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BBenenue

B o0Omem komMmmiekce paboT MO BO3JENbIBAHUIO 3EPHOBBIX KYIBTYD
HanboJiee CIOXHBIM U TPYJOEMKUM IpoieccoMm siBigercs yoopka. Ilpu
’TOM OCHOBHBIM TEXHUYECKUM CPEICTBOM YOOpPKH 3€pPHOBBIX, KYIAbTYP
BO BCEM MHpE OCTalTCS 3epHOYOOpOoUHbIe KOMOaiiHbl. OHM TOCTOSHHO
COBEPLIEHCTBYIOTCS B KOHCTPYKTUBHOM M TE€XHOJOTMYECKOM IJIaHE.

3epHOYOOpPOUHBIM KOMOAWH - 3TO pallMOHAJbHbIE MOOUTIbHAS TEXHO-
JOTUYECKAs JIMHUS C KOMIUJIEKCHOM TEKYIIEW MEXaHHW3alueul BCEX Ole-
paunuii: OoT cKamuBaHUA XJe0ocTos (MOa0O0p BaJIKOB) K BBITPY3KE OYH-
HIEHHOTO 3€pHa HEMOCPEACTBEHHO B moJjie BpiOop TexHomoruu cOOpKuU
HYY 3aBucHUT OT nanbHEHUIIETO €€ UCNOJIb30BaHUSA. BmecTe Tpaguumon-
HOM KOMOalHOBOM cmnoco0y yOOpKHu XJieOOB MPUCYIIH CYIIECTBEHHBIE
HEJIOCTAaTKU, KOTOpbIe MOOYXKAAIOT CIEUATUCTOB K MTOUCKY "HeKoMOa-
HOBUX" TexHoJioruil. OQHAKO M0 CHUX MOp HEe pa3paboTaHa TEXHOJOTHS,
KOTOpas Morja Obl KOHKYPUPOBaTh ¢ KoMOaiiHoBOM [1].

OcHOBHas LEJIb COBEPIIEHCTBOBAHUS KOHCTPYKLUH 3epHOYOOpOU-
HBIX KOMOAWHOB - 3TO yJyullleHHEe yao0CcTBa dKCIyaTallud U MOBBIIIE-
HUS UX TEXHUUYECKOTO YpOBHS Oyarojapsi yMEHBIIEHUIO TOTEPb U TPaB-
MUPOBAHHUSA 3€pPHA, YBEIMYEHHUIO MPOU3BOJUTEIBHOCTH, 00ECHEUYEHHIO
CTa0MJIBHOTO MNPOTEKAHHA  TEXHOJOTMYECKOTO Mpolecca, CO3J1aHUI0
KOMQPOPTHBIX U 0€30MacHbIX yCIOBUU pabOThl, YMEHbIIEHUIO HETaTHUB-
HOTO BO3JEHUCTBUS HAa MOYBY, MIMPOKOMY NPUMEHEHUIO MUPPOBBIX TEX-
Honorui. [IpuoOpeTaeT Bce OONBIIYyIO aKTyalbHOCTh NpuMeHeHne GPS-
HaBuranuu [4,5], cucTeM KapTUPOBAHUS YPOKAWHOCTU U APYTUX CIIOCO-
00B aBTOMaTHu3anuu yOOpouHBIX paboT. COBEPUICHCTBYIOTCA KaK KOM-
OalHBI ¢ TPAAUIIMOHHBIMHA MOJIOTUJIKAMH TAHTEHIIMAJIBHOTO THUIIA, TaK U
C aKCHUAJbHO-POTOPHOW MOJOTUJIBHO-CENapUpywIieid cucreMoit. AHa-
JU3 €BPOMENCKOT0 phIHKA 3€pPHOYOOpPOUYHBIX KOMOAaWHOB MOKa3bIBAaET,
YTO MO-NPEXKHEMY JTOMUHHUPYIOT B MPOAAKE YCOBEPIICHCTBOBAHHBIC
KOMOAWHBI C KJIACCHMYECKONW CXEMOH MOJOTHIKH. Y HHX HHTCHCUDHUIIH-
poBaH TIpoLecc cemapaludud 3€pHa B 30He o0OMOJOTa, YyMEHbIIEHA
Harpys3ka Ha komOaliHepa, NMOBBIIIEH YPOBEHb SHEPTOHACHIIIEHHOCTH.
Bce aTo HanmpaBlieHO Ha COKpalleHUE MOTEePb U MOBBIIIEHUE TPOU3BOIU-
TEJIBHOCTHU TPyJa Ha YOOpKe ypoikas 3epHOBBIX KynbTyp [6].

[Henr kypcoBOi pabOTHI - 3aKpeNJeHUE U yrayOJieHue MOJyUeHHBIX
3a BpeMs 00y4eHUs 3HAHUU MO YCTPOMCTBY 3epHOYOOpOUYHOro KoMOaiiHa
U BJIUSHUIO KOHCTPYKTHUBHBIX U TEXHOJOTHYECKUX MTapaMeTPOB Ha Kaue-
CTBO €ro paboTHI.



TPEBOBAHMS K KYPCOBOM PABOTE

KypcoBasi paboTa 10JI2KHA COEPKATH:

- pac4eTHO-TIOSICHUTEIbHYIO 3aUCKYy 00bemMoM 25-30 cTpaHul py-
KONUCHOTO TekcTa popmara A4.

- TpaUUEeCcKyI0 4acTh - ABa jgucta Gpopmarta A3.

Conep:xanue rpapuyeckux pador:

1. 'paduueckue mocTpoeHus Mo MoToBUIy - 1 auct popmara A3.
2. 'padpuyeckue MOCTPOEHHUS MO pexyuieMy amnmnapaty - 1 nuct dop-
mata A3.

Bce mocTpoeHus BBINOJHUTH B CTaHAAPTHOM MacliTabe ¢ yueToM pe-
3yJIbTaTOB BBIIIOJIHEHHBIX PaCcYE€TOB.

NcxoaHbie JaHHBIE IJI1 PACYETOB:
1. Paguyc moTtoBuna r, M

. BoicoTa crebnecros L, m

. Bricora ycTtanosku pexymiero annapara H, m
. Yucno niIaHOK MOTOBMIA Z, WiM

. Xox Hoxka S, mm

-1
. HacToTa BpalleHHUs KPUBOILIKNA IPUBOJA HOXA - M,C

. llonaua xme6HoOi Macchl ¢, K & €
. YPOXaWHOCTh KYIbTYPbl A, m / 2 a

O 0 39 O D Kb~ WL IN

. Comomucrocts youpaemoit maccol f3

COJEPXAHUE PACUETHO-IOSACHUTEJBHOM 3ATIMCKHU

Benenue

1.MotoBuno: TpeboBaHus, onpeaeyienue korpduimeHTa B3auMo-
NEWCTBUS €T0 C PEXKYIIUM amnmapaTom.

2.Pexymuii anmapat: TpeOOBaHUs, ONMpeIeICHUE OTHOCUTEIbHBIX
CKOpPOCTEM Havyajga U KOHIIa pe3aHus cTedyielt, mocTpoeHue rpaduka npo-
Oera akTUBHOM 4acTH PEKYIIMX KPOMOK CETMEHTa, MOCTpOCHUE Tpaduka
BBICOTHI CTEPHU W OMPEAEICHUE BEJIUUYUHBI TOTEPh CPE3aeMOil MaCCHI.

3.0npeneneHne MUPUHBI 3aXBaTa XATKHU.

4.1llHexkOBBINA TPaHCTIOPTEP KATKU: TpeOOBaHUS, ONIpEAETICHUE T€0-
METPUUYECKUX MapaMeTpPOB IIHEKA.

5.YOnnoTHUTENbHBIE YCTPOUCTBA KATKHU.

6.MonoTunsHblM annapat: TpeOOBaHUA, ONpeJesieHue KOHCTPYK-
TUBHBIX NapaMeTpoB OapabaHa, neku, oTOOMHOTO OUTEepa, OTCEKaTens,
YIJIOTHUTEIbHBIX YCTPOUCTB.



7.0uncTKa: TpeOOBaHUs, ONpEaeJIeHnEe KOHCTPYKTHUBHBIX apaMeT-
pOB pelieT, YAJIUHUTENS BEPXHErO pelieTa, CKaTHOM JOCKU KOJIOCOBOTO
IIHEKA.

8.BEeHTUIATOpP OUUCTKHU: TpeOOBaHUS, ONPENECICHUE KOHCTPYKTHUB-
HBIX IapaMeTpPOB, PACIOJI0XKEHHUE PEIIET OTHOCUTEIbHO BEHTUIATOPA.

9.KonHurens: TpeboBaHUsA, ONpeElEIEHUE KOHCTPYKTUBHBIX Iapa-
METPOB, MOJIOKEHHUE NEPEAHET0 KOHIlAa JHUIA OTCEKATeNsd COJIOMOHA0uU-
BaTeJis U MUTKAa cOpoca COJOMBI.

10.byHnkep: TpeOoBaHUS, ONpeAeIeHUE KOHCTPYKTUBHBIX U TEXHO-
JOTHYECKHUX MapaMeTpoOB.

METOANYECKHUE YKA3AHUA
1. MoToBuJo (puc. 1)

1.1. Tpe6oBanusi K MOTOBHIY[7]:

e cTecOJIM JOJIKHBI Cpe3aThCs MPH BO3JACHCTBHHU IJIAHOK MOTOBHJIA,
4TOOBI HE AOMYCKATh MOTEPh CPE3aHHBIMH KOJOCHIMH 3a CUET MajCHHS
UX Ha 3eMIII0;

e IpH BXOJ€ B XJIEOHYIO MacCy ImjaHKa MOTOBHJIA HE JAOJKHA BbI-
MOJIAYUBAaTh U OTOMBATH KOJIOCHS;

e [IpH BO3ICHCTBUH MOTOBHUJIA Ha CTEOJIM, Cpe3aHHAs 4aCTh X HE
JT0JDKHA TEPAThCSA HA 3€MIJII0, epeBaJMBasICh yepe3 MIaHKY;

® MJaHKU MOTOBHJA AOJDKHBI 3 (PEKTUBHO OYUIIATH PEIKYIIUN al-
napat OT Cpe3aHHBIX CTeOIel, mpeaynpekaasi cCaMONPOU3BOJIbHOE Majie-
HHUE UX Ha 3€MJIIO;

e NMJaHKH MOTOBHJIA AOJIKHBI NMPHXHMATh CpE3aHHBIE CTEOAHM K
BUTKAM IIHEKa, 4TOOBl MPEAOTBPATUTh MOPIHUOHHYIO MOJadyy MacChl U
UCKJIIOYHUTh MOTEPU CPE3aHHBIX CTeOJield 3a cYeT CTAaJKMBAaHHUSA HMX Ha
3eMJII0, @ TaAKXe MPEJAOTBPATUTh MOTEPH 3€PHA B MOJIOBY U COJIOMY HM3-3a
BPEMEHHBIX IMEPErpy30K MOJOTHIBHOIO ammapaTra, COJIOMOTpsAca H
OYHCTKH.

1.2. Tloka3aTejib KHHEMAaTHY€CKOI0 pekuMa

C ydyeTOM BBINIOJNHEHHUSA 2-TO U 3-TO TpeOOBaHUN K MOTOBUIY, KU-
HEMATUYECKUN PEKUM A ONPENETUThH U3 BHIPAKECHU:

A=—1"

r—lLI

(1)

ra€c r - paguyc MOTOBHIIA,
111 - pacCTOAdHHUEC OT ICHTpPA TAKCCTH CpCSaHHOfI JacTH cTeOJIs 0 €Tro

BCPpOIMHBI, M.
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rae 1 - qnmma cpesannoii wactu credns, I=L—H, m.
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1.3. [TocTpoeHue TPAeKTOPHUH JABUKEHHUS KOHIOB 4-X CMEKHBIX IJa-
HOK MOTOBHJIA.

Ha nucrte dopmarta A, B Macmrabe ps =5 MM/MM HaHECTH JIMHHUU!

NOBEPXHOCTH IMOJsI, JABHIKCHHUS PEXYINEro ammapara, BBICOTHI cTebJe-
CTOs, & TAKIKE NBUKEHUS Baja MOTOBUIA, MPUHAB Benuunny h=1-1 +r
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/ |
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/uus dbuxerus
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Beicoms cmedvel A ZES Al (m AT T
Uy =251/ Mr l N ? \ | /
A A LAV
Nuwusi Gbuxenus y) 7\4/’ i~ —
PEXYLezo annapama Uy’ P Ay ! Fy I\‘
!
/lurus noBepxracmy nons

Pucynok 1. I'paduueckoe mocTpoeHHE MO MOTOBHITY.

ITpoBecTu OKPYXHOCTh paJMyca 3aJaHHOTO [ C IEHTPOM B TOYKE
O, KOTOpYyI0O MOPHUHATH 3a TPACKTOPHUIO OTHOCHUTEIBHOTO IMEpEeMEICHUS
KOHIA IMJIaHKW MOTOBHIIA.

[TocTpouTh TpackTOpHIO abOCOJIOTHOTO TEepEeMEIIeHUS KOHIa
MJIaHKWM MOTOBUJA, TEOMETPUUYECKH CKJIaJbIBas MepeMeEIeHUs] epeHOoC-
HO€ U OTHOCHUTEJBhHOE.

U3 toukn O ormoxurs Breo touku O;,0,,0;..04 - momoxenne
Baja MOTOBHUJIA B MEPEHOCHOM JBMKEHHH uepe3 Kaxiable 1/6 monyo6o-
pora, paccrostuue Mexay kotopeimu 0,0;,0,0,... pasro 1r/O\.

Pa3znenuTh HUXKHIOK NOJYOKPYXHOCTh Ha 6 paBHBIX 4YacTed H
TOUYKH HeneHus 0603Hauuthe Aj,A|..A¢ - TON0OKEHNE KOHIIA ITAHKH Ye-

pe3 kKaxapie 1/6 moayoGopoTa Baja B OTHOCUTEILHOM MEPEMEIICHUH.
3a BpeMs 1/6 monyob6opoTa Baja MOTOBHJIA KOHEI[ MIAHKH B OTHO-
CHUTENBHOM JBMKEHMM mpoiiner nyte AyA;, a B NEpPEeHOCHOM -
A A1=0,0,, c yaerom toro, uto A A} || OyO,. CnenoBarensHo, B ad-
COJIIOTHOM TE€pPEMEIIeHUH KOHEIl MIaHKH MOTOBHUJIA OKa)XXEeTCS B TOYKE
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Al
3a Bpems 2/6 nmonyobopoTa Baja KOHEI[ MIaHKU B OTHOCUTEIbHOM
NABUKEHUHU OKaxxeTcsd B Touke A,, a B abcomoTHOM - B Touke A). Takum

e 00pa3oM OMmpenensoT MOJOXKEHNE KOHIA TIaHKKA B a0COMIOTHOM TIe-
peMmemnieHuun depes 3/6, 4/6, 5/6 monyobopora Bana. M, HakoHel, yepe3
moJyo0OpOT Bajia KOHEI[ MJaHKH 3aliMEeT B OTHOCHUTEJIBbHOM JBHXCHUU
MOJI0KEeHHE TOYKM Ay, a B a0COMIOTHOM - Touku Ag.
[TocnenosarenbHO MpoBoad yepes Touku Ay,Al...Af NIaBHYIO KpH-

BYIO, TOJIYYaIOT TPACKTOPHUIO a0CONTIOTHOTO MepeMEIIeHU S KOHIA MIaHKHU
MoToBuUJa (puc.2).

/ukus dbuxerus [,

bana mmobuna

/luHuS

bricomer cmeoney

/g dbuxerus
PEXYLEZ0 annapama A

/lumus nobepxHocmy nofs

Pucynok 2. [locTpoeHHne TpaeKTOpPUHU ABUXKECHUSA KOHIA MITaHKHU
MOTOBHUIIA.

MeTonom nmogo0usi TOCTPOUTH elle 3 MEeTJU MUKIOUI, 00pa3oBaH-
HBIX CMEXHBIMHU MJaHKaMHU MPU UX MNOCJIEAO0BATEJIbHOM BXOXIECHUHU B
XJIEOHYH Maccy, C pPacCTOSHHEM MEXJIy HX OCSIMH CHUMMETpPUU
S, =2nr/Az, rae z - 4UCIO MIAHOK MOTOBHIIA.

1.4. Onpenesenue K. . . MOTOBHJIA

K. n. n1. moToBHna, T. €. KOO HUIMEHT B3aUMOJEHCTBUS MOTOBHUJIA
C PEXYIIUM anmapaToM, XapaKTepPU3yeTCs OTHOIIEHHEM MOJOCKH CcTeO-



neit b", cpezaeMbIX pPeXYIIUM annapaToM IPH BO3AEHCTBUY MIAHKH MO-
TOBHIA, K MOJTOCKE S, CpPEe3aHHBIX cTeOseil 10 BX0Ja CMEXHOH NIaHKHU B

xJeOHyIo mMaccy[2]:

b™
11=S—-
ITonocka b" pasHa:
A
b*=eb=—"—b,
A—p

rae € - KodoQPUIHUEHT, yUUTHIBAIOIUNA B3aUMOAeicTBUE CTEOIIEH;
b - mupuHa nonocku crebiei Ha peIKoM XiIebocToe;
Il - TOKa3aTelb OTHOCUTEIBHOIO YIJIOTHEHHA XJI€OHON Macchl B
3aBUCHMMOCTH OT I'yCTOTHI M TOJIIMHBI CTEOJIEH; OH HAXOAUTCS B IpeJe-
nax p=0..1. punares pn=0.5.

1.4.1. OnpenejieHue K. . . MOTOBHJIA IPU YCTAHOBKE €ro BaJjia HaJ
PeXYyIIMM annmapaTom

Ha 2-# meTyie HMKJIOUJABl HAHECTHU MOJOKEHUE JyUa O,, A, u HOXa

F.x B MOMeHT BX01a miaHKH B xynebnyw maccy (Puc. 3).
S

Z

/unug dbuxenus  Bana mmobuna 0o Os

/lurusg  Beicome cmedneu A

/uHus Gbuxerus  pexywyezo annapama

/luHus noBepxHocmu nons

Pucynok 3. OnpeaeneHue K. M. . MOTOBHJIA IPU YCTAHOBKE €0
Baja HaJ peXYUUM anmnapaToM.

Crebenp A,K - Havago TOJOCH CcTeOIECTOS, 3aXBAaThHIBACMOW

MJIAHKOMH. KOHCI_I IIJaHKH B a0COJIOTHOM ABUXKCHHWHU CMECIIAaCTCAd BHU3-
Ha3aJ, a HOX BIIECPCH. B MOMCHT, KOTrJa Ha OHHOﬁ BCPTHKAJIHN OKAXYTCHA



Ban motoBuna . , KOHel NMIaHKU ACp U pexymui annapar E,_, mep-

cp’ cp’
BbIM CcTe€OJEeM, KOTOPBII cpeXeTcd NpH BO3ACWCTBUM IJIaHKU, OylIeT

Acpf. [Tocnennum crebiemM, cpe3aeMblM NPU BO3JIEHCTBUUM MOTOBUIIA,

oymetr A K, T.e. TOT cTe0€ab, KOTOPBIHA OBIJ 3aXBa4YeH MJIAHKON MEPBBIM.

CrnenoBaTesibHO, MIMPUHA MOJOCKHU XJ€OHOW Macchl, KOTOpas cpe3aeTcs
PEeXYIIUM anmapaToM IpU Bo3JgelicTBHH MoToBHiIa Oyner b,. Ho mpum

9TOM HC YYTCHa TOJHOIMHA cTebneil u ryctora MX CTOAHHUA. Ecnau sT1o0

Yy4E€CTh, TO AEHCTBUTENbHAS MIUPHUHA IOJOCKH b =¢b’ bs =¢b®, a k. m.
1. MOTOBHIIA

pit
78, S

V4 z

1.4.2. Onpeaenenue K. m. . MOTOBHJIA NPH YCTAHOBKE €ro BaJja ¢
MAaKCHMAJbHO JONYCTHUMBbIM BHBIHOCOM OTHOCHUTEJbHO PeXKYyIIEro am-
napara

Ha 3-# metne NUKIJIOUIBI HAHECTH IOJIOKEHUE BEPXYILIKH IEPBOTO
3aXBAYEHHOTO MOTOBMJIOM CTe0JiE AN ¥ C NOMOIIBIO HUPKYJS paany-

coMm L ero xe B MOMEHT BBICKaJb3bIBaHUA M3-10A muaHku (T.A ) (puc.

4).

Pucynok 4. OnpeneneHue K. . 1. MOTOBUJIA MPH YCTAaHOBKE €TI0
BaJla C MAKCUMaJbHO JONYCTHUMBIM BHIHOCOM OTHOCHUTEJIBHO PEXKYIIErO
amnmapara.



B 3ToT MOMEHT Baja MOTOBHIIa 3aiiMeT mojoxenue O _, moaydeH-

m?
HO€ C MoMOIbI0 HUPKyIsA, paauycom A O, =r. B Takom monoxeHuu
CTEOJIsI PEXYIIUA arnapart J0JKEeH yCIeTh €ro cpe3aTh, T.€. JOJKEH pac-
moJoXKUThcs B Touke F . MakcuManbHO JOMYyCTHMBIH BBIHOC Baja MO-
TOBHUIA C, OKaXETCAi MEXJy BEPTHKAJIIMH, HPOBEJACHHBIMH dYepe3
Toukn O, u F,.

Ot BepTHKalu, NpoBeJeHHON yepe3 Touky O, OTI0XHTH BIPABO
o
TEJAbHOM MEpPEMEIIeHUN MPEACTaBAIECT COO0H MOTOKEHHUE Tydya B MOMEHT
cpesa mepBoro crebns. [lepeHectu Touky E Ha TpaekTOpHUIO MIAHKH B
abcomroTHOM nepememenuu B Touky E'. Torma E] GyneT mepBbsiM cTeO-

¥ OTMeTHTh Touky F/ - monoxenue Hoxa. Torna O E B oTrHOCH-

JEM, CPpC3aCMbIM PCKYIIHUM allllapaToOM IIPH BO3HCﬁCTBHH MoToBuiIa. Tak

!
KaK IMOCICAHHUM CPC3aHHBIM cTebnaeM 6y,Z[€T Aaxn , TO IIKUPHUHA IIOJOCKH,

cpe3aeMoil Ipu Bo3xeiicTBHM U MoTOoBHIA, OyxeTr b, . Ecim xe ydecTsb
TOJIIUHY CTE€OJIe U I'yCTOTY UX CTOSIHUS, TO A€HCTBUTEJIbHAS IIUPHUHA

a JEeUCTBUTECIbHBIN K. II. 1.

_%_sb

nonocku by =¢eb,,

—-m

z z

1.5. Onpenejenne MAaKCHMAaJIbHO A0NYCTHMON CKOPOCTH V,_ KATKH

Ha 4-if merne nuknouael HaHecTH nosoxenue nydya O A =r B
MOMEHT BXOJla MJIaHKHU B XJeOHYI0 Maccy (puc.5).

a

PucyHnok 5. OnpenesnieHrne MaKCUMajdbHO JONYCTHMOM CKOPOCTH
V,, KaTKH.



N3 Touku A, IPOBECTH B IPOMU3BOJILHOM MaciiTabe BEKTOPBI MaK-
CUMAJIBHO TONYCTUMOMN OKPYKHON CKOPOCTH IJIAHKHU U3 YCIOBUSA BBINOJI-

n o
HeHus 2-ro TpeboBanus, papusie U, = 2 M/c Ha nmpssMOM KOMOaWHHPO-

BaHUU U Ufn= 3.6 M/c Ipu KOIIEHUU XJIeOOB B BAJIOK U CIPOCIHUPOBATH

UX Ha HalpaBlicHHE BeKTOpa V MEPEHOCHON CKOPOCTH KAaTKH.

Jlns BBIMOJIHEHUS 2-TO0 TpeOOBaHUS K MOTOBHUIY HEOOXOIUMO,
4TOOBI MJIAaHKA BXOJAMJIA B XJIEOHYIO MacCcy BEPTUKAJIbHO, T.€. C a0COJIIOT-
HOW CKOPOCTBHIO B HallpaBJECHUU NEPEMEIIEHUS KAaTKU, paBHOU Hy0. C

Y4€TOM 3TOTO Tpe60BaHI/I$I MAaKCHUMAJIBHO JONIYCTHUMAsA CKOPOCTb KATKHU

n

o n__
OyneT paBHa Ha NpsAMoM KoMmbOaliHupoBanuu V,=U_,

BaJIOK V£=U€.

a IIpU KOICHWH B

2. Pexxymuu anmapar

2.1. TpeboBaHus K pe:kymemMy annaparty|[7]:

- 171 Ka4eCTBEHHOTO cpe3a cTebieldl CKOpPOCTh pe3aHus JOJIKHA
ObITh HE MeHee 1,2 m/c nns cpe3anus tpaB u 0,8 M/c - aus xi1e6oB;

- MOTEpU PACTEHUM 3a CYET MOBBIMIEHHOTO U JBOMHOTO cpesa
TOJKHBI OBITh MUHUMAJILHBIMH;

- JJIsl CHUXKEHUSI SHEPTOEMKOCTH NMpoIllecca U NOBBIIIEHUS U3HOCO-
CTOMKOCTH pabouyuX OPraHoB pEeXYyUIEro amnmnapaTa CONpoOTUBIEHHUE cpe3a
JTOJI)KHO OBITh MUHUMAJIbHBIM.

2.2. OTHOCHTeJbHBbIC CKOPOCTH HAYAJIa M KOHIA pe3aHus crediaen

ITo NCXOOAHBIM NAaHHBIM W PHC. 6 BBIYCPTUTb CCIMCHT W ABa IIaJbOa

Ha Jaucte popmarta A3 B macmrtabe U= 0,5 mm/mMm. Ilpu 3TOM OCeBBIE

JUHUU ABYX CMEXHbIX nanbueB NN U cerMeHTa B €ro KpamHUX IOJIOXKe-
HuAX MM mnpoBectu uepes Bech nuct (puc. 9). B cayuae, ecnu S=t_,

oceBble TMHUU NN 1 MM coBMmemniarTcs.
Cpes pacTeHu#l CeTMEHTOM MPH €ro ABUKEHUU BIpaBo (puc./) ocy-
mecTBusgeTcsa paboueit kpomkoit A B,. Haunnaercs cpes, xorma touka

A, nmojoiiger kK neBoi paboyeil KpoOMKe MPaBOro Majblla, a 3aKaHYMBA-
eTcs npu nojaxonae Toukn By kx Toii xe paboueit kpomke. UToOBI onpene-

JUTh, KAKOBa OblJIa CKOPOCTh CETMEHTA B MOMEHT Hayalia U KOHIIa pe3a-
HUS, MOCTPOUTH I'PadUK CKOPOCTH TOYKM A, CErMEHTa B 3aBUCHMOCTH

OT €€ OTHOCHUTEJIBHOIO NEpEMEILIEHUS 10 NajabLeBoMy Opycy. as aToro
oT Touku A, paguycom r = 1/2-S HaxoxsaT Touky O U HPOBOAAT U3 Hee

MONYyOKPYXKHOCTh  AyAy.
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Pucynox 6. 'eoMeTpuueckne mapaMeTpbl CETMEHTa U Majiblia
peXyIIero anmnapara.

IIpuHATH TOUKY A 3a Ha4ano HPAMOYTOIbHON CHUCTEMBI KOOPIHU-

Hat. Ilo ocm a6cuncc OTMCTUTBb IIYTb OTHOCHUTCIBHOI'O IMCPCMCIONCHUSA
TOYKH AO’ a I10 OCH OpAHMHAT - COOTBCTCTBCHHO 3TOMY IICPCMCIICHHUIO

OTHOCHUTEJIBHYI CKOPOCTh V.
Touka A, B OTHOCHTEIBHOM IE€pPEMENIEHUH COBEpUIAeT rapMOHH-

yeckue Konebanus. Ecnu moctpouts rpaduk V=£(x) B macmrabe p,=m
M/c Ha 1 MM, TO naHHBIM rpadUK NPUHUMAET BUJ paHEEe BbIUEPUYECHHOU
MOIYyOKPYXKHOCTH AjyAjy.

N3 rpadpuka V=f(x), yuuTsiBasi, 4T0 yrioBas CKOPOCTh KPUBOIIHUII-
HOTO BaJia ®=71tn/30, moay4um:

ckopocTh Hadana pezanus V,=(A,V,)nn/30, m/c;

ckopocTh KoHua pesanus V, =(A V. )nn/30, m/c;
sgecb AV, 1 AV, npencTaBidioT B METpax.
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PI/ICYHOK 7. OHpCI[eJ'IeHI/IC CKOpPOCTH CCI'MCHTA B MOMCHT Ha4alla
H KOHIIa pC3aHUA.

2.3. I'padpuk npodera aKTUBHON YaCTH PeKYIIUX KPOMOK Cer-
MeHTa (puc. 8)

Tak kak paboyas KpoMKa NPOTHBOPEKYLEW MNIaCTUHBI Majibla
A B, ve mapannensHa ocu NN, To cpe3 cTrebueif ot 3Tolt ocu Oyaert npo-
UCXOIUTh HA Pa3HOM paccTOAHUU. s ynpoumeHHs peneHus MmocTas-
JeHHOW 3anauyu (B yuyeOHBIX 1eNsix) BMecTo (GopMbl paboueld yacTu
naneua B Buae Tpanenuun A B B'A’ BeiuepruTs paBHOBenMKHI mpsaMo-
YroJbHUK C MIUPUHON, paBHOM Benuuune cpeaneit muauun KK’ tpame-
UM U CUYUTATh MPOTHUBOPEKYUIYIO MIACTUHY B BHJE NPAMOYrOJbHUKA
IMPUHOM bcp:KK’.

[IpoBecTH pexyline KPOMKHU JIEBOTO M IPaBOTO YNPOIIEHHBIX Malb-
LIE€B BJIOJb BCETO JIMCTA, OTIOXKHUB OT OCEBBIX JUHUN NN BeJINYUHY paB-
Hyio 1/2 b,
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Pucynox 8. [locTtpoenue rpaduka npodbera akTHBHON 4YacCTH PEXKY-
HIUX KPOMOK CErMEHTa U rpauka BbICOTHI CTEPHH.

Hauepruts monoxenune akTuBHO# gactu cermenta A B,Cy/l, B 4-x

NOCJEJOBATEIbHBIX KpPAallHUX MOJOXKEHHUAX B aOCOJIOTHOM JBUXKEHUH,
y4Tsl, YTO B MEPEHOCHOM JBUXEHHHU CETMEHT NEpeMenlaeTcs Ha BEJIU-
uuny momayu L=V-30/n 3a Bpems ABMKEHHUS CErMEHTa U3 OJIHOTO
KpalHEro moJOXKEHUs B Apyroe. 31eCh NEPEHOCHYI CKOpPOCTh V mpu-

) n o
HSTh PaBHOH V,, - MAKCHUMAaJIbHO AONYCTHMOI CKOPOCTH XKATKH PU IPsi-

MOM KOMOaWHUPOBAHUU, ONIPEJCICHHON MPU pacueTax MOTOBHUIIA.
Onpenenuthb, Kakue cTeOJiM U rae OyAyT cpe3aThCs NPU IBUKEHUU



pa6ounx kpomok cermenToB A By u Cyll, mpu nx nepemenieHun u3 on-
HOTO KpaillHero MoJIOKEHH B IPYyroe 3a TpU B3Maxa Hoxa (moJyrtopa 000-
poTa KpUBOIIHIIA).

Pagnycom A;3"=r (cm. puc. 8) BEHIYEPTUTH MOTYOKPYKHOCTh, KO-

TOopad NpCACTABIACT coboi TPACKTOPHUIK OTHOCHUTCIBHOI'O IOBHUXKXCHUA

najgbla KPUBOLIMIA IPMBOAA HOXKa, noBepHYTyIo Ha 90°. Pasmenuts o1y
OJYyOKPYXKHOCTh Ha 6 paBHBIX YaCTEN U COPOEIUPOBATH TOYKHU JEIEHHUS
Ha och OX - HampaBjeHHE OTHOCHTEIHLHOTO MEpPEeMEINEHHUs HOXKa, 000-
3HayuB npoeknuu toukamu 1”.2"..5" A, .

Tak kak paauyc KpuBOUIMIIA MEXaHU3Ma NPUBOJA HOXKa BO MHOTO
pa3 MEHbIIE AJUHBI MIaTyHa, TO 3a TPAEKTOPHUIO ABHKEHUS HOXKAa MOXHO
IPUHITHh NPOEKIHIO Majdblla KpUBOIIKNA HAa HanpaBiueHue ocu OX - tpa-
EKTOPHIO OTHOCHTEJIBHOTO NEPEMEMIEHUS HOXKA.

Hox yepe3 1/6 monyobopoTa KpuBOIIUNAa B OTHOCUTEIHLHOM JIBU-

KeHuu nepeMecturcs Ha Benuunny Al’) a B mepeHocHoM - Ha BenuuMHY

1"1" = Al. CnegosaTenbno, uepe3 1/6 monyo6opora KpuBomuna Hox (T.
A|) B aGCOTIOTHOM JIBMKEHHHU 3aliMeT moyoxeHue Touku 1'.

3a BpeMs 2/6 monyo00opoTa KpUBOIIUIA HOX B OTHOCUTEJIBLHOM I€-
pEMEIIEHUH 3aiMeT MoJoKeHne Touku 2", a B a6ConOTHOM - TOYKH 2.
Takum xe 00pa3oM ONMpPEIeNII0T MOJOKEHUE HOXKa B a0COTIOTHOM Tiepe-
MenieHuu uepes 3/6, 4/6, 5/6 nonyobopoTa kpuBomuna. M, Hakouner, ue-
pe3 Mo 000poTa KPpUBOMIUIIA HOX B OTHOCUTEIBHOM JIBHKCHHUU MTPOUIET

nyTs A;A], a B IEPEHOCHOM - AA, .

IlocaenoBaTensHo, nmpoBoas sepes toukn AL..A miaBHyw Kpu-
BYIO, IIOJy4al0T TPACKTOPHUIO aOCONIOTHOTO IepeMenieHnus Touku A, pe-
KyIed KPOMKH CETMEHTA.

C momomibto mabaoHa, CHATOTO C KPUBOU AlAQ, HAaHECTHU TPAEKTO-
pUI0O JBHXKEHHUS KpaWHHUX TOYEK PEXYUIMX KPOMOK CEerMeHTa 3a TpHu
B3Maxa HOXa. 3allTPUXOBATh MIOIIAAKH, KOTOpbIe MpoberamT pabouue
KPOMKHU cerMeHTa B a0cojtoTHOM nepemenieHuu. Ctebiu, pacnooXKeH-
HBIE Ha 3TUX MJIOM[aAKaX, CPE3aI0TCs Y MPOTHBOPEKYIIUX MIACTUH Mallb-
1eB. BBISCHUTH, KaKue IMIOIMAAKHA PEeXKYIIHUEe KPOMKH CEerMeHTa mpolde-

raloT JBaXkJbl, a KAKHE HE NPoOEraroT BOBCE U O0OBSICHUTH, KaK Ha dTHX
IJIOMaIKaX MPOUCXOTUT Cpe3 CTEOIICH.

2.4. llocTpoenue rpag)uKa BbICOTHI CTEPHH

BricoTa cTepHU [y pa3HBIX pacTeHUN OyneT He OJAMHAKOBOW U
3aBUCHUT OT UX PACCTOSAHUSA JO MaJbLEB, T.K. PACTEHUS CPE3AKTCA C pas-
HOW BEIMYMHOU oTruba B CTOpOHY najpua. [[nsg ynpomeHus pemeHus
3aja4u (B yuyeOHBIX I€JSIX) BBIUEPTUTH IpaUK BBICOTHI CTEPHU JHIIb



TeX cTeOJyiedl, KOTOPhIE PACTOJOKEHBl MO JUHHUU TEpEeMEIEeHUs JTEBOU
KPOMKH MpaBoro manbia (cM. puc. 8) U Ha ATOW JUHUH TOMECTUTH
cte0au yepe3 5...10 MM (B 3aBUCUMOCTH OT mojgauu L).

Ocp OY - nyTh cerMeHTa B NMEPEHOCHOM JABHMKEHHUH, Ha rpaduke
(cM. puc. 8) pacmoNoXUTh MO HANPABJICHUIO IBUKECHUS PEKYILIETO amnmna-
paTta, a HayaJllo KOOpAMHAT - Touky E, - B momepeuHoM HamnpaBIeHUHU

Tak, uToObl B MacmTabe =1 mMM/MM rpadux pacnonoxuics B npeje-

nax yeptexa. Oce OH BBICOTHI CTEPHH OTIOXKHUTH BIPABO.

[To xapakTepy cpe3a BbIACIUTh TPU Ipynnsl cTedbnei: 1-4 rpynna -
K\K,; 2-a rpynna - K,Kj; 3-1 rpynna - K;K,.

Ctebuu 1-# rpynnsl cpe3aroTcs 6€3 oTruda U BICOTa OCTAaBJIEHHOU
umu crepaun H; paBna BeicoTe H ycTaHOBKHM peyllero ammapaTa OTHO-

CUTEJbHO MOBEPXHOCTH MOJIA.

Crtebnu 2-¥ rpynnbl OTKIAHSIOTCSA BIEBO-BIEPE U CpPE3alTCA Y
NpaBoil KPOMKH JIEBOTO Najblla, OTKJIOHUBIINCH HA BEIMYMHY OTTHOa ([,
, KOTOpBIH NPUHATO Ha3bIBaTh nonepedHsiM. M3 toukn K, (cm. puc. 8)
MOCTPOUTH MPSIMOYTOJBHBIN TPEYroJbHUK CO CTOpoHaMu nr u L. ['umo-
TEHy3a 3TOTO TPEYTroJbHUKA OTMETHUT Yyroll 0 AeldCTBUTEIBHOTO yCpe-
HEHHOTO HaNpaBJIEHUs MONEPEYHOro oTruba credis BenuduHon (. U3
Toukn K’ (cm. puc. 10) ornoxute Benuuuny ;. I'nnorenysa E,K no-
ctpoerHoro Tpeyronsauka E,K,K ormeruT monoxenue ctepHu B Mo-
MEHT cpe3a cTebms, a mocje cpesa, 3a CYeT )KECTKOCTH, BEpXyIKa (ToUKa
K) onumer nyry paanycom E,K u 3aiimer momoxenue E,K5. Ocrans-
Heie cte6nu B npenenax K,K; (cm. puc. 8) OyayT nuMeTs Takyro xke BbI-
COTY CTEpHH.

Creb6nu 3-if rpynnsl, pacnonoxennsle Ha oTpe3ke KK, (cm. puc.
8), OTKIOHAIOTCA BIEpen u cpexyTcs nydkoM B Touke Kj. Takoii orrud
Ha3bIBAIOT NPOAOJbHBIM. Hambonpmas ero BeawmuuHa Oyaetr y cTeOis
E;K}, paBnas q,. HauepTtuts crebnu B MomeHT cpe3a B Touke Kj (cm.

puc. 8), a Takxe BBINPSIMIEHHBIE 32 CUET UX KECTKOCTH, C MOMOIIBIO
uupkyasi. COeqUHUTHh BEPXYIIKH BBIIIPSIMIECHHON CTEPHU MJIABHOMU KpHU-
BOU AJis mosydeHus rpaduka BoICOTH CTEPHU 3-il Tpynmnbl cTeOnen.

3a Toukoit K, (cm. puc. 8) nukn moTopsercs.

Takum ob6pasom, nomanas nunus KiK,KSKSKYK) nmpencrasaser
co0o# TpaduK BBICOTHI CTEPHU BBHIOPAHHOTO psAJAKa pacTeHuu. [nsg npy-
roro psjaka oH OyJeT APyruM, T.K. BEIMUYMHBI NMOMEPEUYHOrO (; M IpPO-
JOJBHOIO (, OTrub6oB cTebaei okaxyrcs HHbIMU. Ilpu 3ToM Hano
y4ecTbh, 4TO (opMa rpaduka BHICOTHI CTEPHH MOXET OKa3aThCs, B 3aBU-
CHUMOCTH OT UCXOJHBIX JAHHBIX, HECKOJILKO OTJIHYHOM OT rpaduka, u300-
paxkeHHoro Ha pucynke 3B. Touka K5 moxker okasarsca Huxe Kj.



2.5. Onpenenenue BEIUUYUHBI MOTEPh MACCHI cTEOIEH

Kak cnenyetr u3 ananusza rpadukoB (cMm. puc. 8), BbicoTa CTEpPHU 2-U H
3-# Tpynm pacTeHHUU MpeBHIMAaeT BHICOTY H yCTaHOBKH peXyIIero amrma-
paTta OTHOCHTEJIHbHO MOBEPXHOCTH MOJsI, 00yclaBiIuBas MOTEPU MaCCHI
u3-3a orruba crebneil. BeanunmHy moTeph OIEHUWBAIOT MPEBHIMICHUEM
AH; pactennii na yuactke E,E,, B cpaBuennu ¢ H, ¢ momomsio cpen-

HETO MPEBBIIICHMS AHCp.
Bennuuny AHCp ONpEeNeuTh METOJOM OpPJAMHAT, CYMMHPYs IIpe-

BeimeHus AH, kaxmgoro cre6is, a 3aTeM pas3ienuB 3Ty CyMMy Ha oOmiee
yycao crebneit B npenenax orpeska E\E,, yutsa, uto npesrimenue AH,
Ha otpeske E,E, paBno mymo.

B o6mem Buie moCTpOEHUSA MO peXYIIEeMy anmnapaTy BHITOJIHSIIOTCS
TakK, Kak MOKa3aHo Ha puc. 9

3. llupuna 3axBaTa KaATKH

p=aU=B)
0.1AV,,

rae q - 3ajJaHHas mojada xJeOHOU mMacchl, Kr/c;
B - 3agaHHBI KOYPPUIUEHT COTOMUCTOCTH;

n

Vm
OaliHUpPOBAHUHU, M/C;

A - 3aJaHHBIA ypoxKail 3epHa, T/Ta.

M,

- MAKCHUMAJIBbHO AO0NIYyCTHUMAaA CKOPOCTb KATKH Ha IIPAMOM KOM-

4. lllHeKOBBI TPAHCHOPTEP KATKH

4.1. TpeOoBaHusl K IIHEKOBOMY TPaHCIIOPTEpY:

® HENPEPHIBHOCTh MOTOKA XJEOHON MacCHI;

® OTCYTCTBHE CKOMJEHHUS XJI€OHON Macchl HaJ MIHEKOM U Malbyu-
KOBBIM MEXAHHU3MOM;

® paBHOMEpHOE pacnpejgejcHue xJeOHOW Macchl MO MIHUPUHE
TpaHCHOpTEepa HAKJIOHHOW KaMephl;

® HE TPAaBMUPOBATH 3€PHO M HE BHIMOJAUUBATh KOJIOCHA.



G 8 81
G _
-
{9? N/ A
0, AN o\
( l \Yg [0 1A, g
b ., 19

%
) S
N B N \éw

[

|m

£y o
A
Vas

I Y #

e
:
L\-;

Pucynoxk 9. [locTpoenus mo pexyluieMy anmapary.

4.2. TeoMeTpuyecKkHe mapaMeTphl MHeKA

B3aumMocCBsA3p MEXAy T€OMETPUYECKMMHU HNapaMeTpaMH IIHEKAa U



nojayei xJaeOHOM Macchl BhIpakeHa ypaBHEHUEM
2 2

|\ =g, +24) ad?
4 4

rae (. - NTPOU3BOAMTEIBHOCTH (IOJava) IHEKA, KI/C;

qm wl//npcsc’

J,, - HapyXHBIH quaMeTp IIHEKA, M;
- YroJ TpaHCHOPTUPYIOUIEH YacTH IIHEKa, paj;

d, - AMaMeTp WMIMHApA IIHEKA, M;
S. - mar coupaieil mHeka, M;
-1 .
N - YacTOoTa BPAIIEHHUS IIHEKA, C |

o 3
P, - IJIOTHOCTH XJeOHOM Macchl, KI'/M

Y - ko3dpduuuMeHT, yYUTHIBAIOIINN 3all0JHEHHE pabdoyero npo-
CTPaHCTBA IIHEKAa MAaCCOM U CKOPOCTh €€ ABHXKEeHUs, npuHite ¥= 0.3;
A - MakCHUMaJbHBIA 3a30p MEXAY CHUpPaNbI0 MIHEKAa U JHUILEM

Koplnyca XaTKu, M.

N3 BpimIenpuBEeIEHHOTO YPaBHEHU S, MOCJE ONpPEEJIEHHBIX MPeoo-
pa3oBaHUMl, MOJIydaeM:

= 0.033q,,
" nS,(h+A)

Benuunny q,, npuHats (= 0.45-0 ¢ ydyeTom TOro, 4To Ha KaTKe
JBa IIHEKa, a 4acTh XJE€OHON Macchl MOJaeTCs HEMOCPEICTBEHHO Majb-
YUKOBBIM MEXaHU3MOM IIHEKOBOTO TpaHCHOpPTEpa KaTKHU.

BricOoTy crnupanu hz(ﬂm—dm)/Z IPUHATH METOAOM JIMHEHHOTO
uHTepnonupoBanus B npeaenax h = 0,05...0,1 m ansg nmomaum q = 2...10
Kr/c

BennuuHy S_ NPHHATH METOJOM JTHMHEHHOTO HHTEPIIOIUPOBAHNUS B

npenenax SC =0,4...0,65 m nnsg mogaum q = 2...10 xr/c.

BennuuHy A NpHHATH, METOJOM JHHEHHOTO MHTECPMOJUPOBAHUS B
npenenax A = 0,02...0,035 m nns momauu q = 2...10 kr/c.
BeaunuuHy n NpHHATH, METOJOM JIMHCHHOTO MHTEPIOJUPOBAHHUS B

npexenax n = 3,2...2,5 ¢! g momauum q = 2...10 xr/c.
Nuametp uunuagpa mueka d,=/[ —2h.

5. YnaorHuTteabHbIE YCTPOHCTBA

B couneHennu kopmyca MPOCTaBKU C KOPMYCOM JKAaTKH TPEAY-
CMOTpPETh YHNJIOTHUTEIbHbIE YCTPONUCTBA B BHJE OOKOBBIX YIJIOTHUTEIb-
HBIX IIUTKOB, MEPEKPHIBAIOIIMX BEPTHKAJIbHbIE WIEJIU, U MEPEXOJHOTO
HIMTAa, NEPEKPHIBAIOIIET0 HUKHIOK HIETb.

6. MoJOTHIBHBIN anmapat



6.1. TpeGoBaHMsI K MOJIOTHJIBHOMY anmapary:

® ITOJIHBIM BBIMOJIOT 3€pHA U3 KOJOCHEB;
MHHUMaJbHOE ApOOJICHHUE 3€PHA;
MUHHUMAaJbHOE TPABMHUPOBaHUE (MUKPONOBPEKIECHNUE) 3€PHA;
MUAHUMAaJIbHOE U3MENBbUYECHUE COJOMBI;
MaKCHUMaJbHOE BBIJACICHNUE 3€pHA Yepe3 NEKY;
npeJoTBpallcHNUEe MOoNalaHus KaMHEN B MOJOTHIIBHBIN amIapar;
NIPESOTBPALIEHUE MOMAaJaHUs BO3AYUIHOTO NMOTOKA, CO3aHHOTO
JomnacTsMu oTOOWHOTO OuTepa, HAa NIHEKOBBIM TpaHCIOPTEP KATKH.

Tun MonoTUABHOTO annapara NPpUHATH OJHOOapabaHHbBIM OUIBHBIN
C pagualbHOU ITOKAaYEN MACCHI.

6.2. lnuna 6Gapadana
Msq,

rie Mg - uncno 6uueit 6apabana; npunate Mg = 8 npu q < 6 xr/c u

M,

Mg = 10 mpu q > 6 xr/c;

oy - AomycTuMmas mojada xjaeOHOHM Macchl Ha 1 M AnuHE OHMya
6apabana, q, = 0,35...0,55 xr/c ma m gna B = 0,4...0,65; q, npuHATH
METOJOM JUHEHHOTO HHTECPIOJIUPOBAHUS.

6.3. Inamerp O0apabana

U-AtM
HGZ 67r 0

rne Uy - nuneiiHas ckopocTh 6uyeit, M/c; IPUHATH MAKCUMAJIbHO JOMY-

M,

ctumyro Ug = 38 M/c, uTo6bl 00ecneduTs MOAHBIH BEIMOJIOT 3€pHA BO
BCEX YCIOBUSAX YOOpKHU;

At - TIpOMEXYyTOK BpEMEHH MEXIy yaapaMu CMEXHBIX Ouueit, c; At
= 0,0045...0,0065 ¢ B 3aBUCUMOCTH OT BJIAXXHOCTU U OOMOJIaYUBAEMOCTH
xnebHo# wmaccel, mpuHATH At =0,0065 ¢ 11 caMbIX TSKENBIX yCIOBUN
yOopKH.

Brruncnennoe 3Hayenue s, ¢ ydeTom onpiTa COBpEeMEHHOTO KOM-
OaliHOCTpOoeHHUA, YyBeaAUYUTh A0 500 MM, eciim OHO OKa3alioch MEHbIIE,
uin yMeHbIuTh 10 800 MM, ecliu OHO OoKa3ajoch OoJibLIE.

6.4. MakcuMaJbHasi 4acTOTa BpaumeHus 0apadana

_ 60U
I

[IpenycMoTpeTh YCTPOMCTBO AN M3MEHEHHS] 4aCTOThl BpalleHUs

ng 00/MUH.



Oapabana B npexenax 250... 1.

6.5. Yrog ooxBarTa JIeKH
Q= 200[lgq(1—[3)—1gy0] rpan.,
rjie y, - KOJIM4EeCTBO 36pHA B COJIOME, KOTOPOE BBIXOJAUT M3 MOJOTHIIb-
HOTO anmnapara, Kr/c; npunaTte y, = 0,2 q(1-f).
6.6. Inuna nexu

b

pit

S :(PI{6
2
rac ¢ - yroil 06XBaTa, BBIpa)KeHHInlf/'I B paJjuaHax.

6.7. IloyiokeHMe NeKH OTHOCHTEJbHO OapabaHa
Onpenensercs yriaMu ) U (,, BEIHYUHY KOTOPBIX IPUHAThH, HC-

XOJISl U3 CIEAYIOUIUX COOOpaKEeHUN.

Yroa @, o6suHo npuHuMaT 90°. IIpu GosbiueM 3HAYECHUH OBBI-
IaeTcss BEPOSITHOCTH 3a0MBaHM MOJIOTUIBHOTO anmapara xJjeoHoi mac-
coif, a Mpu MEHbIIEM - TpeOyeTcs KIABUIIN COTOMOTpPSCAa ONYCTHTh, YTO
YXYILIUT YCIOBUS pabOTHIl OYMCTKU, 0OCOOCHHO Y KOMOaifHOB ¢ 1oMoIIa-
YUBAIOUIUM YCTPOUCTBOM.

Yron @1= ¢ - ¢@,. C yBenuueHueM (P, MOBBIINAETCA CKOPOCTh

yaapa Oudeil mo KoJocy, BCIEACTBHE YETO yJy4YIIAeTCsl BBIMOJIOT 3€pHA
u ero cemapanus uyepe3 Aeky. OIHAKO, OJHOBPEMEHHO IIOBBIIIAETCS
npoOJyieHHE 3€pHA U U3MEJNbUYEHHUE COJNOMBI. Ecau B pacuerax BeJIMYHMHA
(> 45°, TO Hajgo MPEeAYCMOTPETh YCTAHOBKY NPUEMHOTIO OuTepa.

3aqHss CTEHKAa KaMHeyJaBJIuBaTeNsd JOJKHA OBITh MapajyiedbHOU
HamnpaBJAOLEl, 4TOObBl HE HApYWUTh MOCTOSHCTBA MUHUMAJbHOTO 3a-
30pa MEXAy IMUTKOM U 3aJHEW CTEHKOW NPHU ONYCKAHUU U NMOJHATUU
JNEKH.

6.8. IlmameTp oT0OIiHOTO OUTEpa
_ 60U,

Ho mn,

rne U, - okpyXkHas CKOPOCTh KOHIIA JomnacTeit 6urepa, npuHate U,=

M

b

16 M/c, mpu KOTOPOH CO3MAIOTCS HOPMaJbHBIC YCIOBUS JJIs cemapaluu
3HAYUTEJIbHOW YaCTH 3€pHA Yepe3 NPYTKOBYIO PEIIETKY;
n, - 4vacrtora BpameHus otTOolkinoro Ourepa, ny,=400...700

00/mMun ang nogauu q=2...10 kr/c, IpUHATE Ny METOAOM JUHEHHOTO MH-
TEePNOJIUPOBAHUS.

6.9. Ilonoxxenue oTd60iiHOrO OUTEpa



OmnpenensieTcs 3a30paMu MEXJy KOHI[AMH JiomacTe Outepa u Ou-
gyaMmu O6apabana (5...8 MM), a Takke MeXJAy KOHIIaMU JionacTel OuTepa u
najabllaMu PEUIETKHU JE€KH, KOTOpbid paBeH 120...250 MM ais nojxauum q =
2...10 xr/c; 3TOT 3a30p NPUHATh METOJAOM HUHTEPNOJUPOBAHUS.

6.10. ITos1oKeHHeEe OoTCEeKATEIHA

PaGouas xkpomMKa oTcekaTesss JOJKHA OBITH PAacIOJOXKEeHa C 3a30-
poM 5 MM OTHOCHTENbHO Ouyel OapabaHa M KOHIOB JomacTeid oTOOM-
HOTO OuTepa, 4TOOBl MPENOTBPATUTH 3aHOC COJOMBI HAa MOBTOPHBIH 00-
MOJIOT U MEPEKPBITh MYyTh BO3YITHOMY IMOTOKY, CO3JJAaHHOMY OTOOWHBIM
OuTepoM, B HAKJIOHHYIO KaMepy W Jajee K IMHEKOBOMY TPaHCIOPTEPY
KATKH.

6.11. YnaoTrHuTeAbHBIE YCTPOHCTBA

HpCI[YCMOTpeTB COOTBCTCTBYIOIIHUC YIIJIOTHHUTCIBHBIC YCTpOﬁCTBa
B COIIPAXKCHHUU HaKJIOHHOU KaMCphI U TpaHCHOpTHOﬁ OJOCKH C KOPIIYCOM
MOJIOTHJIKH, @ TAKIXC UCKIIIOUYUTH IIOTCPHU 3CPHA B 3430p MCKAY BXOJIHBIM
ONIUTKOM H 3az[Heﬁ IIJIOCKOCTBbIO KaMHCYJAaBINBATCIIA.

7. ConomMoTpsc KJIABUIIHBIH

7.1. TpeOoBaHHA K COJIOMOTPHACY:

e MaKkcHMallbHOE BBIJEJICHUE 3€pHAa M3 COJOMUCTOTO BOpPOXa,
4YTOOBl YMEHBIIUTH MOTEPU CBOOOJHOTO 3€pHA B COJIOMY;

® MHUHUMaJIbHOE BblJI€JI€HHE COOMHBI, TOJOBBI U APYTUX IpUMECE,
4TOOBl CHU3UTH 3arpy3Ky OUYMCTKH HE3€pPHOBOW HaCThIO ypoiKasi;

e He3a0MBaEeMOCTD XKalI03U KJIABUII COTOMHUCTHIM BOPOXOM, YTOOBI
CO37aTh caMble OTaronpusATHBIE YCIOBHS BBIACICHUS 3€pHA.

7.2. KooppuunueHnt cemapauuu

01,0
MC:H}Cl—hC 1/cm,

C

rae Hg = 0,018 1/cm - ctanmapTHBIH KOYPPUIIMEHT cenapaluu;

0
hc = 0,2 M - cTaHgapTHas TOJIIMHA CJIOS COJOMHCTOTO BOPOX Ha

COJIOMOTPCC,;
hC - HeﬁCTBHTeHBHaH TOJIKHA COJIOMHUCTOIO BOpOXa, M.
he= B,
C l
B.Uer.
rne B, - mupuna conomorpsca, M; IpUHATh PAaBHOU MHUPUHE MO-

notunku B ;



U, - cpenansas ckopocTh nepeMeleHus COJIOMHCTOTO BOPOXa MO Mo-

BEPXHOCTH KJIABUII, IPHUHSITH UC = 0,35...0,40 m/c;
Y. - NIOTHOCTh COJIOMHCTOrO BOPOXa Ha KJIABHMIIAX C yYETOM €TI0

3
BCIYUIEHHOCTH, IPUHATE Y. = 20 xr/M".

7.3. lnuHa cojioMoTpsca

I =Ll 4],
Mo \Ye

rae d =(0,05...0,15)q(1-B) - cexyHaHas mojgada 3epHa Ha COJIOMOTpSIC,

Kr/C;
. q(l_B)nc
Ye=" 00

N, - OTEpH CBOOOJHOTO 3¢pHA B CONOMY, npuHATE M., = 0,5 %.

KT/C - CEKYHJHBIN X0/l CBOOOJHOTO 3€pHA B COJIOMY;

8. Ouncrtka

8.1. TpeOoBaHMA K OYHMCTKE:

® YylCcTOTa 3€pHA B OyHKepe He HUuXke 97 % nas xjieOHbIX 371aKOB U
95 % nns KpynsHbIX, 000OBBIX, MAaCIMUYHBIX KYJIbTYp U CEMEHHHUKOB
Tpas;

® [IOTEpPHU 3€pHA B MOJIOBY (CBOOOJHBIM 3¢6PHOM M B KOJIOChSIX) HE
o6onee 0.5 %;

® MUHHMMAJbHOE MOCTYMJEHHUE MOJHOLEHHOTO 3€pHAa B KOJOCOBOM
IIHEK;

® [10JIHOE BBIJEJIEHHE HEJJOMOJOUYEHHBIX KOJIOCHEB.

8.2. lllupuna pemera

szochM M,
rae o, = 0,9...0,95 - ko>QduuneHT, yYHTHBAIOMHUHA yMEHBIICHHE
paboueil MUPUHBI OYUCTKU 32 CUYET KOHCTPYKIUH OTIUBOB JAJIS yCTPOI-

CTBa YIJIOTHEHHUW PEIIETHOTO CTaHa ¢ OOKOBUHAMH MOJOTHJIKU U Kpem-
JICHUS MOJBECOK HMUXKHETO PEICTHOTO CTaHa, NPUHATE O, = 0,9;

B,, - mupuna MonoTHNKH, M; TNpeHeOperas 3azopaMu Mexay Oa-
pabaHoM U GOKOBHHAMH MOJOTHIKH, npuHiATh B, =l;.

8.3. Jlnuna pemera

lp — q(l_kOB) M
quF

b



rne kg = 0,6...0,9 - xo>bdunuenT, yuuTHBAOMHUNA COCTAB 36PHOBOTO
BOpPOXa; MEHBIIME 3HAYCHUS JJs 36pHOBOTO BOpOXa ¢ OOJBIIUM KOJHU-
4ecTBOM COOMHBI U 3€leHBbIX Ipumecei npuniaTe ky = 0,6 - 11 cambIx
TSKEJIBIX YCIOBUU pabOTHI;

qr =1,5...2,5 xr/c Ha KB. M - [onycTUMas yJeJbHAasd Harpy3ka Ha
CIUHUIY TIJIOMAAN pelieTa; MEHbBIIHNE 3HAUYCHUS TS 3€pHOBOTO
BOpOXa ¢ OONBIIMM KOJIMYECTBOM COOMHBI U 3€JCHBIX MPUMECEH; MpH-
HATh § =1,5 Kr/c Ha KB.M - ]ISl CAMBIX TSAKEJBIX YCIOBUNH pabOTHI.

8.4. lnuHa yANuHHUTEJS BEepXHEro pemera

I =a,

y y'p
roe &, = 0,25...0,35 - ko03hGdUIUEHT, YUYUTHIBAOIMUNA KOJIUYECTBO

cOOMHBI U 3€JE€HBIX MPpUMECEH B 36pHOBOM BOPOXE; NPUHSATH a, = 0,35

JUISL CAMBIX TSAXKEJbIX YCIOBUM pabOTHI.

B yanuHHuTEne mnpeaycMOTpPETh JKAJIO3U IMONEPEYHbIE U IPO-
JOJIbHBIE, YTOOBI 00ECEeUuTh JyUdlllee BbIICIEHUE KOJIOChEB, paciojara-
IOIUXCS MONEPEK U BAOIb MOJOTHIIKH.

8.5. CkaTHad 10CKa KOJIOCOBOI0 IHEKA

[IpenycMoTpeTh yCTPOWCTBO JJS U3MEHEHHS CKOPOCTH BO3AYII-
HOTO MOTOKa Ha O0AYB yJIJUHUTES.

9. BeHTHJIATOP OYMCTKH

9.1. TpeOoBaHUA K BEHTHJIATOPY:

- ONITUMAJIbHOE paccllauBaHue, “B3BEIIMBAHHE” 3€PHOBOTO BOpPOXa
HaJ BEPXHUM PEIIETOM;

- paBHOMEpHOE 00JyBaHUE pPEIIET MO BCEH UX AJUHE;

- ONTUMAJIbHOE pa3JeJeHue BO3AYIIHOTO MOTOKA HAa 00MyBE Majb-
LEBOW pEHETKH TPAHCHOPTHOM HOOCKH, BEPXHETO M HHUKHErO pEUIeT
OYUCTKHU;

- I3MEHEHUE CKOPOCTHU BO3JYIIHOTO MOTOKAa B mpeaenax, obecrme-
YUBAKIMIUX ONTHMAaJbHBIE yCIOBUS PabOTHl OYMCTKU B CAMBIX JIETKUX U
B CAMBIX TSXKEJIBIX YCIOBUAX.

9.2. llogaya Bo3ayxa

rne &'=0,15...0,25 - k03P PUUMEHT, YYUTHIBAIOIMN MACCOBYIO JOJIIO
MOJIOBHI B 36PHOBOM BOPOXE; MPHHATH JIJIS CAMBIX TSIXKEJIBIX



KeNbIX ycinosui yoopku &' = 0,25;

0 =0,2...0,3 - k03 DUIIUEHT, YIYUTHIBAIOMUHN IMMIOTHOCTHh BO3aY-
Xa U €ro KOHIICHTpamuio (HEpaBHOMEPHOCTh paclpepee-
HUS B BBIXOJHOW TOPJOBUHE); Al OOMENMPUHITON ABYyXpe-
MEeTHOW OYUCTKU NPpUHATH, 6 = 0,2 a9 caMBIX TAKEIBIX
yCIOBUM pabOTHI.

9.3. IlmameTp BXOJHOI0 OTBEPCTHUSA KOXKYyXa

ZQex
= _— M’
ﬂex ﬂ'V

6X

rac V(;x - CKOPOCTb BO3AYHIIHOI'O ITIOTOKAa BO BXOOAHOM OTBCPCTHUHU

BeHTUIATOpa; npunate V, = 8 m/c.

9.4. BHyTpeHHMU AUaAMeTP JONMACTHOIO KoJieca

ﬂl = 0‘95fZIex'

9.5. HapyxHblii AHAMETP JONMACTHOI'O KoJieca

I, = 1.6/,..

9.6. PacnoJiokeHre BXOJTHOTO OTBEPCTHUS

Bxonnoe oTBepcTHE PACHIOJIOKUTH IKCUEHTPUYHO JIONACTHOMY KO-
Jecy, 4To co3aacT 0ojee BRIPOBHEHHBIA CKOPOCTHOW MOTOK BO3JyXa IO
WUPUHE OYUCTKE U MOBBICUT K. II. JI. BEHTUJIATOpA.

JlomaTku-HAnpaBUTENN  BEHTHUJIATOpPA AEIAT BBIXOJAHYIO TOPJO-
BHHY Ha TPU paBHBIC YAaCTU U CIYXAT AJS CHUXKEHUSA TypOYJIECHTHOCTH
MOTOKAa BO3JyXa.

9.7. PacnoJio:keHue pemieT OTHOCHUTEJbHO BEHTHJISATOPA
Pemera mo BbICOTE pacmoyiOkKUTh Tak, 4yToObl 10 % BoO3mymHOTO
MOTOKA MOMIJI0 Ha 00yB MaJbI€eBONW PEMIETKH TPAHCTOPTHON mocku, 50
% - Ha 004yB BepxHero u 40 % - Ha 001yB HUXKHETO PEIIET OYUCTKH.
Pemera pacnonoxuts noa yriaom 0...5° K TOpU30HTY.

10. Konaurtean

10.1. TpeGoBaHus K KONHUTEJIO:
- GOopMUpPOBAHHUE KOMHBI C MOAMPECCOBKOM;



- UMETh NPEJOXPAHUTEIbHOE YCTPOUCTBO OT U3JIHUIIHEW MOANpPEC-
COBKH KOTHBI;

- UMETh YCTPOMCTBO, CUTHaJIM3HpYIOIIee 00 ONTUMAIbHOW MOI-
NpPeCcCOBKE KOMHBI;

- UME€Th YCTPOMCTBO PETrYJIUPOBKH CTEMEHU MOANPECCOBKH KOMHBI;

- BRITPY’KE€HHAasl KOMTHA HE JOJKHA TePSITh cBOel POpMBI.

10.2. EMKOCTh KaMepbl KOTHUTEJS

[IpuHATH C MTOMOUIBIO JUHENHOTO HHTEPIOJIUPOBAHUS B MpEAEIax

3
V= 2...8 M  nnga nonauu = 2...10 xr/c. B psige ciydaeB MOXKHO MpHU-
HSTh U JPYTYIO €MKOCTh, UCXO/ U3 MPUHATON TEXHOJOTUH YOOPKH KO-
MEH U HaJUYHOU COTOMOYOOPOUHOU TEXHUKH.

10.3. lllnpuna KaMepbl KONMHUTEIHA

Tak KaKk KOIMMHUTEIb UMEET MIMPUHY, PACIIUPSAIOMYIOCS B CTOPOHY
3aJJHETO KJIallaHa, TO MPUHATH €€ CPEJHEE 3HAUECHHUE, PABHOE

B, =12B,,.
10.4. BoicoTa KamMepbl KOMHUTEJSA

[IpuHATP KOHCTPYKTHUBHO, C YYE€TOM PACIOJIOKEHUS KOHIOB KJla-
BMIII COJIOMOTpPsACAa U MEXaHU3Ma COIOMOHa0OuBaTens, yurs yro B, aBius-

€TCsl BEJIMYUHOU ycpeaHeHHOW. HUXHIOI0 JIMHUIO NPOBECTH TaK, YTOOBI
OokoBas MJIOIIaAb KOMHBI OCTAajlach PAaBHOBEIUKOM.

10.5. JnuHa kaMepbl KOMMHUTEJS

V

— K
‘ BKHK

Tak kak AjaMHa KaMepbl HE MOCTOsSIHHAsA, YacTh €€ pacrojiaraercs

noJ KJaBUIIaMH COJOMOTpsica, TO BBIUYMCICHHOE 3HAaYECHUE CUUTATH
yCPEOHEHHBIM, IO KOTOPOMY M OPHEHTHPOBATHCS MPH BHIYCPUUBAHUU
cxeMmbl konHurend. llpunsare L, =~ H

M.

K*

10.6. KoHcTpyKuMs nmajbueB THUIIA KONMHUTEJS

[MTanpubl AHWUIIA KOMHUTENS MNPEAYCMOTPETh IBYXIIAPHUPHBIMH,
YTOOBl 00ECMEeYUTh MOJHBIA KOHTAKT KOMEH ¢ MOBEPXHOCTHIO MOJSI, UEM
OyJIeT mpeloTBPaIIeHO UX pacTITUBaHUE.

10.8. IToyio)keHHe MepeJHEr0 KOHIA JHUINA KOMHHUTEJA



[lepennwuii KOHEN MHUINA KOMHUTEJS JOJKEH OBITh HUXKE 3aJHETO
o0Ope3a nmoTka mnojioBoHabuBateysa Ha 40...50 mMm.

10.9. IToxoxkenue orceKarTed

OtcekaTenb pPacCInoOJIOXKHUThb TAakK, YTOOBI KOJCHYATHIH BaJl COJIOMO-
HaOWBaTEIsA 32 HEro HE 3aJCBall.

10.10. Pacnonokenue muUTKa cOpoca cOJOMBI

[IluTok cOpoca COTOMBI PACIOJNIOKUTH TaK, 4TOOBI 3a30P MEXKAY
HUM U KJaBulued cosomoTpsica Ob11 10...15 MM, a ¢ rpabauHOi couo-
MoHabuBartend - 5...10 mm.

11. Bynkep
11.1. TpeGoBanusi k OyHkepy|[3]:

- 00beM OyHKepa JOJKEeH ObITh paBEH MJIM KPAaTEH Ipy30HOJAbEM-
HOCTH TPAaHCHOPTHBIX CPEACTB, OTBO3SAUIUX 3€PHO;

- BpeMs HaNoOJHEHUS OyHKepa JOJKHO OBITh MPOJOJKUTEIbHBIM,
YTOOBl YMEHBUIUTH YaCTOTY NPOCTOEB KOMOaliHa U3-3a BBITPY3KHU 3€pHA;

- BpeMs BBITPY3KHU 3€pHA U3 OyHKepa JOJIAKHO ObITh BO3MOXHO MU-
HUMAaJbHBIM, YTOOBI CHU3UTh NPOCTOU KOMOAaiHa HAa BRITPY3KE 3€pHA;

- BBITPpY3Ka 3€pHa U3 OyHKepa AOJKHA OBITh MOJIHOM;

- UMETh CNEUHaJbHOE CUTHAJIbHOE YCTPOWCTBO 3aMOJHEHHUA OYyH-
Kepa 3EpHOM.

11.2. O6bem OyHKepa

= ’1ABVnp(1_IB)tﬁ ../l/l3’

PV s

rae A- ypoxauHoOCTbh, T/Ta;

B- mupuHa 3axBata XXaTKH, M;

Vup- CKOpOCTh KOMOaiiHa Ha IPIMOM KOMOAWHUPOBAHUU, M/C

t; - BpeMsd 3amoJIHEHHUs OyHKepa, ¢; npuHaTh f;= 1800...2400 c;

p; - IIOTHOCTh 3epHA B OyHKepe, kel M3, npuHiITh pP;= 800 kel m*;
W, - Ko0QQUIMEHT 3an10JHEHUs OyHKepa 3epHOM, NpuHATE ¥ ;= 0.9,
BbeiunucieHHoe 3Ha4YeHHE IMOJKOPPEKTHPOBATh, NPHUHSIB pPaBHBIM
UM KPAaTHBIM TPY30MOABEMHOCTH TPAHCHOPTHBIX CPEACTB, OTBO3SILIHX
3epHO. Y KOMOAWHOB C MPOMYCKHOH COCOOHOCTHIO ( < 4 KT/C MOXKHO

IpelycMOTpeTh 00beM OYHKEpa C YUETOM CaMOBBITPY3KH 3€pHa B MECTE
€ro BpEMEHHOIO CKJIaJUpPOBAHUS.



[Tpunoxenue 1

MUHUCTEPCTBO CEJIbCKOT'O XO35IHCTBA POCCUNCKOM

®FEJIEPAIIAN

degepajibHOE TOCYAaPCTBEHHOE OI0/KETHOE 00pa30oBaTe/IbHOE
y4pe:KIeHue BbICIIero 00pa3oBaHusi
«CTABPOIIOJIbCKUI TOCYJAPCTBEHHBIN ATPAPHBIN
YHUBEPCHUTET»
HNHCTUTYT MEXaHUKH U JHEPTreTUKHU

Kadenpa mexanuku N TEXHNYEECKOr 0 cepBuca

KypcoBasi padorta
o gucuuniiune «IpoekTupoBanue CENTbCKOXO3ANCTBEHHbIX MaLUVH U

o6opy,qOBaH nA B PaCTEHNEBOACTBE»

Tema: «»
Breimosawn:
CryneHt _ Kypca TPYIIIbI
0140
Hanpasnenue noaroToBKu:
dopma 00yyeHus:
[Iposeput:
y4. CTETNEeHb, JOKHOCTh
)40
3apeructpupoBaHa
« » 20 T.
MaxkcumanbHoe | HaOpaHHbIX
Kpurepui 3HAYeHHe B 0aJ10B
daJ1ax
OdopmiteHre KypcoBOil paboThI 10
(mpoekTa)
Copeprkanue KypcoBOM pabOThI 60
(mpoekTa)
3amuTa KypcoBoi paboThl (IPOEKTa) 30
NUTOoro 100
OrneHka « » Jlara Iloamuce

CraBpornoss, 20



Tema

Ka(bez[pa: MEXaHNKN N TEXHNYECKOTO CEPBUCA

PELHEH3USA
Ha KypCOBYIO paboTy

O6yuaroruiics (©.1N.0.)
I'pynna

Kype

[IpenogaBarens (D.1.0.)

BroinosiHeHne o01MX TpeOOBaHMA K KYpPCOBOil padoTe (IIPOEKTY)

[Tpunoxenue 2

1 | O6peM paboThl COOTBETCTBYIOT YCTAHOBICHHBIM TPEOOBaHUSIM

Jla/Het

2 | CreneHb OpUTHHAILHOCTH KypCOBO# paboThI (IIpOEKTa) COOTBETCTBYET

YCTaHOBJICHHBIM TPEOOBaHUAM

Jla/uer
(vkazamv %)

Kpurepuu oueHnBanus KypcoBoii padoThl (IpoeKTa)

Kpurepun

KoauuectBO
0aJ1710B

Coaepxxanue KpuTepust
OLIEHKH

HTorosbiii 0211

Odopmiaenue
KYpCOBOM
padoThbl
(mpoekTa)

10

KypcoBas pabota cooTBeTCTBYET
BCEM TPEOOBaHUSM K €€
opopmaenuro. I1pu opopmnennn
KypCOBOI1 pabOThI
UCIMOJIb30BAJINCh COBPEMEHHBIE
Cpe/CTBa BU3yaIH3aluu
uHpOpMaLUu.

KypcoBas pabora yacTuuHO
COOTBETCTBYET TPEOOBaHMSIM K
ee opopmieHuto,
IpeJICTaBIeHHbIN MaTepua
MPOMILTIOCTPHUPOBAH HE
KadyecTBeHHO. [Ipn odopmiieHun
KypcoBO#l paboThI (ITpOEKTa)
COBpPEMEHHBIE CPEe/ICTBA
BU3yalIn3aliuy nHGOpMaIuu He
MCTIOJIb30BAJIHCh.

Conep:xkanue
KYpCOBOM
padoThI
(mpoekTa)

60

B xypcoBoii paboTe mo100paHsl
HE0OXOIUMBIE
UH(POPMAaLOHHbIE HCTOYHUKH,
nH(pOopMalKs UCIIOIB30BaHa
KOPPEKTHO, BCE BONPOCHI U
pasiessl OCBEIICHBI MTOTHOCTBIO,




JJT BBIBOJIOB IIPUBECHBI
OCTAaTOYHBIE 00OCHOBAHUS.

40

B kypcoBoii pabore mogoOpanbl
HE BCE HEOOXOIUMBIE
UH(OPMAIMOHHBIE HICTOYHHKH,
nH(pOpMaIKs UCIIOIb30BaHa HE
BE€3/Ie KOPPEKTHO, HE BCE
BOITPOCHI ¥ pa3/ieIibl OCBEIICHBI
MTOJIHOCTBIO, JIJIS BBIBOJOB HE
MIPUBEJICHBI IOCTATOYHBIE
00OCHOBaHHS.

20

B kypcoBoii pabote
OTCYTCTBYIOT HEKOTOPHIC
pasjenbl, UM UX Ha3BaHUE HE
OTBEYAET COJCPKAHUIO.

30

CryneHT npoJeMOHCTpUpOBal
MOJIHOE OHMMAaHHE BCEX
ITOJIOXKSHHUH 3aIuImaeMoi
paboThI, YETKOCTh H
HpaBI/IJII)HOCTB HN3JI0KCHUA
OTBETOB Ha BCE BOIPOCHI,
3aJIaHHbBIC TTPETI0/1aBATEIIEM.

20
3amura
KYPCOBOM
padoThbI
(mpoekra)

CryneHT nmpoJeMOHCTPUPOBAl
IMOHUMAaHHE OCHOBHBIX
OJIOKEHUH 3alUIaeMOM
paboThI, YETKOCTh U
MIPaBUILHOCTD M3JI0KCHHUS
OTBETOB Ha OOJIBILIYIO YacCTh
BOIIPOCOB, 3aJIaHHBIX
MPEMNO/IaBaTEIIEM.

10

CTy,Z[CHT Ja]l HCJOCTAaTOYHO
IMOJIHBIC OTBCTHI HA BOIIPOCHI, HA
HCEKOTOPBIC U3 HUX OaJl
OmMuOOYHBIE OTBETHI HIIM HE
OTBCTHUII.

HUTOIO:

Yxazvisaemces
Umo206wiil bal
no ecem
Kpumepusim

Pexomenganum:

Benymumit npenonasatens

(PHUO) (noonucs)
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	Структура курсовой работы (проекта) должна включать следующие элементы:
	- титульный лист (Приложение 1);
	- содержание (оглавление);
	- введение;
	- основную часть;
	- заключение с указанием основных результатов работы;
	- список использованных источников литературы;
	- приложения (при необходимости).
	Курсовая работа (проект) оформляется в соответствии с общими правилами оформления научно-исследовательских работ.
	Титульный лист курсовой работы (проекта) содержит следующие элементы: полное наименование вышестоящего органа (Министерство сельского хозяйства Российской Федерации), университета (федеральное государственное бюджетное образовательное учреждение высше...
	Содержание (Оглавление) включает порядковые номера и наименование структурных элементов курсовой работы (проекта) с указанием номера страницы, на которой они помещены.
	Образец оформления  содержания.
	Введение характеризует:
	- актуальность темы работы - обоснование теоретической и практической важности выбранной для исследования проблемы;
	- цель и задачи курсовой работы (проекта) - краткая и четкая формулировка цели проведения исследования и нескольких задач, решение которых необходимо для достижения поставленной цели;
	- предмет исследования - формулировка конкретного вопроса или анализируемой проблемы;
	- объект исследования;
	- методы исследования (желательно);
	- структуру работы - краткое содержание глав и параграфов основной части работы.
	Последовательность рубрик должна соответствовать приведенному перечню, наименование каждой рубрики выделяется в тексте жирным шрифтом.
	Основная часть курсовой работы (проекта) может содержать следующие части: главы; разделы (параграфы); пункты; подпункты.
	Основная часть курсовой работы (проекта) состоит из трех глав. Глава должна состоять из отдельных параграфов, каждый из которых посвящен отдельному аспекту изучаемой проблемы.
	Первая глава посвящена теоретическим аспектам исследуемой проблемы (анализ и интерпретация литературных источников, введение в проблематику, классификация и принципы работы машин, нормативные и технические требования и т.п.) и должна состоять из 3 пар...
	Вторая глава содержит описание методики  и результаты проведения испытаний. Она тоже состоит из 3 параграфов.
	Следует отметить, что вторая глава является наиболее значимой частью курсовой работы, так как позволяет судить о владении обучающимся практическими навыками: организовать и провести исследование, обработать полученные данные, грамотно их проинтерпрети...
	Вторая глава курсовой работы (проекта) должна включать в себя следующие параграфы:
	2.1. Общая характеристика объекта исследования.
	2.2 Оценка ситуации.
	2.3 Анализ (оценка) данных в рамках исследуемой проблемы.
	Помимо представленных основных таблиц, студент может использовать и другие таблицы с дополнительным набором показателей, характеризующих выбранную тему исследования.
	Третья глава может содержать результаты обработки результатов испытаний  или проектные решения по совершенствованию средств проведения испытаний, а также результаты реализации этих рекомендаций. Глава должна включать 2 параграфа.
	Каждая глава заканчивается выводами, где выделяется существенное, главное, как результат аналитической работы.
	Заключение - краткое изложение основных, наиболее существенных результатов проведенных испытаний, сформулированных в виде выводов, соответствующих цели и поставленным во введении задачам.
	В списке использованных источников литературы должны быть представлены основные источники по теме:
	- нормативно-правовые документы (ГОСТы, кодексы, стандарты, законы);
	- учебники и учебные пособия;
	- отраслевые периодические издания;
	- научные статьи, монографии и материалы научных конференций;
	- интернет-ресурсы (официальные сайты организаций, базы данных и т.д.)
	- материалы лабораторных и полевых исследований;
	- данные, собранные во время практик.
	Список должен содержать не менее 10 современных источников, изученных обучающимися (преимущественно даты издания не более 5 лет относительно года написания курсовой работы, кроме исторических вопросов).
	На основные приведенные в списке источники должны быть ссылки в тексте курсовой работы. Они проставляются в квадратных скобках с указанием номера источника, под которым он значится в списке литературы.
	Приложения - вспомогательные иллюстративно-графические, табличные, расчетные и текстовые материалы, которые нецелесообразно (объем более 1 страницы) приводить в основном тексте курсовой работы (проекта).
	Курсовая работа должна быть напечатана на стандартном листе писчей бумаги в формате А4 с соблюдением следующих требований:
	- поля: левое - 30 мм, правое - 15 мм, верхнее - 20 мм, нижнее - 20 мм;
	- шрифт размером 14 пт, гарнитурой Times New Roman;
	- межстрочный интервал - полуторный;
	-  отступ красной строки - 1,25;
	-  выравнивание текста - по ширине.
	Рекомендуемый общий объем курсовой работы не менее 25 страниц. Рекомендуемый объем введения: 2-3 страницы, заключения: 1-2 страницы, остальной объем страниц составляет основная часть работы.
	Приложение 1
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