXOlu 3
peamizamii mporo rmiany. 17. JIto00B — pajicTh HE3BUYAMHA, JHKEPENO HATXHEHHS 1
TBOpuocTi. Y XXI ct. mupie Oyae Kojio e, SKuX BoHa BiiBigae: «baragy-mypHto i
31 CKapOHMIEI0O HE CHUThbCs. BiAHSK TOMuM, SIK COKUI, — CIIIBa€, BECEIUTHCS».
18. Bipyrounii, o cyti, 6epe Ha cebe KolocaiabHy BIAMOBIAAIBHICTh 32 BIACHE JKUTTS
Ha 3emii. Hemapma k kakyTh: Ha Oora criofiBaiics, ajie it cam He 3a0yBaiics. 19. «Iloku

JUITY — CIOJIBAIOCh, Ta?», panToM MOBUB XTOch. 20. Ycmix mpuiife 10 Hac, SKIIO MU
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OyZnemMo HamamToBaHi Jocsartu Woro. «Jle pyku i oxora, Tam cmopa pobotay. 21. €
npuciis’sa: He mana 6aba kiiomnoty, Kynuia rmopocs. 22. XpiH BiJ piIbKU HE COJIOAIINM.
23. Sxwuii Caga, Taka il cnapa. 24. Xou ripiue, abu iHme. 25. B yminoro i 1onoto puly
noBUTh. 26. He mocmimai 3 ko3amu Ha Topr. 27. CKymoro myina JAelieBila TpoIia.
28. I'pomri yik dr00msaTh. 29. PanH1 mTamku pocy MI0Th, a IMi3HI CIBO3U JUIIOTh.
30. Konu 6 3HaB, nie BmaB, To coomku O mimicnan. 31. [lopoxkHs 6ouka ryqnTh, a TOBHA
MoBuUMThL. 32. IlokamiB BOBK KkoOwily — 3anmumuB XBicT 1 rpuBy. 33. He momoxke
MEPTBOMY KaJWJIO, a BOpOHI Muio. 34. ¥V 3akputuil poT myxa He BiAeTUTh. (CioBO —
cpibso, MoBUaHHSA — 30j10T0). 35. XTO Oararo Bepeaye, Tol Mano ictb. 36. Kpamre
COJIOM sIHa 3rojia, HixK 30510Ta 3Baja. 37. He Toro BuHa, koro noma Hema. 38. BHoui Bci
koTH cipi. 39. Bix Bopora nmxoro He cnoaiBaiica Ha qoOpe cioBo. 40. | B Hame BiKOHLE
3acsie conle. 41. Koxxauil Kynuk 0 cBOro o3epa 3BuK. 42. He Tozi KoHEH Ci1atoTh, SK
Bepxu cijaroThb. 43. Siius kypky He Buath. 44. Tuxime inem — gam Oyznew. 45. Bopon
BOpOHY OKO He BUKIIOE. 46. Lleit BapianT He migxonutb. OJHUM CIIOBOM, rpa HE BapTa
CBIYOK.
PexomenaoBaHa Jiiteparypa:

1. Tlepexnam aHTIIOMOBHHX TEKCTIB y Taiy3l MNPUPOJHUYMX HAyK: anredpa,

reoMmeTpis, (pizuka, ximisg [algebra, geometry, physics, chemistry]: [HaBu. moci6.] /

[JI. M. YepnoBatuii Ta iH.]. Binauug: Hoa Kuaura, 2017. C. 180-230.
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Tema 7: Ilepexyian naTeHTIiB Ta CYyNPOBIIHUX JOKYMEHTIB B raJjy3i XiMiuHoi
MPOMHCJIOBOCTI
IpakTnune 3anaTTa Ne 12-14

MeTa NpakTUYHOIO 3aHATTA: PO3IVISHYTH MPOOJIEMHU MEePEeKIaay aHTIIOMOBHUX
MaTEHTIB Ha BUHAXOAM, TOTUYHI 10 Tally31 XIMIYHOI MPOMHUCIOBOCTI, 110 0(hOpMIICH] 3a
crangapramu nateHTHUX yctaHoB CIIIA Ta Cromyuenoro KoposmiscTsa.

3aja4i NPAKTUYHOIO 3aAHATTS:

— YTOUHHUTH TEPMIH «IIATEHT» Ta HA3BaTH OTO0 OCHOBHI KOMIO3UIINHI CKIIaI0BI;

— 3HANTH, IPOYMUTATH 1 3aCBOITH 1H(POPMAITIIO IIOA0 MPABUI YUTAHHS MMATEHTIB Ha
BUHAXOHM, 1110 oopmiieHi 3a ctanaapramMu nareHTHux ycranoB CIIA Ta CnomydeHoro
KopomniBcTBa;

— BCTAaHOBHUTH 3aJICKHICTh MEPEKJIaly TaKMX MATEHTIB YKPAiHCHKOIO BiJ| MPaBUI
o(pOpMJICHHS/YUTAHHSL ~ BUIIE3rafjaHuX JOKyMeHTiB, npuitHatux B CIIA Ta
Cnonyuenomy KopomiBcTBi;

— BU3HAYUTHU CTPYKTYPHI OCOOIMBOCTI CJIOBOCIOIYYEHb;

— PO3MIISIHYTH OCHOBHI 3aCO0M MEPEKIIay TEPMiHIB-CIIOBOCIIOIYYEHb;

— HABYUTHUCH POOUTH YACTKOBHM, pedepaTUBHUN Ta MOBHUN MEpPEKIIa]] MaTeHTIB,
opopmienux 3a crangapramu CHIA Ta Cnomydenoro KopomiBcTBa yKpaiHCHKOIO
MOBOIO;

— YTOUHHUTU BU3HAUYEHHS PI3HOMAHITHUX M1/HKAHPIB AUTOBOTO JIUCTYBaHHS;

— BCTAQHOBHUTHU Ta MpOAHAII3yBaTH OCOOJUBOCTI BEJEHHS JILJIOBOTO JUCTYBaHHS B
rajy3i XiMi9HOI TPOMHUCIIOBOCTI 1 IX BIUIMB HA MEPEKIIA]] AUTOBUX JIUCTIB.

3aBiaHHs 1JI CAMOCTIiHHOL po0oTH:
1. Translate the given fragment of the patent of Ukraine into English:
IIM - 3028
MKB6 H 01R 4/24

3’€/IH VBAJIbHHUH EJJEMEHT
Bunaxin crocyeTbcs 3’€HYBaJbHOTO €JIEMEHTa BIAMOBIIHO JO MpeamMOyiu

nyHKTY 1 hopMynau BUHAXOAY.

3’eHyBaIbHUIM OJIOK ISl 3’€IHAHHS 130JIbOBAHMX CJICKTPUYHHUX IMPOBIIHHUKIB 3
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EJEKTPUYHUMH KOHTAKTaMH 3a JOTIOMOTOIO0 METOIUKH PO3HIMHOTO 3’ €THAHHS HAa OCHOBI
po0Oor0 1307141111 32 JOMIOMOTOK0 130JIbOBAHOTO 3’€IHYBAJIIBHOTO Kaless, ONMHCaHUU Y
3asBii ®PH Ha xopucny wmomens 93 13797. V mpomy 3’€aHyBajibHOMY OJoli
PO3MINIYIOTBCSL BIJACIKM Ta OJIOKH, $KI BIJKPUTI 3BEpXy 1 B SAKUX 3MOHTOBaHI
BX1JH1/BUX1JJHI KOHTAKTH Ha OCHOB1 O€3MepepBHOIO MPOOOI0 130111 B OJOKEHHI M1
KyToM 450, 1 sIKi JalOTh MOXJIMBICTH 3’€IHYBAJIBHOMY OJIOKY OyTH MiJKIIOYCHOMY 3
nBox OokiB. IligkiroueHHS 3HIMCHIOETBCS 3 OOKYy KOpPHUCTyBadya 3a JOIOMOTOIO
130JIb0BAHOTO 3’ €JIHYBAJILHOTO KaOeJis, 110 HAJIEKUTh 3’ €IHYBAJIbHOMY OJIOKY.

KoHTakT 3MIiCHIOETHCS 32 PaXyHOK PyXy 130JbOBAHOTO 3’€IHYBaJbHOTO Kales,
SAKUW TOBHHEH MPOIITOBXHYTHUCA 3a JOIMOMOTOI) HATHCHEHHSM IMajblieM, 1€ MOXe
MIPU3BOANTH 70 TIOSIBM CHUMIITOMIB BTOMHU B OIEpaTopa y BUIIAIKY BEIMKUX JlaMETPIB
IPOBOAY Ta y XOJA1 BUKOHAHHS BIJKIIIOYEHB, SKI BUKOHYIOTHCS HEOIHOPA30BO OJIHE 3a
OITHHIM.

VY 3asBii ®PH 26 10 461 onwucyeTbes 3’ €AHYyBaIbHHUM KaOenb 13 3aTUCKAueM, y
SAKOMY 130J1bOBaHUI €JIEKTPUYHUI MPOBITHUK MPHUETHYETHCS 10 OTBOPY IJIACTMACOBOI
TpyOUacToi 130JALil 1 TPOLITOBXY€ETHCS 3 OCTAHHBOI KpI3b IIUIMHHHUMA 3’€IHYBaJbHUN
€IeMEHT 3a JOIMOMOTO CTPIYKOBOTO BHBOAY. Y IIbOMY BHUIIQJKy >KHJIa KaOemro
IOPOILITOBXY€ETHCSI B IIUIMHY 3 €HYBAJIBHOTO €JIEMEHTa HE MEPHEHAUKYISIPHO 10
yKa3aHol IIUIMHU, SIK OyJIO JOTenep, a TAKUM YMHOM, 1100 pO3TalllOBYBaTUCS MOXMUJIO,
i KyToM 45°, mpudomy 3'€JHYBAJIbHUM €IEMEHT PO3TalllOBYETHCSA MPSAMOIIHIHHO ab0
napajieibHO CTOCOBHO OOKOBUX CTIHOK.

VY zagsui ®PH 44 37 022 Cl 3'ennyBaJIbHUN €JIEMEHT, SIKHH Ma€ €JIEeKTPUYHI
KOHTAKTH, OTPUMaH1 3 BUKOPHCTAHHSIM METOJUKH PO3HIMHOIO 3'€JTHAHHS HA OCHOBI
npo0oro 1307sL1i Y BIACIKAX PO3ETOYHOI YACTUHU, SIKUA BUKOPUCTOBYETHCS IS
3'€lHaHHS EJICKTPUYHUX TMPOBIAHUKIB 0€3 TXHBHOTO 3aUUIEHHS Ta Ma€ OTBIp s
PO3MIIIICHHS €JIEKTPUYHUX TTPOBITHUKIB.

BucyBHa yacTrHA pO3TalIOBYETHCS y BIACIKY PO3ETOYHOI YAaCTHHH, ISl BUCYBHA
YacTHMHA MICTHTh y CO0l YaCTUHY KOHTAaKTHHX €JIEMEHTIB PO3HIMHOTO 3'€THAHHSA Ha
OCHOBI MPOOOI0 130141111, PO3MIIIEHUX Y BIACIKY. EJNEKTpUUHMI NPOBITHUK, 3 SKUM

3MIACHIOETHCS  CJIIEKTPUYHUNA KOHTAKT, MPOBOAMTHCS Kpi3h JIOKAJIi30BaHI OTBOPHU
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IPSIMOJIIHIMHO a00 MapaienbHo 10 OOKOBUX CTIHOK BUCYBHOT YACTHHH.

3ajayer0 BUHAXOJy € CTBOPEHHS 3'€IHYBaJbHOTO €JeMEHTa TaKoro THIY, IO
onmucaHuil y mpeamOymi, SIKMH J03BOJSE JIETKO 1 HAJIMHO 3'€JHYBaTH EJIEKTPUYHI
130J1bOBaH1 MPOBITHUKHU 0€3 CHEIIaJbHOTO 3'€JHYBAIILHOTO 1HCTPYMEHTA, B TOM K€ 4yac
3a0e3meuye  HaWHIKYE  MEXaHIYHE  HABAHTAKCHHS, HAWBHINE  MPHUITYCTHME
HAaBaHTAKEHHS 32 CTPYMOM ITPOBITHHKA.

[{s 3amadya BUpPINIYETHCS 3a JOTOMOIOI0 O3HAaK MYyHKTY 1 (QopMynau BUHAXOLY.
BurorosieHHs TOXWIMX JOKATI30BaHUX OTBOPIB ISl E€IEKTPUYHOTO TIPOBIJHUKA Y
BHCYBHIN YaCTHHI B CIIOJTYYEHHI 3 PO3TAIIOBAHUMH MOXUJIO 3'€THYIOYMMHU PO3HIMHUMU
KOHTaKTaMHU Ha OCHOBI1 MPOOOI0 130111 Y BIJICIKY PO3€TOYHOI YACTUHU MPU3BOIUTH 0
CYTTEBOTO 30UIbIICHHS OO0MACTl 31MCHEHHS KOHTAKTy 1, TAKUM YUHOM, 301IbIICHHS
MO>KJIUBOTO MPUITYCTUMOTO HABAaHTAKECHHS 32 CTPYMOM.

KpiM Toro, Takox 3MEHIIYEThCS BIUIMB HAJPi3iB, 1 TAKUM YMHOM MEXaHIYHE
HABaHTAKEHHS HA MPOBITHUK 3HIKYETHCS 32 PaXyYHOK PO3IIUPEHOTO aKCiaIbHOTO 3CYBY
KOHTAKTHUX HAJPi3iB HA MPOBIAHUKY SIK pE3yJIbTaTy IMOXUJIOI BCTABKU IMPOBIIHHMKA U
YCTAHOBJICHHSI KOHTAKTIB MiJ] KyTOM.

JlonaTkoBuii epeBaXHUH PO3BUTOK BUHAXOY BUILIUBAE 3 T1ITyHKTIB.

Bunaxin OUIbII €TAIBHO OMUCYETHCS HIDKYE 3 MOCHIIAHHSAM Ha HABEIACHUU IS
MpUKJIAAy BapiaHT peaizailii 3'€IHyBaJIbHOTO €JIEMEHTa, SKHA Ma€ YOTHPH BXOIU
IIPOBITHUKIB 1 MOKAa3aHOTO HA KPECIICHHSX, Ha SKUX:

¢ir. 1 300paxye po3aiIeHU Ha YaCTUHU 3'€ JHYBAJIbHUM €JIEMEHT,

¢ir. 2, a 300paxxye BUTISA CTIEpey BEpXHbOI YaCTUHU PO3ETOYHOI YACTHHH,

¢ir. 2, 6 300paxye BUIIAI 300Ky BEPXHBOI YACTHHU PO3ETOUYHOI YaCTUHM (TI0J]aHe
B MIEPETHHI);

¢ir. 2, 6 300pakye BUITIS 3BEPXy BEPXHBOI YACTHHHU PO3€TOYHOT YACTUHH;

¢giz. 3, a 300pascye euenad cnepedy HUMNCHLOI YACMUHU PO3EMOYHOT YACMUHU
(nodano é nepemuni);

¢ir. 3, 6 300paxkye BUIIISA 3BEPXY HIKHBOI YACTUHHU PO3ETOUHOT YACTHHH;

¢ir. 4, a 300paxkye BUMIISIT 300Ky BUCYBHOI YACTUHU MOAAHO B TIEPETHUHI;

¢ir. 4, 6 300paxkye BUTIS CTIEpeAy B MEPCIEKTUBI BUCYBHOI YaCTHUHU;
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¢ir. 4, 6 300pakye BUITIS] 3BepXy BUCYBHOI YaCTHUHU;

¢ir. 5 300paxkye BUIIIA CHEpPEay PO3HIMHOIO 3'€HYIOYOro KOHTaKTy Ha OCHOBI
PpoOOIO 130151111,

¢ir. 6 300paxye cxemMaTuyHe MoJaHHs 001acTi KOHTAKTy Ha JKUJIl KaOelo;

¢ir. 7 300paxkye AiarpaMHe MOAAHHS 3'€ JTHYBAIbHUX KOHTAKTIB, 1110 BiJIOBIIAI0ThH
¢bir. 5, BCTaBICHUX y BUCYBHY YaCTUHY.

BignoBigno 3a ¢ir. 1 3'eqHyBanbHUN €JEMEHT CKIIQJA€ThCs B OCHOBHOMY 3
BUCYBHOI 4acTUHU |, BepXHbOi YacTMHM 21, HUKHBOI YACTUHU 22 Ta PO3HIMHOIO
3'€IHYBaJILHOTO KOHTAKTY 4 Ha OCHOBI ITPOOOIO 13011111, MpUIOMY BepxHs yacTuHa 21 1
HUKHS yacTUHA 22 GOpMYIOTh pO3€TOYHY YacTUHY 18, y sIKiil BCTaBIsA€THCA PO3ZHIMHUN
KOHTaKTHUH €Je€MEHT 4 Ha OCHOBI MPOOOIO 13011111,

Po3niMuMIt 3'€IHYBaIbHUN KOHTAKT 4 Ha OCHOBI MPOOOIO 130111 BIAMOBIHO S0
¢ir. 5 ckiIagaeTbes 3 PO3HIMHUX KOHTAKTIB 5,9 Ha OCHOBI MPOOOIO 13051111 1 KOHTAKTy
BUIKH 14, K1 3B's13aH1 B OAHE IIUJIe Yepe3 mepeMudKy 15.

Po3HIMHUI KOHTAKT 5 Ha OCHOBI MPOOOKO 13011111 MICTUTB JIBa OTBOPH 7, 8, 1110
NOB'I3aH1 OIMH 3 OJJHUM 4Yepe3 KOHTAKTHY IIIIUMHY 6, IpUUOMy OTBIp 7 (POpPMY€ETHCS SIK
MOJTOBKEHU OTBIp, IO MA€ BXITHI MOXWI MOBepXHi. PO3HIMHUI KOHTAKT 9 HA OCHOBI
po0Ooto 130511111 Mae aBa oTBopu 11, 12, iK1 CrIoy4YeHi OJUH 3 OJJHUM 4Yepe3 KOHTAKTHY
ey 10, mpuyomy otBip 11 dopmyeTbes K MOTOBKEHHI OTBIp, IO Ma€ BXIJHI
MOXWUJI1 TTOBEpXHi. PO3HIMHUN KOHTAKT 9 Ha OCHOBI MPOOOIO 1301111 PO3TAIIOBYETHCS B
HampsIMKy ~ yropy 3 MeTolo  (GOpMyBaHHS TEH30YYTJIMBOTO  BUMIPIOBAIIBHOTO
nepeTBoproBada 16, HanpuKIam, 11 BATPOOYBaIbHOTO YCTaTKyBaHHS.

Koncrpykitist orBopiB 7, 11 K MOAOBXKEHHX OTBOPIB 3a0e3Mnedye HaAIMHUN BXia
KaOeIbHUX KW 3 Kpi3b MOXWII1 JIOKaNi30BaH1 OTBOPU 2 y BUCYBHIN yacTuHi 1 (¢ir. 4, a
—4,8)

Po3HiMHI KOHTaKkTH 5, 9 Ha OCHOBI IPOOOIO 130T € 3aKPUTUMHU, POIHIMHUMHU
KOHTaKTaMH, [0 CAaMOMIATPUMYIOTbCSI HA OCHOBI MPOOOIO 130118111, KOXKHUN 13 HUX
dbopMyeThCs T KyToM 45° 110710 3'€ JHYBAJIBHOT TEPEMUYKHU.

Konrakt Bunku 14, 3irHyTHIl B HampsMKy YHU3 BiJ nepeMuuku 15, mairouuii y

TJIONIWHI, TapaieabHid nepemMudrii 15, € BIIKpUTUM TEH30YyTJIMBHM BHMIiPIOBaILHUM
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NIEPETBOPIOBAYEM, SIKUI Ma€ KOHTAKTHY MIIUHY 13. 3 BXIIHUMU NOXWIMNMH TUIOITMHAMU
36 #ioro KOHTaKTHOI MIITMHKA 13, BiJI3HAYEHOI B HAIPSMKY BHHU3, KOHTAaKT BUJIKH 14 €
BUIBHO JOCTYITHUM Bij 0a3u 47 HM>KHBOI YaCTUHU 22 pO3€TOYHOI yacTuHu 18 (Pir. 3, a)
1 CIyXWUThb, HANPUKIAI, I 3IIMCHEHHS EJIIEKTPUYHOTO KOHTAaKTy 3 KOHTAKTHOIO
JIOPIKKOIO (HE MOKa3aHa).

VY nmanomy mpUKIajl Ba PO3HIMHUX KOHTAaKTHUX €JIEMEHTU 4 Ha OCHOBI MpoOO0
1307111111 B1AMOBIAHO 10 (Pir. 5 BCTaBISAIOTHCSA B JABa BiAciku 17, 171 po3eToyHO1 YaCTUHH
18 TakuM YMHOM, IO y KO)KHOMY BHUIIQJKy PO3HIMHUH 3'€IHYBaJIbHUI KOHTAaKT 9 Ha
OCHOBI TIpOOOI0  130M4Ii1 3aHYPIOETHCS 3 TEH30YYTIMBUM  BUMIPIOBATHHUM
nepeTBoproBayeM 16 0HOro Po3HIMHOTO KOHTAKTHOTO e€lleMeHTa 4 Ha OCHOBI MPOOOI0
130151111 B OAMH 13 BiACikiB 17, 171, ioro po3HiMHUH 3'€IHYIOUMI KOHTAKT 5 Ha OCHOBI
IpO0OT0 1301111 3aHYPIOETHCS B IHIIUHN cycinHii Biacik 17, 171 1 naBnaku (Pir. 1, 7).

Bignosigno no ¢ir. 1, 4, a — 4, 6, BUCYyBHA YaCTUHOIO | BUKOHYETHCS SIK €TUHUM
€JIEMEHT 3 130JIF0I0Y0TO MaTepiaiy.

Bignosigno 1o ¢ir. 4, a, 4, 6 BUCyBHA yacTHHA | Mae JiBa JTOKaJi30BaHUX OTBOPH
2, K1 BUKOHAHI SIK MOXWJII CTYJ4YacTli OTBOpPHU, PO3TALIOBaHI BHU3Y CTOCOBHO KIHIEBOI
CTiHKH 27, 1 B XO/I1 MPOIleCy nepeTuHae ma3 29, y aKkuil 3aX0AuTh MPOMIKHA CTiHKA 28
BepxHBbO1 yacTuHM 21 (dir. 26), ska mae niuHu 19 1715 ocnabneHHs HATATy KaOeIbHUX
KWJI 3, KOJIM BUCYBHA YaCTHWHA | BCTaBIISIETHCS B PO3ETOYHY YACTUHY 18, K OmmcaHo
Bumie. Kpim toro, BucyBHa yactuHa 1 mae poszetky 30 st pO3HIMHOTO KOHTaKTHOTO
erleMeHTa 4 Ha OCHOBI mpoOoro 13osamii. BinmosigHo mo ¢ir. 4, ¢ pozerka 30 mae
HackpizHi mummHn 31, 32, y ki 3axomarh 3HW3Y (HE MMOKa3aHO) YACTHHH JBOX
130JIb0BAHO PO3MIIIECHUX 3'€IHYBAIBHUX €JIEMEHTIB 4 uepe3 sKi CUTHAIM MOXYThb OyTH
BUMIPSIHI TEH30YYTJIMBUM BUMIPIOBaJIbHUM NIEPETBOPIOBAYEM.

Qikcyrounii enemMeHT 26 po3TamoByeThcss Ha posermi 30, mei Qikcyrounii
eJIeMEeHT 26 B3aeMOJI€ 13 3aKPUTOI0 IIITMHOKW 25 Y pO3IUTIOBATIBHIN 1 THYUKIA 3aHIN
ctinul 20 Biaciky 17 po3zerounoi yactunu 18 (¢ir. 2, a).

Sk mokasye BUIVIS 3BepXy BUCYBHOI yacTuHH | Ha ¢ir. 4, 6, 4, 6, JI0OKani30BaHi
OTBOpHU 2 PO3TaIIOBaHI 31 3CyBOM CTOCOBHO 33/IHhO1 CTIHKU. TOMY MpOBIAHUKH 3, SKIIIO

iX CTHUCKYIOTh, MAIOTh EJEKTPUUHUN KOHTAKT 13 3'€IHYIOUUMH KOHTakTamMu 4 He
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OJTHOYACHO, a OJIMH 3a 1HIINM, TAKUM YUHOM, IO HEOOXITHO MPUKIIAATH 3MEHIIICHE
3ycuiuid. Jist Toro mo6 cnpoCcTUTH 3BUIBHEHHS] BUCYBHOI YaCcTUHU | 13 3'€ JHYBaJIbHOTO
TTOJIOKEHHSI, BAKOPUCTOBYETHCS CKoOa 35, 3a SIKOI0 MOKE, SKIIO HeOOX1THO MPOCYBATUCS
NPUIATHUN THCTPYMEHT JUIsl I IHSITTS BUCYBHOI YaCTHUHHU.

KoBnak 34 (¢ir. 4,a) BUCYBHOI yacTUHU | MOke OyTH 3aKpUTHI KOBIAYKOBOIO
3arIyIIKOIO, M0, MK 1HIITUM, TAKOX TIOJIETTITYE TPOCYyBaHHS BUCYBHO1 YaCTHHH.

OOPMVYJIA BUHAXOOY

1. 3'enHyBaIbHUMN €JIEMEHT, IKHIl Ma€ €JIEKTPUYHI PO3HIMHI KOHTAKTHI €JIEMEHTU
Ha OCHOBI IPOOOIO 130111 Y BiICIKY pO3€TOYHOT YaCTUHHU, IKUH BUKOPUCTOBYETHCS TS
3'€lHaHHS EJEKTPUYHUX MPOBIJHUKIB O€3 IXHbOrO 3aUMIICHHS, SIKUA Ma€ BHCYBHY
YaCTUHY, IPUHANMHI, 3 OHUM OTBOPOM JUISl PO3MIILEHHS €JIEKTPUYHUX IPOBIJIHHKIB,
IPUYOMY BHCYBHAa YacCTHMHA MICTHTh YAaCTHHY PO3HIMHHMX KOHTAKTHUX €JIEMEHTIB Ha
OCHOBI ITPOOOIO 13011111, PO3TAIIOBAHUX Y BIJCIKY, SIKHI BIIPI3HAETHCS TUM, 11O € OTBIP
(2) nns po3mimeHHsT TpoBiaHKKA (3), BUKOHAHWH Y BHCYBHINM dactuHi (1) y moxumnomy
MOJIOKEHH] IIOAO0 TOJOBXHBOI OCl BHUCYBHOiI YacTuHU (1), moO € B TOM e dYac
NOJOBXKHBOIO Biccto BiAciky (17), a mnpoBigHuk (3) BCTaBi€HUW y PO3HIMHUUN
3'€THYIOUNA KOHTAKT 4 Ha OCHOBI MPOOOIO 13011111, HAXUJICHUN ] KyTOM JI0 CTIHKH
(momomxHs Bich) BiACIKY (17) 13 MOXIMBICTIO €JIEKTPUYHOTO KOHTAKTy 3 IIUM
PO3HIMHUM 3'€ JHYIOUMM KOHTaKTOM 4 Ha OCHOBI TPOOOIO 130JISI111.

2. 3'enHyBaIbHUN €IEMEHT 3T1IHO 3 1. 1, SIKUW BiJIPI3HIETHCS TUM, 10 OTBIp (2)
JUISL PO3MIILIEHHS] BUKOHAHUH TT1JT KyTOM 45° 11010 MOJAOBXKHBOI OCl BUCYBHOI YACTUHHU
(1), a mpoBimuuk (3) BCTaBICHUN Yy PO3HIMHHUI 3'€IHYIOYMI KOHTakT (4) Ha OCHOBI
npoOor0 130JsA11i1, po3TamoBaHui mifg KyToM 45° momo cTiHKK Biaciky (17), 13
MOJKJTUBICTIO 3TIHCHIOBATH €JICKTPUYHUN KOHTAKT 3 PO3HIMHHUM 3'€ THYFOUUM KOHTAKTOM
(4) HA OCHOBI1 MPOOOIO 130JIALIIT.

3. 3'eqHyBaIbHUM €JIEMEHT 3T1IHO 3 M. 1, SIKMM BIJPI3HAETHCS THM, III0 BUCYBHA
yacTuHa (1) BUKOHaHa 3 MOXKJIMBICTIO OJOKYBaHHS Yy BiACiKYy (17) po3eToyHOi yacTUHU
(18).

4. 3'enHyBaNbHUN €JIEMEHT 3TigHO 3 M. 1 — 3, KUl BiIPI3HAETHCS THUM, IO

po3erouHa yactuna (18) mae 3aTuckHi minuHu (19) ns ocnabneHHs HATATY BCTaBICHUX
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130JThOBAHHX EJIEKTPUIHHUX MPOBIAHUKIB (3).

5. 3'enHyBaJbHUI €JIEMEHT 3TiAHO 3 NI. 1 — 4, SKuil BIAPI3HAETHCA TUM, IO
npuHaiiMH1 JBa BiAciku (17) po3TamoByrOTbCS 3 NpUHANMHI JBOMa BUCYBHUMU
yacTuHamu (1) BIAMOBITHO B OAHOMY STy TIOPYY OJIMH 3 OJTHUM.

6. 3'eNHYBAIbHUN €JIEMEHT 3rigHO 3 M. 1 — 5, AKUW BIIPIZHAETHCS THUM, IO
po3erouna dactuHa (18) BHKOHaHaA 3 MOXIJIMBICTIO (pikcallii Ha OMOpPHIA YacTHHI 1 3
MOJKJIUBICTIO KOMOIHYBaHHS 3 JIOMAaTKOBUMH (hYHKITIOHYIOUUMH OJTOKAMH.

7. 3'enHYBaJIbHUN €JIEMEHT 3rigHO 3 M. 1 — 6, AKUW BIIPIZHAETHCS THUM, IO
KOkKHA BUCyBHa 4vacthHa (1) Mae naBa oTBOpW (2) Aiig PO3MIIIEHHS EIEKTPUYHUX
POBITHUKIB (3).

8. 3'enHyBaIbHUI €1EMEHT 3TAHO 3 M. 1, KW BIAPI3HAETHCS TUM, 1110 POZHIMHUN
3'eMHylounii KOHTakT (4) Ha OCHOBI MpoOOI 1307s1ii (OPMYETHCS 3 TEPIIOTO,
3aKpUTOTO, PO3HIMHOTO KOHTAaKTY, IO CAaMOMIATPUMYEThCA, (5) Ha OCHOB1 MPOOOIO
1301111 B TTOJIOKEHHI i1 KyTOM 45°, IKUii Ma€ KOHTaKTHY HIUTHHY (6), 110 3B's3y€ 1Ba
orBopu (7, 8) OIMH 3 OAHMM, 13 JAPYTrOro, 3aKPUTOrO, PO3HIMHOTO KOHTAKTY, IO
camomiaATpuMyeThes (9), Ha OCHOBI MPOOOIO 1301111 B MOJOKEHH] TiJ KyToM 45°, 110
Mae KoHTakTHY miutnHy (10), sika 3B's13ye nBa monatkoBux otBopu (11, 12) onun 3 ogHUM
3 KOHTaKkTy BWIKH (14), 1m0 Mae koHTakTHY HIiuHY (13), mpuyoMy po3HIMHI KOHTaKTH
(5, 9) Ha ocHOBI TPOOOIO 130151111 1 KOHTAKT BWIKU (14) MoB's13aHl B OJiHE IIiJI€ Yepe3
nepemuuky (15).

9. 3'enHyBaJIbHUN €JIEMEHT 3TiIHO 3 M. &8, SKUM BIAPI3HAETbCS THUM, IO
BIJIMTOBITHO OAMH 3 O0TBOpIB (7, 11) meproro Ta Ipyroro po3HiMHOTO KOHTAKTIB (5, 9) Ha
OCHOBI TIPOOOIO 130711111 PO3HIMHOTO KOHTAKTHOTO ejleMeHTa (4) Ha OCHOBI IPOOOIO
130JIS1111 € MOAOBKEHUM OTBOPOM, L0 MA€ BX1JIHI MOXUJI1 OBEPXHI.

10. 3'eqnyBadbHUM €IEMEHT 3TIMHO 3 II. 8 Ta 9, AKUK BIAPI3HAETHCA THM, IO
TEH304YyTJIMBUN BUMIpIOBAIbHUHN TiepeTBOpioBay (16) dhopmyeThcss Ha BUIBHOMY KiHIII
OJTHOTO PO3HIMHOTO KOHTakTy (9) Ha OCHOBI MPOOOIO 13051111 PO3HIMHOTO KOHTAKTHOTO
enemMeHTa (4) Ha OCHOBI MMPOOOKO 130T,

PexomenaoBaHa Jireparypa:

1. Tlepeknam aHTIIOMOBHUX TEKCTIB y Taiy3l MNPUPOJHUYMX HayK: anredpa,
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reometpis, (izuka, ximis [algebra, geometry, physics, chemistry]: [HaBu. moci0.] /

[JI. M. UepnoBatuii Ta iH.]. Binaunsg: Hosa Kuaura, 2017. C. 180-230.
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Tema 7: Ilepexyian naTeHTIiB Ta CYyNPOBIIHUX JOKYMEHTIB B raJjy3i XiMiuHoi
MPOMHCJIOBOCTI
Ipakrnune 3ansarTsa Ne 15-17

MeTa npakTHYHOIO 3aHATTA: PO3NIAHYTH MPOOIEMH TEpeKIaay 3ITiB Ta IHIIUX
CYNPOBITHUX JOKYMEHTIB y c(hepl XIMIYHOI MPOMHUCIOBOCTI.

3aaui NPaAKTUYHOIO 3aHATTH:

— PO3IISHYTH PI3HI TUNM 3BITIB y Tajgy3l XIMIYHOI IPOMHMCIOBOCTI Ta
IpOaHali3yBaTH OCOOIMBOCTI iX MEpEKIaIy;

— PO3MISTHYTH Pi3HI BUIU CyMIKHOI CYNPOBITHOT JOKYMEHTAIII] y Taimy31 XIMIYHOT
IIPOMHMCIIOBOCTI Ta IIPOAHATI3yBaTH OCOOIUBOCTI 1X MEpeKIady.

3aBiaHHA 1)1 CAMOCTIHHOL po0OTH:

1. Translate the given version of the foreign trade contract into Ukrainian:

Comment: Foreign economic contracts (in this case, a contract for the supply of
goods) are more complex versions of domestic contracts, as they need to regulate
specific terms of cross-border delivery, foreign currency payments, international
arbitration, etc. in addition to the usual issues.

The proposed version of the agreement also contains special sections, the terms of
which are in line with current legal realities: «Anti-Corruption Clause and Personal

Data Clausey.

FOREIGN ECONOMIC CONTRACT Ne
for the delivery of goods

city of Dnipro «__» 20

Ukraine,

., represented by
, acting

on the basis of , hereinafter referred to as the "Buyer", on the one hand,

and

- acting by
, acting

on the basis of , hereinafter referred to as the "Seller", on the other hand,

together referred to as the "Parties", have entered into this contract as follows:

1. Subject of the contract.
1.1. The Seller shall deliver the goods, and the Buyer shall accept and pay for them on the terms and
conditions specified in this contract.
1.2. The Goods to be supplied shall be manufactured and delivered in batches in full compliance with




the requirements, on the terms and at the prices specified in the Annexes and Specifications to
this contract, which are an integral part of it.

1.3. The seller warrants that it is the owner of the goods delivered under this contract (or has the right to
alienate the goods on other legal grounds), and that the goods have not been alienated, pledged,
are not in dispute or under arrest, and that no third parties have any rights with respect to them.

2. Total contract amount and prices.

2.1. The estimated contract amount is: ( ). The
total final amount of the contract is the sum of all Specifications to be signed by the parties during
the term of this contract. The unit price is specified in the Specifications to this contract.

2.2. The price of the goods is understood in accordance with the terms of
" " (in accordance with «Incoterms-2010») and
includes the cost of loading the goods at the Seller's premises, the cost of all customs formalities in
the Seller's country, the cost of certification of the goods, the cost of packaging, labeling,

(depending on the type of delivery, the price of the goods may include other seller's
expenses: delivery. insurance, transportation, etc.), excluding taxes and duties on the territory of
Ukraine.

2.3. The name, price and quantity of the goods to be delivered shall be agreed upon by the parties in the
Specifications, which shall be signed for each separate delivery and shall be an integral part of this
contract. Changes in the price of the goods during the performance of the contract shall be agreed
upon by the parties.

3. Payment term and conditions.

3.1. Payment for the goods is made in the currency , currency code , in the
foom of a bank transfer to the Seller's account in the following
order:

3.2. Payment for the goods under this contract shall be made by the Buyer to , currency
code (specify the type and currency code), according to the following details:

3.3. All bank overhead costs in the Buyer's country shall be borne by the Buyer, all other bank costs
shall be borne by the Seller.

3.4. The Buyer shall have the right to delay payment for the goods if the shipping documents are not
provided or are not provided in a timely manner, do not meet the requirements stipulated by the
current legislation of Ukraine or contain errors or inconsistencies - in proportion to the number of
days within which the documents are provided, the errors or inconsistencies are corrected or the
documents comply with the current legislation of Ukraine and are transferred to the Buyer.

4. Term and conditions of delivery.
4.1. The goods under this contract shall be delivered on the terms of
" " (specify the exact address of the place of
delivery) (in accordance with «Incoterms-2010») within

from the moment of (specify: from the moment of prepayment/signing of the
specification, etc.) The Seller shall notify the Buyer in writing of the date of delivery (shipment) of
the goods ( ) days before the date of such delivery (shipment).

4.2. The Seller shall deliver (or simultaneously with the shipment of the goods send by mail or courier
delivery) to the Buyer the originals of the following documents:

4.2.1. an invoice;

4.2.2. (indicate the shipping document depending on the type of transport: CMR
international consignment note (in case of road delivery), bill of lading (in case of sea delivery),
etc.);

4.2.3. certificate of origin;

4.2.4. packing list;

4.2.5. certificate of quality;

4.2.6.

4.27. .

4.3. Within hours after the shipment of the goods, the Seller shall transmit to the Buyer by
facsimile or in any other way as agreed by the Parties copies of such documents:
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4.3.1. an invoice;

4.3.2. (indicate the shipping document depending on the type of transport: CMR
international consignment note (in case of road delivery), bill of lading (in case of sea delivery),
etc.);

4.3.3. certificate of origin;

4.3.4. packing list;

4.3.5. certificate of quality;

4.3.6. ;

4.3.7. .

4.4. The consignee of the goods under this contract (hereinafter referred to as the "Consignee") is:

Name:

Address: Ukraine,

Phone. +38056 - ,

Fax +38056 - .

4.5. All risks related to the loss or damage of the goods shall be transferred to the Buyer in accordance
with the conditions stipulated by «Incoterms-2010» for the type of delivery specified in clause 4.1 of
this contract.

4.6. If necessary, at the Buyer's request, before the Seller ships each or a separate batch of goods to the
Buyer, the Buyer's authorized representative and/or an independent company shall check the
quality of the goods shipped at the Seller's warehouse. The Seller shall provide the said
representatives with all necessary documents and samples of the goods to be shipped for
verification/inspection of the quality of the goods. The Buyer undertakes to notify the Seller of the
quality inspection by e-mail, fax or other means no later than __ days before the expected date of
shipment of the goods.

4.7. If the parties agree to supply goods to be manufactured by the Seller at the request of the Buyer
under a certain trademark (the right to use which belongs to the Buyer), the parties shall sign an
additional agreement to this contract, which shall specify all the essential terms and conditions of
such supplies.

5. Quality, packaging and labeling of the goods.

5.1. The quality of the goods shall meet the requirements specified in the Annexes and/or
Specifications to this contract, as well as the requirements generally imposed on the quality of this
type of goods, and shall be confirmed by the relevant documents. The quality of the goods shall
correspond to the information about such goods specified in the accompanying documents and on
their packaging and/or containers. In case of non-compliance with the quality of the goods, the
Buyer reserves the right to refuse the specified batch of goods or to demand a reduction in its price.

5.2. The Goods shall be packed and/or containerized in accordance with the Buyer's requirements
specified in the Annexes to this contract, as well as the requirements that are usually imposed on
the packaging and/or containers of this type of goods. The Goods shall be delivered in undamaged
packaging and/or containers, which shall ensure complete safety of the Goods from any kind of
damage during transportation, taking into account several transshipment on the way and storage
during the shelf life of the Goods.

5.3. Responsibility for damage to the goods due to hidden defects in containers and/or packaging shall be
fully borne by the Seller.

5.4. Under this contract, the Seller shall be responsible for the quality of raw materials and packaging
and/or containers to be used in the manufacture of the goods and provided to the Buyer, in
accordance with the provisions of the current legislation of Ukraine, which establishes the Seller's
liability to the Buyer for the delivered goods of inadequate quality.

5.5. The seller is obliged to draw up a packing list for each batch of goods.

5.6. The goods shall be labeled in accordance with the requirements specified in the Annexes to this
contract. The packaging and/or containers must contain clear markings on the date of manufacture
of the goods and the expiration date. The requirements for labeling of the goods shall be agreed by
the parties in the Annexes, which are an integral part of this contract.

6. Terms of delivery - acceptance of goods.
6.1. The Goods shall be accepted by the Buyer at the warehouse of the Consignee.
6.2. Quality acceptance of the goods shall be carried out in accordance with the standards, technical
specifications, other rules binding on the parties, as well as the accompanying documents certifying
the quality of the delivered goods (certificate of conformity, quality certificate, etc.). In the absence
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of the said documents or some of them, the Buyer shall have the right to accept the delivered
goods, in which case an act on the actual quality of the goods shall be drawn up and the act shall
specify which documents are missing.

6.3. The Buyer shall have the right to carry out a selective (partial) inspection of the quality and/or
quantity of the goods with the results of the inspection of any part of the goods being extended to
the entire batch of goods. If during the acceptance of the goods a shortage, inconsistency of quality
or completeness with the requirements set forth in the documentation for the goods or the
requirements set forth in this contract is detected, the Buyer shall conclude a complaint report.

6.4. A complaint report is duly executed if it is drawn up with the participation of an authorized
representative of the Ukrainian Chamber of Commerce and Industry or an independent company. It
is not obligatory to summon the Seller's authorized representative to participate in the preparation
of the complaint report.

6.5. If during the acceptance of the goods a shortage, non-compliance of the quality or quantity of the
goods with the requirements set forth in this contract is established, the Buyer shall have the right
to demand additional delivery of the goods or replacement of the defective goods, reduction of the
price of the goods or refund in the amount of the cost of the undelivered or delivered goods of
inadequate quality. In this case, the Seller shall, within ( ) calendar days
from the date of receipt of the Buyer's request, at its own expense, make an additional delivery or
replacement of the defective goods, refund or, upon agreement with the Buyer, include the cost of
the undelivered goods in the payment for the next batch of goods.

7. Sanctions and complaints.

7.1. In the event of delay in delivery of the goods for reasons solely dependent on the Seller, the Seller
shall pay the Buyer penalties in the amount of __ % of the value of the goods not delivered on time
for each day of delay. Penalties shall be accrued during the entire period of delay, regardless of its
duration.

7.2. If the Seller is unable to deliver the goods agreed upon by the Parties within days from the
date of such delivery, the Seller shall immediately return to the Buyer the received advance
payment (if the goods are fully or partially paid) and pay to the Buyer's account the penalties
provided for by this contract. In this case, the Buyer shall have the right to terminate this contract
unilaterally by notifying the Seller in writing, without reimbursing the Seller for any costs or losses
caused by the termination of this contract.

7.3. In case of violation by the Seller of the requirements specified in paras. 4.6, 5.1 - 5.6, 6.5 of this
contract, the Seller shall pay the Buyer a fine in the amount of ( )

(specify currency) for each fact of such violation.

7.4. In case of failure to provide or untimely provision by the Seller of all necessary shipping documents
for the delivered goods, the Seller shall bear all risks and losses associated with possible delay in
delivery of the goods, transportation downtime (including costs associated with the return of the
goods and/or their re-delivery, etc.), delay in customs clearance of the goods and other risks and
losses arising from the failure to provide (untimely provision) of shipping documents for the goods.
In this case, at the Buyer's request, the Seller shall pay the Buyer a fine in the amount of

( ) (specify the currency) for each fact of such violation.
7.5. If the Seller delivers defective goods, the Seller shall pay a fine to the Buyer in the amount of
( ) (specify currency) for each fact of such violation.

7.6. The limitation period for recovery of penalties under this contract shall be 3 (three) years.

8. Arbitration.

8.1. The Buyer and the Seller shall take all measures to resolve disputes and disagreements arising in
the course of fulfillment of the terms of this contract and or in connection therewith through mutual
negotiations.

8.2. If the parties are unable to reach an agreement in this manner, all disputes, controversies or claims
arising under or in connection with this contract, including those relating to its performance, breach,
termination or invalidity, shall be settled by the International Commercial Arbitration Court at the
Ukrainian Chamber of Commerce and Industry in accordance with its Rules. The law governing this
contract shall be the substantive law of Ukraine. The arbitral tribunal shall consist of a sole
arbitrator. The seat of the Arbitration Court shall be in Kyiv. The language of the arbitration shall be
Russian.

8.3. The decision of the International Commercial Arbitration Court at the Ukrainian Chamber of
Commerce and Industry will be binding on both parties.
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9.1.

9. Force majeure.

In the event of certain circumstances preventing either party from fulfilling its obligation under this
contract, the non-performing party shall be fully exempt from liability for non-performance, provided
that:

a) the circumstance that has arisen could not have been taken into account by it when concluding
this contract; b) it could not have avoided or overcome the obstacle in the course of performance;
c) the above-mentioned obstacle or its consequences were the result of causes beyond the control
of the non-performing party. In particular, circumstances that meet the above conditions are: a) fire;
b) flood; c) war; d) strikes; e) blockade; f) earthquake.

9.2. The party for which it will be impossible to fulfill its obligations under this contract due to the

circumstances specified above shall immediately notify the other party in writing of the occurrence
and termination of the above circumstances, their possible consequences, and confirm such events
by an official document issued by the relevant authority (chamber of commerce and industry) of the
country of occurrence and force majeure. In the event of the aforementioned circumstances, the
term for fulfillment of contractual obligations shall be postponed in accordance with the time during
which these circumstances or their consequences will be in force, but not more than 30 calendar
days. If the aforementioned circumstances and their consequences last for more than 30 calendar
days, the parties shall decide on the further fate of this contract based on mutual negotiations. In
the event of cancellation of this contract in whole or in part, neither party shall be entitled to claim
damages from the other party.

10.1.

10.2.

10.3.

10.4.

10.5.

10. Anti-corruption clause.
In the performance of their obligations under this Agreement, the Parties, their affiliates, employees
or intermediaries shall not pay, offer to pay or authorize the payment of any money or anything of
value, directly or indirectly, to any person to influence the actions or decisions of such persons in
order to obtain any unlawful advantage or pursue other unlawful purposes.
In the performance of their obligations under this Agreement, the Parties, their affiliates, employees
or intermediaries shall not perform any actions that are qualified by the law as bribery, commercial
bribery, or actions that violate the requirements of applicable laws and international acts on
combating the legalization (laundering) of proceeds of crime.
If a Party suspects that any of the provisions of clauses 10.1, 10.2 has occurred or may occur, the
Party shall notify the other Party in writing. 10.1, 10.2, the relevant Party shall notify the other Party
in writing. Upon written notification, the respective Party shall have the right to suspend the
performance of its obligations under this Agreement until it receives confirmation that the breach
has not occurred or will not occur. This confirmation must be sent within ten business days from the
date of the written notice.
In the written notice, the Party shall refer to the facts or provide arguments about the possible
violation of any provisions of clauses. 9.1, 9.2 by the counterparty, its affiliates, employees or
intermediaries, which is expressed in actions that are qualified by the current legislation as
giving/receiving a bribe, commercial bribery, as well as actions that violate the requirements of the
current legislation and international acts on combating the legalization (laundering) of proceeds of
crime.
In case of violation by one Party of its obligations to refrain from actions prohibited in Section 9 of
this Agreement and/or failure of the other Party to receive confirmation within the term established
herein that the violations have not occurred or will not occur, the other Party shall have the right to
terminate the Agreement unilaterally in whole or in part by sending a written notice of termination.
The Party initiating the termination of this Agreement in accordance with the provisions of this
section shall have the right to claim compensation for actual losses incurred as a result of such
termination.

11.2.

11. Notice of personal data (information).

. By entering into this Agreement, the Parties confirm that

- they are aware of their rights as subjects of personal data as defined by the Law of Ukraine "On
Personal Data Protection", the purpose of collecting such data and the persons to whom their
personal data may be transferred;

- The Parties mutually agree to enter their personal data (provided information) into the database of
the other Party - "Counterparties" (or similar in nature) in order to ensure the implementation of
administrative, legal, tax, accounting and audit relations, etc.

The representatives of the Parties authorized to sign this Agreement have agreed that their
personal data, which became known to the Parties in connection with the conclusion of this
Agreement, shall be included in the personal data bases of the Parties (if any). By signing the
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Agreement, the representatives of the Parties confirm that they are aware of their rights under the
Law of Ukraine "On Personal Data Protection".

By signing this Agreement, the authorized representatives of the Parties give their consent
(permission) to process their personal data in order to confirm the authority to conclude, amend and
terminate the Agreement, to ensure the implementation of administrative, legal and tax relations,
relations in the field of accounting and statistics, as well as to ensure the implementation of other
relations provided for by law.

11.3. By signing this Agreement, the Parties, in accordance with the Law of Ukraine "On Personal Data
Protection”, give their mutual consent to the processing of their personal data, namely: name,
location/residence, registration data (state registration number in the Unified State Register of Legal
Entities and Individual Entrepreneurs), information on the taxation system (individual tax number,
registration number of the taxpayer's account card, number of the certificate of VAT payer status),
bank details, electronic identification The Parties are informed that their personal data has been
entered into the personal data base and are also informed of their rights under the Law of Ukraine
"On Personal Data Protection".

12. Representations and warranties.
12.1. The Parties hereby confirm and warrant the following to form the basis for this Agreement, to
remain in full force and effect as of the date hereof and to be deemed repeated as of the date hereof:
- The Parties are duly incorporated, registered and validly existing in accordance with the requirements of
the law, have full corporate rights and authority to own, use and dispose of their respective property and
to assume and perform the obligations under this Agreement;
- The Parties shall take all necessary corporate, legal and other measures required to authorize this
Agreement, as well as all other documents to be executed in connection with this Agreement;
- this Agreement has been duly executed by legal and duly authorized representatives and contains legal,
final and valid obligations secured by all necessary legal sanctions, the execution and performance of this
Agreement does not contradict or result in any violation of or non-compliance with any law or regulation or
order of any governmental, judicial or other authority, constituent documents, rules and regulations of the
Parties, or any agreements or documents to which a Party to this Agreement is an obligor or which are
- all consents, permits, approvals, registration with the relevant state authorities and institutions required
by the Parties in connection with the conclusion, execution, observance, validity of this Agreement have
been obtained and are in full force and effect;
- there are no pending lawsuits or claims that threaten the Party and that contain a reasonable likelihood
of adverse effect on this Agreement;
- there are no strikes or labor disputes against the Party that have not been resolved and that contain a
likelihood of an adverse effect on this Agreement;
- The Parties have no overdue tax liabilities that may have an adverse effect on this Agreement;
- this Agreement shall not be subject to any taxes, duties, levies, other mandatory payments, including
any registration or stamp duties and similar payments, except as expressly and clearly stated in this
Agreement.

13. Other conditions.
13.1. This agreement shall enter into force upon signing by the authorized representatives of the Parties
and shall be valid for ( ) (specify: days, months, years). If either
or both parties fail to fulfill or improperly fulfill their obligations under this contract, the term of this contract
shall be extended until such obligations are properly fulfilled.
13.2. After signing this contract, all previous documents (agreements, letters of intent) and
correspondence become null and void.
13.3. Any amendments and additions to this contract shall be effective only if made in writing and signed
by authorized representatives of both Parties.
13.4. In cases not provided for in this contract, the parties shall be governed by the current legislation of
Ukraine, the INCOTERMS Rules as amended in 2010, the UNO Convention on Contracts for the
International Sale of Goods.
13.5. Neither party shall have the right to transfer to third parties the rights and obligations stipulated in
this contract and/or in connection with it without the written consent of the other party.
13.6. All fees, including customs duties and taxes, related to the conclusion and performance of this
contract, levied in Ukraine, shall be paid by the Buyer and outside Ukraine by the Seller.
13.7. All annexes to this contract are its integral part.
13.8. This contract is made in 2 copies, each of which is identical and has the same legal force, in the
Ukrainian language, accompanied by simultaneous translation of the contract into the
language. In case of discrepancies between the
and Ukrainian versions of this contract, the Ukrainian version shall prevail.
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14. Legal addresses of the Parties

Seller:

Name.

Address:

Bank details

SWIFT:

Buyer:

Name.

Address:

Bank details

SWIFT:
SELLER:

BUYER:
/ /
/ /

Date.
Annex No. 1 to the Contract dated" " 200

Ne. | Quantity (unit of measurement) Name. | Code. | Package. | Notes.

1

2
SELLER:

BUYER:
/ /
/ /

Appendix No. 2 to the Contract dated" " 200
Specification No. 1 dated" " 200

Ne | Product name

Quantity (unit of measurement)

Price per unit, (currency)

Amount, (currency)

1

2

Total:

Delivery terms:

Country of origin:

Shipper:
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SELLER:
BUYER:

Date.
Appendix No. 3 to the Contract dated" " 200
Requirements for product labeling

Ne | Name. | Labeling requirements Application method Notes.

1 1. 1. Sticker / on the package.

2

1. Goods must be labeled in Ukrainian.
2. -

SELLER:
BUYER:

2. Translate the given agency agreement into Ukrainian:

AGENCY AGREEMENT No.
city ”" "
2018
Limited Liability Company " ", hereinafter referred to as the
""Client", represented by the director , acting on the basis of the Charter of the
company on one side, and
The individual entrepreneur , hereinafter referred to as the

"Agent'’, acting on the basis of the fact of state registration as an entrepreneur, confirmed by an entry
in the Unified State Register of Legal Entities, Individual Entrepreneurs and Public Organizations,
have entered into this Agreement on the following terms and conditions:

1. Subject of the agreement
1.1.Under the terms of this Agreement, the Client grants the Agent the right to represent the Client's
interests in the territory of the People's Republic of China (PRC, China), and the Agent undertakes to
provide services to the Client for a fee on behalf of the Client, in the Client's interests, under the
Client's control and at the Client's expense in concluding transactions, facilitating their conclusion and
execution, acting as the Client's representative in relations with third parties and performing other
actions on the Client's behalf.
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1.2. Under this Agreement, the Agent undertakes to identify and check potential counterparties and
the territory of China, prepare and carry out trade operations aimed at the Client's purchase of
materials, goods, components, equipment, and other products in the assortment. The Agent receives
and analyzes commercial offers, provides opinions on the counterparty, the proposed terms and price
of delivery of the Goods, checks the quantity and quality of the Goods before shipping them from
China, which the Client purchases on an import basis, controls the preparation of supporting
documentation for the Goods, advises the Client on the procedure and risks of doing business with
residents of the PRC.

1.3. The Client shall give orders for the performance of certain actions and fulfill other terms and
conditions of this Agreement by sending electronic applications to the Agent and electronic messages
to each other by e-mail, telephone.

1.4 The Client shall enter into all foreign economic Contracts with Chinese counterparties
independently on its own behalf and at its own expense.

2. Rights and obligations of the Agent

During the term of this Agreement, the Agent undertakes to:

2.1. Introduce himselt/herself as an official representative (agent) of the Limited Liability Company

" " (Limited Liability Company " " (LLC

n ")-

The form of confirmation of the Agent's powers is this Agreement.

When representing the Client, the Agent shall be polite, create only a positive image of the Client,

ensure that the Client's transactions in China are executed in accordance with high standards of doing

business. It is prohibited to take any actions that may adversely affect the Client's image or make it

impossible to conclude or execute a transaction.

2.2.To protect the Client's interests in good faith from the moment of signing this Agreement

throughout the entire term of this Agreement, to conduct targeted analytical and marketing research to

analyze the market of the People's Republic of China, to provide information and forecasting of trends

in the development of the market of goods and materials in the future.

2.3.Actively and thoroughly conduct preliminary negotiations with counterparties. All terms and

conditions of the Contracts for the purchase of Goods, such as the cost of goods, delivery time and

basis, payment procedure and other terms and conditions must be agreed with the Client in advance.
2.4. Provide the Client with the necessary samples, catalogs and other promotional materials

regarding the Goods offered by the counterparties in China. For each product name, provide the Client

with a brief description thereof.

Agent Client.

2.5 The Agent undertakes to organize strict control over the fulfillment of the terms and conditions of
the Product Purchase Contracts concluded with its assistance throughout the entire term of their
validity; to take active measures to ensure timely and accurate fulfillment of obligations by the Client's
counterparties, compliance with the terms of delivery of the Goods and execution of the accompanying
documentation by the Client's counterparties.

2.6.Provide active assistance in the Client's visits to any fairs, expositions, other exhibitions held in
China.

2.7 The Agent shall not, during the term of this Agreement, undertake any obligations to other legal
entities or entrepreneurs - residents of China to mediate the sale of their products without the prior
written consent of the Client.

During the term of this Agreement, the Agent shall have the right to:
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2.8. To conclude a sub-agency agreement with other persons for the purpose of performing this
Agreement only after the Client has approved the sub-agent.

2.9. Not to start performing services and suspend the assignment in cases where the Client's violation
of its obligations under this Agreement prevents the Agent from fulfilling its obligations.

2.10. The Agent shall have the right to carry out commercial representation and consulting of other
business entities, if the interests of the entities represented by the Agent do not contradict the subject
matter of this Agreement.

3. Rights and obligations of the Client

3.1 The Client undertakes to independently conclude agreements, Contracts with counterparties
located in the territory of the People's Republic of China and be responsible for their execution, make
settlements with counterparties, pay duties, fees and taxes.
3.2. Provide information and documents necessary for the Agent to execute orders.
3.3.1f during the term of this Agreement it turns out that the Agent is unable to fulfill its obligations
under this Agreement or individual orders of the Client for reasons beyond its control, the Client shall
have the right to terminate this Agreement or stop giving orders to the Agent.

3.4.The Client shall have the right to check the progress and quality of services performed by the
Agent at any time without interfering with its activities.
3.5.The Client shall have the right, without prior agreement with the Agent, but with its obligatory
further notification, to grant to other persons the rights similar to the Agent's rights under this
Agreement
3.6.The Client shall have the unconditional right to withdraw from the Agreement by notifying the
Agent thirty calendar days in advance. In this case, the Client shall pay the Agent a fee for the
transactions performed by the Client prior to termination of the Agreement.
3.7.In case of violation by the Agent of the provisions of clauses 2.7, 2.8 of this Agreement, the Client
shall have the right to unilaterally withdraw from the Agreement by notifying the Agent five days in
advance without paying the relevant remuneration.

4. Amount and procedure for payment of remuneration to the Agent

4.1 The Client shall pay the Agent a fee as a percentage of the total cost of materials, goods,
components, equipment, and other products purchased by the Client from counterparties - business
entities of the People's Republic of China through the Agent's representation during the term of this
Agreement.

4.2. The Client is obliged to pay the Agent a fee in UAH in the amount agreed by the Parties and
specified in the relevant Acceptance Certificate of the performed works (services rendered), but not
more than % ( ) of the cost of materials, goods, components, equipment, other products
purchased by the Client according to the relevant import cargo customs declarations of the Client
(Customs Cargo Declaration, Form-2)

Agent Client.

4.3. Payment of the Agent's remuneration shall be made by the Client not later than 2 (two) months
from the date of signing by the parties of the Acceptance Certificate of the performed works (rendered
services).Early payment of remuneration or other procedure of payments for the services rendered,
which is determined by the Parties separately, is allowed.

5. Force Major
5.1.In the event of circumstances that prevent one of the parties from fully or partially fulfilling its
obligations under the agreement (fire, natural disaster, flood, embargo, military actions, decisions of
state authorities, etc.) and are beyond the control of the parties, the terms of fulfillment of obligations
under the agreement shall be postponed in accordance with the time during which the said
circumstances were in force. A counterparty that is unable to fulfill its obligation under this agreement
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in whole or in part shall not be liable if this is the result of the occurrence of the specified
extraordinary circumstances after the signing of the agreement, which the party to the agreement could
not foresee and could not prevent.

5.2. The parties shall notify each other of the occurrence of such circumstances, their possible duration
and termination within 10 days from the date of occurrence in writing. If the above circumstances last
more than 2 months, each party shall have the right to terminate the agreement without liability.

6. Confidential information
6.1. The Parties undertake not to transfer to third parties or use in any other way not provided for by
the terms of the Agreement marketing, commercial, financial, organizational and other information
(hereinafter referred to as "Confidential Information") without mutual consent, provided that:
- The party is specifically warned that the information transmitted is "Confidential Information";
- such information has actual or potential commercial value due to its unknown to third parties;
- this information is not freely accessible on a legal basis;
- the owner of such information takes appropriate measures to ensure its confidentiality.
- the transfer of confidential data is related to obtaining official permits, other documents for the
execution of this Agreement, or payment of taxes, other mandatory payments, as well as in any other
cases without which it would be impossible for either Party to fulfill this Agreement.
6.2. The term of protection of confidential information shall be limited by the Parties for a period of
not less than 3 (three) years from the date of termination of the Agreement.

7. Settlement of disputes
7.1. Disputes or disagreements shall be resolved by the Parties through negotiations.
7.2. All claims of the Parties shall be made in writing and signed by authorized persons. The Party
receiving the claim shall provide the other Party with a reasoned response within 20 days from the date
of receipt of the claim.
7.3. If the Parties fail to find a mutually acceptable solution, they shall apply to the Commercial Court
in accordance with the applicable law to resolve the dispute. The applicable law shall be the
substantive and procedural law of Ukraine.

8. Responsibility Parties
8.1. The Parties shall be liable in accordance with applicable law.
8.2. In the event of non-fulfillment or improper fulfillment of the obligations under this Agreement,
the guilty party shall reimburse the other party for the losses incurred in this regard.
8.3. For late payment, the Client shall pay a penalty for each day of delay, which shall be calculated
from the amount of the debt in the amount of double the NBU discount rate in force during the period
for which the penalty is accrued.

Agent Client.

9. Agreement as a whole
9.1. This Agreement shall enter into force from the date of signing by the Parties and shall be valid
until 12/31/2019, but in any case until the obligations under this Agreement are fully fulfilled. If no
proposal for termination is received from either party 30 days prior to the expiration of the Agreement,
this Agreement shall be automatically extended for a period of one year.

10. Final provisions
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10.1. All amendments and/or additions to this Agreement shall be valid if made in writing and signed
by authorized persons.

10.2. In cases not provided for in this Agreement, the Parties shall be governed by the current
legislation

10.3. This Agreement is made in two counterparts with equal legal force, one for each Party.

10.4. When concluding, executing, transferring and performing this Agreement, the Parties may use
facsimile communication and e-mail; documents transmitted by such communication shall be legally
binding until the originals of such documents are exchanged.

11. Legal addresses and details of the parties

AGENT CLIENT

Individual entrepreneur Limited liability company
« »

Director

PexomennoBana jiteparypa:
1. Ilepexyian aHIJIOMOBHUX TEKCTIB y Traiy3i MPUPOJHUYMX HayK: aireodpa,
reometpis, (izuka, ximis [algebra, geometry, physics, chemistry]: [HaB4. moci0.] /

[JI. M. YUepHoBatuii Ta iH.]. Binauusg: Hosa Kuaura, 2017. C. 180-230.
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