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1. INTAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUS 11O

JUCIHHUIIIMHE
HaunmenoBaHue
Kon n MoKazaTens
Kareropus Konun HauMEHOBaHUE OIlICHUBaHUS
(rpynma) HaNMMEHOBAaHUE WHJIUKaTOpa pe3yJibTaTta
KOMITIETEHIIUI KOMIIETEHIIUH TOCTHKEHHUSA oOyueHus npu
KOMIIETEHIIUHU MIPOXOXKICHUU
MPaKTUKU
CobecenoBanue
[TKO-1.1 Bribop . ’
YCTHBIH ompoc,
UCXOIHBIX JaHHBIX
3a4eT MpH 3allUTe
JUIS
WHIMBUTYaJILHOTO
MIPOCKTUPOBAHMUS
JIOMAIITHETO
CUCTEMBI
3aJIaHusl,
BOJIOCHA0XKEHUS
71a060paTOPHBIX
(BOJOOTBEICHUS )
pabot
[IKO-1 ITKO-1.2 Bribop CobecenoBanue,
IpoexThbre HOPMAaTHBHO- YCTHBIH orpoc,
TEXHUYECKUX U 3a4eT MpH 3aIluTe
HOPMAaTHBHO- WHIMBHUIYaJIbHOTO
METOIUUECKUX JIOMAIITHETO
JIOKYMEHTOB JIJIsI 3aIaHusl,
MIPOCKTUPOBAHHMS 71a00paTOPHBIX
CHUCTEMBI UJIU pabor
COOPYKECHUU
BOJIOCHA0XKEHUS
(BOZIOOTBEICHHUS )




I[IKO-1.3 Bribop

CobeceoBanue,
YCTHBIN OIIpOC,

THUTIOBBIX
3a4eT MpHU 3aIIUTe
TEXHUYECKUX
WHIUBUIYJTEHOTO
(TEXHOTOTUYECKUX )
. JIOMAIITHETO
PEIICHUIA CHCTEMBI
3aJlaHus,
BOJIOCHAOXXEHUS
71a060paTOPHBIX
(BOJIOOTBEICHMS) B
paboTt
COOTBETCTBHH C
TEXHHUYCCKUM
3aJlaHueM
CobecenoBanue,

ITKO-1.4 Bei6op

YCTHBIU OITPOC,
3a4eT IPH 3aluTe

THIIOBOTO WHIUBUIYJILHOTO
KOMITIOHOBOYHOT'O JIOMAIITHETO
PEIICHUS CUCTEMBI 3aaHu,
(coopyrkeHmin) 71a00paTOPHBIX
BOJIOCHA0XKEHUS pabor
(BOIOOTBEICHUS )

CobecenoBanue,

[IKO-1.5 Pacuet u
BBEIOOD
TEXHOJOTHYCCKOTO
000pyOBaHUS TS
COOpYIKEHUS
BOJOCHAOKCHUS
(BOZIOOTBEICHHUS )

YCTHBIN OIPOC,
3a4eT MpHU 3alluTe
WHIUBUIYATBHOTO

JIOMAIITHETO
3a/1aHus,
71a60paTOPHBIX
pabort




[1IKO-1.6
IloaroroBka n

CobeceoBanue,
YCTHBIN OIIpOC,
3a4eT MpHU 3aIIUTe

pacdeTHo-
odopmIieHHE
. rpaduueckoro
rpaduyecKoi yacTu
3aJlaHus,
MIPOEKTa CHCTEMBI
KYPCOBOTO
(coopyxeHus)
MPOCKTa
BOJIOCHAOXXEHUS
(BOJIOOTBEICHMUS)
CobecenoBanue
IIKO-1.7 g ’
CTHBIN OTIPOC
IToaroroBka y poc,

uH(bOpMAIIH JIJIS

3a4CT IIPH 3alIUTC

[1KO-2

pacyeTHo-
COCTaBJIEHUSA
rpaduueckoro

TEXHUYECKOI'0

3aaHu,
3aJaHus 110

KYpPCOBOTO

CMEXHBIM pa3jieliaMm

MIPOEKTa
MIPOEKTA CUCTEMBI
BOJIOCHA0XKEHUS
(BOIOOTBEICHUS )

CobecenoBanue,

[IKO-2.4 Pacuet
OCHOBHBIX
TEXHOJIOTUYECKUX
napaMeTpoB paboThI
CUCTEMBI
(coopyskeHHiN)
BOJIOCHA0KECHUS
(BOZIOOTBEICHHUS )

YCTHBIN OIPOC,
3a4eT MpHU 3alluTe
pacyeTHo-
rpaguIecKoro
3aJlaHu,
KypCOBOTO
MPOEKTa




CobeceoBanue,

[IKO-2.5 YCTHBIN OMpoc,
ITogroroska 3a4eT IPU 3aIUTE
TEKCTOBOW 4acTH pac4eTHO-
IIPOEKTHOM rpaduueckoro
JTOKYMEHTALIH 3aJlaHus,
CUCTEMBI KypCOBOT'O
(coopyxeHuil) MIPOEKTa
BOJIOCHA0KEHUS
(BOJIOOTBEICHMUS )

CobecenoBanue,
IIKO-2.6 YCTHBII onpoc,

[IpencraBnenue u

3a4CT IIPH 3alIUTC

[1KO-3

3aluTa pe3yJibTaToOB pacyeTHO-
pacu€THOTO rpaduueckoro
000CHOBaAHHS 3aJaHM,
CHCTEMBI KyPCOBOT'O
(coopy:xeHus) MpOEKTa
BOJIOCHA0XKEHUS

(BOIOOTBEICHUS )

[TKO-3.1 Bsibop CobecenoBanue,

HOPMAaTHBHO-
TEXHUYECKUX U
HOpPMAaTHBHO-
METOJIUYECKUX
JIOKyMEHTOB,
OTIpeIEISIONTUX
TEXHOJIOTUYECKUE
napameTpbl padoThl
CUCTEMBI U
COOPYKECHUU
BOJIOCHA0KCHUS
(BOJIOOTBEICHUS)

YCTHBIN OIPOC,
3a4eT MpHU 3alluTe
pacyeTHo-
rpaguIecKoro
3aJlaHu,
KypCOBOTO
MPOEKTa




[TKO-3.3 KonTpoJib
U pa3paboTKa Mep

CobeceoBanue,
YCTHBIN OIIpOC,
3a4eT MpHU 3aIIUTe

Texunueckne

[TKP-2

pacdeTHo-
10 ONITUMU3AINH
rpaduueckoro

TEXHOJOTUYECKUX

3aJlaHus,
MPOIIECCOB PAOOTHI

. KYPCOBOTO

HACOCHBIX CTAHIIHH

MPOCKTa
BOJIOCHAOXXEHUS
(BOJIOOTBEICHMUS)

CobecenoBanue,

[TKP-2.3 KoHTpoJib
Ka4yecTBa

YCTHBIU OITPOC,
3a4eT IPH 3aluTe

pacyeTHo-
CTPOUTEIIBHO-
rpaduueckoro

MOHTAXHBIX pabOT

3aaHu,
Ha CUCTEME U

KyPCOBOT'O

COOPYKEHUSAX

MIPOEKTa
BOJIOCHA0XKEHUS
(BOIOOTBEICHUS )

CobecenoBanue,

[TKP-2.4 KoHTpOJIb
KauyecTBa

My CKOHAJIAIOYHbIX
paboT M UCTIBITAaHUI
TEXHOJIOTUYECKOTO
00opyoBaHUs
CUCTEMBI U
COOPYKECHUU
BOJIOCHA0KECHUS
(BOJIOOTBEICHUS)

YCTHBIN OIPOC,
3a4eT MpHU 3alluTe
pacyeTHo-
rpaguIecKoro
3aJlaHu,
KypCOBOTO
MPOEKTa




[TIKP-2.5 KoHTpoJib
BBITIOJIHEHUS pabOoT

CobeceoBanue,
YCTHBIN OIIpOC,
3a4eT MpHU 3aIIUTe

0 AKCIUTyaTaluu pacyeTHoO-
(peMoHTYy, rpaduueckoro
PEKOHCTPYKIIUH ) 3a/1aHus,
CHUCTEMBI U KypCOBOTO
COOpYKECHUH IPOEKTa
BOJIOCHAOXXEHUS

(BOJIOOTBEICHMUS )

[TKP-2.6 KoHTpoJib CobecenoBanue,

BBITTOJTHCHUS
TpeOOBaHUI OXPaHbI

YCTHBIU OITPOC,
3a4eT IPH 3aluTe

CepBucHo-
AKCIUTyaTallHOHHBIC

[1KP-3

TpyJa Ipu pacyeTHO-
IPOBEICHUN rpaduueckoro
CTPOUTEIIBHO- 3aaHu,
MOHTaXHBIX U KyPCOBOT'O
MyCKOHAJIAJ0YHbBIX MIPOEKTa
paboT, paboT 1o

PEMOHTY CUCTEMBI

(coopyxeHuin)

BOJIOCHA0XKEHUS

(BOIOOTBEICHHUS)

[TKP-3.1 Bsibop CobecenoBanue,

HOpPMAaTHBHO-
MIPABOBBIX U
HOPMAaTHBHO-
TEXHUYECKUX
JIOKyMEHTOB,
pErIaMeHTUPYFOIINX
paboty 1o
IKCILTyaTallnH,
PEMOHTY
COOPYKECHUHN
BOJIOCHA0KCHUS
(BOJIOOTBEICHHUS )

YCTHBIHN OIPOC,
3a4eT MpH 3allUTE
pacyeTHo-
rpaduueckoro
3a/1aHus,
KypCOBOI'O
MPOEKTa




IIKP-3.2

CobeceoBanue,

Onpenenenune YCTHBIU OIPOC,
NOTPeOHOCTH B 3a4eT MpH 3allUTe
TPYJIOBBIX U pacyeTHoO-
MaTepHuaIbHbIX rpaguyeckoro
pecypcax s 3a/1aHus,
obecrnieueHust KypCOBOTO
(GyHKIMOHUPOBAHMS, IIPOEKTA
00CITyKUBaHUS U

peMoHTa

CCOOPYKEHUU

BOJOCHAOXKEHUS

(BOJIOOTBEICHMUS)

ITKP-3.3 KoHTpoJib CobecenoBaHue,

COOJIFOICHUST HOPM,
MpaBUJI U METOJOB
TEXHUYECKOM
IKCIUTyaTalluH
00ecIIeYnBaIoOIINX
CaHUTAPHYIO U
HKOJIOTUYECKYIO
0€e30I1aCHOCTD
(GYHKIIMOHUPOBAHUS
CHCTEMBI U
COOPYKECHUU
BOJIOCHA0XKEHUS
(BOIOOTBEICHHUS)

YCTHBIU OITPOC,
3a4eT IPU 3aluTe
pacyeTHo-
rpaduueckoro
3a/1aHus,
KypCOBOI'O
IIPOCKTa




[1IKP-3.4
Texunueckuii u

CobeceoBanue,
YCTHBIN OIIpOC,
3a4eT MpHU 3aIIUTe

TEXHOJIOTUYECKUI
pacyeTHoO-
KOHTPOJIb Ka4eCTBa
rpaduueckoro
BBHITIOJIHEHUS paboT
3aJlaHus,
o oO0CIyKUBaHUIO
KypCOBOTO
U PEMOHTY
. MPOCKTa
COOpYKEHUMN
BOJOCHAOXKEHUS
(BOJIOOTBEICHMUS)
CobecenoBanue,

[TKP-3.5 KonTpoJib

YCTHBIU OITPOC,

THJIPaBINYCCKUX 3a4eT NP 3allHUTe
PEKUMOB pabOTHI pacyeTHO-
TEXHOJIOTHYECKOTO rpaduueckoro
o0opynoBaHUs 3a/1aHus,
CHCTEMBI U KyPCOBOT'O
COOpYKEHUH MIPOEKTa
BOJIOCHA0XKEHUS
(BOIOOTBEICHUS )

CobecenoBanue,
[TKP-3.6 YCTHBIN OTPOC,
YcraHoBieHHE 3a4eT MPH 3aAIUTE

BO3MO’KHBIX TPUYHH
OTKa30B U
aBapUHHBIX
CUTYyalluil Ha
cUcCTEME
BOJIOCHA0KECHUS
(BOZIOOTBEICHHUS )

pacdeTHo-
rpaguIecKoro
3aJlaHu,
KypCOBOTO
MPOEKTa




[TKP-3.7 Bribop

CobeceoBanue,
YCTHBIN OIIpOC,

croco0oB 3a4yeT NpH 3allnuTe
pOBeJIeHUs padoT pacyeTHo-

10 JINKBUTALINU rpaduueckoro
aBapPUMHBIX 3aJaHus,
CUTyallui Ha KypCOBOIr'o
CUCTEME IIPOEKTA
BOJIOCHA0KEHUS

(BOJIOOTBEICHMUS )

2. MECTO JUCHHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM

INPOI'PAMMBI

Komnerenunsi _ IIKO 1 Cnocoben pemath 3aiauud mpogecCUOHATBHON

ACATCIIBHOCTU HAd OCHOBC HCIIOJIB30BAHUS TCOPCTHUCCKHX U IPAKTHYCCKHUX

OCHOB CCTCCTBCHHBLIX M TCXHHUYCCKHX HAYK, a TaKXKXC MATCMATUYCCKOI'O
alirapara

I[aHHa}I KOMIICTCHIIUA (bOpMI/IpyeTC}I CICAYIOINMU TUCOUILNIMHAMU,

IIPaKTUKAMH
Cranus HanMeHOBaHHS AUCIUILTHHEL:
1 BomocHa0xeHre 1 OAr0TOBKA MPUPOJIHBIX BOJT
2 BonooTBenenne 1 0UNCTKA CTOYHBIX BOJ
3 CanuTapHO-TeXHHUECKOE 000pyI0BaHME 3/1aHuil. HacocHbie cTaHInN
4 CrpouTenbHble KOHCTPYKIIMH M TEXHOJIOTHS BO3BEJICHUS O0OBEKTOB
BOJIOCHA0KEHUS U BOJOOTBEICHUS
5 OCHOBBI ITPOMBIIIIJIEHHOT'O BOJIOCHA0KEHHS U BOJOOTBEICHUS
6 I'uapoTexHUYECKUEe COOPYKEHUS
7 ABTOMAaTH3AIMSI CUCTEM BOJOCHAOKEHUS U BOJOOTBEACHHUS




8 BoaHoe X0341CTBO IPOMBILIICHHBIX NPEINPUATAN

9 PexoHCTpyKIUA crCTEM BOAOCHA0XKEHUS U BOJIOOTBEICHUS

10 OCHOBBI aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHUS CAHUTAPHO-
TEXHUYECKUX CUCTEM

11 Monynb TexHonorus BoIOMOATOTOBKH U OYUCTKU CTOYHBIX BO/T
12 CeTu ¥ COOPYKEHHSI BOJOOTBECHUS U BOIOCHAOKEHUS

13 DUBNKO-XUMUYECKUE METO/IbI MMOATOTOBKH MIPUPOJIHBIX BOJI

14 DU3NKO-XUMUYECKHE U XUMUKO-ONOJIOTHYECKUE METOIbl OUUCTKU

CTOYHBIX BO/J

15 OCHOBBI aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS CETEMN
BOJIOCHA0KEHUS U BOJIOOTBEACHUS

16 [TpousBoicTBEHHAS UCTIOTHUTEIIbCKAS MPAKTHKA (6)

17 [IpounsBoaCTBEHHAS NIPEAIUIIIOMHAs MPAKTUKA (4)

Komnerenuusi KO 2 Crnocoben pemath 3ajauud MpoghecCUOHATBHON
NEATEIIbHOCTH HA OCHOBE HCIOJIb30BAHMS TEOPETUUECKUX U MPAKTHUYECKUX
OCHOB €CTECTBEHHBIX M TEXHHMYECKHMX HAYK, a TaKK€ MaTeMaTU4eCKOro
amnmnapara

JanHas komreTeHus GopMUpyeTcs CAeayIOIMUMU TUCITUTUTMHAMM,
IIPpaKTUKaMHU

Cranus HavMeHOBaHUS TUCITUTLTAHBI

1 BonocnabxeHnre 1 moAroToBKa MPUPOTHBIX BOJT

2 BonoorBenenne 1 ouncTKa CTOUYHBIX BOJ




CanuTapHo-TexHHUECKOE 000pyioBaHue 31anuil. HacocHble cTaHiuu

4 CrpoutenbHble KOHCTPYKIIMHM U TEXHOJOTHS BO3BEACHUS 00HEKTOB
BOJIOCHA0KEHUS U BOJIOOTBEACHUS

5 OCHOBBI ITPOMBIIIJIEHHOTO BOJIOCHA0KEHUS U BOJOOTBEACHUS

6 IM'uaporexHuyeckue coopyKeHus

7 MaremaTudyeckoe MOJEIUPOBAHHE CHUCTEM BOJOCHAOXKEHHUS W
BOJIOOTBEACHUS

8 BoniHoe x034iCTBO MPOMBITIUICHHBIX MPEATPUITHIMA

9 PexoHCTpyKIHS crCTEM BOAOCHAOKEHUS U BOJIOOTBEICHUSI

10 OCHOBBI aBTOMAaTHU3UPOBAHHOTO MPOSKTUPOBAHUS CAaHUTAPHO-
TEXHUYECKUX CHUCTEM

11 Monynb TexHonorus BoIOTIOATOTOBKH U OYMCTKH CTOYHBIX BOJT

12 CeTH ¥ COOPYKEHHS BOJOOTBEACHUS U BOJIOCHAOKEHUSI

13 OU3NKO-XUMUYECKHNE METO/IbI TTOJITOTOBKHU MPUPOJIHBIX BOJT

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

15 OCHOBBI aBTOMaTU3UPOBAHHOTO NMPOCKTUPOBAHUS CETEN
BOJIOCHA0KEHUS U BOJIOOTBEACHUS

16 [Ipoun3BoaCTBEHHAS UCTIONHUTENBCKAS MPAKTUKA (6)

17 [IpounsBoaCTBEHHAS NIPEAIUIIIOMHAs MPAKTUKA (4)

Komnerenuuss _ ITKO 3 CnocoGen pemath 3amaun mpodeccrHoHaIbHOM

ACATCIIbHOCTH Ha OCHOBC HCIIOJb30BaHUA TCOPCTHUYCCKUX M IMPAKTHYCCKHUX

OCHOB CCTCCTBCHHBLIX M TCXHHYCCKHX HAYK, a4 TaKKC MATCMATHYCCKOI'O

ammapara

JlaHHast KOMIIETCHIIHS (POPMUPYETCS CICAYIOMIMMHI JUCITATLIMHAMM,
MPaKTUKAMHU




CTaI[I/IH HaumeHnoBanus I[I/ICI_[I/II'IJ'H/IHBI3

1 KonTtpons kauecTBa BOABI

2 BogocHabxeHne 1 mOATroTOBKA MPUPOIHBIX BOJ

3 BomooTBenenne u 04MCTKa CTOYHBIX BOJ

4 CanuTapHo-TeXHHUECKOE 000pyIoBaHue 3/1anuil. HacocHble cTaHun
5 CrtpouTenbHble KOHCTPYKIIMH U TEXHOJIOTHSI BO3BEICHUS O0BEKTOB

BOJIOCHA0KEHUS U BOJOOTBEICHUSI

6 OCHOBBI MPOMBILIEHHOTO BOJIOCHA0KEHHS M BOJIOOTBEICHHUS

7 I'mapoTexHUYECKUE COOPYKEHUS

8 BonHOe X0341CTBO MPOMBIIUIEHHBIX NPEANPUATHIA

9 Cetu 1 cOOpY’KE€HUS BOJOOTBEICHUS U BOJJOCHAOXKEHHUS

10 PU3NKO-XUMUYECKUE METO/IbI MOATOTOBKU MTPUPOIHBIX BOJ

11 OU3UKO-XUMUYECKHE U XUMUKO-OMOIOTHYECKUE METOABI OUUCTKH

CTOYHBIX BOJ

12 [Ipon3BoaCTBEHHAS TEXHOJOTMYECKAs MpaKkTUKa (4)

Komnerenunss _ IIKP 3 Cnocoben pemats 3amauu npodecCuOHATBHOM
JESATELHOCTH Ha OCHOBE HCIIOJIb30BAHMS TEOPETHYCCKUX M MPAKTHUECKUX
OCHOB €CTECTBEHHBIX M TEXHUYECKHX HAyK, a TaKXKe MaTeMaTHYeCKOTo
ammapara

JlanHast KoMIIeTeHIHS (POPMUPYETCS CICAYIOMIMMHI JUCIUTIMHAMM,
MPaKTUKAMHU




Cragus

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

1 BonocHabxeHre 1 moAroToBKa MPUPOTHBIX BOJT

2 BonooTBenenne n ouncTKa CTOYHBIX BOJ

3 CanuTapHo-TeXHHUECKOE 000pyI0BaHue 3/1anuil. HacocHble cTaHIuu

4 OCHOBBI MPOMBIIIUICHHOTO BOJIOCHA0KEHUS M BOJIOOTBEICHUS

5 ['uapoTexXHUYECKHUE COOPYKCHHUS

6 DKcIuTyaTalys U HajaJKa CUCTEM BOJIOCHA0KCHHS M BOJIOOTBEICHHUS

7 PekoHCTpyKITHS cuCcTEM BOJAOCHA0KEHHUS U BOAOOTBEICHUS

8 OU3NKO-XUMUYECKHE METOJIBI TIOJITOTOBKH TIPUPOJTHBIX BOJT

9 DU3NKO-XUMUYECKHE U XMMHUKO-OHOIOTHYECKUE METOABI OUUCTKH
CTOYHBIX BOJI

10 [Tpou3BoACTBECHHAS TEXHOJIOTHYECKAs MTPaKTHUKa (4)

Komnerenuusi _ IIKP 2 Crnocoben pemath 3amauu mpodeccroHaIbHOU

ACATCIIBHOCTH HAa OCHOBC HCIIOJIB30BAHUS TCOPCTHUCCKHX U IIPAKTHYCCKHUX

OCHOB CCTCCTBCHHBLIX M TCXHHUYCCKHX HAYK, a TaKXKC MATCMATHUYCCKOI'O

amnmapara

JanHas komreTeHus GopMUpyeTcs CAeAyIOIMUMU TUCITUTUTTHAMM,
IIPaKTUKaMHU




Craaus

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

1 CrpoutenbHble KOHCTPYKIIMHM U TEXHOJOTHS BO3BEACHUS 00BHEKTOB
BOJIOCHA0KEHUS U BOJIOOTBEACHUS

2 IM'uaporexHuyeckue coopyKeHus

3 TexHoJIOrusl U OpraHu3alys CTPOUTEIbLHBIX U MOHTAXHO-
3arOTOBUTEIBHBIX MTPOIIECCOB

4 [InanupoBaHKEe MOHTaXXa U TEXHUKO-DPKOHOMHUYECKAsl 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 PexoHCTpYKITHS CHCTEM BOJOCHAOKEHUS ¥ BOJOOTBEICHUS

9 [Tporecch! u anmapaTsl BOJONOATOTOBKY U OYUCTKH BOJT

10 [Ipoun3BoaCTBEHHAS TEXHOJOTMYECKAs NMpaKTUKa (4)




3. OBbEM JUCHHUIIJIMHBI

OO6111as TpyA0€MKOCTh AUCIUILTUHBI cOcTaBiisieT 216 yaca, 6 3a4eTHBIX €TUHUIIL.

Bun yueGHoit paboThl Bcero | Cemectp| Cemectp Cemectp
4acoB Ne 8 Ne 9 Ne 10
OO6m1as Tpy10€MKOCTh 216 2 82 132
JTUCITUTUTAHBI, Yac
KonrakTHas padora 16 2 4 10
(ayauTopHbIE 3aHATHS), B
T.4.:

JIEKIUHU 6 2 0 4
71a00paTOpHbBIC - - - -
IPaKTUYECKUE 8 - 4 4
KOHCYJIbTalluU 2 2

CamocrosiTeIbHAA 200 78 122
padora CTyAeHTOB, B TOM

qyucie:

KypcoBoii mpoekt 54 - 54
KypcoBast pabora - - - -
PacueTtHo-rpaduyeckoe - - - -
3a/1aHUsl
NunuBuayanbHOE 9 - 9 -
JIOMaIllHEe 3a/IaHKe
llpyeue 6uovl 137 - 69 68
CAMOCMOAmMeNbHOU
pabomwi
dopma mpoMeKyTOoUHas 3auer - 3a4er -
aTTecTalus
(3auer, PK3aMEH)
dK3aMeH - - HK3aMeH

dopMma MpoMeEKyTOUHAS
aTTecTalus
(3a4eT, SK3aMeH)

Ipumeuanue: npedycmampusamo ne mMeHee
0,5 akademuueckozo yaca camocmosmenvhol pabomsl Ha 1 yac rexyuti,
1 axademuuecroeo uaca camocmosmenvHou pabomul Ha 1 yac 1a6OPAMOPHBIX U NPAKIMULECKUX

3aHAMUL,

36 axademuueckux 4acos camocmosamenvbHou pabomol Ha 1 FK3ameH,

54 axkademuueckux uacos camocmosamenvHou pabomsi Ha 1 Kypcoeou npoexm,
36 akademuueckux 4acos camocmoamenbHou pabomsl na 1 Kypcoeyio pabomy,

18 axademuueckux uacoe camocmosmenvrou pabomul Ha 1 pacuemrno-epaguueckyio pabomy,
9 akademuyecKux 4acos camocmosmenbHol pabomsl Ha 1 uHOUBUOYaIbHOE OMAUIHee 3a0aHue.




4. COAEPKAHUE JUCHUIIJINHBI
4.1 HaumeHoBaHMe TeM, UX COAepPKaAHUE U 00beM

Kypc4 Cemectp 8

n/

HaumenoBanue pasgena

(KpaTkoe cojiepKaHue)

O0BEM HA TEMATHYECKHUI

pazzen no BujgaM y4eOHoMH

Harpys3kH, 4ac

Jlexyu
3aHATUSA
€ 3aHATHS

JlaGopaTopHsI

CamMmocrosTeb

Has paboTta

1

~ [IpakTryeckue

w
(6]

1. Ilpuponanbie BOABI

1.

IIpuponusie Boasl. [Ipumecu. Kauectso.
CgoiicTBa Boabl. Knaccudukarus
NPUPOAHBIX BOJA. PUBMKO-XUMUUYECKHUE
NOKa3aTeNu NpUpOaHbIX Bo. HopMaTuBel
KauecTBa BOJABI JIJIs1 CHCTEM XO351CTBEHHO-
MUTHEBOTO, KOMMYHAJIBHO-OBITOBOTO

Y TIPOMBIIIJIEHHOTO BOJIOCHA0KEHHSI ¥ BOJIBI
BOJOEMOB U BOAOTOKOB. OCHOBBI BOJHOTO
3aKOHOJATENILCTBA. TepMunsl. [lepedyeHb
NOKyMEHTOB. KOHTpOJIb KauecTBa BOJBI.
[lepeyeHb HOpMATHUBHBIX JOKYMEHTOB
BnusHue HEKOTOPBIX MpUMECe NCXOTHOU
BOJIbI HA pabOTy HEPreTUYECKUX 00BEKTOB
PexomeHnnyeMblii COCTaB MPONMUCH aHATU30B
BO/IbI

Obecnevenne MPaBUILHOCTH aHAJIA30B
Bonoponnsiii nokazatens (pH)

[IpoBepka MpaBUIBHOCTH aHAJIN30B BOJIbI

UTOI'O




Kypc 5 Cemectp 10

HaumenoBanue pasgena

(kpaTkoe cofepkaHue)

O0BbEM HA TEMATHYECKHUI

pazzen no BugaM y4eOHoMn

Harpys3kH, 4ac

Jlexyu

3aHATUA
€ 3aHATHA

JlaGopaTopHsI

CamocrosTens
Has paboTta

1

2

w

~ [IpakTnyeckue

o1

1. MeToabsl BOOZOIOATOTOBKH

2.

PexomennyeMsblii COCTaB MPONMMUCH aHAJIU30B
BOJIbI

O6ecrieueHne MPaBUILHOCTH aHATTU30B
Bonopoausiii nokazarens (pH)
Knaccuduxanus GuiabTpoB ¢ 3epHUCTOMN
3arpy3Kou

Harpuii-katnonnpoBanue.  Hartpuii-xiop-
VOHHUPOBAHUE. Bonopoa-narpuii-
KaTHOHHPOBAHUE. AHHOHHUPOBAHHUE.
JleMuHepanu3zanus BOJIbI.

O0e3xee3nBaHue BOIEI.

22

2. OuIbTPYIOUIUE 3€PHUCTHIC MaTEPHAIIBI ISl OCB

CTJICHUA

1 COPOITUHU BOIBI

1.

AKTUBHBIE YIJIM U APYTUE YIIEPOIAHBIE
copOenTsl. LleonuTel. AHTpaIIUTHI.
XapakTepuCcTUKU (QUIBTPYIOIINX
MaTepUuaios.

1

1

22

3. UoHUTHI

1

Heoprannueckne moHUTHl. CHHTETUUYECKHE
MOHOOOMEHHbIE MaTepHUabl —
MOHOOOMEHHBIE cMOJIBI. CBOIICTBA MOHUTOB.

HomenknaTtypa nonuros. BeiOop noOHUTOB.

24

UTOI'O

68




lMpumeyaHue: 8 KOMOHKY «camocmosamenbHaA paboma» 8xo0am nMo020mMosKa K
/AIEKYUOHHbIM, MPaKmu4eckum, 1a6opamopHeIM 3aHAMUAM.

prweuaHue: 6 KOJIOHKY «CamMoCcmoAameilbHasl pa6oma» 6X0051mM N0020MOBKA K
JEKYUOHHbIM, NPAKMUYECKUM, ﬂa50pam0prlM SAHAMUAM.

4.2. CopepxaHue NPaKTHYECKHUX (CEMUHAPCKHX) 3aHATHIA

Ne /it HanmenoBanue Tema npakTuyeckoro (CEMUHAPCKOro) K-Bo K-Bo
3aHATHUSA JIEKII. 4acoB
aszjeiia JUCIUATUINHEL
pasneiia el JacoB CPC
cemectp Ne 9
1 Pacuer ycranoBok s | O3HaKOMJIEHUE Y OCBOCHHE BEJTUYMH, - 28
OYHUILICHUS BOJBI COrJIaCHO

JEUCTBYIOINX HOPMATHUBHBIX JOKYMEHTOB:
- KQ4€CTBO MMHUTATEIbHON BOBI JUIS
KOTEJIbHBIX YCTaHOBOK ;

- TpeOOBaHUS K KaYECTBY MOANUTOYHON U

CETEBOU BOJLI TEJIIOBOU CETH

2 Pacdet 10361 KOaryJstHTa AJ1s1 OCBETICHUS - 21
BOJBI
PacdeT 103b1 U3BECTH U COJIBI KAYCTHYECKOM - 20

JJIs1 OCBETJICHH A BObI

cemectp Ne 10 _

3 Pacuer Mmexanndeckux GUILTPOB 1 17
4 Pacuer HaTpuii-kaTHOHUTHBIX (PHIIBTPOB 1 17
5 Pacuer pacxoma Bojbl Ha COOCTBEHHBIC 1 17
HY>K]Ibl BOJAOMOATOTOBUTEIBHON YCTAHOBKU
TexHonoruueckue H3ydeHne TeXHOIOTHUECKUX PEeKUMHBIX KapT 1 17
PEXHUMBI KapT paboThl | pabOThI OCBETIIUTENCH U MEXaHUYECKUX
bunbTpOoB

HUTOI'O: 4 137




5. SOHEHOYHBIE MATEPHAJIBI JIJIs1 TIPOBEJIEHUSA
TEKYIIEI'O KOHTPOJISA, MIPOMEXXYTOUYHOM ATTECTAIIUU

Komnerenuuss _ IIKO 1 CrniocobeH pemath 3anaud npogecCUOHaAIbHON
JNEATENBHOCTA HAa OCHOBE MCITOJB30BAHUSI TEOPETUUECKUX U MPAKTUUYECKUX
OCHOB €CTECTBEHHBIX W TEXHHYECKHMX HAYK, a TaKKE€ MaTeMaTUYECKOIO

amrapara

HanmenoBanme HHAWKaTOpa JOCTUXKCHUSA
KOMIICTCHIIUHU

HcnonszyemMblie cpencTBa OlleHUBaHUS

[TKO-1.1 Bei6op UCXOAHBIX JAHHBIX
JUJIS1 IPOCKTUPOBAHUST CUCTEMBbI
BOJ0CHA0XEeHUS (BOJOOTBEICHMS)

CobecenoBanue, yCTHBIN ONPOC, 3a4€T MPU
3alIUTE MHAUBUAYAJIbHOI'O JOMAIIHETO 3aJaHNA,
1a00paTOPHBIX padoT

[1KO-1.2 BriGop HOpMaTHBHO-
TEXHUYECKUX U HOPMATUBHO-
METOIUYECKHUX JOKYMEHTOB JULS
IIPOEKTUPOBAHUS CUCTEMBI WIIH
COOpY>KEHUI BOJOCHAOKEHUS
(BOIOOTBEICHMS)

CobecenoBaHue, yCTHBIHN OMPOC, 3a4eT MPH
3alIUTEC MHAUBUAYAJIbHOI'O JOMAIIHETO 3aJaHNA,
1a00paTOPHBIX padoT

ITKO-1.3 Bsibop THIOBBIX
TEXHUYECKHUX (TEXHOJOTHYECKHUX )
PEIICHHI CUCTeMBbl BOJOCHA0KEHUS
(BOIOOTBEICHUS) B COOTBETCTBUU C
TEXHUYECKUM 3aJJaHueM

CobecenoBaHue, YCTHBIN OMPOC, 3a4ET MPHU
3alUTEe UHMBUYaTbHOTO TOMAIITHETO 3aJaHMUs,
71a00paTOPHBIX paboT

[TKO-1.4 Bribop tumoBoro
KOMITOHOBOYHOTO PEIICHUS CUCTEMBbI
(coopy»xeHuit) BOJOCHA0KEHUS
(BOIOOTBEICHMS)

CobecenoBanue, yCTHBIN OMPOC, 3a4eT MPH
3alIUTe UHAWBUIYAIBHOTO JJOMAIIIHETO 3aIaHHs,
71a00paTOPHBIX paboT

ITKO-1.5 PacueT u BbIOOD
TEXHOJIOTMYECKOT0 000pYI0BaHUS
JUIs1 COOPY KEHUSI BOJIOCHAOKEHUS
(BOIOOTBEICHMS)

CobecennoBanue, yCTHBIN OIIPOC, 3a4eT MpU
3alUTe UHAUBUIYAIBHOTO JOMAIIHETO 331aHus,
1a00paToOpHBIX paboT

[IKO-1.6 ITogroToBka u
opopmiieHre rpaduueckor yacTu

CobecennoBanue, yCTHBIN OIIPOC, 3a4eT MpU
3alIUTe PacyeTHO-TPa(hUIECKOro 3a1aHus,




MIPOEKTa CUCTEMBI (COOPYKEHUS )
BOJIOCHA0XKEHUS (BOJOOTBEACHUS)

KyPCOBOTO IIPOEKTa

[IKO-1.7 IlogroroBka uHpopmManuu
JUISL COCTaBIIEHUSI TEXHUUECKOTO
3aJlaHus 110 CMEXHBIM pasziesiaM
MIPOEKTa CUCTEMbI BOJIOCHAOKEHUS
(BOIOOTBEICHMS)

CobecenoBanue, yCTHBII OIPOC, 3a4€T IIPU
3alIMTe pacyeTHO-TpadhuiecKoro 3anaHus,

KyPCOBOTO IIPOEKTa

Komnerenuust _ IIKO 2 Crnocoben pemarth 3aiauud mpogecCUOHaATbHON

ACATCIIBHOCTU HA OCHOBC HCIIOJIB30BAHUS TCOPCTHUCCKHX U IPAKTHYCCKHUX

OCHOB CCTCCTBCHHBLIX U TCXHUYCCKHX HAYK, a TaKXC MATCMATUYCCKOI'O

amnmapara
IIKO-2.4 Pacuer ocHOBHBIX | CobeceroBaHne, YCTHBIA  OIpPOC,
TEXHOJOTHYECKUX  MapamMeTpoB  paboOTHI | 3a4€T MpU  3allUTe  PACUETHO-
CUCTEMBI (COOPYXEHHUH) BOJOCHAOXKEHMS | TpadUUecKoro 3aJlaHus, KypCOBOTO
(BoJI0OTBEIEHMS) IIPOEKTa

[IKO-2.5 TloaroroBka TeKCTOBOM YacTH CobecenmoBanne, YCTHBIA — OIPOC,
IPOEKTHON JOKYMEHTALMH CUCTEMBI 3a4eT IpU  3alIUT€  PACUETHO-

(coopyxeHuit) BOJTOCHAOKECHUS
(BOIOOTBEICHMS)

rpaduueckoro 3anaHus, KypCOBOTO
IPOEKTa

ITKO-2.6 IlpencraBineHue u 3amura
PE3YIBTATOB PacCUETHOTO 0OOCHOBAHUS
CHUCTEMBI (COOPYKEHHST) BOJOCHAOKCHUS
(BOOOOTBEICHMS )

CobecenoBanue, yCTHBIA  OMPOC,

3a4eT MpU  3allUTe  PACUETHO-

rpaduyeckoro 3aaaHus, KypCOBOTO
IPOEKTa

Komnerenuuss _ ITKO 3 Cnocoben pemarh 3amauu mpodecCruoHAIbHON

ACATCIBPHOCTH Ha OCHOBC HCIIOJIB30BAHHUS TCOPCTHUCCKHX M IIPAKTHYCCKHX

OCHOB CCTCCTBCHHBIX M TCXHHYCCKHX HAYK, a4 TaKKC MAaTCMAaTH4YCCKOI'O

ammapara

[IKO-3.1 Bb1i6op HOpMATHUBHO-TEXHUYECKHUX
1 HOPMATUBHO-METOJUYECKUX JTOKYMEHTOB,
ONpeIeAIOIINX TEXHOJIOTUYECKHUE

napaMeTpbl pabOThl CUCTEMBI U COOPYKEHH I

ColOecenoBanne, YCTHBIM OIpOC,

3a4€T Inpu 3aIUTC pPaCuCTHO-

rpau4ecKkoro 3aJaHusi, KypCOBOTO
MPOEKTa




BOJIOCHA0XEHUS (BOJOOTBEACHUS)

[IKO-3.3 Kontponbs u pazpaboTka Mep Mo
ONTUMU3AIMN TEXHOJOTHYECKUX IPOLIECCOB

paboThI HACOCHBIX

BOJIOCHA0XKEHUS (BOJOOTBEACHUS)

CTAaHIIUH

CobecenoBanue, YCTHBIM  OMpOC,

3a4€T Inpu 3alluTC pac4YCTHO-

rpaUuecKoro 3ajaHusi, KypcoBOI'O
IPOEKTa

Komnerenuust _ IIKP 2 CrnocobeH pemarh 3agauu mpodeccroHaIbHON

ACATCIIBHOCTU HAa OCHOBC HCIIOJIB30BAHUS TCOPCTHUCCKHX U NPAKTHYCCKHUX

OCHOB CCTCCTBCHHBLIX U TCXHUYCCKHX HAYK, a TaKXC MATCMATUYCCKOI'O

anmnapara

ITIKP-2.3 KoHTpoJb KauecTBa CTPOUTEIBHO-
MOHTa)KHBIX pa0OT Ha CUCTEME U
COOPYKCHUSX BOJAOCHAOKECHUS

CobecenoBanue, YCTHBIM  ompoc,

3a4€CT Impu 3alIUTC

rpaqmqem(oro 3a/laHus, KYpCOBOI'O

pacyeTHo-

(BoJI0OTBEIEHMS) IIPOEKTA
[TKP-2.4 KoHTpoJib KauecTBa CobecenoBanue, yCTHBIM  OmpoC,
yCKOHAJIAJIOUYHBIX padOT U UCIIBITAHUM 3a4eT [pU  3alIATE€  PaCYETHO-

TEXHOJIOTHYECKOTO 000PYI0BaHUS
CUCTEMBI U COOPY>KCHHH BOJIOCHAOKCHHSI
(BOIOOTBEICHMS)

rpaduueckoro 3amaHusi, KypCOBOTO
IPOEKTa

Komnerenuusi _ IIKP 3 Crnocoben pemath 3amauu mpodeccroHaaIbHON

ACATCIIBHOCTH HAa OCHOBC HCIIOJIB30BAHUA TCOPCTUYCCKUX U IMPAKTHICCKHUX

OCHOB CCTCCTBCHHBLIX M TCXHHYCCKHX HAYK, a TaKKC MATCMATHUYCCKOI'O

amnmapara

[TKP-3.1 Bei6bop HOpMaTHUBHO-
MIPABOBBIX M HOPMATUBHO-TEXHHUUECKHUX
JIOKyMEHTOB, PErJIaMEHTUPYIOIINX
paboTy MO IKCIUTyaTallli, PEMOHTY
COOPY>KEHHUH BOJIOCHAOKEHUS
(BOJIOOTBEICHUS )

CobecenoBanue, yCTHBIN ONpoOC, 3a4eT
IpH 3alIUuTe PacueTHO-TPadUIECKOTO
3a/1aHusl, KypCOBOTO MIPOEKTA

[TIKP-3.2 Onpenenenre noTpeOHOCTH B
TPYJIOBBIX U MaTe€pUAIbHBIX pecypcax
TSt obecriedeHus: HyHKIMOHUPOBAHMSI,
00cCIly’KUBaHUS U PEMOHTa

CobecenoBanune, yCTHBIM OMPOC, 3a4ET
Py 3alIUuTe PacueTHO-TPaAdhUIECKOTO
3a/IaHusl, KypCOBOTO TIPOEKTa




CCOOPYKEHUN BOJIOCHAOKEHUS
(BOJIOOTBEICHUS )

[1KP-3.3 KoHTposb COOMIOAEHUS HOPM,
IpaBU ¥ METOJIOB TEXHUYECKOU
AKCIUTyaTaluy 00eCTeunBaIOIIUX
CaHUTAPHYIO U SKOJIOTHUYECKYIO
0€301MacHOCTb (PYHKIIMOHUPOBAHUS
CUCTEMBI U COOPYKEHUN
BOJOCHA0XXEeHUS (BOJOOTBEICHUS)

CobecenoBanue, yCTHBII ONpocC, 3a4eT
Py 3aIIUTE PACYETHO-TPAUIECKOTO
3aJjaHusl, KypCOBOTO MIPOEKTa

[IKP-3.4 Texuuueckuii u
TEXHOJOTUYCCKUN KOHTPOJIb KaueCcTBa
BBITIOJIHEHUS PabOT MO
00CITy’>KUBaHHUIO U PEMOHTY
COOpY>KEHUH BOJOCHAOKEHUS
(BOJIOOTBEICHUS )

CobecenoBanue, yCTHBIM OMpPOC, 3a4eT
IpU 3allUuTe pacyeTHO-rpaduuIecKoro
3aJIaHusl, KypCOBOTO MPOEKTa

[TIKP-3.5 KoHTpOJb THAPABINYECKUX
PEKUMOB pabOTHI TEXHOJIOTUYECKOTO
000pyIOBaHUSI CUCTEMBI U
COOpY>KEHUI BOJOCHAOKEHUS
(BOOOOTBEAECHNUS)

CobecenoBanne, yCTHBIM OMPOC, 3a4ET
IpU 3allUTe pacyeTHO-rpaduuIecKOro
3a7laHUs], KypCOBOT'O ITPOEKTA

IIKP-3.6 YcTaHoBieHHE BO3MOKHBIX
IIPUYHH OTKA30B ¥ aBapUUHBIX
CUTyaIluii Ha CUCTEME BOJOCHAOKECHUS
(BOIOOTBEICHMUS)

CobecenoBanue, YCTHBIN OMpOC, 3a4ET
IpHU 3alIUTe PacueTHO-TPadUUECKOTO
3a/1aHusl, KypCOBOTO TIPOEKTa

ITKP-3.7 Bei6op crmoco60B nmpoBe1eHUS
paboT Mo JTMKBUIAINH aBAPUIMHBIX
CUTYaIlUii Ha CUCTEME BOJOCHAOKEHUS
(BOJIOOTBEICHUS )

CobecenoBanue, yCTHBIN OMPOC, 3a4ET
IpHu 3alIUuTe PacueTHO-TPadUIECKOTO
3a1aHusl, KypCOBOTO MTPOEKTa

5.2 TunoBble KOHTPOJIbHbIE 3aJaHUS IJIS IPOMEKYTOUYHOM aTTecTAlluN

5.2.1. IlepeyeHb KOHTPOJIbHBIX BOIIPOCOB




No
o/

Hanmenosanue
paszzeina
ACIUATITNHEI

ConeprkaHue BOIPOCOB (THUMOBBIX 3aJJaHUI )

TpeboBanus K
KaueCTBY BO/JIBI.
Pacuer ounctHOrO
000opynoBaHMs.

1.3aBHCUMOCTB CTPYKTYpPHOU CXEMBI
BOJIOTIOJITOTOBKU OT KaueCTBA UCXOIHOU
BOJIBI.

2. TpeGoBaHuMii K MUTATEILHON BOJIE U NPy
Pa3JIMYHBIX TTAPAMETPOB U HA3HAUCHUS.
3. OCHOBHBIE METO/IbI 00OPAOOTKH BOJIBI.
4. Ha3zHaueHue pa3IudHbIX AJIEMEHTOB
CTPYKTYPHOU CXEMBI BOJOTIOATOTOBKH
5.Cxema BOIOIIOATrOTOBUTEILHON
YCTaHOBKH.

6.PacdeT 1 OCHOBBI KOHCTPYHUPOBaHUS
KapKacCHO-3aChITTHBIX (UIBTPOB.
7.PacdeT 1 OCHOBBI KOHCTPYHUPOBaHUS
GbuUIBTPOB C TUIABAIOLIEH 3arpy3KOil.
8.001mmue cBeIeHUs O COOPYKEHUSAX IS
00pabOTKH MPOU3BOICTBEHHBIX CTOYHBIX
BOJ B I0JIE

JENUCTBUS LIEHTPOOCKHBIX CHII.

9.Pacuer U OCHOBBI KOHCTPYUPOBAHUS
[IUKJIOHOB, CETapaTOPOB U EHTPUPYT.
10.buonornyeckast 04ucTKa
MPOU3BOJCTBEHHBIX CTOYHBIX BO/I.
OCHOBHBIE TEXHUYECKUE U
JKCIUTyaTallMOHHBIE [TOKA3ATENH,
XapaKkTepU3yoIme padbory
OMOOKHUCITUTEINCH.

11.Pacuer 1 OCHOBBI KOHCTPYHUPOBAHUS
BBICOKOHArpy>KaeMbIX OMOPUIBTPOB.
12.Bnusiaue pu3nko-XxuMudeckux (hakTopon
Ha IPOIIECC OMOJIOTUIECKON OUMCTKU
MPOU3BOCTBEHHBIX

CTOYHBIX BOJ.

13.0uncTKa CTOYHBIX BOJ B a9POTEHKAX.
Krnaccuduxarust adpoTeHKOB.

14.Pacuer 1 OCHOBBI KOHCTPYHUPOBAHUS
a’pPOTEHKOB-CMECUTENIEH.

15.Pacuer 1 OCHOBBI KOHCTPYHUPOBAHUS
a’POTEHKOB-BBITECHUTEIIEH.




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€ MTOKa3aTenu 3YPEKTUBHOCTU
a’pAIIMOHHOTO

000pyOBaHUSI.

3.ITHeBMaTHuUeCKasi CUCTEMA a’palviu.
Knaccudukanus u pacyet 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 0CaKOB METOI0M HAMTOPHOM
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 CTY/ICHTaMU BBITIOJIHSIETCS KYPCOBOM 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 HEOOXOJAMMBIMH  pacueTaMdM W  KpaTKUM  OIUCAaHHEM  IPUMEHSEMBIX
KOHCTPYKTUBHO-TEXHHUYECKUX PEIICHUM.

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

5.4.1lepevyeHb MHAMBUAYAJBHBIX TOMAIIIHUX 3aJaHUH,
pacueTHO-rpaUUYeCKUX 3aaHNI

Pacuet cuctembl 00e3xkene3uBaHUs.
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



KomneTteHuuA

CopeprKaHue BONpocoB (TMMNOBbIX 3a4aHK)

[IKO-1

1.3aBHCUMOCTB CTPYKTYPHOU CXEMBI
BOJIONIOATOTOBKU OT Ka4eCTBA UCXOJHOU BOJIBI.

2. TpeGoBaHuii kK MUTATEIBLHON BOJIE U MApPy
pa3IUYHBIX MapaMEeTPOB U HA3HAYCHUS.

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

[TIKO-2

1.PacyeT ¥ OCHOBBI KOHCTPYUPOBAHUS OMODUIBLTPOB
C IJIOCKOCTHOM 3arpy3KOHu.

2.049rCcTKa MPOU3BOJICTBEHHBIX CTOYHBIX BOJT
METOJIOM (hJIOTALIHH.

3.YrnoTHeHne 0CcaJkoB METOI0M HaIOpPHOU
dbaoramuu.

4. Knaccugukanus ocakoB IPOU3BOACTBEHHBIX
cTouHbIX BoJ. CTagnnu o0pabOTKU 0CaIKOB.
5.VIul0THEHHE U MEXaHUYeCKOe 00€3BOKMBaHUE
0CaJIKOB IIPOM3BOJCTBEHHBIX CTOUHBIX BO/I.
6.A3po6HOE cOpakUBaHUE OCATKOB
IPOU3BOICTBEHHBIX CTOUHBIX BOJI.

I1KO-3

1.O4mucTKka CTOYHBIX BOJ B a3POTEHKAX.
Knaccudukanys a3poTeHKOB.

2.Pacuer u OCHOBBI KOHCTPYHUPOBAHUS adPOTEHKOB-
CMECHUTEJIEN.

3.Pacuer u 0OCHOBBI KOHCTPYHPOBAHUS a9POTEHKOB-
BBITCCHUTEIICH

4 Marencudukanus padoThl a3pOTEHKOB
(TIOBBITIIEHHE J103bI aKTUBHOTO WJIa,
COBEPIIIEHCTBOBAHUE

TUAPABINYECKOTO PEKUMA, UCTIOJIb30BAHNE
TEXHUYECKOT0 KHCIOPOa).

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

6.[TneBMaTHUeCKasi CUCTEMA adpalliu.
Knaccudukanus u pacuer aspatopos
ITHEBMATHYECKOU




CHUCTCMBbI adpalnu.

HKP-2 1.MexaHnudeckasi ¥ TUAPABINYECKAS CUCTEMBI
aspauuu. Pacuet asparopos tuna «KoinblieBoe
COILIION.

2.04rcTKa MPOU3BOJICTBEHHBIX CTOYHBIX BOJ] HA
ouodunbTpax. Knaccuduxanus 6uopuibTpos.
3.PacueT 1 OCHOBBI KOHCTPYHUPOBaHUS
a’pouIBTPOB.

4.Pacuer U OCHOBBI KOHCTPYUPOBaHUS OMOPUIBTPOB
C IUNIOCKOCTHOM 3arpy3KOu.

5.04ncTKa MPOU3BOJICTBEHHBIX CTOYHBIX BOJT
METOJIOM (hJIOTALIHH.

6.Y1uloTHEHHE 0CaIkOB METOJIOM HAIIOPHOM
dbaoramuu.

I1KP-3 1. Knaccudukarus ocaJKoB MPOU3BOICTBEHHBIX
cTtouHbIX Boj. Ctamun oO0pabOTKH OCaKOB.
2.YIIOTHEHHE U MEXAaHUYECKOE 00E€3BOKUBAHNE
0CaJIKOB ITPOU3BOJICTBEHHBIX CTOYHBIX BOJI.
3.A3po6HOE cOpakUBaHUE OCATKOB
IIPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

4.04uncTKa NPOU3BOJICTBEHHBIX CTOYHBIX BO/
METOJOM KOaryJupOBaHHUS.

5.OKHUCINTEIBLHBIA METO OYUCTKU
IIPOU3BOJICTBEHHBIX CTOYHBIX BOJI.
6.OKHCINTEIBHO-KATATUTHUECKUH METO] OUUCTKHU
IIPOM3BOJICTBEHHBIX CTOYHBIX BOJI




6. OCHOBHASA U TONIOJIHUTEJIbHASA IMTEPATYPA
6.1. IlepeyeHb OCHOBHOM JIUTEPATYPbI

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

2. CripaBOYHHUK IO BOJOMOJITOTOBKE KOTENBHBIX YCTAHOBOK: CIIPABOYHOE U3JaHUE
/O.B. JluBmuu. — 2-e¢ u3f., nepepad. u gon. — M.: OKOJIUT, 2011. — 288 c.

3. Kypb6a M.I'. Bonocuabxenue. IIpoexktupoBanue cucteM U coopyxeHui. Tom
nepssiii / M.I'. Kypb6a, J.U. Coxonos, K.M. I'oBopoBa.- M.: 1U3a. ACB, 2004.-
288 c.

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

6.2. IlepevyeHb TONMOJTHUTENBHOM JIUTEPATYPBHI

1. CIT 31.13330.2012 BonocHaOxenue. HapyxHubie cetn u coopyxeHus. — M.:
N3n-Bo cranpaptoB, 1996. — 131 c.

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

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

4. TOCT 21.206-93 YcnoBHbIe 0003HaUEHHS TPYOOIIPOBOIOB.

5.TOCT 21.601-79 BoxmomnpoBoxa u kaHanu3aius. Paboune yepTexu.

7. MATEPUAJIBHO-TEXHUYECKOE I UTH®OOPMAIIMOHHOE
OBECIIEYEHHE

ﬂeKl/}MOHHble SAHAMUA. aydumopuﬂ, OCHAWEeHHAA I’lp€3€Hma1/;MOHHOL7 meXHMKOZZ, Komnjiekm
INNEKMPOHHbBIX l’lp€3€H7’l’lCll/ﬂ/llZ.

HpaKmutteCKue SAHAMUA. aydumopu;l, OCHAWEeHHAA aeMOHC’mpaL{uOHHblMM maxkemamu
IJNIEMEHMO8 6HYNMPEHHUX UHIMHCEHEPHbIX CUCMEM U HAPYHCHBIX cemeil.



8. YTBEPXKJIEHUE PABOUYEHN NPOI'PAMMBI

VYTBepxkaeHue pabouyei nporpaMMmbl 0€3 U3MEHEHUI
Pabouas mporpamma 6e3 u3meHeHnuit yreepxaeHa Ha 20 /20 y4eOHBIA TOA.

[Iporokon Ne _ 3acemaHus kadeapsl OT «___ » 201_r.

3aBenyronuit kadenpoit TT'B B. A. YBapos

noanucs, GO

Mupextop HCH B. A. YBapos

noanuce, GO



6.1. IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. JJabopaTopHBIif MPAKTUKYM K BBIIOJHEHHUIO JAOOPATOPHBIX padoT Mo
mucuuiuinee «IIporecchl M anmapatel BOJONOATOTOBKY M OYUCTKU BOJ :
Metoaudeckue ykazanus /Ctaposepos C. B. - bearopon : BI'TY um. B. T'.
[yxosa, 2018. — 23 c.

2. TexHoyorust OYUCTKU CTOYHBIX BOJ. : YueOHoe nocobue / Apomesckuit A.b.,
Pomanosa C.M., Manskuna A.M., lllaitxues N.I'. - Kazanckuii HallmoHaIbHBIN
UCCJIEN0BATEIBCKUI TEXHOJIOTUUYECKUN YHUBEPCUTET, 2016. — 47 c.

3. Metoauueckue yka3aHus K BBITIOJHEHUIO JabopaTopHbIX paboT «IIporeccs u
amnmapaThl BOJIONOATOTOBKY U OYUCTKH BOJI : METOANYECKUE yka3aHus/CTapoBepoB
C. B. - benropoa : BI'TY um. B. I'. lllyxosa, 2018. — 15 c.



INPUJIOKEHUA

[puiaoxenune Nel.Mertoamueckue ykazaHUs Al OOy4alOMIETOCs 1O OCBOCHHIO
JTUCITUIUTMHBI  (BKJIIOYAash TIEPEUYCHb YYeOHO-METOIUYECKOTO OOeCIeUeHUs s
CaMOCTOSITEILHOM paboThl 00YYaOIIUXCSI IO TUCIIUTUINHE).

Jucuunnuna «lIporecchl u anmnapatsl BOAONOATOTOBKYA M OUUCTKH CTOYHBIX
BOJ» MPEJICTABISIET COOON AUCIUILIMHY BapUaTUBHON YacTh MpodheCcCHOHATIBHOTO
IMKJIa TOJTOTOBKM CTYJACHTOB MO HampaBieHU0 «CTpoUTeabCTBO» Mpoduis
«BonocnabxeHne 1 BOJJOOTBEICHUEY.

[lenbro Kypca sBAsSiETCS M3Y4YEHHUE TMPUHIUMIIOB BBIOOpA HCTOYHUKOB
BOJOCHAOXKEHUSI M PaAIllMOHAJIBLHOTO HMCIOJIB30BaHUS BOJHBIX PECYPCOB, METOJOB
MOJATOTOBKH BOJIBI JIsI XO3MCTBEHHO-OBITOBBIX M MTPOU3BOJICTBEHHBIX HYXJI, CXEM
nojJayu W paclpeliesieHuss  BOJAbI, MpaBWI  NPOEKTHUPOBAHUS  CHCTEM
BOJOCHAOXKECHUS, PEKOHCTPYKIIMH, PEMOHTAa U DKCIUIyaTallid BOJOIMPOBOJJIHOTO
KOMILJIEKCA.

N3yyenne AUCUMIUIMHBI TMpENANnojiaraeT peuIeHWe psa 3aaad, 4Tro JaeT
BO3MOHOCTb CTY/ICHTaM:

1. uw3yyeHHWe OCHOBHBIX HAMPABJICHUNW M TEPCICKTUB PAa3BUTUS CUCTEM
BOJOCHA0XXEHMS, BOJI03a0OPHBIX COOPYKEHHUH U BOJOINPOBOAHBIX OYHUCTHBIX
COOPY>KEHHM;

2. W3y4YeHHE DIJIEMEHTOB JTUX CHUCTEM, COBPEMEHHOTO O0OpYyIIOBaHUS U
OCBOEHHUE METOJ0OB UX pacueTa U MPOEKTUPOBAHUS;

3. u3ydyeHwe TpeOOBaHUI K MPOEKTHPOBAHUIO  OKCIUIyaTallud U
PEKOHCTPYKIIMH CUCTEM, COOPYKEHUH 1 000pYA0BaHMSI CUCTEM BOJIOCHAOKEHHUS.

3aHATHS TPOBOJATCA B BHJE JICKIUH, MPAKTUYECKUX M JIAOOPAaTOPHBIX
3aHsATHI. BakHOe 3HaueHue sl M3y4eHHsl Kypca UMEET CaMOCTosITeNIbHas pabora
CTYJICHTOB.

@opMbI KOHTPOJIA 3HAHUM CTYJICHTOB MPEAIOJIAratoT TEKYIIUA U UTOTOBBIN
KOHTPOJIb. TeKyIIui KOHTPOJIb 3HAHUU MPOBOAUTCSA B (HOPME CHCTEMATHUYECKHUX
OMPOCOB M 3adeTa B KOHIIE CEIbMOro cemecTpa oOydeHus. B BocbMoM cemecTpe
MPEyCMAaTPUBAETCS BBINOJHEHHE KYpPCOBOTO MPOEKTa, IPOBEACHHUE OIPOCOB.
@opMOI UTOTOBOI'O KOHTPOJIS SBJISETCS DK3AMEH.

Hcxonuelil aTan u3ydeHus Kypca Ipeanosaraer o3HakomieHue ¢ Pabouetl
npocpamMmol, XapakKTepu3yIollel TPaHHIlbl U CoJepKaHhe Yy4eOHOro Marepuala,
KOTOPBIH MOJJIEKUT OCBOEHHUIO.

N3yuyenue OTOENpHBIX TEM Kypca HEOOXOIMMO OCYHIECTBISITH B
COOTBETCTBHUH C MOCTABJICHHBIMU B HUX LEJIAMHU, UX 3HAUYMMOCTHIO, OCHOBBIBAsCH
Ha COAEPKaHWUM W BOMNPOCAX, ITOCTABJIEHHBIX B JIEKUUMU NPENOAABATENS H
MpPUBEACHHBIX B IUTAHAX H 3aJaHUAX K JabopaTOpHBIM paboTaM, a TakKxKe
METOJUYECKHUX YKAa3aHUSX JJISl CTYICHTOB 3a0YHOTO O0YUYEHUS.

B yueOHMKax W CHOPaBOYHBIX TIOCOOMSX, TPEICTABIECHHBIX B CHUCKE
PEKOMEHOYeMOoll Tumepamypsl COAEPKATCS BO3MOXKHBIE OTBETHI Ha MTOCTABJIEHHbBIE
BoIpochkl. MHCTpyMEeHTaMu OCBOEHUSI YYEOHOrO MaTepuaia SIBISIOTCS OCHOBHBIC



MepMUHbl U NOHAMUS, COCTABIISIIOLIME KaTerOpUaJbHbIM annapat AUCHUIUIMHBL. VX
OCMBICJICHUE, 3allOMMHAHME U MPAKTHYECKOE HCIOJIb30BAHUE  SIBISIOTCS
0053aTENbHBIM YCIIOBUEM OBJIAJCHUS KYyPCOM.

Jis  Gonee T1iyOOKOro M3ydeHHs NpoOJieM Kypca TMpU  MOATOTOBKE
KOHTPOJIBHBIX ~ pabOT HEOOXOAMMO O3HAKOMUTHCA C MyOJUKAIUsIMH B
nepuoanyeckux m3nanugx. [louck u mogdop Takux U3JaHUM, cTaTeil, 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 3HAHUN MO AMCLUMIUIMHE, COAEpXAIIMXCA B IUIAHAX M 3aJaHUsAX K
7abopaTOpHBIM paboTaM M METOJAMYECKHM YKa3aHUSX ISl CTYAEHTOB 3a0YHOIO
ornenenus. Eciu npu orBerax Ha copMylIHpoBaHHbIE B MEPEYHE BOMPOCHI
BO3HUKHYT 3aTpyJAHEHHs, HEOOXOJUMO OYEepPEeTHON pa3 BEPHYThCA K H3YUYEHUIO
COOTBETCTBYIOILEH TEMBI, THOO 0OPATUTHCA 33 KOHCYJIbTALMEN K MPEnoaaBaTeo.

VYcnemHoe OCBOEHME Kypca JIUCHUIUIMHBI  BO3MOXHO JIMIIL — TIPH
CHUCTEMAaTHYECKON paboTe, TpeOyroliel TIyO0OKOro OCMBICICHHS W TOBTOPEHUS
NPOMJEHHOr0 Marepuaia, IMO3TOMY HEOOXOAMMO JeNaThb COOTBETCTBYIOIINE
3aIlliCH I10 KaXKI0U TeEME.

IIpupoanbie Boabl U TpeOOBaHUS, MPeAbIBJIsAeMbIe 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. [Iporieccrl 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  TEXHOJIOTHYECKHX cxeM. OCHOBHbIE KpUTepuu [Jjisi 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, TMOTYMHEHHBIA 3akoHy Jlapewn.
Knaccudukanus anmapatoB. OcOOEHHOCTH MaKpOMPOIEKUBAHUA. Y CTPOMCTBO
O0apabannoro cuta. Lleas u 3¢ PekTuBHOCTE MUKPOPUITBTPOBAHUS.



DuUIbTPOBAHUE 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 BBOJUTCA B HUXXHHUE CJIOW 3arpy3kud U (UIBTPYETCS CHU3Y BBEPX 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 CJIOSX 3arpy3KH, XapaKTEPHU3YIOMMXCS OOJbIION
IPSI3€EMKOCTBIO, BCJIEJCTBUE YEr0 CHWIKAETCS NPHUPOCT TMOTEpPh Haropa.
OcBeTnuTeNb KOHTAKTHBIM MPUMEHSIIOT Ha BOJIOOYMCTHBIX KOMILJIEKCAX JIFOOOM
MPOITYCKHOM CIOCOOHOCTH B OJHOCTYIEHYATHIX CXEMax OYMCTKHA BOJBI TIPHU
COJICp’)KaHMM B3BEIICHHBIX BelIecTB B HeW a0 120 mr/m m makc, nBetHocTH 120
rpaa. Ha BOJOOYMCTHBIX KOMIUIEKCAX TIEPEN OCBETIIUTEISAMH KOHTAKTHBIMU
npelycMaTpuBaloT cuta OapabaHHBIE M BXOIHYIO Kamepy, 00eCleuMBaroIlyio
YaCTUYHOE YJAJI€HUE U3 BOJIbl B3BEIIEHHBIX BEIIECTB, CMENIEHUE U KOHTAKT BOJbI
C peareHTamu, a TaK)Ke BbIJICJICHUE U3 BOJbI BO3AYyXa.

[Ipu BomOMOATOTOBKE MPUMEHSIOT KOHTakTHbie ocBerTiauTenu KO-1 (6e3
NOJIEPKUBAOLIMX CIIOEB C BOJSAHOU mpombiBKOM) 1 KO-3 (¢ moanepx’uBaronmmu
CIOSIMM M BOJOBO3AYIIHOW mpombiBKOW). B ocBernutene KO-1 ycrtpauparor
pacipeeTuTeNIbHYI0 CUCTEMY C MPUBAPEHHBIMU BIOJb NEPPOPUPOBAHHBIX TPYO
OOKOBBIMHU MITOPKAMH, MEKIY KOTOPHIMU Pa3MEIAIOT MONEPEYHbIE MEePEropOIKH,
JeNsIue ToJA TpyOHOE TMPOCTPAaHCTBO Ha OTAEIbHBIE sueiiku. OTBepcTus
muameTpoM 10—12 MM pacmosiaraloT B HUKHEH 9acTH pachpeieTUuTeIbHBIX TPYO
B JIBa psijia B MIAXMaTHOM MOpsiaKe ToJ yriaoMm 30 K BEpPTUKAIBHOW OCH TPYOBI.
COop oCcBeTIICHHOW U MTPOMBIBHON BOJBI OCYIIECTBIISIETCS KEI00aMHu.

Oo0e33apakuBaHue BOAbI
Mertoasl 06e33apaKuBaHUS BOIBI

MexaHnueckasi OUMCTKa BOJIBI C MMOMOIIBIO MECYAHbIX (PUIBTPOB HE CHacaeT
OT MHUKPOOPTaHU3MOB, KOTOPbIE MOTYT CTaTh BO30OYyIUTEISIMU OOJIE3HEH WIH
MPUBECTH K TMOMYTHEHUIO BOAbL. [l03TOMy [OMOJHHUTENHHO HEOOXOAUMO
MPUMEHSTh CIENHAbHBIE MEphl i o0e33apaxkuBaHus Bonbl. [Ipu BeIOOpE
criocoba oOe33apakuBaHMs BOJIbl B OacceliHe HEOOXOJMMO YYHMTHIBATH IIIOCHI U
MHUHYCBI KaXKJIOr0 crocoba 00e33apakiuBaHuUs.



XJI0pUpOBaHUE BOJBI

O30HMpPOBAaHUE BOABI

O6e33apaxxuBanue Y @-nyyamu
O6e33apakuBaHue MOJIMMEPHBIMU peareHTaMu

Jle3onopanusi BoAbl, yaajJeHHe TOKCUYHBIX OPraHHYeCKUX 1 MUHEPAJIbHBIX
MHUKpPO3arps3HeH U

TpanuuuoHHBIE NpPUEMBbl XJIOPUPOBAHUSA BOJbI, CoOJEpKalled (QEeHObI.
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.
JledbTtopupoBanue BOJABI TOKAa3aHO JHUIIb TOrJA, KOTJAA JUIS O30POBJICHHS
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 OIpeAelIeHHOW MecTHOCTH. Jliig yhaneHus u3 BOIbI M30BITKA
¢dTopa mMpemIoKEHO MHOXKECTBO METOJO0B, KOTOpPbIE MOXHO pa3ieluTh Ha
peareHTHbie (METOABl OCaXIEHUs) U (GUIbTpallMOHHBIE. PeareHTHBIE METOJbI
OCHOBBIBAIOTCS Ha cOpOLMU (TOpa CBEKEOCAKIECHHBIMU ATFOMUHUS UM MarHUs
TUAPOKCUIAMU. DTOT METOJ] PEKOMEHIAYETCsl it 00paOOTKH 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 BoJbl. BeiOOp 10361 (hTOpa MOKEH 00€CTeunTh MPOTUBO-
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 COJCpKAaHWE B HEH (PTOpP-MOHA MOJDKHO OBITH B
npegenax 70-80% OT MaKCUMaJdbHBIX 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), xpemuuedropuctyro xkuciaory 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 HpOTSKEHUU roAa J00ABISIOT OJAMHAKOBYIO 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 npesbimaer 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
ucnonb3ytot 103y 0,8 mr/in gprop-uona, npu 26-30 °C u Beiiie - 0,7 mr/i.

O0e3xesie3nBaHNE MPUPOIHBIX H 000POTHBIX BO/.
JlemaHranamusi BOAbI

XapakTepuCTHKa W YCIIOBHS NPHUMCHCHHS PEArcHTHBIX M Oe3pearcHTHBIX
METOJIOB  00C3XKEJIC3UBAHUS BOJBI. TEXHOJOTMYECKHE CXEMbI YCTaHOBOK
oOe3keNe3MBaHUsl BOABI M OYUCTKH IMOJ3EMHBIX BoJ B Imiacte. CyIIHOCTh |
O0COOCHHOCTb METOJIOB "cyXxoi punbTparuu', adpanuu 1 GaoTaruu.

HpOCKTHpOBaHI/le BOJOOYMCTHBIX KOMILIEKCOB X03SIHCTBEHHO-
IIUTHEBOTO BOI[OCHaﬁ)KeHI/IH

Cucrema BOJIOCHAOXKEHMSI KaK KOMIUIEKC HWHXKEHEPHBIX COOPYKEHUU st
3a00pa BOJABI U3 UCTOYHMKA BOJAOCHAOXKEHUS, €€ OYUCTKU, XPAHEHHUS W MOJA4YM K
norpebutensaMm. PacdeTsl CyTOYHOro pacxoja Ha HYX bl HAaCEJIEHHOTO ITyHKTA.
X03sICTBEHHO-TIPOTHUBOIIOKAPHAs CXeMa BOJIOCHAOKCHHS.

Bopb06a ¢ 3apacTanueM U KOppo3ueil TPyO U 000pyA10BaAHUSA CUCTEM
BOJOCHA0KeHUs

Oo0padoTka oxJsiaxaa0Iel BoabI

Lenpto cTabunu3anoOHHONW OO0PaOOTKM OXJaKIAIOMIEH BOJBI SIBISETCS
MPEIOTBPAIICHHE TPH TIOMOIIN XUMHYECKUX PEAareéHTOB IMPOTEKAaHUsS MPOIECCOB
KOppO3UH, HAKUIIeOOpa3oBaHus, OM0OOpacTaHUil B OXJIaXXIaeMOM OO0OpYIOBaHHUH
B MHTEpBaJIe MapaMEeTPOB, COOTBETCTBYIOIINX YCIOBUSAM paOOTHI TaHHON CHCTEMBI
OXJIQXKICHUS.

B kadectBe  XMMHYECKMX  pEAreHTOB Ui  MPEAOTBpAIICHUS
HAaKUIEOOpa3oBaHUsI ¥ KOPPO3MHM TPUMEHSIOT HMHTHOUTOPHI, 00Jagaronue
CBOMCTBOM MWHHUMH3UPOBATH JaHHBIC TPOIECCHl MPH HU3KUX KOHIIEHTPAIUSX.
s obecrieueHrss ONTUMAIBLHOTO  BOJHO-XUMHYECKOTO PEKHMa  CHUCTEM
OXJXKIICHUS MOTYT TPUMEHATHCS Cpa3y HECKOJIbKO HWHTHOUTOPOB, KOTOPHIC



JOJKHBI YCUIIMBATh ACHCTBUE IPYT APYyra.
CnenuajibHbIe METO/IbI 00PadOTKH BOABI

He3onopanuss — YCTpaHEHHME 3amaxa BOJIbI, JOCTUIaeTCs aj’pUpPOBAHUEM,
00pabOTKON OKUCIUTENSIMH, PUIbTpALIUEN Yepe3 CJIOH aKTUBUPOBAHHOTO YTJIsl.

OO0e3:xene3nBaHne — yAajleHUE N30BITOYHOIO COJEP)KaHUS COJIEH JKesesa,
OCYUIECTBIISIETCSI HAa CIEUUAJBHBIX COOPYXKEHUSX — TpPagupHiIX (B HHUX BOJbI
pa3opsrusaercs). [Ipu stom Fet+2 okucisercs, nepexoauT B MaJIOpPacTBOPUMYIO
dopmy Fe+3 u B nanbHeiineM 3a1epKUBaETCs B OTCTOMHUKAX WU Ha QUIbTpPaX.

YMmsaryenue — MeToJl yJajaeHus cojei xxectkoctu. Hambosee crapeiii Metoa
— M3BECTKOBO-COAOBBIM. COBpPEMEHHBIE METOABI OINPECHEHUS OCHOBAaHbI Ha
OPUMEHEHUH HOHOOOMEHHBIX CMOJ. HMOHUTBI MOTrYyT 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 METO0B
ONPECHEHHUs: AUCTWUISALMUSA, XHUMHUYECKHe (peareHTHble, HWOHHBIH OOMEH),
UCIIOJIb30BAHUE HOJIYITPOHULIAEMBIX MeMOpaH (runepdunabTpanus),
EKTPOANAIINS.

Jle3akTuBaIusi — METO/bI, TTO3BOJISIONINE YAISITh U3 BOJbBI PaJIMOAKTUBHBIE
uzoronel. Koarymsius, otcramBaHue W GUIBTpaIds CHUKACT COJIEpKAHUE
pamuoakTuBHBIX BeriecTB Ha 70-80%. C menpio Oosee TIIyOOKOHM Je3aKTHBAIUU
UCITONIB3YIOT (PUIIBTPAIHIO Yepe3 HOHOOOMEHHBIE CMOJIBI.

HedropupoBanue. B ciaydae HeoOXomuMocTd ynaneHus QTopa ee
GWIBTPYIOT Yepe3 aKTHBUPOBAHHYIO THUIPOOKHCH altfoMHHHsA. MHOTIA mMmeercs
BO3MOXKHOCTh YMEHBIIIEHUsT (PTOpa B BOJAC 10 ONTHUMAJIBHBIX BEJIWYUH 32 CYET
pa3BelicHUsI BOJOH W3 JPYyroro BOJOUCTOYHHHKA, B KOTOPOH CONEPIKUTCS
MUHHMAaJIbHOE KOJUYECTBO PTOpa.

dTOpUpOBaHKE BOIBI IPOU3BOIUTCA C LENbI0 TpoMIakTuku Kapueca. [Ipu
HU3KOM cojiepaHuu F B Bozie cTporo mo3upyroTcsi pacTBOPHI (pTopcomepKammx
peakTuBOB ((HTOPHUI WU KPEMHUNGDTOPHUT HATPHS U JIP.).

Jlerazamusi — METOABI HAMpaBlIEHHbIE Ha YJAJICHHE Pa3HOOOPa3HBIX
TOKCUYECKUX BEMIECTB (B TOM 4HcClIe W OOEBBIX OTPABISIIONINX BEIIeCcTB). 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 0MOJIOTHYECKOH OYHCTKH CTOYHLIX BOJI
CocTaB ¥ CBOIiCTBA NPOU3BO/ICTBEHHBIX CTOYHBIX BOJI

B 1npousBoACTBEHHOM BOJOCHA0XKEHUU BOJY HCHOJB3YIOT PAa3IUYHOTO
KauecTBa:

MUTHEBYIO, KOTOpasi IpeAHaA3HAUCHA JIJIs1 XO3IMCTBEHHONUTHEBBIX 1IEJICH;

TEXHUYECKYIO CBEXKYI0, KOTOpas 3a0upaeTcsi U3 MPUPOJHOTO UCTOYHUKA U
noAa€Tcss IS TPOU3BOJCTBEHHBIX IIeJiel (OUMILEHHAsT WM HE OYHUILIECHHAs)
HETMOCPEJCTBEHHO MOTPEOUTENSIM WM Ha BOCIIOJHEHHUE CHCTEMBI OOOPOTHOIO
BOJIOCHAOKCHUS;

TEXHOJIOTUYECKY0, TPUTOTOBJICHHYI) U3 TEXHUYECKOW BOABI MyTeM
UCIIOJIb30BaHUSI  CICIHAIBHBIX  TEXHOJOTHYECKUX  MNpuéMoB  (yMSTYEHHE,
obeccoiiBaHWe U T.II.) B 3aBUCUMOCTH OT TpeOOBaHUM, MPEABABIIEMBIX
IPOU3BOJICTBOM;

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

MOCJIEJIOBATENIbHO HMCIOJIB3YEMYI0, KOTOpas pacxoJyeTcs MOoOouepEaHo B
HECKOJIbKUX TPOU3BOACTBEHHBIX MpoOIleccax 0e3 MPOMEKYyTOUHOUW 00pabOoTKU u
OXJIAXKICHUS;

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

CrouHble BOABI — O3TO BOABI HCIOJB30BAaHHBIE Ha IPOU3BOJICTBEHHBIE,
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
HACEJNIEHHBIX IYHKTOB B pe3yjibTaTe BbINAACHUS aTMOCHEpPHBIX OCAJIKOB WIH
MOJIUBKH.

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

IIPOU3BOJCTBEHHBIE — UCIIOJIb30BAHHBIE B TEXHOJOTMYECKUX Ipoleccax (He
oTBeuamImue Oosiee TpPeOOBaHUAM, TPEABABISIEMBIM 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 3JaHUM, a TaKKe OT JYIIEBBIX YCTAaHOBOK,
MMEIOIIUXCS HA TEPPUTOPUU MPOMBIILICHHBIX MPEANPUATUN;

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

Knaccudukanuss MeToa0B 0CaIKOB, YILIOTHEHHE
KOHAMIIMOHHUPOBAHME 0CATKOB

YIoTHEHHE OCAaJAKOB CTOYHBIX BOJ SIBJISICTCA MNEPBHUYHOM CTagueu HX
o0paboTku. PacnpocTpaHeHbl TpaBUTALMOHHBIM W (DIOTAIMOHHBIN METOJIbI
YIUIOTHEHUS, OCYIIECTBIISIOMMNECS B OTCTOMHHMKAX-YIUIOTHUTEISAX B YCTaHOBKax



HaropHo# (motanuu. [TpuMenHseTcs Takke IEHTPOOESIKHOE YIUIOTHEHNE OCAIKOB B
MUKIIOHaX ® TeHTpudyrax llepcrnekTHBHO BHOpAIMOHHOE YIUIOTHEHUE ITyTeM
GuUIBTPOBAaHUS OCaaKa CTOYHBIX BOJ 4Yepe3 (GUIBTPYIONIUE TEPETOPOJKH WU C
MTOMOIIBIO TIOTPYKEHHBIX B 0CaJI0K BUOPATOPOB

Crabunuzanus OCagKOB HCIONB3YeTCA IS Pa3pylIeHUs OMOJIOTHYECKH
pas3naraeMoil 4acTH OpPraHMYECKOTrO BEIIECTBAa, YTO MPEIOTBpAIlacT 3arHUBAHUE
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 OPTraHUIECKOTO 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 00paboTku coctaBiseT 10 40% CTOMMOCTH BCeX 3aTpaT Npu o0paboTKe
ocajka, Mod3TOMY BeseTcsl pa3paboTka U BHEApEeHHE 00jiee SKOHOMUYHBIX METOOB
KOHIUITUOHUPOBAHUS TETJIOBOU 00paboTKH, 3aMOpaKUBaHUS u
DIIEKTPOKOATYJISTIUH.

OO0e3BOXKMBAHUE OCAJKOB CTOYHBIX BOJ IMPEAHA3HAYCHO JUISI TOTYYCHHS
Iu1aKa ¢ 00beMHON KOHIICHTpaIuel noauaucnepcHoi teepaoi 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 BO3JYIIHOM Cpeibl OOYCIOBUIIM pa3pabOTKy M MpUMEHEHue Ooliee
3G (PEeKTUBHBIX METOJIOB 00€3BOXKMBaHUA. Tak, 0CaAKW MPOMBINIJIEHHBIX CTOYHBIX
BOJg  00€3BOXKMBAIOTCA  BakyyM-(QuUIbTpoBaHHMEM  Ha  (QUIbTp-TIpeccax,
HneHTpuyrupoBaHueM u BUOpaIMOHHBIM (uinbTpoBanueM. (OO0e3BOKHUBaHHE
TEPMUYECKOU

Cymikoil mpuMeHseTcs Il OCaJKOB, COJIEPKAIIUX CHJIBHO TOKCUYHBIE
BEIIECTBA, KOTOpbIE TEpel JIMKBUJAIMEH U yTWIM3AIMed HEoO0XO0IuMO
o0e33apaxuBaTh. lllmpokoe BHeApeHHE TMPOLIECCOB TEPMHUUYECKOW  CYIIKH
OTPaHUYMUBAETCS BHICOKOM CTOMMOCTBIO MTPOIIEcca OYUCTKH.

JIukBHUaNUg OCAJAKOB CTOYHBIX BOJ| MPUMEHSETCS B TE€X CiydasX, Korjaa
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 JUKBHIAIMHA OCATKOB 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
HMCTOYHUKOB TETUTIOTHI. OCaKMU CKUTAIOTCS HA CTAHIUSAX OYMCTKH 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'mapoMexaHMUeCKyl0  OYMCTKY  NOPUMEHSIOT [ YJAJeHus U3
IIPOU3BOJCTBEHHBIX CTOYHBIX BOJ HEPACTBOPUMBIX mnpumeceid. (OCHOBHBIMHU
MIPOLIECCAMHU TMAPOMEXAHNYECKON OUUCTKHU SIBISFOTCS:

* IMPOLIC)KMBAHME CTOYHOM IKUIAKOCTH YEpPE3 PEIETKH W CETKH I
BBIJICTIEHUS KPYIIHBIX TPUMECEN U IOCTOPOHHUX MPEIMETOB;

* YIJIaBIIMBAaHHUE B IIECKOJIOBKAX TSKEIbIX MPUMECEH, MPOXOIAIIMX Yepes3
PELIETKH U CETKU;

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

* yJlaJIEHNUE TBEP/IbIX B3BEIIEHHBIX YAaCTUI] B THAPOLMKIOHAX;

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

XyuMHYeCcKasi OUUCTKA CTOYHBIX BOJ

K  ¢usuko-xumMudyeckumM MeTOJaM OYHUCTKHM CTOYHBIX BOJ OTHOCST
daoramuio, amcopOIMIO, HMOHHBIA OOMEH, OKCTPAKIMIO, BBHIIApUBAHUE,
JTUCTUJUISIIIAI0, OOpaTHBIM OCMOC U YIbTpadWIBTPALMIO, 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 HHOTO METO/Ia OUUCTKHU
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
KOHIICHTpAIlMM B  HUX  3arps3HEHUN, HEOOXOAUMBIX MATEpUAIbHBIX 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 BbicokoTemmepatypHbie (900-1000 0C) mpoayKTel ropeHust
TorMBa. B Xoje peakuuu OpraHuYecKue KOMIIOHEHTBHI CrOparoT, MUHEpajbHbIC
MPUMECH YHOCATCS BMECT€ C JbIMOBBIMH Ta3aMH, a >XHJIKOCTb HCIapsETC.
Ncnonb3yroT nogo0HbIH ¢c1oco0 BOAOOYMCTKH JJIs YIaJIeHUSI BBICOKOTOKCUYHBIX U
TPYAHOPA3PYIIAEMbIX OPTaHUUYECKUX COCTUHEHHUII.

TepMHUUECKHIT METOJT OKHUCIICHHSI OCYIIECTBIISIIOT MPU MOMOIIM KaMEpHBIX,
IIAXTHBIX, UKIOHHBIX Medeil. OTpaHMYMBACT HCIOJIb30BaHHWE JAHHOIO CIoco0a
BOJIOOYMCTKHU BBICOKHN pacXo/] TOIJIMBA.



XKunkodasHoe okucieHue («(MOKpOE» CKUTAHUE)

CymHOCTh METOa 3aKII0YAECTCA 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 JJIsl 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 (OIS, CHEra, rpajia), 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
BUJIbl CTOKOB Ha 00OBEKTE, IOITOMY KOMIUIEKCHAs CUCTEMA OUMCTKU 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.



YTBep:xkaenne paboyed nporpamMmmsbl 0e3 H3MeHEHHH

Pa6ouas nporpamma 6e3 n3aMeHeHui yrBepxkaeHa Ha 2020/2021 y4e6GHbIH rof.
[Tporokon Ne 11 3acenanus kadenpsl ot «21» mas 2020 r.
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YrBepxaenue padoueii nporpaMmmsl 6€3 H3MeHEHH I

PaGouas nporpamma 0e3 usmeHeHuit yrBepxkieHa Ha 2021/2022 yueOHbIiH ro.
IIporokon Ne 12 3acenanus kadenapsl ot «14» mas 2021 1.

3aBeayroluii kadeapoii V ‘/'7 B.A. YBapos
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