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1. esm u 3a7auM y4eOHOI JUCUMILIIMHBI, €€ MeCTO B y4eOHOM mpouecce

1.1. Henu u 3a0auu usyuenus oucyuniunsl

Llenb W3ydeHUs AUCHMILIMHBI - IPHOOpeTeHrne OyayIMMH CIIEHUAINCTaMU HEOOXOIUMBIX
3HaHUH 00 OCHOBHBIX METOJAaX W 3aKOHOMEPHOCTSIX (U3UKO-XUMHUECKUX MPOILIECCOB 3aIHUTHI
OKpY’Karollel cpefibl, OCHOBAX TEXHOJIOTUI OYMCTKU MBIIETra30BbIX BHIOPOCOB, KHUIKUX COPOCOB,
YTWIM3allMd M TepepaboTKU TBEPABIX OTXOAOB, O (U3NYECKUX NPUHIUIAX 3aIIUTHI
OKpYy’Karolled cpeabl OT SHEPreTUYeCKUX BO3JACHCTBUH, (PU3MKO-XMMUYECKHUX IPOLECCOB

OUYMCTKH MTPOMBIIIJICHHBIX BBIOPOCOB B aTMOC(epe U CTOKOB B ruapochepe

2.

Tpeﬁ()BaHI/Iﬂ K pe3yJibTaTaM 0CBOCHUA TUCHUIIJINHBI

IIponecc wm3yuyenus

KOMIIETECHIINH:
OIIK-1 — cnocobeH y4yacTBOBaTb B OCYIIECTBJIEHHMM TEXHOJIOTMYECKHUX IIPOLIECCOB 10

HHXXCHCPHBIM

HU3BbICKAaHUAM,

MUCHUILIINHEI

IIPOCKTUPOBAHUIO,

HarpaBJieH

CTPOUTCIILCTBY,

Ha (opMHpOBaHUE

PEKOHCTPYKIIMU 0OBEKTOB MPUPOA00O0YCTPOMCTBA M BOIOIIOIH30BAHMS.

OKCIlTyaTaouun

CIIC/TYFOILIX

u

Kon HaumenoBanue Kon n naumenosanue | Ilnanupyemslii pe3yiabrar Kon
KOMIIE KOMIIETEHIIH WHAUKATOpa 00y4YeHHS 1O JUCHUTUIMHE | TIOKA3aTels
TEeHIU noctmkenus OITK OCBOCHUS

"
OIIK- |Cnocoben  ob6ecneunBaTs|M-lomk-2: 3HaeT(3paTh:
2 0e30I1aCHOCTh 4YeJIOBeKa H|OCHOBHBIC SAKOHBL @ BHEIC dr3mxo-
COXPaHCHHE OKPY)KAIOMICH | o 827 BHHORAy b > XUMHUYECKHE 3aKOHBI
Cpe/lbl, OCHOBBIBasCh Ha|AVICHIHIIINH, CBASAHHLIC C R avpososeii
MIPUHITUATIAX KYJIbTYpbI ggﬁiii;noiiiﬁ’.}mﬂ KOJLTOMTHBIX CHCTeM: 3(0IIK-2)1
0e30MMacHOCTH u ;
pPacTBOPOB M CTOYHBIX BOJI;
KOHIIETILUU pHCK-
OpUEHTHPOBAHHOTO - OCHOBHbIE  (PU3HKO-
MBIIIUICHHS XUMHUYECKHE  MPOLECCHI,
JeXKamnue B OCHOBE 3(OHK-2)2
yTUIM3alHUN TBEPJBIX
MPOMBIIIJIECHHBIX OTXOJIOB;
- TPUHIUNBI  3aIIUTHI
OKpyXkaromiel  cpenbl  oT| 3(OIK-2)3
YHEPreTUIECKUX
BO3JIEUCTBUI
- TIpaBWJIa M  YCJIOBHUS
BBITIOJIHEHUS 3(OI1K-2)4
IPUPOAOOXPAaHHBIX paboT
N-2onk-2: Braneer|Ymern:
HaBBIKaMH OPUMCHCHUA|- OOBICHUTH C Haquoﬁ
OCHOBHBIX 3aKOHOB|Toyky 3peHus sBJICHUS,
€CTECTBEHHOHAYYHBIX TPOLIECCHI, TPOTEKAIOIIIE
JUCHUILINH, CBSI3a£—IHBIC B npu OUMCTKE Ta30BBIX
Eg;iiiﬁii?won BbIOpocOB B armocdepe,| Y(OIIK-2)1
CTOYHBIX BOJI B
ruapocepe U TBEPIbIX
OTXOJIOB B IUuTOC(hEpE;
- TNpaBWIbHO  BHIOpaATh




METOI W CIIOCOO OYMCTKH
aTMocdepsl, ruapochepsl,
autocdepsl TpU BhIOpOCE
u copoce B HUX
IPOMBIIIJICHHBIX OTXO/IOB;
- MPOBOJIUTH  OLCHKY
OCHOBHBIX napamMeTpoB
(DUBUKO-XMMHYECKHIX
IPOIIECCOB 3alIHTHI
OKpY>Karollen Cpeibl;

- TpaBWIBHO  BBIOPATh
METO/T 3aIUTHI oT
HEPreTUICCKUX
BO3JEHCTBUI

V(OIIK-2)2

V(OIIK-2)3

V(OIIK-2)4

N-3onk-2: YmMmeer
[PUMEHATH  OCHOBHBIC
3aKOHBbI
€CTECTBEHHOHAYYHBIX
JUCHUIIIIMH, CBsJA3aHHBIC
B npodecCHOHAIBHOM
JESTEILHOCTH.

Baanern:

- crmocobaMu M TEXHUKOM
OTpaHUYCHUS
AQHTPOIIOTEHHOTO
BO3JIEUCTBUS Ha
OKPY>KaIOIIYIO Cpeay;

- COBPEMEHHBIMU
METOJJaMH U CpPEACTBaMH
VHKEHEPHOU 3aIIUTHI
OKpY’Karolllel cpebl

B(OIIK-2)1

B(OIIK-2)2

3. MecTo AMCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON IIPOrpaMMBbl

VYyeOnas qucuuminHa «/HXeHepHble METObl 3alUThl OKPY)KAIOLIEH Cpelbl» SBISETCS
JUCLHMIUIMHOM — 00s3aTebHOM 4acTW  y4eOHOro IUIaHa OCHOBHOW — MpodeccHOHANIbHOM

00pa3oBaTeNbHOI MPOrpaMMBl.

4. ConpepxaHue TUCHUILTUHBI
4.1 Temamuueckuii na1an OUCYUNTUHDL

3aouHas opma o0yueHnus
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Paznen 1. XapakTeprucTHKa
o o KonTponbeHas
3arps3HEHU  Okpykaromeil cpenpl u| 18 2 1 1 15
pabota, omnpoc
OCHOBHBIE METOJIbI €€ 3aILIUTHI.
Tema 1. Xapakrepuctuka 3arps3HeHUI
OKpy’Kalolied cpeapl W OCHOBHbIe| 9 1 1 - 7 Omnpoc
METOJIbI €€ 3aILUTHI.




Tema 2. Texuuueckue MepHI MO 3aIIUTE
. p & 9 1 - 1 8 Ompoc
OKPY’KaroIIeH cpepl.
Pazpnen 2. 3amura arMocdepsl OT 18 5 1 1 15 KoHnTtponbsHas
MTPOMBINUICHHBIX 3arPsA3HCHUN pabota, onpoc
Tema 3. Meroabl OYUCTKH U
A 5 1 1 - 3 Ompoc
00e3BpeXKMBAHMSI OTXOISAIINX Ta30B.
Tema 4. OuncTKa OTXOISIINX Ta30B OT
™ P 5 1 - 1 3 Onpoc
a’po30JeH.
Tema 5. AOCOpOIMOHHBIE METOMIBI
pon 4 - - - 3 Ompoc
OYHMCTKH Ta30B.
Tema 6. MeTombl KaTaaWTUYCCKOW H
N 4 - - - 6 Ompoc
TEPMHUYECKOIN OUHUCTKH I'a30B.
Paznen 3. 3ammra rtHapocdepbl OT 18 5 1 1 15 Kontponbshas
MTPOMBINIUICHHBIX 3aTrPsI3HEHUH. pabota, ompoc
Tewma 7. Micionp30BaHMe CTOYHBIX BOJ B
O00OpOTHBIX M 3aMKHYTBIX cHCTeMax| 3 1 1 - 2 Ompoc
BOJIOCHAOKEHMUSI.
Tewma 8. Yanenue B3BEIIEHHBIX YaCTHI]
3 - - - 2 Ompoc
W3 CTOYHBIX BOJ.
Tema 9. OU3UKO-XUMHUUYECKHE METOJBI
2 - - - 2 Ompoc
OYMCTKH CTOYHBIX BOJI.
Tema 10. Xwumuueckue  METOMBI
2 - - - 2 Ompoc
OYMCTKH CTOYHBIX BOJI.
Tema 11. DBHOXMMHYECKHE METOIBI
A 2 - - - 2 Ompoc
OYHCTKH CTOYHBIX BOJI.
Tema 12. Tepmuueckue  METOMBI
p 2 - - - 2 Ompoc
OYMCTKH CTOYHBIX BOJI.
Tema 13. OumcTka MOBEPXHOCTHBIX H
CTOYHBIX BOA OT pagUOaKTUBHBEIX| 2 1 - 1 2 Ompoc
3arps3HEHUI.
Tema 14. 3amumra BOIHOW Cpenbl OT
BO3JICHCTBHS JHEPTeTHUYECKUX| 2 - - - 1 Ompoc
YCTaHOBOK.
Paznen 4. 3amwmra mauTochepbl OT
A t (bep . Kontponbshas
TIPOMBIIIIEHHBIX 3arps3HeHmii| 18 2 1 1 15
pabota, omnpoc
(nmepepaboTKa TBEPJBIX OTXOJIOB).
Tema 15. Ucrounuku, knaccupukamuu
M MeToJIbl TepepadOoTKH  TBEpABIX| 5 1 1 - 3 Ompoc
OTXOJIOB.
Tema 16. Ilepepaborka  OTXOHOB
PP 5 - - - 2 Ompoc
HEOPraHWYECKNX TIPOU3BOJICTB.
Tema 17. [IlepepaboTka OTXOJ0OB
prIOoOnIepepadaThIBAIOIIHIA 4 - - - 5 Ompoc
MTPOMBIIIUICHHOCTH.
Tema 18. [poreccrr 3aIATHI
OKpYy>Karomei cpensl or| 4 1 - 1 2 Ompoc
SHEPreTUYECKUX BO3JEHCTBUI.
3auer
Bcero| 72 8 4 4 60

4.2 Cooeporicanue OucyuniuHbl

Paspnen 1. XapakTepucruka 3arpsi3HeHHH OKPY:KaloLei cpeabl  OCHOBHbIE METO/AbI ee
3aIIMTHI.

Jlekums 1.1. XapakTepuctuka 3arpsi3HeHHii OKpYy:Kalouleii cpeibl U 0OCHOBHbIE MeTO/IbI ee
3aIIMTHI.




IToka3aTenu kayecTBa OKPYXKarOLEH CPEMbI.
Wcrounnku 3arps3HeHus: atMocdepsl, Tupocdepsl, TuTochepsl.

Jlexnus 1. 2. TexHn4yeckue Mepbl 10 3alIUTE OKPYKAIOIIEH cpe/bl.

MeTo/1bl OYHCTKH MBUICBO3TYITHBIX BEIOPOCOB

Knaccudukanus cnoco6oB OUMCTKHA CTOYHBIX BOJT

MeTtoibl 3aUThI TUTOCHEPHI

IpakTnyeckas padora 1.1. Cemunap Ha temy: «TexHu4yeckue Mepbl 10 3alIUTE
OKpY:Kawllel cpeabn»

PaccmaTpuBaemMble BOIIPOCHI:

[TpuHIMITEI HTHTEHCU(DUKAIIMH TTPOILIECCOB MHIKEHEPHOH 3aIIUTHI OKPYKAIOMICH CpEeIbl.
MeTo/b1 U CIOCOOBI OYUCTKU aTMOC(HEPHOTO BO3AyXa

Mertoasl ¥ clIOCOOBI OUUCTKH BOJHBIX 00BEKTOB

MeTo/1b1 U CIOCOOBI OYMCTKHU 3€MEb

Paszgea 2. 3amura armocgepbl OT NPOMBIIIEHHBIX 3arPA3HEHUM

Jlekuus 1. 3. MeToabl 0O4YUCTKH H 00€3BPeKUBAHMUS OTXOISIIINX Ia30B.
Knaccudukanus MeTo10B 1 anmaparoB AJis1 00€3BpeKMBaHUs Fa30BbIX BRIOPOCOB
OO0m1as XxapaKTepUCTUKA METOJIOB

Jleknus 1. 4. OuncTKa OTXOASAIIMX I'a30B OT a3P030Jieit
OcHoBHbIE CBOMCTBA MbLIEH U 3PPEKTUBHOCTD UX YIABIUBAHHUS.
OuncTka ra3oB B CyXUX MEXaHUUECKUX MbLICYJIaBINBATEISIX
Ounctka razoB B GuiIbTpax

OuncTka ra30B B MOKpBIX IbUICYJIABIUBATEIIAX

OuncTka ra3oB B 2JIEKTPOPHUIBTpax

I[IpakTuyeckas padora 1.2. Cemunap Ha Temy: «OUnCTKA OTXOASIIMX I'a30B OT aIP030Jieii»
PaccmaTpuBaeMbie BOIPOCHI:

OcHOBHBIE CBOWCTBA MbUICH 1 3((HEKTUBHOCTD UX YIIABIHBAHUS
Ounctka razoB B GuibTpax

OuncTka ra3oB B IbLICYJIaBIUBATENAX

Pexynepanus nsiiei.

VYnaBnuBaHHE TYMaHOB

Jlekuus 1.5. AGcopOuHMOHHBIE METOAbI OYMCTKH Ira30B
TeopeTtnueckre 0OCHOBBI a0COpPOIIHH

OuncTka razoB OT JMOKCH/IA CEPBI

OuucTka razoB 0T CEpOBOAOPOAA, CEPOYTIIEpOA
OuncTka razoB OT OKCHJA a30Ta

OuucTka razoB OT TaJIOTEHOB U UX COEIMHEHUM.
OuncTka ra3zoB OT OKCHJA YIJIepo/a.

Jleknus 1.6. MeToabl KaTATUTHYECKOH U TEPMUYECKOI OUUCTKH ra3oB

TBeprodasHas KaraaTuTHUECKas OUHUCTKA

BricokoTemmnepaTypHoe 00e3BpeKUBaHUE Ta30B.

IIpakTnyeckas padora 1.3. Cemunap 1. Tema: MH:keHepHbIe MeTOABI 3aIIUTHI aTMOChepHI
Co3nanne palMOHATBHBIX CHUCTEM OYHCTKH Ta30BBIX BBIOPOCOB C  0OO0S3aTEIIHHBIMU

NOPEAIOKEHUSIMA IO UX MHUHAMH3AMU M 10 YTWIM3ALUUM, AECTPYKIMU WIM 3aXOPOHEHUIO

W3BJICYCHHBIX KOMIIOHEHTOB. B TakuMX MpoeKkTax Takke HEOOXOIMMO paccMaTpuBaTh BO3MOXKHOCTh

3aMKHYTBIX IIMKJIOB HCTIONb30BAHUS T'a3a, 0COOCHHO B T€X CITyJasix, KOrja ra3 (Harmpumep, BO3IyX WU

JBIMOBBIC Ta3bl) SIBISICTCS HOCUTENIEM OIPENEIEHHOTO KOMIIOHEHTa, BBIZCTICHHE KOTOPOTO

CHelMAIbHBIMA T[IPUEMaMHU TO3BOJISIET HMCIIOJIBb30BaTh Tra3 MOBTOpHO. Tak, B mpolieccax,



UCTIONB3YIONIMX BO3AYyX Kak BJIAroHOCHTENb (KOHBEKTHBHAs CyIIKa, HAIpUMEp) BIIOJIHE
BO3MOKHO HEOJIHOKPATHOE ITOBTOPHOE HCIIOJIB30BAHNE BO3/yXa MPU YCIOBUU JOMOTHUTEIHHON
olepalyu CHIDKEHHs ero Biarocoaepkanus. COpoc raza B aTMocdepy Npu 3TOM MOXKET OBbITh
PE3KO COKpaIlleH, a CJeJO0BaTeIbHO, YMEHBUIEHBI M BBIOPOCHI COIYTCTBYIOIIMX BPEIHBIX
KOMITOHEHTOB.

CPC

Crucok TeM U1l CaMOCTOATEIBHOTO U3YYCHHUS:
BpenHsbie ra3sl u napsl

OWIBTPOBaHKUE aPO30JIEH Yepe3 MOPUCTHIE MaTEPUAIIBI
HMuepuroHHOE OCAKICHUE YaCTHLL a9PO30JIEH
Koarynauus B a3po3051x

Konnencanus napoodpa3HbIx npuMeceit

Pasnen 3. 3auwuma cuopocghepvr om npomviuinennvlx 3azpazHenuil.

Jlekuus 2.1. Ucnosib30BaHMe CTOYHBIX BOJ B 000POTHBIX U 3AMKHYTBIX CHCTEMAX
BOJIOCHA0KEeH NS

CBoiicTBa U KiIaccuUKAIUSI BOJ

O06opoTHOE BOJIOCHAOXKEHHIE

TexHonoruueckas Bojia u CTOYHbIC BOJIbI

3aMKHYTas CHCTEMa BOJHOTO XO3SHCTBA MPOMBIIIUICHHBIX TIPS IIPUSTHN.
IIpakTuyeckas padora 2.1. Cemunap Ha temy: «Mcnosib30BaHue CTOYHBIX BOJ B
000POTHBIX M 3AMKHYTBHIX CHCTEMAX BOJOCHAGKEHHI»

Bonpocsl k ceMuHapy:

CBoJicTBa BOJ

Knaccudukanus Boa

[TepcnekTUBBI 0OOPOTHOTO BOJIOCHAOKEHHS

[lepcrieKTUBBI UCTIOIB30BAHUS 3aMKHYTOM CHCTEMBI BOAOCHAOKEHUS

Jexnusa 2.2. YaajieHHe B3BelIeHHBIX YaCTHII U3 CTOYHBIX BOJ

[IpouexvBaHnue U OTCTaMBAaHUE

YV naneHue BCILIBIBAOLIMX ITPUMECEN

®unbTpoBaHUE

VY naneHnue B3BEIIEHHBIX YaCTHUIL MO ICUCTBUEM HEHTPOOEIKHBIX CHII U OTKIMAHHEM.

Jlekuus 2.3. ®U3UK0-XUMHYECKHE MeTOAbl OYMCTKH CTOYHBIX BOJI
Koarymsanus

daoranusa

AncopOnus

Honnblit 0OMeH

DKCTpaKIUs

OOpaTHBIif 0OcMOC U yAbTpadUIbTpaLns

HecopOrus, ne3onopanus U aera3aius.
DIEKTPOXUMHUYECKHE METO IbI

IIpakTuyeckas padora 2.2.

DU3NKO-XUMHYECKHE METOIbI OUMCTKH CTOYHBIX BOJI
OO0cyx1aeMbie BOTIPOCHI:

Koarynsuus

dnoTanus

Ancopouust

WNonnsiii ooMeH



Jlekuus 2.4. XuMuuecKue MeToAbl OUMCTKH CTOYHBIX BOJI
Heiirpanuzanus

OKHCIICHHE U BOCCTAHOBJICHHUC

VY najieHye HOHOB TSKEJIBIX METAJIOB.

IIpakTnyeckas padora 2.3.

XuMHYeCKHEe MEeTOAbI OYHCTKH CTOYHBIX BOJI
Heurpanuzanus

OKHCIIEHHE U BOCCTAHOBJICHHE

Jleknug 2.5. BuoxuMmnueckue MeToAbLI OUNCTKH CTOYHLIX BOJ
3aKOHOMEPHOCTH pacnaja OPraHMueCKUX BEIIEeCTB

Bnusinue paznuynabix GpakTOpoB Ha CKOPOCTh OMOXUMUYECKOTO OKUCICHUS
OuucTKa B MPUPOJIHBIX YCIOBUSIX

OuncTKa B UCKYCCTBEHHBIX COOPYKEHHSIX

AHa’pOoOHBIE METOIbI OMOXUMHUYECKON OUUCTKU

O6paboTka ocajaka

IIpakTuyeckass padora 2.4. CemunHap Ha Temy: «bBHOXMMHYECKHE TMPOIECCHl 3aAIUTHI
OKpYKaroIllen Cpebhy

O0cy:x1aemble BONIPOCHI:

OcHoBHBIE TTOKa3aTeNN OMOXMMHYECKHUX MPOIIECCOB OUMCTKU CTOYHBIX BOJI
Kunernka 6M0OXUMHYECKOTO OKUCIICHUS

Jlekuus 2.6. Tepmuueckne MeToIbI OYMCTKU CTOYHBIX BO/I.
KoHiieHTprpoBaHue CTOUHBIX BOJI

Briienenue BeiecTB U3 KOHIEHTPUPOBAHHBIX PACTBOPOB
TepMOOKHUCIUTETbHBIE METOBI 00e33apaKUBaAHUS

IIpakTuyeckas padora 2.5. Cemunap Ha Temy: « Tepmuvyeckne MeToAbl OYUCTKH CTOYHBIX
BOI»

OO6cyxnaeMble BOIIPOCHI:

Tepmuueckoe 00e3BpeKUBAaHUE MUHEPAITM30BAHHBIX CTOKOB

TepMuyeckoe KOHIEHCHPOBAHUE OCAJAKOB CTOUYHBIX BOJ

Cy1ika BIaXXHbIX MaT€pPUAIIOB.

Jleknus 2.7. OUHCTKA MOBEPXHOCTHBIX H CTOYHBIX BO/J OT PAAHOAKTUBHBIX 3arpsi3HEeHUI.
PaccmarpuBaemblie BONPOCHI:

Bo3zaeiicTBue paioakKTUBHBIX BHIOPOCOB HA OKPYKAIOIIYIO CPEAY

JlonmycTuMble KOHIEHTPALUKU PATUOHYKIUI0B

KoHTpoub 1 ynpaBiieHHE paguoaKTHBHOCTBIO

Jloxanu3anus paaAuoaKTUBHBIX IPOIYKTOB.

Jleknms 2.8. 3ammra BogHOM cpeAbl OT BO3ACHCTBHSA JHEPIreTHYECKHUX YCTAHOBOK.
PaccmaTtpuBaemble BOpOCHI:

DHepreTUYecKrue pecypusl

[TpoGieMbl BO31€HCTBUS TEIUIOIHEPTETUUECKUX YCTAHOBOK Ha TUpochepy
3arpsi3HeHue BOJIHBIX 0ACCEHHOB MPOU3BOJACTBEHHBIMH CTOYHBIMH BOJAMU
OxJnaxaeHue aKTUBHOM 30HBI peakTopa

IIpakTuyeckas padora 2.6-2.7. Cemunap 2. Tema: UHikeHepHbIe METOBI 3aLUTHI
ruapocdepbl.

Co3manrie TeXHOJIOTMYECKHX CHcTeM 0e3 cOpoca CTOUHBIX BOA (B TOM YHMCIIE U OYMIIICHHBIX) B
€cTeCTBEHHbIE BOjIoeMbl. [Ipy pasnuyHbIX BHIax OECCTOYHBIX CXEM OOBIMHO PE3KO YMEHBIIAETCS
noTpeOiieHrne BOJIBI, 3arps3HEHHE BOJOEMOB, HO, KaK MPaBHUJIO, 00pa3ylOTCS TBEPABIE OTXOJbI WIIH
KOHIIEHTPHPOBAHHBIE PACTBOPHI B TEXHOJOTMYECKUX YCTAHOBKAX BOJOOYMCTKM U BOJIOIOATOTOBKU
BOZI000OPOTHBIX ccTeM. [103TOMy B TIpOEKTax, TEMBI KOTOPBIX CBS3aHBI C Pa3pabOTKOM paIriOHANTBHBIX



CXeM BOJIOHCIIONIb30BAHUS, JIOJDKHBI OBITh MPEUIOKEHbI IYTH YTWIN3ALUH, TepepabOTKH WM
JECTPYKLIMH, O0E3BPEXMBAHUSI M OE30MacCHOIO 3aXOPOHEHHs TaKMX <«BTOPUYHBIX» OTX0A0B. Cy-
IIIECTBEHHBI TAKXKE IPUEMbl OUMCTKH JIOKAJIBHBIX M CMELIAHHBIX BOJ, @ TAKXKE BOJ <IIPOLYBKH)
3aMKHYTBIX CUCTEM HCIIOJIb30BAHUS BOJIBL.

Paznen 4. 3awyuma aumocgepvr om npomviuinennvix 3azpasHenuil (nepepadomrka meepovix
0mx0008).

Jlekuus 3.1. UcTouHHMKH, KJIacCH(PUKAIMUA U METOAbI epepadoTKH TBEPAbIX 0TX010B
HcTounuku u kiaccu(uKaims TBEpIbIX OTXO0B

Mexanuueckasi, MeXaHOTEpMHUYECKasl U TEpMHUUECKasl epepadoTka

Ob6oraiuenue

OU3NKO-XUMUYECKUE BBIJICTICHHUSI KOMIIOHEHTOB MIPHU Y4aCTUH KUJIKOHN (a3bl.

IIpakTnyeckas  padora 3.1. Kpyrabii cron Ha  Temy: «MexaHu4deckas,
MeXaHOTepMUYecKas U TepMmuuyeckasi nepepadorka. [IpodaeMbl n nepneKTuBbLD)
OO6cyxnaeMble BOIIPOCHI:

Mexanuueckasi nepepaboTKa TBEpbIX 0TX0/10B. IHHOBAaIIMOHHbBIE METO/IBI.

Tepmuueckast nepepaboTka TBEPAbIX 0TX00B. [Ipo6iieMbl U IEPCIIEKTUBHI.

Jlekums 3.2. [lepepadoTka 0TX010B HEOPTraHUYECKHX MPOM3BO/ICTB
[TepepaboTka 0TX0/10B IPOU3BOICTBA

[TepepaboTka 0TX0A0B POU3BOJACTBA (POCPOPHBIX yaI0OpeHUI
[TepepaboTka 0TX0/10B IPOU3BOACTBA KAIMUHBIX YI0OPEHUIA
[TepepaboTka OTXOJ0B KaTbIIMHUPOBAHHOMN COJIBI

IIpakTuyeckas padora 3.2. Cemunap Ha Ttemy: «IlepepaGoTka 0TX010B HEOPraHUYECKHX
NPOU3BOICTB»

PaccmaTpuBaemMble BONPOCHI:

[TepepaboTka OTXOZ0B CEPHOKHCIIOTO IPOU3BOJICTBA

[TepepaboTka 0TX0/10B POoU3BOACTBa POChHOPHBIX ynoOpeHuit
[TepepaboTka 0TX0I0B IPOU3BOACTBA KATUHHBIX y100pEHHI
[TepepaboTka 0TX0/10B KaJIbIIUHUPOBAHHON COJIBI

Jlekuus 3.3. IlepepaGoTrka 0TX010B NMPOM3BOACTBA OPraHUYECKHUX NMPOAYKTOB M HM3JCJIMH
Ha MX OCHOBE

[TepepaboTka 0TX070B HePTenepadoTKN U HePTEXUMHUH

[TepepaboTka 0TX0/10B Tra3upUKaLUU TOILIMBA

[TepepaboTka OTX0I0B MPOU3BOJICTB MATEPUAIIOB U U3JIEIUN HA OCHOBE PE3UHBI

[TepepaboTka OTXO0B NPOU3BOJICTB IJIACTMACC U U3EIUI HA UX OCHOBE

IIpakTyeckas padora 3.3. Cemunap Ha Temy: «IIpo0JieMbl n nepcneKTUBBI NepepadoOTKH
0TX0/10B HedrenepadoTky 1 HepTexuMUW)

Bonpocsl k ceMuHapy:

[TepcriekTHUBHBIE METOIBI TEPEPAOOTKU OTXOA0B HEPTENepabOTKN U HePTEXUMHUU
[TepcniekTHBHBIE METO/IbI EPEPAOOTKH OTXOJIOB Ta3u(pUKaLIUU TOIINBA

[Tpo6Gembl nepepabOTKH OTXO0B MPOU3BOICTB MAaTEPUAJIOB U U3JIEINIH Ha OCHOBE PE3UHbI
[TepcniexTHBHI I epepaboTKa OTXO10B MPOU3BOICTB IIACTMACC U M3/I€HIA HA UX OCHOBE

Jlekuus 3.4. IlepepadoTka 0TX010B phIOONEepepadATHIBAIOIIMI POMBIILICHHOCTH
TexHoNOrnM yTUaIu3alum 5KMPOBBIX OTXOJI0B phiOonepepadaThIBaOIIUX PONU3BOICTB
KommnekcHast mepepa®oTka U yTUIM3aLUs PHIOHBIX OTXOJI0B MU OTXOJI0B JPYTUX I'MJIPOOMOHTOB B
OopraHuyeckue y1o0peHus

YTunuzanus )KuAKUX 0TX0A0B pblOonepepadbaThIBaIONINX MPOU3BOJICTB

IIpakTu4eckas padora 34. IIpousBoacrBo OmoxoMmocra u3 0TX0/J0B
pbidonepepadaTbIBAIOIIMX NIPOU3BOICTB



Jlexkums 3.5. Ilpouecchl 321U THI OKPY KalOIIel cpeabl 0T SJHEPreTH4YecKNX BO3AeCcTBUI

Teopernueckre OCHOBBI 3aLIUTHI OT SJHEPreTUYECKUX BO3ACHCTBUN

3amura OT MEXaHMUYECKUX U aKyCTHUECKUX KOoJIeOaHuH.

3amuTa OT MOHU3UPYIOILIETO U3JIy4YEHUSI.

3ammTa OT 3JIEKTPOMAarHUTHBIX MOJIEN U U3ITyYeHU .

IIpakTnyeckas padora 3.5. Cemunap 3. Tema: HH:keHepHbIe MeTOAbI 3aILUTHI JIMTOC(EPBI.
Co3anue NPUHIUIMAIBHO HOBBIX IPOLECCOB IIOJNYYEHHUS TPAAULUOHHBIX BHJOB

IPOAYKIMH, B KOTOPBIX OTCYTCTBYIOT TPAJAMLIMOHHBIE K€ OTXOJbl MM COKPALIAKOTCS STalbl

nepepabOTKH M TEXHOJIOTMYECKUE CTAaJuM, HA KOTOPbIX O3TH OTXOAbl 0OpPa30BBIBAIMCH.

[Tone3HbIMH TPH 3TOM MOTYT OBITh MPEUIOKEHHSI MO CO3JAHHI0O MHOTONPOQHIBHBIX IpPO-

MBILUICHHBIX KOMIUIEKCOB € 3aMKHYTOH CTPYKTYpPOH MaTe€pHAIbHBIX IIOTOKOB CHIPbS U OTXOJOB

IpY MUHUMHU3AIUHN BEIOPOCOB BO BCE CEPHI OKPYKAIOIIEH Cpeibl

3amanue JUIs BBITIOJHEHUS MPAKTUUYECKUX PabOT M BapHAHTHI MPEACTABICHBI B METOJUYCCKHIX
ykazanusax (Mmromkuna JI.M..MH)XeHEpHbIE METOABl  3aIlUTHl  OKPYXKAIOIIEH  Cpebl.
Meroanueckue ykazaHus K U3YYCHHIO JNUCHMIUIMHBI U BBITIOJHCHUIO KOHTPOJIBHBIX padoT Jist
cryneHtoB crneunanbHocTu 280302.65 «KOMIUIEKCHOE HCMOJIB30BAHME M OXpaHa BOJHBIX
pecypcoB» o4HOU (opmbl o0yueHus. — [lerponaBioBck-Kamuarckmii: M3n-Bo Kamuarl TV,
2010.-23¢c.)

CPC
B pamkax kontponst CPC mpemycMoTpeHa MOATOTOBKA M 3aIuTa pedepaTroB 1Mo OJHON
U3 HIDKE MPE/ICTAaBIECHHBIX TEM.

[TepepaboTka 0TX00B MPOU3BOJICTB MATEPUATIOB M U3JICIIUI HA OCHOBE PE3UHBI
[TepepaboTka 0TX010B TOPHOI0OBIBAIOIIEH TPOMBIIINIEHHOCTH

KomrmuiekcHast mepepaboTKa U yTHIIM3AIKs PHIOHBIX OTXO/I0B M OTXOJIOB IPYTUX THAPOOHMOHTOB B
OpraHuyecKue y1o0peHus

ITepepaboTka 0TX010B HEPTEEpaOOTKH U HEPTEXUMHUHU

Postb 6€30TXO0MHBIX 1 MATOOTXOAHBIX TEXHOJOTHI B TIPOIIECCe OOpaIIeH sl ¢ OTXOJaMU
Tepmoxumuueckast 00paboTKa TBEPJIBIX OTXO/10B

[TepepaboTka 0TX010B Ta3u(UKaIy TOTUIMBA

3amuTa BOJHON Cpefibl OT BO3/IEHCTBHS SHEPreTUUECKUX YCTaHOBOK

[TocnencTBust TEIUIOBOTO 3arpsi3HEHHS €CTECTBEHHBIX BOJOEMOB

Obecneuenue 6e30macHOCTH B repuoa padotelt ADC

KoHTpomns 1 yrpaBieHne paTnoakTHBHOCTHIO

YHUUTOXKEHHE ONACHBIX OTXO0JI0B

Jlokanu3anus 1 yaep>KUBaHUE PaJIMOAKTHBHBIX TPOTYKTOB

Bo3zeiicTBue painoakTUBHBIX BEIOPOCOB Ha OpraHU3M YeloBeKa

S Y4eOHo-MeToquYecKOe 00ecnedeHue A1 CAMOCTOSITEIbHOM PadoThl 00y4aKOIIUXCH

B menom BHeaymuTOpHas camocTOsiTeIbHAas paboTa CTyAeHTa TpH HM3yYeHHUU Kypca
BKIIIOUAET B ce0sl CIETYIONINE BUBI paboT:

mpopaboTKa (M3y4eHHE) MaTePUAIIOB JICKITH;
0 yTeHHne ¢ TpopaboTKa PEKOMEHIOBAaHHOW OCHOBHOW U  JIOTMIOJTHUTEIHHOU
JTUTEPATYPHI,
0 MOJITOTOBKA K MPAKTUYECKUM (CEMUHAPCKIM ) 3aHSITHSIM;

MOMCK ¥ TIpopaboTKa MarepuajgoB U3 VHTEpHET-pecypcoB, MEPHUOAHMUECCKON
IeYaTu;

BBITIOJITHEHHUE JIOMAITHUX 3a/JaHiil B (popMe TBOPUECKUX 3aJaHHUM, KeHcC-CTaiu,



JIOKJIA/I0B;

TIOJITOTOBKA MIPE3CHTAIMN ISl HIUTFOCTPAIIAH JIOKJIAJIOB;
O BBINOJIHEHNE KOHTPOJILHOW palOThI, €CIM NpPeoyCMOTpEeHa Y4YeOHBIM IJIAHOM
JVCIIUTUTHHBI,
O MOJATrOTOBKA K TEKYIIEMY M UTOTOBOMY (IIPOMEXYTOYHAS aTTECTAIHsI) KOHTPOJIIO
3HAHWH MO JUCIUTLIMHE (9K3aMEH).
OcHOBHast /10Ji1 CaMOCTOATENBHOM pabOThl CTYIEHTOB MPHUXOJUTCA Ha MPOPAOOTKY
PEKOMEHIOBAaHHOH JIUTEPATYPHI C IIEIBI0 OCBOCHUS TEOPETUYECKOTO Kypca, MOATOTOBKY
K MPAaKTHYECKUM (CEMHUHAPCKHUM) 3aHSATHUSIM, TEMAaTHKA KOTOPBIX IMOJHOCTHIO OXBATHIBAET
conepxkanue Kypca. CamocTosiTenbHas padoTa Mo MOATOTOBKE K CEMHHAPCKUM 3aHITHIM
npezrnonaraeT yMeHue padborars ¢ nepBUYHON MH(POpMAIUEH.

6 ®OoH/ OLIEHOYHBIX CPEACTB JJIsl IPOBEAeHNs] MPOMEKYTOUYHOM aTTecTAlMH 00y4al0IIUXCs
1O JUCHUILIMHE

6.1 Cmpyxkmypa ¢ponoa oyenounvix cpeocme

@OH/]1 OLIEHOYHBIX CPEJCTB JUIsl IPOBEICHUS IPOMEXKYTOUHOM aTTecTalluu 00y4YaroluXCsl
o jaucuMiuiiHe «BoaHoe, 3eMENbHOE U DKOJIOTMYECKOE IIpaBO» IPEICTaBIEH B
IPWIOKEHUH K pabouell mporpaMme JIUCLUHUIIIMHBI U BKIIOYAET B ceOsl:

0 NepeYeHb KOMIICTCHIIMKA C yKa3aHWEM JTamoB WX (OPMUPOBAHHS B IpOIECce
OCBOEHUSI 00pa30BaTeNbHOMN MPOTrPaMMBbI;

O ONMCaHUE MOKa3aTejaeld M KPUTEPUEB OLEHUBAHMS KOMIETEHUMN Ha pa3IMYHBIX
sTamax ux (GOPMHUPOBAHWSI, OTIMCAHHUE KA OI[CHUBAHWS;

O TUIIOBBIE KOHTPOJIbHBIE 3a/laHUs WU MaTepuaibl, HEOOXOIUMBIE JUISI OLIEHKH
3HAHUM, yMEHUH, HaBBIKOB M (WJIM) ONbITA JESATEIbHOCTH, XapaKTEPU3YIOLIMX 3TaIlbl
(GopMUpPOBaHUS KOMIIETEHIIMIA;

O METOJUYECKUE MAaTEPHAJIbl, ONPEACIAIOIUE NPOLEAYypbl OLCHUBAaHUSA 3HAHWM,
YMEHUH, HaBBIKOB M (WJIM) OMNbITa JAEATEIBHOCTH, XapaKTepU3YIOIUX ATkl
(dbopMUpPOBaHUS KOMITETEHITHH.

6.2 Ilepeuensv 60npocoe K nPpOMeIHCcymouHOll ammecmayuu

1.

CoNoORAEWN

PR R RRRER e
~NouuhA~AwWNDRO

Knaccupukamusi  NpOMBINUIEHHBIX  Ta3000pa3HBIX  OTXOJOB M METOIBI X
00e3BpeKUBAHUS.

OCHOBHBIE CBOMCTBa a’pO30JIeH.

Cyxue MeTo/Ibl OUUCTKH Ira30BbIX TOTOKOB OT a3pO30JIeii.

MoKpBbI€ METOIBI OYUCTKU Ta30BBIX IIOTOKOB OT a3p030JIeH.

OuncTKa ra3oB ¢ OMOILBIO (PUIBTPYIOIIUX ITEPETOPOJIOK.

XapakTepucTHKa QUIBTPYIOIUX MEPErOPOIOK.

OuncTKa ra3oB OT MbUIK B 3JEKTPOPHIBTPaAX.

OCHOBHBIE HANPaBJICHUS HCIIOIB30BAaHUS YIOBICHHOH ITHLIH.

[Tponeccrl puznyeckoit abcopOLMU MPU OYUCTKE Ta30BBIX BHIOPOCOB.

. A)ICOp6I_[I/IOHHBIe METOJABI OUYMCTKH I'a30BbIX ITOTOKOB.
. Karamuntnueckue METOJbI OYMCTKH I'a30B.

TepMI/I'-IeCKI/Ie METOJbI OYHCTKH I'a30BBIX BBI6POCOB.

. AGCOpOITMOHHBIE METO/IBI OYMCTKH T'a30B OT TUOKCH/IA CEPHI.
. AZCOpOITMOHHBIE METOBI OYHCTKH Ta30B OT TMOKCHJIA CEPHI.

OKHCIUTEIBHBIC U BOCCTAHOBUTEIIHHEIC MCTOAbI OUUCTKU I'a30B OT JUOKCHU A CCPHI.

. MeTO)IBI OYHCTKHU I'a30BbIX ITOTOKOB OT OKCHUJ0OB a30Ta.

OuncTKa ra30BbIX BLI6p0COB OT I'aJIOIrCHOB.
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. MeTonb! pekyrnepanuu JeTy4Yux OpraHu4eCKUX COCIUHECHUM.

. JIpoGiieHne 1 u3MeNnbYeHne Kak METO/IbI TOATOTOBKH TBEPJIBIX OTXO/I0B K MepepadoTKe.
Metoap! KacCU(pUKAIMKA U COPTUPOBKU JJIS TepepabOTKH TBEPIBIX OTXO/I0B.

Mertonbl rpaHyIMpoBaHUs IPU EepepadOTKe TBEPABIX OTXOI0B.

BpuketnpoBaHue M BBICOKOTEMIIEpAaTypHasl arjioMepanus Kak METOIbl IepepaboTKu
TBEPABIX IPOMBIIIIEHHBIX OTXO/0B.

MeTto1b1 0OOraieHus Ipyu peKyrepanui TBEpAbIX OTXO00B.

@doTalMOHHBIE METO/IbI TEpepabOTKH TBEPIBIX OTXO/I0B.

DU3NKO-XUMHUYECKUE METObI YTUIN3ALUU TBEP/IBIX OTXOJI0B.

3arpsi3HeHUE BOJJOEMOB U PEK IIPOMBIIUICHHBIMHA CTOKaMH.

Knaccugukarust mpOMBIIUIEHHBIX CTOYHBIX BOJ KaK (PU3UKO-XMMUYECKHX CUCTEM.
Knaccugukaius npoMbllIUIEHHBIX CTOYHBIX BOA 110 Kylbckomy.

VY naneHue B3BEIICHHBIX YACTULl U3 CTOYHBIX BOX. IIponexnBanue u OTCTauBaHUE.
Arnmaparsl [UI1  yAQNEHUS B3BELICHHBIX YAaCTUL] M3 CTOYHBIX BOA. IleckoioBKH.
I'opu3oHTanbHBIE, BEPTUKAIBHBIC, PAJHAIBHBIE OTCTOMHUKH.

OTtcrauBaHue B TOHKOM CJI0€ )KUAKOCTU. TpyOuaTbie U IIaCTUHYAThIE OTCTOMHUKH.
OcBeTneHue BOJIbl B CJIOE B3BEIIEHHOIO OCaIKa.

Merton ¢punbTpoBaHus Ul BblieNeHUs npuMeceid. OuibTpsl ¢ 3epHUCTOI EepPeropoaKOM.
Mertoa dnoranum 11 00e3BpEeKUBAHHS TPOU3BOJICTBEHHBIX CTOYHBIX BO/I.

Crioco6sb! (uioTarimoHHON 00paboTKK CTOUHBIX BoJ. [IprMeHsiemas anmnaparypa.

MeTtoa Koaryisuuy JAJis OYUCTKU IPOU3BOJCTBEHHBIX CTOUHBIX BOJ.

Merton (haoKyIAIUM JUIsl OUUCTKH IPOU3BOACTBEHHBIX CTOUHBIX BOJI.

OuncTKa CTOUHBIX BOJ 3KcTpakuuel. TpeboBaHus, NpeabsBIsIEMbIE K SKCTPAreHTaM.
CXeMbl OUHCTKH CTOYHBIX BOJ SKCTPAKLUEH.

OumncTKa CTOUYHBIX BOJ METO/I0M MOHHOTO 0OMeHa. Buibl U cTpoeHue HOHUTOB.
AncopOLMOHHBIE YCTAHOBKHU JJIS1 OYMCTKU CTOYHBIX BOJI.

[TpombltIIeHHBIE anmapaThl 00paTHOTO 0CMOca M YIbTpaduIbTPaIHH.

[TpumMeHeHue 3neKTpoaAnann3a Ui 00e3BpEeKUBAHMS IPOMBILIUIEHHBIX CTOYHBIX BOJI.
OuuncTKa CTOUHBIX BOJ METO/I0M HEUTpanU3aIiu.

OuncTKa CTOYHBIX BOJ METOJIOM OKUCJIEHMS NpUMECE. XJI0pUpOBaHUE, 030HUPOBAHUE,
OKHCJICHHE KACIIOPOJIOM H IUPOIIO3UTOM.

OuncTKa CTOYHBIX BOJ BOCCTAHOBIIEHUEM.

bruoxumuueckas ouMcTKa CTOYHBIX BOA. AdSpOOHBIE M aHA’pOOHBIE MPOIECCHl MPU
OMOXMMUYECKOH OUHCTKE.

buonoruueckas o4uCcTKa MPOU3BOJICTBEHHBIX CTOUYHBIX BOJ B UCKYCCTBEHHBIX YCIOBUSIX.
buodunbTpsl.

OuncTka cTOUHBIX BOA B aspoTeHkax. Kiaccuduxkanus aspoTeHKOB.

Pexomenayemas aureparypa

7.1 Ocnoenan numepamypa.
1. MnxenepHas 3ammra NOBEPXHOCTHBIX BOJ OT IPOMBINUIEHHBIX CTOKOB. — M.: Bricur. k.,

2008.

2. Pocnskos I1.B. MeToibl 3amMThl OKpy»Karomen cpeasl. — M.: M3narensckuit sjom MOU, 2007.

7.2 /lononnumenshasn 1umepamypa.

1. HopoxoB A.®., Kopabnuu M.H. 3ammra BoHON cpelbl OT SHEPTeTHUYECKUX YCTaHOBOK. — M.
Komoc, 2009.

2. Pocniaxos I1.B. MeToas! 3amuTel okpyxatouieit cpeast. — M.; MOU, 2007

7.3 Ilepeuenv memoouueckux yKazauuii K HNPOBEOCHUI0 YYEeOHbIX 3AHAMUNL U
camocmoamenvHoll pabome cmyoeHmos



1. Wmromkuna JI. M. NHkeHepHbIE METOABI 3alIUTHI OKPYKAIOIIEH cpeapl: MeTonnueckue
yKa3aHUs K M3YYCHUIO TUCIMIUIMHBI U BBIMOJHEHUIO KYPCOBBIX DPa0OT I CTYIEHTOB
cnenuanbHocTH 280302.65 «KoMIekcHOE HCTI0Nb30BaHUE U OXPaHa BOAHBIX PECYPCOB»
ouHoH opmbl 00ydenus. — [lerponasnoBck-Kamuarckuit: Kamuatl TV, 2010. — 24 c.

2. Wmomxkuna JI. M. MHXeHepHBbIe METOABI 3alIUTH OKPYKAIOMIEH cpebl: MeTtoanueckue
yKa3aHUs K M3YYCHUIO TUCIMIUIMHBI ¥ BBIOJHEHUIO KYPCOBBIX pPa0OT Ui CTYIEHTOB
cnenuanbHocTd 280302.65 «KoMIiekcHOE MCIIONb30BaHUE U OXPaHa BOJHBIX PECYPCOB»
3a04HOM opmbl 0Oyuenus. — [lerponaBiock-Kamuarckuii: Kamuarl' TV, 2010. — 26 c.

8 Ilepeyenb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH « UHTEepHET»
— cmpaBoYHO-TpaBoBas cucrema KoncynabTanTt-tuttoc http://www.consultant.ru/online
— cIpaBOYHO-TIpaBoBas cucteMa ["apanT http://www.garant.ru/online

9. Meroauyeckue yKa3aHus sl 00y4alOIIUXCHA M0 0CBOEHUIO TUCHMILIHHbI

Metonuka mpenonaBaHus JaHHOM JUCHMIUIMHBI TMPEANOojaraeT YTCHHE JICKIIHA,
MPOBEJCHUE TPAKTHYCCKUX (CEMHHAPCKUX) 3aHATUH, TPYNIOBBIX ¥ WHIAUBUIYAJIbHBIX
KOHCYJIbTAIIMH 1O OTJENbHBIM (Haubolee CI0KHbBIM) clienu(UIecKuM npodiieMaM JUCIUILITHHBL.
[IpenycmoTpena camocTosiTenbHast paboTa CTY/ICHTOB, a TAaKXKe MPOXOXKICHHE aTTeCTAllMOHHBIX
UCIBITAaHUHN IPOMEXYTOUYHOM aTTecTaluu (IK3aMeH).

Jlekyuu TOCBSIIAIOTCS PACCMOTPEHHUIO Hanbosiee BaXKHBIX KOHIIETITYaJIbHBIX BOIPOCOB.
B xonme nekumii CTyAeHTaM ClleAyeT MOATOTOBUTH KOHCIEKTHI JIEKIHA: KPaTKO, CXEMaTH4YHO,
MOCIe0BaTENbHO (DUKCHPOBATh OCHOBHBIE MOJIOKEHUS, BBIBOJBI, (HOPMYIHPOBKU, 0000IIECHNS;
MOMEUYaTh BAXKHBIC MBICIIH, BBIICTSATh KIFOYEBBIC CIIOBA, TEPMHUHBI, IMPOBEPSATH TCPMUHBI,
MOHSITHSI C TOMOIIBIO SHITUKJIONEAN, CII0Bapeil, CIIPAaBOYHUKOB C BHIMHCHIBAHUEM TOJIKOBAaHUI B
TETPaJib; 0003HAYUTH BOIPOCHI, TEPMHUHBI, MATEPHUaJl, KOTOPBIA BBI3BIBACT TPYAHOCTH, TIOMETUTH
U TIOTBITAaThCSl HAMTHU OTBET B peKOMEHIyeMoil nuteparype. Ecinu camocTosiTensHO HE yaaercs
pazo0pathcsi B MaTepuaie, Heo0XoauMo chOpMYIUPOBATh BOIPOC U 3a/1aTh MPENOAABATENI0 HA
KOHCYJIbTAIINH, HAa IPAKTHUECKOM 3aHSATHH.

KoHKpeTHBIE METOAMKH, MOJIENH, METOABl ¥ HMHCTPYMEHTHI CTPAaTETMYeCKOro aHaln3a,
OIICHKH COCTOSIHMSI KOHKYPEHTHOW CpeIbl U T.J. PacCMATPUBAIOTCA MPEUMYIIECTBEHHO Ha
MPAKTHYECKHUX 3aHATHUSAX.

Ilenvio nposedenus npakmuyeckux (CeMUHAPCKUX) 3AHAMUN SIBISETCS 3aKpeIUIeHUE
3HAaHWHA CTYJCHTOB, IIOJIYYCHHBIX HWMH B XOJ€ HW3YYCHHS TUCIUIUIMHBI Ha JICKIUAX U
camocrosTensHo. [IpakTudyeckue 3aHATUS TMPOBOIATCS, B TOM 4Hcie, B popme cemuHapoB. s
MOJTOTOBKH K 3aHATUSM CEMHHAPCKOTO THIIA CTYJICHTHI BBINOJHSAIOT TPOpPabOTKy padoueit
IporpaMMbl, yaemsiss oco0oe BHUMAaHUE IENsIM U 3ajadaM, CTPYKTYpE H COAEPKAHHIO
JVICIIATUTMHBL, KOHCTIEKTHPOBAHUE HMCTOYHUKOB; paOOTy C KOHCIIEKTOM JIEKIUH; TOATOTOBKY
OTBETOB K KOHTPOJIBHBIM BOMPOCAM, TPOCMOTP PEKOMEHyeMOI TUTEpaTyphI.

[Tpu M3ydeHUH TUCITUTUIMHBI HCITOJIb3YIOTCS HHTEPAKTHBHBIC METOIBI OOYUCHUS, TAKHE KaK:
1. Jlexuus:

— mpoOiieMHast  JIEKIUsS, Tpeanojararomias MW3JI0KEHHe Marepuana  depes
npoOJEeMHOCTh BOMPOCOB, 3afad Wi cuTyanuit. [Ipm SToM mporecc MO3HAHHS
MPOUCXOIUT B HAYYHOM TIOMCKE, AHMANIOTe W COTPYIHUYECTBE C MPEINoJiaBaTeieM B
nporiecce aHaIu3a U CPaBHEHHS TOUEK 3PCHUS;

— JIeKIMSI-BU3yalu3allds - [0jladya Marepualia OCYIIECTBISIETCS CpelCcTBaMU
TEXHHYECKUX CPEJICTB OOYYCHHS C KPAaTKUM KOMMEHTHPOBAHHUEM JIEMOHCTPUPYEMBIX
BU3YaIbHBIX MaTEPHANIOB (MPE3CHTAII).

2. Cemunap:
— TEeMaTUYECKUW CEMHHAp - ATOT BUJ CEMHUHApa TOTOBUTCS U MPOBOAUTCS C LEIBIO



aKIEHTUPOBAHUS BHUMAaHHs OOYyYalOIIUXCS HAa KakoW-TMOO aKTyallbHOW TeMe WIM Ha

HauOosee BaXXHBIX M CYIIECTBEHHBIX ee acnekrax. llepex HawamoMm ceMuHapa

oOydaromuMcsl J1aeTcsl 3aJaHu€ — BBIICIMTH CYLIECTBEHHBIE CTOPOHBI TEMBI.

Temaruueckuil ceMuHap yrayOisieT 3HaHUSA CTYJIEHTOB, OPHEHTUPYET MX Ha aKTUBHBIM

MIOUCK MyTEH U CIOCOOOB PELICHHS 3aTParuBaeMoil MPOOIEMBI.

— TpoOJieMHBI ceMUHap - TMepel M3ydyeHHEM pasjena Kypca IMpernojaBaTelib
npeziaraeT o0cyAuTh MpoOIeMbl, CB3aHHBIE C COJEp)KaHHEM JAaHHOW Tembl. HakanyHe
oOydJaromuecs MoJydaroT 3aIaHie 0To0paTh, CHOPMYITUPOBATh U OOBSICHUTH MPOOJIEMBI.
Bo Bpemsi cemuHapa B YCIOBHSAX TPYHIIOBOM IMCKYCCHU TPOBOAMTCS OOCYXKICHHE
npo0JeM.

3. UrpoBbie METOABI O0YYEHUSI:

- Anamu3 xonkperHbix cutyanuii (KC). Ilom kKoHKpeTHO#H cuTyalueli MOHUMAaETCs
npobiema, ¢ KOTOpPO TOT WM MHOW 0OydaeMblii, BHICTYIAs! B POJIM PYKOBOJUTENS MM MHOTO
npodeccuonana, MOXeT B JIto00e BpeMs BCTPETUTHCS B CBOEH JESTENIbHOCTH, U KOTopasi Tpedyer
OT HEro aHalu3a, NPUHITHUS PELICHUH, KaKUX-TM00 KOHKPETHBIX AelcTBUM. B 3TOM ciyuyae Ha
yueOHOM 3aHATHUU CIIyIIATeNsIM COOOINAaeTcs enuHas s BCeX UCXOAHas HWHGOpManus,
onpezensoomas o0beKkT ynpasineHud. [IpenogaBarens cTaBUT nepen oO0ydaeMbIMHU 3ajady IO
aHaJIM3y JTaHHOW 00CTaHOBKH, HO He (hopmymnupyeT mpobiaemy, KOTopas B OO0IIeM BHUAE Mepes
3THM MOTJa OBITh BBISBIEHA Ha Jiekuuu. OOyuarommecss Ha OCHOBE MCXOIHON MHPOpPMALUU U
pe3yabTaTOB €€ aHalIM3a CaMH JOJDKHBI chopMynmpoBaTh MpobsieMy U HaiiTh ee penieHue. B
XO0JI€ 3aHATHUS MPENOoIaBaTeslb MOKET BBOJAUTH BO3MYILAIOIIEE BO3ACHCTBUE, TPOSABIISIIOLIEECS B
PE3KOM H3MEHEHUHU OOCTaHOBKHM U Tpelyroliee OoT o0ydyaeMbIX HEOpAMHApHBIX JeicTBuil. B
OTBET Ha H3TO CIyIIATeIW JIOJDKHBl IPUHATH PEIICHHUE, YCTPaHSIIIEEe MOCIEACTBUE
BO3MYILAIOLIEr0 BO3JAEHCTBHS UM YMEHBIIIAIOIIEE €r0 OTPULATEIbHOE BIUSHUE.

TectupoBanne —  cuUcTeMa  CTaHJAPTU3UPOBAHHBIX  3a/JaHMM,  [O3BOJIAIOIIAS
aBTOMATHU3UPOBaTh MPOLENAYPY H3MEPEHHUS YpPOBHA 3HAHUW U yYMEHUH oOyyarouerocs.
KonTponbHaast pabota — cpeACTBO MPOBEPKH YMEHHM NPUMEHATH MOJIYYEHHBIE 3HAHUS IS
pemeHuss 3a1ad OIPENEICHHOIO TUIA [0 TeMEe WM pasfeny. TeKyluid KOHTPOJb 3HAHWUU
OCyIlIecTBIsieTCs B (popMe MpPOBEACHUS] CEMUHAPOB, PEIICHUs 3a7a4, TECTUPOBAHMS, a TaKXe B
IPEIyCMOTPEHHbIX  (opMax  KOHTpOJs  caMmocToATenbHOW  paborbl.  KoHcynbranuu
npenojiaBaTesss MPOBOJATCA JUId OOYYAIOIIMXCSl C LEIbI0 JOMOJHUTENbHBIX Pa3bsiCHEHUH U
MH(pOpMallMU MO BO3HUKAIOIIMM BOIPOCAM IPH BBIMOJIHEHUH CAMOCTOATEIbHOW pabOThl WU
HOJrOTOBKE K MPAKTHYECKUM (CEMHUHAPCKUM) 3aHATHUSAM, MOATOTOBKE pedeparoB, a Takxke MpU
NOJAroTOBKE K 3aueTy. KoHcynpTanuu npenojaBaTesis MPOBOJSATCS B COOTBETCTBUU C TpaduKOM,
YTBEP)KJICHHBIM Ha Kadeape, 00yJaromuiicss MOXKET 03HAKOMUTBCS C HUM Ha MH()OPMaIMOHHOM
cTeHae. JlomoJHUTENbHbIE KOHCYJIbTAllMM MOTYT OBITh Ha3HA4Y€Hbl IO COTJIACOBAHUIO C
IIpenoaaBaTesieM B MHANBHUIyaJIbHOM MOPSIZIKE.

10 KypcoBoii npoexT (padora)

[TpuMepHBIif IepedeHb TeM KYpPCOBBIX paboT mo aucuuruinHe «/HXKeHepHble METObI 3allUThI
OKpYKarolleu cpenbh)

1. Texnonorus nepepadorku THO ¢ nomyyeHneM BTOPUUHBIX MaTEpPUAJIOB

2. Texnonorus nepepadbotku ThHO ¢ momyueHneM SHEPreTHUECKUX PECYPCOB

3. MOHHMTOPUHT BOJHBIX OOBEKTOB M WH)KEHEPHbIE MEpONPHUATUS IO YIYYIICHHIO HX
HKOJIOTHYECKOTO COCTOSTHUS

4. BnusiHue pasnuuHBIX HMCTOYHUKOB 3arpsi3HEHUS HA HDKOJIOTMUYECKOE COCTOSIHHE pyclia
peku

S. WnxeHepHble MEPONPUATHUS MO YIYUIICHUIO SKOJOTUYECKOTO0 COCTOSHHUS BOJOTOKOB Ha

ypOaHU3UPOBAHHBIX TEPPUTOPUIX
6. TexHonoruu o0e3BpeKUBAHMS 3arPS3HEHHOTO CHETa



7. TexHomnorus nepepabOTKH U YTHIIN3ALUN OTPAOOTaHHBIX HEPTETIPOIYKTOB

8. O4ucTHBIE COOPYKEHUSI MaJIBIX TOPOJOB, KaK OCHOBA KOMIUIEKCHOTO IMOJX0/a K OXpaHe
OKpY’KaroIlen cpesibl

9. JIukBuAanus 3arpsi3HEHUH M BOCCTAHOBJIEHHE €CTECTBEHHOI'O COCTOSHUS HapYIIEHHBIX
MOYB

10.  Ilytum peaOunuTaniiv €CTECTBEHHBIX BOJOTOKOB

11.  Hcnosb30BaHME BHUXPEBBIX adpaTOpPOB JIi HMHTEHCH(HKAIMK TIPOLECCOB OYUCTKH
IPUPOIHBIX BOJ

12. VuxeHepHBbIE CHUCTEMBbl 3aMKHYTOI'O BOJOOOOpOTa Ui MHTEHCU(UKAIMM IPOLECCOB
CaMOOYHILIEHHS BOABI B TOPOJICKUX BOJHBIX 00BEKTaX

13.  IlepcrneKTHBHBIE TEXHOJIOTUN CHUYKEHUS BPEIHBIX BEIOPOCOB

14.  IlepcrnieKTHBHBIE TEXHOJIOTUH 00pabOTKH OCaKa MPOU3BOJICTBEHHBIX CTOUYHBIX BOJ]

15.  IIpoOGnemMsl ¥ IEepCHEKTHBHI YTHIU3AIUHN OCaIKOB CTOUYHBIX BOJ

16.  IlepcmeKTHBBI MOJIyYEHHs] TOTOBBIX MPOAYKTOB MpHU 00pabOTKE OTXOIO0B OHMOIIEHO3aMH
pa3HbIX TUIIOB

17.  Oxpyxaromias cpefa U peKynepanus OTAeIbHbIX TUIIOB OTX0/10B

18. OuncTKa X035HCTBEHHO-OBITOBBIX CTOYHBIX BOJ M 00pab0OTKa OCaaKOB

19. [IpoOneMbl M TEPCHEKTHBBI OYHCTKHM CTOYHBIX BOJ| pblOOINEepepadaThIBAIOIINX
IPEANPUITU 1

20. 3amyTa TeppUTOPHUl OT MOATOIJICHHUS B 30HE BIMSIHUS BOIOXPAHUIIHIIA

21.  CoBpeMeHHBIE TEXHOJOTUH M TPOOJIIEMBbI OYUCTKH BOIHBIX OOBEKTOB OT JOHHBIX
OTJIO)KEHU M

22.  OcOOEHHOCTU PAaCUUCTKU MAJIBIX PEK CPEICTBAMH T'MAPOMEXaHU3ALUN

23.  MmxeHepHbIe METO/Ibl aKTUBU3ALIMHU ITPOLIECCOB CAMOOYHILEHHS BOJOEMOB

24.  Ilpomueccel U YCTAaHOBKH OYUCTKH BOJ OT HEPTENPOAYKTOB

25.  CoBpeMeHHbIE TEXHOJIOTUM M IPOOJIEMbl OYUCTKU MPUPOAHBIX BOJ MPH MPOU3BOJICTBE
TOpPHBIX paboT

26. PexynpTHBanus Kak MHKEHEPHBIA METO/ 3aLUThI OKPYKAIOIIEH Cpebl

27.  PpiOo3amuTHBIE W PHIOOTPOITYCKHBIE COOPYXXEHHSI KaK METOJ 3allUThl OKPYKAIOIIEH
Cpelibl

28. 3amura oKpysKaromiei cpeapl pu OypeHUH HEPTSIHBIX U ra30BbIX CKBAXKUH

29.  CoBpeMeHHbIE TEXHOJOTMM M MNpOOJIeMbl MPEJOTBPALICHUS 3arpsi3HEHHs MOpel Npu
pa3BeAKe U AKCIUTyaTaIlii MECTOPOXKICHHHA

30.  Kommuiekc JIOKaIbHBIX OYHCTHBIX COOPY)KEHHH CTOYHBIX BOJ JUISI MalbIX (hepMEpCKHX
XO34UCTB

31.  CoBpeMeHHBbIE TEXHOJIOTUM MPEIYNpexJeHUS W JUKBUIALMU aBapUMHBIX pa3IMBOB

He(TU U HE(PTENPOTYKTOB
32.  CoBpeMeHHBIE TEXHOJIOTHUHU M MTPOOJIEMBI PEKYJIbTUBAIIMH HAPYIICHHBIX 3eMeIb

11. IlepeyeHp HMH(POPMALNMOHHBLIX TEXHOJIOIHMH, HCHOJb3YyeMbIX IPH OCYLIECTBJICHUH
o0pa3oBaTe/IbHOI0 mpoulecca MO0 JHCHUILVIMHE, BKJIKOYasi IepeYeHb NPOrpPaMMHOIO
odecrneyeHUs1 1 HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv ungopmayuoOHHbBIX MEXHONO0ZUL, UCHONL3YEMBIX NPU OCYU{ECHIGICHUU
obpazoeamenvnozo npouyecca

—  DIIEKTPOHHBIE 00Pa30BaTEIbHBIE PECYPCHI;
—  HCIOJb30BaHUE ClaiiA-Ipe3eHTAallHi;



— M3Yy4YEeHHE HOPMATHBHBIX JOKYMEHTOB Ha O(HIMAIBHOM caiiTe ¢enepaabHOro opraHa
UCTIOJIHUTENIBHON BJIacTH, IPOpabOTKa JOKYMEHTOB,;

— UWHTCPaKTUBHOE OOIICHHWE C OOYYalIMMHUCA UM KOHCYJIbTUPOBAHUE TIOCPEICTBOM
ANEKTPOHHOMU MOYTHI.

11.2 Ilepeuenv npozpammmnozo obecneyenus, UCHOILIYEMO20 NPU  OCYU{ECHIBIEHUU
o0pazosamenvHo20 npoyecca

[Tpu ocBOCHHMU AMCIUTUIMHBI UCTIONB3YETCS JIMIIEH3UOHHOE MTPOrPAaMMHOE 00eCIIeUeHHE:

— TEeKCTOBBIN pexaktop Microsoft Word;

— mnaket Microsoft Office

— anektporHble Tabnuibl Microsoft Excel;

— Tpe3eHTauuoHHBIN penakTop Microsoft Power Point;

— mporpamma IpOBEPKH TEKCTOB Ha MPEJAMET 3aMMCTBOBAHUS «AHTHUILIATHATY.

— Omnepannonnas cuctema Microsoft Windows 7. © Microsoft Corporation. All Rights
Reserved. (http://www.microsoft.com).

— Tlaker npukIagHBIX O(QUCHBIX MPOrPaMM, BKIIIOYAIOIINN B CeOs TEKCTOBBIN MPOIIECCOP,
cpencTra mpocmotpa pdf-haiiinoB u cpeacTBa padoThl ¢ TpadUKOM.

— DIIeKTpOHHO-O0MOIIMOTEeYHAs crcTeMa «JIaHby.

— Hudopmanmonno-nouckoBas cuctema «Koncynprant [Limrocy.

12 MaTepI/laJIbHO-TeXHI/I‘leCKOC odecrneyeHue AUCHUIIJIHHBI

s mipoBelleHUsl 3aHSATUH JIGKIIMOHHOTO THUIIA, MPAKTUYCCKUX 3aHITHHA, TPYIIOBBIX U
WH/IMBUYAIbHBIX ~KOHCYJIBTAI[MH, TEKYIIEro KOHTPOJII M IMPOMEXKYTOYHOH aTTecTaluu
UCTIONIB3yeTCsl yueOHas maboparopus 6-509, yueOHbIN kabuHeT 6-510 ¢ KOMIUIEKTOM y4eOHOU
MeOe.

MyJabTuMeauiiHbIE CPeICTBA
1. TeneBuzop

2. DVD
3. IIpoekrtop
4. skpaH

JIIst caMOCTOSITEIIBHON pabOThl OOYYAFOIIUXCSl HMCIONB3YIOTCS KabuHeTsl 6-214 u 6-314;
KaX/1plii kabuHeT 000pyI0BaH KOMIUIEKTOM y4yeOHOM meOenu, AByMs paOOuMMHU CTaHLHUSMHU C
JOCTYTIOM B WH(POPMAIMOHHO-TEJICKOMMYHUKAITMOHHYIO CeTh «VIHTEpHET» W B DIEKTPOHHO-
00pa30BaTeNbHYIO CpPey OPraHU3aLUH, IPUHTEPOM U CKAHEPOM.



JlonostHeHNsI ¥ H3MEHEeHHUs1 B paboyeil mporpamMmme 3a / Y4eOHBIN 1o
B pabGouyro mporpaMmy 1O JUCIMIUIAHE JUTsl HampaBlieHUs (CHEIUaTbHOCTH)
BHOCSTCS CJICAYIOIINE JOTIOTHEHUS U N3MEHEHHS:

I[OHOJ'IHCHI/ISI N U3MCHCHHUS BHCC

(momkHoCTh, ®.N1.0., MoANHCH)
Pabouas mporpamma nepecmMoTpeHa 1 0100peHa Ha 3aceaHnu Kadeapsl
«_» 200 .
3aBenyrouuii kadeapoit

(moxnu



