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1. LIEJIN U 3AJJAYN KYPCOBOM PABOTHI

KypcoBas pabota sSBisieTCsI CaMOCTOSITENbHOM pabOTOM CTy/IeHTa U 3aBEpPIIACT
u3ydeHue AUCHUIUIMHBI «CoOBpeMeHHbIe MNpoOJieMbl HAyKM W MPOU3BOJICTBA B
arpouHkeHepun». B mpoliecce BBIMOTHEHUS KypCcOBOM pabOThI 3aKpEIUISIOTCS U
yrayOJsitioTCsl 3HAHUSA, TOJIYYEHHbIE CTYJIEHTOM NP WM3YYEHUHU BBIIIEHA3BAHHOIO
Kypca u 0a30BbIX JUCUMIUIMH, TPUOOPETAIOTCS HABBIKA  BBITIOJHEHUS
TEXHOJIOTUYECKNX,  HMH)KEHEPHBIX  pacyeToB W  rpauyeckux  pador,
NOJIFOTABIMBAIOTCS  YCIOBUS JUISl yCNEIIHOW paboThl HaJa MarucTepcKon
JIACCEPTALIACH.

MopepHuzauss  CeNbCKOXO3AMCTBEHHOTO  IPOM3BOJICTBA HA  OCHOBE
IPUMEHEHUSI COBPEMEHHOM TEXHUKM M IEPEAOBBIX arpapHbIX TEXHOJOTWN
ABJISIETCSA OJHOM M3 BAXHEUIINX 3a/1a4 T'OCYIapCTBEHHOM arpOrpoa0BOJILCTBEHHON
NOJUTUKU Ha Onmxkaiiime rojpl. PerieHue 3Tol 3aiayd HampsIMyrO BIMSIET Ha
MOBBINICHUE KOHKYPEHTOCIIOCOOHOCTH  POCCHICKOM  CEIbCKOXO3SHCTBEHHOM
OPOAYKUMA M TNPOM3BOAMUTENEH,  OOecrnedyeHue  BBICOKOIO  KayecTBa
IIPOJIOBOJIBCTBEHHBIX TOBApPOB, POCT MPOU3BOAMUTEIBHOCTH TPYAa M JOXOJHOCTHU
NPEANPUATANA OTPaciM, CO3JAaHHE HOBBIX PA0OYMX MECT, YIJIYHYIICHHE YCIOBUUN
TpyAa pabOTHUKOB CEJIbCKOIO XO3sICTBA.

BaxueiimM  pakTopoM yCTOWYHMBOTO POCTAa  CEIBCKOXO35WCTBEHHOTO
IIPOU3BOJICTBA SIBJIAETCS IEPEXO] OT MHEPUUOHHOW MOJIEIU XO3SWCTBOBAaHUS K
VHHOBALIMOHHOM.

B coBpeMeHHBIX YCIOBHSIX HWHHOBAIIMOHHBIA IyTh Pa3BUTHS CEIBCKOIO
X035MCTBA UMEET TPU B3aUMOCBSI3aHHBIX U B3aUMOOOYCIIOBIICHHBIX HAIIPABJICHUSI:

1) uHHOBaUM B O0JIACTH YeJIOBEYECKOTO (haKTOpa, YTO BO3MOXKHO JIMIIb
Py TPUOPUTETHOM PA3BUTUHU OOpa30BaHUA, (PYyHIAMEHTAJIBHBIX M MPUKIAIHBIX
HAyYHBIX UCCJIEI0OBaHU, pa3paboTKe HOBOBBEACHUMN, CO3JaHIM OaHKa JaHHBIX IO
WHHOBALIUSM, a Takke MH(POPMAIMOHHO-KOHCYJIBTAIMOHHON  CHUCTEMBI,
00CITy>KHBarOIIEH TOBApOIPOU3BOAUTEIICH;

2) wHHOBanMu B cdepe Omomornueckoro (akTopa, CBSI3aHHBIE C

pa3pa60TK0171 N OCBOCHHUEM HOBOBB@HCHHﬁ, O6€CH€III/IB8,IOH_II/IX ITOBBIIIICHHUEC



IJIOJIOPOMSL  TOYBBI, YPOXKAWHOCTU  CEIbCKOXO3SIMCTBEHHBIX  KYJIbTYp U
MPOJAYKTUBHOCTH KUBOTHBIX.

Oco0ast posb MHHOBALIUNA B 3TOW 00JIACTH SBIIAECTCS OTIMUUTEIBHBIN YePTOM
COBPEMEHHOI'0 MyTH Pa3BUTHUSI CEIILCKOIO XO3SICTBA MO CPABHEHUIO C JIPYTUMHU
CEKTOpaMH 3KOHOMUKH;

3) UHHOBAllMM TEXHOJOTUYECKOTO XapakTepa, SBISAIOMMECS (aKTopoM
COBEPILIECHCTBOBAHMUSI ~ TEXHUKO-TEXHOJIOTUYECKOrO0  IOTEHIHMajda  CEJIbCKOro
XO35IUCTBa HA OCHOBE NMPUMEHEHHSI DHEPro- U pecypcocOeperaroneid TeXHUKA U
HAayKOEMKUX TexHoyiorud. (Ocoboe 3HaueHHe HUMEET pa3BUTHE OTpacie
HPKOHOMMKH, 00€CTIEUNBAIOIINX CEIBCKOE X035IUCTBO CPEACTBAMH IMPOU3BOJICTBA.

UtoObl MHHOBAIIMOHHASA JEATEIBHOCTh B CEJIBCKOM XO3SMCTBE Oblia
3¢ (HeKTUBHOM, HEOOXOUMO YUYUTHIBATh YETHIPE IPYIIBI (PAKTOPOB: SKOHOMHUKO-
TE€XHOJIOTUYECKUE, OpPraHU3allMOHHO-TIPABOBBIE, YIPABICHUYECKHE U COLMAIBHO-
ncuxonornyeckue. OgHako HU oAWH U3 (akTopoB He Oynmer paboTtaTh 0e€3
() PEKTUBHOTO OPraHU3aIMOHHO-?)KOHOMUYECKOTO MEXaHU3Ma OCBOCHUSI HAYUHBIX
JOCTUKEHUM.

®opMHUpOBaHUE WHHOBAIlMOHHOMN MOJIeIn HENPEPBIBHOIO
poecCHOHaNBEHOTO 00pa30BaHUs TO3BOIMIIO ObI YEJIIOBEKY Ha MPOTSKEHUU BCE
JKU3HM OCBamBaTh HOBBIC cHelUaibHOCTU. HempepwsiBHOE oOpa3zoBaHue - 3TO
HKOHOMHUYECKHUH (HaKTOp, KIOUYEBOE YCIOBUE KOHKYPEHTOCIIOCOOHOCTH.

B poccuiickoii arpapHOil Hayke JnenaeTcsi OOJBIIIOE  KOJUYECTBO
2 PeKkTUBHBIX pa3pabOTOK, peanu3alusi KOTOPhIX B  arpoNpPOMBIIIJIEHHOM
MPOU3BOJICTBE M TIO3BOJISICT IMOJHATH €r0 Ha KAadeCTBEHHO HOBBIM YpPOBEHb.
CrerneHpb e peanu3aliii HHHOBAIMKA CeIbX03MPOU3BOIUTEISIMU OblJIa U OCTACTCS
HU3KOM. B  «3amacHMKax» Hay4YHO-HUCCIEAOBATEIbCKUX M  aKaJeMHUYECKHX
MHCTUTYTOB JI0 CUX MOP COCPEAOTOYEH OTPOMHBIN MAaCCUB YHUKAJIBHBIX HAYYHBIX
pa3paboTOK, KOTOpbIE IOKa HE BOCTPEOOBAaHBI B celbCKOM Xxo3saicTBe. Co
BPEMEHEM OHHU TEPSAIOT AaKTyaJbHOCTh, IEPECTAIOT COOTBETCTBOBATH HOBBIM
TpeOOBaHMSIM, U MHOTHE M3 HUX YK€ HEJIb3sl peann3oBaTh 0e3 nopabotku. B cBs3u

C 3TUM TpeOyeTcs NMOBBIIIEHWE KAYeCcTBa arpapHoro oopazoBaHus. s perieHus



3TOM 3aJayd 3aKOHOJATENBHO BBEJECHA JBYXYPOBHEBas CHUCTEMa IOATOTOBKH
KaJIpoB: OakanaBpuaT U Maructparypa. [logydyuBiive crerneHb MarucTpa JO0HKHBI
OBITBH SKOHOMHYECKHU IPAMOTHBIMH, BJIAJICTh COBPEMEHHBIMU
BBICOKOO((EKTUBHBIMU TEXHOJIOTHSIMH W TPOJIBUTAaTh HOBEHINHME HAyJIHbBIC
JIOCTUKEHHUS HAa MPAKTHUKE.

Llenvio KypcoBod paboThl siBHsieTcs (OpMUPOBAHHE Y OO0YYaIOLIUXCS
MPEACTABICHUSI O NPUOPUTETHBIX HAMPABJICHUSX Pa3BUTUS HAYKU U TEXHHUKHU
ATIIK, COBpEMEHHBIX TEXHOJOTHSIX MPOU3BOACTBA, KPUTUYECKUX TEXHOJIOTHSIX.
JanHas kypcoBasi paboTa MpeanojgaracT 03HaAKOMJIEHHE U OOCYXJEHUE MHUPOBBIX
HAYYHBIX JOCTHMKEHUH 3a nocieanue 3—4 roja.

3aoauu xypcoBoW pabOThl — TMPEAOCTABICHWE 3HAHUM B CIEAYIOIIUX
o0nacTsX:

- COBpPEMCHHBIE HAMNpPABJIEHUS Pa3BUTUS HAyKH U IPOU3BOJICTBA B
arpOVH>KEHEPHH;

- CTpaTeruyd MAalllMHHO-TEXHOJIOTUYECKOW MOJIEpHU3AIMNA PAaCTEHHUEBOJICTBA
Y ’KUBOTHOBO/ICTBA;

- ctpareruu sHeprocoepexkenus B AIIK;

- KOHIIETIIINK pa3BUTHUs HayuyHoro obecnieuenus AIIK.

B npouiecce BBINOMHEHUST KypCOBOM pabOThl MarucTpaHT 00IHCEH OCEOUMDb
METO/Ibl UCCIIEIOBAHUS U Pa3padOTKU:

- pabouux OpraHOB M KOHCTPYKTHBHBIX CXEM MAalIMH ¥ O0OpYIOBaHUS, a
TaKKe CUCTEM MalllMH JJI1 pACTEHUEBOACTBA U )KUBOTHOBO/ICTBA;

- IepepabOTKU CEJILCKOXO03SUCTBEHHBIX MPOIYKTOB U CHIPhS;

- TEOPUHU TEXHOJIOTUYECKUX MPOIIECCOB;

- TEXHOJIOTHI CEPBUCHOTO 00CITY>KMBaHUSI MAllIMH U 000pYAOBaHUSI.

Hucrunmaa  «CoBpeMeHHbIe TPOOJeMbl HAayKd W TPOU3BOJICTBA B
arpouHeHepun» B cooTBeTcTBUM ¢ TpeboBanusmMu GPI'OC BO no HanpaBieHUIO
noAroToBku MaructpoB 35.04.06 «Arpounxenepus», npoduwib «TexHomoruu u
CpeICTBAa MEXaHU3AlUU CEJIbCKOTO XO34WCTBa» HampaBlieHA Ha (OpMUPOBaHUE

CJICAYIOIINX KOMITETECHIINM:



OIIK-1: CrmocobeH aHamuM3UpOBaThb COBPEMEHHBIE MPOOJIEMbl HAyKH H
IOPOM3BOJICTBA, pellaTh 3aJadd  pa3BUTHS  00JacTH  Ipo¢ecCHOHATIBHON
NeSITeTbHOCTH U (UJTM) OpraHu3alluH

OIIK-3: CrocobGeH HMCHOIb30BaTh 3HAHWS METOAOB pEIICHUS 3aJad MpH

pa3pa60TI<e HOBBIX TEXHOJIOTUM B HpO(i)GCCHOHaHBHOﬁ ACATCIIBHOCTH,

2. 3AIAHUE HA TTPOEKTUPOBAHUE

3ajaHue I TPOEKTUPOBAHUS BBIOMPAETCS B COOTBETCTBUM C YTBEPKIACHHOM
TEMOW MAaruCTEPCKON AUCCEPTALUU.

KypcoBasi pabora mpenycMaTpuBaeT BBINOJIHEHUE PACUYETHO-TOSICHUTEIHLHOM
3aMKCKHU.

PacuetHo-nosicuutenvHas 3amucka B oO0beme 30...35 cTpaHUIl [0JDKHA
coJiepKaTh. 0030PHBIN aHAIN3 U3BECTHBIX AaHATOTUYHBIX YCTPOMCTB, TEXHOJIOTUH C
MPOBEJCHUEM TMIaTEHTHOTO TIOMCKA, BBISBICHUS OCHOBHBIX MPEUMYIIECTB U
HEJOCTaTKOB, OOOCHOBaHME M pacuyeT OCHOBHBIX TEXHOJIOTMYECKUX U
KOHCTPYKTUBHBIX TapaMeTpOB OOBEKTA MPOCKTUPOBAHUS, MHKEHEPHBIE PaCUEThI
KOHCTPYKIIMK. B pacdyeTHO-TIOSICHUTENbHYIO 3alUCKy TakkKe He0oOXOauMO
BKJIIOYUTh HMHCTPYKIMIO MO TEXHOJOTUYECKUM PETrYJIUPOBKAM, TEXHUYECKOMY
00CITy’)KMBaHUI0O W O€30MaCHOMY HCIIOJB30BAaHUIO pa3padaThIBaeMOro OOBEKTA.
CopnepkaHrue pacdeToB M HX OOBEM YTOYHSIOTCS PYKOBOAHWTEIEM B KaXIOM
KOHKPETHOM BapHUaHTE B 3aBUCUMOCTH OT 0COOeHHOCTEH 3ananus. CTyIeHT Takxke
MOXeT pa3paborath cooTBeTcTByOmMe CXM st TOYHOTO 3eMJefeius WU

MHUHUTPAKTOPOB IO COTJIACOBAHUIO C PYKOBOJUTCIICM.



3. METOIMYECKHE YKA3AHVA K BBITIOJIHEHMIO

3.1. YTouHEeHHE MPUHIIUITHATBHON CXEMBI

JItoboe COBEpUICHCTBOBAaHME HAyKW M IPOHU3BOACTBA B aArpOMHKEHEPHH,
MaIlIMHHO-TEXHOJIOTUYECKOU MOJIEpHU3ALUU pacTEHUEBOACTBA U
YKUBOTHOBOJICTBA, dHeprocoepekenus B AIIK HampaBieHo Ha ylaydIIeHHE OJHOIO
WIM HECKOJBKHX IOKa3zaTesield, TaKUX KakK: MOBBIIICEHUE NPOU3BOJUTEIBHOCTH;
YIYUYIIEHUE KayeCTBA BBINOJHIEMBIX TEXHOJOTHYECKUX ONEpaluii; YMEHBIICHUE
3aTpar HSHEpruu (TOIJIMBA) Ha BBINOJHEHUE CEIbCKOXO3SUCTBEHHBIX padoT;
YIYUIIEHUE YCIIOBUU TPYJIa; YMEHBUICHUE 3arps3HEHUN U BPEIHBIX BO3ICHCTBUUI
Ha OKpyxatomyto cpeny. [losTroMy mnoJyduB HWHIMBUAYAJIBHOE 33JaHUE Ha
MPOCKTUPOBAHME, CTYIEHT  JIOJDKEH KPUTUYECKH  MPOAHAIM3UPOBATH
OTEUECTBEHHBIH M 3apyOCKHBI OMBIT MO COBEPIICHCTBOBAHUIO TEXHUKUA U
TexHosoruu. [[is Gosee yCHemHoro BBITOJHEHHS] 3TOW pabOThl PEeKOMEHIYeTCs
CleAyroIas Mociaea0BaTENbHOCTB:

1. Bo BpeMs TpOU3BOJCTBEHHOM TMPAKTUKA M3YyUYUTh  TEXHOJIOTHIO
BO3JIETIBIBAHUSL ONpeNleIeHHON KynbTyphl. lIpoBecTn ee aHanu3, yCTaHOBUTh
TEXHOJIOTUYECKHE OIepallii, BBIMOJHSAEMbIE BPYYHYIO WM C  OOJBIIMMHU
3aTparaMu Py4YHOrO TPYHAd, a TAKXKE BBISIBUTH OMEPALIMHU, KOTOPHIE BBIMOIHSIIOTCS
yCTapeBIIMMH MAllTMHAMHA HU3KUM Ka4eCTBOM U MTPOU3BOIUTEIILHOCTHIO.

2. BeIsICHUTH BIMSHHME TEXHOJOTHYECKUX CBOMCTB 0OpabaThIBaeMOU Cpeibl,
KOHKPETHBIX YCJIOBUM XO3SMCTBA W CBOWCTB BO3JEJIBIBAEMOW KYJBTYPbl Ha
OCYUIECTBJISIEMBII TEXHOJIOTHYECKUH TIPOLIECC.

3. IlpoBecTn aHamM3 HEAOCTATKOB MCMOJIL30BAHUS TEXHUKU U TEXHOJIOTHH U
MIPUYMH, UX BHI3BABIIIKX.

4. I3yunte wuHOpMAIMM TIO YCTPOWCTBY, paboTe, pEryaupoBKam, IO
palMOHAIBHOW  OpPraHM3alldd  HUCIOJb30BaHUS M HAMETUTh MyTH €€

COBCPIICHCTBOBAHMUA.



Takum  oOpazom, wucTOYHMKaMU  HHPOpMAIMK AN pa3pabOTKU
MPUHIUITHAIBHON CXEMBI SIBIIIFOTCSI MIPOBEAECHHBIA BO BPEMSI MIPOU3BOJCTBECHHOMN
MPaKTUKA aHAJIU3 HMCIOJIb30BAHUS TEXHUKH U TEXHOJIOTHH, a TaKXe YYCOHUKH,
MPOU3BOJCTBEHHBIE W  HAY4YHBIC O KypHaJIbl, WH(OOPMAIIMOHHBIC JIUCTKH,
MOHOTpaduu, aBTOPCKHE CBHUIETEILCTBA M MAaTEHTHI. [[J1 coBepIeHCTBOBaHUS
TEXHUKHU Y TEXHOJIOTHU Ha YPOBHE U300PETEHUS ClIeIyeT 0053aTeIbHO TPOBOIUTH
MATECHTHBIA TOWCK, KOTOPBIM MO3BOJISIET YCTAHOBUTH TEHJCHUWIO Pa3BUTHUS B
CEJIbCKOXO03SIICTBEHHOM MAIIIMHOCTPOEHUH, BBISIBUTH KOHKYPHUPYIOUIWE TPYIIIBI
TEXHUYECKUX PEHIEHUN M OMNPEIeNUTh NEPCIEKTUBHOCTh KAXIOM W3 HUX. B
00JIacTU MEXaHW3alMU CEeIbCKOTO XO35UCTBa TIyOMHY MaTEHTHOTO IIOMCKa
OoOBIYHO BBIOMpAIOT paBHOM 15 rojgaM, B 4YaCTHOCTH, B KOMOAWHOCTPOCHUU -
15...25 rogam.

YTouHeHHas  MNpUHIMIIMAIBHAs ~ CX€Ma  yCTpPOMCTBa  JIOJKHA  HMETh
KOMIIAKTHYIO ~ KOHCTPYKIIMIO,  COJIEp’KaTh  PAIlMOHAJBbHYID  KOMIIOHOBKY
MEePEIATOUYHBIX  MEXAHU3MOB, YJIOBJETBOPATH  YCIOBUSIM  JHUHAMHAYECKOTO
YPaBHOBEIIMBAHUS CHUCTEMbl U MHUHUMU3AIMU TOTpebisemMoit MomHoctu. Kpome
TOro, paspalaTbiBacMmasi MalllMHa JOJKHA OBITh OIICHEHA C TOYKUA 3PEHUSs
YIOBJIETBOPEHUS arpoOTEXHUYECKUX u AKOJIOTUYECKHUX TpeOOBaHUM,

METaJUIOEMKOCTU U CTENEHN YHU(UKAIIMA KOHCTPYKIIUH.



4. COAEPXXAHUE OCHOBHBIX PA3J/IEJIOB

4.1 Beenenue
B xpatkoit ¢popme 00OCHOBBIBaEeTCS TeMa KypCOBOM pabOTHI, BAXKHOCTh W
HEOOXOJMMOCTh €€ BBIMOJHEHUS. M3maraloTcss MyTH JOCTIDKCHHS IENH |

penieHus 3aaa4 KypcoBoit pabotsl. O0beM - 1 cTpaHula.

4.2 O030pHBIN aHAIN3 U3BECTHBIX aHAJIOTHYHBIX YCTPOUCTB C MPOBEICHUEM

IMIaTCHTHOI'O ITIOMCKa

B »TOM pasnmene BHavase HEOOXOAMMO TMPOBECTH AHAIN3 TEXHOJOTHYECKOTO
TpoIIecca, B OCYIIECTBICHHN KOTOPOTO y4acTBYET MPOCKTUPyeMast MallliHa B YKa3aTh
arpoTexHuyeckue TpeboBaHusi Ha ee padory. Kparkoe wu3nokeHHe OCHOBHBIX
arpoTEXHUYECKUX TpeOOBaHUM MOXKHO HaTh B [5]. 3aTeéM paccMOTPETh OCHOBHBIC
CBEICHMS IO OMNMCAHUIO COCTOSIHUSI M OCOOCHHOCTSM 00padaThIiBaeMOro Marepuaia.
Taxke ciemyeT ommcarh BO3ACUCTBHS, KOTOPBHIE OKa3bIBAIOT paboOyKMe OpraHsbl
MaIlMHBl Ha 00pabaThIBAEMYIO0 Cpeay. DTO TO3BOJUT TPABWIBLHO ONPEACITUTH HE
TOJILKO HEJOCTATKA TEXHUKH M TEXHOJOTUH, MPUYUHBI UX BO3HUKHOBEHHS, HO H
CO37acCT YCJOBHUS JjIsi 0OOCHOBAHHOTO BHIOOpA MyTEW YCTpaHEHHUS HEIOCTATKOB.
[Tpryem HEeAOCTaTKU, KOTOPBIC MOTYT OBITh YCTPAHEHBI MTPH MTPABUIBHOMN MOTOTOBKE
MaIHbI K paboTe, He clieAyeT yKa3bIiBaTh, TAK KaK OHU 00YCIIOBJICHBI HEIOCTATOYHO
KBATM(HUIIMPOBAHHOM JKCIUTyaraiet ee. HemoctaTkamMu TEXHUKM W TEXHOJIOTHH
CJIETyeT CYUTATh T€ OCOOEHHOCTH €€ KOHCTPYKTHBHOTO BBITTOJIHEHHUSI, KOTOPHIE HE
JIAFOT BO3MOKHOCTH TIPUCITOCOOMTH MAIlIMHY K Pa0d0Te B CIIOMKHBIX MECTHBIX YCIIOBHSIX
WIH K OCOOEHHOCTSIM CENBbCKOXO3SIWCTBEHHONW KYJIBTYPHl M HE YJIOBJICTBOPSIOT
arpOTEXHUYECKUM TPEOOBAHKSIM TP BBITIOIHEHUN TEXHOJIOTHUECKOM OTepaIivH.

O OCTOMHCTBaX M HENOCTaTKaX CYIIECTBYIOIIMX MAaIlMH M  CIIOCOOOB
BO3/ICHCTBUSI WX Ha 00pabaTbiBaeMblii MaTepual MOXXHO CYIUTh, HW3y4WB
COBPEMEHHOE COCTOSIHUE MEXaHHW3aluu pPAdOT MO0 BO3JCIBIBAHUIO, YyOOpKe U
MocJIeyOOpOYHON 00pabOTKe KaKOW-IMOO KyJILTYpPhI WM 10 BHIMOJIHEHUIO KaKOW-JTHO0

TEXHOJIOTHYECKON oreparuu (1axoThl, moceBa, yoopku u ap.). s aToro, kak yxe



otMedyariocb B 1. 3.1. HEOOXOAMMO TIONB30BAaThCS YUYEOHOM U TEXHHUYECKOU
JUTEPATypoOH, CHEUUATBHBIMA S KypHAJIaMH, AaBTOPCKUMH CBHJETEIbCTBAMH H
NaTeHTaMH Ha M300pETEHHs, a TaKKe CaMOCTOATENbHO Ha0IrofaTh 3a paboToM
MalllMHbI, OOOOIIMTL OIBIT TEPEIOBUKOB W HOBAaTOpOB Mpou3BojcTBa. Ilocre
CHCTEMAaTH3alMi U 0000IIEHNs JAHHBIX O COBPEMEHHOM COCTOSIHUM MEXaHW3alluu B
JTAHHOW  O0JIaCTH  CEJIbCKOXO3SMCTBEHHOTO  IMPOM3BOACTBA  HEOOXOJUMO  HX
npoaHanu3upoBarb. [lpuueM, npoBOAs aHanM3, CTYACHT JOJDKEH YYUTHIBATH
OCHOBHBIE  HallpaBleHHUA  (TEHIEHIMM)  TEXHUYECKOro  Mporpecca B
CEJIbCKOXO3SIICTBEHHOM ~ MAlllMHOCTPO€HWU. B psge ciydaeB, aHanmu3upys
COBPEMEHHOE COCTOSTHUE MEXaHU3allMHM CEJIbCKOrO XO35MCTBa, 3a0BIBAIOT O TOM,
4TO B Mojie paboTaroT, Kak MpPaBUJIO, HE OTAEIbHbIE MAIIMHbI, a MAIIMHHO-
TpakTopHble arperarbl. OHU TPEACTABIAIOT COOOH OOBEIUHEHHE HWCTOYHUKA
sHepruu (Tpakropa) 1 CXM, BBINONHSIONICH TEXHOIOTHMYECKU Tipotiecc. Hampumep,
HEOOOCHOBaHHAsI IIMPUHA 3axBaTa KaKOM-TMOO MalllMHBI MOXET TPUBECTH K
HEJOTPY3Ke TPAKTOpa U €ro JIBUraTesl, YTO SABIAECTCS OJHOW U3 IPUUMH CHUKEHUS
IIPOU3BOJMTEIILHOCTH arperara, IOBBIIIEHUsS pacxofa TOIUIMBAa. Arperartsl W3
CeSUIOK WJIM KYJIbTMBAaTOPOB TPYAHO TNEPEBOJUTH M3 PAOOYEro TMOJNOKEHUS B
TpaHcropTHoe U oOpaTtHo. [losTomMy mpu pa3paboTke MammH OOJbIIOE BHUMAaHHUE
HEOOXO/IMMO YJIeNATh U BOMPOCAM arperarupoBaHus. B MosiCHUTENbHOI 3amucke K
KypCOBOW pab0Te pe3ysbTaThl AaHAIN3A JOJKHBI ObITh IPOMLTIOCTPUPOBAHBI CXEMaMU
U rpadukamMu, HarMcaHbl YETKO U CXKaTO, HO JOCTATOYHO MOJPOOHO, TaK KaK OHU
CIIy’kKaT OCHOBaHUEM JIJIsl BBIOOpA LENH U 3a7a4 npoekThupoBanus. Oobem — 6. . .7

CTpaHHUII.
4.3. O60CHOBaHME U pacdyeT OCHOBHBIX TEXHOJOTHUECKUX
Y KOHCTPYKTHBHBIX TTapaMEeTPOB

[locne toro kak, pazpaboTaHa yTOYHEHHas MPUHUMUIIMAIbHASA cXxema (CM. II.

3.1), HeoOxoauMoO, Mpexae Bcero, cPopMyIupoBaTh HCXOJHBIC HaHHBIC JIs



IIPOBEJEHUS] TEXHOJOTMYECKOr0 PacyeTa, COCTABUTh PACUETHYIO CXEMY M IPOBECTH
BBIYHCJICHUE TI0 COOTBETCTBYIOIIUM PACUETHOU cXeMe (PopMyJIaMm.

HcxonHble naHHble TOHKHBI TOPOOHO XapaKTepU30BaTh YCIOBUS, IS KOTOPBIX
npoBoauTcs pacyer. CocTaB MCXOIHBIX JAHHBIX OMPENEIIETCS B K&KIOM KOHKPETHOM
cllyyae UCXOJls U3 cofiepkaHus pacuera. Hanmpumep, kK HUM MOXKHO OTHECTH (PU3HKO-
MEXaHMYECKHE M TEXHOJOIMYECKHE CBOMCTBa 00pabaThiBa€MOro Marepuaa,
arpoTeXHUYECKUe TPeOOBaHUS, YCIOBHUS AKCIUTyaTallud OOBEKTa MPOEKTHPOBAHMUS
(PHEpreTuuecKoe CpeacTBO, KOHPUIypalMs U pa3sMepbl CEIbCKOXO3SMCTBEHHBIX
1oJiell), HEPOBHOCTb TOBEPXHOCTM MOJA (KPYyTHM3HA CKJIOHA, PAacUJICHEHHOCTb
TEPPUTOPUM OBparamu) W T. A. VcXoaHble AAaHHBIE BKIIOYAIOT B Ce0s TaKKe
HE0OXOMMbIE CITPAaBOYHBIC MATEPHUAIIBI.

Crnenyromuii Hanbosee CI0KHBIA U OTBETCTBEHHBIN ATaIl pabOThI - COCTABJICHUE
pacueTHOl cxembl. B oOmiem ciyuyae copepaHHe pacyeTHOH CXEMbl ONpelelisieTcs
XapakTepoM MpoBoanMoro pacyera. HecmMorpst Ha MHOrooOpasue pabounx OpraHoB
CXM u OCyILIECTBISIEMbIX MMM TEXHOJOTHUECKUX IPOIECCOB, OHU MOTYT OBITh
CTPYNNHUPOBAHBI B OTJEIbHBIC KIACCHI MO XapaKTepy B3aMMOACHCTBUSA pabOUMX
OpraHoB ¢ oOpaOarbiBaeMoi cpenod wid marepuaioM. [lo 3toMy rpynmnoBomy
MPU3HAKY K HUM MOTYT OBITh MPUMEHUMBI OJTHU M T€ K€ PACUETHBIC CXEMbI U METO/IbI
TEXHOJIOTHYECKOro pacyera. Hampumep, B mporeccax B3auMOAECHCTBHSL C MOYBOM
pabounx OpraHoB - KOPITYCOB IUIYrOB, JIYUIMJIBHUKOB, KyJIbTUBAaTOPHBIX JIal
pPa3ITUYHBIX TUIIOB, YHM3EJICH, TUCKOB U 3yObeB OOPOH, OTBAJIOB OYJIBI03EPOB M
T.JA. PaccMaTpUBAIOTCS UACHTUYHBIC 337]a4U: TOUCK ONTHUMAJIbHBIX YCIOBHUH AJis
NOJpE3aHusl IUlacTa PEXYIIMMH JJIEMEHTaMH, TEepeMEeIleHHe Mo padouyum
MOBEPXHOCTSIM, €ro KpPOIICHWS M PBIXJICHUS; YCJIOBUS JUHAMUYECKOIO
YPaBHOBEILIMBAHUSI CHCTEMbl pPabO4YMX OpPraHoB W MHUHUMHU3ALMK  3aTpar
notpebisieMoil MOIIHOCTU. JIJisi pelieHus 3TUX 337ad, CBOAUMBIX K OMPEAETICHUIO
IPEINOYTUTENBHBIX (OPM U pa3MEpPOB PadOUUX OPraHOB, YIJIOB UX YCTaHOBKHU IO
OTHOILLIEHWIO K HaIlpaBJICHUIO BO3JECHCTBUS HA MOYBY M CKOPOCTH BO3ACHCTBHUS;

YIJIOB M OCTPOTBhI 3aTOYKH HGBBHﬁ; FJ'IY6I/IHBI Xo4aa, 3HAUCHUN AaKTUBHBIX U



PEAKTUBHBIX COCTABJISIIOUIMX CUJIOBBIX BEJIIMYMH, UCIOJIB3YIOTCSI B OCHOBHOM OJTHU
U T€ e pacueTHBIC CXEMbI U METOIBI pacyeTa, u3jaracMble B yaeOHukax [6.7].

TexHonornyeckue pacyeTbl AKTHMBHBIX pPabOYMX OPraHoB, COBEPIIAIOIIMX
IMUKIINICCKUE BO3ICHCTBUS (TIOUYBEHHBIE (pe3bl, MOTOBMJIA YOOPOUYHBIX MAIIIHH,
MIPOPEKUBATEITH. TIOJOOPIITUKA BAIKOB, POTAIMOHHBIC paboure OpTraHbl KOCHUIIOK U
T.J.) TAK)KE BBIMOIHIIOTCA OJHUMU U TEMU KE PACUETHBIMU CXEMaMHU U METO/IaMH,
MOCTPOCHHBIMU HAa  KHHEMAaTUKE OTHOCHUTEJIBHOTO  JBIXKEHHS, KOTOpas
yCTaHaBJIMBAET (PYHKIIMOHAIBHYIO CBSI3b MEXIy IMapaMeTpamu, OINpPeAesSIONIMU
KOJIMYECTBEHHbIE M KAaueCTBEHHbIC IIOKa3aTelu paboThl MAaIllMH: CKOPOCTHIO
MepEeMEILICHUs] MalIuHbI, YaCTOTOM BpalleHuss pabouero opraHa ¥ HU3MEHEHHEM
CKOPOCTHU BO3JICUCTBHUSI, YUCIIOM €T0 padOUYrX DJIEMEHTOB, a TaKKe MapaMeTpaMH,
ONpeICIIIIOITUMU WHIMBUIYyalIbHbIC TEXHOJIOTUUYECKHUE CBOMCTBa
oOpabaTbiBaeMOro Marepuana.

Takue e aHaJIOTMM MOXHO YCMOTPETh BO BCEX Pa3lENMTENbHBIX MPOIEccax
(cenmapaiys ceMsiH Ha pelnieTax ¥ COJIOMOTpsCax; IpoXoTaxX U ropkKax MalluH s
yoopku KiayOHEH, KOpHEH M T.1.). TeXHOJOrMYeCKHe CXEMBbl M pPacueThl ITHX
pabounx OpraHoB MPECIEAYIOT 1€JIb HAUTH MYTU WHTEHCU(UKAIUUA MPOIECCOB
cemapanud 3a CYET YBEJIMYEHHUS IMIOJTHOTHI BBIXOJA BBIPAIICHHOTO YypoOXKas,
CHUKEHUSI CTENEHU TPABMUPOBAHUA MPOAYKTOB YpOKask M JOJIU TMOTEP,
BBIJICTISIEMBIX C OTXOAaMHu. JIJsl yCHEemIHOro pelieHusi TaKuxX 3a7ad CTYJICHTY
HEOOXOJMMO YSICHUTH OOIIHE MPUHIUIIBI CEeTapUpOBaHUS CEMSH, KIyOHe! U T.1.,
UX  WHIUBUAyaJdbHbIE  (PU3MKO-MEXaHWYECKUE  CBOWCTBA,  HW3YYUTh B
COOTBETCTBYIOIIMX pa3jieliax Kypca AJE€MEHThl TEOPUHM U pacueTa Cenapupyrommx
pabouyux OpPraHoB, MOCTPOEHHBIX HA €IMTHOM METOJUYECKOM TOIXO/IC.

JIoBOJIBHO OOJIBIIIYIO TPYIITY OOpa3yloT pabouue OpraHbl, MpeaHa3HAYCHHbIE
JUIS. paclpelesieHus] Pas3IMUHbIX CEJIbCKOXO3SMCTBEHHBIX MAaTepHaioB (CEeMsH,
ynoOpeHuil, XMMHUKATOB) IO MOBEPXHOCTU TMoJisA, pacTeHuid. Kaxaplii u3 3THX
pabounx  OpraHoB HMMEET CBOIO  pPACUETHYI0 CXeMy H  crneuuduky
TEXHOJIOTUYECKOT0 pacyeTa, HO, TEM HE MEHee, NPH 3TOM OOHAPYKUBAIOTCS

MCTO/JIbl, TPUBOAAIINC K JOCTHKCHUIO »KeJaaeMoit PAaBHOMCPHOCTHU M IIJIOTHOCTHU



pacrpeienieHHs BbICEBaeMbIX WM pa30pachiBaeMbIX MaTepuanoB. HetpyaHo Taxke
3aMETUTh OOLIHOCTh IPOLIECCOB, OCYILECTBIIEMBIX CTEOJICIOIBEMHUKAMU PA3INUHBIX
yOOpOUHBIX MalIMH WIM WX POKYyIMMA W HM3MENBYAIONIMMHU  alllapaTaMu,
00TBOYOOPOYHBIMH pabourMu opraHamu. Clie0BaTeIbHO, PACUETHAS CXEMA U METO]I
TEXHOJIOTUYECKOTO pacy€Ta U 31ECh UMEET €ANHBIN MOIXOI.

Ilocne cocTaBiaeHHMs PacUYETHOM CXEMbl NPUCTYNAIOT K BBIYUCICHUSM TIO
dbopMmynam, COCTaBICHHBIM Uil BbIOpaHHOM cxembl. [Ipumenenne [IOBM s
TEXHOJIOTMYECKUX PacdyeTOB MPU Pa3IUYHBIX YCIOBHUSX (PYHKIHMOHHUPOBAHUS
npoektrupyeMoid CXM MO3BOJUT MOJyYUTh Pa3IMYHBIE PELICHUSA, B TOM YHUCIE U
ONTUMaJIbHbIE. MEHsIs JKe MapaMeTpbl MOAEIIN TEXHOJIOTMYECKOrO MPOoLecca MOXKHO
HalTU ¥ HauOoJiee pAalMOHAIBHBIE YCIOBHS IPOTEKAHUSI TEXHOJOIMYECKOTO
nporecca. Iloatomy coaepikaHue TEXHOJIOTMYECKOTrO pacdera MNpeayCMaTpUBaeT
BO3MO>HOCTh JKCIIepUMEHTUpOoBaHus Ha [I9BM.

ITocne npoBeaeHUsT OPUEHTUPOBOYHBIX TEXHOJIOTHYECKUX pacdyeToB st CXM,
UCIMOJIb3YEMbIX Ha TMOJIEBBIX MEXaHU3UPOBAHHBIX paboTax Ha 0aze KOHKPETHOIO
TpaKTOpa, OMNPEACNSAIOT €€ palMoHaJbHYIO INUMpUHY 3axBata [4. ¢.51..62] B
3aBUCUMOCTH OT IUIOLIAAN 00pabaThIBa€MbIX YYaCTKOB U JJIMHBI TOHA (CM. TAOJIHUILY
3.3), a W1 MamuWH, WUCHONB3YEeMbIX B CTAllMOHAPHBIX YCIOBUSX, OMPEICIISIOT
HOTPEOIIEMYIO MOIIHOCTb JUIl OCYILIECTBIICHHSI TEXHOJIOTMYECKOTO IMPOLIecca U 3aTeM
NPUCTYNAIOT K ACKU3HOMY TNpoeKThpoBaHMio. Ilocne psna KOHCTPYKTHBHBIX
NpOpad0TOK ¥ YTOUHEHW OOBEKTAa MPOCKTUPOBAHWS BBIMOJHSIOT YTOYHEHHBIC
TEXHOJIOTUYECKUE PACUYEThl U  OMNPENENISIOT €ro OCHOBHBbIE KOHCTPYKTHBHBIC
napameTpbl. [103ToOMy MpH BBITIOIHEHUH 3TOTO 3Tana padoThl PEKOMEHTYETCSI LIIUPOKO
UCIIONIb30BaTh  yueOHYI0, HAy4YHO-METOAMYECKYIO JIUTEpaTypy IO H3y4aeMoi
muciuimHe (Tadbnuia 3.4). Teker B o0beme 9...10 CTpaHUIl JODKEH COICPIKATH
CXeMbl, TpapuKH, YTOYHEHHBbIC TEXHOJOTHUECKHE pacuyeTbl U pacyeTbl [0

00OCHOBaHHIO OCHOBHBIX KOHCTPYKTHUBHBIX [TapaMeTPOB OOBEKTA MPOESKTUPOBAHUSL.



4.4. InxeHepHbIE pacuyeTbl KOHCTPYKIIMH

[Ipouenypa HHKEHEPHBIX PACUETOB OOBEKTA MPOECKTUPOBAHMS BKIIOUAET B
cebs Ha O9Tane ACKU3HOTO TMPOEKTUPOBAHUS MPOBEACHUE MPEIBAPUTEIHHBIX
IMPOYHOCTHBIX PACUETOB, a Ha ATare pa3paboTKH yepTeka 001Iero Bujaa o0beKTa u
paboueil JOKYMEHTAllMM TMPOBEJACHUE YTOUYHEHHBIX pACUYETOB. OTH pacyeThl
PEKOMEHAYIOTCS BBIIIOJHUTH TaKke B Tpu 3Tana [1]:

1) chopmupoBaTh HMCXOIHBIC [aHHBIC JJIsi TMPOBEICHHUS TMPOYHOCTHBIX
pacueros;

2) COCTaBUTH YIPOIICHHYIO PACUETHYIO CXEMY;

3) MPOBECTH  BBIYUCICHHUS TI0 COOTBETCTBYIOIIMM pAcUeTHOW  CXeMe
dbopmymnam.

Tak Kak CTyJEHT 3HAKOM U3 KYypCOB OOIIEMH)KEHEPHBIX JUCLMILIMH
METOAUKOW TIPOBEACHUSA IPOYHOCTHBIX pAacCye€ToB, TO €My PEKOMEHIYETCs
HCIIOJIb30BaTh HW3BECTHBIE CIOCOOBI JJIS pelIeHUs 3ajad KOHCTPYUPOBAHUS U
npoektupoBanus Aetanert CXM. OpHako cieayer OTMETUTh, YTO  BaXKHBIM
MOMEHTOM IpPU KOHCTPYUPOBAHUM M TpoekTUpoBaHuM netaned CXM sBusercs
BBIOOp JIOMYCKAEMBIX HaIpsKeHUH. BoIOUpaTh 3TH HANPSHKEHHS CIENyeT UCXOJs
U3 HECKOJIbKO HHBIX COOOpaKE€HUW, 4YeM B 00IlIeM MamuHocTpoeHuu. Ilpu
MPOCKTUPOBAHUM JIETaJel MalMH B OOMEeM MAaIIMHOCTPOEHUU OOBIYHO
JOMYCKAalOTCd MHHUMalbHble ynpyrue nedopmanuu. B peramsx CXM wuz-3a
cnenPrKN yCIOBUN (DYHKIIMOHUPOBAHUSI TMPUXOJUTCS CUUTATHCS C HATMYHUEM
CYIIECTBEHHBIX YNPYyrux Jaedopmaruii; BaXXHO HE JIOMYCTUTh OCTAaTOYHBIX
nedopmarmii. Yopyrue aedopMmalnvii MOTYT B HEKOTOPBIX CIydasxX HapylIUTh
B3aMMHOE PAacloJOXEHUE AeTajell UM MPHUBECTH K HETOYHOCTH PabOTHI y3JIOB U
MEXaHU3MOB (HapyllEHWE COOCHOCTH MOJILIMIIHUKOB, Ype3MepHas aedopmarius
JUIMHHBIX BaJOB M T.M.). B 3TUX cly4asix 0OpH NPOEKTUPOBAHUU CIEAYET
IPEeIyCMOTPETh COOTBETCTBYIOIINE KOHCTPYKTHUBHOE O(OPMIICHHE COIPSITaeMbIX
neTaneil (camMoyCTaHaBIMBAIOIIMECS MOAIIUIHUKY, COCAMHEHHE BaJlOB TMOKHMMHU

mydtamu u 11p.). Bece 3T0 1aeT BO3MOKHOCTh MOBBICUTH 3HAUYEHHUS JOITYCKaeMbIX



HanpspKeHui. Pazymeercsi, 4To Takoe MOBBIIIEHHE MOXET ObITh TOCTHUTHYTO U 32
CUET HUCIIOIb30BAaHUS JTYUIIUX MAaTEPUATIOB U X TEPMUUYECKON 00OpabOTKH.

Crnenyer mMeTh TakKe B BUAY, YTO PEAJIbHBIC HArpy3Kd Ha Y3JIbl M JETaJIN
CXM sBastorcst cmydailHpIMU. [1loaToOMy HanOobIINE 3HAUEHUS ITUX HArPy30K B
BUJIE, HAIIPUMEP, COCPENOTOUYEHHBIX CUII Pra OynyT

P. =M +fo,, (3.3)

rae M, U 0, -OLCHKH CPEJHEr0 3HAYECHUS M CPEIHETO KBaIPaTU4ECKOIO
OTKJIOHEHUA Ccuiibl P; f -KO3(PPUIMEHT, YUUTHIBAIOIIUN XapaKTep pacnpeaeieHus
CWJIbI P; Ipy HOpMaJIbHOM paclpeaesieHuu f=3 .

B cBsi3u ¢ 3TUM BO3HUKAET HEOOXOAUMOCTh cOOpa uHpOpMalUK O Mmpoleccax
U3MEHEHHUsl Harpy30K Ha y3JIbl U J€Tajld MallliH B YCJIOBMSX MX HOpPMaJlbHOMN
sKcIuTyaTanuu. Ho pacuer Ha ImpoYHOCTh MO MaKCHUMaJIbHOM Harpyske P Moxer
IPUBECTU K PE3KOMY YBEJIMYEHHUIO Pa3MEPOB M MAcChl JeTandu. B 3Tux ciydasx
MOJIE3HO NMPUMEHSTH NMPEAOXPAHUTENN, KOTOPbIE Obl BBIKJIIOUATIH MEXaHU3MbI IIPU
PE3KOM MOBBIIIEHUH Harpy3ku. CHUKEHUE MAaTepUaIOeMKOCTH MallMHbI MOXKET U
JOJDKHO JIOCTUTAaThCsl 3a CYET MCIOJIb30BaHUsl 0o0Jiee TOYHBIX M HAJIEKHBIX
METOJIOB pacueTa, MPUMEHEHUS COOTBETCTBYIOUIMX MNpOQMiIed M TMOBBIIICHUS
KauecTBa MaTepHalia, a TaKxke O0oJiee JIyUIIUX WU HaJEKHBIX KOHCTPYKTHBHBIX

odopmieHuit geranei. PekoMeHayembliilt 00beM - 5...6 cTpaHuil.

4.5 HCTpYKIIMU 110 TEXHOJIOTMYECKUM PETYJIHPOBKAM, TEXHUYECKOMY

00CITy’)KMBaHUIO U O€30MaCHOM KCILTyaTaluu pa3pabaTbiBaeMoOro o0beKkTa

B kpartkoit gopmMe mpHBOASTCS OCHOBHBIE TEXHOJIOTHYECKHE PETYIMPOBKH,
MOPSIIOK UX BBITIONHEHUS Tepe] padoToN ¢ y4eTOM MECTHBIX YCIOBUN U METObI
YTOUHEHHUSI PETryJUPOBOK MO TMOKa3aTesisiM KadecTBa IPH TMEPBBIX IPOXoAax
arperata 1o TOJIO, a TAaKXKe OOIIMEe W YaCTHBIE BOMPOCHI MO TEXHUYECKOMY
0OCITY>KMBaHUIO U OE30MaCHOM AKCILTyaTalli 00beKTa MpoeKTUpoBanus. O0beM -

2...3 cTpaHULBI.



4.6 3akiroueHue

B 3axmrouenun — ykaspiBaeTcsi  3(QQPEKTUBHOCTH,  MOJydaemMas  OT
NPEUIO)KEHHOTO  COBEPIIEHCTBOBAHUS ~ MAlIUMHBI  (CTENEHb  MOBBILICHUS
MPOM3BOAUTEILHOCTH, YIIy4YIlIEHHE KauecTBa pPaOOThl, YMEHBIIEHUE IPOCTOEB,
yIIydllleHUEe yCIOBUM TpyJa, YMEHBIIEHHE 3aTpaT »JHEPrHH, YMEHBIICHHUE
3arpsi3HEHUIl W BPEIHBIX BO3ACUCTBUI Ha OKpYXKalollylo cpeay U ap.). Ecim
UMEIOTCS TaHHbIE 00 SKOHOMHYECKON 3(PPEKTUBHOCTH, TO UX CIEIYET MPUBECTH.

OcoOplif mHTEpec OyneT NPeNCTaBiIATh YK€ BHEApPEHHass B IMPOU3BOJICTBO
pa3paboTka. ITo Ha/l0 00s3aTEILHO OTPA3UTh B MaTepuasiax KypcoBoil paboThl U B
3aKJIFOUYEHUH TIPUBECTU JaHHBIE O pabOTe MPEIOKEHHOTO YCTPOICTBA B YCIOBHIX
peabHOM SKCILTyaTalllu.

O6neM - 1 cTpanuia.

B koHue paboThl NPUBOAMTCS CIMCOK HCIOJIb30BAaHHOW JIUTEPATypbl U
cofiepKaHue.
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