K.U. Cxpsidoun atbinaarbl KpIproi3 yiayTTyk arpapabiK YHUBEPCUTETH

M.M. AabimieB atbiHAarbl O TEXHOJIOTUSJIBIK YHUBEPCUTETH

J1 05.23.682 nuccepTaiusiabiK KEHEITH

Kon sxa3zma ykyrynaa
YK 631.3.06

AxmaTtoBa Ceimoart 2KamasioBHA

Bbak4a ecyMIyKTepyH ce0yyuy KaHA TaM4YbLIAThII CYyrapyyra cyy
KETKM3YYHY LIAPTTO0YY OPHOTMOHY MIITEI YbITYY

05.20.01 — aitpin yapOacChliH MEXaHUKAIAIITHIPYYTa TEXHOJIOTHSAIAD JKaHa
Kapakarrap

TCXHHUKA WIIMMACPUHHUH KaHAUAATEl OKYMYIITYYIIYK Japa’KaCblH ajlyyTra

ABTOpedepar

bumkek — 2024



Huccepranusuibik uin K.M. CkpsiOun atbigarsl KeIprbl3 yiayTTyK arpapbiK
YHUBEPCUTETUHUH «AWBUT YapOachlH AJICKTPJICIITAPYY JKaHAa aBTOMATTAIITHIPYY»
kadeapachIHIa aTKapbLUIraH

Nimmui xeTeKk4yu: OcMmonoB blcman /IikycynoekoBud,
TEXHUKa WIUMIEPUHHUH IOKTOPY, TIpodeccop,
KA. Cxps6un atsingarst Kelprei3 yiayTTyk
arpap/blK YHUBEPCUTETUHUH «AMNbLT YapOachiH
ANEKTPJICIITUPYY JKaHA aBTOMATTALITHIPYY»
KadeapaceHbIH podeccopy

Pacvmuii onnmoHeHTep: AnuniabineeB Anyapoek CyiiHOekoBHY,
TEXHUKA WIUMJEPUHUH JOKTOPY, podeccop,
TOO «ArpouHxeHepus WIMMHN-OHIYPYIITYK
00pOOpYHYH» OAIlIKbl MITUMUN KbI3MATKEPH
(KasHUNMDCX)

TonnbioaeB Meiipambaii Ceiicen0aeBuy,
TEXHUKA WIMMIEPUHUH KaHAUAATHI, Ipodeccop,
Ka3zak ynyTTyk arpapaslk U3HIIO0
YHUBEPCUTETUHUH «ATpap/blK TEXHUKA XKaHa
MEXaHUKAIBIK MHKEHEPHs» KapeapachIHbIH
npodeccopy

KerexkToouy Mekeme: KbIpre3 ApliiKaHYBUIBIK WIMMUN-U3UII100
uHcTuTyTy (brmkek maapsr, Tumyp @pynse
kedecy, 75/3)

Huccepranmsiael  xakToo 2024-xkbuineiH  29-Hos0peiHga, caat  14.00 me
K.M. Ckpsbun areigaarsl Kelprel3 yayTTyK arpapJblK YHUBEPCUTETHUHHH KaHa
M.M. AppiiieB atbiHAarbl O TEXHOJOTHUSIIBIK YHUBEPCUTETUHHUH aJbIHIAATHI
J1 05.23.682 nuccepTranusiblKk KeHEIIMHUH KbIHMbIHBIHA, 720005, bumikek maapsl,
MenepoB keuecy, 68 naperusie xyprys3yJioT.

Jncceprauusinbl YKaKTOOHYH OHJIAMH KOPCOTYYCYHYH Ko#dy:
http://vc.vak.kg/b/051-ipb-gkh-tdu
Huccepranusi menen K.M. CkpsiOun ateiHmarsl KbeIprel3 yinyTTyk arpapabik
yauBepcuteTuHuH (bumkek maapei, CkpsiOun kedecy, 68) xana M.M. Ajpiies
aTeiHAarel O TEXHOJIOTUSIIBIK YHUBepcuTeTuHUH (Omr maapel, MicaHoB kedecy,
81) kuTenkaHaJapbIH/Ia TaaHbIIICAaHAP 0OJIOT.

Astopedepat 2024-xbU1abIH 28-0KTIOPBIH/Ia TAPKATHUITAH.

J1 05.23.682 nuccepTalusiyibiK KEHESITUHUH

OKYMYIITYY KaT4bIChlI, g/ﬁ%\\,
TEXHUKA WIMMJCPUHUH KaHIU1aThl Toktonanues b.C.



https://yandex.com/maps/10309/bishkek/house/Y00YcwRkTkQOQFpofXR0cnVqYw==/
https://yandex.com/maps/10309/bishkek/house/Y00YcwRkTkQOQFpofXR0cnVqYw==/
http://vc.vak.kg/b/051-ipb-gkh-tdu

HNIITHUH KAJIIIBI MYHO310MOJIOPY

J{uccepTauMsHbIH TEMACBIHBIH OPYYHAYYJyry. bakua ecyMaykrepy
KOTOPKY TYLIYM Oepyydy aibpul yapba eCYMIYKTOPYHYH KaTapblHa KHpET jKaHa
aHBIH OHYMJIOPYHYH caTyy 0aachl >KOropy OOJTOHIyKTaH, ajap 3H KUPEIIeNyY albil
yap0Oa ecymaykTepy Oonyn cananar. JapOws3gaplbiH OpTOYO TYUIYMIYYJIYTY
rexktapeiHa 50 TOHHAHBI TY36T jKaHa CE30HIyK caTyy Oaacel 1 kxr yuyH 10 common
20 comro uerinH 00110T. XKeHokeil acenToenop KOPCOTKOHIOH, AbIMKaH OUP CE30HI0
1 rextap mapOb3nan 500 MUH COMJOH allbIK KHUpEIIE ajla anaT. DKOHOMHUKAIBIK
peHTabenyyayKke KapabactaH, pecnyOnukana 6aKkya eCyMIyKTOPYHYH asHTTaphI
YEeKTeJYY, aHblH HETU3rd CceOeNTepuHUH Oupu OO0idym, ceOyy HIUTEPUHHUH Kol
OMIEKTH Tajan KbUIyyCy »JKaHa THEWEeNYy TEXHUKAJIbIK Kapa)kaTTapIblH
KETULICU3UTH CaHAJIaT.

KepruukTyy IbliiKaHIapAblH TaKpbliOackIHAATEl OaKya 6CYMAYKTOPYH KOJ
MEHEH ce0yyle, TalaaHbl HErM3rd MINTETYYAeH >KaHa ceOyy alJbIHIarbl
JAspAOOJAOH KMIMMH TOMOHKY1O1: KBIPTHILITHI MAl1aJ100; CyraT apbIKTapblH KECYY;
YPYKTapApl OTYpPry3yy Y4YYH UYOHOKTepAy MJasploo >KaHa aHblH TOIYparbiH
Maianoo; YpeHIepAy KOJI MEHEH YeHOKTepre cedyy; YCTYHO IJICHKaHbI )kalyy
’KaHa aHBbIH YETTEPHH TOIIyPaK MEHEH KOMYY KYyMYILITaphl bIPAATTYY KYpPry3yJer.

®pe3a MEHEH TOMYypaKThl Maijanarn, apbIKTapabl KECKEHJEH KUWHUH ce0yyre
’KaHa TJICHKaHbI KOJI MEHEH TeIleere KeMuHjie 6 ajaM TapThUIbIIIEI Kepek. 10 agam
TapThLICA )KETKUIUKTYY J€ ICENTEIINHET.

bakua ecymMayKTopyH ceOYYHYH ajAbIHAArbl AAspAblK HIITEPUHUH 3MIEK
celiibiMayynyry 1 rekrap xepre 60—100 agam-caartsl Ty3eT. JbIMKaHIBIH YPOH
MEHEH CETKEHUHE K€ KOueT OTYpry3yycyHa )kapama | rekrap 6akya eCyMIyKTepYH
aryyHYH e31yk Hapkbl 20000 - 28400 comay Ty3eT.

bakya ecymuaykrepyH ceOyy Y4YyH HUMIIOPTTYK TEXHHUKANAPAbl KOJJIOHYY
AKEPTUIMKTYY TEXHOJIOTHATA Tyypa KeJIOEreHIUKTEH HaThIKaIyy dMeC.

’Koropyna aifteuirangapra OaiyIaHbIIITYy ©JKOHYH JbIMKAHIAphl YIYH OaKda
OCYMIYKTOPYH CEeOYYHY MEXaHMKANAIIThIPYy Macelecu TypaT, OLIOHAOW 3Jie
KEPTUIMKTYY TEXHOJIOTHSIHBIH TajanTapblHa KOOI OepreH ceOyydy TeXHHKaHbI
UIITeN 4YbITyyra 4apOajiblK Cypoo-Tajian Oap jkaHa YIIyJd Maceieliep H3WIIe0
WIIMHUH OPYYHIyYJyTy OOy caHamar.

JluccepTanms/ibIK MIITHH MaMJICKETTHK OKKeTTHK H3WII00 HIITEPH
MeHeH Oailtanbimbl. M K., Ckpsbun ateinnarsl Kelprei3 yinyTTyK arpapbik
YHUBEPCUTETUH/IC KYPTy3YJIay. MamIeKkeTTUK OF0/DKETTHK TeMara blTalbIK « AWBLT
yapOachlHa TEXHOJOTHUSIIBIK IPOLECCTEPIN MEXaHUKAJIAIITHIPYY, SHEPTUSHBIH
Kaiipa skapanyyuy OyJaKTapblH CBIHOO» 10JI000PYHYH aJIKarbIH/Aa >Kacajblll, KUHUH
Keiprei3 PecriyOnukachiHbIH YIIyTTYK WIMMIIEP aKaJeMUsChIHBIH MallnHa Taanyy
’KaHa aBTOMAaTUKa UHCTUTYTYHIa «OHep »Kai, KypyJylll *aHa aiblu1 yapOachl YUyH
SHEprusl jKaHa MaTepHuaAbl YHOMIeeduy MaIllMHaJapAbsl >KaHa >KaOmayymapiabl
U3UJI106, TY3YY KaHa epKYHAeTYY» AojboopyHyH «bakda ecymaykrepyH celyy
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Y4YH TEXHOJIOTHUAIAPIbl H3UIIIO6 KaHA jKaHbl TEXHUKAJIBIK Kapa)KaTTapabl MILTEIl
YBITYy» OOJYTYHYH aJIKarbiH/Aa yJIaHThUITaH.

M3un1e60HYH MakcaTbhl — IapaMeTpPJICPUH HETM3IEN JKaHa apblK apKbUIyy
CAITTYy CyrapyyHy IIapTTO4y, OLIOHJOM 3Ji€¢ TaM4bUIATBIl Cyrapyy Y4YH Cyy
KETKUPYYUY TYTYKTOpAY Telleedy MeEXaHM3MAEpAM  KaMThiraH Oakda
©CYMIYKTOPYH ce0Yy YUYH apHaJraH TEXHUKAJIBIK Kapa)KaTThl HILTEI YBITYY.

H3uanee macesenepu:

- KBIPTHIIITH Maiiaio0, TaMYbLIATHIN Cyrapyy jkaHa 0akya eCyMIYKTepYH
ceOyy ’kaHa IUIEHKa MEHEH TaMubUlaTMa JIEHTAJapAbl TOIlee YYYH apHajraH
TEXHOJIOTHSIIApAbI KaHa TEXHUKAJBIK KapakaTTapAbl Tal100;

- 0aKya eCyMAYKTOPYH ce0yy >kKaHa Cyy MEHEH KaMChI3 KbUTYy YUYH apHalIraH
CENKUYTUH KeJIOeTHHE OAIlITaIKbl TajdanTap bl UIITEI YbITYY;

- 0ak4ya ecyMAYKTepyH ce0yy ’kaHa cyy MEHEH KaMChl3 KbUIyY YYYH
CENKUYTUH KOHCTPYKTOPAYK >KaHA TEXHOJIOTHSUIBIK CXEMACBHIH UILITEI YBITYY;

- 0aK4a 6CYMIYKTOPYH CENIKUUYTUH HETU3TH KOHCTPYKIUSIIBIK jKaHa PEKUMIUK
napameTpJICpPUHUH HETU3/06;

- apbIK TAPTKBIUTHIH IIMII YYyHYH KEJIOETHUH, (pe3aHblH MapaMmeTpiiepuH,
(¢pe3aHblH KANKbIUbIHBIH BIHTANHIYy COJOKOTYH HEru31eero OarbITTajiral
TEOPUSUIBIK U3WII06JI0paY KYPry3YY;

- TEXHUKAHBIH TAXXPbIHOANBIK YATYCYH Kacall Yblrapyy;

- YpeHAepAYy OTypry3lyy TEpeHJAMIMHUH OupAeinuruie OarbITTajaraH
HKCIIEPUMEHTAJABIK U3UII106JI6PAY KYPIY3YY;

- WIOTEIUN  YbIKKAH TEXHUKANbIK  KapaKaTTapAblH HAKOHOMHUKAJIBIK
HATBIKATYYJTyTyH aHBIKTOO.

M3unnee odbexkTucn. bakuya ecymuaykrepyH ceOyy »kaHa TaM4bLIaThIIl
cyrapyy Y4YyH Cyy MEHEH KaMmCbhl300 OarbITblHAAa UIITEIUN  YbIKKaH
TexHojiorusuap. bakya ecyMIykTopyH ce0yy YUYH apHaJITraH CEMKHY.

HN3uanee mnpeameru. KouIpThHIITHE aifoody kaHa ceOyydy MaiidHaiap
apkbpUIyy Oakua eCyMAYKTepyH ceOyy XaHa cyy OTKepyYy TY3YJYIITOpyHYH
IIPOLIECCTEPUHUH MBbIi13aM YEHEMIUKTEPUH U3HIIIO0.

NimTuH HiMMui JKaHbLIbITBI:

- Oup eryyne OHp HeUe TEXHOJIOTHSUIBIK Olepauusiapabl aTKapraH
alKaNBIIITHIPbUITAH ~ TEXHUKAHBIH  JKaHbl  KOHCTPYKLMSUIBIK-TEXHOJOTUSIIBIK
cxemachl cynymtaira (Epasusuibik Ne 046860 «bakdya ecyMaykTepyH ceOyy YUYH
CenKuY” OWJION Tadyyra MaTeHTH);

- JOHIeJIoK TYPYHAery ceOyydy TY3YJYIITYH KOHCTPYKLHMSCHI HIITEIUI
ybikkaH (Kbiprei3 PecniyOnukacbinbia No2255 “bakua ecymaykrepyH ce0yy Y4yH
ceOyyuy anmnapat’ oiyion Tadyyra nmaTeHTH);

- Ka0ayynaplblH KOHCTPYKIMSUIBIK, TEXHOJIOTHUSJIBIK JKaHa PEXKUMIUK
napameTpJIEpUH aHBIKTOO YUYH 3CENTO6 METOANUKACHI NIITEIHI YbIKKAH.

- 0ak4a OCYMIYKTOPYH cCeOYyydy CENKUYTHH KyMylrdy OedyKTepyHYH
napameTpJEepUHUH ©3repYy ’KaHa TaM4YbLIaThIl Cyrapyy Y4YH CYy MEHEH KaMChI3
KbUIYy IPOLECCTEPUH MYHO3/16T'60H aHAJUTHKAJIBIK KO3 KapaHIbUIBIKTAap TaObLITaH.

N3unmeeHyH  TypMyWITYK  MaaHMJYYJIyry  eHIypylurery  Oakua
©CYMAYKTOPYH ceOyY ’KaHa aHbl MEHEH OMp ME3THIIJIE CAJITTHIK jKaHa TaM4bLIAThIIN
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cyrapyy Y4yH cyy Oepyy MacejecuH 4yeuyyre OarbITTajarad TEXHUKaHbI KOJIJIOHYY/1a
Karar.

TexuukanbH Taxpeiitdansik yiarycy 2021-2022-xpuinapsl YIyTTyK UIUMIAEP
aKaJeMUsIChIHBIH MallliHa TaaHyy ’KaHa aBTOMAaTWKa MHCTUTYTYHYH ‘“‘Ackaremr”’
umkenepauk Oopoopynna JICA - SnoHusHBIH D1 apaiblK KbI3MATTAIITHIK
areHTTUTH TPAHTTHIK KOJIJI00CYH/a KacajraH.

TexHUKaHbIH TaXpbIHOaNbIK YJITYCYHYH Tajaa CbIHOONOPY 2023-XKbUIbI, an
MU IKCIEPUMEHTAIABIK u3mineesiep 2024-KbUIABIH alpeib-Mail ailiapbeiHia
Cokynyk paitonynyH CtyaeHT xaHa O3epHoe albulIapbIH/Ia )Kalranikad yapOaHblH
yKaHa JbIMKaHAAp/IbIH TajJaalapblHAa KYpry3YyJIreH.

NiTuH KbIABIHTBITEL KBIPTBI3 YIYTTYK arpaplblk yYHUBEpCUTETHHUH OKyy-
TaXpbliOanbIk yapOackiHa, ajl SMU TeXHUKaHbIH 63y Cokyiyk paiioHyHy O3epHoe
albUIBIH/IA JKakTrakad “Moi” npliikad yapOachbiHa KUPTU3UIITEH.

N3ni1160HYH MEeTOAMKAJIBIK HETH3WH CUCTEMAJIBIK MAMUJICHUH 5K000JI0pyHa
HETU3JICNITEH TEOPHUSIIBIK JKaHAa IKCIEPUMEHTAIABIK U3WIeenep Ty3ay. MblHa:
(dbpe3a-Tonypak CUCTEMACHI; apblK TAPTKBIYTHIH MIUII Y4y — TOMypPaK MPOIECCTUK
OailJIaHBIIITAPBI 3CKE AJIBIHTAH.

DKCMEPUMEHTANIBIK U3WIAO6JOpIyH HaThIMKAIApblH MINTEN YbITYY/a,
TUEIIENYY KOMIIBIOTEPAUK MporpamMMaiapibl KOJJIOHYY MEHEH >KaJIbl KaObLI
aJIbIHTaH CTATUCTUKAJIBIK METOIJIOP HalialaHblUIraH.

7KaKTOoO0r0 YbIrbIN KATKAH HETU3I'U K000J10P:

- 0aKya 6CYMIYKTOPYH CeOYYUY KaHa TaMYbLJIAThIN CyTapyy Y9YH CYY MEHEH
KaMCBI3[I004Y CENKUYTUH KOHCTPYKIMSIIBIK KaHA TEXHOJIOTUSIIIBIK CXEMACHIL;

- CEIKUYTHH UIITOO IIapTTapblHA jKapalia KyMyIlI4y OpraHJapbIHbIH HETHU3TU
napaMeTpIECPUHUH 63repYILIYH MYHO3/I6TOH SMIUPHUKAIIBIK KO3 KapaH IbUIBIKTAP;

- )KaOayynapIbIH HETU3TU KOHCTPYKIUSIIBIK JKaHa PEKUMIIUK IMapaMeTpiiepuH
ACENTOOHYH UHKEHEPAUK bIKMasaphl.

N3aenyy4yHYH Keke cajabIMbl. Mnnmuii-usmnnee xaHa KOHCTPYKTOPAYK
UIITEPAUH TOJYK IUKJIMHEH OTKOH jKaHa OHIYPYILK® KUPTU3YYre Aaspialirat,
uaesal OallTan TaXpbIMOANbIK YJITYre YEeHHUHKU >KOJAYy Oachlll ©TKOH, Oakua
OCYMJIYKTOPYH ceOyydy skKaHa TaMYbLJIATHIN Cyrapyy YUYH CYy MEHEH KaMChI3I009y
TEXHUKAJIBIK Kapa)KaTThl UIITEI YBITYY.

J{uccepTauMsIHbIH  KbIMBIHTBHITBIH  anpo0anusiiioo. JluccepTalusHbIH
MaTepuaiiapbl dJ1 apaJbIK KaHa PECHyOJUKAIBIK  WIMMHUN-TIPAKTUKAIBIK
KoH(pepeHusapaa keHupu cbiHooioH oTkeH. K.M.Ckpsbun arpiHmarsl Keiprei3
YIYTTYK arpapblK YHHBEPCUTETUHUH KOH(MEpEHIUsIapbIHAa: «ATpOeHep Kal
KOMITJIEKCMH WHHOBAIMSUTBIK OHYKTYPYY KaHa arpapiblk OWimM Oepyy — WINMUAN
koimoo» (bumkek, 2012); «Canattyy OwiIMM: KeJI€YeK >KallTapAblH KOJIYHIa»
(bumkek, 2012); “Unumaun noktopy, mpodeccop, Keiprez PecmyOnrkachiHBIH
NHxeHepIuK akaJIeMUsIChIHBIH akaaeMurd, Kbeiprbi3 PecryOnMKachlHBIH AMIeK
cuHupren uHHOBaTtopy T.OposzamueBaun 70 >kpUiabirbiHa apHanran” (bunikek,
2016-xp1); «AlibuT yapba IKOHOMHUKACKI: Keureiiep, nepcrnekruBaiapy (buikexk,
2017). AnTaii MaMJIEKETTHK arpapiblK YHHBEPCHUTECTHHHH KOH(EpEHIUSICHIHIA
(Poccusa denepanmsicel, bapuayn, 2021-x.) xana J[.K. benseB areingarsl MiBanoBo



MaMJIEKETTUK ailbll 4Yapba akaaeMusachiHbIH KoHbepeHuusackiHaa. (Poccus
®denepanuscel, IBanoso, 2020).

N3un060HYH KbIABIHTBIKTAPLIHBIH KAPBISJIAHBIIIBI: JTUCCEPTAIIUSHBIH
Temachl 60toHYa 13 Makana jkapblk KOpreH, aHbIH WYMHEH 4 Makajia 4eT OJIKOIYK
PUHI] tuua (Poccus ®enepanusce, AKII) Oacekuimanapeiaga, 9 Keiprei
PecnyOnukacelHBIH ~ OachUIMalapblHAa, AaHBIH WYUHAE, 3 Makajga JKeKede
xapbisianrad. Keiprei3 PecrmyOnukackiHbiH oision TaOyycyHa | maTeHT jkaHa
UIITENINI YbIKKAH CETIKUYTHH Kel0eTuHe | eBpa3usiiblK MATEeHT aJIbIHTaH.

JluccepTauMsiHbIH TY3YMY KaHa KeJiemy. Jluccepranus KApUIl CO316H, 5
OeNyMIIOH, JKaJIlbl KOPYTYHIyJapjaH, OuOiuorpadusuiblk OyiakTapjaH jkaHa
TUpKeMesepaeH Typart. KoMmbroTepiuk TeKCTTUH 128 6eTuHae 6epuirex, 68 cypeor,
11 tabnuna >xana 1 TupkemesneH Typar. bubnauorpadusiabik Oynak 122 atanbIiThl
KaMTBIWUT.

UILHITUH HET'U3I'N MASMYHY

Kupumyy 0eqiyMyHIe HINTHH MakcaThl JKaHa MaceselepH, HU3WIIO0OHYH
OOBEKTH ’KaHa IMpPEIMETH, >KAKTOOTO CYHYIITAJIraH HETU3rd >K000JI0p, HILTUH
WIMMUH JKaHBUIBITHI KaHa OHIYPYIITYK Oaanyynyry dyarbUiaslpeuirad. PecryOnuka
OoroHYa 0ak4ya eCYMIYKTOPYHYH aiJ00 asHTTApblH TaJJO0OHYH, OLIOHJOW 3Je
0akya OCYMIYKTOPYH KOJI MEHEH CeOYYHYH JKEPrUMKTYY TEXHOJOTHUSCHIH
V3WIJOOHYH JKbIMBIHTBHITBl OOIOHYA WIMMHUN MIINTHH TEMAaChIHBIH OPYYHAYYIYTY
KOPCOTYJITOH.

bupunun 6eym. «bakua ecyMayKTOpyH ceOYYHYH TEXHOIOTUsIIapbIHA JKaHa
TEXHUKAJBIK KapakaTTapblHA CEper caayy» JiereH OUpuHYM Oeaymie JAYHHOIYK
MpaKTUKaAa KOJJAOHYJITaH THEHIeNYYy TEXHOJIOTHsIapra JKaHa TEeXHUKAJIBIK
KapakaTTapra Tajjoo0 kacairaH. bakya ecyMAayKTepyH CeOYYHYH >KEPTHUIIMKTYY
TEXHOJIOTUSIChIHA TAJJIO0 KYPIy3YJyl, ara bulaiblk ce0yy TeXHUKaChbIHA KOIOJITaH
HETH3TH TEXHOJIOTHSIIBIK TaJIalTap aHBIKTAJITaH.

bakua ecymayktepyH ce0yy OOrOHYA KOJITOHYJIYII JKaTKaH TEXHOJOTHsIIap bl
TaJIJI00JI0 ap TYPAYY TEXHOJOTHsIap Oap SKEHU aHbIKTaJITaH, ajap:

1. AtaifblH KyTyuajapjaa KeueTTepay ecTYpyYy >kaHa Oup yOakrta cyrapyy
MEHEH aJiap/ibl TOIMypaKKa OTypry3yy.

2. Tayaara nnéHka Tellee >kaHa ajgap/bl TEIIUI ajbIl, KOJ MEHEH Ce0YY.

3. Texnuka MEHEH aiijan ’kaHa IUICHKAa MEHEH kalyy, aHJaH KUMUH Oakya
OCYMIYKTOPY OCYII YBIKKAH KEPJICPUHE TEIIHK Kacoo0.

AHanmM3IUH HaThIDKamapsl OOIOHYA aWKaNBIITHIPBUITAH  Ka0yysap bl
naijjananyy MeHeH Ce0yYHYH TOJYK MEXaHWKAJIAITHIPhUITaH TEXHOJOTHUSCHIH
UIITEN YbITYy YEUYMMH KaObLI aiblHTaH, Oyn OWp Heue TEeXHOJOTUSIIBIK
omepanusiapabpl  Oup IKYpyIITe aTKapyyra MYMKYHAYK O€peT: KBIPTHIIITHI
Mai1a100; CYTaT apbIThIH KECYY e TaMUYbLIATyydy TacMaap bl TOIIOO; MIICHKAHbI
TOI166 JKaHA aHbIH YEKEeJIEepUH Kalyy.

JKep KbIpTHIIBIH Mai1anoo, cyraT apbIKTapblH Kecyy, IUIeHKa >KaHa
TaMyblllaTMa TacMajapJibl TOIee YYYH apHaJraH TEXHHUKAJIbIK KapaKaTTapAblH
KOJIZIOHYYJIarbl TYPJOPY TAIA00T0 alibIHTaH. TeXHUKaJIbIK KapakaTTapibl TaJI00

6



KOPCOTKOH/IOH, MIIMMHUI HINTEN YbITyyJap/a >kaHa oiyion Tadyynapaa raHa sMec,
ONMIOHAOW dJie¢ aWbul dYapba MalIuHaJIapblH Kacoo OazapplHma J1a Oakya
OCYMIYKTOPYH ce0yy OOroHYa alKaJbIITHIPBUITaH TEXHUKAIAp JKOK DKEHU
AHBIKTAJITaH.

OmeHTHn, TeXHOJOTUIIAPABI KaHa TEXHUKAIBIK KapaxaTTap.bl TaJJOOHYH
HaThIiDKamapel ~ OOlOHUa  aiiplm  yapba  OHAYPYIIYHA®  ChIMAaTTaJraH
TEXHOJIOTHSIIAPABIH OapJbIK OH KAKTAphIH aWKaJIBIITHIPYY, OIIOHAOW 23Jie
KEPTUIIUKTYY (pepMmepiiep KOIJTOHTOH TEXHOJIOTHS MEHEH MAaWKEIITHKTH 3CKe alyy
MeHeH 0ak4ya eCyMIYKTepyH ceOyy YYYH BIHTAHIyy TEXHOJOTHSHBI JKaHa
TEXHHUKAJIBIK Kapa)aTTapAbl WIITEN YBbITyyra ©3rede MYKTOKIBIK O0ap SKESHIUTU
aHBIKTAJITaH.

IkuHYHU 06yM. «bakya eCyMIyKTOpYyH ceOyydy CENKUYTUH KOHCTPYKLMSIIBIK
KaHa TEXHOJOTHSUIBIK TapaMeTPIIEPUH HETu37ee» aTTyy OelyMAe >KepriiIuKTYY
JBIAKaHIAp KOJJOHTOH Oakya eCyMIYKTOpYH ce0Yy TEXHOJOTHSCHIH H3WIII00
OOIOHYA UIITEP KYPry3YJIreH.

bakdya ecymaykrepyH CceOYYHYH JKEPTMIMKTYY TEXHOJOTHSCHIH Tasaa
mapThIHAA W3WIIO6JIOpIYH >KbIMBIHTHITBI OOIOHYA ailIo0 AasHTBHIHBIH HETU3TU
©J1466JI6pY KYPIY3YJIroH: 0akua eCyMAYKTOpYH ce0Yyy (OTypry3yy) YUYH KECUITreH
apbIKTBIH ©JTU6MY; Karap apaiblKTapbl; cel0yy Kagambl, ceOyy TEepeHJIUrH;
KapakaTTapJIbIH JKaHa 5MIeK YbITBIMJAPhI, OLIOHAOW 3Jie ce0yy IpolecCUHe
HETW3rd TEXHOJOTUSIIBIK TaJlalTap aHBIKTAITaH. | eXHOJIOTHSHBI TaJJOOHYH
HaThIKamapsl 00IOHYA 0aKkda ©CYMIYKTOPYH ceOYy MpOIEeCCTepUH MaKCUMAIAYyY
MEXaHM3AIMIIOOT0 MyMKYHAYK Oepyyuy JKaHa alKalbIITHIPbUITaH, OUp KYPYILTO
Ovp HEYe TEXHOJOTHUSITBIK KYMYIITAP IbI: KBIPTHIIITH MaiiaI00; CyraT apbIKTapbliH
KeCYY; TOJMUATHIICH TUJICHKAChIH TOIee, OIIOHION 3Jie 3apbul OOJTroH ydypla
TaMYbUIATHIN Cyrapyy YYYH Cyy MEHEH KaMChI3I004y TaMmubliaTMa TacMajapIbl
TOIIOO KaHa ce0Yyy KyMYIITapblH aTkapa ajraH TEXHUKaH WIITEIN YbITYy YeUHMH
KaObLJT aJIbIHTaH.

TexHuKaHbI JOJIO00PIIOO YUYH 3apbUT OOJTOH OaIlTANKbI TaJaNTap aHBIKTAITaH.
bakya ecymaykTepyH ceOyy YUYH CENKHYTHH KOHCTPYKIUSIIBIK-TEXHOJIOTUSIIBIK
CXeMachl 9KU BapUAHTTa UINTEIUI YbIKKAH: apBIK aPKBUTYY CAITTYy Cyrapyy IIapThl
yuyH (la-cypeTty) jkaHa TaMYbLIATBIIN Cyrapyy IapThl yuayH (10-cyperty).
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0)
1-cypeT — bak4a ecyMAYKTOPYH CEKUYTHH KOHCTPYKIHMSUIIBIK-TEXHOJIOTHSIIBIK
CXEMacChl: a) apbIK apKbUIYy CAITTYY Cyrapyy Y4YH; 0) TaMUbLIaThIl CyTapyy
yuyH; 1-Tynkycy; 2-uupkerud; 3-miyydy Kyjiarsl, 4-KOHYC peyKTopy; 5-
PEAYKTOPIYH KUPYYUY BaJibl; 6-KEeTenoouy IMIKUB; /-)KEeTelloouy KbUIab3ua; 8-
YBIHXKBIPITYY KbIUMBLT Oepyy; 9-dpesa; 10-dbpe3ansin Obuaktapsl; 11-TasHba
neHreNeK; 12-apbik TapTKeId; 13-)keek xkacarerd auck; 14-muek 6apabansr; 15-
IITHEKTHUH KaJlakTapbl, 16-xka0yydy auck; 17-neHrenex TYpYHAOTY YPOH ceOyydy
anmapat; 18-Bakyym TyTyry; 19- monusTuieH mieHkackiHbIH TypMery; 20-
MOJIMATUJICH TUICHKACHI, 21-0areITT009y TYTYKTOP; 22-YpoH OyHkepH; 23-YpoH
TYTYTY; 24-k0oproody My(Ta; 25-BaKyyMAyK HacocC; 26-peMeH KbIMBLI
OTKepryuy; 27-ce0yy pbryarsl; 28-KeTelIeHYY4dy IKUB; 29-)KeTeneHyYIY
XKbUTIbI34a; 30- peIyKTOpIyH YbIKKaH Bajbl; 31-TaMubuIaT™Ma TYTYKTYH TYPMerY;
32-comHuK; 33-4eUniIreH TaMubUIaTyydy TacMa

1-Tabnumna — Vmrenun YbIKKaH TeXHUKAHBIH HETU3TH KeIOeT e14eMIepy

No Kepcetkyu Hen Maanucu
oupauru
1 2 3 4
APpBIK TApPTKBIUTBHIH KEJIOETH
1. | YcryHKy GeJIyTyHIery oTBaJIIapbIHbIH YHU M 0,7-0,9
2. | ApbIKTBIH TYOYHAOTY SHU M 0,3
3. | buliukturu M 0,5-0,9
®dpes3aHbiH KendeTH
4. | ®pesanapiblH OPTOYO APATBIKTAPHI M 0,7
5. | @pe3aapabiH OPTOCYHAATBl SH YOH apaJiblK M 0,9
6. | ®pe3anapaplH OPTOCYHIATHI 9H KUYMHE apajIbIK M 0,7
/. | ®dpe3aHblH TOMYPAKThl Ma1aJI00 TEPEHAUTH M 0,05-0,15
8. | Maiinananras xepJuH SHU M 0,2
Tomypak HBIKTarbluTHIH Ke10eTH
9. | HBIKTarel4ThiH apbIKTHIH TYOYHAOTY YHU M 0,3
10. | HpIKTaredThiH apbIKTHIH OPTOCYHJIATHI SHU M 0,7-0,9
11.| HeIKTareI9ThlH CHIPTKBI JUAMETPU M 0,5-0,7
12.| HpIKTarb4ThlH MYKU AUAMETPH M 0,3




1-TaGuiaHbIH yIaHABICHI

1 2 3 4
1. | HBIKTarsl4ThIH OTYHYH AMaMETPHU M 0,1
CeOyyuy IOHTOJIOKTYH KEI0eTH ‘
2. | CeOyyuy AOHIOJ6KTYH CHIPTKBI TUAMETPH M 0,51; 0,64
3. | CeOyyuy AO0HTOJOKTYH TyYypachl M 0,05-0,07
4. | CeOyy4y peuargapAblH CaHbl ITYK 2
[Tnenka xaHa TaMYbLJIATKBIY TACMAHBI TOIMIOTYY MEXAHU3MIUH KEIOCTH ‘
5. | Temeryd 1eHreJIOKTYH AHAMETPU M 0,2-0,3
6. | XKaOyy4y IHCKTHUH TUaMETPH M 0,25-0,35
7 Teleeuy neHres10K MEHEH Ka0yydy JUCKTUH " 0203
OPTOCYH/JIarbl apajbIK
8. | Kalyyuy OHIeJ0KTOPAYH apajbirbl M 14
9. | Kabyyuy NOHIeJ16KTOPAYH apajibIrbl M 1,6
10.| TypMeKTYH kairantyy OMHHUKTATH M 0,7
11.| BarpITTO004y TYTYKTOPAYH >Kalrairyy OMMUKTUTH M 0,4
CenKHYTHH KHHEMATHKAJIBIK CXeMachl TY3YJIreH (2-cyper).
© o
11
11
— ==
s e
1|
(|
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[= (=]} 2 -
o=
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2-cypeT — bakua eCyMIYKTOPYH CETKMUTHH HETH3TH TETUKTEPUHE KbIMMBIIIBI
OepYYHYH KHHEMATHKAJIBIK CXeMAachl: |-TpakTop; 2-TpaKTOpAyH KyOaT ajryy BaJibl;
3-KOHYC penyKTopy; 4-koproouy my(dra; 5-BakyyMIayK Hacoc; 6-xKeTenoouy
KBULIBI3YA; /-KETeJIeHYYYY KblUIbI3ua; 8-dpesa.
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KuHeMaTukanbplk cCXeMaHbI KOJIJIOHYY MEHEH TeXHUKAHBIH OapIbIK PeKUMINK
napameTpiiepH dcenTenuHred (Tpakropayn BOM aitmanyycy — 540 aiin/mMun).
TeMenky mapameTpiep TaObUITaH:

- PEIYKTOPYH KaThIII CaHbI —1,438;

- PEAYKTOPAYH YbITYY BAJIBIHIATBI bUIAAM/IBITBI — 777 aitn/MuH,
- BAKyYMJIYK HaCOCKO KaThIII CaHbI -b;

- BaKYyM/IYK HACOCTYH BaJIIHBIH bUIIAMBITHI — 3885 aiin/muH;
- ()pe3aHbIH KbULIBI3UaJIaPBIHBIH KATHIII CaHBI -1,56;

- (ppe3aHbIH BAJIBIHBIH aliJIaHYY bUITAM/IBIThI — 12009 aiin/muH.

MapxkepauH y3yHAyTy rpapuKaiblk TYpAe SCENTEIUHMII, aHBIH OI4eMIepy
TPAKTOPAY ali;IOOHYH ap KaHJail ydypiapsl Y4yH OelIruIeHIeH.

Herusnenren  mapameTpiepAMH — apKacklHAa  A0J000pIO0  WIITEPU
KYPIY3YJAreH, KOHCTPYKTOPAYK YMiIME HIITEIHI YbIKKaH (3a-cypeT) jkaHa Oakda
O6CYMIIYKTOPYH CENKHUYTHH TaXpbIHOaNbIK YATYCY Aasgpaanrad (30-cyper).

3-cypeT —Mmrenun yplkKkaH O0akya ©CYMIYKTOPYH CEMKUUTHH KOHCTPYKTOPIYK
YAWMECH JKaHa CYPOTY

YuyHuy 06JyM TEOpHUSUIBIK HU3WJIIe6JIepre apHajiraH, aHblH alKarblH7a
TOMOHKYJIOP U3WIICHTEH:

1. ApBIK TapTKBIYTHIH UIUII YYYHYH TOIypaK MEeHEH OOJITOH 3 apa apakeTtu (4-
cyper).

10



4-cypeT — ApbIK TapTKBIYTHIH IIUII YUYHYH TOITypak MEHEH OOJITOH 63 apa
apaKkeTTEHYY CXEMAaChI

APpBIK TAapTKBIYTBIH IIHII YYYHYH TOIypaKk MEHEH ©3 apa apakeTTEeHYY
INPOLIECCHH W3WIJe6 aHa aHbl TIpaQUKaIbK CYpOTTOO, OLIOHAOW 3Jie
acenTeoNiopAyH Hatbiixkatapel OooHYa OXY KOOpIUHATAIBIK TETU3IUTHUHE
napajuieNnyy Teru3AUKTEPIC TOMypaK O6TYKU6IOpYHYH KbIMMBUIBIH KaMChI3 KbLiIa
TypraH *apbIM O€TTH Kypyy YUYH T€HIEMEJEp aJbIHIaH.

1-tenneme. Kabpin ansiaran OXYZ xkoopAauHATTap cHcTeMachiHa Kaparta (4-
CYPOT) >kapbIM OCTUHHUH TEHAEMECH KaJIbl TYP/1® TOMOHKYYO Ka3blIaT:

Y(x,y,z) =0. (1)
2-TeHJieMe. APBIK TapTKBIYTHIH IIUII Y9y MEHEH TOMYPaKThIH OPTOCYHIArbl
CYPYJTYY KY4Y-

F=fxN, (2)
Oy xepne, f- JKBUIMBIIIBI CYPYIYY KO3 PHUIHeHTH.
3-TeHeme.
vy _ A [dw/dx :
mae = b= F dw/dz[ A fCOS(VO,l)] 3)
avy _ o A [dw/dy ~1(
mo=h-Fk dw/dz [ A f cos (VO’])]

2. ®dpe3anbiH ObIYATBIHBIH TOMYPaKKa O0JITOH 63 apa TaacupuH u3ninee (5-cyper).
WX Vi

01 02

5-cypoT — dpe3anbIH ObIYarbIHBIH TOIyPaKKa OOJTOH 63 apa TAaCUPUHUH CXEMAaChl
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Tonypak umreryyae ¢pes3aHblH OblYarbl KW TYPAYY JKYKTYH TaacUpUHE
KajmaT: 1) TOMypakThIH KapIIbUIBITHI; 2) TOMypakTa KaMTbUITAH TAallThIH,
TaMBIpJIapbIH jKaHa Oalllka KOUTyJIMatapAblH KapIIbUIBITHI, 0.a. ypyy4dy KYKTep.

XKyprysyaren scenreesnep 0010HYa TOMOHIOTYJIOP aHBIKTAJIIBL:

1) DOrepne ¢pe3aHblH Kecyydy OblUarblHa TOMYPAKTHIH KapUIbUIBITHI TaHA
Taacup 3Tce, aHJa KaTyyJyry TOMOHKY/10H NMpy>KWHA Tallal KbUIbIHAT.

CZMHHHCZM. (4)
az-Ayp a?-Ap-sina
2) Orepae ¢pe3aHblH Kecyydy OblUarbl TOMypakTarbl TOCKOOJAYKTapra TyII
00J1C0, aH/1a KaTyyJdyry TOMOHKYIei MPpYKUHAHBI TAHI00 KEepeK.

2

¢+A¢+J¢2+2A¢-¢
Ay
Crnax = - (5)

a? tfb

Jlin

OcenTeenepayH >KaHa TEOPUSIIBIK M3WIIO6JOpAYH HaThliKanapel 0OHOHYA,
(Gpe3aHblH HETU3TH MapaMeTpiiepu: ObYAKThl KOProouyy NpPYKMHAHBIH KATYYyJyTy
(C), TocKOOJIIyKKa KOITYKKaHAarbl OBIYaKTHIH aianyy Oypuy (), MaKCHMaIIyy
Kecyydy Ky4 (R,,u.) aHa aHBIH apThiHaH maiga OonroH MoMeHT (My,qx),
OblYaKTBIH WHEpIUss MOMeHTH (J), arperarThlH KbIAMBUI ~ OarbITHIHIATHI
TOCKOOJIIYKTYH emuemy (Al) rxkaHa TY3YJreH TOCKOOJIYKTY *KCHICHICH KHUWH
OBIMaKTBIH KaJIbIOBIHA KENYY YOAKTHICHI (ty,) OKEHN aHBIKTAILIbI.

K»3 Oup mapametprnep THemIenyy Ke3 KapaHAbUIBIKTApIbl KOJJAOHYY MEHEH
AHAJIMTUKATBIK TYPAO® AaHBIKTANBIIIBI MYMKYH. K393 Oup mapamerpiiep OoroHua
HKCIIEPUMEHTAIBIK U3UII106JI0pAY KYPTY3YY 3apbLil.

3) ®pe3aHblH KaOyyCyHYH MapaMeTpiIepruH aHBIKTOO (6-CypeT).
1 2

T Vorp
R,
/‘n
C T 4
n Cy ay
L Y
A 1
2 J/*‘jh/\ )%
R Al IIIK_K]CLH P v ¥ X
.\ s
4 L2C - .ﬂ'X
. X, .

6-cypet — dpe3aHbIH HErU3rH MapaMeTpIeprH aHBIKTOO YUYH cxema: 1-xabyy, 2-
bpesbapadban

bamrranksl arbiMra HaThIMKaIyy TaacHUp THMTH3YY JKaHa arbIMAap/bH 3 apa
apakeTTEeHYY 30HaJapblH a3alTyy Y4YH >ka0yyra TaacUpJieH KMUHH OeiyKuesep
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Oupael «,; OypyTa YarbUIBILIBIN, YarbUIABIPBIITaH arbiM Oup  KajbllTa
OenymTypyse Typranaail ¢popmaaa OoIyry Kepexk.

TeopusibIk 3cenTeeIOpAYH KbIMBIHTHITB OOIOHYA TEHAEMENEp YbIrapbUIraH,
allap/bIH KapJaMbl MEHEH ¢ ailaHyy OypuyHa »apaiia (pe3aHblH ka0yyCyHyH
npo(UIIUK YEKUTTEPUHUH KOOpAMHATAJIAPBIH 3CENTOOre 00JIOT.

Kopnyctyn wuiipu ¢opmacsin Kypyy ¢pesep 6apabaHbIHBIH TOIypak MEHEH
TUWWIIWI  Typradl skepuHae OopOopy OOJArOH KOOpJAMHATAIBIK CHCTEMaaa
KYPry3YJierT.

byn yaypna tga, = const mapTsl CaKTaJbIIIbI IIAPT.

1-teqgeme:

sing, = singp — Ap - cosp, cosp,; = cosp + Ap - singo}

Li=L+R-Ap(1+tga,-Ap) (6)

2- TeHIIEME:

etgan @’

_ sing / sing
y—R-[l—cosg0+E]+C2- (7)

®pe3anblH ka0yycyHyH (opMachlH [1071000piI00A0 3apbul IIapT Ooaym
OeNyKueNnepayH dYarbulyy OypUyHYH «Q; = const TYpYyKTYyJiyry caHajgaT, aj
KaTMapiap 0oroHYa O6TYKY6JOPYH KbIMMbBLUIBIH a3aiiTart.

OmeHTun, W3WIAOOHYH TEOPHUSUIBIK OOJTYTYHAO apblK TApPTKBIYTHIH JKaHA
(bpe3aHbIH BIHTAMITYY KYMYIITYy OpraHAapbiH J0JI000PI00T0 MYMKYHAYK Oepyydy
AHATMTUKAJIBIK KO3 KapaHbUIBIKTAP AJIbIHTaH.

TepryHuy 0eaymae - «OKCOEPUMEHTAIABIK H3WIIOOJIOPA6)» KaCaJbIl
YBIKKAH TEXHUKAHbI KOJJOHYY MEHEH SKCIIEPUMEHTAJIJIBIK U3WII106JI6p alIKarblHAa
aTKapbUIraH UIITEP KOPCOTYJIITOH.

OKCIEpUMEHTANIBIK HM3UJIJI66 MPOrpaMMachl YPOHIOPAY JKaUramTeIpyy
TePEHAUTUHUH OUPACUIIUTHH U3WJII00HY IJIaHAaIIThIPTaH.

Ypeunaepay orypry3yy TepeHAMTHHUH OUPAeHINTTH U3IWI166. Y POHIOpAY
OTYPry3yy TePEHIUTHHUH OWUPACHINTUH H3WJII00 YIYH TOMOHKY CXeMma TY3YJITeH
(7-cyper):

h hITIII'I

-
N

hITIﬂX

p
~

Xmax Xmin /

7-cypert - Tanaa asHTbIHA ce0yYy TepeHIUTH OOIOHYA YPOHIOPAY OOIYIITYPYY
CXEMACHhI: Nyygy, Xmax — OTYPTY3yY TEPEHIUTHHE KaHA Tajaa asHThIHA Kapariia
YPOHIOPAYH MaKCUMAIAYY MaaHUACPU; Mpin, Xmin— OTYPTY3YY TE€PEHIUTHHE
’KaHa Tajlaa asHThIHA )Kapala YPOHAepPAYH MUHUMAIIYY MaaHUJIEpH
13



YpeH ceOyyuy MallMHaHBIH UIITOOCYHYH TEXHOJOTHSIIBIK MPOIECCUHE, aTar
aiiTkaHga: ‘“‘ceOyydy ammapar-tapaTtyydyy — ceOyydy Tajmaa” cHCTeMachlHa
oOBeKkTHBAYY 0aa Oepyy YUyH:

a) SKCMEPUMEHTAIBIK U3UIIO0JIOPIYH KYPYIIYHIO alblHTaH h; OTYpPry3yy
TepeHurd 0OIH4YA YPOHIOPAYH Tapajyy Mblii3aMJIapbIHbIH HipH
ChI3BIKTApPBI Kapaiisl (8-cyper).

0,6

05

=== Kpuean pacnpedeneHua

€

z 04 z2ayBurst zadenku ceman
s apByza

=

-]

o

5

@ 03

-4

m =i Kpugan pacnpedenuqn

E 2nyBbuHb! 2a0eKU CEMAH
1}

8 ObiHU

0.2

=== Kpueas pacnpedeneHus
z2ayBurst zadenku ceman
mbikes!

01

FnyGuHa 334eNKU CEMAH, MM

8-cyper - Hap6eiasin (h?), koouayn (hy), amkabakreir (hf) ceOyy Tepenauru
00rOHYA OeJIYyIITYPYJITOH UAPHU ChI3BIKTAPHI

0) DKCIEPUMEHTANABIK M3WINE6JIOPIAYH >KYPYLIYHAO® alblHraH ceOnJreH
TaJaaaarel 06JYITYPYY 3aKOHIOPYHYH uiipu chi3bIKTapbI X; (9-cyper).

100
90
80
70

60 —e—CemeHa, pazmMeujeHHble Ha

onmumanskoli 2aybune, Fornm

50

rﬂ\:‘ﬁMHa BbICEBA CEMAH, MM

40 —b—Cemena, pasmeuieHHsIe Ha He
onmumaneHoil znybuke, Fonm

30
20

10

{0..50) {51..100) {101-150) {151...200) {201...250)
Konuuecteo cemaH apBysa, WTyH
a)
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90

80

70

—e— CemeHa, pazmeLyeHHsle Ha
onmumansHol anybune,

60
Fonm

50
——CemeHa, pazmeljeHHbre Ha

He onmumansHol

40 znybune, Fonm

rﬂ\fﬁMHa BbICEBA CEMAH, MM

30 —— (MoauHomMuHaneHaa
anmpoKcUMaLyus
HEpPasHOMepPHOCMU
2nyBuHe! pasmeujeHus

CEMAH

20

10

{0..50) (51-100) {101-150) {151..200) (201...250)
KONMYECTBO CEMAH AbIHM, LTYK

S0

80

70

—&—CemMeHa, pasmMew|eHHbie
HO onmumansHol

60
anybuxe, Fonm

50

—i— CeMena, pasmeleHHble
HEO He onMmumMansHoli
znybuHe, Fonm

40

r}'l\:'ﬁMHa BbICEBa C&MAH, MM

. —— lMonuromuransHas
20 annpoKcumMayua
HepaeHoMepHOCMU
2aybuHb! pazmewieHun

CEMAH

(0...50) (51...100) {101...150) (151...200) (201...250)
KONWMUeCTEO CEMAH TbIKBbI, LUTYHK

B)
9-cypet — bakua ecyMIyKTOpYHYH YPOHAOPYHYH Tajaaaarsl OOIyITYPYY
3aKOHJOPYHYH UUPH CHI3BIKTAphI: a) — A1apObI3; 0) — KOOH; B) — alikadak

YpeHaep oNTUMAIAYy TEPCHAUKTE )KAUTalIThIPbUITaH TaTaaHbIH assHTBIH Fopy,
OWJIyyY MEHEH, YPOHIOpAYH TEPEeHIUKTE OOJIYIITYPYJYIIYHO OKIIOMITYpYII,
onTUMaAyy asHTKa Fopr CeOMIreH YypeHIepJyH CaHbIH JKaHa ayapJiblH
OMpACHIIUTHH aHBIKTOOTO 0O0JIOT.

byn ydypna nmerepmuHanus jkaHa Bapuanus Kod(QHIMEHTTEpH, THEHIEIYY
Typne: R2=0,931, V, = 4,14%; RA2 = 0,913, V, =42%; R?=0,910,V, =
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4,21%, Ty3my, Oyl OSOMIMPUKATBIK HWUPH CBHI3BIKTApJbIH TEOPHSIIBIK HUUPH
CBI3BIKTapra MaWKEITUTUH TaCTHIKTAMT.

bemuHumM 06JyMa6 AMCCEPTALMSIIBIK MIITHH TEXHUKAJIBIK-3KOHOMHUKAJIBIK
JCenTeesiepy  JKYPry3yJdreH,  MbIHAAa  0akdya  ©CYMIAYKTepYH  celyy
KYMYIITapbIHIATbl KETKCH aHbIK YbITbIMIap (2-Tabnuiia) jKaHa )KaHbl TeXHUKAHBIH
TEXHUKAIBIK-O)KOHOMHUKAK KOPCOTKYUTOpY (3-Tabnuna) KeaTUPUITeH.

2-tabmuma - bakya ecyMaykTepyH ceOyy >KyMyIITapbIHIArbl KETKEH aHBIK
gpireiMaap (2024-xpuiars 6aanap)

No YLITBIMIBIH aTaJIbIIIEI Hen Canbl bupuruams | JKamel,
oupauru HApKbI, COM coM
1. TOI;Iyp&KTBI dbpe3a MeHeH ra 1 3000 3000
ManIa100
2. | CyraT apbIKTapbIH TapTyy ra 1 2000 2000
3. | Tamaansl ceOyyre maspaart qer 5 1200 8400

YYYH MaHIUKEPIEPIU K00
4. | TpancnopT YbITbIMAAPHI ra 600
5. | Tamaansl ceOyyre naspao0ro

14000

KETKEH >KaJIIbI YbIThIM

6. | Ypenay koxn meHeH ceOyyre .- 5 1200 6000
MaHANKEpPIIEpre TOIOM

7. | KeyoTTy KOJ MEHEH
OTYpry3yyra MaHJauKepiepre qen 12 1200 14400
TOJIOM

8. | 1 ra agHTTHI YpOH MEHEH cOM 20000
ceOYyre KETKEH >KaJIIbI YbIThIM

9. | 1 ra asgHTKa KOYOT OTYpry3yyra coM 28400

KCTKCH JKaJIIIbI YbIT'BIM

3-Tabnwumna - JKaHbl TEXHUKaHBIH TEXHUKAJBIK-9KOHOMHUKAJIBIK KOPCOTKYUTOPY

No | KepceTkyu Hen Maanucu Jcxe anyydy
Oupuru Hepce
1 2 3 4 S
TomypaxkTbeiH
1. EEXHHK;HHHf?p caatarsbl ra/caar 1,0-1,5 abaipIiHa
AYPYMAYYIYTY KapaIa
bakya ecymaykrepyHyH 1 ra
2. | Tajaa asHTBIH ce0yyre naspAaooro ra 14000 Tabnuua 2
KETKEH YBITBIMBI
3 TexHuKaHbI j)Kacar YbIKKaHTa coM 350000 AHBIK
KETKEH YbITHIMBI MaaJbIMaTTap
4 bakua ecymaykrepyH ceOyyHyH ra 10000- Basap Gaachl
KBI3MAT aKbICHI 12000
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3-TabJIMIIaHBIH YJIaH IBICHI

1 2 3 4 5
CenknuT MEXaHU3aTOPIIOPro TexHuka
5, prOP com/ra| 4000 .
mxapara 0epyy akbIChI KbI3MaThIHBIH 40%
5 TexHuka OMp CE30HI0 aTKapa ra 50 W1 sKy3YHI© HII
" | TypraH XyMyIITYH KOJIOMY KoII 00JIOT
Texuukansl mxapara 0e OH
7 P PYYA com | 200000
OUp CEe30H0 TYITYY4Y KUpEIe
TeXHHKaHBIH ©3YH aKTOO MOOHOTY'
8. | - KBTI MEHEH; JKBLT 1,75
- asIHT MEHEH ra 88

bakda ecyMAYKTOpYH CENKHYTH jKacall YbITYyHYH HapKbl MaTepUaIap.ibl
caThlll amyyra, >KaOayylaplbl KacooJ0 KbI3MaTKepJepre KbI3MaT akbl TOJIOere,
OILIIOHJION 3JI€ aHBI YKAKIIBIPTYYTa KETKEH YBbITBIMAAP/ABI 3CEMKE anyy MEHEH HII
KY3YHIOTY YbITBIMIAp/aH albIHraH (2-Tabmuia).

OHaypyliTe aifpll  yapba MalMHAJIapblH JKEKEe TpakTopjiaopy Oap
MEXaHM3aTOPJIOPro IKapara O6epyy amaTtka aimanrad. Omion sie ydypla Kajikka
KbI3MaT KOPCOTYYAOH aiblHraH kupemeHuH 35-40% skakblHBI albul vapOa
TEXHUKACBIHBIH IMJKapara axkbpIChl YYYyH ToJoHOT. JKacasiblll YbIKKaH TEXHHUKa
MEXaHMU3aTOPJIOPro MxKapara 6epusice, TEXHUKa SKMHYU JKbUIbI ©3YH aKTalT, arepae
KEeKe TpakTop 0ap 60J1Co, CeNKUY OMPUHYHN KBUIbI 3JIe ©3YH aKTam KOET.

O1IeHTUN, UIITENUI YbIKKaH CENKUY ©3YH-03y aKTOOTO KbICKa MOOHOTY Oap,
KOTOPKY KHpeIleIyY jkaHa 0a3ap/a cypoo-Tajanka 33 TeXHHKa.

KOPYTYHIAYJIAP:

1. Keipreiz PecnyOnukacbiHaa aiiioo asHTTApbIHBIH TY3YMY W3WIIJICHHUIL,
XKanmnbl aigoo asHThIHBIH 1,15% rana Oakya eCyMIYKTepy 33Jieil TypraHabITbl
AHBIKTAJIBII, HETM3MHEH KOJI 3MIETMH KOJJOHYY MEHEH >KYPIY3YJYIl >KaTKaH
KEPTUIMKTYY TEXHOJIOTHS TAIJOOrO AJIBIHTaH.

2. JIylHeNIlyK TEXHOJIOTHsUIapAbl JKaHAa TEXHUKAIBIK Kapa)kaTTap.bl
TaJJI00HYH, XEPIrUJIUKTYY JbIMKaHIApAbIH KEPEKTOOJIOPYH 3CKE alyy MEHEH
anapabl KUKTOOHYH HETH3MHZAE OaluTamnkel TajanTap, alKaJblIIThIPbUIraH
TEXHUKAHbIH KOHCTPYKTOPAYK-TEXHOJIOTHSIIBIK CXEMAacChl MIITEIUI YbIKKaH JKaHa
aHBIH HETU3IY TEXHOJOTUSJIBIK KaHa PEKUMIMK ITapaMeTpIIepy HETM3ENTEH.

3. CenkuuTtuH JKyMyIIuyy OOJYKTOpYHYH TEOPHUSJIBIK  H3HWII06J0py
KYPrY3YJITOH: apblK TapTKbIUTHIH IIMII YYYHYH KBIPTHIII MEHEH ©3 apa
apakeTTeHYYCYy JKaHa anaplAbl CYPOTTOTOH AHAIMTUKAIBIK KO3 KAapaHIBUIBIKTAp
QJIBIHTaH.

4. bakya eCyMAYKTOpPYH ceOYYy YUYH JKaHbl CETIKMY UINTEJINI YbIKKaH, aj Oup
OTYYZ® Oup Heue TEXHOJIOTUSIIBIK onepauusuiapabl atkapar (EBpa3usulblk naTeHT
Ne 046860 «bakxua ocyMayKTOpYyH ce0Yyy YUYH CEIKUY).
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5. bakya ecyMAOykTepyH CENKUYTHH HErM3rd KOHCTPYKIMSUIBIK >KaHa
AKCIUTYaTAlUSIIBIK TapaMeTpepy HETU3IEITCH:

- apBIK TAPTKBIYTHIH OTBAJIBIHBIH DHU - 0,8 m;
- apBIK TAPTKBIYTHIH OMHUHUKTUTH - 0,7 m;
- (hpezaHbIH SHU -2 M™;

- TOIypaK HBIKTArbIYTHIH SHU: OpTOCyHarsl - 0,3 M, uetunaeru - 0,8 m;
- ce0Yyy4y AeHTeJeKTYH nuaMeTpu: 1apobi3 yuyH - 0,51 M, kooH yuyH - 0,64 Mm;

- ceOYyYy4Y JOHTOJIOKTYH Tyypachl - 0,06 M;

- IUICHKA TYPMOT'YHYH JUaMETPH - 0,25 M;

- )ka0yy4y TUCKTUH JUAMETPH -0,3 Mm;

- MapKepJIEpANH y3YHIYyTy - 2,47 m;

- BaKYyM/IyK HACOCTYH ailJIaHyy bUTJaM/IbITbI -3885 aitn/muH;
- (ppe3aHbIH BAJIBIHBIH AJIAHYY bUTIAM/IBITBI -1209 aiin/muH.

6. YpeH ceOyyHYH OHpACIIIMK MPOLIECCHH CYPOTTOIOH SMITMPUKAIIBIK
TEHAEMEJIEDP aJIbIHIaH.

7. WmTenun YbIKKaH TEXHUKAHBIH HaTBIMKAIYyldyry OOIOHYA TEXHUKaJIbIK-
DKOHOMHKAJIBIK HETH3AEME TY3YJYII, ©3YH aKTOO MOOHOTY J3cenTenreH, ai 1,75
KBUIJBI TY3T6H k€ 88 ra sxepre 6aKya eCyMAYKTOPYH 3TYY/1e ©3YH aKTauT.

ITPAKTUKAJIBIK CYHYILITAP

By unumMuii-u3nigee UIITEPHHUH aJKarblHAa UINTEINI YbIKKaH TEXHUKAJIBIK
KapaxxaT aibul yapba eHIypyUIYHIe, Oakya eCyMIYKTOpYH ceOyylle KOJJAOHyyra
CYHyIITamarT.

Kanpr xaOmyynmapaplH HETM3TH  KOHCTPYKUMSUIUIBIK — JKaHA  PEKUMIANK
napaMeTpJIepUH HETU3J00HYH »aHa 3CENTOOHYH METOIMKAChl, OLIOHJION 3I1e
WIMMAA  W3WJIAeeJIOpAYH HaThliKanapbl OKyYy MpPOLECCHUHAE, WHXXEHEPAUK
KaJpjapabl JasplooJ0 JKaHa JKaHbl TEXHUKAJBbIK KaOIyynapIel Kypyyna
J0JI000PII00 UILITEPUH]IE KOJIZIOHYYyTa CyHYIIITajar.

CIIUCOK OITYBJIMKOBAHHBIX PABOT 11O TEME JTUCCEPTALIMHU

1. CocrossHMEe W pe3epBbl MAIIMHOMWCIIONB30BAHUSI B arpapHOM CEKTOpE
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cenbckoro xo3siictBa Keipreizcrana [Tekct] / P.A. Kaceimbekos, C.K.
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umenun K.M. Ckpsbuna, Ned (40). 2016. -C. 57-60. Pexum pocryna:
https://www.elibrary.ru/item.asp?id=26997448

3. AxmaroBa, C.K. Pazpaborka MeCTHBIX 00pa3loB O0OOpYyAOBaHUN IS
TexHonoruu kanenbHoro opormeHusi [Texcr] / C.OK. Axmaroa. BectHuk
KbIpreizckoro HanumoHallbHOTO arpapHoro yHuBepcuteta um. K.M. Ckpsiouna.
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KBIpreI3ckoro HamMOHAIBHOIO arpapHoro yHusepcutera uMmenun K..
Ckpsiouna, Ne4(40), 2016. - C. 67-70. Pexxum noctyma: https://www.elibrary.ru/
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0axueBbIx KyabTyp [Texer] / C.OK. AkmatoBa. Journal of Advanced Research in
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AxmartoBa Ceim0aT ’KamanoBHanbiH 05.20.01 — aiipl1 yap0acbiH
MEXaHU3AUMSJIAITHIPYYHYH TEXHOJIOTHSJIAPHI 2KAHA KaPaKATTAPbl AIUCTUTH
00I0HYA TEXHUKA WINMJAEPUHIH KAHAUIAATHI MJIMMHUH JapakacbiH ajlyy Y4YH
«bak4a eCyMAYKTOPYH ce0yyuy KaHAa TAMYbLIATBIN Cyrapyyra cyy
JKETKHU3YYHY LIAPTTO0YY OPHOTMOHY MIITEN YbITYY» JIereH TeMaJarbl
JTUCCEPTAUMSACHIHbIH

PE3IOMECH

O30KTYY €O310pP: CENKUY, alKAJIBIITHIPHUITaH ka0ayynap, (ppesa, MieHka
TeIIery4, TaMyblIaTMa JIEHTa, 0aKkya eCyMAYKTOpY.

N3unneenyn od0bexkTucu. bakua ecyMIyKTepyH ceOyy >KaHa TaM4bLIaTbII
cyrapyyra Cyy MEHEH KaMCbhl3 KbUIyy YYYH apHairaH TexHojorusiap. bakua
©CYMIYKTOPYH CEIKHY.

M3unneenyH npeamern. Tomypak HMIITETYY4dy-ceOyydy MalIMHAHBIH KaHa
cyy Oepyy TY3YJAYLIYHYH TONYpPaKThbl MIITETYY >KaHa 0ax4ya eCyMAYKTOPYH ceOyy
MPOLIECCUHHUH 3aKOH YEHEMIYYJIYKTOPY

NM3unpeenyn makcarbl. [lapaMerpiiepyH HETU3/106 MEHEH CAITTYy
CyrapyyHy >KEHWIJIETYYUYY apblK TapTyyuy >KaHa TaMubLIaThIIl Cyrapyy Y4YH Cyy
MEHEH KaMChI3[004Yy TamubUlaTMa TYTYKTOPAYy Telleedy MEXaHU3MJIEPUH
KaMThIraH 0ak4ya eCYMIYKTOpPYH ce0Yyy YUYH apHaJraH TEXHHUKaJIbIK KapaXaTTbl
ULITEMN YBITYY.

HN3uapnee merogpopy: CHcTeMalblK MaMWiIe, MaTEMaTHKAJIbIK MOJEII00
BIKMajiapbl, CTAaTUCTUKAJIBIK  BIKMAQJIAap JKaHAa  HWHXEHEPAHK  JICENTeesep
KOJIZIOHYJITaH.

AJIBIHTaH HATBIKAJIAP KAHA AJIAPAbIH *KAHBLIBITbI: bakua eCyMAYKTOpYH
ceOyy OOIOHYAa TEXHOJIOTHSUIBIK —Omepanusiapabl  OUpreluKTe —aTKapyyra
MYMKYHIYK O€pyYy4Y ’KaHbl TEXHUKAJBIK Kapa)KaT UIITEJNIT YbIKTHI.

JKaHBUIBIKTap TOMOHKYIIYP/IO:

- Oup XKypyyde OuUp HeyYe TEXHOJOTHSJIBIK OIlepauusiapabl aTKaprad
alKaNbIIITHIPbUIraH arperaTThbiH KaHbl KOHCTPYKIUSIIBIK-TEXHOJIOTUSIIBIK CXEMAChI
cynymTansl (eBpaszusibik mateHt Ne 046860 « bakuya ecyMaykTepyH ce0yy YUyH
CENKUY);

- )Ka0ayyJiapAbIH KOHCTPYKIUSIIBIK, TEXHOJOTUSIIBIK jKaHa SKCILTyaTalUsIIbIK
napameTpJIEpUH aHBIKTOO YUYH 3CENTO6 METOAUKACHI UIITEIUIT YbIKKAH;

- 0ak4a OeCYMIYKTOPYH ceOYy YUYH CEsUIKAaHBIH XyMYIIdy OeIyKTepyHYH
napameTpJepuH ©3repTYy IMPOLECCTEPUH KaHa TaMUbUIATHII Cyrapyy Y4YH Cyy
MEHEH KaMChI3 KbUIyy IPOLIECCTEPHUH MYHO3[6T6H aHAJIMTHKAIBIK K63
KapaHIbUIBIKTAp TaObUITaH.

Koamonyy papaxkacel: WinmMuii-u3wigee WIITEPUHUH HaThIHXKaIapbl
Koiprei3 PecniyOnmKkachiHbIH JIbIKaH yapOaniapbiHjia, OIIOHAOW 3J€ ailbll yapOa
OKYY JKalJIApbIHBIH OKYY MPOLECCUH/IE KOJIOHYIYIy MYMKYH.

Koanonyy 4eiipecy: aiibu1 yapOa eHAYpYILY, ailibl1 yapOa skaHa MHXXEHEPIUK
OKYY JKalJIapbIHAArbl OKYY IIPOLIECCUH/IE.
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PE3IOME

auccepranuu AkmatoBoil Ceim0at KamasioBHbl Ha Temy: «Pa3paboTka
YCTAHOBKH /ISl IOCEBA M BOAONOAAYH KAIEeJbHOI0 MOJIHBA 0aX4eBbIX
KYJbTYP», IPEACTABJICHHON HA COMCKAHME YYCHOM CTeIeHU KAaHAMAaTa
TEeXHHYECKUX HAyK M0 cneuuajabHocTH 05.20.01 — TexHoJ/I0ruM U cpeacraa
MEXaHU3ALUMH CeIbCKOr0 X03HCTBA

KiroueBble cioBa: cesyika, KOMOMHUPOBAHHAsI TeXHUKA, (pe3a, YKIATUUK
TJIEHKH, KarebHas JIeHTa, 0aX4eBbIX KyJIbTYpPHI.

O0bekT ucciaegoBanus. TeXHOIOTHH, MpEAHA3HAUYEHHBIE ISl MOCEBA H
BOJIONOJIAYM ISl KaleJIbHOTO MojuBa OaxueBbIX KyibTyp. Cesuika JUIsl moceBa
0ax4eBbIX KYJIBTYP.

IIpeamet uccaenoBanusi. 3aKOHOMEPHOCTH MPOLIECCOB OOPAOOTKU MOYBHI U
noceBa 0axyeBBIX KyJIbTYyp MOYBOOOpAOATHIBAIONIC-TIOCEBHOM MAIIMHON U
YCTaHOBKOM BOJOMOJAYH.

Hean uccaenoanusi. OO0OCHOBaHUE NMAPaAMETPOB U pa3padOTKa TEXHUUECKOTO
CpelICTBa, NpPEIHAa3HAYEHHOro JJII MoceBa 0axyeBbIX KYJIbBTYp C MEXaHHU3MOM,
CIIOCOOCTBYIOLIMM MPOBEIECHUIO TPAJAMIIMOHHOIO TOJMBA Yepe3 apblK, a TAKKe C
MEXaHU3MOM YKJIaJIK1 TpyO Ha BOJONOAAYy JJIsl KareJbHOTO MOJIMBA.

MeToabl HCCJIeJOBAHMS. Hcnons30BaHbl CUCTEMHBIN oJX0/,
MaTeMaTUYECKHE METOAbI MOJIEIMPOBAHUS, CTATUCTUYECKHE METObI, UH)KECHEPHBIE
PacyETHL.

IHony4yeHHbIe pe3yabTaThl U UX HOBU3HA.

Pa3paboTaHO HOBOE TEXHMYECKOE CpPEICTBO, IO3BOJSIONICE KOMILIEKCHO
BBITMIOJIHUTH TEXHOJOTMYECKHE OTepalluy OceBa OaXUEBBIX KYJIbTYP.

HoBu3Ha 3akimrodaeTcs B CIEayOMEM:

- MIPEIOKEHA HOBas KOHCTPYKTHUBHO-TEXHOJIOTHYECKAS cxema
KOMOMHUPOBAHHOTO arperara, BBIIOJHSIIOUIETO0 HECKOJBKO TEXHOJOTHMYECKHUX
onepauuii 3a oauH npoxo (eBpaszuiickuii mareHT Ne046860 «Ceska it moceBa
0ax4eBbIX KYJIbTYD);

- pa3paboraHa MeToJMKa pacu€ra i ONpENEICHUS KOHCTPYKTUBHBIX,
TEXHOJIOTUYECKHUX U PEKUMHBIX TAPAMETPOB TEXHUKHU.

- HaAWJEHbl AHAIUTUYECKHE 3aBUCUMOCTH, XAPAKTEPU3YIOIIHME IPOLECCHI
U3MEHEHUS MapaMeTpoB pabOYMX OPraHOB CESUTIKH JJIs TOCceBa 0aX4eBbIX KyJIbTYp U
BOJOIIOAAYH ISl KAIlEJIbHOTO OPOILIECHHUS.

CreneHb MCHOJIb30BaHUs. Pe3ynbTaThl HayYyHO-MCCIIEIOBATENbCKUX PadoT
MOTYT OBITh UCTIOJIb30BAHBI B KPECThSIHCKUX X03s11cTBaxX Kpipreizckoit Pecmy6nmkwy,
a Takke B yueOHOM IPOLIECCe arpapHbIX By30B.

Ob6aacte npuMeHenusi: CenbCKOXO34WCTBEHHOE MPOU3BOACTBO, YUYEOHBIN
MPOLIECC arpapHbIX U MHKEHEPHBIX YUEOHBIX 3aBEACHUM.
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ABSTRACT

dissertation of Akmatova Symbat Zhamalovna on the theme: ‘Development of
installation for sowing and water supply for drip irrigation of melon crops’, in
support of candidature for a technical degree majoring in 05.20.01 -
Technologies and Means of Mechanisation of Agriculture

Key Words: seeder, combined technology, milling machine, film stacker, drip
tape, melon crops.

Target of research. Technologies designed for sowing and water supply for
drip irrigation of melon crops. Seeder for sowing melon crops.

Research subject. Regularities of soil cultivation and sowing of melon crops
with tillage-sowing machine and water supply unit.

Goal of research. Justification of parameters and development of technical
means designed for sowing melon crops with a mechanism that promotes traditional
irrigation through a ditch (aryk), as well as with a mechanism for laying pipes on the
water supply for drip irrigation.

Research approaches.

We used system approach, mathematical modelling methods, statistical
methods, engineering calculations.

Results and their novelty. We have developed a new technical means that
allows to perform technological operations of sowing melon crops in an integrated
way.

The novelty consists in the following:

- a new constructive-technological scheme of the combined aggregate,
performing several technological operations in one pass (Eurasian patent No.
046860 ‘Seeder for sowing melon crops) is proposed;

- a calculation methodology for determining the design, technological and
mode parameters of the equipment has been developed.

- analytical dependencies characterising the processes of changing the
parameters of the working bodies of the seeder for sowing melon crops and water
supply for drip irrigation have been found.

Extent of use. The results of research work can be used in peasant farms of the
Kyrgyz Republic, as well as in the educational process of agrarian universities.

Scope of use: Agricultural production, educational process of agrarian and
engineering educational institutions.
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