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1.IIVIAHUPYEMBIE PE3YJIbTATbBI OBYUYEHUA 11O

JUCHUIIJIMHE
HaumenoBanue
Kon u MOKa3aTes
Kareropus Kon n HauMEHOBaHME OIICHMBAHUSI
(rpynma) HaNMEHOBAaHUE WHJIUKaTOpa pe3yJibTaTta
KOMITCTCHITUM KOMITICTCHITUH JIOCTH KCHHUS oOyueHus npu
KOMIICTCHIIUH MPOXOXKICHUU
MPaKTUKU
[1IK-2.1 CobecenoBaHue,

Br160p ncxoaHbix
JAHHBIX NS

YCTHBIU OITPOC,
3a4eT IPH 3aluTe

MIPOCKTUPOBAHMUS WHIMBUTYaJILHOTO
CUCTEM JIOMAIITHETO
BOJOCHA0XKEHHU 3aJJaHusI
(BOOOTBEICHUS )

[1K-2.2 CobecenoBaHue,
Bri6op YCTHBIN OIPOC,
HOPMAaTHBHO- 3a4eT MpH 3aIIHUTe
TEXHUYECKUX U WHIMBHUTYaJIbHOTO
HOPMaTHUBHO- JIOMAIITHETO
METOAUYECKHUX 3a1aHUS
JOKYMEHTOB JJIsI

MIPOEKTUPOBAHMUS

CUCTEM WJIN

COOPYKECHUH

[IpoexTHbIE I1K-2 BOJIOCHA0XEHUS
(BOOOTBEICHHS)

[1K-2.3 CobecenoBanue,
Br16op THIOBBIX YCTHBIHN OIPOC,
TEXHUYECKUX 3a4eT MpH 3allUTE
(TEXHONOTUYECKUX) | UHIUBUAYAIBHOTO
PEILIEHUI CUCTEM JIOMAIITHETO
BOJIOCHA0KECHUS 3aaHus
(BOIOOTBEICHMS) B

COOTBETCTBHH C

TEXHUYECKUM

3alaHUEM

[1K-2.4 CobOecenoBaHue,
Br160op THIIOBBIX YCTHBIU OIPOC,
KOMIIOHOBOYHBIX 3a4eT MpH 3allKTe
pelIeHn CUCTEM WH/IMBU1YaJIbHOTO
(coopy>keHmin) JIOMAITHET O
BOJOCHA0XKEHUS 3aJJaHUs




(BOJIOOTBEICHMUSI)

IIK -2.5 CoOecenoBaHue,
Pacuét u Be1OOD YCTHBIH OIpoc,
TEXHOJOTHYECKOTr0 3a4eT MpH 3allUTe
o0opy0oBaHUE A1 | MHAMBUAYAJIBHOTO
COOpYKECHUH JIOMAIIHETO
BOJIOCHAOKEHHUS 3aJIaHus
(BOJIOOTBEICHMUSI)

I1K-2.6 CobeceoBaHue,
IloaroroBka u YCTHBIN OITPOC,
odopmiieHHE 3a4eT MpH 3allUTe
rpaduYeCcKoi YacTu | MHAUBUYATBHOTO
MIPOEKTA CUCTEMBbI JIOMAIITHETO
(coopy>xeHus) 3aJIaHus
BOJIOCHAOKEHUS

(BOJIOOTBEICHUS )

[IK-2.7 CobecenoBaHue,
[ToaroroBka YCTHBIN OIPOC,
uHopManuu ass 3a4eT MpH 3alIUTe
COCTaBJICHUS WHIMBUIYaJIbHOTO
TEXHUYECKOTO JIOMAIITHETO
3aJ]aHus 110 3aJaHUs
CMEXHBIM pa3jiesiam

IIPOEKTa CUCTEM

BOJIOCHA0XKEHUS

(BOIOOTBEICHHS)

[1IK-3.4 CobecenoBanue,
Brimonuenue, YCTHBIHN OIPOC,
pacyeT OCHOBHBIX 3a4eT MpH 3aIIHTe
TEXHOJIOTHYECKUX WHIMBHTYaJIbHOTO
napaMeTpoB paboThI JIOMAITHETO
CHCTEM 3aJaHUs
(coopy>keHmiN)

BOJIOCHA0KEHUS

(BOJIOOTBEICHHUS)

[IpoexTHBIC [1K-3 [1K-3.5 CobecenmoBanue,
ITonroroBka YCTHBIN OIPOC,
TEKCTOBOM YacCTH 3a4eT MpH 3aIuTe
MIPOEKTHOM WHIMBHTYaJIbHOTO
JIOKYMEHTAIIHH JIOMAIITHETO
CHCTEM 3aJaHUs
(coopy>keHmit)

BOJIOCHAOKEHUS
(BOJIOOTBEICHUSI)
[1K-3.6 CobecenoBanue,




[IpencraBnenue u
3aIUTA PE3YyJIbTaTOB

YCTHBIN OIIpOC,
3a4eT IIPU 3aluTe

pacy€THOTO WHIMBU1YaJTbHOTO
000CHOBaHMS JIOMAIITHETO
CHCTEM 3a1aHUs
(coopy:xeHuin)
BOJIOCHAOKEHUS
(BOJIOOTBEICHMUSI)
I1K-4.1 CobeceoBanue,
Bri6op YCTHBIU OIPOC,
HOPMAaTHBHO- 3a4eT MpH 3allUTe
TEXHUYCCKUX H WHJIMBUTYaJTbHOTO
HOPMAaTHBHO- JIOMAIITHETO
METOIMYECKUX 3a1aHUs
JIOKYMEHTOB,
OTIPEICIISFOITUX
TEXHOJOTHYCCKHUE
napameTpbl padoThl
TexHoaoruueckue I1IK-4 e
COOpYKEHUH
BOJIOCHA0XKEHUS
(BOIOOTBEICHHS)
[1K-4.3 Kontpoas u | Cobecenopanue,
pa3paboTka Mep 1o YCTHBIH orpoc,
OTNTUMU3AIUN 3a4eT MpH 3aIluTe
TEXHOJIOTUYECKHUX WH]JIUBUYaJIbHOTO
MIPOIIECCOB PAOOTHI JIOMAIITHETO
HACOCHBIX CTAHITUI 3aJIaHus
BOJIOCHA0XEHUS
(BOAOOTBEICHMUS)
I1K-5.3 CobecenoBanue,
KonTponp kauecTBa YCTHBIU OITPOC,
CTPOUTEIBHO- 3a4eT IpH 3aIuTe
T eXHOTOIHICCKILE K5 MOHTaXHBIX pa0OT | MHAMBHUAYaJIbHOI'O
CHUCTEM U JIOMAIITHETO
COOPYKECHUHU 3aJIaHUS
BOJOCHAOKCHUS
(BOJIOOTBEICHHUS)
[IK-5.4 CobOecenoBaHue,
KoHTponb kauecTBo YCTHBIU OIPOC,
yCKOHAJIaJ0YHBIX 3a4eT MpH 3aIuTe
paboT ¥ UCIIBITAHUH | HHIUBHIYaJIbLHOTO
TEXHOJOTUYECKOTO JIOMAIITHETO
000pyI0BaHUS 3a1aHus




CHUCTEM U

COOPYKECHUH

BOJIOCHA0XXEHUS

(BOJIOOTBEICHMSI)

I1K-5.5 CobeceoBaHue,
KonTpob YCTHBIHN OITPOC,

BBHITIOJIHEHUS paboT

3a4eT MpH 3allIUTe

0 DKCILTyaTaluu WHIMBU1YaJTbHOTO
(peMoHTYy, JIOMAIIHETO
PEKOHCTPYKIINH) 3a1aHuA
CHUCTEM U
COOpYKEHUH
BOJIOCHAOXKEHUS
(BOJIOOTBEICHMUS)

[1IK-5.6 CobecenoBaHue,
KonTpons YCTHBIN OIPOC,
BBITIOJIHCHUS 3a4eT MpH 3alIUTe
TpeOOBaHUS OXPaHbl | HHAUBUIYATHHOTO
TpyJia npu JIOMAIITHETO
MIPOBEACHUU 3aJIaHus
CTPOUTEIIBHO-
MOHTAKHBIX U
yCKOHAJIaJOYHbIX
paboT, paboT 1o
PEMOHTY CHUCTEM
(coopyxeHuin)
BOJIOCHA0XKEHUS
(BOIOOTBEICHHUS)
[IK-7.1 CobecenoBanue,
Bri6op YCTHBIH orpoc,
HOpPMAaTHBHO- 3a4eT MpHU 3alluTe
MIPABOBBIX U WHIVUBUIYaTBHOTO
HOPMAaTHUBHO- JIOMAITHETO
TEXHUYECKUX 3a/1aHUs
JIOKYMEHTOB,

CepBucHo- perIaMeHTUPYIOLIUX

JKCIUTyaTallMuOHHBIE [1K-7 paboTHI IO

SKCILTyaTaluH,

PEMOHTY

COOPYKECHUH

BOJIOCHA0KECHUS

(BOJIOOTBEICHUS)

[1K-7.2 CobOecenoBaHue,
Onpenenenue YCTHBIU OIPOC,

MOTPEOHOCTH B

3a4CT IIPH 3aIIUTC




TPYIOBBIX U WHIUBUIYJTLHOTO
MaTePUATBHBIX JIOMAIITHETO
pecypcax st 3aJaHUs
oOecrieyeHu

(yHKUIMOHUPOBAHMS,

00CITyKUBaHUS U

peMoOHTa

COOpYKECHUH

BOJIOCHAOKEHHUS

(BOJIOOTBEICHMUS)

[1K-7.3 CobecenoBaHue,
KoHnTpomb YCTHBIN OTIpOC,
COOJTIIO/ICHUST HOPM, | 3a4eT MPH 3aIUTe
IIPaBWJI U METOZIOB WHIUBUIYJTHOTO
TEXHUYECKOU JIOMAIITHETO
AKCILTyaTaIlkH, 3aJaHUs
00ecCIIeYnBaIoOIINX

CaAaHUTAPHYIO H

AKOJIOTUYECKYFO

0€e30I1acHOCTD

(GYHKIIMOHUPOBAHMSI

CHCTEM U

COOPYKECHUHU

BOJIOCHA0XKEHUS

(BOIOOTBEICHMS)

[1K-7.4 CobecenoBaHue,
OcyriecTBieHue YCTHBIH orpoc,
TEXHUYECKOU U 3a4eT MpH 3aIIHuTe
TEXHOJOTNYECKOU WHIMBHTYaJILHOTO
KOHTPOJISI KauecTBa JIOMAIIIHETO
BBITIOJTHECHUS paboT 3aIaHus

10 00CTyKHBAaHUIO U

PEMOHTY

COOPYKECHUU

BOJIOCHA0KEHUS

(BOJIOOTBEICHUS)

[1K-7.5 CobecenoBanue,
KonTpons YCTHBIN OIPOC,
TUAPABINICCKUAX 3a4eT MpH 3aIIHUTe
PEXKUMOB PabOTHI WHIMBHTYaJIbHOTO
TEXHOJIOTHYECKOI0 JIOMAIITHETO
000pyI0BaHUS 3a1aHus
CHCTEM U

COOPYKECHUHN

BOJIOCHAOKEHUS




(BOJIOOTBEICHMUSI)

Br160op criocoba
MpOBEACHUS PaboT

IIK -7.6 CoOecenoBaHue,
YcraHoBKa YCTHBIHN OITPOC,
BO3MOXHBIX IPUYUH | 3a4ET MIPU 3alIUTE
OTKa30B U VH]JIUBUYaJIbHOTO
aBapUMHBIX JIOMAIIHETO
CUTYyallui Ha 3aJaHUsA
CUCTEME

BOJIOCHA0KEHUS

(BOJIOOTBEICHHUS)

[IK-7.7 CobecenoBanue,

YCTHBIU OITPOC,
3a4eT IPH 3aluTe

10 JIUKBUIALIUHA WHJIMBUTYaJIbHOTO
aBapUUHBIX JIOMAIITHETO
CUTyaIui Ha 3aJaHusI
CHCTEME

BOJIOCHA0KEHUS

(BOJOOTBEICHUS )

2. MECTO JUCHHUILIAHBI B CTPYKTYPE OBPA3OBATEJILHOM

ITPOI'PAMMBI

Komnerenuus IK-2 CrnocoGeH BBIOJHATH pabOTHI MO MPOESKTUPOBAHUIO
CUCTEM BOJIOCHA0KEHHS ¥ BOJIOOTBEICHHUS

JanHas komreTeH1us GopMupyeTcs CAeayIOIMUMU TUCITUTUTMHAMM,
IIPpaKTUKaMHU

Crangus

HaumenoBanus ,Z[I/ICHI/IHJ'II/IHbll

1

BonocnabxeHnre u moAroToBKa MPUPOTHBIX BOJT

2 BonooTBeneHNe U OYUCTKA CTOYHBIX BOJT

3 CanurapHo-TeXHUYECKOE 000pyAoBaHue 3qaHui. HacocHble cTaHIIuN

4 CrpoutenbHble KOHCTPYKIIMHM M TEXHOJIOTHS BO3BEACHUS 00BEKTOB
BOJIOCHA0KEHHUS ¥ BOJIOOTBEICHUS

5 OCHOBBI TPOMBIIIICHHOT'O BOJAOCHA0KEHHS U BOJOOTBEACHUS




I'maporexHuyecKue CoOopyKeHuUs

7 ABTOMaTH3ALMS CUCTEM BOJIOCHA0KEHHS U BOJIOOTBEICHUS

8 Boanoe X0341CTBO MPOMBILITIEHHBIX NPEANPUATAN

9 PexkoHcTpyKIus cucTeM BOAOCHA0XKEHUS U BOJOOTBEICHUS

10 OCHOBBI aBTOMAaTU3UPOBAHHOI'O MPOCKTUPOBAHMS CAHUTAPHO-
TEXHUYECKUX CUCTEM

11 Monynb TexHonorus BOJIOMOATOTOBKH U OYUCTKH CTOYHBIX BO/T

12 Cetu 1 cOOpY’KE€HHUS BOJOOTBEICHUS U BOJJOCHAOXKEHHUS

13 DUBNKO-XUMUYECKUE METO/IbI MMOATOTOBKH MTPUPOJIHBIX BOJI

14 DUBHKO-XUMUYECKHE U XUMHUKO-OUOJIOTHYECKUE METOIbI OUUCTKU
CTOYHBIX BOJ

15 OCHOBBI aBTOMAaTU3UPOBAHHOTO MMPOCKTUPOBAHUSI CETEH
BOJIOCHA0KEHUS U BOJIOOTBEACHUS

16 [Tpon3BoaCTBEHHAS UCTIONHUTENbCKAS MPAKTUKA (6)

17 [Ipoun3BoaCTBEHHAS NIPEIIUIIIOMHAs MPAKTUKA (4)

Komnerenuuss IIK-3 CnocoGeH BBITIONHITH OOOCHOBAaHUE MPOEKTHBIX
pelIeHn CUCTEM U COOPY>KEHUH BOAOCHA0KEHUS U BOJIOOTBEICHUS

JlanHast KoMIIeTeHIHS (POPMUPYETCS CICAYIOMIMMHI JUCIUTLIMHAMM,
MPaKTUKAMHU

| Cragus |

HavMeHOBaHUS TUCITUTLTAHBI
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BonocHa0xeHne u moAroToBKa NpUPOIHBIX BOJT

2 BonooTBenenre u 04MCTKa CTOYHBIX BOJ

3 CanuTapHo-TexHHUECKOE 000pyIoBaHue 31annil. HacocHble cTaHiun

4 CrpoutenbHble KOHCTPYKIIMHM U TEXHOJOTHS BO3BEACHUS 00BEKTOB
BOJOCHA0XEHUS U BOJIOOTBEICHUS

5 OCHOBBI ITPOMBIIIJIEHHOTO BOJIOCHA0KEHUS U BOJOOTBEACHUS

6 IM'uaporexHuyeckue coopyKeHus

7 MaremaTudyeckoe MOJEIUPOBAHHE CHUCTEM BOJOCHAOXKEHHUS W
BOJIOOTBEACHUS

8 BoHoe X03iCTBO MPOMBIIIUICHHBIX TPETPUATHI

9 PexoHCTpyKIHS crCTEM BOAOCHAOKEHHUS U BOJIOOTBEICHUS

10 OCHOBBI aBTOMAaTH3UPOBAHHOTO MPOSKTUPOBAHUS CAHUTAPHO-
TEXHUYECKUX CUCTEM

11 Moaynbs TexHonorust BOAOMOATOTOBKY U OYUCTKH CTOYHBIX BOJI

12 Cetu 1 COOpYKEHUS BOJOOTBEICHUS U BOJIOCHAOKEHHUSI

13 OU3NKO-XUMUYECKHNE METO/IbI TTOJITOTOBKHU MPUPOJIHBIX BOJT

14 OU3NKO-XUMUYECKHE U XUMUKO-OMOIOTHYECKUE METOABI OUUCTKH
CTOYHBIX BOJ

15 OCHOBBI aBTOMaTU3UPOBAHHOTO MPOCKTUPOBAHUS CETEMH
BOJIOCHA0KEHUS ¥ BOJIOOTBEACHUS

16 [Ipou3Bo/iIcTBEHHAs UCTIOJHUTENbCKAS MPAKTUKA (6)

17 [Ipou3BoicTBEHHAS MPEIIUIITIOMHAs MPaKTUKa (4)

Komnerenuusi IIK-4 CmoocoOeH oOpraHuM30BBIBAaTh TEXHOJIOTHUYCCKHE
mporecchl  paboOThl  CHCTEM M COOPY)KEHUH  BOJOCHAOXKEHUS W

BOAOOTBCIACHMUA

JlanHast komrieTeHIs GOPMUPYETCS CIEAYIOIUMHI TUCITUIIIINHAMH,




IMpaKTUKaMH

Craaus HauMeHOBaHUS JUCHMIUIMHBL

1 KonTtpons kauecTBa BOABI

2 BonocHabxeHre 1 moAroTOBKa MPUPOIHBIX BOJ

3 BonooTtBenenre n ouncTKa CTOYHBIX BOJ

4 CanuTapHo-TeXHHUECKOE 000pyI0BaHue 31anuil. HacocHble cTaHIun

3) CtpoutenbHble KOHCTPYKIMHA U TEXHOJIOTHS BO3BEJEHUSI 00 bEKTOB
BOJIOCHA0KEHUS U BOJIOOTBEACHUS

6 OCHOBBI MPOMBILIIIEHHOTO BOJIOCHA0KEHUS U BOJOOTBEACHUS

7 ['uapoTeXHUYECKHUE COOPYIKCHHS

8 BoHoe X03iCTBO MPOMBITIUICHHBIX TPEITPUATHI

9 Cetu 1 COOpYKEHUS BOJOOTBEICHUS 1 BOJJOCHAOKEHHUSI

10 OU3NKO-XUMUYECKHNE METO/IbI TTOJITOTOBKHU MPUPOJIHBIX BOJT

11 OU3UKO-XUMUYECKHE U XUMUKO-OMOTOTHYECKUE METOABI OUUCTKH
CTOYHBIX BOJ

12 [Ipoun3BoaCTBEHHAS TEXHOJOTMYECKas MpakTuka (4)

Komnerenuuss _ IIKP 5 Cnocoben opraHu3zoBbiBaThb pabOThl  TIO

CTPOUTEIIBCTBY COOPYKEHHM, MOHTaXy W Hajaake OOOPYJOBaHHS CHCTEM

BOI[OCHa6}KeHI/I${ H BOJOOTBCACHHA

JlanHast KoMIIeTeHIHS (POPMUPYETCS CICAYIOMMMHI JUCIUTLINHAMM,
MPaKTUKAMHU
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Craaus

HaumeHnoBanus I[I/ICI_[I/II'IJ'H/IHBI4

1 BonocHa0xeHue v moJAroToBKa MPUPOIHBIX BOJT

2 BonooTBeenre u 04MCcTKa CTOYHBIX BOJ

3 CanuTapHo-TeXHHUECKOE 000pyI0BaHue 31annil. HacocHble cTaHun

4 OCHOBBI TTPOMBIIIIJIEHHOT'O BOJIOCHA0KEHUSI U BOJOOTBEICHUS

5 IM'uaporexHuyeckue coopyKeHus

6 DKCIUTyaTalus U HajlaJlka CUCTEM BOJIOCHAOXKEHHUS U BOJIOOTBEICHUS

7 PexoHCTpyKIHS crCTEM BOAOCHAOKEHUS U BOJIOOTBEICHUSI

8 DUBHKO-XUMUYIECKUE METO/IbI MOATOTOBKH MIPUPOJIHBIX BOJI

9 DUBHKO-XUMUYECKHE U XUMHUKO-OMOJIOTHYECKUE METOIbl OUUCTKU
CTOYHBIX BOJI

10 [Ipoun3BoaCTBEHHAS TEXHOJOTMYECKAs MpaKkTUKa (4)

Komnerenuust IIK-7 CnocoOeH  opraHu3oBbIBaTH  pabOTBHI IO
OKCIUTyaTalluk, TEXHUYECKOMY OOCIYy)KMBAaHUIO U PEMOHTY CHCTEM
BOJIOCHA0KEHUS ¥ BOJIOOTBEACHUS

JanHas kommeTeHus GopMupyercs CaeayOmUMA TUCITUTUTMHAMM,
IIPpaKTUKaMHU

22




Craaus

HaumeHnoBanus I[I/ICI_[I/II'IJ'H/IHBI5

1 CrpoutenbHble KOHCTPYKIIMU U TEXHOJIOTUSI BO3BEJICHUS OOBEKTOB
BOJIOCHA0KEHUS U BOJIOOTBEACHUS

2 IM'uaporexHuyeckue coopyKeHus

3 TexHoJIOrusl U OpraHu3alys CTPOUTEIbLHBIX U MOHTAXHO-
3arOTOBUTEIBHBIX MTPOIIECCOB

4 [InanupoBaHKEe MOHTaXXa U TEXHUKO-IKOHOMHUUYECKAsi OI[EHKAa CUCTEM
BOJOCHA0XEHUS U BOJIOOTBEICHUS

3) DKCIUTyaTalus U HajlaJlka CUCTEM BOJIOCHAOXKEHHUS U BOJIOOTBEICHUS

6 CeTH ¥ COOPYKEHUSI BOJOCHAOKEHUS U BOJIOOTBEICHUSI

7 BoiHOoe X034CTBO MPOMBITIUICHHBIX MPEITPUSTHIA

8 PexoHCTpyKIHS crCTEM BOAOCHAOKEHUS U BOJIOOTBEICHUSI

9 [Tporecch! u anmapaTsl BOJONOATOTOBKY U OYUCTKH BOJT

10 [Ipoun3BoaCTBEHHAS TEXHOJOTMYECKAs NMpaKTUKa (4)
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3. OBBbEM IUCIUAITJINHBI
OO6111as TpyA0€MKOCTh AUCHUILTUHBI cOcTaBiisieT 216 yaca, 6 3a4eTHBIX €TUHUIIL.

Bun yueOHol paOoThI Bcero Cemectp Cemectp
4acoB Ne 7 Ne 8
OO6m1as Tpy10€MKOCTh 216 82 134
JVCIUIIIINHBI, Yac
KonrakTHas padora 64 29 35
(ayauTopHbIE 3aHATHS), B
T.4.:

JIEKIIAU 25 12 13
nabopaTopHbIe - -
IPaKTUYECKUE 33 17 16
KOHCYJIbTalluU 6 - 6

CamocrosiTeibHast paéora 152 53 99

CTYAC€HTOB, B TOM 4YMCJI€:

KypcoBoii mpoekt 54 - 54

Kypcosast pabora - - -

PacueTtHo-rpaduyeckoe - - -
3a1aHUs

NunuBuayanbHOe 9 9 -
JIOMAaIlHee 3a7aHne
llpyeue 6uovl 89 44 45
CamMocmosimenvbHol pabomoi

dopma mpoMeKyToUHas 3auer 3a4er -
aTTecTalus
(3auer, PK3aMEH)

dopma IpoMeKyTOIHAS AK3aMEH 36
aTTeCcTaIus

(3a4eT, SK3aMEH)

Ipumeuanue: npedycmampusamo He mMeHee

0,5 axademuueckoeo uaca camocmosamenvbHol pabomul Ha 1 yac nexyutl,

1 akademuueckozo uaca camocmosmenvrou pabomol Ha 1 uac 1a60paAMOPHLIX U NPAKMUYECKUX
3aHAMUL,

36 axademuueckux uacos camocmosmenvHou pabomol Ha 1 FK3ameH,

54 axademuueckux uacos camocmosmenvuol pabomul Ha 1 Kypcosot npoexm,

36 axademuueckux uacos camocmosamenvHol pabomul Ha 1 Kypcogyio pabomy,

18 akademuueckux yacos camocmosamenvrol pabomel Ha 1 pacuemHo-epaghuieckyro pabomy,

9 akademuyecKux 4acos camocmosmenbHol pabomsl Ha 1 uHOUGUOYaIbHOE DOMAauIHee 3a0aHue.



4. COAEPKAHUE JUCHUIIJIMHBI

4.1 HaumeHoBaHMe TeM, UX COAePKAHUE U 00beM

Kypc4 Cemectp [/

O0BEM HA TEMATUYECKHUI

pazzen no BujgaM y4eOHoMH

Harpys3kH, 4ac

Ne HawnmenoBanue pasaena
O — 0
1/ 2 z 8
- (kpaTkoe coaepIKaHue) v X 2 Bl g g
= o) S = S
% = |2 % 5 =
5) S
= 5 @ o = &
o S < o
= = @)
1 2 3 4 5 5
1. [TpupogHBIC BOBI
1. |lpupoanusie Boasl. I[Ipumecu. KauectBo. 4 6 17
CBoiicTBa BOJIBI. Knaccuduxanus
NPUPOJHBIX  BOJA.  DUBHKO-XUMHUUYCCKHE
MOKa3aTeIN MPUPOTHBIX BO/I.
2. HopmaTuBbI KauecTBa BOJIbI
1. | HopmaTuBsl KauecTBa BOJBI 111 CUCTEM 4 6 18
X03UCTBEHHO-TTUTHEBOT0, KOMMYHAJIBHO-
OBITOBOTO
Y TIPOMBIIIIJIEHHOTO BOJIOCHA0XEHHUS W BOJIBI
BOJ0OEMOB U BOAOTOKOB. OCHOBBI BOJHOTO
3aKOHOJATENILCTBA. TepMunsl. [lepedyeHb
JTOKYMEHTOB
3. AHann3bl Ka4eCcTBA BOIEI
1 | Kontpons kauectBa Bogsbl. [lepeueHb 4 3) 18

HOPMAaTUBHBIX TOKYMEHTOB
BnusiHre HEKOTOPBIX TPUMECEN UCXOTHOU
BOJIbI HA pa0OTy PHEPreTUUECKHUX 00BHEKTOB
PexoMenayemblii cOCTaB MPOIKUCH aHAJIN30B
BOJIbI

OO6ecrnieueHne NpaBUILHOCTH aHATIU30B
Bonoponnsiii nokazarens (pH)

[IpoBepka npaBUIBLHOCTU aHATU30B BObBI




NTOI'O

12

17 53

Kypc 4 Cemectp 8

O0BEM HA TEMATHYECKHUI

paszzen no BujgaM y4eOHoI

Harpys3kH, 4ac

Ne HaunmenoBanue paszzena
O — 0
" > T o B
- (kpaTkoe coaepKaHue) v = 2 5| g g
| EEE §E
%) S
= 5 @ o = &
= < < T
= | @)
1 2 3 4 5 5
1. MeTo1bl BOAOTOATOTOBKU
2. | PekoMeHtyeMblIil cOCTaB MPOMKUCH aHAJIM30B 4 6 33
BoAbl ObecrnieyeHue MpaBUIILHOCTU
aHanmu3oB Bopoponnbliii mokaszatensb (pH)
Knaccuduxanus GuabTpoB ¢ 3epHUCTON
3arpy3kor Hatpuii-kaTHOHUpOBAaHUE.
Hatpuii-xnop-nonuposanue. Bogopon-
HATpUI-KaTUOHUPOBAaHUE. AHUOHUPOBAHHUE.
JlemuHepanusaius BObl.
O0e3xee3nBaHnue BOIEI.
2. OuIbTPYIOUTUE 3€PHUCTHIC MaTEPUAIIBI ISl OCBETIICHUSI U COPOITUU BOJIbI
1. | AKTUBHBIC YIJIM U IPYyTHE YTIIEPOTHBIE 4 5 33
copOenTsl. LleonuTel. AHTpaIIUTHI.
XapakTepuCcTUKU (QUIBTPYIOIINX
MaTepuasoB.
3. MoHuTsl
1 | Heopranumueckue noHUTH.. CHUHTETUYECKHUE 5 3) 33
MOHOOOMEHHbIE MaTepHUabl —
MOHOOOMEHHbIE cMOJIbl. CBOMCTBA MOHUTOB.
HomenknaTtypa nonuros. BeiOop noHUTOB.
UTOT'O 13 16 99




lMpumeyaHue: 8 KOIOHKY «camocmosamenbHaA paboma» 8xo0am no020mMosKa K
/AIEKYUOHHbIM, MPaKmu4eckum, 1a6opamopHbIM 3aHAMUAM.

prweanue: 6 KOJIOHKY «camMocmoAimeilbHasl pa6oma» 6X0051mM N0020MOBKA K
JEKYUOHHbIM, NPAKMUYECKUM, ]ld50pdm0prlM SAHAMUAM.

4.2. CopepxaHue NPaKTHYECKHUX (CEMUHAPCKHX) 3aHATHIA

Ne /it HanmenoBanue Tema npakTuyeckoro (CEMUHAPCKOro) K-Bo K-Bo
3aHATUS JIEKII. 4acoB
aszjelia JUCIUATUINHEL
pasaeia auch JacoB CPC
cemectp Ne 7
1 Pacuer ycranoBok s | O3HaKOMJIEHUE Y OCBOCHHE BEJTUYMH, 2 7
OYHIICHUS BOJIbI COrjiaCcHoO
JCHCTBYIOIMUX HOPMATUBHBIX JOKYMEHTOB:
- KQUeCTBO MUTATEILHON BOOLI I
KOTEJbHBIX YCTAaHOBOK ;
- TpeOOBaHMS K KQ4E€CTBY IMOIMTUTOYHON U
CETEBOU BOJLI TEJIIOBOU CETH
2 Pacuer 10361 KOArynstHTa 17151 OCBETIICHUS 2 7
BOJBI
PacdeT n03b1 MU3BECTH U COJBI KayCTUUECKOM 2 7
TS
OCBETIIEHUS BOJIBI
3 Pacuer Mmexanndeckux GuILTPOB 2 7
Pacuer HaTpuii-kaTHOHUTHBIX (PHIIBTPOB 1 6
Pacuer pacxoma Bojbl Ha COOCTBEHHBIC 1 6
HY Kbl
BOJIOMOJITOTOBUTENIBHON YCTAHOBKU
Texuomornyeckue N3yyeHne TeXHOIOTUYECKUX PEKUMHBIX KapT 1 7
PEXKUMBI KapT pabOThI pabOThI OCBETIIMTENICH U MEXaHUYECKUX
buILTPOB
N3yyeHne TeXHOIOTUYECKUX PEKUMHBIX KapT 1 6
paboThl HATPUN-KATHOHUTHBIX (PUITBTPOB
HUTOI'O: 12 53




Ne i/m HaumenoBanue Tema nabopaToOpHOTO 3aHATHUS K-Bo nexir.
9acoB
paszzena JUCHUTUIHHEI
cemectp Ne 8
1 YcranoBOYHAS JIEKIUSA 2
2 Bonpoouuncraoe Omnpenenenre OCHOBHBIX XapaKTEPUCTUK 1
00OpyTIOBaHUE U amImapaThl | BOJOOYUCTHOTO 000PYIOBAHUS
3 [Tox6op HaHOCHOTO 00OPYMOBAHUS 1
4 Ornpenenenue 000pyI0BaHUS JIsI OUUCTKU 1
CTOYHBIX BOJI
) [Ipumeper  pacuera  OTCTOMHHMKOB U 1
CTyCTUTENEN
6 [IpoekTupoBanue Br160op Hanbonee rapdexruBHOTO 1
COOPYKEHHUS TSI OYUCTKH 000pyTOBaHUS T KOATYIISITUN
BOJ
7 OnTtumuszanus padot BnustHrEe MarHUTHOTO TIOJIST Ha TIPOIIECC 1
BOJIOOYHCTHOW CTaHIIUH MPOTEKaHUS aACOPOIIMH B BOJIOOYHCTHOM
000pyTI0BaHUH
8 Bri06op anmapara asis Hanbosee 1
3¢ exTHBHON OYMCTKU BOJ OT (heHona (B
Ka4yecTBE aJICOPOCHTOB MPEATI0KEHBI
PEaKTUBHBIN Yrojib, CUIIMKArelb, [IEOJIHT)
HUTOI'O: 9

BCETI'O:

9




5. OHEHOYHBIE MATEPHAJIBI JIUIAA TIPOBEJAEHUSA TEKYLIEI'O
KOHTPOJISA, MIPOMEXYTOUYHOMN ATTECTAILIUUA

Komnerenuus IIK 2. CiocoOeH BBITIONIHATE pa0OTHI O MPOECKTUPOBAHUIO CUCTEM

BOJIOCHA0XKEHUSA U BOJIOOTBEICHUS

HanmenoBanme HHAUWKaATOopa JOCTHIKCHUA
KOMIICTCHIIHN

HcnonszyemMblie cpencTBa OLlEHUBAHUS

[K-2.1

Br100p MCXOIHBIX TaHHBIX IS
MPOCKTUPOBAHUS CUCTEM
BOJOCHA0KEHMS (BOJOOTBEICHMS)

CobecenoBanue, yCTHBINA ONPOC, 3a4€T NPU
3aIUTE UHANBUAYAIBLHOTO JOMAILIHETO
3aJjaHus

[1K-2.2

Bb160p HOPpMATUBHO-TEXHUYECKUX U
HOPMAaTHBHO-METOAUYECKUX
JOKYMEHTOB JUJIs IPOEKTUPOBAHUS
CHUCTEM WJIM COOPYKEHUU
BOJIOCHA0kKeHUs (BOJIOOTBEICHMSI)

CobecenoBaHue, yCTHBINH ONPOC, 3a4€T NPU
3alUTe UHANBUAYAIBHOTO JOMAIIHETO
3aJJaHus

[1K-2.3

Bb160p TUTIOBBIX TEXHHUYECKUX
(TEXHOJIOTMYECKHUX) PEeIIeHU
CUCTEM BOJOCHAOKEHUS
(BOIOOTBEICHUS) B COOTBETCTBUH C
TEXHUYECKUM 3aJaHUEM

CobecenoBanue, yCTHBIA OMPOC, 3a4ET MpU
3aIUTe UHIUBUYATBHOTO JJOMAIIIHETO
3aJlaHus

I1IK-2.4

Br100p THIOBBIX KOMIIOHOBOYHBIX
pelIeHu CUCTEM (COOPYKEHU)
BOJOCHAOKEHUS (BOJOOTBEACHUS)

CobecenoBanue, yCTHBIA OMPOC, 3a4ET MpU
3alllUTe WHIUBUYATbHOTO JJOMAIIIHETO
3a/1aHus

IIK -2.5

Pacuért 1 BEIOOP TEXHOJIOTUUECKOTO
o0opymoBaHUE ISl COOPYKEHUI
BOJOCHAOKEHMS (BOJOOTBEICHMS)

CobecenoBanne, YCTHBIN OMPOC, 3a4€T MPHU
3allUTe UHAUBUAYAJIBHOTO JIOMAITHErO
3aJaHus

I1K-2.6 ITonrotoBka u oopmiaeHue
rpadudeckoii YacTH MPOEKTa
CUCTEMBI (COOPYKEHUS)
BOJIOCHA0XEeHUS (BOJIOOTBEICHHSI)

CobecenoBanue, yCTHBIA OMPOC, 3a4ET MPU
3alIUTe UHAUBUIYAIbHOTO TOMAIIHETO
3a/1aHus

[IK-2.7

[ToaroroBka nHGOpMAMH IS
COCTaBJICHUS TEXHUYECKOTO 3aJJaHUs
10 CMEXXHBIM pa3jieiaM MpoeKTa
CHCTEM BOJOCHAOKEHHUS
(BOIOOTBEICHMS])

CobecenoBanue, yCTHBIA OMPOC, 3a4ET MPU
3alIUTe UHAUBUIYATIbHOTO TOMAIIHETO
3aJIaHus




Komnerenuus IIK 3. CnocobeH BBINOMHATE 0OOCHOBaHHE MPOEKTHBIX PELICHUMN
CUCTEM M COOPYXEHUH BOJTOCHA0KEHHS U BOJIOOTBEICHHUS

HanMeHoBaHue nHauKaTopa Hcnonb3yembie cpeAcTBa OLIEHUBaHUS
JOCTHXKEHUSI KOMIIETEHLIMH
[1K-3.4 CobecenoBanue, yCTHBIA ONPOC, 3a4ET NpU
BrlnonHeHne, pacyeT OCHOBHBIX 3alUTE UHANBUAYAIBLHOTO JOMAIIHETO
TEXHOJOTUYECKHUX NTapaMEeTPOB 3aJlaHus

paboTHI CUCTEM (COOPYIKEHUH)
BOJIOCHA0XKEHUS (BOJOOTBEACHNS)

[1K-3.5 CobecenoBanue, yCTHBIA ONPOC, 3a4ET MpU
[ToaroToBKa TEKCTOBOW YacTH 3alIUTe UHIUBUAYATHHOTO JOMAITHETO
MPOEKTHOW JOKYMEHTAI[UU CHCTEM 3ajaHus

(coopyxeHuit) BOJIOCHA0KEHUS

(BOJIOOTBEICHMS)

[1K-3.6 CobecenoBanue, yCTHBIA ONPOC, 3a4ET MpU
[IpencraBienue u 3aniuTa 3aIUTe HHIUBUAYATHHOTO JOMAITHETO
pe3yJIbTaTOB PACYETHOTO 3ajaHus

000CHOBaHUS CUCTEM (COOPYKEHUM)
BOJIOCHA0XKEeHUS (BOJIOOTBEICHHSI)

Komnerenuusi IIK 4 CrniocoGeH OpraHu3oBBIBaTh TEXHOJOTHYECKHUE IMPOIECCHI
paboTHI CUCTEM M COOPYKEHHUI BOAOCHAOKEHUS U BOJJOOTBEACHUS

HanmeHnoBanue nHIUKaTOpa JOCTHXKEHUS Hcnonp3yeMble cpeacTBa OLIEHUBAHUS
KOMIICTCHIIHN
I1K-4.1 CobecenoBanue, YCTHBIN OMPOC, 3a4€T MPU
Br160p HOpMATUBHO-TEXHUYECKUX U 3allUTe WHIUBUYATLHOTO JJOMAIIIHETO
HOPMAaTUBHO-METOANYECKUX 3a/1aHus

JIOKYMEHTOB, OIPECISIONINX
TEXHOJIOTHYCCKHE TTapaMeTPhI
PabOTHI CUCTEMBI I COOPYKCHHIA
BOJOCHAOKEHMS (BOJOOTBEICHUS)

[1K-4.3 Kontpoinb u pazpadorka mep | CoOecenoBaHue, YCTHBIN OMPOC, 3a4€T MPH

10 ONITHMU3AIUN TEXHOJIOTHICCKUX 3aIUTe UHAUBUIYAILHOTO TOMAITHETO
IIPOIIECCOB PAOOTHI HACOCHBIX 3a7laHUs

CTaHIIMH BOJOCHAOKEHUS

(BOIOOTBEICHMS])

Komnerenuuss IIK 5 CnocobGeH opraHu3oBbIBaTh pabOThl MO CTPOUTEILCTBY
COOpYKEHUH, MOHTa)XXy W HajlaJke OOOpyJOBaHUSI CHCTEM BOJOCHAOXKEHUS H
BOJOOTBEACHUS

HanmeHnoBaHue HHAUKATOpa JOCTUXKCHUS I/ICHOHB3yeMLIe CpeaAcTBa OLICHUBAHUA
KOMIICTCHIITMHN

I1K-5.3 KonTtposnb kauecTBa CobecenoBanue, YyCTHBIN ONpoC, 3a4€T NMPpHU




CTPOUTENBHO-MOHTAXHBIX padOT
CUCTEM U COOPYKEHUU
BOJIOCHA0XKEHUs (BOJOOTBEACHUS)

3aIMUTC HHAWBUAYAJIBbHOTO JOMAIIHETO
3adaHus

[1K-5.4 Kontponb kauecTBa
ITyCKOHAJIAJIOYHBIX padoT U
UCTIIBITAHUHA TEXHOJOTHYECKOTO
000py/1I0BaHUS CUCTEM U
COOpY>KEHUHN BOJOCHAOKEHUS
(BOJIOOTBEICHUS )

CobecenoBanue, yCTHBIA ONPOC, 3a4€T IPU
3aIUTE UHANBUAYAJIBLHOTO JOMAILHETO
3aJjaHus

[1K-5.5 KoHTpoJib BHITOTHEHUS
paboT 1Mo 3KCIuTyaTauu (PEMOHTY,
PEKOHCTPYKIIMH ) CUCTEM U
COOpY>KEHUH BOJOCHAOKEHUS
(BOJIOOTBEICHMS)

CobecenoBaHue, yCTHBINH ONPOC, 3a4€T NPU
3allUTE UHIUBUIYATBHOTO JOMAIIIHETO
3aJJaHus

[1K-5.6 KoHTpoJib BHITOTHEHUS
TpeOOBaHU OXpaHbI TPyAa MPHU
IPOBEJACHUH CTPOUTEIIHHO-
MOHTQXKHBIX H ITyCKOHAJIA0YHBIX
paboT, paboT MO0 PEMOHTY CHUCTEM
(coopyxeHuit) BOJIOCHA0KEHUS
(BOJIOOTBEICHMS)

CobecenoBanue, yCTHBIA OMPOC, 3a4ET NpU
3aIUTe UHIUBUYATBHOTO JJOMAIIIHETO
3a/1aHus

Komnerennmua  IIK-7

OKCILTyaTallnuu,

Criocoben
TEXHUYECKOMY OOCITY)XMBAaHHIO W  PEMOHTY

OpPraHU30BbIBATb pa6OTI)I 110

CHUCTCM

BOIIOCH&6)K€HI/IH 1 BOJOOTBCACHU

HanmenoBanue HHIUKaTOopa JOCTHUXKCHUSA
KOMIICTCHIIHN

Hcnonb3yemble CpesicTBa OIECHUBAHUS

IK-7.1

Bb100p HOPMAaTHBHO-TIPABOBBIX U
HOPMAaTHBHO-TEXHUYECKUX
JOKYMCHTOB, PETrJIAMEHTHPYFOIINX
paboThI MO AKCIUTyaTalli, PEMOHTY
COOpY>KCHUH BOJOCHAOKCHUS
(BOIOOTBEICHMS])

CobecenoBanue, YCTHBIN OMIPOC, 3a4€T MMPHU
3alIUTe UHAUBUAYAJIBHOTO JIOMAIITHETO
3aJaHus

[1K-7.2 Onpenenenne moTpeOHOCTH
B TPYJIOBBIX U MaTEPHUAIBHBIX
pecypcax 1jis o0ecrnedeHus
(YHKIIMOHUPOBAHUS, 0OCITYKUBAHUS
Y PEMOHTA COOPYKEHUIN
BOJOCHA0KEeHUs (BOJOOTBEICHMUS])

CobecenoBanue, yCTHBIA OMPOC, 3a4ET MPU
3allUTe UHAUBUIYATbHOTO JTOMAIIHETO
3a/1aHus

[1K-7.3

Kontpons cobmonenus: Hopm,
MPaBUJI U METOJ 0B TEXHUYECKOU
JKCILTyaTalluK, 00eCeUrnBaOIIUX

CobecenoBanne, yCTHBIA OTIPOC, 3a4ET MPU
3alIUTe UHAUBUIYATIbHOTO TOMAIIHETO
3aJIaHUS




CaHUTAPHYIO U SKOJIOTHUYECKYIO
0e301MacHOCTb (PYHKIIMOHUPOBAHUS
CUCTEM U COOPYKEHUU
BOJIOCHA0XKEHUs (BOJOOTBEACHNS)

[1K-7.4

OcylecTBIEHUE TEXHUYECKOHN U
TEXHOJOTUYECKON KOHTPOJIS
KauecTBa BHITIOJIHEHUS paboT 1o
00CITy’)KUBAHHUIO U PEMOHTY
COOpY>KEHUH BOJOCHAOKEHUS
(BOJIOOTBEICHMS)

CobecenoBaHue, yCTHBIM OIIPOC, 3a4€T IIPU
3alUTE UHANBUAYAIBLHOTO JOMAILIHETO
3aJJaHus

[1K-7.5

KOHTpoab THapaBInvecKux
PEKUMOB pabOTHI TEXHOJIOTHYECKOTO
000py/1I0BaHUS CUCTEM H
COOpY>KEHUH BOJOCHAOKEHUS
(BOJIOOTBEICHHS)

CobecenoBaHue, yCTHBINH ONPOC, 3a4€T NPU
3alUTe UHANBUAYAIHLHOTO JOMAIIIHETO
3aJjaHus

IIK -7.6

YcTraHoBKa BO3MOXHBIX TPUYUH
OTKa30B U aBapUMHBIX CUTyallUi Ha
CUCTEME BOJIOCHAOKEHUS
(BOJIOOTBEICHHS)

CobecenoBanue, yCTHBIA OMPOC, 3a4ET MpU
3alUTe UHIUBUYAIBHOTO TOMAIIHETO
3aJlaHus

[K-7.7

Bri6op ciocoba nposenenust padbot
10 JTUKBUIAIMH aBAPUMHBIX
CUTYallUil Ha CUCTEME
BOJOCHAOKEHUS (BOJOOTBEICHHS)

CobecenoBanue, yCTHBIA OMPOC, 3a4ET MpU
3allUTe WHIUBUIYATbHOTO JJOMAIIIHETO
3aJlaHus

5.2 TumnoBble KOHTPOJILHbIE 32/IaHNS JJIsl IPOMEKYTOYHOM aTTeCTAIUH

5.2.1. IlepeyeHb KOHTPOJIbHBIX BOIIPOCOB

No HaumenoBanue ConepxaHue BOIPOCOB (THUIOBBIX 3aJaHUIN )
n/m pasnena
TV CUUTTAHBI
1 TpebGoBanus k 1.3aBUCUMOCTD CTPYKTYPHOI CXEMBI

Ka4eCTBY BO/IbI.
Pacuet ouncTHOTO
000pyTOBaHMUS.

BOJIOITIOATOTOBKH OT Ka4€CTBA UCXOIHOM
BO/JIbI.
2. TpeboBaHMii K MUTATETLHOMN BOJIE U TAPY

Pa3IMYHBIX NapaMEeTPOB U Ha3HAYCHHS.

3. OcHOBHBIE METO/IbI 00PAOOTKH BOJIBI.
4.Ha3HaueHue pa3IMuyHbIX 3JIEMEHTOB




CTPYKTYpPHOU CXEMbI BOJOTIOATOTOBKHU
5.Cxema BOJIONOArOTOBUTEIBHOM
YCTaHOBKH.

6.PacyeT 1 OCHOBBI KOHCTPYHUPOBAHUS
KapKacCHO-3aChIMHBIX (UIBTPOB.
7.PacdeT 1 OCHOBBI KOHCTPYHUPOBaHUS
(GuUABTPOB C TUIaBaIOUIEH 3arpy3KOil.
8.0011ue cBeieHus1 0 COOPYKEHUSIX TS
00pabOTKU MPOU3BOJACTBEHHBIX CTOUHBIX
BOJI B T0JIE

NEeNUCTBUS IIEHTPOOEIKHBIX CHUJI.

9.PacyeT 1 OCHOBBI KOHCTPYHUPOBaHUS
IIUKJIOHOB, CEMapaTopoB U EHTPUDYT.
10.buonornyeckast o4nucTKa
MIPOU3BOJICTBEHHBIX CTOYHBIX BO/I.
OCHOBHbIE TEXHUYECKHUE U
IKCIUTyaTallMOHHBIE TTOKa3aTeNH,
XapakTepu3yIme padbory
OMOOKHUCTUTENCH.

11.Pacder u OCHOBBI KOHCTPYUPOBAHUS
BBICOKOHArpy>kaeMbIX OMOpUIBTPOB.
12.Bnusinue GpU3nko-XxuMuuecknx (paxkTopon
Ha TpoIecC OMOIOTUYECKON OUHUCTKH
MIPOU3BOJICTBEHHBIX

CTOYHBIX BOJI.

13.04ncTKa CTOUYHBIX BOJ B @9POTEHKAX.
Krnaccuduxamust adpoTeHKOB.

14.PacueT 1 OCHOBBI KOHCTPYUPOBAHUS
a’pPOTECHKOB-CMECUTENIEH.

15.PacueTr ¥ OCHOBBI KOHCTPYUPOBAHUS
a’3pPOTECHKOB-BBITECHUTEIICH.




Bononoaroroska u
OYUCTKA CTOYHBIX
BOJI

1. MuTencudukanus padoTel a3pOTEHKOB
(MOBBIILIEHHE 103l AKTUBHOTO HJIA,
COBEPIIICHCTBOBAHUE

TUAPABINYECKOTO PEXKUMA, UCTIOJIb30BaHUE
TEXHUYECKOTO KUCIOPO/Ia).

2.0011ue cBeIeHusl 0 CUCTEMAaX adparyH.
OcHoBHbI€ MTOKa3zaTenu 3(HPEeKTUBHOCTH
a’pAIIMOHHOTO

000pyOBaHUSI.

3.ITHeBMaTHuUeCKasi CUCTEMA a’palviu.
Knaccudukanus u pacuer adpaTopoB
MTHEBMaTUYECKON

CHUCTEMBI adpaluu.

4 MexaHu4eckasi ¥ THApPaBINUeCKas
cucreMbl adpanuu. Pacuer aspaTopos tuna
«KonbIieBoe cormioy.

5.04ncTKa MPOU3BOJICTBEHHBIX CTOYHBIX
BOJ Ha OmoduasTpax. Knaccudukanus
O1ODUIBTPOB.

6.PacdeT 1 OCHOBBI KOHCTPYHUPOBAHUS
a’poUIBTPOB.

7.Pacuer u OCHOBBI KOHCTPYUPOBAHUS
OMODUIBTPOB C IMITOCKOCTHOM 3arpy3KOH.
8.0uncTKa MPOU3BOJACTBEHHBIX CTOYHBIX
BOJI METOJIOM (hJIOTAIUH.

9.Y1oTHEeHHE 0CaJKOB METO/IOM HANTOPHOMN
baotaruu.

10.Kimaccudukarus ocaakos
MIPOU3BOJICTBEHHBIX CTOYHBIX BOA. CTaanu
00pabOTKH OCAJIKOB.

11.YmoTHeHHE 1 MEXaHUYECKOE
00€3BOKMBAHUE OCAIKOB
MPOU3BOJCTBEHHBIX CTOYHBIX BO/I.
12.A3po6HOE cOpakuBaHUE OCATKOB
MPOU3BOJCTBEHHBIX CTOYHBIX BO/I.
13.0uncTKa NpOU3BOICTBEHHBIX CTOYHBIX
BOJ, METOJOM KOAryJMpOBaHUS.
14.OkuCcIUTENBHBIN METO] OUUCTKHA
MPOU3BOJICTBEHHBIX CTOYHBIX BO/I.
15.0kuciauTeNbHO-KaTAJIUTHYECKUN METO/
OYHCTKHU MPOU3BOJICTBEHHBIX CTOYHBIX BOJI




5.3.1lepeyeHp TeM KypCOBBIX IPOEKTOB, KYPCOBBIX padorT,
HX KpaTKoe cojiepKaHue U 00beM

B xone ocBoeHUs TUCIUIUIMHBI CTYJIEHTaMU BBITIOJHSIETCS KypPCOBOM MPOEKT
«IIpouiecchl U anmapatbl BOAOMOJATOTOBKA U OYUCTKH CTOYHBIX BOJ». KypcoBoii
IIPOEKT COCTOUT U3 TPEX YACTECHU:

1.BBenenue

2.VcxonHble JaHHbBIE.

3.ITon6op u pacyeT 00Opy10BaHUS BOAOMOATOTOBKH

4.ITon60op u pacueT 00OpyAOBaHMS MPOMBIBHBIX BOJAOKAaHAIOB

5.3akmoueHue

O6BeM mpoekTa: 5-6 nucTa yepTexen U MosSCHUTENbHas 3anucka 25-30 ctp.
C HEOOXOJAMMBIMU  pacueTaMM U  KpaTKUM  OINHUCAaHHUEM MPUMEHIEMBIX
KOHCTPYKTUBHO-TEXHHUYECKUX PEIICHUM.

O0bem mnpoexkTa: 2-3 nucTa yeprexed U MosicHUTENbHas 3amucka 25-30
CTp. C HEOOXOAUMBIMH pacyeTaMH U KpaTKUM OINHMCAHMEM IPUMEHSIEMbIX
KOHCTPYKTHBHO-TEXHUYECKUX PEIICHUM.

5.4.1lepevyeHb HHAMBUAYAJBHBIX TOMAIIHUX 3aJaHUI,
pacueTHO-rpaUUYeCKUX 3aaHNI

Pacuet cuctembl 06e3xkene3nBaHmsl.
5.5.I1epeyeHb KOHTPOJIBLHBIX PadoT

HE TIPElyCMOTPEHBI

IIpome:xxyTouHAsi aTTeCcTANMs OCYIICCTBISICTCS B KOHIIE CEMECTpa, B
7/cemecTpe B (hopMme 3ayeTa.

3adeTt poxoauT B hopMe codece0BaHUS M BKIIFOYAET OJIMH BOIIPOC
TEOPETUYECKOMN YacTH MO TeMaM JICKITMOHHBIX U MPAKTUICCKUX 3aHSATHH,
U3y4aeMbIM B 7 CEMECTpe

IIpome:kyTouHasi aTTecTalMs OCYIICCTBISACTCS B KOHIIC CeMeCTpa, B 8
cemecTpe B popMe IK3aMeHa.

IK3aMeH POXoIUT B (popme cobecenoBaHus U BKIFOYAET OJUH BOMPOC
TEOPETUYECKOMN YaCcTH MO TeMaM JICKITMOHHBIX U MPAKTUICCKUX 3aHSATHH,
U3y4aeMbIM B 8CEMECTpE



n/n

Komnerenius

Coneprxanue BOPOCOB (TUIOBBIX 3aaHUH)

[1K-2

1.3aBHCUMOCTB CTPYKTYPHOU CXEMBI
BOJIONIOATOTOBKU OT Ka4eCTBA UCXOJHOM BOJIBI.

2. TpeGoBaHuii kK MUTATEILHON BOJIE U MApy
pa3IUYHBIX MapaMEeTPOB U HA3HAUYCHUS.

3. OcHOBHBIE METO/IbI 0OPAOOTKU BOBI.
4.Ha3zHnaueHue pa3InyHbIX 3JIE€MEHTOB CTPYKTYpPHOMH
CXEMbI BOAOMOATOTOBKHU
5.Cxema BOJIONOJITOTOBUTEIBHON YCTAHOBKH.
6.Pacuer 1 OCHOBBI KOHCTPYUPOBAHUS KapKACHO-
3aCBIMHBIX (PUIBTPOB.

IK-3

1.Pacder u OCHOBBI KOHCTPYUPOBaHUsI OMODHUIBTPOB
C IJIOCKOCTHOM 3arpy3KOHu.

2.04ncTKa MPOU3BOJICTBEHHBIX CTOYHBIX BOJT
MeTOoJI0M (prroTanuu.

3.YIUIOTHEHHE OCaJIKOB METOJIOM HAIIOPHOMN
dbaoramuu.

4.Knaccudukaius ocaJkoB MPOU3BOJACTBEHHBIX
cTouHbIX Boj. CTaguu oOpaboTKHU OCaIAKOB.
5.Y1minoTHeHne U MeXaHn4YecKoe 00e3BOKMBAHKE
0CaJIKOB MPOU3BOICTBEHHBIX CTOYHBIX BO/I.
6.A3poOHOE COpaKUBaHUE OCATKOB
IIPOU3BOJICTBEHHBIX CTOYHBIX BOJ.

[1K-4

1.04ucTka CTOYHBIX BOJ B a3POTCHKAX.
Knaccudukanys a3poTeHKOB.

2.PacdeT u OCHOBBI KOHCTPYUPOBAHUS a3POTCHKOB-
CMECHUTEJIEN.

3.PacdeT u OCHOBBI KOHCTPYHUPOBAHHS adPOTEHKOB-
BBITECHUTENEH

4 VlaTercudukanus paboThl a3pOTEHKOB
(MOBBILLIEHHE 103l AKTUBHOTO HJIA,
COBEPIICHCTBOBaHUE

TUAPABINYECKOTO PEKUMA, HCTIOJIb30BaHUE
TEXHUYECKOT0 KHCIOPOa).

5.00mue cBefeHus o cucreMax aj’panuud. OCHOBHBIC
nokasarenu 3G HEeKTHBHOCTH a3paIlMOHHOTO
000pyI0BaHMUS.

6.1lHeBMaTHUECKast cuCTEMa a’palyi.
Krnaccuduxamus u pacuer a’patopos
IMHEBMATHUYECKOMN

CHUCTEMBbI a3pallvu.




IIK-5

1.MexaHnuveckasi ¥ TUIpaBIdYecKasi CUCTEMbI
aspauuu. Pacuer asparopos tuna «Koinbuesoe
COILIIOM.

2.0uucTKa NPOU3BOJACTBEHHBIX CTOYHBIX BOJ Ha
onodunpTpax. Knaccudukanus 6nopuinbTpos.
3.PacyeT 1 OCHOBBI KOHCTPYHUPOBAHUS
a’poPUIBTPOB.

4.PacyeT 1 OCHOBBI KOHCTPYUPOBaHUS OMOPUIBTPOB
C IUNIOCKOCTHOM 3arpy3KOu.

5.04ncTKa MPOU3BOJICTBEHHBIX CTOYHBIX BOJI
METOJIOM (hJIOTALIMH.

6.YIJI0THEHHE OCaJKOB METOJIOM HAaNlOPHOM
dbaotaruu.

[K-7

1.Knaccudukanust ocaikoB MpOU3BOCTBEHHBIX
cTtouHbIX Boj. Ctamuu 00pabOTKH OCaJKOB.
2.Y1i1oTHEHUE U MEXAaHUYECKOE 00E€3BOKUBAHNE
0CaJIKOB MMPOU3BOJICTBEHHBIX CTOYHBIX BOJI.
3.A3po6HOE cOpakUBaHUE OCATKOB
MIPOU3BOJICTBEHHBIX CTOYHBIX BO/I.

4.04ucTKa MPOU3BOJACTBEHHBIX CTOYHBIX BOJT
METOJ0M KOaryJupOBaHHUS.

5.OKUCIUTENBLHBINA METOJT OUNCTKHU
MIPOU3BOJICTBEHHBIX CTOYHBIX BO/I.
6.OKHCINTEIBHO-KATATUTHYECKUH METO]] OUUCTKHU
MTPOU3BOJICTBEHHBIX CTOYHBIX BOJI




6. OCHOBHASA U JONIOJIHUTEJIbHASA IMTEPATYPA
6.1. IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. C.E. benukoB BononoaroroBka: CrpaBounuk. M.: AkBa-Tepm, 2007.-240 c.

2. CripaBOYHHUK IO BOJIOMOJITOTOBKE KOTENBHBIX YCTAHOBOK: CIIPABOYHOE U3JaHUE
/O.B. JIuBmuu. — 2-e u3f., nepepad. u gom. — M.: OKOJIUT, 2011. — 288 c.

3. Kypba M.I'. Bonocuabxenue. IIpoextupoBanue cucteM U coopykeHuil. Tom
nepseiii / M.I'. XKypb6a, J.U. Coxonos, K.M. I'oBopoBa.- M.: U3a. ACB, 2004.-
288 c.

4. XKypba M.I'. Bogocnabxxenue. IlpoektupoBanue cucteM U coopykeHuil. Tom
BTopoit / M.I'. XKypb6a, JL.U. Cokonos, XK.M. T'oBoposa.- M.: U3n. ACB, 2004.-
496 c.

5. Kypb6a M.I'. Bogocnabxenue. [IpoexktupoBanue cucteM U coopykeHuil. Tom
tpetuii / M.I'. Kypba, JL.U. Cokonos, XK.M. I'oBopora.- M.: U3zn. ACB, 2004.-
256 c.

6.2. IlepevyeHpb 1ONMOJTHUTENBHOM JIUTEPATYPBHI

1. CIT 31.13330.2012 BonocHaOxenue. HapyxHubie cetu u coopyxeHus. — M.:
N3a-Bo cranpapTos, 1996. — 131 c.

2. CIT 30.13330.2012 BuayTpeHHUIl BOAONPOBOJ M KaHalW3auus 3gaHuil. — M.:
['VIT 1IIIT, 1996. — 85 c.

3. 'OCT 21.205-93 YcnoBHbIE 0003HAUCHHS JIEMEHTOB CAaHUTAPHO-TEXHUYECKUX
CUCTEM.

4. TOCT 21.206-93 VYcnoBHbIe 0003HaUEHHS TPYOOIIPOBOIOB.

5.TOCT 21.601-79 BomomnpoBoxa u kaHanu3aius. Paboune uepTexu.

7. MATEPUAJIBHO-TEXHUYECKOE I UTH®OOPMAIIMOHHOE
OBECIIEYEHHE

.]]eKZ/ﬂ/{OHHble 3AHAMUA. ay()umopuﬂ, OCHAWEeHHAaA npe3eHmauu0HH012 meXHMKOZZ, KOMnJjiekm
INNEKMPOHHbBIX l’lp€3€Hn’lCll/ﬂ/llZ.

HpaKmutteCKue SAHAMUA. aydumopu}l, OCHAWEeHHAA aeMOHC’mpaL!MOHHblMM maxkemamu
IJNIEMEHMO6 6HYNMPEHHUX UHMHCEHEPHbIX CUCMEM U HAPYIHCHBIX cemeil.



INPUJIOKEHUA

[puiaoxenune Nel.Mertoamueckue ykazaHUs Al OOy4alOMIETOCs MO OCBOCHHIO
JTUCITUIUTMHBI  (BKJIIOYAas TIEPEUYCHb YYeOHO-METOIUYECKOTO OOCSCIeUeHUs s
CaMOCTOSITEILHOM PabOTHI 00YYAIOIMUXCS 1O TUCIUILIUHE).

Jucuunnuna «lIporecchl u anmnapatsl BOAONOATOTOBKYA M OUUCTKH CTOYHBIX
BOJ» MPEJICTABIISIET COOON JUCHUILIMHY BapUaTUBHON YacTH MPOodheCcCUOHAIBLHOTO
IMKJIa TOJTOTOBKM CTYJACHTOB MO HampaBieHU0 «CTpoUTEIbCTBO» Mpoduis
«BonocHabxeHue 1 BOJJOOTBEICHUEY.

lenpro Kypca sIBAsSieTCS M3YYEHUE TMPUHIIUMIIOB BBIOOpA HCTOYHUKOB
BOJIOCHA0KEHHUS] U PALMOHAIBHOTO HCIOIB30BaHUS BOJHBIX PECYpPCOB, METOOB
MOJATOTOBKH BOJIBI JIsI XO3IMCTBEHHO-OBITOBBIX M MTPOU3BOJICTBEHHBIX HYXJI, CXEM
noJayd W paclnpelesieHuss  BOAbI, NpaBWI  IPOCKTHUPOBAHUS  CHUCTEM
BOJOCHAOXKEHUS, PEKOHCTPYKIIMH, PEMOHTAa U DKCIUIyaTallid BOJOIPOBOJIHOTO
KOMILJIEKCA.

N3ydeHne AUCUMIUIMHBI MPEAIOoJaraeT pelieHUEe psAaa 3adad, 4To JaeT
BO3MOHOCTb CTY/JICHTaM:

1. u3yyeHHWe OCHOBHBIX HAMPABJICHUNW M TEPCIEKTUB PA3BUTHUA CUCTEM
BOJOCHA0XKEHUS, BOJI03a0OPHBIX COOPYKEHHUH U BOJOINPOBOAHBIX OYHUCTHBIX
COOPYKECHUH;

2. W3y4YeHHE DJIEMEHTOB STUX CHUCTEM, COBPEMEHHOTO OO0OpYyJOBaHUS U
OCBOEHHE METOJIOB UX pacueTa U MPOECKTUPOBAHMUS;

3. u3ydyeHwe TpeOOBaHUI K MPOEKTHPOBAHUIO  OKCIUIyaTallud U
PEKOHCTPYKIIMH CUCTEM, COOPY>KEHUI 1 000pYA0BaHMS CUCTEM BOJIOCHAOKEHMUS.

3aHATHS TIPOBOJATCA B BHJE JICKIUH, MPAKTUYECKUX M JIaOOPaTOPHBIX
3aHsATHI. BakHOe 3HaueHue sl U3y4eHHsl Kypca UMEET CaMOCTosITeNIbHas pabora
CTYJECHTOB.

@OopMbI KOHTPOJIA 3HAHWM CTYJICHTOB MPEIOJIAratoT TEKYIIIUNA U UTOTOBBIN
KOHTPOJIb. TEeKyIIUi KOHTPOJb 3HAHWUW MPOBOIUTCA B (OpPME CHCTEMATHUYECCKUX
OIPOCOB M 3aueTa B KOHIIE CEIbMOro cemecTpa oOydeHus. B BocbMoM cemecTpe
IPEAyCMATPUBACTCS  BBIIOJIHEHUE HWHIAMBUAYAJIBHOIO JOMAIIHErO  3aJaHusl,
poBeieHue orpocoB. opMO UTOrOBOrO KOHTPOJIS SIBJIIETCS K3aMEH.

Hcxomubiil sTan u3ydeHus Kypca Ipeanojaraet o3HakoMieHue ¢ Pabouetl
npocpamMmol, XapakKTepu3yIollel TPaHHIlbl U CoJepKaHhe Y4eOHOro Marepuala,
KOTOPBIH IMOJJIEKUT OCBOEHHUIO.

N3yuyenue OTOENpHBIX TEM Kypca HEOOXOIMMO OCYHIECTBISITH B
COOTBETCTBHUM C TMOCTABJICHHBIMU B HUX LEISAMHU, UX 3HAYMMOCTHIO, OCHOBBIBAsCH
Ha COAEPKaHWUM W BOMNPOCAX, ITOCTABJIEHHBIX B JIEKUUMU NPENOAABATENS H
MPUBEACHHBIX B IUTAHAX H 3aJaHUAX K JJabopaTOpHBIM paboTaM, a TaKxKe
METOJIMYECKHUX YKA3aHUIX JJISl CTYJIEHTOB 3209HOTO 00yUYEHUSI.

B ydeOHHMKax W CHOpPaBOYHBIX MOCOOMSX, MPEIACTABICHHBIX B CHUCKE
PEeKOMEHOYeMOoll aumepamypsbl COAEPIKATCA BO3MOXKHBIE OTBETHI Ha ITOCTABJIEHHBIE
BoIpochkl. MHCTpyMEeHTaMu OCBOEHUSI Y4EOHOrO MaTepuaia SIBISIOTCS OCHOBHBIC



MepMUHbl U NOHAMUSL, COCTABIISIIOLIME KaTerOprUaabHbIi annapat AUCHUIUIHHBL VX
OCMBICJICHUE, 3allOMUHAHME€ M MPaKTUYECKOE HCIOIb30BAHUE  SIBISIOTCA
0053aTENbHBIM YCIIOBUEM OBJIAJCHUS KYyPCOM.

Jis  Gonee T1iyOOKOro M3ydeHHs NpoOJieM Kypca TMpU  MOATOTOBKE
KOHTPOJIBHBIX ~ pabOT HEOOXOAMMO  O3HAKOMUTHCS C  NyOJUKAlUiAMU B
nepuoanyeckux m3nanugx. [louck u moadop Takux U3AaHUil, CTaTei, MaTepuaIoB
U MOHorpaduii ocyiecTBisieTcss Ha OCHOBE OuOIMorpauyecKkux yKazaHUH H
MPEIMETHBIX KaTaJlOroOB.

N3yuyenue kaxqoil TeMbl CIEAyeT 3aBeplliaTh BBIMOIHEHUEM MPaKTUYECKUX
3aJlaHuid, OTBETAMH Ha BOIPOCHI, COJEPKALIUXCSI B METOJUYECKUX MOCOOMSIX IO
Kypcy. s obecnieuenus CUCTEMATHUYECKOTO KOHTPOJISI HaJl IPOLECCOM YCBOEHUS
TEM Kypca CJeIyeT IO0Jb30BaThCsl MEPEUYHEM KOHTPOJIbHBIX BOMPOCOB IS
OPOBEPKH 3HAHUM MO AMCHMIUIMHE, COAEpKAIIMXCS B IUlaHaX M 3aJaHUsIX K
nabopaTopHbIM paboTaM M METOJUYECKUM YKa3aHUSIX JJIA CTYJEHTOB 3a0YHOTO
ornenenus. Eciu npu orBerax Ha copMylIHpoBaHHbIE B MEPEYHE BOMPOCHI
BO3HUKHYT 3aTpyJAHEHHs, HEOOXOJUMO OYEepPEeTHON pa3 BEPHYThCA K H3YUYEHUIO
COOTBETCTBYIOIIEH TEMBI, THOO 0OPATUTHCS 32 KOHCYJIbTALUEH K MPENoAaBaTeNio.

VYcnemHoe OCBOeHME Kypca  JUMCUUIUIMHBI  BO3MOXKHO JIMIIb  TPHU
CHUCTEMAaTHYECKON paboTe, TpeOyroliel TIyO0OKOro OCMBICICHHS W TOBTOPEHUS
NPOMJEHHOr0 Marepuaia, IMO3TOMY HEOOXOAMMO JeNaThb COOTBETCTBYIOIINE
3aIlliCH I10 KaXKI0U TeEME.

IIpupoanbie Boabl M TPeOOBaHUS, IPeAbIBJsIeMbIe K HX KA4eCTBY

[lon3eMHBbIE M TOBEPXHOCTHBIE BOJBI, aTMOC(EPHBIE OCAJKU - HUCTOYHUK
BOJI0OOECTICUCHNST IICHTPAJIU30BaHHBIX CUCTEM BojocHabxkeHusa. (CBoicTBa
nom3emMHbIX Bojl. CocTaB mNpupoaHBIX BoA. BiusHue mnpumeceil BoAbl Ha ee
kauyecTBO. [Iporeccsl popmupoBaHus KauecTBa BOABI U €€ CAMOOYHUIIICHUS.

MeToabl M TEXHOJOTHYECKHE CXEMBbI YJAYYIICHUA KaYeCTBa BOJAbI

3amaun  oOpabOTKHM  BOJABI W THUIOJOTHUA  mpuMmeceid.  MeTossl,
TEXHOJOTUYECKUE TPOIECCHI U COOPYKCHHSI ISl OYUCTKH BOJBI, KIaCCHU(PUKAIIMS
OCHOBHBIX TEXHOJIOTHYEeCKHMX cXxeM. OCHOBHbIE KpUTepuu [JIsi BbIOOpa
TEXHOJOTHYECKOW CXEMBI M COCTaBA COOPYKEHUM I NOATOTOBKH NUTHEBOMU
BOJIbI.

IIpenouncrka Boabl GUILTPOBAHUEM 4Yepe3 CETKU M MOPUCTbIE
3JIeMEHThI

OcHOBBI (PUIIBTPOBATBHOTO TPOIECCAa W BUABI MEXaHW3Ma OTJIOKEHUS.
[Ipomecc moBepXHOCTHOTO (UIBTPOBAHMS, TOAYMHECHHBIH 3akoHy Jlapew.
Knaccudukanus anmapatoB. OcOOEHHOCTH MaKpOMPOIEKUBAHUA. Y CTPOMCTBO
O0apabannoro cuta. Lleas u 3¢ PekTuBHOCTE MUKPOPUITBTPOBAHUS.



DuUIbTPOBAHHUE BOJBI

1. Tuns! punbTpOB
2.TexHuka punbTpOBaHUsA
3.OCHOBHBIE NOHATUSA

4. OunbTPyOIIME MATEPUATIBI

KoHTaKkTHBIE OCBETJINTEIN

OcBeTnuTeNlb KOHTAaKTHBIM - (DUIBTpOBaHHBIN ammapaT, paboTa KOTOPOTro
OCHOBaHA Ha TIPUHIIMIIE KOATYJSIMM KOHTAaKTHOW. B ocBeTiHTeNe KOHTAaKTHOM
oOpabaTrbiBaeMasi BOJIa, CMEIIAHHAsl C peareHTaMH, 4Yepe3 paclpeNelIUTEIbHYIO
CHUCTEMY BBOJUTCS B HUXHHUE CJIOM 3arpy3ku U (UIBTPYETCS CHHU3Y BBEpPX B
HarpaBlieHUW YOBIBAIOIIEH KPYIMHOCTH 3€PEH, Ha TOBEPXHOCTH KOTOPHIX
IPOUCXOAUT AACOPOIUS KOJUIOWJIHBIX M JUCIEPTUPOBAHHBIX arperaTuBHO
HEYCTOMYMBBIX Ipumecei. [Ipu 3>TOM HMX OCHOBHas Macca 3aJEepKUBACTCs B
HUKHUX KPYIMHO3EPHUCTBIX CJIOSIX 3arpy3Kd, XapaKTEePU3YIOIIUXCS OOJIbIION
IPSI3€EMKOCTBIO, BCJIEJCTBUE YEr0 CHWIKAETCS NPHUPOCT TMOTEpPh Haropa.
OcBeTnuTeNb KOHTAKTHBIM MPUMEHSIIOT Ha BOJIOOYMCTHBIX KOMILJIEKCAX JIFOOOM
MPOIYCKHOM CIMOCOOHOCTH B OJHOCTYIIEHUATBIX CXEMaxX OYHUCTKH BOJbI TIPH
COJICp’)KaHMM B3BEIICHHBIX BEIIECTB B HeW n0 120 mr/m m Makc, nisetHoctu 120
rpaa. Ha BOJOOYMCTHBIX KOMIUIEKCAX TIEPEN OCBETIIUTEISAMH KOHTAKTHBIMU
npelycMaTpuBaloT cuta OapabaHHBIE M BXOIHYIO Kamepy, 00eCleuMBaroIlyio
YaCTUYHOE YJAJI€HUE W3 BOJIbl B3BEIIEHHBIX BEIIECTB, CMENIEHUE U KOHTAKT BOJIbI
C peareHTamu, a TaKKe BBIJICJICHUE U3 BOJIbI BO3yXa.

[Ipu BomOMOATOTOBKE MPUMEHSIOT KOHTakTHbie ocBerTiauTenu KO-1 (6e3
NOJIEPKUBAOLIMX CIIOEB C BOJSAHOU mpombiBKOM) 1 KO-3 (¢ moanepx’uBaronmmu
CIOSIMM M BOJIOBO3AYIIHOM mpombiBKOW). B ocBernutene KO-1 ycTpauBaror
pacipenenuTeNbHYI0 CUCTEMY C TPUBAPEHHBIMU BIOJb MEPHOPUPOBAHHBIX TPYO
OOKOBBIMHU MITOPKAMH, MEKIY KOTOPHIMU Pa3MEIAIOT MONEPEYHbIE MEePEropOIKH,
JeNsIue ToJA TpyOHOE TMPOCTPAaHCTBO Ha OTAEIbHBIE sueiiku. OTBepcTus
muamerpoM 10—12 MM pacrosiararoT B HIOKHEH 9acTH pacHpelesIUTeIIbHBIX TPyO
B JIBa psA/la B IIAXMAaTHOM MOpsAKe moja yriioM 30 K BEpTUKAIBHOU OCH TPYOBI.
COop oCcBeTIICHHOW U MTPOMBIBHON BOJBI OCYIIECTBIISIETCS KEI00aMHu.

Oo0e33apakuBaHue BOAbI
Mertoasl 06e33apaKuBaHUS BOIBI

MexaHnueckasi OUMCTKa BOJIBI C MOMOUIBIO MECYAHbIX (PUIBTPOB HE cHacaeT
OT MHUKPOOPTAaHW3MOB, KOTOPBIE MOTYT CTaTh BO30OYIUTEISIMU OOJIe3HEH WU
MPUBECTH K TMOMYTHEHUIO BOAbL. [l03TOMy [OMOJHHUTENHHO HEOOXOAUMO
MPUMEHSTh CIENHAbHBIE MEphl i o0e33apaxkuBaHus Bonbl. [Ipu BeIOOpE
crioco0a oOe33apakuBaHUs BOJIbI B OacceliHe HEOOXOJIMMO YUUTHIBATH IUIFOCHI U
MHHYCBI KaXKJIOT0 crocoba 00e33apak1uBaHHUsl.



XJI0pUpOBaHUE BOJBI

O30HMpPOBAaHUE BOABI

O6e33apaxxuBanue Y @-nyyamu
O6e33apakuBaHue MOJIMMEPHBIMU peareHTaMu

Jle3onopanusi BoAbl, yaajJeHHe TOKCUYHBIX OPraHHYeCKUX 1 MUHEPAJIbHBIX
MHUKpPO3arps3HeH U

TpanuuuoHHBIE NPUEMBbl XJOPUPOBAHUS BOJbI, coJepKameld (HEeHObI.
OO6mMe HeIOoCTaTKU a’paTopoB, MOCTPOCHHBIX HA TMPHUHIUIE KOHTAKTa IJICHKH
BOABI C BO3AyXoM. Jle3omopauusi BOAbI, yAAJIEHUE TOKCHYHBIX OPraHUYECKHUX H
MUHEPAJIbHBIX MUKPO3arpsA3HEHNU. A3pUpPOBAaHKE BOJIBI B IEHHOM CJIOE.

drTopupoBaHue u AepTOPHUPOBAHHE BOAbI

HedropupoBanue Boabl. [lokazaHuWs K HCMOIB30BAaHUIO 3TOTO0 METOJA -
noBeIieHHOe (cBbiie 1 , 5 M T / 1 ) comepxkanue ¢ropa B BoJe U OOJBIIOE
KOJIMYECTBO Cpeau HaceseHusl 00JbHBIX (hiroopo3oM 3y0oB Il u BeIle creneHei.
JledbropupoBanue BOABI TIOKa3aHO JHUIIb TOTJAa, KOTJAA JUIS O30POBIICHHS
SHJEMHUUYECKOTOo  ouara  (uroopo3a  HEBO3MOXXHO  WM3MEHUTh  HMCTOYHHK
BOJIOCHA0KEHUsT WM pa30aBlATh €ro BOAY BOJOW C HU3KOM KOHIEHTpAalHe
dropa.

[Ipu nedropupoBaHMM KOHIIEHTpalMiO (GTOopa B BOJAE JOBOAAT MO
ONTUMAJILHON JI OIpEAeNeHHOW MecTHOCTH. Jliig yhaneHus u3 BOAbI M30BITKA
¢dTopa mMpemIoKEHO MHOXKECTBO METOJO0B, KOTOpPbIE MOXHO pa3ieluTh Ha
peareHTHbie (METOABl OCaXIEHUs) U (GUIbTpallMOHHBIE. PeareHTHBIE METOJbI
OCHOBBIBAIOTCS Ha cOpOLMU (TOpa CBEKEOCAKIECHHBIMU ATFOMUHUS UM MarHUs
THUAPOKCUIAMU. DTOT METOJ, PEKOMEHAYETCs i 00pabOTKH OBEPXHOCTHBIX BOJI,
TaKk Kak, Kpome (TOpUpOBaHUSA, JOCTHTAeTCA €IIe W OCBETJICHHE, |
0o0€ecIBEYNBaHUE.

OuninieHre BOJBI OT M3NUIIKA (PTOpa MOXKHO MPOBOAWUTH MPHU MOMOIIU €€
bunbTpOBaHUS Yepe3 aHHOHOOOMEHHBIE CMOJIBI:

anuonut - OH + RF anuonwut - F + ROH

B  kayectBe = HOHOOOMEHHOTO  MaTepuaja  4acTO  HCIOJB3YIOT
AKTUBUPOBAHHBI W TpaHyJHPOBAHHBIM altOMHUHHUS OKcHI. VMHOrJa yMEHBIIUTH
conepkanre GpTopa B BOJE MOXKHO 3a CUET Pa3BElEHUs €€ BOJOW M3 MCTOYHHKA C
MUHUMAJBHBIM KOJIMYECTBOM (TOpA.

dTopupoBanue Bonbl. BeiOOp 10361 (hTOpa MODKEH 00ECTeunTh MPOTHUBO-
Kapuo3Hbld 3 dext. OnHako, ecinu coaepx aHue (PTop-MOHA B BOJE MPEBHIIIACT
1,5-2,0 Mr/m, 3TO IpHBEALCT K MOpaKeHHUIO HaceleHus (iroopo3oM. BoT mouemy Bo
BpeMsi (pTopupoBaHUS BOJBI COJCp)KaHWE B HEH (PTOpP-MOHA MOJDKHO OBITH B
npegenax 70-80% OT MaKCUMaJbHBIX YPOBHEH B COOTBETCTBUU C PAa3HBIMU
KJIIMMaTU4YEeCKUMU paiioHamu - B ipeaenax 0,7-1,5 mr/n.

Hns  ¢ropupoBaHMsi ~ HUTHEBOM  BOJBI  MOXHO  HCIIOJIb30BaTh



(¢Topcomepxalye COECIUHEHHUS, B YaCTHOCTU KPEMHHE(PTOPUCTBIM HaTpuid
(Na2SiF6), xpemuuedropucrtyro xkucinory H2SiF6, wnarpus ¢ropun (NaF),
kpemHuedtopucteiii  ammonuit  (NH4)2SiF6, «kansius  dropung (CaF2),
dropuctoBonopoanyto kuciaoty (HF) u 1. n.1 EcTth nBa cnocoba ¢gropupoBaHus
BOJIbL: HA MPOTSHKEHUU TOJa OAHOU 70301 U OCE30HHO 3UMHEN M JIETHEH J03aMu.
B nepBoMm ciyyae Ha TpOTSKEHHM Tofa JOOABISIIOT OAMHAKOBYIO 103y (Topa,
KOTOpasi OTBeYaeT KIMMATHYECKUM YCIOBHUSM HaceleHHoro nyHkra. Ecim gosa
U3MEHSETCS B 3aBUCMMOCTH OT CE30Ha Tofa, TO B XOJOJHBIM Mepuon, Korja
cpenHeMecsiuHas Temneparypa Bo3ayxa (B 13.00) ve npessimaer 17-18 °C, Bogy
MO>XHO (PTOPUPOBATH HA YpOBHE | MI/iI, a B TEIJIbI nepuo] (HapuMep, B UIOHE -
aBrycre) - Ha 0Oosiee HU3KOM YpPOBHE. DTO 3aBUCUT OT CpellHEH MaKCUMaJbHOMU
temnepatypsl (B 13.00) B atu mecsusl. Hampumep, npu temmneparype 22-26 °C
ucnonb3yrot 103y 0,8 mr/in prop-uona, npu 26-30 °C u Beiie - 0,7 mr/i.

O0e3xesie3nBaHNE MPUPOIHBIX H 000POTHBIX BO/.
JlemaHranamusi BOAbI

XapakTepuCTHKa W YCIIOBHS NPHUMCHCHHS PEArcHTHBIX M Oe3pearcHTHBIX
METOJIOB  00C3XKEJIC3UBAHUS BOJBI. TEXHOJOTMYECKHE CXEMbI YCTaHOBOK
oOe3keNle3MBaHUsl BOJABI M OYUCTKH IOA3EMHBIX BOJ B IwiacTe. CyIIHOCTh H
O0COOCHHOCTb METOJIOB "cyXxoi punbTparuu', adpanuu 1 GaoTaruu.

HpOCKTHpOBaHI/le BOJOOYMCTHBIX KOMILIEKCOB X03SIHCTBEHHO-
IIUTHEBOTO BOI[OCHﬂﬁ?KCHHH

Cucrema BOJIOCHAOXKEHMSI KaK KOMIUIEKC HWHXKEHEPHBIX COOPYKEHUU st
3a00pa BOJBI U3 UCTOYHUKA BOJOCHAOKEHUS, €€ OYUCTKU, XPAHEHHS U MOJAYU K
norpebutensaMm. PacdeTsl CyTOYHOro pacxoja Ha HYX bl HAaCEJIEHHOTO ITyHKTA.
X03sICTBEHHO-TIPOTHUBOIIOKAPHAs CXeMa BOJIOCHA0KCHHS.

Bopb06a ¢ 3apacTanueM U KOppo3ueil TPyO U 000pyA10BaAHUSA CUCTEM
BOJOCHAOKeHNS

Oo0padoTka oxJsiaxaa0Iel BoabI

Lenpto cTabunu3anoOHHONW OO0PaOOTKM OXJaKIAIOMIEH BOJBI SIBISETCS
MPEIOTBPAIICHHE TPH TIOMOIIN XUMHYECKUX PEAareéHTOB IMPOTEKAaHUsS MPOIECCOB
KOppO3UH, HaKUIeoOpa3oBaHus, OMooOpacTaHUil B OXJIaXIaeMOM 000PYIOBaHUU
B MHTEpBaJIC MapaMeTPOB, COOTBETCTBYIOIINX YCJIOBHSAM paOOTHI TAaHHON CHCTEMBI
OXJIQXKICHUS.

B kadectBe  XMMHYECKMX  pEAreHTOB Ui  MPEAOTBpAIICHUS
HAaKUIEOOpa3oBaHUsI ¥ KOPPO3MHM TPUMEHSIOT HMHTHOUTOPHI, 00Jagaronue
CBOMCTBOM MHWHHUMH3UPOBATH JaHHBIC MPOIECCHl MPH HU3KUX KOHIIEHTPAIUSX.
s obecrieueHnss ONTUMAIBLHOTO  BOJHO-XUMHYECKOTO PEKHMa  CHUCTEM
OXJXKIICHUS MOTYT TPUMEHATHCS Cpa3y HECKOJIbKO HWHTHOUTOPOB, KOTOPHIC



JOJKHBI YCUIIMBATh ACHCTBUE IPYT APYyra.
CnenunajibHbie MeTO/bI 00padOTKH BOABI

Je3onopanuss — YCTpaHEHME 3amaxa BOJIBI, JOCTUIAacTCs aj’pUpPOBAHUEM,
00pabOTKON OKUCIUTENSIMH, PUIbTpALIUEN Yepe3 CJIOH aKTUBUPOBAHHOTO YTJIsl.

OO0e3:xene3nBaHne — yAajleHUE N30BITOYHOIO COJEP)KaHUS COJIEH JKesesa,
OCYUIECTBIISIETCSI HAa CIEUUAJBHBIX COOPYXKEHUSX — TpPagupHsIX (B HUX BOJBI
pa3opsrusaercs). [Ipu stom Fet+2 okucnsercs, nepexoauT B MaopacTBOPUMYIO
dopmy Fe+3 u B nanbHeiineM 3a1epKUBaETCs B OTCTOMHUKAX WU Ha QUIbTpPaX.

YMmsaryenue — MeToJl yJajaeHus cojei xxectkoctu. Hambosee crapeiii Metoa
— M3BECTKOBO-COAOBBIM. COBpPEMEHHBIE METOAbl ONPECHEHHS OCHOBAaHbl Ha
OPUMEHEHUH HOHOOOMEHHBIX CMOJ. MOHUTBI MOTYyT OBITH €CTECTBEHHOIO H
UCKYCCTBEHHOTI'O MPOUCXO0XKACHUS. VICOIb30BaHNE KATHOHUTHBIX CMOJI ITO3BOJISIET
yAAIUTh KaTUOHBI, PUIBTPYS BOJlY Yepe3 aHMOHUTHI YJAJISIOT aHUOHBI.

OmnpecHenue — MeTOJ| yAajleHus: u30bITKa cojeil. I3BecTHO MHOTO METO/0B
ONpECHEHHUs: AUCTWUISALMSA, XHUMHUYECKHe (peareHTHble, HMOHHBIH OOMEH),
UCIIOJIb30BAHUE HOJIYITPOHULIAEMBIX MeMOpaH (runepdunabTpanus),
EKTPOANAIINS.

Jle3akTuBaIusi — METO/IbI, TTO3BOJISIONINE YAISITh U3 BOJBI PAJHMOAKTHBHBIC
uzoronel. Koarymsius, otcramBaHue W GUIBTpaIds CHUKACT COJIEpKAHUE
pamunoakTuBHBIX BeriecTB Ha 70-80%. C menpio Oosee TIIyOOKOHM Je3aKTHBAIIUU
UCITONIB3YIOT (PUIIBTPAIHIO Yepe3 HOHOOOMEHHBIE CMOJIBI.

HedropupoBanue. B ciaydae HeoOXomuMocTd ynaneHus QTopa ee
GWIBTPYIOT Yepe3 aKTUBUPOBAHHYIO THIPOOKUCH atoMuHHsA. MHOTIA MMeercs
BO3MOKHOCTh yMEHBIIIEHUs ()TOpa B BOJE 1O ONTUMAJBHBIX BEIUYHH 32 CUET
pa3BelicHUsI BOJOH W3 JPYyroro BOJOUCTOYHHHKA, B KOTOPOH CONEPIKUTCS
MUHHMAaJIbHOE KOJUYECTBO PTOpa.

dTOpUpOBaHKE BOABI MPOU3BOIUTCA C IENbI0 TpomIakTuku Kapueca. [Ipu
HU3KOM cojiepkanuu F B Boje CTpOro M0o3upyrOTCs pacTBOPHI (PTopcoaepkamumx
peakTuBOB ((HTOPHUI WU KPEMHUNGDTOPHUT HATPHS U JIP.).

Jlerazamusi — METOABI HAMpaBlIEHHbIE Ha YJAJICHHE Pa3HOOOPa3HBIX
TOKCUYECKUX BEMIECTB (B TOM 4HCIEe U OOEBBIX OTPABISIONIMX BEIMIECTB). B
3aBUCUMOCTH OT TMPHUPOJBI OTPABJISIONIETO BEMIECTBA MOTYT MPUMEHSTCS CaMble
pa3HOOOpa3HbIe METOABI: COPOIMOHHBIC, HWOHOOOMEHHBIC, ¢ J00aBICHUEM
XUMUYECKUX PEeareHToB (HampuMep yJalieHHe W30bITKa Xjopa Npu J00aBICHUU
THOCYIb(aTa) u JIp.



OcHOBBI 0M0JIOTHYECKOH OUHCTKH CTOYHBIX BOJI
CocTaB ¥ CBOIiCTBA NPOU3BO/ICTBEHHBIX CTOYHBIX BOJI

B mnpousBoACTBEHHOM BOJOCHA0KEHUU BOJY WCHOJB3YIOT Pa3IUYHOTO
KauecTBa:

MUTHEBYIO, KOTOpasi IpeAHaA3HAUCHA JIJIs1 XO3IMCTBEHHONUTHEBBIX 1IEJICH;

TEXHUYECKYIO CBEXKYI0, KOTOpas 3a0upaeTcsi U3 MPUPOJHOTO0 UCTOUYHUKA U
noAa€Tcs IS TPOU3BOACTBEHHBIX 1€ (OUMILEHHAs WM HE OYMUIICHHAs)
HETMOCPEJCTBEHHO MOTPEOUTENSIM WM Ha BOCIIOJHEHHUE CHCTEMBI OOOPOTHOIO
BOJIOCHAOKCHUS;

TEXHOJIOTUYECKY0, TPUTOTOBJICHHYI) U3 TEXHUYECKOW BOABI MyTeM
UCIIOJIb30BaHUSl  CICHHAIBHBIX  TEXHOJOTHUECKUX  TpUEMOB  (yMSTYECHUE,
obeccoiiBaHMe U T.II.) B 3aBUCUMOCTH OT TpeOOBaHUM, NPEABSIBITEMBIX
IPOU3BOJICTBOM;

000pOTHYI0, TPUMEHSIEMYIO B TEXHOJOTHYECKOM IMPOIECCe MOCIe OYUCTKH,
OXJIQXJICHUS U KOHJAUITMOHUPOBAHUS, CHOBA T0JIaBaEMYIO JIJISl TEX Ke IIeseH;

MOCJIEIOBATENIbHO HMCIOJIB3YEMYI0, KOTOpas PacxoJyeTcsl MOoouYepeaHo B
HECKOJIbKUX TMPOU3BOACTBEHHBIX IpoIleccax 0e3 MPOMEXYyTOUYHOH 00pabOTKH H
OXJIAXKICHUS;

CTOYHYI0, IOBTOPHO HCHOJIB3yeMyI0, KOTOpas TMOCJe pPacxoJ0BaHUs B
TEXHOJIOTUYECKOM TMPOIECCe M COOTBETCTBYIOIIEH OYMCTKA YaCTUYHO WIIU
MOJIHOCTBEO TOBTOPHO MCHOJIB3YETCS ISl TEX WIIM MHBIX TEXHOJIOTMYECKHUX LIEIIEH.

CrouHble BOABI — O3TO BOABI HCIOJIb30BAHHBIE HA MPOWU3BOACTBEHHBIE,
OBITOBBIE WJIM JpYrHe€ HYXIbl U 3arpsS3HEHHbIE Pa3IUYHBIMU MPUMECSIMH,
U3MEHMBIIMMH MX NEPBOHAYAIBHBIA XUMHUYECKUN COCTaB U (PU3NUYECKHUE CBOWCTBA,
a TaKXe BOJAbl CTEKAIOLIUE C TEPPUTOPUU MPOMBIIIIEHHBIX NPEANPUATHI H
HACEeJIEHHBIX IyHKTOB B peE3yJbTaTe BBINAJEHUS aTMOC(EpPHBIX OCAJKOB WU
MOJIUBKH.

CrouHbI€ BOABI, OTBOJUMBIE C TEPPUTOPUH MPOMBIIUIEHHBIX NPEANPUATAN U
TOpPOJICKMX KOMMYHHUKAIINI, MOTYT OBITh pa3/ielieHbl Ha TPU BUA:

IPOU3BOJCTBEHHBIE — UCIIOJIb30BAHHBIE B TEXHOJOTHYECKUX Ipoleccax (He
oTBeuamImue Oosiee TPeOOBAHUSIM, TMPEABIBISIEMBIM K UX KadyeCTBY) WIH
MOJTyYArOIINECs TIPH TOOBIYE TOJIE3HBIX UCKOMAeMbIX (yriis, HedTH, pya v T.11.);

XO3SIUCTBEHHO—OBITOBBIE — OT CAHUTAPHBIX Y3JIOB MPOU3BOJCTBEHHBIX WU
HEMPOU3BOJICTBEHHBIX KOPIIYCOB M 3/JaHUM, a TaKKe OT JYIIEBbIX YCTaHOBOK,
MMEIOIIUXCSl HA TEPPUTOPUH MPOMBIIICHHBIX MPEINPUATHIA;

aTMoc(epHbIle O00pa3yroTCs B pE3yJNbTaTe BBHIMAJACHUS aTMOCGHEPHBIX
OCAJKOB U CTEKAIOIIUE C TEPPUTOPUN HPEATTPUATUH.

Knaccudukanuss MeToa0B 0CaIKOB, YILIOTHEHHE
KOHAMIIMOHHUPOBAHME 0CATKOB

YIIOTHEHHE OCAaJAKOB CTOYHBIX BOJ SIBJISIETCS NEPBUYHOW CTagued UX
o0paboTku. PacnpocTpaHeHbl TpaBUTALMOHHBIM W (DIOTAIMOHHBIN METOJIbI
YIUIOTHEHUS, OCYIIECTBIISIOMMNECS B OTCTOMHHMKAX-YIUIOTHUTEISAX B YCTaHOBKax



HaropHo# (motanuu. [TpuMenHseTcs Takke IEHTPOOESIKHOE YIUIOTHEHNE OCAIKOB B
MUKIOHaX ® TeHTpudyrax llepcreKTHBHO BHOpAIMOHHOE YIUIOTHEHHE ITyTEM
GuUIBTPOBAaHUS OCaaKa CTOYHBIX BOJ 4Yepe3 (GUIBTPYIONIUE TEPETOPOJKH WU C
MTOMOIIBIO TIOTPYKEHHBIX B 0CaJI0K BUOPATOPOB

Crabunuzanus OCagKOB HCIONB3YeTCA IS Pa3pylIeHUs OMOJIOTHYECKH
pas3iaraeMoil 4acTH OpPraHMYECKOTO BEIIECTBA, YTO MPEIOTBPAIIAcT 3arHUBAHHE
OCaJIKOB TPH JUIUTEIHLHOM XPAaHCHUU Ha OTKPHITOM BO3IyXe (CyIIKa Ha HIIOBBIX
TJIOMIAKAX, WCIOJB30BaHNE B KA4eCTBE CEIIbCKOXO3SWCTBCHHBIX YIOOPCHHHA |
T.IL.).

KoHmuimonnpoBaHue OCaaKoOB MPOBOMIT IS Pa3pyIlICHHs KOJUTOMTHON
CTPYKTYPBI OCaJIKa OPTraHMYECKOTO TPOUCXOXKICHUS U YBEIMYCHHS MX BOJOOTIAYH
npu 00€3BOKMBAaHUHU. B MPOMBINTUICHHOCTH TIPUMEHSIIOT B OCHOBHOM pea-TeHTHBIN
METO]T KOHIUIIMOHUPOBAHHMSI C TIOMOIILIO0 XJIOPHOTO Xkee3a U u3BecTH. CTOMMOCTh
Takoii oOpaboTku coctaBisier 10 40% crouMocTH BceX 3aTpar mpu 00padoTKe
ocajka, ModTOMY BeJIeTCsl pa3paboTKka U BHeApeHHne 0ojiee SKOHOMUYHBIX METOJIOB
KOHIUITUOHUPOBAHUS TETJIOBOU 00paboTKH, 3aMOpaKUBaHUS u
DIIEKTPOKOATYJISTIUH.

OO0e3BOXKMBAHUE OCAJKOB CTOYHBIX BOJ IMPEAHA3HAYCHO JUISI TOTYYCHHS
IUIaKa ¢ 00bEMHON KOHIIGHTpalMel moauaucrnepcHon tBepaoi dasnl 10 80%. Mo
HE/TaBHETO BpPEMEHH O00E3BOKMBAaHWE OCYIIECTBISZIOCH B OCHOBHOM CYIIKOM
OCaJIKOB Ha WJIOBBIX IUIomanakax. OpHako HU3Kas 3(PQPEKTUBHOCTH TaKOTO
nporecca, AeGUIUT 3E€MENbHBIX YYacTKOB B TPOMBIIUICHHBIX pailoHAX W
3arpsi3HEHHE BO3YIIHON cpeibl 00yCIOBWIM Pa3paboTKy M MpUMEHEHue Ooiiee
3G (PEeKTUBHBIX METOJIOB 00€3BOXKMBaHUA. Tak, 0CaAKW MPOMBINIJIEHHBIX CTOYHBIX
BOJg  00€3BOXKMBAIOTCA  BakyyM-(QuUIbTpoBaHHMEM  Ha  (QUIbTp-TIpeccax,
HneHTpuyrupoBaHueM u BUOpaIMOHHBIM (uinbTpoBanueM. (OO0e3BOKHUBaHHE
TEPMUYECKON

Cymikoil mpuMeHsieTcs ISl OCaJIKOB, COJEPKAIIMX CHJIBHO TOKCUYHBIE
BEIIECTBA, KOTOpbIE TEpel JIMKBUJAIMEH U yTWIM3AIMed HEoO0XO0IuMO
o0e33apaxuBaTh. lllmpokoe BHeApeHHE TMPOLIECCOB TEPMHUUYECKOW  CYIIKH
OTPaHUYMUBAETCS BHICOKOM CTOMMOCTBIO MTPOIIEcca OYUCTKH.

JIukBUIaNMg OCaJAKOB CTOYHBIX BOJ TMPUMEHSETCA B TEX CiydasX, Korja
YTHJIA3AIUSI OKA3bIBAETCS HEBO3MOXXHOW WIIM AKOHOMHYECKH HEpPEHTAOEIbHOM.
Bribop MeTonma JMKBHUIAIMK OCAJKOB OMPEEISIETCS MX COCTaBOM, a TaKXKe
pa3MelIeHneM W TUTAHHUPOBKOW TPOMBINUICHHOTO Tpennpusitus. CxuraHme —
OJIMH W3 HauboJiee PacHpOCTPAHEHHBIX METOJOB JUKBUAAIIMH OCAIKOB CTOYHBIX
BoA. llpenBapuTenbHO OOE3BOKEHHBIE OCAJKH OPTaHUYECKOTO IMPOUCXOKICHUS
UMEIOT TETUIOTBOPHYIO crocoOHocTh 16800.21000 x/[x/kr, dYTro mMO3BOISET
MOAJIEP)KUBATh  TMPOILIECC TOpeHHs ©0€3 HUCMOJB30BAHUS  JOMOTHUTEIBHBIX
MCTOYHUKOB TETUIOTHI. OCaaKM CKUTAIOTCS HA CTAHIUSAX OYMCTKU CTOYHBIX BOJ B
MHOTOIO/IOBBIX, IUKJIOHHBIX MeYaX, a TAKXKE Meyax KUMSIIETO CIIOS.

Mexannuyeckoe 00€3BOKUBAHME 0CAJTKOB, METO/IbI 0H0JI0TrMYECKOi
00padOTKH 0CAIKOB



I'mppoMexaHuyeckas 0YUCTKA
CTOYHBIX BOJ

I'mapoMexaHWYeCKyl0  OYMCTKY  NPUMEHSAIT I YJAJeHus U3
IIPOU3BOJCTBEHHBIX CTOYHBIX BOJ HEPACTBOPUMBIX mnpumeceid. (OCHOBHBIMHU
MIPOLIECCAMHU TMAPOMEXAHNYECKON OUUCTKHU SIBISFOTCS:

* IMPOLIC)KMBAHME CTOYHOM IKUIAKOCTH YEpPE3 PEIETKH W CETKH I
BBIJICJIEHUS KPYIIHBIX TPUMECEN Y MOCTOPOHHUX MPEIMETOB;

* YIJIaBIIMBAaHHUE B IIECKOJIOBKAX TSKEIBIX IPUMECEH, MPOXOISIIMX Yepes3
PELIETKH U CETKU;

* OTCTAaMBAHUE BOJABI ISl YHAJIEHUS HE PACTBOPSAIOIIMXCS TOHYUIUX H
IUIABAIOIINX OPraHWYECKUX M HEOPraHWYECKUX NPHUMECEH, HE 3a/epKUBAEMBIX
pELIETKAMU U TIECKOJIOBKaMU;

* yJIaJIEHUE TBEP/IbIX B3BEIIEHHBIX YAaCTUI] B TUAPOLUKIOHAX;

* (¢unbTpoBaHHME UYepe3 pazIMYHble (QWIBTPHI IS yJIaBJIMBAHMS
TOHKOJUCIIEPCHBIX B3BECEH.

XyuMHYeCcKasi OUUCTKA CTOYHBIX BOJ

K  ¢usuko-xumMudyeckumM MeTOJaM OYHUCTKHM CTOYHBIX BOJ OTHOCST
daoramuio, amcopOIMIO, HMOHHBIA OOMEH, OKCTPAaKIUIO, BBITIApPUBAHMUE,
JTUCTUJUIAINIO, OOpaTHBIM OCMOC U YJIbTpadWIbTPALMIO, KPUCTAJUIM3AIINIO,
necopOIuio, 1e3010palldi0 U Jap. DTH METOJbl MCHOJB3YIOT JIs YIaJeHUus u3
CTOYHBIX BOJI MEJIKOJUCIEPCHBIX B3BEIICHHBIX YaCTHIl, PACTBOPCHHBIX Ta30B,
MUHEpAJbHBIX U OPraHUYECKUX BellecTB.BBIOOP TOTO MM MHOTO METOa OYUCTKU
OPOBOJMAT C  YYETOM CaHUTAPHBIX M  TEXHOJOTHMYECKUX  TpeOOBaHMIA,
IPEABSIBISEMBIX K OUYMIICHHBIM ITPOU3BOJCTBCHHBIM CTOYHBIX BOJAM C IIEJIBIO
JTadbHEUIIEro MX HCIOJIb30BAaHUS, a TaKXKE C YU4eTOM OO0bheMa CTOYHBIX BOJ W
KOHIICHTpAllMM B  HHUX 3arpsA3HEHUN, HEOOXOJAMMBIX MaTepHaIbHBIX U
SHEPIETHYECKUX PECYPCOB, SKOHOMHUYHOCTH TIpoliecca.

buoxumuuyeckasi 04UMCTKA CTOYHBIX BOJ
TepMI/I'-IeCKaﬂ OYHCTKA CTOYHBIX BOJ

TepMOOKHUCIECHUIO TOABEPral0T CTOYHBIC BOJIbI, KOTOPHIE€ B PACIbIICHHOM
cocTostHUU BBOIAT B BbicokoTemmepatypHsie (900-1000 0C) mpoayKTel ropeHus
TorMBa. B Xoje peakuuu OpraHu4YecKue KOMIIOHEHTBHI CrOparoT, MUHEpaIbHbIC
MPUMECH YHOCATCS BMECT€ C JbIMOBBIMH Ta3aMH, a >XHJIKOCTb HCIapsETC.
Ncnonb3yroT nogo0HbIH ¢c1oco0 BOAOOYMCTKH JJIs YIaJIeHUSI BBICOKOTOKCUYHBIX U
TPYAHOPA3PYIIAEMBIX OPTAHUUYECKUX COCTUHEHUM.

TepMHUYECKHIT METOJI OKHCIICHHUSI OCYIIECTBIISIOT MPH MOMOIIM KaMEpHBIX,
IIAXTHBIX, UKIOHHBIX Medeil. OTpaHMYMBACT HCIOJIb30BaHHWE JAHHOIO CIoco0a
BOJIOOYMCTKHU BBICOKHN pacXo/] TOIJIMBA.



XKunkodasHoe okucieHue («(MOKpOE» CKUTAHUE)

CymHOCTh METOa 3aKII0YACTCA B OKHCICHUU OPTaHUYECKUX KOMIIOHEHTOB
CTOYHBIX BOJI KHCIOPOJOM BO3AyXa MPH OTHOCHTEIHLHO HEBBICOKOW TeMIlepaType
(o 35 0C). B 3aBUCHMOCTM OT YCJIOBHM peakUud NPUMECH OKUCISIOTCS
MOJTHOCTHIO MJIM YACTHYHO.

[IpenmymecTBOM  KUAKO(PA3HOTO  OKHCICHHUS  SIBIACTCS  SKOHOMUS
HHEPropecypcoB, HEOOXOIUMBIX JJIsi HATPEBAHUS KUIKOCTH.

OCHOBBI IPOCKTUPOBAHUA (Pa3-
PadoTKM) TEXHOJOTHYECKOH CXeMbl OUYUCTKH CTOYHBIX BOJ

CoopyxkeHusi OUUCTKH CTOYHBIX BOJ

JUBHEBbIE WJIM TOBEPXHOCTHBIE CTOYHBIE BOJABI - CTOKM OOpa30BaHHbIE B
pe3ynbTaTe BbINaJACHUS OCAJAKOB (HOXIS, CHEra, rpaja), XapakTep 3arps3HEHHM
3aBUCHUT OT OOBEKTOB KUJIOW U MPOMBIIUIEHHOW HHPPACTPYKTYPHI.

X035IHCTBEHHO-OBITOBBIE CTOYHBIE BOJIbI (KaHAIM3AIMS) - KaHAJIN3alUOHHBIE
CTOKHM, OOpa3oBaHHbIE B pe3yJbTaTe XO3SHUCTBEHHO-OBITOBON IESITEILHOCTH
YeJIoBEeKa, OCHOBHOE pa3iinyue B 00beMax CTOYHBIX BOJI.

IPOMBIILIJIEHHBIE CTOYHBIE BOJBI - CTOYHBIE BOJbI, KOTOPHIE UCIOJIB3YIOTCS B
KakoM JUOO MPOU3BOJCTBEHHOM IPOIIECCE, KaK MPABUJIO XapakTep 3arps3HEHH
UHAUBUIYAJIEH.

IIpu mpoeKTUPOBAHUHU HAPYKHOW CUCTEMBI KaHAJIM3ALUU YUUTBHIBAKOTCS BCE
BU/Ibl CTOKOB Ha 00BEKTE, IOATOMY KOMILIEKCHAs CUCTEMa OYMCTKU CTOYHBIX BOJ
J0JDKHA 00€cTIeunTh YCTPaHEHUE BCeX BUIOB 3arpsi3HeHui. B Tom uucne ¢ yuerom
BO3BpALCHUS OYUILECHHON JKUJKOCTH I IOBTOPHOT'O MCIIOJIB30BAHUS, YTO OYEHb
aKTYaJIbHO JUIsl IPOMBIIIJIEHHBIX OOBEKTOB.



