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PEDEPAT

Jluccepraumsi COCTOMT U3 BBEJICHUS, YETHIPEX Pa3eoB, 3aKIIOUEHUs, IBYX
MPUJIOKEHUSI, U3JIOKEHHass Ha 86 cTpaHumax U cojepxkut: 49 pucyHok, 13
Ta0JIMILI, CIIUCOK JTUTEPATYPHI U3 37 HAMMEHOBAHUIA.

KuaroueBble ci10Ba: CMa30YHO-OXJIAKIAIONINE TEXHOJIOITMYECKUE CPEACTBA;
CMa304yHO-OXJIaXKaaromas xKuakocTb; Macisabeie COX; BogocmemuBaeMbie COX;
pactBopbl 3nekTposanToB; cuHTeTndeckue COXK; mnomycunterndeckue COXK;
AMYJIbCHS; MacThl; cMasbiBatoliee aeicteue COXK; cmaunBaroniee neiictsue COX;
oxnaxpaaromas crocoonoctb COX; moromas cnocooHocts COX; nmpoHukaroriee
ceoricteo  COX; pexymee wu mnactudumupyromee gedcteue COX;
HIEPOXOBATOCTh MOBEPXHOCTH; pa3MepHasi TOUHOCTh; MOJIMMEPHI; HAKJIET.

AKTYaJIbHOCTh HCCJIEIOBAHMS 3aKJIIOYAeTCs B VYIYUIICHHM KauecTBa
00pabaTblBa€MbIX MOBEPXHOCTEH M TOYHOCTH OOPaOOTKU 3a CUET paCUIMPEeHHS
HOMEeHKIaTypbl oreuecTBeHHbIX COXK. Pemienne naHHOW 3amaum  SABISIETCS
aKTyaJIbHOU MPOOJIEMOM JII1 MATMHOCTPOUTEBHOT'O MPOU3BOICTRA.

Heas  uccaemoBanms. IloBeicuTh  1IEpOXOBATOCTH  00pabOTaHHBIX
MOBEPXHOCTEN U pa3MEPHYIO TOUHOCTh C MPUMEHEHUEM pa3pabOTaAHHOIO HOBOTO
cocTtaBa BogopacTtBopumoit nonumepnoit COX.

O0bexT uccienoBanusi. MaliMHOCTPOUTEIIBHBIE AETANH.

Meton  ucciaenoBanmii.  JlabopaTopHble  HCClIEIOBaHUS,  METOJIbI
TJIAHUPOBAHUS AKCTIEPUMEHTOB, Hay4YHBIX HCCIIeIOBaHUM, METOJIBI
MaTeMaTU4YeCKON CTaTUCTHKH.

IMonyuennsnlie pe3yabraThbl. 1) pazpabota psia HOBBIX cocTaBoB COX; 2) ¢
ucnoib3oBanueM BojopactBopuMoir COX  uHTeHCHUbUIMpOBAICS TpoIece
0o0paboTKu MeTajjia pe3aHueM; 3) ToJiydeHa Tpebyemasi IIEpOXOBATOCTh U
pa3MepHasi TOYHOCTb 00paOOTaHHBIX JeTajeil MallMHOCTpOeHUs; 4) MmpeioKeHa
IU1sl pakTrdeckoro ucnonb3oBanuss COXK BPII-3.

Hayunasi noBu3Ha pabotrbl. Pa3zpaGotansl HOBble cocTaBel COX s
UCCJIeIOBAHUIM U ONpeleNieH JYYIIUd COCTaB, KOTOPBIM MO3BOJMI MOBIMUATH Ha
napamMeTpbl KadecTBa O0OpaOOTaHHOW TOBEPXHOCTH H TOYHOCTh OOpabOTKHU
JeTallell ¢ MCMOJIb30BaHUEM OCOOEHHOCTEN BOJOpacTBOpUMBIX nonumepo COX.
Pa3paboTanbl MaTeMaTUYEeCKUe MOJeNH OTIpeeIISIIOIINe BIIUSIHUE
BojopacTBopumoii mosmMepHod COXK Ha  mepoxoBaTOCTh IOBEPXHOCTH H
pasMEPHOM TOYHOCTH.

Hayuynasi 3Hauumocth wuccjenoBanuii. 1) IIpoBegeHbl KOMILUIEKCHBIE
TEOPETUYECKHE W TMPAKTHYECKUE HCCclieoBaHusl 1mo pa3padotke coctaBoB COX
JUISL TIOBBIIICHHUS IIEPOXOBATOCTH U pa3sMEpPHOM TOYHOCTH 0OpaboTaHHOMU
MOBEPXHOCTH; 2) pa3paboTaHbl MATEMAaTHUYECKUE MOJICIIM HCCIICAOBAaHUN BIUSHUS
PEKUMOB pe3aHUsl Ha IIEPOXOBATOCTh B PA3JIMUHBIX Cpeliax

IIpakTHyeckasi 3HAUMMOCTH PadOThI:

- pelleHa Hay4yHO-TEXHMYecKas MmpobiieMa MO0 YIYYIICHHIO KadecTBa
00pabOTaHHBIX TOBEPXHOCTEH M  TOYHOCTU OOpabOTKM C  MOMOIIBIO
pa3paboranHbix COXX Ha 0CHOBE BOJJOPACTBOPUMBIX MTOJIMMEPOB;
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- BO3MOXXHOCTh MCTIOJIb30BaHUS C YUCTOM JCHCTBHUS IMOJIMMEPOB M3 OTXOJ0B
MIPOU3BOJICTBA;

- ucniob3oBanue moao0HbIX COX maet: ynydiieHne kadecTBa o0paboTaHHOH
MMOBEPXHOCTH, TOYHOCTH OOpaOOTKH JeTajeii | YIYUIICHHE SKOJIOTHYCCKOMN
00CTaHOBKHU.

Caenenus o myoaukanusx. [To Teme auccepranuu onyonukoBaHa 1 cTaThs

OcHoBHaf YyacTh

Bo BBeneHun 000CHOBaHa aKTyalbHOCTbh MCCIIEOBaHUM, CHOPMYIHpPOBaHA
1eabp paboThl, MPEACTaBICHbl Hay4dHas HOBHU3HA M MpaKTUUeCKas 3HAYUMOCTH
pe3yabTaTOB, TMPHUBEACHBI OCHOBHBIC IIOJOKCHHUS, BBHIHOCHMBIE Ha 3alllHTY,
CTPYKTYpa U 00bEM JHCCEepPTALUU.

MarepuaJjbl 1 METOAMKA UCCJIEAOBAHUH

B cooTBeTcTBHU C 11e71bI0 PabOTHI TpeboBaIach NOCTaBKa 3aa4u C pEUICHUEM
UX B CIIEYIONIEH MOCIe10BaTEIbHOCTH:

1) pa3paboTka ¥ M3rOTOBJICHHWE HOBBIX COCTAaBOB BOJOPACTBOPUMBIX
noauMepHbix COXK ¢ 1enplo uX JanbHENIIEro NCCIIe10BaHuUS;

2) mIaHUpPOBaHHUE PKCIIEPUMEHTOB I omnpeeseHus gydmiero cocrapa COX
M, C Y4EeTOM IUIAaHUPOBAHUs, MPOBEICHHUE UCCIEJOBAHUNM €ro IO BIWUSHHUIO Ha
MpoLecC pe3aHus, MIEPOXOBATOCTh O00PaOOTaHHOW MOBEPXHOCTH U TOYHOCTH
00paboTKU B CcpaBHEHHWHU C OdTajloHHBIMH, 3aBojckumu COX. Pazpabortka
pPEKOMEHIAIMU TI0 €€ UCTI0Ib30BaHUIO;

OkcnepuMeHTasbHbIe uccaeaoBanus COX nmpoBoauIrch MpU TOYECHUU CTaJH
mapok Cranp20, 20X17, 14X17H2, nauboiiee MMPOKO MNPUMEHSEMbBIX IPHU
W3TOTOBJICHUU JICTAJIE Ha  MaIIMHOCTPOUTENBHBIX  3aBojax  BocTodHo-
Kazaxcranckoro pernona.

CocraBlieH TMOPSAI0K TPOBEACHUS Ja0OPAaTOPHBIX W IKCHEPUMEHTATbHBIX
WCCIIEIOBAHUM IIEPOXOBATOCTH O0OpaOOTAaHHOMW TMOBEPXHOCTH U TOYHOCTHU
00paboTKH.

HccnenoBanus kauecTtBa 00pabOTaHHOW MOBEPXHOCTH U TOYHOCTH 00paOOTKU
MIPOBOJIMJIUCH C WCIIOJB30BaHUEM JIA0OPATOPHON YCTAaHOBKU W METPOJIOTHYECKUX
MUKPOCKOTIOB.

HccnenoBanne B Hampaiaenue co3ganuss COXK ¢ 3agaHHBIMH
TEXHOJIOTHYeCKUMH XapaKTepUCTHKAMHM

[TonGopoM paznu4HOro coyeTaHUsl MOJHUMEPOB, CIOCOOHBIX OKa3aTh TO WU
nHOe JeiictBue, MOxHO co3aath COX ¢ 3agaHHBIMM TEXHOJIOTMYECKUMHU
cBoiicTBamMu. M3yunB CBOMCTBA MOBEPXHOCTHO-aKTHUBHBIX BEIECTB, C LEIbI0 HX
npuMeHeHue B pa3paboTke HOBBIX cocTtaBoB COXK, ObLIO OmpeaeneHo, uyTo s
JTOCTH)KCHUSI HEOOXOAUMBIX  TEXHOJIOTMYECKHX  XapaKTEPUCTUK  KHUIKOCTH,
HEOOXOMMO HCIIOJIb30BaTh MOJUMEPHI C B3aHMMOMCKIIIOYAIOIIMMU CBONMCTBaMH,
KOTOPBbIC MOHIKAIOT CHUJIBI TOBEPXHOCTHOTO HATSKCHHS U TIOBBIIIAIOT €€ BA3KOCTb.
C o1oii 1menpto paszpabotanbl Tpu coctaBa COXK ¢ pa3nuuHbIM COJIepIKaHHEM
MOJINMEPOB.

Jlns  manbHeimero  ynydiieHuss  TexHosiormdeckux — cBoiictB  COX,
moTpeOoBaIOCh TPOBECHNE UCCIICA0OBAHUM TPU BaphbUPOBAHUN PEKUMOB pE3aHUs
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(n, o6/muH; S, MM/00; t, MM). C 1€JIbIO MOBBIIIEHUS OXJIAXAIOIIETO CBOMCTBA
COX B maHHBIA CcOCTaB, HapsaAy C JAPYTHUMH TOJUMEPAMH, OBUIH BBEICHBI
CIIUPTOCOJICPKAIINE BOJOPACTBOPUMBIC TIOJUMEPBI - OTXOJBI  IICJUTIOJIO3HO-
OyMaXHOTO HW  CIHPTOBOIO  MPOM3BOACTBA. B  pe3ynbTaTe  JIeHCTBHSA
BOJIOPAaCTBOPHMBIX IOJIMMEPOB HM3MCHMJICS MEXaHM3M pe3anus. JleiicTBue
aJCOpPOIMM  TOJIMMEPHON  IJICHKH  yBEIMYMIOCH, Yyroid JACHCTBUS  CHUIIBI
CTPYXK000Opa30BaHUs YMEHBIIUIICS, M BO3POCIH HOPMaJIbHBIC CHUJIBI CJIBUTA.

HccaenoBanne BIAMAHHS HOBBIX BOJOPACTBOPMMBIX IOJHMEPHBIX
coctapoB CO’K Ha mIepoXxoBaTOCTh NOBEPXHOCTH M TOYHOCTH 00padOTKH

YcranoBuB kputepuu omneHku coctaBoB COXK, mo kavecTBy 00pabOTaHHOMU
MOBEPXHOCTH, IepoxoBaTocTH (Ra), m Tounoctu o6paborku (D), mpoBeneHsb
HCCJICIOBaHMS pa3pabO0TaHHBIX COCTABOB CMAa30YHO-OXJIK/IAIOMINX KUIKOCTEH. B
pe3yNIbTaTe aHaJIM3a KPUTEPUEB YCTAHOBJICHO, YTO HAWIYYIIMM SIBJISIETCS TPEThUU
cocTaB (PUCYHOK 1, 2).
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Pucynok 1 — Bauaaue COX Ha mepoxoBatocTs npu ToueHuun cranu 14X17H2:
Vpes=43m/mun; S=0,13 MM/06; t=0,5 mm; pesuom T15K6, ¢=60°.
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Pucynok 2 — Bnusiane COXK Ha pazMepHYyI0 TOYHOCTh IPU TOUYEHHUH
ctanu 14X17H2: Vpez=43m/mun; S=0,13 mm/06; t=0,5 mMm; pesrom T15K6,
¢=60°.

Ananu3z rpaduka (pucyHOK 3) TIOKa3blBaeT, UTO MaKCUMajbHas
HIEPOXOBATOCTh TMOBEPXHOCTH HAOJIOAaNach MPU MalbIX CKOPOCTSIX pe3aHusl.
JlanbHeiiliee yBeTMYeHUE CKOPOCTH pe3aHusl CIIOCOOCTBOBAJIO CHUXKEHUIO BBICOTHI
MuKpoHepoBHOcTel.  [IpuBeneHHbII  Trpaguk  MOKa3bIBaeT, 4YTO  BBICOTA

MUKpPOHEPOBHOCTEN Ha 00paboTanHOM noBepxHocTH 3aBUcUT oT COXK u ckopoctu
pe3aHusl.
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PucyHok 3 — 3aBUCHMOCTB IIEPOXOBATOCTH MTOBEPXHOCTH OT CKOPOCTH pE3aHUs
pu ToueHuM ctanu 14X17H2



Ha rpaduxax (pucyHok 4) mpuBeneHbl HKCIIEPUMEHTAJIbHbIE 3aBHCHUMOCTU
HIEPOXOBATOCTHU MOBEPXHOCTU Rz oT mogauu S npu pe3anuu B cpene COX BPII-3.
BenmnunHa MHUKPOHEPOBHOCTEM pACTET C YBEIWYEHHUEM IOJAa4yd, HO HE IMPSAMO
MIPONOPLUOHAJIBHO.
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PucyHnok 4 — 3aBUCUMOCTb 1IEPOXOBATOCTH TOBEPXHOCTH OT TJTyOUHBI Pe3aHus
pu ToueHuM ctanu 14X17H2

C yBennyeHweM TOJlayd B MATh pa3 3HAYCHHUE IIEPOXOBATOCTH BO3POCIO B
2...3 pa3a. OIHaKO MMEET 3HAYECHUE CHUIKEHHUE LIEPOXOBATOCTH MOBEPXHOCTH C
YBEJIMUEHHUEM CKOPOCTH PE3aHMUS.

PesynpTaThl  uccrnegoBaHMM  OpM  TOYEHUM  KOHCTPYKLIMOHHBIX U
JIETUPOBAHHBIX METAIOB B cpenae paznuuHbix COXK mokazanu, yTo HaubOJbIIAS
CTOMKOCTh PEXYLIEr0 HWHCTPYMEHTa JOCTUTaeTCs C MPUMEHEHUEM TPEThEro
coctaBa BojmopactBopuMor noiumepHord COX nazBanuwii BPII-3 u umeromuii
CJIEAYIOIEE COOTHOUIEHNE COCTABIIAIOIINX:

Hutpun natpus 2,0

Cnupt 3TUNOBBII 25,0
IlonuBuHMIAIIETAT 15,0
IonuBrMHUIAMUT 3,0
I'muuepun 10,0

Bona OCTaJIbHOE

[lonyueHnHble monoOXkuTENbHbIE pe3yabTarel BausHus COX — BPII-3, B
CpPaBHEHHE C CYUIECTBYIOIIMMHU CMa30YHO-OXJAXKIAIOMNUMU KUJKOCTSIMHU, Ha
IEPOXOBATOCTh  0Opa0OTAaHHOW  MOBEPXHOCTH W Pa3MEpPHYI0  TOYHOCTh
OOBSACHAIOTCS ~ OCOOEHHOCTBIO  MEXaHW3Ma  pe3aHusi  M[OJA  JICUCTBHEM
aacop6mmonnoi nonumepHoi mwienku COX BPII-3 u xapaktepoM npoxosiiei B
MeTaie 1edopManun.



3akiouyenue

1 U3yuenne COXK Ha OCHOBE BOJOPACTBOPUMBIX MOJHUMEPOB MOKA3aJ0, YTO
UX  MOXHO NPUMEHUTh IJis YBEJIWYEHUS MPOU3BOJAUTEIBHOCTH, YIYUYIICHUS
KauecTBa 00pabOTaHHOW MOBEPXHOCTU U pa3MEpPHO TOUHOCTH.

2 Pa3paboTaH psii HOBBIX COCTaBOB BOAOpacTBOpUMBIX mosnuMepHbix COX u
onpenenieH pauvoHanbHbIM coctaB COJK ¢ BOIOpPacTBOPUMBIMHU MOJUMEPAMU
BPII-3, xotopwiii sBisiercss HaumbOonee HGGEKTUBHBIM aisi  00pabOTKU
JIETMPOBAHHBIX U KOHCTPYKIIMOHHBIX CTAJIEH C 3aJaHHBIMU PEKUMaMU PE3aHUs.

3 IMonyyeHsl MaTeMaTHUYECKUE MOJICNI UCCIIEAOBAHHBIX MPOLIECCOB PE3aHUS C
puMeHeHueM BojaopacTBopumor nosmmepHoit COXX BPII-3  ymenbmiaronas
IIEPOXOBATOCTh 00PaOOTaHHON MOBEPXHOCTH.

4 Pe3ynbTaThl MCCIEAOBAHMA MOTYT OBITh HMCIOJB30BAaHBI MPH 00pabOTKe
JIETUPOBAHHBIX U KOHCTPYKLUMOHHBIX cTajiel ¢ TpeOyeMoil I1epoXOBaTOCThIO
MOBEPXHOCTH U TOYHOCTU 00pabOTKU

5 DxoHomuueckuil 3GdEKT OT BHEAPEHHUs Pe3yJbTAaTOB IAUCCEPTALMOHHON
pabotsl coctaBmii 620000 TeHTe B TOJ TOJIBKO JJISI OJTHOTO MPEITPUSITHUS.

Cnmcoxk HayYHBIX TPYAOB

1 BaiimynaunoB A. X. CpaBHurenbHblid aHanu3 cymectyromux COTC no
BJIUSHUIO Ha KayecTBO 00pabOTaHHON MOBEPXHOCTH JAETalleld U3 yriaepoOAUCTBIX U
KOHCTPYKIIMOHHBIX cTanel // Marepuansl 10-i1 PecyOnukaHcKol CTyaeHYECKON
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Introduction

Now large attention is given to perfection of technology of machining,
increase of productivity and accuracy of processing of details, improvement of
quality of processable surfaces and increase of stability of the tool.

The meaning of lubricany-cooling technological environmentsis continuously
increased in connection with introduction of high-speed methods of processing of
metals, high-efficiency automatic transfer lines, flexible complexes and metal to
cutof machine tools, and also with increase of the requirements to quality of
processable details and ecology of an environment.

At the machine-building enterprises recently with the purpose faster and
sensitive to react on inquiries of the market the tendency of formation of the
flexible automated manufactures is observed. In turn for a choice and operation of
lubricany-cooling liquids in conditions the performance of increased requirements
connected to specificity of their functioning in these manufactures is necessary.
There is a following: universality lubricany-cooling liquids at use on various
operations of machining (within the limits of one flexible industrial system)
products of the variable nomenclature from different materials; possession by the
raised cooling and greasing properties; protection from corrosion; stability and
durability; an opportunity of the automated control, including management from
the COMPUTER; possession by required sanitary - hygienic properties. The
experience of advanced machine-building factories shows, what effective
lubricany-cooling liquids allow in 1,2-4 times to raise stability of the tool, but 20-
60 % to increase modes of cutting, on 20-50 % to raise productivity of work to
reduce expenses of energy at machining, and also to improve quality of a
processable surface, sanitary - hygienic working conditions working, more full to
use opportunities of the modern automated equipment.

Most important of the requirements to lubricany-cooling technological
environmentsis are maintenance of increase of stability of the cutting tool and
increase of quality of a processable surface at observance of the given accuracy of
the processed surface. The performance of these requirements results at the end in
decrease of cost of metal working owing to reduction of expenses by the cutting
tool, reduction of a marriage and idle times of machine tools connected to
replacement not sharp of the tool.

For maintenance of competitiveness of production it is required on the one
hand, to reduce e € the cost price, and with another to raise quality. Therefore
problem of application modern lubricany-cooling liquids at machining metals by
cutting is reduced to search of their cheapest kinds, not reducing thus of quality of
processable production.

Therefore further research jobs on improvement and creation qualitatively
new lubricany-cooling liquids are rather perspective.

On the basis of the carried out review of various known lubricany-cooling
technological environments of metals, used in processing, the cutting, reveals new
perspective in development group lubricany-cooling liquids on a basis soluble in
water of polymers. The comparative analysis functional, technical characteristics
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lubricany-cooling liquids on a basis soluble in water of polymers is carried out.
These liquids on the technological properties do not concede or even surpass
known structures on the basis of products to overtake of petroleum.

For the decision of the given problem it is necessary to develop new structures
of lubricany-cooling liquids on a basis soluble in water of polymers for turning
processing raising accuracy of processing and quality of processable surfaces.

The given job is devoted to improvement of quality of processable surfaces
and accuracy of processing by research of influence soluble in water polymeric
lubricany-cooling liquids on a roughness of the processed surface and the size
accuracy at to grind constructional steel.

The urgency of a problem consists in improvement of quality of processable
surfaces and accuracy of processing at the expense of expansion of the
nomenclature domestic lubricany-cooling liquids. The decision of the given task is
a urgent problem for machine-building manufacture.

The purpose of job. To raise a roughness of the processed surfaces and the
size accuracy with application of the developed new structure soluble in water
polymeric lubricany-cooling liquids.

Scientific novelty of job. The new structures lubricany-cooling liquids for
researches are developed and the best structure is determined which has allowed to
reveal earlier unknown features of influence of components lubricany-cooling
liquids with soluble in water by polymers on parameters of quality of the processed
surface and accuracy of processing of details.

The mathematical models determining influence soluble in water polymeric
lubricany-cooling liquids WSP-3 on a roughness of a surface and the size of
accuracy are developed.

The practical importance of job:

- The scientific and technical problem on improvement of quality of the
processed surfaces and accuracy of processing with the help developed lubricany-
cooling liquids on a basis soluble in water of polymers is decided;

- Opportunity of use in view of action of polymers from withdrawal of
manufacture;

- Use similar lubricany-cooling liquids gives: improvement of quality of the
processed surface, accuracy of processing of details and improvement of ecological
conditions.

Structure and volume of job. The dissertation consists of introduction five
sections, conclusion of two applications stated on 85 pages and contains: 49
figures, 9 tables, list of the literature from 35 names.

The basic part.

In introduction the urgency of researches is proved, the purpose of job is
formulated, are submitted scientific novelty and practical importance of results, the
basic rules which are born on protection, structure and volume of the dissertation
are given.

Object of research. A roughness of a surface and the size accuracy of details
from the contents of carbon and constructional steels.
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Direction of research. Development and research of new structures soluble in
water polymeric lubricany-cooling liquids for turning processing. A choice of the
optimum structure improving quality of a processed surface and accuracy of
processing, and having the low cost price.

Materials and technique of researches

According to the purpose of job the delivery of a task with the decision them
in the following sequence was required:

1) Development and manufacturing of new structures soluble in water
polymeric lubricany-cooling liquids with the purpose of their further research;

2) Planning experiments for definition of the best structure lubricany-cooling
liquids and, in view of planning, realization of researches it on influence on
process of cutting, roughness of the processed surface and accuracy of processing
in comparison with reference, factory lubricany-cooling liquids. Development of
the recommendation on its use.

The experimental researches lubricany-cooling liquids were spent at to grind
became of the stamps steel20, 20X17, 14X17H2, details, most widely used at
manufacturing, at machine-building factories of the East Kazakhstan region.

The order of realization laboratory and experimental researches of a
roughness of the processed surface and accuracy of processing is made.

The researches of quality of the processed surface and accuracy of processing
were spent with use of laboratory installation.
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Tylingeme

Ocel maK YJIKEH Ha3apfa TOJBIK KETULAIpYre MEXaHUKalbl ©HJIeY
TEXHOJIOTHSJIAPBI, OHIMIUIIK JKOFapbUIayblHA KoHE OOJIIEKTEep/IH OHJCY
TOJIIKTEpl, OHJENEeTIH OCTTeplliH cama jKaKcapyblHa J>KOHE acmam OepiKTiri
KOFapblIayblHa .

Kary-canKpIHAATYIIBI TEXHOJOTHUSUIBIK opTanapabiH MarbiHackl (QKCTO)
TOJIACCHI3 ©CEeJ] METAJJApblH OHJCY IIaIIlaH JMICTEPIHIH EHri3yiMeH OCHIMEH
opaiiiac, JKOFapbl ©HIMJII aBTOMATThl ChI3BIKTAp/bIH, UUITIII KEIIECHAECPIH KoHe
METa/ll KECETIH CTaHOKTapHblH, COHBIMEH KaTap ©HJIeNeTiH OeeKTepIiH
camachlHa TajJanTap/iblH >KOFapbUIaybIMEH KoHE KOpIIAaFaH OpTa 3KOJIOTHSICHIHBIH.

MamuHa sxacallTelHIapAbl KOCIMOpBIHIAapa MaKcaTleH COHFbl Ke3nue Oasap
cayajnjapblHa  JKbUIJJaM  JKOHE  CepreKk  IaFblUIbicy  KeOIpeK  HMUITI
aBTOMATTAHABIPbUIFAH OHJIPICTEPAIH Kypy TeHaeHuusichl Oaiikanaasl (MAE).
Tannayra apHanfaH j>KOHE >ary-CalKbIHAATYLIbl CYHBIKTBIKTapIblH KaHaybl ©3
kezerinze (KCC) UAE mapTrapbeinaa skorapbl TaJlaTapAblH OPbIHAATYbI KaXKeTTI,
OaillaynbuUlapJblH ~ €PEeKIIUTIKIIEH  OJIApABbIH  JKYMBIC — JKacayAblH  Oyjap.ibl
eHipictepae. Typae keneci Ooyiafbl: Kary-CaJIKbIHAATYIIbBl CYHBIKTBIKTAPIbIH
oMOeOanThIFbl  KOJJAHYy  JKaHbIHAAQ  OPTYPJAUIEpAl  MEXaHMKalbl  OHJEY
onepauusiapbiaa (mekrepae OlpeyAiH HUIT eHJIpIC >KYHEeHIH) op Typdl
MaTepuaiiapAad e3reprim OyHbIMIAapbIHBIH; M€ OO0y >KOFaphl CAJIKbIHIATYILIBI
KOHE Mal XKarbUIFaH KaCHUETTEPMEH; KOPPO3USHBIH CaKTal Kaldybl; TYPaKTBUIBIK
KOHE Y3aK OMIPIIK; aBTOMATTaHABIPbUIFAaH Oakbulay MYMKIHIILIIT, OBMHBIH
Oackapybl Koca; #e O00Jly KOMBLIATBIH Tajal CAHUTAPJIBIK - THUTHEHAJIBIK
KaCHETTEPMEH.

ANJBIHFBI MallIMHA KACAWTBIH 3ayBITTAPABIH TOKIpHOECi KepceTel, He acmarl
OEpIKTIr1 >KOFapbUIaTy >KaFy-CAJIKbIHJIATYIIBl CYWBIKTBIKTAPOEH HOTHXKENIUIep
1,2...4 Gipre pykcat ereai , Oipak kecy Toprtintepi 20...60% ynkeiTy , eHOek
enimaunir: 20..50% KorapbUiaTy, MEXaHHKaldbl ©HIEY >KaHBIHIA SHEPIUs
OemniHyJiep a3alTy, COHBIMEH KaTap 3amMaHJac aBTOMATTAHJIBIPbUIFAH XKaOabIKTay
MYMKIHIIUTIKTEP1 )KYMBICIIIBI, KOOIPEK TOJBIK KOJAaHy OHIeNeTiH OeT cama, eHOeK
CaHUTAPJIBIK - THTUEHANIBIK IAPTTAPhI )KAKCAPTY.

EH MaHp3AbIapMEH acnan KeCceTiH >KaFy-CaJKbIHIATYIIbl TE€XHOJOTHUSIIBIK
opTanapJblH MarblHAChIFa TajanTapjaH OEpIKTIK apTy KamTaMachl3 €Tyl KeleAdl
KOHE OHJIeNIeTIH OeT cama >KOorapbulaybl OHJENIHreH OeT OepulreH IoIAIKTepl
cakray skaHblHAa. OpblHAaNy OyJiapAbl METalll ©HJley KYHbl TOMEHJEYIHE aKbIp
COHBIHJA TaJamnTapibl €pTill 9KeJeal MIBIFBIHIAPABIH a3aiobl coJl ceOenTi acmnamn
KECEeTIH, HEeKe  KbICKApTyblHA  JKOHE  CTAaHOKTAapJblH  TOKTAayJapbIHbIH,
OailyiaynbutapIbIH MYKAJIFaH acran aybICThIPYbIMEH.

OHIM 0oceke KaOUIeTTUIIr KaMTaMachl3 €TyiHEe apHaJlFaH Kepek O1p >KarblHaH,
KeMiTy e€ ©3HAIK KyH, ajJ camachlH apTThipy. backa jkary-CajJKbIHIATYIIbI
CYMBIKTBIKTapOeH 3aMaHaac KOJIJJaHy MpoOJjeMachl COHJBIKTAaH MeTalgapIblH
MEXaHUKaJIbl OHJEYylHE €H - TYpJEpIiH OoJapAblH KeCcyMeH i3ien Ta0yra
anapbLIajibl , TOMEHJIETIICH OHIeJIETIH OHIM MbIHA carajiaphl.
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XKakcapymeHn oOHaH aprbl FBUIBIMH - 3€PTTEY JKYMBIC COHJBIKTaH >KOHE
’Kacayra  JKary-CalIKbIHAATYIIbl  CYHBIKTBIKTapOEGH  camaibl  >KaHalapJblH
MEPCIEKTUBAIIBI OTE KEJe/l.

Kecymen merangapiblH ©HJACYIHJE KOJAAHBUIATBIH OPTYpJl Oedruil >Kary-
CAJIKBIH/IATYIIbl TEXHOJOTUSIIBIK OpTaJapJblH OTKI3UIT€H IIONYybl HETI31HIE, CY
epiteTin nonumepiepAiH Herizigae KCC ToObl gaMmyra >kaHa MEpPCIEKTHUBAIBI
anpikTasiFaH. Cy  epitetin  nomumepiiepain  Herizinge JKCC  icrerew,
TEXHOJIOTHSIJIBIK MIHE3JIEMENIEPIHIH CcalbICThIpMa Tajjaybl OTKI3LIreH. bymap
MyHall albIpynapbl CYMBIKTBIKTa ©3 TEXHOJIOTHSUIBIK KACHETTEPMEH OHIMAEP/iH
HETri31H]1e OeNrill KypaMaapsl ol 6epmeiil Hemece TinTi 0ackiM 00JIabl.

Tan ockl mpoOsiemMa MIeNIIMIHE apHAJIFaH TOKAPBJIBIK OHJICYTe apHaJIFaH Cy
EpITETIH MOJMMEPJICP/IIH HETI31HAE JKaFy-CaJKbIHIATYIIbl CYHBIKTHIKTAP IbIH KaHa
KypaM/Jlapbl KaKETT1 OHJEY, OHJCYJIep KoHE OHJCICTIH OCTTEepAiH canachl JoJIIK
KOFapbLIATYIIbI.

Tan ockl XymbIC eHIeNeTIH OeTTepAiH cama >KaKcapyblHa apHaJIFaH MoHE
OHJICY JOJIIKTEP1 KOJIMEH OHJICIIHTeH 0eT KeAip-OyabIpIbIFbIHA BIKIMAJIBIH Kacay
3epTTeyiepl KoHe OIpKeNKl JoNAIK KOHCTPYKIMSIIBIK JKOHE KOCIajlaHFaH
OonaTTapbIH Kaipaybl >KaHbIH/A.

[IpoGnema e3eKTuLIIr eHAENeTIH OeTTepAlH cama *akcapyblHaa 00Jabl dKoHE
eHJiey nanaikTepi woTThiH apThiHaH JKCC. OTaH HOMEHKIIaTypa KeHEeUTynepi Tan
OCBI MaKcart IIeIIiMi MallliHA JKacalThIH OHIPICKE apHAIFaH ©3eKT1 mpoldjeMaMeH
KeJe/l.

Kympic makcatsl. Cy epitetin noaumepaslk KCC eHaenreH kaHa Kypambl
KOJJIaHYbIMEH OHJIETIIHIeH OeTTepAlH KeaIp-OyAbIPIIbIK >KOHE OIpKEeIKl IOJAIK
KOFapbLIaTy.

JKyMBbIC FBUIBIMU KaHAIBIFBL. 3epTreynepre apHanrad KCC xaHa KypaMmaapbl
OHJICTITEH OHE >KaKChl KypaM alKblH, epTepeKk OHJENIHreH OeT camajapbl jKoHe
O6MNIIeKTEP/IIH OHIEY M BIKOAIBIH jKacay O€Nrici3  epeKIIeNiKTepl
napametpiaepre cy epiterin noaumepiepmer KCC KypacTelpylibl alKbIHAAayFa
pYKcart eTTi.

ber kenip-OyabIpibiFbiHA >KOHE OIpPKENIKl IOIAIKTIH - 3 BIKOAIBIH jKacay
AHBIKTAYIIbl MAaTEMATUKAJIBIK YJITLIEP/1 OHJIC/ITEH.

JKyMBIC TpaKTUKAIBIK MaHBI3IUTBIFHI :

- OHJIENIIHIeH OeTTep/iH cama *aKCcapybIMEH FBUIBIMH - TEXHHMKAJIBIK IMpoOjema
HICMIUITEeH  JKOHE  OHJAeY  JONJIKTepl  apKachlHAAa  Kary-CaJKbIHJIATYILIbI
CYMBIKTBIKTapOEH OHACITCHICP/IIH CY €PITETIH MOTUMEPIIEPIiH HET131H e,

- KOJJAaHy MYMKIHIIUTINT ©HAIpIC KEeTyJepiHEH MOJUMEpIep/iH OpPEeKeTl ecerKe
ana;

- KOJJAHy >Kary-CaJIKbIHJATYIIbl CYHBIKTBIKTApOEH YKcacTapAblH Oepeni:
OHJICJIIHTeH OeT cama »JKakcapy, OeJIIeKTepliH OHJeY IOJIIKTepl KoHE
HKOJIOTUSUTBIK JKaFAail skakcapysbl.

Kapusmaynei. Juccepramusi TakbpIpplObIMEH OIp Makaja >KapusUlaHFaH
«OHJENETIH OeT canachblHa Kary-CaJKbIHIATYIIbl CYHBIKTHIK BIKIAJIBIH JKacay )KoHe
OeeKTep 1iH OIPKENKI JOIIIT1».
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KypbuibiM koHe >kyMbIc Keiyiemi. Jluccepraumsi KipicneaeH Ty3enezdl, Oec
0eJ1iM, HOTIKEJNEep, €Kl KOChIMIIIAaHbIH, OasHaanraH 85 OeTke xoHe: 49 cyper, 9
KecTe, 9JIeOMET Ti31M1 achlpaiibl 35 aThl.

Her1i3ri 6emnim

Kipicnene 3eprreynepal ©3€KTUIIK HETi3/1, XYMBICTAp MakKcaT KHUCHIHFA
KEJIFeH, FBUIBIMHU >KaHAIBIK KOHE HOTWDKENECPIIH MPAKTUKAIBIK MaHbBI3IbUIBIFbIH
KO3 aJJblHa KEJIreH, Heri3ri kaiaapabl KeNTIpUIreH, IbIFapbUIaThIHAAD
KOPFaHBIIIKA, KYPbUIBIM KOHE AUCCEPTALIUS KOJIEMI.

3eprrey oObekrtici. ber kemip-OyABIPIBIK >KOHE KOMIPTEKTI  KOHE
KOHCTPYKIMSUTIBIK OoJIaTTapJiaH OemeKTepaiH O1pKeIKi TIIir.

3eprrey OarbIThl. OHJIEYy KOHE TOKApBJIBIK OHJEyre apHajfaH >KaHa
KYpaM/JIapbIHBIH 3epTTeyl. Y HWiIeciMai KypaM TaHJaybl, OHJEJIIHIeH OeTTep kKoHe
OHJIey JONIrT cama >KakcapTaTblH, >XOHE ajlaca ©3HAIK KyH Oap OoyIibl.
Marepuangap xoHe 3epTTeYJIEeP/iH d1icTeMect

Keneci xyleniiaikre olapAblH COMKECTIKTE KYMBIC MaKCaThIMEH LIECHIIMMEH
MaKcaT KeTKi3yl Tajan KOUbLIIbI:

1) eHney koHE Kary-CAIKbIHAATYIIBl CYUBIKTHIKTAPOCH Cy €pITETIH MOJMMEPIBIK
KaHa Kypamaap/blH Jaspiiaybl MaKCaTIIeH OJap/iblH OHaH apFbl 3epTTEYIiH; Kary-
CAJIKBIHIATYIIBl CYMBIKTBIKTAp JKaKChl Kypambl aHbIKTamMacblHa apHalfaH
TOXKIpUOEenepaiy

2) xocmapiaybl KoHeE, jKOCIapiiay ecenke aja, 3epTTeyJep/liH OTKi3yl OHbIH Kecy
MpOIeCIHe BIKNAJIBIH KAacayMeH, OHJICJIHIeH OeT Keaip-OYABIPIBIK IKOHE
CAJBICTBIPY/Ia OHJCY JAJIN JTaJOHABIKTAPMEH KemuigeMe OHJACYyl OHBIH

KOJITaHyBIMEH;
Mapkanapapiy ~ OonmaT — Kalipaybl — JKaHBIHIA  JKaFy-CalKbIHIATYIIbI
CYMBIKTBIKTapOEeH TOXKIPUOEITIK 3epTTeyinepi OTKI3UIL, eH KEH

KOJJIaHBUIATBIHAAPIABIH ~ OONIIEKTepAiH  Jaspiaybl  JKaHBIHAA  MalldHa
’KaCaMThIHIAP/IbI MIBIFBIC - KA3aKCTaH/IBIK aliMaK 3aybITTapbIH/IA.

Ounneninres  Oer  KeAip-OYABIPABIKTApHl  JKOHE  OHJEY  JQJIIKTEpi
7a00paTOPHUSIIBIK KOHE TIKIPUOEIIK 3epTTEyNIepAlH OTKI3Y peTi KypacThIPbUIFaH.
3eprreynep eHAETIHTeH OeT camajgaphl KoHE OHJIEY MQJIIIKTEPl J1a00paTOPHUsIIbIK
KYpY KOJJaHYbIMEH OTKI31JI/Ii 5KOHE METPOJIOTHSUIBIK MUKPOCKOIITAP IbIH.

barpiTka 3epTTey JKary-CaJIKBIHAATYIIBl CYWBIKTHIKTApOSH Kacayinapsl
OepuIreH TeXHOJNIOTHSUIBIK MiHe3neMmenepMeH. [lonumepnepaid apTypiii yiiecTipy
IpiKTeN alybIMEH, KaOUIeTTUIEp/IIH aHay HeMece 0acKa opeKeT KepceTy, OepiuireH
TEXHOJIOTHSITBIK KAaCHETTEPMEH JKaFy-CalKbIHIATYIIbl CYHBIKTBIKTapOCH jKacayra
Oomanbl. YCTIHI - O€JICeH/1 3aTTap/AblH KacUEeTTepl 3epTTell, MaKcaTIeH >Kary-
CAJIKBIHAATYIIBI CYHBIKTBIKTAPOCH KaHa KYpamJIapbhIHbIH OHACYIHAC OJIapablH
KOJJIaHybl, AaiKbIH OOJIATBIH, HE CYHBIKTBIK KQKETTI  TEXHOJOTHSIIBIK
MiHE3/IeMeNIepIHIH JKeTylHe apHajFaH, OipiH-0ipi KOKKa IIbIFapy KacHUETTEPMEH
noJuMepIiep KaXeTTi KOJJaHy, YCTIHI1 Kepy KYIITepi ajacapTHABI JKOHE OHBIH
KaOBICKaKTBIFBI JKOFapblIaTaabl. MpIHA MaKcaTIeH TMOJUMEpIepIaiH opTypii
YCTaybIMEH KaFy-CaJKbIHAATYIIbI CYHBIKTBIKTAPOCH YIII KYpaMbIH OHJICJITECH.
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