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1 BBenenue

PaGouast mporpamma u (hOH/I OLIEHOYHBIX CPEACTB AUCHUILIHHBI «IIporeccsl u anmapaTsl
3alIUTHl OKPYXKAIOIIEH Cpebpl» COCTaBIEHBl B COOTBETCTBHHM C TpeOoBaHUSIMH (eaepantbHOro
TOCYJapCTBEHHOTO 00pa30BaTENbHOTO CTaHIAPTa, YTBEP)KACHHOTO MpPHUKa3oM MUHOOpHAyKH
Poccutickoit ®eneparuu 12.03.2015 Ne 227, u ocHOBHOM TTpodeccroHaIbHON 00pa30BaTEIbHOM
MPOrpaMMBbI MMOATOTOBKH «MaIIMHBI U anmaparbl XUMHYECKUX MPOU3BOJICTBY MO HAPABICHUIO
noarotoBku «18.03.02 DHepro- u pecypcocOeperaromme mporecchl B XUMUIECKON TEXHOJIOTHH,
HEe(PTEXUMHUH U OMOTEXHOIOTHI.

[IpakTuueckasi MOArOTOBKA peann3yercss Ha OCHOBE:

[Ipodeccuonansubiii crangapt Ipodeccuonansubiii cranaapt 19.003 «Cnenuanuct mo obdciy-
JKUBAHHUIO U PEMOHTY HedTe3aBoickoro obopymnoBanus». O6o0menHas TpyaoBas GyHkmus: B.

Opranuzanus, pyKoBOACTBO U KOHTPOJIb pabOTHI MoApa3aeIeHUN
TpynoBsie neicTBUs
- O0GecrieyeHre BBINOJHEHHS paboT MO TEXHUYECKOMY OOCTYKMBAHUIO U PEMOHTY 000-

pyloBaHUS

-Pa3paboTka u peanuzanus 1I1aHOB BHEAPEHHS] HOBOM TEXHUKHU U TEXHOJIOTUH, IPOBE/IE-
HUE OPTaHMU3allMOHHO-TEXHUYECKUX MEPOTNPUATHI, ONBITHO-KOHCTPYKTOPCKUX paboT

2 IlepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4YeHHs 10 JUCHUILINHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMHM IOCTHKEHHUS KOMIIETEeHIIUI

IIpouecc n3ydenust nucuuiuinHbl «lIpoueccsl U anmaparsl 3alUTHI OKPYKAIOLIEH Cpe-
JIbI» HallpaBieH Ha (HOpPMUPOBAHHUE CIENYIONUX KoMmreTeHnid B coorBeTcTBu ¢ @I'OC BO un
OCHOBHOM 00pa3oBaTeIbHOM nporpammoit (Tabnuna 1):

Tabmuna 1 — KoMmnereHmm, 3HaHNsI, yMEHHSI, HABBIKU

HanmenoBanue u
mudp
KOMIIETEHIINH, B
(dbopMHUpOBaHUH KO-
TOpOit
MIPUHUMAET y4acTHe
JTUCIUILTNHA

[lepedyens hopMuUpyeMbIX 3HaHHH, yMEHU, HABBIKOB,
MPEAYCMOTPEHHBIX 00pa30BaTEIIbHON MTPOTrpaMMOit

[Tepeuens 3nanwmii (¢
yKazaHueM mudpa)

[Tepeuens ymenwii (¢
ykazaHueM mmdpa)

[TepeyeHnr HABBIKOB (C
yKazaHueM mudpa)

IIK-5 roTOBHOCTBEIO
000CHOBBIBATh KOH-

-3HaTb OCHOBLI T€EO-
pUH  TIPOIIECCOB  XH-

YMeTh paccuuThIBaTh
nmapamMeTpsl U BBIOH-

Bnanets HaBbIKaMU
BBIOOpA TEXHOJIOTHYE-

HHEM TIpaBUJI TCXHUKU

IMPONU3BOJACTB M HX

PUCTHKH TPOIECCOB

KpETHbIE  TEXHHUYE- | MUYECKOW TEXHOJIO- | paTh ammapaTtypy Uil | CKOTO  00OpyI0oBaHUS
CKHE peIIeHUs TIPH | THU, METOJBI pacueTa | KOHKPETHBIX XHMH- | CHOCOOHOTO MHHUMHU-
pa3paboTke  TEXHO- | BBICOKOI(PPEKTHB- YECKUX  MPOILIECCOB, | 3UPOBaTh aHTPOIIO-
JIOTUYECKUX TIPOIIEC- | HBIX allllapaToB, OC- | UCIOJIb3YeMbIX  JUJISl | TEHHOE  BO3JCHCTBUE
COB; BBIOMpaTh TEX- | HOBHbIC TMPUHIMIIBI | 3AIUTHl  OKPYXKAIO- | HA OKPYXKAIOIIYIO Ccpe-
HUYECKHUE CPEJICTBA M | OpTaHU3aIlMid  TPO- | IIEH CpPepl. oy.

TEXHOJIOTHH, IIECCOB XHUMHYECKOM

HaIpaBJICHHBIC Ha | TEXHOJIOTHH, HedTe-

MHHUMH3ALHUIO  aH- | XUMHH H OHOTEXHO-

TPOTIOTEHHOTO  BO3- | JIOTUM, U MX BO3CH-

JNEHUCTBUSI HA OKpY- | CTBUSL Ha OKpYKaro-

JKAIOIIYIO Cpeay. Y10 CPemy.

IIK-6 cmocoOGHOCTRIO | 3HATH METOIBI OICH- | YMETh  OmnpenessaTh | BnageTs HaBbIKaMH
CIIEIUTh 32 BBITNONHE- | KU 3(P(EKTUBHOCTH | OCHOBHBIE  XapaKTe- | ONpEAENeHUs]  ONTHU-

MaJIbHBIX MW palnuo-




HanmenoBanue u
mudp
KOMIIETEHIINH, B
¢dbopMHpOBaHUH KO-
TOpOit
MIPUHUMAET y4acTHe
JUCIUILTNHA

[Tepedenn hopMHUpyeMBbIX 3HAHUH, YMEHUM, HABBIKOB,
IPEyCMOTPEHHBIX 00pa3oBaTeIbHON MPOrpaMMon

Ilepeuens 3HaHui (c
yKazaHueM mudpa)

[lepeuens ymeHnntii (c
yKazaHueM mudpa)

[lepeueHb HaBBIKOB (¢
yKazaHueM mmudpa)

0€30MacHOCTH, TPOM3-
BOJCTBEHHOH CaHWTa-
puy, TOXapHOU 0e3-
OMAaCHOCTH ¥ HOPM

BO31€MCTBUA Ha
OKPYKaIOIIYIO Cpeny.

XAMHUYECKOW TEXHO-
JIOTUM TIPU HCIOJb-
30BaHUM HX A 3a-
IIMTHl  OKpYKarouien

HaJbHBIX TEXHOJIOTH-
YECKUX PEKUMOB pa-
060THl  00OpyIOBaHUSA
i obecrieuenus Oes-

HOCTHU JOTHUX HpOI/IB-
BOJICTB ¥ UX BO3IEH-
CTBUSI Ha OKpYXaro-

HIYIO Cpeny.

OXpaHbl ~Tpyga Ha CpeIIbl. OMacCHOCTH OKpYXKaro-
MIPEANPUSITUSIX. mien Cpebl.
[1K-8 crmocobHOCThIO | -3HaTh OCHOBBI TE€O- | YMETh OmNpeaessaTh | BmageTs HaBbIKaMH
UCIIOJIb30BaTh  d3Jie- | pUM MPOLECCOB XH- | OCHOBHBIE  XapakTe- | OMpPEJeeHUs  OMNTHU-
MEHTBI 9KOJIOTO- | MUYECKOW TEXHOJIO- | PUCTHUKM IPOLECCOB | MAJBbHBIX U  palHo-
HKOHOMHUYECKOTO THUH, METOJBI pacyeTa | XUMUYECKOM TEXHO- | HAIbHBIX TEXHOJIOTH-
aHaJlM3a B CO3/IaHUU | BHICOKOA((PEKTUB- JIOTUH, PACCUUTHIBATh | YECKUX PEXKHUMOB pa-
HEPro- M pecypco- | HBIX ammapaTroB, OC- | MapaMeTpbl W BBHIOH- | OOTHI  000pyIOBaHHUSA
cOeperalomux TEX- | HOBHBIE  NPHHIMIIBI | paTh anmapatypy s | s obecrieueHus 0e3-
HOJIOTUH OpTaHHW3aIlMi  TPO- | KOHKPETHBIX XWUMH- | OMIACHOCTH OKpPYXkAaro-

[IECCOB XMMHMYECKOM | UECKUX  MPOILIECCOB, | IIEH CPEIbI.

TEXHOJIOTUH, He(Te- | HCTIONb3yeMbIX IS

XUMUM ¥ OHMOTEXHO- | 3aIIUTHI  OKpYXaro-

JIOTUH, METOJIbI | LIEW CPEebl.

onleHKH 3 PexTuB-

3 MecTo JUCUMIIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucuunnmza «lIporecchl W anmaparsl 3alIUTHl OKPYKAIOIIEW Cpelbl» M3ydaercs Ha 3

Kypce, 6 cemecTpe.

JlucrumamHa BXOAUT B cocTaB Oyoka 1 «/lucuumimabl (MOYIH)» M OTHOCHTCS K Bapua-

TUBHOU YaCTH.

ﬂ.]'[ﬂ OCBOCHUS AUCHUIIIMHBI HCO6XOI[I/IMBI 3HaHWsA, YMCHUSA, HABBIKH 1 / MJIM OIIBIT ImpaKk-

THUYECKOH eATeNIbHOCTH, CPOPMUPOBAHHBIE B MPOLIECCE N3YUEHUS AUCUUIUINH / mpakTuk: «Tex-
HOJIOTHSI BTOpUYHOU nepepaboTku HedTu u razan, «b1.B.JIB.02.01 TexHonorus nepBUYHOM 11e-
pepabotku HedTH U razayn, «b1.B./IB.02.02 TexHomoruss XuMHUYECKOTO U HEPTEXUMUUYECKOTO
CHUHTE3a», «JKOHOMHUKA U YIPABICHUE IPOU3BOACTBOM.

3HaHus, YMEHUS U HaBBIKH, C(HOPMUPOBAHHBIC NPH U3YYEHUH TUCHMILIMHBI «lIpoueccs
U anmnaparsl 3alUThl OKPYXKaoLIEH cpenbl», Oy1yT BOCTpeOOBaHbI PU U3YyYEHUN MOCIETYIOLINX
muciumuinH: «[IpoexkTupoBanne xumuueckux npousBoacts», «bl1.B.JIB.08.01 Texnomnorus u
M3TOTOBJICHUE MAIllMH M amnmapatoB otpacin», «b1.B.J[B.08.02 CoBeprieHCTBOBaHHUE TEXHOJIO-
run o0paboTku neraneity, «[Ipeaauruiomnas npaktuka», «CUCTeMbl IPOMBIIUICHHON U TOXap-
HOW Oe3omacHOCTH HedTenepepadaThIBalOIIUX MPOU3BOIACTBY, «lIpenauniaoMHas npakTUKay,
«[IpennunnoMHas MpaKkTUKay.

Hucummmmza «I[Ipomecchl U anmaparsl 3alUTBl OKPYXKAKOLIEH Cpeibl» B paMKaxX BOCIIH-
TaTeIbHONW pabOTHl HalpaBieHa Ha (OPMHUPOBAHHME Yy OOYYAIOIIMXCS AKTUBHOM T'pa)IaHCKOM
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MO3UINH, YBAKEHUS K MMpaBaM U CBOOO/aM YeJIOBEKa, 3HAHUS MPABOBLIX OCHOB U 3aKOHOB, BOC-
MUTAaHUE YYBCTBA OTBETCTBEHHOCTH WJIM YMEHUSI apryMEHTHUPOBATh, CAMOCTOATEIILHO MBICIIHTD,
pa3BHBAET TBOPYECTBO, MPO(ECCHOHATBLHBICE YMEHHSI UM TBOPYECKH PA3BUTON JTUYHOCTH, CH-
CTEMbI OCO3HAHHBIX 3HAHWH, OTBETCTBEHHOCTH 32 BBINOJIHEHUE YUeOHO-TIPOM3BOJICTBEHHBIX 3a-
IaHWUM U T.J.

4 O0beM AUCHMILVIMHBI (MOYJIs1) B 3a4€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA
aKa/JleMH4eCKHUX 4acoB, BbIIeJICHHBIX HA KOHTAKTHYIO padoTy 00y4Yarouuxcs ¢ npenojaBa-
TeseM (110 BHAaM y4eOHBbIX 3aHATHIT) M HA CAMOCTOSATEJILHYI0O Pa0oTy 00y4arommxcst

OO61mmast TpyI0eMKOCTh (00beM) TUCHIHUILINHBI cocTaBmsieT 4 3.¢., 144 akaz. gac.
Pacnipenenenune o0beMa TUCIIUTIIIMHBI (MOYJIS) TIO BUJAaM YY9E€OHBIX 3aHATHM MPEJCTaB-

JIEHO B Tadymue 2.

Tabmuua 2 — O6beM TUCIUILINHBI (MOIYJIs) IO BUJAM YUeOHBIX 3aHATHH

O0BEM AUCHUIUINHEL Bcero akanemu-
YECKUX YacOB

OO6mmast TpyA0€MKOCTh TUCITUTUTHHBI 144

KoHTakTHasi ayiuTopHasi padoTa o0y4Jaommxcs ¢ npenoaaBareiem (mo | 32
BH/JIaM Y4eOHBIX 3aHSATHI), BCEro

B ToM uncie:

3aHATHUSA JEeKIMOHHOI0 TUNA (JISKIIMU U WHBIC YUeOHBIC 3aHATH, TIpeay- | 16
CMaTpHBAIOIME NMPEUMYIIECTBEHHYIO Tepeady y4eOHoi nHpopManuu me-
JarOTUYECKUMH PAOOTHUKAMU )

3aHSATHUS CEMHMHAPCKOro THNA (CEMUHAPHI, TPAKTUUECKUE 3aHATH, TTpak- | 16
TUKYMBI, TaOOpaTopHble paboThl, KOJUIOKBHYMBI U WHBIC aHAJIOTUYHBIC 3a-
HSATHUS)

CamocrosiTeJibHasi padoTa 00y4yalonuXxcsi M KOHTaAKTHasi padora, Bkio- | 112
Yaoas TPYyNIoBble KOHCYJIbTALUU, MHIMBUAYAIbHYIO paboTy 00ydaro-
IIUXCSl C MpENnoAaBaresssMU (B TOM YHUCIIE WHIUBUAYaJIbHbIE KOHCYJbTA-
IIH); B3aUMOJICHCTBHE B 3JICKTPOHHON MH(OPMAIIMOHHO-00pa30BaTeIbHON
cpele Bysa

[IpomexyTounas arrectanus oOydJaromuxcs — 3auéT 0

5 CoaepkaHue TUCHUILUINHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 110 TeMaM (pa3aejam)
€ YKa3aHHEM OTBeJeHHOI0 HA HUX KOJIMYEeCTBAa aKaJeMHUYeCKHX YaCOB M BH/0B Y4eOHOM
padoTsI

Tabmuna 3 — CTpykTypa U cofepKaHue TUCITUTUINHBI (MOJIYIIS)

HaumeHnoBanue pasnenos, TeM u conep- | Buabl yueOHO# paboThl, BKIIIOYask CaMOCTOSITEIbHYIO
JKaHWEe MaTepuaia paboty 00yJaromuxcst U TpyJA0EMKOCTh (B Yacax)

KonraktHas pabora npenoaasarens ¢ ooyqa- | CPC
IOIIAMHCS




Jlexuun

CemuHapckue
(mpakTHUYecKue
3aHSTHUSA)

JlaGopaTopHsble
3aHATHSA

Paszgea 1. 3amura Bo3ayxa ot 3arpsi3HeHHSI.

Tema: 3ammTa Bo3AyXa oT 3arpsi3He-
HHUS:

OO111e BOMpPOCHI 3aIUTh aTMOC(EpHI OT
3arpsI3HEHUS; TACCHBHBIC METOBI 3aIH-
TBI aTMOC(EPBI; METOIbI OUYHCTU OTXO-
JSIIIUX Ta30B; OYMCTKA MPOMBIIIIICHHBIX
BBIOPOCOB OT TOKCUYHBIX I'a30BbIX BbI-
OpocCoB.

15

Tema: 3ammTa Bo31yXxa oT 3arpsi3He-
HHs: PacueT IUKIIOHOB; pacyeT MOpH-
CTBIX METAJUTMYECKUX (PUIIBTPOB IS
OYHCTKH BBIOPOCOB OT ITBUIH; pacuyeT
CKpy0OOepa; pacdeT mpoIeccoB U amnmapa-
TOB aJICOPOIMH Ta30B; pacyeT MEKTPO-

¢unbTpa.

26

HNUTOI'O no paszneay 1.

4

6

41

Pa3nen 2 3ammTa BOAHBIX 00bEKTOB OT 3arpsi3HEHUSI.

Tema: 3ammTa BOAHBIX 00bEKTOB OT
3arpsisHeHHsi: 00IIKe BOMPOCHI 3alTUThI
BOJHBIX OG’LGKTOB OT 3arpA3HCHUs; I1ac-
CUBHBIE METO/IbI 3aIIUTHI TUAPOCHEPHI OT
3arpsA3HCHU, KHaCCI/Iq)I/IKaL[I/I}I CTOYHBIX
BOJI; MEXaHU4eCKue ((PU3HMIEeCKue) METO-
JAbl OUUCTKHU CTOYHBIX BOA, JOOYHNCTKA
CTOYHBIXBO/I.

15

Tema: 3ammTa BOAHBIX 00LEKTOB OT
3arpsi3HeHHsl; pacueT MPOLIECCOB U all-
MapaToB SKCTPAKITUN; FJICKTPOXUMHUYC-
CKas O4UCTKa CTOYHBIX BO. Pacqu
AJIEKTPOKOATYISITOPA; OMOJIOrHYecKast
OYMCTKA CTOYHBIX BOJI; pacyueT MecKo-
JIOBKU M OTCTOMHHMKOB.

26

HUTOIro
1o pasaeJy 2

41

Paznen 3 Yruan3anusi npou3BoACTBEHHbIX 0TX0/10B




Tema: YTuauzanusi Npou3BoACTBEH- 4 15
HBIX 0TXO0J0B: OITACHOCTH OTXOJOB IS
OKPYKAarOIIeH CpeJibl; OCHOBHBIC TEXHO-
JIOTUYCCKUC HpI/IHI_II/IHI:I YTI/I.HI/I?)aI_[I/II/I,
00e3BpEKUBAHUS U 3aXOPOHEHUS OTXO-
J0B, YTI/IJ'II/I3aI_II/I$I 1 JJUKBUAAIIUA OCAIKOB
CTOYHBIX BOJI.

Tema: YTuauzanusi Nnpou3BoACTBEH- 4 15
HBIX 0TX010B; pacueT noiaurosa ThO.

nUToro
no pasaeiy 3 4 4 30

Pa3znea 4 3amura okpy:xawiei cpeabl OT JHEPreTHYECKOr0 BO31eHCTBHUSA.

Tema: 3ammTa oKkpy:Kalen cpeabl 4 2 10
OT YHEPreTHYeCKOro Bo3/AeiicTBHA:
3ammTa OKpy Karoliei cpeibl OT IyMa 1
BUOpaIuii; 3a1mTa OT HIEKTPOMarHuT-
HOT'O 3arpsi3HEHUSL.

UTOTO 4 9 10
1o pasaeny
UTOTrO 16 16 122

o AMCHMIIJINHE

6 BuHeaynuTopHasi caMoCTOsITeIbHAS padoTa 00y4YaromMXcsl 0 AU CHHUIIMHE (MOXY-
JI10)

[Tpy mIaHUpOBaHUM CaMOCTOSATENIBHOW PabOThI CTYJEHTY PEKOMEHYETCsl pyKOBOJICTBO-
BaThCsI CIIEAYIOIIUM pacIlpe/Ie]ICHHEM YacoB Ha CaMOCTOSITEIbHYIO paboTy (Tabnuua 4):

Tabnuua 4 — Pekomenayemoe pacnpe/esieHHe YacoB Ha CaMOCTOSTENIbHYIO paboTy

KoMnoHeHTBI caMoCTOATEIbHOM padoThI Kosun4yecTBo 4acos
N3ydenne TeopeTH4ecKux pa3aeinoB JUCIUTUIAHBI 82

[Tonroroska, opopmieHne 1 3amuTa KOHTPOIBLHON pabOThI 40

Hroro 122

7 OueHo4HbIe CPeACTBA IJIsl NPOBeIeHUS TEKYIIEero KOHTPOJISI M MPOMEKYTOYHOM
aTrecTauMu 00y4aromMXcs N0 JMCUUILIHHE (MOTYJII0)

cI)OHI[ OLCHOYHLIX CPCACTB IJIA MPOBCACHUA TCKYIICTO KOHTPOJIA YCIICBACMOCTH U IIPO-
MEKYTOYHOM aTTecTanuu npeactasiieH B [Ipunoxenun 1.
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[TonHBI KOMIUIEKT KOHTPOJBHBIX 33/IaHUN WM MHBIX MaTepUaoB, HEOOXOIUMBIX IS
OIICHUBAHMSI PE3YIHTATOB O0yUYEHHUS IO TUCIMIUIMHE (MOIYIIO), MPAKTHKE XPAaHUTCS Ha Kade-
pe-pa3paboTurke B OyMa>KHOM U 3JIEKTPOHHOM BHJIE.

8 8 YueOHo-MeTOaMYecKOe U HH(POPMALIMOHHOE O0ecnedeHne TUCIIUIIJIUHBI (MO-

AyJIs1)
8.1. OcHoBHas nuTEpaTypa

1. Tapanuesa, K. P. Ilponeccsl n anmapaTsl XUMUYECKOW TEXHOJIOTUU B TEXHUKE 3aLIUTHI OKPY-
JKaroIen cpebl [ DIeKTpoHHbBIN pecypce] : yaeoHoe mocodue / K.P. Tapannesa, K.B. Tapanues. -
M.: HUL] UH®PA-M, 2014. - 412 c. // ZNANIUM.COM : 351eKTpOHHO-OMOIHNOTEUHas CHCTEMA.
— Pexxum noctyna: http://www.znanium.com/catalog.php, orpaHuueHHbII. — 3arl. ¢ 9KpaHa.

2. BeromkuH, A. I'. OCHOBBI MHXEHEPHOM 3allUThl OKpYXKAIOUIEH cpeabl [DNEKTpOHHBIA pe-
cypce] : yae6Hoe nmocobue / Beromkun A.l'., - 2-e uzn. - Bonorna:Mudpa-Uuxenepus, 2016. —
456c. // ZNANIUM.COM : »snekTpoHHO-OMONMMOTeYHast cucremMa. — Pexum jgocryna:
http://www.znanium.com/catalog.php, orpaHudeHHBII. — 3ari. ¢ 9KpaHa.

3. Camconos, B. T. O6ecnbuinBanue Bo3ayXa B POMBIIIICHHOCTH: METO/IbI M CPEACTBa [Dek-
TpoHHBIA pecypc]: moHorpadus / B.T. CamconoB. — M. : UHOPA-M, 2018. — 234 c. //
ZNANIUM.COM :  »onekTpoHHO-OMOnmMoTeuHass  cuctema. —  PexxuMm  jgocryna:
http://www.znanium.com/catalog.php, orpaHudeHHBII. — 3ari. ¢ 9KpaHa.

4. 3aBpsioB, B.C. TexHOMOrUM JOKaIM3alMU U JIMKBUIAIMM HETATUBHBIX TEXHOT€HHBIX BO3-
nercTBuil Ha npupoHyto cpeny / B. C. 3aBbsuioB. - Bnagusoctok: JlanpHayka, 2004. - 250c.

5. Masyp, N.H. Kypc unxenepHoit skonoruu : yuyeOHuK 171s By3os / M. 1. Mazyp, O. 1. Mon-
nIaBaHoOB. - M.: Bricmras mxoira, 1999. - 447c.

6. Coxkomnos, JI. . IlepepaboTka u yrrmm3anus HedTecoaepKaIliux 0TX0A0B [ DIEKTPOHHBIA pe-

cypce] : monorpadus / Cokonos JLLU., - 2-e u3a., ucnp. u gon. - Bomorna:Muadpa-Nrxenepus,
2017. - 160 c. / ZNANIUM.COM : snektpoHHO-OMONMMOTEYHast cucteMa. — Pexxum nocryna:
http://www.znanium.com/catalog.php, orpanuueHHbIi. — 3ari. ¢ 3KpaHa.

7. OO Kypc MPOIECCOB U aIapaToOB XUMHUYECKON TEXHOJIOTHH : YU€OHHUK TSl BY30B: B 2 KH.
Ku.1/Ilox pen. B.I'. Alinmreiina. - M.: Jloroc: Beicmas mkomna, 2003; 2002. - 912c.

8. OOmMii Kypc MpOIECCOB U alNapaToB XMMUYECKOH TEXHOJOTHHU : YUeOHHK JJIs BYy30B: B 2 KH.
Ku.2 /Tlon pen. B.I'. Aitamreiina. - M.: Jloroc: Beicmias mkosa, 2003; 2002. - 871c.

9. IlaBnoB, K.®. IIpumepsl u 3a1auu 10 Kypcy HMPOLIECCOB U alMapaToB XMMUYECKOW TEXHOJIO-
ruu : yuebHoe nmocodbue st By30B / K. @. [Tasnos, I1. I'. Pomankos, A. B. Hockos. - 10-e u3s.,

nepepad. u gom. - JI.: Xumus, 1987. - 575c¢.

8.2.  JlomomHUTENbHAS JIUTEpATypa

1. Pocnsixos, I1.B. Metoas! 3amuThl OKpysKaromieil cpeasl : yaeOHuk s By3os / I1. B. Pocis-
KOB. - M.: 3parenbckuii jom MOU, 2007. - 335c¢.

2. [Tanos, B.I1. Teoperndyeckne OCHOBBI 3aIIUTHI OKPYKAIOLIEH cpellbl : yueOHOe mocodue s
By30B / B. II. Ilanos, 1O0. A. Hudontos, A. B. [Tanun; ITox pex. B.IL.ITanoBa. - M.: Axanemus,
2008. - 314c.

3. CanoBnukoBa, JI.LK. Dxosorust 1 oxpaHa OKpy»Karoliei cpebl Py XUMUYECKOM 3arpsi3HEHUH
: yuebHoe mocodbue mis By3oB / JI. K. CanoBuuxosa, /. C. Opnos, U. H. Jlo3anosckas. - 3-¢
u3., mepepad. - M.: Beicmas mkomna, 2006. - 334c.
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4. JTapuonos, H.M. IIpomebInienHas sxosiorus : yaeOHuK 1iis1 6akanaBpos / H. M. Jlapuonos, A.
C. Pabpimenkos. - M.: Opaiit, 2014; 2012. - 495c.

5. Kanexun, B.C. Ilpouecchl u anmapaTbl XMMHUYECKONH TEXHOJOIMM: THAPOMEXAHUUYECKUE U
TEIUIOBBIE TIpoIiecchl : yuebHoe nocodue: B 2 4u. .1 / B. C. Kanekun. - Omck: U31-B0 OMcKoOro
roc.TexH.yH-ta, 2006. - 212c.

6. Beromkun, A.I'. OCHOBBI IIPOLIECCOB MH)KEHEPHOMN 3KOJIOTUU: TEOPHS, NPUMEPHI, 3a4a4u :
yaeOnoe mocobue gns By3oB / A. [I. Beromxkwn. - CII6.: Jlaws, 2014. -
510¢.+371eKTPOH.ONT. AUCK.

7. bBynaros, A.W. OxpaHa okpyxaroleii cpenbl B HeprerazoBoil nmpomsinuieHHocTH / A. . By-
natos, I1. 1. Makapeunko, B. 1O. lllemeros. - M.: Henpa, 1997. - 483c.

8. 3uranmmu, M.I". [IpoekTupoBaHue anmapaToB MBUIETA3009UCTKH : ydeOHOE TTOcCOOHue IS BY-
30B / M. I'. 3uranmun, A. A. Konecauk, A. M. 3uranmuH. - 2-¢ u3., nepepad. u xom. - CIIO.:
Jlann, 2014. - 536¢.

9 . derrnepckuit, FO.W. Iponeccs! U anmapatbl XAMUYECKON TEXHOJIOTHHU ;| y4eOHUK JJIsl By30B: B
2 4. Y.2 : Maccoobmennsie niporiecchl u anmapatsl / 0. U. JIpitHepckwmid. - M.: Xumus, 1992. -
384c.

10. derraepckuii, FO.U. Iporecchl u anmapatbl XUMUYECKOH TEXHOJIOTHH | y4eOHUK JUIsl BY30B:
B 2 4. Y.1 : TeopeTnueckne OCHOBBI IIPOLIECCOB XUMUYECKON TEXHOJIOTUU. I napoMexaHnueckue
1 TerioBbie Tiporecchl u anmapatsl / FO. . [deitHepekuii. - M.: Xumus, 1992. - 416c¢.

11. Kacatkun, A.I'. OcHOBHBIE MPOIECCHI U anmapaThl XUMHUYECKON TEXHOJIOTHH : YUCOHUK ISt
By30B / A. I'. KacarkuH. - 8- u3z., mepepad. - M.: Xumus, 1991. - 789c.

12. Kacarkun, A.I'. OcHOBHBIE IIPOIIECCHI M anmapaTbl XUMHUUYECKOW TEXHOJIOTUH : YYEOHUK IS
By30B / A. I'. KacatkuH. - M.: Anbsiac, 2009. - 751c.

13. Tumonun, A.C.. OCHOBBI KOHCTPYMPOBAHUS U pacu€ra XMMUKO-TEXHOJOTMYECKOTO U MpPH-
pomooxpanHoro obopynoBanusi. CrnpaBounuk: B 3 1. T12.Kanyra: U3n-Bo boukapesoit H.®.-
2006-852c. (35.11-5-0292, T414).

14. Tumonun, A.C.. OCHOBBI KOHCTPYMPOBAHUS U pacu€ra XMMUKO-TEXHOJOTMYECKOTO U MpPH-
ponooxpanHoro obopynoanus. CrnpaBounuk: B 3 T. T2.Kamyra: U3n-Bo boukapesoit H.D.-
2006-1028c. (35.11-5-02512, T414)

15. TumonunH, A.C.. OCHOBBI KOHCTPYHMPOBaHUS U pacdy€Tra XMMHUKO-TEXHOJOTUYECKOTO U IPHU-
ponooxpanHoro obopynoBanusa. CrnpaBounuk: B 3 T. T3.Kamyra: U3n-Bo boukapesoit H.D.-
2006-968c. (35.11-5-0252, T414).

8.3. Meroanueckne yKazaHus 1JIsl CTYA€HTOB [0 OCBOEHUIO JHCIUIJIHHbI
[Tpunoxenue 2
8.4 . CoBpemenHble npodeccuoHalbHble 0a3bl TAHHBIX W HH(pOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBI, HCIOJIb3yeMble MPU OCYIIECTBJIEHHH 00pa30oBaTe/ib-

HOT0 Ipommecca mo JTMCuuIinae

1. EnuHoe oxHO aocTymna K 00pa3oBaTeNbHBIM pecypcam [IIeKTpoHHBIH pecypc]. — Pe-
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®uM foc.Tyna: http://window.edu.ru, cBo60aHBI. - 3ari. ¢ 3kpaHa.

2. Hayunas snextpoHHass OuOimoTeka [DnekTpoHHBIH pecypc]. — Pexum mocryma:
https://elibrary.ru/defaultx.asp, cBoOomHBIH. - 3ari. ¢ IKpaHa.

3. Ilpunoxenue Juisi MOAJEPKKH 00y4EHUsS U Ipolecca NpenoJaBaHys ¢ IOMOIIbIO MH-
TEpaKTUBHBIX MonyJieil learningapps.org [DaekTpoHHbIi pecypc]. — Pexum pocryna:
https://learningapps.org/, cBoOoaHBII. — 3ari1. ¢ FKpaHa.

4. TTopran «OtkpsiToe oOpazoBanue CIIGIITY «JIDTU» [Dnexkrponnslii pecype]. — Pe-
KUM foctyna: https://openedu.ru/, cBOOOHBIN. — 3ari. ¢ KpaHa.

5. opran «/Iuctannuonnsie kypcsl MI'Y» [OnexTpoHHBbIi pecypc]. — Pexxum nocryna:
https://distant.msu.ru/, cBo60HBIN. — 3ari. ¢ IKpaHa.

6. ITopran «HauuroHanbHbINA OTKPBITEIA YHUBEpPCUTET «MHTYHUT» [DNEKTpOHHBIN pecypc].
— Pexxum noctyna: https://www.intuit.ru/, cBoOOHBIN. — 3ari. ¢ SKpaHa.

7. Hopran «MI'TY «CTAHKWH» «YHusepcapuym» [DneKTpoHHBIN pecypc]. — Pexxum
noctyma: https://universarium.org, cBoOOIHBIN. — 3aril. ¢ IKpaHa.

8. Ilopran «MI'TY um. H.D. baymana» [OnexktponHslii pecypc]. — Pexum nocryna:
https://openedu.ru/, cBOG0AHBIN. — 3arI. ¢ IKpaHa.

8.5. CoBpemeHHble mnpo(eccHoHATbHbIe 0a3bl JaHHBIX H HH(pOPMANMOHHbIE
CIPABOYHbIE CHCTEMBbI, UCIOJIb3yeMble NMPU OCYHIECTBICHHH 00pa3oBaTe/ib-
HOI0 mpoiecca 1Mo JMCUUIIHHe

1. EnuHoe okHO gocTymna K 00pa3oBaTeNbHBIM pecypcam [IJIeKTpoHHBINA pecypc]. — Pe-
xuM foc.Tyna: http://window.edu.ru, cBo60aHBII. - 3ari. ¢ 3KkpaHa.

2. Hayunas snexTtpoHHass OuOimoTeka [DneKTpoHHBIH pecypc]. — Pexum mocryma:
https://elibrary.ru/defaultx.asp, cBo60aHBII. - 3ar1. ¢ 3KpaHa.

3. Ilpunoxenue uisi MOAJEPKKH 00y4EHUsS U Ipolecca NpenoJaBaHus ¢ IOMOIIbIO MH-
TEpaKTUBHBIX MonyJieil learningapps.org [DnexTpoHHbIi pecypc]. — Pexum pocryna:
https://learningapps.org/, cBoOoaHBII. — 3ari1. ¢ SKpaHa.

4. ITopran «OtkpeIToe oOpazoBanue CIIGIITY «JIDTU» [Dnekrponnslii pecype]. — Pe-
KUM foctyna: https://openedu.ru/, cBoOOHBIN. — 3ari. ¢ KpaHa.

5. opran «/Iuctannmonnsie kypcsl MI'Y» [OnexTpoHHBbI pecypc]. — Pexxum nocryna:
https://distant.msu.ru/, cBOOOAHBII. — 3ariI. ¢ SKpaHa.

6. ITopran «HauuroHanbHbINA OTKPBITEIA YHUBEpPCUTET «MHTYUT» [DNEKTpOHHBIN pecypc].
— Pexxum noctyna: https://www.intuit.ru/, cBoOOHBIN. — 3ari. ¢ SKpaHa.

7. Hopran «MI'TY «CTAHKWH» «YHusepcapuym» [D1eKTpoHHBIN pecypc]. — Pexxum
noctyma: https://universarium.org, CBOOOHBIN. — 3ari. ¢ SKpaHa.

8. Ilopran «MI'TY um. H.D. baymana» [OnexktponHsiii pecypc]. — Pexum nocryna:
https://openedu.ru/, cBoG0AHBIN. — 3ariI. ¢ IKpaHa.

8.6. JInueH3mMOHHOE MPOrpaMMHOe oOecnevyeHue, MCNoJb3yeMoe Npu
OCYIIeCTBJIEHUH 00Pa30BaATEIbHOI0 NMPOLecca MO TUCIHUTLINHE

Tabmuua 5 — [lepeyeHp UCTIOIB3yeMOro TPOTPAMMHOTO 00eceueHMs

Haunmenosanue [10 PexBU3UTHI / YCIIOBHS MCTIOJIb30BAHUS
Microsoft Imagine Premium Jlunensuonnsiit noroBop A2223 Ne008/65 ot 11.01.2019
OpenOffice CBobOoaHas JIMICH3Us, YCJIOBUS HCIIOJIB30BAHMS II0 CCBIIKE:
https://www.openoffice.org/license.html
KoncynpranT Ilntoc Horosop Ne 95 or 17 mas 2017. Freeware. beccpounoe uc-
M10JIb30BaHUE

9 Opra"u3zanoHHO-NeIATOrNYecKHe yCJI0BUS
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Opranuzanus 00pa3oBaTeIbHOTO MPOLECCca periaMeHTupyeTcs y4eOHbIM TUIAHOM H pac-
MMCaHUEeM Yy4eOHBIX 3aHATHH. SI3bIk oOydeHwms (mpemojaBaHusi) - pycckuid. [ BceX BHIIOB
ayJIMTOPHBIX 3aHATUHN aKaJEeMUUECKUN Yac yCTaHABIMBAETCS MPOJOKUTEILHOCTHIO 45 MUHYT.

[Ipu dopmupoBaHuM CBOECH MHIMBUAYATHLHON 00pa30BaTEIHPHOM TPACKTOPUH O0ydYaro-
HlHﬁCH HUMCECT IIPAaBO Ha NEPC3a4CT COOTBCTCTBYIOIINUX AUCHUILIIIMH U HpO(beCCI/IOHa.HBHBIX MOAay-
Jiel, OCBOCHHBIX B MPOIIECCE MPEAMICCTBYIOMIETO 00YUEHHsI, KOTOPBIM 0CBOOOXKTaeT 00ydJaroIe-
rocda OT HGOGXOZ[I/IMOCTI/I HX ITOBTOPHOT'O OCBOCHMUH.

9.1 OOpa3oBaTe/bHbIE TEXHOJIOTUH

VY4eOHbIil mpolecc MpH MPEnogaBaHuu Kypca OCHOBBIBAECTCS Ha HMCIIOJIB30BAHUU TPAIH-
IIMOHHBIX, NTHHOBALIMOHHBIX M MH(OPMAIMOHHBIX 00pa30BaTeNbHBIX TeXHONOTHi. TpagunnoH-
HbIe 00pa3zoBaTeIbHbIC TEXHOJIOTUU NPEACTABICHBI JEKIUSAMH U CEMUHAPCKUMU (TIPaKTHYECKH-
MH) 3aHATUSAMH. VIHHOBAIIMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTUH UCIIONB3YIOTCS B BUJIE LIHPO-
KOTO TIPUMEHEHHUSI aKTUBHBIX M MHTEPAKTUBHBIX (POpM MpoBeneHus 3ausaTuil. THpopMannoHHbIe
00pa3oBaTeNbHBIC TEXHOJIOTWU PEATM3YIOTCS MyTEeM AKTHBH3AIUU CAMOCTOSTEIBHOW PabOTHI
CTYZICHTOB B MH(OPMAIIMOHHON 00pa3oBaTeIbHOM cperie.

9.2 3aHATHA JeKIMOHHOI0 THIIA

JIeKIIMOHHBIN KypC MPEAIoiaraeT CUCTEMAaTU3UPOBAHHOE HU3JI0KEHHE OCHOBHBIX BOIIPO-
COB y4eOHOTO TUTaHA.

Ha nepBoif nekuuu jeKTop 00s3aH NMpenynpeauTh CTYAEHTOB, IPUMEHUTEIHFHO K KaKOMY
06a3zoBOMY yueOHUKY (yueOHUKaM, y9eOHBIM TOCOOUSM) OyIeT MPOYUTaH KypcC.

JIeKIIMOHHBIN KypC MOJDKEH JaBaTh HauOOJbIIWH 00BbeM MH(OpMAIMK M 00ecreyrBaTh
Oosee riry0OKOe TOHUMaHKUE YYeOHBIX BOTIPOCOB MPH 3HAYMTEIBHO MEHBIICH 3aTpaTre BPEMEHH,
4YeM 3TO TpedyeTcs OONBIINHCTBY CTYICHTOB Ha CAMOCTOATENbHOE U3YUEeHUE MaTepraa.

9.3 3aHATHS NPAKTHYECKOI0 THIIA

[TpakTudeckue 3aHATHS MPEACTABISAIOT COOOHM AeTamu3alvio JIGKIIMOHHOTO TeopeTHhde-
CKOT0 MaTepuaa, MPOBOJIATCS B IIENIAX 3aKpEIUICHHUsS Kypca U OXBAaThIBAIOT BCE OCHOBHBIE pa3-
JEIIbI.

OcHoBHOI (hopMOIl TIpOBENCHMSI TTPAKTUUECKHUX 3aHSATHUN SIBISETCS PEIICHUE 3aaad Io
MPOSKTUPOBAHUIO OOOPYIOBAHUS IS 3alTUTHl OKPYXKAIOIMIEH Cpenbl, M0 OTACIbHBIM TeMaM, a
Takke paz0op npumMepoB. B 00s13aHHOCTH MpernogaBaTens BXOAAT: OKa3aHUE METOIUYECKOU Mo-
MOIIA U KOHCYJIBTUPOBAHUC CTYACHTOB 110 COOTBCTCTBYIOIIIUM TEMaM KypcCa.

AKTHUBHOCTb Ha MPAKTUYECKUX 3aHITUSIX OLIEHUBAETCS MO CIEIYIOIIUM KPUTEPHSIM:

- OTBCTLI HA BOIIPOCHI, IpCJIaracMbIC MpPCIIoAaBaTCIICM;

- BBIMIOJIHEHHUE TPOEKTHBIX M UHBIX 3aJIaHUH.

OTBeT H0JKeH OBITh apTyMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIONKHBIM, COIEPKAThH
CCBUIKU HA UCTOYHUKHU.

OI.[GHI/IBaHI/Ie 3aﬂaHHﬁ, BBITIOJTHCHHBIX Ha MPAKTUYCCKOM 3aHATHU, BXOAUT B HAKOIIJICH-

HYIO OLICHKY.
9.4 CamocrosiTesibHasi padoTa 00y4aromMXcsl M0 JUCHUIINHE (MOIYJII0)

CamocrosiTenbHast paboTa CTYJEHTOB — 3TO MPOIECC aKTUBHOTO, IEJEHANpPaBICHHOIO
nproOpeTeHNs CTyIEHTOM HOBBIX 3HAaHUI, yMEHUN 0€3 HEMOCPEICTBEHHOTO YJYacTHus Ipenoja-
BaTeJsl, XapaKTEepU3YIOIIUNHCS MPEeAMETHON HalpaBlIEHHOCTHIO, 3((EKTUBHBIM KOHTPOJEM U
OLIEHKO pe3ysbTaToOB AEATEIBHOCTH 00YJaIOIeToCs.
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Lenu camocToOsATENHHON pabOTHI:

- CUCTEMATH3alMsl U 3aKPEIJICHUE MOJyYEHHBIX TEOPETUYECKUX 3HAHUM U MPaKTUYECKUX
YMEHUU CTYICHTOB;

- yri1yOJieHHe U pacliipeHne TEOPETUUECKUX 3HAHUM;

- (hopMupoBaHUEe YMEHUH HCIOIb30BaTh HOPMATUBHYIO U CHPABOYHYIO JTOKYMEHTAIHIO,
CIELUAJIBHYIO JINTEPATYPY;

- pa3BUTHE TIO3HABATEIIBHBIX CIOCOOHOCTEH, AKTUBHOCTH CTYJCHTOB, OTBETCTBEHHOCTHU U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSITEILHOCTH MBIIICHHSI, TBOPUYECKOW MHULIUATHUBEI, CIIOCOOHO-
CTEH K CAMOPA3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CAMOPEAIN3aLluu;

- pa3BUTHE UCCIIEOBATEIBCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrodrenbHas padoTa MOXKET OCYLIECTBIATHCS MHIMBUAYAIbHO WIN TPYNIAMU CTY-
JICHTOB B 3aBUCHUMOCTH OT IIeJIH, 00beMa, YPOBHS CIIOKHOCTH, KOHKPETHOM TEMAaTHKH.

TexHonorus opraHu3anuy cCaMOCTOSTENbHOW pabOThl CTYIEHTOB BKJIFOYAET UCIOJIb30BaA-
HUE HH(POPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYAMTOPHOW CaMOCTOSTEIBLHON pabOTBhI CTYJACHTOB MOMKET
IPOXOJUTH B MUCbMEHHOM, YCTHOW WIJIM CMELIaHHOH (opme.

CTyneHThl JOJKHBI MOAXOAUTh K CaMOCTOSATENbHON paboTe Kak K HaWBaKHEHIIEMY
CPEACTBY 3aKpEIJICHUS U PAa3BUTUS TEOPETUYECKUX 3HAHMM, BBIPAOOTKE €JMHCTBA B3IJIAJ0B Ha
OTJEJIbHBIE BOIPOCHI Kypca, IPUOOPETEHUsI OIIPEEICHHBIX HABBIKOB U UCIIOJIb30BaHUS Ipodec-
CHUOHAJIbHOU JIUTEPATYPHI.

9.5 Meroanueckue yKa3aHus 1JIs1 00y4alOIIMXCS 10 OCBOCHHIO 1M CHMIIJIMHBI

[Tpu M3yd4eHUH AUCHUILTIHBI 00yYaroIUMCs 1eTIeCO00Pa3HO BBIMOIHATE CIEAYIOIINE pe-
KOMEHAINH:

1. 3y4yenne yaeOHOM TUCITUTIUIMHBI TOJKHO BECTUCH CHCTEMATHIECKHU.

2. Ilocne u3yueHus Kakoro-mu0o paszena no yueOHUKY WM KOHCIEKTHBIM MaTepuaiam
PCKOMCHAYCTC IO MaMATU BOCIIPONU3BCCTH OCHOBHBLIC TCPMUHBI, OMPCACIICHUA, TIOHATUA pa3ac-
na.

3. OCOGOG BHUMAHHC CICAYCT YACINUTH BBIIIOJIHCHUIO OTUYCTOB 110 NPAKTUYCCKUM 3aHATU-
M Y UHAUBHUIYaJIbHBIM KOMILUIEKCHBIM 33/IaHUSIM Ha CAaMOCTOSITENIbHYIO paloTy.

4. Bcst TeMaTHKa BOIIPOCOB, U3YYACMBIX CAMOCTOATCIIBHO, 3aJdCTCA Ha JICKIUAX IMPCIIO-
naBaTeneM. MM e aroTcs UCTOYHHUKY (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B IEPHUOJUUYECKON
HaY4HO uTeparype) Uit 6ojee AeTalbHOTO OHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JICKIHH.

[Ipu camocTosATenbHON TPOPaObOTKE Kypca 00y4datomuecst T0JKHBL:

- IPOCMATPUBATh OCHOBHBIE ONpeeNIeHHs U (DaKTBI;

- MOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIGKIIMOHHOM 3aHSITHUM MaTepuai U JOMOJHUTH
€ro ¢ y4eTOM PEKOMEHOBAaHHOM 110 JJaHHOHN TEME JINTEpaTyphl;

- U3yYUTh PEKOMEHIOBAaHHYIO JIUTEPATYPY, COCTABISITH TE3UCHI, aHHOTAIIUU U KOHCIIEKTHI
HaI/I6OJIee BaXXHbBIX MOMCHTOB,

- CaMOCTOSITEIbHO BBIMOIHATH 33JaHUsI, aHATIOTMYHBIE MTPeIjiaraéMbIM Ha 3aHITHSIX;

- UCTIOJIB30BATh JJISi CAMOIIPOBEPKU MaTepHajbl GOH/A OLIEHOUYHBIX CPE/ICTB.

10 Onucanne MaTepuaJIbLHO-TEXHMYECKOr0 odecreyeHHus1, He00X0AMMOro AJIsl 0Cy-
HIECTBJIEHUS 00Pa30BATEILHOIO MpPolecca Mo AU CHUIINHEe (MOLYJII0)

Jns peamzanmy iporpammMbl AucuuinivHbl «IIponecebl U anmapartsl 3alIMTBI OKPY-

)Kal()l[leﬁ CpeaAbD> UCIIOIB3YETCA MAaTCPUAIIBHO-TEXHUYCCKOC O6€CHC‘-ICHI/IG, TNCPCHUCIICHHOC B T3.6J]I/II_[€
6.

Tabmuia 6 — MarepuaabHO-TEXHUUECKOE 00€CTICUCHHE TUCITUTLTAHBI
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Hammeno-
BaHHE
Aynu- Haznauenue
ayTUTOPUHI Hcnone3yeMoe 000pyoBaHue
TOopuUs 00opy0BaHUS
(;mabopato-
pun)
112/3-2 Jla- [TpoBenenue 3a-
O6opaTtopus HATHA C TIOMO-
112 MAXII Hpoekop. BI0 MYJIbTUME-
(Menma) JTUAHBIX CPEJICTB.

10.1 YueOHo-1200paTOpHOE 000PYI0BAHUE
OtcyTcTBYET
10.2 TexHuveckue v 3JIEKTPOHHbIE CPEACTBA 00yUEeHUS

[Tpu ipoBeICHUM 3aHATHUN HCIIONB3YeTCs ayAUTOPHs, 000pyIOBaHHAs MPOSKTOPOM (CTa-
[IMOHAPHBIM WJIM TIEPEHOCHBIM) ISl OTOOpaXKeHus mpe3eHTanuii. Kpome Toro, mpu npoBeneHun
MPAKTUYCCKUX 3aHATHH HEOOXOJIMM KOMITBIOTED C YCTAHOBJICHHBIM HAa HEM Opay3epoM U Ipo-
IPaMMHBIM 00€CTIeUeHUEM JIJIsl IEMOHCTPAIIUY TTPE3CHTAIIUHA.

JIyis peanu3anuy JUCIHILINHBI TIOJTOTOBJICHBI CIICIYIOIINE TPE3CHTAIIMH IO TEMaM pa3-
neios 1-3.

11 HNuble cBeneHus

MeToanuyecKkue PEKOMEHAAIUHA 10 oﬁyqeﬂmo JIMI ¢ OTPAHUYCHHBIMH BO3MOKHO-
CTAAMHU 310POBbA 1 UHBAJIUAOB

OcBoeHME NUCHUIUIMHBI 00YYaIOIIUMUCA C OTPaHUYCHHBIMU BO3MOXHOCTSIMHU 3/10POBbS
MOYXET OBITh OPraHM30BaHO KaK COBMECTHO C APYTUMH OOYYaIOIIMMHUCS, TaK U B OTACIBHBIX
rpynnax. [Ipeanonaratorcst cnenuanbHble YCIOBUS AJIs MOTYYSHUs] 00pa30BaHUs 00yUYaroIIMMHU-
Csl C OrPAaHUYEHHBIMHU BO3MOKHOCTSIMH 3/10POBBSL.

[Ipodeccopcko-nenarornyeckuii cocTaB 3HaAKOMUTCSI € MCUXOJIOT0-(hHU3HOTOTHUECKUMHU
0COOEHHOCTSIMH O0YUaIOIIMXCSl WHBAIMIOB M JIML[ C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPO-
Bbsl, UHIUBUIYAIbHBIMUA TIPOTPAaMMaMH peadMIMTAIIM WHBAIUIOB (TTpu Hanmuuuu). [1pu HeoO-
XOJIMMOCTH OCYILECTBIISETCS JOMOIHUTEIbHAS MOAJEp/KKa IIPENogaBaHusl ThIOTOPAMHU, ICHXO-
JoramMmH, COIIMaIbHBIMU paOOTHUKAMU, IPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBHM C METOAMYECKMMH peKoMeHaanusIMu MunoOpHayku PO (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIoaraeTcs HMCIOIb30BaTh COIMAIBHO-aKTHBHBIC M Pe-
(iiekcuBHBIE METOIBI 0OYUEHUS, TEXHOJIOTHH COIIMOKYIBTYPHON peaduIuTallY C LEeNbI0 OKa3a-
HUS NIOMOILY B YCTAHOBJIEHUH MOJIHOLUEHHBIX MEXIMYHOCTHBIX OTHOIIEHUN C IPYTUMH CTYJIEH-
TaMH, CO3JJaHUH KOM(OPTHOTO MCUXOJIOTUYECKOTO KIIMMara B cryeHdeckoi rpymme. [Tondop u
pa3zpaboTka yueOHBIX MaTepuaioB MPOU3BOAATCA C YUETOM MPEJOCTaBICHUS MaTepuaia B pas-
JUYHBIX (hopMax: ayauadbHOW, BU3YAJIbHOM, C MCIOJB30BAHHUEM CHEIHMATIBHBIX TEXHHUYECKUX
CPEICTB M MHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl JunamMu ¢ OB3 ocymiecTBiaseTcsl ¢ UCHOIb30BAaHUEM CPEICTB
o0OydeHus O0ILero U CrenuagbHOro Ha3HA4YeHUs (MEPCOHANBHOTO U KOJUIEKTUBHOTO HCIOIb30-
BaHMs). MarepuaabHO-TEXHHUYECKOe 00ecrieueHre MpeyCMaTpUBaeT MPUCIIOCOOIEHHE ayAuTO-
puii K Hy>xaam aun ¢ OB3.
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dopma mpoBeACHUS ATTECTAIMH JIJIsl CTYACHTOB-UHBAIHNIOB YCTAHABIMBACTCS C YIETOM
WHIUBUIYAIBHBIX TIcUXOodu3ndeckux ocooennocteit. st crynentoB ¢ OB3 npeagycmarpuBaet-
csl JocTymHas (hopMa mpeIoCTaBlIeHUs 3aJaHUI OIEHOYHBIX CPEJICTB, @ UMEHHO:

- B TEYaTHOW WM DIEKTPOHHON Qopme (I JUI € HAPYLIEHUSMU OIMOPHO-
JIBUTATEIBHOTO amnmnapara);

- B IIe4aTHOW (opMe WIIH JECKTPOHHOU opMe ¢ YBETUUECHHBIM MIPU(PTOM U KOHTPACTHO-
CTBIO (JIJIs1 JIUII C HAPYIICHUSMU CIIyXa, PeUYH, 3PCHHUS);

- METOJIOM YTEHUSI aCCUCTEHTOM 33/IaHUsI BCIYX (U1 JIUL C HAPYLIECHUSIMU 3PEHHUS).

CryneHTaM ¢ WHBAJIMIHOCTBIO YBEIMYMBACTCS BPEMsl Ha TOJTOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BOMPOCHL. [IJi TakuX CTYIEHTOB MpeaycMaTpuBaeTcs HocTynHas ¢opMa MperocTaB-
JICHVS] OTBETOB HA 3aJIaHUsl, a UMEHHO:

- MUCbMEHHO Ha Oymare uiM HabOpOM OTBETOB HA KOMITbIOTEPE (IJISI JIUI] C HAPYIIICHUS-
MU CllyXa, peun);

- BEIOOPOM OTBETA M3 BO3MOXHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYT aCCUCTEHTa (IJIs
JIUI] ¢ HAPYIICHUSIMHU OMTOPHO-BUTATEILHOTO alllapara);

- YCTHO (U151 JIUII C HAPYIICHUSMU 3PEHHUSI, OTIOPHO-IBUTATEIILHOTO aIlapara).

[Tpu HeoOXoaUMOCTH AJIsi OOYYAIOIINXCS C MHBAIMIHOCTHIO MPOLIEypa OIECHUBAHUS pe-
3yJIbTaTOB O0yUYEHUSI MOKET MPOBOIUTHCS B HECKOJIBKO ITATOB.
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®OH/I OHEHOYHbLIX CPEIACTB

o AMCHMIIJINHE

«IIpouecchl U annmaparsl 3alIUTHI OKPYKAKOLIEN cpeabD»

Hanpasnenne noarotoBku

18.03.02 DHepro- u pecypcocOeperaromme Mpouecchl B
XUMHYECKON TEXHOJIOTHH, HEPTEXUMUU ¥ OMOTEXHOJIOTHH

Hanpasnennocts (mpouib) 00-
pa3oBaTeIbHON MPOrpaMMBbl

Mamuns! 1 arnrapaTtbl XUMUYCCKUX NPOU3BOJICTB

KBanmudukarnus BeITyCKHUKA bakanasp
l'on wnawama moxarotoBku (mo 2020
yuyeOHOMY TUIaHy)

®dopma 00yueHus Ounas dhopma

TexHomorust 00yueHus

TpaguunonHas

Kypc

Cemectp

TpynoeMkocTs, 3.€.

3

6

4

Bua npomexxyTouHOM aTrTecTanuu

OO6ecrieunBarolee moapasacicHue

3auét

Kadenpa «MammHOoCTpOEHHE)




1 IlepeyeHb NIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUs 110 AUCHHUILIMHE (MOLYJII0), CO-
OTHECEHHBbIX ¢ MHAMKATOPAMM JO0CTHKEHUS] KOMIIeTeHIUI

Tabmuna 1 — KoMmnereHnmm, 3HaHNsI, yMEHHSI, HABBIKH

HaumenoBanue u
mugp
KOMIIETEHIINH, B
(hopMUPOBaHUH KO-
TOpOH
MPUHUMAET y4acTHe
JTUCHUTIIINHA

[lepeuyens hopMupyeMbIX 3HaHHH, yMEHUH, HABBIKOB,
MPEAYCMOTPEHHBIX 00pa30BaTEIIbHON MTPOTrpaMMOit

[Tepevens 3nanwmii (¢
yKazaHueM mudpa)

[Tepeuennr ymenwii (¢
yKkazaHueM mmdpa)

[TepeyeHnb HABBIKOB (C
yKazaHueM mudpa)

IIK-5 roTOoBHOCTBIO
000CHOBBIBAaTh KOH-

-3HaTb OCHOBLI T€O-
pUH TPOLIECCOB XU-

YMeTh paccuuThIBaTh
napameTpsl M BbIOU-

Bnanets HaBbIKaMU
BbIOOpa TEXHOJIOTrHYe-

BOJCTBEHHOI CaHWTa-
puy, TOXapHOU 0e3-
OMACHOCTH U  HOPM

OKPYKaIOUIYIO Cpemy.

JIOTUU TP UCHOJIb-
30BaHUHN UX TJId 3a-
IIMTHl  OKpYXKarouien

KPEeTHBIE  TEXHHMYE- | MUUECKOW TEXHOJIO- | paTh ammapatypy JJIs | CKOTO  00OpYIOBaHHS
CKHUeE peH_IeHI/I}I HpI/I T'MHu, MCTO/bI pacqua KOHerTHBIX XUMU- CHOCO6HOFO MHWHHUMU-
pa3paboTKe  TEXHO- | BRICOKOA(PEKTHB- YECKUX  IPOIIECCOB, | 3UPOBATh aHTPOIIO-
JIOTHYCCKUX HpOI_IGC- HBIX annapaTOB, 0oC- I/ICHOJII:3yeMbIX IJIA | TCHHOEC BO3HeﬁCTBHG
COB; BBIOMpATh TEX- | HOBHbIE NIPHUHIMIBI | 3alIUTHl  OKPY)KAIO- | HA OKPYXKAIOIIYIO Cpe-
HUYECKHUE CPEJCTBA U | OpraHU3allid  TpO- | MIeH Cpebl. ay.

TEXHOJIOTHH, [IECCOB XUMHYECKOMH

HaHpaBHeHHBIG Ha | TCXHOJOI'nuu, HG(I)TG-

MMHHMU3ALMIO  aH- | XUMUM H OWOTEXHO-

TpOHOI‘eHHOFO BO3- | JIOTHUHU, U HX BO3I[€I‘/JI-

JNEHCTBHUsI HA OKpPY- | CTBHSI Ha OKpYKaro-

JKAIOILYIO Cpeay. Y10 CPEeNy.

IIK-6 cmocoOGHOCTRIO | 3HATh METOIBI OICH- | YMETh  OomnpenessaTh | BnageTs HaBbIKaMU
CJICAUTH 3a BBIIIOJIHC- | KU 3(1)(1)GKTI/IBHOCTI/I OCHOBHBIC xapaKTe- OHpGI[eJIeHI/DI OIITU-
HHEM TIpaBUJI TEXHUKU | IPOM3BOJCTB M WX | PUCTUKH TMPOIECCOB | MATBHBIX M  PAaIHMO-
6G3OHaCHOCTI/I, HpOH3- BO3,Z[€I>'ICTBI/I$I Ha XHMH‘-IGCKOﬁ TCXHO- | HAJIBHBIX TEXHOJIOT'H-

YECKUX PEKUMOB pa-
060THl  00OpyIOBaHUSA
i obecrieuenus 0Oes-

HOCTHU JOTHUX HpOI/IB-
BOJICTB M UX BO3IEH-
CTBUSI Ha OKpPYXalo-

OXpaHbl ~Tpyga Ha CpeIbl. OMacHOCTH OKpYXKaro-
MIPEAIPUSITUSIX. mier Cpebl.
[1K-8 crmocobHOCThIO | -3HaTh OCHOBBI TE€O- | YMETh OmNpeaeisaTh | BnageTs HaBbIKaMU
UCIIOJIb30BaTh  d3Jie- | pUM MPOLECCOB XH- | OCHOBHBIE  XapakTe- | OMpEeieHUsT  OMNTHU-
MEHTBI 9KOJIOTO- | MUYECKOW TEXHOJIO- | PUCTHUKM TPOLECCOB | MAJBHBIX U  palHo-
HKOHOMHUYECKOTO THH, METOJBI pacyeTa | XUMUYECKOM TEXHO- | HAIbHBIX TEXHOJIOTH-
aHaJlM3a B CO3/IaHUU | BHICOKOA((PEeKTUB- JIOTUH, PACCUUTHIBATh | YECKUX PEXKHUMOB pa-
HEPro- M pPecypco- | HBIX ammapaTroB, OC- | MapaMeTpbl W BBIOM- | OOTHl  000pyIOBaHHUSA
cOeperalomux TEX- | HOBHbIE  MPHUHIMIIBI | paTh anmapatypy s | s obecrieueHus 0e3-
HOJIOTUH OpTaHHW3aIlMl  TPO- | KOHKPETHBIX XWUMH- | ONTACHOCTH OKpPYXKaro-

[IECCOB XMMHMYECKOM | UECKUX  MPOLIECCOB, | IIEH CPEIbI.

TEXHOJIOTUH, He(Te- | HCTIONb3yeMbIX IS

XUMUM ¥ OHMOTEXHO- | 3aIUTHI  OKpYXaro-

JIOTUH, METOJIbI | LIEH CPEebl.

onleHKH 3 dexTuB-
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HauMmenoBanue u
mmdp

[Tepedens hopMHUpyeMBbIX 3HAHUH, YMEHUM, HABBIKOB,

IPEyCMOTPEHHBIX 00pa3oBaTeIbHON MPOrpaMMon

KOMITCTEHIINH, B
¢dbopMHpOBaHUH KO-
TOpOit
NPUHUMAET y4acTue
JIMCIUITIINHA

Ilepeuens 3HaHui (c
yKazaHueM mudpa)

[lepeuens ymeHnntii (c
yKazaHueM mudpa)

[lepeueHb HaBBIKOB (¢
yKazaHueM mmudpa)

HIYIO Cpeny.

Tab6muia 2 — [TacmopT ¢oHIa OIEHOYHBIX CPEJICTB

KonTtpoaunpye-
Mble
pa3aeJibl (Te-
MbI)

JM CIUTIJINHbI

Dopmupye-
Masi KomIe-
TeHIHs

HaumenoBa-
HUE
OIIEHOYHOI'0
cpeacrsa

IToxa3aTenu oneHKH

[IK-5
[1K-6
[1K-8

BBenenue

KoHucnekr nek-
UAH.

- ONTUMAJIbHBIN 00BeM TekcTa (He Oosee
OJTHOW TPETH OPUTHHAIIA);

- IOTUYECKOe TIOCTPOCHHE U CBSI3HOCTh
TEKCTa,

- TIONHOTA/ TIyOWMHA W3JIO0XKCHHS MaTe-
puasa (Hadu4ue KJIFOYEBBIX TMOJIOKEHUH,
MBICIIEH );

- BH3yanu3aius WHQPOpMAIUU Kak pe-
3yJbTaT €e 00paboTKH (TaOIUIIBI, CXEMBI,
PUCYHKH);

- ohopmiieHHe (aKKypaTHOCTb, COOJTIOIe-
HUE CTPYKTYpBl OPUTHHAIIA).

Co0OecenoBanue

- r1yOWHA, TPOYHOCTH, CUCTEMATUIHOCTh
3HAaHUHU

- aJICKBaTHOCTh IPUMEHSIEMBIX 3HAHUHN
CUTYalluu

- PaIMOHAIBHOCTD UCTIOIB3YEMBIX TMOJI-
XOJIOB

- CTETICHb MPOSBICHUSI HEOOXOTUMBIX
PO ECCHOHAIBHO 3HAYUMBIX JINYHOCT-
HBIX KaYeCTB

- CTETIeHb 3HAYUMOCTH OIPEACIICHHBIX
EHHOCTEH

- MPOSIBJICHHOE OTHOLIEHUE K OMpeie-
JIEHHBIM 00BEKTaM, CUTYaIUsIM

yMEHUE MOJJEPKUBaTh U aKTUBU3UPO-
BaTh Oeceqly, KOPPEKTHOE TIOBEICHUE

[1K-5
[1K-6
[1K-8

3ammuTa BO3ayXa
OT 3arps3HEHUS

KoHucnekr nek-
UAH.

- ONTUMAJIbHBIA 00BeM TekcTa (He Oosee
OJTHOM TPETH OpUTHHAJIA);

- JIOTHYECKOE TIOCTPOCHHE W CBS3HOCTH
TEKCTa;

- MOJIHOTA/ TIIYOMHA H3JIOKEHHS Mate-
puayia (HaJu4ue KITFOYEBBIX IOJIOKEHUH,
MBICIIEH );

- BH3yaju3aius HHGOpMAIUU Kak pe-
3yJIbTaT €¢ 00pabOTKM (TaONHIIBI, CXEMBI,
pHCyHKI);
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- oopmiieHHEe (aKKypaTHOCTb, COOJTOIe-
HUE CTPYKTYphl OPUTHHAIIA).

CobecenoBanne

- FJIVGI/IHa, HpO‘-IHOCTb, CUCTCMATHUYHOCTH
3HAaHUH

- aJICKBaTHOCTh IPUMEHSIEMbIX 3HAHUH
curvyalimuun

- PAIIUOHAJIIBHOCTH I/ICHO.HB?)yeMBIX moa-
XOJIOB

- CTEIEHDb MPOSABICHUS HEOOXOIUMBIX
HDOd)GCCI/IOHa.HBHO 3HAYHUMBIX JIMYHOCT-
HBIX KAQUYCCTB

- CTETICHh 3HAYUMOCTH OIPEACIICHHBIX
IEeHHOCTeH

- IPOSIBJICHHOE OTHOLIEHUE K OIpejie-
JICHHBIM O6’beKTaM, CUTvalusm

YMEHUE TOIIEPKUBaTh U aKTUBU3UPO-
BaTh Oecey, KOpPEKTHOE TOBEACHUE

[1K-5
[1K-6
[1K-8

IIpakTrueckue
3a/lauM; pacyer
IIUKJIOHOB; pac-
4eT (UIBTPOB;
pacuer ckpyOe-
pa; pacder an-
copOepoB; pac-
YETINEKTPO-
¢bunsTpa.

- CIIOCOOHOCTh aHANIM3HPOBATh W 0000-
maTh HHHOPMaIHIO;

- CIIOCOOHOCTh CHHTE3MPOBaTh HOBYIO
nH(pOpMAILIHIO;

- CIIOCOOHOCTh  JIeNlaTh  0OOCHOBAaHHBIC
BBIBOJIbl HA OCHOBE WHTEPIPETALUU HH-
dhopmaruu, pa3bsICHEHNUS,

YCTaHOBJICHHE TMPHUYNHHO-CIIEICTBEHHBIX
CBsI3€H, BBISIBJICHUE 3aKOHOMEPHOCTH.

[IK-5
[1K-6
[1K-8

KoHnTpoabHas
paborta

- IOHUMaHUE METOJAUKH U YMEHHE €€
MpaBHUJILHO MIPUMCHUTD,

- KauecTBO 0hopMIIeHHS (aKKypaTHOCTb,
JJOIT'M4YHOCTB, JJISL YCPTCIKHO-
rpadgu4ecKkux paboT - COOTBETCTBHE Tpe-
OOBaHMSM €IMHOM CHUCTEMBI KOHCTPYK-
TOPCKOM JTOKYMEHTAIIHH );

JIOCTaTOYHOCTD MTOSICHEHU .

3amura BOITHEBIX
00BEKTOB oT
3arps3HEHUSI.

[1K-5
[1K-6
[1K-8

Koucnekr mek-
IHAH.

ONTUMABHBIA 00beM TekcTa (He Oojee
OJTHOM TPETH OpUTHHAJIA);

- JOTUYECKOe MOCTPOCHHE U CBA3HOCTH
TEKCTa;

- TIONHOTA/ TIyOWMHA W3JIO0XKCHHS MaTe-
puasa (Hadu4ue KJIFOYEBBIX TMOJIOKEHUH,
MBICIIEH );

- BH3yanu3aius WHQPOpMAIUU Kak pe-
3yJIbTaT €¢ 00pabOTKM (TaONHIIBI, CXEMBI,
pHCYHKI);

- ohopmiieHHEe (aKKypaTHOCTb, COOJTIOIe-
HUE CTPYKTYpbl OPUTHHAIIA).

CobecenoBanne

- r1yOWHA, TPOYHOCTH, CUCTEMATUIHOCTh
3HAaHUH

- JICKBaTHOCTb MPUMEHSAEMbIX 3HAHUI
CUTYaIUU

- PallMOHAIBHOCTH UCIIOJIb3yEMBIX MO~
XOI0B

- CTETICHb MPOSBICHUSI HEOOXOIUMBIX
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PO eCCHOHAITBHO 3HAYUMBIX JIMYHOCT-
HBIX KaQUCCTB

- CTENEHb 3HAYUMOCTH OMPEICIICHHBIX
LEHHOCTEH

- IPOSIBJIEHHOE OTHOIIEHHUE K Ompee-
JICHHBIM O6’beKTaM, CI/ITyaI_II/I}IM

YMEHHUE TMOIJICPKUBATh U AKTUBU3HPO-
BaTh Oecery, KOpPEKTHOE OBEACHUE

[IpakTnueckue

3a/lauu; pacyer
MPOLIECCOB U
anmnapaToB 3KC-

- CIIOCOOHOCTh AHAIM3UPOBATH M 0000-
maTh HHHOPMaIHIO;
- CIIOCOOHOCTh CHHTE3UPOBaTh HOBYIO

[IK-5 nH(pOpMAILIHIO;
Tpakuuu; pac-
[1K-6 - COCOOHOCTh  JienaTh OO0OCHOBAaHHBIC
4eT AJIEKTPOKO-
I1K-8 ALVISTODA: BBIBOJIBI HA OCHOBE HHTEPIPETAIlUU WH-
Y pa; dbopMaruu, pa3bICHEHUS;
pacuer  a’po-
YCTaHOBJICHUE MPUYNHHO-CIIEICTBEHHBIX
TEHKa; pacyeT .
CBSI3€H, BBISIBJICHHE 3aKOHOMEPHOCTH.
MIECKOJIOBKH.
- IOHUMaHUE METOJIUKH U YMEHHE €€
[IK-5 [IPaBUJILHO IIPUMEHUTD;
I1K-6 - KauecTBO 0hopMIIeHHS (aKKypaTHOCTb,
[1K-8 KoHnTpoabHas JIOTUYHOCTB, JUTS YEPTEIKHO-
paborta rpaguveckux padoT - COOTBETCTBHE Tpe-
OOBaHUSM EIMHOW CHCTEMbI KOHCTPYK-
TOPCKOM JTOKYMEHTAIIHH );
JIOCTaTOYHOCTH MTOSICHEHU .
I1K-5 [1K-5 ONTUMABHBIA 00beM TekcTa (He Oojee
[TK-6 [TK-6 OJTHOM TPETH OpPHUTUHAIIA);

KoHucnekr nek-
UAH.

- IOTUYECKOe TIOCTPOCHHE U CBSI3HOCTh
TEKCTa,

- TIONHOTA/ TIyOWHA W3JO0XKCHHS MaTe-
puaia (Haduuue KIIFOYEBBIX TMOJOKEHUH,
MBICIIEH );

- BH3yanu3aius WHQPOpMAIUU Kak pe-
3yJbTaT €e 00paboTKH (TaOIUIIBI, CXEMBI,
PUCYHKH);

- ohopmiieHHe (aKKypaTHOCTb, COOJTIOIe-
HUE CTPYKTYpBl OPUTHHAIIA).

Co0OecenoBanue

- r1yOWHA, TPOYHOCTh, CUCTEMATUIHOCTh
3HAaHUHU

- aJICKBaTHOCTh IPUMEHSIEMBIX 3HAHUH
CUTYyalluu

- PaIMOHAIBHOCTD UCTIOIB3YEMBIX TMOJI-
XOJIOB

- CTETICHb MPOSBICHUSI HEOOXOTUMBIX
PO ECCHOHAIBHO 3HAYUMBIX JINYHOCT-
HBIX KaYeCTB

- CTETIeHb 3HAYUMOCTH OIPEACIICHHBIX
EHHOCTEH

- MPOSIBJICHHOE OTHOLIEHUE K OIpe/ie-
JIEHHBIM 00BEKTaM, CUTYaIUsIM
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YMEHHE TOJJICP)KUBATh U aKTUBU3UPO-
BaTh Oeceny, KOPPEKTHOE MOBEICHUE

[1K-8

IIpaxkTrueckue
3ala4M : pacyer
nosiurona ThO.

- CIIOCOOHOCTHh AHAIM3UPOBATH M 0000-
maTh HHHOPMAIHIO;

- CIIOCOOHOCTh CHHTE3WPOBaTh HOBYIO
nH(pOpMAILIHIO;

- CIIOCOOHOCTh JieJaTh OOOCHOBAaHHEIE
BBIBOJIBI HA OCHOBE HHTEPIPETAIlMU WH-
dhopmaruu, pa3bsICHEHNUS,

YCTaHOBJICHUE MPUYNHHO-CIICCTBEHHBIX
CBsI3€H, BBISIBJICHUE 3aKOHOMEPHOCTH.

[IK-5
[1K-6
[1K-8

KonTponbnas
pabora

- MIOHUMaHUE METOJUKA W YMEHHE €e
MIPAaBUIIHHO IIPUMCHUTH;

- KauecTBO OQopMiIeHHs (aKKYypaTHOCTbD,
JIOTHYHOCTB, Ut YepPTEIKHO-
rpaduyeckux padboT - COOTBETCTBUE Tpe-
OOBaHMSIM E€IMHOW CUCTEMBI KOHCTPYK-
TOPCKOM JTOKYMEHTAIINH );

JIOCTATOYHOCTD MOSICHEHUH.

3ammTa  OKpy-
JKAIOLEH Cpebl
OT DHepreruye-
CKOrO  BO3JEH-
CTBHUSL.

[IK-5
[1K-6
[1K-8

Koucnekr mek-
IHAH.

ONTUMAaJIbHBIH 00bEM TekcTa (He Oojee
OJIHOW TPETH OPUTHHAIIA);

- JOTUYECKOe TOCTPOCHHE U CBA3HOCTH
TEKCTa,

- TIONHOTA/ TIyOWMHA W3JIO0XKCHHS MaTe-
puana (HaJuuue KIFOYEBBIX IMOJIOKEHUH,
MBICIIEH );

- BuU3yanu3anusi MHQOpMAIMH Kak pe-
3yJIbTaT €¢ 00pabOTKM (TaONHIIBI, CXEMBI,
PUCYHKH);

- oopmiieHHE (aKKYpPaTHOCTH, COOMIOIe-
HUE CTPYKTYPbI OPUTHHAIIA).

Co0OecenoBanue

- FHyGI/IHa, HpO‘-IHOCTB, CUCTCMATHUYHOCTH
3HAHHUH

- AICKBATHOCTH HpI/IMeH}IGMBIX 3HaHHﬁ
CUTyalluu

- paluOHAJIBHOCTD I/ICHO.HBBYGMBIX moa-
XOJIOB

- CTCIICHD IIPOABJICHUA H€O6XOI[I/IMBIX
PO eCCHOHAITBHO 3HAYUMBIX JIMYHOCT-
HBIX KaQUYCCTB

- CTENEHb 3HAYUMOCTH OMPEICTICHHBIX
LEHHOCTEH

- IPOSIBJIEHHOE OTHOIIEHHUE K Ompee-
JICHHBIM O6’beKTaM, CUTyallusaM

YMEHHUE TMOIJICPKUBATh U AKTUBU3HPO-
BaTh Oecely, KOPPEKTHOE TOBEICHUE

2 MeToauveckue MaTepuaJibl, ONpeae/siiolme NpoueIypbl OLeHUBAHUS 3HAHM,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeAITeJIbHOCTH, XapaKTepu3youue npouecc GopmMupo-
BaHHUS KOMIIeTEeHI NI
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Meroauueckue Marepuaisl, ONPEACIIAONIUe MPOLEeaYPbl OLEHUBAHUS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIM) OMBITA AEATEIBHOCTH, IPEJCTABICHBI B BUJIE TEXHOJOTUYECKON KapThl AUCIH-
TUTHHEI (Tabnuma 3).

Tabnuua 3 — TexHonornyeckas kapra

Haume-
HOBaHHe
OIleHOY-
HOI'0
cpeacTrsa

Cpoxn
BbITIOJI-
HeHHsl

HIxkana
OLlCHHBAa-
HUA

Kpurtepun
OLICHUBAHUS

6 cemecTp

IIpomexyTouHas arrecTanus B popme «3auer»

Koucnekt
JIEKIINI

B Teue-
HHC
ceme-
cTpa

30 GamIoB

30 6ayTOB - CTYJEHT MOJIHOCTBHIO MOTOTOBUIT
KOHCTIEKT JIeKIIMHA. AKKYpaTHO 0()OpMIIEHO Ipa-
(uyeckas 1 TEKCTOBbIE YAaCTH KOHCIIEKTA.

24 Ganna — CTYACHT MOJHOCTHIO TIOJTOTOBIII KOH-
cnekT Jeknuil. EcTh 3amedanus Kk 0oopMIICHUIO
rpaduUecKoi U TeKCTOBOW YaCTsAM KOHCIIEKTA.

18 6ammoB — KoHcniekT He MONHBIN (OTCYTCTBYIOT
He Oonee 1 nexnun). HeOpexHoe odhopmienue
KOHCIIEKTa.

12 GannoB— B KOHCIIEKTE OTCYTCTBYET 2€ JICKIHA.
He6pexxnoe odopmiieHre KOHCTIEKTA.

0 6amioB — OTCYTCTBYET OoJjiee 2X JIEKIHH.

[IpakTu-
4ECKOe
3aJlaHue
1o

B Teue-
HHE
ceMme-
cTpa

55 OamoB

(11 3amau
C MaKCH-
MaJbHOH
OLICHKOH 5
0ajIoB 3a
3az1ady)

5 6aIoB - CTYACHT NPABUIIBHO BBITIOIHUI MPaK-
THUYecKoe 3a1anne. [lokasan oTIuYHbIC 3HAHUS B
paMKax OCBOCHHOTO Y4eOHOro Marepuaia.

4 Gana - CTyJCHT BBIIIOJHII IPAKTHYECKOE 3a/1a-
HUe ¢ HeOonpIMMHU HeTouHocTsiMU. [Tokazai xo-
poIIre 3HaHUs B paMKaxX OCBOGHHOTO y4eOHOTO
MarepHarna.

3 Ganna - CTyJCeHT BBIIOIHWII IPAKTHYECKOE 3a/1a-
HUE C CYIIECTBEHHBIMU HeTOUHOCTsIMU. [Tokazan
yJIOBJICTBOPHUTEIbHBIC 3HAHNS B PAMKAaX OCBOCH-
HOTo y4yeOHOro MaTepHaa.

2 Gana - IpH BHITOJHEHNH MTPAKTUIECKOTO 33/1a-
HUS CTYJICHT MIPOAEMOHCTPHPOBAI HEJOCTATOU-
HBI/ YPOBEHb 3HAHUI.

0 6ayuI0B — 3a1aHNE HE BHINOJIHEHO.

Kon-
TpOJbHAs
paborta

B Teue-
HHC
ceme-
cTpa

40 6ayu10B

40 GaIoB - CTYJIEHT MTPaBUJILHO BBITIONHUI 3a/a-
Hue. [lokaszan oTIMYHBIC BlIaJCHHUS HAaBEIKAMH
MPUMEHEHUSI OJIYYEHHBIX 3HAHUN U YMEHUU TIPU
pelnieHny mpodecCHOHABHBIX 33]]a4 B PaMKaX
YCBOEHHOTO yueOHOTO MaTeprana. OTBETHII Ha BCE
JOTIOJTHUTEIbHBIE BOIIPOCHI HA 3aIlIUTE.

30 6ayTOB - CTYJEHT BBITIOJIHUJI 33JIaHUE C HE-
OonpImMu HeTouHOCTAMHU. [Tokazan xoporme
BJIaJICHUS] HABBIKAMH MIPUMEHEHHUS MTOTYyYECHHBIX
3HaHUI U yMEHUH MPH pellieHNH PO ecCuoHab-
HBIX 33/1a4 B paMKaX YCBOCHHOTO y4eOHOro mMaTe-
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Haunme-
Hopanue | Cpoxm | IllIxkana
OLICHOY- | BBINOJI- | OLlCHUBA-
HOT0 HEeHUsl | HUA
cpeacTBa

Kpurepun
OlLlCHUBAHUS

puana. OTBeTHII HA OONBIINHCTBO TOTIOTHUTEIh-
HBIX BOIPOCOB Ha 3aIUTE.

20 6anoB - CTYIEHT BBIIIOJIHMII 33/1aHUE C CYIIIe-
CTBEHHBIMU HeTOYHOCTAMU. [loka3zan ynoBieTBo-
pUTEIBHOE BJIaJICHUE HABbIKAMU TPUMEHEHUS T10-
JIyYEHHBIX 3HAHUN U YMEHHI NIPU PEIICHUH TIPO-
(heccroHaIbHBIX 33724 B paMKaX YCBOCHHOTO
yueOHoro marepuaina. [Ipu oTBeTax Ha TOMOIHU-
TeJIbHBIC BOTPOCHI Ha 3aIIUTE OBLIO JOMYIIECHO
MHOI'0 HETOYHOCTEH.

0 GayIoB - IPU BHITIOTTHEHUH 3a/I1aHUS CTYJICHT
MIPOJIEMOHCTPHUPOBAI HEJOCTATOYHBIA YPOBEHb
BJIQJICHUSI HABBIKAMU PUMEHEHUS MOJTY4CHHBIX
3HAHUN ¥ YMEHHUM MPU PEIICHUH MPOdheCcCHOHaATb-
HBIX 33]]a4 B PaMKaX YCBOCHHOT'O y4eOHOTr0 MaTe-
puaina. [Ipu oTBeTax Ha TOMOJIHUTEIBHBIE BOIIPO-
CBI Ha 3aIUTE OBLIO JOIMYIIEHO MHOXKECTBO He-
TOYHOCTEH.

HUTOTIO: - 125 6an- | -

JIOB
Kpurtepun oneHku pe3yjibTaToB 00y4eHHsl 10 JUCHUIINHE:

[ToporoBblif (MUHMMAIbHBIN) YPOBEHB JAJIs aTTecTaluu B popme 3auera — 75 % 0T Makcu-
MaJIbHO BO3MOHOM CyMMBI O6aiioB 94.

3AJJAHUA IJIs1 TEKYIIEI'O KOHTPOJIA
3ananus AJ51 NPAKTHYECKHUX padoT.

Pa3nea Nel «3amura BO3ayXxa OT 3arpsi3HEeHUsD»

Pemenuie 3a1au 1o onpeaeneHUIo0 pa3MepoB ammapaToB JAJs OUYHMCTKHU BO3AyXa U MX PEKHUMOB
paboThI

Tunosblie 3axa4un

3anaun Ne-Ne 1-6, BapuanTel Ne-Ne 17,18 (cM nmpuiioskeHue).

Pazngea Ne 2 «3ammTa BOAHBIX 00bEKTOB OT 3arPsi3HEHUSD)

Pemienue 3aiau o onpeAesieHUI0 pa3MEPOB aIapaToB JJIi OYMCTKU BOJBI U UX PEKUMOB pa-
00THI

Tunosble 3a7a4un

3amaun Ne-Ne 7-10 BapuanThl No-Ne 17,18 (cm npuitoxkeHue).

Pa3znen Ne 3 «YTuausauus npon3BoACTBEHHBIX 0TX0/10B»

Pemienue 3amad no onpeaeneHno xapakrepuctuk noiaurona ThO

Tunosble 3a7a4un

3amaua Ne 11 BapuanTer No-Ne 17,18 (cm nmpuiioxxkeHue).

KonTpoabHas padora
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Pemenne 3amaq no OMPCACIICHUIO PCKUMHBIX , 4@ TAKKC OCHOBHBIC PAa3MCPELI allllapaToB IO pas3-
AcIaM «3almuTa BO3AyXa OT 3arpAaA3SHCHUNA», «3alllUTa BOAHBIX 00BbEKTOB OT 3arps3sHCHUA»,
«YTHJIA3AIMA MTPOU3BOACTBCHHBIX OTX0A0B)».

PT'P cocrout u3 11 3anau. Bapuants! 3anauq Ne-Ne 1-16 s PI'P npuBeneHsl B IpuiioKeHuu (8a-
PpUaHmMol 8610AOMCS NPENn0Oasamenem).

KoHTposibHBbIe BONPOCHI VIl 321U THI KOHTPOJIbHOM padoThI

. CymHocTs nporecca puiabTpanuu.

. Knaccugukanus GuibTpoB 1o TUy nNeperopoakH.

. [TapameTpsl, XapakTepu3yroue Ipouecc GpUuiIbTparu.
. UTo 03HauaeT MakCUMalbHOE BpeMs paboThl ¢puinbTpa?
. CYIIIHOCTh M€TOJIa MOKPOW OYUCTKH T'a30B.

. Knmaccudukanus anmaparoB MOKpOi OYUCTKH.

. [IpuHnunm pabote U knaccudukaus GOPCyHOK, 00J1aCTh MPUMEHEHHS.
. [TapameTps! hopcyHOK.

. Uto Takoe abcopO1us, aacopOIus, xemocopOuust u recopOusi?
10. CopOeHTBI 1 TpeOOBaHUS K HUM.

11. ITapameTpsl iporiecca aicopOInm.

12. O65acTb NpUMEHEHUs COPOIIHH.

13. ITpunIU paboThl EKTPOPUIBTPA.

14. BonbramnepHasi XapakTepUCTHKA SJIEKTPOPHIbTPA.
15. Knaccudukanust 3meKTpoduIbTPOB.

16. [TapameTpsl 251€KTPOYUITBTPOB.

17. Yto Takoe sKCTpaKius?

18. TexHOIOrnYeCKHre MPOIECChl KUIKOCTHON IKCTPAKILIUH.
19. Knaccudukanus s5KCTpaKTOPOB.

20. TpeGoBaHuUs K SKCTpareHTaM.

21. DAEKTPOXUMHYECKHUE METOIbI OYMCTKH CTOYHBIX BO/I.
22. B ueM 3akiI04aeTcst mpolecc IEKTPOKoaryIsuuu?
23. Knaccudukanust 37eKTpOKOoaryssiTopoB.

24. IlpenMyiiecTBa U HENOCTATKH 3JIEKTPOKOATYIISLUU
25. MexaHn3M OMOXUMHUYECKONH OYMCTKHA CTOYHBIX BOI.
26. Yro Takoe BIIK u XIIK?

27. Knaccudukanusi OMOIOrHIECKUX COOPYKEHUM.

28. YUrto u3 cebst mpeacTaBIsieT aKTUBHBIN W17

29. YUto Takoe npouexuBaHue?

30. JIns yero npuMeHsII0TCs IECKOIOBKU?

31. JlaiiTe kmaccuuKanuo OTCTOWHUKOB.

32. Jlns 4ero NpuMeHsIoTcs HeTeNOBYIIKH?

O 0 1IN DN W —

KoHTpoabHBbIE TeopeTHYeCKHe BOMPOCHI IJIs COOeceI0BaAHMS.

1. Knaccudukarus 1eTy4ux NpOMBIIUIEHHBIX BEHIOPOCOB 110 COCTAaBY.

2. Jleryure mpOMBIIIIICHHBIE BBIOPOCHI (BUIBI).

3. Kimaccuduxkariust a3po30IbHBIX U TapOra30BbIX BEIOPOCOB.

3. XapakTepUCTUKHA U CBOMCTBA a3pO30JICH.

4. Mopdonorust yactur (Ko3pGUIHEHT POPMBI).

5. ducnepcHocTh aspo3osneil. [TapaMeTpbl AUCIIEPCHOTO COCTaBa a’po30JIei.
6. Kimaccuduxariyst TBepIbIX aspo30Jiei 10 TUCIEPCHOMY COCTaBYy.
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7. OCHOBHBIE XapaKTEPUCTUKHU a3PO30JIbHBIX YACTHII.

8. Dnektpuzarus adpososeil. [lonstue Tpubo3apsiga a3po30ei.

9. Knaccugukaius OCHOBHBIX METOJIOB OYUCTKH ra3zoB. "Cyxue" u "MOKpbIe" METOIbI OUMCTKH
ra3os.

10. JlocTonHCTBa ¥ HEAOCTATKU "CyXHX' METOJ0B OUUCTKH.

11. JocTtonHCcTBa M HEAOCTATKHU "MOKPBIX' METOJOB OUHCTKH.

12. XapakTepuCTUKH anmapaToB AJig OYUCTKU ra3oB. [lapameTpsl mpoliecca OUUCTKU ra3oB.

13. O6u1ast 1 ppakmoHHAsI CTENIEHN OYUCTKH T'a30B.

14. IIsineocagurenpHble KaMepsl. IHEpLIMOHHBIE U JKaTI03UMHBIE BLICYIOBUTENH.

15. LlenTpoOexubie UKIOHBL. [TpuHIIMT paboTh IUKIOHA. KOHCTPYKITMY ITUKIIOHOB.

16. Moxkpsie nbuteynoButenu. [lonsie razonpompiBatenu. Tapenbuarbie U 0apOOTaKHOTICHHBIE
ra3ornpombiBaTeniu (CKpyooOepsl).

17. Annapats! Tuna L{BIT u IIBM.

18. Cpy60epsr Bentypw.

19. DHepreTrueckuii MeTo pacueTra 3(p(HEKTUBHOCTH MOKPBIX MBLICYTOBUTENEH.

20. ®uibTpbl. PUTBTPHI TOHKOW OYUCTKH.

21. DnexTpodUIBTPHI.

22. OCHOBHBIE METO/IbI OUYMCTKH MPOMBIIIICHHBIX BBIOPOCOB OT TOKCUYHBIX Ta30BBIX MTPUMECEH.
23. ABcopOepsbl 1 afcopOephl ISl OYMCTKHU MPOMBIIIEHHBIX BEHIOPOCOB OT TOKCHYHBIX Ta30BBIX
MpUMeECEH.

24. YcrpoiicTBa IS KAaTATUTHIECKOTO U TEPMUYECKOT0 00€3BPEKUBAHUS, KOMOMHHPOBAHHBIC
YCTaHOBKH Ha UX OCHOBE.

25. IlogaBneHue BbIICTICHUS! TOKCUYHBIX Ta30B B ICTOYHUKE UX 00pa30BaHUsI.

26. Knaccudukanmsi CTOYHBIX BOJ M X XapakTepucTuku. Kareropun Bomoemos. [lokazarenu
KauyecTBa BOJHBIX OOBEKTOB.

27. Knaccudukanusi METOJIOB M1 OCHOBHBIC allTiapaThl OYMCTKY MMPOMBIIIIICHHBIX CTOKOB. Mexa-
HUYECKHUE, XUMUYECKHE, (DU3UKO-XUMUIECKHE U OMOXUMHUYECKHE METO IbI OYMCTKH CTOYHBIX
BO/I.

28. MexaHn4ecKre METOIbl OYMCTKU CTOYHBIX BOJI. [IpolexkuBanue, oTcTanBaHue u (GUIbTpo-
BaHUeE.

29. AnnapaThl MEXaHUYECKOW OYMCTKU CTOYHBIX BOJI: PEIIETKHU, IECKOJIOBKH, OTCTOMHUKH,
yCpeIHUTENU, HEPTENOBYIIKH, IIUKIOHBI, MEXaHUYECKHE (QUIBTPHI.

30. PuU3UKO-XUMHUUYECKHUE METOALI OUUCTKU CTOYHBIX BO/I.

31. Annapatsl GU3UKO-XMMHUYECKHUX METOJOB OUUCTKH CTOUHBIX BOJ: JIEKTPOKOAryJIATOPHI,
¢ioTaTopel, COPOIIMOHHBIE YCTAHOBKH, aJICOPOEPHI.

32. Annapatsl GU3UKO-XUMHUYECKHUX METOJOB OYUCTKH CTOUHBIX BOJ: HOHOOOMEHHBIE YCTaHOB-
KW, YCTAHOBKH YIbTpaQUILTPAIIK, 0OpaTHOTO OCMOCA M SJICKTPOIUAIIN3A.

33. XUMHYECKHE METOIBI OUUCTKHU CTOYHBIX BOJI.

34. AnmapaTsl XUMMHYECKHUX METOJOB OYHUCTKHA CTOYHBIX BOJI: HEHTPAIU3aTOPhI, QUIHTPHI-
HENTpaIn3aTophl, XUMHUUECKHE PEAKTOPbl. ANnapaThl Ui epepadOTKH OKCUIOB CTOUHBIX BOJ.
35. buonornueckue METOALI OUUCTKH CTOYHBIX BOJI.

36. AnnapaTsl OMOJIOTMYECKUX METOJJOB OUMCTKH CTOUHBIX BOJ: a3paTopbl, a3POTEHKH, OKCH-
TEHKHU, METaTCHKHU.

37. Knaccudukaruys oOIMX U CHeuaIbHbIX METOI0B IepepaboTKH TBEPABIX 0TX010B. O0e3-
BpPEKUBAHUE TBEPJBIX OTXOOB.

38. Meronbl u3menbueHus, Kiaccudukaiu, 000oraieHus cenapari, KOMIaTUPOBaHus, Tep-
MHYECKOM 00pabOTKH TBEPBIX OTXO/I0B.

39. OcHOBHBIE anmnapatsl A7 nepepaboTKu U 00€3BPEKUBAHUS TBEPABIX OTXOA0B: IPOOUIIKH,
MEJIbHULIBI, TPOXOThI, CMECUTEIH, OTCAIOYHBIC MALITUHBI U LLTIO3bI, CENapaTOphbl, MPECCHI, IEYU U
TepMHUECKOE 000pYyI0BaHUE U JIP.

40. BropuyHOe UCTIONBL30BaHNE OTXOJIOB MPOU3BOICTBA U IOTPEOICHUSI.

41. YTunmzanus pa3IM4HbIX BUJI0B OTXO/OB.
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42. OcobeHHOCTH pabOTHI C TOKCUYHBIMHU M PaIHOAKTUBHBIMU O0TX0AaMu. [Ipumensemoe o0opy-
JIOBaHHE.

43. YcTpoiCTBO MOJTUTOHOB.

44. 3amura OKpyKarouenl cpesibl OT SHEPTeTHYECKUX BO3CHCTBUM.

45. 3ammTa OT 3J€KTPOMAarHUTHBIX MTOJIEW U MOHNU3UPYIOIINX U3ITy4EHHUH.
46. AnbTepHAaTUBHBIE UCTOYHUKHN YHEPTHH.
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Jlucr perucrpaunu usMenenni k PII/{

Homep nporokoina 3acenanus kadeapsi,
JaTa yTBEPKACHUS U3MEHCHUS

KonnuectBo
CTpaHMI]
N3MEHEHUS

Iloamuce
pa3paboTunka

PIIJI
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IMPUJIOXEHUE 2
SAJAHUA JJIA BBINIOJIHEHUSA ITPAKTUYECKHUX PABOT 1 KOHTPOJIb-

HBIXPABOT
PA3JIEJI Ne 1. 3amuTa Bo3ayXa oT 3arpsAi3HeHMUsI.

3AJJAYA Ne 1. PACYHET IHMKJIOHOB

Leas padoTsl: mproOpeTeHUE HABBHIKOB MO BHIOOPY M pacdeTa Ta300YHMCTHBIX arllia-
patoB (ITUKJIOHOB).

[MpuHIMn paboThl NUKIOHA OCHOBAaHO HA pa3/elIeHHE B3BEUICHHBIX YAaCTHUI[ OT Ta30BO-
ro MOTOKa IO/ BO3JCHUCTBHEM IIEHTPOOESKHBIX chi. LleHTpobexHbiii 3dexT cuibHee mpo-
SBISICTCS Y KPYIHBIX YaCTHII, TOATOMY IMKJIOHBI TpEeIHA3HAYCHBI Ui TpyOoil MexaHWde-
CKOW OYHCTKU BBIOPOCOB OT KPYITHOW M TSDKEJIOHM TBUIH, HApUMeEp, Ui YJIaBIMBaHHS 30715,
00pa3yromeicst pu CKUTAHWH TOTIJIMBA B KOTJIAX TEIUIOBBIX CTAHITUH.

I[J'I}I pacycTa NUKJIOHa HGO6XOI[I/IMO HUMCTD CJICAYIOIUC UCXOAHBIC TaAHHBIC! OGBGM OUHIIaeMOI0
raza Q, M /c; TUIOTHOCTH Ta3a Mpu pabovMX YCIOBUSX P, KI/M ; BI3KOCTb Ta3a Ipu pabouei TeM-
nepatype W, [a-c; qucnepcHsiii cocras nbutu d50; BxoaHas KoHieHTpanus nbud Cgyx, I/M; Tpe-

Oyemast 30 PeKTUBHOCTh OUUCTKH T).

B Poccum npuHAT cneayronmil psii BHyTPEHHETO TUIIOBOTO IHaMeETpa [IUKJIOHOB

D, mm: 150; 200; 300; 400; 450; 500; 600; 700; 800; 900; 1000; 1200; 1400; 1600; 1800;
2000; 2400; 3000.

ByHKepbl UKIOHOB MMEIOT IMWIMHApUYECKYIO (hopmy muamerpom 1,5D nmns mu- nmH-
npudeckux U 1,2D 1 KOHWYECKUX MUKJIOHOB. BhICOTa MUIMHAPHYECKOM YacTH OyHKepa co-
crasiser 0,8D.

Pacyer uKII0HOB BEYT METOIOM ITOCIIEI0BATEIBHBIX MPUOIMKEHUH.

Metoauka pacuera

1. Onpenensior onTUMaNIbHYIO CKOPOCTh IBHKEHMS Ta3a Wopr B 3aBHCHMOCTH OT THIIA
UKJI0Ha (Tabs. 1).

Tabmumna 1
OnTuManbHas CKOPOCTh IBIKEHUS Ta3a Wopr B 3aBUCHMOCTH OT THIIA [IUKJIOHA
Tun nukiona [[{H-24 [IH-15 1{H-11 CJIK-IIH-33 |CK-11H-34 |CK-11H-34m
Wort, M/C 45 3,5 3,5 2,0 1,7 2,0
2. PaccuuTHIBAaIOT IMAMETP LUKJIOHA:
D= |2 ®

7ZVVOH T
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[TomryueHHOe 3HaYeHHE HEOOXOAWMO OKPYIIIUTH A0 OJMKaWero TUIOBOro 3Ha- yeHus. Ecnu
3HadeHrne D mpeBbIIaeT MakCUMaabHOE TUIIOBOE 3HAYEHUE, TO HEOOXOIUMO MPUMEHSIThH JIBa WM

Ooiee napaijiCJibHO YCTAHOBJICHHBIX TUKJIIOHOB.

3. PaccumTHIBAIOT JICHCTBUTENBHYIO CKOPOCTh TIOTOKA B IIUKJIOHE:

riae N — uncito HUKIIOHOB.

3HaueHne W He JODKHO OTKIIOHITHCS OT Wont Oosiee ueM Ha 15 %.

w=4-Q/n-N-D",

2

4. PaccunThIBarOT KO3(Q(UIHEHT THAPABIMIECKOTO COPOTHBIICHHS:
R=k1-k2-R500,

@)

3)

rae k1 u k2 — monpaBounbie k03¢ ¢unmeHTsl, 3aBucsume ot D, Cpx u Tuna mukioHa (tadm.
2 u 3); R500 — koo dunmenT ruppasamdeckoro conporusieHus npu D=500 mm (tabm. 4).

3nauenus K1 mpu paznuyabix D 1 THIIOB IMKIIOHOB

Tabnmma 2
Tumn nuKiIoHa D, Mmm
150 200 300 450 >500
I[H-11 0,94 0,95 0,96 0,99 1,0
IIH-15, [1H-24 0,85 0,9 0,93 1,0 1,0
CJK-IIH-33, CK-11H-34 u 34m 1,0 1,0 1,0 1,0 1,0
3nauenus K2 nipu pasnuunbix Cpx ¥ THIIOB IUKIOHOB
Tabmura 3
Tun nukiIoHa Chx, T /M3
0 10 20 40 80 120 150
IMH-11 1 0,96 0,94 0,92 0,90 0,87 -
IIH-15 1 0,93 0,92 0,91 0,90 0,87 0,86
1HH-24 1 0,95 0,93 0,92 0,90 0,87 0,86
CJIK-11H-33 1 0,81 0,785 0,78 0,77 0,76 0,745
CK-11H-34 1 0,98 0,947 0,93 0,915 0,91 0,90
CK-11H-34m 1 0,99 0,97 0,95 - - -
3uauenus R500 B 3aBUCHMOCTH OT THIIOB IIMKJIOHOB
Tabmuna 4
Tum nukioHa Brixiomn B: Tum nukioHa Brixiomn B:
aTMochepy TUIp. CeTh aTMochepy CHIIP. CETh
1MH-11 245 250 CJIK-11H-33 520 600
1{H-15 155 163 CK-11H-34 1050 1150
1{H-24 75 80 CK-I1H-34m - 2000
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5. PaccuuTHIBaIOT 3HAYEHHE MHAPABIMYECKOrO COMPOTHBICHHSL:
1 2
AP:PBX_PBI)IX: /ZRer . (4)
6. Onpenensor >p(PeKTUBHOCTH OUMCTKH:

n=0,5-(1+d(x)), )

rae O (x) — rabmuunas GyHKIMs mapamerpa x (tadm. 5 u 6):

x=0,8-Ig ey

(6)
750
3Havenne dT5( B 3aBHCUMOCTH OT THIIA IIUKIIOHA
Tabnuma 5
Tun nuxsona [[{H-11 [[H-15 11H-24 CIAK-IIH-33 (CK-IIH-34 |CK-I1H-34m
dT50 8,5 4,5 3,65 2,31 1,95 1,3
3HayeHue @D(X) B 3aBUCUMOCTH OT TapaMeTpa X
Ta6nuia 6
X -2, -2,0 -1,6 -1,4 -1,2 -1,0 -0,8 -0,6 -0,2
D(x) 0,004 0,023 0,055 0,081 0,115 0,159 0,212 0,274 0,421
X 0 0,2 0,4 0,6 0,8 1,2 1,6 1,8 2,1
D(x) 055 10,579 0,655 0,726 0,788 0,885 0,964 0,964 0,997
3Havenue d50 onpenensercs mo Gopmye:
D p,T
— . . /«l
D py ' Wiz
ds, = d;sp ' W (7)
Hr T

I Py — IUIOTHOCTh YacTHUIBL, I — BSA3KOCTh Cpeibl; W — CKOpocTh moToka; DT=600 mm;

pyT=1930 Kr/M3; uT:22,2-106 ITa-c; wT=3,5 M/c (MHIOEKC «T» O3HA4YacT THUIIOBOC 3HAYCHHE

rapameTpa).

7. OcymecTIsIOT BHIOOP LMKIOHA. ECIM pacdeTHOEe 1) MeHbLIE TpeOyeMoro, TO
HEOOXOMMO BBIOPATH JIPYrod HUKIOH C OOJIBIIMM THIPABIMYECKUM CONPOTHUBICHHEM R.
MOXHO TIOTTE30BaThCS (hOPMYJIOH :

2
R, \1-n,

e MHAEKCH 1 U 2 COOTBETCTBYIOT JIBYM PA3IMUHBIM IIUKJIOHAM.

-Wl.Dl 8
W, D, ®
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8. PaccuMTHIBAIOT KOHCTPYKLMOHHbIE Pa3Mephl IuKIoHa (puc. 1 u 2, Tabn. 7) B co-
OTBETCTBUH C JrameTpoM D BBIOpaHHOTO LUKIIOHA:

x =k-D, )]
rJe X — mapaMerp IMKIOHa (IuameTp, MIMpHHA, BbicoTa); K — KO3((HIMEHT MpOomopHroHaib-
HoctH (Tabu. 7).

Pamuyc ynmurku:
p=D/2+b-¢/2-, (10)
rae b — mmpuna BxogHoro marpyoka; ¢=135°=2,35 pan.
3nayenus kod¢pduuuenta nponopiroHanbHoctd kK T
Tab6mauma 7
[Tapamerp Tun nukiaoHa
[TH-11|[TH-15 [TH-24 \CAK-I1H- |(CK-11H-34 |CK-11H-
1 2 3 4 5 6 7
HaMeTp BBIXJIONMHOM TpyOs! d 0,59 0,334 0,34 0,22
Jlnametp npuieBbimycknoro orseperust d1  0,3-0,4 0,334 0,23 0,18
Jlnamerp BXoaHOro narpyoka b 0,2 0,264 0,214 0,18
JlinHa BXOHOTO naTpyoka | 0,6
1 2 3 4 5 6 7
BricoTa BXoHOro natpyOka a 048 0,66 1,11 [0,535 0,515 0,4
Bricora BeixsionHoi Tpyos! (BT) hr 156 1,74 2,11 10,535 0,515 0,4
Bricora BHemHeit yactu (BT) hp 03 03 04 0,2-0,3
BricoTa nmummHapuueckoit yacti Hi 2,06 2,06 2,11 10,535 0,515 0,4
Bricora konyca Hk 20 2,0 1,75 30 211 2,6
Bricora ycranoBkH (aanna ha 0,1
OGuas BeIcOTa HuKiIoHa H 438 1456 W26 [3,835 2,925 | 33

9. HauepTuTh cCXeMy IIMKJIOHA U IPOCTABUTH KOHCTPYKIIMOHHBIE Pa3MEPhl B MUILIH-

Mmetpax. (puc 1;2)




31

i d P
1 E“ I ! & 15
a4 i m:: A L
vl L]0 'y 11 X1
I cIBRIRE]S
i 1 - 1 ¥ . A
s=q== |
g :
T y C !
A 1 !. . 0
I | I
{ | TR
| 5 . f -
&\, I < ! ol &
Y ¥ Y i 3 A J
LR QLIPS b le
Puc. 1 Puc. 2
BapuanTs! 3a1au (MCXOJHBIE JAHHBIE)
Taomuma 8
Ne pap. [Tun ikinoHa | 4,3/ Jewy nid e wr/ S aw wr/anS 10100 oo
1 [[IH-11 12 40 1,34 1930 22,2 0,95
2 |IH-11 15 120 1,35 2230 22,1 0,65
3 |IH-15 17 80 1,36 1650 22,0 0,75
4 [IH-15 20 10 1,37 1700 21,9 0,95
5 |H-24 25 20 1,38 1750 21,8 0,90
6 |[[IH-24 30 40 1,39 1900 21,7 0,85
7  |CAK-11H-33 8 150 1,33 2130 21,6 0,65
8 |CK-11H-34 5 80 1,32 2050 21,5 0,75
9 |CK-IIH-34m 1 40 1,31 2100 21,4 0,75
10 [[IH-11 10 80 1,24 1900 21,2 0,90
11 [IH-11 14 80 1,25 2130 21,1 0,75
12 [[IH-15 16 40 1,26 1750 21,0 0,85
13 [[IH-15 22 20 1,27 1800 22,9 0,85
14 [11H-24 20 40 1,28 1850 22,8 0,80
15 [[H-24 25 80 1,29 1950 22,7 0,85
16 |CAK-IIH-33 9 120 1,35 2230 22,0 0,90
17 |CK-11H-34 7 80 1,37 1700 21,7 0,85
18 |CK-I1H-34m 3 40 1,39 1900 21,7 0,80

SAAYA Ne2. PACYET TTOPUCTBIX METAJUIMYECKUX OWIBTPOB U OYUCTKH

BLIBPOCOB OT ITbIJIA
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ean padoThl: MpHOOpPETCHHWE HABBIKOB W 3HAHMU IO PACUETy M KOHCTPYKIIMU TIOPH-
CTBIX (PUIBTPOB.

Abcontomnas moHKOCMb OYUCMKU — ITO MAKCHMAIIBHBIA pa3Mep YacTHll, Mpo- IIel-
mux yepe3 GuiIbTp. Homunanvhas moOHKOCMb OYUCWKU — 3TO Pa3Mep YacTHll, sl KOTO-
peix (dpakiuonHas 3¢dexruBHocTs ounctku paBHa 0,97. [Ipemmoutn- TenpHBIN psag: 1; 2; 5;
10; 16; 25 MkM | T. 1.

Iopucmocmuto unvmposiemenma Ha3bIBaeTCs OTHOIICHHS O0BEMa ITYCTOT

(Vn) k momHOMYy 00BeMy (ubTpodiemenTa (V):
=vn/V.(1)
3
Cropocmv ¢unompayuu — 3T0 OTHOIIEHHWE 00beMHOro pacxoma Q (M~/c) ouu- maemo-
. 2
TO BELIECTBAa K IUIOma M (GribTpyromei moBepxuoctu F (M"):

w=QIF.(2)

2
VY aenbHast MaccoBasi MPOMYCKHAsE CIIOCOOHOCTh (mnbTpa G Kr/(M ™ -C):

G=wp,(3)

3
IJIe p — IVIOTHOCTh OYMIIIAEMOTr0 BEILIECTBA, KI/M .

T'uopasnuueckoe (aspoounamuyeckoe) conpomuenerue Guibmpa — 3T0 Pa3HOCTh JaBJie-
HUI Ha BXone M BbIXxone ¢uibTpa. [IpM NMpOEKTUPOBAHWM HA3HAYACTCS HAYAIbHOEC U KOHEY-
HOoe conpotuBieHue (uibTpa. [Ipyn HOCTIKEHHMH KOHEYHOTO CO- IMPOTHBJICHHS TMporecc (puib-
Tpalyy MPEeKpaIaeTcs, 1 GUIbTP MOJBEPraeTcsl pereHeparum.

Mertoauka pacuera

1. Beibuparor marepuan s M3rOTOBJIEHHS (MIBLTPOSIEMEHTA, MCXOAS M3 YCIOBHS DKCILTyaTa-
MK (UIIBTpa, MPOYHOCTHBIX, KOPPO3MOHHBIX XapaKTEPUCTUK Mare- pHaia U SKOHOMHUYECKUX
cooOpakeHUI (WK TI0 BapuaHTY).

2. OnpenensioT MaKCUMANbHBIH pasmep 1op diy maxe, MKM:

dir make = 3010 a6, (4)

rae dro abc — a0COIIOTHAS TOHKOCTH OYHCTKH, MKM.

3. Onpenensior cpenuuii pasmep mop diy cps MKM:

drcp =1,25- d MaKC'H0'3,(5)

rre I1— nopucrocts GuinbTposIeMeHTa.

4. OHpe,I[eJ'IﬂIOT pasMEp 4acTul IOopoIIKa MJIsI M3rOTOBJICHUA (bI/IJ'IBTpOSJ'IeMeHTa
dq cp: MKM:



33

dq cp = dr[ cp/ H2.(6)

5. HasnavaroT ToNImHy (QUIKTpodIeMeHTa N Mo TEXHONOrHYECKMM M HPOYHOCTHBIM COOOpaske-
HusiM B mipeaenax 0,25-5mm (00braHO — 1MM).

6. HaxoaaT cKopocTh NOTOKA B TTopax Wiy, M/c:

W, = APHAq ) dIZY.CP ,M/C
208hu

()

rae APgay — HavanbHOe compotuBieHue ¢puiabTpa, [la; YU — BI3KOCTh (PUIIBTPYEeMOro BEIecTBa,
Ila-c.
7. OnpenenstoT iomaap GUIbTpaIyn F,MZ:

Fa ®
w, - I7
Onpenensror pacyeTHOE KOHEYHOE CONpOTHBIIEHHE GuibTpa APkon p, Ila:
AP, %) (e -1
APKO”-p- = . (1_ € ) + h s Haa (9)
h A-B

rae A — OmbITHBIA KOX(PQHIIMEHT, 3aBUCAIINNA OT Pa3MEpPOB YaCTHIl M Pa3Mep IOp: IS OYMCTKH

3 -1 . -1
razoB A=5,25-10" ¢ ~, mis ounctku xuakocreit A=10 ¢ ~; T — Bpems paboTel GUIBTPa, C; OBx —
00BeMHOE COZIep)KaHWE TBEPABIX YacTHLl B (UWIBTPYEeMOM BELIECTBE Ha BXojae (HIIbTpa:

3
OUBx=Cpx/py, Cpx — KOHIIEHTpalUs 3arps3HUATENSI, KI/M ; Py — IUIOTHOCTb YaCTHIL 3arpsI3HUTEIS,

Kr/M3; B paccuutsiBarot o gpopmyze, ¢/m: (10);

TJIe CKOPOCTh (prTbTparum Wp=TT-wp, M/c; mopuctocTh ocanka [1p=0,5.

8. OnpenensioT MaKCUMAIBHO JIOIMYCTUMOE BpeMsl paboThl (PHILTpa (eciu
APxoH p OTIIMYAETCs OT 331aHHOIO APxon) 1, C:

S BN s 7T IS
A'qu HAY . 1_6_

M

9. Onpenensor >hHEKTUBHOCTS OUUCTKHY:

n= Ozx — Ussix .100%

Upx
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1 el +ef -1
rae: Upory = 1z 'In[ & j; Z = AQ,, Ty
M

Ecin xoHeuHble JTaHHBIC HE YIOBJICTBOPSIOT TPEOOBAHWAM, TO pacyeT IMPOW3- BOJISAT
BHOBb, I3MEHHB pa3Mephl (DHIBTPOITIEMEHTA WM CTPYKTYPHBIE CBOIMCTBA €r0 MarepHhaa.
[Tpumeuanue: ENUHUIBI H3MEpEHUs BEIUYHH B PopMysiax HEOOXOIUMO IEPEBECTH B OJIHY CH-
cremy: 1dac=3600 c; 1c=1/3600 gac; IMmxm=10-6 m; 1MmM=10-3 m; 1mMr=10-6 xr; 1xI1a=103 ITa.
Ipumeyanue: eTUHWIBI U3MEPEHHS BEJIMUMH B (POpPMYJIaX HEOOXOJUMO TIEPEBECTH B CHCTEMY
CH.

3aganmne

BeimonHuth pacuer guibTpa A OYUCTKU BO3AyXa OT MbUIM TIIMHO3EMA, NMPU HOpMallb-
HOM aTMoc(epHOM aaBieHuH W Temneparypsl Bozayxa 20 °C. TpeOyemas TOHKOCTh OYMCTKH
dto a6e. Hambomsimee momyctumoe (koHeunoe) compotuBicHue (uibrpa APgon. HauanbHoe
comnpotuBiieHre GuibTpa APgay=10 klla. Bpems nenpepsiBHOM padboTh! GrutbTpa T. Pacxos Bo3-
nyxa Q. Konmenrpammst neuin B Bo3ayxe Cpx. IImoTHOCT  wacTuil — 3arps3HUTENS

pq:3,9'103KI‘/M3. Bsskocts Bozmyxa npu 20 °C: }1218-10_6 Ma-c.

Hcxoanblie JaHHbIE (BAPUAHTHI)

Taoauma 1
Ne Bap Q, Cgx dto APxo | t,u | Ilopucrsrii dopma I1 h, Mmm
MIfa | Mr/m | abe, H, Marepuan YJaCTHIL

1,10 150 5 5 20 50 Bbponza Cdepa 0,33 1
2,11 160 10 4 25 45 Ct50XT Cdepa 0,25 0,7
3,12 120 15 3 15 40 Ct50XT 80 % Cd 0,30 0,5
4,13 140 20 10 20 35 Ct50XT 20 % Co 0,28 2
5, 14 100 25 16 15 30 Cr50XT | Menecrropas 0,26 3
6, 15 130 30 25 20 25 0,24 4
7,16 170 35 10 25 20 ¥emeso | Tapempuaras 0,38 2
8, 17 100 40 16 15 15 0,42 3
9,18 180 45 25 20 10 Bponza Cdepa 0,35 4

SAZTAYA Ne3. PACYET CKPYBBEPA 1 ®OPCYHKU

Heab padorsi: [IpumeHeHne nmpruoOpEeTEHHBIX 3HAHWI U HABBIKOB MPU pacuere CKpyooe-
POB 1 GOPCYHOK.

®dopcyHOUHBIN CKpy0Oep (puc.3) COCTOMT M3 TMOJOW €MKOCTH 1, B KOTOPYIO BCTPOEH
¢dopcyHok 2. OuniiaeMslii ra3 MOCTyNnaeT 4yepe3 NarpyooK 3 W HampamisieTcsl Ha OBEPXHOCTh
BOJIBI, TJI€ OCAKJAIOTCS KpyMHbIE YyacTHIIbl. Jlanee MOTOK MOJHUMAETCsl BBEPX Ha BCTpEUy MOTO-
Ka Karenb XKHUJIKOCTH, paclbuisieMblid uepe3 GpopcyHok. YacTuiibl aacopOupyroTcs Ha MOBEPXHO-
CTH KareJb U nafaroT BHU3. lllnaM BbIBoAMTCS yepe3 HUKHIOI 4acTh arnmnaparta. OuuieHHbIN
ra3 BBIBOAWTCS Yepe3 BEPXHIOK 4YacTh anmnapara. KoaumdecTBo OpcyHOK MOXKET OBITh HECKOJb-
KO. YICNbHBIA Pacxoj BOJBI COCTABIAECT =3-6 /M3, THUIPABIMYECKOE COMPOTHBIICHHE — 710 A
P=250 Ila, npu ckopoctu notoka »=0,7-1,5 m/c. Ceuenue anmapaTa MOXHO ONpPEIEIUTH IO
dopmyne S=Q/v, rae Q — 0ObEeMHBII pacxo] OYMIIAEMOTro rasa, M3/c; v -CKOpOCTh MPOITyCKa-
HHMS ITOTOKA, M/C.
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DOpPCYHKH WCTIONB3YIOTCS ISl PACHIBUICHHUS JKUAKOCTH U Ta3a B Pa3NIMUHBIX armaparax 3a-
IIUTHI OKPYKAFOIIIEH Cpebl (armaparbl MOKPOW OYHMCTKH Ta3oB, aOCOpOEphl, aacopOepsl, armmapa-
Thl OMOXVIMHYECKOH OYHMCTKH Ta3oB). Mokpas ouncTka 3((EKTUBHEE CyXOil OYHCTKH 3a CHET
KOHTaKTa IbUIM WIMA Ta3a ¢ KAIUBIMH JKUIKOCTH. DOPCYHKM MOXKHO Pa3zielluTh Ha TPU Kilacca:
LEHTPOOEXKHBIE, LIEHTPOOKHO-CTPYHHBIE, yIapHO-CTpyiHbIe. B naHHON pabore paccmarpuBact-
Csl IIEHTPOOEKHO-CTpYitHas (POPCYHKA ¢ 3aBHXPSIONIMMH BCTaBKamu (puc. 4).

fr

/]
X

F%{eBoﬁ yron (akena £ (rpam); CBOMCTBA YKUIKO-
L

CTH: IJIOTHOCTh /0 o (Kr/m (ITa-c), MOBEpXHOCTHOE HATSHKEHHE O : cBoii-
I [

CTBa rasa: INIOTHOCTb O (KF/M3), Bs3kocTh 4, (Ila-c); koaduimeHt pacxona y .

Meroauka pacuyera
|. Pacuer ckpy66epa

1. Onpenensior ceuenns ckpy66epa S, e
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S — QFAS’ (1)
Y
rae Q,,; 00BbEeMHBIH pacxo/] OUHMIIAEMOTO rasa, M3/C; L CKOPOCTH TMPOITYCKAHHSI TTOTOKA, M/C.
2. OmnpeensioT uaMeTpa cKpyooepa Dexp, M:
4S
Dok = 4— )
V4
3. Onpenensior BEICOTH CKpyboepa Hexkp, M
HCKp = (3 . -4)'DCKp- (3)

Il. Pacuer popcynku

OrnpenensitoT quaMeTp corwia GopcyHkH dg, M:

d

_ 4Q
© Ty A ZAP)% (4)
Px

Jnst BosbI 10 *=1000 xr/m3. Jlanee 3HaueHus dc mepeBOAST B MM.

OnpenenstoT AuamMeTp BKJIAJbINIA U PaBHBIN eMy BHYTPEHHUN JuaMeTp Kopiryca popcyHku D, Mm:

D =1,925- dc. ®)
[Mpu dc<14 mm 3Hauenus: D npuHMMaroT 27 M.

1. Onpepensior BbIcOTY BKaapima h, Mm:

h=25+2-dc. (6)
2. OnpenenstoT IJIMHY COIIOBOIO KaHasa 11, Mm:
11 =(0,5+1,0)-dc. (7)

3. OrnpenensitoT BBICOTY KaMephbl cMerieHus 12, Mmm:

D-d

|2: G(; (8)
2-t9—
92

roe © =110-130°- YroJl KOHYCHOCTH KaMephl.

4. OnpenensioT AuamMeTp LEHTPAIbLHOrO KaHana, dQ, Mwm:

dy = dc+/0,676-0,024d, Mm, 9)



rae F B[paa] (1 pan=57,3 rpan). lanee HaxoasiT « =10X, [pan], u mepeBOIAT B

5. OnpenensioT CyMMapHyIO ILIOIIAb 3aKPYyUHBAIONIUX KaHATOB Sk,

6. Omnpenensior yroa HaKIOHA 3aKPYYUBAIOIIUX KAHAJTOB:

[rpan], Toe x=1g «

dz 0,58
lga = 0,053 ﬂ[d—gJ +0,32
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0

Se 1.075--d 2, mm2

C

9. OnpenenstoT pa3Mep 3aKpy4nBAIOIINX KAaHAJIOB!

rae N=4+6 — yucI0 KaHaJoB.

| Sk
a = ’MM,
n-cosa

(10)

(11)

(12)

10.ITo HEOOXOUMOCTH ONPEAETSIOT CPEAHUI 00 BEMHO-TIOBEPXHOCTHBIN THAMETP

KAaIleJIb JKAIKOCTH s, MM:

d, =0154-AP,.>* . d "% v,

rae APy B [MIla], d¢ B [MMm].

(13)

,TaOmuma 4.1.

Hcxonnbie nanHble (BapuaHThl).

Ne Qrasz, Q, v, APx, v Ys;
Bap. M3/4 M3/4 Mm/c MlIla

1 3000 30 0,5 0,5 0,85 60
2 2500 25 0,4 0,4 0,80 65
3 2000 20 0,3 0,3 0,78 7
4 1500 15 0,2 0,2 0,73 7
5 1000 10 0,15 0,15 0,70 80
6 500 5 0,15 0,15 0,65 60
7 2200 22 0,45 0,45 0,67 70
8 1800 18 0,22 0,22 0,75 80
9 1200 12 0,25 0,25 0,79 65
10 2800 24 0,6 0,5 0,85 60
11 2200 21 0,4 0,4 0,80 65
12 2400 21 0,3 0,3 0,78 7
13 1600 14 0,25 0,2 0,73 7
14 1200 11 0,12 0,15 0,70 80
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15 600 5 0,18 0,17 0,65 60
16 2000 22 0,35 0,45 0,67 70
17 2000 16 0,21 0,22 0,75 80
18 1400 13 0,27 0,25 0,79 65

SAZJAYA Ne 4. PACYET IMTPOLHECCOB U AIIMTAPATOB AICOPEIIMN

'A30B

Tepmuueckass HeUTpaIU3aUus BPEAHBIX IIPUMECEH IIPOBOAUTCS 110 OJHON U3 TPEX CXEM:
1) npsimoe cxxuranue B ruiamenu npu t=600-800 °c; 2) repmuueckoe okucienue npu t=600-800
0€, 3) karanmurrueckas HeuTpanu3auus npu t=250- 450° C. Bb160p cXxeMbI IPOBOAUTCS C YUETOM
XHMHYECKOTO COCTaBa Ta3oB, pacxona, [IJIB m orpanmdmBaeTcss xapakTepoMm 00pa3yrOIIHXCs
npoayKTOB. TepMuueckas HeHTpanu3anus He IpUMEHsSIeTCs NPH HaJIM4KU B BEIOpOCAX Cephl, ra-
JoTeHOB (XJ10p, TOp, OpoM, Hox) u Gocdop, Tak Kak MpU 3TOM 00pa3yrOTCs BEUIECTBA MHOTO
pa3 TOKCUYHBIE, YEM IIEpBOHAYAIbHBIE BEIIECTBA.

OcCHOBHBIE 110JI0KEHUS

[Tpu mpoexTupoBanuy aicopoepa HEOOXOIUMBI CIICAYIOIINE UCXOIHBIC JaHHBIE: 00bEeM-

. 3 3 .
HBII pacxo/1 ouuInaeMoro rasza (so3ayxa) Q, M /c; konmentparus npumecu CQ, Kr/M; CBOHCTBa
OUUINaeMOro ra3a (TeMrneparypa, MI0THOCTh, BI3KOCTD); TABICHHUS OTXOASIINX Ira30B; CBOWCTBA
MPEIIoJIaraéMoro Tumna copoeHTa (MI0THOCTb, MOTIOTUTENBHAS CITIOCOOHOCTE, opMa 3epeH U

T.10.).

AncopOepsl KOHCTPYKTHBHO TIOIPA3ICIISIOT HAa BEPTUKAIIbHBIE (PHC. 5), TOPU30HTAIBHBIE
U KOJIbIIEBBIE, AZICOpOEphI TakkKe OBIBAIOT MEPUOIUUECKUE U HENPEPHIBHBIC.

7 1 B, vk

2 _ | | H
3\\ ILI
4
3 —p _,.:_ ! OIT
) ' =] «—
] : ¥
1 < D 4

Puc. 5. Cxema ancop0Oepa: 1 — kopiyc; 2 -amcopOeHT; 3 — pemierka; 4 — marpyook BXOJ-
Hoit st 37 (3arpsi3HeHHBIN Ta3); 5 - mpucnocobnenus s noxgauu Ol (ocTperil map); 6 — ma-
TpyOOoKk BbiBOAa YK (y7OBIEHHBI KOMIIOHEHT) mpu aecopOiuu; 7 — marpyook BeiBoga OI
(OUHILIEHHBIH Ta3).
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Hean padorsi: [IpumeHeHne npruoOpETSHHBIX 3HAHUI MPU pacueTe mporecca aacopo-
IIUMU ¥ ammapara agcopoepa.

Meroauka pacuera

1. BwiGuparor pabouyro Temmneparypy (MHHMMAIbHO BO3MOKHYIO) M THI COpPOEH-
Ta. Beibop copOeHTta mpoBoauTcs mo uzorepme ancopbuuu npu gaHHbiX t u Co. B nmannoi

pacdeTHOM paboTe mapaMeTpbl COpOeHTa MPHUBEACHBI B TAOJIMIIC MCXOJHBIX TaHHBIX (Bapu-
AHTOB).

2
2.  PaccuntsBaror ko3duiment nuddy3un npumeck B Bozayxe D, Mm“/c:

D 0,00435T*° 1 N 1
- 2
I:)(VmA +VmB) M A M B N e (1)

rne T — temmnepatypa noroka (mpuaumaem 293 K); P — naenenue (atmocdepnoe), Ila;

3
VmA, VmB, MA u MB — MoilbHBIE 00BEMBI (CM /MOJIb) U MacChl (KI/KMOJb) COOTBETCTBEH-

HO mpuMecu (A) u Bo3ayxa (B). MonbHbIE 00BEMBI ONPEACTSAIOT KaK CYMMY aTOMHBIX 00B-
€MOB DJIEMEHTOB. MOJIbHBIE MAacCChHI OIIpCACIAOT KaKk CyYyMMY AaTOMHBIX MACC 3JICMCHTOB.

st Bo3ayxa: VmB=29,9 CM3/MOJIB; MB=29 KI/KMOJb.

PaccunteiBaroT ko3¢ durmenta macconepenayun K, 1/c:

16D (v,
d§?46 7 (2)

0,54

K =

2 2
rae D — koapdurment auddysumn, M /c; v — KHHEMaTH4ecKast BA3KOCTh OYMIIIAEMOT0 Taza, M /C

(s Bo3myxa, mpu 20 °C v=16-10_6 M2/c, IUIOTHOCTH p=1,2 Kr/M3); d3 — pa3smep 3epHa cop-
OeHTa, M. y,— CKOPOCTh Ta30BOT0 MMOTOKA, MOCTYIAIOIIETO B afacopbep (nmpuHumaeM v, =0,5M/c).

3. OnpenensroT BpeMs Ipolecca afcopoLyy T, C:

cL c
T = — b (3)
U,C,o Kc,

r7ie ¢ —KOHIIEHTpalusl aJIcoOpOUpPyeMOro BellecTBa B aICOPOCHTE, paBHOBECHAsI, C KOHIIEHTpa-
[IUEH TOTOKAa C=0:py — KOHIICHTpAIWs aJcopOMpPYeMOro BelecTBa B aJCOpOCHTE, paBHOBECHAs

. 3
KOHIIEHTpAIlMe MmoToka, Kr/M ; L— BbIcOTa ciiost aacopOeHTa, mpuaumaem L=1wm;
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Koagpdumuent b onpenensercss B 3aBUCUMOCTH OT KOHIICHTPALUKM MPUMECH Ha BXOIE aji-

copbepa Co, 1 TpeOyeMOoll KOHIEHTpALMU NIPUMECH Ha Bhixoge ancopOepa Cp(tabm. 1), mpu-

HuMaeMm C;=1mr/m3=10-6 xr/m3.

3naucHus Kodhpunmenta b

Tabmuma 1

C1/Co, (0,005 |0,006 0,007 (0,008 (0,009 0010 |0,012 |0,014 |0,030

b 1,84 1,80 1,76 1,73 1,70 1,67 1,62 1,58 1,35

4. OnpenensiioT MUHUMAIBLHO HEOOXOAMMYIO Maccy copOeHTa M, K

Qc,7

(04

K,

IJIe 0. — CTaTUYECKasl MOTJIOTHTENIbHAsI CITIOCOOHOCTh COpOeHTa B paboYMX YCIIOBHUSX,
kr/kr; K3=1,2 — ko3 unment 3anaca.

9. Koshpumuent Gpopmbl 3epeH, YUHTHIBAIOIIMI HEPABHYIO JTOCTYITHOCTH BCEH T10-
BEPXHOCTH 3epHa 00/1yBaIOLIEMY ITOTOKY:
1,5d,,

* (1, +0,5d, JL5d21, ]

e d, u |, - muamerp u wmna ,mm. Tpu d3 = |3

~15d,),
7 1,69d3°
6. lopucrocTh cros copOeHTa:
H — p[( B pH
Px

3
TZie Pk U Py — KQXKYIIAsACs U HACHITHAS IJIOTHOCTh COPOEHTA, KI/M .
{. DKBUBaNEHTHBIA guameTp 3eped dJ, M |
11d |, 11d,

> T -mosd, + L) 150-11) ®)

rae d3 — quamerp 3epeH, M; I1— mopuctocTsb ciosi copOeHTa.

Kpurepus Pelinonbca, yduTHIBAIOIIUI XapaKTep IMOTOKA V()
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Re _ Ud310 2
B P ©)
- — 3..._ —6
rnev0=0,5wm/c; pr=1,2kr/m"; p=19,2-10 " Ila-c.
10 .Ko>(duImenT ruapapiudeckoro ConpoTHRIICHHS:
npu Re<50 R=220/Re, (10)

11. OnpenenstorT CKOpOCTh TIOTOKA Ta3za v (M/C) yepe3 ancopOep B 3aBUCHMOCTH OT TTaJICHUS
JIaBJICHHUS1, TTAapaMEeTPOB COpOEHTa U raza:

; 4K ,APd,IT°p,Q
= 12
3Rp.(1— 1)m 12
rae AP — nagenue nasienus, I1a.
12 Jimamerp ancopbepa DA, M:
D= ﬂ .................................. (13)
zull
13 .J{muna (BbIcOTa) crosi copbenra L, m:.
L= (14)
PPy D
14Bricora anmapara
H=(1,2....1,5)D
Hcxonnbie nanHbie (BapuaHThI)
Tabmuua 2
NQ Bap' Q! BeH_I VmAy CO day le pK1 a, AP,
M3/ q CM3/MOJII> r/M3 MM fer/ o 1<r/M3 r/icr Klla
1 600 CO 30,7 100 4 500 750 0,30 14
2 650 SO2 44 8 90 3 450 700 0,29 15
3 700 NO 23,6 80 5 400 650 0,28 1,6
8 300 NH3 25,8 70 2 350 550 0,27 1,7
5, 350 H2S 32,9 60 6 550 800 0,26 18
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6 500 Cl2 48,4 50 4 600 850 0,25 1,9
7 550 CeHe |96,0 40 7 500 750 0,29 2,0
8 400 Cl |246 65 5 450 700 0,27 2,1
9 450 12 71,5 85 6 400 650 0,26 2,2
10 1000 CO 30,7 60 8 500 750 0,20 3500
11 950 SO2 |44,8 70 7 1450 700 0,19 4000
12 1200 NO |23,6 80 10 |400 650 0,18 2500
13 1100 NH3 | 25,8 90 9 350 550 0,17 4500
14 900 H2S |32,9 140 8 550 800 0,16 2000
15 800 Cl2 |48/4 130 7 600 850 0,15 3500
16 550 C6H6 | 96,0 120 50 |500 750 0,19 150
17 1200 Cl |24,6 110 10 |450 700 0,17 3000
18 450 12 71,5 100 6 400 650 0,16 2000

SAJIAYA Ne 5. PACYET AZICOPEEPA

Heas pabdoTbl: mpuoOpeTeHHEe HABBIKOB pacyeTa afCOpOIMOHHBIX YCTPOWCTB MO
OUYHCTKE CTOYHBIX BOJI OT 3arpsi3HEHUN

OcHOBHBIE 10JI0KEHH S

CtouHble BOJbI 00pa3ylOTCs HA MHOTHX y4acTKax pa3M4HbIX Mpou3BoacTB. Ha

y4acTKax HAaHECCHUS TaJIbBAHUUYECKUX MOKPBITUN 00pa3yeTcs CTOYHAs BOJA, 3arpsi3-
HEHHbIE KUCIOTaMH, TSDKEIBIMUA METa/llIaMU U MX COJISIMHM M APYTMMU BEIIECTBAMU, B TOM YHCIIE
muanugamMu. CTOYHYI0 BOAY HEOOXOIMMO OYMCTHTH rnepen copocoM. Hamnbomnee 3ddexkTuBHBIM
crocoboM siBisietTcst afacopouus. [Ipu momaye 030Ha B CTOUHYIO BOAY LIMAHUA-UOHBI OKUCIISIOT-
csl:

CN + O3 =CNO +02.

[To mepe okucieHHS IMAHHUI-UOHOB B CTOYHON BOJE MOSBISIOTCS ITUAHUT-HOHBI
CNO-. Okomo 30 % 1naHUT-HOHOB OKHUCIISIIOTCS 10 CXEME:

2CNO" + 30 = 2NC0O3+302

OcranbpHble [TUAHUT-UOHBI THAPATU3YIOTCS B CTOYHOHM Bojae ¢ oOpa3zoBanneM NH3 u
okucienneM 10 NO3. Jlns momadu 030HOBO3IYIIHON cMmecH B aacopOep W ee paBHOMEPHOTO
pacripeneseHns UCIOJIb3YIOT HMIaMOTHO-CUJIMKATHBIE MOPUCTHIE AJIEMEHTHI B BHUJE MAaTPOHOB C
3aMKHYTBIM JTHOM (Hapy>HbIi nuametp — 50 MM, BHyTpeHHui — 30mm, ymHa — 230 MM, cpea-
Hui pazmep nop — 0,1 Mm).

s pacuera ancopbepa HEOOXOIUMBI CIETYIOIIUE UCXOIHBIE TaHHBIE: PACX0]] CTOY-
HOM BOJIbl, KOHIIEHTpAILMs 3arPSA3HUTENS B CTOYHON BOJIE.

MeToaunka pacuera
1. OnpenensirotT 006eM ancopodepa V, m3:

rae Q — pacxoa CTOYHOM BOJIBI, M3/4; T — BpeMs IIMKJIa OUYMCTKH (3aMOJIHEHHE, 00E3BPEIKUBAHME,
onoposxkHeHue); k — koapdunuent 3anaca (1,15-1,2); y — koadduiment 3anonHenus agcopoepa
(0,6-0,8); n — komuuecTBO agcopoepoB (OOBIYHO 2).
BriOuparor daxtrueckuit oobem VH agcopOepa mo psiny HOMUHAIBHBIX BHYTPEHHUX 00b-
€MOB COCY/IOB W amnmapatoB (Oirkaiiiiiee 3HaYeHHE K pacueTHOMY) 1o TaoiI. 1.
Tabmuma 1
Psin HOMUHATBEHBIX BHYTPEHHUX 00BEMOB COCYZIOB M anmapaTtoB VH, M3

V =
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0,010 0,100 0,32 1,00 3,2 10 32 100 320
0,016 0,125 0,40 1,25 4,0 - 40 125 400
0,025 0,160 0,50 1,60 5,0 16 53 160 500
0,040 0,200 0,63 2,00 6,3 20 63 200 -

0,063 0,250 0,80 2,50 8,0 25 80 500 —

2. Onpenenstot BeICOTY anacopoepa H, m:

4.V
H = ﬂD? )

rae D — qmamerp amcopOepa, BEIOUpaETCst M3 KOHCTPYKIIMOHHBIX COOOpakeHN (OTHOIIICHUE BhI-
cotsl K auametpy x=H/D=1,2-1,5; D=(4V/xn)**).
. Ompenensior pacxoi 030Ha, Heobxoaumoro st okucienus QO, kr/c:

QO=CO-Q, 3)
rae Q — pacxon crouHoi Boawl, M3/c; CO — HeoOXoauMasi KOHIIEHTpAI|sl 030Ha B ajcopoepe,
Kr/M3:

CO=ACCN-MO/MCN, 4)
rae MO u MCN — MounekynspHble Maccsl 030Ha U nuanuaa; ACCN — pa3HOCTh KOH-
[EHTpaIi IMaHUO0B B CTOYHOM U OUHIIIEHHOU Boje. OOBIUHO:
ACCN=CCN-IIJKCN. (5)
. OmpenensoT KOJIMYECTBO a3PUPYEMBIX IJIEMEHTOB:

N>=QOB/Q», (6)

rae Qop — MaKCHMaJIBHBIN Pacxo 030HOBO3IYIIHOW cMecH, M3/c:

- Q,-(273+1)-P,
Qos = (27341)-p, oo (7)

rjae t — TeMIeparypa Bo3lyXxa Ha BBIXOJE TeIuiooOMeHHUKa; Pa — naBneHue Ha BXoze B aicop-
oep; t0, PO — mpu HopmanbHBIX yeioBusax: t0=0°; PO=0,1 MIla; Q3 — gomycTumMbIii pacxoa BO3-
JyXa depe3 a3pupyeMblii d1eMeHT, M3/c:

Q>=K-AP-h-f, (8)
rae K — koadduimeHT Bo3AyXonpoHUIIaeMOCTH dieMeHTa, M3/M2; AP — mepenan naBieHus Ha
anemente, MIla; h — Tonmuna amementa, M; f — mmomanb GrIBTpauu OAHOTO SJIEMEHTA, M2,

5. OnpenenstoT 3 PeKTUBHOCTH OUUCTKHU:

— CCN _HﬂKCN (9)
C:CN

Ta0nuua 2

Vcxoampie qanHble (BapUAHTHI)
Ne Bap Q, M3/4 Cen, kr/M | K T,4 n Pa, MIla | Q3, m’/c
1, 6 0,02 1,15 0,60 1 0,15 0,0020
2, 8 0,03 1,16 0,65 1 0,16 0,0025
3 10 0,04 1,17 0,70 2 0,17 0,0030
4 12 0,05 1,18 0,75 2 0,18 0,0035
5 14 0,06 1,19 0,80 2 0,19 0,0040
6 16 0,07 1,20 0,85 2 0,18 0,0045
7 18 0,08 1,15 0,90 2 0,17 0,0050
8 20 0,09 1,16 0,95 2 0,16 0,0055
9 22 0,01 1,17 1,00 2 0,15 0,0020
10 6 0,02 1,13 0,58 1 0,15 0,0025
11 7 0,03 1,13 0,65 1 0,12 0,0025
12 12 0,04 1,15 0,68 2 0,15 0,0030
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13 11 0,05 1,14 0,70 2 0,18 0,0032
14 15 0,06 121 0,83 2 0,17 0,0042
15 17 0,07 1,23 0,81 2 0,16 0,0040
16 16 0,08 1,15 0,92 2 0,17 0,0045
17 18 0,08 1,14 0,95 2 0,16 0,0050
18 21 0,01 1,14 1,00 2 0,13 0,0022

SAJAYA Ne6 PACYET DOJIEKTPODOUJIIBTPA

Hean paboTtsl: [IprobpereHre 3HaHNH W HABBIKOB 10 PacUeTy JIEKTPOOUIBTPOB.

DnexkTpuyeckas GUIBTpAIs OCHOBAaHA Ha 3apsi/IKe B3BEUICHHBIX YACTHUIl M OCAXKIICHHE
3apsSOKEHHBIX YacTHIl Ha OCATUTENIbHBIX 3JIEKTPOJaxX MOJ JEHCTBUEM 3JIEKTPUUYECKUX Cuil. [a3,
cozlepmamnﬁ B3BCHICHHBIC YaCTUILIBI, ITPOXOAUT YCPE3 CUCTCMY, COCTOAIIYIO M3 3a3CMJICHHBIX
OCaUTENbHBIX AIEKTPOJOB U Pa3MEUIEHHBIX Ha HEKOTOPOM PACCTOSIHUU KOPOHUPYIOIIMX 3JIEK-
TPOAOB, K KOTOPBIM IMOABOJUTCA BBIHpSIMIIGHHBIfI BHGKTpI/I‘IeCKHﬁ TOK BBICOKOI'O HANPSKCHUSA
(puc.6). IIpu mocTaTo4HO OOJIBIIIOM HAIPSHKEHUH, TPUIOKEHHOM K AJIEKTPOJIaM, Y TTIOBEPXHOCTH
KOPOHUPYIOIIETO 3JIEKTPOa BOZHUKACT MHTCHCUBHASI yIapHasi MOHU3AIUs ra3a, COMPOBOXKIat0-
1asicsi BOSHUKHOBEHHUEM KOPOHHOTO paspsija (kopoHsl). KopoHHBIHN pa3psi — 3TO siBIECHUE yaap-
HOM MOHUW3allMU Ta3a Mo JAeHCTBUEM ABMXKYIIMXCS AJIEKTPOHOB MM MOHOB BOJIM3M KOPOHHPY-
IOLLETO JIEKTPOJA.

Puc. 6. Cxema TpyO4atoro 3inekTpopuiabTpa
I [Tpoboit

Kopouupopanue

Tok
Hacpimnenus

v U
KD

Puc. 7. BonbramnepHasi XapakTepUCTHKA dJEKTPOPHIBTPa




45

Cuna Toka 3aBHCHUT OT YHCIIa MOHOB M HamNpsDKEHUS MeXay aiekTpoaamu. Ha puc. 7
nokazaHa BAX (BoipTaMIiepHas XapakTepucTuka) ekTpodmibTpa. Cuia Toka pacTeT ¢ MOBBI-
IIEHUEM HAIPsDKEHUS 10 TeX IOp, IIOKa BCe MOHBI HE BOBJIEKYTCS B JIBUXeHHUE.). [locie sToro
HACTYIAeT HACHIIIEHUE, T.€. BCE HOHbI BOBJICUYEHHI B JIB)KEHUE, U MOBBIIICHUE HAMPSKEHUS HE
BIIUSIET HA CHITY TOKA.

Bpewms 3apsaku yactuil uzMmepsiercss A0sIMH CeKyHIbl. CKOpPOCTh JBUKEHHS YaCTHI]
3aBUCUT OT HAINPSDKEHHOCTH AJIEKTPUUECKOTO MOJIS M JruaMeTpa yacTuil (Tadm. 1).

DOnekTpoUIbTPhl OBIBAIOT TPYyOUAThIE W TUIACTUHYATHIC, KOTOPHIE MOTYT OBITh TOPH-
30HTabHBIE W BEPTUKAJIbHBIC, CyXHE€ U MOKpbBIE. B TpyOUaThiX 31eKTpOUIBTPaX B Ka4eCTBE
OCAIUTEIIbHBIX JIEKTPOIOB HCTOIB3YIOT TpyOs! quamerpom 0,25-0,30 M u qmuHoM 3-5 M. B muta-
CTHUHYATHIX 3JEKTPODUIBTPAaX B KAYECTBE OCATUTEIBHBIX JIEKTPOJOB MCIOJIB3YIOT IUIACTUHKU
IUIOCKHX, «C» - 00pa3HbIX U Apyrux (Gopm. B kauecTBe KOPOHUPYIOUIUX 3JIEKTPOJIOB UCIIONb3Y-
I0T KOHCTPYKIIUU C HE (PUKCHUPOBAHHBIMU U (PUKCHPOBAHHBIMH TOYKAMH pa3psia.

Tabmuma 3.1
CKOpOCTh ABWIKEHUS YaCTHI] K OCAJAUTEIILHOMY JICKTPOIY, U, M/C
JlnameTp gacTuir, MKM 0,4 1 2 10 30
E, xB/™m 150 0,012 0,013 0,015 0,075 0,1
300 0,025 0,03 0,06 0,5 0,6

Baxxnyro posib B mporiecce OCKACHHS MBUTH HA DJIEKTPOJAX HIPAET AJICKTPUUYECKOE
CONPOTHUBIICHHE CJIOA MbUIK. [IbIIN ¢ yJAEIbHBIM CONPOTUBICHUEM OT 10° no 10* XOPOIIIO Oca-
KTAFOTCS U JIETKO YAANSIOTCS BCTpsIXUBaHHEM. [IbUIH MEHBIIIETO COMPOTHBICHUS OBICTPO OTAA-
10T 3apsii ¥ BO3BpALIAOTCS B MOTOK. [Ip1u OOJbIIEr0 COMPOTUBICHUS Pa3psKAIOTCA MEAJIEHHO
U TIPETMIATCTBYIOT OCAXICHUIO HOBBIX YaCTHII.

Jlnia obecrieueHus: paBHOMEPHOCTH MOCTYIUICHUS ra3a Ha BXOJAE 3IEKTpouibTpa ycra-
HABJIMBACTCS paclpeeuTeNbHas peneTka. Y 1aaeHue CIos MbUTH OCYIIECTBISICTCS BCTPSIXHUBA-
IOLUM ycTporcTBOM. [Ipu 3TOM MbUIb CChIMaeTcsi B OyHKEp, PACTIONOKEHHBIN MOJT AIEKTPOAAMHU.
HNHuTepBas MeX 1y BCTPAXUBAIONUMHI UMITYJIbCAMHA OOBIYHO COCTABJISET OKOJIO 3 MUH.

O} heKTUBHOCTh OYNCTKH 3aIBUICHHOTO Ta3a C TIOMOIIBIO AJEKTPOPUIBTPA OTIPEIeIsi-
10T 110 popmyne Jleitua:

-v,yF
n=l-e ™", (1)
rae Fy,=F/Q — ynenbHas HOBEpXHOCTb OCAAUTENBHBIX AIEKTPOAOB, ¢/M; F — mmomans
OCaUTENBHBIX AIEKTPOAOB, M2; Q — pacxox rasa, m3/c.

Meroauka pacuyera

1. BoiOuparoT KOHCTPYKTUBHBIM THIT JEKTPOPUIBTPA C YIETOM HCXOJHBIX YCIOBUH
(1o BapHuaHry).

2. PaccuntsiBatoT TpeOyemylo MIoMaab aKTUBHOTO CEYEHHUS AIEKTPODUIIbTpa:

S=Q/w,, M°, 2

rae Q - 00beMHBIN pacxo/ OUHUIAEMBIX Ta30B, M3/C; W, — CKOpOCTb rasa, M/c.
3. OnpeAenstoT HanPSIKEHHOCTh JIEKTPUUECKOTO TOJIS:
E=U/H, B/m, 3)
rae U — pabouee HampspkeHue aektpoduibrpa, B; H — paccTossHre MexXmy 3JIeKTpo-
namu, M. s TpyOuateix snextpodmisTpoB H=R, rae R — paguyc TpyOs.
4. OnpenenstoT CKOPOCTh OCaKAeHUs (Apetida) yacTuir:

& -e-d-E?
T2 e ()
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rae ¢0=8,85 10'12(I>/M; £ - OTHOCHUTEIbHAA NHUAJICKTPUUYECKass MPOHUIIAEMOCTh Bellle-
CTBA YaCTHII; L/ - JMHAMHUYECKAs BSI3KOCTh rasa, [la-c.

5. PaccuntbiBaroT TpeOyeMyro aKTUBHYIO JUTMHY JIEKTpoduiIbTpa:

L= Rw,. I 1
- 2W0 -n 1_p M (TpyOuaTHIil 3IEKTPOPHUIBTD), (5)
L Hw,. | 1
o W, -in 1— n M (TUTACTHHYATBINA AIEKTPOPUIBTD), (6)
rae 7 - pedyemast 3¢p(HEeKTUBHOCTH OYHCTKH.
6. Oxxunaemas 3ppeKTUBHOCTD OUUCTKH:
2w, L
n=1-exp| - R (TpyGUaTBIi 3IEKTPOPUIBTD), (7)
. WF |
L -
-1_ . 0
n= 1 €xXp (rutacTuHYATHIHN 251eKTpohunbTp), (8)
H-w,.
Tabmuma 3.2.
Wcxonnpie nanHbIe (BapuaHTHI)
Ne Tun  snektpo- | H, R U, Q, Wi, u, d, & n
Bap bunsTpa MM kB M/c M/c 10-6 MKM
[Ta-c
1,10 YT (I1) 1375 |35 150 0,7 22,2 30 4 0,98
2,11 OTI'A (IT) 150 40 200 1,5 20,1 10 7,5 |0,95
3,12 OI'T (I1) 130 30 40 0,9 18,8 2 5 0,90
4,13 VB (IT) 1375 |35 60 1,2 17,5 1 15 10,88
5,14 CIIM-8 130 30 7 0,8 19,0 0,4 18 10,85
6, 15 I'MII-20-2 (IT) 1375 |35 25 1,2 23,0 2 2,2 0,90
7,16 JIM-316 (Tp) 115 25 20 1,5 20,0 30 4 0,98
8, 17 HIMK-4,5 (Tp) | 110 25 5 1,0 17,0 2 5 0,95
9,18 KT-9 (Tp) 120 25 8 1,1 18,0 1 15 10,95

[Tpumeuanue: A — moaudupoBannbiii; B — BepTukanbhblii; I — ropusonTansHelil; | — nomMeH-
HbIil; K — kucnotHeiii; M — mokpeiit; [1 — nnactunvarsiit; C — caxxeBblid; T — BbICcOKOTEMIIEpa-
TypHbIid; Tp — TpyOuateiit; ¥ — yaudunmpoBanusiid; - mumuaapuaeckuit kopmyc; L — mectu-
TPaHHBIE YIEKTPOIBL; D — AIEKTPODUIBTP.

TEMA 2. 3AIIUTA BOJAHBIX OBBEKTOB OT 3AI'PA3HEHMUAA.

3AAYA Ne 7. PACYET ITPOLIECOB 1 AIIITAPATOB

OKCTPAKITMN
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OKkcerpakius sBisieTcs 3p(EeKTUBHBIM IIPU BBICOKOM COJIEPYKaHUM B MPOU3BOICTBEHHBIX
CTOYHBIX BOJAX PACTBOPEHHBIX OPTraHMYECKUX BEUIECTB, MPEICTABISIONIMX TEXHUYECKYIO ICH-
HocTh. Hanbosee mmpoko mpuMeHsieTcst Uit OYMCTKH CTOYHBIX BOJ| MPEANPUSATHIA MO TepMHUYe-
CKOW 00paboTKe TBEPABIX TOIUIUB (yTJieH, ClIaHIeB, TOpda), COASPKAMNUX 3HAUNTEITLHOE KOJIH-
4ecTBO (PEHOJIOB .

Heas paGorbl: mnpuOOpETEHHE HABBIKOB pacyeTa IpOLECCOB OSKCTPAKLUUHU IS
OUYHUCTKH CTOYHBIX BOJI.

Metoauka pacuera

1.  ®axrop skcTpakuyu:

C
p=—"--1 o)

CBbIX

rne Cpx u Cppix— BxomHas u TpeOyemas BbixogHas (II/IK) xoHmeHTpamms 3arpss-
HSIOIIETO BEIECTBA B CTOYHOI BOJE.

2.  OOBEMHBII pacxo]] HKCTPAreHTa, M3/‘II
v
Q3 = _Qc M/, 2
m B M /4 (2)

. 3,
rae Qg — pacxo CTOYHOI BOJBI, M /4; M — KO3 (HHLIHEHT pacipeaeneHus.

3. KoHlleHTpalusi U3BJICYEHHOTO BEIIECTBA B JKCTPAKTE (MPH HMCXOIHOM YHUCTOM HKC-
tparente) CH, Mr/n

c. =ML Chx (3)
2
1+y

4. Tpebyemasi cTeneHb SKCTPAKITUU

v mQ, (4)

77: =
1+y Q. +mQ,

2.
5. IlonepevHoe ceyeHue ammapara S, M

S — QCB+Q3

- ©

. 3
rne QCB, QD— pacxonx cTOYHON BOABI M 3KCTpPAreHTa, M /C; W — CKOPOCTh IOTOKA,
m/c (B pacuetax W=0,02 m/c)

6. Juamerp xonoHHsI d, M:
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D =45/

7. BpicoTa KOJIOHHBI (M3 KOHCTPYKIIMOHHBIX cOoOpaxkeHuit) H, M:
H=(5...7)-d.
8.Bricota BeiBozia T (M3 ypaBHEHUs COOOMIAOIIUXCS cOCya0B) h, m:

Yo,
h= p_J;hJT + hT,......................(8)

rae pa U pr — mwiotHoctu JI® u TO. B Hamem ciydae B KadecTBE IUIOTHOCTH T

NpUHUMAETCs TIOTHOCTH Boasl: pr=1000 Kr/M3; hip u hT — Beicotsl JI® u TO (puc.8).
[Mpunaumas, uro H= hy+hy, moxuo 3amate hy wnm hr (manpumep, hy=H/7) u paccun-
TaTh BHICOTY BbIBOJA TD.

A e 1D
hs : i o
7 WEH A i
Te "™ '
: 4
]
1
H N = A= T
h, i
]
]
2 ' h
= 1
TP =T e
]
W v ; W
D

(6)

7)

Puc. 8. CxeMa BepTHKaIBHOTO 3KCTpaKkTOpa: 1 — KOJIOHHA; 2 — AucnepraTop; 3 — BEpXHsA

oTcToiHas 30Ha; 4 — (haopenTtuiickuii cocyn; Td —tsoxenas ¢asa; JIO — nerkas ¢paza Puc. 1.

Hcxonnbie nanHble (BapuaHThI)

Tabmuma 1

No Bap. 3arpsi3Hsroniee DKCTPAareHT P, m QCB, CBX, |CBBbIX,
BCIICCTBO Kr/M?’ M3/ c Mr/M3 Mmr/ M3

1 AHWINH Tonyon 867 19 70 2,2 0,1

2 benzoitnas k-ta Tonyon 867 12 60 12 0,5

3 Mypag. anbaerua Ammi. cupt 814 3 50 15 0,6

4. [MukpuHOBas K-Ta Benzoi 879 5 90 13 0,5

5, [ Tupuann Tomyon 867 9 100 5 0,2
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0, CamumioBas K-ta  |ALIETOH 790 126 110 10 0,4
7 Tomynaua Beuson 879 60 80 14 0,5
8, deHon Tonyon 867 9 130 2 0,1
9 XmopykcycHasg k-Ta  |Amui. ciimpt (814 3,6 120 9 0,3
10 AHUITUH Toiyon 867 17 75 2,4 0,1
11 BbenzoitHast k-Ta Tonyon 867 14 70 10 0,5
12 MypaB. anbaerua Amwui. ciupt 814 3 55 13 0,6
13 IMukpuHoBas k-ra  |beHzon 879 5 93 13 0,4
14 [TupuauH Tomyon 867 8 100 6 0,2
15 CanmuimioBast K-Ta  |AIIETOH 790 120 115 11 0,4
16 Tomyuana benzon 879 65 83 12 0,5
7 Denon Tomyon 867 9 122 2 0,1
18 XnopykcycHas k-1a  |AMui. ciupt (814 3,3 110 9 0,3

SAZTAYA Ne 8. DJIEKTPOXMUMHUYECKASA OUUCTKA CTOYHBIX BOJI. PACYET DJIEK-
TPOKOATVIIATOPA

DJEeKTPOKOAryIIALMs OCHOBAaHA HA PACTBOPEHUU DJIEKTPOAOB U3 AIOMUHHMS, XKele3a
WIN UX CIUIaBOB B 3JIEKTPOJINTE (CTOYHAs BOAA) MO/ ACHCTBUEM 3JIEKTPHYECKOTO TOKa, C MOCIe-
JYIOUIMM 00pa3oBaHHEM THAPOOKCHIOB METAJUIOB, OTIMYAIOIIMXCS BBICOKOW KOAryJsLUOHHOM
CIOCOOHOCTBIO.

Ha puc. 9 npuBenena cxema npsiMOyroibHOTO 3JIEKTPOKOATYIATOPa C pACTBOPUMBIMU
IUTACTUHYATBIMH DJIEKTpoAaMu. Ha 351eKTpobl momaeTcss MOCTOSIHHOE HAIpshKeHHE, OOBIYHO -
12-24B, npu 3TOM TOKOBasi Harpy3ka MokeT cocTaBisaTh 250-4000A.

Heab padoThl: mproOpeTeHNE HABBIKOB pacyeTa 3IEKTPOKOATYJSTOpa Ul OYU- CTKU
CTOYHBIX BOJI.

Meroauka pacuyera

1. TlonesHslii 06beM 31eKTpoKOaryasTopa V, M3:
V=n-Q+, 1)

rae N — 4YKHCIO 3JICKTPOKOAryisTopoB (He meHee 2); Q — pacxoj CTOYHON BOJIBI

3 .
M~ /4; T — MPOIODKUTEIIBHOCTh 00pa- OOTKM CTOYHOHM BOJBI, 4. ONTHUMAIbHAS MPOIOJKUTEb-
HOCTh 00paboTKM cocTaBisieT T=1-5 MuH.
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Puc .9. Cxema npsIMOYTroJIbHOTO AJEKTPOKOATYJISITOPA.

1 - kopnyc; 2 — 37eKTpoAbl; 3 — KjIeMMa ISl TOAKIIOUEHUs UCTOYHUKA MUTaHUs ;4 —
BXOJHOW MaTpyOOK; 5 — maTpyOoK BhIMycka ounineHHOW Bojabl (OB); 6 — mar- pyOoK BbIXOaa
ocanka (O); 7 — matpy06ok BboImrycka razos (I).

2. OG6mas BbIcOTa dIeKTpoKoarymstopa H, M:
H=h+h1+h2, (2

rae h=0,8-1 m — pabouas BeicoTa cios xuakoctr; h1=0,05— 0,1 m — BbIcOTa CIOS TIE-
ubl; h2=0,2-0,3 M — BbIcOTa OOPTOB HAJ YPOBHEM IICHBI.

3. Illupuna (BHYTpEeHHHMI1 JMAMETP) OIHOM YCTAHOBKHU:

Vv
B = onh M. 3)
4. Jinuna oHOM yCTAHOBKH :
\Y
L= B M 4)
5. OGuiee YKCIIO MEKTPOIOB M:
M= B-2a
c+b 2

rne B — mmpuHa (BHyTpeHHui nuamerp) ycraHoBkH, M; a=0,05 M — paccrosiHue ot
CTEHKH YCTAaHOBKH 10 KpaitHero sinektpona; ¢=0,01-0,02 M — paccrosiHue MeXay JIeKTpO-
namu; b=0,005-0,008 m — TonmmHa 37€KTpOa.
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6. Ilnomans ogHoro snektpona f, M2:

f:(L_Ovl)'hv (6)
rae L — momepeunslii pasmep ycranoBku, M: L=V/(B-h-n).

7. OO6mas mMacca SIeKTPOIHON cucTeMbI M, KT

3
rae O IJIOTHOCTh MaTepHaja 3JeKTpoNIoB, Kr/M . IImoTHOCTH cramm (kemnesa)

p = 7900 KF/M3, IUIOTHOCTb AJIOMHUHUS O =2700KF/M3.

8. Cumatokal, A:

I=kQ, (7)

rae K - ymenbHOE KOJNMYECTBO AIIEKTPHYECTBA, HEOOXOAMMOE JUIS PacTBOPEHHS

MeTajia 3JICKTPOAHON cHcTeMbl, A'u/M™. JIns CTadbHBIX 3IIEKTpoAoB K=73,4 Au/m~, mis

AIFOMAHUEBEIX - 55 A‘I/Ms.

9. Pacxon matepuana 31ekTposos G, r/M3:
G — kj/i\l (8)

rae y=0,4 - koad¢punment Bbxomga mo ToKy; N - BIEKTPOXMMHUYECKUN SKBHUBA-
JeHT Metaia, I/A4. [{ns cramu (xkene3a) N=0,695 r/Au, nns amromunns N=0,336 1/Auy.

10. IMpomomxuTenbHOCTL PaGOTHI BIEKTPOIHON CHCTEMBI Tc, CYT.:

~1000-M -8 ©

T,
© G Q.

rne f=0,8-09 - xo3ddunmeHT ucnonb3oBaHUS SIEKTPOAHON cuctembl; Qc -

. . 3
CYTOYHBIM PACX0Jl CTOYHOW BOABI M /CyT.. Qc=Qty, TAe Ty -TPOAOIDKUTEIBHOCTh PaOOTHI

ammapara B CyTKH, 4/CyT.

11. Hauepruth cxeMy 5I€KTpOKOAryssTopa (OIZHOr0) ¢ KOHCTPYKTUBHBIMH Pa3-

mepamiu (puc. 1).

Hcxonnbie nanHbIe (BapyuaHThI)

Tabmuma 1
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Ne Bap. 0, M3/q n B, M T,MHH | h, M hi,Mm |h2,m |am c, M b, m
1,10 5 2 |14 1 10,80 0,05 0,20 0,05 0,01 0,005
2,11 10 3 |15 1 10,85 0,06 0,25 0,05 0,02 0,006
3,12 15 4 116 2 10,90 0,07 0,30 0,05 0,01 0,007
4,13 20 5 |17 3 10,95 0,08 0,20 0,05 0,02 0,008
5, 14 25 6 |18 4 11,00 0,09 0,25 0,05 0,01 0,008
6, 15 30 7 119 5 10,95 0,10 0,30 0,05 0,02 0,007
7,16 35 8 |10 3 10,90 0,07 0,20 0,05 0,01 0,006
8, 17 40 9 |11 2 10,85 0,06 0,25 0,05 0,02 0,005
9,18 45 10 |12 1 10,80 0,05 0,30 0,05 0,01 0,005
[Tpumeuanue: BapuanTsl 1-9 -cTanbHble 37eKTpobl; BapuaHThl 10-18 - anroMuHuEBbIE 371eK-

TPOJIBI

SAJJTAYA Ne 9. PACYET ADPOTEHKA

3amaya TEXHOJIOTUYECKOTO pacyeTa a’poTEHKOB — OINpezesieHue OCHOBHBIX MapamMeTpoB
CHCTEMBI (UIMTENILHOCTh adpalliy, Pacxoj BO3J1yxa, 00beM), IO KOTOPHIM YCTaHABIMBAIOTCS
pa3Mepbl COOpyKeHUs. TUMOBBIE a3POTEHKU UMEIOT pa3Mephl 36-114 M niuHbL, 8-36 M IIUPUHBI
u 3-5 M rmyOunbsl. IMeroTcs creayrommye TUIOBbIE JaHHbIe: YUCIIO KOPUAOPOB — 2, 3 u 4; mm-
puHa KopusopoB — 4, 5, 6 1 9 M; mar AIuHBI Kopuaopa — 6 M (JUIMHA CTaHIAPTHOM MaHENH); pa-
Oouas rimyouHa — 3,2; 4,4 u 5 M.

Heanb padoThl: MproOpeTEHNE 3HAHUIM U HABBIKOB IO PAaCcYeTy MPOIECCOB U CO- OpPY-
KEHUH OMOJIOTMYECKON OYMCTKU CTOYHBIX BOJI.

Mertoauka pacuera

1. mremsHOCTh aspamnuu T (4) pacCUUTHIBAETCS 110 (POPMYIIE:

L-L
r=—— @
a-p

rae LQ u L1 - BIIKpong mocrynaromieid CTOYHON M OYMILIEHHOM BOJIbI COOTBETCTBEH-
HO, MT/JI; a - KOHIIGHTpAI¥sl Wia B a9pOTEHKE, T/J1; L - CKOPOCTh OKHMCIICHUS 3arpsi3HeHusT Ha 1
r cyxoi 6momaccel, Mr (BITK)/(T u).

. 3 3 . .
2. VY nenbHbIi pacxon Bo3ayxa [, M~ BO3yXa/M  CTOYHOW BOJBI:
ﬂ — Z(LO - Li)
100k k,n,n,(c —b) @)
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rae Z -yaenbHblid pacxof kuciaopomaa, Mr O2/mr BIIK (z=2 mr/mr); K1 - xoa¢durmenr,
YUUTBHIBAIOLIMHA TUIT a3paTopa, sIBISIOIIECS QYHKIIMEH TUIONaI, 3aHATOH a’paTopaMu 10 OT-
HOIICHHUIO K TUIOIIAJIH 3epKaja BOIbI B a’pOTeHKe; K2 - KOI((UIMEHT, YyIUTHIBAONIMI TITy-

ouny (h) morpyxeHus a’paropa (k2:ho’67) (manmpumep, h=3 m); n1 -koadduiment, yuera
Temreparyps! (Hanpumep, mpu t=24° C, ta6m. 1); N2 - k03(hHUIMEHT KauecTBa BOIBI, C —
PacTBOPUMOCTB KHUCJIOpOoJa, Mr/i; D - momycTiMass MUHMMAllbHAsE KOHIEHTpALUs KHCIOpPOJa,
KOTOpasi HE JIUMHTHPYET CKOPOCTh OKUCIIeHHs (prHuMaeM b=3 mr/m).

Koaddumment, ydera Temneparypsl U pacCTBOPUMOCTh KHCIIOPOJa B 3aBUCUMO- CTH OT
TEMIIEPATYPhI, MPEACTABIEHBI B Ta0JI. 1.

Tabmuma 1

t, °C 5 10 12 14 16 18 20 22 24 26 28

c,mr/n 128 11,3 108 10,3 9,8 9,4 9,0 8,7 8,3 8,0 7,7

ni 0,5 063 1069 0,76 1083 091 1,0 1,1 1,2 1,3 1,4

3.  O6wem adpoTeHka V, M3:
V=07 3)
. 3
rae Q - pacxoJ CTOYHOM BOJIBI, M /4.

4,  KOHCTpYKTHBHBIE Pa3sMepbl a’3pOTEHKA MOKHO NMPHHUMATh U3 KOHCTPYKIIMOH-
HBIX COOOpaKEHMIA, B 3aBUCMOCTH OT 00BEMa COOPY>KEHHUS:

4.1. Pabouas rmyonna H npuHIMaeTcst U3 TUIOBBIX pa3mepoB (Hanpumep, H=3,2 m). 4

2. [Tnomans 3epkasa BOJIbI B a3pOTEHKE S, M2:
S=V/H. 4)

4.3.  Jinuny asporenxa L (M) onpenenstor o gopmyie:

L =15S (5)

[TonmyueHHOe 3HaUeHUE L OKPYIIIAIOT 10 OIFDKAMIIEro 3HaYEHHUS, KPATHOTO IIary JUTHHbI
kopuopa (6 m).

4.4, 1llupuna a>porenka B, m:
B=S/L. (6)
[onydennoe 3naueHue B okpyrisitom 10 Onmkaiiiero 3Ha4YeHUs, KPATHOTO THUIIOBBIM
pasMepam 1mHpuHBI KopuaopoB (Bj=4, 5, 6 wnam 9 M), mpu 3TOM YHCIIO KOPHAOPOB TOJIKHO

MOJTYYUThCS 2, 3 Wi 4:

N=B/Bi. (7
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5.  Hauepruts cxemy asporenka (puc. 10) ¢ KOHCTPYKIIMOHHBIME Pa3MEPaMH.

OB .
¢ 2 4
1A A i
ﬂ.T. l
B.I
5|1

Puc. 10. Cxema TpexXKOpHUI0pHOTO adpOTEHKA:

1 — crensr; 2 — aspaunoHHble GUIBTPOCHBIE TPYOHI (Mogaya Bo3ayxa B); 3 — pacnpenenurens-
HBI JTOTOK cTo4HOU BOnbI (CB); 4 — BOIOBBIMYCKHBIC OTBEPCTHS C 3aTBOpAMH; 6 — KaHaJbI
ocsetiieHHOM Bozbl (OB); 5 —BogocnuB (COOPHUK OCBETIICHHOMN BOJIBI)

Tabnuma 2
Hcxonnbie naHHbIe (BapUaHTHI)

No  |Ctounast Bos1a mpou3BOACTBA 0 M3 - LO, mr/m |L1,mr/1 |, n2 ki |a, /0

Bap. ’ mr/(r14)
1,10 [xum.- hapm. mpenaparos 650 150 3 10 0,25 0,25 2
2,11 |HedrenpomyKTOB 900 1000 5 15 0,3 0,5 6
3, 12 [mepepabotku TBepaoro Tommaa 800 900 5 13 0,35 0,5 6
8, 13 [kayuyka 700 800 5 14 0,4 10,45 5
5,14 [monuBUHMIALIETATA 500 700 5 16 03 04 5
6, 15 |cuHTeTHYeCKHX KHUPHBIX KUcI0T400 600 4 12 0,35 10,35 5
7,16 CHMHTETHYECKOTO CIUPTa 450 500 4 11 0,35 0,3 4
8,17 |c penomamu 550 450 3 14 0,25 0,3 8
9,18 [c anmMHOM 600 400 3 9 0,2 10,3 3

3AJIAYA Nel0. OBOPYJIOBAHM A JUIAI MEXAHUYECKOW OYMCTKHM CTOYHBIX BOJI.

PACYET NECKOJIOBKY 1 OTCTOMHHUKOB
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Heas padorbi: [IpuoOpereHre HaBBIKOB BBIOOpa U pacyera IMECKOJIOBOK M OTCTOMHU-
KOB.
Kpurepuem kauecTBa BOJIbI ABJISETCS 3HAYCHUE:

i& <1
i 1/IK,

rae Cyi — GakTudeckas KOHIEHTpalus i-ro BelecTsa B Boze, Mr/i; I1JIK; — npenensHo-
JOTYCTHMasi KOHIEHTPALKs 3TOTO BEIIECTBa B BOJE, MI/J, N — KOJMYECTBO BEUIECTB JaHHOU
TPYIIIBL

HopmaTtuBom mocTyruieHust BeecTB B BOAHBIA 00BbeKT sBisiercs [IJIC — mpenensHO
JOITYCTUMBIH COPOC MacChl BEIIECTBA 3a €IUHUILY BpEMEHH, I/C:

M7AC=qCrxc,

rae q — pacxona crouHsXx Boj, M3/c; Crjc — paspelleHHas KOHLEHTPALMs BPEJHOTO
BEIISCTBA B CTOYHOM BOJE, I/M3.

JUist O4MCTKH CTOYHBIX BOJI, COJEpKAIIMX He(Th, MpH KoHIeHTpauuu 6osee 100 mr/n
MPUMEHSIOT HedTeaoBymKH. HedTenoByIku mpeacTaBisitoT co00i MpsIMOYTOJIBLHBIE pe3epBya-
pBI, TIOJJOOHBIE TOPU3OHTAILHBIM OTCTOMHHMKAM, B KOTOPBIX HE(Th M BOJA PA3IENISIOTCS H3-3a
Pa3HOCTH TUIOTHOCTEH, MpudYeM HeTh BCIUIBIBAET HA MOBEPXHOCTh, COOMpAETCA U YTHIU3UPYET-
csl.

XapaKTepUCTUKU PA3IMYHBIX allapaToB MEXaHUYECKON OUMCTKU MPUBEICHBI B TaOIH-
ue 1 [3, 4, 10].

Tabm. .1
XapaKTEepUCTUKHU aNnapaToB MEXaHUYECKOH OUMCTKH
Amnmnapar Pasmep ynasnu- KoHnuenTtpauus KonuenTpanus
BaeMbIX YacCTHII, JI0 OYHUCTKH, MI/JI MoCJie OYUCTKH,
MKM MT/J1
Pemerku 1600 0,5-2 -
[TeckonoBku 200-250 500 -
OTcToitHUKH 50-30 500-300 150-100
DOuIbTPHI 1-0,1 350-10 3,5-3
Ynpaxuenue 1. Pacuyer ropu3oHTAJIbHOH MECKOJIOBKH
1. Ilnomaab ceueHUs MECKOJIOBKHU:
F=Q/vn, 1)

rae Q — pacxof CTOYHBIX BOJ, M3/C; v— CpeaHsss CKOPOCTh JIBUKCHHS BOJIbI, MIPU-
HumaeM 0,2M/c; n — KOJIMYECTBO OTACIICHHUIA.
2. JInuny neckoyioBKH (puc. 1) BBIYUCISIOT 110 hopMyIie:

i
u

(2)

rae hy — rayOuHa mpOTOYHOM YacTu, M; Ug — THAPABIMYECKas KPYMHOCTH IeCKa pac-
YEeTHOro auamerpa, M/c (Tabi. 1); k — ko3¢ UIMenT, yuuThIBaIONUINI BIUSHIE TypOyJIEHTHOCTH
U Apyrux (paxTopoB Ha pabOTy MECKOIOBOK:

3. llIupuna neckoJIOBKU:

4. O0mas BpICOTA IECKOJIOBKH:

k

— u0
JuZ —0,00250?

B:F/hl, M.

H= hi+hy+hz+ha, M,




rae hy, hy, hs u hy — cooTBEeTCTBEHHO BBICOTA MPOTOYHOM YACTH, CJIOS IECKa, HABOI-

HOM wyacTH 1 npusMku (mpuauMaeM: hy=hy; hy=hz=h,/2).
5. VKIJIOH JHHIIA [Tl CIION3aHUs CJI0s MecKa K NpusiMKy npunumarot 0,2-0,4.
6. Haueptuth cxemy neckosoBku (puc.11).

Tab6muna 1
Wcxonnbie qanHbIe (BapUaHTHI)

Ne BapuanTa Q, M/ N hy, m dy, MM Uo, MM/C
1,10 500 1 0,7 0,25 24,2
2,11 400 1 0,5 0,3 29,7
3,12 300 1 0,6 0,35 35,1
4,13 100 1 0,7 0,4 40,7
5,14 70 1 0,8 0,5 51,6
6, 15 50 1 0,4 0,25 24,2
7,16 1000 2 1 0,3 29,7
8, 17 700 2 0,9 0,35 35,1
9,18 500 1 0,8 0,4 40,7

1 = 2 3 4

e O S st

\ = 74w 7
/

\_/

B
<>
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e

W

Puc. 11. IleckosioBka ropu3oHTaidbHast: 1 — JIOTOK MOJAIONINI; 2 — YPOBEHb BOIBI; 3 —
CJIOM 1ecKa; 4 — TIOTOK OTBOJSALINI; 5 — MPUSAMOK.

Ynpaxnenue 2. Pacyer 0TCTOHUKOB.

1. Pacuer ropu30HTaNbHOTO OTCTOMHUKA.

1.1. CKOpOCTh OCaXJCHHUSI YaCTUIl B OTCTOMHHMKE (11 MEJIKUX YacTHUIl CHEepUIECKOM
(bOpMBI, OCaXKIAIONINXCS B JIAMUHAPHOM PEKHMME U B HECTECHEHHBIX YCIOBHSX (KpUTepuit Ap-
xuMmena Ar<3,6)) MOXKHO paccuuTath 1Mo ypaBHeHHIO CTOKCa:

I V9
oc — 18/1 , M/cC, 3)

rae dy - MUHUMAJIBHBIN SKBUBAICHTHBIN JUAMETP YaCTHI], BHICAKIAEMBIX B OTCTONHU-

Ke, M; ,0 9 - KOKYIIAsICs MIIOTHOCTh YacTHIl, KI/M3; [ 15K - IIIOTHOCTD JKUJKOCTH, mpuMeM 1020
Kr/M3; g - ycKopeHue cBOOOIHOTrO majeHus, paBHoe 9,81M/c2; - AuHaMUYecKash BS3KOCTb
*)uakoctu, npuaumaem 10-3 Ila c.
1.2. Pabounii 00beM OTCTOMHHKA:
V=Q7 ,6 M3 4)
rae T - Bpemsi OTCTauBaHUsl, NpuHUMaeMm 1,5 4.
1.3. [llupuna oTcTOMHUKA:!

B=— M, 5
vH ®)
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rae Q — pacxoja CTOYHBIX BOJ, M/c; v- CKOPOCTb JIBUKEHUSI CTOYHBIX BOJ B OTCTOMHHU-
ke, nmpuanMaem paBHoil 0,005 m/c; H - rmyOuHa TOpM30HTAIBLHOTO OTCTOWHMKA, MPUHUMAEM
paBHOi1 3,2 M.
1.4. InuHa ropu30HTaIbHOTO OTCTOMHUKA:
Vv

=—, M.
BH
1.5. JIaumie OTCTOMHMKA BBITTOIHAETCS ¢ YKIOHOM K npusiMky He meHee 0,005; BeicoTa
HEUTpaAIBHOTO cosl MpUHUMaeTcst paBHOM 0,3 M HaJ MOBEPXHOCTBIO OCAKA; ISl BTOPUYHBIX
OTCTOMHMKOB JOJKHA OBITh yuTEHa TIIyOrHa ciios uia, paBHas 0,3-0,5 m.
2. Pacyer BepTHKaIbHOTO OTCTOMHHMKA C BITYCKOM BOJIBI 4Yepe3 LIEHTPaIbHYIO TpYyOy,
CHAOXEHHYIO B HIDKHEH 4acTu pacTpyOOM U OTpakaTeIbHbIM HIUTOM.
2.1. Pabounii 06beM OTCTOMHHKA pacCUUTHIBAETCS 1O hopmyiie (4).
2.2. BeicoTa paboueli (IIUIUHAPUIECKON) YaCTH OTCTONHUKA:
H=vr,Mm, (7)
IJIe U — CKOPOCTb JBMKCHUSI CTOYHOM BOJIBI B OTCTOMHUKE, MpuHUMaeMm 0,7 Mm/c.
2.3. ITmontaab ceyeHuss OTCTOMHUKA:

(6.6)

Voo
F=—,6m" 8
m 8)

2.4. [Tnomaas ceueHus IEHTPATBHON TPYOBI:
Q
f[[T =—,M, 9)
Uy
rae v ;=250-300 MM/C — CKOPOCTh IBH)KCHHSI CTOYHOM BOJIBI B IIEHTPAIBHOU TpyOe.
2.5. JlnameTp LEHTPpaIbHOUN TPYOBHI:

F+f
dyr =q/——, ™. (10)
V4
2.6. lnameTp oTCTOMHUKA:
AF + f
D=, — . (11)
T

2.7. OcranbpHble NapaMeTpbl IPUHUMAIOTCSL:

- YroJl HaKJIOHA TOBEPXHOCTHU OTPAXKATEIHHOIO IUTa K TOPU30HTY o =17°;

- ntuamertp pactpyba u ero Boicota d,=h,=1,350,;;

- AuaMeTp oTpaxarenabHoro mura dorp=1,3d,;

- BBICOTA HEUTPAJIBHOIO CJIOSI MEXKAY HU30M OTPAKaTEJIbHOTO LIUTAa U MOBEPXHOCTBIO
HaKOIUICHHOTO ocajka hy=0,3 m;

- YroJl HaKJIOHA CTEHOK WiIoBoi yactu £ =50-60°.

3. Pacuer BepTUKaIbHBIX OTCTOMHUKOB C NEepU(EepHUECKUM BITyCKOM BOBI (puc. 12).

3.1. Paguyc BepTHKaIbHBIX MMEPBUYHBIX OTCTOMHUKOB MOYKHO OMPEETUTH 10 (hOopMy-
je:

_Q
3,67Kk0g

rae Q — pacxojd CTOYHBIX BOJ, M3/q; k — xkoaddurmeHT 06bEMHOTO UCTIOTB30BAHMS
(U1 OTCTOMHMKOB C IIEHTPAJIbHON BIYCKHOW TpyOo# - 0,35, Ayt OTCTOWHHKOB ¢ HUCXOJALIE -
BOCXOJSAIIMMHU TIOTOKaMu ¢ nepudeprueckum BiyckoMm Boabl —(0,65-0,7); v — ckopocTh
OCXKJICHUSI YaCTHUII, MM/C, PaCCUUTHIBAETCS 1O ypaBHEHUIO (3).
3.2. Pagnyc OTCTOMHUKOB C HUCXO/SIIE-BOCXOISALIUM TOTOKOM
R=14R; .

M, (12)

B
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3.3. [Ipu npOoeKTUPOBAHUN OTCTOWHHUKOB € EpUPEPUIECKUM BITYCKOM BOJIBI UX Painyc
MpUHUMAaETCs paBHBIM 10 SM. [1lupuHa KoIbIIEeBOI 30HBI ONpeaeseTcs mo Gopmyse:

o0=R- RZ—L,M, (13)
3,6 7105y
T7Ie U x=5-7 MM/C — CKOPOCTh BXOJIa BOJIbI B paO0OUYIO 30HY.
4 A4 ¥ 2
1 n ,‘{ A
H | /}‘/‘/;/ -‘s\_ \J!
e o 1NN S -

Puc. 12. BepTukanbHbIii OTCTOMHUK ¢ TTepU(EPUICCKUM BITYCKOM BO/IBI:

1 - notox nonaroumii; 2 - JOTOK BOAOPACIPEAETUTENBHBIN; 3 - CTEHKA CTpyeHanpaB-
Jsto1ast; 4 - T0TOK KOJBIIEBON BOJOCOOPHBIN; 5 - TPyOOIIPOBO/I /TSl OTBOJIa OCBETIICHHOMN BOJIBI;
6 - KoNbBIIO OTpaxkaTelbHOE; 7 - TpyOa Ui BBIMyCKa Ocaaka; 8 - COOpPHUK BCILIBIBAIOIINX Be-
IIECTB.

3.4. OcranbHble MapaMeTpbl NIPUHUMAIOTCS: pabouas riayonna H=8 0 ; - 3arimybnenue
cTpyeHanpasJsitomeii creHku h=0,7H; - mupunaa oTpaxarenbHOro Koibia b=2; cKOpoCcTh BOJBI
B BOJIOPACIIPENICTUTEILHOM JIOTKE U ;or—0,4-0,5 MM/C; pamuyc BHYTpEHHEH CTEHKH KOJBIIEBOTO
BOZI0OCOOPHOTO JIOTKA C 3y04aThIMH BogociuBamMu R;,,=0,5R; ynenpHas Harpyska Ha 3y04aThlid
BOJIOCIIMB q=6J1/(CM); YroJj HaKJIOHa CTeHOK mioBoif yactu £ =50-60°.

4. Pacuet paguaibHbIX OTCTOMHUKOB.

4.1. Pabounii 06beM OTCTOMHHKA paCCUUTHIBAIOT IO popmyrie (4).

4.2. Paguyc paguaibHBIX OTCTOMHMKOB PACCUUTHIBAIOT 11O hopmyie (12),

rae kodpdurment k=0,45.

4.3. BeicoTa 30HBI OTCTauBaHUSL:

\
= F , M. (14)
4.4. O6mias BEICOTa OTCTOMHHKA JISKUT B mpeaenax 1,5-5m wim
H=(1/3...1/6)R u cknagpiBaeTcsi U3 TPEX 30H:
H=h;+h,+h3, (15)

rae h; - BeIcOTa 30HBI OTCTaMBaHMSI; hy - BEICOTAa HEUTPAILHOTO CJIOS WM 30HBI CTYIIe-
Hus - 0,3 M; hz — BeICOTa 30HBI PaCIIONOKEHHUS JomacTe u cios ocaaka - 0,3 M, win riayonHa
ciost wia (i1 BTOPUYIHBIX OTCTOWHUKOB) - 0,3-0,5 Mm;

4.4. OcTanbHble TapaMeTpbl TPUHUMAIOTCS:
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- Harpy3Ka Ha BOJIOCIHMBHBIN QpoHT 3yO4yaroro Bogocnusa q< 101/(clm);

- 4acTOTa BpAIICHUs HIOCKPeOOB U miococoB n=0,8-3 y-1.

5. HauepTuTh KOHCTPYKTHBHYIO CXEMY II€CKOJIOBKM U OTCTOMHUKA C IOJYYECHHBIMHU
pazMepami.

Tab6muna 1
Wcxonnbie nanHbie (BapuaHThI)
No Bapuan- Q, M/a CO0, mr/n dy, MKM L u, KT/M3 OtcTolHHK
Ta

1,10 500 1000 50 1500 ["opu3oHTaIBHBIN
2,11 400 950 45 1550 I"opu3oHTaNBHBIIH
3,12 300 900 40 1600 ["opu3oHTaIBHBIN
4,13 100 850 35 1650 Beprukanpabiii
5,14 70 800 50 1700 BeprukanbpHbIii

6, 15 50 750 45 1750 BeprukanbpHbIii
7,16 1000 700 40 1800 Panunansueiit

8,17 700 650 35 1850 PamuansHbIin

9,18 500 600 30 1900 PagnanpHbi

TEMA 3. YTUWIN3ADUA TPON3BOACTBEHHBIX OTXO/1OB.

3AJIAYA Ne 11. PACYET ITOJIMTTOHA TBO

Leanb padoThl: NMpUOOpPETEHHE HABBIKOB pacueTa BBICOKOHAIPYXKAEMOIO IOJU- TOHA
TBO (onmHa xapra) A7 YCIOBHOTO HaceleHHoro myHkra. [Ipu 3Tom mpearmonaraercsi, 4yTo Je-
Morpaguueckas CHTyallusl HAacEJICHHOIO ITyHKTa HMMeEET IOJIOKUTEIbHYI0 XapaKTEepPUCTUKY —
YHUCIIEHHOCTh HaceleHus Bo3pactaeT. Kpome Toro, ¢ poctoM OarococTosHusi HapoJa Cienyer
OXMJaTh TOCTENEHHOE YBEIWYEHHE AYLIEBOro 0Opa30BaHUS OTXOJOB IPOU3BOJCTBA U MOTPEO-
nenwus (B ocHoBHoM THO).

Mertoauka pacuera

Pacuer monmurona MMPOBOAUTCA B TpH OTaIlla.

|. Onpeoenenue obweii emecmumocmu nonueona TEO na eeco cpox e2o0 5KChya-
mayuu

J1Jist 3TOr0 HEOOXOMMEI CICTYIOIIUE TAHHEIC:

1) pacuernsiii cpok sKcruTyaTanuy nosurona T, jieT;
2) ynenbHas HOpMa 0Opa3oBaHMs OTXOJOB HA OJHOTO uYeloBeKa B rojg Y1,

M3/‘ICJ'I'1"O,I[; B cpexHem s Poccun ¥Y1=1,16

M3/‘ICJ'I/1"0I[.

3) cKOpOCTb eXEroaHoro MpUpocTa yaeibHoi HopMbl U, %; npuaumaem U=1,8%.
4) uncIeHHOCTh HaceIeHHs TOpoJa Ha MOMEHT MPOEKTHpoBaHMs moiurona N1, uern;
5) NPOTHO3UpYyeMasl YUCIICHHOCTh HacesleHust ropoaa uepe3 T et — N2, ven.;

6) OpPUEHTUPOBOYHAA BbICOTA «XxoaMa» ThO Ha moiurone, corjacoBaHHas C apXu-
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1
TEKTYPHO-IJIAHUPOBOYHBIM YIIpaBiieHUeEM ropoaa, HT ™, M.

1. Onpenenenue ynenpHoN HOPMBI 06pazOBaHus Y2 (M3/qen/r0;[) orxoz0B uepe3 T

U T
y2:yl'(1+m] (1)

JICT:

3
2. OO6mas BMecTUMOCTh moiurona ET, M

_ ViV, N# N, Koo @
2 2 K,

ET

rae N1, N2 -uncneHHOCTh HaceleHHss HA MOMEHT BBOJZA IMOJIMTOHA B SKCIUTyaTalMI0 U CIYCTS
Bpems T, gen.; K1 -xoadpdumment yrutornenus ThO 3a Bech nepuop T; K2 o0beM uzommpyrommx
cinoeB rpyHTa; T [1[] mepuop SKCIUTyaTalluyd MOJUTOHA 10 ero 3akpbitus, jer. K1 u K2 onpene-
JSTIOT 1o Tabm. 1 1 2 B 3aBUCHMOCTH OT OPHEHTHPOBOYHOM BBICOTHI «X0JMay rnonurona ThO

HITE ().

3nauenus kodpdurmenrta K1

Tabmuma 1
Macca Oynbao3epa, T Hbom. K1
14 10 3,7
14 10-30 4
20-25 6onee 30 4,5
Tabnuua 2
3nauenus kodpdurmenta K2
Tab- <5 5-7 7,1- 9,1- 12,1 15,1 40—
K2 1,37 1,27 1,25 1,24 1,2 1,18 1,16

11.Onpeoenenue niowadu noiucona

OcHoBanue monuroHa (wiu padoueil KapThl Ha IOJHWIOHE) NMPUHAMACM B BHJE TIpS-
MOYTOJIbHUKA, a (HOPMY «XOJIMa» OTXOJIOB — B BHJIC YCEUCHHON MUPAMUJIBI.

1. U3 o6vema nupavuas (V =SH/3) onpenensior ee ocHOBaHKE (ILIOIIAAL Y4acTKa

cknagupoBanusi ThO) S, M2:

Syc=3V/H=3E1/ H; (3)

Boxkpyr ydacTka CKIaqupoOBaHUs OTXOJIOB JOJDKHBI OBITH CBOOOIHAS TUIOIIAAb IS JIBH-
KEHHUs 1 paboThl TPAHCIOPTa, MEXaHU3MOB, OOCITYKMBAIOLIETO MEepPCOHaa U MOABE3AHBIX I0-

2
por. Tloatomy HeoOXomumasi MO MOJMIOH IUIOMAas Sy (M) JOJKHA OBITH OOJIBIIE yUacTKa
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CKIIaIMPOBAHKs Syc JUIS Pa3MEIEHHs BCIIOMOTATENbHOM 30HbI Spon (mpuHuMaeM Spon=0,6 ra)
¥ TIpoe3IHbIX Jopor (kodddunment 1,1):

S11=1,1S+ SI[OH- (4)

. Vimounenue evicomur «xonma»TBEO u pacuem napamempos Komiosunbl
[IpakThka MOKa3bIBa€T, YTO TPYHT Ul H30JMPYIOIIUX MPOMEXYTOUHBIX CIIOEB, a B Oy-
IyIIeM Jis peKyJIbTUBAIMOHHOTO (BEPXHEr0) CJ0sl MPH 3aKPBITUH CBAJIKW SKOHOMHYECKU LieJie-

co00pa3HO 3aroTOBJIATH M3 KOTJIOBAHA I10JI OCHOBaHHME ydacTka ckiamupoBanusi THO.

1. Xonm monurona umeer BUI ycedeHHOH mMpamuabl. OObEM YCEYEHHOHW MHMPAMMIBI

V, M3 («xommay TBO) MOXXKHO onpeAeTuTh o GopMyIie:

V = %(syc 48, +.S. +5, H (5)

rne Sy, Sp - TUIONIaah HIDKHETO W BEPXHEro OCHOBaHWS Mupamuisl, M2; H -BbicoTa
MMUPaMU/IBI, M.

3
Takum obpazom, ob1mas BMECTUMOCTh Tosurona ET, m .

E, =%(syc+sB + 5,755 H, (6)

Orcrona, yrouHsieM BbICOTY nojurona Hyy, M:

3E
Hy = s (7)
(S+5,++/5-5)
[Tnomans BepXHEro OCHOBAaHUS XOJMa IMOJMIOHA MpeAcTaBiseT GopMmy KBajpaTa.
[Mpuaumaem Sp=40%40 M2.
y 3.
2. Onpenensor TpebyeMblii 06beM rpyHTa Vr, M
V, =, [1- ®)
r T KZ
3. ['ny6ouna kotmoBana HK (M) ¢ yaerom otkocoB (koaddumuent 1,1) pasua: H
Vv
_ r
Hy =115 ©
yc
4, OuenuBaroT BepxHIO oTMeTKy nosmrona ThO HBQ, wm:
HBO=HIT - HK+1. (10)

BbIcOTy HapyKHOTO M30JIMPYIOLIETO CJI0sI TPYHTa NPUHUMAIOT paBHbIM 1 M, 4TO y4TeHO
B opmyie (10).
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Ot4eTbl MO BBINOIHEHHBIM PadOTaM HEOOXOAMMO IPEACTaBUTh MO (opme, MOKa3aH-

HOI1 B Tadm. 4.

Taomuma 3
Hcxomuple naHHBIE (BapHaHTHI)
Ne Bap. T, net N1, gen N2, uen
i 1 i Hipp o
1 20 350 000 500 000 20
2 20 1 300 000 2 000 000 40
3 25 280 000 450 000 25
4 18 630 000 1 000 000 30
5 22 410 000 800 000 30
6 25 250 000 520 000 20
7 20 1 100 000 1 800 000 35
8 18 800 000 1100 000 30
9 19 425 000 630 000 30
10 22 370 000 530 000 30
11 23 1 600 000 2 200 000 40
12 25 1 025 000 1 500 000 40
13 20 220 000 390 000 20
14 18 420 000 610 000 25
15 18 550 000 950 000 25
16 22 1 310 000 2 000 000 40
17 22 355 000 940 000 20
18 25 820 000 1 300 000 30
19 20 225 000 475 000 20
20 18 510 000 975 000 25
®dopma mpencrapneHuss ordera Tabnuia 4
Ne ET M3 c 2 ST, HIT, m VT, HBO,

A
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