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Meronuueckue ykazanus — «lIpodeccMoHaNbHBI ~ MHOCTPAHHBIA  S3BIK IS
aCIUPAHTOB. 3aJaHus JJI CaMOCTOSTEIbHOM pPabOThD» COAEPKAT TEOPETHUECKUIN
MaTepual M 3aJaHus I CAMOCTOSITENIbHOW — palboThl,  dopMupYIOLTUE
KOMMYHUKATUBHYIO M SI3bIKOBYIO KoMMeTeHIMU. IIpencraBieHbl ayTEHTUYHBIE
Hay4HbIC CTAaThM JJIs TiepeBoda W pedepupoBanus. 3amaHus 11 CaMOCTOSATEIbHOU
paboThl CMOCOOCTBYIOT BXOXKIEHHUIO acIUpaHTOB B cdepy mnpodeccHoHaIbHOU U
Hay4YHOU AesTenbHOCTH. [IpencraBiieHHbIE METOAMYECKUE YKa3aHUSI COOTBETCTBYIOT
tpeboBanusim @DOI'OC BO jnsg  TpeTbel CTymNeHH BBICIIETO 0Opa30BaHUA.
[IpennazHaveHsl 1J1 aCUPAHTOB BCEX HAIPABJIEHUW MOATOTOBKA OYHOM M 3a04YHOM
dopm oOyuenus, uzydarommx aucuumiuny «lIpodeccrnoHanbHbIi MHOCTPAHHBIN
SA3BIK»
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IHepuoauka.

C kakuM TIOTOKOM HH(pOpPMAlMM Ha HHOCTPAHHBIX A3bIKAX
CTaJIKUBAECTCSI COBPEMEHHBIN HCCEA0BaTeNb? B Mupe exxeroqno u3naercs
oonee 100 ThICSY HAYyYHO-TEXHUYECKHX JKypHajioB Ha 60 dA3bIKax.
[Tumercss OkoJI0O MWJUIMOHA cTaTel, peructpupyercs Oosee 400 Thicau
NaTEHTOB; mnumerca Oosee 250 ThICAY HAYYHBIX OTYETOB. EKerogHo
BblTyckaercst 200 Teics4 HanMeHOBaHUM KHUT, 50% HaydHO-TEXHUYECKON
JUTEpaTyphl U3/Ia€TCs Ha S3bIKaX, C KOTOPHIMU HE 3HaKOMa 0OJIblIas YacTh
yuyeHbIX. Hampumep, craTbm 1o XHMHUM TIe4aTarOTCs B 6 ThICAYaX
MEPUOINYECKUX U3JaHUM Ha 36 sA3bIKaX.

HayuHo-TexHH4YecKyr0 HHPOpMAIMIO, TOCTYAONIYI0 K HaM, MOXKHO
pa3AeNNUTh HAa TPHU MTOTOKA:

® nameHmHyw Jaumepamypy, SBISIIOUYIOCA OCHOBHOM (opmoi

oOMeHa, Tak Kak BCE€ HOBOE B O0JacTH HAayKM M TEXHUKHU
opunranbHo ohopmisieTcs B BUAEC MATEHTA U €ro MPOU3BOJHBIX

opm;
® nepuoduky, CIICIIUAJIbBHO HpeI[HaBHa‘IeHHYIO JJIA O6M€Ha Hay"—IHO-
TEXHUYECKOMN uHopmarme, HaIpuMmep: OTpAaCJIEBbIC

OroJuieTeHu, cojepskauue pedeparbl, aHHOTAllMM, Ha3BaHUS,
OTpaclieBble  HAYYHO-TEXHMUYECKHE >KypHaJbl, COJAEpKaINE
JTUCKYCCUOHHbIC, MPOOJIEMATUYHbIE W  OTYETHBIE  CTaTbU
CIIELUAJILHOTO XapakTepa, Oubmuorpaduueckue ykazaTeiaud C
Ha3BaHUEM TEM, H300pETEHUN U TPEIMETOB MPOMBIIICHHOM
OPOAYKIIMK, TaKXe MHOTJA COJEpXKalllue aHHOTalluK U
TeMaThu4ecKkrue 0030pbl padoT MO JAHHOW OTpaciu;

® paziluuHvle nepuoouvecKue u HenepuoouyeckKue U30aHus u

Ipyrue HWCTOYHMKM  HWHOpMaAlMU, HE MpeJHa3HAYCHHBIC
CIICLUANIBHO JJI1 HAyYHO-TEXHUYECKOTO0 OOMEHa, HO KOTOpbIC
MOTYT OBITh HCIIOJIb30BaHbl JJI1 DTOW I1EJIH, HAIpUMEp:
CIElUANIbHbIC JKypHAJIbl W KHUTH, PEKJIaMHBbIE MaTepHUalbl,
UHCTPYKIIMM U JIPyrue TMoJ00HBIE MCTOYHUKHU CIHEIUATbHON
uHopMaimu.

B 3aBHCMMOCTH OT MPAKTUUECKOW LIEHHOCTHU ITOCTYIAOIINE K HAM B
mpoiiecce oOMeHa Marepuanbl 00padaThiBarOTCA Mo-pasHoMmy. Bcs
MPaKTUUECKU HCTOJb3yeMass HHQpopMalus OOBIYHO 00pabaThiBacTCs B
dbopMe TONMHOTO MHCHBMEHHOTO TIePEBOJa, SIBISIOMIETOCS OCHOBHOM



dbopmoii TexHuueckoro mnepeBoaa. Mudopmanus, HakamMBaeMas 10
OMpENICTICHHON CHUCTEME B KA4eCTBE CIPABOYHOIO U MOJACOOHOTO
Marepuana, a TakXke TaK Ha3blBaéMas CHUTHajJbHAas HHpOpManus
oOpabaTbIBalOTCs B (POPME COKpPAIIEHHBIX BUJOB TEXHUYECKOTO MEPEBO/IA,
TaKUX KaK peepaTUBHBIN MEPEBOJ, MEPEBOJ 3arojoBKOB U T. A. OTcrona
CJeIyEeT, YTO TEXHUYECKUHN MEPEBOTUUK JOJIKEH MPAKTUYECKH 3HATH BCE
BUJIbI 00paOOTKH MEpBUYHOM HMH(POpMAlLUMU, a TaKXKE HMETh B CBOEM
paclOpsDKEHUM  ONPENCNIEHHYI0O ~ CyMMY  CHEUMalbHBIX  3HAHUU,
MO3BOJISIIOIIMX B MPOIECCE IMEPEBOJIa COBEPIINTh MEPEX0] M3 001acTh
CTaporo, YyxX e H3BECTHOro, B OOJaCThb HOBOIO, HEW3BECTHOIO, CO-
CTaBJIAIOIIErO0 OCHOBHOE COJIEpKaHKNe OpUTHHAIA.

Tunsl HAYYHOI 0 TEKCTA

Ilpy Bcem pa3HOOOpa3MM W  HEPABHOIIEHHOCTH  CTEICHEM
CJIOKHOCTH HAyYHOTO TEKCTa MOXXHO BBIJICJIUTH OMPEJCICHHBIC THIIbI
WM PAa3HOBUJHOCTH TEKCTAa. Tak Ha OCHOBAHMHM yYeTa OINPEIESICHHBIX
UCXOJIHBIX TapaMeTPOB AJI XapaKTEPUCTHUKUA HAYYHOTO TEKCTa yYEHbIE
BBIJICJISIIOT CEMb HanOoJiee ynoTpeOUTENbHBIX TUIIOB HAYYHOTO TEKCTA.

o Kpamkuit ungopmamueno - Oeckpunmuenwlii (HapuMmep,

aHHOTaus, pedepar CTaTbM, KpaTKas pPELEH3Us, 3aKII0YEHUE
TJIaBhI).

o [loanwvui OnucCamenbHoO-n06eCme06amenbHulil, Y3KO-
CIIEIUANIbHBINA (HapUMeEp, CrIeUaNIbHAS CTaThsl C OMUCAHUEM —
9KCIIEPUMEHTOB, METO/IHK, H. T.JI).

o Coxpawennstii (C KOMIIPECCUECH) onucamenvbHulil, y3KO- U
MIMPOKOCTICIUATIBHBIN  (HAampuMep, ONpeNeiuTeNb, CBOIKA,
CIIPABOYHMUK).

o [loanbui (NMOBECTBOBAHUE - OINKMCAHUE - PACCYXKICHHUE)
WUPOKOCNEYUAIbHBLI, TAK Ha3bIBAEMbIN “‘HEUTpaTbHBIN, WU
aKaJIeMMYECKUMA, HAy4YHBIM CTWIb (Hampumep, oOIasi CTaThs,
y4eOHUK, MOHOTpadus).

o [loanviii  nosecmeosamenbHO-ONUCAMENbHDLI, Y3KO- U
MIMPOKOCTICIIMATIBbHBIN  (Hampumep, 0030pHas CTaThs 1O
UCTOPUU UCCIIEIOBAHUS, HCTOPUYECKHAE TEKCTHI U T. I1.).

o  Pazeepnymoe ce0000Hn0e paccyrycoenue (HapuMeEp, YaCTh
oOIlle-TEOPETUYECKON  CTaThbl WM  MOHOTrpaduu  IIH-



POKOCTHEUAIBHOTO MJIM OOIIEHAYYHOTO IJIaHa).
o Pazeepnymas nonemuka (HaripuMmep, 4acTh OOIIEH CTaTbU WIH
MOHOTpadun).

ECTECTBEHHO, UYTO KaXIbld TUII UMEET CBOK, MPUCYIIYID €My
cienuuky. Tak, Hanmpumep, MpU KOHKPETHOM COJACPKaHUU HAYyYHOTO
NPOU3BEJCHUS, OMNHUCATEIbHOM  CHOCO0€  M3JI0KEHUS U Y3KOH
ClieliMaau3alid TEMaTUKU CTENEeHb IOBTOPSEMOCTH €IUHUI] OyJleT
HEU30EKHO BBICOKOW. DTO MPUBOJUT K OINPEACICHHOMY CTaHAApTy WU
ma0JOHy TEKCTa W JAeT BBICOKYIO CTEMEHb IMPEICKa3yeMOCTH €ro
CTPYKTYPhl M YNOTPEOJAEMBbIX KOHCTPYKIMK. B 4acTHOCTH, B MOJHOM
BapUaHTE KOHKPETHO-OMHUCATEIbHO-TIOBECTBOBATEIbHON Pa3HOBUIHOCTH
(Tunm 2) MOXXHO TMpeJicKa3aTh SIBHOE IpeolsiajiaHue BPEMEHHBIX (opM
cTpazarenbHoro 3ajora - PresentindefinitePassive, PresentPerfect Pas-
sive, PastindefinitePassive, cyObekTHOr0 HMH(PHUHUTUBHOIO 000pOTAa,
repyHausl B PYHKIIMU OOCTOSTENIbCTBA, MPUYACTHBIX 000POTOB, TOTJA KaK
B JPYroM THUIIE TEKCTa KOHKPETHO-TIOBECTBOBATEIHLHO-OMUCATEIILHOM
(Tum 5) MBI TIOYTH HE BCTPETHUM CTPAJATENILHOTO 3ajiora, a Impeodsia-
JalIMMA  BpeMeHHbIMU  dopMamu  OynyT  PastindefiniteActive u
PastPerfectActive.

Oc00eHHOCTH TEXHHYECKOT0 TEKCTA

OCHOBHOM CTHJIMCTUYECKOW YEpPTOM HAYYHO-TEXHUYECKOrO0 TEKCTa
SABJIAETCA TOYHOE M YETKOE H3JI0KEHHE MaTepuajia MPU MOYTH IOJTHOM
OTCYTCTBHM TE€X BBIPA3UTEIIBHBIX 3JIEMEHTOB, KOTOPHIC MPHUAAIOT pPEYHU
SMOIIMOHAJIBHYIO  HACBIINIEHHOCTh, TJABHBIA ymop Jejaercs Ha
JIOTMYECKOM, a HE HAa AMOIMOHAIBHO-YYBCTBEHHON CTOPOHE M3JIaraeMoro.

ABTOp HAay4YHO-TEXHMYECKOW CTaThbU CTPEMHUTCS K TOMY, YTOOBI
HUCKJIIOYUTHh  BO3MOXXHOCTh  ITPOM3BOJIBHOTO  TOJKOBAHHUS  CYIIECTBA
TPAKTyEMOTr'0 IPEIMETA, BCJICACTBUE YEro B HAYYHOW JIUTEpAType MOYTH
HE BCTPEUAIOTCS TaKHWE BBIPA3UTEIbHBIE CPEACTBA, KakK MeTadophl,
METOHUMHUU M JPyrue€ CTUIUCTHYECKHE (QUTYpPBI, KOTOpPHIC IIMHUPOKO
HCMOJIB3YIOTCS B XYJI0’)KECTBEHHBIX MPOU3BEACHUSX JJIS NMPUAAHUS PEUHr
’KMBOTO, 00pa3HOr0 XapaKTepa.

ABTOpBl HAy4YHBIX MPOMU3BEACHUN M30€Tal0T MPUMEHEHHS OSTHX
BBIPA3UTEIbHBIX CPEJACTB, YTOOBI HE HAPYIIMTh OCHOBHOTO MPHUHIIAIIA
Hay4YHO-TEXHUYECKOIO SI3bIKA - TOYHOCTH U SICHOCTH U3JI0KEHHUSI MBICIIH.



OTO OPUBOJUT K TOMY, YTO HAYYHO-TEXHHUYECKUUA TEKCT KaXKETCS
HECKOJIbKO CYXOBATbhIM, JIMIIEHHBIM 3JIEMEHTOB AMOLIMOHAIIBHONW OKPACKH.

[IpaBna, HY>KHO OTMETHUTb, YTO IIPU BCEHM CBOEH CTUIIUCTUYECKOMN
OTHAICHHOCTH  OT  HBOTO  Pa3rOBOPHOr0  s3blKa,  OOrarToro
Pa3sHOOOpa3HBIMU BBIPA3UTEILHBIMU CPEJICTBAMM, HAYYHO-TEXHUUYECKUM
TEKCT BCE K€ BKJIOUAET B C€OSl M3BECTHOE KOJMYECTBO 0OO0Jiee WM MEHEE
HEUTPAJIBHBIX IO OKpacKe (pa3eoIOTHYECKUX COYETAHUN TEXHUYECKOTO
Xapakrepa, HarpuMmep:

infullblast Tlonnoti msaeot
thewireisalive 1Ip0600 noo moxom
thewireisdead IIposoo omxnrouen

DT0, HE JIUIlIasi TEKCT TOUHOCTH, COOOIIAET EMY M3BECTHYIO KUBOCTh
U pazHooOpasue.

C TOYKM 3peHHUs CTOBAPHOTO COCTaBa OCHOBHASI OCOOEHHOCTh TEKCTa
3aKITFOYAETCS B pEAEIbHON HACBIIIEHHOCTH CIICIIUAIEHOM
TEPMHUHOJIOTUEN, XaPAKTEPHOM ISl JAHHOW OTPACIY 3HAHUS.

TepMUHOM MBI HAa3bIBAEM 3MOILMOHAJIBHO-HEUTPAIBHOE CIIOBO
(cioBOCOYETaHUE), TEpenarolee Ha3BaHHE TOYHO OMNPENEIEHHOIO
MOHSITHS, OTHOCSIIIErOCs K TOW WJIM MHOW 00JIACTH HAYKHU WJIU TEXHUKHU.

TepMmuHoOrMUecKkas JIeKCMKa 1aeT BO3MOXXHOCTh HanboJiee TOUHO,
YETKO M SKOHOMHO M3JIaraTh COJEPKaHUE TAHHOIO IIPEAMETA U
oOecreunBaeT MpaBUJIbHOE TOHMMAHKE CYIIECTBAa TPAKTYEMOT0 BOIIpOca.

B cnienmanbHOM UTepaType TEPMUHBI HECYT OCHOBHYIO
CEMaHTUYECKYIO HArpy3Ky, 3aHUMAs TJIaBHOE MECTO CPEAU MPOUUX
OOILIEeTUTEPATYPHBIX U CITYKEOHBIX CJIOB.

B oOTHOWIEHMM CUHTAKCHUYECKOM CTPYKTYpPbl AHTJIMMCKUE TEKCTHI
HAayYHO-TEXHUYECKOIO0 COAEPKAHUS OTIMYAKOTCSA CBOEHM KOHCTPYKTUBHOMU
CIOKHOCThIO. OHM  Oorarbl MPUYACTHBIMHU, WH(PUHUTUBHBIMU U
repyHIualbHBIMA 000POTaMH, a TAaK)K€ HEKOTOPHIMU JAPYTUMHU KHUKHBIMU
KOHCTPYKIUAMHU, KOTOPBIE IMOAYAC 3aTPYAHSIOT MOHMMAHUE TEKCTA U
CTaBAT NEPE] MEPEBOTUNKOM JIONIOJTHUTEIBHBIE 3a1aUH.

[TOCKONBPKY HAy4YHO-TEXHUYECKUM TEKCT HACBhIIEH TEPMUHAMM,
HECYIIMMHA  OCHOBHYKO  HArpy3kKy, Mbl  PacCMOTPHUM  BOIPOCHI
TEPMHUHOJIOTUU HECKOJBKO MOApOOHEE.



B 00bI4HON peud cIoBa, KaK MPAaBWIIO, MOJUCEMAHTUYHBI, T.€. OHH
MEPENAOT LENbIM PAJ 3HAYEHUM, KOTOPBIE MOTYT PACXOAUTHCS ITOPOM
JTOBOJIHO IIUPOKO.

Bosemem miisi mpumepa cymmy 3HadeHuid cioBa table, xortopwie
KOHIIEHTPUPYIOTCSI BOKPYT CTEPKHEBOT'O MOHATUSA '"TIIIOCKOCTD '

CTOJI CKpHKaJTh
JIOCKa tabnuia
IUINTA TaOeIIb
JIOIIIEUKa MIJIOCKOTOPbE

Hapsimy ¢ atum cnoBo table oGmamaer m psgoM MepeHOCHBIX
3HAYCHUH, COXPAHSIONINX U3BECTHYIO, XOTs M 00Jice OTHAICHHYIO, CBS3b
CO CTEPIKHEBBIM MTOHITHEM:

06HI€CTBO 3a CTOJIOM

ena (To, 4TO MOJAETCs HA CTOJM)
HAJIUCH HA IUIUTE

Takass MHOTO3HaYHOCTh CJIOB B OOIIEIUTEPATYPHOM SI3BIKE SIBIISIETCS
dakTopom, CBUJIETENIbCTBYIOIIUM 0 ooraTcTBe SI3BIKOBBIX
M300pa3UTENIbHBIX CPEJICTB.

Jlexcuueckass MHOTO3HAYHOCTh MPUIAET PEUU THOKOCTh U KUBOCTH U
MO3BOJISIET BHIPAXKATh TOHYANIIINE OTTEHKU MBICITH.

MHaye 0OCTOUT /1€JI0 B HAYYHO-TEXHUYECKOM SI3bIKE; B HEM TJIABHBIM
TpeOOBaHMEM OKa3bIBACTCS MpeJiebHAs TOYHOCTh BBIPAXKEHUSI MBICITH, HE
JIOMYCKAaIOIasi BO3MOXHOCTH Pa3IUYHBIX TOJIKOBAHUM.

[ToaToMy OCHOBHBIM TpeOOBAaHHEM, NPEABIBISIEMBIM K TEPMUHY,
CTAHOBUTCSI OJHO3HAYHOCTh, T. €. HAJIMYME TOJIHKO OJTHOTO pa3 HaBceraa
YCTaHOBJIEHHOT'O 3HAYCHUSI.

dakTUUEeCKH [aJeKO0 HE BCE TEPMHHBI YJOBJIETBOPSIOT HITOMY
TpeOOBaHUIO TaXKe B MpeJeax OJHON CIEeUabHOCTH, HAPUMED:

engine Mamurna, OGMZClmeJZb, napoeos

oil MAcCio, CMA30YHbIIU Mamepua, He@mo




JT0  O0OCTOATENBCTBO,  KOHEYHO,  MPEJCTABISIET  U3BECTHOE
3aTpyAHEHUE I TOYHOIO IMOHMMAaHUs TEKCTa M OCJIOXKHAET padoTy
NEPEBOAUHKA.

KakoBbl HMCTOYHMKHM BO3HMKHOBCHUSI aHTJIMHCKOM HAy4YHO -
TEXHUYECKON TEPMUHOJIOTUN?

Haubosnbiyro Trpyniy COCTaBJISIIOT TEPMHHBI, 3aMMCTBOBAHHBIE W3
MHOCTPAHHBIX SI3bIKOB, WJIM MCKYCCTBEHHO CO3/IaHHBIE YUYEHBIMU Ha 0ase,
IJIaBHBIM 00pa3oM, JJATUHCKOTO M IPEYECKOro SA3bIKOB, [0 MEPE PA3BUTHUS
HAyKWU U TEXHUKHU U TTOSBJICHUS] HOBBIX TTOHSATHH.

Tak, wHanpumep, B 1830 roamy mnosSBWIOCH HAa3BaAHUE HOBOTO
uHepTHOTrO BemiecTBa paraffin or marunackoro parumaffinis, t. e. mano
conpukacarowutics (C IpyruMu BEIIECTBaAMU).

B 1850 r. JIubux co3man HOBOE COCAMHEHHE MNYTEM OKUCIICHUS
ciupta. OH HazBan ero aldehyde, coenuHuB mepBble YaCTH JIATUHCKUX
CJIOB:

alcoholdehydrogenatum

Nuorna Bo3HMKanu W ruOpujiHbIe oOpa3oBaHus Bpoje haemoglobin
oT rpeueckoro haimaxkpoess u naTuHCKOTO globuswap.

Oco0eHHo MHOro TepMHUHOB mosiBUiIoch B Aurmu B XVIII u XIX
BEeKax B IMepuoj OypHOro pa3BUTHA HAyK, IPU 3TOM 4YacThb TEPMUHOB W3
A3bIKA YYEHBIX CTajia MPOHUKATh B OOIIETUTEPATyPHBIN S3bIK U ClIEaIach
BCceOOIIUM JocTossHUEM. K TakuM ci10BaM OTHOCSITCS:

dynamo, barograph, ozone, centigrade, cereal, gyroscope, sodium,
potassium unap.

B XX Beke BO3HUKIIM TaKKe HOBOOOpa30BaHUS, KaK:

penicillin, hormone, isotope, photon, positron, radar,
biochemistry, cyclotron wur. n.

OTU TEpMHUHBI OBICTPO CTadM OOMICHOHSATHBIMU OJjlarojaps TECHOM
CBSI3M HOBEMIIINX HAYYHBIX OTKPBITUM C TIOBCEJHEBHOW KU3HBIO.

Bce ke HyHO OTMETUTB, YTO OCHOBHASI MacCca HAYYHO-TEXHUYECKOU
TEPMUHOJIOT U IPOJOIKAET OCTaBaTbCS 3a npeeamu
OOILIETUTEPATYpPHOTO $3bIKA W TOHSATHA JIMIIb CHEHHAIUCTY JaHHOMN
OTpaciid 3HAHUA.




Bropas mno BenumuyuHe Tpymnna TEPMUHOB MPEICTABISIET COOOMU
oOlLenuTepaTypHbIE AHTJUNUCKUE CIIOBA, YIIOTPEOIAEMbIE B CHEIIUATIBHOM
3HayeHuu. K TakuM ciioBam OTHOCSITCA, HAIPUMED:

jacketxypmxa nu, BMecTe ¢ TEM - KoHCYX

jarkysuwun u KOHOeHcamop

toloadraepyoicams n 3apsicame

[Ipu 3TOM BCTpeudaercss ymnoTpedseHue OIHOTO CJIOBa B Pa3HbIX
CIIelIMAIbHBIX 3HAUYCHUSX, B 3aBUCUMOCTH OT OTpPacCid 3HAHUS; CJIOBO
pocketkapman, Hanpumep, UMEET CIICTYIONINE CIICIIHATLHbBIC 3HAYCHUS:

6030yuHas Ama (B aBUAITUN)

oKpyd#ceHue (B BOGHHOM JIEJIC)

Mepmeasi 30Ha (B paauo)
2He300 MecmopodcoeHus (B TEOJIOTHH )

KabenbHbill Kanal (B SIEKTPOTEXHUKE)

B CIpyKTypHOM  OTHOIIEHHMH  BCE€  TEPMHHBI  MOXKHO
KJIaCCU(PHUIMPOBAThH CIECAYIOIIUM 00Pa30M:

[IpocTeieTepMHUHBITHIA. OXYJEN, resistance, velocity.

CI0XXHBIC TEpMHHBI, OOpa30BaHHBIC IIyTEM CIIOBOCIIOXKCHHUSI.
CocTaBHBIC YacTH TAaKOTO TEPMHMHA YacTO COCAMHSIOTCS C ITOMOIIBIO
COCIMHUTEIHLHOrO IJIaCHOTO:

gas + meter = gasometer

[Ipu 3TOM MHOTr1a NPOUCXOAUT YCEYEHUE KOMIIOHEHTOB:
turbine + generator = turbogenerator
ampere + meter = ammeter

Ci10BOCOYETaHMS, KOMITIOHCHTBI ~ KOTOPBIX  HAaXOASATCI B
aTpHOYTUBHOM CBS3H, T. €. OAUH M3 KOMIIOHCHTOB OIIPEAC/IsCT APYTOki:
directcurrent NOCMOAHHBIU MOK
bariumperoxide |nepexucev bapus

Hepenko arpuOyTHBHBIN 3JIEMEHT caM BBIPAKEH CIIOBOCOUYCTAHUEM,
NPEACTABISIOMIMM COOOM CEMaHTHYECKOE €IUHCTBO. JTO E€IUHCTBO
opdorpaduuecKky 9acTo BhIpakaeTcs HalMCaHueM depe3 Aehuc:




low-noisepenthode | manowymnwiii nenmoo

doubling-overtest ucnolmatnue Ha ceud

A0OOpeBuartypa, T.€. OyKBEHHbIE COKPAILIEHUS CJIOBOCOYETAHUM:

e.m.f. = electromotive force snexrpoaBmxyIascuia

COKpaH_IeHI/IIO MOXCT INOABCPTHYTHCA YaCTh CJIOBOCOUCTAHUS:

amplifier

D.C. amplifier = direct current ycunumenb NOCMOSHHO2O

moka

CraoroBbl€ COKpallICHUS,
CJIOBa:

IMPCBPATUBIOIMUCCA B CAMOCTOATCIIbHBIC

loran (longrangenavigation)

cucmema OanvHel pPAOUOHABUSAYUU
"Jlopan"

radar (radio detection and
ranging)

PaouooKayusl

JIuTepHble TEPMUHBI, B KOTOPBIX aTpUOyTHBHAS POJIb MOPYYAETCS
onpeieIeHHON OyKBE BCIEACTBUE €€ Tpaduueckoi HopMbI:

T - antenna

T-06pasnas anmenHa

V - belt

KAUHOBUOHDIU PEMEHD

I/IHOFILa 9Ta 6YKBa ABJIACTCA JIMIIBb YCJIIOBHBIM, HCMOTHBHUPOBAHHBIM

CHUMBOJIOM:

X-rayspeumeenosckue 1yyu

IIpu mepeBoae TEPMUHOB MBI MOKEM BCTPETUTBHCS CO CIIEIYOIMMU

MOMCHTaMHMH.

a) YacTh TEpPMHHOB, HMEIOIINX MEXIYHAPOJHBIM XapakTep,
MEPENACTCA IyTEM TPAHCIUTEPALIUU U HE HYKIAETCS B IEPEBOJIE:

antenna AHMeHHA
feeder Puoep
blooming OTOMUHE




0) Hekotopbsie TepMUHBI UMEIOT MPSIMBIE COOTBETCTBUS B PYCCKOM
A3BIKE U MEPETAOTCS COOTBETCTBYIOIUMU SKBUBAJICHTAMMU:

hydrogen 8000p0O0
voltage Hanpscenue

B) M3BecTHas yacTh TEPMHUHOB IPU MEPEBOJEC KAIBKUPYETCH, T. €.
nepelaeTcss C TMOMOUIbI0 PYCCKMX CJIOB UM BBIPAXKEHUH, JIOCIOBHO
BOCITPOU3BO/IALIMX CIOBA U BBIPAKEHUS aHTJIUMCKOTO S3bIKA:

single-needleinstrument 00HOCMPENOYHbII annapam

superpowersystem C8EPXMOWHAA cCUCmeMda

r) Hepenko ciyuaercsi, 4To CJIOBaph HE IA€T NPSIMOTO COOTBETCTBUS
aHTJIMICKOMY TepMHUHY. B 3TOM ciydae nepeBOJYUK OJKEH NPUOETHYThH
K OMMCATEIbHOMY MEPEBOAY, TOUHO MEPENAIOUIEMY CMbBICT MHOSI3BIYHOTO
CJIOBA B JIaHHOM KOHTEKCTE:

video-gain pecyiuposKka  ApKOCmMU  OMMEmMoK — Om
OMPANCEHHBIX CUSHALO8

combustionfurn

ace neys 0 opecaHU4YeCKoco anaiusa

Oanxka, YI0Jd#CeHHAs B600/b NONEPEUHOl
CcMmeHbl

wallbeam

[Ipy mepeBoAe TEPMUHOB CJEAYET II0 BO3MOXKHOCTH H30eraTh
YIOOTPEOJICHUST HWHOSI3BIYHBIX CJIOB, OT/JaBas MPEANOYTCHHE CJIOBaM
PYCCKOTO IIPOUCXOXKICHUA:

NPOMBIUIEHHOCHb BMECTO UHOYCMPUsL
CeNbCKOe XO3AUCMBO BMECTO A2pUKYIbmMypa
NOJIHOe CONPOMUBIEHUE BMECTO UMNEOAHC U T.].

[ToCKONBKY XapakTEpHOM 4YEPTOM TEPMHUHA SIBISIETCS YETKOCTh
CEMaHTHYECKUX TpaHUIl, OH O00JlaaeT 3HAYUTEIBbHO  OOJbIIeH
CaMOCTOSITEIbHOCTBIO 10 OTHOIIICHUIO K KOHTEKCTY, YeM OOBIYHBIE CJIOBA.

3aBHCUMOCTh 3HAYCHUSI TEPMUHA OT KOHTEKCTA BOSHUKAET JIUIIIb TPU
HAJUYUU B HEM TOJIMCEMHUHU, T. €. €CIM B JJAaHHOW 00JIacTH 3HAHUA 3a
TEPMHUHOM 3aKPEIUIEHO 00JIee OJTHOTO 3HAYCHUS.



Oco0eHHOCTH MMepeBoIa TEXHUYECKUX TEKCTOB

B TO Bpems kak OCHOBHas TPYJHOCTh MEPEBOJA XYAO0KECTBEHHOM
IpO3bl 3aKJII0YAECTCSI B HEOOXOJUMOCTH WHTEPIIpETAllMd HaMEpEeHUI
aBTOpa, T.€. B Iepejjaye HE TOJbKO BHEIIHUX (PAKTOB, HO U B COXPaHECHUU
IICUXOJIOTHYECKUX M AMOIIMOHAJILHBIX 3JIEMEHTOB, 3aJ10KEHHBIX B TEKCTE,
3a7aya, CTOSIAsl Mepeld IMEePEBOJYMKOM HAyYHO-TEXHUYECKOTO TEKCTa,
JUIIEHHOTO AMOIMOHAJIBHOM OKpPAacKHW, OKa3bIBAaeTCs Oojiee MPOCTON -
TOYHO TI€pENaTh MbICIb aBTOpPA, JIMIIL 1O BO3MOXHOCTH COXPaHUB
0COOEHHOCTH €r0 CTHUJISL.

JIst Toro 4toObl MPaBUIBLHO TOHSTh HAYYHO-TEXHUUYECKUM TEKCT,
HaJ/l0, KaK YK€ YKa3bIBAJIOCh PaHEE, XOPOIIO 3HATh JAHHBIM MPEAMET U
CBSI3aHHYIO C HUM aHTJIMMCKYIO0 TEPMUHOJIOTHIO.

Kpome Toro, ansi mpaBWJIbHOM NEpeavyd COJICpKAHUS TEKCTa Ha
PYCCKOM  SI3bIK€  HYXKHO  3HAaTh  COOTBETCTBYIOIIYIO  PYCCKYIO
TEPMHUHOJIOTHIO U XOPOIIIO BIAJIETh PYCCKUM JIMTEPATYPHBIM SI3BIKOM.

ITepeBo ¢ TOMOIIBIO CIOBAPA HE3HAKOMBIX OJHO3HAYHBIX TEPMHUHOB
TUIA - 0XYgen, ionosphere, He npeacTaBiIseT 3aTPyIHCHHU.

Nuaye oOctoutr €m0, Korja OJHOMY aHTJUKUCKOMY TEPMUHY
COOTBETCTBYET HECKOJBKO PYCCKUX, HAIIPUMED

switch BbIKIOUAMENb
nepexouamern
KOMMYMAmop

B 3TOM cnyqae COBHaTCHBHBIfI BBI60p dHaJiora MOXXCET ITUKTOBATHCS
JINIIb XOpOIHI/IM 3HAHUECM JAHHOI'O Hpe,uMeTa.
Bo3bMeMm nipenoxeHue:
Most of the modern radio-transmitters can communicate both
telegraph and telephone signals.

[IepeBOAYMK, OCHOBATEIbHO HE 3HAKOMBIM C PaIUOACIOM U
COOTBETCTBYIOIIEH PYCCKOM  TEPMHHOJIOTHEH, TepeBel OBl  3TO
MPEIJIOKEHNE TAK:

boabmuHCTBO COBPCMCHHBIX paduonepcaaT4uKOB MOXKET




ITIOCBhIIIATh KaK TCHCrpa(I)HBIG, TaK U TGJIG(I)OHHBIG CUTI'HAJIBI.

OpHako, TEXHUYECKHM TpPaMOTHBIM TEPEBOJ  JOJDKEH  ObITh
CJIETYIOLUM:

BONBIIMHCTBO  COBPEMEHHBIX  paaUONEpPEAaTUYMKOB  MOKET
paboTaTh Kak B TenerpadHoM, TaK U B TEIEPOHHOM PEKHUME.

OCHOBHBIMH Y€pPTaMU PYCCKOTO HAyYHO-TEXHUYECKOTO  CTHIIS
ABJISIIOTCSL  CTpOras SICHOCTb  M3JIOKE€HMS, YETKOCTh ONpPENETICHUN,

JAKOHUYHOCTH (POPMBI.

IIpu mepeBoae aHIIIUMCKOrO TEKCTAa MEPEBOMUYUK HOJKEH IIOJHO U
TOYHO TME€pe/aTh MbBICIb aBTOpa, obJsiekas ee B (opMy, MNPUCYIIYIO
PYCCKOMY Hay4YHO-TEXHMYECKOMY CTHJII0 W OTHIOAb HE TEPEHOCS B
PYCCKHUM TEKCT CIeUOUUECKUX YePT aHTITMHCKOTO MOJIJTMHHUKA.

Jns  wuiocTpalud  OCTAHOBUMCSL Ha HEKOTOPBIX  CTHUJIMCTHUKO-
rpaMMaTUYECKUX OCOOEHHOCTSX AHIMVIMMCKOrO TEKCTa, YYXKIBIX CTHIIIO
PYCCKOM Hay4HO-TEXHUYECKOU JINTEPATYPHI:

a) B aHrimmiickoM TekcTe mpeoOrafaroT JUYHbIE (QOpMBI TJaroia,
TOrJa KaK pyCCKOMY Hay4YHOMY CTUJIIO OOJiee CBOWCTBEHHBI O€3JIMYHBIE
WM HEONpeIeIEHHO-INYHbIE 000POTHI, HAIIPUMED:

You might ask why engineers
have generally chosen to supply us
with a.c. rather than d.c. for our
household needs.

MOXHO CHOpOCHUTh, TOYEMY
UIA  JOMAIlHUX  HagoOHOCTEU
OOBIYHO UCIIOJIb3YETCS
IIEPEMEHHBIN, A HE IOCTOSHHBIN
TOK.

We know the primary coil in
the ordinary transformer to have
more turns than the secondary

N3BeCcTHO, YTO IIEpBUYHAS
oOMOTKa OOBIYHOTO
TpaHcopMaTtopa HUMeEET OOJIbIIIe

Oone.

BHUTKOB, YCM BTOpHUYHAA.

0) B aHmmMiiCKUX TEKCTax OIUCATEIBLHOIO XapakTepa HEPEeIKo
ynotpe0bmsiercs Oyayiee Bpems 1)1l BRIpaKeHUsI OOBIYHOTO IUCTBUA.

PyKkoBOJCTBYACh  KOHTEKCTOM,  CIEAyeT TMEPEBOAUTh  TaKHE
OpeAJIoKEHUss He OyaylmuM, a HacTOAIUM BpPEMEHEM, HHOTIa C
MOJQJIbHBIM OTTEHKOM:



The zinc in the dry cell
accumulates a great many excess
electrons which will move to the
carbon electrode.

[[uHK B CyXOM D3JIEMEHTE
AKKyMyJUpyeT OOJIBIIOE YHUCIIO
N30BITOYHBIX 3JICKTPOHOB,
KOTOpBIE JBUXKYTCA K YTOJbHOMY
ANEKTPO.Y.

Fig. 10 gives a drawing of a
bulb: the filament will be seen in
the centre.

Ha pwuc. 10 mnpuBoaurcs
YEPTEXK DJIEKTPUUECKOM JIAMIIBIL;
HUTb HAKaJIa BUJIHA B LICHTPE.

B) B aHrnuickux Hay4YHO-TEXHHYECKUX TEKCTaX OCOOEHHO 4YacTo

BCTPCHAIOTCA IMACCHUBHBIC O60p0TBI,

CTpaAaTeNIbHBIN 3aJ710T YIIOTPEOISIETCS 3HAUUTEIBHO PEXKeE.
[Ipu nepeBoae, ciaeaoBaTebHO, Mbl HEPEAKO JOKHBI MPUOEraTh K
3aMEHE MaCCHUBHBIX KOHCTPYKIIMI MHBIMU CPEICTBAaMHU BbIpakKeHUsI, OoJiee

CBOMCTBEHHBIMU PYCCKOMY S3BIKY.
[Ipennoxenue —

This question was discussed at the conference

MOJKHO IICPEBCCTHU CIICAYIOIINMU crocooamu:

DTOT BOIPOC ObLIT 00CYX/IEH Ha KOH(epeHINH

DTOT BOIPOC 00CYXKAaJICS HAa KOH(DEPEHIIUH.

DTOT BOIPOC 00CYX 1l Ha KOH(GEPEHIIUH.

Koudepenius odbcyauna 3ToT BONpoc.

r) ABTOPBI aHIJIMHCKOM HAayYHO-TE€XHUUYECKOW JUTEpaTyphbl IIUPOKO

HCIIOJIb3YIOT pa3/IN4IHbIC

COKpaIleHU,

KOTOPBIE

HEYNOTPEOUTEIBHBI B PYCCKOM fA3bIKE, HAIIPUMED:

d.c. (directcurrent)

NOCMOSIHHBIU MOK

a.c. (alternatingcurrent)

nepeMeHHblﬁ MoK

s.a. (sectionalarea)

mzou;adb nonepedirHoco ce4eHusl

b.p. (boilingpoint)

mo4Ka Kunernus u Op

Takue cokpaleHus B MEPEBOJIC JOJDKHBI paciu(poBBHIBATHCS

AJaBaTbCs ITIOJIHBIM 0003HaUYECHHUEM.

TOraa Kak B PYCCKOM S3BIKC

COBEPIIIEHHO




n) HekoTopble ciioBa WM BBIPAKEHUS B AHIJIMHACKOM TEKCTE
coAepKaT 4UyXAbli Haimiemy s3bIKy oOpa3. [Ipu mepeBoje OHU JTOTKHBI
3aMEHSTBCA AHAJIOTaMH, T. €. BBIPAXKCHUAMHU COOTBETCTBYIOIIUMU IO
CMBICITY, HO 00J1€€ OOBIYHBIMU JJISI PYCCKOT'O TEKCTA, HAIPUMED:

We have learned to manufacture dozens of construction materials to
substitute iron.

BmecTto dozenoroicuna 6 pycCKOM SI3bIKE OOBIYHO B TAKUX CIIydasx
yHOTPEOISETCA CJIOBO  0ecsimoK, TO3TOMY 3TO NPEAJIOKEHUE Mbl
HIEPEBOANM:

Mot Haywunuco  npouzeooumsv — 0ecAmKU — CHPOUMENbHbIX
Mamepuanos, 3aMeHAIWUX JHCee30.

3ajaHud 1Isl CaMOCTOATEILHOM PadOThI

1.Kakue nCTOYHUKN HaydYHO-TEXHUUYECKON HH(POpMAIIUU BbI 3HACTE?
ITpuBenuTe npruMepbl HAYYHBIX, HAYYHO-TEXHUYECKUX U3JAHUM Ha
PYCCKOM M MHOCTPAHHBIX SI3bIKaX MO BAIIEMY HAMPaBJICHUIO MTOJTOTOBKHU.

2.Kakue Tinbl HayqYHOro TEKCTa Bhl 3HaeTe? Halaure moaHblii
OMUCATEIbHO-TIOBECTBOBATENIbHBIN U KPAaTKUN MH(POPMATUBHO —
JNECKPUINITUBHBIN TEKCT HA MHOCTPAHHOM SI3BIKE [0 CBOEMYHAITPABJICHUIO
MOATOTOBKH.

3.HazoBute 0cOOEHHOCTH Hay4yHOTo TekcTa. Halinure B BBIOpaHHOM
BAMU MHOS3bIYHOM HAYYHOM TEKCTE€ XAPAKTEPHbIE CHHTAKCUYECKUE
KOHCTPYKIIUH.

4. Jlaiite onpenenenue Tepmuny.Haliqute B BBIOpaHHOM BaMu
WHOSI3bIYHOM HaYYHOM TEKCTE TEPMHHBI, XapAKTEPHBIE ISl BAILIETO
HanpasJICHUs NOATOTOBKHU. [lepeBennure ux Ha pyCCKUM S3BIK.

5.KakoBbl HWCTOYHHKM BO3HUKHOBEHUS AHTJIMMCKOW HAYy4YHO -
TEXHUYECKOU TEPMHUHOJIOTUN?

6.Kak MoOXHOKIacCHUPUIIMPOBATh TEPMHHBI IO HX  CTPYKType?
[IpuBenure npumepsl.

7.Pacckaxkute 00 OCOOEHHOCTAX TMEpPEBOJia HAYYHBIX TEKCTOB C
WHOCTPAHHOTO SA3bIKa HA PYCCKHM.

8.BriOepuTe opurnHaIbHbIN HAYYHBIN TEKCT HA HHOCTPAHHOM SI3bIKE
oobemoM 5000 meyaTHBIX CHMBOJIOB C TpoOeJaMd IO CBOEMY
HAMnpaBJICHUIO TMOATOTOBKM WM IHCBMEHHO NEPEBEAUTE €r0 Ha PYCCKUM
A3bIK. Y KQXKATE BBIXOJHBIC TAHHBIC TEKCTA.



9.Br16epuTe OpUruHANIBHBIN HAyYHBIA TEKCT HA UHOCTPAHHOM SI3BIKE
o0bemoM 2000 meyaTHBIX CHMBOJIOB C Tpo0OeraMu IO CBOEMY
HAIlpaBJICHUIO  TOJATOTOBKM W  HAWIWTE CiIy4au  YHOTpeOJieHus
CTPaJaTeIbHOrO 3aJI0Ta.

10.B Tekcre BbIOEpUTE OTPBHIBOK, oObeMoM 1500 meyaTHBIX
CUMBOJIOB C TMpoOelaMl U TEPEBEOUTE €ro, HCHOJb3ysd OH-JailH
nepeBoaqunK. CpaBHHUTE IMOJYyYEHHBIE BapUaHTHl IepeBoAa. bbum m
nepefaHbl CTUIIMCTUYECKUE, JTEKCUUECKNE, CHHTAaKCHUYECKUE OCOOCHHOCTH
OPUTHHAJILHOTO TEKCTAa B BBINIOJHECHHBIX IMEPEBOAAX BAMU WM OH-JAaWH
EPEBOTUYUKOM ?

PedepupoBaHre HHOCTPAHHOIO TEKCTA

B mpakTtrueckoil JeATEIbHOCTH HAay4YHBIX pPaOOTHHUKOB, 4YacTo
BO3HUKAET HEOOXOJAMMOCTb O3HAKOMJIEHHSI C OOIIMPHBIMU IO O00BEMY
WHOS3BIYHBIMU ~ MaTepHaliaMH, IIepeBOJI KOTOPHIX 3aHMMAEeT MHOIO
BpeMeHH. B a3ToM ciydae nmnpubOeraroT K KpPaTKOMYy H3JIOKEHHUIO
COJIep KaHUS ATUX MAaTepHaIOB - COCTaBIICHHIO pedepara (summary).
Pedepar, Kak 3KOHOMHOE CpEJICTBO O3HAKOMIICHHSI C MaTepUaJIOM,
OTpaXaeT €ro CoJiep)KaHue C JIOCTaTOYHOM MoaHOTOW. Pedepar He TOIBKO
PacKphIBAET BaXKHbIE CTOPOHBI COJCP)KaHUSA, HO U MOKA3bIBACT YHUTATEIIO,
UMEET JIM JIJI1 HETO CMBICI TMOJHOCTBIO MJIM YaCTUYHO IPOINTYIUPOBAThH
JTAHHBIM UICTOYHUK WH(OPMAIIMU B OpUTHHAJIC.

CocraBnenne pedepatoB (pedeprpoBaHue) MOpeacTaBiIsieT CcOOOU
npoiiecc aHAJTMTUKO-CUHTETUYECKOM nepepadoTKu EPBUYHOTO
JOKYMEHTa, MpPU KOTOPOM BO BTOPHYHOM JOKyMEHTe - pedepare -
U3JIaraeTcs OCHOBHOE COJICp>KaHHE MEPBUYHOTO JIOKYMEHTA, MPUBOMSITCS
JAHHBIE O XapakTepe padOThl, METOJUKE U PE3ybTaTax MCCICAOBAHMS, a
TaK>X€ O MECTE U BPEMEHU UCCIICOBAHUSI.

OO0BekToM pedepupoBaHUs SBISCTCS IMPEUMYIIIECTBEHHO HaydHas,
TeXHUYECKass W IPOM3BOJCTBECHHAs JMTepaTypa. Ha ocTambHBIC BHIIBI
nyOIMKamuid, KakK TMpPaBUIO, COCTaBISIOTCS TOJBKO aHHOTAIlMU |
oubnmorpaduIecKkue OMCaHmsl.

Paznuune Mexay aHHOTanuMedl u pedepaToM OmpeAessieTcs HX
Ha3Ha4YCHUEM. AHHOTalMS TpeAHa3HAuY€Ha TOJBKO i WHGOPMAIUU O



CYIIIECTBOBAaHUM TEPBUYHOTO JOKYMEHTa OIPEIECICHHOIO COJACpKaHUS U
xapakTepa, a pedepar CIyXUT JJIsi U3J0KEHUSI OCHOBHOTO COJIEpKaHUs
MEPBUYHOrO JOKYMEHTA.

Coaep:xanue u cTpyKTypa pedepara
Pedepat cocTout u3 crneayromux 3JIeMEeHTOB:
1) 3arnaBus pedepara;
2) bubnmorpaduueckoro onucaHus peepupyeMoro J0KyMEHTa;
3) Texcra pedepara.
3arnaBueM  pedepara, Kak  OpaBUIO,  CIYXHUT  3arjiaBue
pedbepupyemoro aokymeHnta. Ecnu 3armaBue JOKYMEHTa HE OTpaxKaerT
OCHOBHOT'O CMBICJIOBOT'O COJIEPKAHUS ATOTO IOKYMEHTA, TO JAeTCs JPYToe,
0oJiee TOUHOE (CMBICIIOBOE) 3arjlaBUeE.
B tekcte pedepara orpaxarorcs ciaeayronue JaHHbIe:
e ncciieqyemasi mpobsieMa, IieNb, TJIaBHAs MBICIb U COJEpKaHHE
PaboOTHI, IPEAMET HIIH IIEJIb UCCIICIOBAHMS;
® JIaHHBIC O METOJIUKE MU €€ CPaBHUTEIHHON TOYHOCTH (NP ITOM
IIUPOKO U3BECTHBIE METObI HE OTMEUAIOTCS);
® BHIBOABI aBTOpa MW YKa3aHWE€ BO3MOXHOCTEH MW  IyTel
IPaKTUYECKOTO MPUMEHEHHUS PE3yJIbTaTOB paOOThI;
® CChUIKA Ha Haimuuue Oubmuorpaduu U  WUIIOCTPATUBHOIO
Matepuana (eciu ux HeT B OubarorpaduuecKoM OMUCAHUN);
® TEXHOJOTHUS, TPUMEHsIEMOe 000PY/I0BAHUE U YCIOBUS IPOBEACHUS
UCCIICOBAHU;
e TaOnuIlbl, cXeMbl, rpaduku, GOpMyJbl, HEOOXOAUMBIE IS
ySICHEHUSI OCHOBHOT'O COJIEpKaHUsI IOKYMEHTA;
® HEOOXOJMMBIE CIIPABOYHBIC JJaHHBIE (00 aBTOpE, HCTOPHUH BOMPOCa,
MECTE MPOBEICHUS UCCIICIOBAHUS U T. 1I.).
B cootBercTBUM co cnenudukoil pedepupyemMoro I0KyMEHTa B
pedepare MOTYT COAEPIKATHCS HE BCE OTU JIaHHbBIC, a KaKasi-TO UX YaCTh.
PedepupoBanne - 3TO  CIOXHBIM, TBOPYECKH  Tpoliecc,
MOCTPOCHHBI Ha MMPOHUKHOBEHUH B CYIIHOCTh M3jaraemoro. B mpoiiecce
pedeprupoBaHUs MPOUCXOAUT HE TMPOCTO COKpalleHUE TEKCTa, a
CyIlIECTBEHHAasi TepepabdoTKa CoJepKaHUs, KOMIIO3UIIMM U  S3bIKa
OpUTHHAJIA:
- B COJIEpKaHUU BBIACIACTCS TJIABHOE W M3JIAraeTcs COKpAaIleHHO,
CKaTo;



- OJHOTUIHBIE (PAKThl TPYNIHUPYIOTCSA, U UM JaeTca 000OIIeHHAs
XapaKTEePUCTHKA;

- IU(POBBIC TAHHBIE CUCTEMATU3UPYIOTCS U 0000IIAIOTCS;

- €CJIM OCHOBHAs MBICJIb CPOPMYJIMPOBaHA HEIOCTATOYHO YE€TKO, OHA
J0JKHA OBITh KOHKPETU3WPOBaHa 1 BhIJIEICHa B pedepare;

- B ClIydae HEOOXOJAMMOCTH MPOUCXOIUT MEPEMEIICHHE BPEMEHHBIX
MJIAHOB B TIOCJIEAOBATEIBHOCTH OT MPOIILJIOTO K Oy IyIIEMY;

- s3BIK OpWTHHAJa TMpeTepreBacT HW3MEHEHHE B  CTOPOHY
HOPMAaTUBHOCTH,  HEUTPAIbHOCTH, TMPOCTOTBI M  JAKOHUYHOCTH.
Uckmrouarorcst oOpasHbIe BBIPAKEHHUS, OIHTETHl, BBOJHBIC CJIOBA,
HECYIIECTBEHHbIC  OMNPEACIICHUS, OOCTOSITEILCTBA,  JIOTOJHEHMUSI.
[TpoucxoauT pa3yKpylmHEHHE CIOKHBIX CHHTAKCHYECKUX KOHCTPYKITUH,
COKpAIIlCHUE KOJIMYECTBA MPHUIATOYHBIX MPEII0KEHUM, 3aMeHa X OoJiee
IPOCTBIMH OOOPOTaAMHU.

NudbopmMaTUBHOCTh KaK OCHOBHOE COJEp)KaHUE KaHpa pedepara Kaxk
OBl “mpocaymBaeTcs’’ 4epe3 BCE SA3BIKOBBIC DJIEMEHTHI M UX 3HAYCHUS U B
TO JK€ BPEMS COSAMHSCT UX B IIETBLHYIO CTPYKTYDY.

PedepupoBanne - 3TO TakKe CIOKHOE€ KOMILUIEKCHOE YMEHHE,
COCTOSIIIEE U3 1EJIOTO PsiJia OTJACTbHBIX AJIEMEHTOB.

Ha mnpotsokeHun Bcero Kypca OOYYEHMS aHTJIMMCKOMY SI3BIKY BBI
BBITIOJIHSJIM MHOTHE YNpPaKHEHUs, HaIleJICHHbIE Ha OTpPa0OTKYy JTHUX
BJIEMEHTOB. JTO:

1) BeIiCICEHHE a03alieB, CO/IepIKAIINX OCHOBHYIO HH(OPMALIHIO;

2) BBIJIEJIEHUE OCHOBHBIX MBICJICH, (PAKTOB, MOJIOKEHUM;

3) o3aryaBiauMBaHUE BbIJICTICHHBIX a03alleB;

4) cocTaBJICHUE TIJIaHa CTAThU;

5) cOKpalleHnue TEKCTA;

6) mepemayda cojiep)KaHusl TEKCTa CBOMMU clioBamu (Tieprdpa3s).

Pacunensiss TeKCT Ha CMBICTIOBBIE KYCKH, BBl YUMUJIMCh aHAIU3UPOBATh
COJIepKaHME; 03arjaBiIMBAaHUE ATUX KYCKOB M COCTaBJICHUE IIaHA YUYUIIO
CUHTE3UPOBAaTh OTJEIbHBIE DJIEMEHTHl TEKCTA, COKpAIllEHUE TEKCTa
(GbopMUPOBaJIO HABBIK OTJEISATH OCHOBHOE OT BTOPOCTEIIEHHOTO; nepudpas
YUMII TIepeiaBaTh OJIHY U TY K€ MBICIb Pa3HBIMU CPEJICTBAMHU.



Hanmcanue m KOMIO3MIUSA Hay4YHbIX craTreu

[Ipy HamMcaHUM HAY4YHBIX CTAT€l AaBTOPBI OOBIYHO MOJIB3YHOTCS
CHEAYIOIIAMU JOTUYECKAMU CPEACTBAMU M3JI0KCHUSA:
e JeTajqM3alMs - BEChbMa TIIATEIBHOE, BCECTOPOHHEE OOBSICHEHUE
NOHSATHS;

® AHAJMU3 - JICJICHUE JAHHOTO TMOHSTHS Ha PSJI COCTaBHBIX YacTed H

YCTAaHOBJICHUE MEXy HUMHU COOTBETCTBYIOIIMX B3aUMOOTHOIICHUH;

e CpaBHEHHE - TPHBEIACHUE MpHUMepa U3 00JACTH 3HAKOMOTO IS
00BSICHEHHS HE3HAKOMOTO;

® AHAJIOTHSI - PA3HOBHUJIHOCTH CPaBHEHMs JBYX PAa3HBIX TTOHSTHM,
UMEIOIIUX KaKUe-JIMO0 O0II1e YePThI;

® 10KA3aTeJbLCTBO OT MPOTHBHOIO;

® JTUMOJIOTMSI - OIpEACIICHWE TpU TIOMOINM YKa3aHWs Ha
IPOMCXOXKICHUE CJI0BA C TIOCIICIYIONIAM €0 OIMHCAaHUEM;

® MJIIOCTPAIIUM - TAOJIHIIBI, PUCYHKH, CXEMBI, (DOTO.

Tunuunas  JKypHalbHas CTaThs, OTBeyaromas TPeOOBaHUIM
JAKOHUYHOTO ¥ SCHOTO M3JIOXKEHUs, Oe3 JIMHHBIX BBEICHUU U
MOBTOPEHUN, TPU CTPOTO JIOTMUECKOW TMOCIEIOBATEIHPHOCTH HMEET
JOBOJLHO  CTAaOWJIbHYIO KOMIIO3MIIMOHHYIO CTPYKTYpy C  3apaHee
U3BECTHBIM MIEPEYHEM U COJICP>KaHUEM OCHOBHBIX €€ YacTel.

OOmiasi cxema Hay4YHOW CTaTbM MOKET OBITh NIPEACTaBJCHA B
CJIEYIOIIEM BU/IE:

1. 3aromook (Title).
2. Annoranus (Abstract).
3. Beenenue (Introduction).
4. MeTroauKanMaTepHabl (Methods and Material;
Procedure).
Pesynbrater (Results).
OOcyxeHue MOIyYeHHBIX pe3ynbraToB (Discussion).
7. 3aKIr0YeHUCHPEKOMEHIAITUN (Conclusions and
Recommendations).
Beisoabr (Summary).
9. Jlutrepatypa (References; Literature; Bibliography).

o O

o



Bce 3T KOMIOHEHTBI, B CBOI OY€peab, OOBEAUHSIOTCI B TPHU
JIOTUYECKUE TPYIIIIHIL:
® BBOJHYIO 4YacTh (3aroJIOBOK, AaHHOTAIUsl, BBEJCHUEC),
bopMyIUPYIONTYIO 3a7]a4y U 1IE€Tb Pa0OThI;
® OCHOBHOW TEKCT, PEIIAIOIINAN ITY 3a7a4y;
e 3akio4yeHue  (pe3yJbTaThl,  OOCYXJECHHE  IOJIYYECHHBIX
pe3yJbTaTOB, PEKOMEHJAAIlMU, BBIBOJIbI), YKa3bIBAIOIEE, B
KAKOM CTEIEHHU 3Ta 3a/J1a4a peuIeHa.

3aroJIoBOK OTpakaeT MHPOPMAIIMOHHBIN 00BEM TEKCTa U HEKOTOPHIC
aCIMEKThl €ro OCBEIICHUS, MOOWJIN3YeT BHUMAHUE YUTATENs. 3aroJIOBKU
UJYT B OrJIaBJICHUE, B IPEAMETHBIN MHJIEKC U Apyrue oudauorpaduueckue
u31aHusg. OTO OOCTOSITENBCTBO CTaHIAPTU3UPYET uUX GOpMy U pa3mep,
CYIIECTBEHHO  BIUSET Ha  OOpa3oBaHME  OMNPEACICHHOTO  Kpyra
CHHTaKCHUYECKMX MOJIeJel M Ha BBIOOp crenuduUeckor oOIIeHayIHON
JIEKCHUKH.

Cnenuduka Hay4dHBIX MCCIAEAOBaHUM, TpeOyromas AETaabHOTO
U3YUYCHUS Pa3IMYHBIX TpoOJieM, K pa3pabOTKe M OINUCAHUIO KOTOPBIX
MHOTOKpPAaTHO  BO3BpAIlalOTCS MHOTHME aBTOPhl Ha  IPOTSHKCHUHU
JUTUTEILHOTO BPEMEHH, MPUBOIUT K 00pa30BaHUIO YCTOMYMBBIX MOJIEIIEH C
IMOCTOSIHHOM JICKCUKOM.

Tunuunas JEKCUKA, BCTPCHAIIIAACH B HAYYHBIX CTATHAX

Journal, Magazine,  Proceedings,
HazBanue MCTOYHHUKOB Transactions, Bulletin, Record,
Review, News, Archives, Abstracts

Studies, Observation, Investigation,
CiioBa, XapakTepu3yromnme Paper, Report, Note, Review, Survey,

KaTerOpHI0 caMoi paboThI Comparative  Studies, Preliminary
aBTOpa, Jaroniue e HazBanue | Report, Further Investigation, Brief
survey
CroBa, otHOCsmHecs k mpupozae | Nature, History, Origin, Method,
¥ METOJIUKE HAYTHOTO Problem, Approach, Aspect
uccien6BaHus

CroBa, Beipaxkatorue monstust  |Role, Significance, Value, Estimation

“3HavyeHue”, “ponp”’, “oueHKa”
AJIEMEHTOB UCCJICIOBAHUS




CroBa, BeIpaXKaromme Relationship  between, Effect on
B3aMMOOTHOIIICHHE Mek Ty Hayd- | (Upon), Influence on (upon).
HBIMU [TOHSITHSIMH

CioBa, oTHOCSIIIHECS K OHATHIO | Properties, Characteristics,
CBOICTBA Characterization

CroBa, BeIpaxkaromiueaeiicreue, | Action, Dynamics, Mechanism,
TUHAMUKY Function, Reaction, Response

B cTpykType HaydHOTr0 TEKCTa YCMaTpUBAIOTCSI TPU OCHOBHBIC YaCTH:
BBOJIHAsl, OCHOBHOM TEKCT W 3aK/IOYUTENbHAasE 4YacThb. Takas cxema
HAIlOMUHAE€T CXEMY T'E€OMETPUYECKOM TEOpPEMbl, B KOTOPOW BBEIICHHE
COOTBETCTBYET TOMY, 4YTO JaHO M HaJ0 J0Ka3aTb, OCHOBHOW TEKCT
COOTBETCTBYET JEWCTBUSIM Ui JIOKa3aTelbCTBa, W  3aKJIIOYCHHUE
COOTBETCTBYET TOMY, UTO HaJ0 OBLIO JI0Ka3aTh. B COOTBETCTBUM C ATUM
agHotarms (Abstract) m BeIBombl (Summary) oOHapyKHBarOT MHOI'O
O0IIUX YepT KaK MO COJEPKAHUI0, TAK M IO BBIPA3UTEIIBHBIM CPEJICTBAM,
npudeM Summary BBICTYMAaeT B POJIM CBOEOOPA3HOIO 3Xa aHHOTALUU -
Abstract.

Ecnu 3armaBue cTaTbd TPUBJICKAET BHUMAHHUE YWUTATENd JIUIIb
MOBEPXHOCTHBIM 3HAKOMCTBOM C COJAEpP)KAaHUEM HCCIEIOBAHUS, TO
aHHOTAllMA 3HAKOMHUT €ro TakXKe U C pe3ylbTaTaMH, K KOTOPBIM MPHUIIET
aBTOp, W C BBIBOJOM, KOTOPBIM OH cJenan. AHHOTalUs SBIISETCS
KOHJICHCUPOBAaHHOU (QopMON caMoOl CTaTbU, MPEJACTABICHHOW B BHJE
ab3alla WIM HECKOJbKMX a03aleB CO BCEMH €ro CTPYKTYPHBIMHU
AJIEeMEHTaMU, B KOTOPBIX HaumOOJiee YETKO BBIACIAIOTCA 3a4MHbl U
KOHIIOBKH.

3akarounTeNibHas 4YacTh CTaTbd (SUmmMmary) coaepKUT KpaTKue
BBIBOJIBI, BRITEKAIOIIUE U3 MPOoAeIaHHON paboThl. KaxkabIii CyliecTBEHHBIM
BBIBOJI 3aKJIFOYEH B OT/EJbHBIA a03all WK HECKOJIbKO a03alleB, UMEIOIINUX
XapakTep CaMOCTOATEILHOrO Te3uca. A03albl-BbIBOJIBI, KaK MPaBUIIO,
HYMEPYIOTCSI.

CuHTakcuueckasi CBsI3b MEXIy TAKUMH 3aHYMEpPOBaHHBIMU a03ariaMmu
HE TOJHKO 3HAYMTEIHHO OCIabieHa, HO M OOBIYHO BOBCE OTCYTCTBYET.
[Topsimok ciiemoBaHus YJICHOB MPEIJIOKEHUS cTaHAapTHBIA. [Ipeobragaer
CTpaJlaTeNbHBIN 3aJI0T, IPUYEM CKa3yeMO€ OTAAIICHO OT MOJJICKAIIEro Ha



3HAYUTEIBHOE  PACCTOSSHUE, a HEPEIKO OKa3bIBAaCTCSI B KOHIIE
MPE/UIOAKECHUSI, HANOMHUHAsA TEM CaMbIM CTPYKTYPYy AHIVIMHCKOTO
npeioxkeHus. XapaktepHo ymnorpedsnenue PresentPerfect. 3mech umeer
MECTO TMOJIHOE COOTBETCTBME HOPMATHBHOW T'pPaMMATHKE, COTJIACHO
KOTOPOW A3TO TJIAaroJIbHOE BPEMS BBIPAXKACT 3aBEPIICHHOCTh, PE3YJbTAT
NEUCTBUS, T. €. TO, YTO SIBJISIETCS OCHOBHOM WMH(OPMATUBHOW (yHKIIHEH
Summary. VI3 TUIIMYHON JICKCUKHU BBIJECISIOTCS TJIArojbl, BhIPAXKAIOIINAEC
JCUCTBUA, CBSI3AHHBIC C XOJIOM  HAy4YHbIX  MCCJICJIOBaHUM:
hasbeendescribed, hasbeeninvestigated, hasbeenpresented.

BBeneHrne B COBPEMEHHBIX CTaThsX, KaK IPABUIIO, HE COICPKUT
HECYIIECTBEHHBIX JeTaliel, NJIMHHBIX UCTOPUUYECKUX 0030POB, U3IUIITHUX
onmucanuii. Ilo3dHakOMUBIINCE C OOBEKTOM MCCIEIOBAHUM U €r0
3HAYCHUEM, YMTATE]Ib TOTYAC K€ TMEPEKI0YacT CBOM HHTEpPEC Ha
CIEAYIONIME Pa3feibl CTaTbU, B KOTOPBIX MIIET OTBET HA IMOCTABJICHHBIC
BOIIPOCHI.

ITosToMy aBTOpPBI OOBIYHO MNPUACPKUBAIOTCS CTPOTOM JIOTHYECKOM
MOCJICIOBATEIbHOCTH B M3JIOKEHUH, TJIABHO MEPEX0d OT OJHOrO BOMpoca
K JpyroMy. Pa3pplB B U3JIOKEHMM MaTepHalia, IPUMEHSIEMbIA B
XYyJIO)KECTBEHHOW  JIUTEpaType B KadecTBE OCO0Oro mpuemMa Jyis
BO30Y)K/I€HUSI THTEPECA U 3a0CTPEHUS BHUMAHUS YUTATEINsI, HE XapaKTepeH
IUISl HAYYHOM JIMTEPATYPHI.

Takue BakHbIE BCIIOMOTATEIbHBIE JIEMEHTHlI TEKCTa, KaK ‘“O0JIbIION
MHTEpPEC NPEACTABISET , “KaK YKa3aHO BbIIE™, “manee pacCMOTPUM™ H T. .
HE TOJIbKO OO0Jerdaer aBTOpy MPOIECC CO3JaHus CBOETr0 Tpyda, HO H
NOBBIIAET 3P(HEKTUBHOCTD €T0 BOCIIPUSITHA.

JIBBIpaKEHUSACCHUIOKHAPAHEECKA3aHHOETIOI0KEHUEIIOIBb3 YO TCACI
enyromumumramnamu. as has already been described (mentioned, stated,
stressed, emphasized) uru: as has been described above (earlier, recently).
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Abstract

Blank holder force (BHF) control is used to prevent wrinkles of sheet metal
in deep drawing process. Based on a novel conception of BHF control
technique driven by servo-motor, a new BHF devicewith six-bar linkage
mechanism has been designed and manufactured. Whole control system of
the new BHF technique was developed, and the basic structure of the
hardware configuration of the system was given. Software analysis,
implementation and division of the functional modules have been done.
Also, the control software in data acquisition and processing module has
been developed in the relevant technology of the BHF control system for
the requirements of real-time, stability and accuracy. By the new BHF
device combined with the hardware and the software system, the BHF can
be regulated accurately variation with the predefined BHF profile in deep
drawing process.
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1. Introduction

In deep drawing, the blank holder plays a role in regulating the metal
flow and when the blank holder forces (BHF) selected properly, it can
eliminate wrinkles and delay fracture in the drawn part. When the BHF is
small, the sheet metal over the flange area tends to instabilities and
wrinkling because of excessive circumferential stress, while tensile stress
at dangerous section of the sheet metal will increase and fracture occur due
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to too large BHF. Consequently, the BHF is a key parameter during the
process, which should be changed with the punch stroke and an optimal
relationship between BHF and stoke for a deep drawing process was called
reasonable BHF profile generally [1-3]. Numerical simulations,
experimental trials and analytical research [1, 4-6] can predict the BHF
profile.

Currently, as a result of large transmission ratio and easy to control,
hydraulic transmission is used to implement the variable BHF profile
control system [7-9]. Be-cause of their size and complexity, slow response
time, control accuracy, and high-energy consumption, the hydraulic
systems are not suitable for precision, numerical control, flexibility and
other requirements in the process of forming. A new conception for the
BHF control driven by a servo motor has been proposed [10]. As many
advantages such as short transmission chain, simple control system,
numerical control, and so on, this new BHF control system should be more
effective to regulate the BHF and to improve the quality of forming parts
during the process in comparison with the hydraulic system.

In this paper, according to the BHF control technique based on servo
motor driven and the requirements for the BHF in deep drawing process, a
whole control system, and its hardware and software have been designed.
The designed open-CNC BHF control system is flexible and easy to
implement, as well as convenient for further development and application.
Also, a BHF actuator consisting of some parts has been designed and
manufactured. In the open-CNC technology, the computer is a platform of
hardware and software of numerical control system, the motion controller
Is a key component to control the servo motor and the BHF actuator, so
that the blank holder would follow certain movement trajectory, to ensure
reasonable BHF profile or other predefined one.

2. BHF Device Driven by Servo Motor

The actuator of the BHF control system consists of a ball screw and
nut pairs, a six-bar linkage and one blank holder and other parts. In this
case, the lead screw, driven by a servomotor passing through a coupling, is
supported between two bearings and housings. The servo motor and the
housings are fixed rigidly on a framework. The nut is driven by the ball
screw and moves in a straight line. Then, the six-bar linkage driven by the



nut passes movement and force to a slide board moving up and down,
which is connected to the blank holder by four cushions and four
connecting rods. By the six-bar mechanism, the blank holder moves in
straight line by variable speed while the nut moves by uniform speed. The
relationship between output and in-put displacement of the six-bar linkage
designed is shown in Figure 2, where displacement of the nut and position
of the slide board stand for input and output respectively. With the six-bar
linkage, the blank holder can be quickly down and slow to load and fast
return. In other words, uneven transmission ratio characteristics of the six -
bar linkage can greatly reduce the rated motor torque. AC servo motor has
a strong overload capacity, wide speed range, good acceleration and
deceleration performance, frequent starting, braking, reversing switch and
other repetitive motion, so that with a certain power of the AC servo motor
and reasonable parameters of the BHF actuator, the blank holder can move
by following certain rules and the BHF should vary with the punch stroke
to meet the requirements of deep drawing process.

3. BHF Control Hardware System

The implementation and validation of control algorithms requires a
flexible structure in terms of hardware and cushion  slide board
connecting rod stationary board software. Traditionally, industrial NC
systems tasks are generally related to manipulation, which requires only
controlling the position of the tools or actuators [11], but in the BHF
control, both of the BHF and the position of the blank holder are required.

BHF control system mainly consists of an industrial personal
computer (IPC), a motion controller, programmable multi-axis card
(PMAC), an AC servo drive and a motor made of Yaskawa, a force sensor,
an optical grating, an on-off control, some I/O ports and power units and
other components, which is a closed-loop control system.

An IPC-NC hierarchical architecture was used in the BHF system. As
an upper computer of the whole system, the IPC is responsible for
management, supervision, and control software kernel and background
operation.

As a lower computer, the PMAC is a key component of the whole
control system, which provides all the real-time instructions for processing
and orders the lower control unit simultaneously to cooperate the motion



control. The selected PMAC is a 4-axis motion control card, in which, by
using high-speed DSP, the CPU has strong programmable logic controlled
(PLC) and motion control functions. In the four axes of the PMAC, one is
used for the drive of the servo motor and manipulating the BHF actuator,
another is for a position control of the press slider. The remaining two can
be reserved for development of the system control, one of which may be
used for servo feed mechanism in the future.

There are many application examples using PMAC [12-15], some of
them involving in force control [14-15]. In the BHF control system, the
blank holder position signals feedback from optical grating and access the
motion controller, while the BHFs, analog signals, which are acquired by
the BHF sensor, are turned into digital signals by A/D converter and
processed by filter-amplifier, and then access to the motion controller as
feedback signals, and both of the force signals and the position signals are
used to realize real-time detection and closed-loop control.

4. BHF Control Software System

4.1. BHF Control Strategy

According to the characteristics of deep drawing process, a composite
mode of position control and force control was used. Shown in Figure 5,
there are two stages in the whole deep drawing process, one of which is
idle stroke, at this time the punch of the press moves up or down fast, and
the other is effective work stroke(corresponding to AB segment shown in
Figure 5), now the punch moves down slowly. The blank holder should
moves rapidly and slowly respectively during the idle stroke and the
effective work stroke of the punch. When the punch and the blank holder
move down, the latter must touch the sheet metal first before the former.
During the idle stroke, position manipulating was used in the BHF control
system mainly considering time and efficiency requirements, while during
the effective work stroke, blank holder force regulating was used in the
BHF system because of the requirements of accurate BHF control.

By programming composition of motion control and directly sending
commands to the location of the motion controller, through it the
commands are transmitted to the drive and the servo motor, and the blank
holder force actuator is driven to achieve the movement of the blank



holder, so the position control mode can be realized during idle stroke
stage. When the blank holder force sensor detects the signal output is
greater than the set value, the control mode is converted from position
control to force one. The difference between the BHF detected by the
sensor and preset one was input as feedback for closed-loop control.

4.2. Components of the BHF Software System

BHF control software system consists of non-real-time and real-time
control modules. The PC is in charge of the non-real-time motion control,
such as non-real-time management, easy operation with the man-machine
interface, initialization of the entire BHF system, setting the system
parameters, non-real-time display, etc.

For example, a communication module, as non-real-time module,
play a role of communication between the PC and the PMAC based on the
Ethernet technology, by sending online instructions from PComma32
dynamic link library to the PMAC to conduct communication and data
exchange to realize the whole control for the system.

Another example of the non-real-time module is human-computer
interaction, which has been realized through human-machine interface, and
users and the blank holder force control system can exchange information,
such as control mode selection, setting of the reasonable BHF profile,
speed and location information, displays of the information feedback and
working conditions. The users can operate through the software inter-face,
and reliable man-machine interface ensure proper use of system, as well as
the data and program security.

Human-machine interface software program was developed by VC++
6.0 in Windows XP environment. Dynamic link library Pcomm32 was
called to realize performances of the motion controller, because API
functions in Windows XP have no direct access to the motion controller.

For example, in the control program for the realization
communication between the motion controller and the host computer, the
follow codes were written as CMainFrame:CMainFrame.

For real-time control in deep drawing process, the real instantaneous
position of the blank holder and the BHF are detected in time and as
feedback signals which are compared with predefined values. Then,



adjustment signals of the BHF are sent to the drive, so the mechanical
actuators can be driven by the servo motor for the closed-loop control.

The performance of the BHF control system depends mainly on the
application and development of the software. As a result, it is necessary to
develop the BHF control system software considering its own
characteristics.

The performance of the real-time control module of the lower
computer mainly includes interpolation, position control, BHF acquisition
and control, etc.

The interpolation control and the position control have been
encapsulated in the motion control card. This col-lection focuses on the
BHF and its control module. The following focuses on acquisition and
control of the BHF.

The following is an example of PLC program for data acquisition:
CLOSE; Make sure all buffers are closed DELETE GATHER ; Erase any
defined gather buffer OPEN PLC10 ; Open buffer for program entry
CLEAR ; Erase existing contents of the buffer P100 = 0 ; Initialization of
initial variable P110 = 0 ; Initialization of BHF WHILE ( P100!<5); To 5
times if not P110 = P110+ M502; BHF accumulation WHILE (P10 ! < 10);
End loop CLOSE; Close Buffer.

In the BHF control module, the current feedback BHF value was
compared with the predefined one and their difference was converted into
pulse. If the BHF value is less than or greater than the current set one,
addition or subtraction of the position command signal and several pulses
were sent to control the drive and the motor for-ward or reverse rotates, so
the BHF reaches to preset one. The performances of PLC data collection
program and the BHF control can be implemented by the PMAC, the
control system can achieve real-time response. By time-sharing CPU
resources of the PMAC, parallel processing can be done according to the
priority of the task.

5. Conclusions

Based on a novel conception of BHF control technique driven by
servo -motor, a new BHF control system has been presented. Some key
problems about the system, such as system design and composition,
mechanical actuator of the BHF, control strategy and mode, real-time and



non-real-time control, and so on, have been investigated. The main results
are summarized as follows:

1) A BHF control system driven by servo motor has been
designed, which consists of IPC, PMAC, BHF actuator and other hardware
components. The blank holder device with a six-bar linkage, a blank holder
and other parts has been designed and manufactured.

2) In the BHF system, by using the IPC-NC model, IPC, the host
computer for non-real-time control operation and the PMAC, the lower
computer for a real-time control, variable blank holder force control can be
realized in deep drawing process.

3) According to the characteristics of deep drawing process, a
composite mode of position control and force control has been used in the
BHF system. The position control and force control were corresponding to
the idle stroke and effective work stroke respectively.

4) The BHF software system has been designed by modular
method. Many functions of the software system, including non-real-time
and real-time modules have been developed. As a result, the proposed
system has many advantages such as real-time ability, system stability,
control accuracy, easy to operate, and so on, so it can meet the control
requirements.

This research was supported by the Hebei Natural Science
Foundation (No. 08B014). The authors gratefully acknowledge this
support.
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Abstract: Scholars commonly account for dietary disparities across
socioeconomic status (SES) using structural explanations that highlight
differences in individuals’ wealth, income, or location. These explanations
emphasize food’s material value. But food also carries symbolic value.
This article shows how food’s symbolic value helps drive dietary
disparities. In-depth interviews with 160 parents and adolescents and 80
hours of observations with four families demonstrate how a
family’ssocioeconomic position in part shapes the meanings that parents
attach to food. These differing meanings contribute to distinct feeding
strategies across the socioeconomic spectrum: whereas low-SES parents
use food to buffer against deprivation, high-SES parents provision food to
fulfill classed values around health and parenting. The findings suggest that
an understanding of how families’ material circumstances shape food’s
symbolic value is critical to fully account for dietary differences across
SES.




Keywords: food; family; consumption; health; socioeconomic status;
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INEQUALITY manifests in what we eat. Research shows that
significant diet dis-parities in the United States follow a socioeconomic
gradient (Turrell et al. 2002; Kanjilal et al. 2006; Hanson and Chen 2007,
Wang et al. 2014). Scholars commonly trace these disparities to either
individual economic attributes that impact individuals’ abilities to afford a
healthy diet (Darmon and Drewnowski 2008) or to ecological factors that
delimit the accessibility of healthy foods (Caspi et al. 2012).

Both explanations rest on the assumption that food’s value is solely
material.

But food also has significant symbolic value (Bourdieu 1984;
DeVault 1991; Cairns and Johnston 2015; DeSoucey 2016; Beagan et al.
2017). A rich scholarship on socioeconomic status (SES) and consumption
highlights the ways in which food provides more than mere physical
sustenance: what people eat serves critical social, cultural, and emotional
functions (Johnston and Baumann 2010; Johnston, Szabo, and Rodney
2011). Fully understanding socioeconomic differences in people’s food
choices therefore requires answering two related questions: First, how do
individuals across the socioeconomic spectrum assign symbolic value to
food? Second, how does that symbolic value shape their dietary choices?

| answer these questions using in-depth interviews with 160 parents
and adolescents as well as 80 hours of observations with 4 families across
the socioeconomic spectrum. I demonstrate how parents’ food provisioning
practices are in part guided by the symbolic value food provides them and
how families ‘material conditions shape that symbolic value. “Symbolic
value” refers to the symbolic meanings attached to food (May 2011). For
low-SES parents, food serves as a symbolic anti-dote to a context of
deprivation. Daily life strips low-SES parents of opportunities to meet
adolescents’ myriad material desires (Pugh 2009). Food can be an
important exception: low-SES parents can often oblige adolescents’
inexpensive food requests. As a result, low-SES parents use food to
compensate for other domains of scarcity, thereby emotionally satisfying
adolescents and bolstering parents’ own sense of worth as responsible
caregivers. Yet meeting these priorities can undermine parents’ professed
dietary aspirations for their adolescents.



Among high-SES families, food takes on a different-but equally
potent symbolic value. Whereas low-SES parents derive feelings of
competence by fulfilling adolescents’ dietary desires, high-SES parents
find a sense of worth as caregivers in curtailing adolescents’ dietary wishes
that parents deem unhealthy. For high-SES parents, who raise their
adolescents in contexts of abundance, food offers an on-going medium for
teaching restraint and delayed gratification. High-SES parents therefore
regularly deny adolescents’ requests for particular foods and drinks,
cultivating adolescents’ palettes for the “right” foods and signaling to
themselves and to others that they are transmitting the “right” values.

For middle-SES parents, who find themselves in a liminal context of
neither abundance nor scarcity, food’s symbolic value vacillates between
its meanings at the two ends of the socioeconomic pole. Middle-SES
parents aspire to use food like high-SES parents in an effort to transmit
similarly classed wvalues; however, these parents’ more limited
circumstances mean that they, at times, also use food to compensate for
particular types of deprivation. Middle-SES parents’ use of food
underscores how food’s symbolic meaning relates to the material
conditions within which parents raise their children.

This understanding of food’s symbolic value shows that
socioeconomic differences in diet do not result from high-, middle- and
low-SES parents’ differing valuations of their adolescents’ diets or health
(Wright, Maher, and Tanner 2015). Most parents across the socioeconomic
spectrum hold dietary goals for their adolescents. However, families’
material conditions, in addition to positioning them within contexts that
impact their abilities to access and afford food for their families, help shape
the different meanings that parents attach to food. These differing
meanings not only reinforce discourses that highlight parents’ personal
responsibility- and their failings- for their adolescents’ diets, but they also
simultaneously obscure the structural inequalities at the root of dietary
disparities.

Background

Socioeconomic Status, Families, and Diet

The assertion that socioeconomic status is a “fundamental cause” of
diet-related health disparities is supported by a body of epidemiological




research showing that diet quality and diet-related health disparities among
adults and adolescents in the United States follow a socioeconomic
gradient (Lutfey and Freese 2005; Darmon and Drewnowski 2008; Phelan,
Link, and Tehranifar 2010; Kant and Graubard 2013; Wang et al. 2014).
Scholarship examining the origins of these disparities highlights important
structural determinants of diet, including differential access to healthy food
(Caspi et al. 2012; Evans et al. 2015) and the unaffordability of healthy
food (Darmon and Drewnowski 2008).

These structural determinants contribute to parents’ food provisioning
by im-pacting the means available to parents and the strategies they can
employ to accom-plish this central caregiving task (Brannen and Nilsen
2005; Gillies 2005; Wills et al. 2011; Daniel 2016). Foundational to a
growing body of scholarship on families and food is the finding that
parents and adolescents use food for more than physical nourishment.
Feeding and eating bestows parents with important emotional benefits
(Cairns, Johnston, and MacKendrick 2013), signals status and distinction to
others (Johnston and Baumann 2010), allows parents to communicate
meaning and care (Gillies 2007), and helps caregivers derive a sense of
worth (Tubbs, Roy, and Burton 2005; Lindsay and Maher 2013).

In adolescence, a life stage characterized by increased preferences for
and autonomous access to less healthy food choices (Sargent et al. 2002),
food is similarly symbolically important. Food offers adolescents a
medium for identity formation (Miles, CIiff, and Burr 1998), status
signaling (Johnston, Rodney, and Szabo 2012), and in-group belonging
(Wills et al. 2009). Adolescents’ food preferences and practices are shaped
not only by food habits within families but also by external influences,
including targeted marketing by the food industry (Gantz et al. 2007,
Leibowitz et al. 2012) and peer norms (Stead et al. 2011). With these
forces helping to cultivate adolescents’ preference for calorie-dense fast
foods, parents face new challenges related to their adolescents’ diets (Croll,
Neumark-Sztainer, and Story 2001).

Research suggests that socioeconomic status underpins how parents
navigate these dietary changes associated with adolescence (Eldridge and
Murcott 2000; Kaufman and Karpati 2007). Studies have shown variation
in the amount of responsibility for and level of control parents report
exercising over teenagers’ food consumption. Backett-Milburn et al. (2010)



find that whereas low-SES mothers largely view teenagers’ food practices
as progressively their teenagers’ own responsibility and their preferences
for junk foods as beyond parental control, middle-SES parents report
molding teenagers’ food practices, tastes, and manners “in the right
direction” as parents’ responsibilities. This research underscores how what
Is consumed within families is not only a product of negotiations between
parents and adolescents but that such negotiations simultaneously reflect
the socioeconomic conditions within which they take place. The current
study advances this line of work by examining how socioeconomic
conditions shape the meanings that parents attach to adolescents’ food
requests.

Parenting, Feeding, and Health

Although food provisioning is a key component of caregiving across
the socioeco-nomic spectrum, parents’ food provisioning strategies are in
part shaped by the increasingly widespread discourses that place the bulk
of responsibility on par-ents to feed their adolescents in ways that ensure
their current and future health (Brenton 2011; Kinser 2017). These
normative expectations are part and parcel of an increasingly prevalent
intensive mothering ideology, or the widespread expectation that mothers
should spend extensive time and energy cultivating children and
tendingtotheirneeds(Hayes1998). Asthestakesaroundfeedinghavebeenraised,
mothershavecometobelargelyviewedaspersonallyresponsibleforfeedingtheir
children “healthy” food and protecting them against “unhealthy” influences
(Cook
2009;Zivkovicetal.2010;Cairnsetal.2013).Researchshowsthatmanymothers
feel that they fall short of such ideals, with some even seeing the flaws
inherent in these discourses. At the same time, many mothers still feel
accountable to the normative demands of intensive motherhood,
particularly as they relate to food provisioning (Romagnoli and Wall2012).

Amidst these prevailing discourses and exceedingly high
expectations for parenting, feeding, and eating, | ask: how do parents of
differing socioeconomic
circumstancesapproachtheiradolescents’diets?Buildingonpriorresearchde
monstratingthecentralroleoffoodforparentsofdifferingsocioeconomiccircu
mstances




(DeVault1991;LindsayandMaher2013;Bowen,Elliott,andBrenton2014;Cai
s
andJohnston2015),Ishowhowfood’ssymbolicvaluetoparentsisinpartderived
from their material circumstances and contributes to their provisioning
strategies and adolescents’consumption.

Data and Methods

Data Collection

This study draws on qualitative data that I collected in two research
phases in the San Francisco Bay Area. Phase one involved 160 interviews
within 74 families withadolescentsacrosssocioeconomicstatus(24low-
SES,24middle-SES,and25 high-
SESfamilies).IconductedallinterviewsbetweenJanuary2015andMay2016.
Inclusion criteria for families included having a child between the ages of
12 and 19 who lived at home. | categorized families by SES using a
composite measure of

educationandincome(Cooper2014).1Familieswerehigh-
SESifatleastoneparent
hadacollegeeducationandfamilyincomewasabove350percentoftheCaliforni
a poverty line. In most middle-SES families, both parents had at least a
high school education and household income was between 180 to 350
percent of the poverty line. Most middle-SES parents had some form of
additional education, typically a vocational or associate’s degree. All
low-SES families were below 180 percent of the poverty line and neither
parent had more than a high school degree. Most low-SES families
received public assistance.

Within each socioeconomic group, | included comparable numbers
of families from different ethnoracial backgrounds (white, black,
Hispanic, Asian), parental composition(single-parentandtwo-
parenthouseholds),occupationalstatus(dual- and single-income
households), and immigrant status (native- and foreign-born

parents).2Incorporating this intrasocioeconomic variation enabled an
exploration
ofhowthesecharacteristicsinteractedwithsocioeconomicstatustoshapeparen
ts’ foodprovisioning.




Irecruitedfamiliesprimarilyusingpurposivesampling(Small2009).Att
hetime
ofrecruitment,familiesweretoldthattheywouldbeparticipatinginastudyabout
families and food that involved interviews with parents and adolescents.
Although self-
selectionintothestudyisaninherentlimitationofthisproject,Isoughttoensure
diversity among participants through targeting different channels of
recruitment
andbyrecruitingthroughbothparentsandadolescents(Jiménez2017).Irecruite
d one-
thirdoffamiliesthroughapublichighschool(HillviewCentral)whereteachers,
coaches, administrators, and parents connected me to parents and

adolescents.3| recruitedtheothertwo-
thirdsofthesamplethroughouttheBayArea.lapproached low-
SESparentsatfoodbanks,toydrives,andshoppingoutlets.lidentifiedmiddle-
and high-SES parents and adolescents through professional email lists,
flyers, and personal contacts. | used snowball sampling, capping referrals
at two in order to
stretchthesocioeconomicandethnoracialrangeofthesample.lpaidfamilies$6
0 in cash forparticipating.

Within each family, | conducted separate, private one to two hour
interviews with at least one parent and one adolescent to examine how
both parents andadolescents independently and interactively shaped

family diet.4I developed, tested,
andrefinedtheinterviewguidesinNovemberandDecember2014beforebeginn
ing formal data collection in January 2015. Interviews with parents were
semistructured, with questions about grocery shopping, meal patterns,
food provisioning
prioritiesandchallenges,andtheiradolescent’sroleinshapingfamilydiet.lalwa
ys interviewed the primary caregiver, which for most families was the
mother (N =
69),thoughlalsointerviewedfathers(N=15).Interviewswithadolescents(N=7
6) involved questions identical to parent interviews in addition to
adolescents’ perceptions of family diet and independent food choices. The
online supplement contains parent and adolescent interview protocols.



Isoughttolessentheinfluenceofsocialdesirabilityonparents’andadolesc
ents’ responsesbyconductinginterviewsinprivateandusingopen-
endedquestionsthat allowed respondents to guide the conversation and
discuss topics most salient to them. | framed the study as being about
“food” rather than about “health” and did not mention terms such as
“healthy” or  “unhealthy”  during the interview  before
respondentsbroughtthesetermsupthemselves.lnaddition,interviewingmulti
ple members of each family allowed me to triangulate and verify data
offered by each
respondent. Allinterviewsweretranscribedverbatimandanonymized. ltookfie
Id notes during all interviews and wrote interview summaries to enable
reference to the entire sample duringanalysis.

Phasetwoofdatacollectioninvolvedethnographicobservationsof4famil
ies(2 low-SES, 1 middle-SES, and 1 high-SES) with whom | had
previously conducted
interviews. Iselectedfamiliesbasedontheirsocioeconomicbackgroundanddif
fering food-provisioning strategies. | conducted 15 to 22 hours of
observations with each family over two months. To address social
desirability, | informed families at the outset of observations (with
institutional review board approval) that | was interested in observing
various aspects of family life while not emphasizing food. Families were
thus less specifically attuned to observations of their food practices.
Followingtheirparticipationinthestudy,lexplainedtothemthatfoodhadbeena
primary focus. No families complained upon learning this; to the contrary,
all four echoed the centrality of food to familylife.

Observations typically lasted three to four hours at a time, and
writing field notes required 8 to 10 hours for each period of observation. |
observed families at home as well as during diverse outings,
accompanying them on trips to super- markets, birthday parties, church
services, nail salons, and back-to-school nights. In addition to observing
mealtimes, my observations also captured less formal eating occasions,
such as quick trips to the drive-through or breakfasts on the go.
Importantly, spending multiple hours with families allowed me to collect
data on family members’ exchanges around food, including discussions,
arguments, and negotiations. | observed parents interacting with each
other and with adolescents as well as adolescents engaging with their



siblings and peers. Consistent with the experiences of other family
ethnographers, the more hours | observed, the less my presence seemed to
influence family members’ behaviors (Lareau 2003; Cooper 2014).
Families fought, argued, played, gossiped, and went about their daily lives
withlittleregardformypresence. Ipaideachfamily$300incashattheendoftheir

participation.

Data Analysis

| analyzed interview and observational data using qualitative content
analysis, an inductive, dynamic form of analysis that is oriented toward
understanding both
themanifestandlatentcontentofinterviewdata(GraneheimandLundman2004
). Overall, | engaged in five rounds of coding, the first following the
completion of the interviews and the next four rounds of coding following
the completion of the familyobservations.

First, an initial open coding of the interview data suggested
similarity in how parents valued adolescents’ diets and dietary health but
variation in how they
provisionedfood.Ithereforedevelopedacodingschemethatcapturedparents’a
spirationsfortheiradolescents’dietsaswellasfood-
relatedchallengesthatparents faced with their adolescent, including
whether their adolescent requested “un-
healthy”’foodsandhowparentsrespondedtotheserequests. Thissecondroundo
f
focusedcoding(Charmaz2006)revealedthatadolescentsacrossfamiliesreque
sted
foodsthatparentsdidnotwantthemtoconsume;however,parentsdifferedinho
w they responded to such requests. These different approaches were
patterned by parents’SES,withmosthigh-SESandsomemiddle-
SESparentsdecliningrequests andmostlow-
SESparentsobligingthem.Throughrereadingandrecodingthetranscripts,lana
lyzedifsuchrequestsrelatedtodifferencesinparents’accountsoffood
access,affordability,ornutritionalbeliefs. Thesefactorsdidnotadequatelyexpl
ain
thedifferentapproaches,butthisroundofcodingfacilitatedthegenerationofahy
pothesis that what food meant to parents in part shaped their responses to



their
adolescents’foodrequests.Inafourthroundofcoding,lidentifiedpassageswher
e parents discussed what food meant to them and how they used food,
particularly
withtheiradolescents.lusedthecodedpassagestogeneratedifferentsubcategor
ies of symbolic value. | then conducted a fifth round of focused coding to
sort all pas- sages that captured these subcategories. Next, | collapsed
these coding categories into two primary forms of symbolic value:
“compensatory” and “disciplinary.”

| mapped the different values and corresponding provisioning
approaches onto familial characteristics to ascertain along which
dimensions food’s symbolic value
varied,engagingwithexistingtheoryandempiricalresearch -
primarilywithinthe fields of the sociology of consumption, family, and
health - to contextualize this variation.,

The major axis of differentiation for food’s symbolic value was
socioeconomic status. However, as expected, parents’ symbolic
ascriptions to food did not always
perfectlycorrelatewiththeirSES.Whereashigh-andlow-
SESfamilies’approaches largely diverged, the heterogeneity of the
middle-SES sample meant that food’s symbolic value shifted between

and even  within  these  families. I highlight  these
shiftingmeaningsaswellasinter-
andintrafamilynuancesintheFindingssection onmiddle-

SESfamilies.Anotherimportantpointofvariationwasbetweenmothers
andfathers,consistentwithscholarshipunderscoringtheimportanceoffoodwo
rk
tomotherhoodandacorepartofmaternallaborandidentity(DeVault1991;Cair
ns et al. 2013). | attend to this variation in the Findings section examining
high-SES families. That differences across race or ethnicity did not
emerge supports the
explanationthatitisfamilies’materialcircumstances,ratherthanethnicorcultu
ral origins, that primarily drive food’s varying symbolic meanings
toparents.
lanalyzedthel60parentandadolescentinterviewstodescriptivelymapo
utand categorize food’s symbolic value across my sample. However,



given this article’s focus on food’s symbolic value to parents, I draw
exclusively from the 84 parent
interviewsand80hoursoffamilyobservationsintheFindingssection.Adolesce
nt interviews were critical to understanding the nature of adolescents’
requests and parents’ strategies, but parents’ reports elucidated the
meanings that caregivers attachedtofood.
Finally,itisimportanttonotethatparentsandadolescentsinthis  study freely
used the terms ‘“healthy” and “unhealthy” when discussing food. This
isconsistentwithotherstudiesoffamilydiet(ChapmanandBeagan2003;Beaga
n et al. 2017). Rather than assuming or imposing my own definitions of
these and
relatedconceptsonthedata,lusedinterviewsandobservationstoletrespondent
S
discussanddefinetheseconceptsintheirownterms.Thus,theuseofsuchtermsin
theFindingssectionreflectsparents’perspectivesandunderstandingsrathertha
n offering an objective measure of healthy or unhealthyfood.

Findings

Parents’ Food Provisioning Ideals across the Socioeconomic
Spectrum

Across the socioeconomic spectrum, most parents cared about their
adolescents’diets and dietary health. Many parents mentioned both the
general importanceof healthy eating as well as efforts to ensure their
adolescent consumed a healthydiet. This highlights the increasing
prevalence of discourses about diet and healthin addition to parents’
internalized feelings of responsibility for their adolescents’diets. Most
interview respondents freely and casually used the terms ‘healthy”
and“‘unhealthy” throughout interviews. When asked at the end of the
interview whatthey meant by these terms, almost all parents—regardless of
SES, race, or gender—talked about healthy and unhealthy eating in a
similar manner, revealing theascendancy of what can be considered a
“mainstream” or dominant healthy eatingdiscourse (Ristovski-Slijepceniv,
Chapman, and Beagan 2008; Beagan et al. 2017).

Vegetables, fruits, whole grains, fish, and lean meats were commonly
described as‘“healthy,” and some parents’ definitions also encapsulated the
importance of fresh,nomemade, or whole foods. In contrast, unhealthy




eating was generally agreed toinvolve “junk foods,” including soda, candy,
chips, and fast food, as well as foodshigh in fat, salt or sugar.

Shared understandings of eating healthy were accompanied by
parents’ sharedbeliefs that adolescents should eat a healthy diet: 90 percent
of high-SES parents,

85 percent of middle-SES parents, and 70 percent of low-SES parents
noted theimportance of a healthy diet for their adolescent’s current and/or
future health.

As Skylar Gonzales Sullivan, a high-SES Hispanic mother,
explained, “food is aninvestment in our long-term overall health.”
Similarly, Miranda Kirk, a low-SESwhite mother, emphasized the link
between diet and health:You are what you eat. Food is your medicine. As a
mom, you tell themas much as you possibly can throughout their life. Your
health depends on what you put into your body. Period.Despite these
similar beliefs, parents differed across the socioeconomic spectrumin their
provisioning approaches. Public health scholarship suggests that these

SES-based differences should be largely (if not entirely) explained by
differences ingeographic and financial access to healthy foods
(Drewnowski and Specter 2004;Caspi et al. 2012). Yet within this sample,
neither access nor affordability could fullyaccount for the differences
between families. Most of the families in my sample did not reside in food
deserts.5Families reported similar food access: 72 out of 74families lived
within two miles of a supermarket, and all but two families had a carthat
they used regularly. The remaining two families lived within half a mile of
grocery store. Moreover, all of the parents in my sample reported having
access toan affordable supermarket nearby. Of the myriad challenges and
constraints thatparents reported relating to their adolescents’ diet, food
access was not one of them.

Thus, although food access is undoubtedly an issue for other
populations (Gordonet al. 2011), it cannot fully account for differences
within this sample.

Affordability offers a more promising explanation of dietary
differences. Financesemerged as a meaningful topic in interviews with
parents across the socioeconomicspectrum. Although high- and middle-
SES parents reported being costconscious, most stated that food quality
and healthiness were stronger considerationsdirecting their food purchases.



In contrast, consistent with prior research,low-SES parents more often
reported cost as the guiding factor in their food purchases(\Wright et al.
2015; Daniel 2016).

In addition to cost concerns, parents vocalized another important
consideration:adolescents” own  preferences. Parents across the
socioeconomic spectrum reportedthat they faced pressures from their
adolescents to buy certain foods, many of whichthey viewed as unhealthy.
Parents reported differentially navigating these pressures.

Among low-SES parents, 52percent said that they only denied their
adolescents’ food requests if they lacked the money. When funds were
available, low-SES parents reported buying the food theiradolescents
requested. Many low-SES parents also explained that, even when
fundswere tight, they strove to meet their adolescents’ requests: 35 percent
of low-SES

parents said that they always bought what their adolescents asked for, even
whenthose requests guided them away from cheaper, healthier food
options.

That high-SES parents consistently denied adolescents foods they could
easilyafford whereas low-SES parents stretched their dollars to meet these
requestshighlights the varying meanings that parents attach to food across
the socioeconomicspectrum. In the following three sections, | show how
parents’ differentialnavigation of adolescents’ requests is reflective of
food’s symbolic value across thesocioeconomic spectrum. To do so, |
present three families-one high SES, onemiddle SES, and one low SES—
from this study’s observational phase. With eachcase, I draw heavily from
interviews with parents to demonstrate the prevalence ofeach approach
within their socioeconomic group.

Low-SES Parenting and Food Provisioning

Nyah Baker was a low-SES black single mother of two adolescent
daughters, Mariahand Natasha. Nyah, who did not graduate from high
school, provided for herfamily over the years by working various
minimum-wage jobs. Similar to mostlow-SES families in this study,
Nyah’s financial situation was precarious. Whenl first met Nyah, she had
most recently been employed cleaning college dormsuntil health troubles
prompted her doctor to recommend a year’s leave from work.




Nyah was supposed to receive monthly disability payments, but four
months intounemployment, she had yet to see any deposits into her bank
account.At the time of observations, Nyah’s monthly income consisted of
approximately$190 in food stamps and $200 in social security payments
for her daughters’ learningdisabilities. To make ends meet, Nyah relied on
the little money she had savedwhile working and the income that her
boyfriend brought in through his informal employment as a neighborhood
mechanic. Although Nyah could usually meet hersubsidized rent, she was
sometimes unable to consistently pay all her bills. Duringthe time | spent
with the Bakers, I observed the cancellation of both Nyah’s cell

phone plan and her cable service due to outstanding payments.

These tenuous financial circumstances shaped Nyah’s daily life,
including herapproach to food provisioning. Like other low-SES parents in
this study, Nyahdescribed aspects of her family’s diet as “unhealthy,”
explaining as follows:

I think we’re eating way unhealthy because of a lot of the snacks.
Ofcourse I know that’s junk food. I'ma keep it real. I buy a lot of junkfood.
Snacks like donuts, Nutty Buddies, the popcorn and stuff like that:

chips, sodas. We always buy Hot Pockets, corn dogs. . .

Yet Nyah also believed that diet was vitally important for her and her
adolescents’health. She told me, “I know we need to start eating healthy.
What looks goodand tastes good is not always good for you. | know that. |
know that.” Nyahfrequently commented on the importance of a healthy
diet, including one afternoon,when Nyah, Mariah, and | drove to the
pawnshop to exchange Nyah’s jewelry forcash. As Mariah sat in the front
seat eating Fruity Pebbles out of the box, Nyahcommented: “if you eat
well, you’re going to live long, that’s for sure.” Yet amidstconcerted efforts
to stay afloat, the healthiness of her daughters’ diets did not alwaysfeel like
the most pressing concern to Nyah.

What was often more salient to Nyah was the awareness that she had
very

limited means through which to give Mariah and Natasha what they
wanted.

Nowhere was this limitation clearer than when Natasha and Mariah
were on



summer break. Nyah’s financial circumstances during this period
challenged herabilities to keep her daughters safe and happy when funds to
take the girls onvacation or enroll them in activities were scarce. Nyah did
her best. One evening atsummer’s outset, she explained to her daughters
that despite all that they lacked,there was still a great deal to be thankful
for:I told them it’s not all about fancy clothes and fancy cars. Be happy
youhave a roof over your head, you have food in here, you can watch
TVwhen you want to and use the bathroom whenever you want to.
Youhave a fan inside to go to when you get hot and a blanket to get
underwhen you’re cold. . .

As Nyah recounted this story to me, she paused momentarily before
concluding:“I’m just trying to survive.”

A key component of Nyah’s survival involved consistently denying
her adolescents’requests for indulgences. Within this context of ongoing
refusals of larger purchases and investments-such as enrollment in sports
camps and arts programs- Nyah found that food offered a chance to say
“yes” to her adolescents. Thus, Nyahand other low-SES parents aspired to
grant their adolescents’ food requests often.

On a trip to the grocery store, when Natasha asked Nyah for a bag of
Doritos for$0.99, Nyah could say yes. When Mariah requested a Dr.
Pepper for $1.50, Nyahcould oblige. In the afternoon, when the ice cream
truck rolled around, Nyah routinelygave her daughters $2 to spend on
treats. These actions occurred alongsideNyah’s frequent remarks to me that
she should encourage her daughters to makeother dietary choices.
However, food offered Nyah an accessible and relativelyinexpensive way
to satisfy her daughters wants and get through each day. “It makesthem
happy,” Nyah explained.

Low-SES parents’ honoring of their adolescents’ dietary requests not
only servedto compensate for broader material deprivation; meeting these
requests also helpedparents to derive a sense of worth as competent
caregivers. So important were thesepriorities that low-SES parents
explained that meeting their adolescents’ requestscould lead these parents
away from the most affordable food choices. Faye Bautista,a low-SES
Filipina mother, recounted that she spent around $35 on take-out
anddelivery every day because it is what her 16-year-old daughter Melanie
preferred.



“We spend a lot of money for food,” Faye lamented. “Whatever
Melanie wants.” Theprioritization of adolescents’ preferences was
similarly on display one afternoon when | accompanied Nyah and Mariah
on a trip to Starbucks. After paying the$10.80 tab for their frappucinos,
Nyah spent $25 getting their eyebrows waxed at anearby salon. With the
financial hardship Nyah faced, that money could certainlyhave gone
elsewhere: toward turning the cable back on or addressing
longstandinghousehold repairs. But Nyah put these expenses on the
backburner in order toprovide for her daughter’s wants.

Many low-SES parents spoke about spending their last pennies to
take their adolescentsout to their favorite eating establishments,
highlighting that they wantedtheir adolescents to feel that their preferences
were heard and mattered. MirandaKirk, a low-SES white mother who
struggled to pay rent most months, noted shewould still do anything to give
her adolescent daughters the food they want: The way | feel about food is,
like, if they need food and they’re hungry,then I'm gonna buy it. I don’t
care how much money is in my pocket.

I’ll spend my last $20. That’s how it is. It’ll come. Sometimes it’s
hard.Everything, literally every dime | get goes to food. Every dime.
Butwhat do you do? I just buy it for them. It’s for my babies. I love
themmore than anything on the planet. I don’t care. They want it.
They’llget it. One day, they’ll know. They know I love them and that’s all
thatmatters. So what? It’s food. I don’t care. If she wants a $2 candy bar,
Iget it for her if | have it.

For Miranda, food not only offered an important means of showing
love and care toher daughters; she also saw her ability to get her daughters
the food they wanted asimportant evidence that she was a responsible
provider. Similarly, Delfina Carrillo,a low-SES Hispanic single mother
who worked as a supermarket cashier, explainedthat her son’s dinner
typically came from whichever fast food restaurant he selectedon a given
night. Although Delfina was aware that she could save money bycooking
dinner, her priority was her son’s happiness:

“As long as my son eats, I'm happy. | always make sure that
there’ssomething that he likes so he’ll eat. I guess the most important thing
issomething he likes so he will eat. Being able to meet these requests
allowed Delfina and other low-SES parents toaffirm their adolescents and



give them a sense of dignity in a context where dailylife challenged that
ability. Delfina, like other low-SES parents, even noted thatsometimes she
would eat something inexpensive or smaller for dinner, such as acan of
soup, so that she could provide her son with food that he wanted.Interview
after interview with low-SES parents highlighted how, in a contextof
scarcity, responsible parenting meant honoring adolescents’ preferences.
Somemothers gave accounts like Elissa Garcia, a low-SES Hispanic single
mother who didnot take for granted the ability to oblige her adolescents’
food wishes. Elissa recalledan earlier time when she found herself in even
direr financial situation. “I hadbarely enough to pay the bills and not much
to pay for food,” she recounted. Thosetimes required Elissa to say no to
even the most inexpensive of her adolescents’food requests. Although at
the time of the interview, Elissa still lived below thepoverty line, she
generally had enough money to offer her adolescents foods thatthey
enjoyed. When there were extra funds-when Elissa worked overtime or
encountered a supermarket sale-her first priority was getting her
adolescents whatthey wanted:They’ll be like, ‘Can I get some Hot Pockets,
Mom?’ Or ’Can I get somepizza bites?’ [. . .] Or ’Can you get me a soda?’
| think they pretty muchhave all the say they want [. . .] | want them to feel
comfortable withwhat they’re eating.

Although Elissa also explained that she did not want her adolescents
eating thosefoods regularly, that consideration was outweighed by a much
more pressingconsideration. For Elissa, being a good parent meant being
able to give adolescentsnot only enough but also some of what they
wanted.

Finally, food’s symbolic value was evidenced in how Nyah and Dana,
the otherlow-SES mother | observed, spent the $300 they received for
participating in thisstudy’s observations: both mothers divided the payment
equally between themand their adolescents. Nyah gave each of her two
daughters $100, all of which theyspent within two weeks on candy, fast
food, and clothes.

Nyah used $60 to pay theelectricity bill and $20 to purchase gas.
With the remaining $20, she bought beerand chips. Dana spent her money
similarly, giving her two daughters each $100and spending her $100 on a
haircut. For Nyah and Dana, a windfall of cash did notresult in an increase
in fruit and vegetable consumption, as some scholars wouldsuggest.



Rather, this payment offered these low-SES mothers an opportunity to
giveadolescents what they wanted in a context when such opportunities
were relatively

scarce (Pugh 2004).

Although low-SES parents in this study valued their adolescents’
diets and

health, their food provisioning approaches were shaped in part by the
meaning thatfood held in a context of severe financial constraints. Amidst
limited chances tomeet their adolescents’ larger desires, accommodating
their adolescents’ relativelysmaller wishes (for instance, for food) was
usually still attainable. The situation wasdifferent for high-SES parents.
Next, I show how these parents’ greater resourcesaltered food’s symbolic
value and their navigation of adolescents’ requests.

Discussion and Conclusions

Thisarticlehighlightsanimportantmechanismshapingparents’foodpro
visioning across socioeconomic status: food’s symbolic value. This
symbolic value is forged in part through broader structural inequalities
that configure the contexts within which parents raise and provide
foradolescents.

Ifindthatsocioeconomicstatusshapesthemeaningsthatparentsattachtof

ood,
andthosemeaningshelpshapehowparentsapproachtheiradolescents’diets.Fo
r low-SES parents, food is a symbolic antidote to a context of deprivation.
Under the structural constraints and stresses of poverty, low-SES parents
use food to compensate for other realms of scarcity. Doing so not only
serves to emotionally
satisfyadolescents,butitalsobolstersparents’ownsenseofworthandcompeten
ce as caregivers. In contrast, among high-SES families, food assumes a
distinct but equally powerful symbolic function. For high-SES parents,
food offers a medium
forfulfillingdifferentidealsofresponsibleparenting. Theseidealsinvolvefoste
ring a particular set of values around self-restraint and health, all the while
cultivating adolescents’palettesforacceptablefoods.
Usingfoodthiswayalsoallowshigh-SES



parentstofeelandsignaltoothersthattheyaresuccessful,investedcaregivers.Fo
r middle-SES parents, who parent in a precarious space of neither
abundance nor
scarcity,food’ssymbolicvaluevacillatesbetweenitsmeaningatthetwoendsoft
he socioeconomic pole. Middle-SES parents aspire to use food like high-
SES parents in order effort to transmit similar values; however, these
parents’ more limited circumstances mean that they can also use food as a
compensatorytool.

These findings are consistent with research showing that
socioeconomic status underpins how parents navigate the dietary changes
associated with adolescence (Eldridge and Murcott 2000; Kaufman and
Karpati 2007). As adolescents become increasingly independent and
subject to external influences that encourage
augmentedpreferencesforlesshealthy,calorie-
densefoods,scholarshavedocumented
variationintheamountofresponsibilityforandlevelofcontrolparentsreportexe
rcising over their teenagers’ food consumption. Low-SES parents largely
exercise less control whereas middle-SES parents report more feelings of
responsibility in continuing to shape teenagers’ food practices (Backett-
Milburn et al. 2010). This study’s findings suggest that these different
approaches may, in part, be mediated by food’s symbolic value to parents.
The low-SES parents in my study, although
theydonotviewtheiradolescents’preferencesashealthy,respectthesepreferen
ces
andlargelyseektohonorthemratherthanchangethem,evenwhendoingsomean
s more spending more. In contrast, many high-SES parents struggle to
accept their adolescents’ unhealthy preferences; their denial of these
preferences and attempts
tofosterdifferentpreferencesunderscorethemeaningstheyattachtothefoodthe
ir adolescents eat.

Relatedly, these findings importantly show that low-SES parents
strive to meet
theiradolescents’foodrequestsnotbecausetheysubscribetoa‘““cultureofpovert
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y
(Lewis1961)thatdevaluestheiradolescents’dietsandhealthorbecausetheyare

less



knowledgeableorcompetentatfoodprovisioning(Wrightetal.2015).Rather, Ifi
nd that although parents across the socioeconomic spectrum value their
adolescents’
diets,theirdivergingmaterialcircumstancesshapefacetsoftheirfoodprovision
ingapproaches.

Most mothers in this study subscribe to widespread discourses that
frame their adolescents’ diets and health as their responsibility (Brenton
2011; Kinser2017)andattempttomeetthesenormativeexpectations. Low-
SESmothers’ provisioning strategies stem not from a disregard for their
adolescents’ diets or
health;completelytothecontrary,theseparents’approachesreflectadeepdesire
to care and provide for adolescents amidst constrained material
circumstances. This finding adds to mounting scholarship showing that
differences in values do not
fullyexplaintheconnectionbetweensocioeconomicstatusandparentingbehav
iors
(Dohan2003;Carter2005;EdinandKefalas2005;Wilson2009;Small,Hardin,
and
Lamont 2010; Lee and Zhou 2015).

That poverty not only deprives low-SES parents of financial
resources but also shapes the meanings that become attached to food
provisioning has important implications for understandings of dietary
disparities. Whereas high-SES parents provision in an environment of
abundance, security, and stability, low-SES parents do so in the face of
scarcity, uncertainty, and instability (Sanchez-Jankowski
2008).Comparedtohigh-
SESparents’wealthofopportunitiestoprovidefortheir ~ adolescents  and
bestow unto them advantages like stable housing, schooling, and
extracurricular activities, low-SES parents struggle to provide within
severe re-
sourceconstraints(EdinandLein1997;ChinandPhillips2004; Tubbsetal.2005

Pugh2009;Beatty2010;Desmond2016).Althoughnotthecasewithinthisstudy
’s sample, low-SES families in many regions live in neighborhoods that
grant them
limitedaccesstoaffordable,healthyfoods(Gordonetal.2011)orthatinundatepa



rentsandadolescentswithcheaper,fastfoods(Kwateetal.2009).Beyondremed
ying
spatialinequalities,policiesaimedatdurablybetteringfamilies’financialstates
may be most effective in reducing dietary disparities. Providing low-SES
families with economic stability and security—at best elevating them out
of poverty—would al-
lowparentstomeetmoreoftheiradolescents needsandwants,therebydecreasi
ng the symbolic value of food to compensate for deprivation in
otherdomains.

This study has limitations. First, food’s symbolic value to parents
and parents’ food provisioning strategies may differ geographically.
Future research should explore the generalizability of this study’s findings
to other regions. Second, al- thoughthisstudyfocusedprimarilyonparent—
adolescentinteractions,adolescents and parents are embedded in various
environments, including neighborhoods,
workplaces,andschools. Tounderstandfood’ssymbolicmeaningwithin
families,scholarsshouldexaminehowparent—
adolescentinteractionsaroundfood
areshapedbytheseembeddingsaswellasbyexternalinfluencessuchasthemedi
a and marketing from food and beverage industries. Finally, the cross-
sectional
natureofthesedataprecludemefromassessingthecausalimpactsoffood’ssymb
olic
valuetoparentsandtheirfoodprovisioningonadolescents’dietsordietaryhealt
h. I hope that future research will assess the long-term implications of the
processes this study identified on adolescents’ dietary and diet-related
healthoutcomes.

In addition to its scholarly contributions, this study implicates
societal
evaluationsofparentingstrategiesacrossthesocioeconomicspectrum.Adoles
cents’diets anddiet-
relatedhealthoutcomesareoftenframedthroughtheparadigmsoffailure  and
blame of the parents (Zivkovic et al. 2010; Brenton 2011). For the public,
the imageofaparentbuyingtheirchildasodainvokesjudgmentanddisapproval.

Yet viewing parents as solely responsible for adolescents’ diets
incorrectly places the consequences of systemic inequalities on the backs



of caregivers. In doing S0,
theseparadigmsobscurethemyriadstructuralinequitiesthatshapetheconditio

ns within which parents make daily choices. In order to address dietary
disparities, scholars, policymakers, and practitioners alike must
acknowledge and address the
consequencesofsocioeconomicconditionsforparents’provisioningstrategies
and adolescents’ consumption.

Notes

1. Inthreehigh-andtwomiddle-
SESfamilies,Iwasunabletoobtainorcloselyapproximate household income
data. In these instances, I categorized families according to parents’ levels
ofeducation.

2. Whenparentswereofdifferentethno
racialbackgrounds,Icategorizedthefamilyonthe basis of the race and/or
ethnicity of the primary caregiver or food provider. I use the term “Asian”
to refer to South, Southeast, and EastAsians.

3. All names of institutions, organizations, and individuals have
been changed to protect anonymity.

4. In 67 of 74 families, | conducted an interview with at least one
parent and at least one adolescent. When possible, | interviewed more
than one parent and more than one
adolescent.In4families,Iconductedaninterviewwithoneparent(andnoadoles
cents). In 3 families, | conducted an interview with one adolescent (and
noparents).

5. To determine whether a family resided in a “food desert,” I used
the US Department of Agriculture’s online Food Desert Locator. This
allowed me to identify whether their home address fell within a
neighborhood federally defined as a fooddesert.
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Abstract: At present, the Baltic Sea region (BSR) possesses great
disparities inthe methods used to handle and process waste. While some
countries recovermost of the waste they produce, a number of other
nations are lagging behind.

Such disparity needs to be addressed to accommodate a more
sustainable solution to waste management issues. The paper discusses
how universities together with other research institutions find their
prominent role here. A regional project ‘RECO Baltic 21-Tech’ (partly
funded by Baltic Sea Region Program 2007-2013) serves as an example
of mutual benefits: universities via professional research and education
contribute to a sustainable waste management in the region, at the same
time gaining interesting topics for research, possibilities for capacity
building and curricula enrichment for students.
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1. Introduction

Science is aimed at generating true knowledge; engineering is
about changing the world (Staniskis and StasiSkiené, 2006). Although
this is a simplification, as technology in itself is a determinant of
changes in the world and a determinant of institutional change (change
in the formal rules of the game (North, 1990), the role of technology
deserves a firm position in shaping our lives. It is therefore especially
important that engineers aretaught to respond to and to deal with the
problems of society.

Waste treatment and management is one of the crucial problems of
modern society.

The increasing economic prosperity in the European Union is
accompanied with higher consumption levels and consequently — a
growing amount of post-consumer waste.

Today, the EU generates more than 252 million tonnes of
municipal waste annually (Eurostat, 2013b). However, the rate of waste
generation per capita differs significantly between countries. There also
exist differences in the level of waste management systems: in some



countries, most of municipal waste still goes to landfills, while in other
countries recover materials or energy from most of the generated waste
(EEA, 2013).

Improved waste management and waste prevention is therefore
perceived as an important step towards sustainable development, and
engineers have to be taught to deal with this issue.

Universities across Europe, and regionally the Baltic states, may
have a variety ofdissimilar methods to teach these issues. The purpose of
the current paper is to analysenow universities contribute to attempts to
achieve a sustainable waste managementin countries around the Baltic
Sea, when collaborating in a regional project. It was soughtto understand
the advantages and limitations of including regional aspects into the
twotraditional university functions — research and education.

2. Waste management in the Baltic Sea region

The Baltic Sea drainage area includes ten countries, which have
significant disparitiesbetween the levels of municipal waste management
(Filho et al., 2014). Looking at themain characteristics of municipal
waste management sectors, the countries can beclustered into three
groups. The region can be schematically seen in Figure 1.

The first group of countries, i.e., Sweden, Finland, Denmark and
Germany, are ‘old’ EUMember States with high gross domestic product
(GDP) (Table 1) and establishedinstitutional set-ups. These countries
can Dbe classified as having well-developed wastemanagement
infrastructures with very little landfilling (<5% of waste landfilled
inGermany, Denmark and Sweden, ~40% in Finland), as well as high
rates of separate

waste collection and recycling (Figure 2) (BiPRO, 2012; EEA,
2013).

Compared withother countries in the region, these countries also
generate a high volume of municipalwaste. Denmark, with 718 kg per
person, had the highest amount of waste generated in2011, followed by
Germany, Finland and Sweden with values between roughly 600 kgand
450 kg per person (Eurostat, 2013a; Table 1). This first group of
countries has a goodlevel of organization and adequate financing
schemes from mostly national(public or private) sources (RECO,
2012c).

Another group — Estonia, Latvia, Lithuania and Poland — are new
EU members, withGDP rates typically half of the EU average. The
amount of municipal waste generated ismuch less than in the first group



of countries (reported as below 450 kg/person/year in2011 by Eurostat,
2013a). Municipal waste infrastructures and institutions are
currentlyunder development (BiPRO, 2012). While municipal waste
recycling rates are steadilyincreasing, the majority of waste is still
landfilled and the quality of waste separation andrecycling efficiency
remains generally low (Figure 2). A great challenge is
biodegradablewaste management; separate collection from households is
virtually non-existent and theinfrastructure for aerobic and especially
anaerobic treatment is currently underdeveloped(BiPRO, 2012). The
countries are also experiencing shortcomings in the public financingof
waste management: although waste management fees require <1-2% of
householdincome in all Baltic Sea region (BSR) countries, the fees in
the eastern BSR are generallytoo low to ensure self-sufficiency of waste
management and adequate investment intowaste management facilities
(RECO, 2013). Thus, EU structural funds are still playing animportant
role (RECO, 2012b).

The two groups both have to adhere to the EU waste legislation,
although the easternneighbors still have somewnhat different targets and
implementation schedules.

However, this ‘two-speed Europe’ approach is set to be phased
out, implying significantchallenges in terms of infrastructure
modernization, optimization of institutional and legalset-ups and
securing adequate sustainable financing less dependent on EU cohesion
funds.

The non-EU countries of Russia and Belarus form another group in
the BSRwitheven less developed waste management sectors and weak
institutional and administrative set-ups in terms of effective standards
(Perelet and Yablonskaya, 2011). Most of the municipal waste is
landfilled, and very few landfilling sites are comparable to those
acceptable by EU. Separate collection and recycling levels are gradually
increasing, but they are still very low (Figure 2). Financing the
development in these countries may be an obstacle, as they are not
eligible for the majority of EU financing. The state plays dominant role
in setting municipal budgets and regulating tariffs for local public
services(incl. waste management) (RECO, 2012a). Whilst the
municipalities are weak, they are still legally responsible for organizing
waste management similar to the other countries inthe BSR. The
involvement of the private sector is emerging but is very marginal and
not yet transparent.



3. Research and education on waste management at
universitiesin the Baltic Sea region

Countries on the Eastern side of the Baltic Sea may require
developments in shifting waste management up the waste hierarchy. Of
course, each country has to find its own way, but at the same time it is
possible to learn much from those who have made this shift and those
who are leading in the development. Research carried out by academia
can contribute to searching for the best waste management scenario for
the particular country, as well as for a proper overtake of experience
accumulated in the other countries. For countries on the Western side of
the Baltic, the transition towards more sustainable waste management
means a further improvement of their already mature systems. Thus,
they need new ideas, innovations, new targets — everything that can
beoffered by qualified researchers from Universities and other research
institutions.

Educating future specialists who will take care for waste
management in the near futureand who will be taking decisions, is
another possibility of Universities to play their roletowards sustainable
waste management systems.

Universities in the BSR are involved in research on various waste
managementtopics. The most active in this field are German, Danish,
Swedish, also FinishUniversities. The topics of research cover various
waste treatment technologies, waste generation, prevention, recycling as
well as various waste management strategies (e.g., Helftewes et al.,
2012; Damgaard et al., 2013; Bernstad et al., 2013; Teerioja et al.2012).

Fewer researchers on the Eastern side of the Baltic Sea are
conducting researchin the field of waste management and waste
treatment technologies; see the work of e.g.,Den Boer et al. (2012),
Rimaityte et al. (2010), Dace and Blumberga (2012), Moora et al.(2006).
Looking at example of Western BSR countries it is apparent that more
intense research, covering the critical for the countries topics, can foster
sustainable waste management. The need on the Eastern side is to
analyze and propose suitable waste management solutions, to investigate
waste management technologies and advocatefor the most relevant ones.

In both the Eastern and Western Baltic countries, courses on waste
management and treatment can be found in curricula of numerous
universities having study programsrelated to the environment. The big



benefit for courses is when they are being based on ongoing research at
the University. Internationalization is another benefit both to research
and to study courses, and requires participation of researchers and
professors in bi-lateralor multilateral projects and exchange projects.

4. Regional projects on waste management. RECO Baltic

The BSR Program 2007-2013, or INTERREG IV B Baltic Sea
region, was designedunder the FEuropean Community’s territorial
cooperation objective (BSR, 2007). Thestrategic objective of the BSR
Program is to strengthen the development towards asustainable,
competitive and territorially integrated BSR by connecting potentials
over the borders.

RECO Baltic 21-Tech (RB21T) project, one of the BSR Program
2007-2013co-financed projects, was acknowledged as both a EU
Strategy for the Baltic Sea region(EUSBSR) flagship (i.e., a project is
mentioned in the Action Plan of EUSBSR) and aCouncil of Baltic Sea
States (CBSS) Lighthouse project (i.e., a project is officially registered
by the CBSS owing to its far-reaching regional impact and
interest)(www.recobaltic21.net). It encompassed universities, research
centers and companies,which worked hand in hand in the search for
solutions for the problems associated with waste management, which is
a matter of great concern to BSR countries, where significant national
disparities are seen. The directly participating universities were
Hamburg University of Applied Science (HAW), Gdansk University of
Technology(GUT) and Kaunas University of Technology (KTU). Lund
University was an associatedpartner in RB21T project. University of
Latvia, Tallinn University of Technology andBelarusian State University
had indirect links to the project via staff who participated inRB21T
activities as representatives of other research institutions or associations,
but atthe same time have tasks at these universities as well. This way,
universities from all countries participating in RB21T were included.
The other institutions, taking part in the project, were research
institutions IVL Swedish Environmental Research Institute (Sweden)
and SEI-Tallinn (Estonia), as well as a number of associations,
municipalities and business development organizations.

The current project had a predecessor, a project on Regional
Cooperation in WasteManagement (RECO), also co-financed by ERDF
funds and carried out during 2005-2008. Thus, RB21T relied on a solid



and devoted partnership and continued working on fostering sustainable
waste management (WM) in the BSR. The duration of RECO Baltic21-
Tech was from 2011 until the end of 2013. Its overall objective was to
improve the localand regional capacity to apply the process of
implementing waste management thatcatalyze the execution of the EU
Directives and supports the region to climb in the waste hierarchy.

5. Mutual benefits: impact on project results and achievements
for universities

Education for sustainable development might be understood as the
integration of sustainable development in the education, research and
operations of a university(StaniSkis, 2013). Thus, university has four
roles in society: it acts as an educational institution and shall deliver
sustainably educated professionals; it is a research institution and
delivers the results of research to society; it has, as all organizations, all
kinds of operational interactions with the outside world, such as
procurement, use of materials, energy and water, the production of
waste, etc., and finally it has a direct interaction with society, e.g., by
participation in environmental or cultural events, etc.To achieve its aims
and to help the BSR climb in the waste hierarchy and movetowards a
more sustainable waste management, RECO Baltic 21-Tech included a
varietyof activities. Participation in these activities enabled universities
to meet most of the above-mentioned roles.

5.1 Capacity building

As stated by (Agamuthu and Hansen, 2007), there are many
opportunities for interaction between universities and other institutions
(business, municipality administrators, governments and NGOs) to build
knowledge and intercultural stable societies. Capacitybuilding in higher
education and research is one way of increasing capacity for fair global,
regional and sustainable development. A number of universities in the
BSR have experiences working across cultures and cooperating with
distant regions, such as DanishUniversities with universities in Thailand,
Malaysia and South Africa (Agamuthu andHansen, 2007; Wangel et al.,
2005).

RB21T included study visits among its activities, aimed at building
capacity of various stakeholders by sharing expertise and experience, by



showing good practice examples within the BSR. Representatives of the
participating universities have been among those participating in the
study visits to a newly constructed MBT plant in Estonia, plastic
recycling company in Lithuania, anaerobic digestion plant for food
wastein Hamburg and municipal waste management center in Sweden,
etc. Some of the study visits have been combined with the regional
waste management conferences that wereorganized by RB21T on
sustainable waste management issues. The conferences consistedof
presentations by invited speakers and discussions of relevant and topical
ISsues.

The conferences attracted numerous participants from authorities,
waste management companies and academic institutions from the whole
region. The conferences wereorganized namely in Eastern countries to
make them more accessible for locals and tomaximize the benefit from
knowledge and experience sharing and transfer.

RB21T initiative, the so-called Baltic Waste Management Council
(BWMC), is a continuation of the previous RECO project tradition.
BWMC meetings take place at least once a year. This way the project
aimed to facilitate for decision makers at local andmregional levels to
optimize their waste management investments, to share problems and
achievements. BWMC was used as a reference group when creating
joint Baltic Sea region strategy for municipal waste management
(RECO, 2013) — one of the major project outcomes. In many instances
the project conferences, study visits, BWMCmeetings took place in
connection with each other, enabling a multi-level stakeholder dialogue.

A database on waste-management related information has been
created during the project. It includes information on countries around
the Baltic Sea in addition to information on companies and
organizations, which are providing waste management technologies, or
dealing with waste management themselves, in the BSR. Another
important aspect is the inclusion of reference objects, which are pilot
projects that wereundertaken during the RB21T. There have already
been some study visits to these reference objects, e.g., by Belarusian
delegation including practitioners and academics.

Universities’ capacity building was not limited to internal project
activities, but researchers were also given the possibility to join the
study tour organized by ISWAto take part in a number of international
conferences, exhibitions and other events.



The overall results include increased professional knowledge on
different waste management systems, understanding of their functioning,
of advantages and disadvantages, understanding of existing and
emerging treatment technologies, of approaches and practices, skills to
apply software for waste management planning, increased functional
competences, e.g., cooperation, coordination of work, data collection.

5.2 Research

In total, 18 pilot projects related to ‘hot topics’ — biodegradable
waste management and treatment technologies, recycling of secondary
raw materials, and biogas from landfills —have been carried out during
the project in Estonia, Latvia, Lithuania and Belarus,including
participation from academics from the aforementioned countries. The
researchprojects addressed an array of research questions depending
upon the type and needs ofthe particular pilot project. The research
activities therefore included feasibility studies,environment impact
assessments, business plans and other technological, environmental,
economic and social dimensions related to the waste management
projects. The aim was to unlock investments of €20 m into waste
management and treatment facilities.

Furthermore, developing concrete waste management or treatment
pilot projects enabledthe identification of the main challenges, which are
being faced by municipal and privateproject developers.

Researchers and lecturers sometimes interpret sustainable
development too narrow,too specifically concentrating on only one of
the three dimensions of sustainabledevelopment, mostly on the
environmental aspect in the case of technical disciplines(Staniskis,
2013). RB21T has a few important outcomes, which show the relevance
of all these aspects when striving for a sustainable waste management.
Theseimportantoutcomes are:

e Joint Baltic Sea region strategy for municipal waste management

(RECO, 2013)

The region was lacking a common vision and a shared strategy for how
to address theproblems of sustainable municipal waste management and
take best advantage ofinternational collaboration in using countries’
experiences, best practices and sharingcapacities and infrastructures. To
facilitate the higher-order waste management hierarchysolutions, a
common vision and a joint strategy for the BSR have been developed.



They are targeted towards decision-makers on an EU, national and
local level.

e Baltic waste investment concept

It aims to assist all stakeholders in making the required sustainable
investments intowaste management projects.Life cycle assessment
(LCA) has been used to support decision-making in old EUmember
states of the BSR for over a decade. The Technical University of
Denmark

(DTU) and IVL Swedish Environmental Research Institute are the
two leaders in theregion, having developed specialised software tools
EASEWASTE and WAMPS, respectively, for waste management
planning based on LCA. It is now being graduallyintroduced into the
decision-making processes in the new member states as well(Moora et
al., 2006; Miliit¢ and StaniSkis, 2010). Tallinn University of
Technology andKaunas University of Technology have cooperated in
the development and use ofWAMPS already during the previous RECO
project, resulting in a couple of PhD thesisproduced (Miliiite, 2009;
Moora, 2009). Development and use of WAMPS continuedduring
RB21T. It has been applied in a few pilot projects, namely

«in development of regional waste management plan

* in development of mechanical biological treatment of municipal
waste in the Alytusregion (Lithuania)

« in development of the bio waste composting system in the city of
Narva (Estonia)

» in development of a pre-treatment method for bio waste in
Piejura waste managementregion (Latvia).

For the latter case, one more university, i.e., University of Latvia
and its PhD student, hasbeeninvolved.

5.3 Education

Although WAMPS is primarily to be used as a tool and as a
support for decision in theplanning process for designing the most
suitable systems from an environmental point ofview for waste
management in a certain region with its specific conditions, it is also
auseful tool which may be employed by students in their learning
process. So in additionto being used by doctoral and MSc students for
their research and preparation of thesesduring the RECO project,



WAMPS has enriched the contents of the study course‘Integrated waste
management’ in MS program 1in Environmental Management
andCleaner Production at KTU, Lithuania.

Students benefited both via direct participation in the project
events (conferences,study tours) and via the lectures, which provided the
students new knowledge and experience broadened to the regional scale,
adding the regional waste managementperspective to the contents of
courses on waste management. RB21T provided studentsfrom the region
with the opportunity to conduct problem-oriented projects based onreal-
world cases. Examples of such projects are analysis of waste
management situationin countries of the region, use of decision-making
tools in the region, impact of wastemanagement on territorial
development, RDF production possibilities from sewagesludge.

One more output of RB21T is the development of an internet
database, administeredby GUT, with information clustered into various
waste management related themes.

Information is organized in such a way, that it can be used to
prepare various wasterelated trainings for different stakeholders, or
lectures for students.RB21T experience inspired organizing a summer
course on sustainability and wastemanagement in the Baltic ‘Making
Waste Work’. It was organized in cooperation of theBaltic University
Program (it is a network of ~225 universities and other institutesof
higher learning throughout the BSR) with RB21T at HAW. The course
offered astate-of-the art overview of matters related to sustainable
development and waste
management provided by international experts from the BSR. Students
from varioussubjects currently registered at universities across the Baltic
Sea attended the summercourse, which was fully booked shortly after
publication, thus showing the relevance of the topic.

54 Otherremarks

Regarding operational interactions of organizations with the
outside world, RB21T wasfocusing on procurement issues to contribute
to capacity building of institutions dealingwith waste management. The
project did not directly deal with operations of universities.

Nevertheless, as management of biodegradable waste and waste
recycling were amongtopics of the pilot projects, they contributed with
ideas to the development of paper wastemanagement and green waste
management at KTU. A couple of M.Sc. theses have beenprepared on



these topics, and paper waste management has already been put into

''''''''

6 Conclusions

In spite of differences between countries in the region, e.g., in
waste managementmethods and practices, geographical proximity is a
common denominator for countries’concerns over the state of the
environment to share experiences. It 1s argued thatuniversities’
participation in regional cooperation projects can bring mutual benefits
toboth society via the project results, and to universities themselves.

For the Baltic Sea region, where significant disparities among the
countries exist,collaboration of universities from these different
countries created capabilities tocontribute to the exchange of experience
between the countries, to compare and learnfrom different systems, and
to suggest ideas for further development towardssustainability.

At the same time the project has demonstrated that a special
challenge to wastemanagement authorities is to find resources to keep
involved in regional cooperationactivities and to respect project results.

The participating universities themselves have improved their
capacities (professionalknowledge, skills, functional competences),
enriched the contents of courses on wastemanagement (use of WAMPS,
view on waste management issues from the regionalperspective, etc.),
enriched education with summer courses, offered students real-lifetopics
for their projects, and interesting topics for research. Although this is
valid for universities from all the participating countries, it is important
to mention thevalue-added for those on the East-side, as namely these
universities need to be moreactive in waste-related research and in
contributing to sustainable waste management intheir countries and the
region.

As waste management practices are an evolving process and
improvements willconstantly be required, regional cooperation projects
proved to be a good means toestablish partnership between academia,
authorities and business, which can be utilizedagain and again to work
on emerging issues.

At the same time more universities and research institutions should
become involvedin regional cooperation to benefit from it, what would
increase competition betweenUniversities. Therefore, a future challenge



and future prospect for universities andresearch institutions is to be more
active in finding common research topics.

Regional cooperation and practical projects, where theories are
applied and differentsystems are compared, are important to support a
process of institutional change. RECO

Baltic 21-Tech is a ‘good practice’, which can be taken as an
example for similar initiatives across the regions.

3agaHus 119 CaMOCTOSITENIbHOM padOTHI.

1.Be1Gepute cTaThio U3 NMPECTABICHHBIX BbIIIE, OIMPEACIUTE €€
BBIXO/IHBIC JTaHHBIE.

2.IlpounTaiiTe BHIOpAaHHYIO CTAThIOM 0XAPAKTEPUIYHTE €€ KOMITIO3UIHUIO.
3.Pa3znenute BEIOpaHHYIO CTaThIO Ha Jjornueckue yacTtu. [loctaBpTe Ha
MHOCTPAHHOM S3bIKe 3-4 BOIIpOCca K OJTHOM M3 YacTeu

4.0Onpeaenute riaaBHYIO UACI0 KaXI0W YacTH, IEPEBEINTE AaHHOTAIIUIO U
KJIFOUEBBIE CJIOBA.

5.0npeaenuTe TIIaBHYIO UACI0 CTAThU LIEIMKOM,IEPEBEAUTE aHHOTAIIUIO
U KJIFOYEBBIE CJIOBA

6.CocTaBbTe pedepar craTbvl B TUCbMEHHOM BHU/IE€ HA AHTJIMICKOM U
PYCCKOM SI3BIKaX.

7.BpiOepuTe OpUTHHAIBHYIO CTAThIO HA MHOCTPAHHOM SI3bIKE 110 CBOEMY
HaIPaBJIEHUIO TOATOTOBKH,OIPEIETIUTE €€ BBIXOIHBIE IAHHBIE.
8.IIpounTaiiTe BEIOpaHHYIO BaMHU CTAThIO MO BallleMy HAIPABICHUIO
MOATOTOBKHH OXapPaKTEPUZYUTE €€ KOMIIO3UIIUIO.

9.0npenenuTe TIaBHYIO UACIO BBIOPAHHOM CTaThU .

10.CocraBbTe pedepar cTaTbi B TUCBbMEHHOM BHJIC HAa aHTJIMMCKOM H
PYCCKOM SI3bIKaX.

1 1. Hanmirre aHHOTAUIO K CBOEH HAYYHOM CTAThE U MIEPEBEAUTE €€ Ha
WHOCTPAHHBIN SI3bIK

12.ITonGepuTte KItOUEBbIE CJIOBA U TIEPEBEIUTE UX HA MHOCTPAHHBIN
A3BIK.
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