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Pedepart. {11 BBIIOMHEHIS TEXHOIOTHI [IOCEBA HA BTOPOM 3TAIle CENEKIUH, COPTOUCIIBITAHIS 1 IEPBUYHOTO CEMEHOBOJICTBA 3€p-
HOBBIX, 3¢pHO000O0BBIX U IPYTHX KYJIBTYpP OOBIYHO MPUMEHSIOT KACCETHBIE CEICKIIMOHHBIE CESITKH C OPIHOHHBIMU BBICEBAIOIINMU
ammaparamu KoHycHoro Tuma. (Llens ucciedosanus) Jlatb 0630p M3BECTHBIX CENEKIMOHHBIX CESUIOK Ha 6a3e CaMOXOIHOTO MAcCh
JUIsL BTOPOTO 3Tara paboT ¢ KaCCETHBIM 3arpy304HBIM YCTPOMCTBOM M MPEJIOKUTH YCOBEPIICHCTBOBAHHBINA BAPHAHT CENCKIMOH-
HOM CEsUTKH Ha 0CHOBE POOOTH3AIMHY IIPOIIECCa MOAYN CEMSH 3ePHOBBIX, 36pHOO0O0BBIX U APYTHX KYIBTYp K IOPIIHOHHOMY BEBICE-
BarONIeMy armapary. (Mamepuanol u memoost) J1am kpaTkuit 0030p KACCETHBIX CEsUIOK Ha 0ase caMoXomHoro maccu. O00CcHOBaIM
KOHCTPYKTHBHO-TEXHOJNIOTHYECKUE APaMETPhI U pa3padOTaly CEsIKy I BTOPOTO 3Tama CeNeKIMOHHBIX paboT ¢ poOOTH3HPOBaH-
HBIM KaCCETHBIM 3arpy304HbIM yeTpoiictBoM B cootBetcTBHE ¢ [OCT P 60.0.0.4-2023/UCO 8373:2021 m OCT 46 73-78. IIpoBenn
TabopaTopHble UCCIEAOBAHMS IKCIIEPUMEHTABHOTO 00pasiia CesUIKH ¢ POOOTH3MPOBAHHBIM KACCETHBIM 3arpy304HBIM YCTPOW-
cTBOM. (Pesynvmamut u 06¢ysicoenie) OTMETHITH HEKOTOPBIE KOHCTPYKTHBHBIE 0COOCHHOCTH KACCETHBIX CENEKIIMOHHBIX CEsIOK Ha
0ase caMOXOHOTO maccH, B yacTHOCTH, cestnok CKC-6-10 u CCCa-6. [Tpeanokuin TeXHHUeCKoe PelieHHe B HaNpaBIeHUH PO0o-
TH3AIUH KACCETHOTO YCTPOHCTBA JUIS 3arpy3KH CENEKIMOHHBIX CEsUIOK, COKpaIalomiee MPUMEHEHHE PyIHOTo Tpyaa. Paspadoranu
KOHCTPYKIIHIO YCTPOHCTBA, €€ 0COOCHHOCTH B TOM, YTO OJIOKH KAaCCET C BHICEBAEMBIM MAaTEPHAJIOM PACTIONIOKEHE! Ha BPAIIAIOIIEHCS
wiatdopme, a epeMeNIeHHe KacCeT K BRICEBAIOIIMM alapaTaM MPOUCXOAHUT ¢ MOMOIIBIO akTyaTopa. [IpencTaBuiu cxemy u aniro-
PUTM paboTHI pOOOTH3UPOBAHHOTO KACCETHOTO 3arPy304HOTO YCTPOMCTBA KapycenbHOro THIA. (Beigoowt) [IpumeneHne poOoTH3H-
POBAHHOTO KACCETHOTO 3arpy304HOT0 YCTPOICTBA KapyCeNbHOTO THIIA B3aMEH KaCCETHOTO 3arpy304HOTO YCTPOHCTBA HA KACCETHOM
CENEKIMOHHOH CesUTKe CO31aeT MPEATIOCHUIKH TSl TIOBBIIEHHS IPOU3BOANTEILHOCTH BHIIONHEHUS OCHOBHOH OIIEpAIliy [TOCEBA 32
4ac CMEHHOTO BpeMeHH 110 20% U CHIDKEHHS TPYIOEMKOCTH BEITIOHEHHS ONIEPAIliH BEICEBA.

KittoueBble cj10Ba: moceB 3epHOBBIX KYJIBTYP, CAMOXOJHOE IIACCH, CENICKIIMOHHAS KaCCeTHAs ceska, poOOTU3UPOBAHHOE KACCET-
HOE 3arpy304HOE YCTPOUCTBO.
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Abstract. Cassette-type selection seeders equipped with portion cone-type sowing devices are typically used in sowing technology
at the second stage of selection, variety testing, and primary seed production of cereals, grain legumes, and other crops. (Research
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purpose) To review existing selection seeders mounted on self-propelled chassis used at the second stage of operations with
cassette loading devices and to propose an improved selection seeder integrating robotic automation for the precise feeding of
cereal, grain legume, and other crop seeds to the batch sowing mechanism. (Materials and methods) A brief review of cassette
seeders mounted on self-propelled chassis was conducted. The structural and technological parameters were justified, leading to
the development of a selection seeder for the second stage of selection trials. This seeder incorporates a robotic cassette loading
device and was designed in compliance with GOST R 60.0.0.4-2023/ISO 8373:2021 and OST 46 73-78. Laboratory tests were
carried out on an experimental prototype of the seeder equipped with a robotic cassette loading device. (Results and discussion)
The study identified key structural features of cassette-type selection seeders mounted on self-propelled chassis, particularly the
SKS-6-10 and SSSE-6 models. A technical solution was proposed to automate the cassette loading process in selection seeders,
reducing the need for manual labor. A new device design was developed, incorporating cassette blocks with sowing material
arranged on a rotating platform, while cassette movement to the sowing mechanisms is facilitated by an actuator. Additionally a
diagram and an operational algorithm for the robotic carousel-type cassette loading device are presented. (Conclusions) Replacing
the conventional cassette loading device in a cassette-type selection seeder with a robotic carousel-type cassette loading device
can increase sowing productivity by up to 20% per hour of shift time and reduce the labor intensity.

Keywords: cereal crop sowing, self-propelled chassis, selection cassette seeder, robotic cassette loading device.
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CESUIOK C 3JIEKTPOIPUBOAOM pabounX OPraHOB U

SJIEMEHTaMH aBTOMAaTHU3allUH U POOOTH3AINN
TEXHOJIOI'MYECKOr0 ITPOLecca A0JIKHBI CITYKUTh OoJiee
KaueCTBEHHOMY BBITIOTHEHHIO [IOCEBA 3EPHOBBIX H JPY-
I'UX KyJBTYD B CEJICKIIHOHHBIX M CEMEHOBOAUYECKUX ITH-
TOMHHKAaX, COACHCTBOBATh YMEHBIICHUIO TPYI0EMKO-
CTH, ¥ POCTY IPOU3BOAUTEIBHOCTH TPY/Ja Ha MOCEBE
JIEJISTHOK Y MOBBIIICHUIO UX OPOAYKTUBHOCTH [1-3].

J17151 BBITIOJIHEHU ST TEXHOJIOTUH TIOCEBA HA BTOPOM
JTane CeNeKLUH, COPTOUCIIBITAHUS ¥ IEPBUYHOTO Ce-
MEHOBOJICTBA 3€PHOBBIX, 3¢ pHOO00OBBIX M APYTHX KYJIb-
TYpP OOBIYHO IPUMEHSIOT KACCETHBIE CEJICKIIMOHHBIE
CESUIKH C MOPIIMOHHBIMU BBICEBAIOLIMMHU allapaTaMu
KOHYCHOT'O THIIa U KaCCeTHBIE 3arpy304YHbIE YCTPO-
ctBa (K3VY) [4-6].

LIEnbe nccnenoBAHMSA: 0030p U3BECTHBIX CEICKIU-
OHHBIX CESUIOK Ha 0a3€ CaMOXOAHOI'0 IIACCH 11 BTOPOT0
9Tana padoT C KACCETHBIM 3arpy304HbIM yCTPOHCTBOM
Y YCOBEPIICHCTBOBAHNE BapHaHTa CEJICKIINOHHOH ce-
AJIKY Ha 0a3e CaMOXOIHOTO IIACCH, COAEPIKALIUH dIie-
MEHTBI poOOTH3AIMH MTPoLecca oAa4YH CEMSH K Mop-
[IMOHHOMY BBICEBAIOLIEMY aIlllapaTy.

MAaTEPVAnNBI M METOABI. [{aH kpaTKuit 0630p KacceT-
HBIX CESJIOK Ha 0a3e caMOXOoIHOTo maccH. Jlano oboc-
HOBaHHUE KOHCTPYKTUBHO-TEXHOJIOTHYECKHUX TTapaMeT-
poB H pa3paboTaHa cesiJiKa JJIsI BTOPOTO dTana
CEJIEKLIMOHHBIX PaboT ¢ pOOOTU3UPOBAHHBIM KacceT-
HBIM 3arpy304HbIM ycTpoiictBoM (PK3Y) B cooTBeT-
ctBuu ¢ 'OCT P 60.0.0.4-2023/MCO 8373:2021 «Po-
00THI U pOOOTOTEXHUYECKHE YCTPOHCTBA. TepMUHEI 1
onpexnenennsi» u OCT 46 73-78 «IlapameTps! ONBITHO-
'O OIS, CXeMBI IOCEBa M TPEOOBaHMUSI K THIIAXKY I10-
CEeBHBIX M YOOPOUHBIX MAIIUH B CEJICKIINHU, COPTO-
UCTIBITAHUU U TIEPBUYHOM CEMEHOBOACTBE 36PHOBBIX

P a3paboTKa U IPIMEHEHHE HOBBIX CEJIEKITHOHHBIX
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" 3¢pHOOO00OBEIX KYIBTYp. IlapaMeTphl 271eMEeHTOB
OMBITHOTO NOJIs 0 3TanaM pabor». CormacHo OCT 46
73-78 Ha BTOpOM DTaIle CEJICKIIMN Ha OJTHOM JIEIISTHKE
JUTMHOM OT 1 10 5 M AOJIKEH NPOU3BOAUTHCS BBICEB 11O
500 cemsiH 3epHOBBIX WiH 10 300 ceMsiH 3epHO0000-
BEIX KyIbTYp. [IpoBenens! 1abopaTopHbIe HCCTeT0BA-
HUSI DKCTIEPUMEHTAJILHOT0 00pas3iia CesIKU ¢ poOOTH-
3UPOBAHHBIM KaCCETHBIM 3arPy309HBIM YCTPOHCTBOM
C WCIIOJIb30BaHUEM Pa3pa00TaHHON METOIUKH.

PE3YNbTATHI U OBCYXAEHUE. [IpeacTaBuM HEKOTO-
pble KOHCTPYKTHUBHBIE OCOOCHHOCTH CENIEKIIMOHHBIX
CesUTOK Ha 6a3e CaMOXOAHOTO IIaccu, 000PYI0BaHHBIX
KaCCeTHBIM 3arpy30YHBIM YCTPOHCTBOM.

Cesnka kaccetHas cenexiuonHast CKC-6-10 (puc. 1)
000pyI0Baiach MOPIIMOHHBIMU BHICEBAIONMMH arla-
paTamMu ABYX THIIOB: IIECTHIO KOHYCHBIMH arrapara-
MH aBTOHOMHOT'O BEICEBA C KACCETHBIM 3aTrpPy304HbBIM
YCTPOHCTBOM M OJTHUM annapaToM EHTPAITBHOTO pac-
npeznenenus [6, 7].

Puc. 1. Cesnxa kaccemnas cenexyuonnasi CKC-6-10
Fig. 1. Cassette-type selection seeder SKS-6-10
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OnbITHBIN 00pa3ew 6-psAHON CAaMOXOIHOH CeNeKIU-
onnoii cesmku CCCa-6 (puc. 2) Ha 6a3e caMOXOJHOTO
mraccu, pazpaboranusii panee B ®I'bBHY ®HAIL BUM,
MMeJT HEeCYIYIO paMy U IPUBOJI BHICEBAIONIMX amlapa-
TOB, aIaAlITUPOBAHHBIE I PAOOTHI C Y3JIaMH CESUIKH
Rowseed S dbupmel Wintersteiger AG (ABctpus) [8, 9].

Puc. 2. Cesnxa cenexyuonnas camoxoonas CCCr-6
Fig. 2. Self-propelled selection seeder SSSé-6

3arpy3ka KOHYCHBIX BBICEBAIOIIUX AMapaToB ¢ 00-
BOAHOM JIEHTOM NPOUCXOAUT C IOMOIIBIO KACCETHOTO
3arpy3ouHoro ycrporicta (K3V), koTopoe obecneuu-
BAaeT MMOJIa9y KacCeT C CEMEHHBIM MaTepHajioM K BEICe-
BAIOLIXM annaparaM B aBTOMaTH4ecKoM pexxume. Paborta
MTOPIIMOHHBIX BHICEBAIOIINX ANIapaTOB CHHXPOHHU3U-
poBaHa ¢ pabOTON MeXaHHU3Ma MEPEMELICHHS KacCeT
(matent RU 2789549 «YcTpOHCTBO 1714 aBTOMaTH3a-
[IAH TIpOIiecca BEICceBa ceMstH», 2023 1.).

B paccMOTpeHHBIX KacCEeTHBIX CEJIEKIIHOHHBIX Ce-
sutkax ¢ K3V BcrmomoraTenbHbIC Oniepaliii HadadbHOM
YCTaHOBKH 0JIOKa KacceT ¢ ceMeHaMHM Ha paboueM cTo-
Jie, CHSITHUSI CO CTOJIa OCBOOOXAGHHBIX OT KacCeT Itac-
THH, a TaK)Xe MMOCIIEAYIOMIETO pa3MEIIeHNs CMEHHBIX
OJIOKOB KacceT ¢ ceMEHaMH Ha KaCCETHOM CTOJIE B
IHAKITIECKOM IIPOIEcCce pabOTHI CESIITKH BHITIOTHSIOT-
Csl BpYUHYIO OTIEpaTOpOM.

J1s1 3arpy3Ky MOPIIMOHHBIX BHICEBAIOIINX aIlapa-
TOB KOHYCHOT'O THIIA CEMEHAMU IPEAJIOKEHO ITPHUMe-
HSITh POOOTU3UPOBAHHOE KACCETHOE 3arpy304HOE
YCTPOMCTBO, YTO MO3BOIHT ITOBBICHTH IIPOU3BOUTEIb-
HOCTb U CHU3HUTH TPYAOEMKOCTH 10 CPABHEHUIO C pa-
Hee MPUMEHSBITNMHUCS KaCCETHBIMHU 3aTrPy30YHBIMH
ycrpoiictBamu [10, 11].

B ®I'BHY ®HAII BUM 651110 pa3pabotano pobo-
THU3UPOBAHHOE KACCETHOE 3arpy309HOE YCTPOHUCTBO
KapycenpHoro tuna [7, 12, 13].

Cxema yctpotictBa (marent RU 2806909 «Pobotn-
3UPOBAHHOE KACCETHOE 3arpy304HOE YCTPOMCTBO Ka-
PYCEIBLHOTO THIIA CETICKITUOHHON cestmkmny, 2023 1.)
MpeCTaBlIeHa Ha PUCYHKE 3.

PK3Y paboTaet B COOTBETCTBUU C aJTOPUTMOM,
MIpE/ICTaBICHHEBIM Ha pUCYHKe. 4.
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Puc. 3. Cxema PK3Y kapycenvrnoeo muna (8ud ceepxy u coo-
Ky): 1 —xaccema c Aueikamu 015 8bice8AeMO20 MAMEPUANA,
2 — gvicesarowuii annapam, 3 — HANPABAAIOWAS NAACUHA,
4 — kaccemmuwlil 610K; 5 — 610K ynpasnenus, 6 — pama; 7 —
YeHmpanrbHas Henoo8UXCHAs naamegopma,; 8 — eHewHAA
nooguxcuas naamgopma, 9 —axmyamop, 10— 21ekmpoosu-
eamens npugoda akmyamopa, 11 — pabouas 3ona nepeme-
wenus kaccem, 12 —uiazo8wlil 31eKmpoosuzamesib npugooa
6HewHell n008UICHOU niamgopmul; 13 — konmetinep 014
cbopa nycmuix kaccem, 14 — pabouuti cmon c omeepcmusi-
MU OJisL 8bI2DY3KU CEMSH U3 AUeeK Kaccembl, 15 — HaKaoH bl
JIOMOK 01 CnycKa nycmulx kaccem, 16 — wiazosulii 21exm-
poosuzamenv npuoOa gvicesaroujeco annapama, 17 —oam-
YUK 8PAUEHUs KOHYCHBLX 8bICESAIOWUX ANNApamos

Fig. 3. Diagram of carousel-type robotic cassette loading
device (RCLD, top and side views): 1 — cassette with cells
for the material to be sown; 2 —sowing device; 3 — guide
plate; 4 — cassette block; 5 — control unit; 6 — frame; 7 —
central stationary platform; 8 — outer movable platform; 9—
actuator; 10 — actuator drive electric motor; 11 — working
area for cassette movement, 12 —stepper motor for the outer
movable platform drive; 13 — container for collecting empty
cassettes; 14 — work table with holes for unloading seeds
from cassette cells; 15 — inclined chute for empty cassette
discharge; 16 — stepper electric motor for the sowing unit
drive; 17 — rotation sensor for conical sowing devices

PK3Y nns nomauu Matepualia K MOPLUOHHBIM BhI-
CEBAIOIIHM aIllapaTaM MOXeT ObITh yCTaHOBIICHO KaK
Ha oTedecTBeHHBIX cesnkax (tuma CKC-6-10, CKC-
6A, CCCn-6 u ap.) [6-8], Tak 1 Ha CETEKIITMOHHBIX Ce-
SITKaX 3apyOexHbIX KoMIaHui [14].
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VicxonHee napameTpol
(anwHa oenAHKK, paboqan CKoOpPOCTE CEANKM)

BcnomoraTensHan onepalWA NepelBitkeHA KacceT
N0 HANPABNALLEH MNACTHHE K BLIMPY3HLIM -

OTBEPCTHAM NPKH NOMOLLA LWUTOKA AKTYATOPA

[Haua.no ABHHEHWA CEANKK NO ASNAHKE 1 BeICEBA J

{

r{CWFHE.I'I AATHHEES BPELYSHUA BAna KOHYCHEIX BRICSEIOLWLMX annaparoa]

!

OCHOBHAA ONEPALMA NEpaARMEEHUA OYSPEAHOA KACCETH
B pabodell 30HE K BEITPYIHEM OTBEPCTUAM
NPH NOMOLLWM LWITOKE akTyaropa

Het
m=07%

i

(OCTEHOBKE OBHKEHWA CERMNKK NO CMTHE.I'I}I']

Konm4ecTeo kacceT B 5nuKe>

BCnomMoratensHan onepawya Bo38paTa WToka akTyaropa
B MCXOOHOe NoONoHeH e

Nepemeweqre Bnoka kacceT 8 pabodyio 304y
w=={ M3 OJMM WAr {NEBCPOT) NoOSMHHOR NNaTHopMEl
WAroBkLIM ANEKTPCABHIATENEM

Her KomryecTeo GNokoB Kaccer
Ha nnaropme x = 07
'il ﬂﬂ
[ OCTEHORKA ABMNEHMA CEAMKH J

no CHrHany, KoHel BkLIcaea

Puc. 4. Aneopumm pabomer PK3Y xapycenvrnozo muna
Fig. 4. Operating algorithm of the carousel-type robotic
cassette loading device

OKcnepruMeHTaNbHbIN 00pa3el CesIKi pa3padoTaH
nyTtem unrerpuposanust PK3Y kapycenbHoro tuna B
CEJIEKIIMOHHYIO CEesUIKY Ha 0a3e caMOXOMHOTr0 IIacCH
tuna T-16. Cxema u sKcriepuMeHTaIbHBIN 00paser ce-
SUTKH CETIEKITMOHHON CaMOXOHOM pOOOTH3NPOBAHHOU
10151 BTOoporo atana padot (CCCP-2) mpeacTasieHsl Ha
PpUcCyHke 3.

Topsoox pabomul cesnku
Ha ceneKYUOHHOU OelaHKe

Cesinka ¢ 3arpy’kK€HHbIMHA CEMEHHBIM MaTEpUaIoM
OJI0KaMH KacceT MoAAeTCs K Haualy CeNIeKIIMOHHOH Jie-
nsiakH. OTepaTop-TPaKTOPUCT BKITIOYAET OJIOK yIIpaB-
JICHUsI, BBOAUT UCXOAHBIE TApaMETPhl JJIMHBI ACTSH-
KH U MEXBSIPYCHOUM JOPOXKKH, U CEsIJIKa HAYNHAET
pabory.

C HavaJIOM JBUKEHUS CESITIKH, B COOTBETCTBHUHU C
3aJlaHUEM I10 3aCeBY JEISTHOK, KaCCEThI IIOJIat0TCsI
aKTyaTOpOM B paboueil 30He K BRITPY3HBIM OTBEPCTHU-
am PK3VY nis 3arpy3ku BeICeBaromux anmnapaTroB Ko-
HYCHOTO THIIA. 113 BBICEBAIOIIET0 annapaTa CeMeHa paB-

CE/IbCKOXO3AMCTBEHHBIE MALIMHbI 1A TEXHONIOTMM + Tom 19 +N1 + 2025

Puc. 5. Cxema u sxcnepumenmanvuslii 0bpasey cesiku
CeNEKYUOHHOU CAMOXOOHOU POOOMUZUPOBAHHOIL OJisi BMO-
pozo smana pabom (CCCP-2): 1 —pobomu3suposaHnuoe Kac-
cemHuoe 3a2py304Hoe YCmpoUucCmeo KapyceibHo2o muna, 2—
camoxoonoe waccu muna 1-16, 3 — evicesarowuti annapam
AB8MOHOMHO20 8blCeBa; 4 — 08YXOUCKOBbLI COWHUK, 5 — ceMs-
nposoowl, 6 — OIOK yNpasieHus

Fig. 5. Diagram and experimental prototype of the self-
propelled robotic selection seeder for the second stage of
operations (SSSR-2): 1 — robotic carousel-type cassette
loading device,; 2 — self-propelled chassis of the T-16 type;
3 — autonomous sowing unit;, 4 — double-disc opener; 5 —
seed tubes; 6 — control unit

HOMEPHO MePEeMENIal0TCs B CEMANPOBO U Aajiee B
00po31y, 00pa30BaHHYIO ABYXJIMCKOBBIM COIITHHKOM.
3azenplBarolie-BbIPaBHUBAOLINE YCTPOMCTBA, BBIIIOJI-
HEHHBIE B BUI€ TPUKATHIBAIOIINX KATKOB, 3aCHIIIAI0T
PBIXJION ITOYBOM IMOCEBHON MaTepurall, I01aBaeMbIii B
00po31y, pa3paBHUBAIOT IOBEPXHOCTH MTOYBHI U 00ec-
MEYNBAIOT €€ JIETKOEe YIJIOTHEHHE.

ITocne cxona Bcex KacceT KacceTHOro 0J0Ka ¢ Ha-
MPaBJISIIONICH [JIACTUHBI B pabouyIo 30HY MMOJaeTCs
O4epeaHoOH OJI0K KacceT C CeMEHaMHM MOCPEICTBOM I10-
BOpOTa Ha pacyeTHbIH yron miatdopmsl PK3VY, u npo-
LIECC MOJJau KacCeT K BBITPY3HBIM OTBEPCTHUSM 151 3a-
I'Py3KH1 BBICEBAIOLINX alllapaToB CESUIKU TOBTOPSIETCS.
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C ucrnonp30BaHUEM MPOTPAMMBI U METOIUKHU OBI-
JIA TIPOBEJICHBI JTA0OPATOPHBIC UCCIICIOBAHUS IKCIIC-
PUMEHTAIPHOTO 00pasIia CesTKH 1T BTOPOTO JTara
CEJICKIMOHHBIX pa0d0T ¢ pOOOTU3UPOBAHHBIM KacCeT-
HBIM 3arpy304HBIM YCTPOUCTBOM.

[To omenke mokazarenell BpeMEeHH UKJIA paOOTHI
HCCIIENYEMBIX CesUIOK, moceB cesinkoit CCCP-2 ¢ PK3Y
BHITIONHSETCS ObIcTpee Ha 11%, B cpaBHEHUH C cesi-
koit CCCa-6 ¢ K3V.

Oyenxa npou3800uUmenIbHOCMU CeleKYUOHHOU
ceanxu ¢ PK3Y 3a uwac cmennozo epemenu

IIpuBenem cpaBHUTENBHBIN pacyeT IPOU3BOAUTEIb-
HOCTEU Ha BTOPOM JTalle CeNIEKIIMOHHBIX padoT cesll-
ku CCCa-6, obopynoBannoii K3V, u cesnku CCCP-2
c MHTEerprupoBaHHBIM B Hee PK3Y kapycensHOTro THIIA.

[Ipou3BOIUTENHLHOCTH CESIIKHU 32 YaC CMEHHOTO
BpEMEHU:

W,=0,1B, v, - K, ra/u,
rae B, —pabouas mupuHa 3axsaTa cesiaku CCCa-6, M;
B,=0,9M; v.—paboyast CKOPOCTb ABHKEHHS CESIIKH, KM/4;
K., —x03duiueHT ucnonb30BaHUS BPEMEHH CMEHBI.

s 2-To sTamna ceneKIMOHHbBIX padoT MaKCUMahb-
Has ckopocTh s cessnku CCCa-6 ¢ K3Y v, = 3,0 km/4,
nis cesnku CCCP-2 ¢ PK3Y — v, = 3,6 km/u.
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KoaddunuenT ucronb3oBaHust BpeMEHU CMEHBI:

Ko=T,/ T,
rae 1., — KOIMYECTBO 9acOB B CMEHE, 4; 1, — YHUCTOE pa-
Oodee BpeMs B TCUCHHE CMCHBI, Y.

IIpu nsatTunaeBHOM paboueii nenene 7, =8 uu
T,= 5 4 (pacyeTHOE 3HaYEHHE);

K., =5/8=0,625.

TIpor3BOANTENBHOCTD:

o cesiku CCCn-6 ¢ K3Y

Wy =0,1-0,9 - 3,0 - 0,625 =0,169 ra/u;

« cessnku CCCP-2 ¢ PK3V kapycenbHOro tuna

Wepkzy = 0,1 - 0,9 - 3,6 - 0,625 = 0,203 ra/u.

U3 pe3ynbTaToB pacueTa clenyeT, 4To IpUMEHEeHHe
PK3YVY kapycenpsHoro tumna B3amex K3V Ha cenexiuon-
Hoti cesuike Tuna CCCa-6 mo3BonuT yBeTuauTh 10 20%
[IPOU3BOIUTEIBHOCTH CESIIKH 32 4aC CMEHHOTO BPEMEHU.

BuiBoabl. [Ipumenenne po60TH3NPOBAaHHOTO Kac-
CETHOT0 3arpy304HOT'0 YCTPOHCTBA KapyCeIbHOTO TH-
1a B3aMEH KaCCETHOTO 3arpy304HOr0 YCTPOHUCTBA Ha
KAaCCETHOM CENIEKIMOHHOM CEesIKe CO34aeT IPEANOCHUIKH
JUISI TTOBBIIIICHU ST TPOU3BOIUTEIIBHOCTH BHITIOJTHEHUS
OCHOBHOH OTlepaIiiy I0ceBa 3a 4aCc CMEHHOTO BpeMe-
HU 10 20% 1 CHUKEHH S KOJTMYEeCTBA 00CTyKHBAIOIIIE-
ro IepcoHaja 10 OMHOTO YeJIOBEKa.
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