®EJEPAJIBHOE rOCYJAPCTBEHHOE BIODKETHOE OBPA30BATE/IBHOE
. YUPEXIEHVE BBICIIEI'O OBPA30OBAHMA
«KAMYATCKNH rOCYIAPCTBEHHBIN TEXHUYECKANU YHUBEPCUTET»
(®I'BOY BO «Kamuat['TY»)

HAY‘IHO-OBPA3QBATEHBHBII71 LTEHTP
«1'[PHPOﬂ,OOBYCTPOHCTBO 1 PEIBOJIOBCTBO»

KA®EPA «3AIIIATA OKPYKATOIIEN CPE[IBI % BD,IIOHOHBBOBAHI/IE»

YTBEPY
osomrens HOL «[TuP»
J1.M. XopoimMaH

«28» YjiBaph 2026 T.

PABOYAS IMPOr'PAMMA

T10 JUCLUTUIMHE «HKEHEPHBIE METO/Ibl 3AIIIUTHL OKI’Y}KAI'OI]J;Eﬁ CPEJbD»

e mogroTosku 20.03.02. «Tprpoa00ByCTPOHCTBO 1
BO/IOTI0/Ib30BaHME”
(ypoBeHb GakanaBpyar)

[To mmporpamMm

nipodu/ib

«IIpUpOA00XpaHoe 06yCTPOUCTBO TeppUTOPHI»

HeTponaBHOBCK-KanaTCKm‘?I
2026



Pabouas npérpamma [MCLAIUTMHE] COCTAB/IeHa Ha OCHOBaHHMH ®I'OC BO 1o Harpas/ieHHIo
noaroroku  20.03.02 «TIpupono06ycTpoiicTBO ¥ BOJOIO/E30BAHKE» U yuebHOro IUI1aHa
dI'BOY BO «Kamuatl TY».

Cocrasure/s paboyelt IporpaMmel

Iouent kadeapel 30C, K.T.H. f 3agopoxkueii AW
&

Pafouas mporpamMma pacCMOTpeHa Ha 3ace/jaHHH kaespe! «3alura OKpYy»Karolled cpefibl H
BOZOTTO/Ib30BaHHE», POTOKO/ Ne 6 OT «27» sinaps 2026 T.

3aBe/yroiuii Kade/po «3aluTa OKpY’KatolLieil cpe/isl ¥ BOZ0TION30BaHHE» K.I.H., ZoL].

«27» sneapsa 2026 T. JI.M. Xoporiman



1.

1.1. ITeau u 3a0auu uzyyeHust OUCYUN/AUHDI

HEHL HU3ydeHud AVCHUIIIIMHEBIL - HPI/IO6PETEHI/IE 6y,ELYH_II/IMI/I crieqra/JIMCTaMu HEO6XOAI/IMBIX
3HaHWK 00 OCHOBHBIX MeTOJdX W 3aKOHOMEDHOCTAX Cl)I/IBI/IKO-XI/IMI/IquKI/IX MponeccoB 3alUThI

OKpY’KalolIiel cpe/ibl, 0CHOBaX TeXHOJIOTHI OUMCTKHU TbUIETa30BbIX BEIOPOCOB, KUAKUX COPOCOB,

yTUMM3alid W TiepepaboTKu  TBepAbIX OTXOJOB,

Ilesn 1 3ajauM yueOHOU AMCIUILUIMHBI, €e MeCTO B yueOHOM mporiecce

0 (U3MUeCKHX TPUHLUINAX 3alWThl

OKpy)Katollleidl cpefibl OT SHepPreTUYeCKHWX BO3[eNCTBUM, (U3UKO-XUMUUYECKUX I[IPOLIeCCOB
OUMCTKY MPOMBIIIZIEHHBIX BEIOPOCOB B aTMOC(hepe 1 CTOKOB B ruzipoctepe

2.

TpeGoBaHuUs K pe3y/IbTaTaM 0CBOEHUs JUCIIUTIMHBI

[Tporecc

KOMIIeTeHLIN:
OIIK-1 — crnocobeH yuyacTBOBaTh B OCYIIECTBJIEHWH TEXHOJIOTUUECKHUX TIPOLIECCOB TIO

HWH)X€HEDHbIM

N3bICKAHUAM,

WU3yUeHUs1 AUCLUIIUHBI

MPOEKTHPOBAHHUIO,

HarpaB/ieH

CTPOUTEJBCTBY,

Ha (¢opmMHUpOBaHKe

PEKOHCTPYKLMY 00beKTOB PHUPO000yCTPOICTBA U BOAOIIO/IB30BAHKS.

3KCIUTyaTalluu

CJIeYIOIUX

n

Kopg HaumeHoBaHue Kop v HaumeHoBaHue | [1naHuMpyeMbliid pe3yibTaT Kopn
KOMITe KOMIIeTeHLIUU WHJYKaTopa o0yueHus TI0 AUCLUTIIMHE | TTOKa3aTeJist
TEHLU noctwkenus: OTTK OCBOEHUS

u

OIIK- |CriocobeH  yuMThIBATL  B(JI-10mk.q: 3HaeT|3HATD:

1 OCYMIECTB/ICHIN OCHOBHEIE - OCHOBHbIe  (hM3HKO-
ET));I;OQJ(I:SZI];IHECKI/IX o ?;21?51 “giﬂﬁOHHHe ,[XMMITYeCKe 3aKOHEI
VH)XeHepHbIM NporpamMMHble  CPE/CTBa, EEJI/II;?;IZHHX ap SI?I(C)JTI:;I’ 3(OIIK-1)1
W3BICKAHUSIM, KOTOpble  TIPUMEHSIOTCS ’
POEKTHDOBAHHIO, npu pemennu  3ajau PacTBOPOB U CTOUHBIX BOJ;
CTPOHMTENLCTRY, npodecCHoHaNbHON - OCHOBHble  (PU3HKO-
9KCIUTyaTaLuu | PEATEMTBHOCTH. XUMHUYeCcKue IIpOLIeCCHI,
PEKOHCTPYKLMK 0OBEKTOB JeXKare B OCHOBE| 3(OITK-1)2
TIpUpPOA000YCTPOiiCTBA 1 yThA3ainun TBEPABIX
BO/IONO/B30BAHUST [IPOMBILLIJIEHHBIX OTXO/0B;

- TOpUHLMOBI  3alUThI
OKpy»Katoljeid cpezipl  oT| 3(OITK-1)3
SHEepreTUYeCKux
BO3/IeICTBUM
- TIpaBWIa U YCJIOBUS
BBITIO/THEHUST 3(OIIK-1)4
TIPUPOZI00XPAHHBIX paboT
I/I,[[-ZQHK_ZZ BHHAQET Ymern:
HaBbIKAMU  TIPUMEHEeHUs |~ OOBSACHUTL C HAy4HOU
OCHOBHBIX TOUYKM 3DeHUs] SIBJIeHUS,
MH(OPMAaLMOHHBIX MpOL[eCChl, TpOoTeKarolue
TeXHOJIOT Ui W[[IpM  OUMCTKE Ta30BbIX
NpOrpaMMHBIX  CPEACTB, griGpocoB B aTmocdepe,| Y(OITK-1)1
KOTOpbIE HCII0/Ib3YIOTCA CTOUHBIX BO/J B
TMpu ~ PEIEHMI 3aRdY\rphnochepe M TBepABIX
rpodecCruoHaIbHOMN '
JeSTeNbHOCTH. OTXO/I0B B JIUTOC(eEpeE;
- TIpaBWIbHO  BBIOpaTh
MEeTOZi, U CII0COO OUYHCTKU
atmocoepsl, rugpocoepsl,| Y(OIMIK-1)2
mutocdepsl TIpH  BBIOpOCe
u cbpoce B HUX
TIPOMBILIJIEHHBIX 0TXOZ0B;




- TIPOBOJUTb  OLIEHKY
OCHOBHBIX rapaMeTpoB
¢dusuko-xumuueckux| Y(OIIK-1)3
TIPOLIECCOB 3aIUTHI
OKpY’Karolllei cpefbl;
- TIpaBWIbHO  BBIOpATh
MeToZ, 3allUThI or| ¥(OIIK-1)4
HEPreTHUeCKUX
BO3/IeMCTBUM
NIO-20mnx-0: Bnapseer|Biaaersb:
HaBbIKaMH MMPUMEHEHUS | _ CHOCO6aMI/I " TEXHHKOﬁ
OCHOBHBIX OrpaHUYeHUsT
MH(OPMALMOHHBIX AHTPOIIOFeHHOTO B(OIIK-1)1
TeXHOJIOTUU n o
NporpaMMHBIX  cpezicTs,|[BO3AEACTBUA Ha
KOTOpbIe  KCTOJb3ytoTCsi| OKPYKAIOIYIO CPey,
NpYU  pelleHud  3a/ad|- COBpeMeHHBbIMU
npodeccroHabHOM MeTOAAMH W CPeACTBAMH| B(O[TK-1)2
AEATE/ILHOCTH. WUH)KEHePHOU 3aIUTEI
OKpY>Katol1le cpefibl

3. MecTo JUCIHHILUIMHBI B CTPYKType 00pa30oBaTe/IbHON MPOrpaMMbI

YuebHast gucturiiHa «VHXKeHepHble MeTO/bI 3all[UThl OKDPY’KaloIleld Cpeibl» SIB/ISETCS

JUCLIATUTMHOM ~ 00si3aTe/IbHOM 4YacTh  y4eOHOrO I/laHa OCHOBHOW  mpodeCcCHOHANTbHOM
oOpa3oBaTe/ibHOM TPOTrPAMMBI.
4. CopepxaHue JMCLUIIIMHBI
4.1 Temamuueckuti ni1aH OuUCYyun/auHbl
3aouHasa hopma 00yUYeHHs
= KoHTakTHasa a2
£ | paGoramoBugam | § o S E
g | yueOHbIx 3aHATHI = °E-‘- Eg
]
8 @ o SR ? = = =
Beero| & =5 |2 =5 s 8 X =
HaumeHoBaHMe pa3/ie/ioB U TeM 2 - A5~ S (=3 = =
4yacoB| T S | 22| E¢= - i = o
& | F |EZE 25| g~ S S g E
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1 2 3 4 5 6 7 8 9
Pa3pen 1. XapakTepucTHKa
o o KoHutposbHas
3arpsisHeHUH OKpy»Karoileid cpefsl u| 8 2 1 1 12
pabora, orpoc
OCHOBHbIE METO/IbI €€ 3all[UThI.
Tema 1. XapakTepucCTHKa 3arpsi3HeHUI
OKpY’Karoleld cpeibl W OCHOBHbIe| 4 1 1 6 Onpoc
MeTOZRbI ee 3alUThI.
Tema 2. TexHuueckrie Mepsl 110 3allyTe
» p Lu 4 1 1 6 Omnpoc
OKpY>Karollel cpefibl.
Pazpgen 2. 3amura armocdepsl OT 20 4 2 2 24 KontponbHas
TIPOMBILLITIEHHBIX 3arpsi3HeHu pabora, ompoc
Tema 3. MeToAbl OUUCTKA U
A 5 1 1 6 Ornpoc
00e3BpeXMBaHUS OTXO/IAIIUX Ta30B.
Tema 4. OuncTKa OTXOAMIIUX Ta30B OT
- ALY 5 1 1 Ornpoc
a’po30Jiei.
Tema 5. AOGCOpOLMOHHBEIE MeETOAbI| 5 1 1 Ormpoc




OUYMCTKH I'a30B.

Tema 6. MeToAbl KaTaJIUTUUECKOU W

o 5 1 1 6 Omnpoc
TepMUYECKON OUMCTKH ra30B.

Pazpen 3. 3ammra rugpocdepbl OT

C 52 6 3 3 55 KontponbHas
NIPOMBILUIEHHBIX 3arpsi3HeHUN.

paboTa, orpoc

Tema 7. Vcrionb30BaHWe CTOYHBIX BOJ, B

00OpPOTHBIX U 3aMKHYTBIX cHCTeMaxX| 6 1 1 6 Ormpoc
BO/JOCHA0KeHHSI.
Tema 8. ¥YganeHue B3BellleHHbIX YaCTH
! 4 6 1 1 7 Ornpoc
W3 CTOUHBIX BOJ.
Tema 9. ®PU3MKO-XUMHUUECKHE MeTO/bI
A 6 1 1 7 Ormpoc
OUHCTKH CTOYHBIX BO/L.
Tema 10. XumMuueckve  MeTO/bI
A 6 1 1 7 Omnpoc
OUMCTKHU CTOUHBIX BO/I.
Tema 11. buoxvMuueckre MeTOZbI
A 7 1 1 7 Ormpoc
OUMCTKHU CTOUHBIX BO/L.
Tema 12. Tepmuueckue  MeTO/bI
p A 7 7 Ormpoc
OUHMCTKHU CTOYHBIX BO/L.
Tema 13. OumcTKa MOBEPXHOCTHBIX U
CTOUHBIX BOJI OT pAJMOAKTUBHBIX| 7 7 Ornpoc
3arpsi3HeHUM.
Tema 14. 3ammTa BOAHON Cpeibl OT
BO3/IeMCTBUS JHepreTU4deckux| 7 1 1 7 Ormpoc
YCTaHOBOK.
Pa3pgen 4. 3amwmra Jurocdepbl OT
A - (ep o KoHtpoJibHas
TIPOMBIIITIEHHBIX 3arpsisHeHudi| 28 4 2 2 28

(nepepaboTKa TBEP/BIX OTXOM0B). pa6ora, onpoc

Tema 15. VcTouHuKH, KaaccubUKaluu

U MeTOAbl TiepepabOTKU  TBepAbIX| 7 1 1 7 Onpoc

OTXO/IOB.

Tema 16. TlepepaboTka OTXO/IOB 7 1 1 7 Onpoc

HeopraHu4YeCcKuX IPOU3BO/ICTB.

Tema 17. TlepepaboTka OTXO[OB

poiborepepabaThIBarOIIKiA 7 1 1 7 Ompoc

MPOMBILITIEHHOCTH.

Tema 18. ITpowueccer 3aLLUThI

OKpYy’KatolLeit cpefibl or| 7 1 1 7 Onpoc

SHepreTUYeCcKUX BO3AEeUCTBUIL.

JK3aMeH 9
Bcero| 144 16 8 8 119

4.2 CodepiicaHue oucCyun/auHbl

Pa3pen 1. XapakTepuCTHKA 3arpsi3HeHUH OKpY’Karolel cpeibl 1 OCHOBHBIE MeTO/BI ee
3alUThI.

Jlekms 1.1. XapakTepHuCTHKa 3arpsi3HeHNH OKpY)KalollieH cpe/ibl 1 0CHOBHbIE MeTO/IbI ee
3al{UThI.

[Tokasarenu KauecTBa OKpY’Karolleld cpefibl.

VicTouHuky 3arps3HeHust aTMocgepsl, TuApocdepsl, TUTOCHEepPHI.

Jleknua 1. 2. TexHuueckHe Mepbl 10 3all[UTe OKPY)KaIlel cpeabl.

MeTo/bl OUMCTKHU TBIEBO3YIIHBIX BLIOPOCOB

Knaccudbukaiys criocob0B OUMCTKUA CTOUHBIX BO/

MeTo/bl 3alLUThI IUTOCHEPHI

IIpakTnueckas padora 1.1. CemuHap Ha Temy: «TexHHuecKue MephblI 10 3al{UTe
OKpY)Kamlilel cpeabi»

PaccmarpriBaemble BOTIPOCHI:

[TpyHLMITBI UHTeHCU(YKALIY TIPOL[eCCOB UH)KEHEPHOM 3allUThl OKPY Karollel cpefibl.
MeTo/ibI ¥ CTIOCOOBI OUMCTKU aTMOC(HEPHOT0 BO3/yXa

MeTo/bl ¥ ClIOCOOBI OUMCTKHU BOJJHBIX 00HEKTOB




METOABI U CII0COOBI OUUCTKHU 3eMeJlb

Pa3gen 2. 3amura arMmocdepbl 0T NPOMBILI/IEHHBIX 3arpA3HeHUH

Jlekus 1. 3. MeTobl OUMCTKH M 00€3Bpe)KMBAHUS OTXOAAIHUX ra30B.
Kraccudukaiiyst METO/IOB U arrapartoB it 006e3BpeKUBaHMs Ta30BbIX BIOPOCOB
OO0111as1 XapaKTePUCTUKA METOZIOB

Jlekuus 1. 4. OUUCTKa OTXOAAIMX ra30B OT a3pP0o30/ieH
OcHoOBHbIe CBOMCTBA TbUIel U 3((PeKTUBHOCTb UX YJIaB/IMBaHUS.
OuncTKa ra3oB B CyXUX MeXaHUUeCKHX Mbley/1aBIuBaTeIsx
OumucTKa ra3oB B (puibTpax

OuncTKa ra3oB B MOKPBIX Ibl/I€y/1aB/IUBaTEIAX

OuncTKa ra3oB B 3/1eKTPOQUIBTPAX

IIpakTnueckas paoora 1.2. CemuHap Ha TeMy: «OUHCTKA OTXO/SIIMX ra30B OT apP0o30/1ei»
PaccmaTrpuBaemMbie BONPOCHI:

OcHoBHbIe CBOWCTBA Mbliel U 3(pPEeKTUBHOCTb WX Y/IaBIUBAHUS
OumucTKa ra3oB B (uibTpax

OuuncTKa ra3oB B Ibley/aBIUBaTeNAX

Pekynepariysi rbinei.

YaBnvBaHWe TyMaHOB

Jleknusi 1.5. AGcopOOHHBIE METO/ABI OUHCTKHU ra3oB
TeopeTrueckrie 0CHOBBI abCcOpOIH

OuncTKa ra3oB OT JUOKCH/A CEPbI

OuucTKa ra30B OT CEPOBO/IOPO/IA, CEPOYTJIEPO/ia
OunicTKa ra3oB OT OKCH7Ia a30Ta

OuncTKa ra3oB OT rajoreHOB U UX COeAMHEHHM.
OunicTKa ra3oB OT OKCH/Ia YIIepo/a.

Jleknus 1.6. MeTo/ibl KaTa/IUTHUECKOH M TePMHUUECKOU OUHCTKH ra3oB
TBepaodasHas KaTaauTUUecKasi OUMCTKa
BricokoTeMriepaTypHOe 00e3BpeKUBaHKe Ta30B.
IIpakTnueckas padora 1.3. Cemunap 1. Tema: H)keHepHBIe MeTO/IbI 3aIUTHI aTMOC(epPbI
Co3paHre  palMOHa/bHBIX CHCTEM OUMCTKM Ta30BbIX BBIODOCOB C  00s3aTe/TbHBIMU
MPeVIOKeHUsIMA 110 MX MUHWMM3alMM W 10 YTWIM3aLUWM, JeCTPYKLMA WIA 3aXOPOHEHUI0
M3BJ/IeUeHHbIX KOMITOHEHTOB. B TaKMX TpOeKTax Takke HeoOXOAWMO pacCMaTpUBaTh BO3MOXKHOCTh
3aMKHYTBIX LJUK/IOB UCTIOTb30BaHUs Ta3a, 0COOEHHO B TeX (JIydasix, KOT/a ra3 (Harpumep, BO34yX WK
JIbIMOBbIE Ta3bl) SIBJISIETCSI HOCUTE/IEM OMpe/ie/IeHHOTO KOMITOHEHTa, Bbl/le/ieHe KOTOPOro
CrieliMa/ibHBIMMA  TIpUeMaMHy  T103BOJIsSIeT MCII0/Ib30BaTh ra3 IOBTOPHO. Tak, B Tporeccax,
WCIO/Ib3YIOLUX BO3AyX KaK B/aroHocuTesnb (KOHBEKTMBHAsi CYyIIKa, HarpyuMep) BIIOJHe
BO3MO)XHO HEOJHOKpPaTHOe MOBTOPHOE MCIO/b30BaHUe BO3/yXa MPU YCIOBUU JOTIOTHUATETbHON
oriepalLMy CHWKeHUs ero Biarocofep>xanusi. Copoc rasa B atmocdepy Npy 3TOM MOXKeT ObITh
pPe3Ko COKpallleH, a C/ie/loBaTe/IbHO, YMEHbBIIeHbI M BBIOPOCHI COMYTCTBYIOIIUX BpPeAHBIX
KOMITOHEHTOB.

CPC

CMCoK TeM /11 CaMOCTOSATE/IbHOI'O U3YUeHHs:
BpenHble rasbl U rapbl

®unbTpoBaHUe a3p030Jiel yepes MOpUCTbIe MaTepUaJIbl
VHepLiOHHOE OCa)KJeHUe YaCTUL] a3po30/1eu
Koarysisanys B a3p030s1sx

KoneHcaryst mapoobpa3HbIX MpUMecei

Pa3pen 3. 3awyuma 2udpocgepbt om npombiuL1eHHbIX 3a2PsI3HEHULL.

Jlekus 2.1. Vicmonib30BaHKe CTOYHBIX BOJ B 000POTHBIX M 3aMKHYTBIX CHCTeMax
BO/IOCHA0KeHHS

CBoiicTBa U KnaccuduKalus BoJ,



O6opoTHOe BoJoCHabXeHMe

TexHo/IOrMUeCcKasi BoJja U CTOUHBIE BOZIbI

3aMKHyTasi CUCTeMa BOZHOT'O X035IMCTBA MPOMBIIIIJIEHHBIX TPeATIPUITHI.
IIpakTHueckas padora 2.1. CemuHap Ha Temy: «VICno/ib30BaHHE CTOUYHBIX BOJ| B
000pOTHBIX U 3AMKHYTBIX CHCTEMaX BO/J0CHA0KeHHsI»

Boripocs! kK ceMuHapy:

CaolicTBa BOJ,

Knaccudukarus Bog

[TepcrieKTUBBI 000POTHOTO BO/JOCHAOKEHHMSI

[TepcrieKTUBBI UCITO/Ib30BaHUS 3aMKHYTOM CUCTE€MbI BOJOCHA0XKEHUSI

Jlekuus 2.2. Y pajieHue B3BellIeHHbIX YaCTHI U3 CTOYHbBIX BOJ

[Ipouie)xviBaHHe U OTCTauBaHUe

Y naneHue BCIUIbIBAOLIUX NIPUMecer

dunsTpOBaHUe

Y aneHve B3BellleHHBIX YaCTHUL] IO, IeMCTBHEM LIeHTPOOeKHBIX CHJT M OT’)KUMaHUEeM.

Jleknus 2.3. ®U3HKO0-XUMHUYECKHe MeTO/ibl OUMCTKYU CTOUHBIX BOJ,
Koarynsuus

doTanuus

Apcopbuus

VoHHbI 06MeH

OKCTpaKLus

OO6paTHBIM 0CMOC U y/IbTPapUIbTPALIUS

Hecopbuyis, Ae3o040paLys U Jerasarusi.
ONeKTpOXUMUUECKHe MeTO/bI

IIpakTnueckas pabora 2.2.

DHU3MKO0-XUMHUYECKHEe MeTO0/[bl OUMCTKH CTOYHbBIX BOJ
O6cy>kaeMble BOMPOCHI:

Koarynsauus

®diotanus

Apcopbuus

VoHHbI 0O6MeH

Jleknus 2.4. XuMHYeCKHe MeT0/{bl OUUCTKHU CTOYHBIX BOJ
HetiTpanuzanus

OkucieHre ¥ BOCCTaHOBJIEHHE

Y aneHvie MOHOB TSDKe/bIX METAJIIOB.

IIpakTnueckas pabora 2.3.

XuMHYeCcKHe MeTO/ibl OUMCTKHU CTOUHBIX BOJ,
Hetitpanuzanus

OxucneHue U BOCCTaHOB/IEHUE

Jleknus 2.5. buoxuMuuyeckne MeTo/jbl OUUCTKH CTOYHBIX BOJ
3aKOHOMEpPHOCTH pacriafila OpraHuueCKHX BeliecTB

BnusiHye pa3MuHbIX PAaKTOPOB HA CKOPOCTh OMOXUMUYECKOTO OKHCIeHUS
OuncTKa B MPUPOHBIX YCIIOBUSIX

OuncTKa B UCKYCCTBEHHBIX COOPYKEHUSIX

AHas3po0OHbIe METO/IbI OMOXMMHUECKOH OUMCTKH

OO6paboTka ocazika

IIpakTnueckas pabora 2.4. CemuHap Ha TeMy: «bHoXuMHUecKue TpOLIECCHI 3alUTHI
OKpY’Karollleid cpefibi»

OO0cyx/jaemMbie BONIPOCHI:

OcHoBHbIe TIOKa3aTe OMOXUMHUYeCKUX MPOLeCCOB OUMCTKU CTOYHBIX BO/J
KuHeTrKa 6MOXMMHUYeCKOTO OKUC/IeHHsT

Jleknus 2.6. TepMuueckue MeT0O/ibl OUHCTKH CTOYHBIX BOJA,.
KoHLIeHTprpOBaHHe CTOYHBIX BOJ



BriziesieHne Bel[eCTB U3 KOHLEHTPUPOBAHHBIX PaCTBOPOB

TepMooKucIUTeTbHBIE METO/bI 00e33apa’KiBaHus

IIpakTnueckas padora 2.5. CemuHap Ha Temy: «TepMHUecKHe MeTObl OUMCTKU CTOUYHBIX
BO»

OO6cyxmaeMbie BOITPOCHI:

TepMuueckoe 06e3BpeXXrBaHe MUHEPATU30BAHHBIX CTOKOB

Tepmuueckoe KOHZIEHCMPOBaHUE 0CaJKOB CTOUYHBIX BOJ

Cy11iKa B/Ia)KHbIX MaTepyasos.

Jleknus 2.7. O4nCTKa NOBEPXHOCTHBIX M CTOYHBIX BOJ OT PafAi0aKTUBHBIX 3arpsi3HeHUI.
PaccmaTrpuBaemMbie BONPOCHI:

Bo3zelicTBre paii0OaKTUBHBIX BBIOPOCOB Ha OKPY>KAIOLIYIO CPey

HorycTuMble KOHLIEHTPaLMKU paZUOHYKIU/I0B

KoHTposnb 1 ynpaBieHue paii0aKTHBHOCTbIO

Jlokanv3auys paiIM0aKTUBHBIX TIPOAYKTOB.

Jlekuus 2.8. 3amura Bo/JHOU cpeJbl OT BO3/eiiCTBHs YHepreTHUeCcKuX yCTaHOBOK.
PaccmaTpriBaeMble BOTIPOCHI:

JHepreTUyeCcKre pecypybl

[TpobeMbl BO3/1eMCTBYS TEIJIOIHEPreTHYeCKUX YCTAHOBOK Ha TUApochepy
3arpsi3HeHHe BO/IHbIX GacCeiHOB MPOW3BO/CTBEHHBIMU CTOUHBIMU BO/JaMU
Oxnaxk/ileHre akTUBHOM 30HbI peakTopa

IIpakTnueckas pabora 2.6-2.7. Cemunap 2. Tema: IH)KeHepHbIe MeTO/bI 3aIUTHI
rujpocepbl.

Co3aaHue TeXHO/IOTUYECKUX crcTeM Ge3 cOpoca CTOYHBIX BOZ, (B TOM UKMC/Ie ¥ OUMIIIEHHBIX) B
€CTeCTBeHHble BOJOeMblL. [Ipy pa3MMUHBIX BH/IaX OECCTOYHBIX CXeM OOBIMHO pe3KO YMeHbILAeTCs
riorpebsieHre BOJIbL, 3arpsi3HEHMe BOJOEMOB, HO, KaK TPaBW/IO, 00pa3yrOTCs TBepAble OTXOIbl WIH
KOHLIEHTPUPOBAHHbIE PAaCTBOPbl B TEXHOJIOTMYECKHX YCTAaHOBKAX BOJOOUMCTKA U BOZOIOATOTOBKU
BOZI0000POTHBIX crcTeM. T103TOMY B MpOeKTax, TeMbl KOTOPBIX CBSI3aHbI C pa3paboTKON palioHa/TbHBIX
CXeM BOJOUCTIONB30BaHUS, JIO/DKHBI OBITh Tpe/yIoKeHbl TyTH YTWIM3aliH, IepepaboTKu WIH
JleCTpyKUMY, 00e3Bpe)KuBaHWsi W 0e30MacHOro 3aXOpPOHEeHMs TaKUX «BTOPUUHBIX» —OTXO/IOB.
CylilecTBeHHbI TaK)Ke MPUeMbl OUMCTKU JIOKA/JIbHBIX M CMelllaHHbIX BOJ, @ TaKXKe BOJ, «ITPOAYBKW»
3aMKHYTBIX CUCTeM HCMO/Ib30BaHusI BOJbIL.

Pa3pen 4. 3awyjuma aumocgepbl om npombiuLieHHbIX 3azpsiz3HeHUll (nepepabomka meepobix
01mxo0008).

Jlekus 3.1. IcToUHMKH, K/1acCH(UKAIUM ¥ METO/IbI MepepadoTKH TBEP/ABIX 0TX0/{0B
VcTouHMKY Y K1accrudUKalyst TBepAbIX 0TXO/0B

MexaHluecKasi, MeXxaHOTepMHUecKasi U TepMHUUecKast riepepaboTKa

Ob6orarienue
DU3MKO-XMMHUYECKHe Bbl/je/IeHHsi KOMIIOHEHTOB TIPU y4aCTHU KUJKOM (a3bl.
IIpaktnueckas  pa6ora 3.1. Kpyraesii cron Ha Temy: «MexaHuueckas,

MeXaHOTepMHYeCKasi U TepMUUecKas nepepadorka. [Ipo6semMbl 1 mepneKTUBBI»
OO6cy>kgaeMble BOMPOCHI:

MexaHuueckasi nepepaboTKa TBepPbIX 0TX00B. IHHOBAI|MOHHbIE METO/IbI.
Tepmuueckasi mepepaboTKa TBEP/bIX 0TX0/0B. [Tp06/IeMBI M TIEPCIIEKTHBHI.

Jleknusi 3.2. IlepepaboTKa 0TX0A0B HeOPraHUYECKHX MPOU3BO/ICTB

[TepepaboTKa 0TXOZ0B TIPOU3BO/ICTBA

[TepepaboTka 0TX0Z0B TIPOU3BO/CTBA (hochopHBIX y100peHut

[TepepaboTKa O0TX0/I0B TIPOM3BO/CTBA KA/IMHHBIX Y[00peHHI

[TepepaboTKa OTXOZI0B Ka/bLIMHUPOBAHHOM CO/IbI

IIpakTnueckas padora 3.2. Cemunap Ha Temy: «IlepepaboTka 0TX0/J0B HeOpraHUYeCKHX
TPOU3BO/ICTB»

PaccmarpuBaeMblie BOIpoChI:

[TepepaboTKa OTXO/[0B CEPHOKHCJIOTO TIPOM3BO/ICTBA

[TepepaboTka 0TX0Z0B TIPOU3BO/CTBA (hochOpHBIX y100peHu



[TepepaboTKa O0TX0/I0B IPOM3BOACTBA KA/IMAHBIX Y100peHMit
[TepepaboTKa 0TX0/I0B KalbIMHUPOBAHHOW CO/IBI

Jlekuus 3.3. IlepepaGoTKa 0TX0[0B NMPOU3BO/JCTBA OPraHUYECKHX MPOJYKTOB U U3/eTUH
Ha X OCHOBe

[TepepaboTka 0TX0/10B HedTeriepabOTKU U HehTeXUMUN

[TepepaboTka 0TX0Z0B ra3uyKalyiy TOTIMBa

[TepepaboTKa 0TXOZI0B TIPOU3BO/ICTB MaTepyasioB U U3/e/Iii Ha OCHOBE pe3WHbI

[TepepaboTKa 0TX0/[0B IPOU3BO/CTB MJIACTMACC U U3/Ie/TUi Ha MX OCHOBE

IIpakTnueckas padora 3.3. Cemunap Ha Temy: «I[Ipo6/ieMbI U MepCEKTUBBI MePepadoTKU
oTxo/i0B HedTenepaboTKu U HepTEXUMUH»

Bomnpocs! K cemuHapy:

[TepcrieKTMBHBIE METO/IbI TIepepabOTKU OTXOZ0B HedTerepaboTKy U HeTeXUMUHN
[TepcrieKTUBHBIE METO/IbI TIepepabOTKU OTXOZ0B Ta3u(UKaLiy TOTUIMBA

[Tpobnembl mepepaboOTKH OTXO/IOB IMPOM3BOACTB MaTepHaoB 1 U3/e/THi Ha OCHOBE Pe3UHBI
[MepcriekTHBBI T epepaboTKa OTXO/I0B IMPOM3BOACTB TJIACTMACC U U3/le/TUi Ha UX OCHOBE

Jlekuus 3.4. IlepepaboTka 0TX0/10B phIfoIepepadaTbLIBAIOIMIA MPOMBIIIIEHHOCTH
TeXHOIOTUM yTU/IM3alMU )KUPOBBIX 0TXO/I0B PIOOTepepabaThIBAIOIIUX TPOU3BOZCTB
KomriekcHast mepepaboTKa U yTUIM3ALMsS PhIOHBIX OTXO/I0B U OTXO/IOB /IDYTUX TMPOOHOHTOB B
opraHuyeckuve y100peHust

YTunusarust XUIKUX 0TXO/I0B pbl0orepepabaThIBaIOIIMX MPOH3BO/ICTB

IIpakTHueckas pabora 3.4. IIpou3BoACTBO OMoKoMIIOCTa u3 0TXO0/I0OB
pbi0onepepadaThHIBAKIUX POU3BO/ICTB

Jleknus 3.5. ITponeccsl 3a{UThI OKPY)Kalolield cpe/ibl 0T JHepreTuYecKux Bo3/jeMCTBUI

TeopeTrueckue OCHOBBI 3alUThI OT SHEPreTUYECKUX BO3/1eUCTBUMN

3amumra OT MeXaHUYeCKMX M aKyCTUYeCKUX KoJiebaHuM.

3alyra OT MOHU3UPYHOLLEr0 U3TyUeHHs.

3alyra OT 3/IeKTPOMarHUTHBIX T0JIeH Y U3/TyYeHUH.

IIpakTHueckas padora 3.5. Cemunap 3. Tema: VihkeHepHbIe MeTO/{bI 3aIIUTHI JIMTOC(EpPbIL.
Co3paHve MpPUHLWIHAAIBHO HOBBIX [IPOLIECCOB TMOJIyYeHUs] TPaJWLIMOHHBIX BUJIOB

MPOJAYKLIMM, B KOTOPBIX OTCYTCTBYIOT TPAJMULMOHHbIE )K€ OTXOJbl WM COKPALAOTCS 3Tarlbl

rnepepabOTKM W TEXHOJIOTUYECKHWe CTaJuM, Ha KOTOPBIX 3TH OTXOZAbI 00pa30BBLIBAUCH.

[Tone3sHbIMU TIpU  3TOM MOTYT OBITh TIPEAJIOKEHWS TI0 CO3ZAHHI0 MHOTOTIPOGHIBHBIX

MPOMBILLIZIEHHBIX KOMILJIEKCOB C 3aMKHYTOM CTPYKTYpPOW MaTepuasbHbIX IMOTOKOB ChIpbS U

OTXOZIOB TIPY MUHUMHU3al[ii BEIOPOCOB BO BCe C(hepbl OKpY Karolei cpefibi

3aziaHye [ BBITIOJIHEHUS TIPAaKTHYeCKUX paboT M BapWaHThI TPeZCTaBIeHbl B METOJUYeCKUX
ykazaHusix (MmomkuHa JI.M..MHXeHepHble MeTOZbI 3alllUThl  OKPY’Karolllell  Cpejbl.
MeToryeckre yKa3aHUsi K U3yUeHUIO JWCLUIUIMHBI U BBITIOJTHEHUIO KOHTPOJIBHBIX paboT Ais
ctygeHToB crnepuanbHocT 280302.65 «KomriekcHoe UCIonb30BaHWe M OXpaHa BOJHBIX
pecypcoB» ouHON (opmbl 00yueHus. — IletpomnaBnoBck-Kamuarckuii: M3a-eo Kamuatl'TY,
2010.-23c.)

CPC
B pamkax koHTpossi CPC ripeycMoTpeHa MOATOTOBKA U 3allliTa pedepaToB 10 OHOU
13 HWKE TIPe/ICTaB/IeHHBIX TEM.

[TepepaboTKa OTX0/[0B TIPOU3BO/CTB MaTePHAJIOB U U3/Ie/IMiA HA OCHOBE Pe3UHbI

[TepepaboTKa OTXOZ0B TOPHO/I00BIBAIOIIEH TPOMBIIIEHHOCTH

KowmriekcHast iepepaboTka ¥ yTUIMU3aLMs PhIOHBIX OTXO/IOB M OTXO/IOB APYTHUX TMIPOOMOHTOB B
opraHuyeckue yao0opeHus

[TepepaboTka 0TX0Z0B Hed)TernepaboTKH 1 HehTEXUMUU

Posib 6€30TX0/JHBIX ¥ MaJIOOTXO/IHBIX TEXHOJIOTUH B Mpoliecce oOpaleH st C 0TX0AaMU
TepMoxumuueckasi 00pabOTKa TBEP/IbIX OTXO/I0B

[TepepaboTka 0TXOZ0B Ta3uUKalX TOTUIMBA



3aimTa BOJHOMW Cpe/ibl OT BO3/IeHCTBHUSI SHEPreTUUeCKUX YCTaHOBOK
[TocecTBUS TEIIOBOIO 3arpsi3HEHUs eCTeCTBeHHBIX BO0EMOB
Obecnieuenue 6e3omacHOCTH B iepros, pabotsl ASC

KoHTpoib 1 ynipaBieHUe pajy0akKTHUBHOCTBIO

YHUUTOKeHre OnacHbIX 0TXO0Z0B

Jlokanusauys U yZep>XxuBaHue paJvi0aKTUBHBIX IIPOJYKTOB
Bo3peiicTBre paji0aKTUBHBIX BLIODOCOB Ha OpPraHM3M uejioBeKa

5 YueOHO-MeToji1uecKoe ofecrieyeHHe /I CAMOCTOATE/IbHOI padoThl 00yUaroIuXCst

B 1esoM BHeayMUTOpHasl CaMOCTOsITe/IbHasi paboTa CTyzieHTa TIpU M3y4YeHUH Kypca

BKJIIOUaeT B ce0s1 ciefiyroIye BU/IbI paboT:
- rpopaboTKa (U3yUyeHre) MaTepHasioB JIEKI[H;

- yTeHWe W TIpopabOTKa pEeKOMEHZOBaHHOW OCHOBHOW U  [IOTIOJIHUTE/IbHOU

JIUTepaTyphl;
- MO/IFOTOBKA K MPaKTUYeCKUM (CEMHUHAPCKUM) 3aHSTUSIM;

- MOUCK U TpopaboTKa MarepuanoB U3 VIHTepHET-pecypCcoB, TMepPUOANUYECKON

reyaTy;

- BBITIO/THEHWE [IOMAlIHUX 3alaHuii B (hopMe TBOPYECKUX 3ajlaHuM, KelcC-cTaz,

JIOKJ1aZIOB;
- MOZrOTOBKA Tpe3eHTaLuk /1J1s1 UUTFOCTPALIUM [10K/1a/l0B;

- BBITTIO/THEHHE KOHTpOJ’IbHOﬁ pa6OTbI, ec/in I1peayCMOTpPeHa y‘-Ie6HbIM I1JIaHOM

JIWACLIUTIIMHBI;

- MMoAroTOBKA K TEKyIeMy XU UTOTOBOMY (HpOMe)KYTOT-IHaH aTTECTaL[I/IH) KOHTPOJIIO

3HaHWM M0 JUCLUTIIMHE (9K3aMeH).

OcHOBHasi 10/l CaMOCTOSITeJTbHOM PabOThl CTY/E€HTOB TPUXOAUTCS Ha TMPOPAOOTKY
peKOMeH/I0BaHHOM JIUTepaTyphl C 11eJIbl0 OCBOEHHUsI TeOPeTUUeCKOro Kypca, MOATr0TOBKY
K MPaKTUUeCKUM (CeMUHApPCKUM) 3aHSTHUSIM, TeMaTHKa KOTOPbIX TIOTHOCTbIO OXBaThIBaeT
copep>kaHue Kypca. CaMmocTosiTesibHasi paboTa 1o MoAroTOBKe K CeMUHAPCKUM 3aHSTHSIM

rpejriosaraeT yMmeHue paboTaTth C epBUUHON UH(OPMaILHeH.

6 doH/| OLIeHOYHBIX CPe/ICTB AJ/IA MPOBeJeHHUsI POMEKYTOUHOM aTTeCTalu 00yJarommxcsi

MO JUCLHITHHE
6.1 Cmpykmypa ¢poHOa oyeHOUHbIX Cpeocme

@DOoH/1 OLIEHOUHBIX CPEe/ICTB ZIJisl TIPOBe/IeHUs TIPOMEeKYTOUHOW aTTeCcTaliy 00yUaromyxcst
no gucuuruiiHe «BogHoe, 3eMenbHOE U 3KOJIOTMUYECKOE T[IpaBO» TPEe/CTaB/lieH B

MIPUJIOKeHUH K paboyeii IporpaMMe AWCLIUIIMHBI U BKJ/IFOUYaeT B ceOsi:

I repeyeHb KOMIETEHLIMM C yKa3aHMeM 3TaroB MX ()OPMHUPOBaHHSI B IIpoLiecce

ocBoeHUs 00pa3oBaTenbHON MPOrPaMMBI;

I OIICaHUe ToKa3aTeneid u KpUTepHUeB OL€HHWBAHUA KOMHETEHL[I/Iﬁ Ha Pa3/IMYHBIX

STallaX UX Cl)OpMI/IpOBaHI/IH, OIIMCaHHe IIKdJI OLIeHHBaHUWI;

I TUTIOBble KOHTPOJIbHBbIE 3a/laHUsI WM MaTepuasbl, HeoOXOJuMble /ISl OLIeHKU
3HaHWM, YMeHHH, HaBbIKOB W (W/IM) OMbITAa JesiTeIbHOCTU, XapaKTepU3YyHOIIUX 3Tarlbl

(hbopmMUpOBaHUS KOMIIETEHLIUH;

I METOAUYECKHWE MdTepHuaJibl, OIIpejesdroliye Ipoueaypbl OLI€EHMBAHUSA 3HaHHI>i,

YMEHWM, HaBbIKOB M (WIM) OMNbITa [JeATeJIbHOCTH, XapaKTepU3YIOLUX
(hopMHpOBaHUs KOMIIETeHLIUH.

6.2 ITepeueHb 80NPOCOB K NPOMeEIHCYMOYHOU ammecmayuu

1. Kraccudwukaiyss  TIPOMBILIZIEHHBIX — ra3000pa3HBIX  OTXOZOB U METO/IBI

00e3BpeKUBaHUS.
2. OcCHOBHBIE CBOMCTBa a3p030/1eii.
3. Cyxue MeTO/Ibl OUHMCTKH ra30BbIX TIOTOKOB OT a3p030JIei.

3TaIllbl

HnXx
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31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.

48.

49.

7.

MoOKpbIe MeTO/IbI OUMCTKH ra30BbIX [IOTOKOB OT a3p030JIei.

OuMncTKa ra30B C OMOIIBI0 QUIBTPYIOIINX TIePerOpofoK.
XapakTepucTHKa (QUIbTPYIOLIUX TePEropo/oK.

OuucTKa ra30B OT MbUIM B 37IEKTPOPHUIBTPAX.

OCHOBHBIe HarpaB/IeHHs UCTIOIb30BaHUsI Y/IOBI€HHOM TTBITH.
ITporecch! ¢pusnueckoi abcopOIMK MPU OUMCTKE Ta30BbIX BHIOPOCOB.

. AzicopO1IMOHHBIE METO/IbI OUMCTKU T'a30BbIX TTOTOKOB.

. KaTtamutrueckre MeTO/Ibl OUMCTKU T'a30B.

. Tepmuueckue MeTO/Ibl OUMCTKU T'a30BbIX BHIOPOCOB.

. ABCopO1IMOHHBIE METO/IbI OUMCTKU T'a30B OT JAUOKCH/IA CEpBhI.

. AzcopOLIMOHHBIE METO/bI OUMCTKU T'a30B OT AUOKCH/IA CEphl.

. OKuC/IUTE/TbHBIE ¥ BOCCTAHOBUTE/TbHBIE METO/bl OUMCTKU Ta30B OT AUOKCH/IA CEpBhl.

. MeTo/1bl OUMCTKH ra30BbIX TIOTOKOB OT OKCH/IOB a30Ta.

. OuncTKa ra3oBbIX BEIODOCOB OT ra/IOTe€HOB.

. MeTo/bI peKyTiepaliu JIeTYyIUX OpraHuYeCcKUuX COeMHEeHHM.

. [IpobsieHre ¥ U3Me/ibueHre Kak MeTO/bI IOJITOTOBKHU TBEP/bIX OTXO/0B K TiepepaboTKe.
. MeTogp! KaccubUKayuyl U COPTUPOBKH /1151 TepepabOTKU TBEP/BIX OTXO/I0B.

. MeTo/ipl rpaHy/IMPOBaHuUs TIPH NepepaboTKe TBEPABIX OTXO/IOB.

. BpUKeTHpOBaHWe W BBLICOKOTEMIIEpPATYPHAasl arJioMepalus Kak MeTOAbI TepepaboTKu

TBePAbIX IMPOMBIIIJIEHHBIX OTXO/40B.

. MeTozib1 oboraitieHus py peKyriepaliii TBepAbIX 0TX0/I0B.
24.
25.
26.
27.
28.
29.
30.

doTalOHHbIE METOAbI IepepaboTKU TBepPAbIX 0TXO0/0B.

DU3MKO-XUMHUUECKHe METO/IbI YTHUIN3aIMK TBEP/bIX OTXOZO0B.

3arpsi3HeHHe BO/JOEMOB U PeK ITPOMBIILIIEHHBIMUA CTOKaMHU.

Knaccudukarpst MpOMBILUIEHHBIX CTOYHBIX BOZ, KaK (DM3UKO-XUMHUECKUX CUCTEM.
Knaccudukaryst mpOMBILUIEHHBIX CTOYHBIX BOZ, 10 Kyibckomy.

Y naneHue B3BeIlIeHHBIX UaCTHUI] U3 CTOUHBIX BOJ. [Iporie)kriBaHue U OTCTaBaHUe.
Anmapartel A7 y/aneHWs B3BelLIeHHBIX YaCTHL] W3 CTOUHBIX BOJ. [lecKosoBKH.
[Copu3oHTaIbHBIE, BEPTUKA/IbHBIE, pa/ida/ibHbIe OTCTONHUKH.

OtcravBaHle B TOHKOM CJI0€ KUAKOCTH. TpyOuaThle U MylacCTUHYATbIe OTCTOMHUKH.
OcBeTsieHHe BO/IbI B CJI0€ B3BEIIEHHOI0 0CaJKa.

Mertog punbTpoBaHus /71 BeIJe/eHrs prMeceid. PUIbTPBI ¢ 3epHUCTO 1TePeropoJKOu.
Merog dnoTauumm i 06e3Bpe)KuBaHs IPOM3BOCTBEHHBIX CTOUHBIX BO/.

Crioco6s! duioTaronHoM 06paboTky cTouHbIX BoJ,. [IprMeHsiemast anmaparypa.

MeTo/ Koary/isiquy  Jijisi OYMCTKH ITPOU3BO/CTBEHHBIX CTOYHBIX BOJ,.

MeTtog, oKy My /17151 OUMCTKY TIPOM3BO/ICTBEHHBIX CTOUHBIX BO[.

OuncTKa CTOUHBIX BOJ| 9KCTpakiyeld. TpeboBaHus, MpebsB/sieMble K SKCTpareHTaMm.
CxeMbl OYUCTKH CTOYHBIX BOJ, 9KCTPAKLIEH.

OuncTKa CTOUHBIX BOJ| METOZIOM HOHHOTO 0OMeHa. Bu/ibl 1 CTpoeHre HOHUTOB.
AficopO1OHHbIe YCTAHOBKY [I/1s OYMCTKH CTOYHBIX BOZ.

[TpomeIinsieHHBIe anrapaTbl 06paTHOr0 0cMoca U yIbTpadUIbTpaLvK.

[TpumeHeHuMe 371eKTpoArani3a /st 00e3BpeXXrBaHUsl IPOMBILIIEHHBIX CTOYHBIX BOJ,.
OuucTKa CTOUHBIX BOJ| METOZIOM HeMTpaau3aLiiu.

OuucTKa CTOYHBIX BOJ, METO/IOM OKUC/IeHUs IpuMeceil. X/i0pUpoBaHUe, 030HUPOBaHUe,
OKHCJIeHHe KHCJIOPO/[OM U TIHPOJIFO3UTOM.

OuuCTKa CTOUHBIX BOJ| BOCCTAaHOBJIEHUEM.

BuoxuMuueckasi OYMCTKa CTOYHBIX BOJ. A3poOHBIe W aHa’pPOOHBbIE TIPOLIECCHI TIPH
OMOXMMHUYECKOW OUKCTKE.

Buonorryeckasi OUMCTKa MPOU3BOACTBEHHBIX CTOUHBIX BOJ, B UCKYCCTBEHHBIX YC/IOBUSIX.
brodunbTphl.

OuncTKa CTOUHBIX BOJ| B a3poTeHKax. Kimaccudukarysi a3poTeHKOB.

PexkomeHnyemas imreparypa

7.1 OcHo8Has 1umepamypa:
1. lmKeHepHas 3aluTa MOBePXHOCTHBIX BOJ, OT IPOMBILIJIEHHBIX CTOKOB. — M.: Boicu. IIIK.,

2008.



2. PocnisikoB [1.B. MeTogp! 3aiuThl OKpy»Katoleid cpesibl. — M.: 3patensckuit fom M3OU, 2007.

7.2 JlonoaHumebHas Aumepamypa:

1. JopoxoB A.®., Kopabsux M.H. 3aiyra BoAHOM cpeJbl OT SHEPTeTUUECKUX YCTaHOBOK. — M.:
Kosoc, 2009.

2. Pocnisiko [1.B. MeTogp! 3aiuThl OKpy»Katoien cpespl. — M.; MOU, 2007

7.3 IlepeueHb MemoOuUYeCKUX YKa3dHUli K NpoeedeHUl0 yueOHbIX 3aHAMull Uu
camocmosime/ibHOU paGome cny0eHmo8
1. WmomkuHa JI. M. VlHKeHepHble MeTO/IbI 3alliUThl OKPY’Karollleld cpefibl: MeToanueckue
yKa3aHusl K U3yUYeHHIO JUCLUIUIMHBI U BBITIOJHEHUIO KyPCOBBIX DPabOT /sl CTy/IeHTOB
crieranbHOCTH 280302.65 «KoMILIeKCHOe UCI0/Ib30BaHUe U OXpaHa BOJHBIX PeCypCoB»
ouHOM (hopmbI 00yueHus1. — [TerponaBnoBck-Kamuarckuii: Kamuatl'TY, 2010. — 24 c.

2. WmomkuHa JI. M. VIH)XKeHepHble MeTObI 3alllUThI OKpY>Katolljel cpefibl: MeToguueckue
yKasaHUsi K U3y4YeHHIO JUCLUIUIMHBI U BBLITIOJTHEHUIO KYPCOBBIX paboT /sl CTYZeHTOB
crietraapHOCTU 280302.65 «KoMILIeKCHOe UCII0/Ib30BaHUe U 0XpaHa BOJHBIX pecypCcoB»
3a04uHOM (hopmbI 00yueHus1. — [TetponaBnoBck-Kamuarckuii: Kamuatl'TY, 2010. — 26 c.

8 IIepeuenn pecypcoB HH(OpPMAI[HOHHO-TE/IeKOMMYHHKALIMOHHOM ceTH «VIHTepHeT»
— CrIpaBOYHO-TIpaBoOBasi cuctema KoHcynbraHT-1uitoc http://www.consultant.ru/online
— CIIpaBOYHO-TIpaBOBasi cvcTeMa ['apaHT http:/www.garant.ru/online

9. MeTouuecKue yKa3aHus /Jjisi 00y4aromuXcs M0 0CBOEHUI0 AU CIUTITUHBI

MeTouKa mpernojaBaHysl [aHHOW [JAUCLMIUVIMHBI TpeArosaraeT uYTeHWe JIeKLUM,
MpoBeJileHre TIPAaKTUUeCKUX (CeMMHApCKMWX) 3aHATHM, TPYNNOBBIX W WHAWBU/ya/lbHBIX
KOHCYJIbTAI[|H 10 OT/le/TbHBIM (Harbosiee CI0XKHBIM) crieliiruuecKuM rpodieMaM JUCIUTIAHBL.
[TpegycMoTpeHa camocTosiTesibHasi paboTa CTY/IeHTOB, a TakKXKe MPOXOXKeHUe aTTeCTallMOHHbIX
WCIIbITaHUH TIPOME)KYTOUHOM aTTecTal[uu (9K3aMeH).

Jlekyuu TIOCBSIIIIAIOTCS PaCCMOTPEHHIO Harbo/iee Ba)KHBIX KOHIIEINTYya/IbHBIX BOITPOCOB.
B xope neKuui CTy/ieHTaM CrefyeT TOATOTOBUTb KOHCIIEKThI JIEKI[UH: KpaTKO, CXeMaTH4HO,
1oC/IeI0OBaTe/IbHO (PMKCUPOBATh OCHOBHBIE TOJIOXKEHUSI, BBIBO/IbI, (DOPMYJTUPOBKH, 0000IIeHMS;
roMeuaTb BaXkKHbIe MBIC/H, BBIIEJISATE K/IHOUEBbIe C/I0BAa, TEPMUHbBI; TIPOBEPSITh TEPMUHbI,
TIOHSTHS C TIOMOILI[BIO SHI[UK/IONEJUH, C/IoBapeli, CIPaBOYHUKOB C BBITTUChIBAHUEM TOJIKOBAaHUM B
TeTpajib; 0003HAUUTh BOMPOCHI, TEDMHHBI, MaTe€pUaJl, KOTOPbIH BbI3bIBAET TPYAHOCTU, TIOMETHUTD
Y TIOTILITAaThCSI HAMTU OTBET B PeKOMeH[lyeMoii utepaType. Ecu camocTosTeTbHO He y/AaeTcs
pa3zobpartbcsi B MaTepuase, Heo0XoAuMo cHOpMyIMpOBaTh BOTIPOC U 33/1aTh TIPEToZaBaTe i Ha
KOHCY/IbTal[MK, Ha TIPAKTUUeCKOM 3aHSITUH.

KoHKpeTHble MeTOIWKU, MOZe/H, MeTOJbl U UHCTPYMEHThI CTpaTernyeckoro aHasu3a,
OLIeHKM COCTOSIHUSI KOHKYDEHTHOW cpefibl U T.[. pacCMaTpHBAIOTCS TPEUMYIeCTBEHHO Ha
MPaKTUUeCKUX 3aHATHUSIX.

IJenblo npoeedeHusi npakmuyecKux (CeMUHAPCKUX) 3aHssmMull SIBISIETCS 3aKpervieHne
3HaHWW CTYJEeHTOB, TIOJlyUeHHbIX MMM B XO/e U3y4YeHUs [JUCLUIUVIMHBI Ha JIeK[UsIX U
camocTosiTesibHO. [IpakTHyeckue 3aHsTUSI IPOBOJATCS, B TOM uucje, B popme ceMruHapoB. s
MOJITOTOBKM K 3aHSTHUSM CEMHUHAPCKOTO THIA CTY/AEHThbl BBITIOJHSIOT TPOpPaboTKy paboueit
MporpamMMbl, yzensss 0ocoboe BHMMaHHWe Ie/isM M 3ajauaM, CTPYKType U COJepyKaHUI0
JMUCLIATITMHBI; KOHCTIEKTUPOBAaHWE HWCTOUYHHKOB; PabOTy C KOHCIEKTOM JIeKL[WH; TIOATOTOBKY
OTBETOB K KOHTPO/IbHBIM BOMPOCAM, IPOCMOTP PeKOMeH/lyeMOM JIUTepaTyphl.

[py u3yueHUU AUCLUTUIMHBI UCTIOMb3YIOTCSI MHT@PAKTUBHBIE METOAbI 00yUeHHs], Takue Kak:
1. JTekuus:

— rmpobsieMHass  JieKLus, TIpejriojaratoiias — W3/o)KeHWe Marephaga  uepes
Mpo6/IeMHOCTh BOTIPOCOB, 3afiau WM CUTyalui. IIpu 3TOM TIpoljecc TI03HAHUS
MPOMCXOJUT B HAyuHOM [IOMCKe, [Juajiore W COTPYAHUUYeCTBe C TIperiofiaBaTesieM B
Trpoliecce aHaM3a U CPaBHEHUs TOUEK 3peHUs;

— JIeKUUs-BU3yanu3alysi - T[iofladya MaTepuaja OCYILeCTBISeTCS CpeJCTBaMU
TeXHUUECKUX CPeJICTB 00yueHMs] C KpaTKUM KOMMEHTHDOBaHHEM [IeMOHCTPUPYEMbIX
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BU3ya/IbHbIX MaTepUasioB (TIpe3eHTalui).
2. CeMuHap:

— TeMaTUUYeCKUM ceMHHap - 9TOT B/, CeMUHAapa TOTOBUTCS W MPOBOAUTCS C LeJIbIO
aKI|eHTUPOBaHWsI BHUMaHUsI OOyuyaroIUXCsi Ha KakKOW-MO0 aKTyasbHOM TeMe WM Ha
Haubosiee Ba)KHBIX M CYILeCTBEHHBIX ee acrekrax. I[lepej HauajoM ceMHHapa
oOyyarouMcsi  /laeTcsi  3aflaHWe — BBIJEIUTh CYIIeCTBEHHbIe CTOPOHBI TEMBI.
TemaTrueckuid ceMuHap yriayO/sieT 3HaHWs CTY[|eHTOB, OPUEHTHUPYeT WX Ha aKTHUBHBIM
TIOWCK Ty Tel U CTIOCOOO0B pellieHus 3aTparuBaeMoi po0/IeMBl.

— mipobneMHBIN ceMMHAp - Tiepesi W3yuyeHHWeM pasjesia Kypca TIpero/iaBaTesb
nipezsiaraeT 00CyiUTh MpobIeMBbl, CBSI3aHHBIE C COZlep)KaHWeM JaHHOW TeMbl. HakaHyHe
oOyyaroryecs ToTyJaroT 3ajaHue 0Tobpark, chopMymMpoBaTh U OOBSICHUTH MPOOJIEMBI.
Bo Bpemsi cemMuHapa B YC/JOBUSIX TDYNIOBOM JUCKYCCHHM TIPOBOJAUTCS OOCYXIeHHe
nipobiiem.

3. VirpoBble MeTo/[bl 0OyUeHUS:

- Ananu3 koHkpeTHbix cutyaiuii (KC). I[Tos KOHKpeTHOM cuTyalueil TNOHWMaeTcs
npobsiemMa, ¢ KOTOPOUM TOT WIM MHOM 00y4YaeMblid, BBICTYTasi B POJIM PYKOBOJAUTEJIS WA WHOTO
nipodeccrioHasa, MOXKeT B Jito00e BpeMsi BCTPETUThCSI B CBOeU JiesiTe/TbHOCTH, U KOTopasi TpebyeT
OT HEero aHajM3a, MPUHSATHS pellleHud, KaKux-TM00 KOHKPeTHbIX ZelCcTBUi. B 3TOM ciyuyae Ha
yueOHOM 3aHSITUM CJIyllaTe/siM CooOljaeTcs efuHas [Jii BCeX HCXoAHasi wuHbopMarvs,
orpeienisitoljasi 00bEeKT yripaBjeHus. [IperiojiaBaTesib CTaBUT repes; oOydaeMbIMU 3ajauy IO
aHa/M3y JlaHHOW 00CTaHOBKH, HO He (opMy/upyeT rpobsieMy, KoTopasi B 00ljeM Bufe repe[
3TUM MorJ/a ObITh BbIsiBlieHa Ha JjieKuyd. OOyuaroiiecss Ha OCHOBe MCXOJHOW HWHGbOpMaLUi U
pe3y/bTaTOB ee aHa/liu3a CaMu JO0/DKHBI chopMysMpoBaTh MpobseMy U HalTH ee peleHue. B
XO/le 3aHSITUs TIperofiaBaTesib MOXKeT BBOAUThL BO3MYyIllarolliee BO3ZelCTBIe, TIPOSIB/ISIOLeeCs B
pe3KoM H3MeHeHUM O00CTaHOBKM U TpeOylollee OT 00y4aeMbIX HeOpAWHAPHBIX [eHCTBUM. B
OTBET Ha STO C/yllaTeJyd JO/DKHbl TIPUHSTH pellleHue, YCTpaHsolee T0C/Ie/iCTBHe
BO3MYII[AIOILIer0 BO3/1efiCTBUS WM YMeHbIIIalolljee ero OTpyLiaTe/IbHOe BIUsHUE.

TecTpoBaHMe —  CUCTeMa  CTaH/JAapTU3UPOBAHHBIX  3aJlaHWM,  TO3BOJISIOILAsS
aBTOMATU3UPOBATh TPOLIEAyPY HW3MepeHWss YPOBHS 3HaHWKW W yMeHHH oOyudaroierocs.
KoHTposibHast paboTa — CpeACTBO TMPOBEPKW yMEHW TPUMEHSTh TOTy4YeHHble 3HAHUS IS
pellieHUs 3a7lay OMpe/le/IeHHOr0 TWUIA [0 TeMe Wau pasfeny. TeKyluil KOHTPO/b 3HaHUU
oCylLecTB/sieTCsl B ¢GopMe MpOoBeJieHNsi CEeMUHAPOB, pelleHUs 3a/ay, TeCTUPOBaHUs, a Takke B
MpelyCMOTPeHHbIX  (opMax  KOHTPOJS  CaMOCTOSITe/IbHOW — paboThl.  KoHCymbTaimm
TIpero/iaBaTesisi TIPOBOJATCS /11 OOYYArOU[UXCS C 1[e/IbI0  [IOTIOJTHUTEBHBIX Pa3bsCHEHUN U
vHbOpPMaLUK TI0 BO3HUKAIOIIUM BOIIPOCAM TIPH BBITTOJIHEHUM CaMOCTOSITe/TbHOM PabOThI MM
TMO/ITOTOBKe K TPAaKTUYeCKUM (CeMUHApCKUM) 3aHSITHSIM, TIOJ[TOTOBKe pedepaToB, a TaKXKe TPU
TMO/ITOTOBKe K 3aueTy. KOHCy/IbTalluy TIperio/iaBaTeisi MPOBOSATCS B COOTBETCTBUU C IpauKOM,
yTBEepP>KJeHHbIM Ha Kadezpe, 00yUaromuicss MO>KeT 03HAKOMUTBCS C HUM Ha MHPOPMALIOHHOM
creHge. JlomonHWTE/IbHBIE KOHCY/bTallUd MOTYT ObITh Ha3HaueHbl TI0 COTJIAaCOBAaHUIO C
TriperiojilaBaTe/ieM B UHAUBUYaTbHOM TOPsIJKe.

10 KypcoBoii npoekT (padora)

[TpyuMepHbIi MepeueHb TeM KYPCOBBIX PabOT IO AUCIUIUINHE «VH)XXeHepHble MeTO/bI 3alllUThl
OKPY’Karolllen cpegbi»

1. Texnonorus repepadotku TBO c mo/ryueHreM BTOPUYHBIX MaTepPUaJIOB

2. TexHoJsiorus repepabotku TBO ¢ mosryueHreM SHEPreTHUECKUX PeCypCOB

3. MOHUTODUHT BOJHBIX OOBEKTOB U HWH)XeHeDHble MEePOTPUATHS TI0 YJIYUIIeHHI HX
9KOJIOTMYEeCKOT0 COCTOSIHUS

4. BiusiHve pas/ivuHBIX KWCTOYHMKOB 3arpsi3HEHMs Ha 3KOJIOTMYeCKOe COCTOsSiHWe pycia
peKu

5. NuxeHepHble MepOTPUATUS T10 Y/IYULLIEHUI0 KOJ0TMUeCKOr0 COCTOSIHUS BOZOTOKOB Ha
ypOaHNU3UPOBAaHHBIX TEPPUTOPUSX

6. TexHomornu 06e3Bpe)KUBaHMUS 3arPSI3HEHHOTO CHeTa

7. TexHosiorust epepaboOTKK ¥ yTUIM3ALUKA 0TPA0OTaHHBIX HEPTENPOYKTOB



8. OurcTHBIE COOPY)KEeHHsI MaJIbIX FOPOJIOB, KAK OCHOBA KOMIUJIEKCHOTO TIOJX0/la K OXpaHe
OKpY>Karollleil cpefibl

9. JIvukBuZaLus 3arpsi3HeHU U BOCCTAHOBJIEHWE eCTeCTBEHHOTO COCTOSIHWSI HapyLIeHHbIX
T0YB

10.  TlyTuh peabuiuTaly eCTeCTBEHHBIX BOJJOTOKOB

11. Wcrionb3oBaHWe BUXPEBBIX a’3paTOpPOB [/ WHTeHCU(PUKALMU TPOLeCCOB OUMCTKHU
TIPUPO/JIHBIX BO/,

12. VHKeHepHbIe CUCTEMBbI 3aMKHYTOTO BOZ000OOpOTa [/ WHTeHCH(MUKAI[UU TPOI[eCCOB
CaMOOYHIIIEHUS BOZIbI B TOPOJICKUX BOJTHBIX 00bEKTaX

13.  TlepcrieKTHBHBIE TEXHOJOTUU CHU)KEHUS BpeIHBIX BHIOPOCOB

14.  TlepcreKTHBHBIE TEXHOJOTMM 00pabOTKM OCajikKa MPOU3BOZCTBEHHBIX CTOUHBIX BOJ

15.  TIpobsieMbl 1 MePCHeKTUBBI YTUIKM3ALMNA 0CAJKOB CTOUHBIX BOJ

16.  TlepcreKTHBBI TO/yueHHs] TOTOBBIX TPOAYKTOB TIpU 00pabOTKe OTXOAOB OHOIIEHO3aMU
PasHbIX TUIOB

17.  Oxpy»karoliasi cpejia ¥ peKyrepawusi OT/leJIbHbIX TUIIOB OTXO/0B

18.  OumcTKa X035HCTBEHHO-OBITOBBIX CTOUHBIX BOJ, 1 00pab0oTKa 0Ca/IKOB

19. [TpoGneMbl W TIEPCIIEKTHBBI OUMCTKH CTOYHBIX BOJ, pblOOMepepabaThIBAIOLUX
NpespUsITU 1

20. 3allTa TEPPUTOPUI OT TIOATOI/IEHHUS B 30He B/IUSHUS BOJOXPaHUIHUIIA

21.  CoBpeMeHHble TEXHOJOTUU W TMPOOJEMbl OUUCTKH BOJHBIX OOBEKTOB OT [JOHHBIX
OTJIO’KEeHUM

22. OcobeHHOCTH paCUMCTKU MaJibIX peK Cpe/iCTBaMU I'MipoMeXaHu3al[uu

23. NHuxeHepHbIe MeTO/bI aKTUBHU3ALMK TIPOL[eCCOB CaMOOYHULLIeHUSI BOJ0€MOB

24.  Tlpotiecchl ¥ yCTaHOBKUA OYUCTKHU BOZ, OT He()TENpOAYyKTOB

25.  CoBpeMeHHbIe TE€XHOJIOTUW U TIPOOJeMBbl OUMCTKHA TIPUPOJHBIX BOJ, MPH TNPOWU3BO/ICTBE
TOPHBIX paboT

26.  PekysbTUBalLMsl KaK MHXXeHEPHbBIA MeTO/, 3alJUThl OKPY>KatoIliei Ccpejibl

27. Pribo3aiuTHbIe ¥ PHIOOTIPOTTYCKHBIE COOPY>KEHUSI KaK METOJ, 3all[UThl OKpY’Karollein
cpenbl

28. 3amuTa OKpy»Karolel cpesibl Ipy OypeHHUH He(TSHBIX U Ta30BbIX CKBayKUH

29. CoBpeMeHHbIe TeXHOJOTMM W MpobjemMbl TpeJoTBpallleHus 3arps3HeHus Mopeil Mpu
pa3BeJiKe U SKCIUlyaTallid MeCTOPOKeHUM

30. Kowmruiekc J0Ka/lbHBIX OUMCTHBIX COOPY>XeHUW CTOUHBIX BOJ, /ISl Masibix (hepMepCKUx
XO35IUCTB

31.  CoBpeMeHHble TeXHOJIOTUUA TIpeAYTpPeXAeHUs] U JIMKBUZALIMM aBapUMHBIX pPa3/IMBOB
HeTU U HePTENPOAYKTOB

32.  CoBpeMeHHbIe TeXHOJIOTUU U TIPOOJIEMbI PEKY/IbTUBALIUY HapYIIIeHHbIX 3eMeJlb

11. Ilepeuenb HH(OPMAIUMOHHBLIX TEXHOJIOTUH, MCIO/b3yeMbIX IPH OCYIeCTB/IeHUH
oOpa3oBaTe/IbHOTO TIpomecca MO JAWCHUIUIMHE, BK/IIOYas MepedyeHb MNPOrpaMMHOIO
obecnieueHusi U HHGOPMALOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenb uH(POPMAYUOHHBIX MeXHO/A02UL, UCNOAb3yeMbIX Npu ocyujecmeneHuu
obpazosamebHO20 npoyecca

—  37IeKTPOHHBIe 00pa3oBaTe/ibHbIe PeCyPChI;

—  WCIIOMb30BaHUe Clali/-npe3eHTalui;

— U3yueHHWe HOPMAaTUBHBIX [JOKYMEHTOB Ha OQUIMa/JbHOM caiTe QeepasbHOIO OpraHa
WCTIOJTHUTETbHOM BJIaCTH, MpopaboTka JOKYMEeHTOB;

— UHTepaKkTHBHOe oOijeHHe C 0OyuarolMMUCS W KOHCYJbTUPOBAHHE TI10CPEICTBOM
3/71eKTPOHHOM TIOUTHI.



11.2 IlepeueHb npozpammHoz0 obecneueHus, UCNO/Ab3yeM020 npu ocyujecmeneHuu
obpazosamebHO20 npoyecca

[Tpu 0CBOEHMH AUCIUTTUHBI UCITOJ/Ib3YEeTCs JIMLIEH3MOHHOEe TTPOrPaMMHOe 0becrieueHue:
— omepalyoHHble cucTeMbl Astra Linux (wid wWHasg onepalydoHHasi CUCTeMa,

BK/IIOUEHHAs B PeecTp 0TeueCTBeHHOT0 IPOrpaMMHOT0 00ecrieueHus);

— KOMIUIeKT oducHbix nporpaMMm P-7 Odwuc (B cocraBe TeKCTOBOI'O IIpOLeCcopa,
nporpaMMbl  paboThl €  37€eKTPOHHBIMU TabjMllaMH, TpOrpaMMHbIe CpeZCTBa
pelakKTUPOBAHUS U JIeMOHCTPALIUU TIPe3eHTari);

— TIporpaMMa NpOBepKH TeKCTOB Ha MpeJMeT 3aMMCTBOBaHUS « AHTUTI/IaruaT».

12 MaTepl/laﬂbHO-TEXHl/l‘—IECKOE o0ecrneuenue AUCIUII/IUHBI

Jlnsi TIpOBe/ieHUs1 3aHATHM JIEKIJAOHHOTO THIIA, MPAKTHUECKUX 3aHSATHH, TPYIIOBLIX WU
WH/AVBUYalbHbIX KOHCY/bTAlLMH, TEKYIero KOHTPO/Is M TPOMEXYTOUHOW aTTecTal[uH
Hcrosib3yeTcs: yueOHasi maboparopust 6-509, yuebHbIi KabuHeT 6-510 ¢ KOMILJIEKTOM yueOHOM
Mebesiu.

MyabTHMeAMHBbIE CPeACTBa
1. TeneBusop

2. DVD
3. Ilpoektop
4. sKpaH

Ilnsi caMoCTosITe/TbHOM pabOThl 00YUalOL[UXCsl MCIIO/B3YIOTCS KabuHeThl 6-214 u 6-314;
KaK/IbIi KabuHeT 000py/[0BaH KOMITJIEKTOM yueOHOU mebenu, [ByMst pabOuMMy CTaHIUSMU C
JOCTYTIOM B WH(OPMAIMOHHO-Te/IEKOMMYHHUKALIMOHHYIO CeThb «VIHTepHeT» W B 3/I€KTPOHHO-
oOpa3oBaresibHYIO Cpe/ly OpraHU3aLyH, TPUHTEPOM U CKaHEPOM.



Jlono/THeHHs ¥ U3MeHeHHsI B paboueii mporpaMmme 3a / y4eOHbIi roj

B pabouyto mporpamMmy TIO [JUCLUILIMHE JJ1s1 HampaB/ieHus1 (CrieLuanbHOCTH)
BHOCSITCSI CJIeIyIOL1e I0MOTHEHUS] U U3MEeHEeHUsL:

,HOHOJ'IHEHI/IH 1 M3MeHeHHUs BHeC

(momxHOCTL, ®.U.0., moAmHch)
Pabouas nmporpamMmma repecMoTpeHa U o,u06peHa Ha 3acCe/laH1U Ka(be,i[pbl
« » 200__r.
3aBeqyromiuii Kadeapoit
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