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1. Henu u niiaHupyeMble pe3yJabTaThbl 00y4eHus

Jannas nmporpamma npeaHa3HayeHa, B OCHOBHOM, ISl aCIIUPAHTOB U HAYYHBIX COTPYIHUKOB,
KOTOPBIE HCIIOJB3YIOT MHOCTPAHHBIM SA3BIK KaK CPEJICTBO MONYyYeHHS HWH(GOPMAIMH Ui CBOHMX
HAyYHBIX HCCIEIOBAHUM.

Obyyenue UHOCMPAHHOMY A3bIKY 8 PAMKAX NPOSPAMMbL ACHUPAHMYPbL NPeOCmasiiem coooll
CAMOCMOAMENbHBI 3AKOHYEHHbIU KYPC, UMeoWuULl cgoe codepaiicanue u cmpykmypy. B mo epems
Kax 6a3086blil 8Y306CKULL KYPC 3aK1A0bI8AEN OCHOBbI 811A0EHUS UHOCMPAHHBIM S36IKOM, HA OAHHOM
amane 0CyuwjeCmeinemcs CO8EpUICHCMBOBAHUE HABLIKO8 NPOGhHecCUOHATbHO-OPUCHMUPOBAHHO20
00yyeHus.. dmum onpeoenaromcs 0cobeHHOCMU 0moopa A3bIKOBO2O U Peyeso20 Mamepuald u e2o
opeaHuzayus 8 yueOHo-Memooudeckux Komniekcax. B npoepamme oamnozo xypca ompasgcaemcs
cneyuguxa ooyuenus UHOCMPAHHOMY A3bIKY 8 ACAUPAHMYPe.

Cooepoicanue Oanmo2o Kypca npeononazaem Hawuyue y ciyuiamenei MAaKux YMeHUuli 8
VKA3aHHBIX  8UOAX peuesoll  OesimelbHOCMU, KOmopble Nnocle OKOHUAHUs Kypca 0aoym
B03MONCHOCHID:

- yumams aymeHmudHyIo TUmepamypy, COOmeemcmeayouwyro HanpasieHHOCMY HaYYHbIX
uccne0o8anull ACNUPAHma ¢ yeivro NoyueHus unpopmayuu,

- ocywecmensams npSAMOoU U 0OpaAmHulLL Nepesoo HAYYHLIX MEKCMO8;

- cocmagnames peghepamvl U AHHOMAYUU HAYYHBIX NYOIUKAYULL NO Pe3YIbmamam C80Uux
uccne0o8aHull.

B npoyecce oocmudiceHuss 3mux npaxmudeckux yenel peanuzyiomcsi KOHKpemmuvle 3a0adu
00yueHUss UHOCMPAHHOMY S3bIK).

B obracmu umenus caywamens 00NHCeH CAMOCMOAMENbHO YUmMams U NOHUMAMb MeKCmbl ¢
PA3IUYHBIMU  YelsamMU (O3HaKoMumenvbHoe umeHue, uzyuaroujee umeuue); 6bINOIHAMb 3A0AHUS
Kageopbl UHOCMPAHHBIX A3LIKOG U 0€NI0BOU MEHCOYHAPOOHOU KOMMYHUKAYUU U NPODUIUDYIOUUX
Kageop, pabomas ¢ OpPUSUHATLHOL TUMEPAMYpPOL N0 meme HAYYHLIX UCCIe008aHull (nepesoobsl,
00K11a0bl).

ITnanupyemoie pezynomameut o0yuenus: B pe3yiabrare OCBOGHHs JAHHOTO Kypca CIylaTelb
JIOJDKEH TPHUOOPECTH HABBIKM MPAKTUYECKOTO BIIQJCHHUS HHOCTPAHHBIM SI36IKOM B PAMKaX TEMAaTHUKU
HAY4YHOH NesATeTbHOCTH.

3HaTh MpaBWIA U CTAHAAPTHl HWHOS3BIYHOW MHCHhbMEHHON peun, opdorpaduueckue,
JIEKCUUYECKUE U TPaMMaTH4YEeCKHE HOPMBI M3y4aeMoro A3bIKa,

YMeTh 4eTKO U apryMEeHTHPOBAaHHO HM3JIaraTh CBOIO TOYKY 3pPEHUs 10 HaydHOU mpolieMe Ha
MHOCTPAaHHOM SI3bIKE.

Bnaners onpeneneHHbIM 00beMOM BOKAOYIIsipa Jj1st pabOThI ¢ HAYYHOU JTUTEPATYPO

MMeTh HaBBIKM IPUEMOB U METOJIOB HAYYHOH MCKYCCUU M KOMMYHUKAaTUBHON JAEATEIbHOCTU
Ha MHOCTPAHHOM SI3bIKE B YCIOBUAX MPO(ECCHOHAIBLHOT0 COO0IIeCTBa.

HNmets chopMupoBaHHBIE HABBIKM MPOPECCHOHATIBHOTO H3JIOKEHHUS pe3yJbTaTOB CBOUX
UCCIIC/IOBAaHW ¥ TIPEJCTAaBICHHSA WX B BHIC HAYYHBIX IyOJWKanud, WHPOPMAIMOHHO-
AHAJTUTUYECKUX MaTepPHAaJIOB U MpEe3eHTalUi Ha HHOCTPAHHOM SI3bIKE

[Io OKOHYAaHWIO W3yYeHHUS KypCOB CIyIIaTellb JOJDKEH 00JanaTh  CIEAYIONIMMHA
KOMIIeTEeHIUSIMM

['OTOBHOCTBIO y4acTBOBaTh B PabOTE POCCHICKHX M MEKIYHAPOIHBIX HCCIIEIOBATEIHCKIX
KOJIJIEKTHBOB IO PELICHUIO HAYYHBIX M HAyYHO-00pa30BaTeNIbHBIX 3a/1a4

['0TOBHOCTBIO UCIIONB30BaTh COBPEMEHHBIE METOIBI M TEXHOJIOTUU HAyYHOW KOMMYHHKAIIUU
Ha rocyJ1IapCTBEHHOM M HHOCTPAHHOM SI3bIKaX
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2. Y4eOHbl#l (TeMaTHYeCKUil) IJIaH

Llenb: nOBBIIIEHHE KBATU(UKAIIIH

Kareropus cinymarenei:

AcnupaHTbl, Hay4Hbl€ COTPYAHUKH, ITpenogaBaTenu BI'AY
Cpoxk o0yuenwus (dac; mec.): 74; 3

dopma 00ydeHHs: OUHas

Pexxum 3ansTHil (4eThIpe yaca B HEJIEINIO)

0 HaumenoBanue paszaennos Bcero | Camo B ToM uucne: ®opmMma
/ 4acoB | CT.pald | jexuu | mpakTt. | KOHTPO
I OoTa " 3aHSAT. JIA
1 Beenecuue 2 2
2 AKTHBH3AIUS CITYKEOHBIX CIIOB 10 - - 10
3 I'pammarmka 20 - - 20
4 PaGora ¢ Bokabymsipom 4 - - 4
3) Pabora ¢ yueOHbIMU TEKCTaMU 10 - - 10
6 Pa6oTa ¢ npodeccronanbHo- 28 ) i 30

OPHEHTHPOBAHHBIMHU
7 3auer - - - - 2
Bcero 74 - - 72 2

Tabmuna 1 — YueOHbIil 1an

3. Conep:xanne I
3.1. Copepxanne pasaenos I

Pazoen 1. Axmueusayus ciayxceonvix cnoe. UucnutenbHbie (KOJIUYECTBEHHBIC,
HOPSAKOBBIC), IPEUIOTY MECTAa U BPEMEHH, CITY>KEOHbIE IJ1aroJibl, Hapeyusl.

Pazoen 2. Ipammamuxa. CIOXHOE TPENIOKEHHUE: CI0KHOCOUMHEHHOE H
CIIOXHOMOAYMHEHHOe  mpeioxkeHus. Coro3bl U OTHOCUTENIbHBIE  MECTOMMEHHS.
beccoro3nble npuaaToyHble NpeUIoKeHUs. MeCTONMEHHs], CI0BA-3aMECTUTENH, CIIOXKHBIE U
HmapHble  COIO3bl,  CPaBHUTENILHO-COMOCTaBUTENbHBIE  000poThl.  CocnaraTenbHoe
HakJoHeHHe. MojanpHble r1arojibl. MojaanbHbIE TJ1arojibl ¢ MPOCTBIM M Mep(EKTHBIM
MH(UHUTUBOM. ATpuOyTUBHBIE KOMILJIEKCBI (uenoyku CYLIECTBUTENbHBIX);
MHBEPTUPOBAHHOE MPUAATOYHOE YCTYNUTEIBHOE WJIM IPUYMHBI; JBOWHOE OTPHIIAHME.
Ynorpebienue TUYHbIX (HOPM Tiaroia B aKTUBHOM M MaccUBHOM 3aiorax. CoriacoBaHue
BpeMeH. DyHkuuu MHPUHUTHBA: WHOUHUTUB B (PYHKIMHM TOJJIEKAIIETO, ONpeAesICHuUs,
oOctosiTenbcTBa. CHHTAaKCMYECKHE KOHCTPYKIMH: O0OpPOT OOBEKTHBIM Magex ¢
UHPUHUTHBOM; 000OPOT MMEHUTENbHBIN MajaeX ¢ MHPUHUTUBOM; MHPUHUTUB B (YHKIHH
BBOJHOTO 4YJeHa; HWH(PUHUTHUB B COCTABHOM HKMEHHOM CKa3yeMOM M B COCTaBHOM
MOJIaJIbHOM CKa3yeMoOM;

Pazoen 3. Paboma c eoxkadynapom. 3akperuieHHE CIY)KEOHBIX CIIOB B
TPEHUPOBOYHBIX YIpaXHeHHUsX. BBejgeHMe W aKTUBH3alUsl JIEKCUKM YYe€OHBIX U
npodeccruoHaNbHO-OPUEHTUPOBAHHBIX TEKCTOB.

Pazoen 4. Paboma c yuedOnblmu mekcmamu. YTeHue U T1EpPEBOJ TEKCTOB
oOmeHayyHol Ttematuku. IlpsmMoii u oOpaTHBIE IEepeBOJ TEKCTOB. BplloiHeHne
IIMCbMEHHBIX 33JJaHUM.

Pazoen 5. Paboma c npogheccuonanvno-opuenmuposannvimu mexkcmamu. Padora ¢
npoeCCHOHAIEHO-OPUEHTUPOBAHHBIMU ~ TeKcTamu.  Pabora ¢ TekctaMu 1O
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COOTBETCTBYIOILIEH HAyYHON HaIpPaBIEHHOCTH, aJIEKBAaTHOCTh IE€PEBOJIa, COOTBETCTBHE
JIEKCUKO-TPAMMaTUYECKUM HOpMaM f3blKa, BKJIIOYas YMOTpeOJeHUE TEPMHUHOB. YCTHOE
0000111eHIE U aHATTU3 OCHOBHBIX MOJIOKEHUN Ha MHOCTPAHHOM SI3bIKE MMPOYUTAHHOTO TEKCTA
M0 CHEIUaIbHOCTU. Pe3ioMe MpOYUTAaHHOTO TEKCTa, JIOTUYHOCTh, CBS3HOCTh, CMBICIIOBAs U
CTPYKTYpHasi 3aBEpIIEHHOCTb, HOPMATHBHOCTh BbICKa3bIBaHUS. [lOAroTOBKAa Hay4YHBIX
cTaTel, aHHOTaIMi, pedepaToB Ha HHOCTPAHHOM S3BIKE.

3.2. [lepeyeHnb TeM JeKIUit
He npenycmorpensl

3.3. [lepeyeHb TeM NPAKTHYECKUX 3aAHATHI

Ne i/t Tembl 3agaTuii Kon-Bo aynuTopHbIx
4acoB

1 Ienu, 3amaun Kypca. 2

2 TectupoBanne ypoBHst CPOPMHUPOBAHHOCTH TPAMMATHUECKUX 2
HaBBIKOB.

3 BBenenue cnyxeOHpIXx cnoB (yactb 1). BoimonHnenue 2
TPEHUPOBOYHBIX YIPAKHEHUI.

4 BBenenue cnyxeOHBIX cloB (4acTh 2). DBrimonnenue 2
TPEHUPOBOYHBIX YIPAKHEHUH

5 BBenenue cnyxeOHbIX cloB (uacTh 3). DBrimonHenue 2
TPEHUPOBOYHBIX YIPAKHEHUH

6 ITucbMeHHasi KOHTpOJIbHAs paboTa. 2

7 Cucrema BpeMEH aHTJIMHCKOrO TJarojia. BrimogHeHue 2
rpaMMaTHYECKUX YIPaXXHEHUH.

8 3akperienue Tembl  «Cucrema  BpeMEH  aHTJIIHMICKOTrO 2
TJIaroyiay.

9 Cucrema cMHTaKcHca. BpIlogHeHNe ynpaXKHEeHHH. 2

10 Cucrema cMHTaKcHca. BpIogHeHNe ynpaXKHEeHHH. 2

11 Cucrema cuHTaKkcuca. BpIlogHEHNE yIpaXXHEHU. 2

12 Tunel yTBEepAWTENBHBIX MNPEIJIOKEHUNA. 3aKpeIlieHue B 2
YIPaKHEHHSIX.

13 Henuunelie popmsl rnarona, ux GyHKIKY B IPEIOKEHHSIX. 2

14 @OyHKIIMM  BCIOMOTATEIbHBIX IJIarojOB B  AHIVIMHCKOM 2
npeuiokeHun. [IpakTnyeckne 3aganusi.

15 MopanpHble TJ1arojsl U UX SKBUBAIEHTHI. 3aKpeIUIeHUE B 2
yIpaKHEHUSIX.

16 [luceMenHass  KOHTpoiipHas  paboTa 1O  HU3YYECHHOMY 2
rpaMMaTHYeCKOMY MaTepHaiy.

17 Pabota c BokaOymsspom yueOHBIX TEKCTOB. 2

18 ITpaBuia moap30BaHMs JBYSA3BIYHBIMHU CIIOBApSIMHU 2

19 [TucemeHHbI TepeBo] yueOHBIX TeKCTOB No 1-3 2

20 ITucbMeHHBIN nepeBo] y4eOHBIX TeKCTOB Ne 4-6 2

21 [TucemenHbI epeBo] yueOHbIX TeKCTOB No 7-9 2

22 ITucbMeHHBIi nepeBo 1 yueOHbIX TekcToB Ne 10-12 2

23 ITucbMeHHBIN KOHTPOJIBHBIN NEepeBO yUeOHOTO TeKCTa 2

24 AKTHUBH3AIMS JTIEKCHYECKOTO 0011Ie-HAYyIHOT'0 TEKCTa 2
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25 ITepeBon 061me-HaydyHOTO TeKCcTa. DPOHTATBHBIN OMPOC 2

26 AKTHBU3aIUs JICKCHYECKOTO MHUHHUMYMa TpOQeCCHOHATBHO- 2
OPHEHTUPOBAHHOI'O TEKCTa

27 [MucbmeHHbIM nepeBoj npodeccrnoHaIbHO- 4
OPHEHTUPOBAHHOI'O TEKCTa

28 [TucbMeHHbIH nepeBo.l npogecCHOHATBEHO- 2
OPUEHTUPOBAHHOI'O TeKcTa. PparMeHTapHbI KOHTPOJIb.

29 BeinonHenne WHAMBULYaNbHBIA 3aJaHUM 110 TEKCTOBOMY 4
MaTepuainy.

30 [TucbMeHHBI KOHTPOJBHBIM MMepeBoa MPopeCcCHOHATBHO- 2
OPUEHTUPOBAHHOI'O TEKCTA.

31 OOpaTHbBIN TTEPEBOI TEKCTA MO CIICIHMATBHOCTH. 4

32 KoHTpob BBINOIHEHUS] WHAMBUYAJIbHBIX BHEAYAUTOPHBIX 2
3aJaHUH.

33 HtoroBoe 3ansrue. DOpOHTAIBHBIA ONPOC HM3YYCHHOTO 2
MaTepuaa.

BCEI'O 72 yaca

Ilenp NpPakTUYECKUX 3aHATUM — Pa3BUTUE Yy CIYIIATENICH HABBIKOB YTEHWsS M IIEPEBOJA
00IIeHayYHBIX IPO(HECCHOHATBHO-OPUEHTUPOBAHHBIX TEKCTOB.

3aHATHS TIPOBOAATCS B OOOPYNOBAaHHBIX YYEOHBIX —AayIUTOPHSX.
BO3MOYKHOCTb JiocTyna k MHTepHeT-pecypcam B JInnragoHHoMm KaOuHeTe.

Cnymaren UMEIOT

4.0prann3anMoOHHO-NeAATOTHYeCKe YCJIOBHS Peain3alui NPporpaMmmMbl
4.1. TpeOoBaHusi K KBaJM(UKANMH TNeJArOrH4ecKUX pPa0OTHHMKOB, NpeacCTaBHTeJel

NpeANPUSTHI 1 OPraHu3anuii, 00ecneYnBAOINNX Pean3aluio 00pa3oBaTeJbHOIO NMpolecca

Bricuiee mpogeccronanbsHoe 00pa3oBaHie B 001aCTH MHOCTPAHHOTO SI3bIKA

4.2. TpeOoBaHUsI K MATEPHAJBHO-TEXHHYECKHM yCJIOBHAM
Caiitel. Internet:

https://www.engvid.com

https://www.lingualeo.com

https://britishcouncil.com

https://englishclub.com

JluaragonHbIl KabuHeT Ha 12 pabounx MecT.
KK-TeneBu3opbl, MarHUTO(GOHBI, MATHUTHO-MapKEPHBIE TOCKH.

4.3. TpeboBaHusi K ”HPOPMAINMOHHBIM U Y4€OHO-METOAMYECKHM YCJIOBHAM

4.3.1. OcHoBHas1 IUTEpaTypa

Jlj;_)n ABTOp 3arnaBue I'pud u3nanus MznarenscTs I};S(Z;HH izg;f;mpo
1 2 3 4 5
1 Neil O’Sullivan, | Agriculture - Express 12

James D.Libbin Publishing | 2012



https://www.lingualeo.com/
https://britishcouncil.com/
https://englishclub.com/
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2 Lilia Raitskaya, Guide to - Macmillan | 2012 12
Stuart Cochrance | Economics
3 Jenny Dooley, | Grammarway - Express | 2012 12
Virginia Evans Publishing

4.3.2. lonoJiHUTe/ILHASA JIUTEPATYypa
B kadecTBe NOMOHUTEILHOM JTUTEPATYPHI UCIIOJIB3YIOTCS ayTCHTUYHbBIC HAyYHbIE

nyOIMKaIUy 110 TEMaM UCCIIEI0OBaHUH ciylaTenen

4.3.3. DJIeKTPOHHbIE MeTOAUYECKHE OCOOUs
He npexycmorpeMsbl

4.3.4. KomnbroTepHbie 00y4yaomue NporpaMmsl
He npeaycMoTpeHsl

4.4. O0uue TpeOOBAHNS K OPraHU3alUN 00Pa30BATEILHOIO NpoIlecca

OpFaHI/BaHI/IS{ O6p3.30BaTeJ'ILHOFO mnmponecca OCYHmEeCTBIISICTCS B COOTBETCTBUU C I[HH n

pacluCaHUsIMU 3aHSATHIA.

TeKYH_IHﬁ KOHTPOJIb 3HaHUH CJIym&TCJ'ICfI NpoBOAUTCA B BHAC TECTUPOBAHUA H IIYTEM

WHIUBHUAYAJIBHOI'O0 OIIpOoCa MO pe3yjbTaTaM BbBIIOJHCHHUA HWHIAWBUAYAJIbHBIX 3aHaHHﬁ Ha
MPAKTUYCCKUX 3aHATUAX.

Test.
1. Have you ever visited other countries? - Yes, ... to Italy and France.
a) was ¢) had been
b) have been d) would be
2. | feel really tired. We ... to the party last night and have just returned home.
a) went c) had seen
b) has gone d) was going
3. At the beginning of the film I realized that I ... it before.
a) see c) had seen
b) saw d) have seen

4. When the bus stopped in the small square, Helen ... her magazine and didn't realized at

first that she had arrived at her destination.

a) read c) was reading
b) reads d) had read
5. My sister's son ... in tomorrow's race, because he is too young. They do not allow riders

under sixteen.

a) won't ride c) wouldn't ride
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b) shan't ride d) doesn't ride

6. A beautiful bridge ... in our city. It will be finished next year.
a) builds c) is being built

b) is built d) has been built

7. It has been raining for two hours. | hope it ... raining soon.
a) stops ¢) would stop

b) shall stop d) stop

8. Television has many advantages. It keeps us informed about the latest news, and also ...
entertainment at home.

a) provide c) is provided

b) provides d) provided

9. On the other hand television ... for the violent behaviour of some young people, and for
encouraging children to sit indoors, instead of doing sports.

a) blames c) is blamed

b) blamed d) would blame

10. Some millionaires have lots of money and ... what to do with it.

a) don't know c) won't know

b) didn't d) knows

11. How ... at college? You didn't say much about it in your last letter.
a) do you get on c) will you get on

b) are you get on d) are you getting on

12. When you ... in this city again? - In a month.

a) arrive c) have you arrived

b) arrived d) will you arrive

13. Every time that | miss the bus, it means that I ... walk to work.

a) has to c) had to

b) have to d) could

14. Every time when | missed the bus, I ... to return home late.

a) must C) can

b) had d) may

15. That was great! It was ... meal you have ever cooked.

a) good C) best

b) better d) the best

16. This exhibition is ... interesting than the previous one.

a) little c) least

b) less d) the least

17. We saw ... good film last night. The film was about the love of a girl to her cat and dog.
a)a C) -

b)the d) an

18. Everybody agrees that ... happiness is very important in the life of people.
a) - c)a

b) the d) many

19. In the past people lived in ... harmony with the environment.

a)a c) the

b) an d) -

20. When they arrived ... the station, they rushed to the platform not to miss the train.
a)to c)in

b) at d) for
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5. HroroBas arrecranus caymiaresiei

OcBoenue /JIIII1 3aBepmraercst 00s3aTeIbHONM MTOTOBOM aTTecTaleil ciymareneid. Bupg
WTOrOBOM aTTECTALIMU — 3a4eT.

CrtpykTypa 3aueTa mpeaycMaTpuBaeT BBHITOJIHEHUE MHUCbMEHHOTO (PparMeHTapHOro nepeBoja
HAay4YHOI'0 TEKCTa MO TEME MCCIICIOBAHUS CIyIIaTesis (BBIMOJHEHHE WHAMBUIYATbHBIX 3aJaHU).
O6nem Tekcra 3000 meyaTHBIX 3HAKOB, BPEMs BBITIOJIHEHHS 45 MUHYT. 3a4€T CUMTACTCS CAAHHBIM
npu nepesoje 0osee 70% o0bEMa TEKCTA.

[Tpumep npodeccrnoHaTbHO-OPUEHTUPOBAHHOTO TEKCTA JUISI BHITIOJIHEHUS 3a4E€THOTO 3aaHUs
Text 1.

AGRICULTURAL MACHINERY.

Before the late eighteenth century, farmers tilled their fields with wooden moldboard plows.
In order to prevent the moldboard from wearing out quickly, plowrights or blacksmiths plated it
with thin iron strips. Wooden moldboard plows could not be mass-produced or repaired easily
because they did not have standardized designs or parts. Only iron, which could be cast, wrought, or
molded, would enable consistent duplication of plows specifically designed for a variety of soils. In
1807, David Peacock, a New Jersey inventor, patented the first successful plow with a cast-iron
moldboard and a wrought-iron, steel-edged share that made the plow easy to repair. The concept of
standardized, replaceable parts for the manufacturing of plows, however, is usually credited to
Jethro Wood of Scipio, New York. In 1814, Wood patented a plow with replaceable parts. Wood's
plow probably did more to replace the wooden moldboard plows than any other design, and farmers
quickly adopted it. After Wood's invention, plow technology, design, and manufacturing changed
little until 1837, when John Deere of Grand Detour, Illinois, made a plow to cut through the thick
sod and heavy prairie soil. Deere's plow had a highly polished wrought-iron moldboard and a steel
share, and it required only half the draft power of other plows. Deere's plow became known as the
"singing plow," because it produced a whine or hum as it cut through the soil. During the late
1870s, large-scale wheat farmers in California and the Red River Valley of North Dakota began
using two-bottom sulky or riding plows. These plows enabled a farmer to turn from five to seven
acres per day, compared to one acre per day with a one-horse walking plow, but four or five horses
were required for draft power. Plows with more than four moldboards remained impractical until
the late nineteenth and early twentieth centuries, when steam-or gasoline-powered tractors could
provide the necessary force to pull them through the soil.

Farmers usually seeded their crops by hand. In 1841, however, Moses and Samuel Pennock of
Chester, County Pennsylvania, designed a grain drill that deposited seeds through tubes attached to
a box. By the mid-1860s, farmers that raised small grains commonly used the grain drill. Farmers
typically used a dibble stick or hoe to plant their corn crop by hand. In 1864, however, John
Thompson and John Ramsay of Aledo, Illinois, developed a corn planter that dropped seeds at
designated spots in the furrows through a tube that extended to a hopper. This implement became
known as a check-row planter, because it planted evenly spaced seed that permitted cultivation of
the crop from four directions. The check-row planter became the standard corn-planting implement
until it was replaced by drills in the twentieth century.

Until the development of the reaper, farmers cut their small grain crops with a sickle or
scythe, permitting them to harvest just three acres per day. In 1831, Cyrus Hall McCormick tested a
reaper in Rockbridge County, Virginia. McCormick improved his reaper by adding a reel to collect
the stalks uniformly before the cutter bar, but he did not market it until 1840. In 1833, Obed Hussey
tested his reaper in Hamilton County, Ohio. Instead of a reel, Hussey's machine used a reciprocating
sickle with large triangular teeth that cut through the stalks. Hussey and McCormick continued to
improve their reapers while other inventors developed similar implements. By 1855, wheat farmers
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commonly used the reaper to harvest grain. By the mid-1860s, reapers had a self-raking mechanism
to clear the cut grain from the platform for the oncoming binders.

During the 1850s, inventors worked to develop a machine that would bind sheaves of small
grains into bundles. In 1856, C. A. McPhitrigde of St. Louis, Missouri, patented the first machine to
bind grain with wire. This machine had a mechanism that wrapped wire around the gavel of cut
grain and deposited the bundle of the ground ready for shocking. By the mid-1870s, the binder had
become popular among grain farmers, but the wire was expensive, heavy, and difficult to dispose.
During the mid-1870s John Appleby gave his attention to developing a twine binder. As early as
1857 he worked on a device that wrapped twine around a bundle of grain and tied a knot. He solved
this technical problem about 1874 or 1875 and, in 1878, Parker & Stone of Beloit, Wisconsin, built
four binders with Appleby's knotter. By 1880, the twine binders were rapidly replacing wire
binders. Twine binders would remain the primary implement for harvesting small grain crops until
farmers began replacing these machines with combines during the 1920s. Reapers and binders
enabled farmers to harvest from twelve to fifteen acres per day.

Threshing machines date from 1791, when Samuel Mulliken, a Philadelphia inventor,
patented the first implement. Yet, it was not until the 1820s that workable, hand-and horse-powered
threshing machines were developed. Jacob Pope, a Boston inventor, built the most popular
threshing machine. This hand-powered machine only separated the grain from the heads as the
operator fed the stalks into the revolving threshing cylinder. Pope's threshing machine did not
remove the straw or winnow the chaff. By the early 1830s, horse-powered sweeps and treadmills
drove the working parts of threshing machines and enabled farmers to thresh more grain with less
labor. In 1837, Hiram A. and John A. Pitts of Winthrop, Maine, patented a threshing machine that
separated the grain, removed the straw, and winnowed the chaff in one operation. This machine
could thresh about 100 bushels per day. By the 1850s, farmers who raised small grains commonly
used threshing machines.

In 1831, Hiram Moore, with the aid of John Hascall in Kalamazoo County, Michigan, tested
the first successful machine to harvest and thresh small grain crops in one operation. By 1843,
Moore believed that he had developed a practical combined harvesting and threshing machine, but
it was too large and expensive for small-scale grain farmers. The development of the combine came
during the 1870s at the hands of David Young and John C. Holt of Stockton, California. Although
one day it would become a major improvement, no one produced the combine on a large scale until
the organization of the Stockton Combined Harvester and Agricultural Works in 1884. The large-
scale wheat farms and dry conditions in California proved ideal for combine harvesting. The
working parts of the combine were powered by steam, oil, and, by 1904, gasoline engines, while
teams of twenty or more horses or mules pulled it through the fields. The largest of these machines
could cut 100 acres and thresh 2,500 bushels of wheat per day.

Text 2.
TECHNOLOGICAL CHALLENGES OF POLYMER RECYCLING

Perhaps the most successfully recycled commodity material in the u.s. today, and possibly in
the world, is aluminum. In the u. S., the aluminum waste stream comes mainly from aluminum
beverage containers, which are widely used for a variety of soft drinks and other beverages.
Recycling trucks are a common site in the parking lots of large grocery stores, and a large number
of americans routinely recycle their aluminum cans — largely due to reasons of environmental
consciousness, and partly because the recycling company pays cash for returned cans. One may
then ask why the equally-common plastic beverage containers (used in the u.s. for soft drinks, milk,
etc.), are not also extensively recycled. The answer is twofold. First, the production of aluminum
from raw ore is an expensive, energy-intensive process. By comparison, remelting of aluminum
metal for reforming into products is a much less expensive process. Secondly, remelted aluminum
performs just as well as the original material. There are few impurities in the waste stream, and
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organic residues on the aluminum surfaces are volatilized or decomposed during the high-
temperature process. In contrast, reuse of polymeric materials brings a whole set of problems.

Compatibility: there are many types of polymers. Except in rare cases, different polymer types
are not compatible — that is, they are not mutually soluble. When an attempt is made to mold a
mixture of two or more polymer types, the different materials form separate phases, and the overall
material sample typically has very poor mechanical properties and poor integrity. Even small
amounts of an «impurity» polymer can have a negative effect on properties. Given that there are
numerous different polymer types, this implies that either the waste stream must be very efficiently
sorted into its different components (a timeconsuming process), or that a way must be found to
compatibilize the two phases through some sort of surfactant or coupling agent at the interface.

Contamination: by their nature, polymers can absorb low molecular weight compounds,
which dissolve and migrate into the bulk of the material. Thus, compounds causing discoloration,
odor, or toxicity maybe incorporated into the material. The remolding process would not be
expected to result in destruction of dissolved contaminants; discoloration by impurities may become
worse as a result of the thermal treatment. Thus, remolded material may not be usable for the
original function, but may need to be employed in a less demanding (typically lower value)
application. For example, reuse of materials in food applications is probably impossible. No
company would be willing to manufacture plastic milk jugs using a waste stream consisting of
recycled plastic milk containers. If one such container had been used for storage of a foreign
substance prior to recycling (such as insecticide), and that foreign substance showed up in the
remade milk containers even in small amount, the resulting lawsuits and public reaction would
almost undoubtedly put the company out of business.

Degradation: polymers, in contrast to aluminum, are subject to changes in the macroscopic
properties due to subtle changes in molecular structure that can result from environmental factors:
u.v. light, thermal-oxidative processes that can occur during molding or even at room temperature,
attack by pollutant gasses in urban environments, chemical interaction with liquid contents, and
others.

Crosslinking: thermoset polymers, which were crosslinked as a part of their initial processing
to enhance properties, are particularly problematic for recycling. Remelting and reforming is not
possible. Fortunately, most of the common (inexpensive) engineering plastics are not crosslinked.

Rubber tires, however, are an example of a highly crosslinked product which exists in large
quantities. (roughly half the world’s rubber production goes into tires). In fact, virtualy all products
made from rubber are crosslinked.

Relatively low value: in contrast to aluminum, production of raw polymeric materials from
crude oil is relatively inexpensive. Given the cost of collecting, shipping, sorting, and cleaning
recycled polymers, there is little financial incentive for manufacturers of polymer resins to recycle
material. Basically, the combination of the low cost of virgin materials, the high cost of recycling,
the low cost of putting refuse into land fill, and the low value of energy to be obtained by burning,
combine to make the economics of polymer reuse marginal.




