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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[{ens nmpenonaBaHus ITUCLUILIMHBIL.

Texnuueckuii mporpecc B 3HAYUTEIBHOM MeEpe CIIOCOOCTBOBAT Pa3BUTHIO
TakoM  cnenu@Uueckor  OoTpaciu  XUMHUYECKOW  TEXHOJIOTMH.  BOJBIIMHCTBO
TEXHOJIOTUYECKUX IPOLIECCOB OOpabOTKM BOJ PA3IMUYHBIX THUIIOB, B TOM YHUCIE U
CTOYHBIX, HE SIBJISIFOTCS HOBBIMHM, W3BECTHBI CPAaBHUTEJIBHO JaBHO, HO IIOCTOSHHO
COBEPILIECHCTBYIOTCS.

B Hacrosimee BpeMs Ha IMapOCHUJIOBBIX YCTAHOBKAX BOJOINPUTOTOBUTEIBHBIE
LEXU OTHOCATCS K 4YMCIy OCHOBHBIX. OCHOBHAsd LeNIb W3Y4YEHHUsS IUCLUILIMHBL —
OCBOCHHE TEXHOJOTHYECKUX MPOLECCOB OOpabOTKM BOJ Pa3IMUYHBIX THIIOB,
oOecrieynBalOIIUX  O€3aBapUiHY0 U BBICOKYI0  3KOHOMHUYHOCTH  pabOThI
[apOCUIIOBOTO 000PYAOBaHUS.

1.2 3agayn u3y4yeHUus JUCHUTNIMHBI

3amaueld W3y4YEeHHUS TUCHUIUIMHBI SIBIISIETCS: OCBOCHHE BOJHBIX OamaHCOB Ha
TOLl ¥ KOTEIbHBIX PANIMYHOTO THUMA, (PUIMKO-XMMHUECKHX CBOMCTB M COCTAaBHBIX
BOA;, (UBUKO-XMMHYECKUX CBOWCTB KOJUIOMJHBIX PACTBOPOB, HAa KOTOPBIX
O0azupyeTcs pazIUYHBbIE CIOCOOBI OUYMCTKU CBHIPOM BOJBI, KOHAEHCAarTa M CTOYHBIX
BOJA; (DU3MKO-XMMUYECKUX CBOMCTB HOHHOTO OOMEHa, TEPMOXHUMHUYECKOTO
yMSITUEHUSI, MEMOpPaHHBIX CIOCOOOB; KOHCTPYKTHBHBIX M  TEXHOJIOTUYECKUX
XapaKTEPUCTUK BOJONPUTOTOBUTEILHON almaparypbl; CIOCOO0B OOpabOTKH BOIBI
JUTSI TIOJIMUTKY TETJIOBBIX CETEH M OXJIKIAIOIIEH BOJIbI TETNIOOOMEHHBIX araparoB.

1.3 IlepedyeHb NUIAHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO JIUCHHUILUIAHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJbTATAMH OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog u HavmeHoBaHve nHavMkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHus No AUcCLUMnuHe
OOCTWKEHNS KOMMETEHLN

IIK-2: Cioco0HOCTH MPOBOAUTH PACUYETHI 10 TUIIOBBIM METOAUKAM, IPOEKTHPOBATH
TeXHOJIOTHYeCKoe 000pPy/I0BaHUE C MCIIOJIb30BAHHEM CTAHJAAPTHBIX CPECTB
ABTOMATU3aAllUU MPOCKTUPOBAHUSA B COOTBETCTBUU C TEXHUYECCKHUM 3alaHUEM

[1IK-2.1: JIlemoHCTpUpYET JEMOHCTPUPYET 3HAHUS TUIIOBBIX METOJ0B pacuera

3HAHUE TUIIOBBIX METOOB TEXHOJIOTHYECKOTO 000PYI0BaHHUs

pacuera ¥ MpOEKTUPOBAHMS HCIIONIB3YET TUIIOBBIE METOAUKHU pacyeTa

TEXHOJIOTUYECKOIO MIPOEKTUPOBAHUS TEXHOJIIOTHYECKOIO 00PYIOBAHUS

000py10BaHUs OCYILECTBIISIET IPOBEPKY COOTBETCTBUSA
pazpabaTbIBaeMbIX MPOEKTOB M TEXHUYECKOI
noxymenTarmu OITJ]




[TK-2.2: Ucnonp3yeT TUIIOBBIE
METOJIMKU pacyeTa u
IPOEKTHUPOBAHUS
TEXHOJIOTHYECKOTO
000pyaOBaHUs C
UCIIOJIb30BaHUEM CTaHIApTHBIX
CpEeZCTB aBTOMATH3AL[H

ACMOHCTPUPYCT 3HAHUEC TUITOBLIX MCTOAUK pacucTa
MPOCKTUPOBAHUA TCXHOJIOTMYCCKOTI0 OOPyA0OBaHHA C
HCIIOJIb30BAHHUEM CTAHAAPTHBIX CPCACTB dABTOMATU3AlUN
HCIIOJIB3YCT TUITOBBIC MCTOAWKHU pacucTa
MPOCKTUPOBAHUA TCXHOJIOTHYCCKOTO OOPYAOBaHU C
HCIIOJIb30BAHHUEM CTAHAAPTHBIX CPCACTB aBTOMATHU3Al[UN
BJIAACCT MCTOAUKAMHU PpaACUCTa MIPOCKTUPOBAHUA
TCXHOJIOTMYCCKOro 00pyaoBaHus C UCITOJIb30BAHUEM

CTAaHAAPTHBIX CPCACTB aBTOMATU3AIIMU B COOTBECTCTBUU
C TCXHUYCCKUM 3aJaHUCM

I1K-2.3: JlemoHCTpHUpyeT
3HAHUE U OCYIIECTBISECT
MPOBEPKY COOTBETCTBHS
pa3pabaTbIBaeMbIX MPOCKTOB U
TEXHUYECKOH IOKYMEHTAIHH
00BEKTOB MPOPECCHOHATEHOM
JEeSITeTbHOCTH HOPMAaTHBHBIM
JOKyMEHTaM

JEMOHCTPHUPYET 3HAHUE U OCYLIECTBIIAET IPOBEPKY
COOTBETCTBHSI pa3padaTbIBaEMbIM IPOEKTaM
HOPMAaTHBHBIM JOKyMEHTaM

COCTAaBIIATh TEXHUYECKYIO JOKYMEHTALUIO B
COOTBETCTBUH C HOPMAaTUBHBIMU JOKYMEHTaMU
OCYILECTBIISIET IIPOBEPKY COOTBETCTBUS
pa3pabaTbIBaeMbIX MPOEKTOB U TEXHUYECKOH
nokyMmeHTtauuu OINJl HopMaTUBHBIM JOKYMEHTaM

ITK-4: CnocodHocTh paspadarsiBaTh cxembl pa3memennst OILL B coorBeTcTBHM €

TEeXHOJIOruel MMpOU3BOJICTBA

[IK-4.1: YyacTByer B
pa3paboTKe cXeM pa3MeIICHUS
OI1JI B COOTBETCTBHUH C
TEXHOJIOTHEN TPOU3BOACTBA

MpaBUJIa TEXHOJIOTHYECKON TUCIUIUIAHBI TIPU
skcmutyaraiuu OIT/]

WCIIONIB3YET TUIOBBIE METOAUKHU Pa3MEIICHHS
TEXHOJIOTHYECKOTO 000PYI0BaHUS C B COOTBETCTBUU C
TEXHOJIOTUEN MPOU3BOACTBA

ydacTByeT B pazpaboTke cxem pazmemnienust Ol B
COOTBETCTBUHUU C TEXHOJIOTHEHN MPU3BOICTBA

[TK-4.2: Cobimroiaet mpasuia
TEXHOJIOTHYECKOW JUCIUTUINHBI
npu skcrryaranuu OI1J]

MpaBUJIa TEXHOJIOTHYECKON TUCIUIUIMHBI IPU
skcruryaranuu OIT/]

KCIIO0JIb30BaTh MPaBUiIa TEXHOJOTUYECKON AUCIIUTUIMHBI
npu 3kcruryaranuu O]

OCYILECTBIISIET MPOBEPKY IMPaBUII TEXHOJIOTUYECKON
JUCHMIUTMHBI TpH 3Kcrutyarauuu OI1/]

1.4 Ocol0eHHOCTH peaM3alMu IUCIATLTHHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyercs ¢ mpumenenueM D0 u JJIOT

URL-anpec u Ha3BaHue 3JEKTPOHHOTO oOyuaromiero Kypca: C 4acTUUHBIM
npumenenuem D0. e.sfu-kras.ru.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas pabora ¢ 1,5 (54)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 1 (36)
CamocrosiTesqbHas padora
1,5 (54)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3amen)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenibl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHUI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3angaTusa
JIEKIMOHHOIO
THUIIA

3aHATUS CEMUHAPCKOTO TUIA

CeMuHapsbl u/uinu
IIpakTnueckue
3aHSTHS

JlaboparopHsie
paboThI W/unu
[IpakTHKyMBI

CamocrosiTenpHas
paboTa, ak. yac.

B Tom
yucrne B
3n0C

Bcero

B Tom
yucne B
aINoC

Bcero

B Tom
yucrne B
3n0C

Bcero

B Tom
YHCJIE B
DUOC

Bcero

1. BBegenue. BogonoaroroBka u ee BiaMsiHHE HA OKPYKAKOIIYIO €

eay

1. Bonbmioi 1 Mablid KpyrooOOpOT BOJBI B IPUPO/IL.
OCHOBHBIC UICTOYHUKH BojtocHa0eHus TOL. Oomast
XapakTepUCTHKa MPUMeCcel TPUPOIHBIX BOJI, U X
knaccupukarus. u3nueckue U TEXHOJIOTUIECKIE
MOKa3aTeln, XapaKTepPU3yIoInue KOJIUNYECTBO IPUMeEce B

BOJEC

2. Iloka3zarenu KauecTBa BOIBL.

2. Ucnoan3oBanue Boanl Ha TOC

1. VY nanenne u3 Boas! rpyooaucnepcHsix (I1I1) n
koutongHoaucnepeHbix (KJIIT) mpumeceii n e€ o6paboTka
METOAOM OcaxaeHus. DUZNKO-XUMHYECKHE METOIbI
KOAaryJisiiui, OCHOBHBIE (PAaKTOPBI, BIUSIONINE HA

3¢ (EeKTUBHOCTH Mporiecca Koarysnun. Koarysiiust BojbI B
OCBETHUTEIISIX. DIEKTPOXUMHYECKAs KOAryJIsIUs




2. Beibop 000pya0BaHUs U TEXHOJOTUIECKUX PEKUMOB
PENOYHCTKH

3. I'eHe3nc NpUpPOAHBIX BOJ,

1. 3amaum Mpu OCBETICHUU BOJBI (PHIIBTPOBAHUEM.
OuibTpyrolKe MaTepuaibl U uX cBoiicTBa. KoHCTpyKIuu
OCBETJICHNH (PHIBTPOB HAMBIBHOTO M HACBHIITHOTO THITOB
3agauu pu OCBETICHUU BOJBI (PUIBTPOBAHUEM.
QuIbTpyIOLIKE MaTepUaIbl U UX cBoCTBA. KOHCTpyKIIMU
OCBETJIEHUI (PUIBTPOB HAMBIBHOTO U HACHIITHOTO THIIOB

2. ObecconuBanue Bo/bl (YCTaHOBKA IO U3yUYCHHIO
MHOTOCTYIICHYaTo! (QHIIbTPAIAN

3. Iokazarenu kadecTBa Bobl. CIIOCOOBI BEIPKEHUS
KOHIIEHTpaluK. PacueT 0OCHOBHBIX NTOKa3aresieu

4. IlpenBapurteabHasi 00pad0TKa BOAbI

1. ®U3UKO-XUMHUYECKUE OCHOBBI MTPOIIECCOB HOHHOTO
oOmena. Knaccugukanus HOHUTHBIX MaTepuaioB U UX
cBoiicTBa. Na u H — karnonuposanue Bojibl. CriocoObl
pereHepany HOHUTOB. BbIX01HbIE KPUBbIE U OOMEHHAs
€MKOCTb Ipu KarnoHupoBaHuu. Cxemsl Na u H —
KarnoHupoBaHus. «lonoaHas» perenepauus H —
KaTUOHUTHBIX (puiabTpoB. AHHMOHUpOoBaHNe. KomOuHarms
Na — karnonuposanus u Cl — aHHOHUPOBaHUS

2. OcBoeHne MCTOJAUKH aHATUTHUYICCKOI'O KOHTPOJIA
Kady€CTBa BOAbI

3. Bri6op 060pynoBaHUST ¥ TEXHOJIOTHYECKUX PEKUMOB
HoHUTHOU yactu BITY

5. TepMuueckoe odeccoTuBaHue BOAbI




1. ®U3UKO-XUMHUYECKHE OCHOBEI JUCTHILISALIAN.
TepMuueckoe 00ecCONMBAHUE B HCTIAPUTEISIX KUTISAIIETO
THIA U arnmnaparax MTHOBEHHOTO BCKunanus. KauectBo
muctTiiniauu. Iloaroroska murareIbHOM BOJIBI
WCIIapUTEIeH pa3IMYHOro TUIa

2. Ob6ecconrBaHue BOIbI (YCTaHOBKA MO U3YUYCHHUIO
MHOTOCTYIIEHUYaTO! (PMITbTPALIHH)

3. Br1i6op 060pynoBaHus U TEXHOJIOTHYECKUX PEKUMOB
NPE0YHCTKU

6. be3peareHTHbIE MeTO/IbI 00PA0OTKH BOJbI

1. be3pearenTHbie MeTOABI 00paboTku. MemMOpaHHbIe
MeTObI 00pabOTKH BOJIBI: OOpaTHBIN OCMOC,
anekTpoaratn3. OU3NKO-XUMHUYECKast CyITHOCTh
nporieccoB. O01acTh WX MpUMEeHEHUs. THUIIBI U CBOMCTBA
MeMOpaH. TUMbI 1 KOHCTPYKIIMHU anmnapaTroB MarHuTHast
00paboTka Bosbl. TpeGoBaHMs K KaY€CTBY BO/IBI,
noJuiexariei oopadorke. Knaccuduxarus anmaparoB 1 ux
napameTpsl, 1 001acTh UX mpuMeHeHus. KoHTpob 3a
00paboTKON BOJBI MArHUTHBIM METOJIOM

2. KarnoHnpoBaHue BOJbl U pereHepans KaTHOHUTHBIX
(buIBTPOB

3. ITokazarenu kauecTBa Boibl. CIIOCOOBI BBIPOKECHHUS
KOHILIEHTpaluu. PacueT OCHOBHBIX MOKa3aTesien

7. YnajieHue U3 BOIAbl PACTBOPEHHbIX r'a30B




1. Y nanenue U3 BoAbI paCTBOPUMBIX razoB. PacTBOpuMOCTh
razoB B Bojie. CriocoOb! yIaeHus] pacTBOPUMBIX Ta30B.
Kunetnka nmporeccoB aecopOmuu ra3oB. TepMmuyeckas
neadpanus. Knaccugukanus neasparopos. Konerpykius
JACA u JICB. Ynanenue cBOOOIHOM yrOIbHON KUCIOTHI.
XuMu4Ieckoe 00€CKICIOPOKIBAHUE

2. H — xarnoHnpoBaHMEe C «TOJOIHON» pereHepanuein

3. BrIOOp TEXHOJIIOTHUECKUX PEKUMOB

8. OcHOBHBIE 321241 BOAHO-XMMHUYECKOI0 pesKuMa

1. OcHOBHBIE 33/1a4¥ BOJIOXUMUYECKOTO pexuMa. BoaHbIi
XUMUYECKHH pexxuM OapabaHHBIX KOTJIOB. DocharHbIi,
KOMJICKCOHHBIN U CTyleH4Yaroe ucnapenue. BoxHo-
XUMHUYECKHH PEKUM NMPSMOTOUYHBIX KOTJIOB. [MapOo3uHHO-
aMMHAYHbII, KOMJIIEKCOHHBIA U HEUTPAIBHBIN PEKUM.
BonHo-xMMHUYeCcKHi pesKUM TpakTa MUTATEIbHON BOBI U
00OpOTHBIX KOHAECHCATOTIPOBOIOB

2. NonutHoe (XuMH4€ECKOoe) 00eCCOIMBaHUE BOIbI

3. Br16op 060pynoBaHUST ¥ TEXHOJIOTHYECKUX PEKUMOB
MOHUTHOU yactu BITY

9. OunucTKa BOJI THUIIA KOHACHCATA

1. O6paboTKa OXJIKIAIOIIECH BOJIBI CUCTEM 00OPOTHOTO
BoflocHaOkeHus1. CTabumu3amus, pekapOoHU3aIus,
00paboTKa B MArHUTHOM U aKyCTHYECKOM HOJISX.
[IpenoTrBpaiieHre 6MOIOINYECKUX

oOpareHnit. O6pa3oBaHne OTIOKEHUI Ha BHYTPEHHUX
MOBEPXHOCTAX O0apabaHHbBIX U MPSIMOTOYHBIX KOTJIOB.
CrtpykTypa ¥ cOCTaB OTJIOKEHHH

2. Y naneHue u3 BOAbl OPraHUUECKUX MPUMECEN METOAOM
Koaryssnuu. M3BecTkoBaHHE BOJIBI




3. PacyeT OCHOBHEBIX ITOKa3aTeIcil.

4,

Bcero

18

36

54

10




4 YyeOHO-MeTOAMYECKOe oO0ecmeYeHHue TUCIHUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Oxop3una T. N. BogonoaroroBka: MeToI. yKas. 1o jiad. padotam
(Kpacnospck: UIIL COY).

Xantypuna T. U., Kypununa T. A., Uyp6axosa O. B. Bomonoaroroska.
Pacuet cTaniuii BOJIOOYNCTKH IMOA3EMHBIX BOJ JIIS XO3SHCTBEHHO-TTUTHEBBIX
HYX]: yueOHoe nocobue s By30B(Kpacnosipck: COY).

IlTagnera E. FO. Bomonoaroroeka n xumust Boasi(Mocksa: JIaub).

Uux B. A. Bogonoaroroska u BogHo-xumuueckue pexumbl TOC u ADC.
JlaGoparopuslii npakTukyM(MuHCk: M3aarenscTBo "Beimmiimas mkoma').
Kcenogontos b. C. Bononoaroroska u BoAooTBeAeHHE: YueOHOE mocodue
(Mocksa: U3narensckuii Jom "OOPYM").

Xantypuna T. U., Yypbakosa O. B. Bononoaroroska: yueOHO-METOAMYECKUN
KoMIuiekc [aiis ctyaeHToB Harp. 270800.62 «CTpouTenbCTBOY, MPOGUIs
noaroroBku 270800.62.00.06 «BongocHabxeHre U BOJIOOTBEICHUE |
(Kpacnosipck: CDY).

[Tuckynor B. M., Myparos O. 3. BogonoaroroBka: yue6Hoe mocooue
(Mocksa: U3narensckuit Lentp PUOL).

Xanrypuna T. U., Kypununa T. A. Bogonoaroroska: yueOHO-METOIUUIECKOE
nocobue [maboparopHsie paboThI| 1 cTyaeHToB crett. 270112.65
"Bonocnabxenne u BogootBeaeHue" (Kpacnospcek: COY).

4.2 JInnieH3UOHHOEe U CBOOOHO PACHpPOCTPaHsieMoOe MPOrpaMMHoOe

ofecrnevyeHmne, B TOM YHCJIe 0T€4eCTBEHHOT0 MPOU3BOACTBA (MIPOrpaMMHOE
o0ecreyeHne, HA KOTOPOE YHUBEPCUTET UMeeT JIMIEH3HI0, 2 TAK/Ke CBOOOTHO
DACNDOCTDaHsieMoe MDOIrDAMMHOe ofecredeHne):

l.

He tpeGyercs

4.3 UnTepHeT-pecypchbl, BKIOYas NMpodecCHoHAIbHbIEe 0a3bl TaHHbIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

DnexrponHas 6ubamoreyHas cucrema "COY"

2. DnekTpoHHas oubauoTeyHas cuctema "HarmoHansHbIi 11udpoBoit pecypc
"PykonTt"
S @oHa OLEHOYHBIX CPeICTB
OueHouHbIE CpeJCTBA HAXOJATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JTUCIUILINH.

6 MartepuajbHo-TeXHHYeCKasi 0a3a, HeoOXoaMMasi JAJIsl OCYLIECTBJICHHUS

06pa30BaTe.m>H0r0 nmpomecca 1mo IMCumnJauHe (MOZly.]'IlO)

Hcnonb3oBanue crnenuain3upoBaHHBIX JIabopaTtopuil kKadeaphl TEITOBBIX

AIIEKTPUUYECKUX CTAHIIUN,0CHAIIEHHBIX COBPEMEHHBIM 000PYIOBAHUEM, A TAKKE
¢unuanoB OO0 «Cubupckas TeHepUpyoIasi KOMIIAHUS»: IKCKYPCUH B XUMIIEX
Kpacnosipckoit TOLI-1.
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Criucok ucrosib3yemMoro obopyroBanus 1adboparopuu «BojgornoaroroBkay»
NeMapka, Tun HanmenoBanue IIpousBogurens [Ipnmeuanune

1A7053 Crnenranm3upoBaHHBIN KOMIUIEKT JJI aHAIN3a BOJAHO-XMMHUYECKOTO
peKrma KOTJIOB HINT «MTHOPACITAK-AHAJINT»

2MAPK-603/1 Ne3062, AI13 Nel555  Konnykrometrp OOO «B3OP»

3Annon 4100 Awnanuzarop xuukoctu yadboparopubeiii Ne696  HIIIIT
«Undppacnak-AHamuT»

4Annon 4100 Amnanuzarop kuakoctu jadboparopubsiii Ne302  HIIII
«UHppacnak-AHamuT»

S5YcraHoBka ymsrdyeHust BoAbl ¢ Omokamu ynpasieHus «Clack»

61 /1-DJIT JlaGoparopHasi ycTaHOBKa IO M3YYEHUIO MHOTOCTYIICHUATOM
bunprparmn - OO0 "HHUT Openl TY"
7Th-110 Tepmobans TVY-64-1-335-79

8MJI 0,2-1 B1X (0,001; D=80) Becs nadoparopusie MJI «Hproton JIC»
No499357 000 «MUNJIuK»
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