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1 He.]]l/l " 3312491 U3YYCHUA TUCHHUIIINHBI

Henp qucuuruinabl — @opMUpoOBaHUE 3HAHUN, YMEHUN U HABBIKOB 11O MPOEKTUPOBAHUIO CUCTEM BO-
JOOTBEACHUSI IPOMBIIIIICHHBIX TPEIIPUITUH.

3amaun ITUCHUILIMHEL:

- CdopmupoBarh y 00ydaromuxcs 0a30BbIEe 3HAHUS O CUCTEMax BOJOOTBEICHHUS ITPOMBIIUICHHBIX
MPEANPUATHIA, BKIIFOYasi CUCTEMBI 0OOPOTHOTO U TIOBTOPHOTO BOJIOCHAOKEHUSI.

- Hayuuth onpenensath pacyeTHbIC MapaMeTPbl CUCTEM BOJIOOTBEICHHS MPOMBIIIJICHHBIX MPEIITPHS-
THH.

- IlpuBUTH HaBBIKM TPOCKTHPOBAHMS CETEH M COOPYKEHHI BOJIOOTBEACHHS MPOMBIILICHHBIX MPE-
MPUATHIA, BKIIOYAsi OYMCTKY IPOU3BOJICTBEHHBIX CTOYHBIX BOJI C IIEIIBIO HCIIOJIB30BAHMSI B CHCTEMAX
000POTHOTO ¥ TOBTOPHOT'O BOJOCHAOKEHUS.

2 MecTo nucHUILIHHBI B cTpyKType OITOIT

Hucnurnnuna «BogooTBeIeHne MPOMBIIIIIEHHBIX MPEIIPUSATHIN» OTHOCUTCS K AJICKTUBHBIM JTUCITH-
wnHaM brioka 1 yue6Horo nnana, popmupyemMoi yuacTHUKaMu 00pa30oBaTeNbHBIX OTHOIICHUH.
Heo6xoauMbIMu yCITOBUSIMH 711 OCBOCHHS TUCIUIUIUHBI SIBIISTFOTCS:
- 3HaHMsI YCTPOMCTBA ceTell U COOPYKEHUN BOJOOTBEICHUS;
- METOJIOB BOJIOTIOJITOTOBKH, OUMCTKH CTOYHBIX BOJI, CTPOUTEIHCTBA BHYTPHUILIONIAIOYHBIX CETEH
BOJIOOTBEJICHUS,
- YMEHUS BBIIOJIHATH TEXHOJOTUUECKHUE U THIPABINYECKUE PACUEThI OCHOBHBIX COOPYKEHUH.

Conep;xaHI/Ie JAUCHUINIMHBI ABJIACTCA JIOTUUCCKUM IIPOAOJDKCHUCM COACPIKAHNA JUCHUITINHBI «Bo-

JIOCHA0’KEHNE U BOJOOTBEIEHNE C OCHOBAMU TUAPABIUKN» U MOXKET CIYKUTh OCHOBOW JJIsl BBIIIOJIHEHUS
BKP.

3 TpeOGoBaHus K pe3yJbTaTaM OCBOEHUS! IMCHUTIIMHbI

Hpouecc HU3YUCHUS JUCHUIIJIMHBI HAITPABJICH Ha (I)OpMHpOBaHI/Ie CJICAYIOIUX KOMIIETEHIIUHN

Tabnuua 3.1
Kon u HanmeHnoBanue komrne- | Kox m HaumMeHoBaHMe HHIUKaTOpa AocTmwxke- | Ko n HauMeHoBaHue pe3yibTara 00y-
TEHLUU Hust komnereHn (/1K) YEHMsI 10 AMCLMIIIMHE

1 2 3
3Hatb: [IKC06-1.1-31 nepeuens ucxoo-
HbIX OGHHBIX OJ151 NPOEKMUPOBAHUSL CU-
cmem 60000MBeOEHUsL NPOMBILULEHHBIX
npeonpusmuil
Ywmers: [IKC 06-1.1-V1 gvibupame uc-
XOOHble OaHHbLe OJist NPOEKMUPOBAHUS
cucmem 80000MEeOeHUsL NPOMbLULLECH-
HbIX RPeOnpusimuil
Brnaners: I[IKC 06-1.1-B1 nasvikamu
NPOEKMUPOBANUSL CUCTHEM 80000MEede-
HUSL NPOMBIULIEHHBIX NPEONPUSIMULL ONUL-
PasAch HA UCXOOHblEe OAHHbLE
3uarte: [IKC06-1.2-31 nopmamueno-
TIKCo6-1.2. Boibupaem nopmamusno-mex- | mexpyueckue u HOpMAmMuUeHoO-Memooue-
HUYecKue 1 HOpMAamueHo-memoouyeckue 00- | ckue OOKyMeHmbl 05 NPOCKMUPOBAHUS
KyMeHmbl 05l RPOEKMUPOGAHUS CUCTEMbL | CUCTEM 60000MEE0CHUs NPOMbIULLEH-
HbIX npeonpusmuil

1IKCo6-1.1. Buibupaem ucxoomvle darnHovie
0J151 NPOEKMUPOBAHUS CUCTEM (COOPYIICEeHUs)
IIKC0s-1 Cnocoben gvinoi- 6000CHaDIICEHUs. (60000MBEOEH L)
HAMb pabomul O NPOEKMUPO-
8aHuIo cucmem 6000CHAOIICENUSA
u 60000meedeHus




KOH 1 HAMMCHOBAHUEC KOMIIC-

KOﬂ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKE-

KOH 1 HAUMCHOBAHUE pE3yJibTaTa O6y-

TSHIUU Hus komnereriun (MJIK) YEHMS 110 TUCIUTIIINHE
1 2 3
(coopyaicenust) 6o0ocnabocenust (6oooomee- | Ymets: [IKC06-1.2-V1 npumenams na
denust) NPAKmuKe HOPMAMUGHO-MEXHUUECKUE U

HOpMamueHoO-Memoouyeckue 0oKy-
Menmuyl 018 NPOEKMUPOBAHUS CUCTEM
80000mMEe0eHUs NPOMbIULTIEHHBIX Npeo-
npusamuii

Bnaners: [IKC06-1.2-B1 nasvikamu
NPOEKMUPOBAHUSL CUCTHEM 80000MEede-
HUSL RPOMbBIULTIEHHBIX NPEONPUSMULL C UC-
N0Ib308AHUEM HOPMAMUHBIX OOKYMEH-
moe

IIKCo6-1.3. Bvibupaem munosvie mexnuue-
CKUe (mexHonocuuecKue) peuieHus cucmemvl
(coopyarcenus) 6o0ocHabceHus (6000omae-
OeHus) u adanmupyem ux 8 COOnMeemcmeuu ¢
MeXHUYeCKUM 3a0aHuem

3uatk: [TKCo6-1.3-31 munoeswvie mexuiu-
yeckue (MexHolocudecKue) peuers Cu-
cmem 60000MBEOeHUsL NPOMBILULEHHBIX
npeonpusmuii

Ywmets: [IKC08-1.3-V1 svibupams mu-
nogvle mexHuyecKue (MexHonocuyecKue)
peuienus cucmem 60000mMeedeHUs npo-
MBIUTEHHBIX NPEOnPUATIULL

Bnaners: [1KCo06-1.3-B1 nasvikamu
NPUMEHEHUs. MUNOGLIX MEeXHUYECKUX
(mexHono2uecKux) peueHutl npu npoex-
MUpoOBaHUU cucmem 60000MeeOeHUs!
NPOMBIULICHHBIX NPEONPUSMULL

IIKCo6-1.4. Buibupaem munogvie KOMNOHO-
B0UHbIE PEULeHUs] CUCEMbL (COOPYIHCeH )
6000cHabIcenust (60000meedeHst)

3Hatb: [IKCos-1.4-31 munoewie komno-
HOBOYHO20 PeuleHUsi CUCmeM 80000mee-
OCHUsL NPOMBIUICHHBIX NPEeONPUSMULL

Ywmets: [IKC0s-1.4-V1 svibupams mu-
N0Bble KOMHNOHOBOUHO20 PEULEeHUs. CU-
cmem 80000MEeOeHUsL NPOMBIULLEHHBIX
npeonpusmuil

Bunaners: [1KCo06-1.4-B1 nasvikamu
NPUMEHAMb NPU NPOEKMUPOBAHUYU MUNO-
8ble KOMNOHOBOUHO2O PeUleHUs CUCTEeM
80000MEe0eHUs NPOMbIULIEHHbIX NPeO-
npusamuil

IIKCos-2 Cnocoben 6vinoin-
HAMb 000CHOBAHUE NPOCKMHBIX
pewienuil cucmem 6000CHabIICe-
HUA U B0000MEEOCHUS

IIKCo¢-2.1. Bvibupaem u cpagnusaem npo-

eKmHble PeuleHUsi CUCTEMbL (COOPYICEHUsL)

8000cHabdCeHUs (60000meedenus), obecne-

yueaiowue GbINOIHeHUe MPebOBAHUT MEXHU-
4ecK020 3a0aHUs.

3Hate: [IKC06-2.1-31 npoexmnvie pe-
wieHus cucmem 60000meedenUs npo-
MOBUUAECHHBIX NPeOnpUsImul

Ywmers: [TIKC06-2.1-V1 evibupams u
CpasHUBAMb NPOEKMHbLE PEULeHUsL CU-
cmem 80000MEeOeHUsL NPOMBIULIEHHbIX
npeonpusmui

Brnaners: ITIKCos-2.1-B1 nasvikamu
NPOEKMUPOBAHUSL CUCIEM 80000MEede-
HUSL NPOMBIULIEHHBIX NPEONPUSMULL

IIKC06-2.3. Bvinoansiem eudpasiuyeckue
pacuémul 60000MBOOAUWUX Cemell

3uatb: [IKC06-2.3-31 memoout euopas-
JUYECKUX paciemog cemeti 60000mesede-
HUSL RPOMBIUIEHHBIX NPeOnpUsmul

Vwmers: IIKCo06-2.3-V1 evinoaname cuo-
pasiuyeckuil pacuem cemei 60000mee-
Oenust NPOMbBLIUIICHHBIX NPEONPUSMULL

Brnaners: IIKCos-2.3-B1 nasvikamu
NpOeKmMuposanus cemetl 60000MEeOCHUs.
NPOMBUULCHHBIX NPEONPUSIIMULL

3uate: [IKC06-2.4-31 memooul eudpas-
JIUYECKUX PACYemo8 GHYMPEHHUX cemell




KOH 1 HAMMCHOBAHUEC KOMIIC-

KOﬂ 1 HAUMCHOBAHUEC UHAUKATOPA JOCTUIKE-

KOH 1 HAUMCHOBAHUE pE3yJibTaTa O6y-

TSHIUU Hus komnereriun (MJIK) YEHMS 110 TUCIUTIIINHE
1 2 3
60000MEe0eHUst NPOMBIULICHHBIX NPeO-

IIKCo06-2.4. Buinoansem eudpasiuieckue
pacuémul 6HYMPEeHHUX CUcmeMm 86000CHAO Ce-
HUs U 60000MEedeHUs

npusamuil

Ymers: IIKC06-2.4-Y1 gbinonnams euo-
pasiuyeckuil pacuem 6HYmpeHHux cemetl
80000MEe0eHUs NPOMbIULTIEHHBIX Npeo-
npusamuil

Bnanerts: [IKC06-2.4-B1 nasvikamu
NPOEKMUPOBAHUsL GHYMPEHHUX Cemell 80~
000meedeHUst NPOMBIULIEHHBIX NPEOnpU-
amuil

TIKCo6-2.5. Paccuumviéaem oCHOGHble mex-
HoNo2UYecKue napamempul pabomol Cu-
cmembl (coopyacerust) 6000CcHabICerUs (80-
doomeeodenust)

3uath: [IKC06-2.5-31 Ocrosnvie mexto-
JloeuyecKue napamempul CUCem 8000~
0meedeHUs NPOMbBIULEHHBIX NPeOnpPUsi-
muil

Ywmets: [IKC06-2.5-V1 paccuumevieamo
OCHOGHbIE MEXHONIO2UYeCKUe napa-
Mempbl cucmem 60000mMeedeHus npo-
MBLUTICHHBIX NPEORPUAMULL

Bnaners: [1KCo06-2.5-B1 nasvikamu
NPOEKMHBIX PACUENO8 COOPYICEHUTL CUU-
cmem 80000MEeOeHUsL RPOMBIULLEHHBIX
npeonpusmuil

4 O0neM TUCHUILIHHEL

OO0t 00beEM IUCHUILIMHEBL COCTABIAET 3 3aueTHbIe equHuIb], 108 yacos.

Tabnuma 4.1.
AyIUTOpHBIC 3aHATH/KOHTaKTHas pabdoTa, | CamocTos-
- ®opMma npome-
@ Kvpe/ gac. TeJbHAs pa
opma ype 60Ta Konrpous JKyTOYHOM arTe-
oOyuenns | cemecTp [Ipaktuueckne | Jlaboparop- ’
Jlexuun p CTaiu
3aHITHS HBIC 3aHITHS gac.
Ounas 4/8 12 22 - 74 - 3a4er
I'e} -
Ho 5/A 12 20 - 76 - sauer
3a09Hast

5 CTpyKTypa U coepkaHue TUCUUILTUHBI

5.1. CTpykTypa IUCUHUIIINHBI

o4Has ¢opma o0ydenusi (OPO)

Tabmuua 5.1.1

CTpyKTypa AUCIUITIIHHEL AYHTOPHIE 32H5I-
THS, Yac. OueHou-
Ne Ho- CPC, | Bcero, Kox MJIK HOE cpen-
n/m | mep Haunmenoanue pas- 11 Mp. | JTa6. Jac. yac. CTBO
pas- nena
Jena
1 2 3 4 5 6 7 8 9 10
CucreMbl BOIOOTBELE- IIKCns-1.1, | YcrHbIH
1 1 HUS  TPOMBIIUIEHHBIX 2 2 0 6 10 [NKCng-1.2, onpoc
peanpUITUI [NIKCas-1.3,




CrTpyKTypa AUCIUTUTHHEI AYZTODHEIC 3aH3-
THSI, Yac. OrneHou-
Ne Ho- CPC, | Bcero, Koxg MJIK HOE cpen-
n/o | Mep HaumenoBanue pas- 1 Mp. | JTa6. yac. yac. CTBO
pas- Jena
nena
1 2 3 4 5 6 7 8 9 10
IIKCnuB-1.4,
I[IKCxaB-2.3
I[IKCns-2.4
MexaHndeckue METObI IIKCnas-1.1, ITuce-
OYHCTKHU MPOU3BO/- IIKCnaB-1.2, | MeHHBIN
CTBEHHBIX CTOYHBIX BOJI IIKCnB-1.3, ompoc
2 2 2 4 0 8 14 IKCap-1.4,
IIKCnuB-2.1,
I[IKCxaB-2.5
Bronornueckue MeToIbl TITIKCgs-1.1, ITucs-
OYNCTKHU TIPOM3BO/I- TIIKCnB-1.2, | MeHHBIH
CTBEHHBIX CTOYHBIX BOJI TIKCns-1.3, ompoc
3 3 2 4 0 8 14 NKCrp-1.4
T[IKCnus-2.1,
I[IKCxas-2.5
XUMHYECKHE  METOIBI TIKCns-1.1, ITucse-
OYNCTKHU TIPOM3BO/I- TIIKCnB-1.2, | MeHHBIH
CTBEHHBIX CTOYHBIX BOJ TTIKCns-1.3, ompoc
4 4 2 4 0 16 22 NKCrs-1.4
T[IKCns-2.1,
[IKCns-2.5
DU3UKO-XUMHAYECKUE TIKCns-1.1, ITucse-
METOJBl OYHUCTKU CTOY- IIKCnB-1.2, | MeHHBIN
HBIX BOJ TTIKCns-1.3, onpoc
5 5 2 4 0 16 22 KCap-1.4,
IIKCnB-2.1,
I[IKCns-2.5
Texnomornueckue T[TIKCns-1.1, ITuce-
CXEMBbl OYHNCTKH CTOY- IIKCnB-1.2, | MeHHBIN
HBIX BOJI Pa3JMYHBIX TIKCns-1.3, o1poc
NPOMBIIUICHHBIX Npe.- T[IKCns-1.4,
6 6 OPUSATUI 2 4 0 16 22 T[IKCns-2.1,
IIKCnB-2.3,
T[IKCns-2.4,
I[IKCns-2.5
IIKCas-1.1, Bo-
I[MKCng-1.2, | npocsl k
ITIKCnuB-1.3, 3a4ery
IIKCnuB-1.4,
6 | Bauer - - - 4 4 MKCs-2.1
ITIKCnuB-2.3,
IIKCnuB-2.4,
I[IKCxuB-2.5
Uroro: | 12 22 0 74 108

04HO-3204Hasi popma 00yuenusi (O3DO)

Tabmanma 5.1.2




CrTpyKTypa AUCIUTUTHHEI AYZTODHEIC 3aH3-
THSI, Yac. OrneHou-
Ne Ho- CPC, | Bcero, Koxg MJIK HOE cpen-
n/o | Mep HaumenoBanue pas- 1 Mp. | JTa6. yac. yac. CTBO
pas- Jena
nena
1 2 3 4 5 6 7 8 9 10
CucreMsl BOJIOOTBEJIEC- IIKCnB-1.1, | YcrHbiit
HUS  TPOMBIIUIEHHBIX [NKCng-1.2, onpoc
MpeaIPHUITUI I[IKCnB-1.3,
1 1 2 2 0 6 10 NKCrs-1.4
I[IKCxas-2.3
I[IKCns-2.4
MexaHn4ecKne METOBI TITIKCps-1.1, ITuce-
OYHCTKHU MPOU3BOJ- IIKCnaB-1.2, | MeHHBIN
CTBEHHBIX CTOYHBIX BOJ, IIKCng-1.3, oTIpoC
2 2 2 2 0 10 14 KCap-1.4,
I[IKCnB-2.1,
I[IKCnas-2.5
Buonornueckue MeToabl TIIKCns-1.1, ITuce-
OYHCTKHU TIPOM3BO/I- TIIKCnB-1.2, | MeHHBIH
CTBEHHBIX CTOYHBIX BOJI TIKCns-1.3, ompoc
3 3 2 4 0 8 14 NKCrs-1.4
T[IKCns-2.1,
I[IKCnas-2.5
XUMHUYECKHE  METOMIBI TIKCns-1.1, ITucse-
OYHCTKHU TIPOM3BO/I- TIIKCnB-1.2, | MeHHBIH
CTBEHHBIX CTOYHBIX BOJI TTIKCns-1.3, ompoc
4 4 2 4 0 16 22 NKCrs-1.4
I[IKCnB-2.1,
I[TIKCns-2.5
DusnKo-XUMHYECKIE T[TIKCns-1.1, ITuce-
METOJBI OYMCTKH CTOY- IIKCnB-1.2, | MeHHBIN
HBIX BOJI TTIKCns-1.3, onpoc
5 5 2 4 0 16 22 KCap-1.4,
IIKCnuB-2.1,
I[IKCxas-2.5
Texnomornueckue T[TIKCns-1.1, ITuce-
CXEMBI OYHCTKH CTOY- TIIKCnB-1.2, | MeHHBIN
HBIX BOJI Pa3JMYHBIX TIKCns-1.3, o1poc
NPOMBIIUICHHBIX Npe.- T[IKCns-1.4,
6 6 OpUSATUI 2 4 0 16 22 T[IKCns-2.1,
IIKCnB-2.3,
IIKCnB-2.4,
I[IKCxaB-2.5
ITIKCnuB-1.1, Bo-
I[KCng-1.2, | npocsl k
ITIKCnuB-1.3, 3a4ery
IIKCnuB-1.4,
6 | 3auer - - - 4 4 MKCap-2.1.
T[IKCnuB-2.3,
IIKCnuB-2.4,
I[IKCxuB-2.5
Uroro: | 12 20 0 76 108

5.2. Coneprxanue TUCIUTUITHHEL.




5.3. Coneprxanue TUCHUTUTHHEL.

5.2.1. ConeprkaHue pa3neiaoB JUCIUIUTHHBI (IUIAKTHICCKUAE STUHUIIBI).

Paznen 1. «Cuctembl BOJOOTBEACHHS IPOMBILUIEHHBIX PEANPUATHI». OCHOBHBIE CBEEHUS O pPa3BU-
THU CUCTEM BOJOOTBEJCHUS NIPOMBIILICHHBIX MPEANPUATHI B MUPOBOI U OTEYECTBEHHOM IpakTuke. Bo-
JonoTpeOJIeHne U BOJAOOTBEICHNE MpeAnpusaTiii. bamancoBeie cxembl. OCOOCHHOCTH BHYTPHILIONIAI0Y-
HBIX CeTel BOLOOTBeAcHMs. HopMaTUBHBIE JOKYMEHTBI 0 POCKTUPOBAHUIO, CTPOUTEIBCTBY M DKCILTya-
TallMy CUCTEM BOJIOOTBEJIEHUS MPOMBILUIEHHBIX NpeanpuaTuil. MicxonHble JaHHbIE 171 NPOEKTUPOBAHUS
cucreM BoJooTBeaeHHs. Kiaccuukanus npou3BOACTBEHHBIX CTOYHBIX BOJ U MX 3arpsI3HEHUM.

Pasnen 2. «MexaHn4eckre METObl OUMCTKU IIPOM3BOACTBEHHBIX CTOYHBIX BOJ». KadecTBO mpon3Boa-
CTBEHHBIX CTOUHBIX BOJ. [loka3arenu kauecTBa CTOUHBIX BOJA IPOMIPEIIPUITHNA. PexXUMbI MOCTYNICHUS
CTOYHBIX BOJ. Y CpEIHEHHE CTOYHBIX BOJ 10 pacxojaM U KoHLeHTpauusaM. [IpoekTupoBanue ycpequuTenei
Y HAKOIMMTEJEH CTOUHBIX BOJ. MeTO/1bl OUMCTKH CTOYHBIX BOJI IPOMBILUIEHHBIX NpeAnpuaTuil. Mexanuue-
CKHE METOJIbl OUMCTKH. TEeXHOIO0ruu npoueccoB u coopyxenus. O06padoTka U yTwiIn3auus BTOPUYHBIX OT-
XOJI0B.

Paznen 3. «bruonoruueckrue METO/1bl OUUCTKHU MPOU3BOACTBEHHBIX CTOYHBIX BOA». OCOOEHHOCTH Opra-
HUYECKUX 3arpsA3HEHUN CTOUHBIX BOJ, yAallieMble MeToJaMu Onojorndeckoil ounucTku. CrocoObl 61oso-
ITMYECKON OYMCTKU CTOYHBIX BOJ IPOMBILUICHHBIX MPEANPUATHI. TeXHOI0rnm npoueccoB U COOPYKEHUS.
[IpoekTupoBaHue COOpYyKEHUM OMOJOTMUECKONH OYMCTKU CTOYHBIX BOJ MPEANPUATUH. ASPOTEHKU U OHO-
(GUIBTPHI B CUCTEMAaX MPOMBILUIEHHOTO BOJI0OTBeieH . OOpaboTKa U yTUiIM3alus BTOPUYHBIX OTXO/10B.

Paznen 4. «XuMuyeckue METo/1bl OUUCTKU MPOU3BOACTBEHHBIX CTOYHBIX BO/». OCOOEHHOCTH CHEIH-
(uyeckux 3arpsA3HEHUIN CTOUYHBIX BOJ IPOMBIIIICHHBIX TPEANPUATUH, yAaIseMble METOJaMU XUMUYECKOH
ouucTKU. CriocoObl XMMHUYECKON OYMCTKU CTOUHBIX BOJ| IPOMBILUIEHHBIX Npeanpuatuil. Helitpanu3zanus.
Oxucnenue. Boccranosnenue. TeXHOIOIMU NPOLIECCOB, PEAr€HTHI U COOPYKEHMSI. XUMUYECKOE OKHCIIE-
HUE OPraHMYECKHX BEILIECTB B CTOYHBIX BOAAX MPOMBIIIJIEHHBIX peanpusaTuil. [IpoextupoBanue coopyxe-
HUI XMMHYECKONH OYMCTKH CTOYHBIX BOJ IpeAnpustuii. OOpaboTka u yTHIIM3alus BTOPUYHBIX OTXOIOB.

Paznen 5. «®U3UKO-XUMHYECKHE METOJIBI OYUCTKU MTPOU3BOJICTBEHHBIX CTOYHBIX BOI». OcoOeHHOCTH
crienn(pUIECKUX 3arpsA3HEHUM CTOYHBIX BOJ MPOMBIIUICHHBIX MPEANpPUATH, yaaiaseMble MeTogaMu (u-
3UKO-XUMHUYECKON 04UCTKH. CrIocoOb! PU3NKO-XUMUYECKONW OUYMCTKU CTOUHBIX BOJ] TPOMBIIIJIEHHBIX TIPE/I-
npusartuil. [lpoextupoBanue coopyxeHuil GU3NKO-XUMHUYECKOH OUMCTKH CTOYHBIX BOJ npennpusatuil. O6o-
pyJIOBaHHUE B CUCTEMAX MPOMBIIIEHHOTO BOA0OTBeACHU. OOpaboTKa M yTHIIN3alMsI BTOPUYHBIX OTXO/0B.

Paznen 6. «TexHOIOrMUECKHE CXEMBI OYUCTKH CTOUHBIX BOJI PA3JIMYHBIX MPOMBIIIJICHHBIX MpeaIpusi-
Tui». OCOOEHHOCTH CHEU(PUUECKUX 3arpsI3HEHUI CTOYHBIX BOJ MPOMBIIUIEHHBIX MPEINPUATHIA, METOIbI
OUYUCTKU. TEXHOJIOTHYECKUE CXEMBI CUCTEM BOJOOTBEIEHMS I'aJIbBAHUYECKOIO 11€Xa, OKPACOYHOIO L€Xa,
3aBoJia MO0 MPOU3BOJICTBY CTPOUTEIBHBIX MaT€pHalIOB, BUHO-BOJJOYHOTO KOMOMHATA, MMB3aB0/1a, MOJIOKO-
3aBojia U JIpyrux npeanpusatuii. OcoOeHHOCTH PEKUMOB MOCTYIJICHUS CTOYHBIX BOA. CuUCTeMbI 000pOT-
HOTO Y MIOBTOPHOT'O BOJJOCHA0KEHHUS.

5.2.2. Coneprkanue TUCIMILINHBI 110 BUJIaM YI€OHBIX 3aHITHH.

JleKMOHHBIE 3AaHATUS
Tabmuua 5.2.1

No Howmep pas- O6beM, yac.
i Jiena qUCIH- 0DO0 300 | O3P0 Tema nexuuu
[UIMHBI

1 1 2 0 2 CI/If:TCMLI BOJIOOTBE/ICHUSI MPOMBINIICHHBIX MPEANpHs-
THH

2 2 2 0 2 MexaHndyeckue METOJbl OYUCTKH TPOU3BOJCTBEHHBIX
CTOYHBIX BOJI

3 3 2 0 2 buonornueckne MeTOIbI OYUCTKH TMPOU3BOJICTBEHHBIX
CTOYHBIX BOJI




XuMmudeckue MCTOABI OYHCTKH IIPOU3BOACTBCHHBIX
CTOYHBIX BOJ

6 6 ) TexHOIOrn4ecKrue CXeMbl OUYUCTKH CTOUHBIX BOJ pas3jiny-

0

5. 5 2 0 2 DU3NKO-XUMHUYECKHE METOALI OYUCTKH CTOYHBIX BOI
0
0

HBIX TPOMBINUICHHBIX MTPEITPUATHIA
Hroro: 12 12 X

HpaKTI/I‘lQCKI/Ie 3aHATUA

Tabmuma 5.2.5
No Howmep pas- O06mnem, gac.
g | Aemanuenn- | o ae ol 93m0 HaumeHoBaHue IPaKTUYECKUX 3aHATUN
TIJIMHBI

1 1 2 0 2 Pa3paborka 6amaHCOBOW CXeMbI BOJOCHAOKEHUS U BO-
JOOTBEACHHMSI IPOMBIIICHHOT'O NPEATIPUATHSL.

2 2 2 0 1 Pacuer ycpenHuTens 1o KOHLEHTPALMSIM U Pacxo/aM.
KoHcTpynpoBaHue ycpeIHUTEIEH.

3 2 5 0 1 Pacuer coopyxeHnii M?xaHqucxoﬁ OYMCTKH: PELIE-
TOK, IIECKOJIOBOK, OTCTOMHUKOB U CENapaTopoB.

4 3 9 0 2 Pacuer coopykeHusi 6MOJIOrM4ECKON OUUCTKU — a3po-
TEHKA.

5 3 2 0 2 Pacuer coopyxeHust 6MOIOrNYECKON OUNCTKU — JUCKO-
BOro OMoGuUILTpa

6 4 2 0 2 Pagqu COOPYXEHUM XMMHUYECKON OYMCTKH CIIOCOOOM
HENTpaIu3aluu.

7 4 2 0 2 PacueT coopykeHHil XUMHUECKOW OYUCTKU crioco0amu
OKHCJIEHHSI U BOCCTAHOBJICHHUS.

8 5 5 0 2 Pacuer coopyxenuil (GU3NKO-XUMHYECKON OUYUCTKU
crocobaMu Koaryssiuu U (pIoKysiuu.

9 5 2 0 2 Pacuer coopyxeHHil (GU3NKO-XUMHUYECKOW OYHUCTKU
crnocobamMu copOIH U (PIOTALINH.

10 6 5 0 2 Onpenenenre 06beMOB BTOPUUHBIX OTXO/I0B, 06pasy1(3—
IIMXCS B CUCTEMaX BOJOOTBEACHUS TPOMIIPETPUITHIA.
Pa3zpaboTka TEXHOJIOrMYECKOM CXEMbl OYMCTKH CTOY-

11 6 9 0 2 HBIX BOJ MPEANpUATHS 10 TpeOOBAHUMN, YCTaHOBJIEH-
HBIX JIJIS1 MCIIOJIb30BaHMs BOJBI B 0OOPOTHOI cucTeme
BOJIOCHA0KEHUSI.

Hroro: 22 0 20 X

JlaGopaTopHbie paboThI
JIaGopaTopHble 3aHATHS YU€OHBIM IIJIAHOM HE IPEAYCMOTPEHBI

CamocrosiTesibHast padoTa CcTyIeHTa
Tabmnma 5.2.7

No Howmep pas- O0newMm, Jac.
L | AeTa ucr- Tema Bun CPC
TUIAHBI O0®0 | 300 | 0320

Cucrembl  BoJl0OTBeneHUs | M3ydyeHue TeopeTnye-
1. 1 6 0 6 MIPOMBIIUIEHHBIX TPEINpHUs- | CKOro MaTepuaa o
TN paszeny.




Mexanunveckue MeTobl | 3ydueHue Teopetuye-
2. 2 8 0 10 OUYMCTKHU POU3BOJICTBEHHBIX | CKOI'O MaTepuaa Io
CTOYHBIX BOJI pazneny.
buonornueckue MeTonbl | M3yueHnue teopetnye-
3 3 8 0 8 OYMCTKH IMPOU3BOJICTBEHHBIX | CKOTO MaTepHaa 1o
CTOYHBIX BOJI pazneny.
XuMuyeckue Metojibl | MI3ydeHnue TeopeTuye-
4. 4 16 0 16 OUYMCTKH MPOU3BOJICTBEHHBIX | CKOI'O MaTepuaa Io
CTOYHBIX BOJI pazneny.
®usuko-xumuueckue  me- | M3ydeHue teopetuye-
5 5 16 0 16 TOABI OYMCTKH CTOYHBIX BOJI | CKOI'O Marepuaia 1o
pazneny.
TexHonoruueckue  cxemsl | M3yduenue teopeTuye-
6. 6 16 0 16 OUYMCTKHA CTOYHBIX BOJI pa3- | CKOro MaTepuaa Io
JUYHBIX  HPOMBINUICHHBIX | pa3ieny.
IPEANPUATUI
3auer 4 0 4 ITonroroBka k 3auery
Utoro: 74 0 76 X X

5.2.3. IlpenogaBaHue AMCLUUILUIMHBI BEAETCS C IPUMEHEHHEM CIICAYIOIIUX BHIOB 00pa30BaTeIbHbIX
TEXHOJIOTUI:
—  BHU3yanu3auus yuyebHoro marepuana B PowerPoint B tuanorosom pexume (JIEKLIMOHHBIE 3aHs-
THS),
— paboTa B MaNbIX Tpynmnax (MpaKTHYECKUE 3aHITHSA);
—  pa30op mpakTU4ecKux cutyaimi (npakruueckue 3ausatus, CPC).

6 TemaTuka KypcoBbIX padoT/IPOEKTOB
KypcoBbie paboThl/pOeKThl yUeOHBIM TUTAHOM HE MPEAYCMOTPEHBI.
7 KonTposabHbie padoThl
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO BBIMTOIHEHUE 00yYaIOIIMMHUCS KOHTPOJIBHBIX PadoT.
8 Ounenka pe3yjbTaTOB OCBOCHUS JUCIHIIIMHBI

8.1. PeiiTunroBas cuctemMa OleHUBAaHUS CTETICHH MOJIHOTHI M KAa4eCTBAa OCBOCHHUSI KOMIETEHIIHIA 00Y-
YalouMXxcsi OuHOM (opMbl 00yUeHUs TIpeicTaBieHa B Tabmuie 8.1.

Tabnwmma 8.1
Ne Buael meponpusTiii B paMKax TEKYIIEro KOHTPOJIS 110 JUCUUILUIMHE Komriectso
n/n 0annoB
1 2 3
1 Texyiias arrectanus
1 YCVTHBH?I onpoc 1no teme: CUCTEMBI BOJOOTBEICHHS TPOMBIILICHHBIX MPEITPHUS- 015
THH
5 [TnceMeHHBIN onpoc 1Mo TeMe: MexaHn4ecKrue METOIbl OUUCTKH MPOU3BOIACTBEH- 015
HBIX CTOYHBIX BOJI
3 [TnceMeHHbIN onpoc 1o TeMe: bruonornyeckne MeToIbl OYMCTKH MPOU3BOICTBEH- 0..20
HBIX CTOYHBIX BOJI
HNTOI'O 3a nepByo TEKYIIYIO aTTECTALHIO 0...50




Ne Buasl MmepornpusaTuii B paMKkax TEKYIEro KOHTPOJIS 110 JUCIUTIIMHE Komriecrso
/1 0aioB
1 2 3
2 TeKyllasl arTecTalus
4 [TruceMeHHBIH onpoc 1o TeMe: XUMMHAYECKHUE METOIbl OUMCTKH MPOU3BOICTBEHHBIX 0. 15
CTOYHBIX BOJ
5 [TruceMenHbIit onpoc 1o Teme: U3NKO-XMMUYECKHUE METO/Ibl OUUCTKUA CTOYHBIX 015
BOJ,
6 [IncbMEHHBIN OMPOC 0 TEME: TeXHonomrieCKHe CXEMBbI OUMCTKHU CTOYHBIX BO/I 0..20
Pa3IMYHBIX TPOMBIIUICHHBIX PEANPUITUN
HNTOT'O 3a BTOpyIO0 TEKYIIYIO aTTECTAINIO 0...50
BCEI'O 100

9 Y4yeOHO-MeTOAHYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCIUIITUHBI

9.1. [lepeveHb peKOMEHTyeMOii JTUTEepaTypsl ipeacTasicH B [Ipuinoxenun 1.
9.2. CoBpeMeHHbIe MPodhecCHOoHAIbHBIC 0a3bl JJAHHBIX U HHPOPMALIMOHHBIC CIIPABOYHBIC CHCTEMBI:
- DJeKTpOHHBIN KaTanor/JaekTponHas oudnmoreka TUY https://jirbis.tyuiu.ru
- [Mudposoii oOpazoBaTenbHbIi pecypc — budnanoreynas cucrema [IPR SMART —
https://www.iprbookshop.ru/
- DnekTpoHHO-OMOMMoTeyHas cucrema «KoHcynbTaHT cTyaenTa» Www.studentlibrary.ru
- DnekTponHo-OubaMoTeunas cucrema «JIAHb» https://e.lanbook.com
- O6pasosatenbHas miardopma FOPAUT www.urait.ru
- Hayunas snexkrponnast 6udaunorexka ELIBRARY.RU http://www.elibrary.ru
- Hanwmonanehas snexrponnas oudimoreka (HOB) https://rusneb.ru/
- bubmmorekn Hedraneix By30oB Poccum : Dnexkrponnas Hedrerazomas Oubnmorexa PI'Y
HedTu U raza um. ['yOkunHa http://elib.gubkin.ru/, Dnexrponnas 6ubnuorexa Y humckoro
TOCYJIapCTBEHHOTO  HEPTSHOro TexHH4Yeckoro yHuBepcutera  http://bibl.rusoil.net/,
bubnmoreyHo-nHGOPMAIIMOHHBIN KOMIUIEKC Y XTHHCKOTO FOCYIapCTBEHHOTO TEXHUYECKOTO
yauBepcuteta YI'TY http://lib.ugtu.net/books.
9.3. JIutieH3noHHOE U CBOOOIHO PacIpOCTpaHsIeMOe MPOrPaMMHOE 00ECTICUeHHE, B T.U. OT€YECTBEH-

HOIr'0 IpOU3BOJCTBA:

- Onepannonnas cucreMa Windows;
- [TakeT nporpammubix mpoaykToB MS Office;
- Kommac-3D, NanoCAD, ZWCAD.

10 MaTepuajibHO-TeXHHYeCKOe o0ecrneyeHue JUCIUIINHBI
[TomemieHus A MPOBEEHUS BCEX BUIOB paOOTHI, MPEIyCMOTPEHHBIX YU€OHBIM IIJIAHOM, YKOMILICK-
TOBaHBI HEOOXOMMBIM 000PYIOBAHUEM U TEXHUUYECKUMH CPEJICTBAMU O0yUEHUS.
Tabnuna 10.1

Obecne4eHHOCTh MATePUAJIBLHO-TeXHHYECKUX ycaoBuil peaauzanuu OITIOII BO

Ne | HammeHoBaHMe TOMENIEHHI /111 IPOBEACHUS BCEX BUJOB YU€OHOM JiesiTeNnbHO- | Azipec (MeCTONONI0KEHHE) ToMe-
/11 | CTH, IPelyCMOTPEHHON Y4eOHBIM IJIAHOM, B TOM YHCJIE€ IOMELIEHUs JJIsl caMO- | IEHUH AJIsl TPOBEJICHUS BCEX BU-
CTOSITENbHON PabOTHL, ¢ YKa3aHHEM HEePEeYHs OCHOBHOTO 000pyAOBaHMs, ydeOHO- [  10B yueOHOIl AesTeNnbHOCTH,

HarJISAHBIX TOCOOMH MPeyCMOTPEHHOH y4eOHbBIM ITa-
HOM (B clly4ae peaju3anuu oopa-
30BaTeJILHOM MIPOrPaMMEI B CeTe-
BOIi (hopMe JIOTIOJHUTENBHO yKa-
3bIBa€TCS HANMEHOBAaHUE OPraHu-
3alli1, C KOTOPOH 3aKJII0YEH J10-

TOBOD)



https://jirbis.tyuiu.ru/
https://www.iprbookshop.ru/
http://www.studentlibrary.ru/
https://e.lanbook.com/
http://www.urait.ru/
http://www.elibrary.ru/
https://rusneb.ru/

1 2 3
1 |JlexuuoHHBIE 3aHATHS:
YueOHast ayAUTOpHs JUIsS IPOBEACHUS 3aHATHI JEKIIMOHHOTO THIIA; rpynnoBbIX U (625001, TromeHckas 001acTb, T.
WHJIMBHYaJIbHBIX KOHCYJIBTALIUI; TEKYILEro KOHTPOJIS ¥ IPOMEXYTOUHOH arte- |Tromens, yiu. Jlynagapckoro, a.2
CTaI}H.

OCHAIIEHHOCTD:

Y4eOHast MeOeTb: CTOJIBI, CTYJIBS, JOCKA ayIUTOPHASL.
KoMmnproTep B KOMIUIEKTE, IPOEKTOP, NPOEKLIMOHHBIN 3KpaH.
IIpakTuueckue 3aHATHS:

YueOHas mabopaTopusi. 625001, TromeHcKas 001acTh, T.
YueOHas ayIuTOpHs IS IPOBEACHUS 3aHATHIA CEeMHHApCKOTo TrNa (mpaktude- |Tromens, yiu. Jlyragapckoro, 1.2
CKHE 3aHSTHU); TPYIIOBBIX ¥ MHIMBHIYAIbHBIX KOHCYJIBTALUH; TEKYIIETO KOH-
TPOJISl U IPOMEKYTOYHOM aTTeCTaIHH.

CamocrosTenpHas paboTa:

[Tomemenne 11 caMOCTOSATEIbHON paOOTHI 00YJAIOIIMXCS C BO3MOKHOCTBIO
MOAKIIIOUEHHS K ceTH «VIHTepHeT» 1 00ecreYeHneM A0CTyIIa B JJICKTPOHHYIO HH-
(hopMaIoHHO-00pa3oBaTeNbHYO cpeny, Ne355, VueOHas MeOelb: CTOJB, CTY-
Jbs, T0CKa ayauTopHas. KomnpioTep B KOMILIEKTE — 5 IIT., MPOeKTop — 1 mT.,
MIPOEKIMOHHBIHN 9KpaH — | mT.

CamocrositensHas paboTa:

[MomereHne A1 CAMOCTOSATETIBHOM PabOThI 00YUAOIIIXCS ¢ BO3MOKHOCTBIO 625001, TromMeHcKas 001acCTh,
HoJKIFoYeHNsE K ceTr «VHTepHeT» U 00ecneueHreM J0CTya B 3NeKTPOHHY0 HH- I TroMeHb, yi. JIyHayapckoro, 1.2
(dopManroHHo-00pa3oBaTeNbHyIo cpeny, Ne362, VueOnas mebenb: cTomsl, cTy-  |KOpIL1

JIbsl, TOCKa aynuTopHas. KomnploTep B KOMILIEKTE — 5 IIT.

625001, TromeHckas 001acTh,
r.Tromens, yi. Jlynauapckoro, 1.2
xopi.1

11 MeTonnueckue ykazanus no opranusanuu CPC

11.1. MeTtoauueckue yKkazaHus 110 MOATOTOBKE K MPAKTUUYECKUM 3aHATHUSM.

[TpakTrueckue 3aHATHS HAIIpaBJIeHbl Ha IPUOOPETEHHUE TPAKTUUECKUX HABBIKOB pacyeTa dKCILTY-
aTallMOHHBIX NApPAMETPOB CETeH M COOPYKEHUH BOAOOTBEICHHUA. 3aHATHUS NMPOBOAATCA IYTEM pELICHUs
KOHKPETHBIX 33/1a4 B ayJUTOpHUU. B mporecce MOATOTOBKH K 3aHATHAM O0YYaromeMycsi HEOOX0IUMO: -
IpopaboTaTh KOHCIEKT JEKIMHA 110 TeME IPAKTUYECKOT0 3aHITHS; - CAMOCTOSITEIBHO U3yUUTh PEKOMEH 10~
BaHHYIO Y4eOHYI0 U y4eOHO-METOINYECKYIO JTUTEPATypy, B TOM Uucie 3JIeKTpoHHbIe uznanus ObC; mpu
3TOM HEOOXOAMMO 0co00€ BHHMaHME YAETUTh MaTepualy, NMpuUMepaM, HEIOCPEICTBEHHO CBS3aHHBIM C
MPOOJIEMHBIMH BOIIPOCAMU 10 TEME 3aHSATHUS; - CBOEBPEMEHHO BBIIIOJHUTH BCE 3a/1aHUS MIPENoaBaTelis Mo
KaKI0H TEM.

11.2. MeTtoanueckue yKka3aHus 10 OpraHU3allii CaMOCTOSTEIbHOU paboThl.

CamocrosTenbHas paboTa 00yJaromuxcs — 3To MPoIecc aKTUBHOTO, IIeJICHANPaBIeHHOr0 Ipruoo-
peTeHHst 00yJaroUIMMCs HOBBIX JIJIsl HErO 3HaHUN U yMEHMI 0e3 HeNOoCpeICTBEHHOTO Y4acTus MpenoiaBa-
tend. CPO nomxkHa ObITH KOHKPETHOM 0 CBOEH MPeAMETHON HANpaBIEHHOCTH U CONIPOBOKAATHCS I dek-
THUBHBIM KOHTPOJIEM U OIIEHKOM ee pe3ynpTaToB. [IpeamerHo u conepxkarenbHo CPO omnpenensiercs pene-
paJbHBIM TOCYAaPCTBEHHBIM 00pa30BaTEeIbHBIM CTAHAPTOM, JIEHCTBYIOIIMM Y4EOHBIM IUIAHOM U pabodeit
nporpammoit auctuiuinHbl. K cpenctBam obecniedenuss CPO oTHOCSTCS yueOHUKH, ydeOHbIE OCOOUs U
METOAMYECKHE PYKOBOJACTBA, cucTeMa mnojaepxku ydeOHoro mpouecca EDUCON u 1.1 Kputepusmu
OLIEHKH pe3yJIbTaTOB CAMOCTOSTEIbHON paboThl 00yUaroIerocs sBIsSIOTCS:

- YPOBEHb OCBOEHHSI yU€OHOT0 MaTepuana;

- YMEHHUS 00y4aroUIerocs UCIoJIb30BaTh TEOPETUYECKUE 3a/1aHNUs PU BBITOJIHEHUH TPAKTHYECKIX
3aJIaHui;

- ¢hopMHPOBAHHOCTH KOMIETEHIIUH, IPEYCMOTPEHHBIX KOMIETEHTHOCTHON MOJIENbIO;

- 000CHOBaHHOCTb U YE€TKOCTb U3JI0KEHUS OTBETA;

- ohopMIIeHHE MaTepHaja B COOTBETCTBHH C TPEOOBAaHUSIMHU.

OO6yuaromiyecs: T0KHbI TOHUMATh COZIep KaHue BBIMOJIHEHHON paboThl (3HATH ONpeAeTIeHUs 110-
HATUH, YMETh pa3bsICHUTH 3HAUEHUE U CMBICII JIFOOOT0 TEPMUHA, UCII0JIb3YEMOT0 B padoTe U T.11.). B pamkax
CPC npenycMoTpeHO U3ydeHHE TEOPETUUECKOT0 MaTepHala 1o BCEM pa3jeiaM JAUCHUILIINHBI, IOATOTOBKA
K 3aueTy.
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Oo0ecrieueH- Hamune
Komnue- |oOyuarommxcs,
Ne HOCTb 00y4aro- | 3JIEKTPOH-
HasBanue yueOHOTO, y4eOHO-METOMIECKOTO U3AaHHs, CTBO 9K3€M-| HCIOJIB3YIO-
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Typy
Boponos, 0. B. BogooTBeieHue u ouncTKa CTOYHBIX BOJT :
Y4eonoe m3nanne / Boponos 0. B. - Mockga : M3garens-
ctBo ACB, 2009. - 760 c. - ISBN 978-5-93093-119-4. - Tekct
1| :onexrponnsi // DBC "KoHcynpTaHT cTyneHta” : [calfT]. - OP* 90 BUK *
URL:
https://www.studentlibrary.ru/book/ISBN9785930931194.ht
ml
Mumrykos, b. I'. I'my6okast ourcTka TopoICKUX CTOYHBIX BOJ, :
yueOHoe mnocobue / b. I'. Mumykos, E. A. ConoBbeBa. —
Cankr-IlerepOypr : Cankr-IletepOyprckuii rocy1apcTBeHHBIH
2 | apXuTeKTypHO-CTpouTenbHbIi yHuBepcuret, O6C ACB, 2014. Op* 90 BUK *
— 180 ¢. — ISBN 978-5-9227-0501-1. — TekcT : 3JeKTPOH-
ublit // Hudposoii obpasoBarensHbiii pecype IPR SMART :
[caiit]. — URL.: https://www.iprbookshop.ru/30006.html
ITaBouHoBa, M. . BogocHab)keHHe W BOJOOTBEACHHE .
y49eOHHK M TpakTukyMm ans By3oB / WM. W. IlaBmuHOBa,
B. U. baxxenoB. — 6-¢ m3n., mepepad. u gon. — MockBa :
3| WMzmarensctBo FOpaiit, 2026. — 462 c. — (Bricmiee oo6paszo- OpP* 90 BUK *

Banue). — ISBN 978-5-9916-2899-0. — Tekcr : a5eKTpoH-
Helii // OOpasoBartenpHas mnatdopma HOpaiit [calT]. —
URL.: https://urait.ru/bcode/582759

OP* — 37IeKTPOHHBIH PeCypC Ik aBTOP. MOJIb30BATENICH TOCTYIICH Yepe3 DICKTPOHHBIH KaTaior/JIEKTPOHHYIO OHOIHOTEKY
TWY https://jirbis.tyuiu.ru/
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