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BBEJAEHUE

Beimonmnenne  BbIMyCKHOW — KBaMdukarumoHHot  pabotel  (BKP)
paccMaTpuBaeTcs Kak 3aKIIOYUTEIbHBIA 3Tarl, MOJIBOJSAIIMN UTOTH OOy4eHUS
CTYZIEHTa B BY3€, ITO3BOJISIIOLINANA ITPOIEMOHCTPUPOBATH CBOM YPOBEHDb 3HAHUM U
CIIOCOOHOCTh MPUMEHUTH NMPOGEeCCUOHATbHBIC 3HAHUS U IPUOOPETEHHBINA OIBIT
JUTSL pelIeHusl TPaKTUYECKUX 3a]1ay 10 HAIPaBJICHUIO U TPOQIIIIO MOTOTOBKH.

Brinmycknas kBanudukannoHHas pabota OakajgaBpa MpeACTaBIsieT coO0it
CaMOCTOSITENIbHYIO 3aKOHYCHHYIO paboTy, B KOTOpPOIl aHANM3UPYETCs OJHA U3
MPAKTUIECKUX U (WIIM) TEOPETUUECKHUX MPpoOsieM B 001acTi po(ecCHOHaTLHOM
nearenbHoctH.  [lo  pesympraram  3ammurtel  BKP  rocymapcrBeHHON
sk3ameHaoHHoN komuccueil (I'DK) ycranaBnuBaercs ypoBEeHb MOATOTOBKH
BBIITYCKHUKA K PEIICHHUIO MNpPO(EeCCHOHANBHBIX 3aJad M COOTBETCTBUS €r0
noarotoBku TpeboBanusim OI'OC BIIO u pemraercs Bompoc O MPUCBOCHUU
CTYJEHTY KBaM(uKamu «0akamaBpy.

K Brmonnenuto BKP nonyckarorcest cTyAeHThI, KOTOPBIE YCIEIHO CAAIN
roCy/1apCTBEHHbIN HK3aMEH 110 HAIIPABJICHUIO U MPOQPIIIIO MOATOTOBKH, IPOILIN
Y 3aIUTUIN [IPOU3BOJCTBEHHYIO IIPAKTHKY.

OcHoBuble TpeOoBanust k BKP ompenenenst  «Metogunueckum
PYKOBOJCTBOM IO CTPYKTYpE, COAEpPX aHUI U OG(OPMIIEHUIO BBIITYCKHON
KBaTU(UKAIMOHHON pabOThl 00YyYarOUXCs M0 OCHOBHBIM MPOGheCCUOHAIBHBIM
o0pa3oBaTeNbHBIM MIPOTrpaMMaM BhIcIero oopazoBanus» 2019 r.

B HacrosmmMx METOIWYECKUX YKA3aHUSX TMPUBOAATCA HEOOXOAUMbIE
CBEJIeHUS MO mpakTudeckod peanmmzanuu BKP  mnsa  oOydaromuxcst 1o
HanpasieHno 18.03.02 mo mporpammaM akKageMHUYE€CKOTO W MPUKJIATIHOTO
OakanaBpuara. [IpuBenens! TpeOboBanust kK BKP, ctpykTypa paboThl, coaepxaHue
OCHOBHBIX pa3leIoB M YyKa3aHWs [0 UX BBIIOJHEHUIO, TpeOOBaHUSA K
odopmIeHUIO TpaduUecKoil yactu, pekomeHaamnuu mo 3amure BKP.

1. Opranu3anusi BbIMYCKHOH KBAJTU(UKANMOHHOH PadoThI

Oo6mee pykoBoactBo BKP ocymectBiser 3aBenyromuii  kadeapoi
nepepadotkn Heptu u raza (ITHI); nist HemocpeaCTBEHHOTO PYKOBOJICTBA
Ha3zHauaetcsa pykoBoautesnbs BKP u3 uncna Benymumx npenogasareneid kKageapsl.
PykoBonutenu u tembl BKP yTBepxkaaroTcst npuka3zom no HHCTUTYTY.

PykoBogutens BKP koHCynbTHpyeT oOyyaromuxcs MO pacluCaHulo,
OKa3bIBAET CTYJEHTY MOMOIlb, HAMPABISAET €ro paboTy, BBISBISET HEIOCTATKU
BKP. Ha koHCynbTamusix 0OOy4aroIIMICS OKJIAJIBIBAET O XOJI€ BBIMOJHEHUS
paboThl W TPEAOCTaBIIIET Ha NPOBEPKY BbINONHEHHbIE pasnensl BKP.
3akoHueHHass W OQOpMIICHHAs B COOTBETCTBHMU ¢ TpeboBanusmMu BKP B
YCTAHOBJICHHBIE CPOKM CHIA€TCsi Ha NOANMUCH PYKOBOIWUTEIO, IPOXOIUT
IIPOBEPKY Ha HOPMOKOHTPOJIb U IUIATMAT M IIOCJE YTBEP)KIACHHUs 3aBEIYIOLLNM
kadenpoit mpexacrapnsieTrcss K 3ammre. l[IpegycMoTpeHa Takke Mpoueaypa



MIPEABAPUTEILHOMN 3alTUThI PA0OTHI, T/IE PYKOBOJIUTEIIEM OIICHUBAETCS CTEIECHb
BJIAJICHUSI MATEPUAIIOM U OTPAOATHIBAIOTCSI HABBIKU IMyOJIMYHOM 3aITUTHI.

[Ipy 3HAYMTENBPHOM OTCTAaBAaHMM B Cpokax BbIoNHEHUs BKP wumm
HEY/IOBJIETBOPUTEIILHOM KadecTBE paboThl Ha 3acenaHud kadeapsl (B
MPUCYTCTBUM OOYYaIOIIETOoCs])) MPUHUMAETCS PEIICHHE O LeJIeco00pa3HOCTH
nanbHeime pabotel. Ctynent, He BoimoiaHuBIIMNE BKP B ycraHoBieHHBIM
CPOK, HE JOIyCKaeTcs JO0 3allldThl M OTYMCISIETCS W3 YHUBEPCUTETA 32
HEYCIIEBAEMOCTb.

2. He.]'lld H TEMAaTHKaA BbIITYCKHBIX KBaJII/Iq)I/IKa]_[I/IOHHI)IX paﬁoT

BrimyckHas kBanu@uKanuoHHas paboTa UIMeeT CBOCH LIeJbIO:

- pacUIMpEHHE, 3aKPETUICHUE U CUCTEMATU3AINI0 TEOPETUUECKUX 3HAHUM,
MPUOOPETEHNE HABBIKOB MPAKTUYECKOTO NPUMEHEHUS OSTUX 3HAHUW TIpH
pelIeHNN KOHKPETHON MPOU3BOJCTBEHHOW WJIM HAYYHOM 3ajaud; YriIyOJeHHe
TEOPETUYECKUX 3HAHUW B COOTBETCTBUH C 3afaHHOM TeMoii BKP;

- pa3BUTHE HABBIKOB BEACHUS CAMOCTOSATENBHBIX TEOPETUYECKUX U
DKCIIEPUMEHTAIIBHBIX MCCIIEIOBAHUKA M PAaCueTOB; pPa3BUTHE TBOPUYECKOU
VHHUIMATUBBI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH U OPraHU30BaAHHOCTH;

- pa3BUTHE HABBIKOB pabOThl C TEXHUYECKOW JOKYyMEHTAaIlHe
MIPOU3BOJICTBA;

- OpuOOpETEHHE OMNbITa MPEACTABICHUS U MyOJIUYHOM  3alUThI
pE3yJIbTATOB CBOEH JIESITEIbHOCTH.

Temarnka BKP cBsi3aHa ¢ pemieHHeM akTyalbHBIX 3aJad MPEAIPUATAN
OTpaciad WM pEUIEeHUEM Hay4yHbIX 3aJad B MNpPOPECCHOHAIBHOU cdepe.
OOBekTamMu pa3pabOTKU CIIyKaT ammapaThl U arperatbl YCTAaHOBOK MOJATOTOBKHU
u nepepabotku HepTu u raza. Temoit BKP MoxkeT ObITh KOHCTpYKTHBHAS
pa3paboTKa OJHOTO M3 OCHOBHBIX ammapaToB (arperaToB) TEXHOJOTUYECKOMN
YCTAHOBKHM B paMKax MpOEKTa, MOJACPHHU3ALINH, PEKOHCTPYKIIUU.

[Ipu  pa3paboTke  TEMaTUKHU, CBSI3aHHOW C  PEeKOHCmMpYKuueil
(MonepHHM3aIMel)  JSHCTBYIOIIETO  IMPOM3BOACTBA HAa  OCHOBE  HOBBIX
MPOU3BOJICTBEHHBIX JAHHBIX WM Pa3pabOTOK HAYYHO-HCCIIENOBATEIbCKUX H
MPOCKTHBIX  YYpeXJAeHWH, B  paboTe  cleayeT TMPOBECTH  PACUETHI,
MOATBEPKAAOIIME BO3MOYKHOCTh MCIOJIB30BAaHUS AaIllapaToOB MPU YBEIUYCHUHN
MOIIIHOCTH JIEHCTBYIOIIEH YCTaHOBKH, WM OOOCHOBAaTh 3aMEHYy ammaparta (Wiu
BHYTPEHHHUX YCTPOMCTB) JUIsl YAYUIIEHUs KayecTBa MPOAYKIIMH, PEIICHUS 3a]1a4
HHEPro- pecypcocOepeKeHHs U T.II.

[Ipu npoekmupoeéanuu HOBBIX TPOU3BOJICTB CIEAYET MPOBECTU PACUETHI
000pyIOBaHUs YCTAHOBOK C IOCIEAYIOIIUM KX BBIOOPOM W MPOBEPKOM Ha
MIPOYHOCTb.

B  pabore  mpemycmaTpuBaeTcsi ~— peHIeHHWE ~— TEXHUYECKUX U
TEXHOJIOTUYECKUX BOIIPOCOB MIPUMEHUTEIIBHO K NEATENBbHOCTH
COOTBETCTBYIOIINX MPEINPUITUNA HedrerazonepepabdaTpIBatoIIeH u



HepTeXUMUYeCKO  mpombinuieHHOocTH. B pamxax BKP  pgomyckaercs
BBITNIOJIHEHUE HAYYHO-UCCe008amenbcKkux padoT M0 TEMATUKE BBITYCKAOIIEH
WIH POJCTBEHHOU Kadeap YHHUBEPCUTETA, a TAaKKE HAYyYHO-HUCCIIEOBATEIBCKUX
Y IPOCKTHBIX UHCTUTYTOB.

Pa3zpabotka BKP nomkHa ocyliecTBIsSTbCS Ha KOHKPETHBIX MaTepuaiax
OpeanpusTUs,  sBIAOUIerocss  0a30d  NPEAJUIUIOMHOM — MpakTUKA  C
MCITOJIb30BAaHUEM OTUYETA IO MPEIAUIUIOMHOMN IPAKTHKE.

B BeimyckHO# KBamM(pUKANMOHHOW paboTe, MPUMEHHUTEIHHO K TEME,
PEKOMEHYETCs OCBEILATh BOIIPOCHL:

— aHANU3 TEXHUYECKOM TUTEpaTyphl 10 TeMe padoThl;

— TeXHOoJIoTn4yeckoe ohopMiIeHrEe IPOU3BO/ICTBA;

— KOHCTPYKTHBHO€E MCIIOJTHEHUE OCHOBHBIX aNIapaToB (arperaTos);

— DKCIUTyaTalluM, PEMOHTA U MOHTAKA allapaToB YCTAHOBKH;

— aBTOMATU3aLMU [IPOU3BOACTBEHHBIX IIPOLIECCOB.

3. TpeGoBaHusi K CTPYKType H COJAEP:KAHMI0 BbINMYCKHBIX
KBAJTU(UKANUOHHBIX PadoT

BKP cocrouT u3 ABYX OCHOBHBIX YacTel: paCUETHO-TIOSICHUTEIBbHOMN
3aMUCKHU U rpauIecKoil 4acTu.

Pacuémmno-noacnumensnasa 3anucka 10 CBOEMY COACPKAHUIO JOJDKHA
cooTBeTCTBOBaTh 3amannio Ha BKP u BkitoyaeT B ce0s TUTYIBHBIN JIKCT,
ABJISIONIMICS TepBOMl cTpanuled 3amucku, 3amanuss Ha BKP, pedepar,
Coliep’KaHMe U 00s3aTelbHbIE pa3lielibl W Mojpaslenbl. PekomeHayeTcs
CJIeAyIoNIasi CTPYKTypa pacueTHO-TOSCHUTEIHLHOM 3aIUCKU:

TUTyNbHBIN JIUCT

3ananue Ha BKP

Pedepar

Conepxxanue

Omnpenenenus, 0003HaUCHUSI, COKpAICHUs (MpU HEOOXOAUMOCTH )

Beenenue

1. JluteparypHbliii 0630p

1.1 ®usnKo-XMMUYECKHE OCHOBBI IpoIecca
1.2 Texnomoruaeckoe ohopMIICHHE TTpoIiecca
1.3 AnnaparypHoe opopmiieHre poliecca
2. TexHonornyeckast 4acTb
2.1 XapakTepucThKa ChIpbs U TOTOBOM MPOAYKIIUU
2.2 OnucaHue TeXHOJIOTHYECKON CXEMBbI
2.3 MarepuanbHbIii 0ataHC MPOU3BOACTBA
3. Mexanuueckast 4acThb
3.1 KoHCTpyKITUS ¥ IPUHIINT ISHCTBHSI MPOSKTUPYEMOTO arrapara
3.2 TexHONMOTHYECKUI pacdyeT OCHOBHOTO arrapara
3.3 PacueTsl Ha MPOYHOCTH OCHOBHBIX Y3JIOB U JIETalIeH amnmapara



3.4 DkcrryaTanusi OCHOBHOTO 000PYIOBaHHUS
3.5 PeMOHT 1 MOHTaX OCHOBHOTO 000pYy10BaHUs
3.6 BcniomorarenbHOE 000py10BaHHE TEXHOJOTHUYECKOTO 00BEKTA
4. KUII u aBromaTu3aius mponu3BOJICTBA
3aKJII0YeHHe
CnHcoK UCTIOIb30BaHHBIX HICTOYHUKOB
[Tpunoxenus

I'pagpuueckas uacmeo BKIIOYACT:

— IPUHIMITHATBHYIO TEXHOJIOTHYECKYI0 CXEMY YCTaHOBKH;

— CXEMy aBTOMATH3aIlU{ y3JIa TEXHOJOTHUYECKOW CXEMBI, BKIIOUYAIOIIETO
pa3pabaThIBacMbIi aIapar;

— 4epTEx 001Iero Buaa pazpadbaTeiBa€MOro anmnapara,

— YEepPTEXU DJIEMEHTOB U y3JI0B anmapara (IeTaupoBKa).

Crpyktypa Hay4Ho-uccinenonatenbckoit BKP  ompenensiercs  mo
COTJIaCOBAHUIO C PYKOBOJHUTEIEM C YYETOM TEMAaTUKHU MCCIICIOBAHUN.

4. PexoMeHIAUMU 1O BBINOJHEHUIO OTAEJIbHBIX CTPYKTYPHBIX
3JIEMEHTOB BBINIYCKHOH KBAJIN(PUKAINOHHOMH PAdOThI

4.1 TpeOGoBaHMs K He HyMepyeMbIM CTPYKTYPHBbIM 3j1eMeHTam BKP

Hymepamms, xak paspenam BKP, He mnpucBamBaercs creayromuym
CTPYKTYpHBIM 3jieMeHTaM K He HyMepyeMbIM CTPYyKTypHbIM anemeHTtam BKP
otHocsTcs:  «TutynpHbI — JucT», <«3amanue Ha BKP», «Pedepary,
«Copepxxanuey», «OmnpeneneHusi, 0003HAYCHUs, COKpalleHus», «BBeneHuey,
«3akiroueHne», «CuCcoK UCIOJIb30BAHHBIX UCTOYHHUKOBY, «lIpritoxkeHus .

Tumynvnotit aucm. Ha TUTYJIBHOM JINCTE NPUBOIATCS CIEAYIOLINE
CBEJICHMSL:

— HAaUMEHOBaHWE U TOJYMHEHHOCTh 00pa30BaTENbHOM OpraHu3alluu, B
KOTOPOM BBHINIOJIHEHA padoTa;

— Tpu(BbI COTIacOBaHMUS;

— tema BKP (cTporo B COOTBETCTBMH C MPUKA30M MO HHCTUTYTY 00
YTBEPKJICHUH TEMBI);

— mudp BKP;
— JOJDKHOCTH, YUYCHBIE CTeNeHH, (paMWIMK U WUHULHUAIIBI PYKOBOAMUTE,
CTYAE€HTa,  OTBETCTBEHHOIO 332  HOPMOKOHTPOJIb M  3aBEIYIOILIEro

BBITTyCKarolen kadeapoii;

—nata BeinoaHeHus BKP (ron).

[Tpumep odopmienus TUTYIBHOTO JucTa TIpuBeAEH B [Ipunoxenun A.

3aoanue na BKP. 3ananue na BKP cocraBnsiercss pykoBoOguTENEM,
YTBEPKJIaeTCA 3aBenyronuM Kadeapoid U BBIJACTCS CTYACHTY IOCTE 3allUThI
MPEIIUIUIOMHON TPakTUKU W yTBepxkaeHus Tembl BKP mpukazom mno



MHCTUTYTY. 3aJjaHue pa3MeIaeTcs NOCJe TUTYJIbHOIO JIMCTAa U NEperieTaeTcs
BMECTE C OCHOBHOM YaCThIO 3AIHUCKHU.

[Tpumep 3ananus na BKP npuenén B [Ipunoxxenun b.

Pegpepam. Pedepar — kpatkoe wuznoxenue coaepxkanuss BKP,
BKJIIOYAIOIIee OCHOBHBIE (haKTHUECKHE CBelleHUs U BbIBOJBL. O0BEM pedepara
HE J0JKEH MPEBbIIATh 00HOU CTpaHuIlbl. Pedepat gomkeH coaepxarh:

— cBegeHusi o0 oObeMe mnosicHuTenbHOM 3amucku BKP, konuuectBe
WUTIOCTpAllUid, TaOJaUI, NMPWIOKEHUM, MCMOJb30BAHHBIX HCTOYHUKOB, JIUCTOB
rpauIecKoi YacTu;

— TIepeyYeHb KIIOYEBBIX CJIOB, BKIOYarmuil 5-15 ciaoB wmm
CJIOBOCOYETAaHMM M3 TeKcTa ImosicHuTenbHOM 3amucku BKP, kortopeie B
HauOONIbIIEH MEpe XapaKTepU3YIOT €¢ COACpXKaHHE U PACKPBIBAIOT CYIIHOCTb
paboTel. KiltoueBble cCliOBa TMPUBOMASTCS B HUMEHHUTEIBHOM TMAACKe W
3aMKUCHIBAIOTCS CTPOYHBIMH OyKBaMU 4epes3 3amsiThie.

Tekcr pedepara T0KEH OTPaKaTh:

— IIPEJIMET, TEMY, LIeJb U 3a]1a4l pabOThI;

— METOJIMKH WJIA METOI0JIOTHIO MPOBEACHUS padOThI;

— MOJIyYEHHBIE PE3YIIbTATHI;

— 00J1aCTh MPUMEHEHHUS PE3yJIbTATOB;

— BBIBO/IBI;

— JOMOJIHUTENbHYI0 HH()OPMAIIUIO.

CkBO3Hasi HyMepauus 3alicKy Ha pedepare e cmagumcsi.

[Tpumep opopmnenus pedepara npuseneH B [Ipunoxenuu B.

Cooeporcanue. B conepXaHUM TIPUBOJIUTCS TIEPEUYEHb CTPYKTYPHBIX
AJIEMEHTOB, PAa3/JeioB, MOAPA3/EI0B, IYHKTOB, MOJANYHKTOB C YKa3aHHEM
HOMEPOB CTPaHHUIl C KOTOPHIX HAYMHAKOTCSA 3TH AJEMEHTHI. TUTYJIbHBIM JIHUCT,
3ananue Ha BKP u pedepar B conepkanuu He ykazul8aomcs.

«CopnepxaHue»  BKIIOYAET: BBEJICHHE; HAMMEHOBAHHE  pa3/elioB,
MO/pa3/eyioB,  MyHKTOB W TMOAMYHKTOB  JIUTEpaTypHOro  o030pa,
TEXHOJOTMYECKOM YacTu, Mexanudeckor dyactu, KHWII um aBromarmszaumuu
MPOU3BOJICTBA,  3aKJIIOYEHHUE, CIOUCOK  HCMHOJb30BAHHBIX  UCTOYHHUKOB,
HaMEHOBAHUE MPUIIOKEHUH C YKa3aHUEM HOMEPOB CTPAHMUII.

Onpeodenenus, 0603nauenus, cokpauieHus. Y CIOBHbIC 0003HAUCHHS U
COKpallleHHs OO0JEer4arT ¢ YCKOPAIOT NPOLECC UTEHHUs, CIOCOOCTBYET
CHUKEHUIO pacxoja Oymaru. B CIIUCOK HE BKJIFOYAIOTCS
ycTol4MBbIE a00peBHATYphI, OOIICYNOTPEOUTEIbHbIE U  OOIIEU3BECTHBIC
cokpaienus, Hanpumep: HII3, I'TI3, ABT, LI®JTY, ABO u T.11.

Ilepeyenp omnpeneneHuit, Kak IPaBWIO, HAYMHAIOT CO CJIOB: «B
HACTOSIIEH BBIMTYCKHOW KBaIU(UKAIMOHHOW padOTe MPUMEHSIOT CIETYIOIIHNE
0003HaYEHHUsI C COOTBETCTBYIOIIMMHU OTPEACICHUSIMHU. ..». CIUCOK TMPUBOIUTCS
B BHJe cTojOma. B crmmcke mocie cokpaiieHus Wiu yCIOBHOTO 0003HAYCHUS
yepe3 TUPE MPUBOAUTCS €To pacindpoBka.

B cmucke ycnoBHBIX 0003HaUEHUN CHaYalla yKa3bIBAIOTCS B al(paBUTHOM



MopsiIKE 0003HAYEHUSI B PYCCKOW TPAHCKPHIIIIUH, 3aTEM B JIATHHCKOW, B KOHIIE
— B TPEYECKOMU.

VYcaoBHbie 0003HAYEHUS BETUYMH YKa3bIBAIOTCS C €IMHUILIAMHA B CUCTEME
CH, manpumep:

P — naBnenue, MlIa;

t — remmeparypa, °C;

F — IOBEPXHOCTH TEIIOOOMEHA, M;

[6] — momyckaemoe Hampspkerue, MITa/m.

Beeoenue. Crpykrypusbiii anemenT «BBEJIEHUE» nomxeHn coaepxarb
OLIEHKY COBPEMEHHOTO COCTOSHHSI 0003HA4Y€HHOU MpoOiIeMbl, 000CHOBaHHUE U
bOpMYITHPOBKY MPaKTUYECKON 3HAYUMOCTH UCCJIeI0BaHUS TUTSL
npodeccuoHanbHOM chephl ASSITETbHOCTH.

Bo BBejeHuu wu3naraloT OCHOBHBIE 3aJaud B OOJACTU Pa3BUTHS
pa3pabaThiBa€MOT0  MPOU3BOJICTBA B  LIEJIOM, OTMEYAeTCs  3HAYCHUE
paccMaTpuBaeMOro npoiiecca B MIPOMBIIICHHOCTH. [IpuBoauTCH
XapaKTepUCTHKA COCTOSHUSI M MEpPCIEKTUB  pa3BUTUSA  IPOU3BOJICTBA,
paccMaTpUBAIOTCSL OCHOBHBIE HAIIPABJICHHUSI HCIIOJIb30BaHUSA IOJIYyYaeMbIX
MPOIYKTOB.

Bo BBenenun k BKP npouzeoocmeenno-mexnonocuueckoco HanpapieHus
pEKOMEHIyeTcsi  O0OCHOBAaTh  HEOOXOAMMOCTH  MPOEKTUPOBAHUS  HOBBIX
O0OBEKTOB, PEKOHCTPYKIIHH, COBEPILIEHCTBOBAHHUS 000pya0oBaHUs
TEXHOJIOTHYECKHUX MPOLIECCOB, PAIMOHAIIBHOIO MCIOJIb30BAaHUSI MaTEPUAIbHBIX
U DHEPreTUYeCKuX pecypcoB. Bo BBeJeHUU MNPUBOAST XapaKTEPUCTHUKY
COBPEMEHHOIO COCTOSIHMSI PEIIAEMOM TEXHUYECKOW U TEXHOJIOTUYECKOU
npobsembl B Poccum u 3a pybOexom; dopmymupyror uenu BKP, ee
aKTyaJIbHOCTU Y MTyTH PEUIEHUS TOCTABJICHHOMN 3a/1auu.

Bo BBemenunm « BKP  wHayuno-uccreoosamenvcxoco  xapaktepa
PEKOMEHAYETCSI OTPAXKATh CIEAYIOUIME BOMPOCHI: aKTyalbHOCTh IMOCTABICHHOMN
npoOJeMbl; HOBU3HY TMOJXO0Ja K PEIICHUIO IIOCTaBJICHHOW 3aJauyud W
MpaKTUYECKas 3HAYMMOCTh PaOOTHI.

3axkntouenue. B «3akiatoueHUN» CleAyeT NPUBECTU KPATKUE BBIBOABI U
NPEUVIOKEHHUST MO pe3yibTaTaM pEILICHUs] TOCTABIEHHBIX 3aJad, OTPa3UTh
BHECEHHBIE TEXHUYECKHE M TEXHOJIOTMYECKHE MPEIJIOKEHUs, I0Ka3aTh
BO3MOXXHOCTh ~ HCNOJB30BaHWUs  pe3yiapraroB  BKP  Ha  mpaxruke.
«GAKIIIOYEHUE» He nomKHO cofepKaTh PUCYHKOB, GOPMYIT U TaOIHII.

Cnucoxk ucnonv308anubvlx ucmoyHukoe. bubnuorpaduueckuii CrMUcok
CBUJETEIBCTBYET O CTENEHH M3YYEHHOCTH MpOoOJeMbl, C(HOPMUPOBAHHOCTU Y
BBIITYCKHUKA HAaBBIKOB CaMOCTOSITEIbHON paboThl ¢ juTepatypor. Crucok
JIOJDKEH COJiepKaTh MEepeyeHb TOJbKO TE€X MCTOYHUKOB, KOTOpbIE (haKTHUUECKH
MCNOJIb30BANUCh Npu BbinosiHeHMH BKP. Mcrounuku cnenyer pacnosarats B
MOPSI/IKE TIOSIBJICHUSI CCHUIOK B TekcTe 3amucku. CBenmeHus 00 HCTOYHUKAX,
BKJIFOYCHHBIX B CIUCOK, HEOOXOAMMO JIaBaTh B COOTBETCTBHH C TPEOOBAHUSIMHU

I'OCT 7.1-2003, TOCT 7.82-2001 (uau 'OCT P 7.0.5-2008). Criricok 10JKeH



BKJIFOUATh M3YYECHHYI0 M HCHOJIb30BaHHYIO B BKP smrepartypy, B TOM uucie
U3JIaHUSd Ha HWHOCTPAHHOM sI3bIKe (IIPU HEOOXOAMMOCTH) U DIEKTPOHHBIC
pecypcbl. He menee 25% HCNOIb30BaHHBIX UCTOYHUKOB JIOJKHBI OBITH U3/IaHBI
3a rociaeaaue 10 ner.

Ilpunoscenus. CTpyKTypHbIA 351eMeHT «lIpunoxkeHus», Kak IMpaBuUio,
COZIEPKUT MaTepualibl, CBsi3aHHbIE ¢ BbloHEeHMEeM BKP, kotopeie mo kakum-
J1M00 MPUYMHAM HE MOTYT OBITh BKJIFOUEHBI B JIPYTUE CTPYKTYPHBIE DJIEMEHTHI.
B kadecTtBe TmpHIOKEHUH MOTYT OBITh, HalpUMeEp, JOMOJHUTEIbHbIC
WUTIOCTPATUBHBIE MAaTepUasbl (CXEMBbI, 3CKU3bl), MaTEPUAIIbl TPE3CHTALNN, aKT
BHEJIPEHUSI PE3YJIbTAaTOB HCCJIEIOBAHMM, 3asBKa HAa MAaTEHT, HAy4YHas CTaThs
(omyOnuKoBaHHAsT WM TPEACTaBICHHAas K MyOJMKaluu), HHPOpMAIUsI O
noknagax Ha KoHpepenmusx mno Teme BKP, mnporokonbl mpoBen¢HHBIX
HCCJIEIOBAHUN U T.II.

HaumenoBanust cTpykTypHbIX 37eMeHTOB «Pedepar», «CopepxaHue»,
«Onpenenenusi, 00O3HAuUEHUs, COKpalleHus», «BBeaeHue», «3axiroueHue»,
«CHIMCOK MCIIOJIB30BAaHHBIX MCTOYHHUKOBY, «lIpHiIOKEHUA» 3alMChIBAIOT B BUJE
3aroJIoBKa B CEPEIMHE CTPOKM CHMMETPUYHO OTHOCUTEJIBHO TEKCTa
NPONUCHBIMU OYKBAMH.

[IpaBuna opopmienus cTpykTypHbIx anemenToB BKP npusenens! B 11.5.

4.2 TpeOoBaHusi K  COHEP/KAHMIO  Pa3lejoB  BBINYCKHOM
KBAJIH(PUKALUOHHON PadoThI

K  paspgenam BKP OTHOCSITCSI: «JIuteparypHbiit 0030p»,
«Texnonornueckas vacte», «Mexanndeckas yactb», «KUII u aBroMaTuzanus
npousBoacTBay. HammenoBanuwe pasznenoB BKP HayuHO-uccnemoBaTenbckoi
HAIPaBJICHHOCTU OMPEEISIETCS B COOTBETCTBUM C TEMAaTHUKON pabOThl TIO
COTJIACOBAHUIO C PYKOBOJUTEIIEM.

4.2.1 J/IutepaTrypHblii 0030p

[Tpu BBINOJIHEHUHU AAHHOTO pa3jesia He00X0AUMMO UCIOIb30BaTh YUEOHYIO
U HAyYHO-TEXHMYECKYIO JIUTEepaTypy IO paccMaTpuBaeMoil mpobieme.
XKenarenpHO Takke MPOAHATU3UPOBATH MyOJIMKAIMU B HAYYHO-TEXHUYECKHX
KypHaJIax M MATEHTHYIO JINTEPATypy 3a MOCJIEeIHUE TOMAbI, KaTaJlOTH 3aBOJOB-
U3roTOBUTENEH oOopymoBaHus oTpaciu. Ilpm odopmiieHnn mUTEpaTypHOTO
o030pa HEOOXOAMMO JeNaTh CChUIKM Ha HCIOJIb3yEMbIE JIUTEPATYPHbIC
HCTOYHUKHU. PexoMenyemas cTpykTypa 0030pa npuBeneHa B m.3.1.

B 00630pe cnemyer paccMoTpeTh PU3UKO-XUMUYECKHUE OCHOBHI MPOIIECCa,
TEXHOJIOTHIO €r0 OCYILECTBICHHUS, IPUBECTH TUIIOBBIE TEXHOJIOIMUECKHUE CXEMBI.
bonee mompoOHO criemyeT paccMOTpeTh 00OpYyIOBaHME, HCIOIB3YEMOE IS
OCYILIECTBJICHUS TMpOIecca, MPOaHATU3UPOBATE OCOOCHHOCTH KOHCTPYKIIMH
anmapaToB, MPHUBECTH ACKU3bl. MaTepuanbl, NMPUBEACHHBIE B JUTEPATypHOM
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0030pe, JTOJKHBI CIY)KUTh OCHOBOH JUISI BBIOOpA TEXHOJOTHYECKOW CXEMBI H
OCHOBHOT0 000pyaoBaHus, paccMarpuBacmoro B BKP mporiecca.

[Ipu cocraBiieHnu 0030pa CleAyeT JaejaTh CChUIKA Ha HCIIOJIb30BaHHBIC
JUTEepaTypHbIe HCTOYHHUKH B COOTBETCTBUHU C TPCOOBAHUSAMH, U3JI0KEHHBIMH B
m.b.

4.2.2 Texnojiorn4eckast 4acTh

B texnomornueckor yactu BKP mpuBoauTCs XapakTEpUCTUKA CBIPbS U
MOJy4ae€MOU MPOIYKIMU, ONMHUCAHUE TEXHOJOTMYECKOM CXEMbI, MATEPUATIbHBIN
OanaHC Mpou3BOACTBA (YCTAHOBKH).

Pe3ynbTaThl TEXHOJOTMYECKHX pAacYETOB SBIIAIOTCA OCHOBOM  JUIS
BBINOJIHEHUSA Noceayromux pasaenos BKP.

Xapakmepucmuka colpba u 20mo6oil npodyKkyuu. B 3701 4acTu MpoeKTa
CIeAyeT yKa3aThb XapaKTEPUCTUKU HCXOJIHOTO CHIPbS, MAaTE€pUajoB, MOJIYIPO-
JYKTOB W TOJy4aeMOW MPOAYKIIMU B COOTBETCTBUU ¢ TpeOoBaHusiMu ['OCTa
win TY. JlanHblil myHKT oopmisieTcss B BUjae Tabuuibl o ¢popme Tabdn.4.1, Ha
OCHOBAHHWHU MPOU3BOJACTBEHHBIX JAHHBIX, MOJYUYECHHBIX MO MECTY MPOXOKIACHUS
MPEIAUIIIOMHON MPAKTUKHU.

Tabnuua 4.1 — XapakTepucTHKa ChIpbs U TOTOBOM NPOAYKIIUU

Hanmenosanue I'OCT mm TY Toxasarens Hpenemnsr
Ka4yecTBa U3MEpEHUs

HcxonHoe ChIpbE:

1.1. 'oCT

1.2. TY

['oToBas mpoayKuMs:

2.1.

29 Ioct

Onucanue mexnonozuueckou cxemovl. B 3TOM 4acTu CleAyeT U3JI0KUTh
CYIITHOCTh BBIOPAHHOT'O METO/Ia MMPOU3BOJICTBA U YKa3aTh €r0 MPEUMYIIECTBA 110
CPaBHEHUIO C APYTHUMH, PACCMOTPEHHBIMU B TUTEPATYPHOM 0030DE.

B myHKTe TpUBOIWTCA TPUHIMMHAIBHAS TEXHOJOTHYECKas cXeMma
yctanHoBku (6e3 mpubopoB KUIT u A u mapamiensHO paOOTarONIMX anmapaToB)
U €€ ONMCaHHue.

TexHonorndyeckas cxeMa BBITIOJHIETCS B YCIOBHBIX OOO3HAYCHHSIX B
cooTBeTcTBUM ¢ TpeboBanusmMu ['OCTa, m3nmokennbiMu B [26]. Ha cxeme
HEOOXOJMMO yKa3aTh TOTOKHM CBIpbS M  TPOAYKIIMH, OCHOBHOE W
BCIIOMoOrarejibHOe 000py/I0BaHUE; MPH ATOM amnmapaThl CIeayeT HyMepOBaTh,
VYUTBIBasE WX THUII W HayuHAS C TEPBOM TO3WIUU IS KaXKJIOW TPYIIIBI
annaparoB. Hanpumep, K-1... (komonnsie annapatsl), H-1 ... (Hacocsr), T-1...
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(TermooOMeHHMKHM), W T.0. Ecaum NpoW3BOACTBO BKIIOYAET HECKOJIBKO
UJCHTUYHBIX JIMHUM (HUTOK), TO MPUBOJUTCS MPUHIMUIIMAIBHAS CXeMa OJHOU
auHuu  (HUTKM). Eclii Ha yCTaHOBKE UMEETCS HECKOJIBbKO MapajliebHO
paboTaOMMX OJHOTUIIHBIX alMapaToB, TO HA CXEME MOKa3bIBAIOT TOJBKO OJHMH
anmapar ¢ ykazaHueM ux konudectBa (Hampumep, C — 1-3 — Tpu napaienabHo
paboTaromux cernaparopa).

[Ipy ommcaHWM TEXHOJOTMYECKOW CXEMBI CIEAYyeT YKa3blBaTh IOTOKHU
BEILIECTB, almaparbl, OCHOBHbIC MapaMeTphl (TeMIlepaTypy, AaBJICHUE); MOCIHE
HA3BaHUA arlliapara CleayeT yKa3bIBaTh €ro 0003HAUCHUE Ha CXEME.

[IpuHIMNIMaTBEHAS TEXHOJOTHYECKAs CXeMa MPOU3BOJICTBA BHITIOIHSETCS
KaK PUCYHOK B COOTBETCTBUHU C TPEOOBAHUSIMU K PUCYHKaM U pa3MeIacTcs B
JJAHHOM pa3jiesie Toclie MEpPBOro yHmoMUHaHWs B Tekcre. l[lpuHiunuanbHas
cxema JOoJDKHA OBbITh Takke mpencraBiieHa W B rpaduueckoi yactu BKP nHa
mucte (Gopmata A3 B COOTBETCTBUM C TPEOOBAHUSAMU, MNPEABIBISIEMBIMH K
yepTekam (CM. 11.6).

Mamepuansnoiii  6ananc npouzsoocmea. MatepuanbHblii  0anaHC
COCTaBIISIFOT B COOTBETCTBUU C 3aIaHHON MOIIHOCTHIO MPOU3BOACTBA MO CHIPBIO
uiu rotoBoMy Tmpoaykty. [ns BKP, cBA3aHHBIX C pPEKOHCTPYKLUHMEH WIH
MOJICpHU3AIIMEH  MPOU3BOJCTBEHHBIX OOBEKTOB C LEIbI0  YBEJIMYCHUS
MOIIHOCTH, HW3MEHEHHsS COCTaBa ChIpbSl WM KadyecTBa MPOIYKIIHH,
IPEIBAPUTEILHO HYKHO C/I€NIaTh COOTBETCTBYIOIINE OOOCHOBAHHS.

CocraBnenue mamepuanvhbix OaqaHCOB JIEKUT B OCHOBE pacyera
TEXHOJIOTUYECKUX YCTAaHOBOK MW amnmapaToB. B 3aBUCUMOCTH OT MCXOJHBIX
JIAHHBIX MaTepUaIbHbIN OalaHC YCTAHOBKHU COCTABJISIOT!

-C LENbI0 pacyeTa KOJIMYECTBA HCXOJHOTO ChIpbA ISl MOJYyYEHHUS
3aJIaHHOTO KOJMYECTBa 1I€JIEBOM MPOAYKIMHU (3aaHa MOIIHOCTh MO TOBAapHOU
MPOAYKIIUH);

-C LEJIbI0 OMNpEIEeNeHUs KOJWYECTBa IMOJy4YaeMbIX MPOJIYKTOB MpHU
M3BECTHOM KOJHMYECTBE IepepadaTbiBaéMOro ChIphs (3a7aHa MOIIHOCTH TIO

CBIPBIO).

J171st HenmpephIBHO JEHCTBYIONIUX MTPOU3BOJCTB, KaK MPABUIIO, OTIEPUPYIOT
rOJIOBOM  MOIIHOCTBIO TMPOU3BOJCTBEHHOTO o0BbekTa — N (T/rom; s
KPYMHOTOHHAXHBIX  MPOU3BOJICTB  —  ThHIC.T/TOA;  MIH.T/TO;). s

TEXHOJIOTUYECKUX OOBEKTOB MOJATOTOBKM WJIM MEPEePadOTKU YTIEBOIOPOIHBIX
ra30B MOIIHOCTH 3aJa€TCsI B OOBEMHBIX €IUHHUIIAX (MJ’IH.M3/F0)1, MJ'Ip)I.M3/I‘OJI),
MOATOMY TPU COCTABJIICHUU MaTepUaJIbHBIX OAJIAHCOB YCTAHOBOK HEOOXOJIUM
nepecyeT B MacCOBBIC €IMHUIIBI, UCIIOb3Ysl MU3BECTHYIO B3aMMOCBS3b MAacChl,
oO0beMa (MaccoBbIX M OOBEMHBIX ITOTOKOB) M IIJIOTHOCTH CBHIPHEBON WIIH
IIPOAYKTOBOU CMECH.

IIpy mpoBenEeHUM TEXHOJOTUYECKUX PACUETOB HCHOJB3YIOT YacCOBYIO
MIPOU3BOUTEIILHOCTh yCTaHOBKU — G (Kr/4ac). [[is HempepbIBHO MPOTEKAIOIINX
MPOIIECCOB TMPOM3BOAUTEIHHOCTh OMPENEISIOT C y4eTOM BpeMEHU pPabOThI
YCTAaHOBKHA B T€UEHHUU Toja — T3¢ ("ac), KOTOpOoe PacCCUUTHIBAIOT C YyUETOM
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HEOOXOJAMMOCTA OCTAaHOBKM TEXHOJOTUYECKOW YCTAHOBKM Ha IPOBEICHHE
peMOHTHBIX paboT (Tpey) ¥ BpeMeHH pocTost yCTaHOBKHU (Typocr):

Taq) = TKan - TpeM - THpOCT

rne Ty, — KaJleHaapHoe BpeMs — 71l HePEPhIBHO ACHCTBYIONMIEr0 00BEK-
ta — 365 guelt (365-24 yac)

[Ipy MpOEKTUPOBAHUU TEXHOJOTMUECKUX YCTAHOBOK YUWTBHIBAIOT TaKXkKe
IUIaHUpyeMbIil 3anmac MomHocTH (B npenenax10-15%) u texHosmornueckue mo-
Tepu (Ha ypoBHE 2-5%), HCTIOIB3Ys KOI(PPUIIMEHT 3amaca MOITHOCTH (JIJIs1 TIPHU-
BeZICHHBIX mipenenoB — K, =1,10-1,15) u xko3ddunmenT, yauTeBaromui IoTepu
(k, =1,02-1,05). IIpu >ToM TPOU3BOAMTEIHLHOCTh YCTAHOBKH OMPEICIISIOT IO

dbopmyie:
G =N-1000- K, Ky /T,

B npocreiimem cinyyae 3anac MOITHOCTH M IOTEPHU MOKHO HE YUUTHIBATb.

Banancel MOKHO COCTaBIIATH B BUJIC YPAaBHEHU, TAOJIUIL, CXEM.

OOuuit BuJ OalaHCOBBIX YpPaBHEHUM MOXHO TMPEJICTaBUThL B BUJIC
paBEHCTBA CYMMAapHBIX KOJHWYECTB IIOTOKOB, TMPUXOAAIMMX (NIPUX0]a) U
yXOJAIHKX (Pacxoj1) U3 YCTAaHOBKH ITOTOKOB:

Z Ginpux — Z Gipacx

B Ttabnuie marepuanibHOro OajniaHca MPUBOMST COCTABbI M KOJUYECTBA
MTOTOKOB BCEX KOMITOHEHTOB CHIPhSl M MPOAYKIMH (3HAas COCTaBBI MOTOKOB, %
Macc.), BKJItoUas TexHoyornueckue norepu. OOumili BUa TaONULbl IPUBEIEH B
tabmurie 4.2.

Tabnuua 4.2 — MatepuanbHblil 0aaHC TEXHOJOTHYECKON YCTAHOBKHU

IMPUXO PACXO/]
KommnoneH- % KommnoneH- %
Kr/4a T/TO N KI/4 T/TON
ThI (MOTOKK) | Macc ThI (OTOKHU) | Macc
1 1.
5 2.
....... Totepn
Htoro 100,0 | >G,"™™ Htoro 100,0 | YGpP**

[Mpu pacyere MaTepUANBHBIX OAJIAHCOB TMPOIIECCOB PA3JIMYHBIX THUIIOB
CJICAYET YUUTHIBATh UX ocoOeHHocTH [33].
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4.2.3 Mexanudeckast 4acTh

B srtom paznene nmpuBoauTcs mojpoOHas HHPOpMaALUS O pe3yibTarax
KOHCTPYKTOPCKHX  pa3pabOTOK, CBSI3aHHBIX C  MPOCKTUPOBAHHEM  HIIU
MOJICpHU3AIIMEN  TEXHOJOTUYECKOro  O0OpyAOBaHHS  paccMaTpUBAEMOM
ycTaHOBKUA. Kak mpaBuiio, B HHXKEHEPHYIO MPOpadOTKy BKIIOYAIOT OJMH
amnrmapar WwiM arperat (MamuHy), OT paboTbl KOTOPOTo 3aBUCHUT 3(DPEKTUBHOCTD
BCETO0 TEXHOJOTHMYECKOIro IMpolecca. JDTOT pas3jien sBiseTcs oCHOBHBIM B BKP
OakanaBpoB 1o HampapieHuto 18.03.02, BkIrOYarOMMl pacdyeTbl OCHOBHOIO
POEKTUPYEMOTO ammapaTa ¥ pPacCMOTPEHHE BOMPOCOB €ro JIKCIUTyaTallud |
oOCITy’)XKMBaHHUSI B Tpefenax pa3padaThiBaMOil TEXHOJOTUYECKOW YCTaHOBKH.
Pexomenayemas cTpykTypa paszaena npuseacHa B m.3.1.

Koncmpykuyua u npunyun oeiicmeus npoekmupyemozo annapama. B
ATOM MYHKTE MOJPOOHO OMMUCHIBAECTCS KOHCTPYKIIMS, MPUHIIUAI PAOOTHI, PEKUM
U YCJIOBHSI DKCIUTyaTallMy pa3pabaTbiBaeMoOro ammapara (arperara); 3/1ech e
NPUBOMASTCS €ro JIeTalbHBIM OSCKU3 B BHUJE PUCYHKA B COOTBETCTBUHU C
TpeOOBaHMSIMU K PHUCYHKaAaM M pa3MeliaeTrcs B JaHHOM IIYHKTE IOCJe
ynoMmuHaHus B Tekcte. ClokHble 00bEKThl OMUCHIBAIOTCS CHayayia B IIEJIOM, a
3aTeM 10 COCTaBHBIM d4acTaMm. Haubonee moapoOHO  OMUCHIBAIOTCS
OpUTHHAJIBHBIC AJIEMEHTHI KOHCTPYKIIUH, Tpe/jlaraeMble aBTOPOM.

B sTOoM myHKTe HEOOXOIMMO TaKKe yKa3aTh pOJIb U MECTO amrmapara B
TEXHOJOTHYECKOM TIpoIlecce, mapaMeTphl mporecca (TeMreparypa, JaBieHue);
MIPUBECTH XAPAKTCPUCTUKH IMOTOKOB W PEXKUMBI PabOThI  BBIOPAHHOTO
o0opy10BaHUS.

Texnonocuueckuii  pacuem  npoekmupyemozo annapama. s
JeTabHOM pa3pabOTKH, KaK IPaBUJIO, BEIOMPAIOT OAWH U3 OCHOBHBIX alapaToB
ycTaHoBKU. K 0CHOBHOMY 000pY/I0BaHUIO MPOU3BOJICTBA OTHOCSATCS ammaparsl,
MpeIHa3HAYCHHBIC JIJIS1 OCYIIECTBICHUS 1IEJIEBOTO TEXHOJIOTHYECKOTO MpoIiecca.
Hampumep, Ha ycTaHOBKax MOATOTOBKM He(TH W raza 3TO MOTYT OBITH
OTCTOMHUKH, AJIEKTPOJETHIPATOPHI, abcopOephl, amcopOephl; Ha YCTaHOBKax
nepepaboTkn HedpTH W raza — PpeKTU(PUKAIMOHHBIE KOJIOHHBI; Ha
HEPTEXUMUYECKUX TPEANPUITHSIX OCHOBHBIM OOOPY/IOBAaHUEM  SIBIISIOTCS
pEaKIMOHHBIC aIMapaThl.

B cBs3u ¢ pazHOOOpa3zremM KOHCTPYKIIMH amniapaToB COAepKaHUE TaHHOTO
paszena 3aBUCHT OT Ha3HAYCHHsS YCTaHOBKM M Tuma anmapata. OObem
TEXHOJOTHUECKHUX PAaCYETOB OMPEIENISICTCS MO COTJIACOBAHUIO C PYKOBOIAUTEIIEM.

Pacuer mo6oro o60pyaoBaHHUS OCYHIECTBISETCS C IENBIO OMPEISICHHS
peXUMOB paboOThl W TabapUTHBIX pa3MepoB ammapata. st 3Toro mpoBOAST
MaTepuajbHble (WM TEIIOBBIC), @ TAKXKE T'MIPABINYCCKUE U KOHCTPYKTHBHBIC
pacyeTshl.

MarepuanbHble pacdyeTbl CBOASAT B TaOJMIly MaTepuaibHOro OanaHca
anmapara aHaJIOTHYHO Ta0nuie 4.2 U WCTIONB3YIOT Jajiee ISl MOCIETYIOTNX
pacuetroB. [Ipu BBIIOJIHEHUH MATEPUATBHBIX PACUYETOB YYHUTHIBAIOT THII
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nporekatomero npouecca. Ilpy 3TOM NOAX0ox K pacyeTy pasiavyueH Ui
IPOLIECCOB, CBSI3aHHBIX C Pa3/I€JICHUEM OJHOPOJHBIX U HEOJHOPOJHBIX CMeceil
U Ul XUMHYECKHUX IIPOLIECCOB, COMPOBOXKIAIOIIMXCSA IMpeoOpa3oBaHUEM
VCXOJIHBIX PEareHTOB B MPOAYKThI peakuuu [33]. s XUMHUYECKHX TPOLIECCOB
pacdeTbl MPOBOAAT C MCIOJNB30BAHMEM TaKUX [ApaMeTpoB, KaK CTENEHb
KOHBEPCHM, CEJIEKTUBHOCTb, BBIXOJ (IPUHUMAIOTCS, Kak MpaBUiIO, IO
IIPOU3BOJICTBEHHBIM JAHHBIM).

[Ipy HeoOXoIMMOCTH TPOBOAST TEIJIOBOM pacyeT ammapara; Ipu
pa3paboTKe TEeMIOOOMEHHBIX ammapaToB WM HarpeBaTEeNbHBIX TPyOUaThIX
Ieyerl — 3TO OCHOBHOM BHJ pacuera. PesynbraTel pacdera NpEeACTaBISIOT B
BUJIC¢ TaONWIBI TEIIoBOTO Oamanca mo ¢opme Ttabmunbel 4.3. [lpu sToMm
ONPENENSIOT KOJUYECTBO TEIUIAa, BHOCUMOIO M YHOCHMOIO W3 ammnapara ¢
MOTOKaMHU BEIECTBA M TEIUIOHOCUTENIEH, C YYETOM H3MEHEHHUs arperaTHoro
COCTOSIHMSI BELIECTB, a JUId PEAaKIMOHHBIX allllapaToB TaKkKe M C YYETOM
TernoBoro 3¢ dexra peakuu. CymMmapHOe KOJIMYECTBO TEIJia B MPUXOIHON U
pacxoaHoM JacTsax OanaHca JOHKHO ObITh OJMHAKOBO.

Tabnuna 4.3 — TerioBoit O6anaHc anmnapara

ITpuxon KBt Pacxon KBt

Crarpu npuxo/a: Crartbu pacxoja:

1. 1.

2. 2.

Wroro Q1 Utoro Q>
[Q =Q,]

B mpomecce zudpasnuueckozo  pacuera  MNPOU3BOIAT  OICHKY
TUAPABINYCCKUX CONPOTHBJICHUN TP JBWKCHUH IIOTOKOB, pacyeT 3arpar
DHEPIMM Ha HMX TPEOJIOJCHHUE C IIENbI0 IOCICAYIOIIEro BbIOOpAa THIA U
MOIITHOCTH HarHerarens (Hacoca, KOMIIpeccopa W T.JI.); PacCUMTHIBAIOT
JaMeTPbl TMPUCOCAMHUTEIBHBIX IITYIIEPOB, IPUHUMASI UX B COOTBETCTBUHU CO
CTaHJAAPTHBIM PSJIOM JHAMETPOB.

Koncmpykmugnouii  pacdeT  BKJIIOYACT  OMNPEACIICHHE  OCHOBHBIX
rabapuTHBIX pa3MepOB amnmapara Wid ONPEACICHHE KOJWYECTBA CTaHIAApTHBIX
amnmapaToB, HEOOXOAUMBIX ISl oOecrieueHus 3aJaHHOW MPON3BOIUTEIHHOCTH.
Ha »Tom »Tame mnpoBOAST pacueT MPOTEKAIoMEro B ammapare Iporiecca,
MTO3BOJISIONININ ONPEACIIUTh OCHOBHBIC pa3Mephl (JIMaMeTp, IJTMHA WU BBICOTA),
UCITOJIB3YsI METOJIMKH pacueTa COOTBETCTBYIOIIUX THUIIOB alliapaToB; PAaCUCTHBIH
JaMeTp NMPUHUMAIOT Jlajieeé B COOTBETCTBHE CO CTAaHIAPTHBIMHU 3HAYCHUSIMHU.
Jlns craHIapTU30BaHHBIX amlapaTOB M arperatoB OINPEISseTCs KIHOUCeBOM
napameTp, MO3BOJIIONIMKN OCYIIECTBUTh BBIOOP O0OpYAOBaHUS MO TaOJIUIIAM H
KaTajoraM.

Pacuemot na npounocmsv 0CHO6HBIX 37106 u Oemasneil annapama. B
3aBUCUMOCTH OT II€JIM, PAcdeThl MOTYT OBITh BBIMOJIHEHBI B MPOEKTHOM WIIH
MOBEPOYHOM BapuaHTe. [IpoeKTHBIC pacdeThl BBHITONHSIIOT B TEX CIydasx, KOTaa
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pa3pabaThIBaeTCsl HeCTaHAApTHAS (OpUTHHAIBbHAS) KOHCTPYKIHUs. [loBepouHbIM
pacyeTamM TOJBEpPraloT CTAaHJAPTHBIA ammapar Ha YCJIOBUS, OTIWYHBIE OT
cnenuUKaIMOHHBIX, TUOO MOCJIe BHECEHUS! KOHCTPYKTUBHBIX U3MEHEHUH.

B nanHoM moppazzaene mpou3BOAST 0O0OCHOBAaHHBIM BHIOOP MaTepHUasioB
JUISL U3TOTOBJICHUSI 3JIEMEHTOB KOHCTPYKIMHM (KOpIyca, OMOp, BHYTPEHHUX
AJIEMEHTOB, YIJIOTHUTENIbHBIX MAaTE€pUAJIOB M T.I.) M BBHINOJHAIOTCS BCE
HEO0OXOJMMbIE TPOYHOCTHBIE pacueThl (MO COMIACOBAHHMIO C PYKOBOAHUTEIIEM
IIPOEKTA).

BbIOOp KOHCTPYKIMOHHBIX MAaTEpPHAIIOB OCYIIECTBISIIOT HMCXOAS U3
CBOMCTB HaxoJsfllelcss B amnmapare cpeabl (B TEpPBYIO OdYepelb, €€
arpeCCUBHOCTH), YCIOBUM 3KCIUTyaTaluu (JaBlIeHUE, TEMIIEpaTypa) U YUYUThIBAs
KJIMMAaTUYECKHE YCIOBHsS, B MECTE€ YCTAaHOBKM OOBEKTa (1 amnmaparos,
YCTAaHABJIMBAEMbIX Ha OTKPBITHIX IUIONIAJKaX); JJII BHIOpAHHBIX MaTEpUaTIOB
HEOOXOJMMO TPUBECTH HUX XapaKTEPUCTHKY (COCTaB, MpPEHeNibl MPOYHOCTH,
TEKY4YECTH U JIp.).

Pacuétbl Ha MPOYHOCTH CTABAT CBOEU IIENBIO ONPEIAECICHUE MPOYHOCTH,
HKECTKOCTU M YCTOWYMBOCTU Haubojiee HarpyeHHBIX M OTBETCTBEHHBIX
AJIEMEHTOB KOHCTPYKLUHMH U BBINOJHSAIOTCA B COOTBETCTBUU C HOPMAaTUBHBIMU
JOKyMEHTaMU M METOJHUKAMH, HW3JIOKEHHBIMU B  y4eOHO-METOJIUYECKOMN
auTeparype (CM. CIIUCOK JTUTEPATYPHI).

B kauecTBe HUCXOIHBIX JaHHBIX YKa3bIBAIOT pPAacyETHOE JaBJICHUE U
TeMIepaTypy, BHEIIHWE Harpy3ku M (PU3NKO-MEXaHUYECKUE CBOMCTBA
KOHCTPYKIIMOHHBIX MaTepUAJIOB.

PacdeTsl 110 MyHKTY BKJIIOYAIOT:

-Olpe/IeJIEHNE PACUETHBIX JIaBJICHUW U TEMIIEpaTyp;

-OIpe/ieNIeHHE JOMYyCKAeMOr0 HANpsKEHUs JUIsl BBIOpaHHOrO anmapara (c
Y4eTOM TIpefena IMPOYHOCTH, TEKy4ecTH, TeMmIepaTyp ¢ JaBJICHHM —
U30bITOYHOE BHYTPEHHEE WJIM BHEIIHEE JIaBJICHUE);

-omnpesienienie (WM MPOBEPKY) TOJIIMHBI CTEHKH KOpITyca armrmapara,
BKJIIOYAs] IIMJIMHIPUYECKYI0 4acTh M JHUINA (¢ 000CHOBaHMEM BbIOOpa THIIA
JIHUIIIA);

-IIPOBEPKY OCTATOYHOCTH MPUHSITON TOJIIMHBI CTEHKH KOpIlyca IpHU
MIPOBEICHUN THIPABIMYECKUX UCIIBITAHUI C pacyeToOM MPOOHOTO aBIICHUS TIPH
MPOBEICHUN UCIIBITAHUM;

-pacyeT omnop amnmapara ¢ NpeaBapuTEIbHbIM UX BEIOOPOM C YUETOM THIA
anmnapara U ero UCIoJIHEeHUs (TOPU30HTAIbHOE, BEPTUKAIBHOE);

-pacyeT Ha BETPOBYIO HArpy3Ky — JJisi KOJIOHHBIX alllapaToB, BBICOTOMN
oomnee 10Mm;

-MPOBEPKY TMPOYHOCTH (YyHIaMEHTa C TIPEABAPUTEIbHBIM BBEIOOPOM
MaTtepuana pyHaaMeHTa;

-pacyeT (GhIaHIEBbIX COSIUHEHUN; pacueT YKPEIJICHUsI OTBEPCTHH; pacyeT
KpPEIUICHUS] BHYTPEHHUX YCTPOWCTB; W JpPYyTrHE€ pacyeThl (C yd4eToM TuIa
paccuuMThIBAEMOr0  amnmapara WM  arperara) IO  COMVIACOBAHUIO  C
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PYKOBOJIUTEIIEM.

[Io pe3ynpratam pacuy€TOB Ha3HAYaAlOT MCIOJIHUTENbHBIE Pa3MEpPhI
AJIEMEHTOB KOHCTPYKLMH (TOJIIIMHY CTEHKH KOpIyca, AHUIIA, ONOp, AUAMETP
Baja U T.JI.) U JIeNAIOT BBIBOJI O BO3MOXXHOCTH JIJIUTEIBHOW JKCIUTyaTalluu
anmapara (arperarta) ¢ y4eTOM BCEX BO3MOXKHBIX HArpy30K.

Pacuetsl CONIPOBOKIAKOTCS WJUTEOCTPATUBHBIM MaTepuasoM,
oQopMIIsieMbIX B BHJIE PUCYHKOB — CXE€MaMHM, JCKHU3aMHU pa3pabaThiBaeMbIX
AJIEMEHTOB (DJIEMEHTOB KOpIyca, OMOp, (IIAHIEBBIX COCAUHEHMI, CIIOCO0
KpEIUICHUs BHYTPEHHUX YCTPOUCTB M T.1.). OO03HaueHUs pa3MepoB ammapara u
AJIIEMEHTOB HAa PUCYHKAX M B TEKCTE JOJKHBI COOTBETCTBOBATH APYT APYTY.

[lo pe3ynpraTam pacuera ammaparta (arperata) B TEKCTE paszena
NPUBOJUTCS €ro 3CKH3 C YKAa3aHHEM OCHOBHBIX pPACUETHBIX NapamMeTPOB
(raGapuTHBIX pa3MepOB, TONIIUHBI CTEHKH 3JIEMEHTOB KOpITyca, pa3MepoB OIOp
U T.M), DCKU3 BBINOJHIETCS B BUAEC PUCYHKA MOCJIE YINOMHHAHUS B TEKCTE
pasnena. Pa3paOaTeiBaeMblil ammapara JOJDKEH OBITh TAaKXKe IPEICTaBICH B
rpaduueckoit yactu BKP B Bume ueprexa o0mIero Buaa U uYepTexXel ero
3JIEMEHTOB U y3710B (cM. [Ipumnoxenue).

IKcnayamayusa 0CHO8HO20 000pyooeanus. B >TOM NyHKTE yKa3bIBalOT
palMOHANBHBIE PEKUMBI SKCIUTyaTallMH; YCIOBHS W NPAaBWIA SKCIUTyaTalluu
o0opynioBaHus s obecrieueHus: 6e30nacHOM paboThl anmnapara U yCTaHOBKH B
neiaoM. OTMedaroT BO3MOXKHBIE HEMONAJKH W CHOCOOBI HMX YCTpAaHEHHS,
aBapuiiHbIE CUTYallMM W CIOCOOBI MX NPEIyNpekIeHUsA. DTy YacThb MOMKHO
0 OpMUTH B BUJI€ TEKCTOBOI'O OMUCAHUS WU TAOIULIBI.

B nyHKTE NpUBOAAT MOPSIIOK MyCcKa U OCTAHOBKH OOOPYJOBaHUs, B T.U.
MOPSAOK IyCKa B 3UMHEE BPEMS M MOPSAIOK aBAPUMHON OCTAaHOBKHU. Y Ka3bIBAKOT
TaK)Ke IepeYeHb W cojepxkaHue padoT, BBINOJHAEMbBIX 3KCIUTyaTallHOHHBIM
IIEPCOHAJIOM.

IIpn paccMOTpEeHMH BOMNPOCOB 3SKCIUIyaTallMH CJIEAYET HCIO0JIb30BaTh
0003HAYEHHUs anmnaparoB, BBEACHHbBIE paHee MpU pa3pabOTKe TEXHOJOTUYECKOU
CXEMBI.

Pemonm u monmasic ocHoénHozo 000pyooeanus. B NaHHOM ITyHKTE
HE00X0AMMO 000CHOBATh MPUHSATHIE (DOPMBI M METOJIBI PEMOHTa 000PY10BaHMUSI,
OpUBECTH TpadUKH PEMOHTA, CTPYKTYPY PEMOHTHBIX ILIMKIOB OCHOBHOTO
000py0OBaHUsl, HOPMATHUBBI MEKPEMOHTHBIX PECYPCOB U MPOCTOEB B PEMOHTE.
Crnegyer paccMOTpeTh TaKKe MOPAIOK MPOBEIEHUS padOT MO TEXHUYECKOMY
OoOCITy’)KMBaHUI0O W PEMOHTY ammapara (MamuHbI), TEPUOJAUYHOCTh U
COJIep)KaHUE PEMOHTHBIX paboT, a TakkKe Mepbl 0e30MacCHOCTH NpHU HX
BbINoJIHEHUU. ClieyeT paccMOTPETh TEXHOJIOTHIO BBIMOJHEHUS PEMOHTA
000pyZ0OBaHUs, KOHTPOJIb KauecTBa PEMOHTA U MPOBEACHHUE MOCIEPEMOHTHBIX
UCIIBITaHUI. B 3TOM NyHKTE paccMaTpHBAaKOT TaKXe BOMNPOCH MOATOTOBKH
00OpyIOBaHUSI K MOHTaXYy; M0 yCTPOWCTBY (yHIaMEHTa WM OCHOBAHMS; IO
NOPSZIKY  MOHTaXa, HPUBOAAT  ONMCAHWE  MOHTAXHBIX  OIEpalui,
paccMaTpUBAKOT  BOIPOCHl  KOHTPOJS  KayecTBa  MOHTaxa. Onucanue
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COMPOBOXKIAFOTCS WILTIOCTPATUBHBIM MaTepHaioM (TabiuiiamMu, pUCyHKaMH ).
Cneyuguxkayusa ecnomozamenvnozo 000pyooeanusn. J|aHHBIA TYHKT
obopMIISIIOT B BHJIe TaOiuIbl (IMOCIE CCHUIKM Ha Hee B TeKcTe) 1o (opme

Tabn.4.4., B  KOTOPOM  TPUBOJAT  XapaKTEPUCTUKY  OOOpYyJOBaHMS,
UCIIOJIb3YEMOTO0 B MpoeKkTe. AmnmapaTypHoe O(OpMIEHHE TEXHOJIOTHYECKOTro
npoiecca CBS3aHO C noa0opoM CTaHAapTU3UPOBAHHOTO u

HecTaHJapTU3UpoBaHHOro obopyaoBanus. Kak npasuno, B BKP npousBoaurcs
BBIOOP TOJBKO OCHOBHOTO OOOpYJOBaHUSI B COOTBETCTBUM C pa3paOOTaHHOM
TEXHOJIOTUYECKON CXEMOM.

Tabnuna 4.4 — Cnenudukanus o00pya0BaHUs

Ne | Ilosuums | HaumenoBanue | Kon-Bo, | Marepuan | Kpatkas tex- | Meron — 3a-
/0 | mo cxeme | o0OpyJOBaHUS | HIT. HUYECKass Xa- | LUThl  000-
(unpekc) | (Tum, Ha3Haye- paKTEepUCTHKA | PYJOBaHUs

HUE armnapara) OT KOPpO3UHU
1
2

Beibop anmapara (MamuHBI) HOPOU3BOAUTCS IO  YKPYINHEHHBIM
NOKa3aTeliiM, KaTajioraM, pyKOBOISAIIMM TexHU4YeckuM marepuanam (PTM) u
JIPYroM CIPaBOYHOM JuTeparype. Tak Kak NMOBEPOYHBIA pacueT NPHU 3TOM HE
BBIMIOJIHAETCS, TO cleAyeT YyOeauTbCs B  COOTBETCTBUM TEXHUYECKOM
XapaKTEPUCTUKN O0BEKTa C pabOUYMMHU YCIOBUSIMHU SKCIUTyaTallud, a TAKXKeE B
COOTBETCTBMM MaTepHalla arpecCuBHOil cpene u np. llpm omnpexneneHnn
KOJIMYECTBA allllapaToB B YHUCIO E€AWHUI OOOpYIOBAaHUS MOXHO, IIO
HEOOXOJMMOCTH, BKIIFOUUTH U PE3EPBHOE.

HecrannaptuszupoBanHoe o00OpyaoBaHHE MOJIEKUT pa3paboOTKe B
KOHCTPYKTOPCKOM 4acTH mpoekrta. Eciu Takas pazpaboTka HE NpeayCcMOTpeHa
IIPOEKTOM, TO KOHCTPYKLHS M TEXHUYECKasl XapaKTepUCTHKa OOOpYIOBaHHUS
MPUHUMAETCS B COOTBETCTBUU C JIEWCTBYIOIIHM.

4.2.4 KUII n aBTomaTu3auus nNpou3BoaACTBa

JlaHHBINM pa3zien BKIIOYAET XapaKTepUCTUKY (cnenudukanuioo) npubopos
KUIT u A, ucmons3yeMbIX IJisi MOAJAEPKAHUS PEKUMOB pabOTHI amnmaparoB
TE€XHOJIOTHYECKON YCTAHOBKHU, U CXEMY aBTOMAaTH3aLWH y3Ja TEXHOJIOIMYECKOU
YCTaHOBKH C pa3pabaThIBA€MbIM aIlliapaTOM.

Xapakrepuctuka mnpubopoB KUII uw A Brimowaer yka3zaHue Ha
U3MEpSieMbld MMapaMeTp (JaBlICHWE, TeMIlepaTypa, pacxXxol, YPOBEHb) H
BHITIOJIHSIEMbIE  (YHKIUUA  (M3MEpPEHUE, pPETyJIHpOBaHHE, CHUTHAIW3AINS,
OJIOKHUPOBKA). DTy 4ACTh MOKHO MPEJICTABUTH B BUE TEKCTOBOTO OMMCAHUS WU
B BHJe TaOimuibel 1o Qopme Tadna. 4.5 (pparMeHT TaONMIBI CHEHU(pUKAIIIN
KUII).
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Tabnuna 4.5 — Crnenuduxanus KOHTPOJbHO-U3MEPUTEIBHBIX TPUOOPOB

Ha3nauenue
[To3unms . Beinonusiemele Mapxka u tun
1AL CXEMe O6o3Hauenue | (U3MepsEMBbIil F— HoHBObA
napamerp) YHEI PHoOp
- I0Ka3aHue,
pEryJIMpOBaHUE | - pETUCTPALIU, Mertpan-431J1
17 FIRCA
pacxona He(pTH | - peryJIHpoBaHue, 1PJI-29A
- CUTHAJIM3aIIUs
18 TR | parypw negmna | -perucrpans | AT L
BXOJI€ B IEYb

[Ipy BBIIOTHEHWHU CXEMbl aBTOMATHU3AlUM Yy3Jla TEXHOJOTUYECKOU
YCTAHOBKH CJIEIyET MCIOJIb30BaTh BBEACHHBIC paHee 0003HAUYCHUS amnmnapaTosB.
Cxema odopmisieTcs B BUJIE€ PUCYHKAa W OINKMCBHIBAETCA C YYETOM BBEICHHBIX
o0o3HaueHui anmnapatoB u npudbopoB KUII u A. U3 onucanusi J0JKHO OBITH
MOHATHO,  KaK  NPOUCXOAUT  TNOJJEpKAHUE  IMAPAMETPOB  PabOThHI
pa3pabaTbiBa€MOTO almapara ¢ HCIOJIb30BAHHUEM CPEACTB aBTOMATHYECKOTO
KOHTpOJsi M peryiaupoBanus. (Cxema aBTOMAaTH3allMd JOJDKHA  OBITH
npenacrasieHa u B rpaduyeckoit yactu BKP B Bune ueprexxa (I'OCT 21.208-
2013), Ha KOTOPOM TMPUBOIUTCS TAKXKE LIUT yIIPaBJICHUs (OIIepaTopa).

[Ipu odopmieHMH TEKCTOBOM M WJUTFOCTPATHBHOM yactu pasnenoB BKP
HE00X0AMMO cOo0JII0IaTh MpaBuiia oPopMIICHUS, TPUBEICHHBIE B 11.6.

Jns BKP wuccnenoBarenbCKOro xapaxkrepa CTPYKTypa M COJEp)KaHue
paszielioB pabOTHI OMpPEACNSIeTCS] ¢ y4eTOM MPOBOJUMBIX HCCIIEIOBAHUM TIO
COTJIACOBAHUIO C PYKOBOUTEIIEM.

5. OdopmiieHne pacueTHO-NMOSICHUTEJILHOM 3aNIMCKHU
5.1 O0mme TpedoBaHus

PacueTHO-MOsSICHUTEIBbHAS 3aMKMCKa BBITIOJHSIETCS Ha CTaHIApTHOW Oenoi
Oymare ogHoro copta d¢opmara A4 (297x210MM) C COOTBETCTBYIOIIUMHU
paMKaM# U mTamnamu B penakrope «Word» 14-M keriieMm uepes nosymoprbii
uaTepBan npsameiM mpudtom Times New Roman. B tabmumax gomyckaercs
mpudt 12-ro kerma. Ilpm  GopMupoBaHum JTOKYMEHTa HW3HAYAIBHO
yCTaHaBIMBaeTcs ab3arHbiii orctyn — 1,25 cM; BbIpaBHUBaHWE IO IUPHUHE
CTPaHMIIbI, aBBTOMATHYECKAsI PACCTAHOBKA MEPEHOCOB.

BykBbl HMHOCTpaHHBIX an(aBUTOB B TEKCTE IO HAMWCAHUIO JIOJDKHBI
OTJMYATBCA OT PYCCKUX OYKB, IJII ITOTO CJEIyeT HWCIOJb30BaTh HIPUDTHI
JIPYTHUX pa3MEepPOB WM MHOTO HAYePTaHHUSI.

JIMCTHI 3alMCKU TOJKHBI UMETh PAMKH U OCHOBHBIC HAJIMHKCH COTJIACHO
['OCT 2.104-2006. I1epBble TUCTHI CTPYKTYPHBIX AJIEMEHTOB (32 UCKIIIOUEHHEM
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TUTyJAbHOTO JucTa U 3amaHuss Ha BKP) odopmisitorcss B cooTBeTcTBUU C
[IpunoxenuemM B; Bce mnocineayromue JIUCTBI — B COOTBETCTBUU C
[Tpunoxxenuem I'. PaccrosiHue ot pamku (GOpMBI 10 TpaHUI] TEKCTa B Ha4aje U B
KOHIIE CTPOK JIOJKHO ObITh He MeHee 3 MM. PaccTosiHME OT HMXKHEH CTpPOKH
TEKCTa WJIM OT BEPXHEro HOMEpa CTPAaHMIBI JO HMKHEH WIM BEPXHEU paMKH
JIOJKHO OBITh HE MEHEE 5 MM.

JIMCTBI TOSICHUTENIBHOM 3alMCKU JIOJDKHBI OBITH COpOILIOPOBAHBI U
IIPEACTABICHbBl B TBEPAOM Ieperuiere. JIMCThI 3amMCKU NPOHYMEPOBAHBI C

UCITOJIb30BAaHUEM JIBOMHOI HyMEpAalMK: CKBO3HOM U B MpeAeax pasaena (cMm. II.
5.2.6).

5.2 OdopmiieHne CTPYKTYPHBIX 3J1€MEHTOB 3alIUCKH

Pexomennyemass CTpykTypa 3allUCKM M NEPEYEHb CTPYKTYPHBIX
AJIEMEHTOB MpPUBEACHBI B 1.3.1.

CrpykrypHble 3meMeHThl «TuTynapHbIA JHCT», «3aganue Ha BKPy»,
«Pedepar», «Conepxkanue», «OmnpeneneHus, 0003HAYCHUS, COKPAIICHUS,
«BBenenuey», «3akmoueHue», «CHHCOK HCMOJIb30BAHHBIX HCTOYHUKOBY,
«IIpunoxenusr» He HyMepyroTcs, a «TUTynbHBIN aUCT», «3amanne Ha BKPy»,
«PedepaT» HE yKa3bIBAIOTCS B COJICPKAHUU.

Kaxnplii CTpyKTypHBIM JJIEMEHT HAYMHAETCA C HOBOIO JIHCTA.
HanmeHoBaHMsI CTPYKTYPHBIX AJIEMEHTOB (32 UCKIIFOYEHUEM THUTYJIBHOIO JINCTA
u 3amanuss Ha BKP) 3amuceiBaloT B BHJE 3arojloBKa B CEPEAMHE CTPOKH
CUMMETPUYHO  OTHOCUTEIBLHO  TEKCTa  NPOMHCHBIMU  OykBamu  0e€3
noguepkuBanus u nepeHocon. [Ipumep odhopmnenus npuseneH B [Ipunoxenun
B.

CtpykTypHble 37eMeHTHl «JluTepatypHsbiii 0030p», «TexHomoruueckas
yacTth», «Mexannueckas 4dactb», «KHUII m aBTOmMartuzamus mnpou3BOACTBAY,
ABJSIFOTCS  pa3liellaMd  PaCUECTHO-TIOSICHUTEIIBHOW 3allUCKU U HYMEPYIOTCS
apaOckumu 1uppamMu 6€3 TOUKH B KOHIIE U 3alMCaHHbIC ¢ a03allHOTO OTCTYIIA.
Kax b1l pa3aen HaYMHAKOT C HOBOM CTPAHULIbL;, IEPBBIN JIMCT KAXKJI0TO pas3iena
Y TIOCJICAYIOIINE JTUCTHI ohopMmItsseTcst B cooTBeTcTBUM C [Iprnoxkennsimu B u T

Paznensl nmenmar Ha mnonapasienbl, MyHKTbl, MOANYHKTHL. [loapa3znens
JIOJDKHBI UMETh HYMEpalMIO B Mpeaenax KakAOoro pasiesna, Mpu 3TOM HOMEP
COCTOMT M3 HOMEpa pazlenia W MoApa3fena, pasAci€HHbIX TOYKOW; B KOHIIE
HOMEpa Tojpasliena Touka He cmasumcs. IIyHKTbI HYMEpYIOT apaOCKUMH
ndppamu B mpeaenax KaxkIOro IMojapasiena, HyMepalus KOTOPBIX HOMED
pa3zaena, moapaszena M IyHKTa, Pa3JIeJICHHbIX TOYKOW; B KOHLE IMyHKTa TOYKa
He cTaBuTca. [lpy HEOOXOIMMOCTHM MYHKThI MOTYT OBITb pa3OUTHI Ha
MOAITYHKTHI. [IpuMep Hymepaunu pa3iesioB U UX JIEMEHTOB IIPUBEIAEH HUXKE:

1. 3aronoBok (repBblid pasaen)

1.1 3aronoBok (mepBbii OApa3ea NEPBOTO pa3aeiia)
1.1.1 3aronoBok (mepBbI MYHKT IMEPBOrO MOApa3aeia IMEepBOro
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paznena)
1.1.2 3aronoBok (BTOpOW NYHKT MEPBOrO MOApa3jesia MepBOro
pazzena)
1.2 3aronoBok (NEpBBIi MOApPa3Ae NEPBOTO pas3zesia)
1.3urt.ma.
Hazpanwne pa3aenoB u Mmoapas3/esioB 3allMChIBAIOT ¢ a03aI[HOTO OTCTyIa B
BUJIC 3aroJIOBKOB CTPOYHBIMH OyKBaMH, HadWHas C TIPONHCHOW. B KOHIIE
3arojloBKa TOYKA HE CTAaBUTCS; IEPEHOCHl CJIOB HE JOmyckaroTcs. Jlms
3aroJIOBKOB, COCTOSIIIMX W3 JABYX MPEIIOKEHUM, X Pa3IeISItoT TOYKOW. Jlns
3aroJIOBKOB HE JIOMYCKAETCS TIOTYEPKUBAHUE W MCTIOIB30BAHUE COKPAIICHUN U
a00peBuaTyp. 3arojloBKM HE pa3MENIaloT Ha TMOCJEAHEH CTpOKE JIHUCTA.
3arosoBKM HEOOXOUMO OTACIATH IPYT OT APYyra U TEKCTa HHTEPBAJIOM B OIHY
CTPOKY.

5.2.1 U30xeHue TeKCTa

[Ipy HanMcaHWH MOSICHUTEIBHON 3alIMCKU PEKOMEHIYETCS HCIO0JIb30BaTh
YeTKHEe JIAKOHUYHBbIE ¢pa3bl. B Tekcre 3amucku JOIMyCKaeTcs HCIOJIb30BaHHUE
OOIIEPUHATHIX COKPAIICHUN PYCCKUX CIIOB M CJIOBOCOYETAHHUM; MPHUHATHIX B
HAyYHO-TEXHUYECKOW JIMUTEpaType TEPMHUHOB, OOO3HAUYCHHUN U ONpeeICHU,
OOILIETIPUHSTBHIX COKpPAIICHUN CIIOKHBIX Ha3BaHUNW XMMHUYECKUX COETUHEHMHM,
HanpuMmep. Jlomyckaercsi ucCnoiab30BaHuE CHEeU(UUECKON TEPMUHOIOTHUS WIH
yHnoTpeOJIeHHsT MaJIopacpOCTPaHEHHBIX COKpAIEHUH, CUMBOJIbI, 0003HAYCHUH,
Hcnonb3oBaHHbIE B pad0Te COKpaLEHUsI U 0003HAYEHUS pacIiiu(pPOBBIBAIOTCS B
CTPYKTYPHOM 3JIEeMEHTE 3anucku «OrnpeneneHus, 0003HaUCHUS, COKPAILICHUS.
MoxHO mpuBeCTH Takke pacipOBKY CHUMBOJIOB M COKpAIIEHUW B TEKCTE
3aMUCKY MPU NEPBOM YIIOMUHAHUHU.

damunun, Ha3BaHUus (PUPM, OpraHu3aIil U Apyrue COOCTBEHHBIE UMEHA
B TEKCTE MPUBOASATCA HA A3bIKE OpUTrHHaNa. [Jomyckaercss npuBOAUTH HA3BAHUS
B TIEPEBOJIC HAa PYCCKUU S3BIK C J0OABICHUEM, MPU TEPBOM YIOMHHAHHH,
OPUTMHAJIBHOTO Ha3BaHUA.

B tekcte 3anucku ne donyckaemcs:

— COKpalmiarh 0003HaYCHUS eAUHUI] (U3HUUECKUX BEJIMYUH, €CIIH OHU
yHIOTPEOJIAIOTCS 0€3 YMCICHHBIX 3HAUCHUH;

— OTACNATh €IUHUIYY (U3NUECKOW BEIMYMHBI OT YHUCIOBOTO
3HAYEHUS ITyTEM MEPEHOCA HA IPYTYIO0 CTPOKY WJIM CTPAHUILY;

— OPUMEHSITh  MaTEMaTUYEeCKUW  3HAK MHHYC  «—»  Tepea
OTPULIATENILHBIMU 3HAYCHUSIMU BEJIMYHH (CIIEYET MUCATh CIIOBO «MUHYC»);

— MPUMEHSITh 3HAK «@» I 0003HAaUCHUs JuaMeTpa (CleayeT MucaTh
CJIOBO «JTUAMETP»);

— UCITIOJIB30BaTh 0€3 YHCIIOBBIX 3HAYEHUN 3HAKH M, (<N, «=», «F»,
«Noy, «%» BMeCTO CJIOB 00JIbIlIe, MEHBIIIE, PABHO, HE PAaBHO, HOMED, MTPOILICHT.

B Ttekcre 3ammcku umcna 6e3 o0o03HaueHHs] (U3MUECKUX BEIUYUH U
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€UHUL] CUCTa OT €AUHUIIBI 0 JIEBSATHU CIEAYET MUcaTh caoBaMu, a OT 10 u Bbiilie
— nudpamu. Hanpumep: «dgeTsipe daeKkTpoaeruaparopa oobemom 200 M.

Enununa ¢usndeckol BeMMYMHBI OJHOTO M TOrO JKE€ TMapamerpa B
npezenax ogHOTo pasfesna J0JKHA ObITh TOCTOSTHHOM.

Eciu B TekcTe MPUBOAMUTCS PAJ YUCIOBBIX 3HAYCHUW OJHOM M TOU XKeE
(bU3UYECKON BETMYHMHBI, TO €¢ YKa3bIBAIOT TOJBKO MOCIIE MOCAEIHEr0 YUCIOBOTO
3HaueHUs. JlMama3oH  YHMCJIEHHBIX 3HAYeHUW  (U3NYECKOM  BEITMYMHBI
YKa3bIBACTCS C UCIOJIBb30BAHUEM «OT... J10», MHOIOTOUMS WM TUpe. Hanmpumep,
«TemmepaTypa Ha BXome B ammapar coctaBmser oT 320 o 350 °Cy, wm
«/laBenue B peaktope cocrapiser 2,5...3,0 MIlay.

HucnoBble 3HAYEHUS BEIWYMH CIEAYET YKa3blBaThb CO CTENEHbBIO
TOYHOCTH, KOTOpas HeoOXoauma Juisi obecrieueHus: TpedyeMbix cBoMcTB. [Ipu
ATOM B Py BEIUYMH HEOOXOMMO BhIPABHUBATH YHCIIO 3HAKOB MOCJIE 3aISITOM.

5.2.2 ®opMyJibl M YpaBHEHUS

Bce ¢dopmynbl, ucnonb3dyemble B 3alKCKe, NPUBOASAT B OOIIEM BUAE C
NOCJIETYIOIIEN NTOJICTAHOBKOW YHCIICHHBIX 3HAYEHHM, BXOJAIUX B HUX BEJIUYHMH
U 3aIMCBIO pe3ysbrara pacdera. opMyiibl B MOSICHUTENBHONW 3alUCKE MOYKHO
HyMEpoBaTh; HyMepaluio (opMyJl OCYIIECTBISIOT apaOCKuMu LU}paMu B
npenenax pasjiena, Npd 3TOM HOMEpP COCTOMT W3 HOMepa pasjena u
MOPSIKOBOrO HOMepa (GopMyiibl, pa3faenéHHbIXx Toukoil. Homep ykaspiBaror c
[IpaBOil CTOPOHBI JUCTa HAa YPOBHE (POPMYJIBI B KPYIJIBIX CKOOKax, Hampumep,
nepBas (hopmysia YETBEPTOroO pa3zena 3anuIleTcs] B BULE:

Q, =025-(D? -d?) P, (4.1)

3HaueHUs BEJIMYUH, BXOIAMIUX B (OPMYIly, IPUBOAST HETOCPEICTBEHHO
noJl popMyJoil, C HOBOW CTPOKH, IOCIIE€ CIIOBa «TJe» 0e3 JBOETOUMs MOocie
Hero. [locrnenoBarenbHOCTh pacIM(pPOBKY CUMBOJIOB JIOJIKHA COOTBETCTBOBATh
MOCJIEIOBATEILHOCTH PACIIONIOAKEHUS 3TUX CUMBOJIOB B (DOpMyJie; CUMBOJIbI IPH
pacuiupoBKe OTACIAIOTCA JPyr OT JApyra Toukol ¢ 3amartoud. WHAEKCHI,
NPEACTABIAIONIME COKpPAlIEHWE OJHOTO CJIOBA, MHIIYTCA O€3 TOYKH;
MIPEACTABIIONINE COKPAICHUS ABYX CJIOB — PAa3AENSIIOTCS TOYKOM, HAIpUMED,
«dy; — HapyXHBIH auamMeTp TpyObl»; «AP,.— TmOTepsl NaBJICHUS HAa MECTHBIC
CONPOTHUBIICHUS».

3HaKM MpEenuHaHUs B KOHIE POPMYJIBI U B TEKCTE Mepes Hell cTaBsITCs B
COOTBETCTBMM C MPABUIAMU IIYHKTYallUd IPU MOCTPOCHHUM IPEIIIOKECHUN;
JIBOETOYME B TEKCTE nepea (popMyson CTaBAT, €clid €CcTh 00oOmIaroIiee cioBo,
wi 310 TpeOyer moctpoenue ¢pasbl. Hanpumep, «/lns pacuera mapamerpa
UCIIONIB3YIOT (POPMYITY:»

@opMyJIbl M YPAaBHEHU PACIIOIAraroT 10 LEHTPY CTPAHULbI, OTAEIAS UX
OT TEKCTa CBEPXY M CHHU3Y OJIHOM cBOOOAHON cTpokoi. Eciu ypaBHeHHE He
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YMEIIAeTCs B OJTHY CTPOKY, OHO JOJHKHO OBITh MIEPEHECEHO TOCTe 3HaKa ‘=" WIH
3HAKOB “+7, “—=7, “X”, “:” ¢ mepeHOCOM 3HaKa Ha JIPYTYIO CTPOKY.

B paGote Bce pacuérel BeIMONHSIOTCS B cucteme CU. [lomyckaetcs
MPOU3BOJIUTh PACUYET B JPYIMX EIUHUILAX C IEPEBOJOM OKOHYATEIBHOTO

pe3ynbTara B cucrtemy CH.
5.2.3 MuuiocTpanyu u Ta0 1M bl

B pacyeTHO-NOSCHUTEIBHOM 3alUCKE MPUBOASAT TEXHOJIOTMYECKUE
CXeMbl, TrpauKu, 3CKHU3Bl anmaparoB, ¢ororpaduu H3y4aeMbIX OOBEKTOB,
AT KOTOPBIE PACIOJIAraoT IOCIe NEPBOM CCBUIKA HA
HUX TaK, 4ToObI ObUTIO YI0OHO paccMaTpuBaTh 0€3
IIOBOPOTA 3alIMCKH WJIM C IIOBOPOTOM ITO 4YaCOBOU
cTpenke. PucyHku 1OKHBI OBITH YETKUMU;
NPUHLIUNHAIBHBIE CXEMbl YCTAHOBOK JOJIKHBI
COOTBETCTBOBAaTh TPEOOBAHUSAM CTAaHAAPTOB Ha
yCIIOBHOE 0003HAaYEHHE aIllapaToB.

Hnnwcmpayuu  0003HAYAIOTCS  CIOBOM
“PUCYHOK” ¥ HYMEPYIOTCA MOCIEA0BATEIBHO
apabckuMu LM@paMu B Mpejenax pasjesna, aHajlo-
TMYHO Hymepaunuu ¢popmyi, Hanpumep: “PucynHok
1.2” (BTOpO#1 pUCYHOK MEPBOTrO pasiesna); TOUka B
KOHILIE HOMEpa pUCYHKa HE CTaBUTCH.

PucyHkn pasmemaror HENnoCpeACTBEHHO
1ocJjie YIIOMUHAHUSA O HUX B TEKCTE (CChUIKA Ha
PUCYHOK) WJIM B Hayaje CJCAYIOIIEH CTpaHMIIbI.

— ko He npomyckaercs pasmenieHne WILIFOCTPALUAN
Pucynox 5.1 — Sckn3 cpasy Iocje Ha3BaHWs pasJeia WIH IYHKTa; He
PEKTHOUKAUMOHHON KONOHHBL:  nopyckaercsi — HENMPOIOPLHOHATBHOE — CHKATHE
1 — onopnas oGeuaiika; 2,4 —
a3 - xopiyc: 5 - o1- UCXOJHBIX PHUCYHKOB IIpU pa3MEIIEHHMH HUX B
Goiisoe yeTpoiicTso; 6 —ta-  TEKCTE  3aITHCKH. IIpn ccelike Ha pPHCYHOK B
penku; 7 — yeTpoicTBo BRota  TEKCTE 3alMMCKH  C10BO  «PuCyHOK» mmmercs
ChIpbS; 8 — JIIOKHU 7151 00CITy- IIOJIHOCTBIO C YKa3aHMEM HOMEpa pHUCYHKa.
KUBAHHSA Hanpuwmep, «ICKU3 pEKTUPHUKAINOHHOM
KOJIOHHBI MPUBEJIECH HA PUCYHKE D.1».

[lognucu K pUCYHKY pa3MellaloT IMOJ HHUM B CEpPEAMHE CTPOKHU
CTPOYHBIMM OyKBaMH, HauMHasi C MPONUCHOM, 0e3 Touku B KOHIE. [lepeHock
CJIOB B Ha3BaHWHU PUCYHKA HE NOMyCKarTcsA. Ha3BaHHMe pucyHKa OTAENAETCS OT
0003HaYEHUsI FJIEMEHTa Mpu nmoMomu Tupe. llpu pazMenieHun MOSICHSIOIIUX
Hajanucedl (MMOAPUCYHOUHBIX IOAMNMCEN) NOCIE€ Ha3BaHUS PUCYHKA CTaBAT
JIBOETOYME U C HOBOM CTPOKHM NEPEUHCISIOT 3JIEMEHTHI, PAa3Aeiisis UX TOYKOH C
3alATOM; B KOHLE IOAPUCYHOYHBIX IIOANKACEM TOYKYy He craBar. llpu
0003HaUEHUHN JeTajiedl pUCYHKa BO3MOXHa mudpoBas (apaObCkumu mudpamm)
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Wi OyKBEHHAs! HyMepaIusl.

Pucynku, pazmepoM He Oonee 8§ cM, clieyeT pa3MemaTh ¢ 00TEKaHUEM
TEKCTOM cnpaga. Mexny AByMsI TaKUMU PUCYHKaMH HEOOXOIMMO Pa3MECTHUTh
HE MEHEE TPEX CTPOK TeKCTa (T.€. pa3JeIUuTh PUCYHKH).

Ta6nuyw. 1ludpoBoii Matepualn B 3anvicke opopmiiseTcss B BUE TaOJHII,
KOTOpBhIE HYMEPYIOT TIOCIEAOBaTEIbHO apaOCKuMu mmdpaMu B Mpeaenax
paszmena. Homep TaOmumel COCTOMT W3 HOMeEpa pasjeia W IOPSIKOBOTO
HOMEpa TaONUIlbl, Pa3AeNEHHOTO TOYKOM; B KOHIIE HOMEpA TaOJHULIbI mouKa He
cmasumcs. Hanpumep: «Tabnuma 3.1» (epBas Tabiuia TpeThEro pasaena).

HazBanne momemiaercsi Haj TalOnuiei cieBa, 6e3 a03alHOrO OTCTyNa U
MUIIETCS] CTPOYHBIMH OyKBaMW, HAYMHAsI C MPOIMCHOW B OJHOW CTPOKE C €€
HoMmepoM. Homep Tabmuiisl oTesnsieTcst OT Ha3BaHuUs 3HakoM Tupe. Hanpumep;

Tabmuma 3.1 — 3aro0BoK TaOIUIIBI

3aroJioBOK rpa 3aroJyioBoK rpa
T'omoBka Tad- pad pad
[I03ar0JIOBOK I103ar0JIOBOK I1013ar 0JIOBOK I1013ar0JIOBOK
JIULIBI
rpadsl rpadsl rpadsl rpadsl
3aroao0BoK
CTPOKH
3aroa0BoK
CTPOKH

3arosioBku rpad TaOIUIBI HAYMHAIOT C MPONUCHBIX OYKB. [loa3aronoBku
rpad HAYMHAIOT CO CTPOUYHBIX OYKB, €CJIIM OHU COCTaBIIAIOT OHO MPEIJIOKECHHE
C 3aroJIOBKOM Tpad.

[Ipu nepenoce yacTu TaOMUIBI HA IPYTYIO CTPAHUILY Ha3BaHUE TAOJIUIIBI
U e¢ HOMEp YKa3bIBalOT OJIMH pa3 HaJ MepBoi 4acthio. Hag npyrumu gactsamu
TaONMUIBl TUIIYT cnpaséa Ha cTpaHulle cioBa «lIpomomkeHue TaOMHIB» |
yKa3bIBalOT HOMep Talnuiel, Hanpumep: «lIpogomxenue tadnuis 3.1». Ecin
Ha JIPYTYIO0 CTPaHUIy MEPEHOCITCS CTPOKH, TO MOBTOPSIETCS TOJOBKA TaOJIULIbI,
€cIM mepeHocsTcss rpadbl, MOBTOpsieTCs: OOKOBUK W TOJOBKa TaOiuibl. Ecnu
uu(ppoBble WM HWHBIE JaHHbIE B KaKOW-TMOO CTpOKE TaOIMLbl He
MPUBOJIAT, TO B HEH CTaBAT MPOUYEPK.

[Ipu 3anosHeHWMM TaOJIUIBl YMCICHHBIE 3HAYEHHS] OJHHUX BEJIMYMH
pacrnoJiaratoT Tak, YTOOblI KJIACChl YHCENl BO BCEM CTOJIONE OBLIM PACIIONIOKEHBI
TOYHO OJIMH MOJ APYTUM: €IUHUIIBI TT0]] CAUHHUIIAMH, JTCCSITKU — MO/ IECITKAMHU.
UucnoBble 3HAYEHHS PA3HBIX BEJIMYMH PACHOJIAralOT KaxKJI0€ IOCEpEearHE.
Jlecsatuunbie 1poOu B rpadax JOHKHBI HMETh OJJMHAKOBYIO TOYHOCTh 3HAUCHHI.

Tabnuiry pasMemaroT mocyie IepBOro yIOMHUHAHKS O HEW B TEKCTE TaKUM
oOpa3zoM, 4TOObI €€ MOXHO OBUIO uWTaTh 0O€3 TOBOpOTa OTYETa WU C
MOBOPOTOM M0 yacoBod cTpeike. Ilpu ccbuike Ha TabmuIy ciexyeT mucaTh
MOJIHOCThIO  cloBo  «Tabmuua» ¢ ykazaHueM €¢ HoMepa, Hampumep:
«Pe3ynpTarhl pacy€ToB pUBEICHBI B Ta0aUIIE 3.1».

JIJist coKpallleHusl TeKCTa 3arojIOBKOB M MOJ3ar0JIOBKOB rpad) OTAeNbHbIE
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MOHATUSL 3aMEHSIOT OYKBEHHBIMH OOO3HAUYCHHMSIMH, BBEACHHBIMH paHEe U
YIOOMSIHYTBIMHU B TeKcTe, Hanpumep: G, kr/gac; Q, KBT.

PasmepHocTh 1nppoBoro marepuanga MPUBOIAT B COOTBETCTBYIOIIUX
3aroJIOBKax CTPOK M rpad mocie 3amsaroi.

5.2.4 JIutepaTypHble HCTOYHUKH U CCHLIIKHU

B Tekcrte 3ammcku HEOOXOAMMO JeJaTh CCHUIKM Ha HCHOJIB30BAaHHYIO
mutepatypy. Cebuiky Ha uctounuk jgureparypsl (TOCT P 7.0.5-2008) nmpuBosr
cpa3y MOCJ€ €ro ynOMHUHaHUS B BHJE NOPAJKOBOIO HOMEpa MCTOYHHKA IO
CIIUCKY JIITEPATYPhI, 3aKIIFOUEHHOTO B KBaJIpaTHbIC CKOOKH, HarpuMmep: « [10] ».
Bce nmpuHuMaempie B pacuérax 3HaUYCHHS (PU3MUYECKUX BEIUYMH M CTIPABOYHBIC
JIAaHHBIC JIOJKHBI COMPOBOXKJATHCS CCHUIKAMU Ha HMCTOYHHMK JIUTEPATYpPhl C
yKa3aHUEM CTpaHMUIIbI, TaOJIUIIbI, rpaduka; Hanpumep: «[12, c.24]».

CHOmucok AOJIKEH COAEPKATh MEPEUYCHb TOIBKO TEX UCTOUYHUKOB, KOTOPHIE
(baKkTHYeCKH MCIOJIb30BAIUCH MPHU BBITIOJIHEHUH MpoekTa. CBeaeHus 00 UCTou-
HUKAaX, BKIIOYEHHBIX B CIUCOK, HEOOXOAMMO /1aBaTh B COOTBETCTBUU C TpeOO-
Banusimu ['OCT 7.1-2003.

[Tpumepsl odopmIIeHHS CIIHCKA UCIIOJIb30BAHHBIX UCTOYHUKOB B 3aBUCH-
MOCTH OT THIIA U3IAHUS:

Oonomommuoe uzoanue (KHu2a) 00H020 asmopa

1. Anpniept JI.O. OCHOBBI NMPOEKTHUPOBAHUS XUMHUYECKUX YCTAHOBOK
[Tekct] : yueOHuk. Mocksa : Beicias mikona, 1982, - 304 c.

Oonomomuoe uzoanue (KHuz2a) 08yx agmopoes

2. Tapanosa JI.B. O6opynoBanue nNoAroToBKU U nepepadboTKku HedTh
u ra3a [Tekcrt] : yue6. nocobue / JI. B. Tapanosa, A.I'. Mo3sipeB. — TtoMeHb :
TromM['HI'Y, 2014. - 236 c.

Oonomomnoe uzoanue mpex agmopos

3. Pomankos I1. I'. MeToasl pacyera mpoLeccoB U anmaparoB XUMU-
4yecKoi TexHosoruu (mpumepsl U 3anaun) [Tekcr] : yaed. mocodue / I1. I'. Po-
MaHKOB, B. ®. ®ponos, O. M. ®auctok. — Cankr-IletepOypr : Xummszaar, 2010.
- 543 c.

Cnpagounoe uzoanue

4, Jlamuuckuit A.A. OCHOBBI KOHCTPYUPOBAHUS U pacyeTa XHUMHUYE-
ckoi anmapatypsbl. [Tekcr] : CrnpaBounuk / A. A. Jlamunackuii, A. P. Tomunn-
ckuii. — Mocksa : Mammnoctpoenue, 1970.- 752c.

Cmambusa u3 cOOpHUKA HAYUHBIX MPYOOE, MAMEPUAI08 KOHPepeH Uil

S. Bansny E. B. Opranuszarops! 3anagno-Cudupckoro HererazoBoro
komiiekca [Tekct] / E. B. Bansany, B. I1. Kapnos // IIpo6iemsl MoepHU3auu
cubupckoro Cesepa : c6. Hay4. Tp. / TroM[ HI'Y. — Tromens, 2011. - C. 152-160.

Cmambus u3 ncypnana

6. Jle6enckoii-TambueB M.A., Tonctoit A.B. IIpo6iemsr MoaepHu3a-
My JielcTBytomero HedTenepepadareiBatomero mpousBojactea B 000
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«Kuned» [Tekcr] / M.A. Jlebenckoii-Tamoues, A.B. Toncroit // Hedrenepepa-
0otka u HepTexumus. - 2015. - Ne 6. - C. 15-17.

Omoenvhulit cmanoapm, cmpoumenbHovle HOPMbL U RPABUNA

7. I'OCT 2517-2012. Hedtp u nHedTenpoaykTsl. Meroasl oTOOpa
npo6 [Tekct].— B3zamen I'OCT 2517-85; BBea. 2014-03-01. — Mocksa, Cran-
naptundopm, 2014. — 37 c.

8. CHulI PK 2.02-05-2009. CrtanbHbie koHCTpyKIUU [Teker] / Mun-
pernoH Poccun. — Mocksa L1111, 2011. - 173 c.

Ilamenmmsle 00Kymenmol

9. [Tat. 2642440 Poccwuiickas ®Penepamus, MIIK F28D 7/16 , CO7C
5/333. KoxyxoTpyOHBIE TEIUIOOOMEHHUKH B TIPOIIECCax METHAPUPOBAHUS YTIIe-
BoaopoaoB C 3 - C 5 (Bapuantsl) / Komapo C.M., Xapuenko A.C., Kpeiikep
A.A. ; 3asgBUTENL U MaTEeHTOOONAnaTenb AKUMOHEpHOE oOuiecTBO "Crenuanb-
HOE€ KOHCTPYKTOPCKO-TeXHoJorrueckoe 0ropo "Kartamuzarop". - Ne 2017130788
; 3asBJ1. 30.08.2017 ; ommy6:1. 25.01.2018, 6rom. Ne3 — 25 c.

dnekmponuwie pecypcol

10. [Ipuninumnel GopMUpOBaHUS MEXaHU3UPOBAHHBIX KOMIUIEKCOB JUIS
BO3BEJICHUSI 3UMHHX JIOpor [DnekTpoHHbid pecypc] / 1. M. Mepnaanos [u ap.] //
CoBpeMenHble npoOsieMbl HayKu U obpazoBaHus. — 2013. — Ne 6. - Pexxum Jo-
cryna: http://www.science-education.ru/113.

B Tekcre 3amucku qOMyCKalOTCA CCHUTKUA HA CTPYKTYPHBIE 3MeMeHThI. [1pu
CCBUIKAX Ha pasfen cinoBo «Pasmen», mNHINETCS TMONMHOCTHIO, HAIpUMED:
«OCHOBBI Mpo1ecca onucansl B pazaene 1». Ilpu ccpuike Ha nmoapaszzaen (MyHKT,
MOJIITYHKT) YKa3bIBAIOT TOJIBKO HOMEp, Hampumep: «PacueT anmapara npuBencH
B 3.2.1».

[lepBble CCBUIKM Ha PHUCYHKM W TaOJMUIbl, NpPHUBEIEHHBIE B 3alMCKeE,
YKa3bIBAalOT MX TMOPSAJKOBBIM HOMEpPOM, Hampumep: «ICKH3 ammapara
npejcTaBiieHa Ha pucyHke 3.1», «MarepuanbHblil OanaHCc yCTAaHOBKU MPHUBEAECH
B Tabmuie 2.2». Ilpu MOBTOPHBIX CCBUIKAX CIEMYET yKa3blBaTh COKPAIIEHHO
CJIOBO «CMOTPHY», HAIIPUMEP: «CM. PUCYHOK 3.1.», «cM. Tabmnuiry 2.2.%.

5.2.5 llpunoxenuns

[Ipunoxenus oQOpMISIOT KakK MPOJOJDKEHHE TEKCTa TMOSICHUTEIbHON
3aKMCKM Ha TOCIEAYIOMMX JUCTaX. B TeKcTe 3amuMcKu Ha BCE MPUIIOKEHUS
JOJKHBI OBITH CChUIKH. [IpuiioxeHus: pacnosaratoT B MOPSIJIKE CChUIOK HA HUX B
TeKCTe 3amiCKu. O0O3HAYAIOT MPHIOKCHHS 3araBHBIMH OYKBAMH PYCCKOIO
andasuTa, HauMHAA ¢ «A» (32 HcKmoueHneM OykB «Ex», «3», «I», «O», «U»,
«by, «bl», «by). Jlomyckaercs 0603HaUCHNE MPUIIOKEHUN OyKBaMH JIJATUHCKOTO
andanuta (3a uckimoueHueM 0ykB «I» u «O»).

Kaxxioe nmpuiiokeHue ciaeayeT HauuHaTh C HOBOW CTPAHULbI C yKa3aHUEM
HaBepXy nocepedune ctpaHullpl, Hanpumep: «lIpunoxenune Ax. Ilpunoxenue
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JOJKHO MUMETh 3aroJIOBOK, KOTOPBIM 3allMChIBAIOT CHMMETPUYHO OTHOCHUTEIBHO
TEKCTa C MPOIMUCHON OYKBBI OTIEIBHON CTPOKOW. IIpHiokeHus: 10IKHBI UMETh
OOIIyl0 C  OCT&JIbHOM  4YacThbl0  3aIUCKU  CKBO3HYK  HYMEpPALHMIO.
Ecin TekcT mNpuiioKeHWsl pacloyiOKEH Ha HECKOJbKUX CTpaHulax, TO 6
npagom  @epxHem y2ny ~CTpaHulpl numryT, Hampumep: «IIponomkenue
NPWIOKEHUS A». 3arojloBOK IPWIOKEHUS IPU 3TOM HE IOBTOPSIOT.
Ecnu npunoxenue ogHo, oHO o6o3Havaercs «IIpunoxenue Ay.

[Ipu ccplikax Ha MPUIIOKEHHSI B TEKCTE 3aIUMCKH MOXHO HCIIOJIb30BaTh
CIIENYIOIIME BApUAHTBl:  «XapaKTepUCTUKH  annapatoB MPUBEACHBI B
[Tpunoxenun A»; «Pe3ynpraTel pacuera (cM. [Ipunoxkenne b) mokassIBaroT. .. ».

5.2.6 Hymepanusi crpanuu

CtpaHullbl TOSCHUTEIBHON 3alMCKA HWMEIOT JIBOWHYIO HyMEpaIuio:
CKBO3HYIO 110 BCEMY TEKCTY U B IpEJIENax KaKJI0ro pa3iesia OTACIbHO.

CkBO3Hasi Hymepalusi BCed 3aluCKM HayuHaeTcsl ¢ 4-W CTpaHMIIbl; Ha
MEPBBIX TPEX CTpaHMIIAX (TUTYJbHBIN JTUCT, 3a1anue Ha BKP u pedepar) nHomep
HEe  cTraBuTca.  Homep  cTpaHMIlbl  TpPU  CKBO3HOM  HyMeEpaluH
(kononnudpa) npoctasisercs 14-m kerjeM apabCKkuMu IudpaMu oA paMKOn
bopmbl 6 npasom eepxuem yeny 6e3 mouku. CKBO3HOM HyMepaluu MoJjiexar
aOCOJIFOTHO BCE€ JIMCThI 3alMCKH, BKJIOYas MOpwioxkeHus. B comepxanuu
3aMUCKH MPOCTABIISIIOTCSI HOMEPA CTPAHUI] MOJIbKO CKBO3HOU HyMEPaIUU.

Hymepanms crpaHmi Kakaoro paszaejia HauuMHaercs ¢ 1-i CTpaHULBI.
HomMmep ctpanuiel apabckumMu 1udpamMu OpoCTaBISIETCS B COOTBETCTBYIOIINX
rpadax ¢opmsl Jgucta (cm. [Ipunoxenue B u Ipunoxenue I'). Kpome storo, B
dbopme nepBoro sucta (cMm. [lpunoxkenue B) pasmena mpocrtaBisieTcs ooOiiee
KOJIMYECTBO CTPAHUIL JAHHOTO pa3zena.

6. TpebGoBanus k opopmiieHUI0 rpaduIecKoii YacTu

OO6muit o6bem rpaduueckoit yactu BKP Bkitouaer He MeHee 3 JHCTOB
dopmara A3 (297x420 mm). PexkomeHmyeTcs ClACIyIONUI NEpeYeHb U 00beM
MPEACTABIIIEMOr0 HA 3allIUTy TpadruuecKkoro mMaTepuana:

TexHonmornyeckasi cxema mpou3BOACTBa — | JuCT;

Cxema aBTOMaTH3allMy MPOU3BOACTBA (OCHOBHOIO y3ia) — | JIUCT;

MexaHu4ecKuil 4epTek OCHOBHOTO ammapara (deprex obmiero Buaa) — 1
JIUCT;

UYeprexu netaneit u y3i10B obopyaoBanus — 1-2 nucta (1Mo coriiacoBaHUIO
C PYKOBOJUTEIIEM).

[Ipy BBIMOMHEHUM HAYYHO-HUCCIEAOBATEIbCKUX PabOT  CTPyKTypa
rpaduuecKoil YacTu ompeeNsieTcs PU CoTilacoBaHuu ¢ pykoBoauteraem BKP.

Kaxx1ip1il TUCT NOKEH UMEThb 8HYMPEHHION PAMKY U OCHOBHYIO HAONUCH.
BuyTpennsisi pamka (opmaTa BBINOJIHSAETCS CIUIOMIHON JIMHUEW Ha PACCTOSIHUM O
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MM OT BHEIIHENl KPOMKHU (CHHU3Y, CBEpXY M crpaBa) U 20 MM C JIEBOH CTOPOHBI
¢dopmara. [Ipumep opopmieHust OCHOBHOM Haanucu nokasad B [Tpunoxxenun /.

[lonroroBieHHbIE YepTEXKU paclieyaTbiBaloT Ha ¢opmare A3 U B BUE
IPUIIOKEHUH BKIIIOYAIOT B pACYETHO-TIOSCHUTENBHYIO 3aIIUCKY.

6.1 OdopmiieHHe TeXHOJOTHYECKOH CXeMbl NMPOM3BOACTBA U CXEMbI
aBTOMATH3AIUH

B rpaduueckoit wactu BKP npenactaBisioT npUHIMNHAIBHYIO
TEXHOJOTHUECKYI0 cxeMy. [Ipu BBIMONTHEHWH CXEMBbl YCTAaHOBKM HEOOXOIMMO
UCIIONIb30BaTh CTAaHJAPTHBIC YCIOBHBIE H300paK€HUS O00OpYyIOBaHHUS B
COOTBEeTCTBUM ¢ [26] W HYMepylOT, HauWHas C IMepBOW mo3umuu. B ciydae
OTCYTCTBUSA CTaHJapTa Ha ammapar, €ro HeoO0XoauMo HM300paxkaTh
CXEMaTU4YeCKH B BHUJAE KOHCTPYKTUBHOrO ouepTaHusa. Bce ammapatsl
n300paxaroTcsi Ha cxeMe 0e3 cTpororo coOnroAeHus Macimraba, HO U 0e3
rpy0oro HapyuieHusi COOTHOLIEHHsI TabapUTHbIX pa3MmepoB. Ecimu B cxeme
YCTaHOBKH MPEIyCMOTPEHO HECKOJBKO MJIEHTHUYHBIX alnapaToB, pabOTArOIIHUX
napajulesibHO, JIOMyCKaeTcss u300paxaTh OJuH. JleWCTBUTENbHOE YHCIIO
anmnapaToB yKa3blBA€TCs B CHEIU(PUKALIUY.

Kaxxnomy anmapaty npucBauBaeTcsi 0003Hau€HUE, COCTOsIIEe U3 OYKB U
uu@dp, UCHOIaB3ysl OOLIENpUHAThIE OyKBEHHbIE 0003HaueHus anmapartoB: K —
KOJIOHHa, A — abcopbep, T — temnoooMenHuk, ABO — anmapar BO3AyLIHOrO
oxnaxaeHusa, KX — konaencarop-xonoawnbHuk, 11 — neus, C — cenmapartop, H —
Hacoc, E — émkocth, O — orcroiinuk, P —peakrop u 1.1. ludpa nocine OykBbI
MOKA3bIBACT MOPSAIKOBBIN HOMEp 3TOTO ammapaTta, HAUYMHAas ¢ MEPBOTO, MO X0y
ONMMCAHUS TexHoJoruuyecko cxembl (Hampumep, K-1, T-1 u Tt.m.). Ilpu
COBMAJICHUM HAYaJbHBIX OYKB amnmaparoB MOXKHO HCIOJb30BaTh JUIf
0003HaueHUs 1B OYKBHI.

[Tepedyens Bcero nm300paxEHHOTO 0OOPYNIOBAHMS Ha CXEME BKIHOYAIOT B
celM(UKaUo, KOTOPYIO pPAaclojaraloT HajJ, OCHOBHOW Haamuckro. [Ipumep
odopmienus cnenupuxanuu npuBeacH B [punoxenun /.

HanpapieHue MOTOKOB MOKa3bIBAIOT CTPENKAMM, YUHUTHIBAs MPU 3TOM
arperaTHoe COCTOSIHHME MOTOKa. Bxonsiiye 1 BBIXOJSIIME C YCTAHOBKH MOTOKH
MOKHO TIOJITUCAaTh, HAPUMEP, «U3 PEAKTOPHOTO OJIoKay, «Ha ¢akem» U T.II.
OCHOBHOI MOTOK OOBIYHO BBIAEISIOT 00JIEe )KUPHOM JIMHUEH.

Cxema aBTOMAaTH3allMU BBHITIOIHIETCS B TEX JK€ YCIOBHBIX 00O3HAUCHUSX
amnmapaTtoB, Kak 23TO OBbUI0 TPHUHATO HA TEXHOJOTHYECKOHW CXeMme.
JIOTIOTHUTEBHO HA CXEME MOKa3bIBAIOT CPEACTBA PETyJIHPOBAHUS IMapaMETPOB
TEXHOJIOTUYECKOT0 Tpoiiecca U oPOpMIISIIOT «IIMUT YIpaBJICHUs (oreparopa)» B
cootBercTBum ¢ 'OCT 21.208-2013.

[Tpumep odopMiIeHHS] TEXHOJIOTUYECKON CXEMbI U CXEMbl aBTOMAaTH3alluU
rokasad B npuioxenusix E, 7K.
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6.2. TpedoBaHus K 0pOPMIICHUIO YepTexKel

[Ipu BbBIONMHEHUH YepTeKed OOIIero BHUAA M JETATUPOBKHU CIEAYET
PYKOBOJICTBOBAThCSl OOLIMMHU TpaBuwiamMu odopmiieHus ueptexeil. [Ipumep
odopmieHus nokaszad B [Ipunoxennn U.

Yeprex oO11ero Bujia JOJIKEH COAEPKATh CIAEAYIOIINE CBEACHMUS:

- u3o0pakeHHe wu3Jenus (ammapara, MallWHbI), HEOOXOAUMBIC BHJIBI,
pa3pe3bl M CEeueHHus, Jalollfe TOJHOE TMpeAcTaBieHue 00 YCTpOHCTBE
pa3pabaThIBaEMOTO H3CIIHS;

- OCHOBHBIC pa3Mepbl — KOHCTPYKTHBHBIC, NPUCOCTUHUTEIBHBIC U
rabapuTHBIE, BUJ WX CXEMY C JCHCTBUTEIBHBIM PACIIOJIOKEHUEM INTYIEPOB,
JIFOKOB, JIaIl U JIp.;

- Ta0UIy Ha3HAYEHHUS ITYLEPOB, NATPYOKOB U T.I1.;

- TEXHUYECKYIO XapaKTePUCTHUKY;

- TEXHUYECKHe TpeOOBaHMUS;

- IepeYeHb COCTABHBIX YaCTEU MU3/IEIH.

PacrnonosxeHue mTynepoB MoKa3bBaloOT Ha
BUJIC CBEPXY, a MPU OTCYTCTBUU ITOTO BUJA €TO
BBIYEPUYUBAIOT CXEMaTHYECKH, MPOCTaBUB
yCIIOBHbIE O0003HAYEHHUS MITYIIEPOB, YKa3aHHBIX
Ha ri1aBHOM Buje m3aenud. [Ipu sTtom Hag cxeMmon
JIeNaoT HA/IMHCh, HaIpuMep: «Cxema
PACIOJIOKEHHUST IITYIEPOB», a B TEXHUYCCKUX
TpEOOBAaHMAX ~ HA  9YEPTeXE  OOAZATENBHO  Ppucymok 6.1. Cxema pactio-

YKa3bIBaroOT: ((I[CﬁCTBHTCHBHOC PpacCIIoJIOKCHUC JIOKEHUS IITYLEPOB
HITYIIEPOB, CMOTPH IO cXxeMe (IO IIaHy, BUAY, U
T.JL)».

Mtymepa, MOKKA U T.M. 0003HAYAIOT YCIOBHO Ha MPOJOJDKEHUU UX OCEH
WIM Ha TIOJKaX JIMHUKA-BBIHOCOK MPOMUCHBIMU OyKBamMu pyccKoro asndaBuTa
pasmepom ot 5 10 7 mm (OykBbl U, O, X, 'b, b He mpumeHsIoT).

Bcest nndopmManust 3aHOCHTCS B TaOIUITy MITYIIEPOB 10 hopMe:

Tabnua mryuepon

iES fpoxod | Jafinexue
Hi- Haumerobarue Ko | yomobusi| ycaobuoe|=
YEHLE Dy, rme | Py, M| |
o
2] a7 ol o8 . 8/ ’
) 46 i

B TexHnueckoi xapakTepUCTHUKE alllapara yKa3bIlBalOT CIEAYIONIEE:
- Ha3HAYCHHE U37eNus (arnmapara);
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- 00BEM anmapaTa — HOMHUHAJIBHBINA U paboUni;

- IPOU3BOIUTEIILHOCTB;

- TUIOIIA/b TOBEPXHOCTH TEINIOOOMEHA;

- MaKCUMAaJIbHOE JaBJICHHE; - MAKCUMAJIbHYIO TEMIIEPATypy CPEIIbL;

- MOIITHOCTH NMPHUBO/IA; - YACTOTY BPAIICHUS JETaNCH;

- TOKCUYHOCTH U B3PBIBOONIACHOCTH CPEJIbI;

- Apyrue HeoOXOUMbIE TaHHbIC.

B Texanueckux TpeOOBaHUAX TPUBOJISIT:

o6o3Hauenne I['OCT wm TV, coOracHoO KOTOPBIM JIOJDKHO OBITh
U3IOTOBJICHO U UCIBITAHO JAHHOE U3/IEIIHUE;

o0o3Hauenne ['OCT mnu TY Ha OCHOBHBIE MaTepHallbl, IPUMEHSIEMbIE B
U3JICINN;

TpeOOBaHUS K UCTIBITAHUIO HA MPOYHOCTH U TUIOTHOCTH CBAPHBIX IBOB H
JIPYTUX BUAOB COECIMHEHUM;

CBEJCHMUSI O HEOOXOJUMOCTh TEIUJIOBOM W30JSLUU, TYMMHPOBAHHUS U
JIPYTUX aHTUKOPPO3UOHHBIX MOKPBITUH.

Hepequb COCTaBHBIX YaCTEH HU3ACINA PACIIOIararOT Ha II0JIC YCPTCIKa
06IHGFO BHUJa HalJ OCHOBHOM HaAIIMCBIO I10 (bopMe:

f|

Macca | Haumexobarue v

oz 060 xaqerue Haurerobanue Kor| Mg =
fuwim | Maoka Mamepuana)| |

[TocnenHsist cTpoka MEpPedHsi COCTABHBIX YacTed HE JOJDKHA TOXOIUTH J10
OCHOBHOW HaAMucu Ha paccrosinue menee [0 mm. Jlomyckaercs OCTaBIISITH
HE3arnoJHEHHBIMU HECKOJIBKO CTPOK TEepeuHs (1Be, TpHU) C COOTBETCTBYIOIIUM
MIPOITYCKOM HOMEPOB TO3MIMI TOCIE KaKION TPYIIIBI MEPEYHS COCTAaBHBIX
YacTeil: COCTaBHBIC SUHUIIBI, IETAIH, CTAHIAPTHBIC U3ICITHA.

JlaHHBIC, BHOCUMBIC B TIEPEUEHb COCTABHBIX YAaCTCH W3ACIHUSA, CICIyeT
3aMKCHIBATh CBEPXY BHU3 B CIEAYIOIIEM TOPSIKE,

-COCTaBHbIE (COOPOYHBIC) ETUHULIBL;

-JIeTaIu;

-CTaHJIaPTHBIC U3/ICIIHS, B TOM YHCIIC KPEIEKHBIC,

-IPOYHE U3CITUS.

[Ipu OonbIIOM YHCIIE COCTaBHBIX 4YacTed W3JENHs JIOMyCKaeTCs
UCKIIIOYaTh W3 TIEPEYHS BTOPOCTENCHHBIE JETaIM ¥ HEOTBETCTBEHHBIC
CTaHapTHBIC U3ICIHS.

Tabnuibl, TEXHUYECKYIO XapaKTEPUCTUKY, TEXHUYECKHE TPEOOBaHUS U
MEePEUYCHbh COCTABHBIX YAaCTEH CJIEMyeT pacmojiaraTh HaJ OCHOBHOW HAJIHUCHIO
yepTeka. B TOpsAIKe HCKIIOYCHHS, JONMYCKAeTCs pa3MEIICHUE TaOUIIbI
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HITYIIEPOB CJI€Ba OT OCHOBHOW Hanmucu. [lpu BhimonHeHUU YyepTexeil obIiero
BHJIa PEKOMEHYETCsl PaCIIONIOKEHNE OCHOBHBIX JIEMEHTOB COIVIACHO PUCYHKAM

6.2, 6.3.
841

I 1
I TexHHYecKad 1

E=z========

I napHBIH
TexHHYeCcKHe

I
I
I
TpeOOBaHHA |
I
I

594

E

Ilepeuenn
COCTABHBIX
qacTeH

Tabmuma
LVECDOE OcHOBHasA
HaIIHCh

Pucynok 6.2. PacrionosxeHue OCHOBHBIX 3JIEMEHTOB (TOPU30HTAIBHBIH JIHCT)
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Pucynok 6.3. PacnionoskeHrne OCHOBHBIX 3JIEMEHTOB (BEPTUKAIbHBIN JIHUCT)

[Ipu BBIIOTHEHUH YEPTEKEN Y3JI0B U JeTajieid OOBIYHO BBIUEPUHUBAIOT OC-
HOBHBIE BHYTPEHHHUE YCTPOMCTBA, XapaKTEpHbIC Ui ammapara JaHHOW KOH-
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CTPYKIIMU U HA3HAYEHHUsA, HAPUMEP: TapeJKH, paclpeieuTeNbHbIe U cernapa-
IIUOHHBIE YCTPOWCTBA, OMOPHI JJIsl HACAJAKU WIM KaTaiu3aropa u T.n. [lokassl-
BAlOT TaKXe KPEIUIEHUE BHYTPEHHUX (MM HAPYKHBIX) DJIEMEHTOB K KOPIYCY
anmapara, LITyllepa, JIIOKH, ONOpHI ammapara, KpOHIUTEHHBI Uil TOABECHBIX
KOHCTPYKUMH U T.A. [Ipy BeluepuMBaHUU y3JI0B KPEIUICHUSI CXEMATUYHO IOKa-
3bIBAIOT MECTA CBAPKH, MIPUBOJAT XapaKTEPUCTUKY cBapHOro mBa. [Ipu Bbmos-
HEHUM JETAIUPOBKU CIEAYeT YUYUThIBaTh, YTO CTENEHb 3allOJIHEHMs JIMCTa
nomxHa ObiTh He MeHee /0%. Ecnau Ha olHOM JUCTE pa3MenIaloT HECKOJIbKO
AJIEMEHTOB KOHCTPYKIUH, JTOMycKaeTcs pa3ouBka popmara Al Ha 1Be UM 4e-
TeIpe yacTH (popmatel A2 U A3 COOTBETCTBEHHO) C BBHITIOJHEHHEM OCHOBHO
HAJIIIACH B KAKJIOM YaCTH.

/. HIn¢p BHINYyCKHOI KBAJIM(PUKALNOHHOI PadoThI

OO6mwmit Bua mudpa paboThl UMEET BU/L:

XX, XX, XX, XX, XX, XX XX
r 11 1 17

1 2 3 4 5 6

['pynnel mudpa:

1 — o6o3Hauenue pabotel: BP — 6akanaBpckas pabora;

2 — xoJ1 HampaBneHus moarotosku (18.03.02);

3 — HOMep TIpHKa3a Ha 3akperuieHne TeMbl BKP;

4 — tpu mocnenHue Pl HOMepa 3a4€THON KHIKKH CTY/ICHTA;

5 — rox BeimosiHeHUS BKP;

6 — mopsnKoBbIE HOMEp TpadUyecKOd YacTH (IJIs1 TOSICHUTEIBHOU 3amuCKu
oyznet «00»);

7 — aO6peBuarypa mgokymeHta (II3 — mnosicHurenvHas 3amucka, TC —
TeXHoJoruueckas cxema, MUY — ueprexx oOmiero Buja pa3padaThIBA€MOIo
armapara, MJ[ — neranupoBka ocHoBHoro ammapara; KUII — koHTposibHO-
U3MEpUTENbHbIE MPUOOPHI M aBTOMATH3aIlMsl OCHOBHOTO amrmapara).

Hanpumep, HoMmep niprkasa o0 yTBep:kaeHun TeMbl 38/59, Tpu nociennue
mudpsl HoMepa 3adeTHO kHIKKH 828, ron BbmonHeHust 2019. Torma mmdp
OyJeT UMETh BU/I;

bP.18.03.02.38/59.828.2019.00.113 — ayist TUTYIBHOTO JIMCTa U PaMOK B
MOSICHUTEIbHOM 3aIIMCKE;

bP.18.03.02.38/59.828.2019.01.TC — pmisg TEXHOJOTHYECKOW CXEMBI Ha
mucte A3;

bP.18.03.02.38/59.828.2019.02.MY — 11 MEXaHHYECKOTO 4YepTeka
OCHOBHOTO arrapara Ha Jmcte A3;

bP.18.03.02.38/59.828.2019.02/1.MJI — mepBBIid JUCT AETATUPOBKU
YyepTeka OCHOBHOTO amnmapara Ha jgucte A3 (mocneayrorue uctel 02/2 u 02/3).
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BP.18.03.02.38/59.828.2019.03. KNIl — mgma KUII m aBromarusamuu
OCHOBHOTO armapara Ha Jmcre A3.

8. 3ammTa BBINYCKHOI KBAJIN(PUKAIUOHHON padoThI

[Ipouienypa 3amuThl BBHITYCKHON KBalu(UKAIMOHHOW paOOThl BKIIIOYAET
JoKaja cTyAeHTa (5-7 MUHYT) U OTBETHI Ha Bompockl wieHoB ['OK.

Jlokmam CTpOWTCS CIEMYIONAM 00pa3oM: COOOIIAeTCs Ha3BaHUE TEMBI
MPOEKTa; W3JIaraeTcsi mpobiieMa; 0OOCHOBBIBACTCS BBHIOOP TEXHOJIOTHYECKOTO
perieHus] W BHIOOP KOHCTPYKIIMU armapaTta (MAaIllWHbI); TOSICHSIIOTCS HUIEH U
WH)XCHEPHBIC METOJMKU PacueTa; U3JaratoTCsd OCHOBHBIE PE3YyJbTaThl PACUETA;
MOSICHSIETCSL CMBICII KOHCTPYKTHUBHBIX M TEXHUYECKHX PEIICHUI; J1eaeTcs
3aKioYeHrne 00 3((PEKTUBHOCTH MpEIaraéMoro MyTH peleHus MNpooIeM;
COOOIIAIOTCSL OOIIUE BBIBOJIBI, IJI€ JOJDKHBI ObITh OCHOBHBIE MTOTH palOTHI, a
TaKXe MPEJIOKEHUS 10 MPAKTUUECKON peann3aliu MpeaIaraéMblX PEICHUN.

Bo Bpems wu3noxeHuss JOKJIaAa CTYIEHT JOJDKEH HCIIOJIb30BaTh BCE
rpaduyueckue  maTepuabl, MPEACTABICHHbIE HA  3alIUTY, KOTOpPHIC
1[€JI€CO00Pa3HO pacmoiaraTh B MOPSIKE U3JI0KEHUS.

I[Ipy mnoaroToBke K 3allUT€ PEKOMEHIYETCA Hamucarh JOKJIa,
MOJATOTOBUTH TMPE3CHTALIMOHHBIE CAiAbl; 00CYIUTh UX C PYKOBOJUTEIEM Ha
npeaaputTenbHoi 3amure BKP.

3ammurta BKP npoBoautcst B dopme mpeseHtanuu Ha 3acenanuu ['OK B
CPOKHM, YCTAHOBJICHHBIE TIpUKA30M 1O  yHUBepcuteTy. lIpe3eHTanus
BBIMOJIHAETCS B penakrope Power Point mpudrom Arial, Tahoma, Verdana,
pa3Mep mpudTa J0HKeH ObITh He HIbKE 18-ro kerus (B Tabnmiax — He Hbke 14).
[Ipe3enTanus 10JKHA OBITH TOCTPOEHA B COOTBETCTBUU C JIOKJIAIOM IPHU OOIICH
MIPOJIOJDKUTEILHOCTH 5. .. 7 MHUH.

I[Ipy moOATOTOBKE CHAlAOB TPE3CHTAIMH HEO0OXOAUMO OOpaTHUTh
BHUMaHHE Ha I[BeTOBOe odopmiieHHe, MPUDTHI, HACHIIICHHOCTh CJaiI0B
uHdopmaIuei.

PexomeHnayercs NpUMEHATh €AMHOE LIBETOBOE PEILECHUE JJI BCEX CIIANI0B
npe3eHTanmu. [[Beta Tekcra M (poHa MOMKHBI OBITH KOHTPACTHBIMHU (JTydUIlle
CBETJIbIN PoH — TEMHBIN TekcT). DOH cnaiiga He TODKEH ObITh TEKCTYpHBIM. He
CJIeyeT BbIOMpaTh MIAOJIOHBI IS claija, MEHIaolue BOCHPUITHIO TEKCTa U
rpaduyeckoro Marepuaia. 3arojlOBOK cjaija MOXKHO BBIJCIUTH I[BETOM WM
KypcUBOM. PekoMeHayeTcs Cleayromuil Habop Clan10B:

-trema ¢ ykazanuem ®UO pazpaboTunka u pykoBoauTess — 1 crnai;

-aKTyaJbHOCTb, IIEJIU U 33J1a4d, CTPYKTypa paboTel — 1 ciaiin,

-TEXHOJIOTUYECKasl CXeMa YCTaHOBKU — 1 claiin;

-MaTepHaIbHBIN OaTaHC MPOU3BOACTBA — | ClTaii;

-OCHOBHBIE pE3yJIbTaThl pacueTra pa3padaThlBAEMOTO ammapara |
MPUHATHIX TEXHHYECKUX PEIICHHM, XapaKTePUCTHKA armapara — 2-3 ciaina;

-4yepTeXu 000pynoBaHus (OOIIMIA BUI U JETAIUPOBKA) — 3-4 craia;
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-CX€Ma aBTOMaTHU3allK POM3BOCTBA (anmnapara, y3ia) — | criain;

-3aKJIF0YeHre (001IMe BRIBOABI) — 1 cliaid.

Pe3ynbTaThl pacyeToB yJ00HO MPEACTaBISATh B BUAE CBOJHBIX TAOJMI] C
NPUBEIACHUEM PACCUUTHIBAEMBIX IMapamMeTpoB, ¢opMyn g pacuera u
noyiyueHHoro pesyibrata. ['paduueckas yacts BKP Ha cnaiinax npencrasisiercs
B uépHO-0€J1011 1[BETOBOI ramMmMe 0e3 paMKHd U OCHOBHOW HAAMKUCH. TEXHUUYECKYIO
XapaKTepUCTHKY armapara 1 pa3paboTaHHBIX Y3JI0B PEKOMEHyEeTCs MPUBECTH Ha
OTZIEJILHOM CIIalJIe.

Bo Bpems 3amuThl JKENATENbHO HE IOJIB30BATHCS 3allMCAMM, BCHO
HeoOxoaumyto uHpopmammio (HopMynbl, YHCICHHbIE 3HAUEHUS) JIydlle
npuBecTd Ha cnaigax. CTyJIeHT OJDKEH 3HaTh BCIO CBOIO pabOTy: MCXOIHbBIE
JAHHBIEC, METOABI PacyeTa, IOJy4YEHHBbIE pe3yJIbTaThl,; 3HATh BCE JECTAId Ha
JUCTaX rpapuuecKoil 4acTu, JOHKEH YMETh UX OOBSCHUTh U apryMEHTUPOBAT.

Jlo 3ammThel HEOOXOJMMO pacredaTaTh BCE CIAWbl TMPE3CHTAlUU U
IIPEACTAaBUTh Ha MOANUCH pykKoBomuremoo. [lepen 3amurTon  dK3eMILLApP
Mpe3eHTaIMK TMpejcTaBisieTcs KaxaoMy wieHy ['DK Ha mmcrax Oenoit Gymaru
dbopmara A4.

YTBepkAEH cleayronuil mopsaok myonuyHoi 3amutsel BKP:

-[IpeJICTAaBJICHUE CTYICHTA YieHaM Komuccuu (cekperapb ['IK);

-JIOKJIaJl MPOJOJKUTEIBHOCTBIO O...7/ MHUH 00 OCHOBHBIX MOJOKEHUSX
paboTHI,

-OTBETHI HA BONPOCHI WIEHOB [ OK;;

-OIJIallleHue OT3bIBa pykoBoautens u peueHsun Ha BKP (cexperapb
['DK);

-OTBETHI Ha 3aMEUYaHus PELieH3eHTa (€CJIM TAKOBbIE UMEIOTCS).

[Tocne 3ammtel 'K Ha 3akpbhITOM 3acelaHud OOCYXKAAET PE3ysbTaThl
3alllUThI, paccMaTtpuBaeT oT3bIB pykoBoauTedass BKP u BbiHOCHT perienue 00
ounenke BKP. Ilocne 3aBepmenus oOcyxnenust npenacenatens DK ormamraer
OIICHKY M pEIIeHWe KOMHCCHH O TPUCBOCHUU CTYACHTY KBadU(pUKAINH
«OakayaBp.

Cnucoxk pekoMeHayeMoi JTUTepaTypbl

1. Aunbneptr JI.D. OCHOBBI NPOEKTUPOBAHUA XUMUYECKHUX YCTAHOBOK.
Mocksa: Breicmag mikoia, 1982. - 304c.

2. AzapoB B.H. u gp. Cucrema TEXHUYECKOTO OOCITYXUBaHUS W
peMoHTa O00OpYIOBaHUS NPEANPUATANA XUMHUUYECKOW MPOMBIILIEHHOCTH. -
Mocksa: Xumus, 1986. - 352c.

3. AxmetoB C.A. Texnomorus riiyOoKol mepepaboTku HepTH U Taza

[Tekct] : yueGHOE TTOCOOUME 1715t cTyAeHTOB By30B / C. A. AxmeToB. - Yda : ['u-
aem, 2002. - 672 c.
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4. AxmeroB C.A.TexHosnorus U 000pyI0BaHHE MIPOIIECCOB NEPEPAOOTKU
Hedtu u raza [Tekcr] / C. A. AxmeroB [u 1p.]; ox pen. C. A. AxmeroBa. —
Cankrt-IIutepOypr: Henpa, 2006. - 872 c.

5. bannos ILT. IIpouecco nepepaboTkn HedT u raza [Tekct]: YueO-
HOo-MeToanueckoe 1ocoome / IL.I°. bamnoB - MockBa: U3a-Bo IHTHUUT-
Ouedrexum, 2000.- 224c.

6. Buxman I'.A. OcHOBBI KOHCTPYMpPOBaHUS allapaToB W MalluH
He(drerazomoObBatomux  3aBomoB.  [Tekcr]:  yueOHux/  [.A.Buxwman,
C.A Kpyrnos.- MockBa: Mamunoctpoenue, 1978.- 328c.

7. JpitHepckuid FO.M. OcHOBHBIE POLIECCHI M aIIapaThl XUMUYECKOM
texHomornu. [Tekct] : mocobme mo mpoektupoBanuto. / Ilox pen.
FO.M. dpiTHEpckoro. - MockBa: Xumus, 1991.- 486c¢.

8. Enryc H.P. TpybOuateie neun B HedTemepeaObIThIBaIONICH 1 HedTe-
XUMHUYECKOM TIpoMblIiieHHOCTH [ Tekct]: npousBoacTBeHHoe u3nanue/ H.P. En-
Tyc, B.B. llapuxun - Mocka: Xumus, 1987.- 304c.

9. 3emusnckuit E.O. KUII u aBromaTuzaimusi npou3BOICTBA: METOIUYE-
ckue ykazanus / E.O. 3emnsnckuii. — Tromens : Trom[HI'Y, 2014. — 12 c.

10. KoncTpyupoBaHue U pacueT MalldH XUMUYECKUX MPou3BOACTB. [lon
pen. 2.0. Konbman-UBanosa [Tekcr]: YueOnuk st By3os / FO.U. I'yces, ..
Kapaces, 2.9. Konbman-MBanoB u ap. - MockBa: MamuHoctpoenue, 1985 -
408c.

11. KoxxyxoTpyOuaTble TEI000MEHHbIE annaparbl OOLIEro U CHeluaib-

Horo HazHaueHus. [Tekct]: Karajor BHUWuedTemam. — MockBa: U3a-Bo
HUHTHUxumuedTeman, 1991.- 106c.
12. Komonnsie ammapatel. [Tekct]:  Karamor BHWHWuedtemam. -—

Mocksa: M3n-so HUHTUxumHedTeman, 1992.- 26¢.

13. Ky3nenoB A.A. PacueTsl OCHOBHBIX MPOIIECCOB M anmapaToB mepepa-
00TKH yTiIeBo1OpoaHBIX Ta30oB [Tekcr] : cnmpaBounoe mocobue / A.A. Ky3Henos,
E.H. Cynakos. - Mocksa : Xumus, 1983. - 224 c.

14. JIyromkun I'.C. C6op u moarotoBka HedTH, Ta3za ¥ Boubl. [Tekcr]:
yueOnuk / I'.C. JIyromxkun/- Mocksa: Anbsiac, 2005. — 319c.

15. JleontseB A.Il. TIpoyHOCTHBIE pacdeThl OTIACIBHBIX DJIEMEHTOB TEX-
HOJIOTHYECKOro o0opyaoBaHus : yueobHoe nocodue / A. I1. Jleoutses, A. I'. Mo-
3bipeB, A. H. I'pednes, C. I'. I'onoBuenko. — Ttomens : Trom[HI'Y, 2012. — 144
C.

16. JleonteeB A.Il. DOxcmiyaTtanus o6opynoBaHus HedTenepepadaTbiBa-
IOIKUX U HepTeXUMHUECKUX 3aB0oJI0B [Tekct]: yuebHoe nmocooue /A.Il. JIeoHTh-
eB u ap. - Tromens: TroMI'HI'Y, 1999. - 74c.

17. JleontheB A. I1. PEeMOHT M HaIE)KHOCTH O0OPYIOBAHUS MPEATPUITHI
Hedrerazonepepadotku [Tekct]: yuebHoe mocobue / A. Il. Jleontnes, C. A.
Jleontnes, A. I'. Mo3sbipes; TtomI HI'Y. - Tromens: TroMm['HI'Y.
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anmapatypsl. [Tekct]: CnpaBounuk. / A.A. Jlamuuckuii, A.P. TomuuHckuit.-
Mocksa: Mammnoctpoenue, 1970.- 752c¢.

19. MamuHbl U anmapatbl XUMHUYECKUX MPOU3BOACTB. [Ipumepsl u 3ana-
yu. [Tekcr] / mox pen. B.H. Cokoinosa. Jlennnrpan: Mammnoctpoenue, 1982.-
383c.

20. Mo3ssipeB A.I'. Hepazpymaromnuii KOHTpOJIb U TUAarHOCTUKA XUMUYE-
ckoro oOopymoBaHus: ydeOHoe mocobme / A. I'. MosbipeB. — TromeHb :
TomM[HI'Y, 2011. — 84 c.

21. Tlonukapos W.M. PacueTsl MammH U anmapaToB XUMUYECKUX MPOU3-
BOJICTB M HedTerazonepepadbotku. [Tekct]: yuebnoe nmocoone/  U.W. [lonuxka-
pos, C.U. Ilonukapos, C.B. PaukoBckuii. — MockBa: Anbda-M, 2008. - 717c.

22. Tlonukapos .M. MamuHbl 1 anmapaThl XUMAYECKUX MPOU3BOJICTB.
[Tekcr]: yueOnuk / WU.N.Ilonukapos.- MockBa: MammuHoctpoenue, 1989. -
368c.

23. Ilonukapor M.M. MaivHbl U anmapatbl XUMUYECKUX MPOU3BOJICTB U
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A.N. Cxo61o, FO.K.Monokanos, B.A.Bnanumupos, B.A IllenkyHoB. - Mocksa:
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25. CapuenkoB A. JI.  Xumudeckass TEXHOJOTHS TPOMBICIIOBON MOATO-
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IHPUJIOKEHHUE A
Oopasen opopmileHNsI TUTYJIBHOIO JIHCTA
PACYETHO-TIOSICHUTEIbHOM 3aNIUCKH
Y
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MHHHCTEPCTBO HAYKH H BBICILET O OEPA30BAHHA POC CHHCKOH $ETEPAITHHA

&F JTE PATHHOE TOCYIAPCTEE HH OF BIOTKE THOE
OEPA30BATEJIHHOE VUPEKTEHHE BRICIIETO OEPA30BAHH A
«TFOME H CKHIl HH VCTPH ATHHELT VHHBEPCHTE T»
HHCTHTYT NPOMBIIITEHHbIX TeXHOMOTHIT H HEKHHHPHHTA
Kadenpa nepepadorkn HedTH U raza

JOIOIYCTHTH K 3AINMHUTE
3ae. xade npoit ITHT

Moseipes AT
« » 20191

HANMMEHOBAHHE TEMbI BKP

TIOSACHHUTEIIBHA A 3ATIIICKA
K BEOTYCKHOI KBannGHKAIHOHHOI paboTe Gakanaepa
BP.18.03.02. XX .XX.2019.00 IT3

HOPMOKOHTPO.IEP: PYKOBOIUTEID:
JOAHCHOCID, VHEHAR CHIENEHD JOIHCHOCIB, YHEHAAR CTNENEND
Damunun H.0. Damunun H.0.
PAIPABOTUHK:
oOVHarOWUTIcA ZPVITb] 5
Daviunur FL.O. b B

Bakanaepckas padora
JANTHINEHA ¢ OLEHKOI
Cexperaps I DK Pavunuz H.0.
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HNPUJIOKEHUE b
Oobpa3zen popMbI 3a1aHUA
K BBINIYCKHOH KBaJIM(pUKanMOHHOM padore

MHUHHCTEPCTBO HAYKH H BBICHIETO OBPAZOBAHWS POCCHHCKOMN ®EJEPALIHA

PEJTEPAJIBHOE MCYJAPCTBEHHOE BHOTAKETHOE
OBPA3OBATENBHOE YYPEXKJIEHHE BICINEIND OLPAZOBAHHA
«THOMEHCKHH HHAYCTPHAIBHBIH YHHBEPCHTET»

HMHCTHTYT NPOMBILIIEHHBIX TEXHOIOIHH M HHIKHHHPHHIA
Kadenpa nepepabotku HepTu 1 raza

Y¥TBEPAIAN:
3ae. kadenpoi ITHD

Moswiper ALl
4 » 20 r.

JAIJAHHUE

Ha BBIMYCKHYIO KBAIHQHKALMOHHYIO padoTy Dakanaspa

. H.0. obyuaromerocs
¢ H.O. pykosogutens BKP

Tema BKP:
YTBEPH#/IEHA IIPHKATOM 10 HHCTHTYTY OT « W 20 r. Ne
Cpok npenoctagnenna 3apepimernonid BKP na kadenpy — « » 20 r.

Hexoaneie nannsic € BKP: npoussodcmeennnie u sumepamypinie,

Copepaanie MOACHHTEILHON 3aMHCKH

Haumenosauue pasgena Komeerso AHETOB | of o onenma BKP Jara BeINOIHEHUA
HILTHOCTpalMii

JInreparypHelii 003op HE MeHee 5 20

Texnonorn4eckas 4acTsb 1 15

Mexannueckas 4acTh HE MeHeE 6 50

KHMIT v apromaruzanms 1 15

INpapuyeckan 4acTh BRINONHASTCA Ha NHeTax gopmara A3 B BEIHOYACT:

— TEXHOIOTHYECKYH CXEMY YCTAHOBKH — | ancT:

— CXEMY aBTOMaTH3aLHH Y314 TEXHOMOTHYECKoi cxemMsl — 1 JIHeT;

— yepréa odlero Buaa paspadareiBaeMoro annapara — 1 auer;

— UYEPTEXH 3NEMEHTOB W VINOB annapara (Jetanupoeka) — 1-2 nWcra (N0 coriacoBaHHio ¢
PYKOBOJOHTENEM ).

Beero nucrop B rpadgmueckoil wact BKP — ne Menee 3 nuctoi.

Jata BeIIAYH 387aHHA; « » 20 T.

MOANHCE PYROBOIHTCTR

3aiaHne NPHHAN K HCIOTHEHHIO! « » 20 T

[ICkRI T LHE}"-!HIUILI.{'IUCH
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IHPUJIOKEHUE B
Oo0pasen opopmiieHUsI IEPBOTrO JIUCTA pa3aeia
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HNPUJIOXEHUE I
Oopasen opopmiieHHsI BTOPOIO U CJIeXYIOUIUX JUCTOB pa3aelia
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HyMepauuK 3anuckKn

A

38

A

%
12
-
Ao
BPIBIBOZXX XX 201900117
W Jicm| Wi | T 2
N k

41




NPUJIOKEHHUE /1

Oobpa3zen opopMiIeHHsI OCHOBHOW HAXNMCH U crienupuKanuu
B rpapu4ecKoi YaCcTH BbIIYCKHOM KBAJIU(PUKAIUOHHOM PadoThI
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B rpade «Ilpumeuanue» ykaspiBaeTcs THUII ammapara, oJoOpaHHOro Mo
cranaapty. Hampumep, nacoc IIHCH BAO2-45054.
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Oo6pa3sen opopmiteHnst yepTexka oéuiero Buaa B rpapuyeckoi yactu BKP

HNPUJIOXEHME 3

TR AR

(2T PO
sy o) otanes
M

FEPEOR HETRCAROTIAT

§ A ey S50 A kkras cmEa orgous-Aak
Ak X e TITH, R

6 TR e ST i

&
i
M
1
" i
= LR
e
i
E .
F £ i
— > A T o
z - Firy R T T L e e
- & e = - =
— -
. s
- — T
[ ] s & By
VT LRI &
o S
: . I Forkn
BT
§ TR S
B " s
o
I
§ — - pr— ——=
a - TR l I ]
— S e At el
g o

45




HPUJIOKEHUE U

L2220 ]

2 e T

b coowmpeog

wodbiy _HEw 3
|
[
I

TG

Tl T
TR (I0H

7| rengeare DGy
TR

T ey
TN

7 | ooy coeay
TRTT0 SEG

z R
i [
[ G

fala
SIS

) el ] Y )

‘waﬁmd s\m&hﬂw qﬁé /0| PRI | ashaa] [
=

P07 AT
/XS AT AV [RUTEEID 11 O], 6f +4E7 9F 10
7 70 i AT 80 IR}

L Ot - AP SOPIRuTy 9

ZLETS L0 IOHENE, YPLT ~ MMty ymndauty) ¢
LE6TE L30) E. YR ~ AT gl yoroy
L BELT LA LY O0ST AR IWaYD QL sy
O #OLE] - DUHAWEPHD Or0Runy 7

G DD RUE0230 | YPGDCLI PRQUDE] WIKSYPOU LITRAY |

BHIPEEN SNIBHHE]

HORHONEOGEONTI T KDHHAINAL BUTND § 0060) 9

U [0 SRoAD0I00k WML § AWV S

b5 WD § GpaXg DF 1003 DIUDORUNS 7

TS AUSORRTE[OL NOHRBE0B00 04 D ZH [6f 05G80 BrHDgan0 7
UTCAXIFFAL TOXIRUZ D DHGOE LR FUTOXIFGOL LORXIETY
/2% GIL 5 G500 OO DUBCiuD. WOHYSUTEOgETOg ) 7

O STHREEXTAXG 1 RTEIHFIHIN B HERDHETHOEO! (T |

DMULOATRUOTCDX BT IFANNE

o5

£7¢

059 g

IIIIIIIII

%

= [oweyy o [ov ovr g | ooey o ogey,[veoeyy oo

Im'I‘

A g 1Ltk HoddIhKupeds 9 erud 019meo exdLdon sundrndodo mcedg

46



HHPUJIOKEHHUE K

) )
[T 5
TAo30ea0L 3 3
T RO ORIITY .n 3
3 el z
gy :
Fo] P PFERITRE PA M
EC i ) Vowng
£l 05 VoedeUody 5]
&0 | 008 [
oy | ook SBCC S ROdRUAIA SUL
ot | oor wem torng | g
—= =1 4]
51 | oov voons vong | Y
e Wl
e, | “Fig e Lo
e Bphate e eaed
ovsery | woroesy bk

OSE#T

A9 MLdeh noxdIhMdedl 9 erud 013mQo exILdIn BuHIrndodo mcedo(

47



YyeOHOE U31aHue

BBIITYCKHAS KBAJIM®OUKAILIMOHHASA PABOTA

MeToaudeckue yKa3aHusl
IO BBITIOJTHEHUIO BBITYCKHOUM KBaTH(PUKAITMOHHON paObOTHI TSI 00YJIarOIIUXCS
1o HampasiieHuto noaArotoBku 18.03.02 DHepro- u pecypcocoeperaronye npo-
IIECChl B XUMHYECKOU TEXHOJIOTUH, He(DTEXUMUN U OMOTEXHOJIOTHH
Bcex (hopM 00ydeHUS

CocraBurenu:
JI.B. Tapanoea, kanouoam mexnuyecKux HayK, 00ueHm
A.A. baiioa, kanouoam mexHu4ecKux HayK
E.O. 3emnanckuil, Kanouoam XumMudeckux HaykK

B asmopckoti pedaxyuu

[Toxmucano B rieyaThb dopmat 60x90 1/16. Ycu. neu. . 3,0
Tupax 35 5k3. 3aka3 Ne.

bubnuoTeuHo-n31aTENbCKUN KOMITIIEKC
dbenepaabHOTO roCyIapCTBEHHOTO OI0/KETHOTO0 00pa30BaTeIbHOTO
YUpEexAEHUS BBICIIET0 00pa3oBaHus
«TroMeHCKNI UHAYCTPUAIIBHBIM YHUBEPCUTET.
625000, Tromens, yn. Bonogapckoro, 38.

Tunorpadus OuOGIMOTEYHO-U3AATENHCKOTO KOMIUIEKCA.
625039, Tromens, yiu. Kuesckas, 52.
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