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BBEJIEHUE

Kypcosast pabora (KP) mo teme: «Ananuz u pacuem npou3go0CmeeHHOU 8eHMUIAYUU yexda
MAWUHOCMPOUMENbHO20 NPeonpuamusy BKIIOYAET JIBE YaCTH — TEOPETUYECKYI0 M PACUETHYIO.
Pacuernast yacte cocTouT U3 4-5 33124 B 3aBUCUMOCTH OT Ha3HAYCHUS TPOU3BOJICTBEHHOTO LIE€Xa.

JInst BBIMOJIHEHNST TEOPETHYECKOM 4YacTH KypcOBOH pabOThl HEOOXOAMMO HCIIONIB30BATH HE
MEHEee TPeX UCTOYHUKOB MCIOIb30BAHHBIX HH()OPMAIIHOHHBIX PECYPCOB.

1. IEJIb Y 3AJIAUN KYPCOBOM PABOTEI

[enpro KypcoBoii pabOTHI SBISETCS: «AHAIN3 U pacyeT MPOU3BOICTBEHHOW BEHTUIISIIUY TIeXa
MalIMHOCTPOUTEIBHOTO IPEANIPUATHSD.

3amaun KypcoBoil paboThI 3aKII0YAIOTCS B CIETYIOIIEM:

— OIUCaHue OOBEKTa HUCCIICIOBAHMUS, OCHOBHBIX TEXHOJOIMYECKUX IMPOIECCOB, BBIIEIISIONIUXCS
BPE/IHBIX BEIIECTB, aHAJIM3 COCTaBa U KIIMMAaTHYECKUX MapaMeTPOB BO3/AyXa, OIMACHBIX U BPEIHBIX IPO-
W3BOJICTBEHHBIX (DaKTOPOB Ha OOBEKTE MPOU3BOJCTBA, BO3ACHCTBUE BPEIHBIX BEILECTB HA 370POBHE
paboTHHKa, TpeOOBAHUS OXPaHBI TPY/a IPH IMPOU3BOJICTBE PA0OT HA 00HEKTE UCCIICIOBAHNS, CPEICTBA
KOJUIEKTUBHOM M HMHAMBUAYaJbHOM 3aIUTHI JIIsI paOOTHHKA HCCIIEAYeMOro OOBEKTa MPOU3BOACTBA,
MPOPHIAKTUICCKHE MEPOTIPHSITHS IO OXPaHEe TPy/la Ha 0OBEKTE TPOU3BOJICTBA U T.II.;

— BBIOOP HEOOXOAMMOIO BEHTHIIATOpA ISl ONTUMAIbHBIX YCIOBHH TpyAa U HAHECEHUS MH-
HUMAJILHOT'O BpeJIa OKPYXKAIOIIEH CPE/Ibl;

— Pacuer o011e0OMeHHON BEHTUIISILIMMI 11€Xa 110 3arPS3HEHUIO BO3/1yXa;

— Pacyer 00mieoOMeHHON BEHTUIISIIAM TI0 TETIIOBOMY (haKTopy;

— Pacuer MECTHOM BEHTUIISALINY;

— OnpeziesieHre BEHTHIIATOPA J1JIs1 BEHTWIALINH,

— [IpounmtocTpupoBaTh NPUMEPHYIO CXEMYy BEHTWISIIMU OOBEKTa MCCIICIOBAHMS U OMHCATh
TpeOOBaHUS K CUCTEME BEHTHIISIIUU M IPOU3BOJICTBEHHBIM ITOMEIIECHUSIM 00BEKTa UCCIICIOBAHMSI.

2. AJITOPUTM BBIBOPA BAPUAHTA K KYPCOBOI PABOTE

[TopsiaxkoBOMYy HOMEDPY TPYIIIOBOTO CIIMCKA COOTBETCTBYET 3aJaHUE NI BBINOJHEHUS KypCo-
BOI paboTHI, KOTOpOE BhIOMpaeTcs u3 TaObmuibl 1, KpoMe MepBOro BapuaHTa (IIEPBOMY BapUAHTY
COOTBETCTBYET 3aj1aHue o Homepy 30).

Tabmuma 1
3asaHue Ha BBIIIOJIHEHUE KypCOBOW pabOThI
Tlopsaxoshid 3aganue Ha KP
HOMeEp IO CIIHCKY
1 TampBanmaeckuii nex Nel (xpomupoBaHue)
2 Hex oxpacku Nel
3 Iex metauiooopadoTku Nel
4 Ky3HeuHo-TipeccoBbIi 1ieX 1 1ex TepMooopadboTku Nel
5 Jluteitnbrii nex Ne2
6 lanpBanmueckuii ex Ne3 (LIMHKOBaHYE)
7 CbopouHo-cBapouHbIi 1ex Nel (pyuHas cBapka)
8 Iex oxpacku Ne3
9 Iex MeTammo06padoTku Ne3
10 KyzHeuHo-TipeccoBbIii LieX 1 1eX TepMooOpadoTky Ne3
11 Jluteitnbrii nex Ned
12 CbopouHo-cBapouHbIH 11ex Nel (aBToMaTHueckas cBapka 1o (irocom)
13 CO6opouno-cBapovHbIH 11ex Ne2 (aBToMaTHIecKast cBapka Mo (PIrocoM)
14 C6opouHo-cBapounsbii 1iex Nel (mosyaBromarudeckas cBapka B CO 2 )
15 CbopouHo-cBapouHbIH 1ex N2 (pyuHas cBapKa)




Hopsakossiii 3ananue Ha KP
HOMeEp I10 CHHCKY

16 CbopouHo-cBapouHbIi 1ex Nel (aBTromMaTuyeckast cBapka)
17 T"anpBanKueckuii nex No2 (OKCUAMPOBAHNE AJIFOMUHHUSA)
18 Iex oxpacku Ne2
19 CbopouHo-cBapouHbIi 1ex Ne3 (aBTomMaTHueckast capka noj ¢urocom)
20 Ky3HeuHo-TipeccoBbIii LieX 1 ieX TepMoo0padboTky No2
21 Jluteiinblii ex Ne3
22 CbopouHo-cBapouHbI 1ex No2 (aBTomMaTHyecKast cBapka)
23 CbopouHo-cBapouHbIi 1iex Ne3 (pyunast cBapka)
24 Iex metamnoobpadboTku Ne5
25 CoopouHo-cBapouHsiii 1iex Ne4 (rosyaBTomarideckas capka B CO 2 )
26 CbopouHo-cBapouHbI 1iex Ned (pyunasi cBapka)
27 CbopouHo-cBapouHbI 11ex Ne4 (aBTromMaTHyeckast cBapka)
28 CbopouHo-cBapouHbIH 11ex NeS (aBTomMaTHueckast capka noj ¢urocom)
29 Ky3HeuHo-npeccoBbIii LiexX 1 1ieX TepMooopadoTku Nod
30 CbopouHo-cBapouHbI 1iex NS (pyuHasi cBapka)

*IIpumevanue: Home exa COOTBETCTBYET HoMep apuanma AJisl BHITIOTHEHUS paCYEeTHOU YacTH KypCOBOU abOTEHI.
y

3. COAEPXKAHME U O®OMJIEHME KYPCOBOM PABOTHI

Kypcosas pabora odopmisercst B coorBerctBuu ¢ [prkazamu I TY Ne 242 ot 16.12.2020 . o BBe-
JIEHUU JIOKYMEHTOB B jieiicTBue «lIpaBuna opopmieHys NMCbMEHHBIX Pad0T 00ydaroLMXcs Ui TEXHUYe-
ckux Harmpasienui» u Ne 242 or 16.12.2020 r. o BBeeHHH TOKyMEHTOB B nieiicTBue «IIpaBuia mpumene-
HUS MA0JIOHOB 0(hOPMITCHHUS TTMChMEHHBIX pa00T 00YUAOIIXCSD».

O0beM MOSCHUTENBHOMN 3alUCKU KypPCOBOI pabOThl PEKOMEH IyeTCs BBIIOIHTH B Mpeaeaax
He MeHee 40 neyaTHbIX CTpaHuL.
KypcoBas paboTta 10omKHa COaEpKATh:

— TUTYJIBHBIH JIUCT;

— Onank 3aganus Ha KP;

— COZIEpXKaHMUE;

— BBE/ICHHUE;

— pa3ziesibl OCHOBHOM YacCTH;

— 3aKJIIOYCHHUE;

— MepevYeHb UCIIOJIb30BAHHBIX HH(DOPMAIIMOHHBIX PECYpPCOB,;

— IpWIOKEHUS (TIPU HEOOXOUMOCTH TOSICHEHUH pa3/IeioB).

Tumynvnotit aucm ycranoBieHHOro oopasma (cMm. [punoxenne A) ¢ OAMKCHIO 00yUaroIie-
rocsi. O0o3HaueHue JokyMeHTa Ha TUTYIbHOM Jucte Juist KP umeer Bun YYYY.XXZZFF.RRR W.
st KP nepBeie detbipe 3Haka YY Y'Y BKJIIOUAIOT 3aryiaBHbIe OyKBBI (HE O0JIee YeThIpeX), COOTBET-
ctByromue HanmeHoBaHuto aucuurinabl (BXT). XXZZFF, coctosmuii U3 mecTu 3HaKOB BKITIO-
gaeT: XX — mociaeaHue mudpel HoMepa 3a4eTHOW KHIDKKH 00y9aronierocs; Uil MOsICHUTEILHOM 3a-
nucku (nanee - [13) KP ko kiaccudukaiMmoHHON XapakTepucTUKY, HauuHas co 3HakoB ZZFF.RRR
3anucbiBatoT B Buae 0000.000. byksennsiit kogq W — I13.

bnaunk 3adanus na Kypcoeyw paéomy ycraHoBieHHOTO oOpasma (cm. Ilpunoxenue b) c
MOAMHCHI0 00yUYaeIerocsl.

Cooeporcanue — t1ie OTpaxaercs nepeueHb ocHOBHbIX MyHKTOB KP (cMm. [Ipuinoxenue B). B
anemenTe «ConepikaHney», KOTOPbI HAUMHAIOT ¢ HOBOTO JIUCTA C PaMKOW M OCHOBHOM HaJAINUCHIO
mo ¢opMme 2, Ha OCTANBHBIX JHCTAX MOSCHUTEIHHOW 3alMCKU OCHOBHAs HAAMHCh — 1Mo dopMme 2a,
corinacHo ['OCT 2.104, npuBOAAT MOPSIAKOBBIE HOMEPA U 3ar0JIOBKH BCEX CTPYKTYPHBIX JIEMEHTOB
(«BBenenue», «3akmoueHue», «IlepeueHpb HUCMONB30BaHHBIX WH(GOPMAIMOHHBIX PECYpPCOB»), pa3-
JIeJIOB, MOJIpa3/iesioB, MyHKTOB (€CJIM OHM UMEIOT HaMMEHOBAHKME) OCHOBHOM 4acTH, 0003HAuUEHUs U
3aroJIOBKU MPHUIIOKEHUH (TIPU HATUYHH).



s yno6etBa odopmiienus snemeHTa «Coaep:kaHue» B TEKCTOBOM PEIAKTOPE PEKOMEHIY-
€TCs MCIIOJIh30BaTh CKPBHITYIO TaOJIHILy, COCTOAIIYIO U3 ABYX rpad. [Ipu ucmonp30BaHUM TaOJIHIIBI
BBIpaBHMBaHHE B rpade ¢ HAUMEHOBAHUSIMHU PA3/IENIOB U MOJPA3esioB MPOU3BOAUTCS IO JIEBOMY
kpato. [Ipu 3TOM mocse 3arojaoBKa KakJ10ro U3 YKa3aHHBIX CTPYKTYPHBIX 3JIEMEHTOB CTaBST OTTO-
4yue, a 3aTeM IPUBOASAT HOMEP CTPAHHULIBI.

[Tpu HEOOXOAMMOCTH TPOJOJDKEHUS 3alMCH 3arojIoBKa pas3zelia Wil Mojpasjieia Ha BTOPOU
(mocnemyromieif) CTpoke, ero HaYMHAIT Ha YPOBHE Hayajla 3TOrO 3aroJioBKa Ha MEpBOM CTpOKe, a
MIPY MIPOJIOJDKEHHUH 3aIMCH 3aroJIOBKA MPUIIOKEHUSI — HA YPOBHE 3alUCU 0003HAYCHUS ITOTO TMPH-
JIO’KEHUS, TIPH ATOM IIEPEHOC CIIOB B 3arojioBkax 3ampeiieH. Homep crpanuisl paszaena (moapasse-
J1a, IPUIJIOKEHMSI) IPOCTABIISIIOT HAIIPOTHUB MOCIEIHEN CTPOKHU 3arojI0BKa.

Beeoenue nomxHo BKiouaTh: o0ocHOBaHUE BbIOOpa TeMbl KP, ee akryanbHOCTB, popmyu-
POBKY M€ M 3a7ad paboThl, ONpeaesicHue 00beKTa M MpeaMeTa pa3paboTKu (HCCIeIOBaHMUS),
000CHOBaHHE TEOPETUUECKON U MPAKTUUECKONW 3HAUUMOCTH pe3yiabTaToB KP.

TekcT BBeIeHUS HE ACIAT HA CTPYKTYPHBIE 3JIEMEHTHI (ITYHKTBI, TOAMYHKTHI).

Pa3zoenvl ocnosénoil wacmu — TIe W3NAraeTCs MaTepuall TEMbl KYpCOBOW paboOThI, yTBEp-
XKICHHOU paHee npuka3zoM. OCHOBHYIO YacTh TekcTta KP nensT Ha paszaensl, moapa3aebl, IyHKTH 1
noAnyHKThl. Kakaplii myHKT (MOAMYHKT) AOJDKEH COJEp:KaTh 3aKOHYEHHYIO uH(popmarmio. Cre-
MIeHb JIPOOJICHUS TEKCTA 3aBUCUT OT €ro 00beMa U COACPIKaHUS U, KaK MPaBUIIO, COTJIACOBBIBACTCS C
pykoBoauTeneM padoThl. Pazgensl, moapas3ienbl, MyHKTH W MOANYHKTHI HYMEPYIOT apabCKUMH
nudpamMu 6€3 TOYKH B KOHIIC M 3alUCBIBAIOT C ab3aIfHOro OTCTyMa. Paszmensl JOHKHBI UMETh I0-
pSAIAKOBBIE HOMEpa B mpenenax Bceil paboTel. Homep moapasnena (myHKTa) COCTOUMT M3 HOMEPOB
pasziena u mopsIKOBOr0 HOMepa mojipasena (MMyHKTa), pa3ieJIeHHbIX TOUKOM.

ITpumepsr:

1 Homepa paznenos: 1; 2; 3 u T.1.

2 Homepa noapasnenos: 1.1; 1.2; 2.1; 2.2 u 1.71.

3 Homepa nynkros: 1.1.1; 2.1.1; 2.1.2 u T.1.

Kaxnpiit pazgen ocHoBHOM yactu KP HaunHatoT ¢ HOBOM crpanuubl. Eciu pa3znen uinu noa-
paszies COCTOUT U3 OJHOTO IMMYHKTa, OH TAaK)KE€ HyMEPYETCS.

EnuHuns! BeJJMYMH, HX 0003HAYEHUSI M YUCJIOBbIC 3HAYCHHA, (POPMYJIbI, rpaduIeCKHil
MaTepuaJ (4epTex, cxemMa, 1MarpaMma, pUCYHOK U T.I.), TA0/IUIbl, IPUMeYAHUSs, CCHLIIKH H
ap. (cm. IIpukas Ne 242)

3axknwuenue — NOJDKHO COJIEPkKATh KPAaTKUE BBIBOJBI, OIEHKY pPE3yJbTAaTOB BBITTOJIHEHHOU
paboThl, MPEUMYIIECTBA PELICHUH, TPUHATHIX B pab0Te, COOTBETCTBHUE MOTYUYEHHBIX PE3yJIhTAaTOB
3aJIaHUIO.

B xonre 3akmouenuss KP genaior BbIBOABI, YeM 3aBepinaercsi paboTa: KOHCTPYKIIHEH, yco-
BEpIICHCTBOBAHUEM WM MOJIEpPHH3alUe OObEeKTa (CUCTEMBI), CO3/IaHUEM HOBOW TEXHUKH, IPO-
rPaMMHOTO NPOAYKTA U T.[I.

ITepeuens ucnonvzosannvix ungopmayuonnvix pecypcos (nauee - peCypcoB) BKIFOYAET I1e-
pEYEHb CCBUIOYHBIX PECYPCOB, KOTOpPbIE TPUBEAEHBI B TeKCTE. [Ipy 3TOM nepedeHb CChUIOYHBIX pe-
CYpCOB COCTABJISIFOT B TIOPSJIKE UX YIIOMHUHAHUS B TEKCTE MOSICHUTEIHLHOMN 3aIMCKH U €€ MPHIIOXKE-
HUN COTTIaCHO TPUBEIECHHOW B KBaJpPATHBIX CKOOKaX HyMmepaluu JaHHBIX pecypcoB. CBeAeHHsS O
pecypcax cieAyeT pacrojarath B MOPSIKE TMOSIBJICHUS CCBUIOK Ha PECypChl B TEKCTE U HYMEpPOBaTh
apa0bckuMu 1udpamMu ¢ TOUYKOH U meyaTaTh ¢ a03aI[HOTO OTCTYyTIA.

Odopmiierne nepevHs UCIOIb30BaHHBIX HH(POPMAIIMOHHBIX PECYPCOB JTOJKHO OBITH BBITION-
HEHO B COOTBETCTBHH C MpaBwiamu Oubmmorpaduueckoro omucanus nokymeHtoB mo 'OCT P
7.0.100 «bubnuorpaduyeckas 3anuch. bubnuorpadgudeckoe onucanue. O6mme TpeOOBAHUS U TIpa-
BUJIa COCTABJICHUS.

[Ipyn HAMIMYMK B CIMCKE MCTOYHUKOB HA JAPYTHX S3BIKaX, KPOME PyCCKOTo, oOpa3yeTcs Jo-
MIOJIHUTENNbHBIN an(aBUTHBIA sl B KOHIIE CIHCKAa JOKYMEHTOB C €IUHOW HyMepalueil mo Bcemy
CITUCKY.



[Ipumepsl odopMiIeHHs MEPEUHS UCIIOJIb30BAHHBIX MH(GOPMALIMOHHBIX PECYPCOB MPUBEACHbI
B [Ipunoxenue I'.

Ilpunosxcenus (npu nHeo6xo0umocmu) N0IHKHBI UMETH OOIIYIO C OCTAJILHON YacThIO MOSCHU-
TEJILHOM 3aIMCKU CKBO3HYIO HyMepanuio cTpanull. [IpuioskeHust 0003Ha4atoTCs MPONUCHBIMU OyK-
BaMHU pyccKoro andaBnuTa, HaulHas ¢ A, 3a UCKI0UYeHneM 6yks: E, 3, ,0,4Y, 4, b, bl, b. Eciu B
MUCHMEHHON paboTe 00yJaromerocst OHO MPHIIOKEHHE, OHO 0003HauaeTcs kak «[Ipunoxenne Ay.

TexcT Kaxa0ro npuioKeHus (Mpu HeOOXOIMMOCTH) MOXKET OBITh pa3/esieH Ha Pa3Aeibl, MO/I-
pas3ziensl, MyHKTHI, KOTOpble HYMEpYIOTCS B MIpeaenax Kaxaoro npuioxenus. [lepen Homepom
(paznena, mojpaszena, MyHKTa) CTaBUTCS 0003HAUEHUE 3TOTO IPUIIOKEHUSI.

Texcm KP O0onycen 6bimb 0gpopmien B IEUATHOM BUZE HA OJHOM CTOpOHE JiMcTa Oeroit Oy-
Maru ¢opmara A4 B TekctoBoM penaktope Word for Windows Bepcun He Hmke 6.0. B pamkax, ¢
OCHOBHOH Haamuchio 1o opmam 2 u 2a (s TekctoBbix gokymenTo) no I'OCT ECK/] 2.104, co-
OJro1as1 ClIeyIOIINEe Pa3Mephl:

— paccTosiHUE OT paMKH ()OPMBI JI0 TPAHMI] TEKCTA B HaYaJle ¥ B KOHIIE CTPOK — HE MeHee 3 MM;

— paccTosiHHE OT BEepXHEW W HUKHEH CTPOKHM TEKCTa /10 BEpXHEH M HUKHEH paMKU JOJKHO
ObITH HE MeHee 10 MM;

— rapautypa mpudra — Times New Roman;

— pa3Mmep mpudTa 111 OCHOBHOTO TeKcTa — 14,

— MEXIyCTPOUYHBINA nHTEpBal — 1,5

— pa3Mmep mpudTa 1 IpUMEUaHUi, CChUIOK — 12;

— ab3ausbiit orctyn —1,25 Mwm;

— BBIPABHUBAaHUE OCHOBHOTO TEKCTA — IO IIHUPUHE CTPAHUIIBL.

[lepeHoc B ciioBax JOMYCKaeTCsl UCIOIb30BaTh, KPOME 3ar0JI0BKOB.

J1 3anonHeHus s4eeK OCHOBHOM HaIUCH:

— rapautypa mpudra Arial;

— KypCHB;

— Ju1st 0003HaueHus padboTsl pazmep — 20.

HaumenoBanue cTpykTypHbIX aneMeHTOB «Copaepxanue», «BBeneHue», «3akitoueHuey,
«IlepeueHb HCHOIB30BAHHBIX HMH(OPMAILMOHHBIX pecypcoBy», «lIpunoxkeHue» NHUIIYT C HOBOU
CTpaHUIbl, C MPOMMUCHON OYKBBI, MOy KUPHBIM HIpUdTOM, pazmepoM 16, 6e3 TOUKH B KOHIIE, pac-
nojiarasi Mo LEHTPY. 3aroJIOBKU pas3zienioB (MoApa3AesoB) OCHOBHOW YacTH MUIIYT, C MPONMHUCHON
OYKBBI, IOJYKUPHBIM HIpU(TOM, pazmMepoM 16 (a1 nmoapasaenos pazmep mpudra — 14), 6e3 Touku
B KOHIIE, C a03aI[HOT0 OTCTyIa, paBHOTO 1,25 MM. 3aroJioBK1 pa3/iesioB MULIYT C HOBOM CTPaHMIIBI.

4. TPEBOBAHIS K TEOPETUYECKOM YACTH KYPCOBOM PABOTHI

Teoperrueckas 4acTh BBITIOIHSETCS TI0 OTHOMY U3 IIEXOB B COOTBETCTBHH C 33JJaHUEM Ha KypCo-
Byto pabory. TEOPETUUYECKAS YACTD donscna codeprcamn onucanue 0CHOBHBIX MEXHOI02U-
YeCcKUX npoueccos U GblOeAIOUUXCA 8PEOHBIX 6eUieCmea Ha 00beKme nPOU3600Cmea, aHaIu3a co-
CIMaea u KIUMamu4ecKux napamempos 6030yxXa ucciedyemozo npou3e00Cmed, ONACHbIX U 6PEOHbIX
NPOU3600CMEEHHBIX (YAKMOPO8 U Ux 61uUAHUE HA 300PO6bE PAOOMHUKA HA 3A0AHHOM NPOU3EO0-
cmee, mpeodosanuii OXpanvl mpyoa u 0e30nacHoCmu mpyoa npu bINOJAHEHUU PAdOM HA 3A0AHHOM
npou3eoocmee, a MaKyHce MEPONRPUAMUA U CPEOCMEA NPEOYNPEHCOCHUA 3a2PAIHEHUA 6030YUIHO20
cpeovl Ha 00beKme nPou3e00Cmea U 3auiuma padomalouwux ¢ CColIKamu Ha Oelicmeyloujue Hop-
mamuenwvte ookymenmuwt. I'OCT, I10T, CII, CHull u m.o.

[lepeueHb 11EXOB JUISL UCCIIEAOBAHUS

1. Ky3HeuHO-IIpeccOBbIE M TEPMUUYECKUE 1I€XA;

2. JIutelinble 1iexa;

3. C60poUHO-CBApPOYHEIE 1I€XA;

4. 'anpBaHUYECKHE 1I€XA,

5. Ilexa okpackwy;

6. Llexa MexaHH4YeCcKOM 00pabOTKU METAIJIOB.
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5. 3AJJAHME HA PACYETHYIO YACTH KYPCOBOM PABOTHI

5.1. Pacyer 061ieoOMEHHON BEHTWISALIUH 11€Xa 110 3arps3HEHUI0 BO3ayXa

5.1.1. JUTEHHBIN IJEX

HeoOxonuMmele naHHBIE IO YIEJIBHBIM BBIACIECHUSM BpeaHbIX BemecTB (BB) mpu miaBke
LIBETHBIX METAJUIOB U CIUIaBOB PUBEAEHBI B Ta0MI. 2.

Tabimra 2
VY nenbHBIC BBIZICICHUS BpeAHBIX BemecTB C,,, KI/T
Vnensusle Boigenenus BB, C,, kr/t
IInaBunpHOE v
Oxcun Oxcun CepHHCTHIH
obopyznoBaHue [eute IIpouee
yrieponaa azora AHTHAPHU]T
WHIYKITMOHHBIC ITEYH 1,2 0,9 0,7 0,4 0,2
OJIEKTPOYTOBBIC TICUH 1,8 1,1 1,2 0,8 0,3
[Teun conpoTHBICHHS 1,5 0,5 0,5 0,7 0,3
I'a3oMa3yTHbBIE MIABUIIBHBIC 25 14 0.6 0.6 0.3
ey (TIaBKa aJTFOMHUHWS)

B nocnennue ronapl B JIUTEMHBIX Li€XaX Bce OO0J€€ WIMPOKOE PacHpOCTPAHEHUE HAXOISAT
CTEep)KHEBbIE U (POPMOBOYHBIE CMECH XOJIOJHOrO (XuMudeckoro) orsepxaeHus (XTC), npuroras-
JIMBAEMbIEC HA OCHOBE CHHTETUYECKUX CMOIJL.

Tabnuua 3

YZ[GJII)HBIG Ta30BBIACIICHUA U3 XUMUYCCKHUX TBEPACIOIHNX ITCCHAHO-CMOJIAHBIX cMmeceit

IIpu 3anonnenuu siukos | IIpu otBepneHun IIpu oxJlaskaeHUy 3aJIUTBIX
Kiacc cmon Mapxka cmoi CMEChI0, MI/(Kr 1) cMecH, MI/(Kr-4) hopm, Mr/(kT-9)
B mepecuere Ha (hopMabaeTH B mepecdere Ha OKHCh yIIieposa
KapGavmmibie M-3 13,08 2,15 9,8
BK-1 10,58 1,75 7,0
K®-90 31,0 4,7 4,6
BbC-40 40,9 57 10,4
«Dypuror-107» 17,0 24 7,2
Kapbamuno-¢hypanoBsie KO-
MT+dhypody- 134 17 10,6
PHJIOBBI CIUPT
K®-)K+ dypdy- 11,1 17 10,8
PHJIOBBII CIUPT
deno- Od-1 9,2 15 28,2
(hopMabIeTHIHBIC CD-3042 11,1 15 17,1
denHON-
(hopMatIerHIHO- «DypuTONT-65% 4,45 0,57 57
(dypaHOBBIE
DypaHOBEIE T1dC 11,0 13 24
Kapbamno-gerono- | yqyq, gy 285 1,98 26,7
(hopMaibIeTHIHBIC

I[JI}I MMPUTOTOBJICHUA XOJIOJHO-TBCPACIOIINX cMecell HauOoIbIIee PacnpoCTpaHCHUC TTOJTYYUIIN

CHUHTETHYECKHE CMOJIbI Ha OCHOBE KapOamua, (heHoma, popmanpaeruaa u ¢GypdypunoBoro cnupra. B
Ta0. 3 ra30BbIAENCHNUS TIPU 3aTIOTHEHHUH SIIIMKOB CMEChIO0 OTHECEHBI K 1 KT CMeCH, a MPH OTBEPIKEHUH
cMech — K 1 M? TTOIa M KOHTAKTa CTEpIKHEH ¢ METaTOM.



HCXO/HBIE JAHHBIE I10 BBIITOJTHEHHIO PACYETA JUIA THTEHHOTI O IJEXA, K=20

Tabnuna 4
[InaBunbHOE OTHIETIEHUE, (UYyTYH)
ITeun Barpanka O6nem
Ne okcuza yr- | IIpousBoan-TenbsHOCTH
TIOMEIIECHHUS
BapuaHTa BB MBLIB nepona, I, T Vs
, M
CO
Cy, KI/T 19 190
1 MK, mr/m® 10 3 10 800
Zyy, MI/M® 55 33
Cy, KI/T 0,020 0,150
2 MK, mr/m® 10 3 10 800
Zyy, MO/M® 50 30
Cy, KI/T 8 1,5
3 MK, mr/m® 10 3 4 600
Zyz, MI/M® 45 36
Tabnmna 5
[InaBunrsHOE OTOCIICHUC (HBGTHBIC MeTaHHLI)
[Teun NunykuroHHas
= O0beM
Ne OKCHJT OKCHJT CepHUCTHIH IIpousBonu-
[TOMEIIEHUS
BapuaHTa BB MbLIb yIJepon, a30Ta, AHTUJPUL, TeabHOCTH 11, T V.3
Cco NOx SO, '
Cy, KI/T 1,2 0,9 0,7 0,4
4 IJK, mr/m® 10 3 0,085 0,5 5 500
Zyn, MI/M3 50 36 2,5 15
Cy, KI/T 1,8 1,1 1,2 0,8
5 IJK, mr/m® 10 3 0,085 0,5 2 600
Zyn, MI/M3 50 30 1,5 12
Tab6muma 6
3aJIMBOYHOE OTIEICHHUE
IIpenensHo-
Y nenbHbie JIOTTY CTHMAsT Konuentparus Tpomssomu- O6bem
Ne BB 3a npene- Macca oTIMBKY, TEJIbHOCTh
BBIJIETIEHUS KOHIICHTPALHSI P3 - S [TOMEIIEHUS
BAPHANTA | pp . kr/T MK, oMt V, M
3 Zyn, MT/M IL T
MI/M
1 1,2 3 100 50 2 2000
2 0,7 3 200 1500 10 2500
3 1,2 3 300 90 5 1500
4 0,7 3 400 1200 15 1000
5 0,7 3 500 1800 20 2000
Tabnwua 7
Bri0uBHOE oTIEneHME
[IpenensHo-
V nenpHbIe JOIMyCTUMAs Konuentpa- T'pysonoxneu- O6beMm
Ne us BB 3a HOCTb IIpousBonu-
BapUaHTa BPUICIICHIA | KOHICHTDAIHA npenenoM P3 BBIOMBHBIX TenbHOCTh 11, T troMette
BB, C,, kr/T MK, 3 ’ Hua V, M3
3 Zyn, MT/M pelIeToK, T
MI/M
1 4,8 10 500 2,5 2,5 2000
2 7,9 10 600 10 10 2500
3 10,2 10 700 20 20 1500
4 22,3 10 800 30 30 1000
5 7,9 10 900 10 10 2000




CDOpMOBO‘IHO-CTep)KHeBOC OTACICHUC

Ta0Omuma 8

Hpenenbro- Konuentpanus
No VaenbHble jonmycTHMas | pn npete- Macca cooTBeT- O6beM
- BBIJICJICHUS | KOHIICHTPAIIHS CTBYIOLICH CMeCH Cmech MOMETIEHUS
BAPHANTA | pp ., kr/r K, niom P3 3 G, xr vV, M
3 Zyz, MI/M
MI/M

1 13,08 0,035 0,7 300 M-3 2000

2 28,2 3 30 400 0d-1 2500

3 47 0,035 1,0 200 K®d-90 1500

4 10,8 3 27 250 Kd-XK 1000

5 9,2 0,035 1,2 180 0d-1 2000

5.1.2. CEOPOYHO-CBAPOYHBIH IJEX

DJeKTpocBapKa COMPOBOXKIAETCS BBIIECICHUEM CBAPOYHOI'O a’p030JIs, COJEPHKAIEro MEJIKO-
JTUCTICPCHYIO TBepayto (azy u rasa (cMm. Tabi. 9). IHTEHCHUBHOCTH BBIICIICHHUH 3aBUCUT OT XapaKTe-
PUCTUKHU IpoLecca, MapKU CBAPOYHBIX MAaTEpUAJIOB M CBApUBAEMOI0 MeETajula, IIpU 3TOM OIlpeje-
JSIOLIEE BIUSHUE OKa3bIBa€T COCTAB CBApOYHOro MaTepuaia. B cocraB a3po30iis B pa3iavuHBIX CO-
YeTaHUSAX BXOJAAT COEAMHEHMs XKele3a, MapraHiia, HUKeJs, XpoMa, aJlOMUHUSA, MEU U JIPYTUX Be-
LIECTB, a TaKXe ra3bl (OKCUbI a30Ta, OKUCh U IBYOKUCH YIJI€pO/ia, 030H, GTOPUCTBIN BOJOPOL).

IIpy OTCYTCTBMM NpPaBUIBHO OPraHW30BAaHHOM BEHTWJIALMHU (DaKTHYECKHE KOHLIEHTpAILUH
BPEIIHBIX BEIIECTB B 30HE JIBIXaHHS CBAPUIMKOB MOTYT 3HAYUTEIBHO NMPEBBIIIATE JOMYCTHMBIE BE-

JINYUHBI.
Tab6mma 9
y,[[eJ'IBHLIe ITapOBbIC BBIJICIICHHA CBAPOYHOI'O a3p0O30JId U BPEIHbLIX BCIICCTB,
CoACpKAUXCA B €0 COCTaBC
CocTaB MbLIH, T/KT
[Ipouecc Mapka cBapo4yHOro MaTepuaa T, PacTBOopumbIe
/KT Mn Cr,03
hTopuIBl HF
YOHMU 13/45 20 0,75 — 7,0 2
YOHMU 13/55 18 1,10 — — 0,3
AHO-1, AHO-4, AHO-4K 11 0,8 — — —
AHO-3,AHO-5 7,0 0,8 — — —
AHO-9,AHO-11 17 1,0 — 5,0 0,16
AHO-13 17 1,0 — — —
Pyunas ceapka | AHO-14, AHO-17 11 0,6 — — —
mrygHeiME 371eK- | AHO-6, AHO-18, AHO-19 13 0,7 — — —
TpoIaMu AHO-20,AHO-24 10 0,9 — — —
03J1-6,03J1-22 20 0,8 1,03 10 12
03J1-7,03J1-14,03J1-17y 10 1,0 0,6 44 0,8
1T-15 18 12 15 59 1,6
Da-400y, 9A-395/9 11 0,7 0,9 2,0 0,7
03C-4,03C-12 12 0,8 05 1,8 —
03J1-6,03J1-22 20 0,8 1,03 10 1,2
CB-08XT2C 10 0,6 — — —
[omyasr. ceapka | CB-08XTH2MT 7 0,2 0,9 — —
B CO» CB-08X1CH3M[T 4.4 0,1 12 — —
CB-08X20H9I'7T 12 3,8 — — —
II1-AH-3 14 14 — — 2,7
II1-AH-8 9 2,0 — 15 1,0
e oo [TI1-AH-D 12 09 — 24 —
- S II1-AH-10, ITIT-AH-11 20 05 — 2,0 —
II1-AH-18 15 0,4 — 3,0 —
M- ICK-1 12 0,8 — — 0,1
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CocTaB IMbLIH, /KT
IIponecc Mapka cBapouHOro MaTepuaa Moo, PactBopumblie
/KT Mn Cr03
¢dropusl HF
MI1-ICK-2 1 04 — — 0,1
ATI-AH-4, ATI-AH-2 14 0,7 — 12 —
dmroc:
OCII-45 0,11 0,03 — — 0,20
Apromar. ceapka | AH-348-A 0,04 0,01 — — 0,03
mox ¢pimocom | AH-42 04 0,01 — — 0,02
DII-6 0,12 0,01 — — 0,03
48-00-6 0,08 — — — 0,07
Ta6mmma 10
Hpe[[eJ'IBHO AONYCTUMBIC KOHIICHTPAllMU BPCAHBIX BCIICCTB
B BO3JIyX¢e pabo4eii 30HbI COOPOYHO-CBAPOYHBIX IIEXOB
HaumenoBanue IAK, Kace Arperarroe
BemecTsa M OIMAaCHOCTH COCTOSIHHE [Mpumeyanue
(a-a3po3.,I-1apsl)
Mapraser| B CBApOYHBIX a9PO30JISIX MPH
€ro COJICPIKAHUH: B nepectere
1o 20% 0,2 2 a
o120 10 30% 0,1 2 a ua (1205
XpomaTbl, OUXpoMaThl 0,01 1 a B fiepectete
Xpoma okcu (Cr0s) 1,0 2 a ua Ni
Huxenb 1 ero OKCHIbI 0,05 1 a
IuHKa oKcHz 0,5 2 a
TwuTaH 1 ero AByOKCH] 10 4 a
AJTFOMUHUI ¥ €r0 20 2 a 0 Al
CIUIaBBI
Menp MeTaJIn4ecKast 1,0 2 a
Bosbgpam 6,0 3 a
Jlnokcu KpeMHust aMOp(HBIHN B BUJIE
a3p030J1s1 KOHIIEHTPAILL. TIPU COJIEPKAHUH 2,0 4 a
ot 10 10 60%
A30Ta OKCHI 0,085 2 11
A30Ta JIByOKHUCH 2,0 2 H
O30H 0,1 1 I
Oxcun yriaepona 3 4 n
JIByokcu/1 yraepoaa 9000 4 i}
DTOPUCTHIN BOJOPOST 0,05 1 I
Conu hTOpPHUCTO-BOIOPOHON KUCIOTHI 0.2 2 a —
xoporio pactBopumbie (NaF, KF)
mwioxo pactBopumbie (41F;, Nas, AlFg) 0,5 2 a no HF

HCXO/HBIE JIAHHBIE BbIIIOIHEHUA PACYETA /U CbOPOYHO-CBAPOYHOI O IIEXA, K=16

Tabmuna 11
ABTOMaTHYECKas CBapKa
Cocras bl Pacxo
Mapxka PactBop CBapojll- O6mem
Ne Ba- Mn HF 3 oMe-
CBapO4HOIO ¢dTOopHIOB Zyy, MT/M° | HOTO Ma-
prarTa Marepuaa ITAK ITIK ITAK Tepuaa, HieHA
3 | Cy I/KT 3 | Cy, D/KT 3 | Cy, /KT EAA Y
MI/M MI/M MI/M Kr/4ac
1 |III-AH-3 0,1 14 - - 0,05 2,7 14 5 1500
2 |[II-AH-8 0,1 2,0 0,2 15 0,05 1,0 9 6 2000
3 |OII-AH-9 0,1 0,9 0,2 24 - - 12 5 2500
4 |TI-ACK-1 0,1 0,8 - - 0,05 0,1 12 6 3000
5 |AII-AH-2 0,1 0,7 0,2 12 - - 14 5 3500
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Ob6ecnevenne TpeOyeMol YHMCTOTHI BO3yXa B pabouell 30HE MPOU3BOACTBEHHOTO IMOMEIIIES-
HUS TIPH TIPABWIBHON OPTraHU3aIMHd TEXHOJIOTHYECKOTO MPOoIecca JOCTUTACTCS IMMyTEM palioHaIIb-
HOTO COYCTAaHHWS MECTHOH BBITSHKHOH M OOIICOOMEHHOH NPUTOYHO-BBITSHKHON BEHTUIISIINY,
CpCACTB OYHMCTKHM BO3AYyXa W YTHJIM3allUU TCIUIOTHI YAAJIACMOI'0 BO3AyXa € YUYCTOM SKOHOMHHU
CpPE/CTB Ha IKCIUTYaTallU0 BEHTHIISIIUOHHBIX CUCTEM.

Tabnmma 12
ABTOMaTHMyeckas CBapKa 1oJg (1)J'IIOCOM
CocCTaB IbLIN Pacxon O0beM
Mapka
Ne Bapu- Mn HF 3 | CBapOYHOTO | TOMerIe-
CBApPOYHOTO Zyn, MT/M
anTa arepuraa, GIroc TIK, Cy, T/KT TIK, Cy, T/KT MatepHara, M
VaTepHarna, Mmr/m® o Mmr/m® w Kr/4ac V, M®
1 OCII-45 0,1 0,03 0,05 0,20 11 4 1500
2 AH-348-A 0,1 0,01 0,05 0,03 04 5 2000
3 AH-42 0,1 0,01 0,05 0,02 4 4 2500
4 ®dI1-6 0,1 0,01 0,05 0,03 1.2 5 3000
5 48-OD-6 - - 0,05 0,07 0,8 4 3500
Tabnuma 13
[TonyaBromaruueckas capka B CO2
CocTaB ObLIH Pacxon O6nen
Mn Cr,03 CBapoU-
Ne Ba- Mapxka cBapoYHOTO Zy, HOTO Ma- TIOMelIe-
pHuaHTa MaTepuana, (Giroc IK, MAK, (O mr/m® HUS
3 Cy, T/KT 3 Tepuania, 3
MI/M MI/M /KT V, m
Kr/4gac
1 CB-08XI2C 0,1 0,06 - - 10 2 1500
2 CB-08XT'H2MT 0,1 0,02 1,0 0,9 7 2 2000
3 CB-08X1CH3M]] 0,1 0,1 1,0 2 4.4 2 2500
4 CB-08X20HOT'7T 0,1 3,8 - - 12 2 3000
5 CB-08X20HOT'7T 0,1 3,8 - - 10 2 3500
Tabnuma 14
Pyunas cBapka
CocTaB IBUTH Pacxon
Ne Ba- | Mapka cBapou- PactBop ¢1O- CBApOYHO- Obnem
° PKa cBap Mn Cr,0s P HF Zy, P ToMe-
pHaH- | HOTO MaTepHa- PHIOB v/yd | TOMaTe- -
Ta na, roc TIJK, Cw K, | Cy, | IIK, | Cy, MK, Cuw puana, Vs
Mr/me /KT mMoMe | Tkr | Mom® | ke | mom® /KT Kr/gac i
1 | YOHM13/45 0,1 0,75 - - 0,2 7 0,05 0,2 20 15 1500
2 | AHO-18 0,1 0,7 - - - - - - 13 15 2000
3 | O3JI-6 0,1 0,8 1,0 1,3 0,2 10 0,05 1,2 20 15 2500
4 |IIT-15 0,1 1,2 1,0 15 0,2 59 0,05 16 18 15 3000
5 103C-4 0,1 0,8 1,0 0,5 0,2 18 - - 12 15 3500

5.1.3. TAJIbBAHHYECKHH IJEX

JUig 3aUThl METAJUIMYECKUX U3/AETUI OT KOPPO3UU MPUMEHSIOT pa3iNyHble CIIOCOObI HaHe-
CEHHUs Ha IOBEPXHOCTh TOHKOI'O CJIOS APYroro 0osiee CTOMKOro K Kkoppo3uu Metauia. Ha MammHo-
CTPOMUTENBbHBIX 3aBOJAaX MPUMEHSIOT XUMHYECKOE U 3JIEKTPOXMMHUYECKOE HAHECEHUE IMOKPBITHIA,
dbocharupoBaHe, XpOMaTUPOBAHNUE, OKCUIUPOBAHUE (XUMHUECKOE, DIEKTPOXUMHUYECKOE) MOIUPO-
BaHUE U JIp.

B Tabnuue 15 npuBeneHs! yAenbHbIE KOIMUECTBA BPEIHBIX BEIIECTB, BBIICISIOMIMXCS MPH OC-
HOBHBIX TEXHOJIOTMYECKUX MPOLIECCAX B TAIbBAHMUECKHX 11€XaX IIPU HOMUHAJIBHOM 3arpy3Ke BaHHBI.
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y[[GJ'IBHBIe KOJIMYCCTBA BPCAHBIX BCIICCTB, BLIACIAIOIINXCA

IIPpHU OCHOBHBIX TEXHOJOI'MYCCKUX ITpOoLeCCax, Cu

Tabmuma 15

TeXHOIOTMIECKHUI POIIECC JloMHHHPYIOLICE BPEAHOS CM’3 Ks
BEIIECTBO mr/(m° ¢)
OnexTpoxuMuaeckas 00paboTka B pacTBOpax XpOMOBOM KHCIIO-
TBI KOHIICHTpAIUeH, T/7T: .
150-300 (1> 500a) XpomHCThili 10 2
30-60 (1> 500a) AHTHAPHA 2 16
30-100 (1< 500a) 1 1,2
XUMHYECKOE OKCUANPOBAHUE AIOMUHMS M MarHus XPOMUCTBIN aHTHIPUA 1 5
XumMudaeckast 00paboTKa B pacTBOPaX XPOMOBOM KHCIOTH K €€ | XPOMUCTBIN 3
o ° 55%10 1,2
coneii pu t>50°C AHTHIPHT
Kanmuposanue, cepebpenne, 30J109eHre U NeKTpoaekaqMupo- | LlnmanucTerit 55 5
BaHHUE B [IMAHKCTHIX PACTBOPAX BOJIOPOJL '
[{uHKOBaHKE, METHCHHUE, JTATYHUPOBAaHUE, XUMUUECKoe ekaa- | [luaHucThIit 15 2
MHPOBAHUE M aMATIbraMUPOBAHKE B [IMAHUCTHIX PACTBOPAX Bogopon '
XuMAvecKas v SIEKTPOXUMHIIECKast 00paboTka B pacTBOpax DTOpPHUCTHII BOTOPOA 20 1,6
(TOPHCTOBOAOPOIHOM KUCIIOTHI M €€ COJIeH dochopHast KHCI0Ta 10x10! 1,25
Xumuueckas 00paboTKa B pa30aBJICHHBIX PaCTBOPAX a30THOM ABOTHast KUCJIOTa ¥ OKCH- 3 195
KHUCJIOTHI P KOHIIEHTpauuH Bbiire 100 1/ JIBI a30Ta ’
Hukemposanue B x0puaHbix pactsopax(1=1...3 A/um?) E:;;BOPHMLE o HH 1,5x101 2
Huxkemposanue B cynbdarubix pactBopax(l=1...3 A/nm?) E:;;BOPHMLE O HH 3x107 1,6
Xumuueckas 00paboTKa B pacTBOPAaXx INEIOYH Ienoun 55 14
Texnonoruueckuii npoiecc JlOMHHUpYIOIIIee BpEAHOS CMQ Kt
BEIIECTBO Mmr/(M° ¢)
DnekTpoxuMuUecKkasi 00padoTka B pacTBOpaXx ILeJI0UYH
Xumudeckasi 00paboTKa B pacTBOPaX COJISTHOW KUCIIOThI lenoupb 11 1,6
9neKT£)ongnquKa;1 1 XUMH4ecKkast 00paboTKa B pacTBOpax XI10pHCTBI BOAOpOL 80 1,25
CEPHOM KHCJIOTHI
Xumudeckas 00paboTKa B KOHIICHTPUPOBAHHBIX HATPETHIX U
ANIEKTPOXMMHUYEcKasi 00pabOTKa B KOHIICHTPUPOBAaHHBIX X0NoA- | CepHas KUcIoTa 7 1,6
HBIX pacTBopax opTodochopHO KUCTIOTHI
Xumuueckas 00pad0OTKa B KOHIIEHTPHUPOBAHHBIX XOJIOZHBIX H MochopHas krcioTa 5 16
pa30aBICHHBIX HATPETHIX PACTBOpax OpTOhocthOpHON KUCIOTHI
Tabmua 16
HCXOIHBIE JJAHHBIE BBITIOJIHEHUA PACYETA JIJIA I'AJIBBAHUYECKOI' O []EXA, K=17
Kommuectso [Iponomxu- O0BeM
o Bpenusie TIJIK, Cu, Zyy, BBIAEISIOIAX - TEJIBLHOCTD oMe-
Tepanns 3 3 3
BEIIECTBA MI/M mr/(m>-c) MI/M Csl IapoB orepanun LIEHUS
I1, M%/4ac T, c V, M®
1 sapuanm—xpomuposanue
DnekTpoxumMmdeckas oopa-
00TKa B pacTBOpe CepHOH H,SO4 0,3 7 3,0 100 60
KHUCIIOTBI
Memene Huanmetoiit |- g 15 03 60 300
BOZOpOA 1500
OnekTpoxuMuueckas oopa-
00TKa B pacTBOpPE XpOMOBOM
KHCJIOTHI KOHLEHTpalen Cr,03 1,0 10 15 40 480
150-300 rp/mutp
(Tok>500A)
2 8aPUAHM—OKCUOUPOBAHUE ATTOMUHUSL
Xunriecioe 00pagorica b HCl 02 80 3,0 100 60 2000
pAacTBOpE COJISIHOM KUCIIOTHI
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Konuuectso Iponomxku- | OObeM

Bpennsie TJIK, Cwm, Zyn, | BBIAGNSIONIMX- | TEJIBHOCTb rome-
Oneparus 3 3 5
BELIIECTBA MI/M mr/(m>-¢) MI/M Cs1 IapoB onepauuu LICHUS
I1, M%/gac T, c V, M
XUMUYECKOE OKCUAUPOBA-
AP Cr0s 1,0 10 1,5 40 480

Hue Al

3 sapuanm—yuHKosarHue

Xummdaeckoe 00paboTKa B

pacTBope paz0aBiIeHHON HNO:3 0.4 3 6 80 60
A30THOM KHCIIOTHI 2500
[lunKoBaHHE Huamuetuid |- o 5,5 0,15 60 600

BOJIOPOX

4 sapuanm—cepebpenue

Xumrgeckoe 00padoTKa B

P H,SO04 03 7 6 100 60
pacTBOpPE CEPHOM KMCIOTHI 2000
CepeGpenne Huamuetuid |- o 5,5 0,12 60 600
BOJIOPO/I

5 sapuanm—meonenue

Xumudaeckoe 00paboTka B

pacTBope COJSTHOM KHCIO- HCl 0,2 80 2,0 60 60

TBI

MeHenne Huaructsiit |- 05 0,2 60 300 2500
BOJIOPOJT

HukenupoBaHue B XJ10-
PHUIHOM pacTBope (TOK
1...3 A/nm?)

PactBopumsble
COJIM HUKENA

0,0002 0,15 0,003 60 480

5.1.4. JEX OKPACKH

Haubonpiiee pacnpocTpaHeHne B HACTOSIIEE BPEMsl B MAIIMHOCTPOSHHUH IMOJyYHIIa OKpacKa
ITHEBMATUYECKUM pacrbUIeHueM. MeToJ1 3aKiItodaeTcs B pa3Apo0sIeHUH JaKOKPACOYHOTO MaTepHua-
na (JIKM) cxaTbIM BO3lyXOM M HAaHECEHMM €r0 Ha OKpAaIIMBAaEMYIO0 MOBEPXHOCTh B BHJI€ TOHKOU
aucriepcHoit macesl. ITpu aTom oOpasyercst 061ako TyMaHa, COAEPIKaIlero KpacoyHyIo IMblIb, Maphl
U KaIlJIl pacTBOPUTEIS, KOTOPBIE 3arpsA3HAIOT BO3yX padoueil 30HBbI.

B 3aBucuMoctu o1 crnoco0a oKpalMBaHus B BO3AyX pabodei 30HbI MOTYT MOCTYIAaTh JINOO
TOJIBKO Tapbl pacTBOpUTENS (OKpacka KHCThIO, BAJIMKOM, OKYHaHUEM), JINOO TUIEHKOOOpa3yromas
OCHOBAa B BHJI€ KPACOUYHOW MBUIM (HaHECEHHE MOPOIIKOBBIX MaTEpUANIOB), TMOO U TO U APYroe of-
HOBPEMEHHO (MTHEBMaTHYECKOE U O€3BO3IYIITHOE PACTIBLICHHUE).

KonnyecTBo BpeIHBIX BEIIECTB, MOCTYMAIOUINX B BO3IYLIHYIO Cpey, IpUBeAeHO B Tabm. 17.

Ta6muma 17
KomnuectBo BPCAHBIX BCHICCTB ITOCTYNAIOIINUX B BO3AYIIHYIO CPCAY
IIPY OKPALIMBAHUY PYYHBIM PACIbUICHUEM
Ipou3sBoauTeIH- KostuecTBO BpeIHBIX BEIIECTB
Merton okpaiuBaHus HOCTb, ot cozepxanusi B JIKM, %
T/MUH Kpacounast b, K [aps! pactBopuresst, Kip

ITneBMaTUUECKUI 600 30,0 25
Be3Bo3ayHbIi 800 2,5 23
bBe3BO3yIIHBIN AIIEKTPOCTATHIECKHUI 800 1,0 25
[THEeBMOAJIEKTPOCTATHYECKHUH 300 3,5 20
DNEeKTPOCTATUIESCKUH C MEXaHMIECKUM

P 100 03 50
pacibUICHHEM
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Tabmuma 18

VY nenpHbIe BO3yX000MEHBI IPU OKPACOYHBIX pab0TaX KUCTHIO
(co3maBaembie 00IICOOMEHHON BEHTHIISAIIUCH )

JlaKoKpacouHpIit Marepuan V IenbHbIH BO3LyX000MeH, M/KT
HaumenoBanue Mapxka ’
OMAJIN
KpemHuii oprannueckue KO-42 300
[enrodronessie [d-115 4700
Id-218 1200
Id-1145 1400
[1d-5135 1400
[Nepxn0pBUHUIOBBIE XB-74 13300
XB-5153 6100
Cononumepo-noJuBUHUIOBEIE XC-04 7200
XC-76 11200
XC-416 5700
XC-510 16700
XC-512 9900
XC-519 12000
XC-578 13300
XC-717 12900
XC-720a 14700
XC-720x 16200
I'PYHTOBKH
[nudranesbie I'®-020 1300
[omuBUHUIALIETATHBIC BJI-02 19200
BJI-023 15500
deHobHBIE ®JI1-03k 3300
DJI-03x 4200
JIAKU
BakenutoBsie ABC-1 900
I'nu¢ranessie ucC 7000
[Nenradranessie [1d-170 4500
IHITTATJIEBKA
OnoKCHIHbIS 3I1-00-10 300
DeHOobHBIE DP-065 8800
DD-094 6200
DD-753 5200
DD-1144 8600
DD-5144 8600
DIOKCHIHBIE OI1-72 3000
OI1-755 9000
Tabnuna 19
HUCXO/HBIE JIAHHBIE J[JIAA PACYETA, K=17
Bpems [TpomsBonu- Kpacorras O06Bem mo-
Ne Bapu- Mapka 3 3 IBLIb U I1aphl
K, mr/m Zyy, MT/M OKpacKu TEJIbHOCTH MEILEHUS
aHra aMau T it 17 /v pacTBOpuUTEIIS V. a3
’ ’ KKH + Kl'lp ’
1 d-115 213 800 12 300 0,55 500
2 XC-720 62 400 10 360 0,255 600
3 DI1-755 110 500 15 400 0,26 600
4 XB-74 75 450 10 350 0,235 500
5 DD-065 114 670 15 400 0,503 600

5.1.5. JEX METAJIZIOOBPABOTKH

XononHast 00paboTKa METAIOB U MX CIUIABOB IPOBOJMTCS Ha TOKapHBIX, (Ppe3epHbIX, cBEp-
JIUJIBHBIX, PACTOYHBIX, OOpE3HBIX, NUTH(OBATBHBIX U JIPyrux cTaHkax. Ilpu ToueHuwu, cBepieHUH U
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(bpe3epoBaHNY CTATBHBIX W3/IEIUIA MBUTh MPAKTHYESCKU HE BhIICIICTCs. Takue CTaHKM MECTHOW BEHTH-
JSIIMe, Kak TpaBuUilo, HE 00OpYIYIOTCS. Y IaJleHUEe CTPYKKH MPOU3BOJMUTCS MEPHOIUYECKU, MEXaHHU-
YeCKHM ITyTeM WX BPY4HYIO. B mporiecce Mexanmueckoir 00paboTKU pe3aHHeM XPYIKHUX MaTepUaliOB
(ayryHa, OpOH3BI, JaTYHHU U JP.) IPOUCXOIHUT 3HAUYMTEIBHOE BbIICICHUE TTbUTH (Tad. 20).

Hawnbosee MHTEHCHBHBIM TBLUICBBIICIICHUEM COIPOBOKIAIOTCS OTIepaliii abpa3suBHOM 00padoT-
K1 MeTasuia. KoandecTBo BBIIETSIOMIEHCS MBUTA B 3TOM CIydae 3aBUCUT B OCHOBHOM OT TBEPIIOCTH 00-
pabaThiBaeMOT0 M3/IENHs, OKPYKHON CKOPOCTH KpyTa, a TakKe BH1a 00padboTKu (Tabdi. 21).

Ta6muma 20

VY nenbHbIe BbIACIEHUS TBUIH, I/4 IPH 00paboTKe XPYIKUX METAJUIOB Pe3aHUEM

VY enbHBIC BBLACICHHUS, I/9
MOIIHOCTb 37EKTPONPUBOAA
CraHKH Bbponsa u npyrue nset-
CTaHKOB, KBT Uyryn
HbIC METaJIJIbI
ToxapHsle 1—28 20 — 40* 8 — 10*
®DpesepHbIe 28— 14 15—25 6—8
CaeprnuiibHBIC 1—10 3—5 2
Pactounsle 1—15 6—10 3
*MaKCHMaJbHOE BBIICICHHE ITBUIH COOTBETCTBYET MaKCUMAJILHOW MOIIIHOCTH SJISKTPOIPHBOJIA CTAaHKA
Tabnmma 21
Y nenbHbBIC BBIACIEHHS TIBUIH, T/4 IIpU adpa3suBHON 00paboTKe MeTaa
VY nenbHbIE BBIACIECHUS

CraHku Huametp xpyra, MM —
KpynaonumdosanbsHbie 150—900 420—1100*
[TnockonummgoBamsHbIE 175—500 470—790
BecnierTpoBo-nutngoBaIbHEIC 30—500 160—290
3y06onutngoBanbHEIE 75—400 140—230
BrytpunumdosansHbie 5—200 110—360
3aro4Hble 100—550 140—1100
* MakcUMaJIbHOE BBLISJICHUE TTBUIH COOTBETCTBYET MAKCHMAIBHOMY JHAMETPY Kpyra

[Tpu o6paboTke Metanmna aOpasMBHBIMH KPYraMd B BO3JyX MOMEIICHUS BBIIEISIETCS MbLIb,
coctosittas Ha 30—40 % (B MaccoBBIX J0JIX) U3 MaTepuana abpasuBHoro kpyra u Ha 60—70 %
oOpabaThsiBaeMOro MeTaIa.

B kagecTBe OXJ@XIAIOMIMX >KUAKOCTEH IIMPOKO NMPUMEHSIOTCS He(TsHblE MHHEpaJIbHbIE
Maclia, UX SMYJIbCUH U OMYJIBbCOJBI. DMYIILCUH TpencTaBisaor codoir 3—10 %-Hbie BomHBIE pac-
TBOPBI Maces U Heopranndeckux menouei. [lpumenenne COX ymeHbI1aeT HHTEHCUBHOCTD TIbLIE-
00pa3oBaHMs, HO IIPU STOM B BO3JYX MPOU3BOICTBEHHOTO MOMEIICHHUS TPOUCXOIUT OOMIIEHOE BHI-
JiefIeHHe a’po30J1ei Maciia 1 dMyJbcona (Tadu. 22).

Ta6mmma 22
y,[[eJ'IBHBIe BBIACJICHUA 3313030.]161\/'1 Macjia, OMYJIbCOJIa ITpu MEXaHNYECKOMI 06pa60TKe METaljia
Adp0o301H IMyIIbCONA
MOoIIHOCTh MEKTPOIIPHBO- Adpo301U Maca Ipu
Tun cranka MIPH OXJIAXKICHUH
na obopymoBaHus, KBT OXJIAKIEHHUH MacIOM, /4 M
OMYJIbCUH, T/9
TokapHbIe KPYIHBIX pa3MepOB 10—200 2—40* 0,06—1,3*
dpesepHble 7—40 2—38 0,1—0,6
CepnibHbIC 1—14 0,2—2,8 0,1
Pacrounsie 4—60 12 0,03—0,4
Kpyrnonumdosanbabie 0,7—10 21—300 0,1—1,7
ITnockonummdoBanbHbIE 1,7—2,8 51—840 0,28—4,62
BecrierTpoBo-nuTH(OBAIHHEIC 4520 135—600 0,7—3,3
3y06onutngoBaibHbIe 3—10 90—300 0,5—1,65

* MakcuMaabHOe BBIJICJICHUC a3p03oneﬁ COOTBCTCTBYECT MaKCUMAaJIbHOM MOIITHOCTH SJICKTPOIIPHUBO/JAa CTaHKa
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MacnsHbIi TyMaH KOH/ICHCAIIOHHOTO TIPOHUCXOXK/ICHUSI B OCHOBHOM COCTOHT M3 KarlelieK pa3MepoM
MeHee 4 MKM (10 90 %).MacisiHble TyMaHbl MOT'YT CYIIIECTBEHHO yXy/ALIaTh YCJIOBUS TPY/ia, BbI3bIBAsi UHO-
raa npodeccuoHanbHble 3aboneBaHus. [Ipu HemocrarouHo 3((EKTHBHON BEHTIIALMHM KOHIICHTPALMN
a’po30Iei Maciia B BO3AyXe LIEXOB MEXaHNUYECKOi 00paboTKH MOryT TpeBbimath TTIK (5 Mr/r).

Tabmuma 23
HUCXO/[HBIE JIAHHBIE J[JIA BBIIIOJIHEHHUA PACYETA, K=8
Bpenmsie BemecTBa Zyy, MT/MC
Ba- T Kon- (OT OHOTO CTaHKA) (oT o1HOTO CTaHKa)
pu- CTaI;I{l:(a ;);1 [Tsuts Macno COX VAYE
aHT M, ITAK, M, ITAK, M, TIIK, IIems | Macio | COX
Mr/y Mmr/m® MI/4 Mr/m® Mr/4 mr/m®
Toxap. 10 30-10° 10 20-10° 2 0,7-10° 2,5 30 10 3
Dpes. 3 20-10° 10 5.10° 2 0,4-10° 2,5 25 4 25
Cgep. 2 4.103 10 1,5-108 2 0,1-103 25 15 3 25
Pactou. 1 4.103 10 12.103 2 0,2-103 25 20 6 25
1 Iuﬁljjynr(; 2 | 80010° | 10 | 16010° | 2 | 0910° | 25 | 100 4 3 | 500
Tnoek. |4 1 650408 | 10 | 450-10° 2 2510% | 25 75 4 4
.
3y- 1 200-10° 10 195.103 2 1,2.10° 25 40 3 3
oonumd.
3aTou. 2 700-10° 2 - - - - 80 - -
Toxkap. 12 30-10° 10 20-10° 2 0,7-103 25 30 10 3
Dpes. 6 20-10° 10 5.10° 2 0,4-103 25 25 4 25
Pactou. 4 4.103 10 12.103 2 0,2-103 25 20 6 25
Cgepi. 2 4.103 10 15108 2 0,1-103 25 15 3 25
bec-
2 TCHTD. 2 230-10° 10 360-10° 2 2:103 25 30 5 3 600
.
6 3y- 2 200-10° 10 195.10° 2 1,2-10% 25 40 3 3
onud.
Baym. |y oa0a08 | - . - ; ; 20 ; ;
g
3aTou. 2 700-10° 2 - - - - 80 - -
Toxkap. 10 30-108 10 20-10° 2 0,7-103 2,5 30 10 3
Dpe3. 5 20-10° 10 5.103 2 0,4-103 25 25 4 25
Pacrou. 3 4.103 10 12.103 2 0,2-103 25 20 6 25
Cgep. 2 4.103 10 1,5-108 2 0,1-103 25 15 3 25
Kpyrn.
3 . 2 800-10° 10 160-10° 2 0,9-103 25 100 4 3 550
Tnoek. | 5 1 650.108 | 10 | 450-10° 2 25108 | 25 75 4 4
.
Baym. |5 | os0a08 | - . - ; ; 20 ; ;
g
3aTou. 2 700-108 2 - - - - 80 - -
Toxkap. 8 30-108 10 20-10° 2 0,7-10° 25 30 10 3
Dpes. 4 20-10° 10 5.10° 2 0,4-10° 25 25 4 25
Pacrou. 2 4.10° 10 12-10° 2 0,2-10° 25 20 6 25
Caep. 1 4.10° 10 1,5-108 2 0,1-10° 25 15 3 25
Kpyrn |9 | gopao® | 10 | 160-10° 2 0910 | 25 100 4 3
4 | b, 400
Bec-
LEHTP. 1 230-10° 10 360-10° 2 2-103 25 30 5 3
.
3y- 2 200-10° 10 195.10° 2 1,2-10% 25 40 3 3
oorumg.
3aTou. 1 700-108 2 - - - - 80 - -
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Bpenusie BemecTBa Zyy, Mr/m®
Ba- T Koit- (OT OHOTO CTaHKA) (ot OfTHOTO CTAaHKA)
P | ia | Bo [Tsuts Macno COX VAYE
aHT M, ITAK, M, ITAK, M, TIIK, IIems | Macno | COX
MI/q Mr/m® MI/4 Mr/m® MI/4 Mr/M°
Toxap. 9 30-10° 10 20-10° 2 0,7-10° 25 30 10 3
Dpes. 6 20-10° 10 5.10° 2 0,4-10° 25 25 4 25
Pactou. 2 4.10° 10 12-10° 2 0,2:10° 25 20 6 25
Cgep. 2 4.10° 10 1510° 2 0,1-10° 25 15 3 25
5 Ilflljjynr(g 1 | 80010° | 10 | 16010° | 2 | 0910° | 25 | 100 | 4 3 | 500
Mnock. 15 | 650.00° | 10 | 45007 2 2510° | 25 75 4 4
umg.
6 3y- 2 200-10° 10 195.10° 2 1,2.10° 25 40 3 3
onud.
3arod. 1 700-10° 2 - - - - 80 - -

5.1.6. KY3HEYHO-IIPECCOBbBIU IJEX U [JEX TEPMOOBPABOTKH

B Ky3HEUHO-TIPECCOBBIX I[e€XaX M3TOTOBISIOTCS MOKOBKH M INTAMIIOBKH JUIS ACTaleld M U3Je-
JIMH MaIIMHOCTPOEHHUSL.

Paszgenka X0nOQHBIX 3ar0TOBOK MeTalla OCYIIECTBIISIETCS Ta30BOM PE3KOM, a TAKKEe HAa HOXK-
HUIaX, MWIaX U a0pa3MBHO-OTPE3HBIX cTaHkax. /lyig HarpeBa meTama MoJ KOBKY M LITAMIOBKY
MPUMEHSIOT HarpeBaTeIbHbIE MIEYN U yCTAaHOBKY MHIYKIIHOHHOTO MJIM KOHTAaKTHOTO HarpeBa.

OCHOBHBIMH BpEIHBIMH KOMIIOHEHTAMH, 3arps3HAIONIMMH BO3AYIIHYIO CpEIy, SBIISIOTCS
MacJIIHbIA a3p030J1b, 00pa3yIOIIUICS B pe3yJIbTaTe KOHTAKTa CMa304HO-0XIaJUTEIbHON KHUIKOCTU
CO LITAMITyeMbIM METaJJIOM, U MbUIb OKAIMHBI, ClyBaeMasi ¢ MOBEPXHOCTU MATPHUILL IITAMIIOB U I10-
KOBOK. IlocKoJIBKy, conepaHue MAacsTHOTO a’po30Jisi Ha paboumx mecrax cocrasiusier 2,7—8,4
mr/m®, u e okamuael 3—4 mr/m® (ITJK macisHoro asposons 5 mr/m, TIJIK mbumm okanusas: 10
Mr/M®), pacdeT oOIIe0OMEHHON BEHTUIAIMH JAHHBIX [IEX0B M0 3arpsA3HEHMIO BO3IyXa HE SBIAeTCS
00s13aTEIHHBIM.

5.2. PACYUET OBILIEOBMEHHOM BEHTUJISLIUU LIEXA T10 TEIIJIOBOMY ®AKTOPY
5.2.1. JUTEHHBIN IJEX

OCHOBHBIMU HEOJIAaronpHUsATHBIMU (PAKTOpaMH B JIMTEHHBIX L€XaxX SIBJISETCS BBICOKAsl TeMIle-
parypa Bo3/1yXa B IIOMEIIEHUIX U HH(paKpacHOe 00IydeHNEe HCTOYHHUKAMHU TETUIOTHI.

Jns pacuera Ly, HE0OX0auMo 3HaTh 3Ha4eHus Iy, Tn, i U KPaTHOCTh BO31yxooOMeHa K paB-
Hy10 20, ocTanpHble 3HaUeHUs OepyTcs Ha 0ObEKTEe MU 3a/1al0TCS.

Wcxonnble nanHble 1718 pacdyera oepyTcst u3 Ta0auisl 26.

5.2.2. CEOPOYHO-CBAPOYHBIH L[EX

CBapouHasi yra ¥ HarpeTblii MeTail SBJSIOTCS MCTOUHHMKAMHU TEIUIOBBIIEICHUN B pabouee
nomenieHne. OpMeHTUPOBOYHBIE BEIMYMHBI BbIJIEJICHUM KOHBEKTUBHOM TEIUIOTHI B pacyeTe BEHTH-
JISIUUU MOYKHO MIPUHUMATD B 3aBUCUMOCTH OT TapaMeTPOB CBApKH (MOTPeOIsieMOl MOIIIHOCTH).

Jnst pacueta Ly, He0OX0aMMO 3HaTh 3HaYeHUs Ty, T, ¥ U KpaTHOCTH Bo3ayxooOmeHa K. Ipunu-
MmaeM K =16, octabHble TapaMeTphbl WK 33AaI0TCS, WM 3aMEPSIFOTCS] HETTOCPECTBEHHO B IIEXaXx.

Wcxoanbie nanHble 115 pacyeta OepyTcst U3 Ta0iuibl 26.

5.2.3. TAJIbBAHHYECKHH I[EX

B cocTaB ranbBaHNYECKHX 1IEXOB BXOAT CKJIAJL XPAHEHUS] XUMHUKATOB, OTAEIEHHS IIPUTOTOBIICHUS
PacTBOPOB, MAIIMHHOE OTAEIEHHE U, KaK MPABUIIO, YYAaCTOK MOJMPOBaHUS. B MalllMHHOM OT/IeNIeHnH J10-
MUHHUPYIOIIMHU BPETHHIMH BBIJICTICHUSIMU SIBJISIFOTCS] U30BITKU TEIUIOTHL, @ B TIOJIMPOBATLHOM OT/IENICHUN
— IbUIb, 00pa3yIoNIasics IPU UCTUPAHUU KPYTOB U 00padaThiBaEMOro M3/ENusl.
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M30BITKM TETUIOTH HAOMIOAIOTCS B MAIIMHHOM OTAeneHud. KpatHocts Bozmyxoobmena K mpu-
uumaeMm K =17, Ty, Ty v y Wiu 3a1at0TCS, WM 3aMEPSIOTCS HEMOCPEICTBEHHO B 1IeXax.
Hcxonnple nanHbIe IS pacueTa OepyTcs U3 TabauIs! 26.

5.2.4. JEX OKPACKH

OcCHOBHBIMU HEOJIArOMPUATHBIME (DAKTOpPaMH B [I€XaX OKPACKH SIBIISIOTCS 3arpsi3HEHHOCTh U
BBICOKAs TeMIIepaTypa BO3ayxa.

Kparnocts Bozayxoodmena K, npunnmaem K =17; Ty, T ¥ y Wiy 3a1a10TCs, WK 3aMEPSIOT-
Csl HEMTOCPEJICTBEHHO B IIEXE.

Hcxonnple qanHbIe 71 pacueTa OepyTcs U3 TaOauIsl 26.

5.2.5. EX METAJIZIOOBPABOTKHU

OCHOBHBIMU HEOJIATONPUATHBIMU (PAKTOpaMH B I[eXaX METaI000pabOTKH ABISIOTCS 3arps3-
HEHHOCTb U BBICOKAs TEMIIEpaTypa BO31yXa.

Kparnocts Bo3nyxooomeHna K, npunumaem K =8; Ty, T ¥ y UM 331a10TCs, WIN 3aMepSIIOTCA
HEIOCPEJCTBEHHO B IIEXE.

Hcxonnbie gannbie Aiis pacdera OepyTcs u3 Tabauisl 26.

5.2.6. KY3HEYHO-IIPECCOBbBIU IJEX U IIEX TEPMOOBPAEOTKH

OCHOBHBIMH HEOJArONPUSATHBIMUA (PAKTOpAaMU B KY3HEYHO-TIPECCOBBIX II€XaX SBIISIETCS BBICOKAsSI
TeMIepaTypa BO3/IyXa B IMOMELICHUAX U MH(pPaKpacHOe O0JydYeHHWEe MCTOYHWKAMH TEIUIOTH M MH(pa-
KPacHOTO M3JIy4eHHs, KOTOPbIMU SIBJISIFOTCS TOpSYMe MOBEPXHOCTH HArpeBaTebHBIX I€Yel, MOJIOTOB,
IIPECCOB, HArPEThIX M3/, a TaKKe OTKPBITHIE 3arpy304Hble OKHa Iedel. B nexax xonoaHoil mram-
TIOBKH M PAaCKPOsI 3arOTOBOK, €CTECTBEHHO, M30BITKH TEIUIa MPAKTHYECKH OTCYTCTBYIOT.

Jlia pacueta Ly HEoOXoaumo 3HaTh 3HaueHUs Iy,T n, ¥ U KpaTHOCTb Bo3myxooOmena, K.
K=20, ocranbHble 3HaUeHHsI OEpyTCs HAa 0OBEKTE MU 3a/1al0TCS.

Hcxonnbie qannbie Aiis pacuera OepyTcs u3 Tabiaubl 26.

JlaBneHre HACHIIEHHBIX BOISHBIX APOB MOXKHO B35Th U3 TaOIULIBI 24.

Tabnuma 24
[TapameTpsl BOISHBIX TApOB
t, °C Do, I/M° Puy, a t, °C Pres /M Puu, a
1 2 3 4 5 6
- 20 1,1 120,0 15 12,8 1693,2
- 15 1,5 186,7 20 17,2 2319,8
- 10 2,3 280,0 25 22,9 3546,4
-5 3,4 413,3 30 30,1 4213,0
0 4,9 613,3 35 39,3 5586,2
5 6,8 866,6 40 50,8 7319,4
10 9,4 1226,6 45 64,9 9519,2
Tabmuma 25
3aBI/ICI/IMOCTB IIOTHOCTHU BO3JJyXa OT TCMIICPATYPhI
MIpY HOPMAJIbHOM aTMOC(EPHOM J1aBIIEHUU
Temneparypa, °C -20 -10 0 10 20 30 40
I10THOCTH BO3YXa, KI/M3 4,39 1,34 1,29 1,24 1,2 1,16 1,12
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Tabnuma 26

UCXOIHBIE JAHHBIE JIJISI PACYETA OBIJEOSMEHHOW BEHTUJIALIMU 1JEXA

110 TEIIJIOBOMY ®AKTOPY
Temneparypa Tewmeparypa no- OTtHOCHUTENbHAs Ob6rem IMapumaneHOE
yAISeMOTO BO3- | CTYIAIOIIETO CBe-
Ne Bapuanra fyxa, Ero BO3TyXa, BJI&XKHOCTh BO3- HOMCHI@;-II/IH, JaBIICHUE,

T,=t °C T, °C nyxa, \, % V, M Pny, Ila

1 2 3 4 5 6
Kysneuno-npeccosvtii yex u yex mepmoobpadomxu, K=8
1 25 15 60 2000 35454
2 30 15 55 2500 4213,0
3 35 15 60 2000 5586,2
4 25 10 70 3000 3546,4
5 30 10 75 2500 4213,0
Jlumeunwiii yex, K=20
1 30 15 60 2000 4213,0
2 35 20 70 2500 5586,2
3 40 20 75 1500 73194
4 35 15 60 1000 5586,2
5 30 10 75 2000 4213,0
Coopouno-ceapounsiii yex, K=16
1 25 15 60 1500 3546,4
2 30 10 70 2000 4213,0
3 30 15 75 2500 4213,0
4 35 10 70 3000 5586,2
5 25 15 60 3500 5586,2
Tanveanuueckuu yex, K=17
1 25 15 75 1500 3546,4
2 30 10 80 2000 4213,0
3 30 15 85 2500 4213,0
4 35 10 90 2000 5586,2
5 30 15 80 2500 4213,0
Lex oxkpacku, K=17
1 25 15 70 500 3546,4
2 30 15 60 600 4213,0
3 25 10 65 600 3546,4
4 25 15 60 500 3546,4
5 30 15 75 600 4213,0
Lex memannoobpabomxu, K=8

1 30 15 60 500 4213,0
2 25 10 65 600 3546,4
3 30 15 70 550 4213,0
4 25 15 75 400 3546,4
5 30 10 60 500 4213,0

5.3. BBIBOP BEHTUJISITOPA BEHTWISLIMOHHOM CETH LIEXA

BeHTuiaTopel — 3TO BO3yXOyBHBIE MAIlIMHBI, CO3/IAOIINE OMPEICICHHOE IaBJICHNE U CITyXKa-
IHe JUTS TIepeMeITeHus BO3AyXa MPH TOTePsIX IaBJICHUs B BEHTWIAIMOHHOM cetr He O6onee 12 kI1a.

B 3aBucuMOCTH OT pa3BMBAeMOTO JABJIEHUS BEHTHJISATOPHI JCIAT HA CIEAYIONIUE TPYIIIHL:
Huskoro nasnenus 1o 1 klla, cpennero nasnenust 1—3 klla, Beicokoro nasnenus 3—12 klla.

BeHTHISTOPBI HU3KOTO U CPETHETO JABJICHUS MPUMEHSIOT B YCTAaHOBKAxX OOIIEOOMEHHOW U
MCCTHOM BEHTHUJISALIUU.

B sTom paznene HEOOXOIMMO ONPEACIIUTh YCTAHOBOYHYIO MOIIHOCTD JICKTPOABUTATEIS TSI
BEHTUJISATOpa. BBIOOp BEHTHIIATOPOB M JBHUTaTeNel MPOU3BOAAT o Tabnuie 27. B tabnuuax mpu-
BEJICHBI HEOOXOIMMbIC JaHHBIE U3 CITPABOYHHKA.
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CTAJIBHBIE HEHTPOBEXHBIE BEHTWJIATOPBI HU3KOI'O JABJIEHWA 114-70 U 114-76

Llenmpobeosicnble 6enmuamopsl TPUMEHSIOT TPU PA3BETBICHHBIX CETSIX BO3JyXOBOIOB CO
3HAYUTENBHBIMH MOTEPSIMHU JABJICHUSA, a TaKXKe JJIs IepeMEelIeHHs BO3/1yXa, 3aCOPEHHOT0 MEXaHHU-
YECKUMHM MPUMECSIMU B BUJIE TIBUIM U JBIMOBBIX T'a30B (JIIMOCOCHI).

entpobexubie BEeHTHIATOPHI [14-70 mOCTABISIIOTCS KOMIUIEKTOM W3 TIPUBOJIa M BUOPOHU30JIH-
PYIOIIMMH OCHOBaHHSIMHE (0€3 MATKUX MPUCOSIMHUTEIHHBIX BCTABOK K BO3YXOBOJaM) B BUJIC BEH-
TUJISIUOHHBIX arperaTtoB, HE TPEOYIOLIUX JOMOJIHUTEIbHON 10pabOTKH Ha MEeCTe yCTaHOBKU. Tex-
HUYECKUE JIaHHBIC BEHTUJISTOPOB MPUBEACHBI B TabmuIe 27.

[{eHTpOOE)KHBIC BEHTUISATOPBI HU3KOTO naBieHus 114-70 u 114-76
U3 YIIEPOAUCTON CTAIU M KOMILICKTAIUS UX JICKTPOIBUTaTSIISIMH

Tabnuua 27

E ONeKTpOABUraTENN CEpUn Macca perri-
- g nsTopa (KT) ¢
& S g AO 1 AO2 4A PIICKTPOABHIa-
O603HaueHHE 5 | Yacrora | £ 2 TEIIEM CEPUH
= o A
E |BpameHnsi, | = 5 . R - -
JUIS 3aKa3a § 00/MUH g E :_H.; s E E é o s E E
= gz Ton §o§ §§§ THn =3 §§§ AO2 | 4A
< o T oa ° o oo 9
I:E[ = /M = /M
114-70 (ucnonuenue 1)
A2,5095-1 AOJI11-4 012 | 1400 [4AA56A4 012 [ 1370 | 27 26
A2,5095-2a 95 |[AONI22-2 06 2800 |4AA53B2 055 | 2810 | 31 27
A2,5095-26 AOJI21-2 0,4 2800 |4AA63A2 037 | 2810 | 30 28
A2,5 100-1 25 100 [AOTI11-4 012 | 1400 [4AAS6A4 012 | 1370 | 27 26
A2,5 100-2 AOJI22-2 0,6 2800 |4AA63B2 055 | 2810 | 32 28
A2,5 105-1 105 [AOTIL1-4 012 | 1400 [4AAS6A4 012 | 1370 | 27 26
A2,5 105-2 AO2-11-2 | 08 2815 |4A71A2 075 | 2810 | 34 30
A3,2 095-1 AOJ21-4 027 | 1400 [4AA63A4 025 | 1370 | 44 42
A3,2 095-3 Panavia- | 95 [ 550017 15 2850 |4A80A2 15 2860 | 43 45
A3,2 100-1 crore AOJI21-4 027 | 1400 |4AAG3A4 025 | 1370 | 46 | 42
3,15 | BpameHms
A3,2100-2a (32 | smexrpo- 100 [AOM2-222 | 2,2 2850 |4A80B2 2.2 2860 | 56 58
A3,2 100-26 | swrarem AO2-212 | 15 2850 | 4A80A2 15 | 2860 | 54 59
A3,2105-1 l05 [AONI22-4 0,4 1400 |4AAG63B4 037 | 1370 | 46 42
A3,2105-2 AOJI22-2 2,2 2850 |4A80B2 2.2 2860 | 57 57
A4095-1 AOJ2-116 | 04 935 |4A71A6 0,37 920 | 80 84
A4095-2 95 |[AO2-11-4 | 06 1410 [4A7A4 055 | 1370 | 82 86
A4095-3 AOJI2-32-2 4 2900 |4A100SA2 4 2880 | 123 | 113
A4100-1 AOJ2-116 | 04 935 |4A71A6 0,37 920 | 81 85
A4100-2 4 100 [AOM2-12-4 | 08 1410 |4A71B6 075 | 1370 | 85 89
A4100-3 AOJ2-412 | 55 2900 |4A100LB2 55 | 2880 | 134 | 112
A4105-1 AOI2-11-2 | 04 935 |[4A71A6 0,37 920 | 81 85
A4105-2 105 |AOM2-21-4 | 1,1 1410 |4A80A4 11 1400 | 85 83
A4105-3 AOI2-422 | 75 2900 |4A112MA2 | 75 | 2900 | 134 | 116
A5090-1 AOI2-126 | 0,6 930 |[4A71B6 0,55 920 | 113 | 111
A5090-2 Pasia v N Trom2z4 | 15 1420 |4A80B4 15 1400 | 119 | 117
A5095-1 cToTe AOJ2-12:6 | 06 930 [4A71B6 0,55 920 | 114 | 112
A5095-2a pamerns | 95 |AOJI-31-4 2,2 1420 [4A90LA4 2.2 1420 | 127 | 113
A5095-26 EKTPO- AOJ1-22-4 15 1420 |4A80B4 15 1400 | 120 | 118
A51002-1 S | meuratens AOJ2-21-6 | 05 930 |4A80A6 075 930 | 114 | 120
A5100-2a 100 |AOJI-31-4 2,2 1420 |4A90LA4 2.2 1420 | 128 | 114
A5100-26 AO2-22-4 | 15 1420 |4A80B4 15 1420 | 120 | 118
A5105-1 AOM2-21-6 | 08 930 |4A80A6 075 930 | 118 | 120
A5105-2a 105 i om324 3 1420 |4A100SA4 3 1425 | 134 | 124
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=) Macca BeHTH-
= DNEeKTPOIBUTATENH CEPUH
- 5 JasTopa (Kr) ©
g X e JJIEKTPO/IBUTA-
é Yacrota | & § AOmAO2 4A Ten:fa cepud
O6o3HaueHHe = 9 3
E |Bpamenus, | = 5 . . . .
U1 3aKaza = 06/ MIH S § é o = = é s g =
A & =i £ |8 E S
2 g > Tun Eo| 5 8= THIT EQ |5 23 A02 | 4A
= g% | 8 8¢ = S 39
: : | FE° s |FE°
¢
A5105-26 AOJI2-31-4 2,2 1420 |4A90LA6 3,2 1420 | 129 115
A6,3 095-1 95 |A02-31-6 15 930 [4A90LA6 15 930 191 177
A6,3 095-2a A02-42-4 55 1440 |4A112MA4 55 1450 | 222 203
A6,3 095-26 A02-41-4 4 1440 |4A100LB4 4 1425 | 219 197
A6,3 100-1 6.3 A02-32-6 2,2 930 |4A100LB6 2,2 930 202 199
A6,3 100-2a 100 |A02-51-4 75 1440 |4A13254 75 1450 | 294 | 281
A6,3 100-26 A02-42-4 55 1440 |4A112MA4 55 1450 | 226 207
A6,3105-1 A02-32-6 2,2 930 |[4A100LB6 2,2 930 200 197
A6,3 105-2 A02-51-4 75 1440 |4A13254 75 1450 | 271 258
A8-5a 8 105 A02-52-6 75 965 |4A132M6 75 960 388 | 359
A8-56 A02-51-6 55 965 |4A13256 55 960 388 | 356
Al10-4 10 A02-62-8 10 725 | 4A200M6 22 980 663 769
A10-8 A02-72-6 970  |4A180M6 18,5 980 738 684
114-70 (ucnionHeHue 6)
AS8-1 670 A02-41-6 3 960 |4A112MA6 3 950 568 554
A8-2 755 A02-42-6 4 960 |4A112MB6 4 950 568 550
A8-3 850 A02-51-6 55 970 |4A13256 55 960 587 575
A8-4 8 950 A02-52-6 75 970  |4A132M6 75 960 599 588
A8-6 1065 A02-61-6 10 970  |4A160S6 11 970 617 612
A8-7u A8-Ta 1190 A02-62-6 13 970  |4A160M6 15 970 631 625
A8-76 1190 — — —  |4A16056 11 970 — 597
A10-1 530 A02-42-6 4 960 |[4A112MB6 4 950 885 | 867
Al10-2 600 A02-51-6 55 970  |4A132S6 55 960 819 | 807
A10-3 10 670 A02-52-6 55 970  |4A132 M6 75 960 837 | 818
A10-5 750 100 |A02-61-6 10 970 |4A160SB 11 970 851 | 840
A10-6 845 A02-71-6 17 970  |4A160M6 15 970 885 | 838
A10-7 950 A02-72-6 22 970  |4A180M6 18,5 980 908 | 849
Al12,5-1 425 A02-51-6 55 970 |[4A132S6 55 960 | 1281 | 1269
Al12,5-2 475 A02-52-6 7,5 970 |4A132M6 7,5 960 | 1299 | 1280
A12,5-3 530 A02-61-6 10 970 |4A160S6 11 970 | 1313 | 1302
Al2,5-4 600 A02-71-6 17 970 |4A160M6 15 970 | 1347 | 1300
Al12,5-5u 125 670
A12:5—5a A02-72-6 22 970 |4A200M6 22 980 | 1365 | 1396
A12,5-56 670 — — — |4A180M6 18,5 980 | 1415 | 1370
Al12,5-6 755 A02-81-6 30 980 |4A200L6 30 980 | 1415 | 1370
114-76 (ucnonueHue 6)
b8-1 1130 A02-52-4 10 1450 [4A132M4 11 1450 | 647 | 633
b8-2 8 1270 A02-61-4 13 1450 [4A160S5 15 1450 | 650 | 642
b8-3 1420 A02-71-4 22 1455 [4A18954 22 1470 | 680 | 647
Bb8-4 1600 A02-72-4 30 1455 [4A180M4 30 1470 | 810 | 769
B10-1 900 A02-62-4 17 1450 [4A160M4 18,5 1450 | 980 | 977
b10-2 10 1000 A02-71-4 22 1455 [4A180SA 22 1470 | 1050 | 1017
b10-3 1120 100 A02-72-4 30 1455 [4A180M4 30 1470 | 1078 | 1037
B10-4 1280 A02-81-4 40 1460 [4A200L4 45 1475 | 1213 | 1188
b16-1 420 A02-71-6 17 970 [4A180M6 18,5 980 | 2346 | 2319
b16-2 460 A02-72-6 22 970 [4A180M6 18,5 980 | 2376 | 2322
b16-3 ub16- 16 475 A02-72-6 22 970 |4A200M6 22 980 | 2375 | 2407
3a
Bb16-30, B16-4 475 — — — 4A180M6 18,5 980 — | 2322
Bl6-4au 510 A02-81-6 30 980 4A200L6 30 980 | 2501 | 2456
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=) Macca BeHTH-
= DNEeKTPOIBUTATENH CEPUH
= JasTopa (Kr) ©
& \2 o JJIEKTPO/IBUTA-
o S
S | Yactora | & 2 AOmAO2 4A TeIeM Cepuu
O6o3HaueHHe = 8 3
E |Bpamenus, | = 5 . . . o
U1 3aKaza = 06/ MIH S g = o B . A s B o
A E‘E S |8 EE S & | & E
2! 5] Tun ZR|5 82 THIT EQ |5 g2 AO2 | 4A
= E e S z 9 E < < \©
< o Toa 9 o 0 a0 9
:S( = /M = A
b16-46 510 — — — 4A200M6 22 980 — | 2431
b16-5 555 A02-81-6 30 980 4A225M6 37 980 | 2498 | 24443
b516-6 580 A02-82-6 40 980 4A225M6 37 980 | 2485 | 2560
b16-7 ub16-7a 650 A02-91-6 55 985 4A250M6 55 985 | 2615 | 2610
b16-76 650 — — — 4A250M6 45 985 — | 2570
b520-1 520-2 u 365 A02-81-6 30 980 4A200L6 30 980 | 4145 | 4100
b20-2a 20 400 A02-82-6 40 980 4A250L6 45 985 | 4175 | 4245
b520-26 400 — — — 4A225M6 37 980 — | 4150
b520-3 465 A02-91-6 55 985 4A250M6 55 985 | 4275 | 4270

*[Ipumeuanue: TaOIWIIa COCTABICHA MO JaHHBIM PYKOBOJCTBA IO MOAOOPY IEHTPOOEKHBIX BEHTIIIATOPOB (BEHTHIISA-
TOPHBIX arperatoB), cepus AB-1561 Canrexmpoext M., 1975. Tunbl 21eKTpoABUraTeieii s KOMIUIEKTAIIMH BEHTHJIS-
TOPOB CIIEAYeT MpH 3aKa3e, Tak Kak anekTpoasurarenu cepun AO, AO2, A2 HaMeueHO CHSITh C MMPOU3BOJICTBA U 3aMe-
HUTH ABUraTessiMHU cepud 4A. B maHHOe BpeMs BBIITYyCKarOTCs IIEHTpOOekHbIe BeHTHIATOPH! 114-70 n3 HeprkaBeromeit
cramu (o TY 22-2917-74), ucnionnenue 6; Ne 10; 12 u 16. Bentuinaropst 114-70-16 BeimyckaroTcst Takxke U3 yriepoau-
CTOM CTalM U KOMIUIEKTYIOTCs dnekTpoapuratessiMu cepur AO wnu 4A mourHocTtsio oT 10 10 75 kBT. Bentunsatop 114-
70 umeer 12 nomaToOK W3 JUCTOBOW CTallM, 3arHYTHIX Hasaid, a 1[4-76 cHaOXeH KaIICBUIHBIMU IMOJBIMHU JIOIATKAMU,
TaKXKe 3arHyTHIMHU Ha3a]l.

YCTPOMCTBA JUUI PET'VJINPOBAHUS ITOJIAY LIEHTPOBEXXHBIX BEHTUJISITOPOB

Ha puc. 1 npuBeneHsl a’spoAHHAMHUYECKUE XapPAKTEPUCTUKU LIEHTPOOEKHOI0 BEHTHIIATOPA
Huskoro gaeneHust BI[ 4-75 Ne 12,5, a Ha puc. 2 npuBeneH CBOAHBIN rpaduk s oa0opa IeHTpo-
6exHbIX BeHTHIATOpoB [[4-70 1 114-76. B 0603HaueHnn Ha/ TMHUEH Mmax OyKBa A yKa3bIBaeT BEH-
tunstop 114-70, OykBa b — 114-76; nudpsr — HOMep BeHTUIsATOpA. [l peryaupoBaHus Mo1adyu
BEHTHJIATOPOB KPYIHBIX pa3MepOB MPUMEHSIOT OCEBbIE HAIPABJISAIOIINE alapaThl, THJIPOYCTaHOB-
KM U UHAYKTOpHblE, My(QThl CKOJIbXEHHSA. V3MeHeHue mnojauuM BO3AyXa C IOMOIIBI0 AITHX
YCTPOMCTB JaeT OILIyTHUMYI0 SKOHOMHIO JIEKTPOIHEPTHHU 110 CPABHEHUIO C PETyIUPOBAHUEM OOBIU-
HBIMH JIPOCCEJIbHBIMHU YCTPONCTBAMU (KJIallaHaMU U MuOepamMn).
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Pucynok 1 — CBoanslii rpaduk 11t mog0opa MEeHTPOOSKHOTO BEHTUIISATOPA
tuma BI[4-75 Ne 12,5



MNpoussogurensHocts, lonxoe gasnexHue,

BubpousonaTtopbl
ObosHauenue Mcnon- o, :nTu.n'p" oo Mae Moe  Mpy 10° whvac - aen::.r:;.opa
BEHTUNAT! HeHue xBr oO6/mwn oO/MnH P] 2
S Asurarens Nmax 5 PR Nmax g L Tun  Konuyectso
30HE 30HE
“"P’;'K"”""' 30 1000 425 2120 15423193 280  330-129 733 1044 6
As‘}":‘":: " 40 1000 475 2370  17,23-3568 350 412161 745 0044 6
5 SAMY, AL 5 4000 530 2644 19233981 436 513201 754 0044 6
AUPM
0,90
an:n' 75 1000 590 2944 21404432 540  636-249 715 0044 6
SAMY,5A 11,0 1000 670 3343 24315033 697 820321 814 0044
1 4AMY,AMP 150 750 730 3642  2648-5484 827  974-381 776 0044
5 4AMY,AMP 185 1000 800 3991  20,02-6040 994 1111457 870 0044
ADAWPY, 0 4000 425 2328 14673466 37 399174 745 no44 6
5AM, AK
“m;:n' 55 1000 475 2602 16393874 464 49927 754 044 6
5
SAMY, AL,
055 AW | TS 1000 530 2903 18254323 &7 621200 7715  Noa4 6
SAMY,5A 11,0 1000 600 32,86 20714894 740  796-346 814 n044 6
5AMY,5A 150 1000 670 3670 23125465 923 99243 840 0044 6
1 SAMY,5A 185 750 735 4026 25375995 1111 1194519 836 no44 6
5 4AMY,5A 300 1000 800 4382  27.61.6525 1316 1415615 950 044 6
“5‘:‘:"::’ 40 1000 420 2652 14583426 371 447-198 745 044 6
BLL 4-75 Ne12,5 !
(BP 89-75-12,5) ; “m':n' 55 1000 470 20,68  1632-38-34 464 559248 754 n044 6
1,00 5“;‘::;‘:”‘ 75 1000 520 3284 18064242 568  684-304 775 0044 6
SAMY,5A 150 1000 660 41,68 22925384 915 1103490 840 0044
1 4AMY,5A 220 750 730 4610 25355855 1120 1349599 856 1044
5 4AMY,5A 300 1000 800 5052 27786526 1345 1621720 950 044
5‘;‘;;3“ 75 1000 450 2838 1812419 561 620337 7715 0044 6
5AMY,5A 11,0 1000 510 3216 20544755 721 796433 814 1044 6
® 405 SAMY,5A 150 1000 550 3531 22555221 859 960522 840 0044 6
4AMY,AHP 185 1000 600 37,83 24465534 998  1102-599 870 0044 6
4AMY,5A 220 1000 640 4036 25785867 1135 1254682 935 0044 6
1 4AMY,5AM 37,0 750 735 4635  2960-6853 1497  1654-899 1034 1044 6
"’Am“:”" 75 1000 430 2672 16534289 599 653296 7715 0044 6
SAMY,5A 11,0 1000 480 2983 18454788 746  813-368 814 0044 6
“A":";':"" 75 1000 430 2672 16534289 599  653-296 7715 0044 6
5AMY,5A 110 1000 480 20,83 18454788 746  B813-368 814 [044 6
: SAMY,5A 150 1000 540 3355 20765386 944 1030466 340 1044 6
110 samy,AHP 185 1000 580 3604  2230-57,85 1090 1188540 870 044 6
4AMY,5A 220 1000 620 3852 23846184 1245  1357-614 935 1044 6
4AMY5A 300 1000 680 4225  26,14.67,83 1498  1633-739 950 1044 6
1 4AMY,5AM 370 750 735 4567 28267331 1750  1907-364 1031 0044 6

Pucynok 1 — AspoauHamudeckne, TeXHHYECKHE U Ta0apUTHO-TIPUCOSINHUTEIILHBIE
XapaKTePUCTUKH LIEHTPOOSKHOTO BEHTHIIATOpA HU3KOro fAaBneHus tuna BI[ 4-75 Ne 12,5
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RORAYA.THIC. W/Y
Pucynoxk 2 — CBogsslii rpaduk asist mogdopa MeHTPOOEKHBIX BEHTHIIS TOPOB:
A — tuma 114-70; b — Tuma 114-76

*[Ipumeuanue: B cryuae, eciu pacuemnas npoussooumensHocmy eenmuisyuu cocmaeum 6onee 200 moic. m/u, mo 6
IMOM Cyuae HeobXO00UMO 80Cnob306amuvcs ceulikol [12] u nodobpame eenmunsmop.

5.4. PACYET MECTHOI BEHTWJIALH

[Tpu 00mIC0OMEHHOM BEHTWIISIIMM TPOUCXOIUT OOMEH BO3IyXa BO BceM momenieHnu. OHa
IMPUMCEHACTCA TOraa, Koraa BeIACJICHUA BPCAHBIX BCHICCTB HE3HAYUTCIbHBI 1 PABHOMCPHO YAAJICHBI
110 BceMy 00beMY MOMEILECHHS.

MecTHas BEeHTWISIUS JEHCTBYET HEMOCPEICTBEHHO Ha pabouem mecte. OHa MOXKET OBITh BbI-
TSODKHOW M TIPUTOYHOH. BBITSDKHYIO €1al0T HeoCpeICTBEHHO B MecTax 00pa30BaHUs BPEAHBIX BBI-
OpocoB. MecTHYI0 MPUTOUYHYIO BEHTUJISILIMIO OCYIIECTBISIOT B BUAE BO3AYIIHBIX 3aBeC, AylLIeH, oa-
3WCOB, KOTOPBIE yIYYIIAIOT MUKPOKJIMMAT B OTPAHUYEHHOH 30HE TIOMEIICHUSI.

KOHCTPYKTI/IBHO BBITsSIDKHAasE BEHTHJIALIMSA BKIIHOYACT BO3}1yx03a60pHI/IKI/I, PyYKaBa U BCHTUJIA-
TOp, yCTaHABIMBAEMBIH 32 CTEHOH ITOMEIICHUS.

5.4.1. IMTEHHBIN L[EX

Hcxonnbie qaHHbIe M pacuyeTa MECTHOW BEHTUIISINH AJIsl TUTEHHOTO 1iexa OepeM u3 Tabmu-
eI 28.

HauGonbime TpyJHOCTH BO3HUKAIOT C yJIaBIUBAaHUEM BPEIHOCTEH TMpPH IJIaBKE CTAIHU U Uy-
T'YHA B DJICKTPOJIYTOBBIX TIEYaX.

Haubonee mpocTeiM B 3KCIUTyaTallMM BBITSDKHBIM YCTPONCTBOM, MPUMEHSEMBIM JI0 HACTOS-
IIeTO BPEMEHH Ha 3aBOJAX, ABJSETCS YCTPOMCTBO HAJ| DJICKTPOIYTOBOM MEYbIO IIAXThl CO CBECAMH,
CIYCKAIOIMUMHUCA HA 2—3 M HUXKe MepeKphITHsS. Pasmephl maxThl B IJIaHE JOJHKHBI MPEBBINIATH
pa3Mepsl TIOTHUMAIOIIECHCS HaJl TICYbI0 CTPYH 3arpsI3HEHHOTO BO3TyXa.

OO0BbeMbI yIansieMoro OoT MIaXThl BO3AyXa ONMPEAETSIOTCS B 3aBUCIMOCTH OT EMKOCTH TeYH, a
TaK)Ke BBICOTHI PACIONIOKEHUs MaxThl. Hampumep, depe3 maxTy HaJl 5S-TOHHOW MEYbI0 yIasieTCs
oxomo 65000 M%/4; Iy MIaBKe 4yryHa B SO-TOHHO# Meur 06hEMBI yIaIseMOro BO3ayXa JOCTHTa-
10T 500 ThIC. M/
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OO0beMbl yansieMoro Bo3Ayxa YJAeTcsl YMEHBIIUTh MPHU YCTPONUCTBE HEMOCPEACTBEHHO HAJl
AJEKTPOAYTOBBIMHU I€YaMU €MKHX IMOBOPOTHBIX 30HA0B. CKOpPOCTh B IPUEMHOM OTBEPCTUH 30HA
pexomeHayeTcst obecriednBaTh He MeHee 2 M/C. B 3aBUCHUMOCTH OT KOHCTPYKILMHU 30HA U €ro pac-
TIOJIOKEHHs OT 5-TOHHOM Meun ynansercs 25—45 Tric. M>/4 Bo3yXa.

Jlokanu3anuuoo U ynajieHHe BpPEAHBIX BEIIECTB, BBIACISIOMIUXCS MPU OXJIAKICHUHM 3aIUTHIX
MeTauIoM (OpM, OCYIIECTBIISIOT IIyTEM BEHTUIMPYEMOTO OXJIAXKJIEHHOTO Koxkyxa. O0beM yaanse-
MOTO BO3/IyXa PEKOMEH/IYETCs ONpe/IeIsTh PacyeToM; oObIdHO OH paBeH 600—1000 M%/4 Ha 1 M
JUIMHBI KOXKYyXa.

Tabnuna 28

I/ICXOI[HLIC AaHHBIC JIA pacdycTa MECTHOM BCHTUJIAIMM LI€XA

Ne IIpon3BOAUTENBHOCTD MECTHOM
CkopocTb ABWXKeHHUS Bo3ayxa V, M/c 3
BapraHTa BeHTIISIMH Ly, M°/4
1 1,7 65000
2 1,7 50000
3 20, 45000
4 2,0 25000
5 2,0 40000

5.4.2. CEOPOYHO-CBAPOYHBIH IJEX

VcxonHble AaHHBIE JJI pacyeTa MECTHOM BEHTWJIALMU JJs1 cOOPOYHO-CBApPOUYHOIO Iiexa Oe-
pem u3 Tabmauisr 29.

[TorbeMHO-TTOBOPOTHBIE MECTHBIE BBITSDKHBIE YCTPOWCTBA B COOPOYHO-CBAPOYHBIX Li€Xax
BKJIIOYAIOT BO31yXO0OMEHHUK M TMOKU nutanr guamerpom 140—160 MM, nprcoeANHSIOMNNA BO3-
DYXOINPHUEMHHUK K MarucTpajJbHOMY BO3/1yXOBOJY LIEHTPAIU30BAaHHON BBITSYKHON CUCTEMbI HU3KOTO
WM CPEHETO JaBJIeHUs, TM00 K MHIUBUYaJbHOMY WIH (PUIBTPOBEHTHIISLIMOHHOMY arperary.

[TobeMHO-TTOBOPOTHBIE YCTPOMCTBA SIBJISIOTCS YHUBEPCATIBHBIMU M MOT'YT HCIIOJIBb30BaThCS
MU JIFOOBIX BUAAX CBAPKH KaK B HECTAIIMOHAPHBIX, TAK U CTALIMOHAPHBIX YCIOBUSX.

Tab6muma 29

I/ICXOI[HI)IC JaHHBIC JIA pacdyeTa MECTHOH BCHTUJIAIINU II€XA

KomnuecTBo BpeIHbIX
Ne [IpenenpHO-mOMYyCTUMAs CKOpOCTh JBWKEHUS BO3/IyXa
3 BEILECTB, BBLICIIEMBIX
BapuanTa | Konnenrpanms [TJJK, mr/m B BOBIyXe pabouci 30Hb M, Mr/a V, M/c
1 0,2 1125 15
2 0,2 1500 2,0
3 0,2 1800 15
4 0,2 1500 2,0
5 0,2 1200 2,0

5.4.3. TAJIbBAHHYECKHH IJEX

Wcxonnble nanHble U pacyeTa MECTHOM BEHTWIISILIMM IS TaJbBaHUYECKOTO 1iexa 6epeM u3
Tabmunsl 31, 32.

Haubonee mupokoe nmpuMeHEHNE B COBPEMEHHBIX TaIbBAHUUECKUX 11€XaX HaXOAST MECTHbBIE
BBITSKHBIE YCTPOICTBAa TUIAa OOPTOBBIX OTCOCOB: OJHOOOPTHBIE M JIByOOPTHBIE OOBIYHOI'O THIMA C
BEPTUKAIbHOM IIEJIbI0 BCAChIBAHUS, OMPOKUHYTHIE C TOPU3OHTAIBHOM LIENbI0 BCACBIBAHUS U AKTH-
BHPOBAHHBIE C IEPErOPOAKON. OTCOCHI pacnoaratoT B0JIb JUIMHHBIX CTOPOH BaHH.

OO6beMbl BO3yXa, YIAISIEMOrO OT BaHH OOPTOBBIMU OTCOCAaMH, 3aBHCST OT MHOTUX (haKTo-
poB: Bua orcoca (0JHOOOPTOBOM, ABYOOPTOBOM, OOBIUHBINA, ONMPOKUHYTHIN), €r0 IIHWPHHBI, TOK-
CUYHOCTH U TEMIEPATyphl PaCTBOPA, PACCTOSHMS OT ILEIN OTCOCA JI0 3€pKajla pacTBOPA, MOJIBHXK-
HOCTH BO3/lyXa B IOMELIECHUMN.
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Taomuma 30

Koadduument Kat yuera pasHOCTH TeMIIEpaTyp pacTBOpa U BO3AyXa B MOMEIIEHUN

Tun otcoca AL °C
0 10 20 30 40 50 60 70 80
Otcoc 0e3 nepenyBa 1,0 1,16 1,31 1,47 1,63 1,79 1,94 2,1 2,26

AKTHBUPOBaHHEIH 0TCOC

. 1,0 1,03 1,06 1,09 1,12 1,15 1,18 1,21 1,24
(c mepenyBKoif)

Ta6mmma 31
Jis BeIOOpa THIA OTCOCA
No Tun orcoca
R OnHOOOPTHEIN JByOOpTHBIH
BapHaHTa
0e3 nepeayBa C nepenyBoM 0e3 mepeayna C IepeyBOM
1 +
2 +
3 +
4 +
5 +
Tabmuma 32
HUCXOJHBIE JAHHBIE JJJIA PACYETA MECTHOH BEHTHJIALIMHI IJEXA
Pacuetrnoe
IIpenensHoO- CkopocTb PasnocTs
Tokcny- PacuerHas paccTosiHue
No AO0IyCTUMast HOCTE DAc- JBHXKEC- ]_I_II/IpI/IHa — I[J'II/IHEI OT 3epKaIA TEMIIC-
- KOHIICHTpA- P HHS BO3- | BaHHBI, p BaHHBbI, P paryp
BapHaHTa TBOpa BaHHEI, pacTtBopa J10
s, K nyxa, V, B, M B I, m oCH e pacTBopa
TIIK, t/m3 T m/c P At, °C
Hp, M
1 10 2 15 0,7 0,65 15 0,08 10
2 0,01 2 2,0 1,0 0,9 2,0 0,12 20
3 0,05 1,6 15 1,0 0,95 2,5 0,20 30
4 0,2 1,25 1,0 0,7 0,6 15 0,08 40
5 0,3 16 15 1,0 0,9 15 0,12 50

5.4.4. [EX OKPACKH

VcxoaHble JaHHBIE JJ1s1 pacueTa MECTHOM BEHTWIIALMY JUIS LieXa OKpacku OepeM 13 Tabsuiis! 33.

Jlyia noxanu3ayy BpeIHBIX BbIIECICHUHN NP MEXaHU3UPOBAHHBIX CIIOCOOAX HAHECEHMs JIaKo-
KpPacOYHbIX MaTepHajoB, Kak MPaBUJIO, MPEAYCMATPUBAIOT pa3InyHble KaOMHBI WM KaMephl, 000-
PYAOBaHHBIE MECTHOM BBITS)KHOW BEHTUJIALIMEH.

Jletany MaJibIX M CpEHUX pa3MepOB OKPAIIMBAIOT B KAOMHAX C TOPH30HTAIBHBIM JIBUKEHUEM
BO3Ayxa. Mansp pacrosiaraercsi BHe KaOMHBI y OTKPBITOTO MpoeMa TakuM 00pa3zoM, 4ToObI (pakesn
JIAKOKPACOYHOT0 MaTepHasa UMeJ HalpaBlieHHe B CTOPOHY BO3yX03a00pOYHOTO OTBEPCTHSL.
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Tab6mumna 33

HUCXOHBIE JAHHBIE JIJI PACYETA MECTHOM BEHTHJIALJUU 1JEXA

KomnyectBo
IIpenenbHO- s Bpezf;H;H CkopocTh
Ne Crenenn JIOTTyCTHMAsT CIICCTS, BhI- IBYDKCHUS
Croco6 okpacku TIETSIEMBIX
BapHaHTa TOKCHYHOCTH | KOHIICHTPALUS Bo31yxa V,
MK, r/M® | BROAyxepa m/c
’ 0oueii 30HbI
M, mr/4
1 ITHeBM. paci. 2-3 212 137500 0,4
2 DJ1. cTaT.IIHEBM. 14 59,8 54400 0,5
3 HamslieH. B 311. ose 1-4 75,2 86667 0,4
4 Be3Bo3a.pacnbur 2-3 680 18800 0,5
5 O11. cTat.0e3B03/1. 1-4 61,8 13413 0,5

5.4.5. [[EX METAJIZIOOBPABOTKH

Hcxonuple JaHHBIC IS pacyeTa MECTHOW BEHTWIALMH JUIA LieXa METauioo0paboTku OGepem
n3 Tabauusl 34.

Texnonornveckoe 00OpyHOBaHHE METALIOOOPA0ATHIBAIOIMX ¥ METALIOCOOPOYHBIX IIEXOB [0
HACTOSIIErO0 BPEMEHH, KaK MPaBUIIO, HE CHA0KaeTCs 3aBOIaMU-U3TOTOBUTEISIMU BCTPOSHHBIMU MECTHBI-
MH OTCOCaMH. B CBSI3M € 3THM NPHMEHSIOTCS IJIaBHBIM 00pa3oM HECTaHIAPTHBIC IPUCTPOCHHBIE MECT-
HBIE OTCOCHI, BBITOJITHEHHBIE B BUJIE KOXKYXOB, BOPOHOK U T.II.

B nepByto odepens uMu CHaOXKaIOTCS CTaHKH, HA KOTOPBIX MEXaHM4YecKas oOpaboTka MeTasia
npousBoutcst 6e3 mpumenenust COXK, 1 mporiecc conpoBOKAASTCS MHTCHCUBHBIM ITBIIEBBIICTICHIEM.
K at0i1 rpynme o0opy10BaHUsSI OTHOCATCS pa3IM4Hble NUTH(OBAIBHBIC CTAHKH (TUIOCKONLTA(OBATIbHBIC
U JIp.), 3aTOYHBIC CTAHKH, a TaK)Ke TOKAPHBIC CTAHKU, HA KOTOPBIX OCYIIECTBISETCSI 00paboTKa XpyT-
KHX METaUIOB (4yryHa, OpOH3BI U Jp.).

Ha TokapHBIX CTaHKax 4acTo MPUMEHSIOT HECTaHIapTHBIC YKPBITHS C OTKHIHBIMU dKPaHAMU TSI
OTpak/IeHHsl 30HBI Pe3aHMsl OT pasineraroieiics crpyxku. [Ipu o6paboTke XpyNKUX MaTepHanoB Ui
yIaneHus: 00pa3yroIencs MBUTH YKPBITHS CIEAYET IMOIKITI0YaTh K CHCTEME BBITSDKHOM BEHTHIISIINH.

Tabnuma 34
HCXOHHBIE JAHHBIE JI/I1 PACYETA MECTHOM BEHTHJIALIMH I[EXA

[nomaae skuBOro
CxopocTh
Ne Huametp kpyra CeYeHHUs pabouero
JIBIKSHHS BO3/yXa K
BapHaHTa V. mc d, Mmm OTBEPCTHS KOXKyXa
) F, MZ

1 26,2 500 2 0,6
2 31,4 600 4 0,5
3 26 400 2 0,4
4 26,2 500 4 0,6
5 31,4 600 4 0,5

5.4.6. KY3HEYHO-ITPECCOBbBIN IJEX U IJEX TEPMOOBEPABOTKH

Hcxonnbie qaHHBIC ISl pacueTa MECTHOW BEHTHIISIIUU JUIS Ky3HEYHO-TIPECCOBOTO IIeXa U 1Ie-
xa TepMOo0OpaboTKH OepeM u3 Tadbiuib 35.

Y HarpeBaTelnbHBIX KaMEPHBIX TIeUel ¢ peKynepaTopaMu, He UMEIOIINX OOpPHIBOB JJIsi OTBOJIA
IIPOAYKTOB CropaHus, yAaJICHHUE BPCAHBIX BCIICCTB OCYIICCTBIACTCA UYCPE3 KOM6I/IHI/Ip0BaHHI)Ie
30HJBI C PEryJHpyeMON IIEeNbI0, TP OTCYTCTBUU PEKYINEPaTOpOB — Uepe3 KOMOWHUPOBAHHBIC
30H/IbI C HEPETYJIUPYEMOM IIEIIBIO.
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VY HarpeBaTenbHBIX U TEPMHUUYECKUX I€4ell, paboTaronux Ha Ma3yTe U ra3000pa3HOM TOILIH-
BE€, C OTBOJIOM TPOJYKTOB CTOpaHUs B OOPOB yAaJICHUE BPEIHBIX BEIICCTB OCYIIECTBISICTCS Yepes
30H/I-KO3BIPEK, YCTaHABIMBAEMbIN HAJl 3arPy30YHBIM OKHOM IEYH.

VY nanenue Bo3ayxa OT Ie4el ¢ peKyleparopaMy OCYLIECTBIIETCS CUCTEMAMHM MECTHOM BEH-
TUJISIUHM C UCKYCCTBEHHBIM MOOYXKJIEHUEM, a OT meueil 06e3 peKyneparopoB — KakK ¢ UCKYCCTBEH-
HBIM, TaK U C €CTECTBEHHBIM IMOOYXKJICHHUEM.

Taobmuua 35
HCXO[HBIE JAHHBIE /1711 PACYETA MECTHOM BEHTHJIALIMH I[EXA
KonuuecTBo [TnotHOCTH Temmepatypa
Ne CkopocTh MPOAYKTOB HPOIYKTOB, KI/M° MPOIYKTOB, °C
BapuanTa JIBUKCHHS CTOpaHus,
Bo3ayXxa V, M/C OTXOIAILAX Pr Ps Pem t: ts tou
ot eun L, M%/q

1 15 300 0,85 1,2 1,04 150 20 60
2 2,0 500 0,8 1,18 0,96 200 25 80
3 1,0 200 1,0 1,2 1,08 100 20 50
4 2,0 500 0,9 1,18 1,0 200 25 70
5 2,5 800 0,8 1,2 0,92 250 20 90

6. HATJISAJHBI [TIPUMEP BEHTUJIALIMOHHOM CUCTEMBI (CXEMBI)
IMPOMN3BO/JCTBEHHOI'O LIEXA

Onucartp 3a1a4y U 1eJb BEHTHIALUU AJS 33IaHHOTO THIIa MPOU3BOCTBA (onucaTh TpedoBa-
HUS, TIPEIBSABISIEMbIE TTPU MPOCKTUPOBAHUH MPOU3BOJICTBEHHOTO I€Xa K CXEME BEHTHJIAIIMN KOH-
KPETHOT'O MPOU3BOICTBA (110 HHANBUIYATbHOMY 33JaHHUI0)).

Hcnonb3yst Marepuaibl y9eOHUKOB U HHGOPMAITMOHHBIX PECYPCOB IMPUBECTH MPUMED CHCTE-
MbI BEHTWISIIMU POU3BOJICTBEHHOTO Iiexa (1o 3afanuio). Ha pucynke 3 mpousuitoCTpUpoOBaH MpH-

MCP CUCTEMBI BCHTUIAIIWHN T'aJIbBAHUYCCKOT'O ITPONU3BOACTBA.

PI/ICYHOK 3- HpI/IMepHaH CUCTCMaA BCHTUJIAIIUHU I'AJIbBAHHUYCCKOI'O IIPOU3BOJACTBA
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IIpuinoxenune A

®opMa THTYJIbHOIO JINCTA KYPCOBOI padoThI

[Ty
N/

MMHUCTEPCTBO HAVKM 1 BBICIIIET'O OEPA30BAHMS POCCUMCKOM ®EJEPALIMNA
OEJEPAJBHOE I'OCYJAPCTBEHHOE BIO/IZKETHOE

OBPA3OBATEJIBHOE YUYPEXJIEHHWE BBICIIEI'O OBPA30BAHUA

«IOHCKOM 'OCYJIAPCTBEHHBIA TEXHUYECKU YHUBEPCUTET»

(Ar'TY)

@DaKyJIbTET «

»

HaMMEHOBaHHUE (aKyIbTETa

Kadenpa «

»

HaUMCHOBAHHUEC Ka(bel[pbl

3aB. kadenpoir  «

»

TOANICH

« »

HN.0. Gamumust

20 1.

KYPCOBAS PABOTA

Tema: «

»

JIMCHUILIMHA «

HAMMEHOBAHUE YUeOHON MUCIIUTIIHHBI

»

Hanpasnenne noaroToBku

Ko HanMMEHOBAaHUE HAIIPABJICHUS MTOATOTOBKU

Hampasnennocts (npodusib)

O603HaueHue KypcoBoil paboThI

OO6yuarommiics

I'pynma

MOIINCh, JlaTa

KypcoBoii mpoekT (paboTa) 3alMIleH ¢ OLEeHKOM

N.0. ®amunus

PyxoBoaurens mpoekTa (paboThl)

IoAMHrCh, JaTa

PocroB-Ha-/lony
20

33

IOoKHOCTE, W.O. Gamunus



Hpuiaoxenne b

®opma 01aHKA 321aHUA HA BbINOJTHEHHE KYPCOBOM padoThl

Yany;

MUHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA30OBAHU S POCCUMCKOM ®EIEPALINN

OEJEPAJBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE
OBPA3OBATEJIBHOE YUYPEXJIEHUE BBICIHEI'O OBPA30BAHUA

«1OHCKOM I'OCYJIAPCTBEHHBIA TEXHUYECKHA YHUBEPCUTET»

DaKyJIbTET «

(ArTYy)

»

Kadenpa «

HaMMEHOBaHHUE (aKyIbTeTa
»

Tema: «

HaUMCHOBAHHUEC Ka(bez[p},l

3aB. kKadenpoir  «

»

TIOIHUCH

« »

N.0. ®amums

20 .

3AJTAHUE

Ha BBINOJHEHUE KYPCOBOTO MPOeKTa (padoThl)

»

JucuunnmHa «

HaAauMMCHOBAHUEC yqe6H0171 JUCHHUITIUHBI

»

OO6yyarommiics

(paMI/IJ'[I/IH, M3, OTYCCTBO ITOJTHOCTHIO
O06o3HaueHne KypcoBoii mpoekTa (paboThi) I'pynma
Cpox nipeacTaBieHUsT pabOTHI K 3aITUTE « » 20 1.

WcxoaHble qaHHbIE IS BBITOTHEHUS KypCOBO# MpoekTa (padoThl)
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ConeprkaHue KypcoBoro npoekra (padboThi)

BBenenue:

HaunmMeHoBaHME 1 KpaTKOE COACPIKaHUE Pa3/IeiIoB:
1

2

3aKIIroYeHuE:

Ilepeuens rpadguueckoro MaTepuaa

APwnh e

PykoBomutens npoekra (paboThr)

MOJMHKCH, AaTa IOLKHOCTE, U.O. damumus

3a11aH1/1e MMPUHAI K UCITOJTHEHUTO

MOIKCH, JaTa 1.0. ®amunus
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Hpuioxenne B
IIpumep copepxxaHusi KypcoBoii padoThl
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Hpuiaoxenne I
IIpuMmepsl opopMiIeHUs NepPeYHs
HCII0JIb30BAHHBIX HH()OPMALIMOHHBIX PECYPCOB

I. OJTHOYACTHBIE (ognoromusie) PECYPCHI

Knura ¢ OJJHUM ABTOPOM: y4yebHuK, yueOHOE TOcOOme

Hopman, B. H. Dxonomuka opranuzanuu. Pecypcsl KoMMepueckoil opranusanuu: y4eo. mo-
cobue / B. H. lopman ; mox pea. H. P. KenbueBckoii. — Mocksa: IOpaiit; EkatepunOypr : U3a-Bo
VYpan. yu-ta, 2019. — 134 c. — (Ilpodeccuonanproe oopazopanne). — ISBN 978-5-534-10585-8. —
TekcT: HenmocpeCTBEHHBIN.

KotnsipoB, M. A. DKOHOMHKA HEABMKUMOCTH : YU€OHUK W MPAKTUKYM Ul OakaiaBpuara H
Maructparypsl / M. A. KoTisipoB. — 2-¢ u3ja., nepepad. u gom. — Mocksa: FOpaiit, 2019. — 238 ¢. —
(bakanaBp m maructp. Axkagemuueckuii kypc). — ISBN 978-5-9916-9081-2. — Tekcr: Hemocpen-
CTBEHHBI.

benkuna, T. JI. DkoHOMHYECKHE U COIMAIbHBIC (DYHKIMH TOPOIOB. METOI0NIOTHS aHAIH3A :
moHorpadust / T. JI. benkuna. — Mocksa: UHOPA-M, 2018. — 206 c. — (Hayunas mbicib). — ISBN
978-5-16-013340-9. — TekcT: HEenOCPEACTBEHHBIH.

Knura c /IBYMS ABTOPAMMU: yue6HuK, yueOHOE Tocobue, MoHorpadus

Hlanmes, B. A. Teopus unpopmanuu. TeopeTnueckne OCHOBBI CO3aHUs HH(POPMAITHOHHOTO
obmiectBa : yuebHoe nocoodue / B. A. Illanmos, FO. B. buayns. — Mocksa: FOpaiit, 2019. — 177 c. —
(Yuausepcutetsl Poccun). — ISBN 978-5-534-02989-5. — TekcT: HEmoCpeICTBEHHBIM.

[ly6aesa, B. I'. MapkeTUHroBble TEXHOJIOTHH B TypusMe: yueOHuk u npaktukym / B. I'. Illy-
0aeBa, 1. O. Cepnobomnbckas. — 2-e u3a. ucnpas. u non. — Mocksa: FOpaiit, 2019. — 120 ¢. — (TIpo-
(deccuonanpHoe oopazoBanue). — ISBN 9785-534-10550-6. — Tekcr: HeMmOCpEACTBEHHBIH.

KoxeBnukos, C. A. 3¢ (eKTUBHOCTh rOCy1apCTBEHHOTO YIIPaBJICHUS: MPOOIEMBI U METO/IbI
noBeieHus: MoHorpadus / C. A. Koxesnukos, E. JI. KonsiToBa; nmox pea. B. A. Unbuna, T. B.
VYckoBoil; ®I'BYH «Bonoroackuit Hayunsiii nentp PAH». — Bonorna: ®I'bYH BoaHIL[ PAH,
2018. — 208 c. — ISBN 978-5-93299-402-3. — TekcT: HEeMOCPEACTBEHHBIH.

Kunura c TPEMS ABTOPAMMU: yue6HuK, yueOHOE nocodue, ciioBapu, MOHOrpadust

JlxoncoH, [I. KopnopatuBHas crparerus: Teopust U npaktuka : yueonuk / J[. JIxoncon, K.
Hloyms, P. YUutTunrToH. — 7-¢ m3a.; niep. ¢ anri. A. FO. 3askuna. — Mocksa: Bunbsmc, 2017. — 800
c. — ISBN 978-5-8459-1159-9. — TekcT: HenmocpeACTBEHHBIN.

[Tonsaxos, H. A. YnpaBieHne MHHOBallMOHHBIMH MIPOEKTaMHU : y4eOHUK U npakTukym / H. A.
[Tonsko, O. B. Motosuinos, H. B. Jlykamos. — Mocksa: FOpaiit, 2019. — 330 c. — (bakanasp. Aka-
nemudecknii Kypc). — ISBN 978-5-534-00952-1. — Tekcr: HEmoOCpeACTBCHHBIN.

Bapnamosa, JI. H. Ynpasienue 1oKkyMeHTalnuen : aHIJI0-pyCCKUA aHHOTUPOBAHHBIN CIIOBAPh
/ JI. H. Bapnamoga, JI. C. baron, K. A. Bactpukosa. — Mocksa : Ciytauk+, 2017. — 398 ¢. — ISBN
978-5-9973-4489-4. — TekcT: HEMOCPEICTBEHHBI.

AOGapaxumoB, B. 3. Dkonoruueckne ¥ MPAKTUYECKHUE ACTEKTHI HCIOJIB30BAHHS OTXOJ0B
[[BETHOM METAJUTypIHH B MPOU3BOJICTBE KHCIOTOYNOPOB U IUTMTOK IS MOJIOB : MoHorpadus / B. 3.
AGapaxumoB, A. K. Kaiipakbaes, E. C. A6apaxumoBa. — Aktobe: PUO Yupexnenuss AKkTroOWH-
ckuii yHuBepcutTeT uM. akaaemuka C. baummena, 2018. — 200 c¢. — ISBN 978-601-7566-37-1. —
TekcT: HenmocpeACTBEHHBIM.

Kunura ¢ YETBIPBMS ABTOPAMMU: y4yeOHuK, yueOHOE Tocobue, MOHOTpadusi, MaTepUalIbI
KOH(EPEeHITNHN

Uctopus cepBuca: yuebHoe mocodue / B. D. barmacapsn, U. b. Opnos, M. B. Kararommuna,
C. A. KopotkoB. — 2-e uzn. nepepad. u gon. — Mocka: THOPA-M, 2018. — 337 c. — (Beicmee 00-
pasoBanue. bakanaspuart). — ISBN 978-5-16-012845-0. — Tekct: HemocpeCTBEHHBIH.

MesxayHapoaHasi TOPrOBJIs TOBapaMH M YCIyraMu: YYeOHUK JUTsl OakalaBprata U Marucrpa-
typsl / I'. B. Ky3nenosa, I'. B. IlogOupanuna, . M. Cy66otuna, 1. B. I'onoBkun; Poccuiickas
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akamemus uM. I'. B. [InexanoBa. — Mocksa: IOpaiit, 2017. — 433 ¢. — (bakanaBp u maructp. Aka-
nemudeckuii Kype). — ISBN 978-5-534-02462-3. — TekcT: HEenoCpeICTBEHHBI.

VYnpaBieHne puckaMu NPUOPUTETHBIX HHBECTULIMOHHBIX IPOoeKkTOB. KoHLenus 1 MeTo1010-
rust: MoHorpadus / B. I'. Auronos, B. B. Macnennukos, JI. I'. Ckamaii, A. M. Bauerun. — Mockaa:
ycaituc, 2018. — 188 ¢. — ISBN 978-54365-0147-5. — TekcT: HEemocpeICTBEHHBIN.

WHcTuTylMoHalIbHAs 3KOHOMUKA: pa3BUTHE, IPENOAABAHNE, IPUIIOKEHU, MEKIYHAPOJHASL
Hay4Has KOH(epeHIHs: COOPHUK Hay4yHbIX cTaTedl V MexmayHapoIHOH HaydyHOW KOH(epeHIHH
«MHCTHTYIIMOHANIbHAST YKOHOMHKA: Pa3BUTHE, MPENOAaBaHue, NpuIoKeHus», Mocksa, 15 HOsOps
2017 r. —Mocka : 'YV, 2017. — 382 c. — ISBN 978-5-215-03012-7. — TekcT: HEMOCPEICTBEHHBIN.

Kunura c [IIThIO U BOJIEE ABTOPAMMU: y4yeOHuK, yueOHOe ocobue, MoHOTpadus

®paHIy3CKUI A3bIK B cepe I0pUCIpyACHINH: yaeOHo-MeToaudeckoe mocodue / 1. C. TNomo-
BanoBa, 0. JI. Epmakosa, JI. B. Kanyctuna [u ap.]. — Camapa: U3n-Bo Camap. roc. 3KoH. yH-Ta,
2019. — 54 c. — ISBN 978-5-906432-21-6. — TekcT: HEMOCPEICTBEHHBIN.

PacnipenencHHbIe MHTEIUICKTYaIbHbIE MHPOPMAIIMOHHBIE CHCTEMbI U cpeibl: MoHorpadus /
A. H. IIenos, A. A. Cykonmukos, [[. B. Koukun [u ap.]. — Kypck: YHuBepcurerckas kHura,
2017.—196 c. : un. — ISBN 978-5-9909988-3-4. — TekcT : HEMOCPECTBEHHBIH.

I'OCTbI, CTAHJAPTBI

I'OCT P 57564-2017. Opranuzanus 1 npoBeieHre paboT 1Mo MEXIyHApPOIHON CTaHIapTU3a-
mun B Poccuiickoit @eneparnu = Organization and implementation of activity on international
standardization in Russian Federation: manuonanbHbIi cTangapt Poccuiickoii denepaiiuu : u3a-
Hue ounmanbHoe: yTBepK/IeH U BBeZieH B aeiicTBue [Ipukazom denepanbHOro areHTCTBA IO TEX-
HUYECKOMY PETyJIMPOBaHMIO U MeTposoruu ot 28 utons 2017 r. Ne 767-cT: BBe[ieH BIIEpBbIE : JaTa
BBenenuss 2017-12-01 / paspabortan Bcepoccuiickum Hay4yHO-HCCIEIOBATENbCKUM HHCTHUTYTOM
CTaHAapTU3aluu U cepTudukannu B MamurHoctpoenun (BHUMHMALILL). — Mocksa: CtannapTus-
dbopwm, 2017. — 43 ¢. — TekcT HEMOCPEICTBEHHBI.

I'OCT P 51303-2013. Toprosist. TepMuHBI U OIpeaeeHs: HAMOHAIBHBIN cTaHaapT Poc-
cuiickoit denepanuu: u3ganue opuIManbHOE: YTBEPKACH U BBeleH B aeiictBue Ilpukazom dene-
PAJIbHOTO areHTCTBA M0 TEXHUYECKOMY PEryJHpOBaHHIO U MeTposioruu oT 28 aprycra 2013 r. Ne
582-ct: nmata BBenenus 2014-04-01. — Mocksa: Cranmaptundopm, 2014. — 22 c¢. — TekcT: Heno-
CPEACTBEHHBII.

3AKOHOJATEJIBHBIE MATEPHUAJIBI

Poccuiickas ®@enepanus. 3akoHbl. YTon0BHBIN Koaekc Poccuiickoit denepannn: YK: Teker ¢
M3MEHEHMsIMU U JonofHeHusaMu Ha 1 aBrycra 2017 roga : [mpunsar ['ocynapcTBeHHON aymoit 24
Mas 1996 rona : omooper Coerom Denepanuu S5 uroHs 1996 rona]. — Mocksa: Dkemo, 2017. — 350
c. — (AktyanbpHOe 3akoHOAaTenbCTBO). — ISBN 978-5-04-004029-2. — TekcT: HEMOCpeACTBEHHBIH.

Poccuiickass ®@enepanus. 3akoHbl. O0 0OOMMX MPUHIMIAX OPraHU3AIMd MECTHOTO CaMoO-
ynpasnenus B Poccuiickoit ®enepannn: ®enepanpuplii 3akoH Ne 131-D3: [mpunsat ['ocynapcTen-
HOoUM nymoit 16 centsiops 2003 ronma: omobpen Coerom Deneparuu 24 centsops 2003 romal. —
Mocksa: IIpocnekt; Cankr-IlerepOypr: Kogexc, 2017. — 158 c. — ISBN 978-5-392-26365-3. —
TeKkcT: HemocpeICTBEHHBIN.

ABTOPE®EPAT nucceprauuu, quccepranus

BenuukoBckuii, b. b. ®@yHknuoHanbHass opraHuzanus pabouell MaMsTH: CIEUHaIbHOCTH
19.00.01 «OO6mas ncuxonorus, MCUX0IO0TUs JIUYHOCTH, UCTOPHUS TICUXOJIOTUNY: aBTopedepar Iuc-
CepTaluy Ha COMCKaHUE YUYEHOM CTENEHU TOKTOpa MCUXOJI0rHueckux Hayk / BennukoBckuii bopuc
bopucosuy; MockoBckuii rocynapcTBeHHbI yHuBepcureTr uM. M. B. JlomoHocoBa. - Mocksa,
2017. — 44 c. — bubmmorp.: c. 37-44. — Mecro 3ammtel: UH-T icuxonorun PAH. — Tekct: Hemo-
CPEACTBEHHBIM.

AspamoBa, E. B. Ilybnuunas Oubmmoreka B CHCTEME HENPEpPHIBHOTO OMOIMOTEYHO-
nH(pOpMaIIMOHHOTO 00pa3zoBaHus: cneunanbHocTh 05.25.03 «bubnmorekoBenenue, oudnuorpado-
BEJICHNE M KHUTOBEJCHHE»: JMCCepTallisl Ha COMCKAaHWE YUEHOM CTeNneHu KaHauaara Inefaroruye-
ckux Hayk / ABpamoBa Enena BuxtopoBHa; Cankrt-IleTepOyprckuii rocyapcTBEeHHbIM MHCTUTYT
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KynbTypbl. — CankT-IletepOypr, 2017. — 361 c¢. — bubnuorp.: c. 296—-335. — TekcT: HeMOCpeACTBEH-
HBIH.

II. MHOI'OYACTHBIE (Muororomusie) PECYPCHI

N3JJAHUS B LEJIOM: yuebuuK, yueOHOE mocooue

Aranos, A. b. ATMUHHUCTpAaTUBHOE MPaBo: B 2 T.: YUYCOHUK JJis OakayaBpuaTta U MarucTpary-
pei / A. b. Aranos. — 11-e u3a., nepepad. u gon. — Mocksa: FOpaiit, 2019. — 471 c¢. — (bakanasp u
maructp. Akagemudeckuii Kypc). — ISBN 978-5-534-09985-0. — Tekct: HEMmOCpeACTBEHHBIN.

Kpumunonorusi. OcoGeHHast 4acTh: B 2 T.: Y4eOHHK JUIS aKajeMuieckoro Oaxanaspuara / O.
C. Kanunyc, II. B. Aranos, b. B. AnapeeB [u ap.]; otB. pen. O. C. Kanunyc. — Mocksa: IOpaiir,
2018. — 311 c. — (bakanaBp. Axagemuueckuii kypc). — ISBN 978-5-534-03383-0. — Tekcr: Hemno-
CPEACTBEHHBI.

OT/IEJIbHBIM TOM: yueGuuk, yueGHoe mocobue

AranoB, A. b. AnmuauctpatuBHoe npaBo: B 2 T. T. 1. O0mas yacte: y4eOHHUK i1 Oaka-
naBpuara u Maructpatypsl / A. b. Aranos. — 11-e u3a., nepepab. u nom. - Mocksa: FOpaiit, 2019. -
471 c. — (bakanaBp u maructp. Axkagemuueckuii kypc). — ISBN 978-5-534-09985-0. — Tekcrt: Hermo-
CPEACTBEHHBI.

1. 2JIEKTPOHHBIE PECYPCBbI: yue6Huk, yuedHoe nocodue, MoHOrpadus, MaTeprabl
KOH(epeHIM, COOPHUK, CTaThs U3 KypHaIa

Aramnos, A. b. AamunucrparusHoe npaBo: B 2 1. T. 1. Obmas yacte: yuyeOHHK Ij1s1 Oaka-
naBpuaTa u Maructpatypsl / A. b. Aranos. - 11-e u3n., mepepad. u gon. — Mocksa: FOpaiit, 2019. —
471 c. — (bakanaBp u maructp. Axagemuueckuii kypc). — ISBN 978-5-534-09985-0. — URL:
https://biblio-online.ru/bcode/429093 (nara obparmenus: 05.08.2022). — Pexxum gocryma: Diek-
TPOHHO-OMONMMoTeuHas cucrema KOpaiT. — TeKcT: 21eKTPOHHBI.

DKOHOMUKA MPEANPUATHIH arpONPOMBIIUIEHHOTO KoMIuiekca. [Ipaktukym: yueOHOe mocooue
Ui akagemudeckoro OakanaBpuara / P. I'. AxmeroB [u ap.]; mox obmi. pen. P. I'. Axmerosa. —
Mocksa: FOpaiit, 2019. — 270 c. — (bakanaBp. Akagemuueckuii Kypc). — ISBN 978-5-534-01575-1.
— URL: https://www.biblioonline.ru/bcode/433019 (mara obparuenus: 16.06.2022). — Pexxum no-
cTymna: DJIeKTpoHHO-0nbnmnoreuHas cucrema FOpaiT. — TeKcT: 3JeKTpOHHBIM.

Poccuiickue peruoHsl B yCIOBHUSIX CAHKIMN : BO3MOXHOCTH OIEPEKAIOIINEe pa3BUTHS HKOHO-
MUKH Ha OCHOBE MHHOBaIui : MmoHorpadus / nmox oour. pea. I'. A. Xmenesoii. - Camapa : Uzn-Bo
Camap. roc. 9koH. yH-Ta, 2019. — 446 c. — |ISBN 978-594622-873-2. — URL:
http://lib1.sseu.ru/MegaPro (nata oopamienus: 09.08.2022). — Pexxum goctyna: ABTOMATH3UPOBAH-
Has MHTerpupoBaHHas OubOnuoTteuHas cuctema «Merallpo»; mis 3aperucTpup. moib30BaTeNe
CI'DV. — TekcT: 3MeKTPOHHBIMH.

[TpoGneMbl COBEpIICHCTBOBAHMS OpraHU3aIllMU MPOU3BOJCTBA U YMPABICHUS MPOMBIIIICH-
HBIM MPEANPUATHEM: MEKBY30BCKUIM COOPHUK Hay4dHBIX TpyJoB / penkoi. : H. B. Hukutuna, otB.
pen. A. A. Uynaesa — Camapa: M3a-Bo Camap. roc. skoH. yH-Ta, 2019. — 178 c. — ISBN 978-5-
94622-896-1. — URL: http://lib1.sseu.ru/MegaPro (nara obpamienus: 21.06.2022). — Pexxum mocty-
na: ABTOMaTH3WpOBaHHas HMHTerpupoBaHHas Oubimoreuynas cucrema (AMBC) «Merallpoy»; s
3apeructpup. nojap3onareneid CI'OY. — TekcT: aNeKTpOHHBIN.

MaprtupocoBa, T. A. DkoHomuueckue acnektsl cnopta / T. A. Maptupocosa, P. 1. Ceipo-
MsATHUKOBA. — Teket: anekrponnsii / OLYMPLUS. I'ymanutapuas Bepcust. — 2019. — Ne 1 (8). — C.
69-72. https://elibrary.ru/item.asp?id=37217044 (nara obparienus: 09.08.2022). — Pexxum poctyma:
Hayunas snektponnas 6ubnmoreka eLIBRARY.RU.

CynrtoHoB, b. A. 3nauenue yueOHO-TpeHUpOBOYHOTO Mpotecca B ¢pyroosne / b. A. CynToHos,
HI. T'. CoaroB. — Tekcr: 31ekTpoHHbI / Mononoi yuensrit. — 2016. — Nel10. — C. 452-453. — URL:
https://moluch.ru/archive/114/29257/ (nata obpamenus: 27.06.2022).

MYJbTUMEJIUMHBIE DJIEKTPOHHBIE U3JIAHUS (1a auckax)
bakanau, O. B. ComuanpbHO-7KOHOMUYECKAs] CTATHCTHKA: y4eOHO-METOIMYecKoe mocodue /
O. B. bakanau; Camapckuii rocyJapCTBEHHbIN SKOHOMHUUYECKUI yHUBepcureT. — Camapa: M3a-Bo
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Cawmap. roc. 3koH. yH-Ta, 2015. — 1 37€KTpPOH. ONT. JUCK. — DIEKTPOHHOE U3JAaHUE MPEIHA3ZHAYECHO
cryneHTam Bcex ¢opm oOydenus. — ISBN 978-5-94622-517-5. — TekcT: 3JIeKTPOHHBIH.

OCHOBBI CHCTEMHOTO aHaK3a U ynpasienus : yueOHuk / O. B. AdanaceeBa, A. A. Kitapiues,
C. B. Konecanuenko, /. A. IlepByxun; MunucrepcTBo o0pa3oBaHus U Hayku Poccuiickoii Dene-
panuu, Cankt-IlerepOyprckuii ropusiii yauepeutet. — Cankr-IlerepOypr: CII6I'Y, 2017. — 1 CD-
ROM. — TekcT: 351eKTpOHHBIH.

CAMTHI B CETU UHTEPHET: oduIMaIbHbIA CAliT, HAYYHAs SJICKTPOHHAs GHOIMOTEKa,
JJIEKTPOHHBIN KYpPHAJI, CAUT, IOPTAJI
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MpPOLUIOE M HaJeXKHOE Oyaylee: MaTepuaibl HaydHOMEToAuueckoil koH(pepeHuuu k 100-neruto
PKII / Undpopmanmonnoe tenerpadpuoe arenrctBo Poccun (MTAP-TACC), pumman «Poccuiickas
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