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AKT COI'JTACOBAHUA

HA MeTOJAUYeCKHe PEKOMEH/IAllMHU 110 BbINOJHEHNI0 MPAKTHYECKUX PadoT
no IIM 01 Pa3padoTka TeXHOJIOTHIi U MPOEKTHPOBAHHUE 3JIEMEHTOB CHCTEM BOOCHAOKEHUS H
BOJ00TBeIeHHS
Tema 1.4 BonocHat:keHue U BOJ00TBeAeHHe MPOMbIIJIEHHBIX NPeInpusTHIH

pa3padorannbie npenogaBareneM LK BoanocHat:xenne u Bo1ooTBeAeHUAE
doxenuc FO.A., 10151 CTYIEHTOB CIeNUAJIbHOCTH
Bonocnat:xenne u BonoorBeaenue I'BIIOY «FOxHo-YpajabCKkuii rocy1apcTBEHHbIH TEXHU-
YeCKHH KOJJISIK»

MeToaudeckue pPEeKOMEHAAIMU IO BBIMTOIHEHUIO MPAKTUYCCKUX pabOT MpeaHa3HAYCHBI
Jutst oOydatomuxcsi 6a3oBoi moarotoBku crenuanbHoctd 08.02.04 BogocHaG)keHue M BOJOOTBE-
JICHHE.

JlaHHBIE METOIMYECKHE PEKOMEHJAIMH COOTBETCTBYET COBPEMEHHBIM TPEOOBAaHHSIM K
YPOBHIO MOATOTOBKH CTYACHTa CPEIHETO MPO(ECCUOHATHLHOTO YIeOHOTO 3aBE/ICHUS B OBJIAJICHHUH
po(heCCHOHATLHBIMH KOMITETEHITUSMHU 110 CIEIHAIBHOCTH BoocHa0XeHre U BOJOOTBEICHHE.

MeToaudeckiue PeKOMEHIAIUU COJICPIKAT TOSICHUTEIBHYIO 3aIUCKy, U 2 TPAKTHYECKUE
paboT ISt MPAKTUYECKO# pabOThI CTYJICHTOB paOOTHI CTY/ICHTOB.

MeToaudeckiue PEKOMEHJIAIIMHU TI0 BHIMOJTHCHHUIO MPAKTUUYECKUX pabOT mpeiaracTcs uc-
MOJIb30BATh VISl MPOBEACHHS TPAKTHUECKUX 3aHSITHH CO CTYACHTAMU, a TaK ke JJIsi CAMOCTOSITEN b-
HOTO M3YYCHHSI CTY/ICHTAMH IMPAKTUYECKON YaCTH TUCITUTIINHBL.

JlaHHBIE PEKOMEHIAIUU MOTYT MCIOJBb30BaTh CTYACHTHI O0yYarolMecs Mo CHeuanbHO-
ctu 270813 BonocHabxenue u BonoorseaeHue (0azoas noaroroska) FOVYpI'TK ounoit popmbl

o0OyueHusl.

«ApxutexTypHas  Macrepckas
A.A. Mapkiirerep




4
IosicuuTebLHAs 3aNIUCKA

MeTtoaudeckue peKOMEHAAIMH N0 BBHIMOJIHEHHUIO MpakTuyeckux padot [IM
01 Pa3paboTka TEXHOJIOTHI M MPOSKTUPOBAHUE DJIEMEHTOB CHCTEM BOJOCHAOKCHUS
1 BoHooTBeneHusa Pazmen 1. Yyacthe B MPOEKTUPOBAHUH BJIEMEHTOB COOPYKECHUU
BOJOCHA0KEHHSI U BOJIOOTBEACHUS MpEAHA3HAYEHBI JUIsl 00yYarolUXCs IO CIIEu-
anbHOCTH 270813 BomocHabxeHue U BOAOOTBEICHNUE.

[IpakTnueckue 3aHsATHA ABIAIOTCS BaxkHbIM dneMeHToM MJIK. B mponecce
BBIIIOJIHEHHS IPAKTUYECKUX PAOOT 00ydarouIuecs CUCTEMAaTU3UPYIOT U 3aKPEIUISIIOT
MOJIyYCHHbIE TEOPETUUECKUE 3HAHUS, PA3BUBAIOT MHTEIUIEKTyalIbHbIE U MTPOQECCHo-
HaJbHbIE YMEHUA, (OPMUPYIOT JIEMEHTHI KOMIIETEHIIMM OyAyIIMX CIEIUAINCTOB.

Meroanueckue peKOMEHIaluuu NpeIHa3HAYEHbl JJIsl OpraHU3allK BBIITOIHE-
Hus npaktuaeckux padot mo M/IK 01.01. [IpoexTupoBanus cucteM BOIOCHAOKEHNUS
Y BOJIOOTBEICHUS

[IporpamMmoii mpeayCMOTPEHO BBITIOJIHEHHWE 2 MPAKTHYECKUX PadoT, HAmpaBs-

JICHHBIX HAa (popMHUpOBaHHE

Hlugp u Haumenosa-

y Ymenus 3nanus Koo JIP
HUe KoMnemeHyull

OK 1. Boioupamo Pacnio3naBats 3anauy 3HATh aKTyaJIbHBIN JIP 4

Cnocoobl peuienus u/wi npobieMy B Ipo- npodeccuoHanbHblit 1 | JIP 11
3a0au npogheccuo- beccroHanbHOM U/UJIH CO- | COLIUATIBHBIA KOHTEKCT, | JIP 13
HanbHOIU OeamenbHO- | THATLHOM KOHTEKCTE; B KoTOopoM npuxogurcs | JIP 14
cmu, npumMeHumensb- | AHaIu3MpoBaTh 3a7a9y paboTaTh U KUTH; JIP 15
HO K pa3iu4HbImM u/win npoOseMy U Bele- | 3HaTh OCHOBHBIE UC- JIP 16
Konmekcmanm. JATH €€ COCTaBHbIE YacTH; | TOYHUKH UHpopMmaru | JIP 17

[TpaBUIBHO ONIPEAEIUTh U
HaTH HHPOpPMaLIUIO, He-

" pEeCypCOB IJIA pCHIC-
HUs 3a1a4 U HpO6JlCM B

00X0IMMYIO TS pelieHus | mpodeccHnoHaTbHOM
3a/1a4¥l W/WIU IpOOJIEMBI; | U/UITU COLMATBHOM
CocTaBUTh IIJIaH IEHCTBHUSA, | KOHTEKCTE.

Onpenenuth HEOOXOAUMBIE
pecypchl;

Brnagets akTyanbHBIMH Me-
To/1aMu paboTHI B Tipodec-
CHUOHAJILHO 1 U CMEKHBIX

cdepax;

3HaTh aKTyallbHbIC
CTaH/apTHI BHITIOTHE-
HUs padoT B mpodec-
CHOHAIILHOUW U CMeX-
HBIX 00J1aCTsIX;

3HaTh aKTyaJIbHbIE Me-
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Peamm3oBats cocTaBieH-
HBIH IIIaH,

OLEeHUTPH pe3ynbTaT | MO-
CJIEICTBUSI CBOUX IEUCTBUU
(caMOCTOSTEILHO HITH C
MTOMOIIIbIO HACTABHUKA).

TOABI pabOTHI B TIPO-
(dheccroHaNBHON U
CMEXHBIX chepax.

OK 2. Ocywiecme- Onpenenars 3a1aun nouc- | Homenkiarypy uH- JIP 4
amb nouck, ananu3 | xa uaopmanuu. Onpeae- | popManoOHHBIX HC- JIP 11
U unmepnpemayuio | JATb HeOOXOIMMBbIE UCTOY- | TOUHUKOB npumense- | JIP 13
ungopmayuu, neoo- | uuxu uadopmaruu [lna- | MbIX B mpodeccro- JIP 14
X00UMOIL 0711 6bINOJI- | HUPOBATD MPOIIECC MOUCKA | HATBHOU AesTensHocTH | JIP 15
Henus 3a0au npoghec- | CtpykTypupoBarth 1oiyda- | [lpuemsl crpykrypupo- | JIP 16
CUOHAILHOIL Dest- emyto uHdopmanuio Bel- | Bauus uHpopmanuu JIP 17
meabHocmu. JeNATh HanOoJiee 3HaUn- dopmar opopmiteHUs
Moe€ B repeuHe nHpopMa- | pe3yabTaToB MOKUCKA
uu O1leHuBaTh MpakTuye- | uHGopMaluu
CKYIO 3HAYMMOCTh Pe3YJib-
TaToB noucka OpopMisaTh
pe3yabTaThl HOUCKA
OK 3. IInanuposams | Onpenensth akTyanbHOCTh | Conepxkanue aktyanb- | JIP 4
U peanu3oevleamas HOPMAaTHUBHO-TIPABOBOM J10- | HOW HOPMAaTUBHO- JIP 11
cobcmeennoe npo- KyMeHTaluu B mpodeccuo- | mpaBoBoi gokymenta- |JIP 13
¢eccuonanvroe u HAJILHOW JIEITENbHOCTH uun CoBpeMeHHas JIP 14
JUYHOCMHOE PA36u- Hay4Has u npodeccuo- | JIP 15
mue HaynbHas TepmuHoiuorus| JIP 16
Bozmoxusle Tpaekro- | JIP 17
puH mpogeccruoHalb-
HOT'O pa3BUTHs U ca-
M00Opa30BaHUS
OK 4. Pabomamp ¢ | OpranuzoBbiBath paboty | [Icuxonorus komnex- | JIP 4
KoJ11eKmuee u Ko- KOJUIEKTHBA U KOMaHabl. | TuBa [lcuxonmorus nmuu- | JIP 11
manoe, 3¢pgexmueno | BzaumoaencTBoBaTh C HOCTH OCHOBBI MPO- JIP 13
63aUMO0elCMeE06ams | KoJUIeraMu, PyKOBOACTBOM, | €KTHOIT festenpHocT | JIP 14
¢ Koslezamu, pyKo- | KJIHEHTaMH. JIP 15
600CME0OM, KU EH- JIP 16
mam JIP 17
OK 6Ilpoaenamp ONMCHIBATh 3HAYMMOCTh CYILIIHOCTh TpaxaaHcko-| JIP 1
2ParrcOancKko- CBOEH CIELHUAIbHO- aTpUOTHYECKOM no3u- | JIP 2
nampuomuuecKkyio CTH;IPUMEHATH CTaHAAPTHI | [IMH, O0IIeUeTIoBeYe-

noszuyuio, 0emMoH-
cmpuposams 0co-
3HAHHOE noeedeHue
Ha 0CHO8e mpaouyu-
OHHBIX 00 euenoge-
YyecKux ueHHocmell.

AHTUKOPPYILIUOHHOIO M0-
BEJICHUS

CKHUX LIEHHOCTEH; 3Ha-
YIUMOCTh TIpOoeccro-
HAJIBHOW JICSITeIIbHOCTH
0 CIEIHATbHOCTH
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OK 7. Cooeiicmeo- Co6mronats HOpMBI dK0TO- | [IpaBmna skomoruue- | JIP 10
6amp COXPAHEHUID TUYECKON 0€30MacHOCTH | CKOW 0€30MacHOCTH
oKpyxcatoweii cpeowst, | OnipeieNsITh HANIPABJICHUS | IPU BEJICHUH TTpodec-
pecypcocoepesrcenuo, | pecypcocoOepeKeHus B CHOHAJILHOW JESATEIIb-
agpgpexmueno oeii- paMkax npodeccuoHanb- | Hoctu OCHOBHBIE pe-
CMe06ams 6 Upe3evl- | HOW NESTEIILHOCTH 10 CypChI 3aJ1efiCTBOBaH-
yaunvix cumyayuax |npodeccur (CreUUaIbHO- | HbIE B IPOPECCHOHAND-

CTH) HOU nearenbHoCTH [1y-

TH 00ecIieyeHus pecyp-
cocOepexeHusl.

OKY9. Hcnonvzoeams | IIpumensats cpenactBa uH- | CoBpeMEHHbIE Cpel- JIP 4
uHgopmayuonnsvie (dbopMaIMOHHBIX TEXHOJO- | CTBa U ycTpoiicTBa uH- | JIP 11
mexnono2uu 6 npo- | ruii 11 perenus npodec- | opmaruzanuu [lops- | JIP 13
geccuonanwvnoit de- | cuonanbHbIX 3a1a4. Mc- JIOK ux npumeHenusi u | JIP 14
AmenvHocmu. MOJIb30BaTh COBPEMEHHOe | mporpamMmHoe obecre- |JIP 15

nporpamMMHoe o0ecrieye- | 4eHue B Ipogeccuo- JIP 16

HHUE HaJILHOU negrenbHoctu | JIP 17
OK 10. Ilonv3oeams- | Ilonumats o0mumii cmbicn | [IpaBuna noctpoenus | JIP 4
ca npogheccuonanv- | 9€TKO MPOUZHECCHHBIX BbI- | POCTHIX M CIOXHBIX | JIP 11
HOUl OOKyMeHnmauue | CKka3blBaHUW Ha W3BECTHBIC | peasiokeHuit Ha mpo- | JIP 13
Ha 20cyoapcmeennom | TeMsl (ipodeccnoHanbHbIe | peccnoHanbHbie TeMbl, | JIP 14
U UHOCIMPAHHOM 1 OBITOBBIC), OCHOBHBIE 00IICYIIO- JIP 15
A3bIKe. IIOHMMATh TEKCThI Ha 0a30- | TpeOuTenbHbIe raaroisl | JIP 16

Bble npodeccuoHanbHble | (ObITOBast U podeccu- | JIP 17

TEMBbI Y4aCTBOBAThH B JIHa-
Jorax Ha 3HaKOMbIe 00I1Ire
U ipo¢eccUOHaIbHbIE Te-
MBI, CTPOUTH MPOCTHIC BBI-
CKa3bIBaHUs O cebe U O
cBoel mpodeccuoHaTbHON
JESITEIIbHOCTH, KPATKO
000CHOBBIBAThH U 00BSC-
HUTb CBOU JIeHCTBUS (Te-
KYIIUE U TUIAHUPYEMBIE),
MUCATh MPOCTHIC CBSI3HBIC
COOOIIEHUS HA 3HAKOMBIE
WJTH HHTEPECYIOIIHNE TIPO-
(dheccroHaIbHBIE TEMBI

OHaJIbHAs JIEKCHKA),
JIEKCUYECKU I MUHU-
MyM, OTHOCSIIIUIACS K
ONMCAHUIO NPEJMETOB,
CPEJICTB U MPOIIECCOB
po¢eCCUOHATBHOM
JeSITEIbHOCTH, 0CO-
OEHHOCTH MPOU3HOILIE-
HUS, TIPAaBUJIA YTCHUS
TEKCTOB mpodeccro-
HaJIbHOW HAIpaBJICHHO-
CTH

YMEHMU:

oOecrieunBaTh 0€30TKa3HYI0 U 3(PPeKTHUBHYIO pabOTy CUCTEM BOJOCHAOXKEHUS U

BOJOOTBE/ICHUS,

BHCAPATL IMNCPCAOBBLIC TCXHOJIOTMU IIPHU CTPOHUTCIILCTBC, ISKCILNIyaTallUHd W PCKOH-

CTPYKIHUH CUCTCM BOI[OCH36)KGHI/I$I H BOOJOOTBCACHUA,

6
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— OomnpeaciIsATb U aHAJIM3UPOBATE OCHOBHLIC TECXHUKO-3KOHOMHWYCCKHEC ITIOKA3aTCIIN,

3HAHUM:

— SKCIUTyaTallMi0 COOPYKEHUI U 000pYyAOBAHUS CUCTEM BOJIOCHAOXKEHUS U BOJIOOTBE-
JCHUS;

— DJIEMEHTHl ABTOMAaTHYECKUX YCTPOMCTB, METObI U3MEPEHUM, YCTPOMCTBO KOHTPOJIb-
HO- U3MEPUTENBHBIX TPUOOPOB TEXHOJIOTUIECKOTO KOHTPOJIS;

— OCHOBHBIE€ IPUHLIMIBI aBTOMATU3aLUU 3JIEMEHTOB CUCTEM BOJOCHA0XKEHHUS U BOJO-
OTBEJCHUS;

— METOJIMKY OINPEAEIICHHUS] OCHOBHBIX TEXHHUKO-3KOHOMHYECKUX MOKa3aTelNeH;

— croco0b! MOBBIIEHUS 3(P(HEKTUBHOCTH pabOThI 3JIEMEHTOB CUCTEM BOJOCHAOXKEHUS
Y BOJIOOTBEJICHUS, YJHEPrOocOEperaroe TEXHOJIOTUH;

— TpeOOBaHMs OXpaHbl TPyAa, TEXHUKU O€30MaCHOCTU U MPOTUBOINOKAPHOM Oe3omac-
HOCTH.

[lepedyens npakTUYeCKux padoT

IIM 02 JxcnuiryaTtanus ceTeil U COOPYKeHUd BOJIOCHADKEHHSI M BOJOOTBEIeHUSA
Pa3pnen 1. DxcniryaTanusi M OLEHKA TEXHHYECKOT0 COCTOSTHUS CHCTEM M COOPY KeHHUil BO10-
CHA0KeHHsI U BOJ0OTBeIeHH s

cnenuaibHOCTh 270813 BogocHaOkeHe 1 BOTOOTBEACHHE
Ne nmpaktuueckoiut ®op- | Kon-Bo
HaumeHnoBanue
paboThI Mar 4acoB
BonocHabxeHue 1 BOJOOTBEICHHE MPOMBIIIJICHHBIX PEAITPUSTHIA
[IpakTuyeckass | OuncTKa CTOYHBIX BOJI OT MIPOKATHBIX

A4 2
pabota Nel 1IEXOB
[IpakTuyeckas | BomocHaOxxeHue U BOJOOTBEEHUE Tajlb- Ad 2
pabota Ne2 BAaHUYECKHX MPOU3BOJICTB

Bcero: 4
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Kpurtepuu onieHUBaAHUSA NPAKTHYECKUX padoT

5 bannoe

1) BeIOTHUI pabOTy B MOJHOM 00BEME C COONIIOJIEHHEM HEOOXOIUMOM I10-
CJIeI0BATENIbHOCTHU IIPOBEICHHS pacu€TOB U U3MEPEHUIA;

2) CaMOCTOSITEIBHO M PallMOHANILHO BHIOpAN W MOATOTOBWI JJIA OIbITa HEOO-
X0JIMMOE 000pYyIOBaHKE, BCE OMBITHI MPOBEN B YCIOBUAX U pexKUMAax, oOecreyBa-
IOIUX TOJyY€HHUE PE3yIbTaTOB U BHIBOJIOB C HAMOOJIbIIIEH TOUHOCTHIO;

3) HAyYHO IPAMOTHO, JIOTUYHO OMUCAJ HAOII0eHUS U C(HOPMYIUPOBAIT BHIBO-
Tl U3 MOCTaBJIEHHON paboThl. B mpeacTaBieHHOM OTYeTe MPABUIBHO M aKKypaTHO
BBITIOJIHWII BCE 3alUCH, TAOJMIIbI, PUCYHKH, YEPTEKHU, TpaUKHU, BEIUUCICHUS U Clie-
J1aJ1 BHIBO/IBI,

4

) BKCIEPUMEHT OCYIIECTBISIET MO MJIAHY C YYETOM TEXHHKH O€30MaCHOCTU U
paBuiI pabOThI ¢ MaTepUaIaMu U 000PYJOBAHUEM.

4 banna

1) paboTy TIpOBOMI B YCIOBHSIX, HE 00SCIICUYNBAIOIINX JOCTATOYHON TOYHO-
CTU W3MEPEHHU;

2) unu ObLIO TOMYILEHO ABA-TPU HEI0YETA;

3) unu He GoJsiee OJTHOM HETPyOOU OIMOKHU U OJHOTO HEJI0YETA,

4) nunu paboTa mpoBeaHEa HE TIOTHOCTBIO;

5) UK B ONMMCAHUH JOMTYCTHJI HETOYHOCTH, BBIBOJIBI CJIEJIAT HETIOTHBIC.

3 banna

1) mpaBuIBHO OMpenenua Ieidb padoThl; pabOTy BBIMOJHSAET MPABHIBHO HE
MEHEee YeM HAroJOBUHY, OJHAKO OOBEM BBHITIOJIHEHHOW YaCTH TaKOB, YTO MO3BOJISET
MOJIYYUTh MPABUIILHBIE PE3YIbTAThl M BHIBOJBI TT0 OCHOBHBIM, TPUHITUIIUATIEHO BaX-

HBIM 3a/1a9aM paOoTHI;
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2) unu nonbop 0060opyaoBaHMs, 00BEKTOB, MAaTepUaJIOB, a TakKe pabOTHI MO 1O

pacdéTy C MOMOIIBIO MIPENOIABATEIIS; UK B XO€ PAacYETOB U U3MEPCHHUM ObLIH 10-
MYIIEHBI OMUOKK B ONMMMCAHUK HAOI0IeHUH, (OPMYIUPOBAHUN BBHIBOJIOB,;

3) OIBIT MPOBOAWIICSA B HEPAITMOHAIBHBIX YCIIOBUSX, YTO MPHUBEIO K IMOTyde-
HUIO PE3YyJIbTaTOB C OOJIBIIIEH MOTrPEITHOCTHIO; WIIM B OTYETE OBLIM JIOMYIIEHBI B 00-
eI CI0KHOCTH HE O0Jee IBYX OMMOOK (B 3aMUCIX €IUHUI], H3MEPEHUSX, B BBIUUC-
JeHusX, Tpadukax, Tabnuiax, cxemax, aHaJIM3e MOTPENTHOCTEH U T.J.) HE MPUHIIHU-
MUAJIBLHOTO IS JaHHOW paboTHI XapakTepa, HO MOBJIMSABIINX HA PE3yJIbTAT BBIMOJ-
HEHUS;, WJIM HE BBITIOJIHEH COBCEM WJIM BBITIOJIHEH HEBEPHO aHAJIU3 ITOTPEITHOCTEH;

4) nomyckaeT TpyOyr0 OIIMOKY B XOJ€ SKCIepuMeHTa (B OOBSICHEHUM, B
odopmieHUU padbOThI, B COOJIIOJEHUN MPABWI TEXHUKU O€30MaCHOCTH MpU padboTe ¢
MaTepuasaMu 1 000pyA0oBaHUEM), KOTOPask UCIIPABIIICTCS MO0 TPeOOBAHMIO MTPEIOaa-
BaTeJsl.

2 banna

1) He ompenenuii cCaMOCTOSATEIBHO 1IEJIb Pa0OThI; BHITIOIHUI pabOTy HE MOJIHO-
CTBIO, HE TIOJITOTOBWJI HY>KHOE 000py/I0BaHHE U 00bEM BBITIOJIHEHHON YacTH PabOThI
HE TI03BOJISIET C/IeNIaTh MPABUIILHBIX BHIBOJIOB;

2) WIA OMbITHI, U3MEPEHUsI, BBHIUUCICHHUS, HAOIIOMNCHHUS TTPOU3BOIMINCH HE-
PaBUIILHO;

3) unm B xoj€ pabOThl U B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEJO-
CTaTKU, OTMEYEHHBIC B TpeOOBAHUAX K OleHke "3";

4) nomyckaet nBe (1 Oosiee) TpyObIe OMIMOKH B X0J1€ DKCIIEPUMEHTA, B 00BsIC-
HEHUH, B 0popMIIeHUN paOOThI, B COOIIOICHUN TIPABUII TEXHUKHA OE30MAaCHOCTH TPHU
paboTte c BemecTBaMu U 000OpyJAOBaHUEM, KOTOPHIE HE MOXKET HCIPABUTH JAXKE TIO0

TpeOOBAHUIO MTPEOABATEINS.
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IHPAKTHYECKAS PABOTA Ne 1

OUYUCTKA CTOYHbBIX BOJ OT IPOKATHBIX IIEXOB

Hean padoTbi: OuncTKa CTOYHBIX BOJ MPOKATHBIX LIEXOB

yMeTh:

—  o0OecreunBath 0€30TKa3HyI0 U 3(PGEKTUBHYIO pabOTy CHUCTEM BOJO-
CHA0XCHUS U BOJAOOTBEICHUS.

3HATH:

—  DKCIUTyaTaluio COOPYXEHUM W 000pyIOBaHUS CUCTEM BOJOCHAOXKECHUS
¥ BOJIOOTBEJICHUS;

—  TpeOoBaHUS OXpaHbI TPyJa, TEXHUKU OE€30MaCHOCTH U MPOTHUBOIOXKAP-

HOM 0€30I1aCHOCTH;

Xoxa padoThI:

1. 3apucoBarb cxeMy 00OpPOTHOTO BOJOCHAOKEHHS MPOKATHOTO 11eXa

OT NpoKaTHBIX U TPYOOIPOKATHHIX 1IE€XOB, a TAK)KE HA METU3HBIX 3aBOJIaX OT-
XOJIAT CTOYHBIE BOJIBI IBYX BUJIOB: 1) He3arps3HEHHBIE BOJBI OT OXJIAXKICHUS Harpe-
BaTEIbHBIX TEYEeH M KOJOJIEB, BO3/IyX0- U MACIOOXJIAAUTENCH, OXIKICHUS DIICK-
TPUYECKOTO O00OpyAOBaHUS; 2) BOJIbI, 3arps3HEHHBIC OKAJTMHOW UM MaciioMm, OT Tpo-
KAaTHBIX CTaHOB (OT OXJIAKJEHHUS TMOIIMITHUKOB M BAJIKOB U OT THUIPABIMYECKOTO
CMBIBA OKaJIMHBI). 3arpsi3HEHHBIC BOJBI, Co/iepkalire okanuHbl 6onee 300 me/, mo-
CTYIMAIOT CHAauYaja B IIEXOBBIC MEPBUYHBIC OTCTOMHUKHU (SIMBI JJISI OKAJIUHBI) I OCa-
KICHUS KPYITHOM OKaJIMHBI, 3aT€M MEePEeKaYNBaIOTCs (MM MOCTYIAI0T CAMOTEKOM) Ha
BTOPHUYHBIC OTCTOMHUKH, PACTIONIOKEHHBIC BHE 1Ie€Xa U MpeJHA3HAYCHHBIC TSI BhIJC-
JICHUSI W3 BOJBI MEJKOW OKaJWHBI M Macia. B TpyOOMpoOKaTHBIX M APYTHX Iexax,

CTOYHBIC BOJABI KOTOPHIX cojepkaT okanuHbl MeHee 300 ame/1, TIepBUYHBIX 1IEXOBBIX

10
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OTCTOMHHUKOB HE ACJIAar0T, BOAa MOCTYIIACT HCIIOCPCACTBCHHO BO BHCICXOBBIC OT-

CTOMHHKH.

B cTouHbIE BOABI OT MPOKATHBIX CTAHOB MOTYT MOCTYNAaTh CTOKM OT MAallVH
OTHEBOM 3a4MCTKHU MeTaiuia. KojmuecTBO MX MOKET OBITH 3HAYHUTEIILHBEIM, HO COCTaB
UX ¥ KHHETHKA OCAXJICHHS €lle HEJOCTATOUYHO M3yuyeHbl. [lo-BuammMomy, 1enecoo0-
pa3Ho OyAeT OYMIIATh 3T CTOKH Ha CaMOCTOSITEIIbHBIX COOPYKEHUSX WU COBMECT-

HO CO CTOKaMH OT BCHTUJIINUMOHHBIX YCTAHOBOK.
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Pucynok 1. Cxema 060pOTHOTO BOJIOCHAOKEHUS MMPOKATHOTO 1IeXa:
1 — HOKHUIIBL; 2 — IPOKATHBIE KJIETH; 3 — IEPBUYHBIN OTCTOMHUK (IMa JIs
OKaJIMHBI); 4 — 00KUMHAs KJIETh; 5 — MAaCJIOOXJIAINTEINb; 6,7 — HarpeBaTeIIb-
HBIE TIeYH; 8§ — BTOPUYHBIN OTCTOMHUK; 9 — HacocHas cTaHIMsA 000poTHOM Bobl; 10

— OXJIAJIUTE]Ib 0OOPOTHOM BOJIBL.
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Bo Bcex HOBBIX U PEKOHCTPYMPOBAHHBIX MPOKATHBIX U TPYOONPOKATHBIX IIe-

XaxX YCTpPauBalOT OTAEIbHBIE CUCTEMbl OOOPOTHOIO BOJOCHAOXKEHUS ISl OXJIAXIe-
HUs 000PYIOBaHUS HArpeBaTEIbHBIX KOJOJIEB U MEYel U I MPOKATHBIX CTAaHOB
(puc. 1). Ilpu 3TOM He3arpsi3HEHHBIE BOJIbI TOJABEPralOT TOJIBKO OXJIAXJICHUIO, a BO-
JIbl, 3arPSI3HEHHBIE OKAJIMHOM M MACJIOM, — OTCTAaMBAHUIO U 3aTE€M OXJIAXKJICHUIO. B
HEKOTOPBIX CIIyJasX 4aCTh BOJBI IOTOJHUTEIEHO OCBETIISICTCS (PUITBTPOBAHHUEM.

VYeTpoiicTBO TPSMOTOYHBIX CUCTEM BOJOCHA0XKEHHUS MPOKATHBIX 1IEXOB HE J10-
MTyCKaeTcsl.

[Ipy ucnapuTenbHOM OXJIAXKJICHUM HArpeBaTeNIbHBIX TeYeH I11e1eco00pa3Ho
UMETh OJIUH OOLIWNA 3aMKHYTBIM IIUKJT BOJJOCHAOKEHHUS.

C 3aMeHOl OpOH30BBIX MOJUIMITHUKOB BaJKOB MPOKATHBIX CTAHOB C MaCISTHON
CMa3KOM TEKCTOJMTOBBIMH MOJIIUITHUKAMU C BOJISIHOM CMAa3KO KOJMUECTBO Macia B
CTOYHBIX BOJIaX YMEHBIIWIOCh, OJTHAKO HE UCKJIIOUYECHO MOCTYIUIEHUE €T0 OT CMAa3Ku
POJIBTAaHTOB U APYroro o00pya0BaHUS.

Hanmuume B BOJ€ OKaJMHBI BHI3BIBACT MEXAQHMUYECKHMH HW3HOC IICCK BAJIKOB U
TEKCTOJIMTOBBIX BKJIAJBINICH MOAIIMITHUKOB M, CJIEJOBATEILHO, 00JIee JacThIe OCTa-
HOBKH CTaHOB JIJI1 3aMEHbI BKJIQJBIIICH, IEPEBAJIKU BaJKOB M MPOTOYKH HX IIEEK.
Hanmnuune B Boge macia JOMYyCTUMO JIMIIb B ONMPEICICHHBIX Mpeaenax BBUIY TOTO,
YTO B HEM BCET/la COJIEPKATCA YACTHUIbI METaJIa, pa3JInuyHbIE BOJIOKHA, KOTOPHIE 3a-
OMBaIOT OTBEPCTHS B OPOCUTEIILHBIX TPYOKaX MPOKATHBIX CTAHOB; MACJIO U BOJIOKHA,
MpoIIeAIINe Yepe3 TPYOKH, CrOpaloT Ha paCKaJICHHOM MeTaJuie.

Kuneruka BbINajieHUs1 ocajka M3 CTOYHBIX BOJ OT IMPOKATHBIX U TPYOOIpoO-
KaTHBIX CTAHOB 3aBUCHUT OT KOJHUYECTBA M XapaKTepa B3BEIICHHBIX BEIIECTB (OKaIH-
HBI), COJICPKAIIMNXCS B BOJE; KOJIMYECTBO OKAJIMHBI B CBOIO OYEPEIh HAXOAUTCS B 3a-
BUCHMMOCTH OT BEJIMUYUHBI HATPEBAEMOTO CIIMUTKA, TUIIA CTaHa, BUJIA U PEKUMa MpOoKa-
ThIBAEMOW MpOAYKUHUH. KMHETHKa BCIUIBIBAHUS Macja TaKXe 3aBHUCUT OT €ro KOH-

LEHTPAIINHU B BOJIC.
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INPAKTUYECKASA PABOTA Ne2

BOJOCHABXEHHUE U BOAOOTBEAEHUE I'AJIbBAHUYECKHUX
ITPON3BO/JICTB

Leabp padoThi: BOJOCHAOKEHHE U BOAOOTBEACHHE TaTbBAHUYCCKUX TPOU3-
BOJICTB
yMeTh:
—  oOecreunBath 0€30TKa3zHyl0 U 3(PGEKTUBHYIO padOTy CHUCTEM BOJO-
CHa0XEHUS U BOJAOOTBEICHHUS.
3HATD:
—  JKCIUTyaTalui0 COOPYKEHUN U 000pYJIOBaHUS CHUCTEM BOJOCHAOXKEHUS
U BOJIOOTBEJICHUS;
—  TpeOoBaHMS OXpaHbI TPyJa, TEXHUKH OE€30TaCHOCTH W MPOTHBOTIOXKAP-
HOM 0C30IaCHOCTH;
Xoa padoThI:
1. 3apucoBaTh TEXHOJIOTHYECKYIO CXEMY OYHUTCKH CTOYHBIX BOJI TaJibBaHUYE-
CKOT'O ITPOU3BOJICTBA

2. UByuuTh MaTepuan

Heo0xoauMoCTh COBEPIIEHCTBOBAHUS TEXHOJOTHUU IMPOU3BOJCTBA, JACPULIUT
BOJHBIX PECYpPCOB, MOBBIIICHUE TPEOOBAHUI K CTENEHU OYMCTKM CTOYHBIX BOJ MO-
CTaBUJIM TIPEANPUITHS Mepe]] HeOOXOAUMOCTBIO pElIeHUs 3a/1a4 M0 CO3JIaHuI0 Oec-
CTOYHBIX M 0€30TXOAHBIX MPOU3BOJACTB. JJIsl peuieHus 3TuxX 3a7a4 HEOOXOIUMO CO-
OJI0/IEHHE ONPEACIICHHBIX MPUHIIMIIOB MOCTPOEHUSI BOJHOTO XO35MCTBA, BHEIPEHUE
00OpOTHBIX LHUKIOB BOJAOCHA0XKEHUA M pa3pabdoTKa MPUHUUIHUAIBHO HOBBIX TEXHO-
JIOTUYECKHUX MTPOLECCOB U CXEM.

Cnenumanucramu POCCHICKOTO XMMHMKO-TEXHOJIOTHYECKOTO YHUBEPCUTETA UM.

. U.MenpaeneeBa pazpaboTaHa U yCIEIIHO BHEIPSETCS COBpEMEHHas pecypcocOe-

13
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peraromasas CUCTEMa OYUCTKHU CTOYHBLIX BOJ U 060pOTHOFO BOI[OCH216)K€HI/I$I rajibBa-

HUYECKHUX TPOU3BOJICTB, OCHOBAaHHAsA Ha MeTojax sekrpodioranun (OD), MmexaHu-
yeckor punbTpanmu (M®), copbrun (CP) u MPOMBIIIIICHHOTO 0OPaTHOTO OCMOCa
(OO) (puc. 1). CoBepuieHCTBOBaHME MEMOpPAHHBIX U (PIOTALMOHHBIX TEXHOJIOTUMN
MO3BOJISIET CO3/1aBaTh KOMITAKTHOE BBICOKOIPOU3BOAMUTEIBHOE BOJOOYHUCTHOE 000-
PYJIOBaHHE C OTHOCUTEJIIBHO HU3KUMH SKCILTyaTallMOHHBIMH 3aTpaTaMu, a IPU HEOO-
XOJIMMOCTH HApaIMBATh MPOU3BOJAUTEIBHOCTh OUUCTHBIX coopyxeHuil (OC) 3a cuer
MOJTYJIBHOCTH MX UCTIOJHEHHS [3-5].

TexHuko-3xkoHOMUYeckue npeumyiiectsa OC, MOCTPOEHHBIX HAa OCHOBE pa3-
paboTaHHOW TEXHOJIOTUH:

. OTCYTCTBHE 3KCILUTyaTallMOHHBIX 3aTpaT Ha 3aMEHY PAaCTBOPUMBIX 3JIEK-
TPOJIOB TIO CPABHEHMIO C 3JIEKTPOKOATYISATOPAMH, OTCYTCTBUE BTOPHUYHOIO 3arpsi3-
HEHUs BOJIbI MOHAMU KeJe3a W/ WM alfOMUHUS Onarogapsi IpUMEHEHUIO HEPACTBO-

PUMBIX 3JIEKTPOA0B U3 TUTaHa JIn6o OPTA;

. OTCYTCTBUE OTCTOMHHMKOB M, COOTBETCTBEHHO, Mayble 3aHMMaeMble OC
IUIOLIAIH;
. OTCYTCTBUE OJKCIUTyaTallMOHHBIX 3aTpaT Ha 3aMEHy JIOpPOrOCTOSILIUX

MOHOOOMEHHBIX CMOJI M MPUOOPETEHHE PEareHTOB JUIsl UX PEereHepauuu; JJIUTENb-
HBI CPOK CIIY»Obl KOHCTPYKIIMOHHBIX MaTE€pUajoB: moiunponuieH 10 50 jaer, He-
pacTBOpUMBIC IEKTPOoAbl DD HEe MeHee 5 JIeT, KepaMU4YeCcKrue MeMOpaHbl HE MeHee 5
JIET;

. OTHOCUTEIIFHO HU3KHUE DHEPro3arpaTrhl Ojarojapsi HU3KOMY 3HEpIoro-
TpeOJICHUIO OCHOBHOTO BOJAOOYUCTHOTO OOOPY/IOBAaHHUSI, a TAKKE MPUMEHEHUIO BEK-
TOPHBIX MpeoOpa3zoBaTesel YaCTOThI BPAILIEHUS] ACHHXPOHHBIX JBUTATEIEH HACOCOB;

. BBICOKO€ Ka4€CTBO OYMCTKHM CTOYHBIX BOJ CJIIOKHOT'O COCTaBa M, CIIENO-
BaTEJIbHO, CHMKEHUE KaIlUTaJbHBIX 3aTpaT Ha npuoodperenne OO ycCTaHOBKU MJis
o0ecconuBaHus BOABI MPU OpraHU3aALMK 00OPOTHOrO BOJAOCHAOKEHHUS TajibBaHUYeE-

CKOr'o rmpou3BOJACTBA.
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B cooTBercTBHU CO CXCMOﬁ, KHCJIOTHO-IICIIOYHBIC ITPOMBIBHBIC BOJbI ITIOCTY-

naroT B ycpenHuresb El, oTpaboTaHHbIE KOHLIEHTPUPOBAHHBIE KUCIOTHO-IIEIOYHBIE
pPacTBOPHI BJIEKTPOIMTOB TMOCTYIMAOT B ycpeanutenb E2. OTpaboTaHHBIE KOHIICH-
TPUPOBAHHBIE KUCIOTHO-IIENOYHbIE pacTBOpbl U3 E2 nosupyrorcs B E1 pgosupyro-
M Hacocom HJI1. U3 ycpennutens E1 crounsle Boasl Hacocom HI moparorcs B
peaktop-duokynstop P1. B peakrop-duokynstop P1 mozupyromumu nacocamu HJI2
u H/I3 no3upyrorcst paboune pacTBOPHI PEareHTOB: €IKUN HATP IS TOAJCPKAHUS
PH-ruapokcuno00pa3oBaHus TSKEIbIX METAUIOB, AHUOHHBIA (DIOKYISIHT ISt
YKPYIHEHUS AUCTIEPCHOM (pa3bl M MHTEHCU(DUKALMU TTpoliecca deKTpodaoranuu. Pl
yCTaHaBJIMBAETCA BbIIIE YPOBHA AnekTpodiiotaTopa DD nisi opraHu3alud caMoTeKa
xuakoctu. 13 Pl crounsle Boabl moctynarot B DD, rae mo ONMcaHHOMY HHMXKE Me-
XaHU3MY MPOUCXOAUT U3BIICUECHHUE TUCIIEPCHBIX BemecTB. M3 D@ ocBeTiieHHas Boaa
CaMOTEKOM IIOCTYIAET B MPOMEKYTOUHYI0 eMKOCTh E3. OcBetiienHas Bojga u3 E3
HacocoM H2 mopaeTcss Ha KOMIUIEKC aBTOMATHU3MPOBAHHBIX MEXAaHUYECKUX (PHUIIb-
TpoB M®, riae npoucxoauT (PUHUIIHAS OYUCTKA BOABI OT OCTATOYHOI'O COJIEPKAHUS
nucrepcHslx BemecTB. 13 M® ouniieHHast BOJa Mo OCTaTOYHBIM JABJICHHEM I10-
cTynaeTr B HakonuTenb E4, ciona ke nozupyromum Hacocom HJ/I4 nozupyercst pa6o-
YU PACTBOP CEPHOM KUCIOTHI Il HOpManu3auuu pH.

OcgetiieHHas Boxa ¢ HeuTpanbHbIM 3HaueHueM pH u3 E4 nacocom H3 mopna-
ercst Ha copOunonHbIl GuneTp CD ¢ 3arpy3koil akTuBupoBaHHOTO yriasi BAY, rue
IPOUCXOAUT (PMHUIIHAS OYMCTKA BOJBI OT OCTATOYHOTO COJEPKAHUS PACTBOPUMBIX
oprannueckux coeauneHuid. M3 CO ouuilieHHas BoJa Mo OCTaTOYHBIM JIaBIICHUEM
MOCTYIAET B HAKOMUTENb OYUILIEHHOHN BObI E6.

OuwieHHass BOJa, COOTBETCTBYIOIIAs TPeOOBAHMUSIM K MOJaye Ha YCTaHOBKY
MPOMBIIIEHHOTO 00patHOro ocMoca OO, u3 E6 mocrtymnaer mnoj JaBjleHUEM CTOJ0a
xuakoctu Ha yctaHoBKy OO c nenbto obecconmuBanus. [Ipu atom ot 50 no 70?%
obeccosieHHOTO (UIIbTpaTa MOCTYHaeT MOJ OCTaTOYHBIM JAaBJICHUEM B HAKOMUTEIh

obecconennoit Boawsl E7, a or 30 mo 50?% coseconeprkaiiero KOHIEHTpaTa Moj
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OCTAaTO4YHBIM JaBJICHHCM C6paCI>IBaeTC$I B ApCHaAX (CMCHII/IBEICTCH C XO3SIMCTBEHHO-

OBITOBBIMU CTOYHBIMU BOJAMU MPEANPHUATHS AJIsI HOPMAJIU3ALMK COJIEBOIO COCTaBa B
cootBeTcTBUU C¢ TpeboBanusamu [1JIK, 3aTem cOpackiBaeTcs B TOPOICKYIO KaHAIIA3a-
1IHIO).

ObeccosieHHas Bojia, cooTBeTcTByromas 2-i kareropuu no 'OCT 9.314, uz E7
HacocoM H4 monaercs Ha MOBTOPHOE HCHOJB30BAHME B TaJIbBAHUYECKHUX ILI€X Ha
ONepalyy NPOMBIBKH JI€TaJel U IPUTOTOBJIEHUS PACTBOPOB 3JIEKTPOJIUTOB.

dnotokoHIeHTpaT u3 P nocrymaeT B cOopHuk ocaaka ES, orkyna quadpar-
MEHHBIM ITHEBMAaTHYECKUM HAaCOCOM MOJIaeTCAd Ha paMHbIN (UIbTp-TIpecc s 00e3-
BoKMBaHUA. O0e3BOKEHHBIA (DIOTOKOHILIEHTPAT CIAETCS Ha YTUJIM3ALUIO0 PETUO-
HaJbHBIM MPEINPUATUSAM 10 IEPepaOOTKE TBEPAbIX OTXOO0B.

TexHonoruss mpeaycMaTpuBaeT MpPeIBAPUTEIbHOE 00€3BPEKUBAHUE XPOMCO-
JepKAIUX CTOYHBIX BOJI B CAMOCTOSITEILHOM TexHojoruueckou imemnouke (E1.1,
E2.2, P2, [14), rne B peakTope P2 mecTUBaIeHTHBIN XpOM MOJHOCTHIO BOCCTAHABIIU-
BaETCs JI0 TPEXBAJECHTHOrO OMCYJIb(PUTOM HATpUsl B KUCIIOM cpeje. 3aTeM 00e3Bpe-
YKEHHBII XpoMcoaepkaumi ctok u3 P2 nocrynaer B E1 nns cMemenus ¢ o6mmm no-
TOKOM CTOYHBIX BO/I.

OcHOBHBIM TexHOJoruueckuM y3inoMm OC sBisieTcs 3yeKTpodaoTaTop C He-
pacTBOpPUMBIMU dJieKTpojiamMu (puc. 2a). B D® npoucxoauT BblJIe-JICHUE MUKPOIY-
3BIPBKOB JJIEKTPOJIMTUYECKHUX Ta30B pazmepoM 20—70 MxkM. MUKpOMYy3bIpbKH 3aXBa-
THIBAIOT XJIOMbS JUCIIEPCHOM (Da3bl M MOJHUMAIOT UX HA MMOBEPXHOCTh BOJBI, I/I€ MO-
CJIeIHME HAKaIlJIMBAIOTCS B MEHHOM cioe (iroTokoHIeHTpaTa. PIOTOKOHLIEHTpAT
yaansercs ¢ MOBEPXHOCTU BOJbl aBTOMAaTHYECKHM MEHOCOOPHBIM YCTPOWCTBOM B
HAKOIMUTENb IS Toclenytonell nojgaun Ha guibTtp-nipecc. DD obecneunBaer us-

BJICUCHUE HE MeHee 96% MUCTIEPCHBIX BEUIECTB OT UX UCXOJHOTO COACPHKAHUA.
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Pucynok 2 - Dnekrpoduotatop (a) 1 MexaHu4deckue QUIbTPHI
@®OB (0) Ha OYUCTHBIX COOPYKEHUAX TaTbBAHUYECKOTO MPOU3BO/I-

CTBa

BcnomorarensHbpIM TeXHOTIOrHYeCKUM y3510M OC SIBIII€TCS. KOMILJIEKC aBTOMa-
TU3UPOBaHHBIX MexaHuueckux punptpoB @OB c 3arpy3koit cMecu punbTpoMaTepu-
aJIoB pa3UYHBIX Ppakiuil. Mexanuueckue HanopHbele puibTpsl (M®) npeacrasis-
I0T cO00I BEpTUKAJIBHBIM KOPIYC M3 MeTalja C TyMMHUPOBaHHOW BHYTpEHHEH Io-
BEPXHOCTBIO M JIPEHAKHO-PACTIPEIEIUTENBHBIMA CUCTEMAMH U3 HEP)KABEIOLIEH CTa-
au. M@ 3a-mojHeHbl TpaHyJIUPOBAHHBIMU 3arpy3kaMy, Kak MpaBuio, 3TO JpoOJe-
HBIN aHTpanut, kepam3ut, punabTpomarepuan AC n/unu FC.

OwibTpanys 3arpsA3HEHHON BOJbBI NMPOM3BOAUTCA CBEpXy BHU3. IIpu 3Tom
KpPYIHBIE YaCTULBI JUCIIEPCHBIX BEIIECTB 3aJIEPKUBAIOTCS B ITOpax MEXIy I'paHyJia-
MU 3arpy3KH, a MEJIKHME YacTHIIbl — 3@ CUET Pa3IMYHBIX dPPEKTOB, MPEXKIE BCErO
3JIEKTPOCTATUYECKOTO, IPUIUNAIOT K YacTUIaM 3arpy3ku. Uem Oosbliie 3arpsi3HeHui
3a/IepKAHO CIIOEM 3arpy3kH, TeM y? K€ CTaHOBSITCS IMPOXOJbI I )KUJIKOCTH U TEM
Oosiee TOHKas OCYHIECTBIIAECTCA O4YMCTKa BOJbl. M® 000pyn0BaHbl MTHEBMATHYECKH-
MU KJIallaHaMU ¢ aBToMaTudeckoil cuctemoit ynpasienus (ACY). B coorBercTBUU €

HacTpoiikamu ACY mepuoAandecku MpOu3BOAUTCS oOpaTHas mpombiBka M@ ouu-
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IEHHOUW BOJIOM co cOpocom 3arpsizHenuit B E1 u mocnenyromei qoounctkon B OO.

Qunptpar M@ comepkHUT pacTBOpuMBIe conu, Takue kKak Na,SO4 NaCl u
NaNQO; (mpu ucxognom Hanuuuu HWOHOB NOz—), U coOupaeTcss B MPOMEKYTOUHOM
eMKOCTH JIJIs1 KOppeKTHUpoBKU pH mepen cOpocoM B ropoJICKyr0 KaHATU3ALUI0 MO0
nonayeit Ha OO-ycranoBky. s 3amutel OO-MeMOpaH OT paCTBOPUMBIX OpraHUYe-

CKHX 3arpsisHeHu# nepen ycraHoBkoi OO ycranoBiieH copOunonubii hpunstp CO.

Tabnuna 1 - CpenHecTaTUCTHUECKHUE PE3YIbTAThl OUUCTKH

CTOYHBIX BOJ IaJIbBAHUYCCKUX ITPOU3BOACTB C IPUMCHCHHUEM JJICK-

TpodmoTanuu, MEXaHMIeCKON GUIBTPAIIUU U cOpOLIUU

Konuentpanusi, Mr/an
Crou- Oupmien- |Oummen- |[ITJIK
HBle BO-Hag BogjalHas  Boma MCK ITJIK
Iloka3aTenb  |Ibl nocie D@ |nmocie MO |(EC) PX
0,001
Mens, Cu* 2-20  |0,5-1 0,1 0,5(0,5) |*
Hukens, N**  |2-20  |0,2-0,5 <0,08 0,5 (0,5) |0,01*
[uek, Zn* 2-20  |0,1-0,4 <0,04 2(0,5) 0,01
Xpom, Cr** 2-20  10,5-1,0 0,1 1(0,5) 0,07
Keneso, Fe**  |5-20 [0,1 0,01 3(2) 0,1
ANMIOMUHUH,
Al 2-20 |01 <0,04 1(1) 0,04
0,006
Csumner, Pb 1-10 0,5-1,0 <0,1 0,1(0,2) *
0,01*(0,1 '0,005
Kagmuit, Cd* |1-10  [0,5-1,0 0,1 ) *
Cynbdartsl,
S0~ 300-500 {300-500  |300-500 500 —
Xnopunel, CI- |100-250 |100-250  |100-250  |350 —
AITAB 1-5 0,5-2,5 0,1-1 2,5 0,25
Hedrenponyx-
ThI 2-15 0,5-1 <0,05 4 (0,5) 0,05
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* TpeboBanus IIJIK, HemocTmwxuMble ¢ MPUMEHEHHEM HaWIyd-

mux goctynHsix Texnonorut (HAT) [1].

JEeTaJIEN.
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Puc. 1. TexHonoruyeckan cxeMa 04MCTKU CTOYHBIX BOJ| FanbBaHMYECHOr0 NPOM3BOACTEA
P1 - peaktop-¢nokynatop; P2 - peaktop obesspemueanua wectueanentHoro xpoMa; E1... E7 = HaKonuTenbHble eMKOCTH M ycpeaHHTENM;
H1... H - nacocsl; [1/H[] - ycTaHoBKM NpUroToBNEHUA W A03upoBanuA pearenTos; 30 - anekTpodnotatop; MO — Mexarnueckuit GunbTp;
CO - copbumonnblit punetp; 00 - ycTaHoBKa npoMbiuneHHoro obpathoro ocMoca; Cik.B. - nogava cxaroro Bozgyxa
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[Ipunoxenue A

MunuctepcTBO 00pa3oBaHus U Hayku YenssOMHCKON 00s1acTu
['ocynapctBeHHOE Or0/15KeTHOE TPOdecCHOHAIbHOE 00pa30BaTeIbHOE YUPEKICHNE

«FOxHO-YpanbcKkuii rocy/1apCTBEHHBINA TEXHUYECKUN KOJIIEIK

OTYET

I10 BBIITOJIHCHHIO ITPAKTHYCCKHUX pa60T

Tema 1.4 BonocHad:xxeHue M BOJOOTBeACHNE MPOMbINLICHHBIX MPeANPUATHIA

Bemonnun(a):

I'pynmna:

[Iposepui(a):

Yeaabunck, 2016

20



21
Cnucok JiurepaTypbl

OCHOBHBIE€ HCTOYHUKU:

1. M. T'. Kyp6a, JI. . Cokomos, XK. M. I'oBopoBa. BogocHaOxkeHue. [Ipoextu-
poBaHKe cUCTeM U coopyxkenuit.- M.: ABC.2013.

2. A.A.OtcraBHOB. BosmmocHa0xeHe 1 BOJIOOTBEICHNE OOIIECTBEHHBIX 3TaHUH.
—M.: ABOK-TIPECC. 2013.

3. B.1 Hazapos. Bogocnabxenne 3aropoanoro goma. TpyOHbie U OypoBbie
KOJIOAIIBI, CKBaKUHEL. — M.: Punon Knaccuk.2013.

4, B.M.HazapoB. CoBpeMeHHbIE CUCTEMBI BOJI0CHAOeHUs1. KOT0A1IbI, CKBAXKHU-
HBI U ApyTue BoAHbIC UCTOUYHUKU. — M.: Punon Knaccuk.2013.

S. IO. B. Boponos, E. A. Ilyraues. Hcropus oTpacnu n BBEACHUE B CIIELNAIIb-
HOCTL "BonmocHaOxxennme m BomooTBedecHue'. — M.: M3nmarenbcTBO Accoluanuu
CTpOUTENbHBIX By30B. 2012.

6. M.1lleBueHKO. DJEKTPUYECTBO M BOJOCHAOKEHHE HA JAYHOM YYacTKe.-

M.:DOkcemo.2012.

JlonoJiHUTeIbHbIE HCTOYHUKH:

1. XKyp6a M. I'. Bonocunabxenue. [IpoeTupoBanue cucTeM U COOpYKeHHH. -
M.ACB.2014.

2. ComoB M. A. Bonocuabxenue.-M.:ACB. 2004.

3. XKwmakoB I'.H. Dkcruyaranus o0opyaoBaHUs U CUCTEM BOJOCHAOXKEHUS U
BonooTBeneHus. — M.:MH®A — M., 2015.

4. beitepbax B.A. nxeHepHbIe CEeTH, MHKEHEPHAs MOJTOTOBKA U 000pya0Ba-
HUE TEPPUTOPUIA, 3JJaHUN U CTPOUILTONIAIOK: YduebHoe mocodue. — M..MHDA — M.,
2014.

5. Kupnes A.Jl. «TexHosorust BO3BEICHUS 3/IaHUI U CIIEIUATBHBIX COOPY-
keHuii» - PocroB u//l.: ®ennkce, 2015.

6. ComoB M. A. BonocHaoxenue.-M.: UHOPA-M. 2013.
21


http://www.ozon.ru/context/detail/id/2151008/#tab_person
http://www.ozon.ru/context/detail/id/859214/
http://www.ozon.ru/context/detail/id/856258/
http://www.ozon.ru/context/detail/id/856258/
http://www.ozon.ru/context/detail/id/18048320/#tab_person
http://www.ozon.ru/context/detail/id/1612771/
http://www.ozon.ru/context/detail/id/1612771/

22
7. C. B. Sxosnes, F0.B. BopoHoB, BogooTBeneHre 1 04MCTKA CTOYHBIX BOJ.

VYueb. aiist By30B — M.: ACB, 2014 — 704 c.

8. HO.B.Boponos. BomootBeaenue. Yue6. ais By3oB — M.: MI'CY, 2015. —
432 c.

9. Bapdomomeen FO.M., Opnos B.A. CanutapHo-TeXHHYECKOE 000PYyIOBAHHE
sganuii: YueOHuk — M.: MHDOA-M, 2013.

10. Hukomnaesckas M.A. mxeHepHBIe CETH U 000pYI0BaHUE TEPPUTOPHIA, 3/1a-
HUN U cTporIonafgok: YueOuuk. — M.: Akagemusi, 2013.

11. E. M. PocuskoB. Hacockl. Bentunsaropsl. Konaurmonepst: cnpas. - CII0.:
[Tonurexnuka. 2014.

12. HectepoB M.B. «I'uapoTexnnyeckue coopyxeHus» - Munck: Hooe 3Ha-
Hue, 2015.
HopMmaTuBHO- TexHHYecKasi JIUTepaTypa:

1. CHulI 2.04.02.-84* Bonocna6xxenue. Hapy>xHbie ceTu U cOOpyKeHUS (J1ei-
CTBYIOILIHIN)

2. CHull 2.04.01 - 85*. BHyTpeHHUl BOJOMPOBOJ M KaHAIW3AIUs 3AaHUMN /
["ocerpoit Poccun. - M.: ®T'VII LIIII, 2004, - 60 c. (aeiicTByro111iA)

3. CanlluH 3. 1.4.1074-95. 30HbI caHUTApPHOM OXpaHbl UCTOYHUKOB BOJOCHA0-
YKEHHS U BOAOMPOBO/IB XO35IMCTBEHHO-ITUTHEBOI'O0 HA3HAUECHUS. (AEHCTBYIOIIMIA)

CanlluH 2.1.4.1074-01. ITuteeBas Bona, [ uruennueckue TpeOOBaHUS K Kaue-
CTBY BOJIbI IICHTPAIM30BAHHBIX CUCTEM MUTHEBOTO BoA0CHAOKeHus. KoHTposb kave-
cTBa.(AEMUCTBYIOLINI)

CHulII I1 - 89 - 80. I'enepanbpHbie TIaHBI TPOMBIIUICHHBIX Tpeanpustuii / ['oc-
ctpoit Poccuu. - M.: ®I'VII LIIIT, 2004, - 60 c. (1eicTBYIOMINIA)

CHulII 11 - 60 - 75. IlmanupoBKa U 3acTpOiKa TOPOJIOB, MTOCEIKOB U CEIBCKUX
HacesieHHbIX myHkToB / ®I'YIT LTI, 2004 (neiicTByromimii)

Boansiit kogekc Poccuiickoit @eneparuu. M.: «Ocb-89». 1995.- 80 c.

[Mesenér @. A. TaGnuibl A7 THAPABINYECKOTO pacuéra CTaJIbHBIX, YyT'YHHBIX

22



23
1 acOeCTOIIEMEHTHBIX BOJOMPOBOIHBIX Tpy0.-M.: ['ocynapcTBeHHOE M31aTEILCTBO

JUTEPATYpPHI [0 CTPOUTENHCTBY, APXUTEKTYPE U CTPOUTEILHBIM MaTepraIam

CHulI II -23-81*. Cranpubie koHCTpYKIMH. - M.: OAO "ILIIIT", 2008 - 90 c.
(mecTByOMINI)

CHull Il — 89 — 80. I'enepanbHble TUTaHBI TPOMBINIICHHBIX Tpeanpusituii / ['oc-
ctpoit Poccuu. — M.: ®I'VII LIIII, 2004, - 60 c. (nelicTByronuii)

CHull 11 — 60 — 75. IlmanupoBKa 1 3aCTPOMKA TOPOJIOB, MOCETKOB M CEIBCKUX

HacesieHHbIX MyHKTOB / ®I'YIT LIIII, 2004 (nelicTByrounii)

23



