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AHHOTALIUS

Kypcosoii padoTsl (mpoekTa) mo y4eOHo# JMCIUIITIHHE
b1.B./IB.01.01.01 TexuHouiorusi ce/ibCKOX035IiICTBEHHOT0 MAILIMHOCTPOEHHS
JJIS1 IOATOTOBKH 0akanaspa no HanpasJjeHnio 35.03.06 Arpoun:xenepus,
HanpaBjJeHHOCcTh Texnudeckuii ceppuc B AIIK

MaiuHbl CebCKOXO3SIICTBEHHOTO HAa3HAYECHHSI UTPAIOT OTPOMHYIO POJIb B XO3SMCTBEH-
HOW JesTeNnbHOCTH YenoBeka. K uncny Hambosee pacmpoCcTpaHEHHBIX OTHOCATCS KOJECHBIE Ma-
muHel (KM), nMeromnue pa3zHooOpa3HOe KOHCTPYKTHMBHOE M TEXHOJIOTHYECKOE Ha3HAUYCHHE W
obecrieunBaronre OONBIIYI0 YacTh TPAHCIIOPTHBIX W TEXHOJIOTMUECKUX omepanuid. B cBs3m ¢
4yeM, MPHU MOJATOTOBKE KBaTU(UIIMPOBAHHBIX KaJpoB 1Mo HampabieHuio 35.03.06 ArpowHkeHe-
pHsl OCHOBOIIOJIATAIOLIEE MECTO 3aHUMAET U3yueHue Kypca « TeXHOmorvs celbCKOXO3HCTBEHHOIO Ma-
IIMHOCTPOSHMSD) KaK JTUCLHUIIIMHBI, 000011ato1elt CBA3b MEXI1y OOIETEXHUYECKUMU MpeAMETaMu
U CIELUATbHBIMHU.

KypcoBasi paGota (MpOEKT) UMEET KOHCMPYKMOPCKO - MEXHONO0SUYeCKUll XapakTep U
IpeCTaBisieT COOON TBOPUECKYIO U CAMOCTOSTENIbHYIO paboTy CTYACHTA.

Meroanueckue ykazaHus Jyisi BeITOJIHEHHS KypcoBoit paOoThl (MMpoeKTa) UMEIOT CBOEH
LEJIbI0 HAYYUTh CTYJEHTOB CUCTEMHOMY ITOJIXO/ly K PEIIEHUIO KOMIUIEKCHBIX BOIIPOCOB, CBSA3aH-
HBIX C pacieTOM M MOJEpHHU3ALMEN CHUCTEM, arperaTtoB, y3JI0B U MEXaHU3MOB, MPABUIILHO MPH-
MEHSTh TEOPETHUUECKHUE 3HAHUS, MPAKTUYECKUE HABBIKU U YMEHHUS, OOYIHTh CTYJCHTOB HAaBbIKAM
WCIIOJIB30BAaHUS PYKOBOJIAIIEH, MATEHTHOW W CIPAaBOYHOM WH(OpMarued, 3HaHWI0 OCHOBHBIX
nonoxenuit cranaaproB ECKJI, 3akpenuTs 3HaHUS, TOJTYYEHHBIEC IPH U3YYEHUH OOIIeTeXHUYe-
CKUX U CHEIUAIbHBIX TUCIUIUINH, a TaKKe 00ecreunTh eIMH000pa3zHoe 0hopMIIeHHE KYPCOBBIX
MPOEKTOB 0€3 OrpaHUYCHHSI TBOPUSCKUX MHHUIIMATUB CTYICHTOB.

1.leab u 3anayu KypcoBoii padoTsl (IpoekTa)

Breimonaenune KypcoBoit paGoTsl (mpoekTa) Mo JuciurinHe « TeXHOMOrvs CelbCKOXO03SACT-
BEHHOTO MAILIMHOCTPOEHUSD) [UIsl HampasieHus: noarotoBku 35.03.06 ArpounkeHepus HampabiieH-
HocTH «TexHuueckuii cepeuc B AIIK» nmpoBoautcs ¢ 1ienbio copMupoBath o01ue mpodeccuo-
HAJbHBIC 3HAHUS ¥ HABBIKKM B O0JIACTH MPOCKTHPOBAHMS TEXHOJIOTHYECKUX IMPOIIECCOB; UX OC-
HAIIEHU JJIs IPOU3BOJICTBA C/X MAIUH U allapaToB U WX TEXHUYECKOM AKCILTyaTaluu. 3aKpe-
TUICHHSI, CHCTEMAaTU3allMHA U PACIIUPEHUS TEOPETUUECKUX U MPAKTHUECKUX 3HAHWUU T10 CTICIHAIThb-
HOCTH U MIPUMEHEHHE ITUX 3HAHUM JUI PEeUIeHUs] KOHKPETHBIX HAYYHBIX, TEXHUYECKUX U TEXHOJIO-
THYECKUX 33Ja4: -Pa3BUTHE HABBIKOB CAMOCTOSITEIILHOW Pa0OThI M OBJAa/IECHUE METOIMKON UCCIIe-
JIOBaHUS MPH BBITIOJIHEHNUHU MPOEKTHBIX 33aHUH.

Kypcosas paboma (npoexm) nozeonsem pewums credyiowjue 3a0adu:

L]enu npoexmuposanus

- opMupoOBaHUE HABBIKOB BHITIOIHEHUSI KOHCTPYKTOPCKO-TEXHOJIOTHYECKUX PACUETOB U
0 OpMIIEHHS COOTBETCTBYIOIIEH JOKYMEHTAIlMU MPU TPOEKTUPOBAHUU U Pa3pabOTKe TEXHOJIO-
THYECKUX MPOIIECCOB B aBTOMOOUIIE- M TPAKTOPOCTPOCHHUH;

- opmMHupoBaHUE HABBIKOB TEXHUUECKOTO HOPMUPOBAHUS TEXHOJIOTUYECKUX ONEpaLuii B OII-
peAeNeHHBIX TPON3BOACTBEHHBIX YCIOBUSIX;

- opMHUpoBaHUE HABBIKOB TEXHOJIOTHYECKON MOJATOTOBKH MPOU3BOJCTBA MPOAYKIIUU Tpe-
O0yeMOoro ypoBHSI KauecTBa;

3adauu npoexmuposanus:

- CIIPOCKTHPOBATH 3aTOTOBKY;

- CIIPOEKTHPOBATh TEXHOJIOTHYECKHUI TIpoliecc 00pabOTKH JeTallu;

- pa3paboTaTh TEXHOJIIOTHIO COOPKU OTIEIBHOTO y3JIa HA3eMHOT'0 TPAHCIIOPTHOT'O CPE/ICTBA;

- pa3paboTaTh TEXHOJIOTUIO MOJIEPHU3AIIMN HA3EMHOT'O TPAHCIIOPTHOT'O CPECTBA;



2. Ilepedyenb MiIaHNpPYeMbIX pe3yJIbTaTOB BbhinoIHeHus: KypcoBoii padoTsl (mpoekTa)no
AUCHUILTHHE «TexHonorus cebcKoX03siiCTBEHHOIO MALLIMHOCTPOEHHSD>, COOTHECEHHBIX €
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHSI 00Pa30BaTeIbLHOI NMPOrpaMMbl

Peanuzamus B KypcoBoi paboTe (IMPOEKTE) MO AUCIUTIINHE « TEeXHOMOIVS CITbCKOXO3SACT-
BEeHHOTO MarmHocTpoeHus»y Tpedoarmnii ®I'OC BO, OITOIT BO u Y4eOHoro miaHa 1mo HampasJie-
Huto 35.03.06 ArpouH)KeHepHsi HalpaBJIEHHOCTh NOATrOTOBKU «TexHudeckuil cepBuc B AITK»
JOJKHA POPMHUPOBATH CIIEAYIOIINE KOMIIETECHIIUH, PEICTaBIeHHbIE B Tabuuue 1:

Yuusepcanvuvie (VK):
VYK-2 - CnocobeH orpenenats Kpyr 3ajad B pamMKaxX IMOCTaBJICHHON LI€IH W BBIOMpATh ONTHU-
MaJIbHbIE CIIOCOOBI MX PEIIeHHUs, UCXOI U3 AEHCTBYIOUINX MTPABOBBIX HOPM, UMEIOIIUXCS PeCyp-
COB ¥ OTpaHUYCHUM.
- YK-2.2 - [IpoekTupyer pelieHrne KOHKPETHOM 3a7aud MPOEKTa, BBIOWpas ONTUMAIbHBIM CIIO-
co0 ee perIeHus, UCXO0/Is U3 IEHCTBYIOIIMX IPABOBBIX HOPM M MMEIOLIUXCSI PECYpCOB U OTpaHU-
YEHUH.

IIpogpeccuonanvusvie (I1Koc):
- IIKoc-4 - CrnocobeH OCYHIECTBISATh MPOU3BOACTBEHHBI KOHTPOJIb  TapaMeTpOB
TEXHOJIOTHYECKHX MPOIIECCOB, Ka4eCTBAa MPOAYKIIMH U BBIMOJHEHHBIX pa0OT MPH TEXHUYECKOM
00CTyXKMBaHUU U PEMOHTE CEJIbCKOXO03HCTBEHHON TEXHUKU U 000PYAOBAHHUSL.
- IIKoc-4.1 - OOOCHOBBIBa€T METOABI OOECHEYCHUS HAIEKHOCTH CElbCKOXO03SHCTBEHHON
TEXHUKHU 1 000PYIOBAHHUS.
- IIKoc-4.4 - Omnpenenates npu pa3paboTKE TEXHOJIOTHYECKUX KapT HOPMY BpPEMEHH Ha
orepanuio, KBanu(puKaluio UCIIOIHUTENS paboT MO0 TEXHUYECKOMY OOCIY)KMBAaHUIO U PEMOHTY
CENbCKOXO35MCTBEHHOU TEXHUKH.

3. Crpykrypa KypcoBoii padoThl (mpoekTa)

Crpykrypa KypcoBoit paboThl (mmpoekTa) ompeaensercs Kadeapoi camMoCTOSTEIBHO C
y4€ToM TpeOOBaHUI K pe3ysbTaTaM MOJITOTOBKH CIEIHATUCTOB JaHHOTO HANpPABJICHHUS; XapaK-
tepa KypcoBoro npoekra, crieupuKy y4eOHOH TUCIUILTAHBI U T.JI.

ITo o6bemy KypcoBas pabora (mpoekT) JomkeH ObiTh He MeHee 30-35 cTpaHui mevar-
HOTO TEKCTA.

Tabmuua 2 - Ctpykrypa KypcoBoii paboTsl (mpoekTa)u 00beM OTJEIbHBIX pa3aeioB

No DneMeHT cTpyKTypbl KypcoBoro mpoekra O0Bem (MpUMEepHBIii)
/1 CTpaHMI]

1 |Turynwnslit nuct (Ilpunoscenue A) 1

2 |3amague 1

3 |AuHoTanmsa 1

4 |Conepxxanue 1-2

5 |O06o3HaueHus U COKpamieHus (Ipy HATUYNH ) 1

6 |BBenenue 1-2

7 |OcHOBHas 4acTh

7.1 |Teopernueckas 4acTh (TEOPETUUECKUE U METOIMUYECKUE OC-
HOBBI HICCJIETyEMOTO BOIPOCA)

7.2 |IlpakTnyeckas 4acTh

8 |3akioueHue

9 |lIpennoxeHuss U PEKOMEHIAIMK 110 TeME HCCIEIOBAaHHUS C| IO HEOOXOAMMOCTH
000CHOBAHHEM HX 11€JIeCO00Pa3HOCTH U 3 eKTUBHOCTH

10 |bubmuorpadudeckuit cnucox HE MEHEe 5 HCTOYHUKOB
11 |IIpumoskeHus! (BKJIIOYAIOT MPUMEPHI BXOAHBIX W BBIXOJHBIX|  TI0 HEOOXOIUMOCTH
JTAHHBIX )

Meroandeckue ykazaHus 1O BBITOTHEHUIO KypcoBoit paGoThl (IpoeKTa) MUCIUTLIAHBI
«TexHomMorust CENTECKOXO3MHMCTBEHHOTO MAIIMHOCTPOCHHSD TSI MWHBAJIUAOB M JIUI] C OTPaHHMYEHHBIMU
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BO3MOXXHOCTSIMH 37I0POBbsI pa3padaTbIBacTCs WHAMBHIYATbHO C YyUYETOM OCOOCHHOCTEH IMCHXO-
(bu3NYECKOro pa3BUTHS, UHAUBHUAYAJIbHBIX BO3MOKHOCTEH M COCTOSIHMS 310pPOBbS TaKUX 00Yy-
YaroIIUXCA.



Tabmuua 1 — TpeboBanus K pe3yabTaraM BbiodHeHUS KypcoBoii paboThI/TIpoeKTa 10 y4eOHOH TUCIUILTIHE

HBbIII KOHTpOJIb IIapa-
METPOB TEXHOJIOTHUYe-
CKUX TIPOILIECCOB, Kaye-
CTBa MPOIYKIIMHU U BbI-
HOJIHEHHBIX paldoT NpH
TEXHUYECKOM  00cIy-
KUBAaHUA M PEMOHTE
CENbCKOXO0351CTBEHHOU
TEXHUKU U 00OpyI0Ba-
HUs

CTH CEIbCKOXO3IHMCTBEHHOU
TEXHUKH B 000pPYIOBaHUS

TEXHUKHU U 000pYIOBaHUS

CTH CENbCKOXO3SIHCTBECH-
HOM TEXHUKHU U 000pPYI0-
BaHUA

No Kon Copepxanue ) B pesynbrate nzydenus yaeOHOW TUCIMIUTHHBI 00YYalONTHecs TOJKHBIL:
KOMIIE- KOMITETCHITNH (HTH €€ MHaukaToOpel KOMIIETEHIAN

/1 3HaTh YMCETH BJIaACTb
TEHIIUU 9acTH)

1 VK-2- |Cnocoben omnpenensats | YK-2.2 - IlpoekTupyeT pe-|MeTOabl IPOCKTUPOBAHUS | BBIOMPATH NMPU MPOCKTH- | HABBIKAMH IMPOEKTUPOBA-
Kpyr 3aJa4 B paMKax |IIEHWE KOHKPETHON 3aJaud |HOBOUW TEXHHKHU M TEXHOJO- |pOBAHUHU HEOOXOAMMOE HUS HOBOM TEXHUKU U
MOCTaBJICHHOW IIeJIM U |MPOEKTa, BBIOUpas  ONTHU- |THUHU TEXHOJIOTHYECKOe 000pYy- |TEXHOJIOTUH
BBIOMpaTh  ONTHUMAaJb- | MATBHBIA CIIOCOO €€ pele- JIOBAaHUE U TEXHOJOTHYE-

HbI€ CHOCOOBI WX pe-|HHs, HUCXOAs U3 JeHCTBYIO- CKYIO OCHACTKY
HICHUS, UCXOMS U3 JACH- |IIMX TPABOBBIX HOPM H

CTBYIOIIMX IPABOBBIX | IMEIOIIUXCS PECYPCOB U OT-

HOPM, UMEIOIINUXCS Pe- | paHUUECHUM

CYpCOB M OTPaHUYCHUHN

2. |TIKoc-4 |Cnocoben ocymiects-|I1Koc - 4.1 - Jlemonctpupyet | OcHOBY Teopuu HajexxHo- |[IpumensTs Ha npaktuke | HaBbikamu obecnieueHust
JNSTh  TIPOU3BOJICTBEH- | 3HAHKS 110 TEOPUHU HAEKHO- | CTH CEITbCKOXO3SICTBECHHOM | 3aKOHBI TECOPHH HAJIXKHO- | HAIGKHOCTH CeITLCKOXO-

3IACTBEHHON TEXHUKHA U
00opyIoBaHUs

[IKoc-4.4 Omnpenensate npu
pa3paboTke  TEXHOJOTHYe-
CKHUX KapT HOpPMY BpPEMEHHU
Ha oOIepanuio, KBanuduka-
[IAI0 UCTIOJTHUTENS paboT To
TEXHUYECKOMY  0O0CTyXHBa-
HUI0O U PEMOHTY CEIbCKOXO-
351ICTBEHHOW TEXHUKHU

OCHOBHBIE TIPHHIIUIIBI ITPO-
EKTUPOBAHMSI TEXHOJIOTHU-
YEeCKUX MPOLIECCOB MeXa-
HUYECKOH 00paboTKH

po¢eCCHOHAITBHO JKC-
IJIyaTUpOBaTh MAlllMHBI,
TEXHOJIOTHYECKOE 000py-
JIOBAHHE U AJIEKTPOYCTa-
HOBKH

podeCCHOHATBHON IKC-
IjryatTallid MallivuH U TCX-
HOJIOTHYECKOTO 000pYI0-
BaHUs U DJIEKTPOYCTAHO-
BOK




4. Ilopsinok BeimoHeHus KypcoBoii padoThl (mpoekTa)
4.1 Bb10op TeMblI

OOyuaronmiicss caMOCTOATENbHO BhIOMpaeT TeMy KypcoBoil paboTsl (mpoekTa)us mpea-
JaraeMoro CIUCKa TeM, UM MOKET MPEJUI0KUTh CBOIO TEMY IIPHU yCIOBUU OOOCHOBAHUS UM €€
renecooOpasHocTH. Tema MOKeT ObITh YTOUHEHA TI0 COTJIACOBAHUIO ¢ pyKoBoauTenaeMm Kypcoso-
IO IPOEKTA.

Tematuka KypcoBoii paboTsl (poekTa) onpeaensieTcs TEXHUUYECKUM 3aJaHHeM, pas3pa-
OOTaHHBIM PYKOBOJHUTEIEM U YTBEP)KICHHBIM 3aBeayromuM Kadenpoil. CTyqeHTbl MOTYT Mpea-
JIOKHUTh PYKOBOJUTEIIO CKOPPEKTUPOBATH (POPMYIUPOBKY MYHKTOB TEXHHUUYECKOTO 33aJaHUS HC-
XOJIs1 U3 CBOEr0 MHTEpeca K MpobdiieMe, JTUYHBIMU MPEANOYTECHUAMHU, BO3MOKHOCTSIMHU IOJIyde-
HUSI MaTEPUAIIOB U JPYTUMH 00CTOSITEIHCTBAMH.

[Tpu BBIHaue 3aganus Ha BhIOIHEHHWE KypcoBolt paboThl (IpoekTa) PyKOBOAMTEIL COO0-
IIAaeT CTYJCHTY TeMY, YTBEP)KICHHOE TEXHMYECKOE 3aJaHue, YTOUHSETCS CoJepiKaHue U Trpaduk
BbINIOSTHEHU pasfenoB PI13 u mucToB rpaduyeckoit yacTu.

3aganue Ha MPOSKTUPOBAHKUE U TPa(UK BBHIMOIHEHUS OQOPMIIIOTCS B ABYX AK3EMILIsIpax
Ha CIEeHUaIbHOM OJaHKe, MOJIMCHIBAIOTCS PYKOBOJUTEIEM padOThl, YTBEP)KIAETCS 3aBEIyIOLINM
Kadenpoil, naTupyercss THEM BBIJAUU U PETUCTpUpYETCs Ha Kadeape B xypHaie. DakT moiayde-
HUS 3aJlaHusl yJIOCTOBEPSieTCA MOAMNMCHI0 O0YYaroIerocsi B yKa3aHHOM JKypHaie M Ha OJaHke
3a/laHusl.

Tabmuma 3 — IIpumepHast TemMaTHKa KypCOBBIX pabOT MO IUCHUTUINHE «TexHOmors ceb-
CKOXO3SVICTBEHHOTO MALLIMHOCTPOCHUSD)

Ne Tema KypcoBoro npoekra
n/n

1 Pa3zpaboTka TEXHOJIOTHYECKOTO MPOIIecca N3TOTOBICHHS pabodero Kojeca Hacoca CHC-
TEMBI OXJIAXKACHUA ABUT'aTCIIA

2 | Pa3paboTka TeXHOJIOTMYECKOro mMpolecca U3roTOBIEHUS MITOKA THAPOLUINHAPA

3 Pa3paboTka TeXHOIOTHYECKOTr0 MPOIECca U3TOTOBICHUS THIIB3bI THIPOIVIIMHIPA

4 | Pa3paboTka TEXHOJIOTHYECKOTO MPOLIecca H3TOTOBJICHUS HIECTEPHU BEAYIIETO Bajia

5 Pa3paboTka TEXHOIOTHYECKOTO MPOIECCa U3TOTOBIICHHUSI KPBIITKY MTOAITUITHIKA

6 | Pa3paboTka TEXHOJIOIHUYECKOTO MpoIlecca U3TOTOBIEHHUS pOTOpa Hacoca BHICOKOTO JIaB-
TICHUS

7 | Pa3paboTka TEXHOJIOTHYECKOTO MPOIlecca U3TOTOBICHUS KOPITyca IIIECTEPEHHOT0 HACO-
ca

Pa3pa60TKa TCXHOJIOTHYCCKOT'O MPONIECCCAa U3TOTOBJICHHUS IIJIYHKCPA TOIMIJIMBHOI'O HACOCA

Bri6op tembr KypcoBoit pa®oThl (MPOEKTa)perucTpupyercss B KypHaje PErHCTpaluu
KYPCOBBIX ITPOEKTOB Ha Kadeape.

4.2 CocraBJienne njiaHa BoinoJiHeHuss KypcoBoit padoTsl (mpoekTa)

BriOpaB Temy, ompenenuB Lieib, 3a7a4M, CTPYKTYpy U coaepkanue KypcoBoil paboThI
(mpoekTa) HEOOXOJIMMO COBMECTHO C PYKOBOJMTENIEM COCTAaBUTh IUTAH-TPAdUK BBITIOJHEHUS
KypcoBoii paboTsI (ipoekTta) ¢ yuetom rpaduka yaeoHoro mpoiecca (Tadm. 4).

Ta6muma 4 — [IpumepHbIil TuTaH-rpaduk BeimoaHeHUsT KypcoBoii paboThI (poekTa)

Ne HaumenoBanue nenctBuit Ne genenu ce-
MecTpa
1 |BsiGop Tembl 1
[Tonydyenue 3agaHus Mo KypcoBOM MPOEKTE 1
3 |YTounenue Temsl u coaepxkanus KypcoBoro npoekra 2




4 |CocraBnenue 6ubarorpaduIecKoro CrucKa 2
5 |A3yuyeHue HAy4dHOU U METOAMYECKOU JIUTEPATYPHI 3
6 |Coop maTepuanoB, moaAroToBka miaHa KypcoBoro npoekra 4
7 |Ananu3 coOpaHHOTO MaTepHasa 4
8 |IIpenBapuTeabHOE KOHCYJIBTUPOBAHUE 5
9 |Hanucanue TeopeTnyeckoil yacTu 6-10
10 |{IIpoBeneHue uccieaoBaHus, MOJyYCHHE MaTepHaliOB UCCIIEIOBaHUs, 00- 9-10
paboTKa TaHHBIX UCCIIEIOBaHMs, 0000IEHNE TTOYICHHBIX PE3YJIHTATOB
11 |IIpencraBinenne pykoBOOUTEINIO MEpBOro Bapuanta KypcoBoro npoekra u 11
o0CyXKJIeHHEe MPEACTaBICHHOr0 MaTeprala 1 pe3ynbTaToB
12 |CocTaBneHue okoOHUaTENbHOTO BapuanTa KypcoBoro npoekra 12-14
13 [3akmrounTebHOE KOHCYJILTUPOBAHUE 15
14 |Peuen3upoBanue KypcoBoro npoekra 16
15 [3ammta KypcoBoro npoekra 17

4.3 TpeOoBanus Kk pa3padoTke CTPYKTYPHBIX djieMeHTOB KypcoBoii pa6oTsI (mpoekTa)
4.3.1 Paszpaboomka 6eedenus
BBeneHnne MOMKHO CoNlEep:KaTh OCHOBHBIC BOMPOCHI MPOCKTHPOBAHUS TEXHOJIOTHYECKHX
MPOIIECCOB MEXaHWYEeCKOH 00paboTku nertaneil. OcBemaTh TakKe TEMATHKY, COCTaB, 00beM,
CTPYKTypHOE MOcTpoeHue odopmiieHus: padoThl. J[aBaTh OIEHKY COBPEMEHHOT'O COCTOSHUS U
HCIIOJIb30BAaHUsI MaTepHAIbHO-TEXHHUUECKON 0a3bl MEXaHO00pa0aThIBAIOIINX IPEATPUITUH, TIEep-
CIIEKTUBHI UX PA3BHUTHS, & TAK)KE HOBBIC IPOTPECCUBHBIE METOIBI 00OPAOOTKH M TOTyYSHUS JeTa-
Jeil MallliH CelbCKOXO3WCTBEHHOTO Ha3zHayeHMs. TeXHMYeCKoro oOCIyKHMBAaHUS, PEMOHTA U
XPaHEHUsl CEeNbCKOXO3SMCTBEHHBIX MAIIMH B TOJACPNKAHUH WX PabOTOCIIOCOOHOCTH M BOCCTa-
HOBJIEHUHU UCTIPAaBHOCTH.
4.3.2 Pazpadotka ocHoBHOI1 yacTu KypcoBoii padoTsl (IpoeKkTa)
Teopemuueckas yacms
Bxrouaer B cebst:
- aHaJM3 JEeTajau MOJEPHU3UPYEMOrO y3j1a HA3eMHOT'0 TPAHCIIOPTHO-TEXHOJIOTHUYECKOTr0
CPEICTBA M MPOCKTUPOBAHUE 3aTOTOBKH;
- OIMCaHKE pa3pabaThHIBAEMOI TEXHOJIOTUH MEXaHUYECKON 00pabOTKH €T MOJIEPHU-
3UPYEMOTO y3J1a HA3€MHOI'0 TPAHCIIOPTHO-TEXHOJIOTUYECKOTO CPEACTBA;
- onucaHue pa3pabarbiBaeMON TEXHOJIOTHH COOPKHU MOJAEPHU3ZUPYEMOTO Y3J1a HA3€MHOTO
TPAHCIIOPTHO-TEXHOJOTUYECKOTO CPENICTBA;
- OmIpeJieieHne BUia MPOU3BOCTBA U €r0 XapaKTepPUCTHKA,
- BBIOOD 3aTOTOBKHU M METOJOB €€ U3TOTOBJICHHUS;
- 0TpabOTKa KOHCTPYKIIMH JIeTaJIM HA TEXHOJIOTUYHOCTE;
- pa3zpaboTKa MapIIPyTHOTO TEXHOJIOTHIECKOTO MPOI[ECca U3TOTOBIICHUS ACTANH;
- pa3paboTKa TEXHOJIOTMYECKUX OMEpaluii 1 MapUIPyTHO-OMEPAIIMIOHHOTO TEXHOJIOTHYe-
CKOTO IpoIECCa;
- pacueT peKUMOB pe3aHuUs;
- MPOCKTUPOBAHUE MPUCTIOCOOTICHUS (TIPU HATUYHH );
- 3aKJIIOYCHHE;
I'pagpuueckasn uwacmo
Bxurouaer B ce0s:
- paboyrie YepTek U 3arOTOBKU U JICTATH MOACPHUZUPYEMOTO Yy3Jia WIH CUCTEMBI Ha3eM-
HOTO TPAHCTIOPTHO-TEXHOJIOTHYECKOTO cpenctBa 2,0 nmucra hpopmara A2;
- MAPUIPYTHYIO KapTy U3TOTOBIEHUS TN MOACPHUZUPYEMOTO y3Jia WIIH CUCTEMBI Ha-
36MHOT'0 TPAaHCIIOPTHO-TEXHOJIOTHYecKoro cpeacTra 1,0 muct ¢popmara Al;
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- MapUIPYTHYIO KapTy U TEXHOJOTHUYECKYIO CXeMY COOPKU MOACPHU3UPYEMOTO y3J1a WK
CHUCTEMBI HA3€MHOT'0 TPAHCIIOPTHO-TEXHOJOoTH4Yeckoro cpeactra 1,0 muct popmara Al;

- MApIIPYTHYIO KapTy OKa3aHUs YCIYyTH IO YCTAHOBKE MOJEPHU3UPYEMOTIO y3J1a NN
CHCTEMBI HA3€MHOT'0 TPAHCIIOPTHO-TEXHOJOoTH4YecKkoro cpeactra 1,0 muct popmara Al;

- - TEXHOJIOTHYECKUE ICKU3BI 00paboTku 3arotoBok 1,0 hopmara Al;.

- - o0muUi BUJI CTAHOYHOTO MM cOOpOUYHOTO TpricnocoOenus (nmpu Hammuuu) 1,0 dop-
Mmata Al

O6mwmit 00beM rpaduuecKoi YacTu COCTaBIsET HE MeHee 4 TucToB ¢opmara Al.

4.4.3 Pa3pa0boTKa 3aK/II04eHUs1/BbIBO/IOB

OcHOBHOE HazHa4yeHHE 3aKIIOYEHHUS/BBIBOJIOB - PE3IOMUpPOBaTh cojaep:kanue KypcoBoro
IIPOEKTA, NOJIBECTH UTOTU MPOBEICHHBIX UCCIIEOBAaHUIN, COOTHECS UX C LIENbIO U 3a/lauaMu HccIle-
JoBaHUs, cHhOPMYTUPOBAHHBIMU BO BBE/ICHUU.

B 3axitoueHnn HE00X0AUMO OIIEHUTH THII MIPOU3BOJCTBA, (P (HEKTUBHOCTH MCIIOIb30Ba-
HUSl METaJUIOPEXKYIIEro o0opyaoBanusi, KO3QGUIUEHT UCIOIB30BaHUsl MaTepHala Mpu MPOeK-
TUPOBAaHHUHU 3arOTOBKH, TEXHOJIOTHYHOCTH JIETAJIU, BBIOODP U pacdeT MPUCIIOCOOJIEHUS U T.JI.

5. Tpe6oBanus k ogopmiiennio KypcoBoii padoTsl (MpoeKTa)

5.1 O¢dopmiienue TekcToBoro marepuana (I'OCT 7.0.11 —2011)

1. KypcoBas paborta (ImpoeKT) IOKHA OBITh BBIMOJTHEHA MEYATHBIM CIIOCOOOM C HMCTOJIB30Ba-
HUEM KOMIIBIOTEpa M MPHUHTEpa Ha OAHOM cTopoHe Oenoit Oymaru dopmata A 4 (210x297
MM).

2. Ilons: c neBo¥t cTopoHsl - 25 MM; ¢ TipaBoil - 10 MmM; B BepxHeil yactu - 20 MM; B HUXKHEH -
20 mMMm.

3. Tun wmpudta: Times New Roman Cyr. IlLIpudT 0OCHOBHOTO TeKCTa: OOBIYHBIH, pazmep 14 nt.
[pudt 3arosoBKoB pa3znenoB (ri1aB): MOMYKUpPHBIH, pasmep 16 nt. Ilpudt 3aromoBkos
MOJIPA3/IeNIOB: MONYXUPHBINA, pasmep 14 nt. LiBer mpudra gomkeH ObITh YepHbIM. MeXCHM-
BOJIbHBIM MHTEpPBAJ — OOBIYHBIA. MEXKCTPOUHBIM WHTEPBAI — MOJYTOPHBINA. AO3aIHbIA OT-
ctyn — 1,25 cm.

4. CtpaHuibl JODKHBI OBITh TPOHYMEPOBAaHBI. [lOpPSIKOBBIH HOMEpP CTaBUTCS B CepelrHe
BepxHero moJjs. [lepBoil CTpaHUIEH CYUTAETCS TUTYJIBHBIM JIMCT, HO HOMEDP CTPAaHULBI HA
HEM He mpocTaBisercs. Penien3us - ctpanuna 2, 3arem 3 1 T.1.

5. I'maBbl UMEIOT CKBO3HYI0 HyMepanMI0 B Ipenenax paboTsl U 0003HAYaroTCs apaOCKUMU
nuppamu. B KoHIe 3aro/ioBka Touka He craBMTCs. Eciii 3arosioBoK COCTOMT U3 JBYX
IIPEIOKEHUH, UX pa3essitoT TOUKol. IlepeHocCsI ¢JI0B B 3aroJI0BKax He JONMYCKAKTCH.

6. Homep monpasnena (maparpada) Bkirogaer HoMep paszzena (TJaBbl) U MOPSIKOBBIA HOMED
noapasnena (naparpadga), pasaenennsie Toukoi. [Ipumep — 1.1, 1.2 u T.1.

7. T'naBbl paboThI IO 0O0BEMY JOJIKHBI OBITH MPONMOPIMOHATBEHEIMY. Kakas riaBa HauMHaeTcs
C HOBOW CTpaHULIBI.

8. B pabote HeoOX0AMMO YETKO U JOTUYHO M3JIaraTh CBOU MBICIIH, CIeAyeT u30eratb moBTOpe-
HHUM U OTCTYIUIEHHM OT OCHOBHOW Tembl. He ciieyer 3arpoMokaaTh TEKCT JJIMHHBIMU OIU-
caTelbHBIMU MaTepHUaIaMu.

9. Ha nmocnenneit crpanune KypcoBoro rnpoekra cTaBsTCs AaTa OKOHYaHHs pabOThI M MOIIHCH
aBTOpa.

10. 3akoHueHHYIO pabOTy ClIeyeT MePeryiecTy B MarkKy.

Hamnucanuplii 1 0OpMIIEHHBIN B COOTBETCTBHHU C TpeOoBaHUsAMH KypcoBoii mpoekT o0y-
qaomuiics peructpupyet Ha kadenpe. Cpok perieH3upoBaHus — He 6osee 7 JHEH.

5.2 Odgopmaenne ceouiok ('OCTP 7.0.5)

[Tpu nanmcanuu KypcoBoro mpoekTa HEOOXOAMMO HaBaTh KPaTKHE BHYTPUTEKCTOBBIC
oubmmorpaduieckue cchUIKA. Eciu nemaercs cChlIka Ha MCTOYHUK B I1€JIOM, TO HEOOXOAMMO
mocJie YIOMHHAHUS aBTOpPA WM aBTOPCKOTO KOJUIEKTHBA, a TAK)Ke IMOCIE PUBEICHHON ITUTATHI
paboThl, yKa3aTh B KBaJPAaTHBIX CKOOKAaX HOMEp 3TOr0 MCTOYHUKA B OMOIMOTpagUIecKOM CIH-
cke. Hampumep: 1o mEenuro Ban IllTpaanena, cymecTByIOT 1O KpaiiHEe Mepe TpH cilydas,
KorJa OMOMHIMKAIMS CTAHOBUTCS HE3aMeHUMOH [7].
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JlonmyckaeTcsi BHYTPUTEKCTOBYIO OMONIMOrpaduuecKyro CChUIKY 3aKiIouaTh B KPYTJIbe
CKOOKHM, C yKa3aHHEM aBTOPOB M roja u3aanus oobekTa ccouiku. Hanmpumep, (Yepuukor, Coko-
708 2018).

Ecnu ccpuiky mpuBOAAT Ha KOHKPETHBINA (PparMeHT TeKCTa IOKyMEHTa, B HEW YKa3bIBalOT
MOPSIIKOBBI HOMEp M CTPAHUIIbI, HA KOTOPBIX MOMEIIEH 00BEKT CChUTKU. CBEeNEeHUs pa3emsioT
3arsTOM, 3aKitouas B KBajapaTHble ckoOku. Hampumep, [10, c. 81]. Jomyckaercs: onpaBnaHHOE
COKpallleHHe [UTaThl. B TaHHOM cilydae mpomnylieHHbIe CJI0Ba 3aMEHSIOTCS MHOTOTOYHEM.

5.3 Odopmirenue niutocrpamuii (I'OCT 2.105-95)

Ha Bce prucyHKU B T€KCTE JOKHBI OBITH TaHbI CCHUIKH. PHCYHKH JOMKHBI PacIoiaraThbCst
HEINOCPEJICTBEHHO MOCIe TEKCTa, B KOTOPOM OHM YIOMHHAIOTCSI BIIEPBBIC, WM Ha ClEayolen
cTpanulie. Pucynku HymepyroTcs: apabckumu rudpamu, mpyu STOM HyMeparusi CKBO3Hasl, HO JI0-
mycKaeTcs HyMepoBaTh U B Mpezenax pasnena (riaBbl). B mocnennem ciyuyae, HOMEp pUCYHKa
COCTOUT W3 HOMEpa paszjierna U MOPSIKOBOI0 HOMEpa WILTIOCTPALUM, Pa3/IeICHHBIX TOUYKOU (Ha-
npumep: Pucynok 1.1).

[loanuce kK pUCYHKY pacrojaraercs 1moj HuM mnocepenuHe crpoku. CinoBo «PucyHok»
MUIIETCS TMOJHOCTHI0. B 3TOM cilydae moAnuch AOJXKHA BBITIANETh Tak: PucyHok 2 - )KuzHeH-
HbIe (OPMBI paCTEHU I

Touka B KOHIIE Ha3BaHUS HE CTABUTCA.

[Ipu ccbuikax Ha WIUTIOCTPALMU CIEAYET MUCATh «... B COOTBETCTBUU C pHUC. 2» MpHU
CKBO3HOUW HyMEpAIUU U «... B COOTBETCTBUU C PUC. 1.2)» Ipu HymMepaluu B peenax pasziena.

HesaBucumo 0T TOro, Kakas mpecTaBlieHa WLTIOCTPAIHS - B BUJIE CXEMBI, Tpaduka, 1ua-
TpaMMBI - TTOAMKCH Beeraa NokHa ObITh «Pucynok». [Tognmucu tuna «Cxema 1.2», «Jluarp. 1.5»
HE JI0IyCKaroTCsl.

Cxewmpbl, rpaduku, AuarpaMMbl (€CTd OHM HE BHECEHBI B NMPUIIOKEHHS) TOJKHBI pa3Me-
IIaThCS cpa3y MOCJe CChUIKM Ha HUX B Tekcre KypcoBoro mpoekra/mpoekra. Jlomyckaercs pas-
MeIIeHNEe WLTIOCTPAlMi Yepe3 OMpe/IesIeHHbIN MPOMEXYTOK TEKCTa B TOM cllydae, eclid pa3me-
HICHUE WJUTIOCTPAIIMU HEMOCPEICTBEHHO MOCTE CChUIKM Ha Hee MPUBEAET K pa3phIBy U MEPEHOCY
€€ Ha CJIeYIOUIYI0 CTPaHHUILY.

Ecnu B TekcTe MOKyMEHTa UMEETCSI WILTIOCTPAIUs, Ha KOTOPOM M300paKeHbl COCTABHBIC
YacTU M3JENUs, TO Ha 3TOM WIUTIOCTpAlMM JOJDKHBI OBITh YKa3aHbl HOMEpa MO3ULUNA 3THX CO-
CTaBHBIX YacTed B mpeenax JaHHOM WIUTIOCTpalliu, KOTOPBIE pacrojiaraloT B BO3pacTaroleM
MOpSAJKE, 38 UCKIIOYCHUEM MOBTOPSIIOMIMXCS MO3ULUHN, a JUISl AJIEKTPO- U PaIu0dJIEMEHTOB - TI0-
3UIIMOHHBIC 0003HAYCHMSI, YCTAHOBJICHHBIE B CXEMaX JTAHHOTO M3/ICTHSI.

HckmoueHne coCcTaBlSIOT IEKTPO- U PaJUO3TIEMEHTHI, SABISIONIMECS OpTaHaMu Peryiu-
POBKH WJIM HACTPOMKH, JUIsl KOTOPBIX (KpOME HOMEpa MO3ULIUH) JOMOJHUTENBHO YKa3bIBalOT B
MOJIPUCYHOUHOM TEKCTE Ha3HAYEHHE KaX10M PEeryIMpOBKH M HACTPOMKH, MO3UIIMOHHOE 0003Ha-
YEHUE U HAAMUCU Ha COOTBETCTBYIOIIEH IJIAHKE WJIU MaHEeIH.

JlomyckaeTtcsi, Mpu HEOOXOIUMOCTH, HOMEP, TPUCBOCHHBIM COCTABHOM YaCTH M3JEIHs Ha
WJUTIOCTPALINH, COXPAHSTH B IIpeiesaX TOKYMEHTA.

Jl7ig cxeM pacrosioKeHHsl 3IEMEHTOB KOHCTPYKIUN U apXUTEKTYPHO-CTPOUTEIBHBIX Yep-
TeXeH 31aHnui (COOpYKEHUI) YKa3bIBAIOT MAapKU IEMEHTOB. [Ipu CChbUIKE B TEKCTE Ha OTIENb-
HBIC DJIEMEHTHI JIeTaneil (OTBEpCTHs, Na3bl, KAHABKH, OYPTHUKHA U Ap.) UX 0003HAYAIOT MPOIIHC-
HBIMU OYKBaMH PYCCKOTO aji(aBHTA.

5.4 O6umue npaBuia npeacrapiedus popmya (I'OCT 2.105-95)

®opmyiel 1OKHBI OBITH O(hopMIIeHBI B peaktope Gpopmyn Equation Editor u BcTabiie-
HBI B JOKyMEHT KaK OOBEKT.

Bonpmive, qiuHABIE U TPOMO3JKHUE POPMYIBI, KOTOPBIE HUMEIOT B COCTaBE 3HAKU CYMMBI,
npousBeneHus, uddepeHInpoBaHusl, UHTETPUPOBAHUS, Pa3MEIIal0T HAa OTIENIbHBIX CTpPOKaX.
DT0 Kacaercs TakkKe U BCceX HyMepyeMbIX (opMyil. J{s S5KOHOMHUHM MeCTa HECKOJIbKO KOPOTKHX
OJTHOTHUIHBIX (POPMYII, OTIEIEHHBIX OT TEKCTa, MOKHO MOJAaTh B OJAHON CTPOKE, a HE OJHY MOJ
onHoto. Hebomnpime u HecnoxHbe GOPMYITBI, KOTOPBIE HE UMEIOT CAMOCTOSATEIHHOTO 3HAYCHUS,
BITMCBHIBAIOT BHYTPH CTPOK TEKCTA.
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OOBbsicHeHHE 3HAUYEHHI CMMBOJIOB M YHCIIOBBIX KO3()()UIIMEHTOB HY)KHO MOJaBaTh HEMO-
CpencTBeHHO 1o (hOPMYJIOi B TOM MOCIIEIOBATEILHOCTH, B KOTOPOH OHU MPUBEACHBI B (popmy-
je. 3HaYeHHe Kax10r0 CUMBOJIA U YUCIOBOr0 KO3 (HUIIMeHTa HYKHO N0JaBaTh C HOBOW CTPOKH.
[TepByto cTpoKy 0OBSICHEHUSI HAUMHAIOT CO CJIOBA «Te» 0e3 ABOETOUNS.

VYpaBHeHUs U (HOPMYJIBI HY)KHO BBIJIENATH U3 TEKCTa CBOOOJHBIMM CTpOKaMu. Beimie u
HIDKE KaXa0i (OpMysIbl HY’)KHO OCTaBHTh HE MEHBIIIE OJJHOW CBOOOJHOM cTpoku. Ecim ypaBHe-
HHUE HE BMEILIAETCS B OIHY CTPOKY, €ro CJIeAYyeT MepeHeCTH Mocye 3HaKa PaBeHCTBa (=), WK T10-
CJie 3HAKOB IUTIOC (+), MUHYC (-), YMHOXEHHE.

HywmepoBath cnenyer auib Te GOpMyibl, HA KOTOPBIE €CTh CChUIKA B CIEAYIOLIEM TEK-
cTe.

[TopsiakoBbIe HOMEpa MMOMEYAIOT apaOCKUMH IU(paMU B KPYTJIBIX CKOOKaxX OKOJIO MPaBo-
ro MoJig CTpaHMIbl 06e3 Todek oT (Gopmynbl kK ee HoMmepy. POpMyIbl JTOKHBI HYMEpOBaThCSA
CKBO3HOW HyMmepauuel apadCKuMu 1u(pamu, KOTOpPbIE 3alMCHIBAIOT HA YPOBHE (POPMYIIBI cripa-
Ba B KpyIJbIx ckoOkax. Jlomyckaercs Hymepauus Gopmyn B mpenenax paszaena. B atom ciydae
HOMeEp (hOpMYJIBI COCTOMT U3 HOMEpA pasjiena M MOpSAKOBOTO HoMepa (hopMyIibl, pa3ieneHHbIX
toukoil (Hampumep, 4.2). Homep, KoTOpbIii HE BMEMIaeTcs B CTPOKe ¢ (OPMYIIOH, IEPEHOCST
HIke Gopmynel. Homep Gopmyiibl ipu ee nmepeHeceHrH BMEIIAIOT Ha YpOBHE MOCIEIHEH CTpo-
ku. Ecniu gopmyna B3dTa B pamMKy, TO HOMEp Takod (hOpMyIIbl 3alUCHIBAIOT CHAPYKU PaMKHU C
IPaBOil CTOPOHBI HAIIPOTUB OCHOBHOM cTpoku ¢opmynsl. Homep Gopmynbl-qpobu moparor Ha
YPOBHE OCHOBHOM TOPU30HTAIBHOM YePTOUKH (OPMYIIBI.

Howmep rpynmnsl Gpopmyin, pa3MelieHHBIX Ha OTACIbHBIX CTPOKAaX U OOBEAWHEHHBIX (H-
TypHOU CKOOKOM, IMOMEIIAeTcsl CrpaBa OT OCTpHs MapaHTe3a, KOTOPOe HaXOAUTCS B CEepelnHe
rpynisl GopMys 1 HalPaBJIeHO B CTOPOHY HOMEpa.

OO6miee mpaBWIIO MYHKTYallMH B TEKCTe ¢ (opmynaMu Takoe: (Gopmysia BXOTUT B MPE.I-
JIOKEHHE KaK €ro paBHONPABHBIN sseMeHT. [loaToMy B KOHIIE OpMYIT U B TEKCTE Mepesl HUMU
3HAKH NMPENUHAHUS CTaBAT B COOTBETCTBUU C NMPaBUIIAMU MMyHKTYallHH.

JlBoeToune nepen (GopMyJoi CTaBsT JMIIb B CIy4asx, MPELyCMOTPEHHBIX MpPaBUIAMU
MYHKTYaIluU: a) B TeKCTe mepen ¢hopmysoin obobIaromiee cioBo; 0) 3Toro Tpedyer mocTpoeHue
TEKCTa, KOTOPBII MpeaIecTByeT Gopmyie.

3HaKaMH MpEeNUHAaHuA MeXAY (popmyraamu, KOTOpbIE UIYT OJHA MOJ OJHOM U HE OTHee-
HBI TEKCTOM, MOTYT OBITh 3aIlsiTasi MJIM TOYKA C 3alsTOW HEMOCPEICTBEHHO 3a (OpMyJoi K ee
HOMEpY.

5.5 Odopmaenue tadbaun (I'OCT 2.105-95)

Ha Bce Tabnuisl B TekcTe JOHKHBI ObITh CChUIKU. Tabnuiia JoikKHA pacnojaratbCs He-
MOCPEICTBEHHO MOCIIE TEKCTa, B KOTOPOM OHA YIIOMHMHAETCS BIIEPBBIE, MM Ha CIenyomei cTpa-
HUIIE.

Bce Tabmuuel HymepyloTcs (HyMmepauusi CKBO3Hasi, 00 B Ipezenax pasjena — B IO-
CIIEHEM Cllydae HOMEp TaOJMIIBI COCTOMT M3 HOMEpa pasjieia U MOPSAKOBOI0 HOMepa BHYTpPHU
pazfaena, pa3felieHHbIX TOUKor (Hanpumep: Tabmuna 1.2). TabauIsl Kaxa0ro IpUIoKeHus 000-
3HAYAIOT OTEIHLHON HyMmepamuei apabckumMu nmudpamu ¢ 100aBlIeHHeM 0003HAUYCHUS TPUITOKE-
Hus (hanpumep: Ilpunoxenue 2, Tadm. 2).

Ha3Banue Tabnuiel cienyeT moMenarh Haj TaOJIuIei cieBa, 6€3 a03alHOro OTCTyNa B
OJIHYy CTPOKY C ee HOMepoM uepe3 Tupe (Hanpumep: Tabmuna 3 — AKKyMyIslus yriepoaa B
MIPOJIYKIIUM arpoiieHo30B 3a 1981-2015 rr.).

[Tpu mepeHoce TaOiMIBI HA CIEAYIOUIYIO CTPAaHUIy Ha3BaHHE MMOMELIAIOT TOJIBKO Hal
nepBoi yactbto. Hax npyrumu vactsamu Taxke cieBa nuuryT cioBo «lIpomomxenue» uiu
«OKOHYaHUE» U YKa3bIBalOT HOMep Tabuuisl (Harpumep: [Ipogomkenue Tadbausl 3).

Tabnuipl, 3aHUMAOIIME CTPAHUITY U Oosiee, OOBIYHO TTOMENIAIOT B MpUjIokeHue. Tabmu-
Iy ¢ OOJIBIIIMM KOJIMYECTBOM CTOJIOIIOB JOMYCKAeTCsl pa3MeIlaTh B aTbOOMHON opueHTanuu. B
TabIHIIe TOMyCKaeTCs MPUMEHSTh pa3mep mpudra 12, uarepsan 1,0.

3aroJ0BKH CTOJOLOB U CTPOK TAOJUIIBI CIEAYET MUCATh C MPOMUCHON OYKBBI B €IUHCT-
BEHHOM YHCJI€, a MOA3aroj0BKH CTOJOLOB — CO CTPOYHOU OYKBBI, €CIM OHU COCTABIISIOT OIHO
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MPEJIOKEHUE C 3aT0JIOBKOM, HIIM C MIPOMUCHON OYKBBI, €CIIM OHU UMEIOT CAMOCTOSITEIbHOE 3HA-
YyeHre. B KOHIIe 3aroIoBKOB 1 TI013ar0JIOBKOB CTOJIOIIOB M CTPOK TOYKH HE CTaBSIT.

Pa3znensaTh 3arooBKU U MOA3arojJOBKU OOKOBBIX CTOJIOIOB JUArOHAIBHBIMY JIMHUSMH HE
JIOITyCKAeTCsl. 3ar0JIOBKU CTOJIOIOB, KaK MPABHJIO, 3aITMCHIBAIOT IMAPAJUICIHHO CTPOKAM TaOJIHIIbI,
HO MPU HEOOXOAMMOCTH JIOMYCKAETCS UX MEePIEHAUKYIISIPHOE PACIOIOKEHHUE.

['opu3oHTaNbHBIE W BEPTUKAJIBHBIC JIMHUM, pa3rpPaHUYUBAIONINE CTPOKU TaOJHIIBI, JI0-
MyCcKaeTcs He MPOBOJIUTh, €CIIM UX OTCYTCTBHE HE 3aTPYAHSET MoIb30BaHue Tabmuieit. Ho 3aro-
JIOBOK CTOJIOITOB M CTPOK TAaOJHUIIBI TODKHBI OBITH OTICIICHBI JTMHUEH OT OCTAIBHOW YacTh Tao-
JUIIBL.

[Ipu 3auMcTBOBaHUM TAOJIUII U3 KAKOTO-TMOO MCTOYHHUKA, IMOCTIE Hee 0(OPMIISIETCS] CHO-
CKa Ha NICTOYHHK B COOTBETCTBHH C TPEOOBAHHSIMH K O(DOPMIIEHUIO CHOCOK.

5.6 DyIeKTpOHHBIE pecypchl

1. Cypos, B.B. IIpogykTuBHOCTB 3BeHa mojeBoro cesoobopora / B.B. Cypos, O.B. Uyxuna //
Monounoxo3stiicTBeHHbIN BeCTHUK. — 2012. — Ne4(8) [Dnektponnsiit xypuan]. — C.18-23. — Pe-
kM goctyna: URL molochnoe.ru/journal.

2. 3amura nepcoHalbHBIX JAaHHBIX MOJIb30BATENICH U COTPYIHUKOB OMOTHMOTEKH [ DIEKTPOHHBIH
pecypc]. — Pexxum mocryna: http://www.nbrkomi.ru. — 3arnaBue ¢ 3xpana. — ([lata oOpamenus:
14.04.2014).

5.7 Odopmirenne rpadpuyeckux MaTepuaIoB

I'paduueckas yacTh BBIOJIHIECTCS HAa OJHON CTOpOHE Oenoi uepTé&xXHOI Oymaru B COOT-
BercTBHM ¢ TpeboBanmsimu ['OCT 2.301-68 ¢opmara Al (594x841). B 060CHOBaHHBIX ClTydasx
JUISL OTJCNIBHBIX JIUCTOB JIOIYCKAeTCs MpUMEHEeHHE APYrux (GopMaToB.

TpeboBanus k opopmiteHnto rpaduueckor yacTu u3noxkensl B ctangaprax ECKJI: TOCT
2.302-68* «MacmTadby; ['OCT 2.303-68* «Jlunum»; 'OCT 2.304-81* «pudte», FOCT
2.305-68** «M300paxkeHust — BUABI, pa3pesbl, CEUeHUs» U T. 1. OCHOBHAS HAIUCh HA YepTekKax
BeimosiHsieTcst mo 'OCT 2.104-68*. OdopmiieHHs: OCHOBHOM Haamucu rpaduuecKoil yacTu BbI-
nonasiercs B coorBercTBum ¢ 'OCT P 21.1101-2013 CITJC.

YepTexu TODKHBI OBITH OGOPMIICHBI B TOJIHOM COOTBETCTBHHM C TOCYAApPCTBEHHBIMHU
crangapramu: «EquHoi#t cuctembl KOHCTpYKTOpcKkoit gokyMmeHTanun» (ECKJI); «Cucremsl mpo-
exTHOU mokymeHTamuu s ctpoutenscrBay (CIIAC (I'OCT 21)) u qpyrux HOpMAaTHUBHBIX J0-
KyMeHTOB. Ha ka/1oM j1cTe TOHKUMHU JIMHUSIMU OTMEUAETCsl BHELIHSS paMKa 1o pasmepy ¢dop-
MaTa JINCTa, IPUYEM BAOJIb KOPOTKON CTOPOHBI CII€BA OCTABIISAETCS I0JIE€ LIMPUHON 25 MM Ais
MNOJNUIMBKY JUCTAa. B mMpaBoM HIKHEM yIily pacrojiaraercsi OCHOBHAs MOJANUCH YCTAHOBJICHHOMN
dopmsbl, npunokenue I
5.8 Odopmienue npuioxenuii (I'OCT 2.105-95)

Kaxnoe npuioxeHue cienyer HaunHaTh C HOBOM CTPAHHUIIBI C YKa3aHHEM HaBEpXy Moce-
penune ctpanuilsl ciosa "llpunoxenue" u ero obo3Hauenus. [IpunoxkeHne T0HKHO UMETh 3a-
TOJIOBOK, KOTOPBIM 3alHMChIBAIOT CUMMETPUYHO OTHOCHUTEIBHO TEKCTa C MPOMHCHON OYKBBI OT-
JIETHOU CTPOKOM.

[Tpunoxenus 0603HAYaAIOT 3arjiaBHBIMU OyKBaMHU pycckoro andasura, HauMHas ¢ A, 3a
HcKIoueHneM Oyks E, 3, IZ, O, Y, b, bl, 'b. JomyckaeTcsi CIOJIb30BaHUE JJIT 0003HAUYCHUS
npuioxeHnit apadbeckux mudp. Ilocne cnosa "lIpunoxxenue" cnexyer OykBa (wnu mudpa), 06o-
3Hayaromias ero Mocie0BaTeIbHOCTb.

[Tpunoxenus, Kak npasuio, ohopMIsIOT Ha juctax Gopmara A4. Jlomyckaercst opopm-
JSTh IPUIIOXKeHUs Ha aucTtax gopmara A3, A2, A1 mo I'OCT 2.301.

[TpunoxeHus MOJKHBI UMETh OOIIYIO C OCTaJbHOW YacThiO JOKYMEHTA CKBO3HYIO HyMe-
paIuIo CTpaHUILL.

5.9 TpeOoBanus Kk MUHrBHCcTHYEecKOMY odopmiieHnIo KypcoBoii pa6oTs! (mpoekTa)

KypcoBoii npoekT noymxkeH ObITh HANKMCaH JOTHYECKH MOCIEI0BATEIbHO, JINTEPATYPHBIM
sa3bIKkoM. [ToBTOpHOE yroTpebaeHne 0JHOTO M TOTO K€ CJIOBA, €CIIU 3TO BO3MOXKHO, OIYCTHMO
gepe3 50 — 100 cioB. He momkHBI ynmoTpeOISThCS KaK W3JUIITHE MPOCTPAHHBIE W CIOXKHO TIO-

13



CTPOCHHBIC TPEUIOKECHHS, TAK U YPE3MEPHO KpaTKue JIaKOHUYHbBIE (Ppasbl, c1abo Mexay coOoi
CBSI3aHHBIE, IOMYCKAIOIINE JBOMHbBIE TOJIKOBAHUS U T. II.

[Tpu Hanucanuu KypcoBoro mpoekTa He peKOMEHIYeTCsl BECTH W3II0KEHHE OT TEPBOTO
JUIa €IMHCTBEHHOTO YKCIIA: «5 HAaOIo1anmy, «sI CUUTAIO», «II0 MOeMYy MHEHHIO» U T.A. KoppekT-
HEE HCIMOIb30BaTh MECTOMMEHHE «MbD». JJOMyCKarOTCs 00OPOTHI C COXpaHEHUEM TIEPBOTO JIUIIA
MHO>KECTBEHHOT'0 YHCJIA, B KOTOPBIX UCKIIIOYAETCSI MECTOUMEHUE «MbI», TO €CTh (hpa3bl CTPOATCS
C yrmoTpeOJIeHHEM CIIOB «HAOII0aeM»», «yCTaHABIUBAEM», «UMEeM». MOKHO HCIIOIh30BATh BhI-
paKEeHUs «Ha Hall B3TJISA», «I10 HALIEMy MHEHMIO», OJHAKO MPEANOYTHTEIbHEE BbIpaxaTbh Ty
K€ MBICIIb B O€3TUYHON PopMe.

[TucemenHas peuyb TpeOyeT HCMONB30BAaHUS B TEKCTE€ OOJBLIOrO YHCIA PAa3BEPHYTHIX
MPEUIOKEHUH, BKIIOYAOIINX TPUIATOYHBIC TPEJIOKEHHS, MPUYACTHBIE W JIeCNPUYACTHBIC
000pOTHI.

Heo6xoanMo omnpenennT OCHOBHBIE MOHATHS IO TEME UCCIIET0BaHMsI, YTOOBI HCIOIB30-
BaHue ux B TekcTe KypcoBoro mpoekrta/mpoekTa ObUIO OJHO3HAUYHBIM. DTO O3HAuYaeT: TO WU
WHOE TOHSATHE, KOTOPOE Pa3HBIMH YYCHBIMU MOXKET TPAKTOBATHCS MO-Pa3HOMY, JOJKHO BO BCEM
TEKCTe JaHHON paboThl OT Hayaua J0 KOHIA UMETh JIHUIIb OJIHO, YETKO OMPEEIIEHHOE aBTOPOM
KypcoBoro npoekTa/mpoekta 3HaueHHE.

B xypcoBom mpoekTe TOIKHO OBITh COOMIOIEHO €MHCTBO CTHIISA M3JIOKEHHS, obecreue-
Ha opdorpaduueckas, CHHTAKCHUYECKasi U CTHIMCTUYECKAst TPAMOTHOCTh B COOTBETCTBHH C HOP-
MaMH COBPEMEHHOT'O PYCCKOTO S3bIKA.

5.10. ITopsinok 3amuTthl KypcoBoii paboTs! (mpoexTa)

[Topsimok 3amutel KypcoBoro mpoekrta paspabarbiBaeTcs kKadeapold CaMOCTOSTENBHO.
OTBETCTBEHHOCTH 3a OPTaHU3AIMIO U MPOBEAeHHE 3auThl KypcoBoro mpoekra Bo3iaraercsi Ha
3aBeayromero kadeapoit 1 pykoBoauTens BeimoaHeHUs KypcoBoro mpoekra. 3aBeayroniuil Ka-
denpoit hopMupyeT cocTaB KOMUCCHH TI0 3aLIUTE KYPCOBBIX PadOT, YTBEP)KIACHHBIH MPOTOKO-
7oM 3acenanus kadeapel. PykoBoguTtens nHGOpMUPYET 00yJarOIIMXCsl O JTHE U MECTE MPOBEJIC-
HUS 3aIIUTHl KYPCOBBIX paboT, obecreurnBaeT paboTy KOMUCCHH HEOOXOIMMBIM 000pYAOBaHH-
€M, MPOBEPSAET COOTBETCTBUE TEM IMPE/ICTABICHHBIX KYPCOBBIX pabOT MPUMEPHON TEMaTHKE.

K 3ammre MoryT ObITH MPEACTABIEHBI TOIBKO PAOOTHI, KOTOPBIC MOTYYHIN MTOJOKHUTEIh-
HyI0 perieH3uto. He 3aurénnas padota qoipKHa OBITH T0paboTaHa B COOTBETCTBUU C 3aMEUaHUs-
MU PYKOBOJIUTENSI B YCTAaHOBIIEHHBIC CPOKH U CAAHA HA TIPOBEPKY MTOBTOPHO.

3amuTa KypcoBbIX pabOT MPOBOAMUTCS IO Hayalla 9K3aMEHAIlMOHHON CECCHH.

B cooTBeTcTBHM ¢ YCTaHOBIEHHBIMHU MpaBuiIaMu KypcoBo# MPOEKT OIEHUBAETCS TIO Clie-
JYIOILIEH IIKaJe:

Ouenka Kpurepun

Joxnan nmurcs 5-7 MuH. B X0o[€e 3alUTHI aBTOP YBEPEHHO U apryMeH-
TUPOBAHO OTBEYACT HA 3aJaBacMble KOMHUCCHEH BOIIPOCHI, IOKA3bIBACT
rIyOuHY U TOJHYIO TPOpadOTKY paccMaTpruBaeMol MpeIMeTHON obiac-
TH.

OTJINYHO

JlnurenbHOCTh JOKIana OJiM3Ka K YCTAaHOBJIEHHOMY perjiaMmeHty. B xone
3alIUTHl CTYJEHT JAOCTATOYHO MOJHO M OOOCHOBAaHHO OTBEYAET HA BO-
IPOCHl M 3aMEUYaHusl WIEHOB Komuccuio Ilporecc 3amuTel AeMOHCTpU-
Xopomuio pYyeT 0CTaTOYHO MPOpabOTKy TEMAaTUKU KypCOBOTO MpoekTa. Bmecte ¢
TEM, B XOJi€ IOKJIa/la U AUCKYCCUU B PEUU U OTBETAX Ha BOIPOCHI UMEET-
Csl psA HENOCTaTKOB, HE MMEIOIIMX NPUHLMIIMAIBHOIO XapakTepa, HO
CBUJICTEILCTBYIOMIMX O HEJOCKOHATIBHON MPpOpabOTKe MaTepuana.

JIMMTENbHOCTE JOKIAaNa OTINYAETCS OT YCTAHOBIEHHOIO periaMeHTa. B
XO/JI€ 3aIIUTHI CTYJEHT AEMOHCTPUPYET Clla0ble 3HAHUS MPEIMETHOH 00-
VY 10BIE€TBOPUTENBHO | TacTU. Peub copepkKuT 3HauuTeNnbHbIC (akTHuecKue omuOKu. OTBETHI
Ha BOIIPOCHI YWIEHOB KOMHCCUHM CBHJETEIILCTBYIOT O IpoOenaax B IOHM-
MaHHMH KaK MEXIUCIUIUIMHAPHBIX CBS3€H, TaK U MOKA3bIBAIOT (hparMeH-
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TApHBINA XapaKTep 3HAHUMN CTYIECHTa MO AUCIUILINHE.

JUIMTEeNbHOCTh OKIAJa 3HAYUTENIBHO OTIMYAETCS OT YCTaHOBJIIEHHOI'O
periiamenTa. B nponecce 3ammTsl HEYBEPEHHO U JIOTUYECKH HEIOCHe10-
BaTEJIbHO U3JIaraeTcsl MaTepuai, OTCYTCTBYET IIaH AOKJIaAa, CTYIEHT He
MIOHUMAET CYIIHOCTH 33J1aBAE€MBbIX BOIIPOCOB, B OTBETAX NPUCYTCTBYIOT
rpyOble OIMOKH WK CTYACHT 3aTPYIHSICTCS C OTBETOM.

He ynosnersopu-
TEJIBHO

ITo nroram 3amuTel 3a KypcoBoii MpoeKT BBICTaBIISIETCS OLIEHKA Ha TUTYJIbHBIN JIUCT pa-

00ThI, B 5K3aMEHAIIMOHHYIO BEIOMOCTh U 3a4ETHYIO KHIKKY 00y4arouierocs.
6. Ilpumep BoimosHenus KypcoBoii padoTsl (mpoekTa)

Temoit KypcoBoro npoekra siBisieTcsi pa3pad0oTKa TEXHOJIOTHYECKOTO MPOIEecca U3TrOTOB-
JIEHUs 3alaHHOM JeTajau CUCTEMBl OXJIaXAEeHUs aABurarens. Ilox 3TUM MOHUMAETCsl HE TOJIBKO
MPOLIECC MEXaHNYECKON 00pabOTKH, HO U TOJyYEHUE 3aTOTOBKH CIIeHHUaIbHBIMU METOAAMHU JIH-
Ths1, IITAMIIOBKH, KOBKH C pa3pa0OTKON CTEpIKHEH, SAIUKOB, IITAMIIOB, PUCTIOCOOIECHUH | T.1.

HcxonHble JaHHbIE HA KYPCOBYIO paloTy:

- YepTEXK JIeTanu (3aroTOBKH);
- TOI0Bas MpOrpaMmMa BbIITyCKa U3EIH;
- IPOJOJKUTEIBHOCTD BBIITYCKA U3CIIUNA 110 HEU3MEHHOW KOHCTPYKTOPCKON JOKYMEHTALMH.

Yeprex Aetanu (3aroTOBKH) WM BbIIAETCs MpeEnojaBaTesieM Wi pa3padaThiBaeTcs CTy-
JIEHTOM B PaMKaX BBIIIOJHEHUS MarucTepPCKON JUCCEepTaLUH.

[Tpu HEOOXOAUMOCTH B 33/IaHUU WJIM B CAMOM TeMe KypCOBOI'O ITPOEKTa MOKET OBITh yKa-
3aH KOHKPETHBIM METOJl M3TrOTOBJIEHMS JeTalu WM 3arotoBku. Hanpumep, Tema Kypcosoii pa-
00THI (TpoeKTa) MOKET OBITh ChopMynHpoBaHa Tak: «CIPOCKTUPOBATH TEXHOJIOTHUCCKUN TTPO-
1LIECC MOIYYEHHSI 3aTOTOBKM HACOCHOT'O KOJIECA METOAOM JIUTHS 10 BBIIIIABIISIEMBIM MOJEISIMY.

[TosicHuTenpHAsA 3aMKCKa SBISETCS OCHOBHBIM JIOKYMEHTOM KYPCOBOI'O MPOEKTA, B KOTO-
POM TNPHUBOJUTCA MCUYEpHbIBAONIass MH(POPMAIUS O BBIMNOJHEHHBIX PACUETHBIX, TEXHOJOTHYE-
CKHX, KOHCTPYKTOPCKUX U OPraHU3aIIMOHHO-3KOHOMHUYECKUX pa3paboTKax.

OO0beM NMOSICHAUTETLHOM 3aIMUCKH JTOJDKEH cOCTaBisITh 40-60 CTpaHUIl TEKCTA.

CocTaB u CTpyKTypa NOSICHUTEIbHON 3alUCKU:

- TUTYJIbHBIH JIUCT;

- COJEPIKAHHUE;

- BBEJICHUE;

- ciy’ke0HOe Ha3HAaYeHHE U TeXHUYECKask XapaKTepUCTHKA JIeTalH;

- OIIpeJIeIeHHE BU/Ia POM3BOACTBA U €r0 XapaKTEPUCTHKA,

- BBIOOp 3arOTOBKU U METOJIOB €€ U3rOTOBJICHHUS,

- 0TpaboTKa KOHCTPYKIMH JETAJIH HA TEXHOJIOTUIHOCTD;

- pa3paboTKa MapLIPyTHOTO TEXHOJIOTUYECKOTO MPOLIecca U3TOTOBIICHUS JETaNH;

- pa3pa0oTKa TEXHOJIOTMYECKHUX OINEepalrii U MapIIPyTHO-ONIEPALIMOHHOTO TEXHOJIOTHYe-
CKOro IpoI1iecca;

- pacueT peKUMOB PE3aHMUs;

- MPOEKTUPOBAHUE MPUCTIOCOOICHUS (TIPH HAJTUYHH);

- CIIUCOK MCII0JIb30BaHHOM JIMTEPATYpHI;

- IPUJIOKEHUSI.

OOumii 06beM rpaduueckoil 4acTu cocTaBisieT He MeHee 4 nucToB popmata Al. I'padu-
YECKUW MaTepual BKIIOYAeT:

- ueptex neranu — 0,5...1 nucr;

- TEXHOJIOTHYECKUE ICKU3bI 00PabOTKH 3arOTOBOK — 2...3 JIUCTAa;

- 001 BUJ CTAHOYHOTO MJIM COOPOYHOTO MPUCTIOCOOIEHUS (MIpH HANUYMK) — | JIHCT.

[TocnenoBarenbHOCTh U COCTAB pa3pabOTOK, MPEACTABIAEMbIX B MOSACHUTEIBHOMN 3aMHCKe
u rpadpudeckoil yactu KypcoBoit paGoTsl (mpoekTa), KOPPEKTUPYETCS B 3aBUCUMOCTH OT OCO-
OEHHOCTEN Ka)KIOU TEMBL.
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6.1 Beenenue, 3a1aum padoThl

Bo «BBenenun» k KypcoBoil paboTe (ITPOCKTY) OMUCKHIBAIOT OOIIME HAIIPABICHUS pellie-
HUS 33/1a4 NIPOEKTUPOBaHMsI, 000CHOBBIBAIOT aKTYaJIbHOCTh Pa3pabaThiBa€MOM TEMBI, €€ 3Hade-
HUE ISl TOBBIIEHUSI YPPEKTUBHOCTH MPOU3BOJACTBA U (HOPMYIUPYIOT OCHOBHBIE 3a/ladyM, MO-
CTaBIJICHHBIE MEPEe]] CTYICHTaMH.

PexomMenpayercs crenyroias nociea0BaTeIbHOCTh TOCTPOCHUS BBEICHUS:

1) ocHoBHBIE TpeOOBaHUSI HAYYHO-TEXHUUYECKOT'O Iporpecca K 00bEeKTY MPOU3BOJACTBA U
TEXHOJIOTHH €T0 U3TOTOBJICHUS;

2) COCTOSIHUE U NIEPCIIEKTUBBI PA3BUTHS IPOU3BOJCTBA HA 0A30BOM MPEANPHUATHH;

3) o0ocHOBaHWE aKTYyaJIbHOCTH Pa3padOTKU TEMBI KypPCOBOT'O MPOEKTA, HOBU3HHBI U A(-
(EKTUBHOCTH MPEAJIaraeéMbIX MPOCKTHBIX PEIICHUN;

4) OCHOBHBIE 33/1a4H, pEIaeMbI€ B KypCOBOM IMPOEKTE.

ITpu dpopmynupoBanuu 3agad no m.4 ocoboe BHUMaHHUE CIEIyeT OOpaTUTh HAa UX IMpaK-
TUYECKYIO0 3HAUUMOCTh, HOBU3HY TEXHUKO-3KOHOMHYECKHUX PELICHUHN U MEePCIIEeKTUBHOCTb.

OObem BBeaeHMsI, KaK MTPABUIIO, HE MPEBBIIIACT 2 CTPAHUL] PYKOITMCHOTO TEKCTA.

6.2 Ciyke0HOe HA3HAYEHME U TEXHUYECKAsl XapaKTePUCTUKA U3/1eJIMsl U eTaJjiei

Otot pagen 13 HAYMHAIOT ¢ ONTUCAHUA U3/IETUS U €r0 O0IIEro Ha3HAYCHHUS.

Onucanue u3Aenusi TPOBOJAAT IOCIIE TIIATEIHLHOTO aHaIN3a KOHCTPYKIUU COOMPAEMOro
u3genus 1 QYHKIMOHUPOBAHMS €r0 OCHOBHBIX Y3JIOB U JIeTalieil, JeWCTBYIOLINX HArPy30K, U3Y-
YEHHs XapaKTepa COCIMHEHUN M 3aKperIeHUH COOPOYHBIX €IUHUI] U JIETalel, MO3BOJISIOLINX
JaTh TOJIHOE TPEACTaBICHUE O MOPsAKEe padOThl U3/AEIHs U B3aUMOJICHCTBUU €r0 Y3JI0B M JIeTa-
nen.

ITpu OTCYTCTBUM OTAEIBHBIX JAHHBIX Ha COOPOYHOM YEpTEXkKe, HAPHUMEP MacChl M37e-
JMsl, TOCAJIOK, pa3MEPOB JOMYCKOB, BBIIEPKUBAEMBIX MIPU COOPKE, CTYJEHT JOJIKEH Ha OCHOBa-
HUH [IPOBEACHUSI HEOOXOUMBIX 00OCHOBAHMI U pacueTOB HA3HAUUTH UX CAMOCTOSITEIBHO.

Onucanue JOMKHO OBITH Pa3BEPHYTHIM, YUUTHIBAS ClIEHU(DUKY pabOThI U3AETHUS.

O06wem pannoro pasaena I13 cocraBnser 2-3 cTpaHULIbI PYKOITMCHOTO TEKCTA.

6.3 Onpenesenue BUAA MPOU3BOJACTBA M €0 XapaKTEePUCTUKA

Bu npousBoaCcTBa 3aBUCUT B OCHOBHOM OT ITPOTPaMMBI BBIITYCKa U TPYAOEMKOCTH U3/e-
TSl

Bun nponsBoAcTBa M COOTBETCTBYIOIIAs €My (OopMa OpraHu3aluu paboThl ONMPEEsIOT
XapakTep TEXHOJIOTMYECKOTOo Mpoliecca U ero nocrpoenue. [loaromy, nmpexae yeM NpuUCTynuTh K
IPOEKTHPOBAHUIO TEXHOJOTHUYECKOTO MpoIiecca U3rOTOBICHUS, HEOOXOIMMO, UCXOs U3 3a/laH-
HOM TPOM3BOJCTBEHHOW MPOTrpaMMbl W XapakTepa MOJJIeKaIuX 00paboTKe JeTayiei, yCTaHO-
BUTH, XOTsI ObI OPUEHTUPOBOYHO, BHJI IPOU3BOJACTBA: EMHUYHOE, CEpUITHOE, MACCOBOE, - M CO-
OTBETCTBYIOUIYIO €My OPTaHU3AIMOHHYIO0 (POPMY TEXHOJIOTHYECKOro Impolecca.

Ha nepBowm stamne onpeznensercs Ko3QQUIMEHT 3aKperieHus onepauuu K, :

t
_A
Kgo_ > (1)
il
TJC {;; - TAKT BBIIYCKA; #jj; - CPEIHEE ITYYHOE BPEMsI 110 OIICPALHSIM.

Takt BBIITYCKAa MOJIHO ONPCACIINTD, UCITOJIB3Yyd CICAYIOIMCC COOTHOMICHUC

60
Pl

ty=—2A (2

A7 N @)

rae @y - roaoBoi ¢boHa BpeMeHH, 4; N - TOA0Bas MporpaMma BBITYCKa.
[lpu oxHOCMEHHOM paboTe ronoBoi Goun Bpemenu @p = 2070 4acos; IpU ABYXCMEHHOM
— @;=4140 gacos.

IIJ'I?I HaXO0XJICHU CPEIHETO IITYYHOI'O BPEMCHH 110 OIICPpAUAM f;; MOXKHO HUCIIOJIb30BaTh

JIAaHHBIE TI0 TPYAOEMKOCTH CYIIECTBYIOIIECH Ha MPOU3BOACTBE aHAJIOTHYHOW aetanu. Ecim Boc-
MOJIb30BaTHCS 3aBOJICKUMU JIAHHBIMH 110 OCHOBHBIM OTIepaIusiM 00pabOTKH, TO
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TJI€ fyp; - IITYYHOE BpeMs M0 i - Onepanuu; n - YACIO ONepalui.

ITo 3Hauenuro ko3¢punmenTa 3akperienus onepaunu K, , pacCAUTaHHOIO Mo Gopmyiie
(1) MOXHO TIPUHSATH PEIICHHE O TUIIE TPOU3BOACTBA (CM. Tab. 1).

Ta6muna 1

Tunel Npou3BOACTBA M COOTBETCTBYIOIIME UM 3HadeHHs] KOd(pUIUMEHTa 3aKperieHUs
orepanuu

3Havuenne K03 UIH-
CHTA 3aKpCIJICHUA OICpalunu Tun IIPONU3BOACTBA
K30
1 MacCOBO€
1...10 KPYITHOCEPUITHOE
10...20 cpeliHecepuiiHoe
20...40 MEJIKOCEPUIHOE
6ob1e 40 €IMHUYHOE

Tun npous3BoACTBa ONMpPEAEISET ero XapaKTepHble 0COOCHHOCTH C TOYKU 3PEHUS MpUMe-
HSEMOTo 000pyIOBaHMSA, TOCTPOCHUS TEXHOJOTHUYECKOTO MpOIiecca, UCIONIb30BaHUS KBATU(H-
Karuu pabovmx U T.1.

EnvHUYHBIM Ha3bIBAa€TCSl TaKOE MPOU3BOJCTBO, IIPU KOTOPOM M3IENINS M3TOTABINBAIOT
€AMHUYHBIMH 3K3EeMIUISIpaMu, Pa3HOOOpa3HbIMU MO KOHCTPYKIIMH U pa3MepaM, IpUUYeM MOBTO-
PSAEMOCTb 3TUX U3JEIHI peiKa UM COBCEM OTCYTCTBYET.

Enunnunoe mpon3BOACTBO YHUBEPCAIBHO, T.€. OXBATHIBAET PA3JIMYHBIEC TUIIBI U3JIEIHH, a
CJIEZIOBATENILHO JIOJKHO OBITh THOKUM, OBICTPOTIEPEHATAXKUBACMBIM.

TexHOIOrnYeCKrii TPOIECC U3TOTOBJIEHUS JETajIei IPU 3TOM THIIE TPOU3BOJICTBA UMEET
«YIUIOTHEHHBIN» XapaKTep: Ha OJIHOM CTAaHKE BBINOJIHAETCS HECKOJIBKO ONEpaluii U 4acTo Mpo-
U3BOJUTCS MOJHAs 00paboTKa 3aroTOBOK Pa3HOOOPa3HbIX KOHCTPYKIUN U W3 pa3iMYHbIX MaTe-
pHanos.

Jljis e AMHUYHOTO MPOU3BO/ICTBA XapaKTEPHBI CIIEIYIOIINE OCOOCHHOCTH:

- 000pyIOBaHME CTABUTCS 110 TUIIaM CTaHKOB,;

- HCTIONIb3YETCSl YHUBEPCAIbHOE 000pyI0BaHUE;

- 00CITYKMBAIOIIUI MepCOHa BBICOKOW KBaTH(PHUKALINH;

- ITUTEIBHOE BpeMs 00pabOTKH;

- BBICOKasi CTOUMOCTH 00paboTKH;

- HU3Kasi IPOU3BOIUTEILHOCTD;

- BBICOKAsi TOYHOCTh 00pabOTKH.

CepuiitHbIM Ha3bIBa€TCS MPOU3BOACTBO, B KOTOPOM BBIITYCK H3JETUH OCYIIECTBIISETCS
HNapTUSAMU WINA CEPUSAMH, COCTOSIIIMMH U3 OJHOUMEHHBIX, OJHOTUIIHBIX 110 KOHCTPYKIUU U OJU-
HAKOBBIX MO pa3MepaM H3JeNUi, 3alyCKaeMbIX B IPOU3BOJCTBO OJHOBPEMEHHO. OCHOBHBIM
IPUHIUIIOM 3TOTO BHU/1a IPOU3BOJICTBA SBJISIETCS M3TOTOBJICHUE BCEH MApTHH LIEJTMKOM KaK B 00-
paboTke AeTaniel Tak u B cCOOpKe.

IIpu cepuiiHOM IpPOM3BOACTBE M3JENINS BBITYCKAIOTCSA MOBTOPSAIOIIMMUCA CEPUSAMH I10
HEU3MEHHBIM uepTekaM. B 3aBUCUMOCTH OT 4Mciia BBIITYCKaeMbIX U3/IETIUI U UX MOBTOPSEMOCTH
B T€YCHHUE r0Jla MPOU3BOICTBO MOXKET OBITh MEJIKO-, CPE/IHe- WM KPYIHOCEpUHHBIM. Melkoce-
puitHOE MPOU3BOJCTBO MPHUOIMKAECTCA O OpraHU3alUuU K €IMHUYHOMY, a KPYITHOCEpUIHOE — K
MacCcOBOMY.

B cepuiiHOM mpom3BOACTBE TEXHOJOTHUYECKHH mporiecc nuddeperimpoad. OTaenbHbIE
olepanuy 3aKpeIUICHbI 3a ONPENEICHHBIMU CTaHKaMH. VICIIOnb3yl0TCsl CTaHKU YHUBEPCAJIbHBIE,
CHelaln3upoBaHHble, CIelHalbHble, aBTOMATU3MpPOBaHHbIE, arperatHeie. [locie oxoHuaHus
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W3TOTOBJICHHS OJTHOM CepUH JleTaliell CTaHKHW Ha JaHHOM IPOU3BOJICTBEHHOM YYacTKE MEpeHa-
JIQXKUBAIOT HAa U3TOTOBJICHUE IPYTUX CEPUM IeTalIeH.

CepwuitHoe TPOM3BOJCTBO 3HAYUTEIbHEE YKOHOMUYHEE, YeM €IUHUYHOE, TaK KaK JydIle
UCIIONIb3YETCsl 000pYyOBaHKE, BBILE CleNHUaTn3alus pabounx, HUXKE ce0eCTOMMOCTh IMPOAYK-
1007078

MaccoBbIM Ha3bIBa€TCs MPOU3BOJCTBO, B KOTOPOM IPHU AOCTATOYHO OOJBIIOM YHUCIIE
OJIMHAKOBBIX BBIMTYCKOB U3/IENINI U3TOTOBJICHUE BEACTCS MyTEM HEMPEPHIBHOTO BHITIOJHEHHS Ha
pabounx MecTax OJHUX U TeX K€ MOBTOPSIIOMIUXCS OMEpalHii.

J1J1s MaccoBOTO MTPOU3BOJICTBA XapaKTEPHBI CICAYIOIINE OCHOBHBIC TPU3HAKHU:

- OOJBIITMHCTBO OTEpaNHii T0 00PabOTKE 3ar0TOBOK 3aKPEIUIACTCS 3a OTACIbHBIMU CTaH-
KaMU;

- Ha JTUHUU 00pabOTKU UMEET MECTO HEeMpephIBHOE NMEpEMEIIeHHE 3aT0TOBOK C OJHOIO
pabodero mecta Ha IPYyTroe;

- 000pyI0BaHKe ClIEHUATU3UPOBAHHOE UITH CTIELUATbHOE;

- HU3Kasl TPYA0EMKOCTh 1 CTOUMOCTh 00pabOTKH;

- KOPOTKHM TEXHOJIOTUYECKHI ITUKII.

MaccoBoe pOu3BOJCTBO MO3BOJISIET MMPOU3BOIUTH 3HAYUTEIBHBIC 3aTpaThl HA 000PY/I0-
BaHUE, TaK KaK MOCJIEAHEE JETKO OKYIaeTcs.

[Tpu MaccoBOM MPOU3BOICTBE MMEETCSI BOSMOXKHOCTh MCIOJIb30BATh CAMOE BBHICOKOIPO-
U3BOJUTENIbHOE 000pY/IOBaHUE U TEXHOJOTHYECKYIO OCHACTKY. MaccoBoe Mpou3BOJICTBO MOKET
OBITH OPraHU30BAHHO 110 MOTOYHOMY U HEMIPOTOYHOMY MeTojaM. OO0pyI0BaHNE B 9TOM Cllydae
YCTaHaBJIMBAETCS B BUJIE MOTOYHBIX aBTOMATUYECKUX UM aBTOMAaTU3UPOBAHHBIX JTMHUH.

6.4 Bb100op BH/a 3ar0TOBKH M METO/1a ee MOJTyYeHHus!
6.4.1 O61Me peKoOMeH AU

[TpaBrIbHBIN BBIOOp 3arOTOBKH OKa3bIBAET HETIOCPEICTBEHHOE BIUSHUE HA BO3MOXXHOCTh
PaIMOHATILHOTO TTOCTPOEHUSI TEXHOJIOTHYECKOTO MPOoIecca U3TOTOBJICHUS JIeTalel, CliocoOCTBY-
€T CHIDKEHUIO YIIeThbHONW METAITIOEMKOCTH MAIIIMH U YMEHBIIICHHIO OTXO/OB.

B xypcoBoii pabote (ImpoekTe) crocod MoTydeHus 3ar0TOBKH ONPEACIISIIOT HA OCHOBAaHUHU
yeprexka JeTalld, Pe3yNbTaTOB aHaIN3a ee CIY)KEOHOro Ha3HAUYCHUS U TEXHUYECKHX TpeOoBa-
HUH, IPOrpaMMBbl BBIITYCKa U BEJIMYUHBI CEPUU, THIA IPOU3BOCTBA U SKOHOMUYHOCTH U3TOTOB-
JICHHSL.

Hcxonst n3 He0OXOAMMOCTH MaKCUMaIbHOTO MPHOIMKEHUS (POPMBI U pa3MEpPOB 3aroTo-
BOK K ITapaMeTpaM TOTOBOM JIeTalii, CIEeIyeT PacCMOTPETh BO3MOKHOCTh MCIIOJIb30BAaHUS TPO-
IPECCUBHBIX METOJIOB U CHOCOOOB IMOJYYE€HHUS 3arOTOBOK, TAKHE KaK JIUTHE IO BBHIILIABISEMBIM
MOJICJISIM, JIUThE B 00OJOYKOBBIE (DOPMBI, JHUTHE IO JaBICHUEM, IITAMIIOBKA B 3aKPBITHIX
mrammnax u ap. [IporpeccuBHbIe METO/IBI MOJIyYEHUS 3aTOTOBOK OOECIIEUHNBAIOT CHUKEHHEM 3a-
TpaT Ha MEXaHUYECKYIO 00OPa0OTKY U TIOBBIIIICHHS KA4eCTBA IPOAYKIIHH.

6.4.2 3aroToBKM pado4YUX KOJIeC IEHTPOOEKHBIX HACOCOB

[Tpu BBIOOpE 3aroTOBKHM pabodero Kojeca IEHTPOOEKHOTO0 Hacoca B MEPBYIO OdYepelb
cienyer oOpaTUTh BHUMaHKHE Ha MaTepual Kojeca Hacoca. B mpuHnie, pabouuii yeprex Koieca,
MatepHai Kojeca (JUTeHHas cranb, OpOH3a, UyryH) YK€ IperoiaraeT Kakoi-T0 KOHKPETHBIN
TUI 3arOTOBKH, HAalpUMEp OTIUBKY MM COOPHYIO CBapHYIO WM MasHYI0 KOHCTPYKIHUIO W3
[ITAMIIOBAHHBIX JJIEMEHTOB.

B nanHoM ciydae cTyaeHTy HEOOXOJUMO MOKa3aTh CBSA3b MEXAY MaTepualioM, €ro TeX-
HOJIOTUYECKUMHU CBOMCTBAMH U ONTHUMAIIBHBIM TUTIOM 3aroToBKU. [Ipu 3TOM, 000CHOBAB THII 3a-
TOTOBKH, CTY/ACHT JIOJKEH BBIOPATh KOHKPETHBIN CrIOCO0 MOJIydyeHuUs: 3arOTOBKHU, HAallpUMep BUJL
JUTHS: B iecuaHblie ()OPMBI, B KOKWJIb, TIO BBITUIABIISIEMBIM MOJAEIISIM U JIP.

Ecnm ctyneHT B paMkax BBITYCKHOW KBaTHU(UKAITMOHHONW WM IPYrol pabOThI caM IPo-
eKTHUpYeT pabouee KOJeco, TO y HET0 €CTh HEKUH OTPaHUYCHHBIN BBIOOp KaK MaTepuala Kojeca,
TaK 1 THUIA 3aTOTOBKU: OTJIMBKA WK cOOpHAsi KOHCTPYKILHUS U3 IITAMIIOBaHHBIX AyieMeHTOB. [lpu
3TOM HE00XO0IMMO MOAYEPKHYTh, YTO MaTepuas paboUuero Koieca, a ClieJoOBaTeIbHO M THII 3aro-
TOBKH 3aBHCST B MEPBYIO o4Yepenlb OT padouei cpeanl. Tak, Hampumep, pabouas cpeaa Tpedyer

18



OT MaTepuaja KoJjieca MOBBIIIEHHBIX aHTUKOPPO3UOHHBIX CBOMCTB M B KAUECTBE MaTepHalia BbI-
OpaHa HeprKaBeroIas CTalb onpeaeaeHHor Mapku. O000IIEHHO MOXKHO CKa3aTh, YTO B KaUECTBE
3aroTOBKH MPUHUMAETCS CBapHAasi COOpHAasi KOHCTPYKIIHSI, TaK KaK HEPXKABEIOIINE CTAU OMpee-
JICHHBIX MAapOK 00JIaJIal0T TUIOXUMHU JTUTEHHBIMU CBOWCTBAMHU.

B mMenkocepuifHOM TPOU3BOJCTBE 3arOTOBKHA PabOYMX KOJEC OTJIMBAIOT B IIECUAHBIC
dopmel. Ilecuanbie GopMbl M3rOTaBIMBAIOT B OMOKAaX PYYHBIM HJIM MAIIMHHBIM CIOCOOAMHU.
[Tpu mamuaHOM (POPMOBAHUU TPYAOEMKOCThH CHIKAETCS B BOCEMb U OoJiee pas.

[Tpu MamuHHON (OPMOBKE 11€71€CO00Pa3HO B LIENAX MOBBIIIEHUS TOYHOCTH OTJIMBOK HC-
MOJIb30BaTh METAJUIMUECKUE CTEPIKHEBBIE SIIUKH, CTEP)KHH KOTOPBIX M3TOTABIUBAIOTCS MAIIHH-
HBIM CIIOCOOOM M COOMPAIOTCS C TTOMOIIBIO KOHIYKTOPOB.

OpHMM W3 OCHOBHBIX TOKa3aTelield TEXHOJIOTHYECKUX BO3MOKHOCTEH JTUThS B IMECYaHBIC
(bopMBI SIBIISIETCS MUHUMAaJIbHAsS TOJIIMHA CTEHKU OTJIMBKH: JJI YyryHa CEporo — 5 MM; KOBKOTO
—4 mm; Uit cTalid — 7 MM, JJIA IBETHBIX META/UIOB - 3 MM. JJis OTJIMBOK CEpUMHOTIO U MacCOBO-
r'o MPOU3BOJICTBA CTEPKHU UMEIOT 1uamMeTp He MeHee 30 MM, a JiJIsl €AMHUYHOTO M MEJIKOCEpHii-
HOro — He MeHee 50 MM. JIuThe B mecyanbie POPMBI HIMEET CPABHUTEIHEHO HEBBICOKYIO TOYHOCTH!
14-17 kBanuTETHI.

MeTton nuThs B mecyaHbie (POpPMBI Yalle BCETO MCHONB3YIOT ISl TIOMYyYEHHUsSI 3arOTOBOK
pabounx Kojec U3 aJlOMUHUEBBIX CIUIABOB.

JIpyroii TEXHOJIOTUEH METKOCEPHIHOTO MPOMU3BOJCTBA 3ar0TOBOK pabodMX KOJIEC SIBIIS-
eTcsl Croco0 M3TOTOBJICHHUSI CO COOPHBIMH 3JIeMEeHTaMHU. [[J1s1 3TOro MCMONB3YIOT CBapKy (B TOM
YHClie TOYeUHY0). JIomaTku Mpu CBapKe yCTaHABIUBAIOT C MOMOIIBI0 XBOCTOBUKOB HJIM 110 KOH-
OyKTOpy. B mocnennem cimyyae mpu yCTaHOBKE JIOTIATOK MOJIB3YIOTCS KPYTOBBIM IIa0JIOHOM ¢
TEIICHUSIMU.

B cpenne- u kpynmHocepuitHOM IPOU3BOJCTBE LEHTPOOEKHBIX HAacocax, IJe OKyMaeTcs
JIOPOTOCTOSIIAsl OCHACTKA, MPUMEHSETCsl 00Jiee COBEPIICHHBIE TEXHOJIIOTUU JTUThS pabOuuX KO-
Jec. DTO TEXHOJOTHS OTIWBKH B TecHYaHyr (hopmy mpu 0e30modHoi (OpMOBKE W OTJIMBKA B
KOKWJIb Ha LIEHTPOOEKHOM MarlnHe.

[Ipu oTnuBke B mecuanyio Gopmy mpu 6€30mo4HON (POPMOBKE MOJAETH M3TOTABIMBAIOT
U3 aJTIOMUHHUEBOTO CIiiaBa, Takoro kak AJI18B, a crepkHeBble simuku u3 uyryna CH18-36. Jlse
MOJIOBUHBI MOJIENTH MOHTUPYIOTCS Ha 001el rminte. DopMOBKa KaXkKJJ0M MOJIOBUHBI MOJIENH MPO-
U3BOJIUTCS Ha BCTPSAXMUBAIOLICH (POPMOBOYHON MaIIHHE.

K npeumymiectBam OTJIMBKY B KOKWJIb HAa IEHTPOOEIKHOM MAITMHE OTHOCSTCS:

- YBEJIMUEHHAs TUIOTHOCTh U TIOBHIIIICHHBIE MEXaHUYECKIE CBOMCTBA METAILNIA,

- BOBMOXHOCTb MOJTy4€HUSI TOHKOCTEHHBIX OTJIMBOK U3 CIJIABOB C HU3KOM KUAKOTEKYUECThIO;
- YMEHBIIICHUE MACCHI TUTHUKOBON CHUCTEMBI;

- HCKJTIOYEHHE HEOOXOAMMOCTH MMPUMEHEHHUsI OOJIBIIIOT0 KOJWYECTBA (POPMOBOUYHOM CMECH;

- YIIyYIlIEHUE CAHUTAPHO-TUTUEHUIECKUX YCIOBHIA.

JlpyruMu mpeuMyIlecTBaMH KOKWJIBHOTO JIMThSI MEpe JUThEM B pPa30BbIE MECUaHBIE
dbopMBbI siBIIsIeTCS OoJiee YUCTasl MOBEPXHOCTh OTIUBKH, MEHBIIINE MPUITYCKH (YTO B CPETHEM Ha
15% yBenuuMBaeT BBIXOJ TOTHOTO JIUThs), O0Jee BHICOKHE MEXAaHMYECKHE CBOMCTBA OTJIMBOK,
Jy4IlIie CAaHUTAPHO-TUTHEHUYECKUE YCIOBHS TPY/a.

OpHako Mpu KOKUIBHOW OTJIMBKE YyTYHHBIE J€Tald B TOHKUX MECTax OTOeNIMBAIOTCS B
pe3yabTare Oosiee OBICTPOTO OXJAXKICHHUS MeTauia B (hopMe, YTO 3aTPyIHSET MOCIEIYIOIIYIO
MexaHU4ecKyro 00paboTky. [ToaTomy mepes Takoit 00pabOTKOM 3arOTOBKY OT)KHUTAIOT.

K HenmocTaTkaM OTIMBKY YyT'yHHBIX JeTallell B KOKUJISX MOKHO OTHECTH:

- OOJBIITYI0 CTOUMOCTh OCHACTKH,

- OTHOCUTEJIBHO YacTOE IMOSBICHUE MOBEPXHOCTHOTO OTOENa, 4TO 3aTPYAHICT MEXaHHYECKYIO
00paboTKy;

- TIOBBIIIICHHYIO TEIJIOMPOBOHOCTH (JOPMBI, YTO MPUBOAUT K OBICTPOH MOTEPE KUAKOTEKYIECTH
3aCThIBAEMOI0 MeTalla.

[[Iupokoe pacrpocTpaHEHHE B MEIKOCEPUHHOM U CPEJHECEPUIHOM IIPOU3BOACTBE I10-
JYYWIO JINThE PabOUYUX KOJIEC MO BBHIIIABISEMBIM MOJEISIM. DTOT METO[ JINThS MO3BOJISET MO-
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JYYUTh TTOBEPXHOCTH OTJIMBOK C BBICOKOH TOYHOCTHIO M MaJIOM IIEPOXOBATOCTHIO M JAET BO3-
MOYKHOCTb BBICOKOJIETMPOBAHHBIX CTalel M CIUIABOB ¢ HU3KOM XKHUIKOTEeKydecThlo. CyIlecTBEeH-
HBIM ()aKTOPOM, MOBBIIIAIOLIIM TOYHOCTb OTIMBKH, SIBJISAETCS OTCYTCTBHE PAa3bEMOB B MOJICIH U
dopme. TpyaoeMKOCTb MOJIy4€HHUs] OTIMBKY BBIILIE, YEM MPU OOBIYHBIX METOJaX (POPMOBKH, OJ1-
HaKO TOBBIIICHHOE KaueCTBO OTIMBOK, BIUSIOIIEE HA YIYYIIECHHE SKCIUTyaTallMOHHBIX MOKa3a-
TeJIel HACOCOB, JIEeNAET 1e1ecO00Pa3HBIM IPUMEHEHHUE JINThSI paO0YHX KOJIEC MO BBIMIABISIEMbBIM
MOJIEJISIM TIPU HEOOIBIIION CepUiTHOCTH.

6.4.3 3aroToBKH BaJIOB HACOCOB

B enMHMYHOM M MENKOCepUHHOM IMPOM3BOJACTBE MPU HM3TOTOBJIEHUHM 3arOTOBOK BaJOB
MPUMEHSIOT CBOOOIHYIO KOBKY Ha MOJIoTaX. TOYHOCTh pa3mepoB 3arotoBku omnpezaenser ['OCT
7829-70. IlomyueHHBIE 3arOTOBKM MMEIOT OOJIBIINE MPUIYCKU M HAIYCKH JUIst 00paboTKM pe3a-
HUEM, TOYHOCTh X HHU3Kas (mopsaka 17 kBanuTeTa), a 1eEeKTHBIN CI0M BeChMa 3HAYNTEIbHBIN.
3TOT coco0 MIacTUYecKoro AehoOpMUPOBaHHS IPyOBIid, HO YHUBEPCAIbHBIN U ICIIEBbIH.

HauOonee pacnpocTpaHeHHBIM CHOCOOOM MOJYYEHHs 3arOTOBOK BaJOB B CEPUHHOM U
KPYITHOCEPUHHOM IIPOU3BOJICTBE SABISETCS METOJ] ropsiueii 00bEMHOM IITaMIOBKH.

[ITamMnyroT 3aroTOBKHU MOJ MOJOTOM, Ha MPECCcax UM FOPU30HTAIbHOKOBOUHBIX MAIlH-
HaX. Pa3peM mTamMmnoB B 3aBUCUMOCTH OT ()OPMBI 3aTOTOBKH MOXET OBITh BJIOJIb U MOMEPEK OCH
Basa. [lonepeuHslil pa3beM BO3MOXKEH OOBIYHO B TE€X CIydasx, KOTrJa Bajl UMeeT Ha KoHLE (ia-
Hell, @ OCTaJbHAsA YaCTh €ro IJIaJKas WU CTyleHYaTas ¢ MOCTeNEeHHbIM (0T (haHIa) yMEHbIIIe-
HUEM AuaMeTpoB cTyneHel. [Ipu nonepeyHom pa3beMe MOXKHO MOJyYUTh OTBEPCTHE CO CTOPO-
HBI OoJbIIOro Topua (y pazbeMa), OCOOCHHO €ClIM 3aroTOBKa Kyercss Ha mamuHe. OJHAaKO 3TO
JIeNaoT TOrJa, Korjaa 1uaMeTp OTBEPCTHsI JOCTATOUYHO BEJIHK.

Emre oguH crnoco6 moxydeHus: 3aroToBOK BajoB MpH OOJBIINX 00beMax MPOU3BOACTBA —
poTanmoHHoe oOkaThe. 3aroTOBKM BajlOB, IMOJYYEHHBIC POTAIIMOHHBIM OOYKaTHEM, Hambojee
ONU3KO MPHUOIIKAIOTCS M0 KOH(PUIypaluy U pa3MepaMm K TOTOBOM JeTain. TOT METOJ 3aKIII0-
YaeTcsl B NEPUOINYECKUX 00’KaTHSAX U BBITATMBAHUHU 10 YCTyIaM OTPE3aHHOU OT MPYTKa LWIJINH-
JPUYECKOHN 3arOTOBKH B CIIEIMABHBIX MAaTpHUIax. boJbIloe 4nucio cieayomux Ipyr 3a Apyrom
(mpumepno yepes 0,01 c¢.) oGxaTuii, TuracTudecku 1eGopMUPYIOT 3arOTOBKY, YMEHBIIAs €€ T0-
IepevyHOe CeYCHNUE, U 3aCTaBIIsAs METAJT Te€Yb B OCEBOM HAIlpPaBIICHHUH.

6.5. AHAJIM3 TEXHOJOTHYHOCTH KOHCTPYKIMHU U31eTus

OtpaboTKa KOHCTPYKLIMK U3/IETHS Ha TEXHOJIOTUYHOCT B KYPCOBOM HPOEKTE MPETyCMaTpPUBACT
COKpAILIEHUE 3aTpaT BPEMEHH U CPEICTB HAa TEXHOJIOTMYECKYHO TIOJITOTOBKY MPOM3BOCTBA U IIPOLIECCHI
€r0 N3rOTOBJICHNSL.

AHam3 TEXHOJIOTMYHOCTH KOHCTPYKLIMM U3Jeusl (KaueCTBEHHYIO OLEHKY TE€XHOJIOTMYHOCTH)
HAYMHAIOT YK€ Ha ATare TeXHOJOTMYECKOro KOHTPOJIS YepTeka M3AEusl Wi COOPOYHON eIMHUITBI U
aHaJM3a X CIIyKeOHOro Ha3HaueHWs. XOTs OTBETCTBEHHBIMU MCIIOJIHUTEISAMU OTPAOOTKU KOHCTPYK-
1MUY U3EIUS] HA TEXHOJIOTHYHOCTB SIBJIIOTCS! pa3pabOTUMKU KOHCTPYKTOPCKON TOKYMEHTAIMH, CTYACHT
MOXKET IPU BHUMATEIIBHOM (DYHKLMOHAJIbHO-CTOMMOCTHOM M Pa3MEPHOM aHAIN3€ KOHCTPYKTHBHBIX
WCTIOJIHEHUH JIeTasel ¥ COOPOUHBIX €IMHUILL BHECTH OT/EIbHBIC W3MEHEHUS], TIO3BOJISIIOIIME YITyUIIUTh
TEXHHKO-KOHOMUUECKHE TOKa3aTeM MPOEKTUPYEMOTr0 TEXHOJIOTMYECKOro Mporecca. TeXHOIoruy-
HOCTb KOHCTPYKIIMH W3/IeUs TOJDKHA B MAaKCUMAJILHOM Mepe COOTBETCTBOBATH TEXHOJIOTHMYECKUM Tpe-
0OBaHUSAM IPOM3BOICTBA, 33JAHHON CEPUIHOCTH U CTENEHN aBTOMATH3ALMU COOPKH.

IMopsiok ¥ mpaBuiia 0TPabOTKU KOHCTPYKIIMH M3/IENHS Ha TEXHOJOTHYHOCTh perilaMeHTHpYeT-
ca 'OCT 14.201-83.

OnHOM U3 OCHOBHBIX 3a7[a4 OTPAOOTKM KOHCTPYKIMI M3MeMs Ha TEXHOJOTHYHOCTD SIBIISIETCS
NPaBUWIbHBIA BBIOOP MUHUMAIBHOIO, HO JOCTaTOYHOIO YMCNA MOKa3aTeNel TeXHOIOMMYHOCTH JUIs e
KOJIMYECTBEHHOM o1ieHKH, puBeeHHbIX B 'OCT 14.201-83.

OcHOBHBIMH (DaKTOpaMH, BIMSIOIIMMH Ha BBIOOD MOKa3aTesieH, SIBISIOTCS TpeOOBaHUS K H3]Ie-
JIMIO; BUJ U3J1eNHsT; 00BbEM BBIITYCKa; THIT POU3BOJICTBA; HATMYKE HH(OpMALI, HEOOXOMMOMN IS OIl-
pezenenys nokasaresnei ¥ cTaauy pa3palOTKu KOHCTPYKTOPCKOM IOKYMEHTALHH.
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OCHOBHBIMH MTOKA3aTENSMU TEXHOJIOTUYHOCTH M3/IENTMI MAIlIMHOCTPOCHHUS SBIISIFOTCS TTOKa3aTe-
T TPYAOEMKOCTH M3IOTOBJIEHUSI U TEXHOJIOITMYECKON ceOecToMMOCTH u3ienus. OCHOBHBIE MOJIOXKeE-
HUS YKa3aHHBIX TPEOOBaHUN CBOJATCS K HAIWYHIO B KOHCTPYKIIMU CIIEAYIOUINX CBONCTB:

— PalMOHAIBHOCTh WICHEHHs, KOMIOHOBKH U3JEINH M UX COCTaBHBIX 4aCTeH, a Takxke BbIOOpa
THUIIA IPUMEHSAEMBIX 3ar0TOBOK;

— IIMPOKOE HUCHOJIb30BAHNE NMPHUHLUIIOB KOHCTPYKTUBHOM M TEXHOJIOTMYECKOH NPEEeMCTBEHHO-
CTH, YHU(UKAIIUH U CTAaHIAPTH3AINH;

— PaLMOHATIBHOE OIPaHUUYEHHE KOJIMYECTBA MAPOK U COPTAMEHTOB IPUMEHSAEMbIX MaTepHAaJIOB;

— OoJiee MUPOKOE UCTOIb30BaHNE HEACPUIUTHBIX MaTepHalioB U MaTepuaioB, 00paboTka Ko-
TOPBIX HE BBI3BIBACT TPYAHOCTEH;

— palMOHAJIbHOE Ha3HAYCHHE JAOMYCKOB M MapaMeTpOB IIEPOXOBATOCTH 0O0pabaThIBaeMBbIX I10-
BEPXHOCTEM;

— 1enecooOpa3Hasi MPOCTAHOBKA pa3MEpPOB C yU4ETOM 0COOEHHOCTEH 00pabOTKH JeTaneil Ha Orl-
PElENeHHBIX BUIaX TEXHOJOTHYECKOTr0 000py10BaHMUS;

— olecnieyeHne yao0cTBa Oa3upoBaHMs JeTajiei mpu ux o0paboTKe U, O BO3MOXKHOCTH, J1OC-
THKEHHUE I0CTaTOYHOM JKECTKOCTH KOHCTPYKIIUH;

— COOJTI0/IeHNE YCIIOBHI B3aMO3aMEHSEMOCTH JETajlel, ynpolieHue cOopouHbIX paboT U BO3-
MOYKHOCTH UX MEXaHU3ALUY;

— CO3/1aHue JeTajeil TaKuX KOHCTPYKTUBHBIX (POPM, KOTOpPbIE MO3BOJSIOT NMPUMEHATH Ooiiee
IIPOM3BOIUTENBHBIE METOIbl MEXAaHNYECKOH 00pabOTKH M MCII0JIb30BaTh BBICOKOIIPOU3BOAM-
TeIbHOE 000PYIOBAHUE;

— oOecnieueHne yCIOBUM Bpe3aHHs U BBIXO/la PEXKYIIET0 HHCTPYMEHTA, a TaKXKe XOPOIIEro J10c-
Tymna a7 00paboTKH U OCYIIECTBIICHHS 3aMEPOB MTOBEPXHOCTEH JIeTalIH;

— YMEHBIIIEHUE MHOT000pa3us BUIOB 00padaThIBAEMBIX MOBEPXHOCTEH M TEOMETPHUUYECKUX
pa3MepoB OAHOTHUITHBIX JIEMEHTOB KOHCTPYKIIMH JICTAJIH;

— MaKCHUMaJIbHO BO3MOXHOE YIPOILEHNE KOHCTPYKIIMHM COOPOYHBIX €IMHMIL U IeTalIei;

— BO3MOXKHOCTh NPUMEHEHUS POTPECCUBHBIX TEXHOJIOTMYECKUX MPOILIECCOB, BHICOKOIIPOU3BO-
JTUTEIBHOI0 000pYAOBaHU U 00jiee COBEPILIEHHBIX METOJOB OPraHM3aLUN TPy, AJIs 4ero
MOXET MOTpeOOBaThCs HAIMYKME B ACTANAX WM COOPOUYHBIX €JUHMIAX OMPEIEICHHBIX KOH-
CTPYKTHBHBIX JIEMEHTOB,;

— y100CTBO TEXHMUYECKOTO OOCITY)KMBAaHUS M PEMOHTA B IPOIECCE IKCIUTyaTalldd, YTO MOKET
noTpeOOBaTh BHECEHUS B KOHCTPYKIUIO OIIPEEICHHBIX JJIEMEHTOB.

OOue TpeOOBaHUS K TEXHOJOTMYHOCTH KOHCTPYKIIMH H3JENUS KOHKPETH3UPYIOTCS U
YTOUHSIOTCS C Y4ETOM OCOOEHHOCTEW ONpEeAETICHHBIX BUIOB padoT (IITaMIOBKH, JUThs, MeXa-
HUYECKOH 00paboTKH, COOPKHU U T. 11.).

[Ipu mexanuueckoir oOpabOTKE TEXHOJOTUYHOCTH JETAIH 3aBHUCUT OT €€ rabapuTHBIX
pa3MepoB, KOH(MUTYpaIluH, pallMOHAILHOTO BIOOpA 3arOTOBKM, IPOCTAHOBKH Pa3MEpOB U Tpa-
BUJIBHOTO YCTAHOBJIEHUS! TOYHOCTH U NapaMeTPOB IIEPOXOBATOCTH 00pabaThIBA€MbIX OBEPXHO-
creil. TpeboBaHMsI K KOHCTPYKTUBHBIM (hopMaM JI€Tajld BO MHOTOM ONPEAETISIOTCS BO3ZMOXKHO-
CTSIMHM TEXHOJIOTHYECKOT0 000pyI0BaHNS U KOHKPETHBIMH YCIOBUSAMHU IPOU3BOJICTBA.

ObecneueHne yqo0HOTO M HA/ICKHOTO 3aKPEIUICHUS JETall Ha CTAHKE HAKJIaJbIBaeT Or-
paHMUYCHHE Ha KECTKOCTh €€ KOHCTPYKLIMHU, TaK KaK HEIOCTaTOYHOCTh WJIM OTCYTCTBHE 3TOTO
CBOWCTBA MPUBOJIUT K HEOOXOIUMOCTH pa3pabOTKU CHEIHATBHON TEXHOIOIMYECKONH OCHACTKH, a
TaKXe K YMEHBUICHUIO MIPEEIbHBIX PEKUMOB 00paOOTKH.

OtnenbHbIE TEOMETPHUUECKUE FIEMEHTH MOTYT OBITh MPU3HAHBI TEXHOJIOTUYHBIMH, €CITH
UX pa3Mepsl U KOHGUrypamus OyIyT COOTBETCTBOBATh MapaMeTpaM CTAaHIAPTHOIO PEXYILEro
UHCTpYMEHTA

bosiee mpennoururenbHa KOHQUIypaLus MOBEPXHOCTEH, TO3BOJIAIONIAS IPOU3BOIUTh UX
00paboTky Ha mpoxoa. Heo6xoanMo mo BO3MOXXHOCTH M30eraTh TIIyOOKHX OTBEPCTHH, IIIyXUX
OTBEPCTUH C IByX CTOPOH J€Tajld M BHYTPEHHHMX BBITOUYEK, U3TOTOBJIECHHBIX C BBICOKOH TOYHO-
CTBIO, @ TAK)KE OTBEPCTHUH, MEPECEKAIONINX 30HY 3aKaiku. COOCHbIE OTBEPCTUS B KOHCTPYKIIHH
JIeTaIy cIelyeT pacroyiaraTtb ¢ yueToM yObIBaHUS JUAMETPOB B OJIHOM HAIIpaBJICHUH, a CTYIEH-
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yaThle Bajbl JOJDKHBI MMETh 1O BO3MOXXHOCTH HEOOJbIIHE mepenaanl auamerpoB. Hamboiee
TEXHOJIOTUYHBIMH SIBIITIOTCSI CKBO3HBIC IIHJIMHIpHYECKre oTBepcTusi. HeoOxoaumo pacrosarath
oOpabaTrsiBacMble TTOBEPXHOCTH B OJHOW IIOCKOCTH, MPUMEHATh CTaHIAPTHBIC pa3Mephl JHa-
METPOB, JOMYCKOB, ITOCAIOK, TAPAMETPOB MIEPOXOBATOCTH.

B nmeransax, monaBepraromuxcs TepMHUYECKO 00paboTke, TpeOyercsi mpenycMaTpuBaTh
TanTeNd WIM PaguyCHblE Tepexoabl. BHyTpeHHHE pe3bObl JODKHBI OBITh 10 BO3MOXXHOCTH
CKBO3HBIMU. Psii HOMONHUTENBHBIX TPEOOBAHHM K JETAJSIM, MMOABEPralONINMCS MEXaHUYEeCKON
00paboTke, 00yCIOBIUBACTCS OCOOEHHOCTSIMU MPUMEHSIEMOTO TEXHOJOTHYECKOTO 000pymoBa-
HUSL.

[TpuMeHeHHe panMOHATBHBIX BHIIOB 3arOTOBOK JIOJDKHO OBITH OOOCHOBAHO COOTBETCT-
BYIOIIMMH TE€XHHKO-)KOHOMUYECKUMHU pacdyeTaMu. [Ipu 3TOM Y4YHTHIBAIOT MaTepuai, radaput-
HBIE Pa3Mepbl U Maccy JETald, CePUHHOCTh MPOU3BOJCTBA, TOYHOCTh Pa3MEPOB U JOMYCKH Ha
00paboTKy, a Takxke creuuuyeckre yCIOBHs SKCIUTyaTalMd. Buj mpuMeHsieMoil 3aroTOBKH
MOYKET HaKJIa/IbIBaTh ONPEIEIICHHBIC OTPAaHUYCHUS Ha KOH(QUTYPAIUIO IETAIN U MPEIbSIBISIEMbIC
K Hell TpeOOBaHMSI ¢ TOUKH 3PEHUS TEXHOJIOTHYHOCTH.

Hampumep, mpumenenue Takoro crnocoda ¢hopmMooOpa3oBaHus 3ar0TOBOK, KaK JUThE, Ha-
KJIQJBIBACT Pl OTPAaHUYCHUH Ha (HOPMY H YBSI3KY OTACIBHBIX TOBEPXHOCTEH JIeTaNH:

— CTpeMJICHUE K YMECHBIICHHUIO Ta0apUTHBIX pPa3MepoB;

— Hapy>XHBIC MOBEPXHOCTH JOJKHBI COCTOSITh U3 MPSIMOJUHEHHBIX KOHTYPOB, COCTUHEHHBIX
TUTAaBHBIMU TIEPEXOIaMU;

— TOJIIMHA CTEHOK JIOJDKHA Ha3HAYaThCs TaKOW, YTOOBI MCKIIOYUTH PE3KUE OTKIOHEHHS B UX
pa3mepax;

— Heo0XoauMOo M30erath BBICTYMAIOUINX YacTeil, OOJIBIINX TOHKHX pedep M TaKUX COYeTaHUM
MMOBEPXHOCTEH, KOTOPBIE 3aTPYIHSIN ObI U3TOTOBJICHHUE JINTEHHON (DOPMBI,

— (popma 3aroTOBKM JOJDKHA UCKITIOYATh 3aTPYTHEHUS TIPU Pa3beMe MOJICTH U T. T1.

B 3aBucuMoOCTH OT IPUMEHAEMOTO crioco0a JIUThsl (JINThE B IECUYAHO-TITMHUCTHIE (DOPMBI,
B 000JI0YKOBBIE (DOPMBI, 1O BBHIMIABISEMBIM MOJEISM, TOJ JaBIEHUEM U Jp.) TpeOOBaHUS K
TEXHOJIOTMYHOCTHU JIUTBIX JETaJed AOIMOIHAIOTCA U YTOUHAIOTCA. [IpuMeHeHue To Wim MHOM
Pa3HOBUIHOCTHU JIUThSI OINPEACTSAETCS OCOOCHHOCTSAMHU KOHCTPYKIIUU JIETalH, €€ Ha3HauYCHUEM,
YCIIOBHSIMU DKCIUTyaTalllH, a TAK)KE MPOU3BOJCTBEHHBIMU BO3MOKHOCTSIMH.

Heo6xoauMocts o0ecrieueHHsl BBICOKOKAYECTBEHHOTO IMPOBEACHUS COOPOYHBIX pPaboT
oTpeneNsieT HOMEHKIIATYPy CHeHalbHBIX TPEOOBAaHUN K KOHCTPYKIIUH U3AeTuii. M3BeCTHO, UTO
WX YJICHEHHE Ha OTACIbHBIC COCTABHBIC YACTH JOKHO OBITH IPOU3BEIECHO TAKUM 00pa3oM, UTo-
OBl MOXXHO OBLIO IPOBOJUTH OAHOBPEMEHHO COOPKY MHOTHX COCTaBHBIX YacTed m3nenus. [Ipen-
MOYTUTENBHO OCYIIECTBIISITh WICHEHUE M3JCTHUS ¢ y4eTOM (YHKIIMOHATHLHOTO HA3HAYCHHS OT-
JIENTBHBIX COCTAaBHBIX yacTeld. HeoOX0quMO yIHTHIBaTh IPUHITUIT B3aMMO3aMEHSIEMOCTH, COBME-
[IaTh TEXHOJOTUYECKUE ¥ U3MEPHUTENbHBIC 0a3bl, 00eCTIeunBaTh YA00CTBO MOAXOI0B K COSAMHE-
HUSM C TeM, 9TOOBI UCTIOIH30BATh PA3IIUYHbIC CPEICTBA MAJIOW MEXaHU3AIUH.

KoHncTpyknus nomkaa obecrnedynBaTh BO3MOKHOCTh NMPUMEHEHHUS HECIOKHBIX MPUCIIO-
COOJIEHUH U CTaHTAPTHOTO HHCTPYMEHTA.

CrnenyeT mpemaycMaTpuBaTh BO3MOXHOCTh MPOBEICHHS MapaJUICIbHON COOpKH cOOpoU-
HbIX enuHuil. COopka MoipKHA OBITh yaoOHOUH. O0BeM MeXaHWYECKUX paboT mpHu cOOpKe m3e-
ust — MUHUMaNBHBIM. [lpu cOopke nomkHa obecrieunBaThCs B3auMHas (pUKcalusi COOMpacMbIX
neraneil 1 COOpPOYHBIX IMHUII.

[Tpu wieHeHUU CIIOKHON COOPOYHON eAMHMIIBI Ha 0OJIee MPOCTHIC IIEMEHTHI HE00X 0 TH-
MO TIPEAYCMOTPETh MUHUMAIILHOE KOJIMYECTBO PA3IMYHBIX BUJOB TEXHOJIOTHMYECKHX MPOILIECCOB
cOopku (coenuHeHue OOJITaMu, KIICTIKOW, CBApKOH, Makod u T. A.). OHU NOJDKHBI OBITH MPO-
CTBIMH, TIPEICTABISATh COOON 3aKOHUEHHOE H3ACIHE UIS ONPEACICHHOTO MPOU3BOIACTBEHHOTO
y4acTKa U UMETh MHHIMAJILHO BO3MOXHOE KOJIMUYECTBO COUIICHEHHUIA.

CymiecTBeHHOE MECTO MPH OTPAOOTKE KOHCTPYKIIMH JIETAJICH Ha TEXHOJIOTUIHOCTH OTBO-
JUTCSI YMEHBIIICHUIO MAaTEPUATOEMKOCTH H3CNUN, KOTOpPOe 00EeCTIeYNBACTCS KOMILIEKCHBIM pe-
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LIEHHUEM psiia B3aUMOCBSI3aHHBIX BOIIPOCOB. MeponpusTHs IO COKPALIEHUIO pacxoJa mMaTepua-
JIOB MOTYT OBITh Pa3/eICHbl HA KOHCTPYKTUBHBIC U TEXHOJOTUUECKHE MEPOTTPHUSITHSI.

[IpuMmeHeHne palMOHANBHBIX BUJOB 3arOTOBOK JIOJDKHO OBITh OOOCHOBAHO COOTBETCT-
BYIOIIIMMH TE€XHUKO-DKOHOMHUYECKMUMHU pacueTamu. [Ipu 3TOM ydWUTHIBaIOT Marepual, radapur-
HbIE pa3Mepbl U MacCy A€Taju, CEpUMHOCTh MPOU3BOJCTBA, TOYHOCTh PAa3MEPOB U JOMYCKU Ha
00paboTKy, a Takxke crhenuduUecKre yCIOBUS IKCIUTyaTald. Bua mpuMeHseMOo#l 3aroTOBKH
MO>KET HaKJIaIbIBaTh ONpEACICHHBIC OTPAHIYCHHUS HA KOHPUTYPALIUIO IETAIH U TIPEIbABISEMbIC
K HE TpeOOBaHUS C TOUKH 3PCHUS TEXHOJIOTUYHOCTH.

TexXHONOrMYHOCTh KOHCTPYKLIUH OLIEHUBAETCS KAUECTBEHHO U KOJIMYECTBEHHO.

KomuecTBeHHYI0 OLIEHKY TEXHOJIOTUYHOCTH 33JaHHOW KOHCTPYKIIUH U3/IENTUS CTYJCHT BBINOJI-
HSIET, KaK MPaBUJIO, 0 YKA3aHUIO KOHCYJIbTaHTa MpoekTa. KauecTBeHHas Jke OIIeHKa TEXHOJIOTUYHOCTH
KOHCTPYKITUM M3MIENUS JOJDKHA OBITh HEOTHEMJIEMOM YacThIO KaKIOTO IMPOEKTa, MPH 3TOM KayKIbIA
CTYAEHT JIOJDKEH pa3paboTaTh peKOMEHAINH 110 M3MEHEHHUIO 33/IaHHON KOHCTPYKIWH. OCHOBHBIC Ka-
YEeCTBEHHBIC TIOKA3aTEIN TEXHOJIOTMYHOCTH IPUBEICHBI B TAOJHIIE S.

Tabmnmna 5 KauecTBeHHBIE ITOKA3aTENN TEXHOIOTHIHOCTH

OcHoBHbIE KoHcTpykuus IIpeumyiuecrsa
TEXHOJIOTHUYe- HETEXHOJIO- TEXHOJIOTUYHAS | TEXHOJOTUYHOM  KOHCT-
ckue TpeOoBa- | rHyHast PYKIIUHU
HUS
Oo6pabaThI- 1. YMmenblieHne pacxona
BaeMble ILIOC- UM (oBaIbHBIX KPYTOB
KOCTH HE 2. IToBBbIlIEHHE TOYHOCTH
JOJKHBI  OBITH U CHIDKEHHUS IIEepPOXOBa-
CIUTOLTHBIMU TOCTH 00pabOTKH
3. CHMWXEHHE TpYyI0eM-
KOCTH
OO6pabatsI- 1. Bo3moxxHocTh 00pa-
BaeMble IUIOC- OOTKHM 3a OJUH XOJ TPO-
KOCTH CJelyeT 5 U3BOJUTEIbHBIMH  METO-
pacronaratb Y JaMHU - TOPLOBBIM (pe-
Ha OJIHOM = 3epOBaHHEM,  IUIOCKUM
YpOBHE % HUTU(GOBAHUEM U TPOTS-
TUBaHUEM
2. Bo3MOXHOCTH 00pa-
OOTKH HECKOJBKHUX 3aro-
TOBOK OJIHOBPEMEHHO
3. YnpoluieHne KOHTPOJIst
B  crynenua- N - 1. CHuxenue TpyaoeM-
TBIX OTBEPCTH- x % KOCTH 00pabOTKH
ax  HauOonee N = 2. IToBbIlIEHHE TOYHOCTH
TOYHYIO  CTY- _ e — - 00pabOTKH W CTOWKOCTH
NeHb CIeayeT 77 UHCTPYMEHTA
ejaTh CKBO3- 3. VYopoiueHue KOHCT-
HOH PYKLUU UHCTPYMEHTA
#0H7 12
[yxue oTBep- ’777:77 ’77/7/'77 1. Ynyumnienue kadecTBa
CTHS C Pe3b00it 4 pe3nObI
JOJDKHBI UMETh 2. Yy4duieHue yciaoBUi
KaHaBKA  JUIA el 3. CHMUXEHHE TpyI0eM-
BBIXOJIa MHCT- KOCTH

23




pyMeHTa

Bo3moxxHOCTB @ @ 1. IlpenoxpaneHue MHCT-
HOPMaJIbHOTO % % PYMEHTa OT ITOJIOMOK
BXOJa U BBIXO- 2. IloBbllIEHHE TOYHOCTU
Ja PEeXyIIEro CBEpJICHUS
MHCTPYMEHTA 3. IloBplIEHNE TIPOU3BO-
@ @ JUTEIIBHOCTH
% Z

1

Crnenyer u3be- 1. Tlpumenenue Ooiee
raTh 3aKPBITHIX % % NIPOM3BOIUTEIILHOTO HH-
na3oB, o00pa- CTpyMEHTa

OaThIBaEMBIX 2. VYiydunieHue YCIOBUU
KOHIIEBBIMH &-->b paboThl MHCTPYMEHTA |
bpezamu 0COOEHHO €T0 BpEe3aHMsI
3. CHuxeHue TpynOEM-

KOCTH 00pabOTKH

besynapHas
paboTta HWHCT-
pyMeHTa

1. Ilpenoxpanenue MHCT-

j 3aroTOBKH U €TI0 BbIXO/[

1.¥Yopouaercs  mpouecc
00paboTKu
2.YMeHblIEHUE  TPYHO-
€MKOCTH,  TOBBIIIEHUE
IIPOU3BOIUTEIBHOCTH

PYMEHTa OT MOJIOMOK
2.IlnaBHOE Bpe3aHuE HH-
CTpyMEHTa B Marepuai

CBOOOIHBIH 7
JOCTYIT K 00-
pabareiBaeMOi
MTOBEPXHOCTH
G2, 7

JlanbHelmas pa3paboTKa TEXHOJIOTHH W3TOTOBJICHUS POM3BOAMTCS Il OTPaOOTaHHOM Ha TeX-
HOJIOTHYHOCTH KOHCTPYKLIUH.

6.6 CocTaBijieHHe MapIIPYTa TEXHOJOTHYEeCKOro nmpouecca

TexHonoruueckuii MapuIpyT oOpabOTKH 3arOTOBKM yCTAHABJIMBAET MOCIEI0BATEILHOCTD
BBITNIOJTHEHUS TEXHOJOTUYECKUX OIEpalnii.

[Ipu HEBBICOKOW TOYHOCTH MCXOAHOM 3arOTOBKM TE€XHOJIOTHYECKHUH MPOLECC CIeNYyeT Ha-
YHHATH C TPEABAPUTEIHLHON 00pabOTKU MOBEPXHOCTEH, UMEIOIINX HAauOOJNIbIINE TPUITYCKH, JUIS
PaHHETO BBISIBJICHUS JIMTCHHBIX U APYTUX Ne(EeKTOB (PaKOBHHBI, TPECIIIMHBI) M OTCEUBAHUS OpaKa.
B nanpHeiimee 06pabaThIBalOT MEHEE TOUHBIE, a 3aTeM U 00Jiee TOUHBIE TOBEPXHOCTH.

Onepanun 00pabOTKH MOBEPXHOCTEH, HMEIONIMX BTOPOCTEINIEHHOE 3HAYEHHE U He
BJIMSIOUIMX HA TOYHOCTb OCHOBHBIX Pa3MEpOB JETalM, KaK IJIaBUJIO, BBIIOJHAIOT B KOHIIE TEX-
HOJIOTUYECKOTO Mpolecca 0 ONepanuii OKOHYaTeIIbHONH 00pabOTKH OTBETCTBEHHBIX IMOBEPXHO-
CTEH.
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Jlerko moBpekaaeMble TOBEPXHOCTH, TAKHE KaK HapY)KHbIE pe3bObl, NUIM(OBaHHbIE T10-
BEPXHOCTH 00pabaThIBAIOT B 3aKITFOUYUTEIIEHON YaCTH TEXHOJIOTUYECKOTO TpoIiecca.

3aroToOBKM KOPIYCHBIX JIeTalleil yacTo 00pabaThIBalOT € pa3/ieIeHUEM TEXHOIOTUYECKOTO
mpoliecca Ha CTaJlud YEPHOBOM M YHUCTOBOM 0OpaboTku. Ha cramum uyepHOBOM 00pabOTKH CHH-
MarOT OCHOBHBIC MPHITYCKH, B PE3yJbTaTe YEro MPOUCXOIUT IMepepacrpeieieHue OCTaTOYHBIX
HaNpsHKCHUH B 3arOTOBKE, COMPOBOXKIAeMOe ee NeOPMUPOBAHUEM M BO3HHKHOBEHHEM COOT-
BETCTBYIOIIMX MOTpeHIHocTeld. B Hanbosee OTBETCTBEHHBIX CIIydasX IMOCIE MPEABAPUTEIbHBIX
orepanuii MPOBOISAT €CTECTBEHHOE MITH HCKYCCTBEHHOE CTapEHHUE, BO BPEMsI KOTOPOTO IMPOUCXO-
JUT pellaKcalnus OCTaTOYHBIX HampspkeHui. [Ipu oOpaboTke JOCTAaTOYHO KECTKUX 3aroTOBOK,
UMCIOINX CPAaBHUTEIHHO HEOONbIINEe 00padaTbiBaceMble TTOBEPXHOCTH, TEXHOJOTHUECKUI TPO-
IIECC MOXKHO TIOCTPOMTD 110 MPUHIUITY KOHIICHTpALUH ornepauuii (6e3 paszaeneHus Ha peaBapH-
TEJIbHBIE W OKOHYATENbHBIC). B 3TOM cilyuae mepByro omepamuio CleAyeT clelaTh Hambolee
KOHIICHTPUPOBAHHOH (T.€. coJleprKalleii MaKCUMaJIbHO BO3MOXKHOE YHCIIO TEXHOJIOTUYECKUX TIe-
pexoJioB).

TexHonornueckuit MapupyT o0paboTKH pa3padaThIBaIOT CIETYIOIUM 00pa3oM:
- BRIOUPAIOT METObI 00Pa0OTKU MOBEPXHOCTEH;
- Ha3HAYal0T YHCJIO U MOCIIEI0BATEIbHOCTD MIEPEX0I0B;
- OTIPECTISIOT CO/ICPIKAaHKE OTIePAIIHIA;
- OTIPEAECTSIOT TUIIAX MIPUMEHIEMOT0 000PYI0BaHHUSL.

6.7 OdopmiieHHE TEXHOJIOTHYECKOH JOKYMEHTAIMU

[Tocne pa3paboTKH TEXHOJOTHYECKOrO Ipoliecca HM3TOTOBIIEHUS AETaau O(OPMIISIOT
TEXHOJIOTHYECKYIO TOKYMEHTAIIUIO B COOTBETCTBUU ¢ TpeboBanuem ECT/I.

Hwxe npuBenens! crienuduyeckue TpeOoBaHUs MO0 0(GOPMIICHHIO YKa3aHHBIX JTOKYMEH-
TOB IIPUMEHUTEIHHO K ONepanusM 00pabOTKU pe3aHUEM.

[IpaBuia 3amucu omepamnuii U NEpexoJoB 0OpabOTKH pe3aHUEM perjiaMeHTHPOBAHBI
I'OCT 3.1702-79.

HaunmenoBanue omneparuii o0pabOTKH pe3aHUeM JOJDKHO OTPaKaTh MPUMEHSEMBINH BUJL
000py/IOBaHUs M 3alMCHIBATHCSI UMEHEM MPHIIAraTeIbHBIM B UIMEHUTEIBHOM MaJIeKe, HaPUMED
«3ybomondexunasy, «[Iputupounas» u T.1.

3anuch cofepKaHus ONepaliii BRIMOTHIIOT B (hOpMe MapIIPyTHOTO WIIH ONEPAIIMOHHOTO
onucanud. [lepBoe NpuMEHSIOT B €IMHUYHOM M ONBITHOM NPOMU3BOJICTBE HAa COOTBETCTBYIOIINX
dopmax mapmpyTHbIX KapT (MK). BTopoe mpuMeHst0T B MAaCCOBOM U CEPUITHOM MPOHU3BOJICTBE.
JlomyckaeTcsi IpUMEHSTh ONEePalMOHHOE ONMUCAaHUE B €JUHUYHOM M OMBITHOM MPOU3BO/ICTBAX.

B conepxanue onepanuu (mepexoa) J0KHO OBITh BKIIIOYEHO:

KJIFOUEBOE CJIOBO, XapaKTepU3yIollee MeTo]l 00pabOTKH, BEIPAKEHHOE TJIarojioM B HEOI-
peneneHHON GopMme (HampuMmep: TOYUTH, MITUGPOBATh U T.1.); HAMMEHOBaHUE 00pabaThIBaeMOii
MOBEPXHOCTH, KOHCTPYKTUBHBIX 3JIEMEHTOB WJIH MPEIMETOB MPOU3BOCTBA;

uH(pOpMaIUS 1O pa3MepaM WU UX YCIOBHBIM 0003HAYCHHSIM.

[Tpu 3anucu copepkaHus ONepaly AOMYyCcKaeTcs MOJIHasi UM COKpalleHHas ¢opma 3a-
nucu. COKpaIeHHYIO 3alKCh CIEAYET BBIMOIHATH P HATUYUU TpadhUISCKUX U300paKEeHUH.

®opmbl U npaBuiia 0GOpMIICHHS] MapUIPYTHBIX KapT MpH pa3padOTKe TEXHOJOTUYECKUX
npolueccoB u3rotosneHus aeranei ycranosiaensl 'OCT 3.1118-82.

[Tpumep oopmieHuUs: IEPBOTO JIMCTAa MAPIIPYTHON KapThl MPUBEICH B MPUTIOKCHHUH 2.

[Tpu 3amonHEHUH TEKCTOBBIX JOKYMEHTOB pa3pabaThIBAIOT SCKHU3BI OTJCIBHBIX TEXHOJO-
THYECKUX OIepanuii 00pabOTKK pe3aHneM Ha JucTtax rpaduyeckor yactu win B [13 Ha kapTax
ICKHU30B.

Pexxymmii “”HCTpYMEHT MOKa3bIBalOT B KOHIIE pabouero xoxa. Eciu mocnemoBaTenbHO
MPUMEHSFOT HECKOJIbKO Pa3IMYHbIX MHCTPYMEHTOB, TO OJMH M3 HUX TOKA3bIBAIOT B KOHEYHOM
MOJIO’KEHUH, a OCTaJlIbHbIE BHIYEPUHMBAIOT PSAIOM B IMOPSIKE BHIMOJHEHHs mepexoaoB. M3o0pa-
KAIOT U YacTh 3arOTOBKU ¢ 00pabaThIBaeMOl MOBEPXHOCTHIO, YKA3bIBAIOT €€ pa3Mephl U IIepo-
XOBaTOCTh, a TAKXKE TPAEKTOPUIO ABIMKEeHUA nofadu. CIoKHBIM HHCTPYMEHT HE CIEAYeT Bbluep-
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YUBATh MOJHOCTHIO, JOCTATOYHO, HAIIPUMEP, TTOKa3aTh rabaputsl U Gopmy Qpessl, ABa-TpH 3yda
U crocob ux kperuieHus. Bo Bcex cimydasix U3 3cku3a JOJKEH ObITh SICEH Coco0 KperIeHHs HH-
CTPYMEHTA Ha MIIUH/JENEe, CYNIOpPTEe U T.J.

Ha Bcex acku3ax rpaduueckoil 4yacTi MpoeKTa peKOMEHIyeTcsl TOKa3bIBaTh HE YCIOBHOE,
a KOHCTPYKTHBHOE M300pakeHHEe YCTAaHOBOYHBIX, 3A)KUMHBIX 3JIEMEHTOB, a TaK K€, MPUCIIOCO0-
JIEHUH B IIEJIOM.

[Tpumeps! BHITIONTHEHUST TEXHOJIOTUUYECKUX ICKH30B MPUBEACHBI HA pUCYHKax 1-3.
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Puc. 3. Texnonornueckuit 3ckus onepauuu 05 «DpesepHasi»

6.8 IlpoexTUpoOBaHMEe MPUCTIOCOOIEHUS

Pa3zpaboTka MapuIpyTHO-ONEPAIIMIOHHOTO TEXHOJOTMYECKOro Mpollecca H3rOTOBJICHHUS
JIETAJTM 3aBEPIIAETCsI B KYpCOBOM paboTe pa3zpaboTkoi TexHudeckoro 3ananus (T3) Ha TPOeKTH-
pOBaHUE CTAHOYHOT'O MJIH, B OTJICJIBHBIX CIy4asiX, KOHTPOJIBHOTO MPUCIIOCOOTICHHUS.

T3 Ha NpoeKTUpOBaHUE CHELHATBHBIX CPEJCTB TEXHOJOTUYECKOTO OCHAILIEHUSI B KypCO-
BOi pabote (mpoekTe) pazpabaThIBAaeTCA CTYJCHTOM I10 COTJIACOBAHHIO C KOHCYJIBTaHTOM B CO-
orBercTBuu ¢ 'OCT 15.001-73.

Hauunats paspabotky T3 u HemocpeacTBEHHOE MPOEKTUPOBAHNE KOHCTPYKIUH CTYIACHT
JOJKEH TMOocTie TUIATENbHOTO W3YYEHUsI THUIOBBIX KOHCTPYKUUN aHAJOTUYHOIO HAa3HAYEHHUS IO
HaY4YHO-TEXHUYECKOH, MAaTEHTHOW JIUTeparype, naclopTraM U CTaHIapTaM Ha CPEICTBa TEXHOJIO-
TMYECKOT0 OCHAILEHUS, a TaK K€ UMEIOUIeCcsl TEXHOIOTHYECKOW OCHACTKH Ha 0asze MpOoXoxKie-
HUS TIPAKTHKH.

W3y4uB U3BECTHBIE TEXHUYECKHE PELIEHUSI U UCXOHbIC TaHHbIE, CTYACHT MPUCTYMAeT K
IPOEKTHPOBAHUIO IPUCTIOCOOICHUSI.

[IpoekTupoBanue NpUCnocoOICHHUS PEKOMEHAYETCS MPOBOJIUTH B CIEIYIOIIEM MOPSIKE.

[TepBerit aTan. Dcku3Has MpopadOTKa KOMIIOHOBKH KOHCTPYKIIMH MPUCIIOCOOICHNUS:

- YCTaHaBJIMBAEM MPHUHAJICKHOCTh BBIOMPAEMBIX KOHCTPYKLUH MPHCIIOCOOICHUN K CHCTEMaM
TEXHOJIOTUYECKOW OCHACTKH B 3aBHCHUMOCTH OT MPOJOJKUTEIBHOCTH BBITyCKa U3AENUS U Op-
TaHMU3aLMOHHON (hOPMBI TPOU3BO/ICTBA;

- pa3pabaThIBalOT HECKOJIbKO 3CKH3HBIX BAPUAHTOB OyAyIIell KOMIOHOBKH MPHUCIIOCOOICHMUS,
AHATM3UPYIOT UX U C YUETOM PAllMOHATIHHONW KMHEMAaTHYECKOM U CHUIIOBOM CXeM MpHUCIOco0-
JIeHUs], y100CTBa B3aUMHOT'O PACIIOJIOKEHUSI OCHOBHBIX Y3JIOB U JIeTajiel, HAaKOIJIEHHOTO OIbI-
Ta IPOMBIIUICHHOCTH MPUMEHSIOT ONITUMAIbHBIA BapHUAHT.

Bropoii atamn. Pacuer npucnoco6nenus:

- PacCUMUTHIBAIOT COCTABISAIONINE CUIIbI PE3aHUs, YTOUHSIOT UX HAlpaBJIEHHE M TOYKHU MPUIIOKE-
HUS HA pacYeTHOM cXeMe IMPUCIIOCOOICHHUS;

- PACCUMTHIBAIOT CHITY 3a)KMMa 3arOTOBKH, YUUTBIBAsl MPU 3TOM MAacCCy 3aTOTOBKH U COCTaBJISIIO-
1€ CUJIbl PE3aHMUS;

- OTIPEAECTISIOT JOMYCTUMYIO MOTPELUIHOCTh YCTAHOBKHM 3aTOTOBKH B IIPUCIIOCOOJICHUHY;

- TI0 HallICHHOH cuJe 3aKuMa B 3aBUCUMOCTH OT KOHCTPYKIIMH 3arOTOBKH, BUAAa 000OpYIOBaHUS
U THIIA TIPOU3BOJICTBA BBIOUPAIOT 32)KMMHBIE MEXAHU3MBbl I PACCUUTHIBAIOT MApaMETPhl CHIIO-
BOT'O MPUBO/IA;

- TIPOM3BOJIAT PAacyeThl TOYHOCTH MPHUCIIOCOOJIEHHUS, 0OOCHOBBIBAIOIINE TEXHUYECKHE TpeOoBa-
HUSL K €ro U3rOTOBJICHUIO;
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MPOU3BOJAT pacyeT Ha MPOYHOCTh U KECTKOCTh KOHCTPYKTHBHBIX 3JIEMEHTOB IPHCIIOCOOIe-

HUS;

BBITOJIHSIOT TEXHUKO-I)KOHOMHUYECKHUI pacueT 1ei1ecoo0pa3HoCTH NpUMEHEHUs pucnocoliie-

HUSL

Tpetnii stan. PazpaboTka ueprexa oOuiero Buja:

BBIUEPUMBAIOT B TOHKHUX JIMHUIX KOHTYp 00padaThiBaeMOM 3aroTOBKH B HEOOXOAMMOM KOJIHYe-
CTBE NPOEKIMHA. 3ar0TOBKA CUUTAETCS YCIOBHO MPO3padyHoil. YepTex 3aroTOBKM Ha IJIaBHOM
BHJIC JJOJKEH COOTBETCTBOBAThH Pab0vYeMy IMOJIOKEHUIO 3arOTOBKH ITPH 00pabOTKE HA CTAaHKE;

BBIUEPUYMBAIOT KOHTYP BBIOPAHHBIX YCTaHOBOYHBIX JJIEMEHTOB IPHCIIOCOONCHHS (ILUTHIPH,

IUTAHKH, Taiblbl, IPU3MBbI, ONPaBKU | T.1.). [Ipu pasMenieHUn omop ciaeayeT y4uThIBaTh
NPUHATYIO cXeMy 0a3MpOBaHUs 3arOTOBKH, HalpaBlieHHE ACHCTBUS CUJI PE3aHMS U 3aKHUMA;
NEHCTBYIONIME CTAHIaPThl Ha JIETAJIN U y3JIbl CTAHOYHBIX MPUCTIOCOOICHUI;

- BBIYEPUYMBAIOT KOHTYPBI 3A)KUMHOT'O YCTPOMCTBA;

BbIUEPUMBAIOT KOHTYPbI BCIOMOTATENbHBIX JIeTalel U MEXaHU3MOB;

- HAHOCST KOHTYPBI KOpITyca MPUCHOCOOICHUs, O0BEIUHSAS B OJHO IIEJI0€ BCE 3JEMEHTHI MpH-
CIoCo0JIeHUs!, UCTIONB3Ysl IIPH 3TOM MO BO3MOXHOCTH CTaHIApTHbIE (POPMBI 3aTOTOBOK KOp-
IIyCOB;

- BBIYEPUMBAIOT OCTAJIbHBIE MPOEKIMHU MPUCIIOCOOTICHHS U OIMpPENesioT MPaBUILHOCTh PacIo-
JIOKEHHUS BCEX JIEMEHTOB M MEXaHU3MOB MPUCIIOCOOJIEHUS C YUETOM yI00CTBa €ro COOpKH U
pa300pKH, pEMOHTA, YCTAHOBKH M CHSTHSl 3arOTOBKH, YAAJIEHUS CTPYXKKHU, YIpPaBICHUS U
KOHTPOJIS;

- MIPOCTABJISIIOT pa3Mephl, TOMYCKHU U MOCAJAKH Ha OCHOBHBIE CONMPSIKEHUS JIeTajlel, Onpeaensio-
M€ TOYHOCTh 00PaOOTKH, HaJlaI0UHBIE pa3Mephl, a TaKke rabapuTHbIe, KOHTPOJIBHBIE H KO-
OpIVHUPYIOIINE Pa3MEPhl C OTKIIOHEHHUSIMH, XapaKTEPU3YIOIUMHU PACCTOSTHUE MEXKY OCIMHU
KOHAYKTOPHBIX BTYJIOK, AJIBLIEB U T.J.;

- B cootBercTBUU ¢ ECKJ cocraBisioT cnenudukanuo aetaaeid MpucrnocoOaeHus, Hajl IITaM-

[IOM YepTeXa 3aMUCHIBAIOT TEXHUYECKYIO0 XapaKTePHCTUKY M TEXHHYECKHE TpeOOBaHUS Ha

W3TOTOBJICHHE, COOPKY U IKCIUTYaTaIUIO MPUCTIOCOOICHHUS.

Tabmuma 6
KiroueBbie cioBa TEXHOJOTHYECKHUX TTepexo10B 00padboTku pesanueM. Koasr (TOCT 3.1702-79)

Kon KiroueBoe citoBo Kon KiroueBoe ci10B0
01 BanbiieBath 34 IlexoBath
02 Bpesatbcs 35 IlenTpoBatTh
03 l"anToBath 36 ®dpesepoBaTh
04 I'paBupoBath 80 BriBeputh
05 HoBectu 81 3aKkpenuTh
06 JonouTp 82 Hactpouts
07 3aKkpyrJIiTh 83 ITepeycTaHOBUTH
08 3aTOuHTE 84 [IepeycTaHOBUTH U 3aKPENIUTD
09 3aThIII0BaTh
10 3€HKEepOBaTh, 36HKOBATh 35 [IepeycTaHOBUTH, BHIBEPUTH U
11 Hauth 3aKpENUTh
12 Haxkarars 86 IlepemecTuTh
13 Hapeszatb 87 [Tomxats
14 OObkaratb 88 [IpoBeputh
15 OnminTh 89 Cwmazatb
16 Otpe3atb 90 CHATB
17 ITonpesars 91 VY cTaHOBUTE
18 Homuposats 92 Y CTaHOBUTH U BBIBEPUTH
19 [Iputupars
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20 [pupaborats 93 VY CTaHOBUTD U 3aKPENUTh
21 IIpoTsHYyTH

22 Pa3BepHyTh 94 Y CcTaHOBUTH, BRIBEPUTH U 3a-
23 PasBanbueBars KpENuTh

24 Packaratb

25 PaccBepinth

26 Pactounts

27 CBepauTh

28 CrtporaTh

29 CynephuHHIIUPOBATH

30 Touuth

31 X OHUHIOBaTh

32 [IleBUHTOBATH

33 HImudosatsh
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7. YueOHO-MeTOAN4YecKoe U HH(popmannoHHoe odecnieueHne KypcoBoii padoTsl (mpoekTa)
7.1 Ocnosnasa numepamypa

1. TexHONOTHSI CEeNbCKOXO03AHCTBEHHOI'O MAITMHOCTPOCHUS | METOAMYECKHE YKa3aHUs / COCTaBU-
tenb E. 1. ApramonoB. — Camapa : CamI'AY, 2020. — 66 c. — Texkcr : anexktpoHHbIi // JIanb :
ANIeKTpOoHHO-O0ubMoTeunas cucremMa. — URL: https://e.lanbook.com/book/143452 (marta o6pa-
meHust: 24.10.2021). — Pesxxum goctyna: i aBTOPHU3. MOJIh30BaTENCH.

2. TexHOIOTHYECKOE OCHAIIICHHE ITPOU3BOACTBA MAIIMH U 000pyaoBaHus. JlabopaTopHBIN Mpak-
TUKyM : Metoaundeckue ykazanus/ H. B. Tutos, A. B. Konomeituenko, . H. KpaBuenko [u ap.].
— Camnkr-IlerepOypr : Jlanb, 2020. — 204 c. — ISBN 978-5-8114-4725-1. — TekcT : 37ek-
TPOHHBIN /l Jlanb : AJIEKTPOHHO-OMOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/142340 (nata obpamenus: 24.10.2021). — Pexxum goctyna: aJis aB-
TOPU3. MOJIb30BATEIECH.

3. Cricoes, C. K. Texnonorus MamunoctpoeHus. [IpoekTupoBaHue TeXHOJIOTMUYECKUX MpoOIiec-

coB : Meroanueckue ykazanusmist By3oB / C. K. CeicoeB, A. C. Cricoes, B. A. JleBko. — 3-¢
u3n., crep. — Cankr-IletepOypr : Jlans, 2021. — 352 ¢. — ISBN 978-5-8114-9942-7. — Texkcr
aNeKTpoHHBIM  //  Jlame  :  amekTpoHHO-OMOnmoreunas  cuctema. —  URL:

https://e.lanbook.com/book/201644

7.2 /lononnumenvnan tumepamypa

4. Mpruko, B. C. OCHOBBI TEXHOJIOTMH MAalIMHOCTpoeHHs: Meroaudeckue ykaszanus/ B. C.

Mperuko. — Mmunck: Beimimas mkona, 2011. — 382 ¢. — ISBN 978-985-06-2014-9. — Tekcr:

DNIIEKTPOHHBIA  //  DnekTpoHHO-OmOmmoreynas cuctema [PR BOOKS: —  URL:

http://www.iprbookshop.ru/20244 . html.

5. PaxumsuoB, X. M. TexHonorus mMammHOCTpoeHus:: Metoauueckne ykazanus/ X. M. Paxu-

MsHOB, b. A. Kpacunpaukos, J. 3. MapteinoB. — HoBocubupck: HoBocubupckuii rocygapct-

BEHHbI TexHMYecKkui yHupepcuret, 2014. — 254 c. — ISBN 978-5-7782-2291-5. — URL:

http://www.iprbookshop.ru/47721.html.

8. Meroauieckoe, nporpamMmmHoe odecnieuenne Kypcosoii padoTsl (mpoexkTa)

8.1 Metoanyeckue yka3zaHusi M MeToAHUYeCKHe MaTepuaJibl K KypcoBoii padore (mpoekry)
1. TIlonomapeB A.M. TexHonoruss TpPOU3BOJACTBA HA3E€MHBIX  TPaHCIOPTHO-

TexHoJorndyeckux cpeacts. Koncnekt nexkuuii. — Kanyra: KO MI'TY um. H.D. baymana, 2018. —

77 c.

2. IlonomapeB A.N. IlpoekTupoBaHue 3aroTOBOK [JIsi MMPOM3BOJACTBA HA3€MHBIX TpaHC-
HNOPTHO-TEXHOJIOTUYECKUX CPENCTB: MeToauuecKue yKa3aHusi K BBIIOJHEHUIO JOMAIIHUX 3aja-
HUM 1o aucuuiinHe «TexHomorusi mpou3BOACTBA HA3E€MHBIX TPAHCIOPTHO-TEXHOJOTUYECKUX
cpenactBy». — Kanyra: KO MI'TY um. H.O. baymana, 2017. — 38 c.

3.. T'onybuna C.A., IlonomapeB A.U. [IpoekTupoBaHue MpeaANpUITHIA aBTOTPAKTOPHOTO
cepBUCa: METOAMYECKHE YKa3aHHs K BBINOJHEHHMIO NpakTuueckux 3aHsaTuidl. — Kamyra: Kd
MI'TY um. H.O. baymana, 2017. — 68 c.

8.2 IlepeyeHb MPpOrpaMMHOro odecrevyeHus: 1 MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
(mpu HeoOXoAMMOCTH) Uil BhINOJHeHUus1 KypcoBoii pa6oTsl (poekTa)
1. ABromaru3upoBaHHas crpaBoyHas cuctema «Cenbxo3rexHuka» http://www.agrobase.ru
(OTKPBITHIN TOCTYII).
2. Dnextponnblii karanor «llyomukamun [THCXB» http://www.cnshb.ru (oTKpbITBII J10C-
Tym).
3.  Omnextponnsle katamoru «IUHb PIAY-MCXA wum. K.A. Tumupszesa»
www.library.timacad.ru (OTKpBITBINA JOCTYII).
4. DnextponHo-6ubmuoreunas cucrema «JIAHb» (http://e.lanbook.com) OTKpbITBIN AOC-
Tym).
5. 000 «llenTpanpHsriii komiekTop 6ubmuorek «bBUBKOM» (http://www.ckbib.ru) (oTkpbI-
TBIN JTOCTYII).
6. OO0 «Hayuno-uznarensckuii nentp MHOPA-M» (www.infra-m.ru) (OTKpBITBIH J0C-

Tym).
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7. Poccuiickas rocynapcrBenHas ounonuoreka (PI'B) http://rsl.ru (oTKpBITEII HoCcTy™M).

8. DnexktponHas 6mbmmoteka qucceptaruii PI'b http://diss.rsl.ru (OTKpBITHIN 10OCTYII).

9. 000 "IIOJIIPE/] CpaBounuku" http://polpred.com (OTKpBITHIH JOCTYII).

10. Hanmmonanbubiit iudpoBoii pecypc PykoHT — MexxoTpacieBast 3JIeKTpoHHass OMOInOTeKa
(OBC) Ha 6a3e Texnonorun Konrekctym https://rucont.ru (OTKpBITHINA AOCTYM).

11. Hayunas snextponHas 6mbnuoreka « KUBEPJIEHUKA» http://cyberlenika.ru (oTkpbI-

TBII 10CTYI).
12. Hayunas snextponHas O6mOmmoreka «ELIBRARY» http://elibrary.ru (OTKpBITBIA A0C-

TYI).
13. CnipaBouHas mpaBoBas cucteMa «l apanT» www.garant.ru (OTKPBITBIN JOCTYTI).
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IIpuioxkenue A

MUHHUCTEPCTBO CEJBCKOTI'O XO3JdMCTBA POCCUMCKOMN ®EJEPAIIAN
DEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJIKETHOE O5PA3OBATEJIbHOE YUPEX/IEHUE
BBICHIEI'O OBPA30OBAHUA

POCCHUMCKHAI I'OCYJIAPCTBEHHBII ATPAPHBIA YHUBEPCUTET — MCXA
umenn K.A. TAUMUPSI3EBA
(®I'bOY BO PI'AY - MCXA umenu K.A. TumupsizeBa)

Kany:xcknii puianan

)

of TR ITT T
L BT A

@akynpTeT ArpOTEXHOJIOTUM, MHKEHEPUHU U 3€MIIEYCTPOMCTBA
Kadenpa «Mexannzauuu cenbCKoX03sHCTBEHHOTO IPOU3BOICTBAY

KYPCOBASA PABOTA

ITo nucummnae: TE€XHOJIOTdA CeJbLCKOX03IHCTBEHHOI0 Ma-
HIUHOCTPOCHUS

Ha temy: Pa3zpa0doTka T€XHOJ0THYE€CKOro Mpoiecca MexaHu-
YeCcKo# 00padOTKH JeTajield y3J10B CeJIbCKOX03IMCTBEHHOU
TEXHUKH

Beimostnun (a) cryneHnt(ka)
J-A302  rpynnsl  04HOH (GOpPMBI 00yUYESHUS

(©.11.0.)
Ne 3aueTHOM KHMKKH
PykoBoaurens:

(yuenas crenens, yuenoe 3Banue, ©.11.0.)

Peructpanus Ha kadeape: Ne 20 r.
(mata) (moxnuck cr.mabopanTa Kadeapsr)
Ha nopabGotky 20 T
(mara) (moxnuch pyKOBOAMTEIIS)
K 3ammre nonmyckaercs 20 r.
(mara) (momUCh PYKOBOIUTEISI)
JlaTa 3a1uThI: 20 .
Onenka:
(MOMUCH PYKOBOIUTEIST) (TmoamMCcH YICeHOB KOMHUCCHH)
Kamyra 2021 r.
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IIpunioxenue b
MHUHUCTEPCTBO CEJIbBCKOI'O XO3SIliICTBA POCCUMCKOM ®EJIEPALINN

DEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/IP)KETHOE OBPA30BATEJIBHOE YUPEXX/IEHWE BBICIIETI'O OBPA3SOBAHN A
POCCUHNCKHNI IT'OCYJAPCTBEHHbBIN AT'PAPHBIIA YHUBEPCUTET —
MCXA nmenn K.A. TAMUPSI3EBA
(®I'BOY BO PT'AY - MCXA umenu K. A. TumupsizeBa)

Kany:xxexknii puanan

YTBEPXIAIO

3aBenyroumii kagenpoit MexaHuzanuu
CEJIbCKOXO035HCTBEHHOIO TPOU3BOICTBA
/ ®@.J1.Yybapos/

« » 202 1.

3AJTAHUE

Ha BBINOJIHEHHUE KypcoBoil padoThl (MpoeKTa)

no AucuumInHe: TeXHOIOrUsl CeIbCKOX03HCTBEHHOI'0 MAIMHOCTPOCHHS
CryneHr: rpynna J[-A302
(bamwurs, MHUIMAIBI, HHACKC TPYIIIH)

I'paduk Beimonuenus paboter: 25% x4 Hen., 50% x_ 8 nen., 75% k_12_ nen., 100% x_16_nen.
1. Tema KypcoBOro MpoEKTa:
2. Texnuueckoe 3aoanue

2. IIpoexTupoBaHUE 3aTOTOBKHU.

2.1 AHanu3 neTany U TEXHOJIOTHYHOCTH €€ N3rOTOBIICHHS.

2.2 Beibop cnoco6a mosry4eHus 3aroTOBKH.

2.3 TIpoexkTupoBaHye 3arOTOBKH C YUYETOM IIPUITYCKOB Ha MEXaHNYECKYI0 00paboTKy.

3. Pazpabomka mexHono2uu MexanuuecKkoil 0opadomxku eana.

3.1 Pa3paboTka cxeMbl MEXaHHYECKOH 00pabOTKH.

3.2 PacdeT pexuMOB pe3aHus OTACIHHBIX ONEPAIIHH.

3.3 HopmupoBaHue oTnepanyii ¥ pacdeT MTYYHOTO BpeMEHH

4. Pazpabomka mexHonozuu cOopKu usoenus.

4.1 Pa3paboTka TEXHOJIOTHUECKOH CXEMbI COOPKH.

4.2 Pa3paboTka MapIipyTHO# KapThl COOpKH y37a

5. Texnonozuueckuit npoyecc ycmanoexku pazpadomannozo Mexanusma Ha ¢/x mexHuKy.
6. Oghopmnenue Kypcoeoii padbomul

6.1. PacueTHO-nosiICHUTENbHAS 3aMCKA HA mctax Gopmara A4.

6.2. Ilepeuens rpapuueckoro marepuana KII (rmakaTel, cXeMbl, Y4epTEXHU H T.11.)

6.3. Ueptéx 3arotoBky, BKIo4as 3d-moaens (A2);

6.4. Pabounii ueptex neranu (A2)

6.5. MapuipyTHas KapTa u3rotosiaeHus netanu (Al);

6.6. MapmpyTHas KapTa ¥ TeXHOJOTHIeckas cxema coopku y3na (Al);

6.7. TexHonmoruveckass MapIIpyTHasi KapTa yCTAHOBKH paccMaTpuBaemMoro y3ia (Al);

5. BeiBoAbL.
Tema 3amanus Ha KypcoBOH MpoOeKT: «Pa3paboTka TEXHOJOTHIECKOTO MpoIlecca MEXaHUIeCKOW 00paboTKH
JIeTajel y3JI0B CENbCKOXO3SHCTBEHHON TEXHWKW», YTBEp)KICHA Ha 3acemaHum kadenpser " " 202 T,

npoTokost Nel.

JaTa BelIauu 3aJaHUs « » 202 1.

PykoBoauTess NpakTUKU /

I~

3amaHne TOoIyqIniT / / « _» 202 T

IIpumeuanue:
3amanue oopmiIIeTcs B ABYX DK3EMIUISIPAX; OJMH BRITAETCS CTYIACHTY, BTOPOM XpaHUTCS Ha Kadeape.
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IIpunioxenue B
MHUHUCTEPCTBO CEJIbBCKOI'O XO3SIliICTBA POCCUMCKOM ®EJIEPALINN

DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIO/IP)KETHOE OBPA30OBATEJIBHOE YUPEXX/IEHWE BBICIIETI'O OBPA3SOBAHN A
POCCUHNCKHNI IT'OCYJAPCTBEHHbBIN AT'PAPHBIIA YHUBEPCUTET —
MCXA nmenn K.A. TAMUPSI3EBA
(®I'BOY BO PT'AY - MCXA umenu K. A. TumupsizeBa)

Kany:xxexknii puanan

YT1Bepxkaaro:

3aB. kadenpoit Mexanuzaruu CXII
Yybapos @.JI.

«_» 202 .

NuauBuayaJbHBIN IJIAH BHINOJHEHHSI KYPCOBOii padoThl (IpoeKTa)
0 TUCUUIIIMHE « TEeXHOIOrus CeTbCKOX035MCTBEHHOTO MAIIMHOCTPOEHU S
Ha Temy: Pa3paboTka TEXHOJOTHYECKOTro Mpoliecca MeXaHM4ecKkoil 00padoTKu je-
TaJIEH y3J10B CEJIbCKOXO3SIMCTBEHHON TEXHUKU

cTyAeHT(Ka)
(CDB.MI/UII/ISI, UM, OTYECTBO CTYACHTA HOJ'IHOCTI)IO)
PYKOBOJUTCIIb
(damwust, IMs, OTIECTBO)
Ne JlaTa BBIMOJTHEHUS
HaumenoBanue pabot IIpumeuanue

/1 [Tnan ®dakT
1 Pa3paboTka TEXHOJIOTHYECKOTO Mpolecca

BOCCTaHOBJICHUS JICTAJIH
5 AHanm3 IeTanyu U TEXHOJIOTHYHOCTH e€ U

BOCCTaHOBJICHHSI.
3 Br16op crioco0a BOCCTaHOBIICHUS ACTANH.
4 PacueT OCHOBHBIX MOKa3aTelieii pEeMOHTHO-

T'O TIPOU3BOJICTBA.
5 Pa3paboTka oO0mieii KOMITOHOBKH IIPOM3-

BOJICTBEHHOT'O KOpITyCa.
6 Pacuet konudecTBa 000pyI0BaHUSL.
7 IlnaHrpoBKa PEMOHTHOTO Y4aCTKa.
] Pa3paboTka  TEXHOJOTHYECKON  CXEMBI

cOOpKH.
9 Pa3paboTka MapIipyTHO# KapThl COOPKH

y3a.
10 MapuipyTHasi KapTa BOCCTaHOBJICHHUS JIeTa-

JIH.
1 MapripyTHas KapTa W TEXHOJIOTHYECKas

cxeMa cOOpKH y3J1a.
12 | 3axirodeHne, CIUCOK JINTEPATYPHI.
Crynent(ka) rpynmnst J[-A302

®.M.0.noanuce
PykoBoautens:
JloymKHOCTD D.1.0. TOJIIUCH
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Ipuioxenue I

MHUHUCTEPCTBO CEJbCKOI'O XO31HCTBA POCCUMCKON ®EJEPALIMU
DENEPAJIBHOE TOCYAAPCTBEHHOE BIOIXKETHOE OBPA30OBATEJIBHOE YUPEX/IEHUE
BBICHIEI'O OBPA30OBAHNS

POCCUMCKNU T'OCYJAPCTBEHHbBIN ATPAPHBIN YHUBEPCUTET-
MCXA nmenn K.A. TAMUPSIZEBA. KAJTY KCKUM ®UJIUAJ
(®I'bOY BO PT'AY - MCXA umenu K.A. Tumupszena)

uianLu.l.ﬂrmréii
ikl

il
HE 18065 ;i

Kany:xcknii punnan

PEIIEH3USI
Ha KypPCOBYIO padoTy (IIp0OeKT)
M0 TUCHMIUIAHE: TEeXHOJIOTHS CEIbCKOX035HCTBEHHOTO MAITHHOCTPOCHUS
Tema: Pa3paboTka TEXHOIOTUYECKOTO MPOIlecca MEXaHUIECKO 00pabOTKH JAeTajeil y3II0B Cellb-
CKOXO03SICTBEHHON TEXHUKHU

BBITIOJTHHJI CTYJICHT(KA) 3 Kypca TpYIIIbI J-A 302

(Damunys, HHUIHAIEI CTYACHTA)

Peuensenr
(®.1.0. mpenonasarens)

Kpurepun oneHku bael
1.ITpaBUIbHOCTH MOCTAHOBKY 1IE€JICH U 3a7a4 2,3,4,5
2.CoOTBETCTBHE KYpCOBOH pabOTHI 331aHUIO 2,3,4,5
3.011€HKa CTPYKTYPHI BHITOJTHEHHON pabOThI 2,3,4,5
4.CTunb U3J105KEHUS] ¥ Ka4eCTBO 0OpMIICHHSI pabOThI 2,3,4,5
5. Mcnionb30BaHKe HAYYHOU U CIIEHIMAIIBHOM JIMTEPATYPHI 2,3,4,5
6. AKTYaJTbHOCTb U CTENIEHb Pa3pabOTaHHOCTH TEMBI 2,3,4,5
7. ApryMEHTHPOBAaHHOCTb M KOHKPETHOCTh BBIBOJIOB U IPEI0KEHHUN 2,3,4,5
8. IlosHOTa pacKpbITHS BOIIpoOca 2,3,4,5
9. BO3MOKHOCTH UCTIOJB30BAHUS B BBIITYCKHOM KBaTH(PUKAIIMOHHON paboTe 2,3.4,5

OcHoBHBIE 3aMeuaHusi MO paboTe: HEJOCTATOYHOE KOJIWYECTBO HCTOYHHMKOB, HEOOJBIIUE TO-
rpemHocTd B oopmieHun O6uOIHOTrpadMueckoro CrucKka, BO BBEICHHUH HEOOXOIUMO OOJbIINe
BHUMaHUE YAETSATh caMOil paboTe: ey U 3a/1a4u, METOJIbI, KPaTKOe COACPKAHKE TIIaB, BUIBI U
YHCIIO UCTIOB30BaHHBIX HCTOYHHKOB.

JomymeH k 3ammuTe (1a, HET) « » 202 .

3aMedaHus 10 3alIUTC: UHOTIa OTCTYIIACT OT HAYYHOI'O CTUJIA U3JIOKCHUS.

KypcoBoii npoeKT 3aiuiieH « » 202 .
Ouenka
[IpenonaBarens
(IToanuce) (DamMunus, THULIAAIBI)
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Ipuioxenue /I

IIpumep 3anmo/IHeHUsI OCHOBHOM HAANMCH (IITAMIIA) HA YepTekKax
1B5

(1

iz 15 15 0

on#HOCTE] @amunua [ognuce] Nata Cragua | Macr NiscTos
[Faspasarun (3} 5 (5} @

PyKOBOANT.
3an. mwn. ke,
HEpM. KGHT. (4} (2}

11x5 w55

-]

B rpadax ocHOBHOW Haamucu W AOMOJHUTEIBHBIX Tpadax K Hell (Homepa
rpad ykazaHbl B CKOOKaXx) MPUBOJIAT:

- B rpade | u 2 - o6o3HaueHne mudpa TOKYMEHTa, B TOM UYUCIIE: BUI JIO-
KyMeHTa, roj opopmiieHus: rpadudecKoro T0KyMeHTa, HOMEp CTyIeuecKoro Ou-
jera, HoMep rpaduueckoro nokymenta. Hanpumep - mudp nokymenta — KP(II).
2021. 12345. 001, roe, KP(IT) — KypcoBas pabota (npoekr), 2021 - rox odpopmute-
Husl rpadudeckoro fokyMeHTa, 12345 — Homep cryaenyeckoro ousnera, 001 - Ho-
Mep rpaduIecKoro JOKyMeHTa,

- B Tpade 3 - HamMeHOBaHNE PadOTHI;

- B Tpade 4 - HaMMEHOBaHKE N300PAXKEHN, TOMEIICHHBIX Ha JJAHHOM JIHC-
T€, B COOTBETCTBUHU C MX HAUMEHOBAHHEM Ha dyepTexe. Ecnu Ha nucte moMenieHo
OJTHO U300pa’keHue, JOMYCKaeTCsl €ro HAMMEHOBAaHHe MPUBOIUTH TOJIBKO B rpade
4.

HanmenoBanust cnenudukamnuii v Ipyrux TaOaull, a TAKKEe TEKCTOBBIX YKa-
3aHHUM, OTHOCSAIIUXCS K H300paxeHusM, B rpade 4 He yKa3bIBatOT (KpoMe Ciryda-
eB, KOor1a crienn(uKayy Uik TaOJUIbl BHITTOJHEHBI HA OTJEIBHBIX JIMCTAX).

- Brpade 5 - ycinoBHOe 0003HaUCHUE BHIa JOKyMEHTAIMHU: Y - Y4eOHBI.

- B Tpade 6 - MOPSIAKOBBIM HOMEP JINCTA JOKyMEHTA. ;

- B rpade 7 - ob111ee KOIMYECTBO JIUCTOB JOKYMEHTA;

- B rpade 8 - HauMeHOBaHWE Y4eOHOTO 3aBEJCHUS U €r0 MOoJApa3eicHus,
pa3paboTaBIIel TOKYMEHT.
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