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BBEAEHHNE

PacTeHneBOACTBO ABAAETCA OAHOM M3 KAIOUEBBIX OTpPaCACH
CEABCKOIO XO3fICTBA, 2 YPOBEHDL €IO PA3BUTHA OIIPEACAACTCH ITPHO-
puTeTaMH TrocyAapcTBa. Haamdame pasBuTOro pacTeHMEBOACTBA B
CTpaHE CIOCOOCTBYET OOECIIEYEHHIO IIPOAOBOABCTBEHHON HE3aBH-
CHMOCTH TPaKAAQH H B IIEAOM HAIIMOHAABHOH Oesomacuoctu. Ilo-
TPEOUTEAAMH IIPOAYKIIHH PACTCHUEBOACTBA CETOAHA ABAAIOTCA HE
TOABKO AFOAH U KHBOTHBIE, HO H IICABIE OTPACAH, CBA3AHHBIE C
ITIPOM3BOACTBOM OHOTOIIAMBA, MCAMIIMHA, TEKCTHABHAA ITPOMBIII-
AeHHOCTb U Ap. OAHAKO, OCHOBHBIE MOIIHOCTH PACTEHHUEBOACTBA
IO MPEAKHEMY OPHEHTHPOBAHEI HA IIPOM3BOACTBO IIPOAYKTOB ITHNTA-
HHA AASl YEAOBEYECTBA, ITOITOMY K IPOM3BOAUMOM CEABCKOXO3AH-
CTBEHHOH IIPOAYKIIUH B HACTOAIIEE BPEMA IPEABABAAIOTCA OYCHD
xKECTKHE TPeOOBAHUA HA COOTBETCTBHE I[EAOH IPYIIIE APAMETPOB
KaYeCTBa M OE30IIACHOCTU. DKOAOIMYECKAs YHCTOTA IIPOAYKIIHH
3ACCH 3aHHMAET OAHO U3 BEAYITHX MecT. CTpeMAeHIEe KOHKPETHOTO
ITIPOM3BOAHUTEASA, KOMIIAHHH HAH I'OCYAAPCTBA BHIABUHYTH HA PBIHOK
CBOIO CEABXO3IIPOAYKIIHIO AOCTUTACTCA YepPe3 OOECIEeUeHHE ITapa-
METPOB Ka4eCTBA AAHHON ITPOAYKIIMU U CHIDKEHHE € cehecTonmo-
cru. BrITOAHEHHME AAHHBIX YCAOBHH B PACTEHHEBOACTBE CETOAHA
HEMBICAUIMO ~ ©€3  HCIIOAB3OBAaHHA  AOCTHKEHHH  HAYYIHO-
TEXHHYECKOIO ITPOrpecca, IIPUMEHEHNA HOBBIX TEXHOAOTHI M CH-
CTEM MAIIIMH.

CmeHa CHCTEM MAITHH AAf BOSACABIBAHHA CEABCKOXO3SAHCTBEH-
HBIX KYABTYP B Pa3BHTHIX CTPAaHAX B HACTOSAIIEE BPEMS IIPOMCXOAUT
B PEKOPAHO KOPOTKHE CPOKH. B oTedecTBEHHOM CEABXO3MAIIIMHO-
CTPOECHHH AAHHBIE IIPOIIECCHI IIPOUCXOAAT 3HAYUTEABHO MEAACHHEE.
AoCTHKEHHA HAYIHO-TEXHUYECKOTO ITPOrPecca, BHEAPAEMbIEC B KOH-
CTPYKIIMIO HOBBIX TPAKTOPOB, KOMOAHHOB, CEABCKOXO3SHCTBEHHBIX
MarmmH (CXM) B CPeACTB MX TEXHHYECKOIO CEPBHCA ITO3BOAAIOT
ITOBBICUTH KA9ECTBO ITOAYIAEMON CEABCKOXO3ANCTBEHHOI ITPOAYKITHH,
HAACKHOCTD U IIPOU3BOAUTEABHOCTD TEXHUKHU, €€ 3PTOHOMHYHOCTD, 2
TAK/KE IIO-HOBOMY IIPEACTABHTH B3aHMOCBA3b B CHCTEMAX «MAIITHHA-
pacTeHue» U «MaIlTuHA-9eAOBeK». |loTeHIMaAbHBIE BO3MOKHOCTH
MAIITMH B TIEPHOA  9KCIAYATAITMM  MAKCHMAABHO — PEAAU3YIOTCH



IIPH HAAWYHAH CHCTEMBl HMHKEHEPHOTO OOECIIeUEHHsA IIPOHM3BOA-
crBa. AaHasd cHCTEMa B COBPEMEHHOM BAPHAHTE IIPEACTABAAECT CO-
OOM IITaT KBAAM(UIIMPOBAHHOIO HHKEHEPHOTO IIEPCOHAAA,
HIMEIOIIErO COBPEMEHHBIE CPEACTBA TEXHUYECKOIO CEPBHUCA, 4 TAK-
K€ KOMITAEKC YCTPOMCTB AAfl CBA3HM M KOHTPOAA 32 pabOTOMN Ma-
IMUH C UCIIOAB30BAHHEM HH(OPMAITMOHHBIX TEXHOAOTHH M KOC-
MHYECKHUX aIapaTosB. Aast IINSS HHTEHCUBHOI'O
COBEPIICHCTBOBAHHUA TEXHHYECCKAX OODBEKTOB M IIOSBACHHUA UX
IPUHIINIINAABHO HOBBIX BAPHAHTOB BA)KHO HMMETH IIPEACTABACHHE
O COBPEMEHHBIX IIEPCIIEKTUBHEIX HAIIPABACHHUAX PA3BUTHA CPEACTB
MEXAHHU3AIUN PACTEHUEBOACTBA U CHCTEM YIIPABACHUA IIPOHU3BOA-
CTBOM, 2 TAKXKE 3HATPH, KAK B KPATYAHIIHI CPOK AOBECTH HOBBIC
TEXHUYECKHE PEIIEHHA AO CTAAUH MACCOBOIO IIPUMEHEHUA. 3AECh
ITOAE3HO HCIIOAB30BATh UMEIOIIUNCA 3aPYOEKHBIH OIBIT IO IIPO-
ABIKEHIIO MHHOBAIIMI HA PBIHOK.

B yueOmomM 1mocoOHME  paCCMOTPEHBI  9TAaIbl  HAYIHO-
TEXHHYECKOIO ITPOIPEcca YEAOBEYECCKON ITUBHAM3AIINN 32 TTOCACA-
HUE TPH CTOACTUA U BBIACACHBI HANOOAEE 3HAYMMBIC H300PETCHHA
AaHHOTO IeproAa. Ocoboe MecTo YAEAECHO aHaAu3y (aKTOpOB,
ABITKYIIIUX HAyIHO-TEXHUYCCKUN IIPOIPEcC M 3aKOHOMEPHOCTAM
€ro pasBUTHA B IIEAOM M B CEABCKOM XO3fHCTBE B yacTHOCTH. Pac-
KPBITBI OCHOBHBIE (PUAOCOMCKHE B3IASIABI HA IIEPUOAHU3AIUIO TEX-
Hpgeckoro nporpecca. C TOYKH 3peHHA TCOPHH PEIICHHUA HHIKE-
HepHbIX 3aAa4 (TPH3) onmcansr sTamel pa3BUTHA TEXHOAOTHIECKIX
HIPUEMOB U CHCTEM OOPAOOTKHU ITOYBBI, 4 TAK/KE DBOAIOIUA CHCTEM
YIIPABACHUA MEXaHH3UPOBAHHBIMH IIPOIIECCAMU PACTEHUEBOACTBA.

[IpeacraBacHHAS B HOCOONN KAACCH(DUKALINA TEXHOAOIUN 1 CHU-
CTEM MAIINH AAfl PACTCHHEBOACTBA ITO3BOAUT YYAIIIUMCA IOAYIUTH
3HAHHUSA O IOKA3aTEAAX, XaPAKTEPU3YFOITHX TEXHOAOTHH W MAIITIHBI
PA3HBIX IIOKOACHHUH, UX KOAMYECTBEHHBIC H KAYECTBEHHBIE OTAMIHA,
a TaKKe aABTCPHATHBHBIC BAPHAHTHI Pa3BHTUA MEXaHU3HPOBAHHOIO
IIPOU3BOACTBA B OTpacAn. OpraHU3aI[HOHHBIE IIPOLIECCH H IIPEOO-
Pa3OBaHMA MHKEHEPHBIX CTPYKTYP B OTEYECTBEHHOM ArPOIIPOMBIIII-
AEHHOM KOMITACKCE ITOKa3aHbI C TOYKH 3PEHHUA CHHEPICTHKH, KaK
IIEAOCTHOCTD M B3aMMHBIC HCPCXOAI}I "ICTI)IpéX TCpMI/IHaAI)HI)IX IAC-
MEHTOB — BEINECTBO, S9HEPIHA, 3HAHUA 1 NH(OPMALIHA.



V4eOnoe mocobue MOKeT OBITH HCIIOAB3OBAHO IIPH H3YYICHUIH
aucrunAnasl «Mcropus u dpurocodusa Haykm», a TakKe AAA BEAE-
HIA HAYIHO-HCCACAOBATEABCKOH ACATEABHOCTH U CAMOCTOATEABHO-
ro O0ydYeHHus € IeABIO (POPMHPOBAHUA KOMITCTECHIIHH:

— VYK-1 — cr1ocoOGHOCTh K KPUTHYECKOMY aHAAU3Y H OLICHKE
COBPEMEHHBIX HAYYHBIX AOCTHIKCHHUII, TCHEPUPOBAHUIO HOBBIX HACH
IIPH PEIICHHH HCCACAOBATEABCKUX M IIPAKTUYICCKHX 3aAAY, B TOM
YHCAE B MEKAUCIUIIAMHAPHBIX OOAACTAX;

— VYK-2 — c1ocoOHOCTh IIPOEKTUPOBATH U  OCYIIECTBAATH
KOMIIACKCHBIE HCCACAOBAHMA, B TOM UHCAEC MCEKAUCIIHITAHAPHEIE,
Ha OCHOBE IIEAOCTHOIO CHCTEMHOIO HAyYHOTO MHUPOBO33PEHUA C
HICIIOAB30BAHUEM 3HAHHII B oOaacta wncropuu u (GuAOCODHH
HAyKH;

— VYK-6 — c1r10cOOHOCTD IIAAHHPOBATH U PEINATh 3aAAYN COO-
CTBEHHOTO IIPO(PECCHOHAABHOTO U AMYHOCTHOTO Pa3BUTHAL



1. OTAIIbI, ABUKYIIINE CHADBI
1M 3AKOHOMEPHOCTU
HAYUHO-TEXHHNUYECKOI'O ITPOT'PECCA

1.1. Dransl 1 ABMOKyIIIIE CHABI HAYYHO-TEXHUYIECKOT'O
nporpecca

Pony mexcruxu 6 cospementiom mupe ozpomrna. Bee cymecmsyromue na
semae yusuausayuy Pusocoder pasdesqnom Ha 06a muna: mpaduyuoHse i
mexcrozennie [1]. B mexrocernoll yusuausayuu uHmencusHoe passuniue nex-
HUKU U 1726XHON02UU ONpPeOesAen OCHOBHYLE XapaKmepucmuxi ol yusuiusa-
yuu. «B mexnozennon yusususayuu nayuro-mexmuueckutl npozpecc nocmoanHo
Mengen cnocober obuerius, Popmer KOMMYHUKayuil a100etl, munsvt AUYHOIU U
obpas scusnuy [1]. Texcroeennveii mun yusuausayun cmanosumca e106aavHsiM
CNOCOBOM Ue/106€HecK020 CYUyYeciIB08aHA.

CeABCKOXO3AMCTBEHHYIO OTPACAb PACTCHUEBOACTBO YEAOBEYC-
CTBO HAYaAO Pa3BUBATh HECKOABKO ThICAY AeT HazaA. CoBpemeHHOE
PACTEHUEBOACTBO XaPaKTEPHU3YEeTCA KOMIIAGKCHOM MEXAHHU3AITHUEH
IIPAKTHYECKH BCEX TEXHOAOTHYECKHUX oleparuii. PasBurue TexHO-
AOIHI B 3€MACACAHH COIIPOBOKAACTCA CO3BAAHHEM CHCTEM MAIIINH,
OTPAKAFOIINX COBOKYITHBIE IIOTPEOHOCTH B HUX HAa KOHKPETHOM HC-
TOPHUYECKOM 3Talte. MaIlliHEI, ITO3BOASIOININE 3aMEHHTH PYYHOI
TPYA B IIOAE, ABAAIOTCA IPOAYKTOM HAYYIHO-TEXHHUYIECKOIO IIPOTPEC-
ca. AAd y4EHBIX U MH)KEHEPOB BAKHO 3HATH, YTO ABAACTCA ABIIKY-
IEel CHAOH M KAKOBBI 3aKOHOMEPHOCTH Pa3BHTHA TEXHUYECKHX
OO'BEKTOB, 4 TAKKE CHCTEM, OOECIICUHBATOIINX UX IKCIIAYATAIIHIO.

Texruueckuti npozpece 6 110604 cpepe uen08euecKoll deanensHoHIU ce200HA
repaspuisro céazar ¢ npozpeccoym nayku. Hayuno-mexnuueckutl npozpece npeo-
cmasanen coboll  eduroe, 63auMO0G)CA0BACHHOE NOCHIYNANICNbHOE Da3sumIte
Hayku u mexnuxy. Hayurno-mexnuueckuil npozpecc — smo coseputericmsosariie
7PY00601L deanmenvrocmiu A100et, NPUUEM COBEPULEHCINE08atHe 6 DaHHOM (A)Hae
osHauaenm Arboe  NOCHIYNAMIEAbIHOE USMEHEHUE MaImEpUaNbHO-1MeXHUMECKOZ0
bastca npoussodcmea.

Oorotl u3 ena6Hsrx 3aday, nocmasaeHHsix neped npozpeccom eufe 6 IN0Xy
Bosposcoenus (kozda on empe e naswiéanca nayuno-mexnuyeckum), 66110 0c60-
Gooicderiue we06eKa 01 1MA20M PUIUUECKO20 17PYOa.



CoBpeMeHHBIIT HAYIHO-TEXHIYECKHUIT IIPOTPECC XapaKTePU3yeTCs
ABYMS ITyTAMI PA3BUTHA

e  9BOAFOIIHOHHBIM, IIPEACTABAAIOIINM COOOH COBEPIIIEHCTBO-
BaHUE U PAIMOHAAN3AIINIO MCIOAB30BAHUA M3BECTHBIX BHAOB TEX-
HUKH, TEXHOAOTHH, OOOPYAOBAHNSA, MATEPHAAOB, HCTOYHUKOB SHEP-
Ium;

*  PEBOAIOIIMOHHBIM — Ka4ECTBEHHBIM IIEPEBOPOTOM B ITIPOU3-
BOAHTEABHBIX CHAAX U IIPOU3BOACTBEHHBIX IIPOIIECCAX, OA3HPYIO-
IMAMCH Ha HCIIOAB3OBAHHH ITPUHITMIIMAABHO HOBBIX, HEHM3BECTHBIX
paHee BUAOB 3HEPTUH, MATCPHUAAOB, TEXHUKHU, TEXHOAOT U

I1yTs, 110 KOTOPOMY Pa3BUBAETCA IIPOIPECC, 3ABUCUT OT YCAOBHIH,
CAOJKHBIIIIXCA B OOIIECTBE HA KOHKPETHOM 3Tarle HCTOPHYECKOIO
pasButua. CTpeMACHHE KOHKPETHOM CTpaHBl OOECIIEYUTh COO-
CTBEHHYIO TEPPUTOPHUAABHYIO, IIPOAOBOABCTBEHHYIO U SKOHOMUYE-
CKyIO OE30IIaCHOCTh HMAH 32BOEBATH COCEAHHE IOCYAAPCTBA HYACTO
IIPUBOAMAO K HHTEHCH(DHKAIUK PAa3BUTHA HAYIHO-TEXHHIECKOIO
Imporpecca B OTAEGABHO B3ATOH crTpane. Kak mpaBmAo, mpaBHTEAR
CTPaH B TPYAHYIO MHUHYTY IIPUBACKAAN I'C€HHAABHBIX YVICHBIX U HH-
»KeHepoB. B kadecTBe mprMepa MOKHO IIPHBECTH BEAMKHX H300pe-
tateaeri Apxmmepaa Cupaxysckoro m Aeonappao Aa Bumgw, upu
HAy4YHBIC M TEXHHYECKHE AOCTHKEHHA OBIAM PEBOAIOIIHOHHEL B IIC-
PHOA AHTUYHOCTH U B 310Xy Bospomkaenmus, u meperarayAm rpa-
HHIIBI HE TOABKO CTPaH, HO M CTOACTHH H HAXOAAT IIPUMEHEHHE
B COBPEMEHHOM TEXHUKE.

brrryer MmHeHME, 9TO BOMHBI ABAAIOTCA I'AQBHOM ABYKYILIEH CH-
AOH HaygHO-TeXHHIYeckoro mporecca. Ckopee BCero, A0 IEpHOAA
XV-XVII BexkoB 9TO YaCTHOE MHEHHUE OIIPaBABIBAAO cebd. Fckaro-
YCHUEM AHIIIb MOXXHO CYHTATH CAY"IQ.I/I I/I306PCTCHI/Iﬁ paSAI/I"IHI)IX
IIPUCIIOCOOACHHH OBITOBOIO HA3HAYEHMUSA, KOTOPBIE IIO3BOASAU O0-
AETIHTH (PH3UIECCKHH TPYA YEAOBEKA, CYIIECTBEHHO BAMAAM Ha TEX-
HOAOTHH IIPOU3BOACTBA IIPOAYKIIUN M Ha CAMH CPEACTBA IIPOU3BOA-
crBa. Ao magana XVII Bexa Hayka u ydu€HBIE ITO-HACTOSINIEMY B
obrectBe He mpusHaBasuch. [lepseie rermu XVII Bexa, takue, kak
Mcaax HproToH, HA3BBAAKCH €CTECTBOMCHBITATEAAMHI, ITOTOMY YTO
AAS TAKUX AefiTeAed B TedeHne nogru cero XVII croaerns me cyre-
CTBOBAAO HYETKOrO ompeaeAcHus. [losBAeHIE HOBBIX H300pPETEHHBIX



MAIIIIH B 3TOM BEKE 3aA0KHAO OCHOBY HHAYCTPHAABHOTO ODITIECTBA
1 CTAAO YACTBIO IIOBCEAHEBHOM M SKOHOMHMYECKOII JKU3HH €BPOIICH-
ckux crpas. K xonmy XVII Beka mponsoIiAa HaydHAs PEBOAFOIINA U
HAayKa COCPEAOTOYHAA B ceOe OOBEM 3HAHHUI, AOCTATOYHBIH AAf
OOBACHEHHUA OKPYKAIOIIEH ACHCTBUTEABHOCTH W OIIMCAHUA IIPHH-
IIUIIOB ACHCTBHA HOBBIX TEXHHYECKHX ycTpoucTs. Mcaax Hrerorom,
baes Ilackaas, I'aanaco I'aanaeii, Pene Aexapt u Apyrue crasu us-
BECTHBIMH VICHBIMI.

Texumueckue aoctmxenus ya€usix XVII croaerns OyprO 2BO-
arorrmonuposasn B Tedenue XVIII Beka, oAHMM m3 TAaBHBIX pe-
3YABTATOB 3TOH BOAFOIINH ABAAECTCSH ITOABACHHUE ITAPOBOIO ABHUTIATE-
Ad U MAIIHHHOIO OOOPYAOBaHHSA, 9YTO, B IIEAOM, H3MEHHAO
IIPUHITUIIEL S3HEPTETUIECKOIO OOECIIEUYEHNs IIPOMBIIIIACHHOIO IIPO-
HM3BOACTBA M 3aMEHHAO PY4IHOH TpyA (Tada. 1.1). Mimenno B artot
IIEPHOA ITPOM3OIIIAA TIEPBAs ITPOMBIIIACHHAA peBoArorud. [lepexoa
oT MaHy(AKTYPHOIO IPOU3BOACTBA K (PAOPUIHOMY (MAIIMHHOMY),
OCHOBAaHHOMY Ha HOBBIX 3HEPIOHOCHTEAAX, ITO3BOAHA YBEAHYHTDH
IIPOU3BOAUTEABHOCTh TPYAA M CHH3HTH CEOECTOMMOCTDH ITPOH3BO-
AUIMOH ITPOAYKITHH.

Tabauya 1.1.
Basxusie n3o6perennsa XVIII Bexa
H306perenne Toa H3o6peraresn
1 2 3

Cesnxa 1701 Aserpo Tyaa
ArmocepHBIiT TApOBOI ABUIATEAD (IIATEHT) 1712 Tomac Herokomen
DAEKTpHUYeCKUil KOHACHCATOP 1745 E.T. ¢ou Kaefict
Co0Opan yAyUIICHHEI ITAPOBOI ABUIATCAD 1769 Asxeiime Varr
Daekrpudecknii Teaerpad (TaTeHT) 1774 Kopx Ay Aecax
Msobperenne mapoxoaa 1775 Kax Ilepne
V300pereHne MOAOTHAKH 1784 DuApro Meika
Koncrpynposanme 1epBoro mapoxoaa 1786 Nskon Oura
V306peTeHne IIapuKOIOAIIMITHIKOB 1794 Duannn Borsu
[Tperu3HOHHbIN TOKAPHEIH CTAHOK 1797 Fenpu Moacan

CraHOBACHHE SKOHOMHKH OTAGABHOTO IIPEAIIPUATHA HAH IIe-
AOTO rocyaapctsa B EBpore temepp OBIAO HEMBICAEMO Oe€3 yduéra




AOCTHZKEHHU HAy9IHO-TeXHHYeCKOro mporpecca. [lossuaace aBHO
BBIPAKEHHAA ITPOMBIIIIACHHAA KOHKYPEHIIHSA KaK B IIPOM3BOACTBE
IIPOAYKTOB, TOBAPOB OOIIETO HOTPEOACHNS, TAK U B U3TOTOBACHUH
CAOXKHBIX TEXHUYECKHX YCTPONCTB U CPEACTB IIPOMU3BOACTBA. AaH-
Hasg KOHKYPEHIIUA Ha YPOBHE OTACABHBIX IIPEAIIPHATHI OIIPEAE-
AAIAACH 9KOHOMHUYECKUMH YCAOBHUAMHU U IIOTPEOHOCTHIO BBIKHBA-
HHA IPEATPHUATHA HA OCBOCHHOM PBIHKE N 3aBOEBAHUIO HOBBIX
PBIHKOB COBITA IMPOAYKIIHH. KOHKYPEHITHNA OTACABHBIX CTPaH B OC-
HOBHOM HMEAQ CTPEMACHHE OOECIICYHUTH YK€ YIIOMHUHABIIHECH
IIPOAOBOABCTBEHHYIO M 9KOHOMHYECKYIO OE30ITACHOCTD, 4 TAKKE
ITOAUTHYECKOE BAHAHHUE. 3a9aCTYIO MOHOIIOABHBIH «CTOBOP» IIPO-
MBIIITAGHHHKOB OAHOH CTPaHBI IPOTHBOAEHCTBOBAA Pa3BUTHIO
MHHOBAIIMI U HAYYHO-TEXHHYECKOTO IIPOrpecca B APYIOH CTpaHe.
HMcropus 3HaeT HEMaAO IPUMEPOB TOro, Kak nMeHHO Poccus 1mo-
CTPaAaAa OT IIOAOOHBIX «CTOBOPOB» EBPOIICHCKUX H CEBEPOAMEPH-
KAHCKUX IpeAnpuHuHMaTeAeid. Takum o00pasom, HOANTHKA OT-
ACABHBEIX TOCYAAPCTB M 3KOHOMHYECKAA KOHKYPEHIIHS ABAAFOTCA
BAKHBIMH (DAKTOPAMU B Pa3BUTHU HAYIHO-TEXHUYECKOIO IIPO-
rpecca.

B Tabamme 1.1. u3 mHepednCAECHHBIX BAKHBIX H300pETEHUIT
XVIII Beka HEITOCPEACTBEHHO K CEABCKOMY XO3AHCTBY OTHOCATCH
TOABKO TPH — CeAAKa, MOAOTHAKA U ITAPOBOM ABHTaTeAb. OAHAKO,
AO KOMITACKCHON MEXAHHU3AIIUHU IIPOIIECCOB PACTEHHEBOACTBA OBIAO
emé Aasexo. OCHOBOM IHEPIETUKN IPU KOMITAGKCHON MEXaHH3a-
LIUH TIOAEBOACTBA ABASIFOTCH MOOHABHBIC SHEPIETHYECKHE CPEA-
ctBa — TpakTophl. HecmoTrpa Ha mossaeHme B mocaeanme 50 aer
AABTEPHATHBHOM ITOAEBON 3HEPIETHKH, — MOCTOBOE 3EMACACAHE I
CTPYHHBIH TPAHCIOPT [2], TPAKTOPHI €I HE OAHO ACCATHAETHE Oy-
AYT PACCMATPHUBATHCHA KAK OCHOBHBEIC 3HEPTETHYECKHE CPEACTBA IIPH
IIPOU3BOACTBE IIPOAYKITUH PACTEHUEBOACTBA.

[Tossaenue maposoro asuratead B XVIII Beke yckopuao peBo-
AronoHHOE 1oABAeHHE B XIX Beke HOBEIX CAMOXOAHBIX TPaHC-
IIOPTHBIX U 3HEPTETHYECKUX CPEACTB Ha ITAPOBOM TATE — IIapOBO32
U TPaKTOpa, KOTOPbIE ITOCTEIIEHHO 3aMEHAAN TPAHCHOPT HA KUBOT-
HOI1 TATE (TadA. 1.2).



Tabauya 1.2.

Basxusie nzo6perenna XIX Beka

HN3o6perenne Toa HNso6peraTesn
1 2 3
ITpoekr mapoxoAa ¢ rpeOHBIM BUHTOM 1803 | Ason CruseHc
DAeKTprYecKas AyroBas CBapKa 1803 |ITetpor Bacuamit
Baaanvuposua
ITaposos 1804 |Puaapa Tpepmruk
IToaBoamnas aoaka «Hayruayc» 1805 [Pobepr Pyaron
AyroBas AamITa 1 3SACKTPHYECKUI CBET 1809 [Xamcpn Assu

9AeKTp0M0Top 1821 [Maiixa ®Papaaeit
T'azonokocmaka 1830 |DaBmH Baaamar
/Katpennas mammaa 1831 |Caiipyc Makkopmuk
9AeKTqueCKHI71 reHepaTrop 1831 |Maiixka Papaacii,

Anpom Meaank

Daexrpraeckuii Teaerpad

1832

ITaBea AbBOBHY
JREZPVNIiY

BACKTPOABI/II‘QTCAI) ITIOCTOAHHOTIO TOKa

1833

Vuapam Crepaxken, Tomac
AsBenriopr

Kykypy3HbIii cedaTeab 1834 |I'erpu Basp
TMaeunei KATO4 1835 |Coanmon Meppux
3epHOYOOPOUHBIH KOMOAH 1836 |Xaiipam Myp,
Asxosed Xackaan
Teaerpac u a36yxa Mopse 1837 |Camroaab Mopse
Dororpadus 1837 [Aym Aarep
CTaAbHOH IIAYT 1837 | Amon Amp

Tpakrop Ha TyceHHMIHOM XOAy ¢ mapoBem| 1837 |Awon I'mrror
ABHTATEAEM (HE MOAYIHA IPH3HAHISA)

ByaAkammsuposammas pesuna 1839 [Yapans I'yauep
CoBpemMeHHBIH BeAocHItes ¢ rmeaaramn u ceA-| 1839 |Kupkmarpuk
AOM Makmuasan
IlepBoe MuHEpaAbHOE YyAODpEHTE 1840 [FOctyc Aubux

MunepaapHOe yAoOperue cynepdocdar

1842

Ao Benner Aoyc

IlepBbrit saeBaTOp

1842

Aosed Aapr

Byakanmsuposannsie mokpsimkn mHeBMatH-| 1845 |Pobepr Viapam
YECKHX IIHH Tomcon
AokomMoOHAD AAf Bemamke — ceAbckoxossii-| 1850 |Vuawsam 'oBapa

CTBEHHBIX YITOAUH (ITPOTOTHUIT TPAKTOPA)

Aupmxabap ¢ nmmranuem ot repsoro asmann-| 1852 |Aupn ZKuddap
OHHOT'O ABHTATEAA (HEyAadHAA pa3pabOTKa)
ITuaoTrpyemsril maamep 1853 | Amopax Ketiau
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ITpopoaxenne Ta0A. 1.2.

1 2 3
Bopoma 1856 |Asopax Mcrepan
Apnrareas BayTpennero cropanus (ABC) 1858 |7Kau Aenyap
BaxyymHBIT AOMABHEIN aTmapar 1860 |A. O. Koasun
Beaocurea 1861 |ITeep Mumro
Merasamdeckas BeTpAHAA MEABHHIIA 1872 |Ax. C. Pucaon
Teaeon 1876 |Aaexcanap I'pexem Baaa

YernipéxTakTHEI  ABHTaTeAb BHyTperHero| 1876 |Hmkoaayc Asrycr Orro
CropaHus

Msobpererne n cospanne ruaposackrpo-| 1878 | Vmabsam Asmopak
CTAHIHH Apmcrponr

Kyaprusarop 1880

[lepsbiii Tpakrop, ABUrateab koroporo pa-| 1882 | Axon ®@poanx
OoTaa Ha HePTEIIPOAYKTAX

ITepsrrit npakTraabit aBTomoouas ¢ ABC 1885 | Kapa benrx

IMepsrrit paGounit mportoTuir pycckoro ryce-| 1888 | ®@. A. bamnos
HITYHOTO TPAKTOPa

Apunrareasp un Tpancdopmartop nepemensoro| 1888 | Huxoaa Tecaa
TOKA

ABC Ha AM3€ABHOM TOITAHBE 1892 | Pyaoapd Amsean

Hecmotps HA TO, 9TO aBTOPOM IIEPBBIX IAPOBBIX CAMOXOAHBIX
mamme cantaerca sKosed Krompo, mocraBure cBoe m3oOpereHme
Ha PEABCEI €My HE IIPHIIAOCE. [IepBBIM, KTO M300peA mapoBO3, CTaA
Puaapa Tpesurtuk, nmxenep us Anramm, kotopsii B 1801 roay
CHAYAAA IIPOAYMAA KOHCTPYKIIMIO HOBBIX ITAPOBBIX KOTAOB — AE€I-
KUX U IPAKTUYHBIX, 4 3aTE€M 3aIIaATCHTOBAA IIEPBBIH B MHPE ITaPOBO3
«Puffing Devily. ¥V aaHHON MOAEAH OBIAM XOPOIIHE TEXHIYECKUE
XapPaKTEPUCTUKN, HO U €€ IIPOU3BOACTBO OBIAO IIPEKPAIIECHO H3-3a
HEXBATKH CTAAH, U3 KOTOPOI IIPUXOAHAOCH ACAATH PEABCHI, IIOTOMY
YTO YyI'YHHBIC PEABCHI IIOIIPOCTY HE CIIPABASAUCH C OTPOMHBIM Be-
COM TPAaHCIIOPTHOTO CPEACTBA U IIPOTHOAANCH.

B 1813 roay Or1a mmocTpoen mapoBos «baroxepy, KOTOpPHI IpH-
ayman Asopax Credencon. Tpernii ycoBepIIeHCTBOBAHHBIN BapH-
aHT 3TOrO TPAHCIOPTHOTO CPEACTBA MOABUACA TOABKO K 1816 roay,
OH OBIA CITOCOOEH Be3TH 10e3Aa BecoMm AO 50 TOHH, pa3BuBad CKO-
pocts 10 km/ 4.
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B 10 Bpemd, kak B Mupe yxe HAYMHAAM €3ANTH ITApOBO3HL, B Poc-
CHH IIEPEMCIIEHHE AFOAEH MEKAY TOPOAAMH OCYIIECTBAAAOCH Ha
KOHHBIX AHAMKaHCaX. Vlcropuro mapoBO30OCTpOeHHSA B HaIlleH
crpane Havaau B 1830 roay Edpum 1 Mupon Yepemanosst — co-
3AATEAH IIEPBOIO POCCHIICKOrO ImapoBo3a. bparea UeperraHoBE ObI-
AWl KPEITOCTHBIMH HA YPaAbCKHX pyAHHKAX AeMHAOBBHIX. «[lapoxoa-
HBIA AMAMAKAHEI (Tak HA3BIBAAM CBOE TBOpeHHE depermaHOBBI) —
obiA TOTOB B 1834 roay. «Keaesnoe uyaow, myrarormee OKpYKaro-
IIIUX, ABUTAAOCH ITO YYTYHHBIM PEABCAM, OBIAO PACCIMTAHO Ha ITepe-
BO3KY PYABI, Pa3BHBAAO CKOPOCTB AO 15 km /4.

Pucyrox 1.1. Modess napososa Gpamses Yepenarosvix

YepenmaHOBBI CTAAM IIEPBBIMH, KTO CO3AaA MapoBo3 B Poccnm, nx
MaIuHa OblAa PadOTOCIIOCOOHA, HO OHA OKA3aAaCh HE BOCTPeOOBa-
Ha. BAaaeAer ypaAbCKUX PYAHHUKOB H METAAAYPIHYIECKOTO IIPOU3-
BOACTBA AEMHAOB KHA 32 TPAHMIIECH M HE IPHAAA 3HAYCHUA pa3pa-
OOTKAM CBOMX IHOAOIEYHBIX. [Ipm 3TOM OH ITO3BOAMA BBIEXATH B
AHrAuIo OpathaM UepermaHOBBHIM AAA OOMEHA OIIBITOM, KyAd OHH
OTHPABUANCH ITO IIPUTAAIIEHHUIO AHTAMMCKHX BAacTed. FIspecTHO
TaKKe, YTO AHTAHMCKHE HHKCHEPHI ITOCEIAAN YPAABCKHE PYAHHKH
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U BHHMATEABHO 3HAKOMHAHCH ¢ pazpaborkamu Yeperranossix. M-
TOPHUYIECKUX (PAKTOB BMEIIATEABCTBA AHIAMICKHX ITPOMBIIIACHHH-
KOB B CYABOY POCCHIICKOIO ITapOBO3a IPAKTUYECKU HET, 3aTO AOCTa-
TOYHO (DAKTOB KAfAY3HHYECTBA MAAOIPAMOTHBIX U 3aBUCTAUBBIX
ITPUKA3YNKOB Ha ITPEAIPHATHAX AeMHAOBA, KOTOpEIEe 0OBHHAAN Ye-
PEITAHOBBIX B YyAAYECTBAX, CAMOYIIPABCTBE, OECIIEABHOM PACXOAO-
BAHHH METAAAA HA ITAPOBO3BI H PEABCHI AAfl HUX. AOHOCHI IIHCAAUCH
3a rpannny Aemuaoy u B Canxr-IlerepOypr B HaA30pHBIE BEAOM-
crBa. Caeayer ormernts, uro mapp Hukoaait 1 Opia mpekpacuo
OCBEAOMAEH O paspaboTkax UepemaHOBBIX, HO TeM HE MEHEE AAf
Havasireroca B 1836 1. crpomreabcTBa mepBoi B crpane [lapcko-
CEABCKOH JKEAC3HOM AOPOTH OOIIErO ITOAB30BAHUA OBIAHM IIPHUHATEI
AHTAMIICKHE ITAPOBO3BI U KeAE3HEIE Aoporu. Bepro rosopsar — «waer
IIPOPOKOB B cBOeM otedecTBey. COBPEMEHHUK CTPOHTEABCTBA IIEp-
BOH OTEYECTBEHHOM keAe3HOI aoporu dpurocod Yaapaes I1. f. B
OAHOM U3 CBOHMX 3HAMEHHUTHIX ITHCEM B 1836 rOAy OIMCHIBAA KapTH-
HY POCCHHICKOH KU3HWU: «..B Poccuu nem npozpecca, 6ce ocrosaro ra saum-
cmeosaru. ..Mz Jcusem aums 6 camom oparudentiom Hacmosnem es npo-
wedntezo u 6ydymeo, chedu nA0CK020 3ACHION. ...

K 1880 roAy KOAHYECTBO HApOBBIX AIPETaTOB B HAILEIH CTpaHE
3HAYHTEABHO YBEAHYHAOCH, XOTf HX IIPOH3BOACTBO 3aHHMAAO
TOABKO TpeTh peiHKa. Ho cumTaercsd, 9To MMEHHO HAIIM MHKEHEPHI
CMOTAH PaspyIIuTh MOHOIIOAHIO AHIAUN Ha UX IIPOU3BOACTBO. Bee
PyCCKHE HM300PETATEAN IIPOXOAUAH HYEPE3 PABHOAYIIHE YHHOBHU-
KOB, OOABIIIMHCTBA KYIILIOB M OOIIECTBA M C TPYAOM IIPOABHIAAN
CBOM HOBATOPCKHE HAEH, KOTOPBIC aKTHBHO ITOAXBATEIBAA 3aIlaA U
BHEAPAA B CBOIO 9KOHOMHKY.

CaMpIil TIEPBBIH B MHpPE IIPOTOTUII TPAKTOPA C ITAPOBBIM ABHIA-
TeAeM HOABUACH B 19-M Bexke. AHTAMICKAIN yIEHBIH H H300PETATEAD
Vuabam I'oBapa ucrioapsosas B 1850 roay AOKOMOOHAB AAfl BCITAILI-
KI CEABCKOXO3fAMCTBEHHBIX YTOANH. YiKe k koHIy XIX Beka, Ha 3eM-
Afx BeAnkoOpuTaHHE MCIOAB30BAAOCH OKOAO ABYX TBICAY ITOAOO-
HeIX arperatoB. Mmxenep Axkon ®Ppoanx, poaoM u3 1rrata AHoBa
(CLLIA), B 1982 roAy CKOHCTPYHpPOBAA H 3aITATCHTOBAA IIEPBBII
TPAKTOP, ABUTATEAb KOTOPOTO pabOTaA Ha HEPTEIIPOAYKTAX.
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[TepBbIif TPakTOp Ha TYCEHMYHOM XOAY C ITAPOBEIM ABHTATEAEM
n3obpea anramganus Ao I'mrkor. B 1832 roay on 3amarenToBas
cBoe m3o0pereHue, a B 1837 roay mofABHACA pabOYMIl SK3EMIIAAD
TPAKTOPA, IIPEAHA3HAYCHHBINA AASl IIAXOTHI M OCYIIEHUA OOAOTHCTBIX
mectHOCTel. Amepukanery W. P. Miller B 1858 roay mpmaymas u
CKOHCTPYHPOBAA IYCEHHYHBIM TPAKIOP, IPUHABIIMH yYacTHE B
CEABCKOXO3AMCTBEHHON BBICTaBKe ropoAa Mapucsuaa, mrrat Kaan-
dopHHA, 32 YTO IMOAYYHUA IIPEMUIO U IPU3HAHUE 32 HEBEPOATHOE
nzobperenne. K coxasennro, nzooperenns Muaaepa u I'urkora He
IIOAYYHAH AAABHEHIIIEro pasBuTus. [lepBBIT IPU3HAHHBIN IIPaK-
THUYHBIM IYCEHUYIHBIH TpakTop moctpoua B 1901 roay usobperarean
Alvin Orlando Lombard.

Mcropus co3aaHHA M IPOM3BOACTBA OTEYECTBEHHOIO TPAKTOPA
BO MHOIOM CXOKa C MCTOpHed mapoBosa. B Poccmiickoit mvmeprm
BIIEPBBIE O TPAKTOPE, KAK O CAMOXOAHOM 3KHIIa/KE Ha T'YCEHUIHOM
XOAY, 3adBHA B 1837 roay kpecroaaua Amurpuii 3arpmxckuit. CBOI
CAMOXOAHBI TPAKTOP OH ommcaA Tak: «OKOAO KaKAOTO OOBIKHO-
BEHHOI'O KOAECA, Ha KOTOPOM KATHTCH 9KHIIAK, OOBOAHTCH KEAC3HAA
IICITb, HATATHBacMasd I_HCCTI/IyFOAI)HI)IMI/I KOAécaMI/I, HaXOAAIITHMUCA
BIICPEAN OOBIKHOBEHHOTIO. BOKa IIeCcTHyroABHBIX KOAEC PaBHAIOTCA
3BEHBAM IIEIH; I CHH 3aMEHAOT AO HEKOTOPOH CTEIIEHH 7KEAE3-
HYIO AOPOIY, IIPEACTABAAA KOAECY BCETAA TAAAKYIO H TBEPAYIO ITO-
BEPXHOCTBY.

I'ycenmanbiii x0A — BeAukoe U yHAQ-
MEHTAABHOE H300pETEHHE, KaK M KOACCO.
Ho ecam nma cosaaTeas KoAeca 3aTEpAHO B
rAyOHHE BEKOB, TO H300pETATEAAMHU IyCe-
HOIIBI, OT KOTOPOH IIOIIAM TPAKTOPBI H
TAHKH, M3BECTHBI — 3TO PYCCKUI KPECThA-
nna ®Pepop AOpamoBud BAnHOB u aHTAH-
vanuH AkoH I 'UTKOT.

[lepBorii pycckuii TpakTop Ha Tyce-
HITYHOM XOAY C ITAPOBBIM ABHIATEAEM OBIA
CKOHCTPYHPOBAH MEXaHHKOM-HOBATOPOM
kpectoaHuHOM  Pepopom  AbOpamoBmyuem
bannosvm n3 ceaa Huxkoabckoe Boabcko- . A. baunos
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ro yezaa CaparoBckoit ryoepann. CaMOAEABHBIN TYCEHUYHBIA TPaK-
TOP, PAAMKAABHO HM3MEHUBIIHUN AIPAPHYIO TEXHOAOTHIO HE TOABKO
Poccum, Ho 1 Bcero mupa. Ero usodperenne craA0 OCHOBOM TaAHKO-
CTpOEHUA U OBIAO IIIHPOKO HUCIOAB3OBAHO B TEXHHYECKOM OCHAITIC-
HUU TOKEAOH IIPOMBIIIIACHHOCTH M KOCMHYECKON TEXHHUKH, BBICA-
’KeHHOI Ha AyHe.

B magaae 1877 roaa, ckonms Aemexuyro cymmy, ®. A. Bausos
peIMA 3aHATHCA CBOOOAHOI TBOPYECKOI ACATEABHOCTBIO U MEYTACT
IIOCTPOUTH «CAMOXOAY, KOTOPBII OOACIYHUA OBl KPECTBAHCKHH TPYA
Ha Iaxore u 1pu repeposkax. CHadara oH uzooperaer B 1877 roay
«BArOH» HA IYCEHUYHOM XOAY, KOTOPBIH HAIIOMHHAA KEAC3HOAO-

POKHBLIT BATOH C ACPEBAHHBIM KYy30BOM U PAMOM.

Puc. 1.2. Tpaxmop (camoxod) D. A. Baunosa

B mmxHell 9acTH paMBl KPEITMANCH HA PECCOPAX ABE TEACKKH,
KOTOPBIE MOTAH ITOBOPAYUBATHCA B T'OPHU3OHTAABHOI IIAOCKOCTH
BMECTE C OCAMHU OHOPHBIX KoAec. B 1879 roay om moayuma marenT
Ha «BAarOH C OECKOHEYHBIMH PEABCAMHU AAfl IIEPEBO3KU IPY30B ITO
IITOCCEHHBIM U IIPOCEAOYHBIM AOpOram». IlepBbIii paGoumnii mpoTo-
THUII TPAKTOpa HoABUACA 1To3:xe B 1888 roay (puc. 1.2).

I'oTOoBOM MApPOBOIT YCTAHOBKU HEOOXOAUMBIX Pa3MEPOB TOIAA HE
cymectBoBaro, n Peaop AOpPaMOBHY CAMOCTOATEABHO H3IOTOBHA
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ee M3 KEAE3a CrOPEBIIEIO HEIOAAAEKYy OT basakoBo mapoxoaa.
[Tozxe OH M3rOTOBHA BTOPOM 3K3EMITAAP HMAPOBOM YCTAaHOBKH, BEI-
AaBaBimer 1opsAaka 40 0OOpPOTOB B MHHYTy K MOIIHOCTBIO
10—-12 A. c. CkopocTb TpaKkTOpa HE MPEBBIIIAAA CKOPOCTH ABH/KEHUSA
OBIKOB — TpH BepCTHl B 4ac. [IpuHIHII paboTH TpaKTOpa 3aKAIO-
9aACd B TOM, YTO Ha HEM HCIIOAB30BAAWCH ABE ITAPOBBIE YCTAHOB-
KII — TI0 OAHOI Ha Ka:KAYIO TyceHmIly. [Ipm Bceill kaxymeiica mpo-
CTOTE «IIEITEOOPA3HOrO yCTPOHCTBa» BAMHOBA OHO COAEpiKAAO Bce
3AEMEHTHI COBPEMEHHOTIO TYCEHUYHOIO ABMKHTEAS, 1, HECMOTPS Ha
OoAee YeM CTOACTHHH IIPOIPECC KOHCTPYKTOPCKOHM MBICAH, IIPEA-
AOKEHHBIM DAHMHOBBIM IIPHHITUII OCTAACA HEH3MEHHBIM IIO CEi
ACHb.

bamaOB OOpammasca Kk PasAMYHBIM TIPEAIIPUHUMATEAAM C
IIPOCBHOOIT OKAa3aTh COACHCTBHE B IIOCTPOMKE «BATOHA» — BCE OTKa-
3bIBaAd. [IpHXOAHAOCH pacCcUUTBIBATH TOABKO HA caMoro ceds. Ae-
tom 1880 roaa «arom» mocrpoeH, n BAHHOB HCIBITEIBaE€T €ro Ha
ITaXoTe, TPYHTOBBIX AOPOTaX M AaKe Ha OOAOTHCTOM MECTHOCTH.
Mcmprrannsa OATBEPAUAN PabOTOCIIOCOOHOCTh M IIOKA3AAH IIpE-
HMYIIIECTBA TYCEHUYIHOIO XOAA IO CPaBHEHHIO C KOAECHBIM. B ma-
POKOHHOM YHIPSAKKE «BATOH» MOI' IIEPEBO3UTH IPY3, AAfl IIEPEBO3KI
KOTOPOT'O Ha KOAECHOM TEAEKKE TPeDOBAAOCH HE MEHEE ACCATH AO-
maAei. 3aTeM ITOCAEAOBAAM O(HUITMAABHBIC HCITBITAHMA, MAITTHA
pasBUBaAa CKOPOCTb AO TPEX BEPCT B YaC M MMEAA TATOBOE YCHAHE
1100-1200 kmAOrpaMmOB, 9TO OBIAO AOCTATOYHO AASl PAOOTEL C HE-
CKOABKHMH ITAYTAMH.

B 1878 roay kymen KanyHHHKOB, paccunTbBasg Ha IPHUOBIAU OT
BHCAPCHUSA TYCEHHYIHOIO XOAQ, BOIIEA C XOAATalcTBOM B Aemapra-
MEHT TOPrOBAM U MaHY(DAKTyp C IIPOIIECHHEM O BBIAAYE DAHHOBY
IpUBHACTHH, KakoBad 32 Ne 2245 m ObIAa ITOAyYEHA TIOA CIIYCTHL
BBoamas wacts raacmaa: «Ipusmaernsd, Beiaannas u3 AerapraMeHTa
TopropAn u Ma"yaktyp B 1879 roay kpectpannny Pesopy bammo-
By, Ha OCODOIO yCTPOMHCTBA BATOH C OCCKOHEYHBIMH PEABCAMU AAS
IIEPEBO3KH I'PY30B IT0 IIIOCCEHHBIM H IIPOCEAOTHBIM AOPOTaM...».

[Tosxe bamaOB AeMOHCTpHpPOBAA CBOI TpakTop Ha Hinxeropoa-
ckoit apmapke (1897 r.) m B Caparose (1889 r.), oAHako TpakTop Tak u
HE BBI3BAA HHTEPECA Y IPOMBIITACHHIKOB M HE ITOAYIHA AAABHEHIIIC-
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ro pasBuTHA. AEMOHCTPHPYA €r0 MHOIOYMCACHHBIM ITOCETUTEAAM BBI-
CTaBKH, OH HA3BIBAA €IO «ITAPOBO30OM AAA IPYHTOBBIX AOPOI», ITOAYEP-
KHBAA BaKHOCTb AAfl CEABCKOTO XO03fiicTBa. OAHAKO U Ha Ceii pa3 HU-
KAaKOM IIOAB3BI AAl PEAAU3AIIIN H300PETEHUA HE OBIAO.

— He monfAm MeHA KymITel, — CKa3aA ITOCAE BEICTaBKI bBammos
cBoemy romorauky fI. B. Mamuny. — A TBI AOKHBEIIIb, YBHAUIIID,
KaKOE 3HAYCHHE OYAYT HMETDH «CAMOXOABD AAAL AFOACH.

WMuocrpannsr mousAn Ayure. Tam ke, Ha BBICTaBKe, bAnHOB
IIOAYYHA IIPEAAOKEHHE OAHOM HEMEHKOI (DHUPMBI IPOAATH «CAMO-
XOA» 32 XOPOIITHE ACHBIH, C IIEABFO OPTAHH3AIIMH MACCOBOTO BBIITYC-
ka. Peaop AOpPaMOBHY, UCIBITHIBABINININ CEPHE3HBIC ACHCEKHBIC 3a-
TPYAHEHUS, IIPEAAOKEHHIE HE IIPUHAA, MOTUBHPOBAB CBOE PEILICHIE
Tak: «fI — pycckmil MyKHK, AyMaA B AeAaA AAst Poccum.

YTOoOBI HMETh KAKHE-TO CBOOOAHBIE CPEACTBA HA HM300PETATEAD-
c1BO, BANHOB BeA GoAbIIHe PAOOTHL IO PEMOHTY H YCOBEPILICHCTBO-
BAHUIO CEABCKOXO3ANCTBEHHOH TEXHHKH, CO3AABAA HOBBIE KOHCTPYK-
nup  MammH. B owacTHOCTH, OH  TPHAYMAaA  OAHOIIMAMHAPOBBIIA
IIO’KAPHBIA HACOC — OOAEE IIPOUZBOAUTEABHBIN 1 HAACKHBIH, YEM
TOTAAIIHUI ABYXIIHAHHAPOBEIL. Y @. A. BanHOBa ObIAO IICHHEHIIICE
AASL I300pETATEA KAYECTBO — BCE, YTO OH IIPHAYMBIBAA, OH MOT CAE-
AQTB CaM, BBITOAHSA AHTEHHBIC, TOKAPHEIE, CACCAPHBIC, CTOAAPHEIE
paboTel. EcAm eMy TOBOPHAH, UTO KAKYFO-TO ACTAAB HEAB3A H3IOTO-
BUTb, OH HEMEAACHHO OpaAcs 3a pabOTy U AOKa3bIBaA OOPATHOE.

BAHHOB IPOAOAIKAA COBEPIIEHCTBOBATH CBOM TPAKTOP M MHOTO
paboran HaA TeM, YTOOBI 3aMEHUTH ITAPOBOH KOTEA ABHIATEAEM
Buytpentero cropannsa (ABC). Vmep bamnos B 1902 roay. On
HAMHOI'O OIIEPEAMA MHOCTPAHHYIO TEXHHUKY TOTO BPEMEHH, 3aA0KIB
ocHoBHI TpakTopoctpoenus. (http://www.opoccuu.com/blinov.htm)

Anaansupysa tabanner 1.1 u 1.2, MOXKHO cKa3aTh, 9TO K KOHIIY
XIX Beka YEAOBEUECTBO HMMEAO HPAKTUYIECKH ITOAHBIM KOMITACKT
COBPEMEHHBIX IIPOTOTHIIOB MAIIIUH AAA ITIOCEBA U YOOPKH CEABCKO-
XO3ANCTBEHHBIX KYABTYP — CEAAKA, KYKYPY3HBIH CEATEAB, ITapoBasd
MOAOTHAKA, 3€PHOYOOPOUHBIN KOMOAMH, 4 TAKKE OPYAUA AASl OOpa-
OOTKH ITOYBBI — IIAYI, OOPOHA, KyABTHBATOp. TakiKe B pacreHue-
BOACTBE CTAAH IIPUMEHATHCA MUHEPaAbHbIE yAOOperua. Ho Ha sTom
aTaIle HE XBATAAO MOOHABHBEIX 9HEPIETHYECKUX CPEACTB, IIOCKOABKY
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TPAKTOPHI C ITAPOBBIM ABHIATEAEM HE HMEAH MaCCOBOIO ITPHMEHE-
HudA. B aTOT TEpmoA emé AOMHHHpPOBaAa KOHHAS TATA MAIIHH H
opyaunii. [ToAHOCTBIO MEXaHH3UPOBATH ITIOAEBBIE PAOOTEI YAAAOCH B
HagaAe XX BEKa, IIOCAE MACCOBOTO ITOABACHUA TPAKTOPOB C ABHIA-
TEASIMU BHYTPEHHETO CTOPAHHUA.

[Tepsere Tpaxropsr ¢ ABC, cKOHCTpyHpOBaHHBIE HHKEHEPAMU
UYapaszom B. Xaprom um Yapaszom Ilappom, Obiam coOpaHsl B
CHLIA B 1901 roay. IlpeaBapureapro B 1896 roay stu msobperare-
AWl CKOHCTPYHPOBAAU ABYXITHAMHAPOBBEI OEH3HMHOBBHIN ABHIATEADB
Ars Tpaktopa. B 1903 roay mx kommanusa npomsseaa 15 eamHmig
TpakTopoB. Ha HOBBIE TpakTOpBI amepukaHCcKkre (pepMepsl BO3AAra-
A OoAbIIHEe HAACKABL. Ho OBICTPO HACTYIIMAO pazodapoBaHHE, TAK
KaK TPAKTOPBI M3-32 CBOEIO OIPOMHOIO Beca OOABIIE Pa3pPYIITAAT
IIOYBY, YE€M IIOMOraAn oOpabaremBarh ece. K ToMy ke OHH ObIAK
CAHIIIKOM BEAHUKH AAfA CpeAHer depmbl. B xoae mx mcmoapsoBaHus
OOHAPYKUAOCh MHOKECTBO KOHCTPYKIIMOHHBIX HEAOCTATKOB. Tpak-
TOPBI IMEAW HHU3KYIO HAAEKHOCTD, HX PEMOHT TpeDOBAaA Maccy Bpe-
MEHH 1 OOABIIIIX ACHEKHBIX 3aTPar.

Hanboaee yAagHBIM BAPHAHTOM TPAKTOPA, IIPUTOAHBIM AAA Pa-
O0TBI, OBIA KOAECHBIH TpakTop Ivel, paspaboramsbni AsHOM
Daboprom B 1902 roay (puc. 1.3). 3a Bpems ero mpon3BOACTBA OBI-
AO BBIIyIIIEHO OKOAO 500 MarmiH.

Pucyrox 1.3. Koséernwai mpaxmop Ivel (1902 e., CLILA)
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B 1912 roay xommanusa «Xoat-ITapp» HaunmHaeT MaccoBoe mpo-
HM3BOACTBO TPAKTOPOB HA ITOAYTYCEHUIHOM XOAY, § KOTOPBIX METaA-
AMYECKHE ACHTBI OBIAM OAETBI TOABKO Ha 3aAHHE OIIOPHBIC KOACCA.
B 1913 roay ma mpoxoausieit Beepoccniickoit sricTaBke B Kuese,
rA€ OBIA ITOKA3aH TPAKTOP «XOAT», PyCCKHE MH/KEHEPHI BBIABUAN €TI0
HEAOCTATKH, B CAEACTBHE YETO TPAKTOP OBIA ITOAHOCTBIO TIEPEBEACH
Ha I'YCEHUYIHBII XOA.

B mameit crpane mocae 1917 roaa CoBeTckum mpaBHUTEABCTBOM
ObIAd OTMEYEHA BAKHOCTH IPHMEHEHHA CEABCKOXO3AHCTBEHHBIX
TpaktopoB. beia m3aan Aekper Cosera Hapoansix Komuccapos or
1 ampeas 1921 r. o npu3sHAHUE CEABCKOXO3SAMCTBEHHOTO MAIIHNHO-
CTPOECHHA ACAOM YPE3BBIYANHOMN TIOCYAAPCTBEHHOM BaXKHOCTH. [lo
ykasauuio B. V. Aennna, B 1918 roay HadmHaeT OCYIIECTBAATHCA
IIOATOTOBKA K CEPHITHOMY IIPOM3BOACTBY TpakTopoB. B 1919 roay
koHCTpykTOp SI. B. Mamus nmocrpoua tpakrop «l'HOM» ¢ HeTAHBIM
cuAOBBEIM arperatom mMomHocTeio 11,8 kBr. B 1922 roay maunnaror
pou3BOACTBO  Tpakrtopa  «Koaomenen-1»,  paspaboraHHOIO
E. A. ApBoBbim. Iloa pykoBoactBom mrnkenepa A. A. Varepa, B
1922-23 roaax coszaaerca TpaKTOp «3aIOPOKEI».

[Tockoapxy B XVIII 1 XIX He OBIAO TAOOAABHBIX MUPOBBIX BOIH,
a JaIre UMEAM MECTO BHYTPHKOHTHHEHTAABHBIE BOCHHBIE KOH(AHK-
TBI, TO PA3BUTHE HAYYHO-TEXHHYECKOTO IIPOIPEcca B 3TOT IIEPHOA
MOZKHO CYHTATh 9BOAIOIHMOHHEIM. B XX Beke curyarus n3sMeHuAACh B
CHAY YCHACHUSA HHTEIPALIMOHHEIX IIPOLIECCOB B OOIECTBE U CTPEMAC-
HUU MOIYIIIECTBEHHBIX ACPKAB K MHPOBOMY TOCIIOACTBY. ABE MHPO-
BBIX BOWMHBI ABAAIIATOTO CTOAETHS IOCAYAHAH KOAOCCAABHBIM TOAY-
KOM K PasBUTHIO HAYYHO-TEXHHIYECKOIO IIporpecca. AAfA BEAYIIIHX
ACP/KAaB OH CTAHOBHUTCA OCHOBHBIM YCAOBHEM BBIKHBAHUA B HOBOM
mupe. B Tabanme 1.3 mpeacraBaeHBI HamOOACE 3HAYHMMBIC AOCTIIKE-
HUA HAYIHO-TEXHIYECKOTO Iporpecca B XX Beke.

Tabauya 1.3.
Basxusie nsobperenna XX Bexa
HM3o6perenue Toa M3o6perarean
1 2 3
3BYKOBOE KHHO 1900 |Aeon I'omon
Ilepssriit Tpakrop ¢ ABC 1901 [Yapars ITapp u Yapass B. Xapr
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[Tpoaoaskenue TabA. 1.3.

1 2 3

MoTopHEI camoAeT 1903 |OpBuaa u Yuabep Paiit

ITaTenT HA TEACBH30D 1907 |Bopwuc Posunar

CHopounsii KoHBEHEp 1908 |I'erpu Popa

DAEKTPOHHOE TEACBHACHHE 1923 |Baaanvunp 3BopeIkuH

Daekrponnsii kommprotep Mapk I 1941 (IBM

Aeaenne aTOMHOTO AAPa Orro I'am m @purr Hltpaccmam;

1939 |Ausza Meitraep u Orro @puim

IepBerii aaekTpoMexanmdecknil koM-| 1943 |Aaan Teropunr

merotep Colossus

DAEKTPOHHBIN KOMIIBIOTED 1946 |Ason Ilpecriep Dkkepr n Axon
Moykan

Iepsoiii  maccaxupcknii  peakrusabiii| 1949 |Beauxobpuramus

camoAer Britain’s Comet I

Orkperrme AHK 1953 |Ppencnc Kpuk

MuKpoBOAHOBBIH KBaHTOBBIA reHepa-| 1954 (Bacos H. I, ITpoxopos A. M.

TOp (AAS Aa3epa)

VApTpassyk 1957 |Au Aoraapa

VckyccTBeHHBIH CyTHHK 3eMAT 1957 |CCCP

MuTrerpasbHas cxeMa, MEKPOUHIT 1959 |Asexk Kuabu

Aasep 1960 |Teopop Matiman

Kocmrraeckuit kopabap ¢ geaosexom| 1961 |CCCP

Ha Gopty

ITpomeiiaeHHEIE POOOTHL 1962 |«Vaumerinmmy, CIITA

Muxkponporeccop 1971 |Tea Xodd

Cers Uurepuer 1972 | Amosed Kapa PobGuerr
Ankaaiiaep

BecrpoBoanas (corosas) teaedponman| 1973 |Maprun Kymep

CBA3b

ITepBbIif 4eAOBEKOIIOAOOHEBII POOOT 1973 |Amomua

[TepconaAbHBIN KOMIIBIOTEP 1978 |CruBen Aobc n Credan Bos-
HSIK

[Tepssrit Tpaktop ¢ OoprToBbM KOMITh-| 1983 |Pero, pamrus

FOTEPOM

CIyTHHKOBOE TEACBHACHHE 1983 |tO-Ec Careaaur Kommbromu-
KEHIITH HHK»

T'enernmaeckn mMoandunuposannoe| 1983 |CLIA

pacrenue

ABromMobuAb Ha coaHeuHbIX batapesx | 1998 |BeankoOpuranns
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ABe Muposszx BOHBI CO3AAAM PEBOAFOIIMOHHBIH TOAYOK B pas-
BUTHH HAyIHO-TEXHIYECKOTO IIPOIpecca, OCOOEHHO B COBEPIIICH-
CTBOBAHMH BOCHHON TEXHHUKH W MEAHIIUHBEL boabmmas dwacTtb
XX Beka XapaKkTepHU3yeTcs ABHO BBIPAKCHHBIMH CTPEMACHUAMU Be-
AYIIIIX MHPOBBIX ACPKAB K BAAACHUFO HOBBIMH TEXHOAOTHAMH B Ta-
KUX PEBOAFOIIMOHHBIX OTPACAAX KAK aATOMHASA SHEPIETHKA, KOCMHIYE-
ckad  TexXHHKa, wuHMOpMarmonHas (mudpoBasg)  HHAYCTPHS,
poboToTexHIYecKne CHCTEMBL. AaHHBIE CTPEMACHHA HE IIPEKpAIIa-
forcs U B Hacrodmee Bpems. [locae BTopoit MHPOBOM BOMHBI IIO-
ABHUAHCH Pa3HOBHAHOCTH BOWH Oe3 OOEBBIX ACHCTBHI — XOAOAHAS
BOMHA, 9KOHOMUYECKAasd BOIHA HAU THOpPHAHAA BOIHHA. B mepmoa
XOAOAHOH BOWHBI ABYX cyrepAepxas ¢ 40-x mo 90-e roasr XX Beka
OYPHO Pa3BHBAAUCH HACKTPOHUKA, aBTOMATHKA, OPOUTAABHEIC CITyT-
HIKOBBIE CHCTEMBI, BBIYICAHTEABHAA KOMITBFOTEPHAA TEXHHUKA. DTO
ITO3BOASIAO IIOAYYATH MAKCUMAABHBI O00BEM HH(OPMAIIIH O IIPO-
TUBOACHUCTBYIOIIEHT CTOPOHE U CO3AABAAO BO3MOKHOCTH CBOEBpE-
MEHHOIO PEArupOBaHUA HAa BO3MOKHBIM PaKETHO-IAECPHBIH YyAAp
IIPOTUBHUKA U HAHECEHHA OTBETHOTO YAApa.

OAHAKO HE BECh HAYYHO-TEXHUYCCKUN ITOTCHIINAA Pa3BUTHIX
CTPaH PAaCXOAOBAACA Ha BOEHHBIE HYKABL Bropas moaosmHa Ipo-
IITAOTO BEKA ABAAECTCA APKHM IIPHMEPOM HCIIOAB3OBAHHA AOCTHKE-
HUH HayKH AASl OBITOBBIX deAoBedeckux HYy)A. CpopmuposanHOEe B
sr1oxy BospomkaeHus mpeAcTaBA€HHE O HAYIHO-TEXHHYECKOM IIPO-
rpecce, Kak CPEACTBE H30ABACHHUA YCAOBEKA OT TATOT (PU3HYECKOIO
TpyAa, B XX BEKE MOKHO AOIIOAHHUTDH €IE ITOMCKOM HOBBIX HCTOY-
HIKOB 3HEPTHH, CO3AAHUEM HHAYCTPHH PA3BACUYCHHIA M OAAr ITHBU-
Amsarun. [Ipu OmpeAeA€HHBIX yCAOBHAX B OOIIECTBE HAYIHO-
TEXHHYECKUH IIPOIPECcC ABAACTCA OAHHM H3 TIAABHBIX (DaKTOpPOB
3KOHOMHYECKOTO ITPOTPECcca. DTO CYIIECTBEHHO ITOBBIIIACT YPOBEHb
KHU3HU (OAATOCOCTOAHNUA) B KOHKPETHON CTPAHE U IIPECTIK AAHHOM
CTpaHI)I.

Apxum npumepamu 3aece aBasrorca CIIA, Iserus, SAmonns,
Kurant. B rexamgeckoMm maase SmoHMA ceroAHA ABAAETCH BBICOKO-
PasBHTOH CTPAaHOM, KOTOpasd yikKe MACCOBO IIPHMEHAET POOOTOTEX-
HITYECKUE CHUCTEMBI AAfl BBIIOAHCHHA THKEABIX M OIIACHBIX PadoT,
a TaKe B cpepe MHOIUX OBITOBBIX YCAYT.
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PasBurre HayIHO-TEXHIYECKOTO IIporpecca B XX BEKE ITO3BO-
AIAO YEAOBEUECTBY IIPOUTH ITAIl HMHAYCTPHAAM3ZALNN H BBIBECTH
HANOOAEE PasBUTBIE TOCYAAPCTBA K CTaAMH (DOPMHPOBAHUSA HH-
dopmarmonnoro obrectBa. FzoOperenne IepcOHAABHOIO KOM-
IIBFOTEPA 3AECH UIPACT KAIOYECBYIO POAB.

' B psAy pEBOAFOIIMOHHBIX COOBITHH KOM-
IIBIOTEPHON  HCTOPHUU  HM300peTeHHne  IIpo-
IPAMMHPYEMOTO AOTHYECKOIO BBIYUCAUTEAD-
. HOTO OAOKa ITOA HA3BAHUEM
«MHKPOIIPOLIECCOP» 3aHUMACT BHAHOE MECTO.
Vaes  yOpaBAfEMOrO  IPOrPaAaMMHUPYEMOTIO
MHKPOIIPOIIECCOPa OBIAA IIPEACTABAECHA OO-
mectBeHHOCTH 15 HOAOPA 1971 roaa. [Npuyem
C TOTO MOMEHTA TEMIIBI MHKPOIIPOLIECCOPHOM
PEBOAIOIINN HE HMEIOT CeOe PaBHBIX — OHU

AK€ IIPEBOCXOAAT HHTCHCUBHOCTD Pa3sBUTUA

OOBIYHBIX CPEACTB KOMIIBIOTEPHON TEXHUKH.
«HoBas spa B HHTEIPAABHOH 3ACKTPOHUKE» — ITOA TAKHM 3aTOAOB-
KOM OBIA2 OITyDAMKOBaHA pekAamHasA cTaThA B Electronic News 3a
1971 roa. B meit dpupma Intel mpeacraBuaa MHKPOIIPOILIECCOP ITOA
nomepom 4004 u ero apxmrekropa Teaa Xodda. I'opaon Myp,
OAMH H3 OCHOBateAeH dpupmer Intel, HazBaa 9TOT MEKpOIIpOIIECCOP
«OAHHM U3 CAMBIX PEBOAFOIIMOHHBIX IIPOAYKTOB B HCTOPHHU YEAOBE-
gectBay. VI3oOpereHne OBIAO HACTOABKO BaKHBIM, 94TO XOdpd ObIA
IIPU3HAH OAHUM U3 BEAMYIAHIIINX YIEHBIX XX BEKa.

Mukpocxema ObIAd AOCTATOYHO IIPOCTOH M ACIIEBOH, YTOOBI
COOTBETCTBOBATH ITOYTH BCEM «AYMAIOIIHM» ycTporictBam. He Mox-
HO OBIAO IIPHMEHATH B AU(TAX, B KAABKYAATOPAX H IAECKTPHUICCKHX
IAINYINUX MAITHHKAX C IIAMATBIO, OHA MOTAQ YIIPABAATH MCXAHH3-
MOM YacOB HAH IITYPBAAOM caMoOAeTa. Xoddy OBIAO 3a0aBHO
Y3HATH O TOM, YTO OAHHUM U3 IIEPBBIX IPUMEHEHUN MHKPOIIPOIIEC-
copa OBIAO KOHTPOAHPOBAHUE KOAHYECTBA BOABI, KOTOPOE BBIIINBA-
AHM KOPOBBI Ha 9KCIIEPHMEHTAABHEIX (PEPMaX.

KonegHBIM pe3yAbTATOM HAYYHO-TEXHHYECKON (MHHOBAITMOH-
HOMN) ACATCABHOCTH SIBASICTCS CO3AAHHE HOBOIO TEXHHYECKOTO
YCTPOMCTBA, TEXHOAOIMH HAH APYIOIO OOIIECTBEHHO IIOAE3HOIO
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IIPOAYKTA M HX MaCCOBOE ITPOM3BOACTBO. 3AECh BAKHO BBEIACHHUTH
Kakue (DaKTOPBI OIIPEACAAIOT OAATOIPHUATHBIE YCAOBUA AASl Pa3BU-
THS HAYIHO-TEXHUYECKOIO IIPOTPECCA M CKOPEHIIIEro ITOAYYEHHA
€ro PE3yABTATOB IIOTPEOUTEAEM — YECAOBEKOM.

PaszBurye Haykn CHHEPreTmka IO3BOAAET ITOHATH IIEAOCTHOCTD
CHCTEMBI AFOOON IIPHPOABI U CAOMKHOCTH, KOTOPYIO OOECIIEUNBAIOT
YEeTEIPE TEPMHHAABHBEIX 9ACMECHTA: BEIIECTBO, JHEPIHA, SHAHUA U
undgopmanms (5, 0]. Curepeeniuka — OTHOCUTEABHO HOBOE HAYIHOE
HAIIPAaBACHHUE, N3yJaroIee OOIIHe 3aKOHOMEPHOCTH W IIPHHITHIIEL,
A€KAIle B OCHOBE ITPOIIECCOB CAMOOPIaHU3AIIMN B CHCTEMAxX pas-
AmgHON IpUpOoAbL. CrHeprus — (OT Tped. synergera) — B3aUMOCBA3b,
COTPYAHHUECTBO, coraacue. CHHEPreTHMKa BBICTYIIACT KaK TEOpHA
3BOAIOITUH M CAMOOPIAaHU3AIINH CAOKHBIX CHCTEM.

B coorBerctBHn € 3aKOHOM COXpaHEHHA MATEPUU HYETBIPE Tep-
MHHAABHBIX 9AEMEHTA ITOAAEPKHBAFOT CHCTEMY B PaBHOBECHOM CO-
CTOSIHUH, IIEPEXOAA B CAyYIae HEOOXOAUMOCTH M3 OAHOH CyOCTaH-
MK B APyIyIO. B 11eaom BemectBo m 3HEpPrus COCTABAAIOT
cucremHyro popmy, a 3HaHNIA 1 HHAOPMAITHA BEIPAKAIOT €€ COACP-
’KATEABHYIO CyIDHOCTb. HyxHO yaureBarh, 9ro MHQOPMAIUA H
3HAHUSA ABAAFOTCA PABHOIIPABHBEIME KOMITOHEHTAMH HAPAAY C BeIre-
CTBOM U sHeprueil B Aroboi cucreme [6]. Hakoraenue nateasexry-
AABHOTO KaITHTaAd B AFOOOI cpepe 4eAOBEUECKOM ACATEABHOCTH —
3TO YCAOBHE KOHKYPEHTOCIIOCOOHOCTH IIPOU3BOACTBA [5].

Camo fIBACHIE HAYIHO-TEXHHYECKOTO IIPOIPECCA U MaTEPUAABHOE
IIPEACTABACHHUE €I0 PE3YABTATOB Oa3HPYETCA HA HAAMYHN 9YETBIPEX
IIEPEYNCACHHBIX BBIIIIE YAEMEHTOB. UTOOBI PEAAM30BATH HACIO HAU
HAyYHYIO THIIOTE3y HEOOXOAHMBI BEILECTBCHHO-3HEPICTUYECKUE pe-
CprI)I, HAy9HbIC 3HAHMA K1 I/IH(bOpMaL[I/IH. BO BpCMCHa HCPBI)IX Hay4q-
HBEIX PEBOAFOITMH MCTOYHHKAMH HAYYHBIX HMACH M THITOTE3 OBIAM OT-
A€ABHBIE AMYHOCTH. VIX HaydHas akTMBHOCTb M VIIOPHBIA TPYA
IIPUBOAHAM K OkmAaeMbIM pedyabTaTam. B XIX u XX croaermsax de-
AOBEYECTBO HAYAAO IIPAKIUKOBATH KOAAGKIMBHBIM TPYA YIEHBIX —
HAYJHBIE IITKOABI, TEXHOIIAPKHU, TEXHOITOAHCH ¥ Ap.

Hayunsre pecypcel Mupa COCPEAOTOYECHBI B HEOOABIIIOM HHCAE
crpan. boaee moaosunsr Beex Briaeagembix Ha HIIOKP pecypcos
npuxoautcs Ha CIIA. Cpean APyrHX Hay9HO-TEXHHYECKHAX IICH-
TPOB BHIACAAIOT 3amaanyio Espomy, fmonumro, O0besumHEéHHBIC
Apabckue Dmuparter, Mspanas, Poccuro (tada. 1.4 u puc. 1.4).
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Tabauya 1.4.

HO-TCXHHNY I 1T HITH H bIX H
Ha O-T€ €CK oTe aA HEKOTO CTpa

Crpana,

peruou

YucaeHHOCTD
HAy4HBIX
paboTHUKOB,
MAH YeA

PacxoAbI Ha
HHOKP,
% BBII

Auaupyroniue HaydHbIe
HAIIPaBACHUSA

CIIA

1,5

2,66

BBIIIYCK CYIEPKOMITBIOTEPOB BOCHHOTO
1 IIPOU3BOACTBEHHOTO HA3HAYCHHS,
CO3AQHIE IIPOTPAMMHOIO OOECIICUCHIS;
IIPONU3BOACTBO ABHAIIMOHHON U KOCMH-
YECKOM TEXHUKH;

IIPOU3BOACTBO A43€POB;
OHOTEXHOAOTHH, BKAIOUAA Pa3pabOTKy
HOBBIX TEXHOAOIUM IO OXPAHE OKPY-
JKATOIIEI CPEADI

3amaaHan
Esporra

0,7

Ooaee
2,0%

dyHAAMEHTAABHBIE HCCACAOBAHIT;
ATOMHASl  SHEPIETHKA, IPOU3BOACTBO
dapMaLeBTHYECKUX TIPETapaTOB;
TEXHUKA U CBA3M,

TPAHCIOPTHOE MAITHHOCTPOEHHE

Anonus

0,865

3,48

>

BBIITYCK ITPOMBIIITAEHHEIX PODOOTOB;
BEIITYCK MCAUIIMHCKOM 3AEKTPOHHKIT,
ITPOM3BOACTBO HH(OPMAITHOHHBIX CH-
CTEM U MHTETPAABHBIX CXEM,;
IIPOU3BOACTBO HOBBIX MaTEPHAAOB U
KEPAMUKI;

ITPOU3BOACTBO OITUYECKUX BOAOKOH

Kurait

1,6

1,65

>

IT maAyCTpHA; pAAHOIACKTPOHUKA;
METAAAYPIHS; HOBBIE MATEPHAABI;
ABTOMOOHAECTPOCHUE;

IHOPHAHBIE M 3ACKTPUYCCKHE ABTOMO-
OHAHI; MAIIIMHOCTPOEHNIE;

MEAWITIHA; HOBAsA SHEPIETHKA;
BBICOKOTEXHOAOTHYHBII
TPaHCIOPT

PEAbCOBBII

Poccus

0,72

1,48

HAHOTEXHOAOITH; aTOMHAS M BOAOPOA-
HASl SHEPIETHKA; KIBbIE CHCTEMEL,
OXPaHA OKPYHKAFOIIEH CPEABI;
SHEProcOeperaroriue CHCTEMBI;
paSpa6OTKa HpI/IKAaAHI)IX HpOI‘paMMHbIX
CPEACTB
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Pucyrox 1.4. Qunarncuposarue HHIOKP 6 pasauunsix cmparax

[Togemy B OTAEABHBIX CTPaHAX CKOHIIEHTPHPOBAH OTIPOMHBII
HAYYHO-TEXHHYCCKAN ITOTEHITHAA M IIPOMEKYTOK BPEMEHH OT ITOSB-
AEHHUS M300PETEHUA AO BBIBEACHHA €r0 Ha PBIHOK OTHOCHTEABHO
MaA, a APYyTHE CTPaHBI PACXOAYIOT OSHEPIHIO CBOEIO HAyIHO-
TEXHHYECKOIO ITOTCHIINAAA HA «PabOTY B CTOAY, T. €. AAABIIIE ITOAY-
YeHHA ITATEHTa paboTa He BEAETCA. DTO IPOUCXOAUT IIOTOMY, YTO
OTAEABHBIE TOCYAAPCTBA M WX TIPYIIIBI MMEFOT CAOKHBIIYIOCH CH-
CTEMYy, CIIOCOOHYIO HE IIPOCTO AKKYMYAHPOBATH HAy9IHBIC 3HAHII,
HO H TPaHCPOPMUPOBATH UX B IPAKTHICCKH 3HAYUMBIC TEXHHYC-
CKHE PEIIeHHA U TEXHOAOTHH. BaKHO IOHATH, KAaK CO3AAFOTCA ABH-
KYILIAE CHABI, BHIBOAAIIINE AOCTIKCHHSA HAYKH HA CAYKOY OOIIIECTBY.

IIpeAcTaBACHHBIE BBIIIE ACTAABHBIE HCTOPHYCCKUE CIIPABKH O
ITOSIBACHUN PEBOAIOIIMOHHBIX H300PETEHUIH IIAPOBOIO ABHIATEAS,
ITapOBO3a M TPAKTOPA IOKA3BIBAIOT, YTO ITOAOKHUTEABHBIH PE3YABTAT
OBIA AOCTUTHYT OAAQroAapsi akTUBHOCTH M HACTOHYHBOCTH H300pe-
TaTEACH, 4 TAKIKE IIOAOKHTEABHOTO BOCIPHATHA COLIMAABHOI Cpe-
ABI, B KOTOPOM OHH TBOPHAH.

Pesyaprupyrormas Amkyimas cusa C, obecriequBaromas Ko-
HEYHBIH PE3yAbTAT HHHOBAITMOHHON ACATEABHOCTH B PAMKAX OAHO-
IO KOHKPETHOIO H300PETEHHA, MOMKET KaK CO3AABATh ABIDKCHIIC
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BIIEPEA M CIIOCOOCTBOBATH OPTaHH3AIMHA MaCCOBOIO ITIPOM3BOACTBA,
TAK U CAEPKUBATH AAHHOE ABIJKEHHE, T. €. UMETH ITPOTHUBOIIOAOK-
HOE HaIlpaBACHME. AAHHYIO ABIDKYIIYIO CHAY MOKHO IIPEACTABUTh
KaK

AC=A+1'-CO-K-KB-b-KP, (1)

rAe ~4 — aKTHBHOCTD M300peTaTEAS HAU HHHOBATOPA;

I'— rocysapcrBeHHAs AKTUBHOCTD B CO3AAHHU YCAOBHH AAA
PasBUTHA IPEAIIPHHIMATEABCTBA H IIPOU3BOACTB;

CO — conpoTUBACHHE OOIIECTBA;

K — xoHKypeHIIUA BHYTPEHHAA;

KB — kOHKypeHIIHsA BHEIITHAS;

b — daxkrop Oropoxparum, ACATEABHOCTb YHHOBHHKOB U
HAA30PHBIX BEAOMCTB;

KP — dakrop KpUMHHAABHEIX CTPYKTYP.

AKTUBHOCTD ] MHHOBATOpPA SABAACTCA AKTUBHOH CHAON HMAH HC-
TOYHHKOM 9HEPTHU AAf CO3AAHUA ABIDKyIIEH cuAbl |C, Hampas-
ACHHOM Ha TBOPYECKHUH IIPOIIECC M MACCOBOE IIPOHM3BOACTBO pe-
3YABTATOB HAYYHO-HCCACAOBATEABCKOH AEATEABHOCTH C BBIBEACHHUEM
1X Ha PHIHOK. l'ocyAapcTBEeHHAA aKTUBHOCTD | MakCHMaAbHA B CTpa-
HaX, OOAQAQIOIINX 3HAYHTEABHBIM HAYIHO-TEXHUYECKUM ITOTECHITH-
arom. Tak caoxnaoch mcropmyeckn. OCTaABHBIE COCTABASIFOININE
BeipaxeHnd (1) ABAAIOTCA CHAAMH COIPOTHUBACHHA, KOTOPHIE YaIlle
IIPENATCTBYIOT IOABACHHIO HOBOTO IIPOM3BOACTBA M CHIKAIOT aK-
TUBHOCTb HHHOBaTOpa. ECAM HX COBOKyIIHOE BO3AEHCTBHE IIPEBHI-
maer akTuBHOCTh A+, 1o ABmxymasa cuaa AC OTpHIIATEABHA U
IIPOM3BOACTBA HOBOIO IIPOAykTa Her. Ilpm sTom meaas cucrema
HAYYHO-TEXHHYECKAX IIEHTPOB CTPAHBI MOKET IIPOAOANKATH pabo-
TaTh, ACAATh OTKPBITHA, H300PETATH HOBBIC TEXHHYECKHE YCTPOIi-
crBa. OAHAKO, BEPOATHOCTD TOTO, YTO YYEHBIN IIPH KU3HU YBHAUT
PE3YABTAT CBOEIO TPYAA B MACCOBOM ITPOM3BOACTBE HIUTOKHO MaAA.
D10 U ecThb «padoTa B CTOA». 3AECH HY/KHO OTMETUTH, UTO HAYYHO-
TEXHUYECKHUA ITOTEHIINAA COBPEMEHHOI'O OOIECTBA OIPEAEAd-
€ICs He OOIIMM KOAMYECTBOM IIATEHTOB, A4 OTHOCHUTEABHBIM
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KOAMYECTBOM M300peTeHUi, AOBEAEHHBIX AO MACCOBOTO IPaK-
THYECKOT0 MPUMEHEHHA 00IIIeCTBOM.

Koraa TBOpUecKas AMIHOCTD ABAACTCH CAMHCTBEHHBIM HCTOYHI-
KOM aKTHBHOTO IIPOABIKEHHSA OOIIECTBY PE3YABTATOB COOCTBEHHOM
HMHTEAAECKTYAABHOW AEATEABHOCTH U TOCYAAPCTBEHHEIE CTPYKTYPHI
P 3TOM ITACCUBHEL, TO CYMMapHOE ACHCTBHE BCEX COIIPOTUBACHHUI
9aCTO ABAACTCA I'YOHMTEABHBIM AAA m3oOperenua. Ho mudopmarima
00 M300peTeHnN HE HCYE3HET OeccAeAHO. PaHO mMAM IO3AHO OHa
OyACT PEaAN30BAHA B BHAC ITPAKTHYCCKH IIPUMEHHMOIO TEXHHYC-
CKOTO PEIeHHA CUCTEMOH, 0OAAAATOIIEH OOAEE BHICOKOH AKTHBHO-
CTBIO 1 HaquO—TCXHI/IqCCKI/IM IIOTECHITMAAOM.

Conporusaecane obmectBa CO IOABACHHUIO HOBBIX TEXHHYC-
CKHX OOBEKTOB M TEXHOAOTHI MOKHO OOBACHUTBH IIPEKAEC BCETO
KOHCEPBATHBHOCTBIO, HEAAABHOBHAHOCTBIO HAW ITACCHUBHOH KHU3-
HEHHOMH ITO3UIINEH OOABIIEH 9acTh ATOACH. VIMEHHO 9TH IPUYIHHBI
HApAAY C OTCYICTBHEM HHTEPECA CO CTOPOHBI TIOCYAApCIBa B
XIX Bexke He ITO3BOAHAM pa3Buth B Poccmu coOCTBEHHOE IIPOU3-
BOACTBO OTEYECTBEHHEIX ITAPOBO30B M TPAKTOPOB.

He caeayer cunrarte, uto TOABKO B POoccuu oOImecTBO KOHCEp-
BATUBHO M IIACCHBHO K BOCIPHATHUIO PE3YABTATOB HAYIHO-
TEXHHYECKOTo Iporpecca. /\roAu Besae oAnHakoBbl. Hamprmep, ko-
raa B 70-e roasr npormaoro croaerus B CIITA Crus AyxoOc merrascs
00bACHUTD mpeacTaBuTeasiM IBM u Apyrux Beayrux kommauuii 1T
MHAYCTPUHU IEPCIEKTHBHOCTD IIPOU3BOACTBA IIEPCOHAABHBIX KOM-
ITBFOTEPOB, TO OH HE BCTPETHA MX HoHmMaHwWA. [lpocteie AroAn B
OOABIIIMHCTBE TAKKE OCTAAUCH PABHOAVIIHBI K 3TOMY H300peTe-
Huro. OBM TOI IIOPHI IIPEACTABAAAH COOOH OTPOMHBIX PasMEpOB
KOHCTPYKL[I/H/I, " C®Cpa nx HPHMCHCHHH OI‘paHI/I‘II/IBaAaCb AWIITb
BBIIIOAHEHHEM CAOKHBIX BBIYHCAHTEABHBIX ONeparii. Toraa HHKTO
IIPOCTO HE MOTI IIPEACTABHTEL IIEPCOHAABHBIH KOMITBIOTEP B OBITY
4geroBeka. [loHMMaHME B CIIPOC HA 9TO H300PETEHHE IIPHUIIAN HE-
CKOABKO ITO3K€, BO MHOI'OM OAAroAaps aKTUBHOCTH TPYIIIIBL S9HTY3U-
aCcTOB, OOBEAHMHEHHBIX OOIIEl mAeei. ['ocyAapCcTBO ITOAKAIOUHAOCH
K PEAAM3AITIH STOH HACH B MHPOBOM MAaCIITabe HE CPasy.

I'ocyaapcrBeHHas akTHBHOCTE I B IIPOABIKEHHH PE3YABTATOB
HAYYHO-TEXHHYECKOIO IIPOIPECCA 3AKAIOYACTCA B  VIIPOIICHHH
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IIPOIIEAYPBI OTKPBITHA COOCTBEHHOIO ACAA M OTYETHOCTH, A TAKKE B
CO3AAHHH M ITOAAEPKKE OCOOOI CPEABI, KOTOPas HA3BIBACTCA HHHO-
BAaIIMOHHEIN OmsHec. VIMEGHHO OH COCAMHACT HAYKY H IIPEAIPUHUI-
MaTEABCTBO. VIHHOBAIIMOHHBIN OM3HEC OCYIIECTBAACTCA B TEPPUTO-
PHAABHBIX HAyIHO-IIPOU3BOACTBEHHBIX KOMITAGKCAX (TEXHOIAPKH,
TEXHOITOAHCHI). B 3THX KOMITAGKCAX HE TOABKO OCYIIECTBAAFOTCA
HOBBIE Pa3pabOTKH, HO U IIPOBOANTCA SKCIEPUMEHTAABHOE M MEA-
KOCEPUITHOE IIPOU3BOACTBO HOBOM HAYKOEMKOH IpOAykImu. Brrep-
BBIE MACIO TEXHOIIAPKA M €r0 IPAKTUIECKYIO PEAAM3AIHIO OCYIIE-
crBuan B CIIIA B 20-x ropax XX Beka. VIMEHHO TOTA2 ITOABUAACK,
Tak HasbBaeMad «CuAankoHOBasA AoAHHA» — CToH(OPACKHI HCccAe-
AOBATEABCKHH M IIPOMBIIIACHHBIH mapk. Bce mawasocy co Cran-
dopAackoro yumBepcurera, a ummeHHO, ¢ 1podeccopa Ppeaepuxa
Topmana, KOTOPEIN cauTaeTca «OTIOM CHANKOHOBOH AOAHHBD. Ero
OECIIOKOMAO OTCYTCTBHE BOSMOKHOCTEH TPYAOYCTPONCTBA B AOAHHE
A BBITYCKHUKOB CToH(OpPAA, U3-3a YEIO MHOTHE U3 HHUX yE3/KAAU
B IIOHCKaX paOOTHL. UTOOB pemmurs 9Ty IPOOAEM, OH CTaA TIOAAEP-
KHBATh HEKOTOPBIX M3 CBOHMX CTYAGHTOB B CTPEMACHHH OCHOBATH
KOMITAHHH BOAM3H OT YHHUBEPCHTETA, 3aHHMAIOIIMECH HCCACAOBA-
HUEM B OOAACTH PAAHOTEXHHUKA H IIPOU3BOACTBOM ITOAYYCHHBIX Pe-
3yAbTaTOB. VIMEHHO TaM HA9aAH CBOXO ACATEABHOCTDH TAKHE BCEMHP-
Ho-u3BectHble KoMmimannu kak Hewlett-Packard, Cisco Systems, Sun
Microsystems 1 Yahoo. «CHAHKOHOBas AOAHHA» CTaAd AOMOM AASf
6oace 140 xommaHumii B 0OAACTH 9ACKTPOHHUKH, IIPOIPAMMHBIX
CPEACTB, OMOTEXHOAOTHI H APYIHX BHICOKOTEXHOAOTHYHBIX cdep.

B xomme 90-x rr. XX Bexa B CIIA yixe HacdnuTBIBAAOCH
105 Texmomoauncos, B 'epmanun — 62, B BeaukoOpuranun — 40,
Bo ®panrmuu — 30 TeXHOIIOANCOB.

B macrosmee Bpema Ao 60% dpyHAAMEHTAABHBIX HCCAECAOBAHUIT
B CIIIA BBITOAHAIOT BBICIIHE y9eOHBIEC 3aBeAcHHA. |IpukaasHbIe
HICCACAOBAHHUA IIPOBOAATCA B OCHOBHOM B IIPOMBIIIIACHHOCTH
(B CICIIMAAMSHPOBAHHBIX HHCTUTYTAX M AADOPATOPHUAX UYACTHBIX
dupm).

OO0mmmii 00beM IPOAAK HAYKOEMKOH ITPOAYKIIMH Ha MHPOBOM
PBIHKE COCTaBAACT 2,3 TPAH AOAA. B TOA. M3 910r0 00bemMa Ha AOAFO
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CHIA mpuxoamrea 39% mpoaax, Anormm — 30%, I'epmanmmm —
16%, a mra coaro Poccumr — menee 1%.

[To aammbiM Muctnryra cratucruka FOHECKO x 2010 roay B
Poccun paboraau 8,9% ot obmero uncaa yuéusix mupa. [To atomy
rmokasareAro Poccus 3aHEMaAa YeTBEPTOE MECTO, YCTYIIAsl AHIIIb
CHIA (22,8% mayunbix corpyarnkos), Kuraro (14,7%) u SInonnn
(11,7%). Oanaxo o crenenn puHaHcHpoBanusa Poccus ABHO IIpo-
nrpeBaetr. Ona Tpatut Ha OAHOro yu€éuoro okoao $ 30 000, B To
Bpemsa kak CIIA — § 230 000, Kurait — $ 88 800, Amomms —
$ 164 500.

CIIA ABAAIOTCA KPYIHEHIINM B MHPE I9KCIIOPTEPOM HOBBIX
TexHOAOTHH. [loAOKHTEABHOE CAABAO B TOPTOBAE AWIICH3UAMU
nmeroT BeankoOpuranna u [sefinapua. Slmonumsa B mHacrodmee
BpeMs BCE €Ille OOABIIE IIAATHT 3a MHOCTPAHHBIE TEXHOAOTUH, YEM
ITOAYYAET 32 9KCIIOPT cOOCTBEHHBIX. OAHAKO 9TOT Pa3pBIB COKpaIla-
erca. Aprenruna, bpasuansa, Mekcuka, Muana u Typrusa B Hactos-
I1ee BpeMs LIEACHAIIPABACHHO 3aKyITAIOT HHOCTPAHHBIE TEXHOAOTHH.
Poccust ummoprupyer MHOCTPAHHBIE TEXHOAOTHH B TOPa3A0 OOAB-
meM 0ObeMe, YeM IKCIOPTHPYET coOcTBeHHbIe. B sxonomuke Poc-
cua cOPMHPOBAACA 3HAYHUTEABHBII PaspbiB MEKAY CO3AAHHEM
texaoAornii B cpepe HMOKP u mx mcrioapsoBaHneM B MacCOBOM
IIPOU3BOACTBE.

Huskas coas Poccun obbsacusercs:

— npeobaapanuem BoeHHerx HVMIOKP B mpormaowm;

— CAa0BIM PAa3BUTHEM KOMMEPYECKOH AEATEABHOCTH B Hayd-
HOI cdepe.

B XXI Bexe B Poccuu akTHBHO BEAyTCSA PaOOTEL ITO CO3AAHHIO
TEXHOIIAPKOB M CHCTEMBI HHHOBAIIMOHHOIO OmsHeca. 1o AaHHBIM
II HartmonaabpHOrOo pefitunra TexHomapkos Poccum B Aexabpe
2016 r. OBIAO BBHIAGACHO 25 3HAYUMBIX ITAPKOB, KOTOPBIE CO3AAHBI B
OCHOBHOM BOKPYT BY30B H HAYIHO-HCCAEAOBATEABCKUX IIeHTpOB. Ha
CO3AAHHE IIAPKOB IIPUBAEKAANCH KaK I'OCYAAPCTBEHHBIE CPEACTBA,
Tak W 9acTHBIH karmrtaA. OAHAKO, AEATEABHOCTb OTEUECTBEHHBIX
TEXHOIIAPKOB ITOKA HE OKA3bIBACT CYIIECTBEHHOIO BAHSAHHA HA 9KC-
ITOPT HAYKOEMKOM ITPOAYKITUH.
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B macrosmee Bpems B Poccmm He IpeAcTaBAfET OOABIIIHX
CAOKHOCTEH OTKPBITH COOCTBEHHOE mpeAnpuArue. locyaapcrso
MAKCHMAABHO YIIPOCTHAO 3Ty HPOIEAypy. Iloxkaayit Ha sTOM GOHY-
CBl 3aKAHYMBAIOTCA. KpeAumToBaHME HAYMHAIOIIUX IIPEATIPHATHI
ocyrecTBAfgeTCs OaHKaMu OA 14—25% TporeHTOB, YTO IIPEBHIITACT
mporeHTsl EBporeiickux OaHKOB B HECKOABKO pa3. B pasBurex
CTpPaHAX T'OCYAAPCTBEHHBII CEKTOP SKOHOMUKH ITOAACPIKHBACT OaH-
KOBCKHE CTPYKTYPBI, IIO3BOAAA TEM CaMbIM O(DOPMHUTH OECIIPOIICHT-
HBEIE KPEAUTBI AAA ITIPEATIPHHIMATEACH Ha TIepBBle ABa roAad. B Aaab-
HEHIIEM KPEAUTHAf CTaBKa COCTaBAdeT He Ooaee 5% TIOAOBBIX.
Hanpumep, npaBureapctBo SlmoHmE cA€ANT 32 TeM, YTOOBI BO BCEX
YACTHBIX OAHKAX PabOTAAM KPEAHTHBIC IIPOTPAMMBI AAfl HAYHHAO-
IUX OPEAIPUHUMATEAEH CO CPEAHEM I'OAOBOM CTaBKOH IIO TAKOMY
KpeAuTy — 3—5%.

XapakrepHas depra coBpeMeHHOro Poccuiickoro masoro u
CPEAHETO OH3HECa, B TOM, YTO OH B CBOCH Macce AAAEK OT MHHOBA-
nuoHHOTrO. IIpeAnnprHIMaTeAn B OCHOBHOM 3aHIMAFOTCA ITPOAAKEH
YYKHX IMIIOPTHBIX OPEHAOB, IIPOM3BOACTBOM M PEAAU3AITUEH ITPO-
AYKTOB IHTaHHA, ANOO ycAayramu HaceAeHuro. CO3AaTh HHHOBAIIH-
OHHOE IPEAIIPHUATHE B HAINIEH CTpaHE, NMEA TOABKO MACIO U IIATEHT,
ABASAICTCA 3aAQ9€H C OYEHb OOABIIIIMEU prcKaMu. OAHHM U3 TAABHBIX
aKTOPOB HPENATCTBYIOMINX PA3BUTHIO HMHHOBAIIMOHHOIO IIPEA-
IIPUHAMATEABCTBA M HAYIHO-TEXHHYECKOIO IIPOrpecca B HaIlleH
crpaHe fABAfeTCA OIOpOKpaThA. AO KOHKYPEHTOB ACAO AQKE HE AO-
XOAHUT, ITOCKOABKY PE3YABTAT MHHOBAITHOHHON AEATEABHOCTH IIPO-
CTO HE MOKET ITOIIACTh HA PBIHOK.

B Takmx ycaoBmAx pesyabrupyrorias ABmxymas cuaa AC Aad
AIODOTO H300pPETEHUA UMECT OTPHIIATEABHOE HAIIPABACHUE. AKTHB-
HOCTb H300peTaTeACH M YIE€HBIX OECIIOIIAAHO IIOAABAAETCH OIOPO-
KPATHYECKAM COIIPOTUBACHUEM b, BBI3BIBAEMBIM KECTKOW KPEAHT-
HOH IIOAUTHKON OaHKOB, OFOPOKPATHYECKHIMHU IIPOLICAYPAMH
OTYETHOCTH AAA PA3AHYHBIX BEAOMCTB M ITOCTOSIHHBIM A2BACHHEM
CO CTOPOHBI HAA3OPHBIX BEAOMCTB. DTO FOBOPHT O CAA0OI BHYTPH-
5KOHOMHYECKOH ITOAHTHKE T'OCYAAPCTBA M HEKEAAHNUN PEIIATh AAH-
HBIE BOIIPOCHI, TIOCKOABKY IPHAETCA 3aTPOHYTH MHTEPECH YHMHOB-
HUKOB. TaKKe HAAMYHE ra30BOH TPYOBI IO3BOAACT OTHECTH MAABIH
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OHM3HEC M MHHOBAITMOHHYIO SKOHOMHKY B Pa3pfA BTOPOCTEIICHHEBIX.
Ilepeuncaennbie PAKTOPHI IIEAUKOM OIIPEACASFOT CBIPHEBOM CTATYC
Poccuiickolf 9KOHOMHKH U CAEP/KHUBAIOT OTEYECTBEHHBIN HAYIHO-
TEXHUYECKAM IIPOTrpecc.

B pesyapraTe mMHOrHE IPEATIPHATHA BEIBOAAT IIPOH3BOACTBEH-
HBIC ITAOIIAAKH 32 IIPEACABI CTPaHbI, Hapumep B Kwuraii, rae mve-
I0oTCA OOA€e OAArOIPUATHBIE YCAOBUA AAfl HHHOBAIIMOHHON U
IIPEAIIPHHIMATEABCKOR AeATeAbHOCTH. Hayumeie paspabortku, mo-
AydaeMble ITOKa eImé AeHcTByroIei cucremont Bysos n HIM, oce-
AAFOT B APXHBAX HAHM PA3AHMYHBIMH IYTAMHA ITOITAAAFOT 32 PYOEK, TAC
PeaAM3yIOTCA Ha IIPAKTHKE.

VaureIBag OrpOMHBIN CBIPHEBOM U SHEPTETUYECKUH ITOTEHIIHAA
HAITIEH CTPaHBI, HAAHYHE CHUCTEMBI OoTpacAeBrX By3os u HII, xo-
Topele MMEFOT cymmectBeHHble pe3yabTatel HMOKP mo mmormm
CTPATEIMYECKUM HAIPABACHUAM U CEABCKOMY XO3AHCTBY, MOMKHO
CKa32Th, YTO SKOHOMHYCCKHH yIIEpPO HAHOCHMBIH OTEYECTBEHHOM
OIOPOKPATUYECKON CHCTEMOIl HAyYIHO-TEXHHYECKOMY IIPOTPEcCy
CTPaHBI COIIOCTABUM C CYMMAPHBIM YIIEPOOM, KOTOPBIH IIPHHECAH
BCE MHTEPBEHTHI BMECTE B3ATHIC.

[ToAOKUTEABHBEIM MOMEHTOM AAfl PA3BUTHA OTEYECTBECHHOH CH-
CTEMBI MHHOBAITHOHHOIO OHM3HECA ABAACTCA ITOABACHHE MAABIX HH-
HOBanWOHHBIX npeanpuatuii (MIII), coBmecTHO YyUpeKACHHBIX
FOCYAapCTBCHHI)IMI/I By3aMH U ®I/I3I/I"ICCKI/IMI/I AUIIAMHA, ABAATOIIIMIMI-
cf COTPYAHHKAMU AAQHHBIX By30B. AaHHasg popma IIpEApHHUMA-
TEABCTBA ~ O(PUIIMAABHO  pa3pemraerT  HCIIOAb30BATh  HAYIHO-
TEXHHYECKAH ITOTEHITNAA H MATEPHAABHYIO 0a3y By3a IIPH KOMMEp-
IIMAAU3AIUIN PE3YABTATOB HAYYHON AEATEABHOCTH. DTO MOKET H3-
0aBUTD IIPEAIPUHUMATEAS] OT KPEAUTOBAHHA B IEPHOA (DOPMUPO-
BaHUA MATEPHAABHOH IIPOM3BOACTBeHHOM 0a3pl. B 2016 roay
O(PUIIMAABHBEIIT  TOCYAAPCTBEHHBIH PEECTP HACYHTEIBAA OKOAO
2400 MUTTos. Cdepa unarepecos MIIIos cBAzaHa ¢ pa3pabOTKOH
CPEACTB 9ACKTPOHHUKH, IIPOIPAMMHOIO OOECIIEUCHHA, MAIIITHOCTPO-
€HHEM, I'€HETUKOM M CEACKITUEH CEABCKOXO3AHCTBEHHBIX KYABTYP,
pa3pabOTKOM CPEACTB TEXHHYECKOIO CEPBHCA, AABTECPHATHBHON
SHEPTETHKOM H T. A.
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Bausnume BHemmeil koHkypupyrored cuael KB Ha HaygHO-
TEXHUYECKHUH IIPOIPECC B KOHKPETHOM CTPAaHE MOKHO IIPOCAEAHUTE,
€CAU BEPHYTCA K CHHEPIeTHYECKOMY IIPEACTABACHUIO CHCTEMBI, B
KOTOPOI HMEFOTCH UCTOYHUKH HAYIHON aKTUBHOCTH, H300peTeHUA
1 CTPEMAECHHSA PEAAM30BATh UX B BHAEC IIPAKTUYCCKU ITPHMEHHUMBIX
Pe3yAbTATOB. 3HAHUA B TAKOH CHCTEME ABAAFOTCHA BAKHBIM IAEMCH-
TOM U OOBIYHO OHH COCPEAOTOYEHBI B cmcreme Bysos n HIM.
Hanpumep, mepeveHb HPOH3BOAHMMON B HAIIEH CTpaHE OTede-
CTBEHHOM CEABCKOXO3AMCTBEHHON TEXHUKH HACYUTHIBAET HECKOAD-
KO coTeH eAmHuI. [IpakTtudeckn Bca 9Ta TEXHHKA ABAACTCH IIPOAYK-
TOM HAYYHOH ACATEABHOCTH YIEHBIX, paboTaromux B Bysax u HIM.
Ecan 03apa9uts yIEHBIX OOABIIYIO 9aCTh PAOOYETrO BPEMEHU 3aHU-
MAaTbCs HECBOMCTBEHHOHN MM AEATEABHOCTBIO, TO MM HEKOTAA OYAET
OCYIIECTBAATD ITPEIIOAABATEABCKYIO M HAYYHO-HCCAEAOBATEABCKYIO
paboty. AOCTATOYHO OPraHHU30BATH IIPOBEACHUE «PePOPMBD BBIC-
IIIero o6pa3OBaHH;{, 110 OPpUHINIY DBOAOHCKOI cHCTEMBI, KaiKABII
T'OA BBOAHTE IIO HOBOMY OOPa3OBaTEABHOMY CTAHAAPTY, C COOTBET-
CTBYIOIIIEH OYMaKHOII BOAOKHTOI, a IIOCAE€ 9TOTO 3aAABUTH BY3BI
AKKPEAHTAITHOHHBIMU IIpOBepkaMr. TakuM oOpasoM MOKET OBITh
YCTPAHEH TAABHBIH KOHKYPEHT HHOCTPAHHBIX (DHPM, CIOCOOHBIH
CO3AABATh OTEYECTBEHHYIO HAYKOEMKYIO IIPOAYKIIHIO B cpepe ceAb-
XO3MAIIMHOCTPOEHUA U arPAPHBIX TEXHOAOTHH. AHAAOIHYHAA Kap-
THHA HAOAIOAAETCA B APYTHX OTPACASX HAPOAHOIO XO3ANCTBA.

Ha dome MaccOBBIX PEBOAIOIMOHHBIX TEXHUYECKUX PEIICHIH
XX Beka W AMHAMHYHO pasBuBarormerocs mporpecca B XXI Beke
HHTEPECHBIM ABAACTCA TMIIOTE3d aMEPHKAHCKOTo ousmka Axxerimca
Xrobuepa (James Huebner), Beickaszammas B 2005 roay, xoropad
BCTYIIA€T B IIPOTUBOPEYHE C OOIMECIIPUHATBIMU IIPEACTABACHUAMHI O
pasBATHH COBpPEMEHHOM Haykn. [lo ero MHeHHIO, TEXHHUYECKHIT
mporpecc Aoctur mmka B 1915 roAy u mocae 3Toro pe3ko 3aMeAAmA-
ca. CBoIl BRIBOA XIOOHEpP CAGAAA HA OCHOBE AHAAHM3A CTATHCTHKH
KPYIIHEHIIHX N300peTeHN U HHHOBAIui. [lepedens mHHOBarmm
VIEHBIH CPABHUBAA C AMHAMHKOW YHCACHHOCTH HACEACHHA MHPa
(k mpUMepy, KOAECO OBIAO M300PETEHO TOTAQ, KOTAA HACEACHUE MU-
pa He npeBpaA0 10 MHAAMOHOB Y€AOBEK) — IIMK YHCAQ HOBBIX
n3obperennit ObIA oT™MedeH B 1873 roay. Bropemm kpureprem Gbiaa
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HATEHTHAS CTATUCTHKA CILIA, TAKIKE COIIOCTABAEHHASA
C KOAHYECTBOM HACEACHHA CTPAHBEL 3AE€Ch UMCAO BBIAAHHBIX ITATCH-
TOB AoCTUrAO Makcumyma B 1912 roay. Herae uncao HOBEIX n1300pe-
TEHWH U MHHOBAIIMI, II0 MHEHHIO XIOOHEpPa, COIOCTABHMO
C 3IIOXOH TaK HA3BIBAEMBIX «TEMHBIX BEKOB» (IIEPHOA EBPOIEHCKOM
HCTOPUH, HACTYIIUBIIHII IIOCAE€ pa3Baaa Pumckol wmmepun
U IIPOAAHBIITHIICA AO 3110XU BospomxaeHus).

1.2. 3axoHOMEpHOCTH HAYYHO-TEXHUYECKOI0
nporpecca

EcaAn texHmYecKHe yCTpPOMCTBA U TEXHOAOTHUH 3BOAIOITHOHUPY-
FOT, CAGAOBATEABHO HMEIOTCA KAKHe-TO 3aKOHOMEPHOCTH, 3HAHHE
KOTOPBIX ITO3BOAUT HE TOABKO IIPOTHO3UPOBATH ITAIIBI OYEPEAHOIT
CTAAHMH IIPOTPECcca, HO U YIPABAATH UM. B AAHHOM ITyHKTE paccMOT-
PUM HAAUYHE TAKUX 3aKOHOMEPHOCTEH, a TAK/KE KPUTEPHEB TEXHH-
YECKOI'o IIPOTpecca.

[IpeacraBaeHHE O CYIIHOCTH TEXHHUKHA B COBPEMEHHON AHTEpA-
Type MHOTOOOPA3HEL U, B HEKOTOPOU crereHu IporuBopednssr. Co-
BpeMeHHAA (PrAOCOpUA ITOHHUMAECT TEXHHKY KaK COBOKYIIHOCTB:
TEXHHYECKUX YCTPOICTB, apTe(PaKTOB — OT OTACABHBIX IIPOCTCH-
IIAX OPYAHH AO CAOKHEHINHNX TEXHUYECKUX CHCTEM; PAa3AMYHBIX
BHAOB  TEXHHYECKOH  ACATEAPHOCTH IO  CO3AAHHIO  9THX
YCTPOICTB — OT HAYYHO-TEXHHYECKOTO MCCACAOBAHUA WU IIPOEKTH-
POBAaHHA AO UX H3TOTOBACHHA Ha IIPOU3BOACTBE U 3KCIIAYATAIIHH, OT
pa3pabOTKH OTACABHBIX 9ACMEHTOB TEXHUYECKUX CHCTEM AO CH-
CTEMHOTO HCCACAOBAHHA H IIPOCKTHPOBAHNSA; TEXHHYECKUX 3Ha-
HUH — OT CHEIMAAH3UPOBAHHBIX PEHENTYPHO TEXHUYECKHX AO
TEOPETHYECKUX HAYYHO-TEXHUYECKHX M CHCTEMOTEXHHYECKUX 3HA-
aui [1].

Coserckuii yu€HBIi M mHcaTeAb leHpux AABTIIVAACD B
1946 roay IpPEAAOIKHA TEOPHIO PEIICHHA H300PETATEABCKHX 32Aad
(TPM3) wmAm  Teopmro  pasBUTHA  TEXHHYECKHX  CHCTEM.
I'. C. Aapriayasep 3a mepuoa ¢ 1946 mo 1971 mccaepoBaa cBbirre
40 THICAY IATEHTOB U aBTOPCKUX CBUACTEABCTB, KAACCH(PUIIIPOBAA
perreHus Mo 5 ypOBHAM H300peTaTeABHOCTH U BhIACAHA 40 craH-
AAPTHBIX IPHUEMOB, HUCIOAB3YEMBIX HM300peTaTteAsiMu. B coueranuu
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C AATOPUTMOM perreHus n3ooperareabckux 3apad (APK3), ato cra-
Ao aapom TPU3. Tlepsas myOAuKanus o pesyAbTaTamM padOTHI HaA
TPH3 Oriaa caeaana I'. C. AABTIIYAACPOM B €rO KOAACTAMH B
1956 roay, oHa coaepiasa TEXHOAOTHIO TBOPYECTBA, OCHOBAHHYIO
HA UACE O TOM, UTO «U300penantensckoe meopHeciniso c6a3ano ¢ usmereruem
MMeXHUKMY, paseusaroufellca 1o onpedenéHHsIM 3aKoHam» M ITO «co30ariue Ho-
6bLX CPEOCINE 7IPYOa D0AHCHO, HE3ABUCUMO 071 CYOBEKINUEHO20 K I710M) 07IHO-
werus, noouunanIbea obvekmustvim saxoromepriocmany. Iloasaenne TPYI3
OBIAO BBI3BAHO ITOTPEOHOCTBIO YCKOPUTH HM300PETATEABCKHH IIPO-
IIECC, UCKAFOUNB M3 HETO SAEMEHTEl CAYIAHHOCTH: BHE3AITHOE U He-
IIPEACKA3YEMOE O3apPEHHE, CACIIOH IIepeOOp U OTOpPACHIBAHUE BapU-
AHTOB, 3aBHCHUMOCTb OT HacTpoeHus u T. 1. Kpome TOro, IeAsio
TPU3 sBAsieTcsA yAyYIIEHHE KAYeCTBA M YBEAHYEHHE YPOBHA M300-
peTeHnH 32 CYET CHATHA ICUXOAOTHMYECKON HMHEPIIUH M YCHACHUA
TBOPYECKOTO BOOOPAKCHIIA.

TPH3 yrBep:KAaeT, 9TO0 3aKOHOMEPHOCTH €CTh B Pa3BUTHH AFO-
OBIX TEXHIYECKUX CPEACTB M TexHOAOrmi. Ha AAmTeABHBIX BpemeH-
HEIX ~OTPE3KaX XOPOIIO 3aMETHBl  3Tallbl  «Pa3sBepPThIBAHHA-
CBEPTBIBAHHA» B TEXHHKO-TEXHOAOTHIECKON cpepe (puc. 1.5).

-
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Pucyrox 1.5. Dmanvi passépmvianun-ceépmuiéaruun mexHuuecKux cucmem

Ha srane pasepreBaHIA BO3PACTAET KOAMYECTBO IAEMEHTOB, Ya-
CTEH, ITOACHCTEM TEXHHUYECKOTO YCTPOHCTBA (MAM KOAMYECTBO OIlepa-
M B TEXHOAOTHH) — 3TO AWHHA ycAoxHeHHA. Ha srarre cBeproiBa-
HUA BCE 9AEMEHTBI OOBEAMHAIOTCA B IIEABHYIO KOHCTPYKIIHIO, HAU
MHOZKECTBO TEXHOAOTHYECKIX OIIEPAITHI CBEPTHIBAIOTCA B OAHY.
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B macrosimee Bpems meaarormgeckue mpuemsl 1 MeToAbl TPH3
HCITOAB3YFOTCA B ACTCKHAX CaAaX AAfA PasBUTHA Yy AOIIKOABHUKOB
M300PETATEABCKOI CMEKAAKH, TBOPYECKOIO BOOOPAKEHUSA, AHAACKTH-
ugeckoro mermaenus (puc. 1.6). Ilear TPYI3 — me mpocro pasBurhb
draHTAzMIO AeTEl, 4 HAYYUTh MBICAUTH CHCTEMHO, C ITOHHMAHHCM
ITPOMCXOAAIINX IIPOIECCOB. AaTh B PYKH BOCITHTATEAAM HHCTPYMEHT
IT0 KOHKPETHOMY ITPAKTIYIECKOMY BOCIIUTAHHIO § ACTEH KA9ECTB TBOP-
YECKOH AMYHOCTH, CIIOCOOHOM IIOHUMATH CAHHCTBO H IIPOTUBOPEYHE
OKPY?KAIOITIEIO MUPA, PEIIATh CBOU MAACHBKHE IIPOOACMEL

06yuenue
MeToAam
pellieHus
TBOP4ECKMX
prm— 384 ———
ObyueHue
OpraHu3aLum

TBOPYECKOro

Pa3sutne
TBOPYECKOH
MHTYMLK

TpyAa

nejarorika

Pucynon 1.6. Ocrosrvie noaoncerusn ITPH3-nedazoeuxu

Msygas sBoaronmio Texumdeckux cucrtem (TC) Bo Bpemenw,
AABTIIYAACD BBIIBHA 3aKOHBI UX Pa3BHTHSA, 3HAHHE KOTOPBIX ITOMO-
racT HEDKCHEPAM IIPEACKAa3BIBATH IIYTH BO3MOKHBIX AAABHEHIIIHX
VAYUIIEHUN IIPOAYKTOB. 3aKOHBI OBIAM CIPYIIIIMPOBAHBI B TPH
YCAOBHBIE OAOKA:

o Cmamuxa — 3aKOHBI, OIIPEACASIOIINE YCAOBHS BOSHUKHOBE-
uua u popmuposanns TC;

o Kunemamura — 3aKOHBI, OIPEACASIOIINE 3aKOHOMEPHOCTH
pasBHTHA BHE 3aBHCHMOCTH OT BO3ACHCTBHSA (prsmdecknx (hakro-
poB. Baskusr AAsl eproAa HagaAa pocTa u pacusera passurus TC;

o Aunamuxa — 3aKOHBI, OIIPEACASIOIIHE 3aKOHOMEPHOCTH
pasurusa TC oT BO3AEHCTBHA KOHKPETHBIX (PHU3UIECKUX (DAKTOPOB.
BaskHBI AASL 32BEPIIAFOINEIO 9TAIA PA3BUTHA M IIEPEXOAA K HOBOH
CHCTEME.
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I'. C. AapTIIyasep pa3paboTaA METOABI AAfl AHAAW3A PECYPCOB.
HeckoABKO M3 OTKPBITBIX MM IPHHITUIIOB PACCMATPUBAIOT PA3AHY-
HEBIC BEIIIECTBA U IOAS AAf PA3PEIIEHUA IPOTUBOPEYHI U yBEAYE-
HUA HACAABHOCTU TEXHIYECKUX CHCTEM.

TPU3 coaepxut HaOOp U3 76 CTAHAAPTOB HA PEIICHHE H300pe-
TATEABCKUX 3aAa9. OHHU IIPEACTABAAIOT COOON KOMIIAEGKC ITPHUEMOB,
HCIOAB3YIOINX (PU3HYECKHE AU Apyrue 3EKTB AAA yCTpaHe-
HUA IPOTHBOPEUUi. DTO CBOETO PoAa (DOPMYABI, IO KOTOPBIM pe-
marorcA 3aAa9d. C ITOMOIIBIO 9TOM CHCTEMBI MOMKHO HE TOABKO
peraTh, HO M BEIABAATH HOBBIC 3aA29H U IIPOIHO3UPOBATH PA3BHTHE
TEXHHYECKHX CHCTEM. AAS OIIHMCAHUA CIPYKTYPHI 9THX IPHEMOB
AABTIIIyAAEPOM OBIA CO3AQH BEINECTBEHHO-IIOACBOI (BEIIOABHBII)
AHAAHS.

Kaaccuaeckas TPH3 sBaserca oOmerexamdeckoii Bepcueit. Aas
IIPAKTHYECKOIO HCIIOAB30BAHMA B TEXHHUKE HEOOXOAUMO HMETH
MHOZKECTBO CIEITMAAN3HPOBaHHBIX Bepcuil TPM3, oranmuarormmxca
MEKAY COOOH HOMEHKAATYPOU U COAEPKaHHEM MH(MOPMAITHOHHBIX
donpoB. HekoToprie kKpyItHBIE KOPIIOPAITMH IIPUMEHAIOT 3AEMEHTEI
TPI3, apnarrTupOBaHHbBIE K CBOHM OOAACTAM ACATEABHOCTH.

[To kaxkuM ITapamMeTpam MOKHO OIPEACANTH COCTOSHHE TEXHUKH
TOTO MAM MHOTO IIEPHOAQ HCTOPHH OOIIECTBA, HOBH3HY TEXHHYE-
ckoro ycrporicrBa? KakoBbI KpHTEPHH TEXHHYECKOIO IIpOrpeccar’
OTBETHI HA 3TU BOIIPOCHL OTAHYAIOTCHA OOABIIIIM PA3HOOOPA3HEM.

M. A. HeroaaeB oTMedYaer, YTO IIOBBIIICHHE IIPOU3BOAUTEAD-
HOCTH TPYAA, BBI3BAHHOE TEXHIYECKAM POCTOM, HE MOKET ABAATHCA
CAMHCTBEHHBIM BaKHBIM KPHTEPHEM TEXHHIYECKOIO IIporpecca [4].
MsBecTHO, 9TO OOABIIEH IPOU3BOAUTEABHOCTH TPYAA MOKHO AOC-
THYb HE TOABKO C ITOMOIIBIO OOAEE COBEPIICHHON TEXHHKH, HO U
ITOCPEACTBOM MHTEHCH(DHKAIINN TPYAA U YAYUIIICHHA €r0 OPraHn3a-
IUH. YYEHBII PACCMATPUBACT PAA APYTHX ITOKa3aTEAEH YPOBHA TeX-
HITYECKOTO IIPOIPECCa — MACIINTAOBl HCIIOAB3YEMBIX MATECPHUAAOB H
IIPOIIECCOB, YPOBEHDb PAIIHOHAABHOCTU KOHCTPYKIMH M COOTBETCT-
BHC BBIIIOAHACMEIX TEXHHKOHN (DYHKIIUH, €€ TPYAOEMKOCTD, HAACK-
HOCTb, HMHTCHCHU(HKAIINIO HHMOPMAIIMOHHBEIX IIPOIIECCOB H  Ap.
T. e. IPOIPECCUBHOCTD TEXHUKU AOAKHA OIIPEACAATHCA HE OTAEAD-
HBIMH, OOOCOOACHHBIMU APYT OT APyIra IIOKAa3aTEAAMH, 4 CHCTEMOM
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kpurepres. B mrore mamboaee mporpeccHBHA Ta TEXHHKA, KOTOPasd
obecreunBaeT MaKCHUMAABHO BO3MOKHOE M PAITMOHAABHOE B KaK-
ABIX AQHHBIX YCAOBHAX HCIIOAB30BAHHE BHEIITHEH IIPHUPOABI COOT-
BETCTBEHHO ITOTPEOHOCTAM AIOAEH m oOmectBa. He TpyAHO 3ame-
THTH, YTO BCE IEPEUYHCACHHBIC KPUTEPHH TEXHHYECKOTO IIpOrpecca
AKIIEHTUPYIOT BHUMAHNE IPEUMYIIECTBEHHO HA TEXHHKO-TEXHOAO-
IHYECKOM aCIIEKTE TOTrO IIPOIIECCA M OCTABASIOT B TEHH €rO COITH-
AABHYIO CYIIIHOCTD. TEeXHHYECKHUII IIPOTPECC CYIIECTBYET HE CaM IIO
cebe, a ABAAETCA YaCTHIO OOIIECTBEHHOTO IIporpecca [4].

OmnpeaereHUE KpUTEPUA TEXHHYIECKOTO IIPOTPECCA AOAKHO HC-
XOAHUTH HE U3 BO3MOKHOCTEH BBIACHEHHA TOTO MAM HHOTO YPOBHA
PasBUTHA YHCTO TEXHUKO-TEXHOAOTMYECKHUX ITOKA3aTEAEH, a U3 OT-
HOIIICHNA HAAWYIECTBYFOITICH TEXHHKH K YE€AOBEKY M OOIIECTBY B Ic-
AOM, TEXHHYECKHI ITPOIPECC MMEET CMBICA AHIIb B COOTHECEHUH C
YEAOBEKOM, C TEM, UTO ITOT IIPOTPECC AAET YeAOBEKy. UeAoBeK 3ame-
IIIACT CBOH TPYA pabOTOM TEXHHKH C CAMHCTBEHHON ILIEABIO — KaK
MOKHO OOABIIIE OCBOOOAUTE C€OA OT TMKEAOH PYTHHHOI pabOTHI,
YVBEAHYHTDL CTEIICHb CBOOOABI CBOHMX AeHctBHi. Ilostomy gymyrocme
TEXHUMECK020 HpOZDecca cocmoum 6 3amere mpyoa uea06eKa pabomot Mau e
¢ Yeav1o yeeauderus cmeneri c60000s1 4e/106¢Kkd. DTOT IIPOIIECC, PEAAH3YE-
MBI B XOAE ACATEABHOCTH AFOACH, ABAACTCA 3aKOHOMEPHBIM [4].

[IpomMeKyTOUIHOE ITOAOKEHNE TEXHUKH MEKAY ITPUPOAOH U 00-
ITECTBOM AEAAET €€ ITOAYMHEHHOM, C OAHOM CTOPOHBI, 3aKOHAM
IIPUPOABL, 4 C APYIOH — 3aKOHAM OOINECTBEHHOIO pPAa3BUTHAL
I'. H. BoAKOB yTBEpKAAET, YTO AOTMKA TEXHHYECKOI'O Pa3BUTHA IIe-
AIKOM OOYCAOBAEHA ITPOMEKYTOUHBIM ITOAOKEHHEM TEXHUKH, €e
B3aHMOCBA3BIO C YEAOBEKOM H IIPHPOAOH. ACHCTBUTEABHO, TEXHIKA
HIMEET eCTECTBEHHYIO U 00IecTBeHHYIO0 OcHOBY [8]. Ho 3akoHOMEp-
HOCTH Pa3BUTHA IIPUPOABI U OOIIECTBA HU B KOGM CAydae HE ABASA-
FOTCA 3aKOHOMEPHOCTAMH pasBuThsA TexHUKH. Ha ocHOBE opranmye-
CKOIO  CIIA@Ba  IIPUPOAHOIO H  COI[HAABHOIO  OOpasyroTcs
BHYTPEHHHE 3aKOHBI Pa3BUTHA TEXHUKNA. DTH 3aKOHBI HMEIOT BECbMa
CBOCOOPA3HBIH XapaKTep, ABAAACH KAK OBl MTOIOM CHHTE32 OOBEK-
THUBHBEIX 3aKOHOB IIPHPOABI U IIEACH CYOBEKTHBHOM ACATEABHOCTH
4geAoBeka [4].
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B kauectse BaHeHIIIEro OOINETO 3aKOHA PA3BUTHA TEXHHUKH BbI-
CTYIAET CBA3b TEXHUYCCKHX HN300PETEHMH M WX IPUMEHEHHA C
IIPAKTHYIECKOH HEOOXOAUMOCTBIO. B KadecTBe OCHOBHOIN IIPUYHHBI
PasBUTHA TEXHUKU BBICTYIIAIOT BO3HUKAIOIIHE ITIPOTHBOPEYHA MEK-
AY PACTYIIIIMH ITOTPEOHOCTAMH I BO3MOKHOCTAMHI HX YAOBACTBOPE-
HUfA CYIIECTBYIOIINM ypoBHeM TexHHUKH [4]. B kagectBe Apyroro o6-
IIIETO 3aKOHA TEXHIYECKOIO IIPOrpecca MOKHO HA3BaTh OOBEKTHB-
HYIO ITOCAEAOBATEABHOCTD 3TAIIOB Pa3BUTHA TEXHUKH B XOAE KOTO-
PBIX TEXHHKA YCAOKHACTCA ITOCKOABKY OHA BCE B OOABIIEH CTEIICHH
3aMEIIAeT YEAOBEKa, ero TpyAoBble pyHkimm. [lombrrkn cozpanmsa
ITIEPUOAU3AIINH HAYYHO-TEXHHYECKOTO IIPOIPEcca IPEAIIPHHUMAAN
taxkne yuénsie kak K. Mapke, C. B. Illyxapaun, A. A. 3BOpbIkuH,
M. A. Heroaaes, C. C. Tosmacsau u aAp. Ha cxeme pucynka 1.7 moka-
3aHa KAACCH(PUKAIINA CYIIECTBYIOIIUX CIIOCOOOB IIEPHOAU3AITHI
TEXHUYIECKOIO IIPOrpecca.

| Kaaccuduxamus:a mepruoAOB pasBUTHA TEXHUKU

I I
ITo mpusUIy pu- ITo marepuaa, u3 xKo- ITo BuAy moTpebase-
BEACHUA B ACHICTBUE TOPBIX U3rOTOBAEHBI MOIi 3HEPIUH:
OpyAHMii TpyAa: OPYAHA TPyAA: - BEK ITapa;
- PY9HOI; - KAMCHHEII BEK; - BEK 9ACKTPHICCTBA;
- CHAAMH ITPHPOADI; - OpOH30BHII BEK; - BEK ATOMHOM 3HEPTHH;
- MAIITHHHBII - JKEAC3HBIH BEK; - HOBBIE SHEPIUH
- BEK HAHOTEXHOAOTHH

ITo uameHeHUIO (PYHKIIUHI OPyAHI ITo crocoly coeauteHus: ye-
TpyAa: AOBEKA C TeXHHKOI:
- PYJHBIE OPYAHT; - PYYHBIE OPYAHS;
- 3TI0Xa MEXAHH3AIINH; - MAITIHHEL,
- 3IT0Xa AETEPMUHUPOBAHHBIX aBTOMATH3H- - aBTOMATHI (POOOTHI)
pOBaHHI)IX CHUCTEM,
- 3I0Xa HEACTCPMHUHHPOBAHHEIX  CAMO-

praBAHIOH_[I/IXCH CHUCTEM

Pucynon 1.7. Ilepuodusayus smanos passumusn mexnuxu
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BoAbmuHCTBO BApHAaHTOB IEPHOAMBAIIHMH TEXHHYECKOIO ITPO-
rpecca He OXBATHIBAIOT AOIMKY PAa3BUTHA €r0 OCHOBHOIO 3AEMEH-
ta — MarmuH. C. B. [llyxapaums ormedas, 9TO HYKHO HIPaBHABHO
BBIOPATb OCHOBAHHE AAA ACACHIA HA XaPAKTECPHBIEC IIEPHOABI Pa3BU-
THA B OOAACTH TEXHUKHU. TaKUM OCHOBAHHEM AOAMKECH OBITH HANOO-
A€€ BAKHBIM M CYIIECTBEHHBIN IPHHIIUII AAHHOTO ABAEHHA, KOTO-
PBII OIPEACAAET M BAHAET HA BCE OCTaAbHBIE cBA3H. Kpome Toro,
HEOOXOAUMO, ITOOBI BBIOPAHHOE OCHOBAHIE OBIAO TAABHEIM BO BCEX
reproaax [9].

M. A. HeroaaeB ormedaer, 9TO TAKUM IIPU3HAKOM €CTh BCE OC-
HOBAHUSA CUUTATDb (10c00 C0e0UHEHUA Yen06eKa ¢ /mexHuKkold B IIPOIIecce
IIPOU3BOACTBA AU COOTHOIICHHE (DYHKITHMH YEAOBEKA M MAIIIHHBI B
COBOKYITHOM pabodem MexaHu3Me. B coorsercrsum ¢ sTuM OCHOBa-
HIEM OTACABHBIMU 3TAllAMH TEXHHYECKOTO IIPOIPECcca MOMKHO CYUH-
TAaTh TPU 3TAIIA — PYYHBIE OPYAHA TPYAQ, MAIlIIHA, aBTOMAT [4].

IToa aBrOMaTm3anmell ITIOHHMAETCA IPUMEHEHHE TEXHHUYECKUX
CPEACTB AAfl TIOAHOH HMAM YaCTUYHOM 3aMEHBI YIaCTHA YEAOBEKA B
IIPOIIECCAX ITOAYYEHHSA, IIPEOOPAZOBAHUSA, XPAHCHUSA, IIEPEAAdN M
HCIIOAB30BAHUA MATEPUAAOB, SHEPrun UAN HH@OpMarun. TexHmka
3aMEIIAET YECAOBEKA B BBIIOAHCHHH UM (PYHKIIHH YIIPABACHHSA TEX-
HOAOTHYECKUM ITPOIIECCOM, OCTaBAfA 32 COOOM AMIIb KOHTPOAB 32
pabOTOM TEXHHUKH, €€ HAAAAKY M HACTPOIIKY, KOTOPBIEC BCE B OOAB-
el CTEIIEHH IO MEPe PasBUTHA aBTOMATH3AIINU IIEPEXOAAT K Ca-
MOH TexHHUKe. UeAOBeK BBIXOAUT M3 HEIOCPEACTBEHHOIO TEXHOAO-
THYECKOTO ITNKAQ M CTAaHOBUTCA pAAoM ¢ HuM [4]. Bech cmprca pas-
BUTHA TEXHUKHA B TAKOM ITPEACTABACHHH 3aKAFOYACTCA B TOM, YTO
YEAOBEK ITOCACAOBATEABHO IIEPEAAET HETBOPYECKUE CTOPOHBI OT-
ACABHBIX TPYAOBBIX (DYHKIIHI TEXHHYIECKHM YCTPOHCTBAM AAS IIOBBI-
mreHnsA 9P PEKTUBHOCTH CBOUX TPYAOBBIX ActictBuil. [Tosromy oc-
HOBHBIM 32KOHOM TEXHHYECKOTO ITPOTPECCa BBICTYITAET IIEpPeAada
HETBOPYECKUX CTOPOH TPYAOBBIX (DYHKITHE OT €CTECTBEHHBIX OpIra-
HOB 4EAOBEKA TEXHHYECKUM CPEACTBAM C IIEABIO IIOBBIIIICHHA IIPO-
HM3BOAUTEABHOCTH TPYAA.

Taxoe IIPEeACTABACHHE ITAIIOB PA3BUTHA TEXHHYECKOIO IIporpecca
B HACTOAINIEE BpeMA HEAb3A CuHTaTh OKOHYaTeAbHBIM. B XXI Beke
MHTEHCHUBHO BEAYTCH HMCCACAOBAHUA ITO CO3AAHHIO HCKYCCTBEHHOIO
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HHTEAACKTA. DTO IIPEAIIOAATACT TOABACHHE YEAOBEKOITOAOOHBIX PO-
OOTOTEXHHYECKAX CHCTEM, CIIOCOOHBIX HMHUTHPOBATH TBOPYECKYIO
ACATEABHOCTB. 1. €. BIIOAHE OYEBHAHO, YTO OYEPEAHBIM ITAIIOM Pa3-
BUTHUA IIPOIPECCa MOKET CTaTh IIOABACHUE MAIINH, CIIOCOOHBIX OCY-
IIIECTBAATD €IE U TBOPYECKYIO ACATEABHOCTD, YTO MOKET ITOAHOCTBIO
BBIBCCTU YEAOBEKA M3 IIPOM3BOACTBA IIPOAYKIINH, HEOOXOAUMOH AAS
YAOBAETBOPEHIA )KU3HEHHBIX IIOTPEOHOCTEIL.
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2. DTATIBI PA3BUTUA TEXHOAOT'MI
N CPEACTB MEXAHUW3AIIUU
B PACTEHMEBOACTBE

2.1. DBoArOIIMA TEXHOAOTHI U CPEACTB IIPOU3BOACTBA B
pacTeHuEeBOACTBE

YeAoBeK Ha9aA 3aHHMATHCA PACTEHUEBOACTBOM Ooaee 10 ToIcau
AT Ha3aA. 3eMACAEATE YiKe OBIAO B TO BPEMs, KOTAA CIIE HE ITPUXO-
AHAOCH TOBOPHTH O KAKHX-AHOO IIOYBOOOPAOATEIBAIOIINX OPYAUAX.
3epHa ceAAH B 3eMAIO O€3 BCAKOH OOPaOOTKHU, IIPOTBIKAA AYHKH AAS
HUX IIPOCTOH 3a0CTPEHHOM maAkou. 1o cyru 910 OBIA IIEpBEHIIT Ba-
pHAHT TEXHOAOTMH HYAEBOII OOpabOTKH IIOYBBI, TOABKO Ha OOAee
HU3KOM, IIPUMHTHBHOM ypoBHE. boppba ¢ copHAKamMu 1 yAOOpeHue
ITIOYBBI IIPOBOAHAHCEH IIPOCTBIM CIIOCODOM: ITOAKHTAAH AEC, POC-
muil Ha Mecte OyAymero moas. CropesIiiue COpPHAKH U APEBECHas
30Aa OBIAH IIPEKPACHBIM YAOOPEHHEM.

[lepBrie OpyArsa AAf OOPAOOTKH YEAOBEK M3TOTABAUBAA 13 ACPEBA.
Camas mmpocras KOHCTPYKIA ObIAa y OOpOHBI-CyKoBaTKH (puc. 2.1 a).

a) bopora-cyxosarnixa, 6) d6y3ybas coxa

Pucynox 2.1. Apesrue nousoobpabanmuvisarmue opyous

bopona-cykoBarka mmpeacraBasfira cOOONH CTBOA A€pPEBa C BBICTY-
ITAFOIIUMHE CYYbfAMU. TaKOe OpPYAHE IIEpPEMEIaAr 10 0OpabaThBac-
MOMY ITOAf C TIOMOIIBIO JKUBOTHOM TATH. BopoHa 1mo3poasira AeAaTH
ITIOBEPXHOCTHYIO OOPabOTKY BCIIAXAHHOH COXOI HMAH IIAYTOM IIOYBEL
0e3 obopoTa eé maacra. boaee BEICOKOTEXHOAOIMYHBIM BAPHAHTOM
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ITOYBOOOPAOATHIBAIOIIEIO OPYAUSA ABAAAACH coxa (puc. 2.1 6), koro-
pasd IPHUMEHAAACh AAf BCITAIIKH ITOYBEI, €€ PBIXACHHA H 00OpPOTA.
Coxa MOrAa UMETb OAUH HAH ABa 3yOa. AepeBAHHBIC 3yObs COXHU Ya-
CTO OAOMBAAUCD KEAC3HBIMH HAKOHCYHHUKAMH.

Coxa cumTaeTcsi OAHUM U3 CAMBIX AOATO HCIIOAB3YEMBIX Ha Tep-
puropun Poccnn mousooOpabatsBaromux opyanil. Ha mporske-
HUU OOYTH TBICAIU ACT, BIIAOTH AO KOHITa XIX Beka, B ACCHOM 30HE
Poccuiickoi umepun OOBIYHAS COXA OCTABAAACH BAKHEHIIIIM 3EM-
ACACABYECKHM OPYAHEM. DTO OBIA VHHBEPCAABHBIH U HAaHOOAEE
OPUTHHAABHBIH KPECTBAHCKAH IIPEAMET, 3HAYUTEABHO OTAHMYAB-
IITUICA OT paAa U HAyra. B moAp3y pacmpocTpaHeHHA COXU TOBOPUT
TOT (PAKT, ITO METAAAMYIECCKUE COIMHHUKA HE CTOABKO IIOAPE3AAU U
IIEPEBOPAYNBAAN TIAXOTHBIH CAOH, CKOABKO PBIXAHMAM U XOPOIIIO
IIEPEMEIIINBAAN €r0. A 9TO CIIOCOOCTBOBAAO COXPAHEHUIO ITAOAO-
poAus mouBel. Kpome TOro, MekAy COIIHHKAMH OCTaBAaAaCh HETPO-
HYTOH y3Kas IIOAOCKA 3€MAH, U 9TO IIPEIIATCTBOBAAO BOAHON U BET-
poBoit sposmm. YrTo TaKKe CKasBIBAAOCH HA  YPOKAWHOCTH
00pabATHIBAEMBIX 3€MEAD.

MccaeaoBaHnsA apXeOAOTOB U HCTOPHUKOB ITOKa3BIBAIOT, YTO COXY
MOKHO PaCcCMATPHUBATH KaK KAACCHYECKHN 3AEMEHT BOCTOYHOCAA-
BAHCKOH CEABCKOXO3AMCTBEHHOM KYABTYPHI. [ BO3HUK 3TOT 3AEMEHT
B CHEIM(PUIECKUX YCAOBHAX CEBEPHOTO AECHOTO 3EMACACAUSA. A YK
ITOTOM PACHPOCTPAHUACH U CPEAU APYIHX HapoAOB Bocrounoit Es-
pOHI)I.

YTOOR!I YCIEIIHO BHIPAIIUBATE OOABIIIMHCTBO 3€PHOBEIX KYABTYP
B TEX ODAACTAX, TA€ IPYHT OBIA HE CAHIIKOM MATKHM K IIAOAOPOA-
HBIM, TPEOOBAAOCH ITOAHATH HA IIOBEPXHOCTD HIUKHHE CAOH ITOYBBI,
B KOTOPBIX COACP’KAAHUCH IIUTATCABHBIC BEIECTBA. PEIIHTH TaKyro
32A29y MOTAO AHIIb AOCTATOYHO MACCHBHOE YCTPOHCTBO, KOTOPOE
IIPUBOAHUAOCH OBl B ACHCTBHE TATOBONM CHAOH AOMAIIHHX JKHBOT-
HBEIX. TaKk BO3HHKAA HAEA IAYTA, IIPEAHASHAYCHHOIO AASl BCITAIIIKH

3eMAH (puc. 2.2).
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Pucynon 2.2. Brewnuii 6ud nepewrx nayeos

[lepBele pHCOBaHHBIE H300pAKEHNUA IIOAOOHBIX YCTPOICTB
BCTPEYAIOTCA B APEBHEETHIICTCKUX M BABUAOHCKHX ITHCbMEHHBIX
HMCTOYHHUKAX, KOTOPHIE YIEHBIE OTHOCAT KO BTOPOMY TBICAYEAECTHIO
A0 HOBOH 3pbl. COXPAHHAMCH TAKKE HACKAABHBIC H300paKCHUA
IIAYT2, HAMACHHBIE B CEBEPHOU YACTH COBpeMeHHOU kTaanm.

Cample mepBbIe IIAYIU OBIAK OYEHB IIPHUMUTHBHBI H IIPOCTEL IO
cBoeli KOHCTpykumn. OCHOBOI IAyra ObIAd paMa C  ABIIIIAOM,
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Ha KOTOPOH 3aKPEIIAAACA BEPTHKAABHO KYCOK ITPOYHON ApEBecH-
HEI — AeMeX. BoT Takoe ycTpoiicTBO M BOAOYHAH ITO 3EMAE KHBOT-
HEIE, 0OpabaThBasg BepxHHE cAou IpyHTAa. OUEHb YACTO ACMEX U
ADBITIIAO 6I)IAI/I BBIIIOAHEHBI 13 IIEABHOI'O KyCKa APCBCCI/IHI)I.

B Apesrem Pume mayr ObIA AOIIOAHEH OTBAAOM — KPBIAOM, KO-
TOPOE OTKHABIBAAO ITAACT IIOUBBI B CTOPOHY OT OOPO3AEL IIpu aTom
TpaBsAHAS PACTUTEABHOCTb U COPHAKH YIAYOAAAHCH B IIOYBY, a CO-
ACpIKAaInuecs B TAYOHHE IIMTATCABHBIC BEINECTBA BEIBOAHANCH HA
ITOBEPXHOCTD. [1Ayr ¢ 0TBaAOM OBIA HE3aMEHHM IIPH OOPAOOTKE CHI-
poi 3eMAH. BriocAeACTBHM ITEPEAHIOFO YACTH ITAYIa CTAAM CTaBHTh
Ha HEOOABIIIE KOAeca. TaKkads KOHCTPYKIIHA ITO3BOAAAA IIPH HEOO-
XOAHUMOCTH YMCHBIIATD A yBCAH‘IHBaTb FAY6I/IHy BCITAIITKH. CO—
BPEMEHHBIE ITAYTH, IPHUMEHAFOIITHEC B CEABCKOM XO3SHCTBE, BEChMA
OTAAACHHO HAIIOMHUHAIOT CBOM IporoTuil. OAHAKO, OOIIHI IIPUH-
LIUIT ACHCTBUA 3TOTO OPYAUA OCTAACA HEU3MECHHBIM, 4 HA CMEHY JKI-
BOTHOH CHAC CETOAHSA IPUIIIAH TPAKTOPBHI.

[TepBerii HAOOP CEABCKOXO3ANCTBEHHBIX OPYAHN KpOME IIAyTIa,
COXH U OOPOHBI-CYKOBATKH COAEPKAA €IIé OOPOHY 3yOOBYIO, KOCY
A cepll U rpadAn. Tak IPOAOAKAAOCH HECKOABKO THICAICACTHIH
aso magara XVIII Beka, xoraa Obiaa m3oOpereHa cesfrka. bypmoe
pasBuTHe HaygHO-TexHHYeckoro rmporpecca B XVIII-XXI Bekax B
KOpPHE M3MEHAAO TEXHOAOIMH BO3ACABIBAHUA CEABCKOXO3AHCTBEH-
HBEIX KYABTYP OT IIPOCTOrO K CAOXKHOMY M HA0OOPOT, UTO IIPHBOAU-
AO K IIOABACHHUIO HOBBIX OPYAUN M MAIIIUH, CIIOCOOHBIX YAOBAETBO-
pUTh KOHKPETHBIC arpOTEXHOAOrHYecKue rorpeonocrn. Hamboaee
SHEPTOEMKHIMH IIPOIECCAMU IIPH BO3AEABIBAHHH KYABTYP CUHTAFOT-
ca 0oOpaboTKa MHOUYBBI H yOOpKa ypomxad. B xadectBe pesepBoB
YMEHBIIICHIA CECOECTOMMOCTH IPOAYKIIHH PACTEHUEBOACTBA AIOAU
BCEIAd PACCMATPHUBAAHU OIIEPAIlIU II0YBOOOpaboTKH. B Hacrosiee
BpeMs K COACPIKAHUIO OIIEPAIUil B CHCTEME OOPAOOTKU IIOUBBI ITOA
PasAMYHBIE KYABTYPBI CPOPMHUPOBAACT HEOAHO3HAYHEBIN IIOAXOA.

H. A. IlImakoBckuii pacCMAaTPUBAET UCTOPHYECKYIO MOAEAD 3BO-
AIOLINH TEXHOAOTHH OOpaOOTKM IOUBHI ¢ rosuruii Teopun TPH3
[10]. I'pacdburgeckn mCTOpHA COBEPIIEHCTBOBAHUA TEXHOAOTHIT 0O0O-
PabOTKU IIOYBHI IOKA3aHA UM Ha pUCYHKE 2.3.
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obpabomku nousst

Hcropudeckoe pa3BUTHE TEXHOAOIMH OOPaOOTKH ITOYBBI CO-
ACPKHT OCHOBHBIE 9TAIIBI: IIOCEB B AYHKH — OOpPabOTKa COXOI —
IIAYKHAS 0OpabOTKA ITOYBEI — MAKCHMAABHO Pa3sBEPHYTAA TEXHOAO-
rusg 0OpabOTKH ITOYBBI — OE30TBAABHAS OOPAOOTKA ITOYBBI — MH-
HHUMaABHASl 0OpabOTKA ITOYBBI — HyAeBasg 0OpabOTKA ITOUBHI.

HpI/I‘IHHI)I, KOTOPI)IC HPI/IBOAI/IAI/I K TaKOMy HU3MECHCHUIO TEXHO-
AOrHi OOPaOOTKH IOYBBI, KPOFOTCA B CTPEMACHHUH ODECIIEUNTh OAa-
TOIIPUATHBIC YCAOBHA AAf POCTA PACTEHHIH M IHOAYIHTH OOABIINN
ypOKail MAM B HEOOXOAHUMOCTH IIPCAOTBPATHTH 3PO3UIO IIOUB, HX
IIEPEYIIAOTHEHIE C OOPA3OBAHUEM IIAYKHOH ITOAOIIBEL Taxxe cae-
AYET YYECTb JKEAAHHE COKOHOMHTB CPEACTBA 33 CUET HMCKAFOYCHUA
HEKOTOPBIX TEXHOAOTMYECKUX omeparnuil. MakCHMaABHO pasBEPHY-
Tas TEXHOAOIHA OOPabOTKU ITOYUBBI MACCOBO IIPAKTHKOBAAACH B Ce-
peaumne XX Bexa. Kakpad omeparua 1mogBooOpabOTKH TpeOOoBaAa
OTAEGABHOIO IIPOXOAA MAIIHHBI C TPAKTOPOM IIO IIOAIO, YTO HETa-
THBHO CKA3BIBAAOCH HAa COCTOSIHAU IIOYBHI M €€ IIEPEYIIAOTHCHUH.
B koHeuHOM nTOre OBIA COBEPIIEH TEXHOAOTHYECKHH IIEPEXOA
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K MUHHMAABHOM 0OpabOTKe IIOYBBI H AAA€E — K HYAEBOM 00paboT-
ke. OAHAKO, MHOTHE CEABCKOXO3ANCTBEHHBIE ITPEAIPHATHA HE OTKA-
32AHCH IIOAHOCTBIO OT BCIAIIKU 3EMEAB C ODOPOTOM IIAACTA U AC-
AQFOT 3TO IIEPUOAMYECKH.

HyaeBasa o6paboTka — 00pabOTKa IIOYBBEI, COBMEIIEHHAA C
ITOCEBOM KYABTYPEL. AAfl OOPBOBI € COPHAKAMU B CESIAKHU IIPH ITOCEBE
OAHOBPEMEHHO BHOCAT I'€POUIIHIABL

ITo I'erearo, pasBuTHE MATEPUAABHOIO MUPA ITOAYHHACTCH 3aKO-
HY OTpHIIAHHA OTPHIAHHA. B pe3yAbTaTe 3BOAIOIHH TEXHOAOTHH
00paOOTKM ITOYBEI ITO AHHHH «Pa3BEPTHIBAHNE-CBEPTHIBAHIE» MBI B
OIIPEACACHHOM CMBICAE OIIATH BEPHYAHUCH K IIEPBBIM IIIAraM YEAOBE-
gecTBa B 3emacaeanu [10].

bBoprsba ¢ mAayrom moayumaa cBoe OTpaKeHHE M B AHTEPATYpE.
Hukonaft AeckoB B CBOEM IIPOM3BEACHHUH «3arOH» OIIHCAA COIIPO-
TUBACHUE KpecThAH B XIX Beke BHEAPEHHIO IIEPEAOBBEIX IIO TEM
BpeMeHaM IAYToB. KpecTbiHe OTCTaMBAAM CBOIO TPAAHITHOHHYFO
TEXHOAOIHIO: PBIXACHHE BEPXHEIO CAOSl IIOYBBI COXOM M OOPOHOM
0€3 OTBAABHOH BCIIAIITKH.

«...JTo mepeceseHNE OPAOBCKUX KPECTBAH C BBIITAXAHHBIX
MMH 3€MEAb Ha A€BCTBEHHEBII yepHo3eM B Hioxaem IloBoakbe
arpouom Illxor pemmaca 3aeck oTHATE y HUX nx «l'ocromsic-
AOBBI KOBBIPAAKH», MAU COXH, U IIPHUYYHATH I1AXaTh ACTKHMH
IMAapOKOHHBIMHU HAy>KKamMu CMaiiad; HO KpecTbsAHE TAaKOH Iie-
PEMEHBI HU 32 YTO HE 3aXOTEAH U KPEIIKO CTOAAH 34 CBOIO KO-
BBIPAAKY» U 32 OOPOHBI C AEPEBAHHBIMH KACIIAMH. .. ...A UTO-
On1 emme Goaee IMOAAEPIKATE ABTOPUTET CBOET0 aHTAMYAHHHA-
arponoma, 6apuH rpad IlepoBckmii, pa3Beceasacs, oopaTuAcsa
K «X035€BaM» U CIIPOCHA, XOPOIIIO AH IIAY>KOK nameT. Kpecrts-
AHE OTBETHAH:

— DT0 KaK TBOEI MHAOCTH YTOAHO.

— 3Haro A 9T0; HO A XO4dy 3HATH BaIlle MHEHHE: XOPOIIO
HAM HET TAKHUM IIAY’KKOM I1aXaTh?

Toraa u3 CepeAMHBI TOANBI BBIAE€3 KAKOH-TO IIACIIMBBIN
CTApPUK MAaAOPOCCHMCKOM IIOPOABI M CIIPOCHA:

— I'Ae cuMu HAy>KKaMU ATy T?
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I'pad emy pacckaszaa, 4TO IAIIYT «CHMU HAY>KKAMU» B Uy-
JKHX KpadxX, B AHI'AUH, 32 I'PAaHULIEIO.

— To 3pauurca, B HiMIrax?

— Hy, B Hemnax!

Crapuk nmpoaAoAsKaa:

— 910 BOT, 3HAUMNTCH, Y TEX, III0 y HAC XAe0 KyIyroT?

— Hy Aa — mo’kaayii, y Tex.

— To AoGpe!.. A THABKH AK MBI CTAHEM CHMH IIAY>KKAMHU
axaTb, TO TA€ TOTAQ MBI OyAeM ceOe xAeb moKymnaTe?..»

H. C. Aeckos. 3aron

Axo0as HOBasg TEXHOAOTHA BO3ACABIBAHHUA CEABCKOXO3ANCTBEH-
HBEIX KYABTYP IPEAIIOAATAET POCT YPOKANHOCTH, ITOBBIIIIEHUE Kade-
CTBAa IIPOAYKIIMHA U B KOHEYHOM HTOIC YBEAMYCHHE IIPOM3BOACTBA
HIPOAYKTOB nmTanuA. [Ipu 5TOM OHa AOAKHA IIPEAYCMATPHBATH CO-
XpaHEHNE SKOAOTHYECKOIO PABHOBECHA B IIOUBE, HHAYE ITAOAOPO-
AWIE TIOYBEI OYAET IOTepsAHO. B mmocaeaHee BpeMs MMeeT MeCTO BO-
IIPOC, KAKOBBI AOAJKHBI OBITH COBOKYIIHBEIC 3aTPAThI SHEPTHH HA 1 ra
ITAIITHE AAfl ODECIIEYEHUA HACCACHHA IIPOAOBOABCTBHEM H HEOOXO-
AMMOTrO KadecTBa xku3Hu? B xoae mccaepoBannii [11] ycranosaeHo,
YTO YBEAHYCHHE YACABHOTO OOBbEMA OoTpeOAeHuA sHeprun (Ha 1 ra
IIAIHY) € y4€TOM BPEMEHHOrO (hakTopa IPHUBOAUT K CHIKEHUIO
KAYECTBA JKU3HU HACCACHHA B OCHOBHOM 3a CYET PE3KOrO pPOCTa
9KOAOTHYECKOH COCTABAAIOIIEH yIepoa.

Ha pucynxke 2.4 mpeAcTaBA€Ha 3aBUCHMOCTD YPOBHA ITPOU3BOA-
CTBa IPOAYKTOB IHUTaHHUA I OT yA€ABHOIO ITOTPEOACHISA SHEPIUU Ha
obecreueHne (QYHKIMOHUPOBAHUA TEXHOAOTHYECKHUX IIPOLIECCOB
PACTEHHEBOACTBA, BKAFOYAS 32TPATHl 3HEPTHH HA ITOAACP/KKY HH-
dPpacTPYKTypEI KOMMYHAABHO-OBITOBOIO CEKTOPA.

Veeanuenne norpebaenus sueprun 6oaee 12-14 T Ak /ra B roa
HE IPHBOAUT K IIOBBIIIICHHIO IIPOU3BOACTBA IIPOAYKTOB ITHTAHHA,
HO IIPH 3TOM BBI3BIBACT HOBBIC 32TPATHl HA BOCCTAHOBACHHE 3KOCH-
CTEMBI. ODTO CBHACTEABCTBYET OO MCYEPIIAHUM SHEPIECTHIECKOTO
dakropa, 00yCAABAUBAIOIIEIO POCT KA4ECTBA 'KU3HU U HEOOXOAU-
MOCTH IIEPEXOAA HA HOBBIE PECYPCOCOEPEraroIue TEXHOAOIUN B
PACTEHHEBOACTBE IIPH AOCTHKEHHH YPOBHSA IPAMBIX 3aTPAT SHEPIUN
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okoAo 3 I'Ask ma 1 ra mammwm B roa [11]. Aamroe mporuBopeune
MEIKAY SHEPIOHACHIIICHHOCTHIO TIOACBOACTBA 1 3KOAOTHIECKHM CO-
CTOSIHAEM IIOYBBI AAET €IE OAHO OOBACHEHUE 3BOAFOIIAN TEXHOAO-
ruii 0OpaOOTKU IOYBH 10 AMHUH «Pa3sBepThIBaHHE-CBEPTHIBAHIC).
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Pucyrox 2.4. Sasucuniocms yposua npouseodcmea npodyxmos numarus F
071 )0en1b11020 NOMpebACHUS IHEPe U 6 pacmennes00cse

B 1mepBOM ACCATHACTHH HBIHCIITHEIO BEKA B PACTCHHECBOACTBE
ITOABHAOCH MHOT'O HOBBIX PECYPCOCOEPErafoInnux TEeXHOAOTHI BO3-
ACABIBAHUSA KYABTYP, CHEDKAIOIIUIX KOATIECTBO IIPOXOAOB arperaTton
110 110AF0. VIX BHEAPEHHE IIPUBOAUT K HEKOTOPOMY OOIIIEMY CHEDKE-
HUIO ITOTPEOHOCTH B 9HEPIUM.

2.2. Kaaccuukanua COBpeMEHHBIX arpOTEXHOAOTHIA
U CHCTEM MAIIIIH

B cospemenHOM 3eMAEACAMH yCIIEX ITPOM3BOACTBEHHOM Acs-
TEABHOCTH IIEAHKOM OITPEACAACTCA IPHMEHAEMBIMU TEXHOAOTHAMHU.
XOA TPOEKTUPOBAHUA ITPOM3BOACTBEHHOTO IIPOIIECCA BO3ACABIBA-
HUA KOHKPETHOI KYABTYPBI 3aBHCHT OT BBIOPAHHON TEXHOAOTUH
BO3AeABBaHMA.  Kaaccmdukanumsa HMEOIHUXCA  arpOTEXHOAOTHI
pacTeHNEBOACTBA IpeACTaBAcHA B TabAmIe 2.1 [12].
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ATpoTexXHOAOTHH B PACTEHHEBOACTBE

(axapemux B. H1. Kuprorrruer)

Tabauya 2.1.

OcHoBHbIE ArporexHosoruu
nokasa- | Pxcrencus- | Hopmaasubie | IHTeHCHBHBIE Bricokue
TeAU HEIE
1 2 3 4 5
Copra Toaepanr- ITaactmanere | MorencuBHBIE C 3apaHHBIMEI
HbBIE rapaMeTpaMu
Vaobpenus Her IMoaaeprusaro- | Ilporpammupo- Tounsre
e BAHHBIE
3ammra ITaccuBnaas | Douszoamydeckas Wuarerpuposan- | buoaormsupo-
pacTeHnit mas 1o DI1B" BaHHAS
O6paborka | Cucrema [Mousosarur- | Munnmmsupo- | Onrumusmpo-
TIOYBBI BCITAIIIKK | Hasl, KOMOUHU- BAHHAS BAHHAS
poBaHHas
Texnnka |1-2-ro moko- | 3-ro mokosenus | 4-ro nmokoaenwus | Ilpenusmonnas
AeHUSA
KauecrBo | Heompeae- | Heycroitunso | Otseuarornee | CHbaraHcHpOBaH-
IIPOAYKIIAN A€HHOE YVAOBACTBOpPHU- | TpeOOBaHHAM HOE 110 BCEM
TEABHOE I1epepabOTKH M |  KOMITOHEHTAM
DBIHKA
3emacorte- | [Tousennsie |[Tousennsre Kap- [TouBenno- I'eonndopmariu-
HOYHAS KapTHI TBL AAHAIITAQTHBIE | OHHBIE CHCTEMBI
OCHOBA 1:25000 1:10000 KapTHI
DKOAOTH- AxTuBHAA Aerpaparius Puck 3arpsasme- | MuHIMAABHBIN
YeCKU ACTPAAALINS OYB HUsA pHCcK
pHCcK OYB U
AaHAIIadTA

* OIIB — 9KOAOTHYECKHI ITOPOT BPEAHOCTH.

B macrosimiee BpemsA B HaIeHl CTpaHe OOABIINHCTBO CEAb-
XOBIPEAIPHATHH ITPAKTHKYIOT HOPMAABHBIE TEXHOAOTHH PACTCHU-
CBOACTBAa, M HCMHOIHUC XO3SMCTBA HA OI'PAHNYCHHBIX ITAOIIAAAX
OPUMCHAIOT HMHTCHCHBHBIC TCEXHOAOTHH. HOCACAHCC ACCATUACTHEC
IepeAOBbie  arpopUPMBI  HAIEH CTPAHBI HAYAAHM IIPAKTHKOBATDH
B CBOEM ITPOM3BOACTBE BEICOKHE TEXHOAOTH.

HHaTeHCHBHEIE TEXHOAOTHH pACCINTAHBI HA OOAEE IAyOOKHE

3HAHUS,
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150 kr A. B. Ha 1 ra, MAAOOOBEMHOTO HCIIOAB30OBAHHA CPEACTB 3AIITEI
pacreHuii OT OOAE3HEH, BPEAUTEACH U COPHAKOB B 3aBUCHMOCTH OT
OI1B, BHECEHHE TIPEIAPATOB B pa3AHYIHbIC (Pa3bl PASBHTUA PACTCHUIA.

[Ipu 9THX YCAOBHAX BO3MOKHO IIPOrPAMMHPOBAHIE KAYECTBA
IIPOAYKIIUH, OTBEYAIOIIEE TPEOOBAHUAM IIEPEPAOATHIBAIOIINX IIPO-
M3BOACTB U PBIHKA.

VHTeHCHBHBIE TEXHOAOTHH PACCINUTAHBL HAa OAArOIPHATHBIEC ITO
yBA@KHEHHOCTH AaHAIIAMTHL (LleHTpaAbHBIH YepHO3EMHEBIN peru-
oH, yactb Heueprosémuoit sonsr Ceseproro Kaskasa, HexoTopbIe
peruonsl 3aypaaps). VIX moreHnmaA o ypomalHOCTH 3€pHOBBIX
KYABTYp COCTaBAsieT 3—4 1/ra.

CaeAyeT OTMETUTh HAIIPABACHHOCTD MHTEHCHBHBIX TEXHOAOTHH
Ha COEpEKEHUE SHEPIOPECYPCOB U CHIKEHIE ACTPAAAIIIH ITOYB ITy-
TEM IIPUMEHEHHUA MUHIMAABHON 1 HYAE€BOIT OOPaOOTKH IIOYBHL

MunnmaspHas 0oOpaboTKa ITOUBBI — 9TO HAYIHO ODOCHO-
BaHHAA OOPabOTKA, CHIDKAIOIIAA SHEPIETUYECCKUE 3aTPATHI U YHCAO
IIPOXOAOB IIO IIOAIO IIYTEM YMEHBIIIEHUS TAYOHHBI OOpPabOTOK, COB-
MEIIIEHUA PAAA OTIEPAIIHI B OAHOM PabOUYeM IIPOIIecce.

[Tpumepsl MUHUMAABHOI OOPaOOTKH ITOYBEL:

— 3aMEHa BCIIAIIIKH AYILIEHHUEM HAH IIAOCKOPE3HBIM PBIXACHIIEM;

— YMEHBIIICHHE I'AYOHHBI OCHOBHOH OOPaOOTKH IIOYBHL;

— COKpAIIEHHUE YNCAA U TAYOHHBI OOPA0OTOK MEKAYPAALH AAS
IIPOIAIIHBIX KYABTYP K AQKE OTKA3 OT HUX (COPHAKH VHHYTOKAIOT
repOUIIIAAMM);

— COBMEIIEHHE TEXHOAOTUYECKUX OIIEPAIHIl IT0YBOOOPAOOTKA
U II0CEBA IYTEM ITPUMEHEHHUA KOMOMHUPOBAHHBIX MAIIIHH.

Brrcoxme TexHOAOrHH — CTPATEIMYECKOE OYAYIIEE KOHKY-
PEHTHOTO CEABCKOIO X03fAicTBA. OHH TPEOYIOT BEICOKOKAYECTBEH-
HEIX COPTOB KYABTYpP, CEMAH, VYIHTBIBAIOT BCE IIPHPOAHO-
KAMMATHYECKHE YCAOBHA 30HBI BO3ACABIBAHHSA, CHCTEMY OOPaOOTKH
IIOYBBL U IIOCEBA, CUCTEMy BHECEHUA YAOOPEHMI H 3aIlUTHl PacTe-
HUOM, 2 TAKKE IIO3BOAAIOT YAOBACTBOPHUTH TPEOOBAHUA K KAYECTBY
IIPOAYKIIHH.

Bricokne TexHOAOrHH paccuMTaHBI Ha OOA€E OAATOIPUATHEIC
AaHAITATHI CTPaHbI, IpexKAe Beero, Ha parion Ceeproro Kaskaza
n epporeiickoro IIpeaypasps, rae BOZMOKHA YPOKAMHOCTL 3EPHO-
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BBIX KYABTYP 5—6 T/ra. Beicokme TexHOAOIMN Ga3upyroTcs Ha OHO-
AOTH3AIMH M 9KOAOTH3ALNU 3EMACACAUA, YTO IIPEAYCMATPHBACT
ITIOCTEIICHHBIM OTKA3 OT IIPUMECHEHHUSA IepPOUIIMAOB U MHHEPAABHBIX
yAOOpeHHI. 3eMACOIICHOYHYIO OCHOBY TaKUX TEXHOAOIHI COCTaB-
aaroT reomH@opmaruonHeie cucrembl (I'HIC) — coueranue
KOCMUYECKHUX CIIyTHUKOB, KOMIIBIOTEPOB CO CIICIIHAAH3UPOBAHHBIM
HpOI‘paMMHbIM O6CCHC"ICHI/ICM " FAO62AI)HI)IX BBIYUCAHUTEABHBIX CE-
tert. Cucremsr ['IC onrrnMusupyroT CpoKH M yCAOBHSA BBIITOAHEHHSA
BCETO IHKAQ OIIEPAIHI B IIPOLIECCE BO3ACABIBAHUA KYABTYPHI C I1O-
Ay9eHHEM €€ IIPOrPAMMHPOBAHHOTO YPOKasf C 3aAAHHBIM Ka9eCTBOM
1 KOAUIECTBOM.

BI)ICOKI/IC TECXHOAOTIHMH, FCOHH®OPM2L{HOHHI)IC CHUCTEMBI M Hpe—
LIU3UOHHAA TEXHUKA COCTABAAIOT OCHOBY TOZHOI'O 3€MACACAHA.

Tounoe 3emaeAeAre AAET BO3MOKHOCTD CEABCKOXO3AHCTBEHHBIM
IIPEAIPHUATHAM IIEPEXOAUTH Ha IIPOEKTUPOBAHUE IIPOU3BOACTBA TOM
HAHM MHOI IIPOAYKIIHH C 3aAAHHBIMI ITAPAMETPAMU KAa9eCTBa U yPO-
KARHOCTH ITyTEM IIPHUMEHEHNA CITyTHHUKOBBIX CHCTEM U COBPEMECH-
HBIX HH(POPMAIIMOHHBIX TEXHOAOTHI.

AAf peaAmsauy MHTEHCUBHBIX U BBICOKHX TEXHOAOTHH HEOO-
XOAMMa COBPEMEHHAsA SHEPIrOHACHIIICHHAA TeXHHUKA. B TabAnme 2.1
PAa3HBIM BAPHUAHTAM ArPOTEXHOAOTHII COOTBETCTBYET TEXHHUKA OIpe-
AeAéHHOTO IOKOAeHnA. Kaaccmdpukariusa TEXHUKA Ha IIOKOACHHSA
YCAOBHO BBIITOAHEHA aBTOpamu [12] mo AmamazoHy pabodnx CKOpo-
CTEI U PAAY XaPAKTEPHBIX IOKa3aTeACH (TabA. 2.2).

C TeXHHYECKON TOYKM 3PEHUA MAIIHHBI 4 U 5 IIOKOACHUN HMe-
IOT IPAKTHYECKH OAMHAKOBYIO HEPI€THKY U MEXAHHYECKYIO CYII-
HOCTE. VX OTAHYHE 3aKAIOYAETCA B TOM, YTO TEXHHUKA 5-TO IIOKOAE-
HOA  HMeeT OOA€e  COBEPIICHHBI  OOPTOBOH  KOMIIBIOTEP
(9AEKTPOHHBIN «MO3I»), cBA3aHHbIH ¢ cuctemoi I IC u kommbroTe-
poM B odHce HPEAIPHATHA. DTO ACAACT TEXHHKY IPEIIM3UOHHOIMI,
T. €. CHOCOOHOH TOYHO OOECIIEYHBATH KU3HEHHBIC IIOTPEOHOCTH
PACTEHHI, HAIIPUMEP, IIPU BBITOAHEHHH OIIEPAITHH ITIOCEBA, YXOAA
32 IIOCEBAMU, BHECCHHA YAOOpPEHHUH H T. A.. [losiBAeHIE MAIITHH AAA
IIPEIIU3HOHHOIO 3EMACACAUA MOMKHO CUHTATH OIPEACACHHBIM 3Ta-
IIOM B Pa3BUTHH TEXHIYECKOIO IIPOrPecca C TOYKH 3PEHHA B3aUMO-
ACHCTBUA 9AEMEHTOB B CUCTEME «MAIIHMHA-IIOYBA-PACTCHUE.

51



Tabauya 2.2.

Kaaccnduxanusa TeXHUKE AASL AaTPOTEXHOAOTHIA

IToxa3areasn IToxoAaeHue TexHuKH
1 2 3 4 |5 (mpermusmnonHasn)

1 2 3 4 5 6
PaBouast cKOpOCTb, KM/ 4 5-9 |9-15|12-17|12-24 12-24
IToBbImrenHas 3HEPTOHACHIIIICH-
HOCTDH - - + + +
Kombuanposanne n MEOrOOIIE-
PAIIMOHHOCTE arperaTa - - + + +
Baouno-moayabpHOE HCITOAHEHHTE | - - - + +
VpoBeHDb 5HEPTOBOOPYKEHHOCTH
TpyAa, KBr/uea <50| <50 |51-59|51-59 132-147
Haawugue 6oproBoro komimerorepa | - - - + +
Peaansanus Tounoro semaeaeans| - - - - +

Kommaexropanme MTII texmumkoir 4—5 IOKOAEHHUIT ITO3BOAHT
COKPATHTb TPEOYEMBIH KOMIIACKC MAIIHH Ha IIPOH3BOACTBE 3€pHA
AO 5—6 HanMeHOBaHMH. [Ipy BEIpAIMMBAHNN 3E6pPHOBBIX KYABTYP IIO
WHTE€HCUBHOU TEXHOAOTUH HEOOXOAMMEL:

— 0a30BBIN YHHBEPCAABHBIN TPAKTOP;

— YHHBEPCAABHO AAAITHPYEMOE IIOYBOOOPAOATHIBAIOIIEE OPY-
Anie;

— IIOCEBHOI aAAIITHPYEMBIN ITOYBOOOPAOATHIBAOIIHIT aTrPErarT;

— ONPBICKUBATEAD;

— 3epHOYOOPOUHBIN KOMOAH.

Harpyska Ha OAHOrO MEXaHH3aTOPa B IIOAEBOACTBE IIPH 3TOM
AsocturaeT 22—0250 ra.

[lepeuncaennsie B Tabamie 2.2 IOKOACHHSA MAIIHH CETOAHA
MOKHO AOIIOAHHTb HOBBIM IIOKOACHHEM — POOOTOTEXHUYECKHUE
CHCTEMBI AASl PACTEHHUEBOACTBA. /\MAUPYIOIIUME CTPAHAMH IO IIPO-
H3BOACTBY POOOTOB AAfl PACTEHUEBOACTBA ABAAIOTCA Mcmanumsa, Aa-
upsda, CIIA, fAnonua u ap. CoBpeMeHHBIE POOOTHI YK€ MOIYT BBI-
ITIOAHATE OOPAOOTKY ITOUBEI, IIOCEB M YXOA 32 IIOCEBAMH, a4 TAKKE
yoopky ypouxas. ['AaBHas IleAb IIPOU3BOAHTEAEH-POOOTOB — HC-
KAFOYHTH YEAOBEKA M3 C(PEpPHI IIOAECBEIX PaOOT, OCTABUTH AAA HETO
TOABKO KOHTPOABb XOAa padoT. IlporHos pocra oObéma Ipoaar
CEABCKOXO3ANCTBEHHBIX POOOTOB IOKa3bBaetr, 4To ¢ 2016 roaa ao
2024 roaa on yeeamunrcs B 70 pas.
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Bricokne TexHOAOIHMI B TOYHOM 3EMACACAUH TPEOYIOT HAAUMYHSA
TEXHUKH, OCHAIIEHHOH OOPTOBBIMH KOMIIBIOTEPAMH, ITO3BOAAIO-
IMUMH BECTU OKCIAYATAIIHOHHO-TEXHOAOTHYIECCKHH MOHHTOPHHT
arperata B PEKHUME PEAABHOIO BPEMEHHU H YIPABAATH IIPOIIECCAME
0OpabOTKN IOYBEI, BHECCHHA YAOOPEHHI, ITOCEBA, YOOPKU ypoiKas
kyAbTyp. Ilpm sTOM TexHmKa paccMarpuBaeTcs Kak 9acTb I€OMH-
dopmarmonnoii cucremsl, oHa KOHTakTHpyeT ¢ GPS-cmcremamu
CIIyTHHKOBOI HABUTAIIMH M CTAIIMOHAPHBIMH KOMIIACKCAMH KOMIIb-
FOTEPHBIX IIPOIPAMM CEABXO3IIPEAITPHATHSL

Baxno 3HaTh, KaK 3aTpaThl HA HOBYIO IIPEHU3UOHHYIO TEXHUKY
OTpasATci Ha CEOCCTOMMOCTH IIPOAYKIIHH H APYITHX TEXHHKO-
SKOHOMHYECKHX ITOKa3aTEAAX ITpom3BoAcTBA. B Camapckoi obaactu
OBIAM BBIITOAHEHBI ITOAEBBIE MCCACAOBAHHA 9(PEMEKTHBHOCTH IIPEIH-
3HOHHOIO OOOpPyAOBaHUA AAfl AH(EPEHINPOBAHHOIO BHECCHUSA
yAOOpeHuit Ha maoraAn 1365 ra mpu cpeAHeH ypOKaiHOCTH APOBOI
mrernnpl 2,8 1/ra. Cpok OKymaeMocTu OODOPYAOBaHUS COCTABHA
1,5 ropa. Aasee paccMOTpHUM AQHHBIE ITOAEBBIX HCCACAOBAHHIT DoAce
IIOAPOOHO (pacyeTsl ACHCTBUTEABHBI AAA yeAOBHI 1 1ieH 2007 T0A2).

—4— CebecToMMOCTE
7500 TEXHONOrMM, pyfl./ra

R
F400

/ 7406
Fju ]

F658 9 /
gEO0 &—ﬁ
/ E512,1
G200 /
SE00
- 7

2000 T T T T
1 BApMaHT 2BAPHUAHT 3 BApMaHT 4 BapHaHT A BapHaHT

400

BAapHAHT 1 — 5KCTCHCHBHAA TEXHOAOIUA Oe3 IPUMECHEHUA YAOOPEHUI (KOHTPOAD);
BAPHAHT 2 — HOPMAaAbHAA TEXHOAOTHA (VAOOPCHMSA B IPUHATHIX B XO3AHCTBE A034X);
BapHaHT 3 — HOpMaAbHasA TexHOAOrus ¢ npuMenerneM GPS-maBurarim;

BapUaHT 4 — MHTCHCUBHAA TEXHOAOTUA (PACUCTHBIE AO3B YAOOPCHMI Ha IIAAHIPYEMBIH
yposKait);

BAPHAHT 5 — MHTEHCHBHAA TEXHOAOTHA C MPUMEHEHHEM CHCTEMBI TOYHOIO 3EMACACAHSL.

Pucynox 2.5. Cebecrnourocnv mexronozuu 030es16arus Aposoti nuleruys:
6 10.1€60M ONBINIE
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4200 !+CE§ECTDHMDCTb, pyB.iT
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BapuaHT 1 — 5KCTCHCHBHAA TEXHOAOTHSA Oe3 IPUMEHEHHUA YAOOPECHHUH (KOHTPOAB);
BAPHAHT 2 — HOPMAAbHAsA TEXHOAOTUA (YAOOPEHMA B IPUHATHIX B XO3AHCTBE AO34X);
BapHAHT 3 — HOpMaAbHAA TexHOAOrUsA ¢ npumeHenneM GPS-masurarim,

BapHUAaHT 4 — MHTEHCHBHAA TEXHOAOIUS (PACIYCTHBIC AO3BI YAOOPEHHIT Ha IIAAHUPYEMBIE
ypoKaii);

BAPUAHT 5 — MHTEHCHBHAA TEXHOAOTHSA C IPHMEHEHHEM CHCTEMBI TOUHOTO 3EMACACAHA.

Pucynox 2.6. Cebecrnoumocne npoussedeniozo sepra aposodi nuseruyer
6 6apuarimax onviina

AHAaAU3 CTPYKTypBI 3aTpaT IIPOH3BOACTBA IIOKa3bIBACT: OoAce
3HAYUTEABHYIO AOAIO COCTABAAFOT 3aTPATHI HA MCIIOAB30OBAHUE MU-
HepaabHbIX yA0Openuit (o1 830 a0 1566 pyb./ra), gem Ha npumMeHe-
HIE CPEACTB TOYHOTO 3EMAEACAHA (AOIIOAHHTEABHBIEC 3aTpPAThl Ha
ucnoaszoBanne GPS-maBuraropa cocrasastor Bcero 38 py0./ra, a
IIPU KOMIIAEKCHOM HCIIOAB30BAHHH CPEACTB TOYHOIO 3EMACACAHA
3aTpaThl BO3PACTAIOT Beero Auib A0 440 pyb./ra). Bmecre ¢ pocrom
YPOKAHHOCTH APOBOH IIIIECHHUIIBI IIPU MOAN(DHUIIIPOBAHUH TEXHO-
AOTHIT BO3PACTAET U YPOBEHD YUCTOIO AOXOAA PyO./ra rmocesa.

[Toanoe oTcyTcTBHE YAOOPEHHH B TEXHOAOTHMH BO3ACABIBAHHA
APOBOM IIIIIEHUIIBI 3a9ACTYIO PACCMATPHUBAETCA KAK BAPHAHT 3KOHO-
MHH IIPOU3BOACTBEHHBIX PECYPCOB, HA ACAE 3TO BEACT K 3HAYHTEAD-
HOMY BO3PACTAHHIO CEOECTONMOCTH 3EPHA.

DTO CBHAETEABCTBYET O TOM, 4TO 9(PEKTHBHOCTD COBPEMEHHBIX
arpOTEXHOAOTHII MOKHO IIOBBICHTH IIyT€M HE COKpAIleHHdA, a,
HA00OPOT, BAOIKEHUA PECYPCOB B IIPOU3BOACTBO. [ Ipu 91OM 3aTpaTsl
HAa CAMHHITY 3€MEABHOH IIAOIIAAM MOIYT BO3pPacTaTh, HO cebecTon-
MOCTD KQKAOHM CAUHHIIBI IIPOU3BEACHHOI IIPOAYKIIMH YMEHbBIIIACTCH
32 CYET IPHUPOCTA ypoxKaHOCTH (prc. 2.6).
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3. DBOAIOILIA CCTEM YITPABAEHU A
ITPOITECCAMM PACTEHMEBOACTBA
N MAIITNMHOMCITOABb30OBAHMA

CoBpeMEHHBIE MAIIIMHBI 3aBUCHMBI OT YEAOBEKA. DTa 3aBHCH-
MOCTB IIPOABAACTCA HE TOABKO B HEOOXOAHUMOCTH YIIPABAATH PadO-
YHM IIPOLIECCOM MAIIHMHBIL, HO U B MATEPHAABHOM OOECIICYCHIH
IIPOIIECCOB IKCIIAVATALINN TEXHUKH U IIOAAEPKAaHUU ¢€ pabOTOCIIO-
cobuoro cocrosaua. MaccoBoe IPUMEHEHNE TEXHHKH B CEABCKOM
XO3AUCTBE IIPUBEAO K ITOSBACHHIO IIEAOTO HAIIPABACHUA YEAOBEUE-
CKOM AEATEABHOCTH — arpoumkeHepusa. CoBpeMEeHHOE pacTeHHUE-
BOACTBO HEMBICAHMO O€3 CIIEIIMAAUCTOB HHKCHEP-MEXAHUK U KH-
KEHEP-9ACKTPUK. UTOOBI PAIMOHAABHO HCIIOAB30BATh TEXHUYIECCKHUI
IIOTEHITHAA OTPACACH CEABCKOTO XO3ANCTBA, HEOOXOAUMA IIE€AASl CHU-
CTeMa MHKEHEPHO-TEXHIYECKOIO OOECIICYCHUH.

AAf moacHeHHA (PAKTOPOB, KOTOpBIE (DOPMHUPYIOT TAKOH BaK-
HBI TEXHUKO-9KOHOMHUYECKUN IIOKA3aTEAb KAK IIPOH3BOAUTEAD-
HOCTb MAIIH, MOKHO BOCIIOAB30BATBCA M3BECTHON M3 Kypca 9KC-
IIAYATAITUH MAIIuHHO-TpakTopHOTO mapka (MTII) dopmyaoii [13]

W=0l1V,-B,-T-7,

rae W — cmeHHas MPpOU3BOANTEABHOCTD arperara, Ia;
17, — pabouas cKOpPOCTb ABUAKCHHS arperata, K/ ;
B, — paboyas mmpHHa 3aXBaTa arperara, M;
T, — IPOAOAKUTEABHOCTD BPEMEHU CMEHBI, YAC;

T — K09 PUIHEHT NCITOAB3OBAHUA BPEMEHHU CMEHBIL.

N3 cdopmyasr (2) BHAHO, YTO IIPOU3BOAUTEABHOCTD MAIIIHH
omnpeaeaserca mapamerpamu I/, u B, Xapakrepusyronmmm ux KOH-
CTPYKTHUBHBIE OCOOEHHOCTH, 2 TAKKE ITAPAMETPAMH OPIaHH3AIIHH
padoT, raaBHEIA U3 KOTOPBIX Koo dunnenT 7. OUEBHAHO, 9TO MO-
OHABHBIC MAIIMHBI HE MOIYT pabOTAaTh BCIO CMEHY O€3 OCTAHOBOK,
IIPOIIECC MX HCIOAB30OBAHHUA HEH3DEKHO CBA3aH C PA3HOIO POAA
IIPOCTOAMH IO TEXHHYECKHM, TEXHOAOIMYIECKIM, METEOPOAOTHYC-
CKHIM HAW OPraHH3AI[MOHHBIM IpuarHaM. Ha pasamgnerx oneparnmax

55



B IIOAEBOACTBE HOPMAABHBIM CYHTACTCA 3HAYCHHE KoapdurnenTa ¢
B mpeaesax 0,75-0,9. Hammr mccAaeAOBaHHA ITOKa3BIBAFOT, YTO HA
oIepanuAx MOYBOOOPaOOTKH haKTHIeCKHne 3HAYEHHUA KOIPPuIu-
CHTA HCIIOAB3OBAHHUA BPEMEHHU CMEHBI aIPEraToOB MOIYT COCTABAATH
0,45-0,65. CAeAOBaTEABHO, BCE HOBBIE HACU KOHCTPYKTOPOB CEAb-
CKOXO3AMCTBEHHON TEXHUKU M AOCTIZKEHHUA TEXHOAOTMM MAITHHO-
CTPOCHUSA, HAIIPABACHHEIC HAa COBEPIICHCTBOBAHHE MAIIIMH, MOIYT
OBITh TEPEUIEPKHYTH HU3KOM OPraHU3alNEil UX PabOTH B CEABCKO-
XO3AHCTBEHHOM IIPOU3BOACTBE, YTO IIPUBOAHT K HEAOHCIIOAB30BA-
HUFO ITOTEHIIHAABHBIX BO3MOKHOCTEH TEXHUKH.

MakcumaApHAs pPEAAM3AIUA ITOTEHIIMAABHBIX BO3MOMKHOCTCH
MAIIIIH B CEABCKOXO3SHCTBEHHOM IIPOM3BOACTBE HE MOKET OBITH
AOCTHTHYTA B «IHCTOM TOAe». AAA 3TOTO HEOOXOAMMA YETKO OTAQ-
’KEHHAA CHCTEMAa HH/KECHEPHO-TEXHIYIECKOTO OOECIICYCHHA IIPOM3-
BOACTBA M YIIPABACHISA IIPOILIECCAMH MAIIIMHOUCIIOAB30OBAHHUA. DAC-
MEHTAMU AAHHOM CHCTEMBI ABAAFOTCH HH/KCHEPHO-TEXHIYIECKUC
CAYKOBI ~ Pa3HBIX YpPOBHEH yIpPaBAGHHA M HUX PEMOHTHO-
obcayxkuBarorue 0aspl. VIHKeHEepHO-TEXHHYECKOE OOeCIIedeHne
(UTO) TexHOAOrHI PaCTEHUEBOACTBA — 3TO KOMIIAEKC MEPOIIPHS-
THII, HAIIPABACHHBIX HA OCHAIIEHUE CEABXO3IPEAIPHATHI CPEA-
CTBAMH MEXaHH3AIINH IIOAEBBIX PadOT, MPO(ECCHOHAABHBIMU KaA-
pammu, TEXHOAOTHUYIECKON nadopmaruei, HIOAAEPIKAHIE
PabOTOCIIOCOOHOCTH CPEACTB MEXAHU3AIIMU U AOCTIIKEHIE 3Pdek-
TUBHOIO YpPOBHA HX 3kcmAyatanmu [3]. Popma opraHmsanum mnc-
ITOAB30BAHNA MAIITUH B IIPOU3BOACTBE CYIIECTBEHHO OIPEACAACT UX
TOAOBBIC IIOKA3aTEAN PabOTHI, Pa3MEPhI CAYKO, OCYIIIECTBAAIOIINX
HMH)XEHEPHOE ODECIICUYEHUE U X MATEPUAABHYIO 0a3y.

3.1. ®opmMBI MAIITTHOUCIIOAB30BAHUA B CEABCKOM
XO03AMCTBE

®opma oprarmsarun ucroAbzobanus MTIT onpeaeaserca Baa-
AEABITAMI MaIliH. B HacTosIee BpeMs MOKHO BEIACAUTB CACAYIO-
Iye BapUAHTBHl (POPM MAIIHHOHUCIIOAB30BAHHUA B OTEYECTBCHHOM
CEABCKOM XO3SICTBE:

1. MTTI ceAbCKOXO3ANMCTBEHHBIX IPEATPHATHIL.

2. Marmmano-rexnoaormdaeckue cranmuu (MTC).
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3. MTII depmepckux XO3AHCTB.

4. MexxosaiictBenHas (opMa OPraHHU3ALINH  HCIIOAB3OBAHMUSA
MaIllnH.

5. MammmHaHBIE PUHTH.

B nepBoii popme MAIIIHHOUCIIOAB30BAHUA CEABCKOXO3ANCTBEH-
HBIC IPCAIPHATUA ABAAIOTCA BAAACABIIAMU MAIIHH, CO3AAIOT COO-
CTBEHHYIO PEMOHTHO-00CAyKuBaroIyro 6a3y (POB) u mmMeror cBoi
IITAT UEKEHEPHO-TeXHIIECKOH CAYKObI (MTC). MaruaHbi mapk
HCIIOAB3YETCA AASl PaOOTEI Ha 3€MEABHBIX YITOABAX x03dAicTBa. PODB
MPEATIPUATHA BKAIOYAET IIEHTPAABHBIN TEXHHYECKUN KOMITIACKC
(UTK) & IyHKTB TEXHHYECKOIO OOCAYKHBAHHUA MAIINH B ITOAPA3-
ACACHHAX XO3fHCTB. Taxas dpopMa MAITHHOHCIIOAB30BAHHSA XapaK-
TEpHA AAA KPYIIHBIX M CPEAHHX XO3ANWCTB, KOTOPHIE OPraHU30BAHEI
Ha 06a3e OBIBIIIMX KOAXO30B M COBXO30B H HCITOAB3YFOT OCTABIIYFOCHA
OT HUX MaTepHaAbHYIO 0a3y. MTII AaHHBIX IIpeATpHUATHI 3aHIMAET
OCHOBHOII YAEABHBII BEC B CTPYKIYPE CPEACTB MEXAHH3AITHU PacTe-
HIEBOACTBA B HaIlleil CcTpaHe, a AaHHaA (pOpPMa MAITHHOHCIIOAB30-
BaHHA IIPOAOAIKAET OBITH CAMON PACIIPOCTPAHEHHOM.

®opma opraHuM3aNKI MAaIIHHOKUCIIOAB30BaHHA B Buae MTC mo-
aBuAach B 90-e roarr mpormaoro seka. Kamenramu MTC apasrorcs
MEAKHE KPECTBAHCKO-(PEPMEPCKUE XO3ANCTBA, HE NMEIOIIEIO BCEIO
IIEPEYHSA MAIINH AASl BOBACABIBAHHSA CEABXO3KYABTYP K HE HMEIO-
mue coocrserrorr POB AAf 0OcAyKHMBaHHA HAAMYHON TEXHHKHL
MTC 110 AOTOBOPY C KAUEHTCKUM IIPEAIIPUATHEM BBIIIOAHACT OIIpe-
ACACHHBIE BHABI ITOACBBIX PAa0OT M IIPH 3TOM MOKET OKA3BIBATH
ycayrn 1o texamgeckomy cepsucy MTII depmepckux XO3fHCTB.
MTC B OOABIINHCTBE CAyYaEeB CO3AABAAUCH HA Oaze PalOHHBIX pe-
mouTHBIX npeanpuaruii (PTII) u mostomy kpome cOOCTBEHHOTO
MTTI umeror 0OOpyAOBaHHE AASl BEIIIOAHEHHUSA IIIHPOKOIO IIEPEIHA
PEMOHTHBEIX Pa0OT M BOCCTAHOBACHHSA PECYPCa CEABCKOXO3AHCTBEH-
voit TtexuHmkn., Oama MTC cmocoOHa BBIIOAHATH MAIIIHHHO-
TEXHOAOIMYECKOE OOCAY/KHBAHUE KAUECHTCKUX IIPEAIIPHATHIL B paM-
KaX aAMHIHHCTpaTHBHOrO paiioHa. Illupokoe pacrpocrpanenue mo-
AYYHAH YOOPOYHBIE OTPSAABI, cO3AaBaembie HA Oase MTC u3 mm-
IIOPTHBIX HAM OTEYECTBEHHBIX KOMOAWHOB. /aHHBIE OTPAABI
CIIOCOOHBI BECTH YOOPKY B Pa3ANYHBIX KAMMATUYECKUX ITOACAX U 3a
CE30H ITPOXOAAT ¢ Fora Ha cesep A0 1000 km.
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Me:xxossiictBeHHas (popMa OPraHHU3ANH HCIIOAB3OBAHMA Ma-
mIMH uMeAa OoabIoe pacrpocrpanenue B 70—-80-e roasl B BHAe
CIIEIINAAN3HPOBAHHBIX IIPOU3BOACTBEHHBIX OOBEANHEHHH COBXO30B
(CITO) B Aenmarpaackoii, Boarorpasckori m Apyrux obaacTax
CCCP [3]. Aas BbImOAHEHHSA ITOAEBBIX padOT B pamkax CITO cosaa-
BAAHUCH YOOPOUYHO-TPAHCIOPTHEIE KOMIIACKCHI, MEXaHHU3UPOBAHHBIC
OTPAABL AAfl IIOYBOOOPAOOTKH, IIOCEBA MAHM BHECEHUA YAOOpPEHUIL.
3emeAbHBIE TEPPUTOPHH OTACABHBIX X03sHCTB CITO mvean obrue
IPAHHUIIBL, TAK KaK OObEAHMHEHHE CO3AABAAOCH U3 COBXO30B OAHOTO
AAMHHHUCTPATUBHOIO paiioHa. [ToaToMy MeXaHU3HUPOBAHHBEIEC OTPAABI
yCIIEBAAU B arpOTEXHUYECKHE CPOKH OOpabaTBIBATH BCIO TEPPUTO-
puro xossiicts CITO.

PODB oraeapnbix coBxozos-daeHoB CITO Obira crrenmasusupo-
BaHA IIOA BBIITOAHEHHE PeMOHTOB U T OTAEGABHBIX arperaTtoB Ma-
IIHUH (ABHATaTEACH, KOPOOOK, XOAOBOI, TOIAUBHOM AaIIaAPATypPBl H
T. A.). Bmecte POB Bcero CITO obecriednBasa BO3MOKHOCTh DoAee
ACIIIEBOTO M AOCTYITHOTO OOCAY/KHUBAHHSA MAIIHH, IIPH 3TOM OBIAO
OYEHb TECHOE B3aMMOAEHCTBHE HMHxKeHEepHOH cAyxkObl CIIO ¢ pe-
MOHTHO-TEXHHYICCKUMH IIPEAIPHATHAMEI 0ObeANHEHMS
«CEABXO3TEXHUKA». Nmenno B ycroBusax CITO obecrieunsa-
AUCh MAKCHMAABHAA TOAOBAsA BBIPAOOTKA, BEICOKHI YPOBEHb HAACHK-
HOCTH MAIITMH ¥ MUHUMAABHEIE 32TPATHl HA UX 9KCITAYaTaIuio [3].

C opraHM3aIIMOHHON TOYKH 3PEHHA COBPEMEHHOHN aAbTEPHATH-
Bori CI1O sBasirOTCA agpoxosdumey — OOBEAMHEHHA CEABCKOXO3AM-
CTBEHHBIX IIPEAIIPHUATHI AAfA IIPOU3BOACTBA PACTEHUEBOAYECKOH U
KHBOTHOBOAYECKOH IPOAYKIINH, XPAHECHHUSA, IIEPEPAOOTKH U PEaAU-
3AIIUN TIPOAYKITHH HACEACHHIO U OIITOBBIM IHOTpebmreAam. Ortan-
YHEM ABAACTCHA TO, YTO B COCTAB COBPEMEHHBIX AIPOXOAAHHIOB MO-
IVT BXOAHUTb IPEAIPHUATHA, PACIHOAOKEHHBIE B PA3ANYHBIX
AAMHHHUCTPATUBHBIX PaMOHAX U AQKE B PA3ANYHBIX CyObekTax Pd.
ATPOXOAAUHIH ABASIOTCA CAMBIMH KPYIIHBIMH TOBaPOIIPON3BOANTE-
ASIMH B OTEYECTBEHHOM CEABCKOM XO3fAHCTBE. B cocraB XoAAmHTA
MOTYT BXOAUTD HE TOABKO CEABCKOXO3ANCTBEHHBIC IIPEAIIPUATHA, HO
n MTC, nepepabarsBarorue 3aBOABL, aAeBaTopsl, PTII, ormrrossre
0a3bl CEABCKOXO3ANCTBEHHON IIPOAYKIIMHA H CETH MArasmHOB PO3-
HIYHOH TOProBAHX. XOAAUHI OOECIIEYNBACT MHBECTHUPOBAHUE IIPO-
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HU3BOACTBA U IIPHOOPETCHUE TEXHHUKH XO3ANCTBAMH, ITOCTABKY 3aIl-
9acTell U TOPIOYE-CMA30YHBIX MATEPHAAOB, OPIaHU3YET IIPEAIIPHA-
THAM COBIT yOpaHHON IpoAykuuu. VImkeHepHBIE CAYKOBI OTAEAB-
HBIX IPEAIPHUATHH XOAAHMHIA, KaK IIPABHAO, CaMOCTOATEABHO
OPraHHU3YIOT UCIIOAB30BaHHE cOOCTBeHHOro MTII Ha cBOMX yroAbsax
U €r0 TEXHUYECKUI cepBHC. B paMkax arpoxoAAmHra garre BCrpeda-
€TCS UCITOAB30BAHIE COBPEMEHHBIX TEXHOAOTHH KOHTPOAS 3a pabo-
TOHM MamuH. B Hacrosiee Bpems OIBIT KOOIIEPAIIHMH TAKKE IITHPOKO
HCIIOAB3YETCA MAABIMHI CEABXO3TOBAPOIIPOMU3BOAUTEAAMH U OCO-
oerno accormanuamu depmepckux xosarcts. MTTT dpepmepckix
XO3SUCTB ABASETCA MAAOYHUCACHHBIM U COCTOUT M3 OAHOTO AU He-
CKOABKUX TPaKTOPOB, KOMOarHa 1 HaOOopa MarmH. AanHas dopma
MAIIIMHOUCIIOAB30BAHHUA CTAaAd PAa3BUBATHCA B HAICH CTpaHe C
1991 roaa. O1cyrcTBHE HOAHOTO IIEPEYHA MAIIUH AAA OOECIICUCHUA
TEXHOAOIMH PACTEHUEBOACTBA ¥ OTACABHBIX (DEPMEPOB CTHMYAUPY-
€T UX K OOPa30BAHUIO ACCOLMUAIIIH 1 KOOIIEPHPOBAHHUIO.

B mocaeanee Bpems B HaIeil CTpaHe CTaAd IOABAATBCA hep-
MepCKHe OOBEAMHEHUA — TOBAPHUIIECTBA 110 COBMECTHOMY HCIIOAB-
30BaHUIO TEXHUKU MAH Mamunnee puriey [3]. ToBapuimecTa 1o coB-
MECTHOMY HCIOAB30BAHHIO TEXHUKA HAa HEMCEIIKOM fA3BIKE —
«maschinenringe» (77g — KOABIIO, KPYT), IIO3TOMY B CIICIIHAABHON
AUTEPATYPE UX YACTO HA3BIBAIOT «MAIITMHHBIC PIHI».

Marrrazele puHTE — 310 PopMa 0OBeANHEHHA (PEPMEPCKHUX XO-
3SIHCTB AAS COBMECTHOIO HCIIOAB30OBAHUSA CEABCKOXO3AMCTBCHHOMN
TEXHUKA U OKA3aHHUA MEXaHH3UPOBAHHBIX YCAYI' CTOPOHHUM OPIaHU-
zaruAM. MAIITHHHBIN PUHT HE PACIIOAAraeT CBOMMHU MAIIIMHAMH, OHH
IIPUHAAAEKAT OTACABHBIM €IO YACHAM. PUHT ABAAETCA ITOCPEAHHKOM
IT0 OPraHU3AITMH HUCIOAB3OBAHHA TEXHHKH OTAEABHBIX €rO YIACTHU-
KOB AAA OKA3aHHSA IIAATHBIX YCAYT HHBIM PepMEpaM U HHBIM 3aHHTE-
PECOBAHHBIM CYOBEKTAM, K IIPHMEPY, KOMMYHAABHOMY XO3SIHCTBY.

LleAecOOOpPa3sHOCT COBMECTHOIO HCIIOAB3OBAHUA TEXHHUKU OCO-
6CHHO OYCBUAHA AAA CHCHI/IQAI/ISHPOBQHHI)IX MaIITMH. MaH_H/IHHI)IC TO-
BAPUILIECTBA IIOAVIHAH IIIIPOKOE pacrpoctpanenue B I'epmarmm, A-
crpun, Anranm, AroxcemOypre, I'pertun, beavrum, Ilopryrasmm u
APYTHX cTpaHaxX. Pacuersl 3a TEeXHMYECKHIT CEpPBHC 3AECH OCYINECTB-
AFFOTCA B BHAC B3aHMOIIOMOINM, OIIAATEI Ha 0a3e ABYCTOPOHHIUX,
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MHOTOCTOPOHHHUX U OOIIHMX AAf BCEIO KOOIIEPATHBA AOTOBOPEHHO-
CTEH M YCTAHOBOK. VICIIOAHHTEAIMI CEPBHCHBIX YCAYT ABAAIOTCH Kak
CaMH BAAACABIIBI TEXHUKU U YYACTHHKHA PHHIA, TaK M CHEIIHAAU3HPO-
BAHHBIE CEPBUCHBIC IPEAIPHATHA. YUYACTHUKH MAIITMHHOIO PHHIA
CTAparoTCAd OOBEAHMHHUTD B CAUHBII KOMIIAEGKC BCE HMMEIOIINECHA Y HUX
cpeactBa TO u AMarHOCTHKH, a TAKKE IIPAKTHKYIOT LIEHTPAAHU30BAH-
noe xpanenue MTIT Ha TOArOTOBAGHHBIX CTOSHKAX.

3.2. UmKeHepHO-TEXHUYECKHE CAY’KOBI B CEABCKOM
X03AUCTBE

MupoBasd IpaKTHKA HHKEHEPHO-TEXHHYECKOIO OOECIICUCHISA
(UTO) AeAaer cTaBKy Ha PETHOHAABHBIE AHAEPCKHE CEPBUCHBIC
LIEHTPBI, KOTOPBIE ABAAIOTCA IIPEACTABUTEAEM (DUPMBI-U3TOTOBHTEAS
MAIIIIH ¥ OTBEYAIOT 32 IIOAAEP/KAHIE PAOOTOCIIOCOOHOCTU TEXHUKN
B TEUEHHUE BCErO CpOKa e€ skcrrayararuu. OTedecTBEHHBIH Iy Th Pas-
sutua cucteMel ITO B XX Beke MMeA CYINIECTBEHHBIE OTAHYUA OT
3apyoexuoro. Toabko mmocae pacrraaa CCCP B 90-e roast mporaoro
Beka B umkeHepHon cucreme AIIK Poccnn craanm mosBadTeca Au-
ACPCKHE LIEHTPHI IIPOU3BOAUTEACH MAIIHH, KOTOPBIEC HAPSAY C HH-
)KCHCPHI)IMI/I CAy7K6aMI/I CCAI)XO3HPCAHPI/IHTI/H‘/‘I B HCE3aBHMCHMMBbIMI
PEMOHTHO-TEXHUYECKUMU IIPEAIIPUATUAMHE IPUHUMAIOT y4acTHE B
texum4aeckom cepsuce MTTI.

OcnoBubivM nipenmytectsom MITC ceabckoro mpeanpuaTus 1e-
PEA OCTAABHBIMU HEKCHEPHBIMU CTPyKTypamu yposuei AITK saBAs-
ercs e¢ IPHOAMKEHHOCTD K MECTAM Pa0OTHI CEABCKOXO3ANCTBEHHOMN
TEXHUKH, BO3MOKHOCTH OIIEPATUBHOIO YCTPAHEHHSA OSKCIIAYATAIU-
OHHBIX OTKA30B U CHIDKCHHA IIPOCTOEB MariuH. VmxeHepHO-
TEXHHYECKAS CAY/KOA ITO0 MEXAHM3AIINN PACTCHHEBOACTBA B CEABCKO-
XO3ANCTBEHHOM IIPEAIPHATAN ITO3BOAAET PEIIATh BOIIPOCH IIPOU3-
BOACTBEHHOH U TexHmdueckon oskcrayararmu MTII u sasasercs
CTEPKHEM CHCTEMBI YIPABACHHA MEXaHH3UPOBAHHBIM IIPOU3BOA-
CTBOM Ha ITPEATIPHATHL.

B 2040 roapr XX Beka CEABCKOXO3ANCTBEHHAA TEXHUKA IOYTH
ITOAHOCTBIO OBIAA COCPEAOTOYEHA B MAIITMHHO-TPAKTOPHBIX CTAHITHSAX,
a KOAXO3BI TOM ITOPBI HE MMEAH HA OAAAHCE CBHUX MAIIIHH. MarruHHo-
TPAKTOPHBIC CTAHIIHH OOCAYKHUBAAH KOAXO3BI, BBIIOAHAS MEXAHU3U-
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pOBaHHEIE PAOOTHI HA HX ITOAfIX, B PAAUYCE CBOEH ACATEABHOCTH. Bo-
IIpOCaMU OOECIIEUeHHA Pa0OTHI MAIIINH U IIOAACPIKAHUEM HX pabOTO-
CIIOCOOHOCTH 3aHUMAAVCH MHKEHEPHI ¥ MEXAHUKH CTAHIININ.

B 40-50 roasl mpoOIIAOrO CTOAETHA OT CTAPBIX MAITHHHO-
TPAKTOPHBIX CTAHIIUN IIOCTEIIEHHO OTKA3BIBAAMICH H IIEPEAABAAT
BCIO TEXHHKy Ha OaAaHC KOAXO30B M HOBBIX COBXO30B. Terepsp y
CEABCKOXO3SMCTBEHHOIO IIPEAIPHUATUA C IIOABACHUEM MAIIIHHHO-
TPAKTOPHOIO IIapKa BO3HHUKAA HEOOXOAHUMOCTb B COOCTBEHHOM HH-
KEHEPHO-TEXHUYIECKOIT cAyxkOe. V3HagaapHO 5TO OBIAM yHUBEp-
caapupie MITC, AAl KOTOPBIX XapaKTEpHO HAAWYME B IITATE HeE-
CKOABKUX CIICLIMAANCTOB H IIEPCOHAAA BO IAABE C IAABHBIM HAH
crapimm HHKeHepom (puc. 3.1).

B ynmsepcaanpubix MTC CcOTpyAHHKH 3aHHMAIOTCA IMTHPOKHM
IIEpPEIHEM ITPOH3BOACTBEHHEIX 33AAY, IIPH 3TOM HMEET MECTO OYCHBb
HI3KOE pasAeAcHHE (CHCIIHAAM3AINA) CAYKEOHBIX OOfA3aHHOCTEH
(puc. 3.1). VHuBepcanbHas CAyKOA2 HAXOAUT IPUMEHEHHE U B
HACTOAIIEE BPEMA B MAABIX IIPEATIPHATHAX C IAPKOM CAMOXOAHOI
TexHUKA A0 30—40 earmHMII.

Wmxenep mo Tex- ——
N — I'AaBHBII HHKEHEDP Aucrieraep
| | '
1
Wrxenep mo | | Mrkenep Wmxenep 3aBeAyro- 3aBeayro-
9KCIIAyaTa- IO CEAB- o 1Mt rapa- I rxenep-
muu MTTI XO3MAIlIu- MAK® FKOM LIPM —| 9ACKTPHK
HaM
I | | Daexrpo-
MOHTEPHI
TexHUK- 3aBeayro- bpurasa ABToMmexa- Wrxenep-
i Ma- ITO MOHTa-~ HUKH KOHTPOAE
mexanmk | | | romit ma ! ° poaep 3aBeayro-
Ky 00Opy- rapaia .
OTAEAECHNA ITUHHBIM y Py p it medpre-
A BAHIS -
ABOPOM AO Gasoii
Macrep- Caecapsp- Caecapu- | |Aucmeraep| | Texmux- Kaaposrimk-
HAAAAYMK (= PEMOHTHUK| | HAAAAYHKI rapaa HOPMU- SAMPABIITIK
OTAEACHUA oraeAenns | | Ha depmax POBITIHK
| | Oxcmeamro-
I
| Kysner-csapruux | p

Pucyrox 3.1. Cxema yrusepcanstoli urmcerepHol caynos: npednpusmus
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VIpaBAATE IPOM3BOACTBOM B KPYIIHOM CEABXO3IIPEAIIPHATHH,
HACYMTHIBAIOIIEM 75 B OOAee CAMOXOAHBIX MAIIHH, C ITOMOIIBIO
yauBepcaapHoii I'TC odeHnp cA0KHO, 3Aech TpeOyerca Ooaee co-
BCPILICHHBII MEXAHN3M VIIPABACHHA C YETKHM PA3ACACHHEM CAy-
KEOHBIX OOfA3AHHOCTEH MEKAY PaOOTHUKAMH, T. €. cHeyuatusayus
HTC (puc. 3.2).

B 70-80-e roarr mpormmaoro croaerus BHUITTHIMODCX (r. 3ep-
HOTIPaA), VIHTHIBAA OIBIT IIEPEAOBBIX XO3fNCTB, pa3pabOTaA THIIO-
BBIE IIPOEKTHI CIICHHAAN3HPOBAHHBIX HHKEHEPHBIX CAYKO AAf
KPYITHBIX CEABCKOXO3ANCTBEHHBIX HPeAnpHuATHil. OCTaTKH OT TaKHX
MH)KEHEPHBIX CTPYKTYpP IPUMEHAIOTCA U B HACTOfIIEEe BpeMms. AAf
CEABCKOXO3ANCTBEHHOIO IIPEAIPHATHA CO CMEIIAHHBIM IIaPKOM
OTEYECTBEHHON U HMMIIOPTHOH TEXHUKH CTPYKIYPY CIEIIHAAU3HPO-
BaHHOH MTC MOKHO IIPEACTaBHTH IATHIO OTACAAMHU (YIACTKAMM),
ITOKa3aHHBIMH Ha cxeMe pucyHka 3.3. B Takoll cnermmasmsmpoBaH-
Hoii MITC KamABIH CIIEIIMaANCT (HAYAABHHK OTACAQ) OTBEYAET 3a
CBOM OTHOCHTEABHO Y3KHX KPYT OOA3aHHOCTEH U 32A29.

Takke UMEAN MECTO HMHKEHEPHBIC CTPYKTYPBI C DOAee HHU3KON
crenmaAns3anuer. YpPOBEHb  CHEIIHAAU3AIHH  OOOCHOBBIBAACH
BHUITTUMODCXoM AAf XO3AHCTB C PasHBIMU OOBEMAME IIPOH3-
BOACTBA U TEPPUTOPHAABHBEIM pactpescacHreM. OcobEeHHO OCTpO
HeoOxoAUMOCTh B criermaAnsaruu VTC ceApxo3mpeAnpuaTuii mo-
asuAach B 70-e Toar XX Beka, KOIAa OCYIIECTBAAACH OYEPEAHON
IIEPEXOA HA HOBYIO CHCTEMY MAIIHH. B COBXO3BI M KOAXO3BI CTPaHBI
IIOCTYIIAAH HOBBIE dHeproHacsimeHasie Tpakropsr K-700, T-150,
MT3-80 u Ap., IpH 9TOM H3HAYAABHO OKHAAEMOTO IIPHPOCTA IIPO-
HM3BOAUTEABHOCTH PabOT B IIOAEBOACTBE HE CAYIHAOCH, 4 cebecTon-
MOCTb OAHOIO Ta MATKOH ITAXOTHI YBEAMYHAACH IIO CPABHEHUIO C
IIEPHOAAMH, KOTAQ PAOOTHI BHIIOAHAAUCH MAIITHHAMH CTAPBIX ITOKO-
aennii [14]. I[Ipuanna ObiAa B TOM, 9TO AASl HOBBIX ITOKOACHHN Ma-
IMUH B TE€ TOABI IIPAKTHYECKH IIOAHOCTBIO OTCYTCTBOBAAA ITOAHO-
LIeHHAA CHCTEMAa HHKCHEPHO-TEXHHYECKOIO OOECIICYCHHA KAaK Ha
YPOBHE CEABXO3IIPEAIIPUATUH, TaK M HA PAHOHHOM H OOAACTHOM
YPOBHSX.
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Pue. 3.2. Cxema opearnusayus cneyuanusuposarinot unmncerepod cayncos: 6 xos -
cmee 3eprozpadexoeo pationa no npoexmy BHUTTTHMICX
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Haunboaee 3HAYHMBIM 3A€Ch OBIAO OTCYTCTBHE CEPBHCHOIO 00O-
pyaoBarua AAd TO 1 peMOHTa MaIITHH, HEXBATKA 3aIIACHBIX YaCTEH,
nHAOPMAIIIN O TEXHOAOTHAX OOCAYKUBAHUA H OTCYTCTBHE CIICIIU-
AAMCTOB, CIIOCOOHBIX BBIIIOAHAT OOCAYKHBAHHE TAaKOH TEXHUKH.
WMmerormeca ma toT MoMeHT yHHBepcasbHble MTC ¢ mx craboit
PODb me obecrieunBarn AOCTATOYHOIO YPOBHA 9KCIIAYATALIMOHHOMN
HaAEKHOCTH HOBOIH TEXHHKH, ITO9TOMY IIOTECHITHAABHBIE BO3MOMKHO-
CTU MAIIIMH HE OBIAM PEAAM30BAHEL PEIuTs MpoOAEMYy MOMKHO OBI-
AO 1yTéM moBbIiIeHUA ypoBHA criennasusarun UTC, ykpenaenus
OOCAYKHBAIOIIEI Oa3bl XO3ANCTB U HAAAKHUBAHUA HHTEIPAITHOHHBIX
cAseii ¢ oObeamHeHHEM «CEABXO3TEXHUKA» IIPH OPraHH3AIINN
CAOKHBIX peMOHTOB B TO MarmmH.

I'AaBHbIT nHKEHEP

Wxenep o
OXpaHe TPyAd

Aucreraep

Oraen
9KCITAYATAIIHH
HeDTEXO3AH-
cTBa

OTAEA TEXHUYIECKOTO 00~
CAYKHMBAHHA 1 PEMOHTA
MAIITIH

Oraea sKcIIAya-
tarmu MTI1

OrAeA 3KCIIAya-
TALUN ABTO-
TPAHCIOPTHBIX
CPEACTB

OtaeA MaTepHAAB-
HO-TEXHIIECCKOTO
CHAOKeHUsA

Pucynox 3.3. Cmpyxmypa cneyuanusuposarnod M'TC mexarnusayun
pacmennes00cimnea 04 cenbeK0X0ANCINBENI1020 NPEONDUAIIUA

B 90-e roasr XX Beka mHadaacad pacmas oobeauHeHHSA «CeAb-
XO3TEXHHKA» M 9TO HETaTUBHO OTPA3MAOCh HA CIICLIHAAN3HPOBAH-
HeIX ITC ceAbCKHUX IPEAIPHATHIL, KOTOPBIE MIMEAN BBICOKYFO MHTE-
IPAIlUIO C OOBEAMHEHHEM U IIEAUKOM 3aBHCEAHM OT HETO.
BOABIIIHCTBO XO3ANCTB BEIHY/KACHBI OBIAH COKPATHUTH PACXOABI HA
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COACP/KAHHE MHKEHEPHO-TEXHIYIECKUX PAOOTHHKOB M HX MaTepH-
AABHO-TEXHHUYECKON 0a3bl. B mrore OBIA OCyIIECTBACH BO3BpAT K
yuusepcaababiM MITC manm mepexoa K cAyxOam ¢ O6oaee HU3KOMI
cuenmaansanueii padot. Coxparennro mrrata MTC npeanpusaTmit
CIIOCOOCTBOBAAO MACCOBOE ITOSIBACHHE B HAIIIECH CTPAHE HUMIIOPTHON
TEXHHKHA U AUACPCKHUX CEPBUCHBIX IIEHTPOB AAf €€ OOCAYKUBAHUA.

C 20-x mo 90-e roasr XX Beka CTPYKTYPBI MHKEHEPHBIX CAYKO
CEABCKOXO3AMCTBEHHBIX IIPEAIIPUATHH Pa3BUBAAUCH II0 AHHUH
«pa3BEpTEIBaHIE-CBEPTEIBAHIE» (pHUC. 3.4), T. €. OT IIPOCTBIX K CAOK-
HBIM U HA00OPOT.

90-e¢ TOABI IIPOIIIAOTO CTOAETHA XaPAKTEPU3YIOTCA MACCOBBIM
PasBaAOM HHKCHEPHBIX KOMMyHuKanui Bcex ypoaer AITK. Or-
CYTCTBHE IIAQHOBOH ITOAHTHKH, IIEHTPAAH30BAHHOIO YIIPABACHUA
CEPBUCHBIMH ITPOIIECCAMH B PaMKaX PETHOHA, CAa0OCTh 3aKOHOAA-
TEABHON Oa3bl M Pa3pyIICHHE OTAAKECHHBIX CBA3CH MEKAY 3aBOAA-
MH-U3ITOTOBHUTCAAMU TCXHUKU, CCPBI/ICHI)IMI/I CprKTypaMI/I H HHKC-
HEPHBIMH  CAVKOAMH  CEABCKOXO3AMCTBEHHBIX  IIPEATIPHATHN
IIPUBEAN K PE3KOMY CHIZKEHHIO HAAEKHOCTH IIAPKA MAIINH W yBe-
AMYEHHIO 3aTPAT HA X SKCIIAYATAIIHIO.

CAOKHOCTD

BCpCaAbeIM CAy)K62M, ITOABACHHC
CKHX XO3AMCTB

XOBIPCATIPHATHH U BO3BPAT K YHU-
WTC MaABIX KpeCThAH-

cayx661 MTC
30B C 9ACMCHTAMH CIICIIMAAN3AIIAN
CriennaAM3npOBAHHBIC HHKCHEPHO-
TEXHHYECKHE CAYKOBI KOAXO30B U COBXO30B U
HX [IPOU3BOACTBEHHBIX OObEANHEHUIT

~

YHI/IBCpcaAbeIe HUHKECHEPHBIC
HEOOABIITUX

MexaHUKU PerHOHAABHBIX TEX-
HUYECKHX LIEHTPOB, 06CAy Ku-
BAIOLIUX IIEPBBIE MAPKH MAIIUH
VHuBepcaAbHBIC HHKEHEPHO-
TEXHIYICCKUE CAYKOBI KOAXO30B U COBXO-
Vrpara cnenmasnsarun UTC cean-

20-e 30-40-¢ 50—60-¢ 70-80-¢ 90-e  roasr XX B.

Pucyrox 3.4. Aunua «passépmuisarue-ceépmuisarner VI TC npeonpusmuii
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DTH IIPOLIECCH ITPOAOAKAFOT UMETh MecTO U ceroAns. Illtar pa-
6orauKoB MTC B CeABXO3IPEAIIPHATHAKX COKPAIIACTCH, HATPY3Ka Ha
OAHOIO COTPYAHHKA BO3PACTACT. 3HAYUTEABHO YBEAMIHACA OOBEM
BHEIITHEN NMH(OPMAIINK O HOBBIX TEXHOAOIHAX, 4 AAAL €€ ACTAABHOI
IIPOPAOOTKA M PEIICHUA AHAANTHYIECKHX 3aAa9 Y HMHKCHEPHBIX pa-
OOTHHKOB HET HHM BPEMEHH, HH YCAOBHI. XaOC B AIOOOH cHcTeMe
HEIIPEMEHHO CKa3bIBACTCA HA €€ COCTOAHUH U IIOKA3ATEAAX (DYHKIIHO-
HupoBaHud. Hamu OBIAO MCCAGAOBAHO U3MEHEHHUE YPOBHA SKCIIAyATa-
nnonHon Haaéxkuocta MTII B kpymHbIx x03sicTBax PocToBCKOM 00-
Aacta ¢ 70-x roaos o 2000 r [16]. Ha cxeme pucynka 3.5 mmokasano
M3MCHEHHE KOMIIACKCHOIO ITOKA3aTEAA HAAGKHOCTH — KOd(DDHITH-
CHTA TEXHHYECKOTO HCIIOAB3OBAHUA MAInH K, TIpy pocTe SHTPOIITHH
HH/KEHEPHO-TEXHHYECKOH CHCTEMEL, KAK MEPBI Xa0Ca.

25 T | -1
N\ K | 4
|
2 \ | e 08
| / 5 I
= |
E 15 N l 0,6
z I I'=
3 1 | Now 0,41
4 I 8
rd | AR |
|
0,5 | : 0,21
| | |
| | I
0 : I 0 |
1 2 3 4 s 6 7 8 91 10 '
70-80-¢ 90-¢ 2000-¢
T'oAbr

Pucynox 3.5. Dumponun cucmemsr MTC
U KOIPPUYUEHN MEXHUMECKO20 UCNONLIOBAHUA MAUUUH

B macrosmmee Bpemsa 91a cHTyanmsA akTyaAbHa AAA BHOBB CO3AAH-
HBEIX HAM PECTPYKTYPHUPOBAHHBIX CEABCKHX ITPEAITPHATHI HAU KPECTh-
AHcko-pepmepckux x03aicTB (KPX), rae 3a9acTyr0 CEABCKOXO3AII-
CTBEHHAs TEXHHKA ITOIIAAACT B HEKUI «BAKYYM» — ITOAHOE OTCYTCTBHE
CEPBHUCHBIX KOMMYHUKAIIMH M MaT€pPHAABHO-TeXHHIYecKOoW Oasbl. He
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CAEAYET JKAATH BBICOKOTO TEXHHYECKOIO Pecypca M TEXHHKO-
SKOHOMHYECKHX ITOKA3aTEACH PaOOTHI TAKUX MAIIIHH.

MaccoBoe nosgBAeHIE UMIIOPTHOH TeXHUKH B 90-X TOAAX OYeHBb
CHABHO BAHAAO Ha IIEPECTPAUBAHNE OTCYECTBEHHOI HHKCHEPHOMN
cepor AIIK, a Takxe mHa peraament padorsr TC ceabckoxossii-
CTBEHHBIX IIPEAIIPUATHH, KOTOPbIE TEIIEPh AOAKHEI OBIAM CTPOHTH
OTHOIIICHNA HE TOABKO C HE3aBHCHMBIMU PEMOHTHBIMU IIPEAIIPHA-
THUAMH, HO U C CEPBHCHBIMU LIEHTPAMU AHACPCKUX IIPEAIIPUATHIL.
Coxpammenne MTC ceAbCKHX XO3ACTB B 3TOT IIEPHOA HE O3HAYAAO
IIOAHOH IIOTEPU CIEIIHAAHCTOB AAfl CEAd, OOABIIAf YACTh U3 HUX
VIIIAA PpabOTATh B AMACPCKHE CTPYKTYPBL, T. €. IMEAQ MECTO MAcCOBAS
MHTPALUA KAAPOB BHYTPH OTPACAH.

B cdepe opranmsarun MTC ceABXO3IIPEAIPUATHA B HACTOSAIIIEE
BpeMA aKTyaA€H BOIIPOC OOOCHOBAHHSA CTPYKTYPBI H YHCACHHOIO CO-
CTaBa CAYKOBI AASl KOHKPETHBIX YCAOBHII IIPOH3BOACTBA. BeA mmero-
IIaACs HOPMATHBHAS U METOAMYECKAs 0aza BPeMEH COBETCKOIO IIepHU-
OAa B AQHHOM CAYYa€ HE ITOMOKET ITOAHOCTBIO PEIIHTH BOIIPOC.
HeoOxoAnMBI HOBBIE HAYIHO OOOCHOBAHHBIC METOABI PEILICHHUA AAH-
HOI 32Aa4M C YY€TOM CTEIICHH HHTETPAIIMH BCEX YYACTHHKOB HHIKE-
HEPHO-TEXHUYECKON CHCTEMBI PerHoHa. BamHOCTD 9TOMN 3aaa9n 00B-
ACHACTCA TEM, YTO OIIEPATHBHBIC BO3MOKHOCTH HHKCHEPHO-
TEXHIYIECKOH CHUCTEMBI, KOTOPas OOECIIeunBaeT PabOTy MAIIINH, CYIIe-
CTBEHHO OIIPEACASIFOT CTEIICHb PEAAM3AINH UX ITOTCHIIMAABHBIX BO3-
MOKHOCTEH H 3(P@EKTHBHOCTD CEABCKOXO3ANCTBEHHOIO ITPOU3BOA-
CTBA B IICAOM.

Axapaemuxn Kpacuomékos H. B. u Aunkosma O. V. mpeaaararor
[15] coBpeMeHHBIN ITOAXOA K OpPraHH3AIMH HEKEHEPHON CAYHKOBI
IIPEAIPHUATHA, KOTOPBIH OTPAKAET CYIIHOCTh TEXHOAOIMYECKUX IIPO-
LIECCOB HBIHEITHUX IIPEAIPHATHH. AAS BBIITOAHEHUA 3THX IIPOLIECCOB
1 HAITPABACHUIT ITIPOU3BOACTBEHHOM ACATEABHOCTH XO3AHCTBO AOAK-
HO HUMETh COOTBETCTBYIOIIHUIT COCTAB CIELINAAN3HPOBAHHBIX ITOAPA3-
aeaeanii VITC, KOTOPBI OTAMYAETCA OT TPAAHIIHOHHBEIX CTPYKTYP
HAAMYHEM ITOAPA3ACACHIIA, OCYILECTBASIOIIUX COOp U OOpPadOTKY
1HAOPMALIIN O XOAE IIPOU3BOACTBEHHBIX IIPOLIECCOB IIPEAIIPUATHA 1
BHCIHHCﬁ I/IH(bOpMaL[I/H/I TCXHUKO-3KOHOMHNYECCKOIO WM TEXHOAOIMYC-
CKOTO Xapakrepa AAf CTPATEIHYECKOTO IAAHHPOBAHHUA U IIPHHATHA
TEKYIIIUX YIIPABACHYECKIX PEITICHHI.

67



3.3. YupaBaeHue HaAEKHOCTBIO TEXHOAOTUYECKHUX
CHCTEM B PACTEHHEBOACTBE

B mpeabIAyIIEx paspeAax MBI PACCMOTPEAN 3aBHCHMOCTD OTACAB-
HBEIX MAITIH H TEXHUYECKUX CHCTEM OT AFOACH, KOTOPHIE YIIPABAAIOT
X pabOTOH U CO3AAIOT chepy HMHKEHEPHO-TEXHIYECKOIO ODecIrede-
HUA MEXAaHH3HPOBAHHOIO IIPOHU3BOACTBA. ObecrieueHrne HAAEKHOCTH
TOABKO AHIIb TEXHUYECKUX CHCTEM HE BCEIAA IIPHBOAHUT K OKHAAC-
MOMY PE3YABTATy IIPOMU3BOACTBEHHOH ACATEABHOCTH. DTO IPOHCXO-
AHT OT TOTO, YTO OTACABHBIC MAITMHBI MAH HX IPYIIIBI (TEXHIUECKHC
CHCTEMBI) ABASFOTCA SIACMEHTAME OOACE CAOMKHBIX /26XHON02UHECKUX C-
crem. OnpeAeAeHN TEXHOAOTHYECKUX CHCTEM H IIEPEYCHD ITOKA3aTe-
aert ux Hapéxuocta Aaubl B [OCT 27.004-85, a Texumdeckue Tpedo-
BAHUA K METOAAM OIICHKH HAAEKHOCTH TEXHOAOIMYECKHX CHCTEM
nsaoxkensl B 'OCT 27.204-83.

Texronoenuecxasn cucmema (TC) — cOBOKYITHOCTD (DYHKIIMOHAABHO
B3aMMOCBA3AHHBIX CPEACTB TEXHOAOTHYECKOIO OCHAIIEHHA, IIPEA-
METOB IIPOM3BOACTBA M HMCIIOAHHUTEACH AASl BEITOAHEHHUS B PEraa-
MEHTHPOBAHHBIX JCAOBUAX IIPOH3BOACTBA 32AAHHBIX TEXHOAOTHYC-
CKHUX ITPOIIECCOB UAH OIIEPAITHIL.

T. e. TEXHOAOIMYECKYIO CHCTEMY OOPa3yIOT CACAYIOIIHE 3AE-
MEHTHI:

AFOAU — MAIIINTHBI — ITPEAMETBI ITPOMI3BOACTBA

VipaBaeHne MEXaHH3UPOBAHHBIM IIPOU3BOACTBOM B PACTEHHE-
BOACTBE HAH B APDYTOH OTPACAH IIPEAITOAATACT CUCTEMHBIHN ITOAXOA U
AHAAU3 BCEX TPEX OCTABAAIOIINX TEXHOAOTMYECKUX CHCTEM. TexHo-
AOTHYECKAsl CHCTEMA MOKET UMETh HHU3KYIO IIPOU3BOAHUTEABHOCTD I
IPHUYHHAME 3AECh OYAYT HE TOABKO TEXHHUYECKOE COCTOSHHE Ma-
IIIUH, HO U (DAKTOpP YEAOBEKA, €r0 HHU3Kad KBAAMDHUKAIINA HAH HE-
CIIOCOOHOCTh IIPAaBHABHO OPraHU30BATh TEXHOAOTHYECKHN IIPO-
mecc. IlepepacxoA CpPeACTB TEXHOAOTHMYECKOH CHCTEMOI MOZKET
6I)ITI) BbI3BAaH KaK yXy,AJ_HCHI/ICM TCXHUYCCKOI'O COCTOSHUA MaU_H/IH,
TaK U 9YEAOBEYECCKUM (PAKTOPOM HAHM M3MEHEHHEM CBOWUCTB 00pada-
TBIBAEMOM CPEABI (IIPEAMETOB IIPOU3BOACTBA). KauecTBO mpoAykImm
TEXHOAOTHYECKOH CHCTEMBI TAK/KE OIPEACAACTCA COCTOSHHEM Ma-
IIIIH U KBaAI(HKAIIIEH 9€AOBEKA-OIIEPATOPA.
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CyIIecTByrOT YPOBHH TEXHOAOIMYECKUX CHCTEM:

1. TexHOAOrMYECKHE CHCTEMBI OTACABHBIX OIIEPAITHIL.

2. TexHOAOIHYECKHE CHCTEMBI ITPOIIECCOB.

3. TexHOoAOrmYecKHEe CHCTEMBI IIPOU3BOACTBEHHBIX ITOAPA3AC-
ACHUM.

4. 'TeXHOAOIMYECKHE CHCTEMBI ITPEATIPHATHH.

Patomocnocobnsim cocmoanuer TC camraercss COCTOAHHE, IPU KO-
TOPOM, 3HAYEHHUA ITAPAMETPOB M ITOKA3ATEACH KAYeCTBA M3TOTOBAA-
eMOIl IIPOAYKIIHH, IIPOHU3BOAUTEABHOCTH, MATEPUAABHBIX H CTOU-
MOCTHBIX 3aTPaT Ha H3IOTOBACHHE IIPOAYKIIHH COOTBETCTBYIOT
TPeOOBAHUAM, YCTAHOBACHHBIM B HOPMATHBHO-TEXHHYECKOH, KOH-
CTPYKTOPCKOM M TEXHOAOTHYIECKOM AOKYMEHTAITU.

Hepatbomocnocobroe cocmosnue TC xapakrepusyercs COCTOSHHEM
(PYHKIIMOHAABHOIO HAN ITAPAMETPHYECKOTO OTKa3a. PyHKITHOHAAD-
HBI OTKa3 CBA3aH C HOTepel (PYHKIIHOHHPOBAHUA H OCTAHOBKOM
CHCTEMBI ITO IPUYHHE TEXHUYECKUX HEUCIPABHOCTEH OOBEKTOB,
OPraHU3AIHMH PAOOTH AU IIPUPOAHO-IIPOU3BOACTBEHHBIX YCAOBHIL.
IIpy mapaMeTpudecKkoM OTKa3e COXpaHAeTcA (PYHKIHMOHHPOBAHHE
TC, HO IPOUCXOAUT BBIXOA 3HAYCHHI OAHOTO MAU HECKOABKHX ITa-
PaMETPOB TEXHOAOTHYECKOIO IIPOIIECCA 32 IIPEACABI, YCTAHOBACH-
HBIE B HOPMATHBHO-TEXHUYECKOH, KOHCTPYKTOPCKOM M TEXHOAOIH-
YeCcKOl AOKyMeHTaruu. Pazamgaror mapamerpudeckue oTkasel 1C
II0 IapaMeTpaM KadecTBa IIPOAYKINH, IpomsBoauresbHOCTH TC
1 110 MATEPHAABHBIM (CTOMMOCTHBIM) 32TPATaM.

MaIIHHO-TPaKTOPHBIN IIAPK, OTACABHBIC ATPEraThl, MEXAHH3ATO-
pBI U pabOTHUKH HHKeHEpHO-TexHIIecKnX cAyKO (MTC) obpasyror
TEXHOAOTHYECKYIO CHCTEMY PACTEHHEBOAYECKOTO IIPEAIIPHATHA, KO-
TOpas COCTOUT M3 TEXHOAOIMYIECKUX CHCTEM MAITMHONCIIOAB30BAHHA
1 TEXHOAOTHYECKHX CHCTEM OTACABHBIX ITPOIIECCOB M OIEPALUIT pac-
TEHUEBOACTBA. B KadecTBe TEXHOAOIMYECKUX CHCTEM OIIEPALIHH MOK-
HO PACCMATPHBATH TPYIITEl MAITHH M UCITOAHHUTEACH paOOT, BBIIOA-
HAIOIIIHE OAHY CECABCKOXO3ANCTBEHHYIO OIEpanuio  (BCIAIIIKA,
OOpOHOBaHIE, BHECCHUE JAOOPEHHIA, IIOCEB, OIIPBICKHBAHIE, U T. A.).
Buapr TC omeparuii pacTeHHEBOACTBA MOMKHO KAACCH(DUIIIPOBATH
KaK II0Ka3aHo B TadAntie 3.1 [3].

CebecTonMOCTh 1 KAYECTBO IPOAYKIIMUA PACTEHHEBOACTBA OIIpe-
AGAACTCA HMMEHHO HAA&KHOCTBIO TEXHOAOTHYECKHX cuctem. Harmm
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HICCACAOBAHHSA I'OBOPAT O TOM, YTO OOABIIAS YACTh TEXHOAOTMIECKIX
CHCTEM OIEPAINI PACTCHHEBOACTBA HAXOAUTCHA B COCTOAHHH IIapa-
METPHUYECKUX OTKA30B ITO ITAPAMETPAM PACXOAA MATEPHAABHBIX PECYP-
COB M IPOU3BOAUTEABHOCTH. VIMEHHO HAa 3TOM HILKHEM YPOBHE

nepapxun TC Beero mpeanrpusTus hpopMupyercs e€ HaAEKHOCTb.

Tabauya 3.1.

Buasr TC omepanuii B paCTeHHEBOACTBE

Buarr TC omrepanmii

ITpumep

Ipocman TC onepayun — cocrosiuas us
ABYX U OOA€E arperaToB OAHOTHUIIHOTO
MApPOYHOIO COCTABA, BEIIIOAHAFOIINX
OIIEPAINIO GE3 BCITOMOTATEABHBIX arpe-
raToB

1) Arperarsr K-701+ITAH-8-40 Ha ma-
XoTe;
2) Arperater MT3-1221+KIIC-5 ma

KYADPTHUBAITIIT

Cocmasran TC onepayun — cocrodas u3
ABYX U OOA€E arperatoB pasHOMAapOYHO-
I'O COCTABA, BBIITOAHSIOIINX OIIEPALIIO
6e3 BCIIOMOIATEABHBIX ATPEraToB

1)  Arperarsr K-701+ITAH-8-40, K-
701+ITAH-9-35, MT3-1221+I11H-4-35
HAa ITAXOTE;

2)  Arperater MT3-1221+KIIC-5,
XT3-121+3KI1C-4,0 ma KyAbTHBAITHH

Komnaexenan TC onepayuu — cocrosmas
13 ABYX 1 OOAEGE OCHOBHBIX aIPEraToB
OAHOMAPOYHOIO HAH PA3HOMAPOYHOTO
COCTaBAa, BEIITOAHAFOIINX OIIEPAITHIO BO
B3aMMOACHCTBHHM C BCIIOMOTATEABHBIMI
HAM TPAHCIIOPTHBIMH arperaTamn

1) Kowmbatiuer «Bekrop», Enmcei-
1200 u Tpancopraee arperarsr MT3-
80.1+2ITTC-4 ma ybopke 3epHOBEIX;

2) Ocuosusie MTA MT3-82.1+0I1-
2000-1 u Bcrromorateasrasie MTA

MT3-950+AITK-12 #a ompsickupa-

HUH.

MccaepoBanns B 0OAACTH 3KCIIAYATAIIMH CAOKHBIX CHCTEM IIO-
Ka3bIBAIOT, YTO HAACKHOCTb CAOKHOM TEXHOAOTHYECKOM CHCTEMBI
00eCIIeYnBACTCA HE TOABKO HAAEKHOCTBIO OTACABHBIX TEXHIYECKIX
OOBEKTOB, U3 KOTOPBIX COCTOUT CUCTEMA, HO 1 OPraHu3aIucH pabo-
THI HCIIOAHUTEACH, 4 TAKAKE OPraHU3AITUEIH YIIPABAAFOIICIT CUCTEMEI,
1. e. U'TC. Huskuit ypoBeHb HAACHKHOCTH TEXHOAOIMYECKUX CHCTEM
PACTEHHEBOACTBA ABAACTCA HE TOABKO PE3YABTATOM HETATUBHBIX
MaKPO3KOHOMHYECKUX ITPOIIECCOB, HO M PE3YABTATOM KPHU3UCA HH-
xenepHOI cdepsr npeanpusaTuii ATTK [3].

Axasemux Awnnkosud O. V. paccmarpuBaer yIpaBACHHE CEAb-
CKOXO3AMCTBEHHBIMH ITPOU3BOACTBEHHBIMH CHCTEMAMHU KaK CAOK-
HBII AMHAMIYECKU IIPOIIECC, UMEIOITHIT CTOXACTUYECKUI XapaKTep
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[17]. Ha ypoBHE CEABCKOXO3AMCTBEHHOTO HPEATIPUATHA CHCTEMA
VIIPaBACHHUA HOAYYIaeT HUHAOPMAIUIO O (PYHKIHMOHHPOBAHUU OOB-
exra yrupasacHudA. Ha ocHoBanmm o6pabotku mH(OpMAIIHH CrCTe-
Ma OIPEACAACT M AHAAHSHPYET TEKYINHH PEKUM pabOTH OOBEKTa,
BBIABASICT HEOOXOAUMOCTD B U3MEHECHNU PeKUMA (DYHKITHOHHPOBA-
HUA 1 TIPOBEPACT TEXHOAOTHYECKYIO BO3MOKHOCTD TPEOYEMOIO H3-
menennda. OOrmad cxema HHMOPMAIIMOHHOIO B3aUMOACHCTBUA B
VIPABAAIOIINX IIOACHCTEMAX PA3AHYHBIX YPOBHEH IIOKa3aHa Ha

pucynke 3.6.

ITaan mpom3BOACTBA (CTPATErHIECKOE YIIPABACHHE)

A

Koppexru-
POBKa IIAQHA
rm—————— N rm—————— N
( 1 1
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| YOpaBAeHHA | | yHpaBAeHHSA |
\ J \ 1
[ — 7 N - 7
> <
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IPaBACHUE IIPOU3BOA-
Ii¥te OprasEr Onepanusioe p 1e 1p OA~ | Onepamusioe CIBCHHBIC
) CTBEHHOW CHCTEMOM ;
yipasaerms | g J npas.ieriie _ynpasaetiue rportecchr
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( 1 ( 1
I Ob6parnas | I OGparmas !
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S — rd [ S — rd
Bosmymmenne

Pucynox 3.6. Cxema ungpopmayuonrozo e3aumodedcnsus
8 YNPABAAIUUX CHCIIEMAX: HPeONpUANIUA

VipasaeHue HaAGKHOCTBIO MOKET OBITH OCHOBAHO Ha pa3paboT-
kax Aux. Hetimama, O. Mypa u K. IlleHHOHA, IIPEAITOAATAFOIIUX HC-
ITOAB30BAHNE H30OBITOYHOCTH (BPEMEHHOMN, CTPYKTYPHOI); BBEACHHH
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OOpAaTHOM OTPHUIIATEABHOI CBA3H B IIOACHCTEME HHKEHEPHOI CAYK-
ObL [Ipu o1OM, HHIKEHEPHO-TEXHHYECKAA CAYKOA ABAACTCA CAYKOOMN
obecrieueHnA HAAEGKHOCTH U YIPABAACT MAaIIMHONUCIIOAB30BAHHEM
1y TéM BEIOOPA OIITHMAABHOTO PEIIICHHSA U3 AABTEPHATHB.

HaaexHOCTD CHCTEM 9KCITAYATAIIMH TEXHHYIECKHX CPEACTB CBA3BI-
BAFOT CO CBOMCTBOM CHCTEMBI 3aAAHHOE BPEMA COXPAHATH BO3AOKECH-
Hele Ha Heé (DYHKIIMM, HECMOTPS HAa OTKAOHECHHE B €€ CTPYKIype U
opramsany. [IpruMeHHTEABHO K TEXHOAOTMYECKHM CHCTEMAM Ma-
IIINHOHUCIIOAB30BAHIA IIPOOAEMA HAACKHOCTH MOKET (POPMyAHpPO-
BATBCA KaK Pa3spabOTKa CPEACTB, MEXAaHHU3MOB (PYHKIIMOHHPOBAHHUS,
METOAOB, MATEMATHYECKUX M TEXHHKO-TEXHOAOIMYECKUX CTPYKIYD,
00eCIIeUnBAIOIINX COXPAHEHIE 3aAAHHBIX TAPAMETPOB TEXHOAOIITIC-
CKOI CHCTEMBI B TEUCHHH XaPAKTEPHOro Ieproaa pador [18].

[To muenuro npodeccopa B. H. Kypouxuna [18], oneparusroe
VIIPaBACHHE HAAEKHOCTBIO CYIIECTBYIOINIUX B PACTEHHEBOACTBE
TEXHOAOIMYECKHX CHCTEM BO3MOKHO ITIPH HAAMYHH ABYX YCAOBUIA:

e npuHIUIIHAABHO HOBadA cTpyKTypa MTC mpeanpusrus;

o ocHarerue MTC mepcoHaABHBIME KOMITBIOTEPAMH, dKCIIEPT-
HBIMH CHCTEMAaMHU, MATEMATHYECKUMHI MOACAAMHU (IIAKETOM CIIEITHA-
AM3HPOBAHHBIX IPOIPAMM) M CHCTEMAMH CIIYTHHKOBOI'O MOHHTO-
pHHTA MAITINH.

CAeAyeT OTMETHTBD, YTO B HACTOAIIIEE BPEMSA BEAYTCH Pa3padOTKI
KOMITBIOTEPHBIX 9KCIIEPTHBIX CUCTEM B OOAACTH AMATHOCTHPOBAHUA
TEXHUYECKOI'O COCTOSHHA MAIIIUH, UX TEXHOAOIMYECKHX HACTPOEK M
T. A. DTO ITO3BOASIET CYIIECTBEHHO CHHU3UTH BPEMS IIPOCTOEB MAIITIH
ITO TEXHOAOTHYECKHM M TEXHUYIECKUM ITPHIIHAM.

Bspimre 6B1AO OTMEYEHO, YTO HAACKHOCTD TEXHOAOTHYCCKHX CH-
CTEM B PACTEHHEBOACTBE OITPEACAACTCA MHTEHCUBHOCTBIO IOABACHUA
IIapaMETPIIECKAX OTKA30B TI0 IIPOU3BOAUTEABHOCTH U 3aTpaTaM. DTO,
TAaK HA3bIBAEMEBIE, CKPBITBIE ITAPAMETPHUYECKIE OTKa3bl, KOTAA CHCTEMA
IIPOAOAKACT (DYHKIIMOHUPOBATH, HO HMEET MECTO IIEPEPACKOA
CPEACTB HAM CHHZKEHHE ITPOU3BOAUTEABHOCTH. BEIABUTH OonepaTHBHO
TAKOH OTKa3 IIPHM HHU3KOM YPOBHE Pa3BUTHA BHYTPHUXO3ANCTBEHHBIX
CHCTEM KOHTPOAf B COBPEMEHHBIX CEABXO3IPEAIPHATHAX HE BCEIAQ
BO3MOKHO. |IprmMenerne HHMOPMAIIHOHHBIX TEXHOAOTUI B OPraHH-
3AIUN U YIIPABACHUHI pa60TofI MAIITIH — 3TO TIEPBBII IITaT K CO3Aa-
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HUIO PECypPCOCOEPETaroOIero yIPaBACHHA MAITHHHBEIMA —ITaPKAMI
npeanpuatuii [3]. PecypcocOeperarorpe TEXHOAOIMH MAIINHOMC-
ITOAB30BAHMA ABASIOTCA OCHOBOI OOECIEYEHHUA KOHKYPEHTOCIIOCOO-
HOCTH OTPACAU PACTEHHEBOACTBO.

Hawmu ObiAn n3ydeHsr hakTOpBI, OIIPEACAAIOIINE HAACKHOCTD TEX-
HOAOTMTYECKUX CHCTEM B COBPEMEHHOM PaCTEHHEBOACTBE (puc. 3.7).

q)aKTOpr HAACKHOCTU TCXHOAOTHYCCKHUX CUCTEM paCTCHHCBOACTBa

IIpoussoactsen- OpraHusanuoHHO- TexHOAOTHYECKHE IIpaBuabHOE arpe-
HBIC yCAOBHUA TEXHHYECKIE dakTopst raTUPOBAHNE Ma~
CPCABI daxropsr IIITH
VY pOBeHb OCHAIIICHHOCTH K HeueaeBoe ncrioabzobanue
vaasennoctu POb I'CM u 3arracHbIX Jacreit

Pugyrox 3.7. Ocrosnvie gpaxmopst radesiciiocnis nexronozuteckux cucmem
pacmeruesodcmsa

[Ipaktika MOKA3BIBACT, YTO AOMUHHPOBAHHE TPAAHUIIMOHHOMN
OyMa)KHOH CHCTEMBI YIIPABACHYECKOIO KOHTPOAA 32 PabOTOH Ma-
IINH HE ITO3BOAAET CBOEBPEMEHHO (PHKCHPOBATH OTKAOHEHHE HX
IIPOU3BOAUTEABHOCTH U PACXOAA I'OPIOYE-CMa30YHBIX MATECPHAAOB
(I'CM) or aefictyrorux HOpM. Muopmariua 00 9THX OTKAOHEHH-
AX ITOSABAACTCA 3a9ACTYIO B KOHIIE IIEPHOAA PabOT, KOTAQ UCIIPABHUTH
CHTYAIIHIO YK€ HeAb3A. boAee Toro, BcAeACTBHE OOABIIION TPYAOEM-
KOCTH Pa0OT HMHKEHEPBI MHOIUX IIPEAIPUATHI HTHOPHPYIOT ITY
3apady. B pesyaprare mpeAnpuArHe HECET CYIIECTBEHHBIC YOBITKH.
[Ipumenenne HOBBIX HH(OPMAIIMOHHBIX TEXHOAOTHH ITO3BOAUT
MUHHIMHU3HPOBATH 32TPATHl BPEMEHN Ha OOPaOOTKY HH(OpMALINK 1
CBOEBPEMEHHO (PUKCHPOBATH IIAPAMETPHUYECKUE OTKA3Bl TEXHOAO-
TMYECKUX CHCTEM, 4 TAKKE YCTPAHHUTb HEIIEAEBOE HCIIOAB30OBAHHE
TOIAMBA M 3aITaCHBIX dYacTed. [lapamerprl kadecTBa BBITOAHEHHA
CEABXO3PabOT KOHTPOAHPYIOTCA arpOHOMHYECKUMH — CAYKOAMHI
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IIPEATIPUATHH. YIIPaBACHIE ITPOM3BOAUTEABHOCTBIO CHCTEMBI U €€
ITOTPEOACHHEM PECYPCOB ABAACTCA MHKEHEPHON 3aAadel, KoTopas
AOAJKHA PEIIATBCA OIEPATUBHO B IIEPHOA BBITOAHEHHS ITOAEBBIX
paboT ¢ MpUMEHEHNEM aBTOMATU3HPOBAHHBIX CHCTEM YIIPABACHHUA.

CaMmpblif EepPCIIEKTUBHBIA BAPHUAHT KOHTPOAS MEXaHH3UPOBAHHO-
IO IIPOM3BOACTBA COAEPAKUT SAEMEHTHl TEXHOAOIMH ITPEITH3UOHHO-
IO 3EMACACAHA H OTAUYACTCH TOYHOCTBIO, OIIEPATHBHON H MaAOH
TPYAOEMKOCTBIO paboT mpu obpabotke mudopmanun. Ho on tpe-
OyeT OOABIINX (PUHAHCOBBIX 3aTPAT, IO 3TOH IPUYNHE HA TEPPH-
topun Poccuiickoit Peaepariuy IPEMU3TOHHOE 3EMACACAHE ITPAK-
THKYIOT He 60oAee 15% mpeanpusTmii.

OCTPASI TIPOBAEMA HWHXXEHEPHOHN C®EPHI
ATITK — st0 Hu3KHI ypoenb uudopmarusanuu NTC coBpemen-
HBEIX CEABCKHX IPEAIPHATHI. BOABITHHCTBO MHKEHEPOB B yIIpaB-
ACHYECKOH ACATEABHOCTH IIPOAOANKAIOT OOXOAHUTHCA O€3 KOMIIBIO-
TEPOB U CIEHHAAMSHPOBAHHOIO IIPOIPAMMHOIO OOECIICUCHHS.
B eAMHIYHBIX CAYYASX HMH HCIOAB3YIOTCH YHHBEPCAABHBIC ITAKETHI
(tumra MS Office) AAfl perieHHs MEAKHX BOIIPOCOB. MmxeHepoB B
OCHOBHOM HCIIOAB3YIOT 9ACKTPOHHBIC KATAAOTH AAf IIONCKA 3aIT9a-
CTEH, PACIpPOCTpPaHAEMBIE ITOCTABIITUKAMU H AHAepamMu. B peakmx
XO3AUCTBAX COTPYAHHKH HMHKEHEPHOI CAYKOBI Ha pabodeM mecte
IMEFOT OCTOSHHBIA AocTyll B MaTepHer. [Ipmannoit Takoi curya-
UM ABAACTCA HE TOABKO HH3KafA IIAATEKECIIOCOOHOCTH CEABXO3TO-
BAPOIIPOU3BOAUTEACH, HO U IIPAKTHYECKOE OTCYTCTBHE CIICIIMAAU-
3HPOBAHHOTO arpocodTa Ha OTEYECTBEHHOM PBHIHKE.

HcnoarsoBarue GPS-mHaBuranmum AAf MO3UIIMOHUPOBAHUSA TEX-
HIYECKUX  OOBEKTOB, OIPEACACHHA  BBIPAOOTKH  MAIIIHHHO-
TPAKTOPHBIX AIPEraToB M PACXOAA TOIIAUBA ABASACTCA IIEPCIIEKTHB-
HEIM. OAHAKO AHIITBE HEOOABIIOE KOAMYIECTBO ITPEATIPHATHI CMOKET
OIAATUTH  3aTPATBl HA IIPHOOPETEHHE TAKUX IIPOIPAMMHO-
AIITAPATHBIX KOMIIACKCOB U OIIAQTY OIIEPATOPOB CBSA3H.

Ha ceroAHAIIHNI ACHb B HAYYHOM U APYTOH CIICITHAAN3HPO-
BAHHOW AHTEPATypE, 4 TAaK K€ BO MHOTUX O(DUIIMAABHBIX AOKYMCH-
Tax, a00peBuarypy GPS oTHOCAT HCKAIOUHNTEABHO K aMEPHUKAHCKOM
cuyraukoBoi cucreme NAVSTAR, xorsa pamee mpeArroAarasocs,
9YTO Tak OYAyT HasbBAThb BCE I'AOOAABHBIC CITYTHHKOBBIE CHCTEMBI
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nosnnonuposaand. Cuyraukosad cucrema NAVSTAR m3zagans-
HO pa3paboTaHa AASl HYHKA aMEPHKAHCKOIO BOEHHOTO BEAOMCTBA U
CTaA2 3aKOHOAATEAEM B OOAACTH HOBBIX HABHIAIINMOHHBIX TEXHOAO-
THH IO BCEMY MHpPY, a TAKKE IIEPBOM AOCTYITHOH TIPAKAAHCKOMY
ITOAB30BATEAFO  CHCTEMOH  CIYTHHKOBOIO  ITO3HIIHOHHPOBAHUSL.
I'paxxAaHCKHE ITOAB30BATEAN BO BCEM MHpPE, BKAFOUAS ITACCAKUPCKUE
caMOAETEL B KOpabAm, MOIyT 110 pernennio Munucrepcrsa O6opo-
uer CIIIA OBITE OTKAIOUEHBI OT BO3MOMKHOCTH IIPHHUMATH CUTHAA C
AMEPHKAHCKAX HABHIAIIMOHHBIX CITyTHHKOB.

DTa MOHOIIOAHUS HE YCTPAUBAET OOABIINHCTBO CTPAaH, KOTOPBIE
PaspabaThBAIOT COOCTBEHHEIE CHCTEMBI CITyTHHKOBOIO ITO3HIIHOHU-
POBaHUA U B MEKAYHAPOAHBIX AOKYMEHTAX BCE CHCTEMBI, BKAIOYAs
GPS, moayunmam ab6pesmatypy — GNSS (Global Navigation
Satellites System (anra.) — I'anoGasapnas Hasuranmonnas Cryrau-
koBas Cucrema). Amepukanckas ke cucrema NAVSTAR crasa GPS
NAVSTAR wuan wamme npocto GPS. Poccmiickaa Peaeparnus
nmeeT cobcTBeHHYyIO ciryrHuKoBYyro cucremy TAOHACC.

Hasurarmmonusre cucremer NAVSTAR GPS u 'TAOHACC co-
CTOAT U3 TPEX OCHOBHBIX ITOACUCTEM:

1. IToAacucTeMa KOCMIYECKHUX AINIIAPATOB.

2. IloacucTema KOHTPOAS B YIIPABACHUA.

3. HaBurarmonnas amnmaparypa HOTpeOHTEACH.

[IpuvennTeAbHO K ceAbCKOMY X03dAicTBY B cucrtemax GPS m
I'AOHACC wHCIIOAB3YIOTCA IIPOTPAMMHO-AIIIAPATHBIE KOMIIACKCEL,
KOTOPBIE COCTABAAFOT OCHOBY «TOYHOTO 3EMACACAHA» H KPOME ITO-
3UIIHOHUPOBAHUA TEXHIYECKAX OOBEKTOB ITO3BOAAIOT BBIIIOAHATE:

e MOHUTOPHHI COCTOSIHHA TEXHUYECKUX OOBEKTOB ITPEAIPHA-
THA — HAXOAHUTCS Ha MECTE HAH ABIKETCHA, YACABHBIH PACXOA TOII-
AWBa, IPOU3BOAUTEABHOCTD U AD.;

e TOYHOE BOKACHHE arperatos 1o moAro (Cumcremsr mapaa-
ACABHOIO BOKACHUSA U ABTOIIHAOTEL);

® TOYHYIO OIICHKY ITAOITAACH CEABXO3YTOAHMH B IIPEAIPUATHN
(GPS kaprorpacduyeckue cucrems);

*  OIPEACACHHE YPOKATHOCTH CEABXO3KYABTYP;

e  AHAAN3 COCTaBa ITOYBBI;
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® IIOHCK YYAaCTKOB ITOAfl, ITOBPEKACHHBEIX HACEKOMBIMH HAH
DoAE3HAMM;

®  HAp.

KoMmIiAeKkcHBIE TEXHOAOTHH IIPOU3BOACTBA CEABCKOXO3AHCTBEH-
HOH IIPOAYKIIUH, IOAVYMBIIIHE HA3BAHHE «TOYHOE 3EMACACAHE)
(Precision Farming), craan akTHBHO pa3BHBATHCA 32 PYOEHKOM €IIE B
koure 90-x roaos. Ilpaxkrudecku cpasy ke OHH OBIAM IIPH3HAHBI
MHPOBOH CEABCKOXO3ANCTBEHHON HAayKOH BecbMa 3(PEKTUBHBIMI,
IIEPEAOBBIMH, ITIEPEBOAAIIINME ArPOOU3HEC HA DOAEE BBICOKUIN Kade-
CTBEHHBII YPOBEHB.

B macrosmee Bpems, IpUMEHAEMOE B CEABCKOM XO3ANCTBE 000-
PYAOBaHHE AAfl TOYHOIO BOMKACHHSA arperatoB IIOAPAa3ACAACTCA Ha
ABE TPYIIIBL cHCcTeMbl ITapasreAbHOro BoxacHuA (Parallel Tracking)
u aBronuAOTH (Auto Trac). AaHHBIE CHCTEMBI COCTABASAIOT OCHOBY
TOYHOTO 3eMAcAeAmA. CHCTEMBI TAPAAACABHOIO BOMKACHUA U aBTO-
IIIAOTBI HCIIOAB3YIOT CHCTEMBI CIIYTHUKOBON HABUTAITHH AASl OIIpE-
ACACHHSA TEKYIIETO ITOAOKEHHA CEABXO3TEXHHKH. Taknm oOpaszom,
AOCTHTAETCH OYEHb BBICOKAA TOYHOCTH (5—15 cm) BoxAeHHA ITO 3a-
AQHHBIM TPAECKTOPHAM AQKE B YCAOBUAX IAOXOH BUAMMOCTH.

Cucmema napaineaviioo 6oscoerus — 3TO BO3MOKHOCTD 3aIIOMUHA-
HUS TPAGKTOPUH ITEPBOTIO IIPOXOAA TPAKTOPA B ITIOAE M OTOOPAKEHHE
Ha MOHHTOPE AOPOKEK, ITAPAAACABHBIX TIEPBOMY IIPOXOAY, B COOTBET-
CTBHH C IIHPUHON 3axBaTa arperata. Pabora BEACTCA IIPH aKTUBHOM
VIACTHH MEXaHHU3ATOPa B YIPABACHHH MAITHHOM. MexaHu3aTop cae-
AWT 32 ABIDKCHHEM arperara, He AOIYCKAf OTKAOHEHHA OT 3aAAHHOI
tpaexropun. GPS ammaparypa npum srom mcmoassyer curaas SF-1
(OTKAOHEHHSA OT 3aAaHHOM TpaekTopuu He Ooace 15-30 cm).

Asmonunomuposanue oramgacTca OT HAPAAACABHOIO BOKACHUA
TEM, YTO HOAHOCTBIO MCKAIOYAETCHA BAHUAHHE YEAOBEYECKOrO (pak-
TOPa, a TaKKe paboTa BeaeTca Ha ODoAee TogHOM curHase SF-2. Or-
KAOHEHHA OT 3aAAHHON TPAECKTOPHH KOHTPOAHPYIOTCA IACKTPOHU-
KOH H yCTPAHAIOTCA HEIOCPEACTBCHHBIM BMEIIIATCABCTBOM B
CHCTEMY PYAEBOIO YIPABACHHA, OOECHEUNBad MaKCHMAABHYFO TOY-
HOCTb B CPEAHEM OKOAO 2 cM. TPpakTopHCT IOMOraer IIpoIeccy
VIIPABACHHUA TPAKTOPOM TOABKO Ha IIOBOPOTAX, YTO ITO3BOAAET EMY
COCPEAOTOYNTD BHUMAHUE HA TEXHOAOTHIECKOM IIPOIIECCE.
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OCHOBHBIE ITPEUMYIIIECTBA CHCTEM TOYHOTO 3EMACACAHA:

e DKOHOMUSA TOITAMBA M APYIUX PACXOAHBIX MATEPUAAOB;

e ObecrieunBacte OOABINYIO IIPOU3BOAUTEABHOCTD CEABCKOXO-
3AICTBEHHBIX PabOT;

e MaxkcumaAbHO HCIIOAB3YeTCA IITHPUHA MAIITHHHO-
TPAKTOPHOTO arperara, CBOAATCH K MUHHMYMY II€PEKPBITHA COCEA-
HIX PAAOB.

e VICKAFOYAFOTCA IIPOITYCKH MEKAY COCCAHIMI PAAAMHE PACTCHHH.

o VBeanmumBaercss KO9(D(PUIIHEHT 3arPy3KH TEXHUKH (BO3MOMK-
HOCTb pabOTB HOYBIO).

e ObecreunBacTcad BO3MOKHOCTD PaOOTHI B YCAOBHAX ITAOXOMH
BUAUMOCTH (ITBIAB, TYMaH);

o CHIKACTCA YTOMAACMOCTD BOAUTEAS.

B rtabamme 3.2 mepedmcACHBI IIPEHMYIECTBA HCIOAB3OBAHUSA
CHCTEM aBTOIIMAOTHPOBAHUA MAIIMHHO-TPAKTOPHBIX U YOOPOYHBIX
arperaToB IIPHU BHITOAHEHUU PA3AMYHBIX PaOOT B PACTEHUEBOACTBE.

Tabauya 3.2.

ITpenmymecrBa ccTeM aBTONHMAOTHPOBAHIA
Ha Pa3AUYHBIX TEXHOAOTMYECKHUX ONEPALUAX B PACTEHHEBOACTBE

Omnepanusa IlokazaTean PesyabpTar
1 2 3
1. OBPABOTKA |- B3anMHBIX IEpPEKPHITHI MEHbBIIE HA|— CHIKEHHE 3aTPaT
ITOYBbI 10-15%; aa 10-15%;

— POBHBIC IIPOXOABI, MHHHIMAABHASA|— MOBBIIICHUE IIPO-
IIAOIIAAB B3AMMHEBIX ITCPEKPHITHI; HM3BOAUTEABHOCTH Ha
— IIOBBINIEHHBIH ypoBeHb komdopra|l5-20%.

paboTel omepaTopa

2. TTOCEB — OPAMOAMHEMHBIE IIPOXOABI + MH-|— CHIDKEHHE 3aTpaT
HUMYM IIEPEKPHITHII; Ha CEMCHA,;
— POBHAA TEXHOAOTHYECKAA KOAES, — sxkoHoMusA A0 5%

32TPaT Ha YAOOpEHHUA
U AAABHEHIIIee
ONIPHICKUBAHUE, OAQ-
roAaps BEICOKOM TOY-
HOCTH IIPOXOAOB

3. OITPBICKI- — OIIPBICKHBAHHE AFOOBIX IIAPOB, a
BAHIE TaKKe padoTa C IMOYBEHHBIMH TIepOn-
IITAAME Oe3 ITEHHBIX MAPKEPOB;
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ITpopoakerne Ta0A. 3.2

2

3

— AASl BO3BPATa B TPEOYEMYFO TOUKY
ITOAfl ITOCAE AO3AIIPABKH HCIIOAB3YETCA
yHKIIMA 3AITOMUHAHNA TEKYIIIETO
ITOAOKEHHUS;

— IOBBIIIIEHHASA TOYHOCTb U CKOPOCTD
OIIPHICKUBAHNS,

— OIPBICKUBAHUE MOKHO BBIIIOAHATD B
HOYHOE BpeMms

4. BHECEHUE
VAOBPEHUI

— GoAee TOUHOE BHECEHIE YAOOPEHUIT
HA TOAAX;
— ACTKOE OIIPEACACHHE TPAEKTOPUI
ITPOXOA3;

— IIOBHIIIICHUE IIPO-
H3BOAHTEABHOCTH HA
18-20%

5. VBOPKA
VPOXKAA

— HCIIOAB3OBAHHC BCEH IIMPHUHEL 3a-
XBaTa KATKA OOECIIEYMBAETCH KaK Ha
IPAMBIX, TAK M HA KPHBOAMHCHHBIX
TPACKTOPHIAX;

— BBIIPY3KA AETKO BBIIOAHAECTCA HA
XOAY;

— IOBOPOT HA KOHIIE TOHA OBICTpEE;

— aBTOMATHYECKOE BBIYHCACHHUE TPACK-
TOPUH COCEAHETO IIPOXOAZ;

— TIIAOIIAAb IIEPEKPBITHH CMEXKHBIX
Ipox0A0B MeHbIre Ha 10%

—ma 10% camxkarorcs
32TPATHL U YBEAHYN-
BACTCS IIPOUSBOAU-
TEABHOCTD PabOT

TaxuM 0O6pa3oOM, TEXHHYECKHUH IIPOIPECC B PACTCHUEBOACTBE Ce-
TOAHS CBSI3AH HE TOABKO C COBEPIIECHCTBOBAHHCM MEXAHHYCCKHX

SAEMCHTOB MaIllMH, HO M C BHCAPCHHEM B HUX KOHCTPYKIIMH JACK-

TpOHHI)IX yCTpOfICTB, IIO3BOAAIOINNUX «YMHBIM» MaIllMHAM CaMHM

praBA}ITb BBIIIOAHEHHEM TEXHOAOTHYICCKHX OHCpaL[I/IfI C y9acTuCM
CITYTHHUKOBBIX HABUT'AITMOHHBIX CHCTEM.
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SAKAIOUEHME

PasBuTHe HAyYHO-TEXHHYECKOIO IIPOIPEcca 3a IIOCACAHIE
300 AeT MMeeT IPENMYIIECTBEHHO PEBOAFOIIMOHHBIN Xapakrep. Bor-
COKHH TEMIT Pa3BUTHA TEXHUYECKOMY IIPOIPECCY H3HAYAABHO A2A2
HaygHas pepoarorua konna XVII Beka, a ero yckopsrormumu axk-
TOpAMU ABASIAUCH IIPOMBIIIACHHAA U IIOAUTHYECKAA KOHKYPEHIIHA
OTACABHBIX TOCYAAPCTB, 4 TAK/KE UX CTPEMACHHE K MHPOBOMY TOC-
IIOACTBY.

B nmeproa ¢ XVIII mo mawaro XX Beka AIOAH H300PEAU ITOA-
HBIA HCPC"ICHI) MaIlmH AAA MCXaHH3HpOBaHHOFO BBIIIOAHEHHSA I10-
ACBEIX PabOT B PAaCTCHHUEBOACTBE. AAHHOE AOCTIKEHHE UYEAOBEUC-
CTBA YK€ MOJKHO CYHTATh PEBOAIOIMOHHBIM IIIATOM HA IIyTH
TEXHUYECKOIO IIPOIPECCa, ITOCKOABKY CEABCKOXO3ANCTBEHHAS TEX-
HUKa IPH pabOTe HCIBITBIBACT HANOOABIIIEE KOAUYECTBO (PAKTOPOB
II0 CPABHEHHIO C APYTHMH MAIIHHAMH, OHA 3aBHCHMA OT IIPHPOA-
HBIX YCAOBHI M CAMOE TAAaBHOE — OHA B3aHMOACHCTBYET C JKUBBIMH
PACTEHHUAMH, YTO IIPEABABAACT K HEH ocoOble TpeboBaHuA. AOCTH-
JKEHIE YPOBHA KOMIIAGKCHOH MEXAHU3AIIUA PACTCHHUEBOACTBA HE
ABHAOCH IIOBOAOM AAf CHIDKCHHS HHTCHCHBHOCTH —HAYYIHO-
HCCACAOBATEABCKOI M OIIBITHO-KOHCTPYKTOPCKOI AEATEABHOCTH B
aTOI oTpacAn. I1OCTOAHHO MeHSAIOIIHECH TEXHOAOTHH BO3ACABIBA-
HIA CEABCKOXO3ANCTBEHHBIX KYABTYP TPEOOBAAH AAAITAIINU K HUM
IIPUMEHACMON TEXHHUKH HAU IIEPEXOAA K HOBBIM CHCTEMAM MAIIIHH,
CIIOCOOHBIM ODECIICYUBATD KU3HEHHBIE ITOTPEOHOCTH HOBBIX KYAb-
TypHBbIX pacreHuil. KadecTBeHHBIC H3MEHEHHA CPEACTB MEXaHH3a-
LI PACTEHUEBOACTBA BBI3BAHBI XOAOM HAYYIHO-TEXHUYIECKOTO IIPO-
rpecca B OTPACAAX JACKTPOHUKH, aBTOMATHKH, KOCMHYECKOI
TEXHUKH H CPEACTB CBA3M. BHeApeHHE ITepeAOBBIX TEXHOAOIMN U3
AQHHBIX OTPACAEH B CEABXO3MAIITMHOCTPOCHHUH ITO3BOAHAO HE IIPO-
CTO IIOAYYHUTH OOAEE COBEPIIICHHBIE U YMHBIE» TEXHITIECKUE OOBEK-
TBI AAfA IIPEIIM3HOHHOIO 3EMACACAHA, 2 B KOPHE H3MECHUTH IIPEA-
CTaBACHHE O CYTH MAIIMH M WX B3aUMOCBA3H C YEAOBEKOM
U KYABTYPHBIMH PACTCHUAMH.

3aBUCHMOCTD MAIIIHH OT YEAOBEKA M HEOOXOAHUMOCTb B CHCTEME
HMHKCHEPHO-TEXHUYECKOTO OOECIEYCHUA MAIIHMHHOIO IIPOU3BOACTBA
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TPEOOBAAN IIOCTOSIHHOIO COBEPIICHCTBOBAHMA (DOPM MAIIIMHOMC-
ITIOAB30BaHNA U HHKeHepHBIX KommyHHKarui B AITK. D10 HEOOXO-
AVIMO AASl PEAAH3AIINH TEXHUYIECKOIO ITOTEHIIMAAA MariH. T. €. B XO-
A€ HAYYHO-TEXHHYECKOIO IIPOIPEcca PasBUBAAUCH HE TOABKO
MAIITIHBI, HO ¥ CHCTEMa HMHKEHEPHOIO OOECIICUEHHMs IIPOIIECCOB MX
sKcIIAyatarnmy. B HacrodIee BpeMa AAHHOE PasBUTHE U3 ABYX ITapaA-
ACABHBIX IIPOLIECCOB IIPEOOPA30BAAOCH B OAHH — CO3AAHHE HHTC-
IPHPOBAHHBIX CHCTEM AASl 3EMACACAHSA, BKAIOYAIOIINX IIAPK CEABCKO-
XO3fAMCTBEHHON  TEXHUKH, CPEACIBA  TEXHHYECKOIO  CEPBHCA,
HH/KEHEPHO-TEXHUYECKHIE KOMMYHUKAIIMH U TeOHMH(POPMAIIMOHHbIC
CHCTEMBI C KOCMITYECKUMHE CIIYTHHKAMU U IIPOIPAMMHO-AIIIAPATHBIME
KOMIIAEKCAMH. TaKOH ITOAXOA AHKTYETCA HEOOXOAHMMOCTBIO CO3AAHHSA
KOHKYPEHTOCIIOCOOHOIO PACTEHHEBOACTBA, KAaK CPEACTBA oOecrede-
HUSA IIPOAOBOABCTBEHHOI OE30IIaCHOCTH ODIIECTBA.
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