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1. O0mue moJ1o:KeHus
1.1 esn 1 3a1a44 BBIMIYCKHOM KBAJU(PUKALUOHHO PadoThI

Brimycknas kBanudukanvonHas pabora (BKP) OakamaBpa sBisercs
00s3aTEIbHBIM U 3aKITIOYUTEIBHBIM ATAllOM O00yUYeHHUs CTYACHTA M0 HAIPaBICHUIO
21.03.01 «HedTterazoroe memo» mo mpoduiato «IKCIUTyaTaluds U OOCTY>KUBAHHE
TEXHOJOTHYECKHX O00BEeKTOB HedrerazoBoro mnpousBoacTtBa»y. BKP mozBomser
OLICHUTh TOTOBHOCTH BBIITYCKHHKA PEIIATh TEOPETUUECKUE U MPAKTUUECKUE 3a1a4n
B c(hepe cBoelt mpodeccHoHaTBbHOM NeITETbHOCTH.

Ob6beM, 1LenM W 3aJaydl  BBIMYCKHOM KBaJHU(UKAIMOHHON paboThI
onpeaenstoTcsa (GeaepaabHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM
BBICIIET0 00Opa30BaHU.

[lenbto MOATOTOBKM M 3aIIUTHl KBaJTM(UKALMOHHOW paboThl OakanmaBpa
ABJIIETCS TOJTBEP)KIEHUE COOTBETCTBUS IMPUOOPETEHHBIX BBIMYCKHUKOM B
BBICIIEM Yy4Ye€OHOM 3aBEJICHUM 3HAaHUN, YMEHUH M KOMIIETEHUUH LeIu U
TpeOoBaHUAM (eAepaIbHOr0 TrOoCyAapCTBEHHOTO OOpa30BaTEIbHOIO CTAaHJApTa
BBICILIETO  O0Opa3oBaHMsI B COOTBETCTBUM C BUAOM Hpo(heCCHOHATBHOU
NEeATEIBHOCTH (Hay4HO-HMCCIIEIOBATENbCKAsl,  IPOEKTHO-KOHCTPYKTOpPCKas,
MPOU3BOJACTBEHHO-TEXHOJIOTMYECKAsl,  OPraHU3ALMOHHO-YIPABIEHYECKas ), IO
KOTOPOM CHENUATU3UPOBAJICS BBITYCKHUK.

Ha ocHOBe pe3yapTaTOB 3alIUThI BHITYCKHON KBAJIM(PUKALIMOHHON pabOThI
rocyJapCTBEHHasi aTTECTAllMOHHAs KOMMCCHSI PEIIAeT BOMPOC O MPHUCBOCHHUH
CTYJIEHTY KBaJIM(pUKauu «OaKamaBpy.

[Ipy  BBINONHEHUH BBIMTYCKHOM  KBaNU(UKAIMOHHOW pabOTBl  Kak
3aKIIOYUTENBHOTO 3Tana BBIMNOJHEHUs 00pa30BaTENbHON MPOrPaMMBbl PEIIAIOTCS
3a/1auu:

HAY4YHO-HCCJIeI0BATEIbCKOM AeATeJbHOCTH:

-  H3y4YCHHE HAy4YHO-TEXHHYECKOW HH(OpMaLMUU, OTEYECTBEHHOIO U
3apy0eKHOTO  OMbITa IO  HAMNPABJICHUIO  HCCICAOBAaHMM B 00JIacTH
MalIMHOCTPOUTENIBHOTIO MPOU3BOCTBA;

- MareMaTH4YecKoe MOJEIUPOBAaHUE TPOLECCOB, OOOpPYIAOBaHUS U
MIPOU3BOICTBEHHBIX OOBEKTOB C UCIOJb30BAHUEM CTaHAAPTHBIX MAKETOB U CPEJCTB
aBTOMATU3MPOBAHHOTO IPOEKTUPOBAHUS U MTPOBEACHUS HCCIIEIOBAHUI;

- TPOBEJIEHHWE SKCIEPUMEHTOB IO 3aJlaHHBIM METOJAUKaM, o0paboTka u
aHaJIU3 pe3yJIbTaTOB;

- TPOBENCHHE TEXHUYECKUX H3MEPEHMH, COCTABJICHHE OMNMCAHUI
IPOBOJUMBIX HCCIEHOBaHUM, MOJITOTOBKA JAHHBIX JUISI COCTaBIIEHHUS HayYHBIX
0030pOB U MyOIMKaLU;

- yyacTHe B paboTax Mo COCTaBJIECHUIO HAyYHBIX OTYETOB IO BBIIOJIHEHHOMY
3aJJaHUIO0 U BO BHEJPEHHM PE3yJIbTaTOB HMCCIEAOBAHUN M pa3pabOTOK B o0nacTu
MaIlIMHOCTPOEHUS;

- OpraHu3alus 3alluThl OOBEKTOB MHTEUIEKTYalbHOM COOCTBEHHOCTH U
pe3yJbTaTOB  HCCIEAOBAaHWUN ©  pa3pabOTOK KaK KOMMEPUYECKOW  TaWHBI
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NpeanpUsTUS;

NPOEKTHO-KOHCTPYKTOPCKOI 1eITeJIbHOCTH:

- oOcienoBaHne 00BEKTa MPOEKTUPOBAHUS, BHIOOP MCXOAHBIX JAHHBIX IS
POEKTUPOBAHUS, CHCTEMHBIN aHAIN3 IPEIMETHON 00JIaCTH;

- OLIEHKa HAJACKHOCTM U KadecTBa (YHKIHMOHUPOBAHUS OOBEKTa
IPOEKTUPOBAHUS;

- POBEJICHUE TEXHUYECKOT0 U pabo4ero MpoeKTUPOBAHMS;

- pacdeT oOecrnieueH s YCIOBUI 0€30TacHON KU3HENCSITEIIEHOCTH;

- pacueT 3KOHOMUYECKO! 3(P(HEKTUBHOCTH;

- pa3paboTKa BCeX BUJIOB MPOEKTHOU JOKYMEHTAIUU;

- pa3paboTKa  CpEeACTB  aBTOMATU3UPOBAHHOTO  MPOCKTUPOBAHUS
MIPOU3BOICTBEHHBIX 00BEKTOB;

NMPOU3BOJACTBEHHO-TEXHOJIOTNYECKOM 1eATeJIbHOCTH:

- Y4aCTHE€ B OCBOCHUM TEXHOJOTHYECKUX MTPOILIECCOB;

- OCBOCHHE U MOJATOTOBKA MPOU3BOJACTBEHHON IOKYMEHTAIUY;

- y4yacThue B paboTax, CBSI3aHHBIX C PEKOHCTPYKIIMEH MPOU3BOJICTBEHHBIX
00BEKTOB UM MOJIEpPHU3AIINEN 000py10BaHNUS;

- pa3paboTka W BHEJAPEHHE pPa3pab0TOK OOBEKTOB MpPOodecCHOHATBLHON
NesITeILHOCTH B 001acTH HepTerasonepepadboTKy;

OPraHU3alMOHHO-YIIPABJIEHYECKOH 1eATeIbHOCTH:

- OLIEHKa TPOU3BOJICTBEHHBIX M HEMNPOU3BOJCTBEHHBIX 3aTpaT Ha
obecrieueHre KauecTBa 00bEKTa MPOECKTUPOBAHUS;

- opraHu3aius pabo4ynMx MECT, UX TEXHUYECKOE OCHAICHUE, Pa3MEIlCHUE
MIPOU3BOJICTBEHHOT'O 000PY/I0OBAHHUS;

- OpraHu3aius cay>kObl TJIaBHOTO MEXaHUKa Ha MTPOU3BO/ICTBE;

- OpraHu3aiysi KOHTPOJIS KauecTBa Ha MMPOU3BOJICTBE.

[Ipy  BbIMOJIHEHMM W 3amMTe  pabOThl  CTYIAEHT  JOJDKEH
POJIEMOHCTPUPOBATH CBOE€ YMEHHUE pEIIaTh HA COBPEMEHHOM YPOBHE HAay4HBIE U
MPaKTUYECKUE 3aJa4, BIIAJIETh COBPEMEHHBIMU METOJIAMHU HCCJIEAOBAHUN U
METOJIMKAMHU PACUYeTOB, YOCIUTEIHHO, TPAMOTHO U OTCTAUBATh CBOIO TOUKY 3PEHUS
nepesl ay IMTOPUEH.

BrimioniHeHre  BBITYCKHOW  paOOThl  OCYIIECTBISIETCS  CTYJIEHTOM B
COOTBETCTBUM C BBIJIAHHBIM €My 3aJaHueM. B 3amaHuu ykKa3bIBaeTCs THII
MPOEKTUPYEMOTO0  OOOpYJOBaHHUS,  XapakTep  BBITYCKAEMOW  MPOIYKIIHH,
MPOU3BOJIUTEIILHOCTh.  Bce  ocTajnbHble  JaHHBIE  CTYJACHT  BBIOMpaeT
CaMOCTOSITENIbHO, COTJIACOBBIBAsI UX C PYKOBOJUTEJIEM U KOHCYJIbTaHTAMH.

Kadenpa Ha3zHauaeT KaxjaoMy CTYACHTY PYKOBOJMUTENSI BBITYCKHOM
padoTHI.

PykxoBoautens BKP BbImosiHseT ciaeayromue 3aadn: BbIAACT 33JaHUE Ha
BKP B menom um mo OTAENBHBIM pa3leiiaM; OKa3bIBAET IIOMOIIb CTYAEHTY B
pa3paboTKe KaJeHIapHOro rpaduka paboThl; pEKOMEHAYET CTYACHTY OCHOBHYIO
JTUTEPATYpPy, CIIPABOYHBIC U APXWUBHBIC MATEPHAIbI, TUIIOBBIC MPOCKTHI U APYTHE
UCTOYHUKM 1O TEeME; TNPOBOJUT CUCTEMATHYECKHE, MPEAyCMOTPECHHbIC
pacniucanueM Oecefibl CO CTYJIEHTOM U JaeT eMy KOHCYJbTAIlUU M0 TeMe padOoThI;
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IPOBEPSIET BBINOJIHEHUE pabOThl MO KaJleHAApPHOMY rpaduky (HE MEHee OAHOIO
pa3a B JBE HEJENIM); COCTaBIISICT MUCbMEHHBIN OT3bIB Ha BBIIIOJIHEHHYIO padoTy,
IPUCYTCTBYET Ha 3allUTE B TOCYIapCTBEHHOM 3K3aMeHalmoHHoi komuccuu (I'9K).

3a mnpuHATBIE B paboTe pEIIeHUs, MPaBWIBHOCTb BCEX JAHHBIX,
pE3yJIbTaTOB pPacyeTOB OTBEYAET CTYAEHT — AaBTOpP BBIIYCKHOM pPalOOTBHI.
MHnnpatiBa B MOCTAaHOBKE M NPUHATHH TBOPYECKUX PELICHUH IO BBITOJIHEHHIO
BKP nomxna npunagnexars cryacHTy. [lpu pemeHnn HWHKEHEPHBIX 3a1ad B
paboTe BBITYCKHUK 00s3aH MCIOJIb30BaTh HOBEHIIINE JOCTUKEHHSI OTEUECTBEHHOM
M 3apyOeXxHOW HAyKM M TEXHHUKH, [ATEHThl, aBTOPCKHUE CBUIETENIBCTBA U
paLOHAIN3aTOPCKUE IIPEIIOKEHUS, a TaK¥Ke nepe1oBoi OIBIT
HedTerasonepepadaThIBAIONINX MPEANPUATH, Kak B Poccun, Tak u 3a pybexom,
BBIIOJIHATH pacuersl C ucnonb3zoBanueM CAIIP (mo cormacoBaHuio ¢
pyKOBOAHTENEM PAOOTHI).

Marepuanbl BBITYCKHOW KBaIM(PUKAUOHHONH pabOThl OQOPMIISIOTCS B
BUJE JOKyMeHTa «BpimyckHas kBanudukaluoHHas padoTay, CoAepIKallero
HOSICHUTEIbHYIO 3aUCKY U TpauieCcKyIO YacTh.

1.2 JTanbl BeINOJHEHUsI padoThI

[Iponiecc pabotel Hag BKP coctout M3 clienyromux MOCiIea0BaTEIbHbIX
ATaIlOB:

1. ®opmymupoBka TemMbl BKP  (BbImonHsIeTCA ~ COBMECTHO  C
PYKOBOJIUTEIIEM).

2. CoOop wuHdopManuu 00 0OBEKTE MNPOEKTHUPOBAHUS BO BpEMs
MIPOXO0KJIEHUS MPOU3BOJCTBEHHON U MPEIAUIIIOMHON NPAKTUKU.

OCHOBHBIE UCXOJHBIE JaHHbIE M TEXHUYECKHUE CBEJIECHUS, KOTOpHIE
HEOOXOMMO BBISICHUTH BO BPEMsI PAKTUKHU:

- ro0Basi, MecCsiyHasl, CyTOYHas, yacoBas MOIIHOCTH
(TpOU3BOIUTETHLHOCTH) TIO IAHHOMY BUY MPOIYKIIMH UITU CHIPBS;
- KOHLEHTpAllMM, COCTaBbl  MAaTEPUAIBHBIX  IMOTOKOB  (CBIPBA,

oty hadpuKaToOB, TOTOBOM MPOIYKIIMU U T.J.), TP€OOBaHUSA K Kaue€CTBY CBHIPbI U
FOTOBOM MPOAYKIINY;

- MaTepualibHble M TEIUIOBbIE OamaHchl W peuentypa (perjaMeHT)
MIPOM3BOJICTBA MPOAYKTA, 3arPy3KH B almaparsl U T.1.;

- TEXHOJIOTUYECKHE TMapamMeTpbl M YCIOBUS MPOBEICHUS TMPOIECCOB U
paboTel ammapaTtoB  (IaBlE€HWE, TEMIIEPATYPHBIH PEXUM, HCIOIH30BAHHE
KaTaau3aToOpOB, MPOJOKUTEIFHOCTh OTIACIBHBIX CTAAUMi W Omepanuil s
NEPUOJUYECKUX TIPOLIECCOB U T.I1.);

- BHJ, MapaMeTpbl, W pPacXOoJbl DSHEPrOHOCUTENICH sl OoOecTedeHus
TEXHOJIOTMYECKOT0 IpoIiecca;

- TerIopU3NYECKUEe CBOMCTBA OTAEIBHBIX BEIIECTB WM HUX CMeceil,
BXOJSIIMX B pabouue cpeibl (IIOTHOCTh, BA3ZKOCTh TEMIIEPATyphl KUIEHMS MU
KOHJICHCALIUHU, TETIOEMKOCTb, TEIUIONPOBOAHOCTh, TEIIOTa (Pa30BOro mnepexojaa u
T.J1.), T.€. JaHHBIE, KOTOPBIE TOTPEOYIOTCS IPHU pacyeTe 000pyAOBAHMUS;



- TEXHUYECKUE XapaKTePUCTUKHU 0a30BOT0 OO0OpYAOBaHMS, aHAJIOTUYHOTO
TOMY, YTO 3a/IaHO Ha TNPOEKTHpPOBaHUE (radapUTHBIE pa3Mephl, TUI, MOIIHOCTD,
YUCJIO OO0OpOTOB, MEPEAATOYHBIE YHCIIAa MPHUBOJHBIX AJIEMEHTOB, MapKka W THII
ANEKTPOABUTATENECH,  IUIOMIAJb  IOBEPXHOCTM W JPYrM€  IapaMeTpsl
TeII000MEHHOTO 000PYAOBAHUS U TIP.);

- MapKd KOHCTPYKUMOHHBIX MaTEpPHUalOB JJI1 M3TOTOBJICHUS AaIlapaTypsbl,
CBEJEHUsI 00 MX KOPPO3MOHHOW CTOMKOCTH, arpeCCUBHOCTH CpE€J M 3allUTHBIX
MTOKPBITHUSAX;

- YCJIOBHS IPOBEICHUS UCIIBITAHUI HA IPOYHOCTh U TEPMETHYHOCTD;

- CHCT€Ma aBTOMAaTHYECKOTO PEryJIHpOBaHUs, TPUOOPHI, KOHTPOJIUPYEMBIE
U PETyJIHpPyEMBIE TAPAMETPHI;

- HWCTOYHUKH CBHIpbs, MONy(haObpuKaToB U T.N., TPAHCHOPTHUPOBKA, IEHBI,
CTOMMOCTb FOTOBOM IPOJAYKIMHU, KOHBIOHKTYpa pPbIHKA COBITA;

- HAJEKHOCTh JEHCTBYIOLIErO0 00OpYyI0OBaHUS, YACTOTa PEMOHTHBIX padoT
(TJ1aHOBBIX, BHETJIAHOBBIX ), XapaKTep HEUCIPABHOCTEH U T.I1.;

- 0e30MacHOCTh JKU3HEIEATENBHOCTH, OXpaHa Tpyda, HKOJIOrMYecKas
0e30MacHOCTh O0BEKTA, XapaKTep BHIOPOCOB B aTMOC(EPY, OUUCTHBIE COOPYKEHUS
U T.IL.

Hepenko mpousBoacTBEHHOE 000OpYAOBAHHWE HE OTBEUAET COBPEMEHHOMY
YPOBHIO JOCTHKEHUN HAyKW W TEXHUKUA U UMEET HEAOCTAaTKH, BBIABICHHbBIE IPU
AKCIUTyaTalliM — TaK Ha3bIBaEMbIE «y3KHE MecTa». Bo Bpemsi MPaKTUKH CIEOyeT
M3YYUTh OMNBIT MNPEAUPUATHS MO YCTPAHEHUIO STHUX HEIOCTAaTKOB M OLEHUTH
3((PEKTUBHOCTH BBINOJHEHHBIX paboT. Heobxoaumo mnonayuuTs HMH(pOpMaALUIO O
TOM, OBUIM JIM YCTpaHEHbl HWMEBIIMECS HEAOCTAaTKM, Ha KakKUX [apaMeTpax
OTPa3WINCh 3TU pabOThl, HE MOSIBUIIUCH JIU HOBbIE HEIOCTATKU U HE YBEIHYUIIUCH
JM pacxofpl Ha 3HepreTuky. [lone3Ho Takxke MO3HAKOMUTHCS C MEPCHEKTUBHBIMU
[UIaHaMd Ha PEMOHT U MOJIEpHM3AIMI0 OOOpYAOBaHUS, BBIICHUTH NPUUYHHBI
BKJIFOUEHUS B IJIaH 3TUX padoT.

3. IlpeaBapurenbHas mpopaboTKa MaTepUalioB, MOJYYEHHBIX Ha OOBEKTE
OPOEKTUPOBAHUS, & TaKK€ HOPMATHUBHO-TEXHUYECKON JINTEPATypbl C LEJBIO
IOJIy4YEHHMsI [TOJIHOIO IPEICTABICHUS O COOTBETCTBUHM PEATBHOTO IMOJIOKEHUS JIE]
Ha OOBEKTE TMPOCKTUPOBAHUS COBPEMEHHBIM TpeOOBaHUSAM, OCHOBHOI'O
coJiep KaHus pa3AesioB U NEepeuHs rpaduuecKkoro MaTepuaia.

4. CocraBieHu€ COAEPKaHUS TMOACHUTEIBHOM 3allMCKHA, AHHOTALMU H
nepeyHs rpauyecKoro Marepuania.

5. Pa3paboTka OCHOBHOW 4acTH BBITYCKHOM KBaJIU(PUKALMOHHOW padOTHI,
npopaboTKa BMECTE€ C PYKOBOJIUTENEM OTIEIbHBIX pazaenoB BKP ¢ menbto
YCTpaHEeHUsI OOHAPYKEHHBIX Ha 00BEKTE MPOEKTUPOBAHUS HEJOCTATKOB.

6. [IpoBepka BKP B uepHOBOM BHI€ pyKOBOJUTEIIEM.

7. KoppekTtupoBka, penakTupoBaHue U  oQopmileHHe MaTepuasoB
MOSICHUTENIbHOM 3amucKu OakallaBpCKOil paboThl, Kak JOKYMEHTa, a TaKxke
rpadudeckoit yactu paboThl B cooTBeTCTBUU ¢ TpeOoBanusmu ECK/I.

3akoHueHHass paboTa, MOANKCAHHAS BBITYCKHUKOM, MPEIBSABISETCS Ha
OKOHYATEJIbHYI0 IPOBEPKY M MOJINUCH PYKOBOJAUTENID, & 3aTEM C NUCBMEHHBIM
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OT3BIBOM PYKOBOJUTENSI O CTYAEHTE M peleH3ueld Ha paboTy (eciau TakoBas
uMeeTcsl) — 3aBenytoniemMy kadenpoi. B kauecTBe pelieH3eHTOB MOTYT BBICTYIATh
CHEIUATUCTBl MPEANPUITHIA, MpenoaaBaTeNin APyrux Kadeap, KOMIIETEHTHbIE B
TE€MAaTHKE BBIMOJIHEHHOU paOOTHI.

8. IloaroroBka um mnpeaBaputenbHas 3amura BKP mepen komuccuei
kadenpel. Komuccuss BO riaBe ¢ 3aBenyrolluM KadeApol peliairT BOIPOC O
nonycke cryaeHta k 3amute BKP. CtyneHTsl, nMmeroiiye cepbe3Hoe OTCTaBaHUE B
X0JIe TIPOCKTUPOBAHMSI M HE TIPEJCTABUBINNE PadOTy B yKa3aHHBIA B 3aJaHUU U
rpaduke paboThl CPOK, IO pEIeHUIO Kadeaphl He nomyckatoTces K 3amute BKP.

9. 3amura BKP. CTynenty npu 3anure NpeocTaBiseTcs 0 A€CITH MUHYT
Ha BBICTyIUICHHE. B cxkaToil ¢opMe m3maraeTcs OCHOBHOE CoONep)kaHHEe PaOOThI,
naeTcss  OOOCHOBaHHWE  TMPHUHATOTO  pemieHus  (KOHCTPYKTOPCKOTO — WIIH
TEXHOJIOTHYECKOTO XapaKTepa), T/Ie BaXXHBIM apTYMEHTOM JIOJDKHBI OBITH BOTIPOCHI
DHEPro- M pecypcocOepekeHHs ¢ TOBBIMNICHUA A(H(PEKTUBHOCTH  PabOTHI
paccMaTpuBaeMbIX  OOBEKTOB,  Pa3bACHSIOTCS  TOJYYECHHBIE  PE3YyJIbTaThl,
(bOpMyIUpPYIOTCST BBIBOJBI O BBIMOJHEHHON paboTe, HA3bIBACTCS CBOW JIMYHBIN
BKJIJl B pa3pabaThiBaEMyI0 TEMY, OTPAXKAIOTCS DJIEMEHTHI HOBU3HBI IO CPABHEHUIO
C CYIIECTBYIOMUMHU (0a30BbIMHI) BapUAHTAMH.

[Io OKOHYaHWHU BBICTYIUICHUS CTYJIEHTY 3a/Ial0TCA BOMPOCHI B Ipeaenax
TpeboBanuii u conepxxkanus ®I'OC BO no HanpaBieHUIO MOJTOTOBKH.

3ateM cekperapb ['OK 3aunThIBA€T OT3BIB PYKOBOJMTEINS U PELEH3UIO HA
BBIITYCKHYIO padoTy.

[Tocne oOcyxnaenuss uieHamu ['DOK BbICTaBIsSIeTCST HMTOroBas OIEHKA
BBIITYCKHOM paboOThl C y4YeTOM pelIeHHid pereH3eHta u pykoBoautenss BKP,
peliaeTcs BONpoc O MPUCBOSHUM BBIMMYCKHUKY KBAIM(PUKAIIUU OakasiaBpa.

2. TpeGoBaHus K pe3y/ibTaTaM BbINOJHEHUSA BbINYCKHOM
KBAJIU(PUKAIMOHHON PadoThI

B nporiecce BbIMOMHEHUS BBITYCKHON KBaTU(UKAITMOHHON PaObOThI CTYIEHT
dbopMHUpYET U IEMOHCTPUPYET cieayromure npohecCuoHaIbHbIE KOMIETEHITUN TTPU
ocgoeann  OOIl BO, peanusyromeld  ¢denepaibHbIi  TOCYIapCTBEHHBIN
oOpaszoBaTenbHbIN cTaHapT Bhiciiero oopaszosanus (PI'OC BO):

- CNHOCOOHOCTh TPHUMEHSTH TIPOIECCHBIM TOAXOM B TMPAKTHYCCKOMN
IESITeTBHOCTH, COYeTaTh Teoputo U npaktuky (I1K-1);

- CIIOCOOHOCTH BBITIONHATH TEXHUYECKHE pPAaOOTBI B COOTBETCTBUHU C
TexHooruueckuM periamentom (I1K-8);

- CIIOCOOHOCTh M3y4aTh U aHAJIM3UPOBATH OTEUECTBEHHYIO U 3apyOeKHYIO
HayYHO-TEXHUUYECKYI0 MH(POPMAIMIO M0 HAIPaBJICHUIO HUCCIENOBaHUN B 001acTu
OypeHusi CKBaXHWH, J0OBIYM HEPTH W Tra3a, MTPOMBICIOBOTO KOHTPOJS W
pEryIupOBaHMsl  W3BICYCHHUS  YIJICBOJOPOJOB HA Cylmle ¥ Ha  MOpE,
TpyOOTIPOBOAHOTO TpaHCIOpPTa HEPTH H Trasza, MOA3EMHOTO XpaHCHHs Tasa,
XpaHeHHs U cObITa HePTH, HEPTEMPOAYKTOB U CKIKEHHBIX ra3oB (ITK-23);

- CIOCOOHOCTH TUTAHUPOBATH M MPOBOJUTH HEOOXOAMMBIE HKCIIEPUMEHTHI,
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oOpa0aTeiBaTh, B TOM 4YMCJE C MCIOJIb30BAaHUEM NPUKIATHBIX POrPAMMHBIX
MPOIYKTOB, MHTEPIIPETUPOBATD PE3yJIbTAaThI U JienaTh BhiBoAbI ([1K-24);

- CIOCOOHOCTh HCIIONIB30BaTh (PU3MKO-MAaTEMaTUYECKUN ammapar Jyis
peuIeHUsT ~ PacyeTHO-aHAJIMTUYECKUX  3a]ad,  BO3ZHHUKAIOIUX B XOZE
npodeccuonanpHoi AestenpHoctu (ITK-25);

- CHOCOOHOCTh BBIOMpaTh U MPUMEHATH COOTBETCTBYIOIIME METO/bI
MOJEIIUPOBaHUS (PU3HUECKUX, XUMUYECKUX U TexHojormdyeckux nponeccon (IIK-
26).

B pesynbrare BBHIMOTHEHHS BBITYCKHOM KBaTM(PHUKAIIMOHHON pabOTHI Ha
OCHOBaHMM Yy4yeOHOro TIUIaHA OCHOBHOM  00pa3oBaTeNbHON  MpPOTpamMMbl
OakamaBpuaTa CTYACHT JOJDKEH JEMOHCTPHUPOBATH CIEAYIOIIUE PEe3yJIbTaThl
o0pa3oBaHUs.

BBIITyCKHUK TOJKEH 3HATH:

- TEXHOJIOTMUECKOE 000PYI0BaHKE, €r0 KOHCTPYKIMIO, TPUHILIUII PAOOTHI U
yCIJIOBUS BBICOKOA((EKTUBHOMN MPOU3BOACTBEHHOM dKCILTyaTalluH;

- METOJMKHM pacyera, OCHOBBI IPOCKTHUPOBAHHUS M KOHCTPYUPOBAHMSI
TEXHOJIOTMYECKOT0 000pY10BaHUS;

- OCHOBHBIE HAIIPABJIICHUS Pa3BUTHsI OTPACIEBOIO0 MAIIMHOCTPOEHUS IIyTEM
pa3pabOTKK HOBOT'O U MOJEPHU3ALNU CYIIECTBYIOIIET0 000PYJ0BaHMS;

- TEXHUYECKUE XAPAKTEPUCTUKH MAIUH, CUCTEMbl UX PETYJIUPOBAHUSA U
HAaCTPOWKHU Ha ONTUMAJIbHBIE PEKUMBI;

- TEOPETHYECKHE 3aBUCUMOCTH MEX]y MapaMeTrpaMu padodero mpoiiecca,
KMHEMATUKON U TUHAMUKON pabo4yHuX OpraHoB.

BBIITyCKHUK TOTKEH YMETh:

- pewmaTh CTaHAAPTHBIE 3aJa4d MNpOo(EeCCHOHATBHOM NEATETbHOCTH Ha
OCHOBE HWH(OPMAIIMOHHOW M OuOIMOrpaduueckord KyJIbTypbl C HNPUMEHEHUEM
MH(POPMAIITMOHHO-KOMMYHHUKAIIUOHHBIX TEXHOJOTMM M C YyYeTOM OCHOBHBIX
TpeboBaHU HHGOPMAITMOHHON OE301TaCHOCTH;

- TNpaBWIBHO BHIOMpATh NYTU U JOCTHXKEHHUS TOCTAaBICHHOW ILIEeNH,
pa3pabaThiBaTh CTPYKTYpHBIE CXEMbl MAIllMH M alnapaTtoB C IpeIBapUTENIbHBIM
OTIpe/IeIEHUEM ONTUMANIBHBIX PEXKUMOB €€ padoThI;

- BBIOMpAaTh U MPUMEHSITb COOTBETCTBYIOLIUE METOJbl MOJAEIUPOBAHUS
(U3HUECKUX, XUMUYECKUX U TEXHOJIOTMUYECKUX MPOLIECCOB;

- UCTOJIB30BATh (PU3UKO-MATEMATHUUECKUI anmnapar Jyisl peleHus: pac4eTHO-
aHAJIUTUYECKUX 3a/a4;

- TPaMOTHO  OCYLIECTBJSITh  TEXHOJOTMYECKHE, KUHEMATUYECKUE,
AHEPreTUYECKHUE U MPOYHOCTHBIE PACUEThl AeTallell MalllUH U alnapaTos;

- KBaIM(UUMPOBAHHO OPraHM30BATh U MPOBOJUTH MCHBITAHME MAIIUH C
000CHOBaHUEM aHAIM3a MOJYYEHHBIX PE3YyJIbTaTOB.

BBIITyCKHHK TOKEH BJIAJIETh:

- YMEHHMEM IUIAHHPOBAaThb U MPOBOJUTH HEOOXOJUMBIE 3KCIHEPUMEHTHI,
oOpalaTeiBaTh, B TOM YHCIE C MCIOJb30BAHUEM MPUKIAIHBIX MPOrPaMMHBIX
IIPOJIyKTOB, UHTEPIIPETUPOBATH PE3YJIbTAThI U JI€1aTh BBIBOJIBI,

- METOJIMKAMH UHXEHEPHBIX PACUETOB TEXHOJIOTMUECKOro 000pyA0BaHNUS;



- YMCHHEM IIPOBOAUTL MPCABAPUTCIBHOC TCXHHUKO-3KOHOMHYCCKOC
000CHOBaHME IMPOCKTHLIX pCHICHPII)'I.

3. TemaTuka BbINNYCKHbIX KBAJIU(PUKAITUOHHBIX PadoT

TeMbl BBITYCKHBIX KBaJU(UKAIIMOHHBIX pabOT paccMaTpUBalOTCA Ha
BBIMIyCKarome kadenpe ¢ yTBEPXKIOAIOTCA  MPHUKA30M  JHUPEKTOpa IO
TEXHOJOTHYECKOMY HHCTUTYTYy. CTYIEHT CaMOCTOSTEIbHO MOXKET BBIOpAaTh U
IIPEIUIOKATH U1 paccMoTpenus temy BKP.

Temoli BbIMTYCKHOM paOOThI MOXKET OBITh:

1) SKCHEepUMEHTAIIBHOE WCCIAEAOBAHUE OJHOTO U3 TEXHOJIOTUYECKUX
MPOIIECCOB C MOCIEAYIONIEH €ro MPOEeKTHOUN pa3paboTKOii;

2) PEKOHCTPYKIMS IIeXa WM OTICIBHOTO ydJacTka ¢ pa3paboTKOW Wi
MOJIEpHU3ALMEN OTAEIBHONW MAIIMHBI WJIM anlapara,

3) mpOEKT IIexa MM y4yacTKa IieXa ¢ pa3padOTKOW BOIPOCOB TEXHOJIOTUU
OpraHM3alM U3TOTOBJIEHUS, MOHTaXa UM PEMOHTa 000pYAOBaHUS;

4) MexaHu3aIHsl TOTPY30YHO-Pa3TPY30UHBIX, TPAHCIIOPTHBIX K CKIIAJICKUX
pabor;

5) mpoekT mexa WM ydacTKa IieXa ¢ pa3pabdOTKOW WM MOJepHU3AIHCH
OTZIEJBHBIX MAIlUH U allapaTos;

6) MoiepHHU3aIUS TEXHOJIOTUYECKOTO 000PYI0BaHUS.

['myOuHa mpopabOTKH MPOEKTUPYEMOTO0 OOBEKTa, B 3aBUCUMOCTU OT €ro
CJIO)KHOCTH, JOJIKHA COOTBETCTBOBATH TEXHUYECKOMY MPEIOKEHUIO, ICKU3HOMY
MPOEKTY UM paboveil KOHCTPYKTOPCKOM TOKYMEHTalUH.

TuTynbHBIA JIMCT HA CHEHUAIBHOM OJIaHKE BBIIAETCA  CTYACHTY
pykoBoaurenem BKP.

3amanne Ha BHIMYCKHYIO KBATH(UKAIIMOHHYIO padoTy 0hOpMIIIETCS TaK Ke
PYKOBOJMTENIEM Ha CIEUUaJbHOM OJlaHKE M  BbIIAETCAd CTYACHTY, Kak
[IPEIBAPUTEIBHOE, IO €r0 BbIXOJA HA NPEAJUITIOMHYIO NMPAaKTUKY. OKOHYATENBHO,
C YYETOM KOPPEKTHPOBKH COJAEPIKAHUS PA3LEIIOB HA MECTE MPAKTHUKH, 3aJaHUE
oopmiisiercs B 2-X SK3EMIUIIpax IMOCIE MPOXOXKIEHUS CTYACHTOM IPAKTUKU.
OauH »K3eMIUIsip XpaHUTCS Ha Kadeape, a BTOPOM HCHOJIb3yeTCsl CTYJIEHTOM B
KauecTBe paboyero sK3eMIUIspa.

B 3amanuu yka3blBaeTcs yTBEPKIECHHAs MPHUKA30M JI0 BbIXOJAA CTYJECHTA Ha
MPEIUITIOMHYIO MPAKTUKY, TeMa BBIMYCKHOW KBaJIM(PUKAIMOHHOW paOOTHI, THII
MPOEKTUPYEMOro o0opyoBaHus (11exa, ydyacTka), cojaep:kaHue paboThl, a TaKXKe
dbaMist pyKOBOJAUTEIISI paOOTHI.

4. CTpyKTYypa BBINMYCKHbIX KBAJIN(UKAIMOHHBIX padoT
4.1 Copep:kaHue NOSICHUTEJIbHOM 3aNIMCKHU

[TosicauTenpHas 3amMcKa BBIMYCKHOW  KBAIM(PUKAIMOHHON  pabOTHI
BKJIFOYAET B c€0s CIEAYIONMNE TOKYMEHTHI U Pa3/IeIbl:



- TUTYJIbHBIN JIUCT;
- 3aJ1aHue Ha BeIToaHeHne BKP;
- COJICpKAHUE;
- AHHOTAIUS;
- BBEJICHHC;
- OCHOBHasl 4acCTh:
1. Texnonoruueckuit pasuein
1.1 O630p m aHaIM3 CYMIECTBYIONIUX TEXHOJIOTHYECKUX CXEM W THIIOB
OCHOBHOT'O 000PYIOBaHMSI TEXHOJIOTHYECKOTO MpoIecca
1.2 Onucanue TeXHOJIOTUYECKON CXEMBbI U XapaKTEpUCTHUKA 000pyAOBaHUS
1.3 MarepuanbHblii, SHEPTETHYCCKUN (TEIJIOBOM) W OIKCEPreTUYECKUN
OanaHCh
1.4 Beibop 1 000OCHOBaHHE PEUICHUM MO PEKOHCTPYKIUH, MOJACPHU3ALUU
o0OpyI0BaHUSI WM T[I0 DJHEPro- U PeCcypcoCcOEPEeKCHUIO U TOBBIIICHUIO
a3 PeKTHBHOCTH PabOTHl 0OBEKTA
2. Hay4dHo-uccnenoBaTenbCKuil pasies
2.1. [laTeHTHBIE HCCIEIOBAHUS
2.2. CoBpeMEHHOE COCTOSIHUE HAay4YHBIX MCCJIEIOBaHUA B 00JacTH
He(dTera3oBbIX MPOU3BOJICTB
2.3. 3agaum ucciaen0BaHus
2.4. MeToauka poBEICHUS UCCIEA0BAHUS
2.5. O0OpaboTKa pe3yabTaTOB UCCIIEIOBAHUS
3. TeXHONOTUYECKHUE PACUETHI
4. MexaHn4ecKue pacueTsl
5. Aromatuzanus u KUII
6. TexHONOoTHs U3TOTOBJICHUS, PEMOHTA WJIM MOHTaxa 000py10BaHUs
7. be30nacHOCTh KU3HEACATEIbHOCTH
8. Dxosornyeckasi 6€30MacHOCThb
9. TeXHUKO-2KOHOMUYECKOE 000CHOBAHUE
- 3aKJIFOYEHUE;
- CIIMCOK HCIIOJIb30BaHHOM JIUTEPATYPHI;
- IPUJIOKEHUS
BenoMocTh BKP;
nporpamMmsl pacuera Ha OBM;
cnenupuKanuu;
MaTCHTHBIN aHAIN3;
JIUCT TIPOBEPKU BBIMTYCKHON pabOTHI B CUCTEME «AHTHUILIIAraT,
JOTIOJIHUTENIbHBIE ~ WJUIFOCTPAaTUBHBIE UM PAcUETHbIE  MaTepHUalbl,
WHCTPYKIIMH, IOKYMEHTHI,
MaTepualibl BCIOMOTraTelIbHOTO XapakTepa, IMOMEIIEHUE KOTOpPhIX B
OCHOBHOM YaCTH 3aITMCKH HEIIeIeco00pa3Ho.
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ConepkaHue  BBIMMYCKHOM  KBadu(PHUKAIIMOHHOM  pabOThl  Hay4HO-
HCCJICIOBATEIILCKOTO Xapakrepa onpenensaeTcs PYKOBOAUTEIEM B
WHJIUBUTyJIbHOM TIOPSIIKE.

B 3aBrHcHMMOCTH OT 0COOEHHOCTEN BBINTYCKHOW KBaTH(UKAIIMOHHON pabOThI
OT/ICJIbHBIC Pa3feibl JIOMyCKAeTCs 0OBbEANHATD WJIM MCKIIIOYaTh, a TAK)KE BBOJUTH
HOBBIE pa3JICIIbI.

Kax b1l paznen 10KEeH HAUMHATBCS C HOBOM CTPaHUIIBI.

O6beM nosicuutenbHOU 3anucku - 60-90 nmuctoB popmara A4.

4.2 Conep:xxanue rpagpu4eckoi 4acTu

B rpaduueckyto wacte BKP BxoasT:

1) Texnonoruueckas cxema ¢ KUIT u A (1-2 nmucra ¢popmara Al);

2) 1muaH pa3MelleHus OOOpYyIOBaHUS WM CTPOUTEIbHO-MOHTAXKHBIN
yeptex (1 et popmara Al);

3) cOopouHBIi YepTexk 0CHOBHOro 00opymoBanus (1-3 nucra popmara Al);

4) MOHTaXHBIM YEPTEK WM TEXHOJOTMUYECKHE KapThl W3TOTOBIICHUS U
pemonTa aetanu (1 auct popmara Al);

5) cOOpoYHBIN YepTEX BCIOMOTATEIHLHOTO OOOPYIOBAaHUS U OTICIBHBIX
y310B (1-2 mucra popmara Al);

6) paboure YepTexu neTaneii (koMnonyrTes Ha 1 et gpopmara Al);

7) pe3yabTaThl TEXHUKO-9KOHOMUYECKHX pacueToB (1 muct dpopmata Al);

8) meMoHCTpaIMoHHbIe 1akatel (1-2 ymcra popmata Al).

[IpuBeneHHbIN cocTaB rpadUueckoil YacTH SBISETCS PEKOMEHIATEIbHBIM.
[To cormacoBaHMIO ¢ PYKOBOAHUTENIEM OH MOXKET KOPPEKTUpOBaThes. [ 'paduueckue
Marepuanbl JOJDKHBI  OTpakaTh BCE OCHOBHBIC TEXHHMUYCCKHE PEIICHUS,
npeajiaraemMbie B padore.

CoctaB u  comepkanue  rpaduUyueckoro  marepuaia  BBITYCKHOMN
KBTU(PUKAIUOHHON pabOThI ONpeesieTcsl 3aJJaHueM Ha BBITTOJIHEHHUE BBITYCKHOMN
paboTHI.

Bunel paspabaTbiBaeMbIX HYEPTEKEHM M HUX COJACP)KAHHE JIOJDKHBI
COOTBETCTBOBATh TPEOOBAHUSIM JCHCTBYIOIIMX TOCYIApCTBEHHBIX CTaHAApTOB
I'OCT 2.118-2013 «ECKJ. Texaudeckoe mnpemtoxenuey, ['OCT 2.119-2013
«ECK/I. Ockm3npiii mpoekt», 'OCT 2.120-2013 «ECKJI. TexHu4eckuii mpoeKT»,
I'OCT 2.109-73 «ECK/I. OcHOoBHBIE TpeOOBaHUS K YEPTEKAMY.

O0bem rpadudeckux MaTepuaion - 6-8 mictoB dopmara Al.

5. TpeOoBaHus K pa3gesiaM MOSICHUTEIbHOM 3alIMCKHU
BBINIYCKHOM KBAJIU(PUKAIUOHHON PadoThI

5.1 TuTynpHBI JIHCT.

TuTynbHBIN JTUCT TpEeACTaBIsSeT co00il OmaHk (mpuioxeHue 1), KOTopbIi
3aMO0JIHSIETCS CTYAEHTOM.

5.2 3apganue Ha BinoaHenue BKP.
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3amaHue BBIJAETCS CTYNEHTY Nepell MPEeAJUIIOMHOM MPaKTUKOW. 3aTem
OHO MOXET KOPPEKTUPOBAThCS M OKOHYATENbHO odopmisieTcss Ha OiaHke
(npunoxkenue 2) nocie NpeaauruioMHON NpakTUKU. OJHOBPEMEHHO COCTaBIISETCS
KaJICHTapHBIN TpauK padOThI.

5.3 Conepxanue

CopnepkaHue BKJIIOYAET HAaUMEHOBAHHME BCEX pas3/elioB, HauWHAs C
«BBenenuss» u 3akaHuuBas «llpunoxkeHuem», MOJPa3NEOB, €CIU TaKOBbIC
MMEIOTCS, ¢ YKa3aHMEM HOMeEpa CTpaHMIlbl, HA KOTOPOW pa3MeNIaeTcsi Hayajo
pazzena, moapaszaena.

[Ipumep cocTaBieHus: CoepKaHUS IPUBEAEH B IPHIIOKEHUH 4.

5.4 AnHOoTAaIMS.

AHHOTAIMs TPEICTABISET COOOM KpaTKyl0 XapaKTePUCTUKY pabOTHI,
BKJIFOYAs TPaUUecKyr0 YacTh, C TOYKH 3PCHHUS €ro COACP)KAHUWS, PEHICHHOU
TEXHUYECKOW 3aJayd W 3HAYMMOCTH IIOJIYYEHHBIX pE3yJbTaTOB. AHHOTALMS
COCTOMT M3 Tpex yacTeil. B mepBoil yacTu wu3nararorcs cBeleHUs 00 oO0beme
MOSICHUTEJIBHONW 3alMCKU (YUCIO CTPAHUIl), KOJIWYECTBE WIUIIOCTpPALUA, TaOJIHII,
YEpTEKEN U UCIIOIB30BAHHBIX UCTOYHUKAX.

Bo BTOpOil yacTu momemnaroT oT 5 10 15 KIIroYeBbIX CIOB B UMEHUTEIHBHOM
najJexke, KOTOPbIE B COBOKYIMHOCTH JOJDKHBI BHE KOHTEKCTAa JaBaTh JOCTATOYHO
MIOJIHOE IIPE/ICTABIIEHUE O COJAEPKAHUH PAOOTHI.

B Ttperbeld uacTu JaeTcs TEKCT, KOTOPBIM MOCIEAOBATENIBHO JOJIKEH
OTpaXKaTh:

- 00BEKT pa3pabOTKU MU UCCIIEIOBAHNUS;

- 11eJ1b paOOTHI;

- HAMMEHOBAHUE BBITIOJIHEHHBIX Pa3padOTOK;

- OJTy4YEHHBIEC PE3yJIbTaThl U UX HOBU3HY;

- o0jmacTh TNPUMEHEHHS W  PEKOMEHJAIMH 10  MPaKTUYECKOMY
UCIIOJIb30BaHUIO;

- OCHOBHBIE  KOHCTPYKTHUBHBIE, TEXHOJOTHMYECKHE U  TEXHUKO-
AKCIUTYaTAllMOHHBIE XapAKTEPUCTUKH.

AHHOTAaIUs AyOIUpyeTcsi HA UHHOCTPAHHOM SI3bIKE.

[Ipumep cocTaBiieHrs aHHOTAIIMU TIPUBEICH B IPUIIOKESHUH O.

5.5 BBenenue

Bo BBeneHun Hy»)HO 000OCHOBAThH LIEE€COO0PA3HOCTh U 3HAYUMOCTH TEMBbI
BBIITYCKHOM paboThl. DOpMyYIUPYETCS 11€J1b, YKA3bIBAETCSI BAXKHOCTh U HA3bIBAIOTCS
MyTH pelIeHusl NOCTaBIeHHOU 3a1aun. OO0beM BBEJEHUS A0 2 CTPAHULL.

5.6 ConepkaHre OCHOBHBIX Pa3JieJiOB

5.6.1 TexHOMOTMYECKUH pa3aen

O0630p W aHanmM3 CYMIECTBYIOMIMX TEXHOJOTMYECKMX CXEM U THUIIOB
OCHOBHOT'O 000PY0BaHuUs TeXHOIOrH4Yeckoro nporecca [1-10, 19, 26].

JluTeparypHblii 0030p BKJIIOYAET aHANMM3 ydeOHOUM, MOHOTrpadHuuecKo u
MEePUOINYECKON  HAyYHO-TEXHUYECKOM  JUTEpaTyphl MO  pa3pabaThiBaeMOi
mpo0seme.

12



B sTo0i#i yactu pazgena gaercs KpUTHUECKUM 0030p M aHAJIU3 MOJYYMBIIMX
OPAaKTUYECKOE  IMPUMEHEHHE  METOJOB  IPOBEIEHUS TOrO0  WJIM  HHOIO
TEXHOJIOTMYECKOT0 MPOIeccCa U MPUMEHSEMbBIX TUIIOB OCHOBHOI'O O0OpPYAOBAaHUS.
[Ipu »TOM clenyeT mokas3aTh IPEMMYIIECTBA M HENOCTATKU Ka)XJ0ro METoAa,
OCOOEHHOCTH €ro IpoOILIECCOB, TEXHOJIOTMYECKOIO M OCHOBHOIO 00OpYAOBAaHWA,
oOpatuB 0co00€ BHHUMAaHUE HAa KayeCTBO TOTOBOTO MPOAYKTA, CIOXKHOCTh
anmapaTtypHoro oopmiieHus (HaIeKHOCTh, TPOCTOTA OOCITY)KUBAHHSI U PEMOHTA),
TEXHUKO-3KOHOMHUYECKHE TOKa3aTeld, MPOMBIIUICHHYIO JCcTeTuKy. OT TOroO,
HACKOJIBKO TIOJTHO ¥ OOCTOSITENIBHO M3YUYEH 3TOT BOMPOC, B 3HAUUTEIHHON CTETICHU
3aBHCHUT YCII€X BBIMOJIHEHUS BBIMYCKHON KBaJIM(UKAIIMOHHOW paboThl. ITOT
paszen cleayeT WUIIOCTPUPOBATh MOSICHUTENBbHBIMU CXeMaMu, (oTorpadusmu,
ACKU3aMHU, PUCYHKAMHU.

Pa3paboTku BBIMYCKHOM KBaJU(PUKAIMOHHON pabOThl JOJDKHBI OBIThH
HampaBJieHbl HA YCTPAHEHUE BCEX HEAOCTATKOB 0a30BbIX BAPUAHTOB, BBISIBICHHBIX
IPU UX aHaJIHU3e.

B onucaHuu TEXHOJIOTMYECKON CXEMBbl yKa3bIBA€TCs MOCIEI0BATENbHOCTD
IBUKEHUSI MaTEpUaIbHBIX MOTOKOB M TEIUIOHOCHUTEJIEHW, Ha3HAYEHHE OTHENIbHBIX
AJIEMEHTOB (ammapaToB, MAallMH), MPOUCXOJAIINE B HUX IPOLECCHI, MPUBOAATCA
TEXHOJIOTMUECKHUE TapaMeTpbl B OTIEIbHBIX TOUKAX CXEMbl, Ha BXOJE MOTOKOB B
anmapathl ¥ BeIXOJIe U3 HUX. YacTh 3TUX MapaMeTpPOB MOXKET YCTaHABIMBATHCS B
MOCIEAYIONIUX pa3fiesiaX MPHU BHIMOJTHEHUN PACYETOB.

Wznararorcst (U3MKO-XMMHYECKHE OCHOBBI Ba)KHEUIINX TMPOIECCOB B
paccMatpuBaeMoil TexHoJoruu. [Ipu 3TOM MpUBIEKAIOTCA 3aKOHBI M TMOJIOKECHUS
KypcoB (DM3HKH, XUMUU, TEPMOJUHAMHUKH, TMPOIIECCOB M amNlapaToB XUMUYECKOU
TEXHOJIOTHH. AHAIU3UPYIOTCS U OOOCHOBBIBAIOTCS MPUHATHIE B MPOMBIIUICHHBIX
YCTaHOBKAaX IMapamMeTpbl M YCIOBHS MPOBEICHHS MPOIEcCOB. MOryT OBITH JaHBI
TaK)K€ KpaTKHE CBEJEHUS O COCTaBe U CBOWCTBAaxX BEILECTB, YYacTBYIOLIUX B
npoleccax.

OnucaHne  OCHOBHOTO  TEXHOJIOTUYECKOTO  OOOPYJOBaHMUSI ~ MOXKET
COTIPOBOXAATHCA 3CKU3aMU WM CXEMaTHYHBIM H300pa)keHHEeM O00OpYyIOBaHUS U
€ro AJIEMEHTOB. XapaKTepUCTHUKY OOOpYyIOBaHUS LieiaecooOpa3HO MPEACTaBUTh B
TaOJIMYHOM BUJIE.

OCHOBOHM [JIsl COCTaBIIEHUSI MAaTEPUAIBHOTO OajaHca CIIyKaT JaHHBIE U3
TEXHOJIOTHYECKOTO PETIaMeHTa, MOyYeHHBIE BO BpeMs MpakTUKu. OHU BKIIIOYAIOT
peXUM paboThl MPOM3BOJCTBA W €T0 OTICIBHBIX DJIEMEHTOB, 3arpy>KEHHOCTbH
obopynoBanus. Ilpu BBIIONTHEHWH pPAcYETOB IO COCTABICHHUIO MAaTEPUATBHOTO
OanaHca MOYKHO UCTIOJIB30BaTh METOAUKY M peKkoMeHaanuu B [15 - 18].

MatepuanbHblii 0anaHC MOXKET ObITh NpeNCTaBlieH B (opme ypaBHEHUH,
TaOMUI] ¥ JuarpamMm, HanOoJjiee YacTO MaTepHUalbHBIA OallaHC MPEACTABISIOT B
dbopme TabmwmiI.

N3 MarepuanbHbIX 0ajJaHCOB MOXXHO OLIEHUTH JOJIO MOOOYHBIX MOTOKOB,
COIYTCTBYIOIIMX MMOTOKAM OCHOBHOM MPOIYKIUHU. AHAJIU3 CTPYKTYPhl MOOOUHBIX
MOTOKOB MOXET MPHUBECTH K BBIBOJIAM O TOM, YTO JAHHOE MPOU3BOJICTBO SBIISAETCS
BBICOKO3aTpaTHBIM, HEI(PGHEKTUBHBIM, TOITOMY HEOOXOJMMBI MMOUCKH BApUAHTOB
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3aMEHbl ATUX IMOTOKOB, MOMCKM HOBBIX TEXHOJOTMYECKUX PEIICHUNA WM MyTen
COBEPILICHCTBOBAHMS  CYILIECTBYIOIIEH CXEMbl 3a CYeT Kakux-Imbo Mmep
3 PeKTUBHOTO pecypcocOepekeHHUS.

[TockonbKy HMMEHHO MaTepualdbHble TMOTOKH SBISIOTCS HOCUTEISIMU
TEIJIOBBIX (PHEPreTUYECKUX) MOTOKOB, TO MaTepUANIbHBIN OalaHC CIIyKUT OCHOBOM
COCTaBJICHMsI TeIJIOBOro (dHepreruyeckoro) OanaHca. [loaToMy Bce craThu
MaTepUaIbHOrO OallaHca MOJDKHBI ObITh YYTEHBI B TEIJIOBOM (PHEPreTHUUYECKOM)
O6amance. Kpome TOro 31ech yYWUTHIBAIOTCS TeEIUIOBBIE A((EKTHl XUMHUYECKUX
IIPEBPAILIEHUN U IOTEPH.

TennoBoii 6anaHc MpeACTaBISIIOT B BUI€ YPAaBHEHUH WM B BUEC TaOJIUILIBI.

JlanHbple O mMmapaMeTpax TEIUIOBBIX IIOTOKOB, YYHUTBIBAEMBIX B CTaThsIX
OanmaHca, Takke HEOOXOAMMO TOJy4YaTh BO BpPEMs MPOU3BOJACTBEHHOM MPaKTUKH.
W3 cnpaBouHoli yutepatypsl, Hanpumep [14-16, 25], onpenenstorcs Tpedyembie
TeIUIOQU3NYECKUEe  CBOMCTBA  MaTepHANbHBIX  [OTOKOB  pPEAareHToB U
TEIJIOHOCUTENEH.

N3 TemynoBpIX OanaHCOB YETKO MOXKHO IMPOCIEAUTb, B KaKUX AJIEMEHTaX
TEXHOJIOTMYECKON CXEMbl OOJbIIME pacxXxojabl Temla, Kakoe 000pyJoBaHHE
paboTaeT sHepreTudecku Hed((EKTHBHO, Ha KaKUE CTaTbU OajlaHCa MPUXOIUTCS
00JIbIIast YacTh HEPro3aTpar. BeIsBIEHHbIE 3JIEMEHTHI ¢ HU3KON 3((EKTUBHOCTHIO
MOXHO 3aMEHUTh Ha Oosee H(dPeKTUBHbIE WIM TNEpPeBECTH HX pabdoTy Ha
ONTHUMAJIbHBIE PEXKUMBI.

Jns  npoBenenuss ~ Oojee  TIIyOOKOro — aHaiM3a  COCTaBIIsIETCA
sKcepreTuueckuid 6ananc. OH MO3BOJISET YCTAHOBUTH HE TOJIBKO KOJIMYECTBEHHYIO
BEJIMYMHY TEIUIOBBIX (PHEPreTUYECKMX) IIOTOKOB, HO M MX KadecTBO, HX
CIOCOOHOCTh K B3aMMOIIPEBPALICHUSM B APYrHe BUIbl 3HEpruu. IMEHHO MOTOKH
AKCEPruM ONPEIEISAIOT BO3MOXKHOCTh IOJE3HOTO HCIOJNb30BAaHUS TEMJIOBBIX
MOTOKOB U YKa3bIBAIOT My TH d(PPEKTUBHOTO SHEPTOCOEPEIKEHHSI.

[TpennoxeHus Mo peKOHCTPYKIMH, MOJIEPHU3AIMN 000pYA0OBaHHUS, SHEPTO-
U pecypcocOepeKkeHuIo.

CryzaeHT npemyiaraeT CBOM BapHaHT PELICHUs BOIPOCOB, ITOCTABICHHBIX B
3alaHAN: YJIyYIIEHHE TEXHOJOIMYECKOM CXEMBl NpoLecca, MOJAECpPHU3aLNN
o0opynoBaHus WIH PEKOHCTPYKLIUHU IIPOU3BOJICTBA, NOBBILLICHHE
MIPOU3BOAUTENILHOCTH, HAJIEKHOCTH OOOPYJIOBaHUs, YJIydllIEHUWE YCIOBUU Tpyna,
OXpaHbl OKPY>KAIOIIEH CpeJbl, SICTETUKU, SHEPTO- U PECypcocOepeKeHue.

[Ipensiaraempie  BBITYCKHUKOM PEIICHHS JIOJDKHBI OCHOBBIBATHCA Ha
HOBEUIINX JOCTHKEHHUSAX OTEUYECTBEHHOW M 3apyOeKHOM HAyKHM U TEXHUKH,
U300pETeHUSIX M PALMOHAIM3AaTOPCKUX TMPEIJIOKEHUSIX, MEePEJOBOM  OIbITE
npeanpustuii  HedTera3oBoil, MAaIIUHOCTPOUTENBHOW M  JIPYrUX oOTpaciei
NPOMBIIVIEHHOCTH M JIOJDKHBI OBITh TOJKPEIUIEHbl TEXHUKO-3KOHOMUYECKUMHU
pacyeTamu.

[TpakTnueckn m000€ MPOU3ZBOJACTBO SIBISIETCS HHEPrOTEXHOJIOTHUYECKUM
komriekcoM (DTK). Jlns cHmkenus sxkonomuyeckux 3atpatr B OTK moryt ObITh
WCIIOJIb30BaHbI PA3JINYHbIE IPUEMBI:

a) TEXHOJIOTHYECKHUE:
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- ONITUMHU3AIMUS  PEKUMHBIX IMAPAMETPOB TEXHOJOTMYECKUX IPOIECCOB
(Temriepatypsl, JaBJICHUS U T.1I1.);

- U3MEHEHUE MEXaHU3Ma XUMUYECKUX MPEBPAILCHUN;

- ONTUMU3AIMS UCXOIHBIX KOHIEHTPAINI peareHTOB;

- CMEILIEHUE PAaBHOBECHUS B CTOPOHY MPOJIYKTOB PEaAKINY;

- MPUMEHEHHE BHICOKOAKTUBHBIX CEJIEKTUBHBIX KaTaJIU3aTOPOB;

- BBOJI JIOTIOJIHUTEIHHBIX BEIMIECTB (TIPOMEXYTOUYHBIX TEIJIOHOCUTENIEH,
MMOBEPXHOCTHO-AKTUBHBIX BEIIECTB, PA3CISIIONIMX PEareHToB, pa3daBUTENCH,
pacTBOpUTEIIEH U T.1.);

- BO3JICHCTBUE Ha MPOIECC BHEMTHUX CHJI (DICKTPUYECKUX M MArHUTHBIX
MOJICH,  paAWaIllMOHHBIX W JIA3€PHBIX  M3IYyYCHHUH, aKyCTUYECKHX U
TUAPOAMHAMUYECCKUX BO3JCHCTBUN, MEXaHWYCCKUX MYyJIbCAIUMA, IEHTPOOEKHBIX
cu1, TypOyJIH3aTOPOB U T.1.);

- YBEIWYECHHUE MOBEPXHOCTH COMTPUKOCHOBEHUS PEareHTOB;

- U3MEHEHHUE CKOPOCTHU JBIKEHUs (Pa3 mepepadaThiBaEMbIX BEIIECTB.

0) anmapaTypHO-KOHCTPYKIIMOHHBIE:

- CO3/IJaHUE PAIIMOHAILHON KOHCTPYKIIMH anmapara;

- HW3MEHEHHUE CXEM JIBIKECHHUS peareHTOB U pabouuX Tell;

- CO3JJaHM€ MHOTOKpPaTHOTO  BO3JCUCTBUS Ha  mepepadaThiBacMble
BEIIICCTBA;

- HCIIOJIb30BAaHWE OHHEPTrUM KOHTAKTHPYIOMUX (a3 (MCeBIOOKIKCHHE,
3aKpyunBaHue (a3, PKEKTUPOBAHKUE OAHOU (a3bl B APYTYIO, COyIApEHUE TTOTOKOB
U T.J.);

- COBMEIIEHUE OT/ICTHHBIX y3JI0B M arperaros.

B) OpraHU3aIMOHHO-TEXHUYECKHE:

- HCIIOJB30BaHNE 0OOTAIEHHOTO CHIPHS;

- BBIOOp pexuma (YHKIIMOHUPOBAHUS TMPOU3BOACTBA (HEMPEPHIBHBIM,
NEePUOANYECKU, TOTYHENPEPHIBHBIN, MOTYNEPUOAUYECKUN U T.1.);

- CO3JlaHMEe THOKUX CHCTEM IS BBIMyCKa IIMPOKOTO acCOPTHMEHTa
POy KIINU;

- CO3[IJaHUE PAIMOHAILHON CHCTEMBI YIPABJICHUSI IIPOU3BOICTBOM;

- yTWIA3AIUs BTOPUYHBIX MATEPUATILHBIX U DHEPTETUYECKUX PECYPCOB;

- DHEPTOTEXHOJOTUYECKOE KOMOMHUPOBAHHE.

BoIBIMHCTBO M3 MEpPEUYMCIICHHBIX MPUEMOB B3aMMOCBSA3aHBI. Hampuwmep,
WCITOJIb30BAaHNUE OJIHOTO W3 TEXHOJOTHYECKHX IPHEMOB MOXET OBITh CBS3aHO C
M3MEHEHUEM anmnapaTypHoro oopmIIeHHs mpoliecca.

[Tpu onTUMU3auK OOBIYHO MPOPAOATHIBAETCS HECKOJIBKO albTEPHATHBHBIX
BapuaHToB coBepmreHcTBoBaHMs DTK. VX cpaBHUBarOT ¢ 6a30BBIM BapHaHTOM IT0
pPasIUYHBIM ~ KPUTEPHUSIM: BO3MOXKHOCTh pealM3allid, OKHJIaeMble 3aTparThl,
COBMECTUMOCTh C JAPYTMMH CHUCTEMaMH U OJIOKaMH, DHEPrOEMKOCTh, KaueCTBO
MIPOTYKIIUU, TTPOU3BOAUTEIILHOCT, IKOHOMHUYECKHUI 2P hEeKT.

O06BeM ganHOTrO pasjaena cocrapisieT npumepHo 10-15 crp.

5.6.2 HayuyHo-uccnenoBaTenbCKuil pas3ier.
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[laTeHTHBIE UCCIENOBaHUS OKA3bIBAIOT HEOOXOAMMYIO TOMOILb B U3YYEHUU
Y TIOMCKE METOJIOB PEIICHHs TEXHUYECKHX 3a1ad [56].

KitouoM Kk omnepaTMBHOMY HCIOJb30BAaHUIO TATEHTHOW JOKYMEHTAIluU
ABysieTCsl crpaBoyHO-1ouckoBbid ammapar (CITA), B KOTOphIM BXOAST: cucTeMa
npeametHoro noucka (CIIII), cocrosimmas w3 ykaszatens KIaccoB HM300peTeHUM
(YKN), andaButHO-IpeAMETHOTO yKazaTens K ykazatemo kiaccoB (AIlY) wu
UTOTOBOr0 cucreMmarudeckoro (rpymmnoBoro) ykazarens (MCY).

[Topsimok mpoBeneHUs MPEAMETHOTO IMOMCKAa COCTOMT B CIEAYIOIIEM; C
nomombto  AIlY wu  YKM  u3o0pereHuil  ycTaHaBIMBAIOT  pyOpUKH,
COOTBETCTBYIOIIME TMPEIMETy TOWCKa U IO MTOTOBBIM CHCTEMAaTHYECKUM
yKa3aTeJsM OIpPeAesSIOT HCKOMbIE HOMEpa KOMIIOHEHTOB.

Pe3ynbpTathl maTEHTHOTO HcciaenoBaHUS OGOPMISIOT B BHUAE OTYETa IO
tabmuuam ['OCT P 15.011-96 «Cuctema pa3paboTKy U MOCTAHOBKHU MPOIYKIIHH
Ha npou3BoAcTBo. IlateHTHble wuccnenoBanus. ConaepkaHue U MOPSJIOK
POBEACHUSI.

PykoBogutens BKP dopmupyer mpenMer mnoucka, CTpaHbl U TIIyOHUHY,
PEKOMEHIys pU 3TOM UCTOYHUKU. CTYyZ€HT Ha OCHOBaHUU MPOJCIIaHHON padOThI
BBIOMpAET TMATEHThI-AHAJIOTH, OIICHUBACT TEXHUYECKUNU YpPOBEHb IMpEaJiaraeMbIX
pelIeHuil, OIlEHWBAaeT CTEeNEHb HOBHU3HBI pa3padaThiBAEMOr0 OOBEKTa W
HEO0OXOIMMOCTh TATEHTHOM 3aIIHUTHI.

COBpeMEHHOE COCTOSTHHE HAy4YHBIX HCCIEIOBAHMM B paccMaTpUBAaeMOU
00J1acTH MPOMBIITUICHHOCTH.

HeobxoaumocTh npoBeeHUE UCCIEN0BAHUI 00OCHOBBIBAETCS B 0030pHOI
YacTHU U HAXOJUT OTPAKCHHE B 33a/1a4ax BBITYCKHON paOOTHI.

Pasznmen momkeH BKIIOYATHh IETM M KOHKPETHBIC 3aJaYd UCCIICOBAHUS, B
HEM TPHUBOJUTCS aHAIM3 JOCTHKCHHsSI HAYKH B MCCIEAyeMOW 00JIacTH, METOIUKA
IOpPOBEJCHUSI JKCIEpUMEHTa, 00paboTka pe3yJbTaTOB HCCIEIOBAaHUS B BHJIE
Ta0IuIl, TpauKOB, TUarpaMM U JIp. ¥ BEIBOJBI 110 HUM.

KonkpeTHoe conepikaHue pasjena onpeaesseTcs 3aJaHhueM U yKa3aHHEeM
PYKOBOJUTEIIS.

5.6.3 TexHOJOTHYECKHUE pACUEThl MPOU3BOAATCS HJii OOOCHOBaHUS H
ompeneneHus  pa3MepoB  OOOpYAOBaHHS, TEXHHUYECKUX U PEKUMHBIX
(TexHOJIOTMYEeCKUX ) XapakTepucTrk [11-18, 24 -26]. 3agaueli pacuera MOKET OBITH
OTpesiefiecHue ONTHMAIbHOTO BapHaHTa THUIIOpa3Mepa W3 CTaHAAPTHOTO psna
OPUHATOTO TUMa ammapara. TpeOyeMmblii KOMIUIEKC TEXHOJIOTMYECKHUX pPacyeTOB
COTJIACOBBIBACTCSI C PYKOBOJIUTENIEM IPH BBIJAYE 3aJaHUS U MOXKET YTOUHSTHCS B
XO/I¢ BBITIOJTHCHHUS BBIITYCKHON PaOOTHI.

O06BeM ganHoOrO pasjaena cocrapisieT npumepHo 10-15 crp.

5.6.4 Mexanunueckue pacdeTsl [19-23]. D10 pa3znen BKIOUYaeT 000CHOBAHHE
BbIOOpAa KOHCTPYKIIMOHHBIX MAaTEPUATIOB M MEXaHWYECKHE pacyeThl Y3JIOB U
JieTaNel, yKa3aHHBIX B 3aJlaHUU.

Jlnst HedpTera3oBoii anmapaTypbl BaKHEUIIUM (HaKTOPOM MPpU Ha3HAYEHUU
MaTrepuaa SBISIETCS €r0 KOPPO3UOHHAS U YPO3HUOHHASI CTOMKOCTH, TEMIIEPATYPHBIHA
daktop, naBimeHue. PexkoMeHmanuu 1O BBIOOPY MaTepuana IS Pa3TUIHBIX
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pabouux cpell ¢ y4eTOM MX CBOMCTB M paboyux mHapaMmeTpoB Ipoliecca JaHbl B
CIPaBOYHOM JMTEparype, Hanpumep [27, 28].

BhINIONHSIOTCS MEXaHUYECKHME pacueThl 3JIEMEHTOB OOOpYyJIOBaHUS Ha
IPOYHOCTh, YCTOMUYMBOCTH GopM (NpU JEHCTBUU JIABJICHUS  CHAPYXKH),
YCTOWYMBOCTh MOJOKEHUS (TIPOTUB  ONPOKUIBIBAHUS —ammnapara BeTPOBOU
HArpy3Koii), pacueTbl Ha KPUTHYECKHE CKOPOCTU BAJIOB U BUOPOYCTOMUHUBOCTb.
Pacuery momnexar aeTtaqv M y3Jbl, BOCOPHUHUMAIOIIME HArpy3Kd — OOedaikw,
KPBIIIKY, JTHUIIA, KOPITyCa amnmapaToB BBICOKOTO JABJICHHs, TPYOHBIE PEIIETKH,
CBapHBIC IIBBI, COCAUHEHUS] TPYyO M 4YacTeill ammapaToB, Oajku, Jambl, OMOPHbIC
0aHaXH, SJIEMEHThI (PyHIaMEHTa, KApKAaChl, JIOMTACTU MEIIAJIOK, BaJlbl, OCH, IITOKH,
[IAJTUHAPHI, TTOITUITHUKA U Jp.

B nauane pacuera BBIABIAIOT BCE CHIIOBBIE (haKTOPBI, BO3JCHCTBYIONINE HA
AJIEMEHTHI ammapaTta (MallvHbl): JTaBJIIEHUE CPelbl — BHYTPEHHEE WM HAPY>KHOE;
CWJIBl TSDKECTH; BETPOBBIE HArpy3Kd; CEMCMHYECKHE Harpy3kud (s psja
reorpau4eCKUX PErHOHOB); CBSI3aHHBIE C PA3HOCTHIO TEMIIEPATyp COEIMHEHHBIX
Apyr C JIpyroM D3JEMEHTOB; LEHTPOOEKHble CHJIbl U T.I. B cooTBeTcTBUU C
XapakTepoM pabOThl U 3aJlaHUEM, PACUETHI MOTYT BBITIOJHITHCS B MPOEKTHOM WM
OBEPOYHOM BapuaHTaxX. B mocieaHeMm ciyyae Ha yJOBJIETBOPEHUE TPEOOBAHUSIM
MEXaHUYECKOW MPOYHOCTU MPOBEPSAIOTCS pa3MEpbl AJIEMEHTOB, KOTOPbIE OBLIN
OINpeEeIeHbl PaHEE B TEXHOJIOTUYECKOM pacyeTe.

[Ipy TpoeKTHPOBAHWK TPEAMOYTHUTEIBHO HCIOJIB30BaTh HWHKCHEPHBIC
METOJIMKH pacuera 35eMeHToB, opopmieHnbie B Buae ['OCTos, OCToB u ap. Ilpu
HEJOCTYITHOCTH 3THX HOPMATHUBHBIX JOKYMEHTOB WCITOJIB3YIOT CIIPABOYHYIO
JTUTEPATYPY.

O0BeM JaHHOTO pasjeia cocrapisieT npumepHo 15-20 crp.

5.6.5 Aromarmzanusa u KUII [37-40]. Pazmen BkmrodaeT rpaduvecKyro
4acTh, COJAEpXKaIlyl0 (DYHKIIMOHAIBHYIO CXEMYy aBTOMAaTH3allid, W TEKCTOBYIO
Y4acTh, COCTOSIIIYIO M3 TOSICHUTEIBHOW 3alMMCKA W cHenu@uKanuu Ha CpelCTBa
apromatuzanuu. OyHKIHUOHAIBHAS CXeMa MOXET OBITh COBMENICHHOW C
TEXHOJIOTUYECKOW cxeMoi u BbluepumBaercs corigacHo ['OCT 21.208-2013
«CITJIC. ABTOoMaTu3aIMsl TEXHOJOTHUECKUX MpoIieccoB. O003HAUCHUS YCIOBHBIC
puOOPOB U CPEACTB aBTOMATU3AINH B CXEMaX».

TpeOyeTcss mpoBECTH aHAJIU3 OCHOBHBIX TEXHOJOTMYECKUX MapaMeTpoB C
IIEJBI0 BBICHCHHS YIPABISEMBIX BEIWYMH M PETYIUPYIOMHUX BO3CHCTBUMA,
BO3MyLaromux (pakropos. Takoil aHaiu3 yJoOHO NPOBOAUTH C MOMOILBIO TaOIUIL
C TOJIHBIM MEPEYHEM MapaMeTPOB KOHTPOJIA U PETYIUPOBAHUS 1O BCEM OOBEKTaM
TEXHOJIOTHYECKOU cxeMbl (Tad. 1), a Takyke TaOauIbI 2 171 KaXA0T0 U3 anmnapaToB
C yKazaHHeM pabouMX W MpelesibHbIX 3HAUeHWI mapaMeTpoB, UX pa3MEpHOCTEH U
TpeOyeMOoro BHjia aBTOMATU3ALMH YIIPaBICHUSI.

3anonHeHue TaOIUIBI 1 OCYIIECTBISETCS MOCIEAOBATEIHHO OT ammapara K
anmapaty. Hampumep, mnepBbIM amnmapaToM IO XOJy MpoIecca SBISETCS JaBICHUE
ypOBeHb M Temmeparypa. Has3Banus 53TUX TapamMeTpOB 3alUCHIBAIOTCS B
BEPTUKAIBHBIX CTOJOIIaX M COOTBETCTBEHHO MM cTaBsiTcs 3Haku "+". Jlamee mo
CXeMe HaXOJUTCS €MKOCTh 1, B KOTOPOW OCHOBHBIMHU IapaMeTpamMH SIBISIOTCS
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ypoBeHb U BenuunHa pH. ITockonbKy cTonOer s ypoBHS yKe UMeeTcs, Tabiuiia
nonoJiHsieTcs: croaomom At pH u craButcs 3nak "+". Tak mpojoipkaercs 10 TeX
mop, Moka B TaOJMIly HE OyJIyT BHECEHBI JaHHBIE IO IOCJICAHEMY arapary Ha
cxeMe. B pesynpTare mojgyduM IMOJHBIN NepedeHb MapaMeTpoB pa3zpadaThiBaeMOn
CXEMBI C paclpeieICHUEM UX 110 KOKIOMY amrapary.

Tadmuma 1
ITapameTprl
Amnmnapar P P
JaBJICHWE | ypOBEHb | TeMIieparypa pH pacxon
Komnonna 1 + + +
Emxkocts 1 + +

[Tpu 3anonmHeHMH TAOMUIBI 2 HYKHO BHUMATEIbHO NPOAHATM3HPOBATH
TpeOOBaHUS TEXHOJIOTUUM U YCJIOBHUS SKCIUTyaTallud, MOCKOJbKY Ha OCHOBE ITOU
TaOMUIBl  JIOJDKHA  OBITH  COCTaBieHAa  Hauboyiee  palMOHAJbHAs — cXema
aBTOMaTH3auu ynpapieHus. Cxema JoJKHA OTpa)kaTh BOMPOCH OE30MAaCHOCTH U
OPEeIyCMOTPETh pEIICHHs 10 CHTHAIM3AIMH, 3alliTeé W aBTOMAaTHYEeCKOU
0JIOKMpOBKE OOOpYJOBaHUS M ABTOMATHYECKOMY IOXapoTylleHuio u T.1. Ha
CTaJuW TPEATUIUIOMHOM TPAKTUKH TIO0 OSTUM BONpPOCaM CTYJEHT JOJDKEH
KOHCYJIbTUPOBAThCS B TEXHUYECKOM OTAENE MOAPA3ACICHUS MPEANPUATHS U Y
PYKOBOIUTEIIS IPAKTUKHU.

Tabmuma 2
Armapar u H}:;;II\I;I:THPI?H > _ Bun aBT;)MaTI/BaIlgI/I yIIpaBJICHUS .
3Mepe- eryiu- eruct- | CurHaau- TIOKH-
rapamerp pa3MepHOCTh HHS pOBZHI/Ie pars sammst 3amura poBKa
Kononna 1
JlaBnenue 3,2 Mlla + +
YpoBeHb 0,8 m + + n +
Temmnepa- 185 oC N ,
Typa
Emxocts 1
YpoBeHb 1,2m + + +
pH 7,5 + +

Ha  npenmumnmomMHON  mpakTHKe  HEOOXOIUMO  O3HAKOMUTHCS — C
MECTOIOJIOKEHUEM  TIEPBUYHBIX  IIpeoOpaszoBaTesiel, CONpsDKEHUEM HX ¢
000pyI0BaHUEM, MPOBOKOM UMITYJIbCHBIX JIUHUHN, WCIIOJTHEHUEM
npeoOpaszoBaTesei u OpraHoB yIIpaBJICHUS (uckpobe3ornacHoe,
B3PBIBO3AIIUIIIEHHOE, OOBIYHOE M T.A.), TEXHUUYECKUMH XapaKTEPUCTHUKAMU
UCIOJIb3yEMOT0  YIPABIISIIOLUIETO  BBIYMCIUTEIBHOTO  KomIuiekca. [lone3no
y4acTBOBaTh B HECJIOXHBIX omepamusx mo yxomy 3a mpubopamu KUIT u A,
HarpuMep, 3aMeHe JuarpaMMHOW OyMard WM 3alpaBKe  YepHUIAMU
CaMOTHIIYIIETO Tprbdopa.
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Crneuudukanus npubOOpoB M CPEACTB AaBTOMATH3alUMM COCTABIISETCS B
onpeneneHHou Gopme (Tad. 3), cocTosIIeH U3 CleayOmuX rpad.

1. Homep mo3unuu. YKa3plBalOT HOMEpPA MO3ULUH, IPUCBOCHHBIE JAHHOMY
npubopy u anmapaTtype 1o (QYHKIUOHaIbHOW cxeMme. BcmomorarenbHas
anmnaparypa, He [MOKa3aHHas Ha (QyHKIMOHAJIBHON CXEME, MOKET ObITh 100aBlicHa
aM00 B KOMIUIEKTE COOTBETCTBYIOUIETO MpHOOpa C MOCIEAYIOIUM LHUPPOBBIM
WHACKCOM, JHOO B KOHIIE CHEHU(UKAIUA C HOBBIM MOCIEAYIOIUM HOMEPOM
MO3ULINH.

2. HaumeHoBaHue mapaMeTpa, Cpeasl U MECTO OTOOpa HUMITYJIbCa.
VYKka3pIBaeTCs HAMMEHOBAaHUE HW3MEPSIEMOro (WM pEryJupyemMoro) mnapameTpa
(Temmeparypa, IaBJIEHHE, Pacxoi, KOHIEHTpauus), cpeasl (map, Boja, Macio,
JIBIMOBBIE Ta3bl) U MECTO OTOOpa MMITYJIbCA. 3alUCh MOXKET UMETh CIIEIYIOIINA
Bua: «TemmepaTypa mapa mepen mojorpeBareieM 3» WiH «YpOBeHb OCH3WHA B
emkocTH E-1».

3. IlpenenbHoe pabouee 3HauEHUE MapaMeTpa. YKa3bIBalOT IpEesIbHbIE
paboune 3HaYEHUs MapaMeTpOB, HEOOXOAUMBIX Ul BBIOOpA LIKaJd MPUOOPOB, WIH
3aJ]aHHble 3HAYEHUS M UX JIONYCTUMBbIE OTKJIOHEHUS — I BbIOOpa TUMA
peryniaropa, a Takke OocoOble CBOWCTBAa cpenbl (BSI3KOCTb, arpecCUBHOCThH IIO
OTHOIIEHHUIO K KaKMM-THOO MaTepuanaM, B3pbIBOOMACHOCTb U T.I1.), BIUSIOLINE HA
BBIOOp COOTBETCTBYIOIIECH anmaparypsl. Pa3MepHOCTH BEIMYMH MTapaMeTPOB B ATOU
rpade AOKHBI UMETh YETKOE CTaHJApTHOE HamucaHue, Hampumep: 240 °C — mis
TemmnepaTypsl; 32 MIla — i masnenus; 80 m%/4 — s pacxoma u T.4.; 150 Owm,
220 B, 2 A ¥ T.Il. — I DJIEKTPUYECKUX BEITUYHUH.

4. MecTo yCTaHOBKU. YKa3bIBalOT KOHKPETHOE MECTO YCTAHOBKH IMEPBUYHOIO
npudOopa, PeryjsTopa WM BCHOMOTaTeIbHOrO OOOPYIOBaHMS, MPUBOIAT pa3MeEpbl
TpyOONpPOBO/IOB, KaHAJIOB, a JJIS CYKalOUMX YCTPOWCTB pacXxoJOMEPOB —
JICWCTBUTENBHBIN BHYTPEHHHI TUAMETpP TPYO U T.I1., YKa3bIBAIOT TAKXKE, HA KAKOM IIUTE
WIN IyJIbTE YCTAHOBJIEH MPUOOp, YTOUHSIOT €ro PacloyioKeHue (Hampumep, BHYTpU
IHTA).

5. HaumeHOBaHue M XapaKTEpUCTUKHU. DTa rpada A0HKHA ObITh COCTaBJICHA
C TOJHOTOW, JOCTAaTOYHOM i oQopmileHUs 3aKa3a CHAa0KEHUECKUMHU WU
COBITOBBIMU OpraHu3alHsMH. Ecmn, Hanpumep, CHeUpUIPYeTCs
TEPMO3JIEKTPUYECKUN TMpeoOpa3oBaresib, TO MOMHMO €ro THUMa, OTMEYEHHOTO B
rpade 6, o0g3aTENbHO 3aMMCHIBAECTCA MaTepUall TEPMOIIIEKTPOAOB, YKa3bIBAECTCA
rIyOMHa NOTPY>KEHUs1, MaTeprall 3alllUTHOTO YexJia u ero (popma. 3anuce B rpade 5
MOXET BBITVIAJIETh MNPUMEPHO Tak: «TepMo3neKTpudyecKkuid mnpeodpa3oBaTeNb
XpoMelb-allioMeNb, 0e3 mTyiepa, padodas jiuHa 800 MM, B COCTaBHOM CBapHOM
3alIUTHOM YexJjie 6e3 MyPThl, ¢ HAKOHEUYHUKOM U3 ctainu 1 X18H9T».

Tak xe nonpoOHO cnenupuuUpyroTes U Apyrue npudopsl. [lpu stom, ecnu
VIS TepMoIIpeoOpa3oBarteseil CONPOTHUBJICHUS JIOCTAaTOYHO yKa3aTh
«TepmonpeoOpazoBarens compotuBiieHus TiaTHHOBBIM TCM, ¢ HEmoABM>XHBIM
WTYIEPOM, B 3allMTHOM HapyXHoWl apmarype u3 cram 1X18HIT, c
MaKCUMaJbHOU ri1yOuHoM nmorpyskenus 200 mm, Ha ycnoBHoe naBienue 4 Mlla, co
CpenHell MHEepUMOHHOCTBIO, TPaAyHpoBKa Tp. 22», TO Ais APYyrux mnpubdopoB
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YKa3bIBalOT MOJAPOOHO TaKWE JlaHHbIE: TOJHOE€ Ha3BaHUE, CMOco0 OTcuera
(moKa3bIBAIOIINNA, CAMOTUIIYIIUN U T.I1.), pa3Mepbl KopItyca, Mpeaesibl U3MepeHu
(C pa3MepHOCTBIO), OCHOBHAs MOTPEIIHOCTh M JIpyrue crnenupuyeckue AaHHbIE.
Hampumep, i mManomerpa: «MaHOMETp TEXHUYECKUH OOBIKHOBEHHBIM C
TpyO4yaToll MpYyKUHOM, TMOKa3bIBAIOIIMKA, B Kopmyce auamerpom 160 MM,
pacrnoJioKeHue IITylepa paguanbHoe, Ha mpenensl usmepenus 25 Mlla, knacc
TOYHOCTH 1.5».

6. Tum, MoJen, yKa3plBalOT 1O  Kartajmory. Hampumep, s
TEPMODJICKTPUUYECKOTO TIpeodpa3zoBaTesst He00X0IMMO yKa3aTh B rpade 6 « TXA —
XIII». ITomHOE HamMeHOBaHUE B Trpade 5 KOHTPOIUPYETCs 0003HAUCHHEM THUIIA B
rpade 6, 9TO UCKITIOUAET CITy4JaifHbIC OITHOKHU.

7, 8. KomndectBo. Tak kak (yHKIIMOHATIBHAS CXEMa YacTO COCTABIISIETCS Ha
OJIMH arperar, yCTaHOBKY WJIM YYacTOK, TO CHadaia HeoOXO0auMO yKa3aTh B rpade 7
YHUCJIO TPUOOPOB U anmapaTtypbl HAa OJIMH arperar, a 3aTeéM B 3aBUCUMOCTH OT YKClIa
napajijieibHO paldOoTaroIIMX arperaToB HEOOXOAMMO ykKaszath B Tpade 8 dyucio
CTPOT0 OJMHAKOBBIX BO BCEM COBIIAIAIONINX MPUOOPOB HA BCE arperathl.

9. VkaswiBatoT 3aBoj-usrotoButens win ero koj OKITY mnpubopo u
arnrnaparypsbl.

10. Tlpumeuanue. YKa3blBalOTCS YCIIOBHS MOCTAaBKM WA HM3TOTOBJICHUS,
Hanpumep, «3roToBUTH MO CHEIUATBLHOMY 3aKazy» U T.II.

Tabmuua 3

Crnenudukanus Ha TpUOOPHI U CPEICTBA ABTOMATHU3ALIUU
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OObeM 3TOro paszzena cocTaBisieT IpuMepHo 5-8 c.

5.6.6 TexHonOrusi U3rOoTOBJIEHUS, PEMOHTA WM MOHTa)ka 00OpYJOBAHMS
[1, 29-34].

Ilo cormacoBaHMIO € pPYKOBOAMTEIEM pa3pabaThIBACTCSl TEXHOJOTHUS
peMOHTa JeTajeil M Yy3JI0B WM TEXHOJOTMsl MOHTaxa oOopyaoBanus. B
3aBUCUMOCTH OT 3aJiaHus rpaduueckas 4acTb COACPKUT KapPThl TEXHOJIOTUYECKUE,
olepaloHHble, ACPEeKTallMl W PEMOHTa, OMEpPAIMOHHBIE SCKU3bI, MOHTAXXKHbIE
yepTexu, pabouue 4epTexu IeTalied, YepTeXH MPHUCIOCOOTICHUH M OCHACTKH.
TexcToBast yacTh BKJIIOYAET B ce0s1 pacyeThl 1 OOOCHOBAHME MPUHATHIX PELICHUI.
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OO6BeM sToTO0 pasnaena cocrapiseT npumepHo 5 - 10 c.

5.6.7 be3omacHocTh sku3HeAesTeabHOocTH [45-49]. PaccmarpuBaeMblii
pa3ziell JOJKEH COJIePKATh:

- OLEHKY TMOTEHUHAIbHBIX OMACHOCTEN TMPOU3BOACTBA M CTHUXHMHBIX
0e/CTBUI, XapaKTEepHBIX JJIs palloHa pa3MeIlleHUs PEAIPUITHS;

- Meponpuatus 1o oOecrneueHruto O0e30MacHOCTH  TEXHOJIOTHYECKUX
MIPOLIECCOB U OE30MaCHOM dKCIUTyaTaluu 000pyA0BaHNUS;

- MEpBHI IEKTPOOE30MaCHOCTH;

- MEpONpHUATHS O CO3JAHUI0 HOPMAJIbHBIX CAHUTAPHO-TUTMEHUYECKHX
YCIOBUH TpyJa W 3alIUTe OT HEOJaromnpusTHBHIX (AKTOPOB IMPOU3BOJICTBEHHON
Cpenbl;

- Mepbl MO O0OECIEeYEHHIO TM0XKapo- M  B3PHIBOMOXKAPOOE30MaCHOCTH
TEXHOJIOTHYECKHX MTPOLIECCOB.

JI1s1 BBISIBJIIEHHSI JAHHBIX CBEJICHUM CIIEAYET HCIIONIb30BaTh TEXHUUECKYIO U
HOPMATHBHYKO JIOKYMEHTALIMIO: TEXHOJOTMYECKUN PETJIAMEHT IPOU3BOCTBA;
nacnopta obopynosanus; ['OCTel, OCTel Ha Chlpbe, MaTepHalibl, MPOAYKIIHIO;
TEXHUYECKUE OTYETHI MO LIE€XY; OTYETHI [0 HAYYHO-HUCCIEI0BATEIbCKUM paboTaM;
OTpacJEBbIE IIpaBUiIa yCTPOMUCTBA NPEIIIPUATUI; OTPACIEBbIE UHCTPYKIIMH; HOPMBI
POEKTUPOBAHUS MHKEHEPHO-TexHuYeckux Meponpusituid 1'O, CHull; mmansl 'O
MPEaNpUATHS, LIeXoBast foKymeHTanus no ['O.

PesynbpraToM aHanmm3a 3TUX CBEIECHHUU JOJDKEH CTaTh apTyMEHTHPOBAHHBIN
MEpeUYeHb OMACHBIX (PAKTOPOB, MPHUCYLIUX PpPACCMATPUBAEMOMY  YYACTKY
(TpPOU3BOJICTBY) U UMEIOIIUX BEPOSITHOCTh peaIM3allUH.

B pabore mno corjacoBaHuI0 € PYKOBOJMUTENEM pa3padaTbIBAIOTCS
MEpONPUATHS HAMPABIECHHBIE HA YCTPAHEHUE OMACHBIX (DAKTOPOB, KOTOPHIE MOTYT
ObITh MPUYMHOW TPaBM, B3PHIBOB, IMOKAPOB, 3arpsA3HEHMs] OKPYXKAIOLIEH Cpenbl
IPOMBIIIEHHBIMH BBIOpOCaMH.

O06bem 3TorO0 pazaena cocrasiser npumepHo 8 - 10 c.

5.6.8 Dxonoruueckas 6e3onacHocTh [41-44].

B nmanHOM pasznene MPOBOAUTCSA aAHAINA3 JKOJOTMYECKOM CHUTyallud Ha
OpEeINpUITUH, BBIABISIIOTCS (DaKTOPbI, OKa3bIBAIOIIME HETATUBHOE BO3/CICTBHE Ha
OKpYKAIOIIyI0 Cpely W IpeiaraloTcs MEpONpPUSITHS MO YCTPAHEHUIO MOJO0OHBIX
(akTOpOB WM CHIJKEHHMIO HX HEraTMBHOIO BO3JIEHMCTBHS B  Ipejaesiax
YCTaHOBJIEHHBIX HOPM.

CrygeHT B cBoell paboTe JOKEH MPeIyCMOTPETh MEphl IO
MPEAOTBPALIEHUIO BpEeAHBIX BBIOPOCOB B arMocdepy, cOpoca 3arpsi3HEHHBIX
CTOYHBIX BOJ ¥ YTUJIU3ALIMH TBEPJbIX OTXOOB.

[IpenoTBpamieHue 3arpsA3HEHUS OKPY’KAIOIIEH Cpellbl  CIOCOOCTBYET
0oJjiee KOMILJIEKCHOMY HCIOJIb30BAHUIO ChIPbS, YTO MOBBIMAET 3P(HEKTUBHOCTH
npousBoacTBa. [losTomMy  ciegyer  MNpPOEKTUPOBaTh  MAlIMHBI, anmnapatbl U
YCTAaHOBKM B LIE€JIOM, C TaKMM pacdyeToM, 4YTOObl H3BJIEKaTb W BO3BpallaTh B
MIPOU3BOJCTBO MAaKCUMAJIbHOE KOJIMYECTBO IIEHHBIX BELIECTB U3 OTPaOOTaHHBIX
ra3oB U CTOYHBIX BOJ.

[Io cornacoBaHMrd ¢  pPYKOBOAUTENIEM  JAHHBIA  pa3fesl  MOMKET
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COMPOBOXKIATHCSI HEOOXOAUMBIMU pacyeTaMu B COOTBETCTBUM ¢ Tematukoil BKP.
O0bem 3Toro paszjena cocTaBiseT IPUMEPHO S - 8 c.

5.6.9 Texnuko-s3koHomuyeckoe obocHoBanue (TDO) menecooOpazHOCTH
npejiaracMeIxX B paboTe TeXHUYeCKuX pemrenuii [50-55].

Bo BpeMs nmpeaiuIyioMHOM TPAKTUKU IS  BBIIIOJHEHUS TEXHUKO-
HKOHOMHUYECKUX PACYETOB HY>KHO MOJYYUTh CICAYIOIINE UCXOIHbIE TaHHbIE:

- CXeMa TEXHOJIOTMYECKOro Iporecca, ©0a3oBas MPOU3BOJICTBEHHAS
MOIIHOCTH BBIPAOOTKHU MPOAYKIINU;

- IIEpPEYCHb TEXHOJIOTHYECKOTO o0opyaoBaHus JENCTBYIOILLIETO
MPOMU3BOJICTBA (0a30BOr0 BapuaHTa) U MPOCKTUPYEMOTO MPOU3BOJCTBA C yUYETOM
BHEJIpEHUs1 OOHOBJIEHHOTO WJIM MOJEPHU3NPOBAHHOTO 00OPYA0BAHMS;

- MaTepuaibHBIH  OamaHc, HOPMBI  3aTpaT  ChIphbs, MaTepUasoB,
SHEPrOpeCcCypCcoB, HIKCIUTYaTalMOHHBIX HW3JEPKEK, 3aTpaTbl Ha aMOPTHU3ALUIO
OCHOBHBIX (DOHJIOB;

- 0a30Basl KaJbKYJISLMS aHAJIOrOBOM WM NPOEKTUPYEMOM MPOAYKIMH IO
JEHCTBYIOIIMM IIEHaM U IO UCIIOJIb3YEMBIM Ha MPEANPUATHH Tapudam;

- CYLIECTBYIOIIME W  HOPMATUBHBIE  JIlaHHBIE, XapaKTEPHU3YIOIIHE
HamMeydaeMble MPOU3BOJICTBEHHBIE IUIOIIAAN, OObEM 3/1aHUN 1€Xa, KaluTaJbHbIE
BJIOXEHHUS [0 YKPYNHEHHbIM HOpMaTHBaM 3aTpaT C Y4Ye€TOM CaHHUTAapHO-
TEXHUYECKUX padoT;

- TpyAOBBIE HOPMBI M HOPMATUBBI JJIA pacueTa YHUCICHHOCTH
paboTaIMIKX, TPOU3BOIUTEILHOCTH TPY A, (DOHA OIUIATHI, IITaTa NEPCOHAIa;

- CIpaBOYHBIC U AHAIMTUYECKUE MAaTepHaNbl MO chepe HHBECTUIIMOHHOTO
MpOeKTa (MHKEHEpHbIE padOThl, MAIMHBI U MpoYee 00OpYy/I0BaHHE, HaMeyaeMas
TEXHOJIOTHA), Teorpauueckas CTpPyKTypa cObITa NpPOAYKUWH, JaHHbIE 00
OCHOBHBIX KJIMEHTAX-TIOKYTATENIX, KOHKYPEHTaX U 0KUJTa€MOM YPOBHE IICH.

B BeimyckHOll paboTe ¢ HayYHO-TEXHUYECKHM HAlpaBICHUEM TaKkKe
JOJDKHBI OBITh SKOHOMHUYECKHE pacueThl U OpraHu3aluoHHble pemeHus. Ilpu
BBIMOJIHEHUH MX CIIEAYEeT MCIOJIb30BaTh METOAMUYECKOE YKa3aHUE K CPABHUTEIBHO-
DKOHOMHUYECKON 4YacTH BBIMYCKHOW palbOThl C Hay4YHO-HUCCIEAOBATEIbCKOM
paboroii.

[Topsinox  BbimosHeHUst TOO 3aBUCUT OT HalpaBiCHUS TEMaTUKH
BBIMMYCKHOM paboThl. [IpnbnusnurensbHblil 00beM nanHoro pasaena 5-10 c.

5.7 3akntouenue (He 6oisiee 1 cTpaHuLibl).

3aKIIFOUEHUE OCHOBHOM YaCTH MOSICHUTEJIBHOW 3aIIUCKU COAEPKUT KPaTKHE
BBIBOJIbI IO pPe3yJbTaTaM padOThl, MPEUIOKEHUS IO UX MCIOJIb30BAHMIO, BKIIIOYAs
BHEPEHUE, TEXHUKO-DKOHOMUYIECKYIO 3(P(EKTUBHOCTh BHEAPEHUS, a TAK)KE HOBBIC
HampaBJICHUS Pa3BUTHsI pEIIaeMOil MPOOIEMBbI B TIEPCIICKTHBE.

B 3akiioueHun MOSICHUTENbHOM 3allMCKU BBIMTYCKHOW KBaJTM(pUKAIIMOHHON
paboThl HAYYHO-HCCIIEAOBATEIbCKOTO HAMpPABIIEHUS, JUII KOTOPOIO OIpe/eiIeHHe
TEXHUKO-DKOHOMHYECKOU 3(PGHEKTUBHOCTH HEBO3MOKHO, HEOOXOIMMO YKa3bIBaTh
HapOAHOXO3SICTBEHHYI0, HAYYHYI0, COI[HAJIbHYIO IEHHOCTh PE3yJIbTaTOB PaboThI.

5.8 Cucok KUCnob30BaHHOM JTUTEPATYPHI.
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Crnucok JOMKEH COJep)KaTh TIepedeHb HCTOYHMKOB UH(MOpMaIH,
UCIOJIb30BaHHBIX Mpu BbinosiHeHud BKP B mopsike ux ynoMuHaHus U CChUIOK Ha
HUX B Tekcre. [Ipu cocraBiieHHH CIMCKa MCHOJB3YIOTCS MpaBWiIa U TPeOOBaHUS
I'OCT 7.1-2003 «Cucrema ctranmaapToB Mo uHpopmaruu, OHOIUOTEYHOMY H
u3atelibckoMy  jaeny. buOnumorpaduueckas 3amuch.  bubmmorpaduueckoe
onucanue. OO1Me TpeOoBaHUs U MpaBuiia cocTaBieHUs». CIIUCOK PEKOMEHTyeMO
auTepartypsl Ipu BeinonHeHnn BKP npeacrasinen Huxke.

5.9 llpunoxenus.

[Tpunoxxenuss oQPOPMIISIOTCS KaK MPOJOHKCHHUE MOSICHUTEIFHOM 3aIMCKH.
Yactn npuinoKeHuss HYMEPYIOTCS, B IIPaBOM BEPXHEM YTy KaXKIOW HOBOU
CTpaHUIBl yKa3biBaeTcsi cioBO «lIpuinoxkeHue», mMoj HUM B CepeIUHE CTPAHHIIbI
JaeTcs Ha3BaHHUE MPHIIOKEHUS.

DJeMEeHTOM NPUIIOKEHUH, JOMOJHUTENFHO K MEPEYUCICHHbIM B 1. 4.1,
ABJIIIOTCS OT3bIB pyKoBoAUTENs (puiioxkenue 3), periensust Ha BKP, kanennapHsliit
IUIaH BBIMOJIHEHUS PAaOOTHI, KOTOPHIE COCTABIIAIOTCS Ha CHEIHAIbHBIX OJlaHKaXx,
BbIIaBAEMbIX  PYKOBOAMTENEM. OTH  JOKYMEHTbl HE MOJALIMBAIOTCA B
HNOSICHUTEJIBHYIO 3alMCKY, a BKJIaJbIBAIOTCS B OT/ICIBHYIO MAIIKY.

6. TpeboBanus kK 0OPMIICHHIO BBIIIYCKHOH PadoThI
6.1 TpedGoBanusi K 0poOpMJICHUIO NOSICHUTEIbHOM 3AMMUCKH

Odopmnenue TtuTynpHOro aucra u 3ananus Ha BKP npowusBogutTcs mno
TUIIOBOM (popMe. Homep cTpaHu1bl HA HUX HE NPOCTABIISETCA.

AnHoTanus ohopmIsieTcs coraacHo Gopme, TPUBEICHHOMN B IPUIIOKEHUH 3.

[Ipu u3/I0XKEHUN TEKCTa MOSICHUTEIBHON 3alUCKU HEOOXOAUMO COOJI0IaTh
JEHCTBYIOIIYK) HAy4YHO-TEXHUYECKYI0 TEPMHUHOJOTHIO. EIWHWLBI M3MEpEHHs H
0o003HaueHUA (UBNYECKUX BEIMYMH JOJDKHBI COOTBETCTBOBATH IPHUHSATHIM
0003HaUYECHUSAM, YKa3aHHBIM TOCYAapCTBEHHBIMM CTaHgapTamu. B wmectax, rne
UCTIOJIb3YIOTCS HEOOXOAMMBIE JIMTEPAaTypHbIE HWCTOYHUKU, JIOJDKHBI OBITH B
KBaJIpaTHBIX WJIM KOCBIX CKOOKaxX yKa3aHbl MX IMOPSAIKOBbIE HOMEpa U3 CIHMCKa
UCIIOJIb3yEMOU JIUTEPATYPBI.

Pe3ynbTaThl SKCHEPUMEHTAIBHBIX MCCIEAOBAHUMN MPEACTABISIOTCS B BUJE
TabyHlLl, rPaQUKOB, a TEOPETUUECKUX UCCIEIOBAHUI B BUIE (POPMYIL.

YucrieHHble pe3yibTaThl JOJHKHBI MPEJICTABIATHCS B COOTBETCTBUHM C
tpeboBanmsimu CT COB 543-77 «Yucna, mpaBuiia 3alicH U OKPYTICHUSD).

Pesynbrarel HW3MEpEHUNW W MCHBITAHUM JOJDKHBI TNPEACTABIATHCS B
cootBercTBUM ¢ ['OCT P 8.563-2009 «I'ocynapcTBeHHas cuctemMa 0OeCledyeHUs
eauHcTBa uzMepenuii (I'CH). Metoauku (METOJIbl) U3MEPEHUIT».

[TosicuutenpHas 3amucka odopmiisieTcss B KOMIIBIOTEPHOM BapHaHTE Ha
OJIHOM CTOpPOHE THCYeH HenumHOBaHHOUW Oymaru d¢opmara A4 (210%x297 mm)
mpupTom Times New Roman nomep 14, uHTEepBaj MOJYTOPHBIH, a03allHbIMI
orctyn 1,27 (5 3HaKkoB), BbIpaBHUBAHUE IO IIMPHUHE CTpaHUIbl. B TekcTe He
JIOJKHO OBITh TMOMYEPKHYTBIX UM COKpAILIEHHBIX CJIOB (32 HCKIOYEHHEM
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oOIenpUHATHIX cokpanieHuid, ycrtaHoBiaeHHbix ['OCT 2.316-2008 u T'OCT 7.1-
2003).

TexkcT MOSCHUTENBbHOM 3aluCKA pa3OMBaeTCs Ha paslielibl, MOJpa3/eisbl,
OYHKTHl W TOANYHKTHl. HyMmepainus cTpaHul] TeKCTa U WUIIOCTPALIUOHHOTO
MaTepuaia JOJbKHAa OBbITh CKBO3HOM, HauWHas ¢ TUTyJIbHOro Jwucra. Homep
CTpaHMIIbl MPOCTABJSETCS apaOCKuMH IudpaMu B mpaBoM HmkHeM yriy. [loms
JOJHKHBI OCTaBaThCS MO BCEM YETHIPEM CTOPOHAM: pa3mep JieBoro mois - 30 mwm,
npasoro - 10 MM, BepxHero u HIbKHETO - 20 MM.

Paznensl MOKHBI MMETh TOPSIAKOBYIO HYMEpALMI0 B Mpenesiax Bcei
MOSICHUTEIFHOM 3aIMCKA U 0003HAaYaThCs apaOCKkuMu nupamMu 6€3 TOYKH B KOHIIE.

[Mompaznensl HymepyroTcs apaOCKuMu LuppaMu B Tpeaenax Kakiaoro
paznena. Homep mnoxpasnena COCTOMT M3 HOMEpPOB pasliena M MojJpasiena,
pa3lieJIeHHBIX TOUYKOW. B KOHIIe HOMepa nopa3/iena TOUKa He CTaBUTCS, HAIPUMED:
2.6 (mecTol moapas e BTOPOro pas3zena).

CopnepxaHue, BBEICHUE U 3aKIIFOUEHUE HE HYMEPYIOTCS.

[IyHkTbl HyMepyloTcsa apabckumu LudpamMu B mpeaenax KaxkIoro
nozapaszzaena. Homep myHKTa COCTOMT U3 HOMEPOB pazjielia, MoApas3aenia U MyHKTa,
pa3lieJIeHHBIX TOYkaMH. B KOHIle HOMepa Touka He cTaBuUTCsA, Hampumep: 1.1.2
(BTOpOI MyHKT MEPBOTO MOJpa3zeiia MepBoro pas3zena).

HanMeHoBaHue pa3ienoB, MOAPa3AeioB 3alIUCHIBAIOT B BUJIE 3aT0OJIOBKOB (C
a63ana 15—17 MM) cTpouHbiMH OyKBamMu (KpOMe MEPBOI MPOMUCHOM).

[IepeHOCHI CIIOB B 3arojlOBKax He JOMycKaroTcsa. TOYKy B KOHIIE 3arojioBKa
HE cTaBiAT. EciM 3arojloBOK COCTOMT W3 JBYX NPEMJIOKEHHH, MX pa3IemsioT
TOYKOM.

Kaxnpiii pazmen NOSCHUTENbHOW 3alMCKU CIEAYyET HAYMHATH C HOBOTO
JUCTA.

CnenuanbHble TEPMHUHBI, BCTPEYAIONIMECS B TEKCTE€ IMOSCHUTEIBHOM
3allUCKH, JOJDKHBI COOTBETCTBOBaTh HOpMAaTWBHBIM JokyMeHTaM (['OCTawm,
OCTawm).

CokpallleHHe CJIOB B TEKCTE€ MOSICHUTEIbHOW 3alUCKU M MOIMHCSIX TOJ
WUTIOCTPALUSAMH, KaK TIPaBWIO, HE JIOMYCKAIOTCS, HWCKIIOUEHUS COCTABISIOT
cokpanienus, ycraHoBieHHbie ['OCT 2.105-95 «ECKJ[. O6mmue tpeOoBaHUS K
TEKCTOBBIM JIOKyMEHTaM».

WnmrocTpanioHHble MaTepuainbl ((pOpMyIibl, pUCYHKH, ICKU3BI, YEPTEKHU,
CXEMbI, TaOJUIIbI, AUArpaMMbl U T.JA.), BXOJAIINE B KOMIUIEKT MOSICHUTEIbHON
3alUCKH, JOJDKHBI BBIMOJHATHCS B COOTBETCTBUM C TPEOOBaHMUSIMU CTaHAApTOB
ECKI.

B ¢dopmynax B KkayecTBe CHMBOJIOB MPUHUMAIOT O0O3HAYCHWS,
YCTaHOBJICHHBIE COOTBETCTBYIOIIUMH CTaHIAPTAMH WJIU OOIICIPUHSATHIE B HAYYHO-
TEXHUYECKOU JIMTEPATYPE.

@opMysibl B TEKCTE TMOSCHUTEIHLHOM 3amUCKH HYMEPYIOT apaOCKUMHU
nudpamu. Hymeparusi 1ompkHa ObITH CKBO3SHOM MO BCEMY TEKCTY MOSICHUTEIBHOU
3allUCKA WM CKBO3HOM BHYTPHM Kaxaoro pasaena. Homep ykasplBaroT ¢ NpaBou
CTOPOHBI JTUCTA HAa YPOBHE (POPMYIIBI B CKOOKAX.
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[TosicHeHne 3Ha4YeHWH CHUMBOJIOB U YHUCIOBBIX KOA(D(PHUIIMEHTOB ciemyer
NPUBOJUTH HETOCPEICTBEHHO MOA (OpMyJIoli B TOH ke IMOCIEAOBATEIBLHOCTH, B
Kakoi OHM JaHbl B QopMmylie. 3HAYCHHE KaXKIOTO CHMBOJIA W YHCIOBOTO
KO3 UIMEHTa CeIyeT JTaBaTh ¢ HOBOW CTpOKHU. llepByio CTpOKy 0OBsCHEHUS
HAYMHAIOT CO CJIOBA «TJIe» 0€3 TBOCTOYHS.

Eciu ypaBHeHMEe HE yMemaeTrcs B OJHY CTPOKY, OHO JOJDKHO OBITh
MIEPEHECEHO ITOCJIe 3HaKa paBEeHCTBA (=), WM Iociie 3HakoB (+), (-), (%), (0).

Enuaumna w3MepeHus OJHOTO W TOTO K€ I[apameTpa B Ipeaeiiax
MOSICHUTEIPHOM 3alMCKU JIOJDKHA OBITh TOCTOSIHHOM ¥ TPaBUJIBLHO 3alKcaHa.
Enunauna w3Mepenusi, ycTtaHOBICHHAS 10 (DaMIUIMKA YYEHOTO, TTUIIETCS ¢ OOJBITION
OyKBBI, HaTIpuMep, BaTT - BT, kmnoBart - kBT, BoasT - B, ammep - A u 1.11.

du3nyecKkre BEIMYUHBI CIEAYET MPUBOIUTH MO MEKIYHAPOIHOU CHCTEME
equanr; (CU) cormacao T['OCT 8.417-2002 «[ocymapcTBeHHass cucTeMa
obecnieuenus: equncTa namepennit (I'CU1). Enunuiier Benuaun».

[Tpumep: PacuerHas 1uiomage moBepxXHOcTH — TemiooomeHa F,
omnpeneIsieTcs Mo BelpakeHuto [ 18, c.168]:
Q 771000

=36,4 M, (2.8)

F, = -
KAth 503-421

rae Q — pacxoj TEIIOThl HAa HarpeB Toyryona, BT;

K — ko3¢ dunuent remnonepenauu, Br/(m?-K);

Ate, — cpenHsis pa3HOCTh Temneparyp, K.

CcbUlkM B TEKCT€ Ha MOPSAKOBbIE HOMepa (GopMys Jal0T B CKOOKax,
HarpuMmep: ... B hopmye (2.8).

Nnmoctpaunu (Iuarpammsbi, rpadukmu, CXEMBI, dboTorpadun)
0003HauaTCs CIOBOM «PUCYHOK» WM HYMEpPYIOTCSI MOCIEA0BATEIbHO apabCKUMu
mudpamu, Hampumep: Pucynox 2. Hymepaumst - CKBO3HAasi MO BCEMY TEKCTY
MOSICHUTENILHOM 3alMMCKH, 3a MCKIIOUYEHUEM WIUIIOCTpAIii, TPUBEICHHBIX B
MPUJIOKECHUU.

Jlonyckaercss HyMepoBaTh WLIIOCTPALMU B MpeEnesiax KaXJAoro pasziena,
Hanpumep: Pucynok 1.2.

Pucynkn 1mipu  HEOOXOAMMOCTH MOTYT HMMETh HAaWMMEHOBAaHHE W
MOSICHUTEIbHBIE JaHHble (MOApUCYHOUHbIH TekcT). CnoBo «PucyHok» u
HAaVMEHOBAaHHWE TIOMENIAIOT TIOCJE€ TMOSCHUTENbHBIX JAaHHBIX M pacrojararor
CICAYIOIIUM 00pa3oMm:

Pucynok 1 — TexHosioruueckas cxema.

PucyHku pacrnosararoT mociie nepBou ccbuiku Ha Hux. [Ipu ccbuikax Ha
PUCYHKH CJIEYyET MUCATh «...B COOTBETCTBUU C PUCYHKOM 2.

Tabmuibl TPUMEHSIOT IJIs1 JTydIlield HarsIIHOCTH U yJA00CTBAa CPaBHEHHS
nokazateneii. Ha3Banwe TaOMUIBI JODKHO OTpaXkaTh €€ ColepKaHue, OBITh
TOYHBIM, KpaTkuMm. Ha3BaHue crenyer mnomemiaTth HajJ TaOIMLed cheBa, ¢
a03alHbIM OTCTYIIOM Y€pE3 TUPE.

Mexay 3arojloBKOM TaOJUIBI U €€ BEpXHEH TIpaHUIeld OCTaBIISIIOTCS
npo0enbl B OAHY CTPOKY, OTAEISIONINE €€ OT TEKCTa.
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ITpu nepenoce yacTu TaOJIUIBI HA IPYTYIO CTPaHMIly Ha3BAaHUE ITOMEIIAIOT
TOJILKO HaJ TEpPBOM YacTbi0 TaOMUIbl, HWKHIOI TOPU3OHTAJIBHYIO YEpTy,
OTPaHUYHUBAIOLIYIO TaOJINIly, HE IPOBOJSIT.

TaOnunpl, 3a UCKIIOYEHHEM TaOJIMIl MPUIIOKEHUH, ClIeAyeT HyMepoBaTh
apabckuMu 1udpamMu CKBO3HOW Hymepauuei. Jlomyckaercs HymMepoBaTh TaOIHIIbI
B IIpeJieax pas3zesia, B 3TOM Cilydae HOMEp TaOJIMLIbI COCTOUT U3 HOMEpPA pasfelna u
HOMEpa TaOIMIIbL, Pa3feIeHHbIX TOUKoi. Hanpumep:

Tabmuna 2.1 — Kpatkast xapakTepucTika o00pyI10BaHusl.

Ha Bce TaOnuIibl 1OMKHBI OBITH IPUBEIEHBI CCHUIKH B TEKCTE IOKYMEHTA, B
CCBUIKE CIJIEYET MMUCATh CJIOBO «TA0JIMILIAa» C YKa3aHUEM €€ HOMEDPA.

3aronoBku Tpad U CTPOK TAOIHIIBI CIEAYyET MUCATh C MIPOMUCHON OYKBBI, a
MO/13ar0JIOBKU Tpad - co cTpouyHOM OyKBBI. B KOHIIE 3ar0J0BKOB M MOA3ar0JOBKOB
TaOJIMIl TOYKH HE CTaBAT. BbicoTa cTpOK TaOdHIIBI JOKHA OBITH HE MEHEE 8 MM.
3aronoBku rpad, Kak MpaBWIO, 3alMCHIBAIOT MapamienbHo Tabnuue. Ilpu
HEOOXOAMMOCTH JIOIYCKAaeTCsd MNEPIEeHIUKYISIPHOE pPACIONOKEHHE 3arojioBKOB
rpad.

TaOnup! cieBa, cripaBa U CHU3Y, KakK MIPABUIIO, OTPAaHUYHUBAIOTCS JIMHUSMHU.

CnoBo «Tabnuua» ykas3blBalOT OJMH pa3 cjeBa HaJ IEpBOM YaCThIO
TaOMUIBI, HaJ JAPYTUMHU 4YacTAMHU NUIyT cioBa «lIpogomkenune Tabmuupd ¢
yKa3aHUEM HOMEPA TAOJIHIIBL.

OdopmiteHHe cricKa UCIOJIb30BaHHBIX UICTOYHUKOB.

Cenennst 00 MCTOYHHMKAX, BKIFOUEHHBIX B CIIUCOK, HEOOXOJUMO JaBaTh B
cootBetcTBUM C TpeboBanmsimu ['OCT 7.1-2003 «bubnmorpaduueckas 3amuch.
bubmuorpagpuueckoe omnucanue. OOmue TpeOOBaHUS M TPaBUJIA COCTABJICHHS».
HcrouyHrky ciieqyeT pacnosiaraTh B MOPSIAKE MOSIBICHHS CCBUIOK Ha HUX B TEKCTE,
HyMEpPOBaTh apaOCKUMH LIUPpamMu 0€3 TOUKHU, IeyaTaTh ¢ ad3aIl[HOTO OTCTYMA.

CchUIKM B TEKCT€ Ha UCTOUYHUKH JIOMYCKAETCS MPUBOJIUTH B MOJCTPOYHOM
OpUMEUYaHUM WIM YKa3blBaTh MMOPSAIKOBBI HOMEp IO CIUCKY MCTOYHHUKOB B
KBaJIpAaTHBIX CKOOKax, Hampumep [14].

[Tpunosxxenus opopMISIIOT KaK MPOAOIKEHUE MOSICHUTEIbHON 3aMCKH, KaK
npaBuiio, Ha JucTtax ¢popmara A4. Jlomyckarotcs popmatel A3, A4x3, Ad4x4, A2
u Al mo I'OCT 2. 301-68 «ECKJI. ®opmatbi».

[Ipunoxenuss MOryT OBITb 00S3aTE€IbHBIMU WM HH(POPMALMOHHBIMHU.
WNupopmaninoHHbIe TPUIIOKEHUSI MOTYT OBITh PEKOMEHIYEMOTO MU CHPABOYHOTO
XapakTepa.

Kaxxnoe npuiiokeHue cienyeT HaYuHaTh ¢ HOBOM CTPAHUIIbI C yKa3aHUEM
BBEpXY, Mocepennne crpaHulpl cioBa «lIpunoxenue» m ero obo3Hauenus. [lof
HUM B CKOOKax Juisi 00s13aTE€IbHOTO MPUJIOKEHUS MUIIYT CIOBO «00S3aTEIbHOEY,
Uil UTHPOPMALIMOHHOTO — «PEKOMEHJYeMOe» WM «CIpaBodyHOey». [lpunoxenue
JOJDKHO MMETh 3aroJIOBOK, KOTOPBIM 3alMCHIBAIOT CUMMETPUYHO OTHOCHTEIHHO
TEKCTa C MPOMHUCHOM OyKBbI OTACIBHON CTPOKOM.

[Ipunoxenue 0003HAYAIOT 3arylaBHBIMH OyKBaMU pPYCCKOTO aidaBuTa,
HaunHas ¢ A, 3a wuckimoyeHueM OykB E, 3, 1, O, b, b, b. Iocie ciosa
«IIpunoxenue» cienyer OykBa, 0003Hayaroas ero nocjieJ0BaTeIbHOCTb.
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Eciv B NOSICHUTENBHON 3allMCKE OJHO NPUIOKEHHE, OHO 0003Hadaercs
«IIpunoxenue A».

TekceT Kaxa0oro MpUI0KEHUs, IPU HEOOXOIUMOCTH, MOXKET OBITh pa3JieeH
Ha paszeibl, NMOJpa3felibl, MyHKTbl, KOTOPbIE HYMEPYIOTCS B MPEIeNax Kaxa0ro
PUIIOKEHUSI.

Bce npunoxxenus 10JKHBI ObITh IEPEYUCIIEHBI B COJIEPKaHUU C YKa3aHUEM
UX HOMEPOB U 3ar0JIOBKOB.

Tabmumpl, wurocTpanuu, GOpPMYJIbl KaXAOTO MPHIOKEHUS 0003HAYAIOT
OTIETBHON HyMepareil apadckumu 1udpamMu ¢ mobaBieHueM mepen nudpoi
0003HAYEHUS TPUITOKEHUS.

[Tpumep: Tabmuma A.l1 (nmepBas Tabmuua npuinoxkenus A), PucyHok b.2
(BTOpOIi pucyHnok npuioxenus b), ®opmyna (B.1) (mepBas Gpopmyna npuioxxeHus
B).

[TosicuuTenbHas 3anucka J10JKHA OBITh COpOIIIOpOBaHa (WK MeperieTeHa)
U MPEJCTABIIEHA B TBEPIOM IEpEILIETE.

6.2 TpeOoBanus k 0popMJIeHHIO TPAPUIECKOI YACTH

Ueptexxu 1o  dopmaraMm, YCIOBHBIM  O0O3Ha4YeHHsM, Ipudram,
M300paXeHUsIM U MaciuTabam JOJKHBI CTPOTO COOTBETCTBOBATH TPEOOBAHUAM
nerctByronmx crangapros: ECKJ, ECT/J, ECTIIII wu BbIIOJHSIOTCA B
ANEKTPOHHOM BapuaHTe ¢ ucnonb3zoBanuem CAIIP.

BriOop pasmepoB (opmatoB U MaciiTaboOB OMNPEAEISICTCS XapaKTepoM
M300pakaeMoro OO0bEKTa C IeNbl0 O0eCleYeHUuss YETKOCTH 3PUTEIBHOIrO
BOCIIPUATHSA U IEIOCTHOCTH KOMMO3UIMH. CTENeHb 3aloJHIEMOCTH JHCTOB
nomkHa coctaBisaTh 70-80%.

Nnmroctpaniii  SKOHOMUYECKOM  4YacTH  MOTYT  BBITIOJNHATBCS B
KOMITBIOTEPHOM BapuaHTe. JIeMOHCTpallMOHHBIE YepTEXH (IJIAKaThl) BBIMYCKHBIX
paboT HAyYHO-UCCIIEI0BATENIbCKOIO HAIIPABIICHHUS BBIIOJIHSAIOTCS B KOMIIBIOTEPHOM
BapUaHTE.

Ha kaxgoM wuyeprexxe MNOMENIAIOT OCHOBHYIO HAJIHUCh, KOTOPYIO
pacroJiararoT B IpaBoOM HWXKHEM yriy dopmarta deprexka B coorBerctBun ¢ ['OCT
2.104-2006.

OCHOBHBIE HAJIITMCH Ha YepTEkKaxX He JOJDKHBI COJAEPIKATh TOMOTHUTEIBHBIX
rpad, mpexycmotperabix ['OCT 2.104-2006 «ECKJI. OcHoBHbIe Haamucu». [Ipu
BBHIMIOJTHEHUH YepTeka HAa HECKOJIBKHX JIMCTaX, Ha TEPBOM JIUCTE BBITOIHSIOT
ocHOBHYIO Haanuck 1o popme 1 'OCT 2.104-2006, na nocneayromux - no ¢popme
2a T'OCT 2.104-2006. B rpade «Jlurepa», HaunmHas C KpalHEW JIEBOW KJIETKH,
3anuchiBatOT OykBY P (myig peanbHOro NMpOeKTHpoBaHUs) U janee OykBol B u P
(BeITycKHast paboTa).

O6o3HaueHre u3EINs Ha BCEX JIMCTAaX JOJKHO OBITh OJMHAKOBBIM.
O6o3HaueHne H3AENUsl SBISETCS OJHOBPEMEHHO 0003HAYEHHEM €ro OCHOBHOI'O
KOHCTPYKTOPCKOI'O IOKyMeHTa (depTerka IeTalli WK CIIeIIU(BUKAIIH ).

[Tpumep ob6o3HaUECHMS YepTekKa MOKa3aH B MIPUIIOKEHUH 6.
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CtpykTypa 0003HaueHHs WU3JAEIUMIA M KOHCTPYKTOPCKHUX JOKYMEHTOB
nomkHa coorBercTBoBaTh ['OCT 2.201-80 «ECKJ. OO6o3HaueHwe wH3AeIUA U
KOHCTPYKTOPCKHX JOKYMEHTOB).

Ha xaxxayro cOOpoYHyIO €IMHHILY, KOMIUIEKC, KOMIUIEKT B COOTBETCTBUHU C
I'OCT 2.106-96 cocraBnsetcs crnenuduKanys Ha OTACIBHBIX JUCTaX (GopmaTom
A4 6e3 nonoaHUTENBHBIX Tpad. 3ariaBHbld JUCT crienudukanuu umeer Gopmy 1
I'OCT 2.106-96, Bce mocnenmyromue ymctel uMmeroT Gopmy la 'OCT 2.106-96.
3anuch W3ACIUNA TPOU3BOAMWTCS B an(aBUTHOM TMOpSAKE OYKB, BXOMISIIMX B
HAaMEHOBAHHE, U JaJiee B MOPSAAKE BO3paCTaHUs (P, BXOIANUX B 0003HAYCHUE.

Ecnu cOopouHyto eAuHMITy HW3TOTABIMBAIOT HAIUIABKOM WM 3aJIMBKOMN
JeTanel CIlaBoM, pe3MHON WK IPYTUMH MaTeprallaMd U 4epTAT Ha ¢popmate A4,
crieruUKAIIIo U N300paKEHHE TOTTYCKASTCsl TIOMENIATh Ha OHOM JIUCTE.

Crnenmudukanuio K PEMOHTHBIM YepTEKaM JOMYCKAeTCS COCTABJIATh Ha
MoJie 4Yeprexa Ha KaKIyl0 COOpPOUYHYIO €IAMHMILY, KOMIUIEKC WJIM KOMILJIEKT.
OcHoBuyto Haanuchk BeIMONHSIOT 10 Gopme 1 TTOCT 2.106-96. Creuudukanuio
3aMoJHSAIOT B TOM JK€ MOpsAKE U B Tou ke ¢opme, 4TO U crenudUKaiuio,
BBITIOJIHEHHYIO HA OTJIETLHBIX JIUCTAX.

COopouHOMY YepTEXKYy, COBMEIICHHOMY cO crenudukamnueit, mudp He
IPUCBAaUBACTCA.

7. OdopmiieHre ¥ OPAAOK MPEACTABJICHHUS BbINIYCKHOM
KBAJTU(PUKALMOHHON padoThI

[TpencraBisiemast BeITyCKHAs KBaMu(UKaMOHHAs pab0Ta MMEET:

- TEKCTOBYIO 4acTh PabOTHI, KOTOPYIO HEOOXOIMMO BBITIOJHATH B PEIAKTOPE
Word mns Windows (Bepcust 97/2000/XP ¢ pacmmpenmem — *.doc  wim
oboraieHHbIN TEKCTOBBIN (aiii ¢ pacuupenueM *.rtf), eauueiM ¢aiinom;

- rpaguuecKkyro 4acTb pabdOThl PEKOMEHAYETCS BBINOJHATH C IOMOILBIO
IporpaMmbl aBTOMaTu3upoBanHoro rnpoektuposanus (AutoCAD, Kommac 3D...).

Brinmycknast kBanu@puKaluoHHas padoTa MpecTaBiseTcs B IBYX BapUaHTaxX
— Ha OyMa)KHOM U 3JIEKTPOHHOM HOCHUTEJISIX.

KoMmmieKkT 10KyMeHTOB, claBaeMblil Ha OyMa)KHbIX HOCUTEIISX:

- IOSICHUTEITbHAS 3allMCKa B MAMKE CO CKOPOCIITNBATENIEM;

- rpaduyeckas 4yacTh (KOJIMYECTBO JHUCTOB M HX COJEpNKaHUE
YCTaHABJIMBACTCS B 33/IaHUM HA BBITYCKHYIO KBATU(PUKAIIMOHHYIO PaboTy).

KommuiekT matepuanioB, claBaeMbIX B DJIIEKTPOHHOM BUE, (hopMHpyeTcs B
TMarnke co CKOPOCHIMBATEIEM U COCTOUT U3 KoHBepTHKa ¢ auckom (CD-R, CD-RW)
Ha KOTOPOM 3alMCaHbl JBE KOMWHU (paiiyioB (Ha AUCKE CO3/IAIOTCA JIBE DJIEKTPOHHBIX
nanku ¢ aitnamu, Hampumep MBanos WM.M. u UBanos M.M. komnus).

Buytpu nmanokx Msanos 1.U. u iBanos .M. xonus — 10/mKHBI HAXOOUTCA:

- (haiiy1 MOSICHUTENIbHOM 3anmucKku (Hanpumep, 3anucka Meanosa M.1.doc);

- (aiinel yepTexel, mpeacraBieHHbie B Gopmare Jpg (HasBanus (aiiaoB
JOJKHBI TIOJTHOCTBIO OTpaXkaTh COJAEPKUMOE, HAIIPUMEp, €CIIM Ha YepTeke MoKa3aH

28



cemaparop, (Qaitm  Jgo/bkeH uMeTh HasBanume CenapaTop.jpg WiIM - €CiH
TEXHOJIOTHYECKas cxema, To TexHoJjormueckas cxema.jpg u T.1.)

Kpome mamoxk c¢ aitimamu HWeanoB W.MA. u WBanoB W.U. xomwus,
IPE/ICTaBIIIEMbIX Ha XpaHEHUE U pa3MeIlleHUue J0HKHA COAepkKaThCsa MHpOpMaIs
B opmare Word, 1.e. daiin, nanpumep, Banos 1.11.d0OC B KOTOpOM COACPIKUTCS:

- ®.1.0. crynenra;
bakyabTeT, KypC, Tpynmna, ¢opMa 00ydeHus1, BUJ OTYETHOCTH,

BUJT pabOTHI, TEMa pabOTHI;
nata 3ammrtbl, ®.M.O., DOKHOCTb, CTENEHb, 3BAHHE PYKOBOIUTENS

paboTHI.

Tak ke B KOpPHEBOM KaTajore JOJDKEH Haxoautcs (aitm B (opmate
Document-users**** apdx mpoBepku pa0bOThI B cucTeMe «AHTUIUTaruaT» [58].

Kommiekta 1OKyMEeHTOB Ha OYMa>KHOM HOCHUTEJIE:

- TUTYJIbHBIN JIUCT;

- OT3bIB PYKOBOJIUTEIIS;

- peneH3uIo (Mpy HAJTUYKH );

- 33/IaHKE HA BBIITYCKHYIO KBATU(UKAITMOHHYIO padoTy;

- JIUCT TIPOBEPKH BBIITYCKHON PabOThI B CHCTEME « AHTHUILIATHAT;

- KaJeHJapHbIM rpaduk pabOThl HaJ BBIMYCKHOW KBaTU(UKAIIMOHHON
paboToif;

- BEIOMOCTb BBIITYCKHOM KBaNM()UKATMOHHOW PadOTHI,

- aHHOTalMs (37eCh JOMOJHUTEIBHO HEOOXOAUMO YKa3zaTh, B KaKHX
TEKCTOBOM U I'papiuecKOM peAaKkTOpax BbINOJHEHA paboTa, Ha3BaHUs (aijoB);

- aHHOTAIIWsI Ha HHOCTPAHHOM SI3bIKE;

- COJIEP)KaHUE;

- OTYET O TATEHTHOM TTOUCKE;

- TOKYMEHTBI, MOATBEPKIAIOIINE BHEAPEeHUE pe3yabTaToB BKP u mp.

- YePTEXKHU BBITYCKHON pabOThl Ha (popmaTax A4 ¢ MOMUCAMY;

- cnenuduKany COOPOUHBIX YEPTEIKEH C MOMUCIMU.

Ilpumeuanue: 1llaGnonsl ¢aiinoB 11 opopMIICHHUS BBIMTYCKHOW pabOTHI,
METOAUYECKHE YyKa3aHus 1o BbIMoJHEHHI0O BKP u T.11. MOXHO HaWTH Ha caulte
kadenpsl [5S7] B pasnene «/IumioMHOE TPOSKTHUPOBAHUEY.

[Io 3aBepuieHUH BBIMYCKHOM KBAJIM(PUKAIMOHHOW pabOTBI CTYJEHT
MOAMKCHIBACT BCE HEOOXOIUMBIC IOKYMEHTBHI CaM, M, UMes TIOJMWCH W OT3bIB
PYKOBOJWTENS BBITYCKHON KBaTM(DUKAITMOHHOW pPabOThI, pEIEH3CHTa, IOJIKEH
MPEACTaBUTh KOMIUICKT MaTepHalioB, CAaBAaeMbIX B DJJCKTPOHHOM BHIE, IIO
YCTaHOBJIGHHOMY BbIlIe 00pa3ily cekperapro ['OK, moayuuts y HEro moAmuch U
TosbKO TIocsie 3Toro BKP moanuckeiBaer 3aBenyrommii kadeapoi.

8. Kputepum onieHKH BHIMYCKHBbIX KBATH(PUKANMOHHBIX PadoT

Brimmycknas kBanudukanronHas paboTa 3aluiaeTcsl BHITYCKHUKOM Tepe]
roCyJIapCTBEHHOM HK3aMEHAIIMOHHOW KOMHCCHEH. 3a JB€ HeIenu 10 Hayana
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pabotsl I'OK ycranaBiauBaeTCsl pacnyucaHue MPOBEACHUS 3alUThl U HA3HAYAIOTCA
CPOKH M OYEPETHOCTH 3aLIUTHI CTYICHTAMM.

K Havairy 3amiUThl JOJKHBI OBITH IIPEACTABIICHBIL:

- IOSICHUTEIIbHAS 3aIIMCKA;

- rpaduueckue MaTepuanbl;

- KOMIIBIOTEPHAs IPE3CHTALUS;

- OT3bIB PYKOBOJIUTEIIS;

- pelieH3us Ha padoTy.

YKa3aHHbIE MaTepHalbl JODKHBI OBITH B TIOJTHOM O00BEME CIAaHBI CEKPETaAPIO
I'OK e nmo3nHee, ueM 3a JBa paboyux JHS 10 HA3HAYEHHOM 3aIlUTHI.

3amuTa KBaMU(PUKAITMOHHON pabOThl 3aKaHYMBACTCS BHICTABICHUEM OLIEHOK
[0 YEThIPEXOAIPHON MKaNe («OTIMYHO», «XOPOIIO», «YyIOBIETBOPHUTEIHLHO,
«HEYJOBJIETBOPUTEIBHO).

«OTIMYHO» BBICTABISAETCS 32 KBATM(PHUKAIMOHHYIO paboTy, KOTOpas HUMEET
IPaMOTHO U3JIO’KEHHBIN JINTEPATYpHbII 0030p, TIyOOKHI aHamu3, KPUTHUECKUN
pa3dop NPAKTHKH COLMAIbHO-3KOHOMHUYECKOTO YIPABJICHUS, PETYIUPOBAHUS
COLIMAJIbHO-TPYAOBOM cdepbl U T.JA., JOTMYHOE, IOCIEI0BATEIbHOE U3JI0KEHUE
maTepuala €  COOTBETCTBYIOIIMMU  BbIBOJaMH M OOOCHOBaHHBIMU
npeanokeHussMU. OHa MMeEeT IOJIOKUTENIBHBIE OT3bIBbI HAYYHOI'O PYKOBOJIUTENSA
u peuensenta. Ilpy ee 3amuTe BBIMYCKHUK IMOKA3bIBAET IIyOOKOE 3HAHUE
BOIIPOCOB  TEMbI, CBOOOAHO OINEPUPYET [aHHBIMU HCCIEJOBAaHUS, BHOCHUT
000CHOBaHHbIE MPEAJIOKEHHS, a BO BpeMs JOKJIaJa HCHOJIb3YET HaIJISIIHbIE
nocoOus (TabyULbl, CXE€MbI, TpaUKU W T.[.) WIH pa3laTO4YHbIA MaTepHal, JErKo
OTBEYAET HA [TOCTaBJIEHHBIE BOIIPOCHI.

«XO0opo110» BBICTaBISETCS 3a KBATU(PUKAIIMOHHYIO PadOTy, KOTOpas HMEET
IPAaMOTHO M3JI0KEHHBIN JUTEpaTypHbId 0030p, B HEW MpeACTaBiIeHbl JOCTATOYHO
noJpOOHBIN aHAIU3 W KPUTUYECKUUA pa3dop  MPAKTUYECKON  JESTEIBHOCTH,
[IOCJIENOBATENBHOE M3JI0KEHHE Marepuala C COOTBETCTBYIOLIMMHU BBIBOJIAMH,
OJlHAKO C He BIOJHE OOOCHOBaHHBIMU ImpeajoxkeHussiMu. OnHa HMeer
IIOJIOKUTENIHBIN OT3bIB HAYYHOI'O PYKOBOAUTENS U perieH3eHTa. [lpu ee 3ammure
BBIIIYCKHUK IIOKAa3bIBA€T 3HAHUE BOIPOCOB TEMBI, ONEPUPYET JAHHBIMU
UCCJIEIOBAHNSI, BHOCUT NPEJIOKEHHMS II0 TEME HCCIENOBaHUsA, BO BpEMs
JOKJIa/la MCIOJIb3YyeT HaIISIAHbIE MOcOoOus (TaONMIbl, CXEMbl, IpapUKU U T.IL.)
WIM pa3laTo4yHbld Marepuan, ©0e3 O0coObIX 3aTpylHEHWH OTBEYaeT Ha
MOCTaBJIEHHbIE BOIIPOCHI.

«Y IOBJIETBOPUTENILHO» BBICTABIIAECTCS 32 KBAIM(PHUKALMOHHYIO pPadoTy,
KOTOpas MMEET U3JI0’KEHHBIN JIUTepaTypHbIi 0030p, Oa3upyeTcst Ha TPAKTUYECKOM
MaTepuaiie, HO UMEeT MOBEPXHOCTHBIM aHaIM3 U HEAOCTATOYHO KPUTHYECKUU
pa3dop; B HeW MpocMaTpUBAETCs  HEMOCIEIOBATEIbHOCTh  HM3JI0KEHUS
MaTepuaga, NpeJICTaBI€Hbl HEOOOCHOBaHHbIE TMpEIOKEeHHs. B oT3pIBax
PELICH3EHTOB HMEIOTCS 3aMEuaHusl 10 COJCPKAHUIO pabOThl M METOJUKE
aHanu3a. [Ipy ee 3amuTe BBITYCKHHUK MPOSBISET HEYBEPEHHOCTDH, MOKA3bIBAET
ciaboe 3HAHWE BOMNPOCOB TEMbl, HE BCErAa JIaeT  HCYEpIBIBAIOIINE
apryMEHTUPOBAHHBIE OTBETHI HA 3a/IaHHBIE BOIPOCHI.
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«HeynoBneTBOpUTENBHO» BBICTABIIAECTCA 3a KBAIU(UKALMOHHYIO padoTy,
KOTOpasi HE HMeEeT aHaiu3a, HE OTBeYaeT TpeOOBaHUSAM, U3JIOKEHHBIM B
METOJUYECKUX YyKa3aHuax Kadenpsl. B pabore HET BBIBOIOB JMOO OHU HOCAT
JEKJIAPaTUBHBIM XapakTep. B OT3bIBAX HAYYHOIO PYKOBOAMTENS M PELEH3EHTA
UMEIOTCS KpUTUYecKHe 3amedanud. [lpm 3amure KBadu(pUKaIMOHHOM pPabOTHI
BBIIIYCKHUK 3aTPYJIHSETCA OTBEYATh HA IOCTABJICHHBIE BOIIPOCHI IIO €€ TEME, He
3HAET TEOPUU BOMPOCA, IIPU OTBETE JIOMYCKAET CyleCTBEHHbIE omnOKu. K 3ammure
HE MOATOTOBJICHBI HArJIsAHbIE TOCOOHUS.

Jluna, mnodMy4yuBIIME HEYJOBJIETBOPUTEIBHYIO OLEHKY IpH  3aIlHUTE,
JOITyCKAOTCs K MIOBTOPHOM 3alllUTE HE paHee, YeM 4epe3 TpU Mecsla, U He boee,
YeM 4epe3 IATh JIET IOoCJie NMEPBUYHOM 3aluuThl. [I0BTOpHAs 3alMTa HE MOMKET
Ha3Ha4JaThCs OoJiee IBYX pas.

Onenka kauectBa BKP ocymectBisiercss Mo CleaylomuM OCHOBHBIM
KPUTEPUIM:

- HOBH3HA U aKTyaJIbHOCTb pa3pabOTKU;

- CaMOCTOATEJIBHOCTH U JIMYHBINA BKJIaJ CTYACHTAa B IPOEKTHOE PELICHNUE;

- TPaMOTHO€  BBICTYIUICHHME, HAJEKHbIE  apryMEHTBl B  3allUTy
IIPEICTAaBICHHOIO MaTepuana,

- KadyecTBO rpaduueckux paboOT, OOOCHOBAHHOCTb  HCIIOJIb30BAHMS
KOMIIBIOTEPHOU TEXHUKHU;

- BJAQJCHHE MaTEepUaJIOM IO BCEMY KOMIUIEKCY TEXHHMYECKHX U
AKOHOMHUYECKUX BONPOCOB, OTHOCAILIMXCS K pacCMAaTPUBAEMOMY OOBEKTY, YMEJOE
UCIIOJIb30BAaHUE  U3BECTHBIX NPHUEMOB  BSHEPro- U pecypcocOepexeHus,
OpUTHHAJIbHBIE MIPEAJIOKEHUS U pa3pabOTKHU.
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HeHeBaH YCTaHOBKAa U UCXO/HBIC ITAHHBIC

Pa3pa60mamb u obocrosams mexHuyecKue PEULEHUA NO PEKOHCMPYKYUU

cenapamopa 2asa HeghmecOHOPHO20 NYHKMA C Yelblo NO8blUeHUs I pexmus-

HOCnu O4UCmKu 2casa on MexnpuMecezZ U KaneavbHOll HCUOKOCIL.

HUcxoouwvie oannvie:

IIpoussooumenvrocms no 2azy Q, = 55 moic. m*/cym.

IIpoussooumenvrocmo no scuokocmu Q,. = 54 m>/cym.

Jlasnenue pabouee, ne bonee P =4 Mlla

Temnepamypa pabouas t = 20 °C

Yepeouennwiii komnonenmuulli cocmas covlpo2o 2aza, %o monw:

CH,—65,890 1CsH1, — 1,357

C2H6 - 12,493 nC5H12 - 1,579

CsHs— 7,475 Cs:e— 4,378

1C4H10 — 1,460 C0O,—0,253

NCsH1o — 3,521 N, — 1,594

Ne nepeveHb YepTeKeil, MoAJIeKanux pa3padoTke dopmar, kos-BO
1 Texnonocuueckas cxema ¢ KHUIT Al, 1
2 Cenapamop 2aza. CO0poumblil uepmedic Al, 2
3 | Tapenka cenapayuonnas. CoOopounblii uepmednc Al 1
4 | Pabouue yepmedicu 21emMeHmos cenapamopa Al, 1
S5 | Cenapamop 2aza. Moumaoicublii uepmedic Al, 1
PykoBoautens
cmapuiutl npenooasamelv B.A. Jlenucos
JOJDKHOCTB, YUCHAA CTCIICHD, Y4. IOAIIMCH, JaTa HWHHUIIHAJIbI, q)aMI/U'II/Iﬂ

3BaHUC
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CoaepskaHue pacyeTHO-NOSICHUTEILHOM 3aUCKHT

1. Texnonozcuueckas cxema u 000CHOBAHUE NPeONALaAeMOl peKOHCMPYKYUU

2. Texnonoeuueckue pacuemol

3. Mexanuueckue pacuemol

4. Asmomamuszayus u KUII

5. Monmaosic obopyoosanus

6. bezonacnocmu dcuzneoesmenbHocmu

7. Dxonocuueckas 6e30nacHoCmb

8. Dxonomuueckas yacmo

OcHOBHAasl peKOMEeH/yeMasi JIUTepaTypa

1. Aeabexos B.E., Kocaxoe B.K. Hegbmv u 2a3. Texnonoeuu u npooykmol

nepepabomku. — Pocmos-na-/lony: @enuxc, 2014. - 458 c.

2. Annapamul nehmezazo6vix mexnono2utl [dnekmponnulil pecypc].: yuebnoe

nocobue / A.A. Hazapos [u 0p.]. - Dnekmpon. mexcmoswvie oaunvle. - Kazann:

Kazanckuii nayuonanvuwlil ucciedosamenbCKuil MexHoN02UYeCKUll YHUueepcument,

2015. - 215 c.

3. llonuxapos U.U., I avnynnun M.I". Mawunel u annapamsi Xumu4eckux npous-

600cme u Heghmezazonepepabomku. - M.: z3oamenvcmeo Jlans, 2017. - 604 c.

4. PJ] 0352-92-85. Memoouka mexHoi02u1ecko2o pacuema 2a3o0cenapamopos,

cemudamolXx, 9!6‘61]2)‘031414qu1)€, L!eHmp06€9fCHle, pezyaupyemblx, cenapayuoHHblx

cexyutl maccooomennvix annapamos. [JKBH, Ilodonvck. 1985.

5. Temenvmun B.B., A3es B.A. 3awuma oxpyosicaroweti cpedwl 8 Heghmeeazo8om

Komniexce. Yuebnoe nocooue. - Jloneconpyounsiii: Unmennexm, 2009. - 352 c.

6. lynaes B.®D., llInaxos B.A., Enugarnosa H.11., Jleinoun B.H. Dxonomuka

npeonpusimuli Hegpmsarou u 2a3080u npomviuiiennocmu. Yueonuk. - M.: I'VII

H30-60 «Hepmo u 2azy PI'Y nedhbmu u 2aza um. U.M. I'yoxuna, 2006. - 352 c.

PykoBoaurens

cmapuiuti npenooasamelv B.A. Jlenucos
JAOJIKHOCTD, YU€HasA CTCICHb, Y4. 3BaHUC noAnucCh, gara HWHHUIIKAJIbI, (baMI/IJ'H/IH
3aaHue TPUHSI K UCTIOJHEHUIO: UHU. Heanos

IOAIIMCH, JaTa WHHUIIHUAJIBI, q)aMI/IHI/IH
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Hpuioxkenne 3
Ilpumep om3swiea pykosooumens BKP

®EJEPAJILHOE T'OCYJAPCTBEHHOE BIO/KETHOE
OBPA3OBATEJIBHOE YUYPEXXJIEHME BBICIIEI'O OBPA3SOBAHNS
«CAPATOBCKUI I'OCYJJAPCTBEHHbBIN TEXHUYECKNI YHUBEPCUTET
UMEHU TATAPUHA [0.A.»

OT3bIB
PYKOBOJUTEIS O BHIITYCKHON KBaJIM(UKAIIMOHHON padoTe

«Pexoncmpykyus cenapamopa 2aza negpmeco60pHo20 NYHKMA»

IIOJTHOC HAMMCHOBAHUEC TCMBI BLIHYCKHOﬁ KB&HI/I(bHK&HHOHHOﬁ pa6OTI)I B KaBbIYKax

ctyaeHta (ku) 4  Kypca ITU (punuan) CI'TY umenu I'acapuna 0. A.

HAaMMCHOBAHUC MHCTUTYTA

Hesanosa Heana Heanosuua

(hamMuTusi, ©Ms1, OTYECTBO

npoiieaiero (-ei) o0y4ueHue mo HarpaBiIeHUIO (CICIHATLHOCTH)
21.03.01 «Hegmezazosoe denoy

KOJ U HAMMCHOBAaHHUEC

Om3vle  pyKosooumensi COCMAGIAEMC 6 NPOU3BOIbHOU (opme ¢  OoceeueHuem
CLeOYIOUWUX OCHOBHBIX BONPOCOB:

1. Coomeemcmeue cooeparcanus pabomul 3adanuto Ha BKP.

2. I[lonnoma, 2nyouna u 000CHOBAHHOCMb PeueHUss NOCMABIEHHBIX 80NPOCOS.

3. Cmenenv camocmosmenrbHOCMu CMyOeHmd, €20 UHUYUAMUBHOCb, YMeHUe
0000wame Opyzue pabomsi, 6 MOM Yucle U UHOCMPAHHbIE, U O0elamb COOMEemcmeyouue
8618000l

4. Cnocobonocms K npoGedeHUulo IKCNEePUMEHMO8, YMeHue O0elamb 6bl800bl U3
NPOBEOEHHBIX IKCNEPUMEHMO8 (eClii OHU NPeOYCMOMPEHbl 3a0anueMm).

5. Oyenka obvema 3aumcmeosanuti 8 mexcme pabomai.

6. Cmenenb yceoenus, CnocOOHOCMb U YMeHUe UCHOIb306AMb  3HAHUS  NO
00w emexHuiecKUM U CneyuanrbHblM OUCYUNIUHAM 8 CAMOCMOAMeNbHOU pabome.

7. Ipamommuocms uznogicenus 3anUcku U Kauecmeo 4epmexcell.

8. Bonpocwi, 0cobo svidensaiowue pabomy cmyoeHma.

9. Heoocmamxu pabompoi.

10. BosmoosicHocmu u Mecmo Npakmuiecko2o UCHONb308AHUSL pabOmvl Ul €20
omoenbHuIX Yacmell (hakyibmamusHo).

11. Jlpyeue 6onpocwi no ycmompenuio pykosooumeis.

PykxoBogutenn

MOAINCH, JaTa
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IIpuioxkenue 5
Ipumep opopmnenus annomayuu

AHHOTAIIUSA

[TosicanTenpHas 3amucka 80 mwctoB, 15 pucyHkoB, 12 Tabmwmi, 6 imucTOB
yeprexeit popmara Al, 24 uctounuka, 4 IpUIOKEHUSI.

Cenaparop, ra3 TpPUPOIHBIM, IKUAKOCTb, OJIEMEHT LEHTPOOEIKHO-
CemapalMoOHHbIN, OTOOWHUK CeTYaThlii, pacyeT TEXHOJOTHYECKH, pacuer
MEXaHUYECKUH, aBTOMAaTU3allHsl, MOHTaX, 0€30MacHOCTh, 3P (HEKT IKHOMUYECKUH.

OObeKTOM pa3pabOTKU SIBJISETCS Ta30BbIA cemapatop HePTecOOpPHOro
MyHKTA.

[lens paboThl — pa3paboTka U OOOCHOBAHHME TEXHUYECKUX PEIICHUN IO
PEKOHCTPYKITUH Ta30BOTO cemapaTopa.

B mporecce paboThl aHANM3UPOBAIHMCH DPA3NUYHBIE MYTH JOCTHKCHUS
MOCTAaBICHHOW €M, TPOBOAMIUCH KOMIUIEKCHBIE, BCECTOPOHHHE pPacUeThl
cemaparopa, OCYIIECTBISJIaCh ~ KOHCTPYKTHUBHas — MpopabOTKa  3JIEMEHTOB
000pyT0BaHUS.

Ha ocHoBaHuU BBHITIOJIHEHHOTO aHalu3a MpeJjiaraeTcs HCIOoJIb30BaTh B
KauecTBE ra3ocenaparopa amnmapar ¢ HeHTPOOEKHO-CEemapaiOHHBIMH dJIEMEHTaMH
Y CETYATBIM KaIUICyJIOBUTENIEM, UYTO TTO3BOJIUT MOBBICUTH 3(P(PEKTUBHOCTh OUNCTKU
rasza OT KalleJIbHOU >KUIKOCTH.

DOxoHOMHYECKHH 3(PdekT oT peanusanmm pazpadotok coctaBiaser 12400
ThIC. pyO/TOI.

Pesynbratel  pabOTBI  PEKOMEHAYIOTCS  JUJIi  WCIOJB30BaHMUS ~ Ha
He(dTecOOpPHOM MyHKTE.

OCHOBHBIE KOHCTPYKTHUBHBIC U TEXHHUKO-?KOHOMUYECKHE XaPAKTEPUCTUKHU:

auaMeTp ammapara — 1,6 m;

BbICOTA anmapara — 6,36 M;

IPOM3BOIUTENLHOCTE 110 razy — 55000 um®/cyT;

temriepatypa raza — 20 °C;

naBiieHue rasa — ge oonee 4 Mlla.
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Annotation

Explanatory note 80 sheets, 15 figures, 12 tables, 6 sheets of Al drawings,
24 sources, 4 applications.

Separator, natural gas, liquid, centrifugal-separation element, mesh bump,
technological calculation, mechanical calculation, automation, installation, safety,
economic effect.

The object of development is the gas separator of the oil gathering point.

The purpose of the work is the development and justification of technical
solutions for the reconstruction of a gas separator.

In the course of the work, various ways of achieving this goal were
analyzed, complex, comprehensive calculations of the separator were carried out,
and structural design of the equipment elements was carried out.

On the basis of the analysis performed, it is proposed to use as a gas
separator an apparatus with centrifugal-separation elements and a mesh drop
catcher that will improve the efficiency of gas purification from the dropping
liquid.

The economic effect of the development is 12400 thousand rubles per year.

The results of the work are recommended for use at the oil gathering point.

The main design and technical and economic characteristics:

the diameter of the apparatus is 1,6 m;

height of the device — 6,36 m;

gas productivity - 55000 m®/day;

gas temperature - 20 °C;

the gas pressure is not more than 4 MPa.
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IIpuioxkenue 6

Ilpumep obo3nauenus uepmednca

Hudp xadeaps

K®bH 08 01 07 002

Howmep BapuanTa (18e mocienHue
1 pbl HOMepa 3a4€THOW KHUKKU
CTy/ICHTA)

[TopsinkoBBI HOMEpP COOPOYHOMN €UHUILIBI
(y371a), BXOJAIICH B U3IETIHC

[TopsinkoBeIil HOMEp COOPOYHON €TUHULIBI
(momy3ina), BXOAAIIEH B MPEIbIAYIYIO
cOopouHyto equHuIly (y3en)

[TopsnkoBbIii HOMEDP AETaln, BXOIAIICH
1100 B caMo u3zenue, 1uoo B y3e,
100 B TIOTy3eN

45



IMpuioxenue 7
Ilpumep oghopmnenus sedoomocmu BKP

g* ﬁ% § Odo3Haqerue Haurerobarue @ llpum
Hokyrermayus mexcmobas
Al 1| K@bH 080000000 113 [ToscHUMebHAg 3anUCcka 80
A4 Z| KPEH 080000000 111 lexcm npozparme! 7
Aé J| K®HH 080000000 017 Onucarue npozparmel Z
Lokymesmauyus 2paguyeckas
AT 4| KPbH 080000000 TC (xema mexronozuyeckas c KM | 71
AT 5V APbH 080100000 (b (enapamop za3a z
(0gp0HbIL HETEX
AT 6 | KPbH 080000000 MY (enagpamop zasa 7
MoHmaxHsi Yeomex
AT 7\ K®bH 080107000 (b lapeska cenapayuoHHas 7
(OOpoYHbIL YEDMEX
Lemany
A KPEH 080107002 [llonomHo mapenky !
44 KPbH 080107007 Komwyo ongpHoe 7
44 KPbH 080107003 Pedpo 7
47 K®bH 080104007 Konsuo pyHdameHm+oe 7
44 KPbH 080104002 Ooeyauka ongpHas 7
A KPbH 080103003 lpuxum 7
KPhH 080000000 BAP
W | Aucm N dokim fodn | Hama
Puzpadomar_|Hbanob W 7 Jlicm | Jucmab
Mpotepun | dewucol B4 Bedomocme BwinyckHou [ |
T ot 31 KbanugurayuaHHou pacomsl i Z/f 2 I 47 57/
Ymbepdun Uempxuy BH
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