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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBINTYCKHUKA

JucnurniauHa — OXBaThIBAET  KPYr  BOINPOCOB,  OTHOCSIIMXCS K  MPOU3BOJICTBEHHO-
TCXHOJIOTUYCCKOMY BUOY HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTH BBIITYCKHUKA B COOTBCTCTBHU C KOM-
MEeTEHIIUSIMH M BUJAMU JICSITCIIbHOCTH, YKa3aHHBIMU B YYCOHOM IIJIaHE.

Meab AMCIUATIMHBI

N3yuenne ocoOCHHOCTEH BIMSHUS MPOMBIIUICHHOTO MPOU3BOJICTBA HA OKPYKAIOIIYIO CPEIy;
U3y4YEHUE MHKEHEPHBIX METOJIOB 3AllUTBI OKPYKAIOLIEH Cpeibl OT 3arpsi3HEHHs]; U3Y4YEHHE KOH-
HEMIUA MaJOOTXOIHBIX U 0€30TXOIHBIX TEXHOJOTHM.

3agauu QM CHUIIAHBI

®dopmupoBaHue y oOydaronuxcs 0a30BbIX 00MIEenpodhecCHOHATBHBIX MPEACTABICHUN O MPUO-
PUTETHBIX MyTAX Pa3BUTHS HOBBIX TEXHOJOIHMH, NMPU3BAaHHBIX OOECHEYUTH YCTOHYMBOE Pa3BH-
THE; O CHCTEME IKOJIOTHYECKOTO HOPMHUPOBaHMS B PD; 0 TEXHMYECKUX CPEIICTBAX 3aIIUTHI OKPY-
Karomie cpeapl; GopMupoBaHUE YMEHUsSI OICHUBATH MOCJEICTBUS TEXHOTCHHBIX BO3JCHCTBUN Ha

OKPYXKAIOIIYIO CpeLy.

HBIX MU BBIXOJHBIX
IIOTOKOB IJIA TCX-

Kon Conepxanue Ilepeyenb mIaHMpyeMbIX pe3yJbTATOB
KOMIIETEHIIMHM | KOMIIeTEHIUI 0o0y4eHHusI 10 AUCUMILIMHE
1 2 3
OK-7 CIOCOOHOCTh K | 3HATh:
CaMOOpraHu3alluu | — METO/Ibl TOMCKA HAYYHOU MH(OpMaIuy,
U caMoo0pa3’oBa- | ymeTh:
HHIO — pallMoOHaJIbHO OPraHM30BaTh MPOIESCC BHIIIOJHECHUS ITOCTaB-
JICHHBIX 3a/1a4 B X0J1€ U3Y4YCHUS AUCLUIUINHBL,
BJIA/IETh:
— HaBbIKAMU CaMOCTOSITEJIbHOTO PUOOPETEHUsI 3HAHUIH;
[1K-6 CIIOCOOHOCTh 3HATh:
OCYULIECTBIISATh — OCHOBBI 3KOJIOTHUECKOT0 HOPMUPOBAHUS,
MOHHUTOPHHT U | — 0COOCHHOCTH BJMSIHUS HPOMBIIIJIEHHOTO MPOU3BOJCTBA HA
KOHTPOJIb BXO[I- | OKpYXKAaroOIIyIO Cpeny;

— CIOCOOBI CHMIKEHHUSI HETaTHBHOTO BO3JEHCTBUS MPOMBIIII-
JIEHHBIX POU3BO/ICTB HAa OKPY’KAIOIILYIO CPEAY;

HOJIOTHHIECKAX — OCHOBHBIE TIPUHIIMIIBI W HANPABJIEHHs CO3/IAHUS MAJOOT-
[poneccos Ha | XxomHBIX U O€30TXOJHBIX TEXHOJIOTHH B PA3IMYHBIX OTPACIISIX
HPOU3BONICTBAX, HPOMBIIUICHHOCTH;

KOHTpOJIb U o0ec- yMeTh:

neyeHne dPpdex-
TUBHOCTH HCIIOJIb-
30BaHMUSl MaJIOOT-
XOJHBIX TEXHOJO-
ruid B TPOM3BOJI-

— OLICHUBAaTh IIOCIEACTBHMSI TEXHOTEHHBIX BO3JEHCTBUN Ha
OKPY’KaloIlyI0 Cpeny;

— 000CHOBLIBAThL BI)I60p TEXHUYCCKHUX CPCACTB 3allUThbI
OKpY’Karollen cpelpl ¢ y4€ToM crielu(UKHU MPOU3BOJICTBA Ha
MPEANPUATHAX PA3IUYHBIX OTpaciell MPOMBIIUIEHHOCTH;

CTBE, MPUMEHSITH .
— paspabaTbiBaTh PEKOMEHJIAIMH [0 OXPaHE OKPYKArOIIEeH
pecypcocbepera- .
cpensr,
IOIIMEe  TEXHOJIO-
BJIA/IETh:
T'nn

— HaBBIKAMHU aHAJIN3a U OILICHKU I/ISMeHeHI/Iﬁ COCTOAHUA KOM-
IIOHEHTOB OKPYXKAIOLIEH CPellbl B Pe3yJIbTaTE aHTPONOTEHHO-
I'0 BO3JIEHUCTBHUSI.




2. MECTO JUCHOMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHON
ITPOI'PAMMBbI

Hucuummuaa b1.B./IB.07.02 NHxeHepHast 3KOJIOTHS OTHOCUTCS K 3JIEKTUBHOMN YacTH.

Hucuunnuna MHxeHepHast 9KoJa0rust 0a3upyeTcs Ha 3HAHUSX, MOJTYYCHHBIX MPU U3YYCHHUU
yueOHOM aucuminHbl COBpEeMEHHbIE IKOJIOTUYECKHUE MPOOIIEMBI.

OcHOBBIBasICh Ha HM3YyUYEHUU JAHHBIX TUCIHUIUIMH, AUCUUIUIMHA WHXEHepHash 3KOJIOTUA
IIPEJICTaBIISIET OCHOBY JUISl M3yueHUs aucuuIUIMH. OxpaHa okpyskarwoled cpensl, OueHka Bo3aeii-
CTBUSL Ha OKPYXAIOUIYI0 Cpeny, DKOJIOrMuecKuid MOHUTOpUHT, HopmupoBaHHe M CHIKEHUE 3a-
IpA3HEHUS OKpYyXKarouleil cpenpbl, TeopeTndeckue OCHOBBI M TEXHOJOTMH OYMCTKH CTOYHBIX BOJ,
TeopeTrueckre OCHOBBI M TEXHOJIOTMH OYUCTKHU Tra30BBIX BHIOPOCOB, DKOJIOTU3alUs TEXHOJIOTUH U
0€30TX0/IHOE NTPOU3BOJICTBO.

Takoe cucteMHOE MEXIUCIUIUIMHAPHOE U3yUYE€HUE HANpPaBIECHO Ha JIOCTHXKEHUE TpedyeMo-
ro ®I'OC ypoBHS MOATOTOBKY MO KBaTH(UKanuu OakaizaBp.

3. PACIIPEJEJIEHUE OB BEMA JUCHUIIIMHBI

3.1. Pacnpenenenue o6beMa JMCUMIIMHBI 0 popMaM 00yUeHH s

Tpyooemkocmob Oucyuniunsl 8 uacax
Kypcosasn
3 § 3 paboma Buo
3 S o N oS (npoexm), npome-
Dopma S & 3 3 S KOH- sHcymou-
00yueHusn g § = N E mponvHas Holl am-
S s S
§~ S §~ < § 2 ; 3 § s paboma, | mecmayuu
o | S S S S |§§ &8 S § | pepepam,
S8 3 | 2| 8|8 &3 | 8¢ | AP
g|lo| 8 | | 8 |8 KB O X
1 2 3 4 5 6 7 8 9 10 11
QOunasn 2 4 144 | 68 34 - 34 40 KP SK3aMeH
3aounas - - - - - - - - - -
3aouHas (ycko- i i ) ) i ) i ) ) i
peHHoe 00yueHue)
Ouno-3ao4Hnast - - - - - - - - - -

3.2. Pacnipenesienne 00beMa TUCHMIIIMHBI 10 BUAAM YYeOHBIX 3aHATHH H TPYA0EMKOCTH

6 m.4. 6 uH- Pacnpedenenue
mepakmug- no cemecmpanm,
Tpyoo- HOIl, aKmug- uac
Buo yueonuvix zanamuii emKocmb HOIl, UHHOGA-
(uac.) UUOHHOIUL 4
dopmax,
(uac.)
1 2 3 4
|. KonTakTHasi paGoTa o0y4aromuxcs 68 24 68
¢ mpenoaaBartesieM (BCero)
Jlextuu (JIk) 34 12 34
[Ipaktuueckue 3anarus (113) 34 12 34
KypcoBas pabota + - +
I'pynmoBsie (MHAMBHUIYAJIbHBIE) KOHCYbTAIMN + - +
I1.CamocTosiTesbHas padota odyuaromuxcst (CP) 40 - 40
IToaroToBKa K NPaKTUYECKHUM 3aHITUIM 11 - 11
[loaroToBka K 9K3aMeHy B TEUEHHE CEMECTPa 9 - 9
Brinmonnenne KypcoBoii paboThl 20 - 20




I11. IIpomexyTOYHASI ATTECTANMA SK3aMCH 36 - 36
OO0mas TpyI0eMKOCTh JUCITUTUINHEI . ...... dYac. 144 - 144
3ad4. €11. 4 - 4

4. COAEP) KAHUE JUCHUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUUILIHHBI IO BHAAM YYeOHBIX 3aHATHHI

- 11t 04HOM GopMBI 00yYeHUs:

Buowt yuebnuvix 3anamuii, 6xaiouan
camocmoamensuyto pabomy ooy-
yawuxca u mpyooemMKocme;
Ne pa3- Haumenosanue Tovo (uac.)
denau paszoena u PyOOEMROCILD, yueodHvle 3aHaAmuA camocmo-
membl mema OUCUURIUHbL (uac.) npakmu- | amenvHas
uyeckue paboma
reryuu 3anamus | 00yuaio-
wuxcs
2 3 4 5 6
HopMupoBanne kadecTBa OKpYy:Ka- 8 4 2 2
01IeH cpeabl
Bo3neiicTBue pa3jiM4yHBIX OTpacei
NPOMBIIUICHHOCTH Ha OKPY’Kalo- 30 12 6 12
L1y10 cpeny
HNuxeHepHble pelIeHUS IKOJIOTHYe- 34 8 12 14
CKHUX MpoodJeM
OcHOBHbBIC HaNpPAaBJICHUSI CO3JAHUS
MAJIO0OTXOAHBIX M 0€30TXOAHBIX TeX- 36 10 14 12
HOJIOTHH
HUTOIo 108 34 34 40
4.2. ConepxaHue TMCUMILUIMHBI, CTPYKTYPUPOBAaHHOE N0 pa3/jejiaM U TeMaM
Buo
Ao 3aHAMUA 6 UH-
pasoena Haumenosanue mepakmufuoﬁ,
pazoena u memol Cooepitcanue 1eKYUOHHBIX 3AHAMUT AKmueHOoIl, UH-
u nemul OoucyunIunbl HO8AUUOHHOIL
¢popmax,
(uac.)
1 2 3 4
1. Hopmuposa- [Ipeamer wHXEHEPHOU 5KOJIOTMH. AHTPOIIOTCHHbIE
HHMe KauecTBa | Bo3jeicTBus Ha Ouochepy. Knaccudukanus zarpss-
OKPY/KAKIIEeH | HEHUN OKPYXKAIOILIEH Cpelbl.
cpeabl Cucrema skosiornyeckoro Hopmuposanus B P®. Ca-

HUTapHO-TUTHEHUUYECKOE U 3KOJOTHYECKOE HOPMUPO-
BaHHEe. MeToI0JIOTHYEeCKUE OCHOBBI TMTUEHUYECKOTO
HOPMHUPOBaHUSA aTMOC(EpHBIX 3arps3HeHuid. CaHu-
TapHO-TUTHEHUYECKHEe HOPMATHBBI  KadyecTBa BO3-
OyWHOW cpenbl. ['MrneHnyeckoe HOPMHUPOBAHUE CO-
Jep’KaHUsl XUMHUYECKHX BEIIEeCTB B BOJHOM cCpene.
CaHHUTapHO-TUTMEHUYECKHE HOPMATUBBI KadecTBa
BOJHBIX pecypcoB. ['MrueHmueckoe HOPMHUPOBAHHE
COJIEp/KaHUsl XMMHUYECKUX BellecTB B nouse. CaHu-
TapHO-TUTUEHUYECKUH HOPMAaTUB KadecTBa IOYBHI.
HopMaTuBbl 1OMyCTUMOro BO3JAEHCTBUSI HA OKpYyKa-

JIeKusa-oecena
(2 gaca)




romyto cpeny: Hopmarussl [1/IB, BCB, HIC, BCC;
JUMUTUpPOBaHHE o00pa3zoBaHus o0TXx070B. OOmmue
NPUHINIB HA3HAYCHMSL.

Bo3zaeiicTrBue
Pa3IUYHBIX
oTpacJeit
NMPOMBbIILIEH-
HOCTH Ha
OKPY:KAK Y10
cpeny

Bo3nelictBue pa3idyHBIX OTpAC]ICd MPOMBIIIIEHHO-
CTH HA KOMITOHEHTHI OKPYKAIOIICH Cpeibl: TEIuIo-
SHEpPreTUKa, IBETHAsh METaUTyprus, 4E€pHas MeTal-
JTyprusi, IEJUTI0I03HO-OyMaXKHasi TPOMBIIIJICHHOCTb,
HeTemoObIBaroasl MPOMBIIIUICHHOCTh, TOPHOI00BI-
BaIOIIAsl TPOMBIIIIICHHOCTb.

HNuxenepHbie
peLIeHus KO-
JIOTHYECKHUX
npooJem

OCHOBHBIE XUMHUYECKHE IPHUMECH, 3arps3HSIONINE
arMoctepy. Kiaccudukamuu MpOMBIIUICHHBIX BBI-
O6pocoB. 3amura aTMOC(Epbl OT MPOMBIIUIEHHBIX BbI-
OpocoB. MHxeHepHbIe MEpONPHSTHS, HAIIPABICHHbIC
Ha CHWKCHHE MOIIHOCTH BBIOPOCOB: MoAM(UKaLUs
TEXHOJIOTUYECKUX ITPOLECCOB; MPUMEHEHHE MajlooT-
XOJHBIX TEXHOJIOTUH, (PYHKIIMOHHPYIOIINX HA MPUH-
[UIIaX PEKyNepalud M PEHUPKYSIUHA OTXOIOB M
BEIIECTB, BHIPA0ATHIBAEMBIX U HCIOJIB3YEMBIX B TPO-
Hecce; Mepexojl Ha Apyrue BHUJbl TOILIMBA U CHIPBS;
MOJITOTOBKA TOTLIMBA U MICXOTHOTO CHIPHSL.

MeToapl OYHCTKHU Ta30MbLIEBBIX BBHIOPOCOB. Ammapa-
ThI TbUICYJaBIUBaHus. AOCOpOIMOHHAs, ancopOLH-
OHHAsi M KaTaJIUTHYECKas OYUCTKA MPOMBIIIICHHBIX
BBIOPOCOB OT TOKCHYHBIX I'a3000pa3HBIX MTPUMECEH.
Bunpl 3arps3HeHuil IpUPOTHBIX BOA M BBI3BIBAEMBIC
UMH HM3MEHEHHUS KayecTBa BOJBL. METOABI 3aIIUThI
rugpochepbl OT 3arpsA3HEHUS: CO3JaHUE 3aMKHYTBIX
BO/IOOOOPOTHBIX CHUCTEM; METOJIBI OYMCTKH CTOYHBIX
BOJl (MeXaHWYecKue, (PU3MKO-XMMUYECKUe, XUMUYe-
cKue, bnonoruueckue u repmudeckue). Odecnedenme
palMoOHAIBFHOTO MCIOJIB30BAHUS BOJBI HA MpEaIpHsi-
THSIX.

JIeKusa-oecena
(5 yacoB)

OcHOBHbIE
HanpaBJIeHUS
CO31aHHUsA Ma-
JOOTXOAHBIX U
0€30TXOHBIX
TEXHOJIOTHii

CymHOCTh MOHATHS «O€30TXOJHAsT TEXHOJOTHSI.
[TpuHIIMTIBL Pa3pabOTKHM MAJOOTXOAHBIX U 0€30TXO-
HBIX TEXHOJIOTUH: TPHHLIUI CHCTEMHOCTH, KOM-
IJIEKCHOCTh MCIIOJIb30BAHUS PECYPCOB, IIMKIMYHOCTD
MaTepHalbHBIX MTOTOKOB, PAllMOHAIBLHOCTh OpraHu3a-
UM TIPOM3BOJICTBA, MAaKCUMalbHOE YMEHBIICHUE
9HEpro-, MaTepualio- U TPYL0EMKOCTH IPOU3BO/ICTBA,
OTpaHUYEHHUE BO3JICHCTBUS MPOM3BOJICTBA HA MPH-
POJHYIO U COIMaNbHYIO cpeny. OCHOBHBIE TEXHHMYE-
CKH€ HallpaBJIEHUs pa3pabOTKU W BHEJIPEHUS MaJlo-
OTXOJIHBIX TEXHOJOTMH: COBEPLICHCTBOBAaHHE TEXHO-
JIOTMYECKOr0 IPOLECCa; YCOBEPIICHCTBOBaHHE 000-
pYIOBaHUs; YIydlleHHE KadecTBa ChIpbsi, MaTepHua-
JIOB; pa3pabOTKa M BHEAPEHHE PA3JIMYHBIX OeCcCTOY-
HBIX TEXHOJIOTUYECKUX CXEM U BOJOOOOPOTHBIX LIHK-
710B Ha 0a3e 3(pPEeKTUBHBIX METOAOB OYUCTKH; IIUPO-
KO€ HCII0JIb30BAaHHE OTXOJI0B B KaueCTBE BTOPUYHBIX
MaTepHATFHBIX M YHEPTeTUIECKUX pecypcoB. OCHOB-
HbIE HAIPaBJICHUS CO3/IaHUS MAJIOOTXOIHBIX U PeCyp-
cocOeperaronmx TeXHOJIOTUI B PA3JIMYHBIX OTPACIAX
MIPOMBIIIJIEHHOCTH. 3aMKHYThle BOJOOOOPOTHBIE U

JIEeKIusI-0ecena
(5 yacoB)




MPOU3BO/ICTBA.

ra3oo0opoTHele UKIBL. KoHmenmus pecypcocOepe-
s)keHHUA. TEXHOJIOTHH KOMIIJIEKCHOTO HCHOJIHL30BaHUSI
ceipbsi. Mcmonp3oBaHune u mepepaboTKa OTXOJIOB

4.3. JIabopaTopHbie padoThI

VY4eOHBIM MJIAHOM HE MPEAyCMOTPEHO.

4.4, TlpakTUyecKue 3aHITUHSA

Buo
Homep 3AHAMUA 6 UN-
Ne pazoena | Haumenosanue mem npakmuueckux 3anamuil Oovem MmepaKmuenon,
n/n oucuyu- (uac.) armuenon,
i UHHOGAUUOHHO
popmax,
(uac.)
1 1. HopMmaTuBsl kauecTBa OKpyKarollel Cpeibl. Pa6ora B
2 MaJIbIX Ipymmnax
(2 gaca)
2 2. OKOJIOTUYECKHE TOCIEACTBUS  3arps3HEHUS [IpesenTanus
OKpYXKAIoIllell cpelbl MPEeaNpHUITUIMH  pa3- 5 U 00CYyKICHHE
JIMYHBIX OTPaciieil NPOMBIIILIEHHOCTH. JIOKJIaJIOB
(3 yaca)
3 3. Metonpl U amnmaparbl OYUCTKM IPOMBILI- [IpesenTanus
JICHHBIX BBIOPOCOB. 5 1 00CYyKIeHHE
JIOKJIaJIOB
(3 yaca)
4 3. 3arpsizuenue ruapochepsl. KauectBo mo- 4 i
BEPXHOCTHBIX BOJI Ha Tepputopuu PO.
5 3. MeToapl U COOPYKEHHSI OYMCTKH CTOYHBIX 9 i
BOJI.
6 4. OcHOBHBIE HaNPaBJICHMS CO3JaHMS MajOOT-
XOJIHBIX M pecypcocOeperarommx TeXHOJOo- 6 i
TUi B pa3lIMYHBIX OTPACISAX MPOMBILLUIECH-
HOCTH.
7 4. Cuctembl 000pPOTHOTO BOAOCHAOXKEHHUs Ha 4 i
IIPOU3BOJICTBE
8 4. OcHOBHBIE HaNpaBICHUS HCIOJNb30BAHUS U [Ipe3enranus
YTUIIM3ALKUN OTXO0JI0B IIPOM3BOJCTBA 4 1 o0CyKIeHHE
JIOKJIaJIOB
(4 gaca)
UTOoro 34 12

4.5. KoHTpo/ibHbIe MEpONPUSITHSA: KypcoBasi padoTa

HCJ’ILZ 3aKPCIVICHUC MMOJTYYCHHBIX 3HAHUH 110 OCHOBHEIM pasaciiamMm HSYHaCMOﬁ JAUCHUITIINHBI.

Crpykrypa:
— TUTYJIBHBIN JIUCT;

— COJIEpKaHUE;

— BBEJICHUE;
— OCHOBHAs 4acTh (pa3/ieisl, HOIpa3aeibl);

— 3aKJIFOUYCHHUC,




— CIIUCOK HCIIOJIb30BAHHBIX HCTOYHUKOB;
— IIPUJIOKEHUS.

OcHOBHas TeMaTHKA:

1.

2.

10.
11.
12.
13.
14.
15.
16.

17.
18.

DKonornyeckue mpoOIeMbl TPAJUIIMOHHBIX THPOMETALTYPTHYECKUX MPOIECCOB MPOU3-
BOZICTBA METAJIOB.

Texnorennas Tpancdopmarust TUTOChEpsl MPH MPOBEACHUU TOPHBIX PadoT.
dopMUpOBaHUE TEXHOTEHHOI'O pelibeda MpH OTKPBITHIX pa3paboTKax MECTOPOXICHHUH
I10JIE3HBIX UCKOIIAEMBIX.

IIpuponooxpaHHble TEXHOJIOTMH JOOBIYM MOJIE3HBIX HCKOIAEMBIX.

CtpyKTypa BOAOIIOJIb30BAHUS COBPEMEHHBIX ITPEAIPUATHI.

CuctemMbl 000pPOTHOIO BOJOCHAOKEHUS Ha MPOU3BOJCTBE (HA MpuUMepe HMpeanpusTHH
KOHKPETHBIX OTPACIEH MPOMBIIIIEHHOCTH).

BnusiHue Ha OKpY)KAMOILYIO CpeAy NPEANPUATUN TEIJIOIHEPreTUKU. TeXHOJIOrn4ecKue
IIyTU CHUKEHUSI BPEIHOIO BO3JEHCTBUS.

BnusiHue Ha OKpYy’KaroLlylo cpeay NpeanpUsaTuil LEeIoI03H0-0yMaXXHOH POMBIIILIEH-
HOCTHU. METO/IbI U CPEICTBA 3AIUUTHI OKPYKAIOLIEH Cpeabl.

BiusiHue Ha OKpYyXKawoIlylo cpeny NpeanpuATHil IBETHOW MeTautypruvd. MeTtoabl u
CPEICTBA 3aIIUThI OKPY’KaIOLIEH Cpebl.

BnusHue Ha OKpyKarollylo cpely NpeJIpHUsATHA 4YepHOW MeTauryprud. Metonsl u
CPEICTBA 3aILUTHI OKPYKAIOLIEN CPEbl.

Brusinne Ha okpyXarolryro cpeay NpeAnpusTHil TopHOA0OkIBatOIIEeH OTpacau. MeTosl
U CPEICTBA 3aIUTHI OKPYKAIOLIEH CPEbl.

BoszeiicTBust Ha OKpYXKAIOMIYIO Cpey B paiioHax He(Teao0bur U MPH TPAHCIIOPTHPOB-
Ke HeTh. MeToibl U Cpe/ICTBA 3aILUThI OKpPY’KaroIIel cpebl.

BinsiHue Ha OKpyXarolyro cpeay IpeanpusaThii CTpPOMUHIYCTpUHA. MeTobl U CpeacTBa
3aIUTBl OKPYXKAIOIIEH CPENbI.

OcHOBHbIE HaNPaBJICHUS UCIIONb30BAHMS U YTUIIN3ALUU IPOMBILUIEHHBIX OTXO0/I0B.
Buapl TeXHOreHHBIX Harpy30K Ha MOBEPXHOCTHYIO U MOA3EMHYIO rHapochepy.
NHxeHepHO-TeXHUUECKUE METO/Ibl CHUKEHUS 3arpsA3HEHUN aTMOC(epHI.

OcHOBHbIE HaIlpaBJICHUs CO3AAHUS MAIOOTXOIHBIX U 0€30TXOJIHBIX TEXHOJIOTHI.
Poccuiickas u 3apy0ekHasi CUCTEMbI 3KOJIOTHYECKOT0 HOPMHUPOBAHMUSI.

Pexomenayemslii 00beM: 25-30 cTpaHUI] MAIIMHOIMCHOTO TEKCTA.
Bbinava 3amaHus u 3ammrTa KypcoBOW paOOTHI MPOBOAMTCS B COOTBETCTBUH C KaJICHIAPHBIM
y4eOHBIM rpauKoM.

Ounenka Kputepun onieHKkH KypcoBoii padoTsl

OTJIIMYHO

KypcoBas pabota BbIIoNIHEHA B OJIHOM 00beMe: coJepkaHue paboThl co-
OTBETCTBYET BBIOpaHHOU Teme, cHOpMyTUPOBAHHOM L€ M 3aJayaM Hc-
CIIEZIOBaHMS; TeMa KypCOBOU pabOThI pacKphITa MOJHOCTHIO, paboTa OTIIH-
qaeTcsi TNTyOMHON MpOpabOTKH BCEX pAa3/ENoB COJEpKaTeIbHOM YacTu.
Marepuan H3JI05)k€H TPaMOTHO, B JIOTUYHOH TTOCiefoBaTebHOoCTH. PaboTa
oopmieHa ¢ coOIr0I€HUEM YCTaHOBIEHHBIX TPEOOBaHUIA.

[Tpu Hanmcannu pabOTH UCMOIB30BAHO TOCTATOYHOE KOJIWYECTBO JINTEPA-
TYpPHBIX UCTOYHUKOB; OOYUAIOIIMICS IEMOHCTPUPYET BIAJCHUE METOIaMHU
MOMCKA HAYYHOU MH(POPMAIIHH.

ITpu 3amuTe KypcoBoil paboThl 00y4aroLIHiics JEMOHCTPUPYET CBOOOIHOE
BJIQJICHHE TEOPETUYECCKHM MaTepHalioM, TIyOOKOe 3HaHHWE MaTepHalia I10
TeMe KypcoBOW paboThl; Ha BCe BOMPOCHI JaeT NMpaBWIbHbIE 1 000CHOBaH-
HBIC OTBETHI, HCIIOJIB3YET MPU OTBETE CCHUIKM HA MaTEepHall JIUTEPATYPHBIX
VCTOYHHKOB.

KypcoBast paboTa BbINONIHEHA B MIOJIHOM 00BbEMe: CO/IepiKaHle paboThl CO-

XOpOIIO OTBETCTBYET BBIOpaHHOW Teme, cHOpMYJIMPOBAHHON IIeNIM U 3a/JayaM HcC-

CIICIOBAHUS; TeMa KYpCOBOM pabOThI pacKphiTa MOJHOCTBIO, paboTa OTIIH-
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qaeTcsl TIyOMHON MpopabOTKM OONBIIMHCTBA PA3/IEIOB COJACpKATEIbHON
yacTu. Marepuan U3JI0)KeH IPaMOTHO, B JIOTUYHOM MOCIIENOBATEIBHOCTH.
Paborta odopmiena ¢ coOmrofeHHEM YCTaHOBIEHHBIX TpeOoBaHui. [lpu
HanMCaHUM pabOTHl MCIOJIB30BAHO JOCTATOYHOE KOJIMYECTBO JHUTEPATYP-
HBIX HCTOYHHMKOB, OOYYArOIIUHCS JEMOHCTPHUPYET BIIAJCHUE METOJaMH
MOKMCKA HAYYHOU WH(POpMAITUH.

[Tpu 3amuTe KypcoBO#l pabOThI OOYYAIOLIUICS IEMOHCTPUPYET TBEPHOE
BJIaJICHHE TEOPETHUECKUM MATepHAIIOM, TOCTATOYHO IIyOOKOE 3HAaHHE Ma-
Tepuaia 1o TeMe KypcoBoil paboThl; Ha OOJBIIMHCTBO BOIPOCOB JaeT Mpa-
BUJIHHBIC OTBETHI.

YAOBJICTBOPHUTECIBHO

KypcoBast pabora mo cBoeMmy COIEpKaHHIO B LEJIOM COOTBETCTBYET BBI-
OpaHHOI1 Teme, TeMa KypcoBOil pabOThl B OCHOBHOM pacKphbiTa, HO 6€3 J10-
CTaTOYHO TIyOOKOH MpopabOTKH pa3/ieioB COACPKATEIBHON YacTH; Hapy-
IIeHa JIOTHKA U3JI0KEeHUs Matepuana. Pabora odopmiena ¢ cobioieHuemM
YCTaHOBJICHHBIX TpeOoBaHuii. PaboTa ocHOBaHA HA WCMOJIH30BAHUH JIUITH
HEOOJIBIIOr0 KOJIMYECTBAa UCTOYHUKOB, KOTOPHIE HE MO3BOJISIOT B MOJHON
Mepe PaCKPHITh TEMY.

[Tpu 3amuTe KypcoBoil paboThl 00yYaOIIMIICS AEMOHCTPUPYET YACTUUHOE
3HaHHE MaTepHala Mo TeMe KypCOBOW paboThl; MPU OTBETaX Ha BOMPOCHI
JOMTYCKAeT HETOYHOCTH M OITHOKH.

HCEYAOBJICTBOPUTCIBHO

Coneprxanne KypcoBoil pabOTHl B OCHOBHOM HE COOTBETCTBYET €€ TeMe.
Otmeuaercss HECOOIIOIEHNE HAYUYHOTO CTHIIS H3noxeHus. Pabora opopm-
JIeHa ¢ HapYIIEHWEM YCTaHOBJIEHHBIX TpeOoBaHuil. CIUCOK MCIOIb30BaH-
HBIX MCTOYHUKOB HEJIOCTATOYEH Ul PAcCKpPbITHUS TeMbl; 00Oydaromuiics He
BJIaJICET METOJaMH MTOUCKA HAYYHOH MH(OpMaIH.

OOyuaromuiicss 1omycKaeT rpyOble pakTHUeCKue OIIMOKU MPH OTBETaX Ha
MIOCTaBJICHHBIE BONIPOCHI WJIM BOBCE HE OTBEUYACT HA HHX.




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHIHUAM U OEHKE PE3YJbTATOB OCBOEHUA JUCIHUIIVIMHbBI

K K
omnemenyuu | . oMnemenyuu 5 Buo
Ne, naumenoeanue OK IIK t.., uac . Ouenka
uacoe Komn. o« YUeOHbIX 3aHAMUI
pazoenoe OuCyUnIUHb 7 6 pe3yabmamos
1 2 3 4 5 7 8

1. HopmmpoBanue KadecTBa OKpYKalo-

_1OPMHDP Py 8 + + 2 4 JIk, 113, CP KP, sk3amen
IICH CpeIbl
2. BospgeiicTBue pasIWYHBIX OTpaciei
INPOMBILIUICHHOCTH HA  OKPYXaroU[yIo 30 + + 2 15 JIk, I13, CP KP, sx3amen
cpeny
3. HHXeHepHBbIC pEIICHHS HSKOJIOTHYe-

PHHC P 34 + - 2 17 Tk, 113, CP KP, ok3aMeH
CKUX MpobJIeM
4. OcCHOBHBIC HANpABICHHUS CO3/IaHUS
MaJIOOTXOHBIX M OE€30TXOJHBIX TEXHO- 36 + + 2 18 JIk, 113, CP KP, sk3amen
JIOTUH
6cezo 4acoe 108 54 54 2 54
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6.
CAMOCTOSATEJBHOM PABOTBI OBYUAIOIIUXCS IO JUCIHUIIJINHE

NEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJs

1. CxoGenes, H.0. Haunyumme poctymHble TexHojoruu: ydebnoe mocobue / J1.O. Ckobernes,
b.B. bopasckuii, O.10. UeueBaToBa; Akanemus CTaHAAPTU3AIUN, METPOJIOTUN U CepTU(UKAIUH. -
MockBa: ACMC, 2015. - 176 c. - ISBN 978-5-93088-160-8; To xe [Dnekrponnsiii pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=431029

/. IEPEYEHb OCHOBHOMW Y JONOJIHUTEJbHOM JUTEPATYPHI,
HEOBXOJUMOMU AJIAA OCBOEHUA JUCHUITJIMHDbI

Konuuecmeo
Ne Haumenosaniue uzdanus Buo Ikzemnaapoe | Qbecneuen-
3ans- 6 bubauome- Hocmo,
mus Ke, (3k3./ ue.)
1T,
1 2 3 4 5
OcHoBHag JuTepatypa
1. | Kykun, I1. I1. Ouenka Bo3IEHCTBUS HA OKPY>KAIOIIYIO CPELy.
OkcrepTr3a 0€30MacHOCTH: yUYeOHHMK M TIPAKTHKYM sl Oa-
kanaBpuara u maructparypsl / I1. I1. Kykun, E. 0. Konec- | JIx, [13, 16 1
HukoB, T. M. Konecaukosa; MATU - Poccuiickuii rocynap- KP
CTBEHHBII TexHojorndyeckui yHusepcuretr um. K. 3. [uon-
KOBCKOTO. - Mocksa: FOpaiir, 2016. - 453 c.
2. | OCHOBBl HHXEHEpHOW JKOJIOTMH: Yy4yeOHoe mocobue /
B.B. Jlenucos, U.A. [IenucoBa, B.B. I'yrenos, JI.LH. ®ecen-
ko; ox pen. B.B. Jleancosa. - PoctoB-u#//] : ®enuxc, 2013. - | Jlk, [13, 1(9P) 1
624 c. : un., cxem., Ta0iu. - (Beicmee obpazoBanue). - ISBN KP
978-5-222-21011-6; To ke [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=271599
JlonoiHuTe/IbHAS JINTepaTypa
3. | JlecuukoBa, B.A. HopmupoBanue u ympaBicHHE KauyeCTBOM
OKpyKarolllel cpenpl: yueOHOe mocoOue i OakanaBpoB /
B.A. JlecaukoBa. - M.; bepmun: JQupekr-Menna, 2015. - 173 | Jlk, 13, 1(9P) 1
c.: wi. - bubnmuorp. B kH. - ISBN 978-5-4475-3632-9; To xe KP
[DneKTpOHHBIH pecypc].
URL.: http://biblioclub.ru/index.php?page=book&id= 276099
4. | Penuna, M. M. HopMmupoBaHue W CHIDKEHHE 3arpsi3HEHHN
OKpYy’Karomel cpebl: yueOHuK s OakanaBpos / M. M. Pe- | Jlk, I13, 5 03
nuHa, A. I1. XaycroB; Poc. yH-T npyx0bl HapoJ0B. - MockBa: KP '
IOpaiiT, 2015. - 431 c.
5. | Jlapnonos, H. M. IlpombiiieHHas 3KOJIOTHs: yIeOHUK IS
OakayiaBpos / H. M. Jlapuonos, A. C. Psaosiienkos; Hamnwmo- | Jlk, 13, 5 03
HaJbHBIM HCCIIEOBAaTENbCKUN yHHUBEpCUTET. - MocCkBa: KP '
IOpaiiT, 2016. - 495 c.
6. | Okomorusi:  yueOHoe  mocobobue /  C.M. Pomanosa,
C.B. Crenanosa, A.b. Spomesckuii, W.I". llaiixues; MunH-
cTepcTBO 00pa3zoBaHus U Hayku Poccun, @enepanbHoe rocy-
JapCTBEHHOE OIO/KETHOE 00pa3oBaTeiIbHOE YUPEKACHHUE
BBICIIEro TmpodeccroHaibHoro obpasopanus «Kaszauckuit | JIk, [13, 1(3P) 1
HallMOHANbHBIA UCCIIEIOBATENbCKUN TEXHOIOTMUYECKUM YHU- KP
BepcuteT». - Kazans: U3garensctBo KHUTY, 2014. - 372 c. :
Taoi., rpad., cxeMm., wi. - bubauorp. B ku. - ISBN 978-5-
7882-1596-9; To xe [DnekTpoHHBIH  pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=428110
7. | ®upcos, A.M. Dxonorus texHochepsl: yuebHOe mocobue /
A.U. ®upcos, A.D. bopucor; MunodpHayku Poccuu, @ene- | Jlk, [13, 1(3P) 1
paJibHOE TOCYIAapCTBEHHOE OIOJDKETHOE 00pa3oBaTeNbHOE KP

YUYPCKACHUC BBICHICTO HpO(l)eCCI/IOHaJ'IBHOFO 06pa3OBaHI/I$[
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http://biblioclub.ru/index.php?page=book&id=431029
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BA%D0%B8%D0%BD%2C%20%D0%9F%2E%20%D0%9F%2E
http://biblioclub.ru/index.php?page=book&id=271599
http://biblioclub.ru/index.php?page=book&id=276099
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D1%80%D0%B8%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%9C%2E
http://biblioclub.ru/index.php?page=book&id=428110

«Huxeropoackuit roCcyJ1IapCTBEHHBII ApXUTEKTYPHO-
CTpOMTENbHBIN  yHUBepcuTeT». - Hwmwknuit Hosropon:
HHI'ACY, 2013. - 95 c.: Tabn., rpad., wi., cxembl - bud-
guorp. B KH., To ke [DIeKTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=427427

8. | AkunuH, H. U. [IpombinuieHHas: SKOJIOTHS: TTPUHIIUIIBI, TTO-
XOJIBI, TEXHHWYecKHe pemieHus: ydeOHoe mocobme / H. WU. | Jlx, I13,
AXUWHWH. - 2-¢ U3[1., Uclp. U Jom. - Jlonronpymasiid: MuTen- KP

nekt, 2011. - 312 c.

75 1

9. Betomkun, A.I'. OCHOBBI MHXEHEPHOM 3alTUTHI OKPYKaro-
el cpepl: yuebHnoe mocobue / A.I'. BetomkuH. - 2-¢ 3.
uchp. u jom. - Mocksa-Bonorna: Madpa-Unxenepus, 2016. | Jlk, [13,
- 456 c.: wn., Tabn., cxeM. - bubmuorp. B kH.. - ISBN 978-5- KP
9729-0124-1; To ke [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444182

1(3P) 1

10. | Beromxun, A.I'. mkeHnepHas 3alInuTa OKpY>KalolIeld Cpebl
OT BpeOHBIX BHIOPOCOB: ydeOHOoe mocobue: B 2-x wactsx /
A.I'. BetomkuH. - 2-e¢ u3a. ucnp. u noi. - Mockea-Bosoraa:
Wndpa-Nnxenepus, 2016. - 416 c. : ni., Tabxa., cxem. - bubd-
Juorp. B KH.. - ISBN 978-5-9729-0127-2; To xe [DnekTpoH-
HBII pecypcl]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444180

JIk, 113, 1(9P) 1

11. | BeromkuH, A.I". mxkeHepHas 3ammura ruapochepsl oT copo-
COB CTOYHBIX BOJ: yueOHOe mocooue / A.I'. BerouikuH. - 2-¢
u3n. ucrp. u gom. - Mocksa-Bonorna: Madpa-Umkenepus, | JIk, [13,
2016. - 296 c. : wi., Tabia., cxem. - bubnuorp. B kH.. - ISBN KP
978-5-9729-0125-8; To ke [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444179

1(3P) 1

12. | TexHuka ¥ TEXHOJOTHS 3alIUTHl BO3AYIIHON cpedpl: Ydeo.
nocobue s By3os/ B.B. FOmmnu, B.M. Ilonos, I1.I1. Kykun | Jlk, I13,
U ap..- 2-¢ u3fd., jom.- M.: Beicm. mk., 2008.- 399 c¢. (u KP

TIpebIIyIee U3TaHne)

16
(BKITFOUAS 1
aHaJIOTH)

13. | bepuep, I'.{l. TexHomormst odmcTKkM raza 3a pyOexoMm /
I'.4. Bepuep. - Mocksa: HoBoctu TemnocHabxenusi, 2006. -
262 c. - ISBN 5-94296-014-3; To e [DnekTpoHHBIH pe-
cypel]. -
URL.: http://biblioclub.ru/index.php?page=book&id=56224

Tk, 113, 15P) .

8. NMEPEYEHD PECYPCOB WH®OPMALIMOHHO -
TEJEKOMMYHUKAIIMOHHOW CETHA «AHTEPHET», HEOBXOJAMBIX
11 OCBOEHMS JUCIUTIIVHBI

1.OnexkTponHbIit KaTanor 6ubnuorexu bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cqiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOO
K&P21DBN=BOOK&S21CNR=&Z211D~=.

2. DnexTpoHHas 6ubnuoreka bpl'y

http://ecat.brstu.ru/catalog .

3. DneKTpoHHO-0MOIMOTeYHasl cucTeMa «Y HUBepcuTeTckas Oubianoreka online»
http://biblioclub.ru .

4. DnekTpoHHO-O0MONMoTeyHas cucrema «M3marenbcTBo «JlaHb»

http://e.lanbook.com .

5. Uadopmanumonnas cucrema "EnnHoe okHO nocTyna kK o6pa3oBaTeabHbIM pecypcam”
http://window.edu.ru .

6. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru .

7. YuuBepcuterckas uHdopmanuonnas cuctema POCCHUS (YUC POCCHUA)
https://uisrussia.msu.ru/ .
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http://biblioclub.ru/index.php?page=book&id=427427
http://server4lib3/CGI/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BA%D0%B8%D0%BD%D0%B8%D0%BD%2C%20%D0%9D%2E%20%D0%98%2E
http://biblioclub.ru/index.php?page=book&id=444182
http://biblioclub.ru/index.php?page=book&id=444180
http://biblioclub.ru/index.php?page=book&id=444179
http://biblioclub.ru/index.php?page=book&id=56224
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
https://uisrussia.msu.ru/

8. HanmonanbHas snekTpoHHas 6ubauorexka HOb
http://xn--90ax2c.xn--plai/how-to-search /.

9. OdurmanpHbIl caiT MUHHUCTEPCTBA TPUPOIHBIX PECYPCOB U dKOJIOTHH PD
http://www.mnr.gov.ru/

9. METOIMYECKHUE YKA3AHUS JUIS OBYYAIOIIUXCSA MO OCBOEHUIO
TACHATITAHBI

[IpenonaBanue aucuumiauHbel «HXEHEpHAasT SKOJOTHs» MPOBOAUTCS C HMCIOJb30BAaHUEM
cieayommx (GopM opraHu3alnyy yueOHOTO IpoIecca U BUOB YUEOHBIX 3aHATHNA: JICKIUH, TPAKTH-
YECKUE 3aHSATHS, BBIIIOJIHEHUE KYPCOBOM paldOTHI, caMOCTOSITENIbHAS paboTa 00y4aroImuxcs, TeKy-
M KOHTPOJIh 3HAHUH, KOHCYJIBTAINH, K3aMEeH KakK (hopMa MPOMEKYTOUHON aTTECTAIIHH.

Jlekyus sBrsercs BaxHeien GpopmMoi opraHnu3anuu yueOHOro mpolecca 1 npegHa3HayeHa
JUIS TIPETIOJJaBaHUsl TEOPETHUECKUX OCHOB JUCLUIUIMHBL, ISl CUCTEMAaTH3allMKu y4eOHOr0 MaTepua-
Ja, IUIsl pa3bsCHEHUS 2JIEMEHTOB yueOHOro MaTepuana, TPy IHbIX JJisi HOHUMaHUSs.

Memoouyeckue pekomenoayuu no pabome HAO KOHCNEKMOM 80 8peMsl NPOBEOeHUs IeKYUU

B xone 1eKInoHHbBIX 3aHATHI HEOOXOIUMO BECTH KOHCIIEKTUPOBaHHE Y4eOHOT0 MaTepuania,
oOparasi BHUMaHUE Ha OCHOBHBIE TOHATHS, (POPMYIIMPOBKH 3aKOHOB, IMOSICHEHHUSI, PACKPBIBAIOIINE
COJIepKaHUE TE€X WUJIM UHBIX SIBJICHUWA M MIPOLIECCOB, HAYYHBIE BBIBOJbI U MPAKTUYECKHE PEKOMEHA-
uny. KOHCIEKTHI JIEKIUI TOJKHBI UMETh 3ar0JIOBKH, I10/13ar0JI0BKH, BBIJICIICHHBIE TEPMUHBI, OIIpeE-
JICJIEHUS] 1 OCHOBHBIE TOJIOKEHUS. B KOHCHEKT cieayeT 3aHOCUTh PEKOMEHIyeMbIE IMpernoaaBaTe-
JeM cxeMbl U Tabiauipl. PekoMeHayercs B XOZ€ JIEKIMM 33/1aBaTh MPENOJIABATENI0 YTOUHSIOLINE
BOITPOCHI C LIEJIbIO YSICHEHUSI TEOPETUUYECKHX MOJIOKEHUN U3y4aeMoro npeaMera.

[Tpu paboTe ¢ KOHCIIEKTOM JIEKIIUH HEOOXOAUMO YUHUTHIBATH TOT (PAKTOP, YTO OAHU JICKIIUH
JIAl0T OTBETHI HA KOHKPETHBIE BOMPOCHI TEMBI, IPYTHE — BBIABIISIIOT OCHOBHBIE aCIIEKThl U3y4aeMOu
TEMBI, IOMOTasl ONPEEIIUTh HANPABJICHUS JalbHEHIICH CaMOCTOSTEIBHON paboThl 00yUJaromIerocs
C JIMTEPAaTypHBIMH HCTOUYHUKaMHU. LlenecooOpasHo B JalbHEHIIEM TOMOIHITH CBOM KOHCIEKT JIEK-
LI1H, JeJ1as B HEM Ha IOJISAX COOTBETCTBYIOIIME 3AIIMCH U3 PEKOMEHJOBAaHHOM JINTEPATYpHI.

Ilpakmuueckue 3anamus, HapsAy C JEKIMEH, SBISIOTCS OCHOBHOH (opmoil ydueOHOTro
nporecca. Llenpro MpakTHYECKUX 3aHATHHA SBISIETCS YriyOJNeHHWE M 3aKpeIUieHHE TEOPETUYECKUX
3HAHUU, MOJYYCHHBIX OOYYAIOIMIMMHCA Ha JIEKIHUSIX M B IMPOILIECCE CAMOCTOSTENLHOTO H3y4eHUS
ydaeOHOro Marepuania, popMUpoOBaHUE Y HUX OMPEIETICHHBIX YMEHUN U HABBIKOB.

Crnenuduxoil 1aHHON (OpMBI yueOHOTO 3aHATHUS SBISETCS COBMECTHas paboTa Mmperno/iaBa-
TeNsl U 00y4arouMXxcs, Yepel0BaHue UHIMBUYaIbHOW M KOJUIEKTUBHOU AedTenbHocTH. OOyueHue
IPOU3BOJIUTCS Yepe3 MEXaHH3M COBMECTHOTO OOCYXKAECHHS TEOPETUUYECKHUX IOJIOKEHUH, OTHOCS-
IMXCS K JAHHOW MpEeIMETHOM 00J1acTH, U MPUMEPOB MPAKTUUECKON MPUMEHHMOCTH JITaHHBIX 3Ha-
Huil. Vcronb30BaHNEe MHTEPAKTUBHBIX METOJOB OOy4YeHHs crocoOcTByeT Oonee 3(hdeKTuBHOMY
YCBOEHUIO 3HAHUH IO TUCLHUTIINHE.

[IpakTHyeckue 3aHATHS MO3BOJSIOT OOYYaIOUIMMCA CHUCTEMAaTH3HpPOBATh M KOHKPETU3UPO-
BaTh 3HAHMS 110 U3y4aeMOM TEME; Pa3BUBAIOT YMEHHUE aHAJIU3UPOBATh PA3IIMYHBIC ACTIEKTHI IPUMe-
HEHUS Ha TMPAKTUKE TEOPETUYECKUX IMOJOXKEHUN H3ydyaeMOW TUCIUILUIMHBL, (POPMUPYIOT HABBIKU
paboThl C JONOJHUTEIBHBIMU UCTOYHUKAMU HMH(OpPMalLMK; ydaT 4eTKO (hOpMyIHpoBaTh MBICIb,
apryMeHTHPOBATh CBOIO TOUKY 3PEHMSI, BECTU AUCKYCCHUIO.

Memoouueckue pexomenoayuu no n0020MoeKe K NPaKmu4eckum 3aHAmusim

Jlis MOHMMaHMs MaTepuana y4eOHOH AMCUUIUIMHBI U KauyeCTBEHHOTO €r0 YCBOEHHS PEKo-
MEHAYeTCs LieJeHaNpaBieHHasl ¥ TUIaTeJbHas MOATOTOBKAa 00y4YaIOUIerocs: K MpakTHYeCKOMY 3aH -
Tuio. [IoArOTOBKY K MPAaKTUYECKOMY 3aHATHIO HEOOXOJMMO HAYMHATH C MPOPAOOTKHM KOHCIIEKTa
JIEKIMH, a 3aTeM H3Y4YeHMs 00s3aTebHOM U JOMOJIHUTEIbHOW JIUTEpaTyphbl, PEKOMEHJOBAaHHON K
JnaHHOU TeMe. JKenarenbHO MpU MOATOTOBKE K MPAKTUYECKOMY 3aHSATUIO OJHOBPEMEHHO MCIIONb30-
BaTh HECKOJBKO HCTOUYHUKOB, PACKPBIBAIOIINX 3a/laHHbIe Bompockl. Ocoboe BHUMaHUE MpU padboTe
C JIUTEPaTypHBIMU UCTOUYHUKAMHU HEOOXOAUMO OOpaTUTh Ha COAEP)KaHUE OCHOBHBIX MOJIOKEHUN U
BBIBOJIOB, YSICHEHHE IPAKTHUYECKOrO IPUIIOKEHHS PacCMaTPUBAEMBIX TEOPETHYECKUX BOIIPOCOB.
Bce HOBBIE IOHATHS MO U3y4aeMOi TeMe HeOOXOAMMO BBIYYUTh HAU3yCTh. 3aKaHUYMBATh MOJTOTOB-
Ky CJIeyeT COCTaBJIEHUEM KOHCIIEKTa M0 U3y4YaeMOMY MaTepHay. JTO MO3BOJIIET COCTaBUTh KOH-
LIEHTPUPOBAHHOE, CXKATOE MPEACTABICHUE 110 U3y4aeMbIM BOIIPOCAM.
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Ilocne m3yueHus MaTepuasa 1o TeMe MPAKTHUYECKOrO 3aHATHSI HEOOXOAMMO IOJATrOTOBUTH
pa3BEpHYTHIE OTBETHI HA KOHTPOJBHbIE BOIIPOCH Il caMOIIpoBepkH. [Ipu 3aTpynHeHHusx chopmy-
JMPOBATH BOMPOCHI K MPENOIAaBATENI0 U IPOKOHCYIBTUPOBATHCS 1O Hayaa 3aHsATHUS.

['OTOBUTBCS K MPAKTUYECKUM 3aHATHSAM MOXKHO WHAWBUIYAIBHO, MAapaMy WM B COCTaBe
MaJIoi rpynmnsl. B mporecce moAroToBKM K 3aHATHUAM PEKOMEHJIYETCsl B3aUMHOE OOCYXJIeHUEe Ma-
Tepuana, BO BpeMsi KOTOPOTO 3aKpEIUIAIOTCS 3HAHUS, a TAaKXKe MpUoOpeTaeTcs MpakTUKa B U3JI0XKe-
HUM U Pa3bsCHEHUHU MOJTY4YEHHBIX 3HAHUH.

[TonroToBka K NMpaKkTHYECKUM 3aHATUSAM CIOCOOCTBYET Jy4llleMy YCBOCHHMIO MaTepHala,
II03BOJISIET CBOEBPEMEHHO BBIIBUTH M YCTPAHUTh «I1POOEIbD» B 3HAHUSIX, CHCTEMATU3UPOBATh paHee
IPONJCHHBIN MaTepyall U Ha €ro OCHOBE MPUCTYIUTh K OBJIAJIEHUIO HOBBIMU 3HAHUSMH U HaBbIKa-
MH.

Kypcosaa paboma - npu BBIIOTHEHUU KYpPCOBOHM pabOThI 0Oy4aromMHACs IOJKEH Hpojie-
MOHCTPUPOBaTh YMEHHE OOOCHOBATH AKTYaJbHOCTb BBIOPAHHOW TEMbl, HABBIKM IOMCKA HAy4YHOU
uHpopManuu U paboTHl ¢ TUTEPATYPHBIMUA UCTOYHHKAMH, YMEHHE aHATM3UPOBATh M CHCTEMAaTH3H-
pOBaTh UMEIOIYIOCS MH(OPMAIMIO IO TeME KypCOBOIl pabOThl, yMEHUE I'PAMOTHO U B JIOTHYHOM
MOCJIEI0BATEIbHOCTH U3JIaraTh MaTepuall Py HallMCaHUU KypCOBOM paboTHI.

Camocmoamenvnaa paboma odyuarouiuxca UrpaeT pelaroulylo pojb B X0J€ BCEro yueo-
HOTO IpoIiecca U CHOCOOCTBYET MOIYYEHHUIO YIITyOIeHHBIX 3HAHUHN 110 H3y4aeMOU JUCIUTUIHHE.

[IpaBuibHas opraHu3alysl CaMOCTOATENbHBIX YUeOHBIX 3aHATUH, UX CUCTEMaTHYHOCTb, Lie-
Jgecoo0pa3Hoe IUIAaHWPOBAHUE pabOYero BPEMEHU MO3BOJIsIET OOydYarolUMCsl pa3BUBAaTh YMEHUS U
HaBBIKM B YCBOGHUH U CHCTEMATHU3ALUU MPUOOPETaeMbIX 3HAHUH, B paboTe C Pa3IMYHbIMU UCTOY-
HUKaMH HH(QOpMaIuK, 00eCreunBaTh BEICOKUI YPOBEHB YCIIEBAEMOCTH B MEPHO/ O0YUEHUS, TIOTY-
YUTh HABBIKU MOBBIILIEHHS TPO(ECCUOHAIBHOTO YPOBHS.

Bunel camocTosiTenbHON pabOThI, BHITOJIHAEMbIE B paMKax U3y4eHUS JUCLUIUINHBL:

— IOBTOpPEHHE JEKIIMOHHOI'0 MaTepuana;

— u3y4yeHHe yuyeOHOW U Hay4HOU JIUTepaTyphl;

— U3y4YeHHE HOPMATUBHBIX MPABOBBIX AKTOB (B T.Y. B 3JIEKTPOHHBIX 0a3aX JaHHBIX);

— BBINIOJIHEHHE KYPCOBOM paboTHI,

— IMOJArOTOBKA K MPAKTUYECKUM 3aHATHIM;

— BBIIOJHEHUE 33/1aHNM, BbIJAHHBIX HA MPAKTUYECKUX 3AHITUSIX;

— COCTaBJIEHUE MMCbMEHHBIX OTUYETOB 110 IPAKTHUUECKOH pabore;

— MOJArOTOBKA K MPAKTUYECKUM 3aHATHUSAM YCTHBIX J0KJIaJ0B (CO0OILIeHN ),

— IMOJArOTOBKA K KOHTPOJIbHBIM ONPOCAaM, TECTUPOBAHUIO U T.11.;

— IPOBEJIEHUE CAMOKOHTPOJIS IIyTEM OTBETOB Ha BOIIPOCHI TEKYIETO KOHTPOJIS 3HAHUM
(TecThl M BOIPOCHI [UIsi CAMOIIPOBEPKH);

— TOJrOTOBKAa K IPOMEXYTOUHOM aTTecTaliHy.

Memoouueckue pekomenoayuu no pabome c aumepamypou

OOyuaronmmMces: peKOMEHIYeTCs C CaMOro Hadajaa OCBOCHHUsS TUCHMITIIMHBI paboTaTh C JIUTE-
paTypoii B (popMe MOATOTOBKH K OYEPETHOMY IPAKTHUECKOMY 3aHsATHIO. [Ipu 3TOM akTyanusupy-
IOTCSl UMEIOIIMECs 3HaHUS, a TaKkKe co3aercs 0as3a Al YCBOGHUS HOBOTO MaTepHalia, BOSHUKAIOT
BOIPOCHI, OTBETHI HA KOTOpPbIE 00YYAIOIUNCS OTyYaeT B Ay AUTOPHH.

ITpu pabote ¢ AUTEPaTYpOl BaXKHO YMETh:

— COIOCTaBJIATh, IPYNNHPOBATh, CUCTEMATU3UPOBAaTh HH(OPMALINIO B COOTBETCTBUU C
oTpeieTICHHOMN yueOHOM 3a1a4eii;

— OIICHMBATh U 00001IATh MOTYYCHHYIO HH(OPMALIHIO;

— (UKCUPOBATh OCHOBHOE COZIEP)KaHUE JTUTEPATYPHOTO HCTOYHHKA,

— TI0JH30BATHCS CIIPABOYHBIMH MaTepHallaMH;

— TOTOBUTH Pa3BePHYTHIE COOOLICHMUSI.

JlutepaTypy, UCIOIB3YEMYIO TIPU U3YUYE€HUHU IHUCHUIUIMHBI, MOKHO Pa3JeIUTh Ha YUeOHUKHU
U yueOHble mocoOusi, HaydHble MOHOTpaduH, HayuyHble MYOJUKAIIMKN B MEpHOAMUYECKON neyatu. 13
HUX MOYXHO BBIJICJIUTh JIUTEPATYPy OCHOBHYIO, IONOJHUTENBHYIO U JIUTEPATypy JUIsl YTIIyOJIE€HHOTO
U3y4YEHUs! TUCIUILIHHBI.

[Ipu pabGote ¢ nuTepaTypoi cieayeT yUuThIBaTh, YTO UMEIOTCS pa3IM4HbIE BUbI UTEHUS, U
KQKIBI U3 HUX UCIIOJIB3YETCS HAa ONPEEIIEHHBIX ATAallaX OCBOEHUS MaTepraa.
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Paboty ¢ mcrouHMKamMy HaJ0 HAYMHATH C O3HAKOMHUTEIBHOTO YTEHHS, T.€. MMPOCMOTPETH
TEKCT, BBIJIEIISSL €70 CTPYKTYpHbIC eAMHUIIBL. [Ipy 03HAKOMHUTEIFHOM YTEHHH 3aKJIaJIKAMU OTMeYa-
IOTCS T€ CTPaHUIIBI, KOTOpBIE TPeOyIoT 0oJiee BHUMATEIBHOTO M3yYEeHHUSI ¥ KOHCIIEKTUPOBAHUS Ma-
Tepuaa.

CkBO3HOE UYTEHHE TpeanoiaraeT MpoYTeHHEe MaTepHuana OoT Hadayua a0 KoHna. CKBO3HOE
YTEHHE JINTEPATyphl U3 PEKOMEHIYEMOTO CIIMCKA JIaeT BO3MOXKHOCTH O0ydaromemMycsi copMupo-
BaTh CBOJ] OCHOBHBIX IOHATHU U MPEICTABICHUH U3 H3y4aeMOoil 001acTH U CBOOOTHO BIIIETh UMH.

Bri6opouHoe 4TeHHne, HAa00OpOT, UMEET IIENIbI0 MOUCK W 0TOOp MaTepuana. BerbopouHoe
YTEHHEe, KaK CIoco0 OCBOEHHS COJICP)KAaHHSA Kypca, JOJDKHO HCIOJIB30BAaThCS NPH MOJATOTOBKE K
NPAKTHYECKUM 3aHSTHUSIM MO0 COOTBETCTBYIOIIMM pa3zieiaM.

AHaTUTHYECKOE YTEHUE — ITO KPUTUYECKUH pa30op TeKcTa ¢ MOCIETYIOMINM €ro KOHCIIEK-
tupoBaHueM. CriocoO6cTByeT Haubosee yriayOoJlieHHOMY M3YyYeHHIO M JIydlleMy NOHHMAaHHIO Mate-
puana.

Texywyuit KOHmpob 3HAHWIL TIPSTHA3HAYCH JUTS BBISBJICHUS M OLEHKH MOJYYCHHBIX 3Ha-
HUI{, YMCHUH ¥ HaBBIKOB U IIPOBOMTCS MTOCIIE N3YYCHUS TEM U Pa3/IeioB TUCIUILUIMHBI C UCIIONIB30-
BaHHMEM B Ka4eCTBE OIICHOYHBIX CPEJICTB TECTOBBIX 3aJaHHil OO MyTeM cobeceqoBaHus ¢ 00yda-
FOIIMCH.

Koncynomayuu — xoHCynbTUpOBaHUE 00YYArONIMXCS 110 TeMaM y4eOHOro Marepuaia B Iie-
JSIX OKa3aHWsl METOAWYECKOW MOMOILIM B CaMOCTOSTEIBHOM H3yYCHHWH MaTephaja JUCLUIUINHEI,
IPH MOJrOTOBKE K MPAKTUYECKUM 3aHATHSAM M K IPOMEKYTOUHON aTTeCTaINH.

Ix3zamen (xax Gopma MPOMEKYTOYHOU aTTeCcTalUK). DK3aMEH 0 AMCIUILUIMHE MPH3BaH
BBISIBUTH 00BEM M TJIYOHMHY OBJIAJCHUS OOYYarOIIMMCS TCOPETHYSCKHMMHU 3HAHUSIMU T10 TUCIH-
IUTMHE, CIIOCOOHOCTD YBSI3aTh TEOPETHYECKUE aCMICKTHI IPEIMETa C MPAKTUIECKON ITPUMEHHUMOCTBIO
B IIPO(eCCHOHATILHOM ESITEIBHOCTH, YMCHUE CHCTEMAaTH3UPOBaTh M M3JIaraTh M3Y4YCHHBIH MaTepu-
.

K sK3ameHy [OMyCKaroTCs 00yYarolIMecs P YCIOBHU BBHITIOJIHEHHS M 3aIIUThl KMU BCEX
NPaKTHYECKUX padoT.

[Tpu MOArOTOBKE K SK3aMEHY HEOOXOIUMO HCIIOJIB30BAaTh KOHCIEKTHI JICKIIMH, MaTeprai
NPAaKTHYECKUX 3aHATUI, PEKOMEHIYEMYIO JHTEPaTypy, UCHOIb30BaTh pecypchl HHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeTY.

9.1. MeToanueckue yKa3aHus 1Jis1 00y4alOMIMXCS 10 BbHINOJHEHHI0 MPAKTHYECKUX padoT

Tpebosanus k opopmaenuro omyema no npaKmu4eckoi pabome
OTuer 1o npakTHYECKON paboTe JTOJIKEH COAepKAaTh:
— TUTYJIbHBIN JIUCT;
—  1eJb paboTHI,
— 3a/laHue;
— pe3yJbTaThl BBIIOJIHEHUS pabOThI;
—  BBIBOJBL.
OdopmiieHne 3aroJioBKOB TaOJIUL, TOAMHUCEH K PUCYHKaM J0JKHO COOTBETCTBOBATh MPEIb-
ABJIIEMBIM TPEOOBAHUSIM.
3amyra 0TYETOB MO NPAKTHYECKUM paboTaM MPOUCXOAUT MOCIIE IPOBEPKH MPeroiaBaTesieM
MPABUJIBHOCTH BBINOJIHEHUS pabOThI U MPHU YCIOBUU COOIIOCHHS TpeOOBaHUM K 0(hOPMIIEHUIO OT-
yera. 3aluTa 0TYETOB MPOXOJIUT B hopMe cobeceoBaHus 00ydaroerocs ¢ npenogasareiaem. s
CaMOCTOSITENIbHOM MPOBEPKU TOTOBHOCTH 00YUaIOIIErocs K 3alliTe OTYeTa Mo MpaKTUYecKoil pabo-
T€ PEKOMEH/YETCsl UCII0Ib30BaTh KOHTPOJILHBIE BOIIPOCHI ISl CAMOIIPOBEPKHU.

IIpakTuyeckoe 3ansaTue Ne 1. HopMaTuBbI KauecTBa OKpY Kaloliel cpeabl

[{enp pabOTHI: 3aKPENUTh TEOPETUUECKHIE 3HAHUSI TI0O METOIOJIOTHIECKUM OCHOBAM JKOJIOTUYECKOTO
HOpMHpOBaHUs B PD, 03HAKOMUTBCS C JAaHHBIMU O CAaHUTAPHO-TUTMEHMYECKUM HOpMaTHBaM Ka-
4eCTBa OKPYKAIOLIEH CPEeIbI.

3aHsiTHE MPOBOAUTCA B MHTEPAKTUBHOUN (opme: paboTa B MaibIx rpymnmnax. Pabora B ManbIx rpym-
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nax MpeAronaracT COBMECTHOE BBIIIOJIHEHUE 3aJlaHUs, KOJUIEKTHBHBIN IIOUCK MPAaBHIBHOTO peule-
HUS, YTO CTUMYJIUPYET TBOPUECKYIO aKTHBHOCTH 00YYaIOIUXCs, CHOCOOCTBYET JIydllIeMy BOCIIPHSI-
TUI0 MH(pOpPMAIMK B IIpolecce 00CYKICHUs, SIBJIAETCS CBOCOOpa3HbIM TPEHUHIOM JUIsl IPOBEPKU
3HaHU# oOyuatomuxcs. B3aumosaeiicTBue B rpyIine no3BoJisieT MOBBICUTh Ka4eCTBO 3HAHMH 00y4a-
IOLIMXCS, CIIOCOOCTBYET BbIpaOOTKE MPO(ECCHOHANBHO 3HAUMMBIX HABBIKOB MEXIJIMYHOCTHOIO 00-
LICHUS.

3amanue:
1. O3HaKOMHTBCS C JAaHHBIMHU 110 CAHUTAPHO-TUTUCHHYECKUM HOPMAaTHBAM KadecTBa OKPYIKaroMIeh

cpenpl: Tabmuisl «IlpeaensHo HOMyCTHMble KOHIIEHTPAMN XUMUYECKHX BEUIECTB B aTMOC(hEepHOM
BO3/JyX€ HACEJICHHBIX ITyHKTOBY, «IIpenenpHo nomycTHMble KOHIIEHTPAlMM XMMHYECKHUX BEILECTB
B BOJIC BOAHBIX OOBEKTOB XO3SHCTBEHHO-TIUTHEBOTO M KYJIBTYPHO-OBITOBOTO BOJOIOJIB30BAHUSY,
«IIpenenpbHO NOMYyCTHMbIE KOHLEHTPALUNA XUMUYECKUX BEILECTB B IIOYBE U JONYCTHMBIE YPOBHU
UX COZEp KaHMsI 110 MI0KA3ATENIM BPEIHOCTH.
2. OTBETUTH HA BOMPOCHI:
— Hcxonsa u3 Benumuun I1JIK B atMocdepHOM BO3/1yXe HACENEHHBIX MYHKTOB, KaKWe W3 Be-
IECTB, IPUBEICHHBIX B TAOIUIIE, SIBISFOTCSI HAUOOJIEE OMTACHBIMU IS 3I0POBbS YeIIOBEKa?
— CopepxaHue KakuxX BELIECTB B BOJE HOPMUpPYETCS 10 OOIIECAaHUTAPHOMY IOKa3aTesro
BpeaHocTu?
— [Ilo xakomy mokasaTeinto BpeIHOCTH HOPMUPYETCS COAEPKAHUE B BOJE TSDKEIIBIX METAJLIOB,
IPUBECHHBIX B Tabnuie?
— JIig KakMx BellecTB IpH ycTaHoBIeHUHU BennuuHbl [I/IKp B KauecTBe TMMUTHPYIOIIETO 110-
Ka3aTeJsl UCIOJIb3YETCsl OPraHOJICNITUYCCKUH (M3MEHEHHE 3araxa BOIbI)?
— [Ilo xakomy moka3saTento BPEIHOCTH HOPMHUPYETCS COAEp KAHME B IIOYBE MEIM, MapraHia,
LIMHKA, PTYTH, MBIIIbsKA, CBUHLIA, XpOoMa?
3. 3akpenuTh TeopeTHdeckue 3HaHUSA Mo TeMe «HopMmaTHBBI KauecTBa OKpYXKaromied cpeibl» B
paMKax paboThl B MaJIbIX IPYIIAX B BUJE IUAAKTUYECKON UTPbl «KOHTPOJIb» Ha OCHOBE KOHTPOJIb-
HBIX BOIIPOCOB I CAMOIIPOBEPKH C UCIIOJIb30BAHUEM METOJIUKU «BOIIPOC — OTBETY.

ITopsimoK BBEIIOJTHEHHS:

1. PaboTa B MaJbIX TpyMIax B COOTBETCTBUH C 3a/laHUEM.

2. IlpoBenenune TEKyIIero KOHTPOJIsS 3HaHUH B (popMe cobecenoBaHus C MperogaBaTeIeM Ha OCHOBE
KOHTPOJIBHBIX BOIIPOCOB JJIsSI CAMOIIPOBEPKH.

®dopMa OTYETHOCTH:
CO6GCC)IOB3HI/I€ C IperogaBaTcjieM Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB AJIA CAMOIIPOBEPKH.

3ajaHus Ui CaMOCTOSITEJIbHOW PabOTHI:

1. ITpopaboTaTh JIEKIMOHHBIM MaTepuai, peKOMEHIYEeMYIO JINTEpaTypy C LEJIbl0 W3Y4YEHUS U CH-
cTeMaTHU3ali MaTepralia o TeMe 3aHATHS.

2. I1oAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOMPOCHI [UIsl CAMOIIPOBEPKH.

PexoMeHIalliy 110 BEITOJHEHHUIO 3aJJaHUM U IMTOATOTOBKE K IPAKTUYSCKOMY 3aHSITHIO

Mamepuan ona pabomul Ha NPAKMUYECKOM 3AHAMUU:

IIpedenvHo donycmumvie KOHYEHMPAYUU XUMULECKUX 8eUjeCm8 8 AmMOochepHom 8030yxe
HACEeNeHHbIX NYHKMO8

BemectBo I JIKyp, MI/M° NJKcc, Mr/m°
AMMuak 0,20 0,04
Banaausa naTuokuch - 0,002
Oxcup yriepoja 5 3
Jwnokcup azora 0,2 0,04
Oxcup a3oTa 0,4 0,06
bens(a)mupen - 10°
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Jlnokcu cepal 0,5 0,05
CepHas KUCIIOTa 0,3 0,1
CBHUHEIl U €r0 HEOPTaHUYECKUE CO- 0,001 0,0003
eIMHCHHUS

CepoBoaopo 0,008 -
dopmanbaeru 0,05 0,01
BsBenrenssle BemnecTsa 0,5 0,15

Hpedeﬂbuo 00nycmwwble KOHYeHmpayuu XumMuvecKux eeuiecme 6 600€ BOOHBIX 0OBEKMO8

XO35UCMBEHHO-NUMbEBO20 U KyﬂbmypH0-6blm06020 68000N0Ib306AHUSA

BemecrBo HAKpg, Mr/a JInMuTHpYIOIIWii MOKAa3aTelb
bensun 0,1 OPTraHOJICITUYCCKHIA (3amax)
Benson 0,01 CaHUTAPHO-TOKCHKOJOTHYECKHUH
bop 0,5 CaHUTapPHO-TOKCUKOJIOTUYECKUN
I'unpokcubenson (penoi) 0,001 OpraHOJICTITUYCCKHIA (3amax)
Jumeruncynbdokrcun 0,1 oO1niecaHuTapHBINA
XKenezo 0,3 OpraHoJICNTUICCKUI (OKpacka)
Kangmnii 0,001 CaHUTAPHO-TOKCHKOJIOTHIECKHAN
JlurauH cynpdatHbIi 5 OpraHoJIeNTHIEeCKHH (OKpacka)
Jluruit 0,03 CaHUTAPHO-TOKCUKOJIOTHYECKUH
Marnuit 50 OPraHoJICNITUICCKHH (TIPUBKYC)
Mapranerg 0,1 OpraHoJIeNTHIEeCKH (OKpacka)
Mens 1 OpTraHoIeNTHIEeCKH (IPUBKYC)
Mertanon 3 CaHUTAPHO-TOKCUKOJIOTHUECKUI
MeTtaHTHOJ (METHIIMEPKAITAH ) 0,0002 OPTaHOJICTITHUECKUH (3amax)
MBIIIBSIK 0,01 CaHUTAPHO-TOKCUKOJIOTHYECKUN
Hedts 0,3 Opra”oJIeNnTHYeCKH (TUIeHKa)
Huxens 0,02 CaHUTAPHO-TOKCHKOJIOTHIECKHN
HuTtpaTh! 45 CaHUTAPHO-TOKCUKOJIOTHYECKUH
Hutputh 3,3 CaHUTAPHO-TOKCUKOJIOTHYECKUN
PryTh 0,0005 CaHUTAPHO-TOKCUKOJIOTHYECKUN
CBuHeIl 0,01 CaHUTAPHO-TOKCHKOJIOTHIECKHUN
Cynbdatsl 500 OpraHoJIeNTHIeCKH (IPUBKYC)
Cynbduibl 1 CEPOBOIOPOJT 0,003 OpraHoJICTITHYCCKHIA (3amax)
CypsMa 0,005 CaHUTaPHO-TOKCUKOJOTHYECKHH
Tanmmit 0,0001 CaHUTAPHO-TOKCHKOJIOTHIECKHUN
TpuxsopoudeHunn 0,001 CaHUTAPHO-TOKCHKOJIOTHIECKHN
Tpuxsopmeran 0,1 CaHUTAPHO-TOKCHKOJIOTHYECKHUH
Dopmanbaeruy 0,05 CaHUTAPHO-TOKCUKOJIOTUYECKUI
Xi0p OTCYTCTBHE oO1ecaHuTapHBIH
2-XopOeH30iHas KHCI0Ta 0,1 OpraHoJIeNTHIeCKHi (IPUBKYC)
XiopbeH3on 0,02 CAaHUTAPHO-TOKCHKOJIOTHIECKHN
XIopuIs! 350 OpraHOJICITUYECKUNA (TIPUBKYC)
Huaauasl 0,035 CaHUTAPHO-TOKCHKOJIOTUICCKUN
Hunak 1 oO1ecaHuTapHBIH
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Hpe()eﬂbﬂo ()onycmuMble KOHYeHmpayuu XumudeCKux eeujecnie 6 noiee u ()onycmuMble YPOBHU UX
CO()epOfCClHM}Z no nokasameisim GPGC)HOCWIU

TTIK, Mr/kr, IMTokazaTenb BpeIHOCTH
HaumenoBanue m}lmb'] ¢ vye ~
BelIeCTRA yue- TpaHc- . o0111e-
ToM poHA | qokammoHHbIIE mOTpILH CAHHTAPHBII
Hodeuxchwie ghopmul

Mens 3,0 3,5 72,0 3.0

Hukens 4.0 6,7 14,0 4.0

[uHK 23,0 23,0 200,0 37,0

KobBansr 5,0 25,0 > 1000 5,0

@Top BOIO- 10 10 10 25

PACTBOPHMBIH

Mapraneu 140,0 320,0 1860,0 140,0

YEepPHO3EM,

HU3BIEKAEMEI

aleTaTHo-

AMMOHUWIHEBIM

GybepoM

cpH 4.8

Mapranen 60 220 1000 60

Il PHOBO-

MOA30THCTAs

nousa c pH 4,

HU3BIEKAEMBIH

aleTaTHo-

AMMOHUITHEIM

GybepoM

cpH 4.8

ITJIK, Mr/kr, I[MokazaTedb BpeIHOCTH

HaumeHoBanue r[(}llei ¢ vie- Tpatc oome

BelllecTBA y B i B

ToM thoHa JOKAIHOHHBIH BOZHLIH CAHMTAPHBII
Mapraneu 500 1100 8000 500
IepPHOBO-
10/130JIMCTas
nousa ¢ pH >6,
H3BJIeKaeMBIii
0,11 H,50,
XpoMm 6.0 6.0 6.0 6,0
Baioewie qhopmut

CypbMma 4.5 4.5 4.5 50,0
Mapraunen 1500 3500 15000 1500
Bananwuii 150,0 170,0 350,0 1500
Mapraneu + 1000 + 100 1500 + 150 2000 + 200 1000 + 100
+ BaHanWi
CauHel 32,0 35,0 260,0 32,0
M BILLIBAK 2.0 2.0 15,0 10,0
PryTe 2,1 2,1 33,3 5.0
CBuHeun + 20+ 1 20+ 1 30+2 30+2
+ pPTVTh
Mene 55 — — —
Hukenn 85 — — —
LHnHk 100 — — —

OcHoBHast TuTepaTypa
1. Kykun, I1. TI. OnieHka Bo31eHCTBHS Ha OKPYXKAIOIIYIO Cpeay. DKcrnepTu3a 0e30macHOCTH: yueo-
HUK U TpakTUKyM Juist OakanmaBpuara u maructpatypsl / I1. I1. Kykun, E. }O. Konecunukos, T. M.

18


http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D1%83%D0%BA%D0%B8%D0%BD%2C%20%D0%9F%2E%20%D0%9F%2E

KonecuukoBa; MATH - Poccuiickuii rocy1apCTBEHHBIM TEXHOJIOTHYECKU YHUBEpCUTET UM. K. D.
[uonkoBckoro. - Mocksa: FOpaiit, 2016. - 453 c.

JlomonHuTenbHAS TUTEpATypa

1. JlecnukoBa, B.A. HopmupoBanue u yrnpaBjieHHue KaueCTBOM OKPYXarollled cpenpl: yueOHoe mo-
cobue nis 6akanaBpoB / B.A. Jlecaunkona. - M.; bepnun: Qupekr-Meaua, 2015. - 173 c.: ui. - bu6-
mmorp. B kH. - ISBN  978-5-4475-3632-9; To xe [DaekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=276099

2. Pequna, M. M. HopMupoBaHue M CHUXKEHUE 3arpsA3HEHUN OKpYKaroleh cpeibl: y4eOHUK IS
OakanaBpoB / M. M. Peauna, A. I1. Xaycros; Poc. yH-T npyx0b1 Hapo0B. - Mocksa: FOpaiir, 2015.
-431c.

3.Axunus, H. U. IlpombiliuieHHas 3K0I0THS: TPUHLHUIIBL, TTOIXObl, TEXHUUYECKHE PELICHUs: y4eo-
Hoe niocobue / H. Y. AkunuH. - 2-e u3a., ucnp. u ao. - Joaronpyausiii: Maremnexrt, 2011. - 312 c.

KOHTpOJIbHBIC BOIPOCH! JIJIS CAMOIIPOBEPKH

1. Ha3zoBuTe OCHOBHBIE METOMOJOTMYECKHE ITOJOXKEHM, JIEKAIie B OCHOBE TMIMEHHYECKOTO
HOPMHUPOBAHUS aTMOC(EPHBIX 3arPSI3HCHHIA.

2. Jlnsg KakuxX BEIIECTB YCTAaHABIMBAIOT IPENCIbHO JOMYCTUMbBIE MaKCHMAaJbHBIE Pa30BbIC

KOHIIEHTpauuu?

C kakoii nienpto pazpadarsiBaroTcst Hopmatussl [TJIK, . ?

Urto takoe OBYB? B kakux ciydasx oH yCTaHABIUBACTCS?

5. Kak yuutbiBaercs 3pQexT cymmanuu npu TUTHEHMYECKOM HOPMHUPOBAHHHM XUMHYECKHX
BEIIICCTB B aTMOC(EPHOM BO31yX€ HACEIEHHBIX MECT?

6. Ilepeunciure mokasaTenar BPEIHOCTH IIPH HOPMHUPOBAHUU XMMHYECKUX BEIIECTB B BOJHOU
cpene. UTo xapakTepu3yeT KaxkIbli oKa3aTelb?

7. Jlns BOOHBIX OOBEKTOB KAaKMX KaTEropHwil BOJOMOJIb30BAHUS YCTAHABIMBAIOT HOPMATHUBBI
IMOK, u ITAK, ,?

8. Haiite onpenenenue [1JIK, . , [IJIK;, TTIK.

9. Yro xapakTepu3yeT TPaHCIOKAIMOHHBIN TTOKa3aTellb BPEAHOCTH?

> ow

IIpakTuyeckoe 3ansaTHe N2 2. JKOJOrHYeCKUE MOCIEACTBHUS 3arpsi3HeHHUs OKpY:Kalouiei
cpeabl NpeINPUATHAME PA3JIUYHBIX 0TPacjeil NPOMbILLJIEHHOCTH

[lenb pabOTHI: 3aKPENUTh TEOPETHUUECKHUE 3HAHUS MO BHUJIaM BO3ACHCTBUS Ha OKPYKAIOIIYIO CpEy
NPEANPUATUI PA3JIMYHBIX OTPACIEH NMPOMBILIJIEHHOCTA M IO 3KOJOTMYECKUM IOCIEICTBUSAM 3a-
TPSI3HEHUSI OKPYKArOLIEN CPEJIbl.

3aHsTHE IPOBOJUTCS B MHTEPAKTUBHOU (popMme: oOydaromuecs npeaCTaBiIsIIOT Ipe3eHTallluy Ha 3a-
JTAaHHbIE TEMBI U 00CYKIA0T TOKJIAIbI.

3ajaHue:
1. 3anonHuTth TAOMUIY «DKOJOTUYECKHE TOCIEICTBUS 3arps3HEHHS] OKPYXKAIOUIEH Cpeabl Mpe-

IPUATHAMH Pa3INYHbIX OTPaciIed IPOMBILUIEHHOCTHY.

2. IToAroTOBUTH JOKJIA/IBI HA TEMY:
— BosneiicTBue BBIOPOCOB MPEANPUATHI TEIIIOIHEPTETUKN Ha 3/10POBbE HACEIECHUS.
— 3abosieBaeMOCTh HACEJICHUS B KPYIHBIX HEHTPaX YePHON MeTaJUTypriH.
— 3aboneBaeMOCTb HAaCeJIEeHHsI B KPYIHBIX [IEHTpaX [BETHOM METalTypruH.

[Tops/I0K BBIMOJIHEHHMS:

1. 3amonHuTh TAOMUIy «DKOJOTHUECKUE TOCIEACTBHS 3arps3HEHUs OKPYKAIOIIeH Cpeasl Mmpej-
NPUATUSME PA3JIMYHBIX OTPACIICH TPOMBIIILICHHOCTH.

2. CI[eJ'IaTB BBIBOJIbI, BBIJCIIMB OTpaCId HPOMBIIIIICHHOCTH, XapaKTCPU3YIOMIUCCA HanOOJIBIIINUM
00BEeMOM: BBIOPOCOB B aTMOC(eEpy; COPOCOB CTOYHBIX BOJI; 00pa30BaHUS OTXOIOB.

3. 3aciymaTh ¥ OOCYIUTh JTOKJIAIBI.

4, 3aH_[I/ITa HpaKTquCKOﬁ pa6OTBI B (I)OpMC CO6CCCIIOB2[HI/ISI C IperogaBaTciiceM Ha OCHOBC KOH-
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TPOJIBHBIX BOIIPOCOB JJIsI CAMOIIPOBEPKH.

dopma oTUETHOCTH:
OTYET MO MPAKTHIECKON padoTte; cobeceqoBaHUe ¢ MPENoJaBaTelieM Ha OCHOBE KOHTPOJIBHBIX BO-
MIPOCOB JIJIs1 CAMOIIPOBEPKH.

3aiaHus AJi CaMOCTOSITENIbHON paboThI:

1. TlpopabGoTaTh JIEKIIMOHHBIM MaTepHall, pEKOMEHAYEMYIO JIMTEPATypy C LEIbI0O U3YUCHUS U CH-
cTeMaTHh3alii MaTeprala o TeMe 3aHsATHS.

2. IloaroToBUTH JOKJIAABI IO TEME MPAKTUYECKOTO 3aHSTHS.

3. [ToaAroToBUTH OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI JJIsl CAMOIIPOBEPKH.

PexomeH1aluy 0o BBINOJHEHUIO 3a/IJaHUH U MOATOTOBKE K NPAKTUYECKOMY 3aHATHIO
Otuer 1o NpakTUYECKOH paboTe JOJKEH BKIIOYATh TAOJIUILY:

OKonocuueckue nocieocmeus 3a2pAsHeHUs. OKpYHcarowell cpedsvl npeonpusmusIMu paziuiHslx
ompacieii nPoOMvlULIEHHOCHU

Kpynneiimme CoctaB u .
Otpacinb by Bri6pocs! B Bo3zgeiictBue
MPEAPUATUSA 00BEMBI OTx01BI
MIPOMBIIIIEHHOCTH aTMocdepy Ha OYBBI
B PO CTOYHBIX BOJ
TemnosHepreTuka

I[BeTHAsI METAILTYpPIUsl
UYepHast METAJULYprus
L1bI1
I'oprOmoOBIBatOIIas
MIPOMBINIIEHHOCTh

OcHoBHast TuTepatypa

1. Kykun, I1. IT. Ouenka Bo3eiicTBUS Ha OKpY’KaloOIIylo cpely. DKcnepTu3a 0e30MacHOCTH: yueo-
HUK ¥ MPaKTHKyM s OakanaBpuata u maructpatypsl / I1. I1. Kykun, E. }O. Konecuukos, T. M.
Konecuukosa; MATU - Pocculickuii rocyapcTBEHHBIN TEXHOIOIMYECKHN yHuBepcureT um. K. O.
[{uonkoBckoro. - Mocksa: FOpaiit, 2016. - 453 c.

2. OcHOBBI UWHXKEHEpHOW »HKkonoruu: ydeOHoe mocobue / B.B. Jlenucos, W.A. [lenucosna,
B.B. I'yrenos, JI.H. ®ecenko; nox pexn. B.B. Jlenncosa. - Pocros-u/]] : ®enuke, 2013. - 624 c. :
W, cxeM., TabJ. - (Beiciiee obpazoBanue). - ISBN 978-5-222-21011-6; To >xe [DneKTpOHHBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271599

JlononHuTENBHAS IUTEPATYypa

1. Jlapuonos, H. M. [IpombinnieHHas sxonorusi: yaeOHukK ais 6akanaspos / H. M. Jlapuonos, A. C.
Psa6simenkoB; HarmmonansHbIN UcciienoBaTenbCKuil yHuBepcuTeT. - Mocksa: FOpaiit, 2016. - 495 c.
2. DOkomorusi: yuyebHoe mocobue / C.M.PomanoBa, C.B.CrenanoBa, A.b. SIpomieBckuii,
N.I'. lllaitxueB; MunuctepctBo oOpa3zoBanusi u Hayku Poccum, ®denepalibHOE TOCYyIapCTBEHHOE
Oro/KeTHOe 00pa30BaTeNbHOE YUPEKICHHE BBICIIEro MpogdeccuoHanbHOro oopazoBanus «Kaszan-
CKUI HAIMOHAJIbHBIA MCCIEAOBATEIbCKUI TEXHOJIOTMYECKUN yYHHBEpcUTeT». - Ka3zanb: M3narens-
ctBo KHUTY, 2014. - 372 c. : Tab:x., rpad., cxeM., ui. - bubnuorp. B kH. - ISBN 978-5-7882-1596-
9; To ke [Dnextponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=428110

KoHTposbHbIE BONIPOCHI /i1l CAMOIPOBEPKHU

CoctaB BBIOPOCOB HPEANPUATHIA TEIIOIHEPTETUKU, paOOTAIOIIUX HA YTJIe.

XUMHYECKUH COCTaB JIeTydeid 30J1bl. Bo3aeiicTBre BRIOPOCOB 304161 HAa 3JJ0POBHE YEIIOBEKA.
Kakne KoOMIOHEHThI BEIOPOCOB ABISIOTCS HICTOYHUKOM BBINAJICHUS KUCIOTHBIX 0CAIKOB?
KakoB ypoBeHb HCIOIB30BAHMS 30JIOIUIAKOBBIX OTX0A0B B PD?

Ha3zoBute 00bEM HAKOIMJIEHHBIX 30JI0IIIAKOBBIX OTXOJ0B Ha TeppuTopuu PO.

Kakumu snemeHTamMu 3arpsi3Hs0TCS M0A3€MHbBIE BOJIBI B paiioHe 30100TBaoB TOLL?

ook owdE
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CocTaB CTOYHBIX BOJ] CHCTEM THIPO30JI0YAATICHUS.

8. TOII xak UCTOYHHUK TEIJIOBOTO 3arpsi3HEHHUS BOJOEMOB. DKOJIOTMYECKHE MOCIEICTBUS Tell-
JIOBOT'O 3arpsi3HEHUS] BOJIOEMOB.

9. CocraB BEIOPOCOB MPEANPHUATHI YEPHOH METAILITYPIUH.

10. OcHOBHBIE UICTOYHUKH BEIOPOCOB B aTMOC(Epy B YEPHOU METAJUTYPTHH.

11. HazoBuTE OCHOBHBIC HAIIPABIICHHS UCIIOIB30BAHUS BOJIBI B YEPHON METAJLTYyPTHUH.

12. Kakas nonsi cOpachlBaeéMbIX CTOYHBIX BOJ| B UYEPHOW METAITyPruu OTHOCUTCSI K KaTeropuu
3arpsi3HeHHBIX? Kakue BeniecTBa BXOAAT B UX COCTaB?

13. CocraB BEIOPOCOB NMPEANPHUATHI IBETHON METAJLTyPTHH.

14. KakoB BKJIaJ] [IBETHOW METAJUTYPTUU B 3arpsi3HEHUE aTMOC(EPHOTO Bo3ayxa B PD?

15. CoctaB cTOUHBIX BOJ MPEANPHUSATHI LIBETHON METaUTypriu.

16. O6bemMbl 00pa30BaHus OTXOAOB Ha MPEINPUATHIX YEPHOH U IBETHON METAJLTYPrUH.

17. Ilepeuncinure BemecTBa, BXOAAIINE B COCTaB BHIOpocoB npeanpustuii [BI1.

18. KakoB BKIaj] 1EIUIIOI03HO-0yMaXHON MPOMBIIIJICHHOCTH B COPOC 3arpsi3HEHHBIX CTOYHBIX
BO/I TPOMBIIIEHHOCThI0 PD?

19. Buzpl BO3CHCTBHS Ha OKPYXKAIOIIYIO cpeny HedTe100bIBaIOIIEH OTpaciu.

20. OcHOBHbIE HaIpaBJICHUS HETaTUBHOTO BO3JICHCTBUS Ha OKPYXKAIOIIYIO Cpeay TOpHOI00bI-

BAIOLLIEH MPOMBILIIJIEHHOCTH.

HpaKaneCRoe 3ansaTHe Ne 3. MeToabl 1 anmapaTtbl OYMCTKHU NPOMBIINIJICHHBIX BblﬁpOCOB

ﬂeﬂb [23,6OTI)II O3HAKOMUTLECA C UCIOJBb3YCMBIM IBIICYJIABJIWBAIOIIUM 060py&OBaHI/I€M, €ro aocCTo-
MHCTBAaMH MU HEIOCTAaTKaMHM, O3HAKOMHTBLCA C METOJAMHU OYMCTKH IIPOMBINIICHHBIX BBI6pOCOB OoT
JAUOKCHUJIa CEPBI 1 OKCHUIOB a30Ta.

3aHsATHE TPOBOJIUTCS B MHTEPAKTUBHON (popme: oOydaroniecs MpeACTaBISIFOT IPe3eHTAluN Ha 3a-
JTAaHHbIE TEMBbI U 00CYKIAOT TOKJIAIbI.

3amaHue:
1. 3y4nTh KOHCTPYKIMIO ¥ TPUHIUI ACHCTBHSI MMBUICYJIABIMBAIOIICTO 00OPYIOBAHMSI; OXapaKTe-
pHU30BaTh IOCTOMHCTBA M HEJIOCTATKH.
2. [ToroTOBUTH JTOKJIA/IBI HA TEMY:
— MeTtoapl OYUCTKU BHIOPOCOB OT AMOKCHJIA CEPHI.
— Metoapl OYUCTKU BEIOPOCOB OT OKCHIOB a30Ta.

I1OpsIAOK BBINOJHEHUS:
1. Vcrionb3ysl mpeacTaBI€HHBIA MaTepuall, U3yYUTh KOHCTPYKIMIO M MPUHLUI JEHCTBUS IIbLIe-
yJIaBJIMBAIOLIEr0 000py10BaHUS.
2. 3acnymaTh U OOCYAUTH JOKIIAIbI.
3. [loaroToBHUTH OTYET 1O MpaKTHIECKOH padoTe «CrocoObl OYMCTKU MPOMBIIIICHHBIX BEIOPOCOBY,
KOTOPBII TOJDKEH BKJIIOYATh:
— OuucTka BBIOPOCOB OT MBUIM B IMKJIOHAX: KOHCTPYKLMS IMKJIOHA (puUC.), MPUHIUN JeH-
CTBHSI, JOCTOMHCTBA U HEJJOCTATKH.
— Konerpykuuu ckpy66epoB (puc.). JloCTOMHCTBA U HEAOCTATKU «MOKPBIX» IBUICYJIOBUTE-
nen.
— Ounctka BEIOPOCOB B ANIEKTPO(UIBTPaX: KOHCTPYKIMSA MIIACTUHYATOTO M TPyOUaTOro 3JeK-
TpoduIbTpa (puUC.), MPUHIMIT ASUCTBUS, JOCTOMHCTBA U HEIOCTATKU.
— TkaHeBble pyKaBHbIE PUIBTPBI: KOHCTPYKIUS (pUC.), TOCTOMHCTBA U HEJOCTATKU.
— Meronbpl 0OYMCTKH BBIOPOCOB OT JHMOKCHIA Cephl (CyThb MeToAa, obopynoBaHue, 3hdekTrB-
HOCTb OYHCTKH).
— Mertoabl OYUCTKH BBIOPOCOB OT OKCHJIOB a30Ta (CyTb MeTojaa, obopynoBaHue, 3hdexTus-
HOCTb OUHCTKH).
4. 3amuTa MpakTHYEeCKOW paboThl B Gopme colOeceoBaHUs C TMperojaBaTeieM Ha OCHOBE KOH-
TPOJIHBIX BOIIPOCOB ISl CAMOIIPOBEPKH.

21



dopma OTYETHOCTH:

OTYET MO MPAKTHYECKOU paboTe; cobeceoBaHue ¢ MPEIoIaBaTesieM Ha OCHOBE KOHTPOJIBHBIX BO-
IPOCOB ISl CAMOITPOBEPKH.

3amaHus I CaMOCTOSITENLHOM PaOOThL:

1. IIpopaboTaTh JEKIMOHHBIA MaTepHall, PEKOMEHIYEMYIO JINTEPATYPy C ICJIbI0 U3YYCHHUS M CH-
CTeMaTH3aI[Mi MaTepHralia 1o TeME 3aHATHSL.

2. [ToAroTOBUTH AOKJIAIBI IO TEME MPAKTHYSCKOTO 3aHATHS.

PekoMeHn1anmu 1o BEITOJHSHHUIO 3aJIaHUM 1 IOATOTOBKE K IPAKTHUYSCKOMY 3aHITHIO

Mamepuan onsa usyyenus Ha NPAKMUYECKOM 3AHAMUU

-

L —

}
I

Puc. 1. Konctpykuus mukioHa:
1 — matpy0oK; 2 - BBIXJIOMHAS TPYOa; 3 - HMIUHAPUYECKas 4acTh; 4 - KOHUYECKAs 4acCTh;
5 — OyHKep 115t coopa IbUTH

Oumimenywh ras
g 1

% %

AKHIKOCTh

[T
OUMCTKY

N

| Hlnam
1

Puc. 2. ITonsiit popcyHOUHBIH ckpyOOep:
1 - xkopmiyc; 2 - hopcyHOUHBIE TI05ICa; 3 - MaTPYOOK
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Aunakocrb

| OumuIeH-
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Hbie ralbl
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| a3pl HA

—
OUMCTKY

| .
Puc. 3. Hacanounslii ckpy60ep:
1 - opomaroriee ycTpoicTBO; 2 - HacaIKa

HInam

Puc. 4. Tunsl HacagoK:
1 - konpiia Pammra; 2 - KoJbIia ¢ MeperopoaKoii; 3 - KoJblla ¢ KpeCTOOOpa3HOH MeperopoIKoi;
4 - xonbua [ans; 5 - cenna bepns; 6 - cenmna UnTtanoke

OuyHIIE HHBIH
ra3

KuikocTb o~~~

l'asnl Ha 3
s
OYHCTKY

Puc. 5. bap6oTaskHO-TIEHHBII CKpyOOep ¢ epeMBHOM TapeIKoii:
1 - xopmyc; 2 - coii meHsl; 3 - mepeTuBHAs TapeiKa
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Puc. 6. Tumsl 21eKTpoHIBTPOB:
a — BepTUKAIbHBIA TpyOUaThlif; 6 - TOPU30HTAIBHBIN MIIACTUHYATHIN; 1 - arperatsr
JIEKTPONIUTAHUS; 2 - U30JIATOPHI; 3 - KOPOHUPYIOLIHE 3JIEKTPOAbI; 4 - 0OCaIUTEIbHBIC SIEKTPO/IBI

Puc. 7. Pa3nuuHble THIBI OCAIUTENBHBIX 3JEKTPOJOB CI0XKHOTO MPpOoduIIs:
a — meppopHpPOBaAHHEIC; O — KApMaHHbBIE; B — TIOJILIIAHOOOPA3HEIE; T — )KeI00UaThIE;
1,& — OTKPBITOT0 Npoduis

OuHIEHHBIE

-
rassl

l'a3nl Ha

OYHCTKY

Puc. 8. KapkacHslii pykaBHBII pUIBTP C UMIYJIBCHOM NMPOAYBKOI:
1 - comyo; 2 - MOABOJT CKATOTO BO3/yXa; 3 - COJICHOU IHBIN KJlanaH; 4 - CTpys C)KaToro BO3/IyXa,
5 - pykas; 6 - kapkac; 7 - OyHKep

JlomonHUTEbHAS TUTEPATYpa
1. Beromkun, A.I'. OCHOBBI WH)XCHEPHOW 3alllUThI OKPYXKAIOMIEH cpenpl: ydeOHOe mocobdue /

A.I'. BeromkuH. - 2-e u3a. ucnp. u jaom. - MockBa-Bonoraa: Madpa-Uuxenepus, 2016. - 456 c.:
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ui., Ta0J., cxeMm. - bubmorp. B kH.. - ISBN 978-5-9729-0124-1; To xe [DneKTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=444182

2. Beromkun, A.I'. UmkeHepHas 3ammTa OKpYKaromed Cpeabl OT BPEAHBIX BHIOPOCOB: yueOHOE
nocobue: B 2-x yactax / A.l'. BeromkuH. - 2-e u3a. ucnp. u gon. - Mocksa-Bonorga: Ungpa-
WNwxenepus, 2016. - 416 c. : wi., Tabi., cxeM. - bubauorp. B kH.. - ISBN 978-5-9729-0127-2; To
xe [dnexTponnsrii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=444180

3. TexHMKa ¥ TEXHOJIOTHS 3aIlUThl BO3AYIIHON cpepl: Yued. mocodue misa By3oB/ B.B. HOmmun,
B.M. Ilonos, ILII. Kykun u ap..- 2-e u3n., gom..- M.: Beicur. mk., 2008.- 399 c. (u npeasiaymiee
H3/IaHKE)

4. bepuep, I'.5l. Texnomnorust ouncTky rasza 3a pyoexxom / I'.S1. Bepuep. - Mocka: HoBoctu Temo-
cHaoxkenusi, 2006. - 262 c. - ISBN 5-94296-014-3; To xe [DaexkTpoHHBIA pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=56224

KoHTpOIbHBIE BOMIPOCHI JIJIsl CAMOIIPOBEPKHU

[TpunIMn NECTBUS IUKIOHOB.

JlocTOMHCTBA IIMKJIOHOB.

OCHOBHOM HEIOCTATOK «CYXHMX» METOJ0B OUHUCTKU BHIOPOCOB OT IBUIH.

[Tepeuncnure BUIBI CKPyOOEPOB.

HenocraTku MOKpBIX MbLICYIIOBUTENEH (CKPYOOEpOB).

B kakux anmaparax UCHoib3yeTcs AeHCTBUE LEHTPOOESKHBIX CHUII?

Kakoii u3 BumoB ckpy00epoB Hanbonee 3(hhekTUBEH Mpu yIaBIMBAaHUN TOHKOIUCIIEPCHOU

nbu?

Kakyro popmy umeroT aeMeHThl HacaIKu B HAacaI0UHbIX CKpyOOepax?

9. Ilpm Kakoil CKOPOCTH Ta30BOTO MOTOKA 0ApOOTaXKHO-TIEHHBINM CKpyOOep paboraer B GapOo-
TaXKHOM pexkume?

10. Ipunnun aeicTBus MeKTPpoPmIbTpoB. CTaUN OYUCTKU B DJICKTPOPHIIBTPAX.

11. loctonHcTBa 3IEKTPOPUIBTPOB.

12. Knaccuduxamus 3meKTpoGUIbTPOB.

13. Kakyto ¢hopMy UMEIOT OCAAUTETbHBIC AIEKTPOIBI B 3JEKTPODUIBTpax?

14. KoHCTpyKIMS KOPOHUPYIOLIUX AJIEKTPOJIOB B JIEKTPOPUIBTPAX.

15. Tunb! GUIBTPOBATBLHBIX TKAHEH B TKAHEBBIX PYKABHBIX (DUIBTpPaX.

16. Crioco0Os! perenepanuu GUIbTPOBAIBEHBIX TKAHEH.

NoakowhE

o

IIpakTnyeckoe 3ansaTHe Ne 4. 3arpsi3HeHue ruapocgepbl. KauecTBo NOBepXHOCTHBIX BOJ
Ha Teppuropuu P®

€Jb paboTHI: 3aKpCIUTh TCOPETHUICCKUEC 3HAHUSA 110 BUAAM U HCTOUYHHUKAM 3arpsa3HCHUS FI/II[pOC(be-
PbI, U3YUUTH JAHHBIC IIO YPOBHAM 3arpsA3HCHUS MOBEPXHOCTHBIX BOJ HA TCPPUTOPHUUN PO.

3ajaHue:
1. 3anonuuTk TabMMIy «OCHOBHBIC 3arPA3HUTENH TUAPOChHEpPhI».

2. 3yunTh MaTepuall 1Mo KayecTBY MOBEPXHOCTHBIX BOJ Ha TeppuTopuu PD mo naHHBIM THIPOXH-
Mudeckoi cetu HaOmoneHuid Pocrumpomera u 3amonHuTh Tabnuny «KadecTBO MOBEPXHOCTHBIX
BOJ Ha TeppuTopun PDy.

[Tops10K BBHIIOJHEHUS
BremoaHUTE BBIIICTICPECUNCIICHHBIC 3a/IaHN.

dopma OTUYETHOCTH:
OTYET MO MPAKTHUECKOH padore.

3a/iaHus A CaMOCTOSITENIbHON paOoTHI:

1. TlpopabGoTaTh JNEKIIMOHHBIM MaTepHaN, PEKOMEHIYEMYIO JINTEPATYPY C IEIbI0 U3YUCHUS U CH-
CTEMAaTU3alM1 MaTepHUalIa 10 TEME 3aHITHUS.

2. [ToroTOBUTEL OTBETHI HA KOHTPOJIBHBIE BOITPOCHI JISI CAMOTIPOBEPKH.
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PexoMenmanmu mo BEIDOIHEHUIO 33JaHUIi U MOATOTOBKE K MIPAKTHYECKOMY 3aHITHIO
OTyeT Mo NpakTHIECKO paboTe MOJKEH BKIIOYATh TaOIUIIBI:

OcHosHbie 3aepszHumenu 2uopocghepnvi

ITocaencTBus
3arps3HsAOIINE BEIIECTBA Hcrounuku 3arps3HeHus
3arpsi3HEHUS
buorennsie 371eMeHTHl  (COEIUHEHUS
aszora u docopa)
B3BenieHHbIe BelecTa
Hedth u HEDTETPOTYKTHI
Tsixenble MeTauIbl U UX COSAUHEHUS
OprasnnyecKkue BenecTBa
ITecTunuabl
Kauecmeo nosepxnocmuvix 600 na meppumopuu P®D
Konnentparus,
o TTJIK UcTtounnku
AHTPOIOT¢HHOT'O
w ® o TenaeHmn
Knacc S s BO3JICHCTBHH,
Pexa/Bomox 3arpssHAONIee o = HU3MEHEHUS
KayuecTBa = ONpeIeIsIIoIINe
paHuIHIIe BEIIECTBO/TIOKA3aTeNb S 3 Ka4yecTBa
BOJIBI 5 S YPOBEHb
) = BOJIbI
= 3 3arpsA3HEHHOCTH
L <
o g BOJIbI

Mamepuaﬂ ons U3y4eHrUsd Ha nNpaKkmu4eCKoOM 3aHAmuu

Kauecmeo nosepxnocmuwvix 600 na meppumopuu P®

Kitaccel xayecTBa BOJBI:

1 kmacc — «yCIIOBHO YHCTas;
2 knmace — «cnabo 3arps3HEHHAs;
3 Kmacc — «3arpsi3HEHHAN»;

4 xmacc — «rpsi3HasY;
5 KITacc — «AKCTPEeMaIbHO TPA3HAN.
Pexu Cesepo-3anaoa

OOmuii ypoBeHb 3arps3HEHHOCTH BOIbI p. HeBa ompenensercs copepkaHueM B BOIE TPYIHO-
okucisgeMbix opranmyeckux BemecTB (mo XIIK), coenunenuii, Meau, nuHKa, xene3a. KauecTBo BOABI B
cTBopax T. Cankr-llerepOypr u3meHssIoch B Juama3oHe OT 2 10 3 Kiacca, BOAa XapaKTepH30Bajach Kak
«cnabo 3arpsi3HEHHAs» U «3arpsisHeHHas». B OonpmmHcTBe cTBOpoB T. CankT-IleTtepOypr HaOmronmanach
XapaKTepHasl 3arpsS3HEHHOCTh BOJBI TPYJHOOKHUCIIIEMbIMH opranndeckumu BemiectBamu (mo  XIIK),
COCIMHEHMSIMA MEJH, LWHKA, PEeXXEe JKele3a, CpPEAHETOJ0BblE KOHIEHTPAIMM OCTajJNCh HA YPOBHE
MPEeABIAYIUX JET W W3MEHSINCh B mpenenax BemwmumH Hivke [IJK — 3 [IJIK. B eauHmYHBIX ciydasx
HaOmonanvcy npebiienns 10 [IIK coegunenusmu xeneza m mapranma (mo 12 I[TJIK) B ctBope Boane-
Hus p. Oxra.

[lo crenenm 3arps3HEHHOCTH TPUTOKH p. HeBa BapbHpOBanM B AMANa30HE OT «3arpsi3HEHHBIX» [0
«rpsi3HBIXY». Hambonee pacmpoCTpaHEHHBIMH 3arpsA3HSIONIMMH BEIIECTBAMH JIsi OOJIBIIMHCTBA MPUTOKOB
ABJISIFOTCA: C OBTOpsieMocThio ciydaeB npesbieHus [IIK B 50-100% otoOpanHBIX mpoO BOABI JIETKO -
(mo BIIKs) u tpymHookucisiembie (mo XIIK) opranwdeckue BemiecTBa, COSTUHEHUS Kejie3a, MEI, IHH-
ka, Maprasia, 25-50% - HuTpuTHbIi a30T; §,3-16,7% - HeTEnPOAYKThI, COSAMHEHUS CBUHIA, Kaamus. B
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KadecTBE KPHUTHUYECKUX 3arps3HSIONIMX BEIECTB BBIACISUINCH COSAMHEHUs Kene3a (p. Mra), HUTpUTHBIN
azot (O0BoxHOM kaHai). CaMbIM 3arpsi3HEHHBIM HPUTOKOM p. HeBa Ha TMpOTSHKEHWHM OECSITUIIETHH oOcTa-
ercs p. Oxta B cTtBOpe . CaHkT-IleTepOypr, KadyecTBO BOJBI KOTOPOH CTaOMIM3HPOBAJIOCh Ha ypOBHE 4
KJIacca. 3aperucTpUPOBaHBl CIydau BBICOKOTO 3arps3HEHHS BOIBI coemuHeHusMH xkenesa (mo 25 IT1K),
mapranna (g0 38 I1J1K).

Manwie pexu Konwvckozo nonyocmposa

Ha nporskeHum pecsATWICTHH XapaKTEPHBIMU 3arpsi3HSIOIIMMH BEIIECTBAMU BOJBI MaJbIX PEK
Konbckoro momyocTpoBa SIBISIIOTCS COSAMHEHMs HHUKENs, MEAH, Maprania, skeiesa, MoiaudaeHa, cyabdat-
HbIE MOHBI, aMMOHHUWHBIN 1 HUTPUTHBIH a30T, jerko - (mo BIIKs) u tpyanookucnsemsie (mo XIIK) op-
raHW4YecKHe BeIecTBa, AUTHO(OochaT Kpe3wuaoBbIA. McTOUYHMKAMK 3arpsi3HSIOIIMX BELIECTB SIBIISIOTCS
crounbie Bombl OAO «Komabckas ['MK», komOunar «[leuenranukensy, «CeBeponukensy, OAO «Kos-
nopckuii OK», 3A0 «JloBo3epckasi ropHo-o0oraTutensHas kommaHus», OAO «AnmaTur» u Ip.

N3 151 cmydgas BeIcOKOrO 3arpsisHeHHst 61 HaOmIOmancs MO COMAEpKaHHWIO COSNWHEHHUH HUKENs, 9 —
prytH, 11 — menu, 5 — monubneny, 34 — aqutnodocdarom, 11 — mo coenuHeHMsM a30Ta, 3 — cynbdaram u
AHHMOHHBIM CHHTETHYECKHM TOBepXHOCTHBIM BemectBaM (ACIIAB), 4 — oprannyeckuM BemiecTBaMm (110
BbIIKs). Equanunsie cimy4an ObITH OTMedeHBI 1o pH, coemnHeHIM Kene3a, MapraHia, TPy IHOOKHCIIEMBIM
opraamueckuM BemectBaM (mo XIIK) u pactBopeHHOMYy B Boae Kuciopoay. M3 56 cimydaeB skctpe-
MaJIbHO BBICOKOTO 3arpsizHeHHs 14 HaOmoganock Mo coeIWHEHUsIM Menu U MoiauOAeHa, 3 — HHUKews, 8
pTyTH, 2 — Mapranna u 1 — skeneza. Ha 3Tu BogHble OOBEKTHI OKa3bIBAIOT HETATHBHOE BIMSHHE CTOUYHBIC
BOJBI TIPEANPUATHI TOPHOAOOBIBAIOIIEH, TOPHOOOPAaOATHIBAIONIEH H METAILTYPTHYECKON TTPOMBIILTIEHHO-
ct: OAO «Konbckas 'MK» - pp. Hronyaii, Xayku-nammnu-itoku, Konoc-itoku; OAO «KoBmopckuit I'OK»
— pp. Moxens u Konopa; 3A0 «JloBo3epckasi rOpHO-000TaTUTEIbHAS KOMITAHUSY.

B 30HEe BAMSHUS CTOYHBIX BOJ OpeANpUATHI . MypMaHCKa U CEIbCKOXO3SIMCTBEHHBIX KOMILIEKCOB
HaxoxasTcs p. Pocra, pyu. Bapauunsiii u pyusn Oacceiina p. Koisr.

HauGonee 3arps3HEHHBIMH BOJHBIMH OOBEKTaMH OOJACTH MO JIAHHBIM HAOJIOJCHUM SBISFOTCS P.
Pocra u pyu. Bapunussiit (1. Mypmanck); pp. Komoc-tioku u Xayku-namnu-ioku (r. Hukens); u p.
Hromyaii (r. Monderopck). Ilo kadecTBy Boma XapakTepusyercs: pyd. BapamuHoro u p. Pocta — «9KkcTpe-
MaJIbHO TpsI3HAsS»; p. XayKUu-TaMIOU-HOKH — «OueHb Tps3Has»; p. Komoc-iloku, p. Iledenra, p. JIlyoTH-
noku, p. Hama-iioku, p. Hronyaii u p. benast — «rpsizHasD.

OKOJIOTHYECKOE COCTOSIHUE BOIBI MajbIX peK MypMaHCKOW o0jacTé MpOXO/DKAaeT HaXOOUTHCS B
KPUTUYECKOM COCTOSIHUH.

bacceiun p./lon

HambGonee 3arpsi3sHeHHON ocramack Bojga BepxHero TedeHus: p. Jon Beime 1. JloHCKOH W xa-
PaKTEpH30BaNach KaK «TpsA3HAs». XapaKTEPHBIMH 3arps3HSIOLIMMH BELIECTBAMH SIBISUINCH TPYIHO-
okucisembie opranudeckue BeriectBa (o XIIK), ¢denosbl, coemuHeHus >Kene3a, MEIM W Maprasia,
aMMOHMUHBIN, HATPUTHBIA a30T, CPEAHEr0JI0Bble KOHIICHTPAIIMM KOTOPBIX KoJiebasuch B mpeneiax 2-4
NAK u 8 [IJK, makcumaneuble He npeBbimanu 3-8 IIJJK u 21 ITJK; kputuueckoro ypoBHs 3arpss-
HEHHOCTH JIOCTUIajyd aMMOHUNHBIN U HUTPUTHBIA a30T.

KauecTBo Boap! p. JIoH B cpeiHEM Te€UEHNH HE U3MEHHUIIOCH U OTIPENIENsIOCh 3-M KIIaCCOM.

Hns Hwxaero JloHa XapakTepHa 3arps3HEHHOCTH BOJBI: B pailoHe T. BOJNTOmOHCK — JIETKOOKHCIIA-
embiMu opranndeckumu BemecTBamu (o BIIKs) u coennaenusmu menu va ypoae 2 [1JIK, B KOHTpoOIb-
HBIX cTBopax T. PocroB-na-llony nerxkookucngembiMu (o BIIKs) m TpymHookucinsembiMu (o XIIK)
OpPraHMYECKUMH BEIIeCTBaMH, Cylb(haTaMu, COSTUHEHUSIMH MEIH U kene3a Ha ypoBHe 2 u 3-4 [1/IK, mak-
CUMaJIbHBIe KOHIeHTpalu He npeBbimanu 3 u 4-9 [1/IK. Haubonee 3arpsisHeHa Bopa p. [loH B HIkHEM
TEYEHUH Yy T. A30B, XapakTepu3yemas Kak «Tpsi3Has».

CyiiecTBeHHOE HETraTUBHOE BIMSHHE Ha KauecTBO BoJbl p. JloH okasbiBaeT p. CeBepckuii JloHer,
Oepymias Hauajo B benroponckoii o0iacty, mpoTeKkaromas o TEppUTOPUM YKpauHbl U BHafamomas B p.
Hon Ha Teppuropun PocToBcKkoil ob6macT.

KauectBo Boapl p. CeBepckuii JloHen Ha Tepputopuu PocToBCKOi 00jacTH B TEUEHHE IOCICIHUX
4-8 et ompenensnock 4-M KilaccoM («rpsa3Has» Boaa). Kputuueckum mokasareneM yCTOWYMBOCTH 3arpsis3-
HEHHOCTHU BOJIbBI B TEUEHHE STHX JIET OCTaBANUChH Cyibdarsl, HapymeHue [IJ1K koTopsiMu peructpupoBa-
JI0Ch B KaKJ0W mpoOe Boabl. J[mst BOABI peKW Ha 3TOM YYacTKe XapaKTepHa 3arpsA3HEHHOCTh TPYIHO-
OKHUCIIIEMbIMH OpraHndeckumHu BemecTBamu (o XIIK), HUITpUTHBIM a30TOM, B OTAEIBHBIX CTBOPaX K HUM
Jn00aBIsIUCH PEHONBI, COCAMHEHHS ME/IU, MAarHusl.

[Iputoxkn Ceepckoro JloHIa B MOJABISIONIEM OONBIIMHCTBE XapaKTEPU3YIOTCS HHU3KHUM Kade-
CTBOM BOABl. KpUTHYECKMMH MOKA3aTeNsIMH 3arpsSA3HEHHOCTH BOJBI ABIUTUCH: pek Ockon u Ockomerr,
NPOTEKAIOUINX Ha TeppuTopun benroponackoit o0nacTu - HUTPUTHBIA, B OTIENBHBIX CTBOPAaxX — aMMOHHM-
HBIH a30T; peK Ha TeppuTopun PocToBcKOil 00nacTu — cyib(aTHbIe HOHBI, KOHLEHTPALUU KOTOPBIX B BO-
ne mocturanu ypoHsS B3 B pesympraTe cOpoca crouHbix Boa mnpeanpuatusmu  JKKX, OCKOIBCKOTO
3NIEKTpOMeTaILTyprudeckoro kombuHara, Jlebenunckoro 'OKa wu np., BeIMBIBaHUSI CyJb(aToB aTMoO-
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cepHBIMHU OCagKaMH U TPYHTOBBIMH BOJIaMH M3 OTBaJIOB MaXTHBIX opoA (p. bonbmas Kamenka, ['my6okas,
Kynnprouss).

bacceun p. Kyoanu

Bopa pexu xapakTepusyercsi B OCHOBHOM 3-M KJaccOM. XapaKTEepPHbIMU 3arpsi3HAIOIIMMU Bellle-
CTBaMH SIBJISIIOTCS. B OOJIBIIMHCTBE CTBOPOB Ha ywacTke r. HeBuHHOMBICCK - T. KpacHomap coenuHeHUs
Menu, Kene3a U cyinb(daTbl, Ha YCTbeBOM YydacTke (X. TuxoBckuil — r. TeMproK) - TpyIHOOKHCISIEMbIE
opranuueckue BemectBa (o XIIK), cpenHeronosble KOHLEHTpAlMM KOTOPBIX KOJIEOANIUCh B IpeAenax
2-7 IIAK, 1-5 IAK, 1-3 IIJAK u 2 IIJIK coOTBETCTBEHHO, NPH MOBTOPSIEMOCTH CIY4aeB MPEBBIICHHUS
IMJAK — 50-100%. KauectBo Boawl p. Kybans B patione r. Kpacuomap ymyummmiocs ¢ 2000 r. u xapak-
TEPU30BaJIOCh CTAOMIBHO 3 KJIACCOM.

bacceitn p. Cesepnan /leuna

Bopma peku, Kak ¥ mpenpiaylide ToAbl, B OONBIIMHCTBE CTBOPOB XapaKTepU30Balach KaK «OYCHb
3arpsi3HeHHas»; y r. Benukuil Yctior, Huxke r. Kpacasuno, a. Teneroso, c. Ycte-IIuHera — «rpsizHasD
BOJA. XapaKTepHBIMU 3arps3HAIOINMYI BEIIECTBAMU OCTAJIHNCh TPYAHOOKHUCIIIEMBIE OPTaHMYECKUE BEIIlE-
ctBa (mo XIIK), coequneHus sxene3a, MeAM, LUHKA, HA OTIEIBHBIX CTBOpaX K HHUM JI00aBISIIMCH CO-
€AMHEHMs HUKENs, ATFOMUHUS M Maprasiia, CpeIHEroJOBbleé KOHLEHTPALMH KOTOPBIX Kojebaauch B Ipe-
nmenax 2-5 TTIK.

OTmeuanoce yBENHYEHHE B BOJE PEK CPEAHETOJIOBBIX KOHUEHTpAILUi COeNMHEHUM IIMHKA HIKE T.
Benukuit Ycrior, y a. Teneroso, n.3Bo3 (mo 2 I1JIK); coenunenmnii mapranma (go 11 IIAK), amromu-
Hus (mo 5 [11K), vedrenponykToB y c. Ycrb-Ilunera (4 ITJIK).

CylecTBeHHO HE HW3MEHHMJIOCH KadecTBO BOABI B jaenbre CeBepHOl [IBHHEI, BoJa B OONBIIMHCTBE
CTBOPOB OLIEHUBAJIACh KaK «3arps3HEeHHas»; B MpoT. Maiimakca u npot. Ky3Heunxa — Kak «O4yeHb 3arpss-
HEHHAs» W «TPSI3HAS.

OCHOBHBIMM MCTOYHUKAMHU 3arps3HeHus] peku CyxOHa, OIHOrO W3 KpyHnHeWmux nputokoB p. Ce-
BepHasi JIBWHA, SBIIIOTCS CTOYHBIE BOJABI NPENNpPUSATHI JepeB0ooOpadaThIBAIONICH, LEJITIOIO3HO-
OyMa)KHOW POMBIIINIEHHOCTH, KHJIMITHO-KOMMYHAJILHOT'O H CEITBCKOTO XO03SICTBa, CyJja peuHoro ¢Jiora.

YBenuunnoch yucio ctBopoB pexku (o1 50% mo 75%), Boma B KOTOPBIX XapaKTepH30Baslach 4-M
KJIaCCOM. XapaKTepHBIMU 3arps3HAIOUIMMH BEIIECTBAMU MO-TIPEKHEMY SBISUIMCH TPYAHOOKHCIISEMbIE
oprannueckue BemectBa (o XIIK), k. HUM noGaBisuiMch B OONBIIMHCTBE CTBOPOB COCAWMHEHUS MEIH,
HHUKENI, B OTHEIbHBIX CTBOpax — ()CHONBI, COCIAMHEHHUS >Kejie3a, LUHKA, ATOMHHHUS, CPEIHETr0JOBbIC
KOHIIEHTpAIlMK KOTOPHIX Kojiebamnch B mpenenax 2-6 I1JIK, makcumampabie — 2-13 I1JIK, moBTopse-
MocTh citydaeB npesbimenus [1JK cocrasmisia 57-100%.

P. llenpmma, 1. COKOJI - XapaKTepU3yeTcs ACCATHICTUAMH CTa0MIIBHO Ha YPOBHE <«OKCTPEMallbHO-
IPSA3HOIN», Ha (OPMUPOBAHME XUMHYECKOI'O COCTaBa KOTOPOW HETaTHMBHOE BIIMSHHE OKa3bIBAaIOT HEJOCTA-
TOYHO ouMilieHHbIe cTouHbIe BOJIbI OAQ «Cokonbckuii 1IBK» ¥ 00beIUHEHHBIX OUYHUCTHBIX COOPYXKCHHM
r. Cokon. KoHIIEHTpanuu KPUTHYECKHUX TIIOKa3aTeNel 3arpsA3HEHHOCTH BOJBI JOCTHrand ypoBHA B3 u
OB3. Ormeuaercs riyOokuid 1eUIUT PacTBOPEHHOTO B BOJE KHCIOPOAA.

Pexa Beryerna - oguH u3 KpymHbBIX NpUTOKOB p. CeBepHast [IBuHa. Boma peku B mocienHue ToJbl
OIIEHMBAJIACh KaK «3arpA3HEHHAs» U «OYEHb 3arps3HEHHAN.

bacceiin p. Oov

Bopa p. O0b B MHOroNIETHEM IUTaHe HA ydacTkax c. @omuHckoe — T. Kamens-na-O6wm; r. HoBocu-
oupck — c. JlyOpoBMHO; B HIKHEM TeueHUH OT I'. HmwkHeBapToBCK 10 c. [lomHOBaT XapakTepu3yercs Kak
«3arpsi3HEHHas» U «OYeHb 3arps3HeHHas». Hioke o tedyennro ot 1. 'opkn go r. Canexapn - Kak «rpsis3-
Has». KpuTrueckoro ypoBHS 3arpsi3HEHHOCTH BOJBI B cpeqHeM TeueHHH p. O0b Ha ywactke r. Kommamre-
BO — c. benoropre gocturanu coenuHeHMs dkenesa; y r. Camexap — pacTBOPEHHBIN B BOJIE KUCIOPO/.

B teuenue roma B ctBopax Ha p. [lonyit y . Canexapn 3adukcupoBansl 2 ciay4das B3 coenmuHeHUsIME
JKeneza u 5 ciyvaeB neuimTa pacTBOPEHHOro B Bone Kuciopona (2,27-2,92 mr/m). Boma mo-mipexxHeMy
XapaKTepH30BaJlaCh KaK «TPsi3HAS».

Manbie peku, mpoTtekaroiue B paiione r. HoBocMOMPCK, Kak ¥ B IIPEIBIAYIIHE TOIbI, 00JIaaii Bbl-
COKUM YpoBHeM 3arpsi3HeHHOCTH. Bopa pex Kambimenka, H. EnsnoBka, Tyna, EnsrioBka 1, Ilmrommuxa,
Kamenka, EnprioBka 2 — XapakTepu30Balach Kak «Tps3Has» M «OUEHB TPSI3HAI.

Pexa Upteimi. M3 Kazaxcrana Ha Tepputopuio Poccuu, kak ¥ B TOpeAblAylIUMe TOJbl, BOjAa IO-
CTymana «3arps3HeHHas». Hmxe mo teuennto Ha tepputopun Omckoit U TromeHckoi oOnacteil KauecTBO
BOJIbI HE MEHSIJIOCH; B CTBOPAxX 2 KM HMKE T. ToOOJNbCK U y ¢. YBaT yXyIajJoch U OLEHHUBAIOCH 4-M Kiac-
coMm («rpsi3Has» Bojaa). KpuTwuecknM mokaszareneM 3arpsA3HEHHOCTH BOZABI Yy C. YBaT ABISUINCH HedTe-
npoaykTel. Hmke 1. TobGoibek 3apeructpupoBansl 2 cinydas B3 coeaunenunsmu Mapranna, 1 cnyqaid B3 co-
eAMHEHUSAMH LIMHKA; B yepTe ¢. YBaT — 2 ciayvas B3 u OB3 nedrenponykramu.

Bopa p. Hcers B ctBopax Hmxe I. ExaTepuHOypr cTaOMIBHO OIICHMBAETCAd KaK «IKCTPEMAIbHO
rps3Has». Kpuruueckoro ypoBHS 3arpsA3HEHHOCTH BOJbI JIOCTUIaJd aMMOHMMHBIA M HUTPUTHBIM a30T,
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¢docdaTl, coeTUHEHUS Mapraiia, JIETKOOKHCIseMble oprannmyeckue BemecTsa (1o bIIKs), TpynHoOKHCTS-
emble opranndeckue Bemectsa (mo XIIK).

Pexa Muacc B cTBopax Hrpke T. UelssOMHCK B MHOTOJIETHEM IUIAHE XapaKTepHU30Ballach KakK «QKCTpe-
MaJIbHO TPS3HASH U «OUEHB TpsizHas». 15 u3 16 BemiecTB, yYHUTHIBAEMBIX B KOMIUIEKCHOW OIICHKE, SBIA-
JIUCH 3arpsA3HAIOIUMU. AMMOHUIHBIN a30T, HUTPUTHBIA a30T, COEIWHEHHS MapraHua SBISJINCH KpUTHYeE-
CKHMHU TTOKA3aTeNIMA 3arpsS3HEHHOCTH BOJABI B O0OWX CTBOpAaxX; JETKOOKHCISEMBbIE OpPraHWYEecKHe Belle-
crBa (o BIIKs), coemnaennss muHKa — B cTBOpe 6,6 KM HIDKE T. UensaOmHCK.

bacceiin p. Enuceit

Ha nexoTopbix yuactkax p. Enucelr B paiione r. CasHOTOpCK, I. Jlecocubupck, m. [loarecoBo, mrr
Crpenkn, c. CenmBaHnxa OTMEUYAIOCh YIYyUIIEHHE Ka4eCcTBa BOJBI OT «TPSA3HON» 110 «OYEHHb 3arpsA3HEH-
Hoi». B HmwkHeM Teuenuu p. Enuceil B ctBope 1 kM H.T. Urapka Boja, Kak © B TpEAbIAYLINE TOJIBI, Xa-
pakTepHu3oBaiach Kak «Tpsi3Has», KpUTUYECKUMH 3arpsA3HSAIONIMME BEIECTBAMU SBIISIINCH COSTUHEHUS Me-
Itv, He(DTEPOAYKTHL.

Bona nputokoB p. EHucell XapakTepu3yeTcsl IIHPOKUM JUANA30HOM: «IKCTPEMAJIbHO TCpsI3HAS»
(03. Illupa, B paiione p. CoH), «oueHb rpszHas» (p. Tes), «rpsi3HasA», «OUYECHb 3arps3HCHHAS» M «3a-
Tpsi3HEHHAs». KPUTHUECKMMU 3arpsi3HSIOLNIMMH BEIIECTBAMU B BOJAE OTAEIBHBIX NPUTOKOB p. EHUCEN sB-
JSUTACh COEIMHEHUS MEAW, MapraHila, B BOJE€ HEKOTOPBIX pek coeamHeHus nwHka (p. Tes, p. Upba, p.
Uyns, o3. Hlupa), coenunenust kaamus (p. PeiOHas); xmopunsl, Cyab(arel, TPyIHOOKHUCISEMBIE OpTraHH-
yeckue BenieTra (o XI1K) (o3. [lupa).

Kak u B mpeapiaymme roasl, Bofa BO Bcex cTBOpax bparckoro Bomoxpanwiwma (p. AHrapa) OICHH-
BaJlach Kak «ciabo 3arps3HEHHAs», JINOO «YCIOBHO YHCTAast», B OTACIBHBIX CTBOpPAaX — KaK «3arps3HEHHAsD)
(rr. Yconbe, CBUPCK).

Boga VYcrp-MnnMckoro BoAoOXpaHWIHINA XapakTepHU30BaIach Kak «ciaabo 3arpsi3sHEHHas»; B CTBOPE
. DHEpreTuK 8 KM Hmwxke IIoTuHel bparckoir ['DC — kak «ycnoBHO uucras». B cTBope c. YcTb-
Buxopera 24,5 kM Beimie 1. CeaHOBO MPOU3OIUIO YIYUIIEHHE KadecTBa BOABI IO «CIab0 3arpsi3HEH-
HOW».

Bona p. BuxopeBa xapakTtepu3oBanach Kak «OU€Hb 3arpsi3HEHHas» y 1. YeKaHOBCKUA U B palioHE I.
Buxoperka. B ctBope 7 kM Hibke c¢. KOOJISKOBO KadeCTBO BOABI OBLIO CYIISCTBEHHO XYK€ U XapakTe-
puzoBanoch 4-M knaccom. CynbdaTHbI JTUTHUH, CYTb(QUIBI M CEPOBOAOPOI SBISUINCH KPHUTUYCCKUMHU
MOKa3aTeNIIMU 3arpsi3HEHHOCTH BOJBI B JAHHOM CTBOPE.

bacceiin p. Konvima

Bopma p. KompiMa B MHOTOJIETHEM IIJIaHE OLIEHMBAETCS 4-M KJaccoM KadecTBa («rpsi3Has» BOAA).
CrnyyaeB 3KCTpeMalbHO-BBICOKOTO 3arpsi3sHeHus B Oacceitre p. KompiMa otMeuero He Obu10. Bicokuit ypo-
BEHb 3arps3HEHUS MMOBEPXHOCTHBIX BOJ 3a()MKCHPOBAH B & Cllydasx II0 COZICPKAHHIO B3BEIICHHBIX Be-
IIeCTB, COSJMHEHUN CBUHIIA, MapraHIla U IIMHKA.

bacceiin p. Bonca

B Tewuenne MHOTOJETHErO mMepuoja HanOoJiee PacIpPOCTPAHEHHBIMH 3aTrPS3HAIONIMMU  BEIIECTBAMHU
B OacceiifHe Bonru ObUIM TPYIHO - U JIerKoOKucisieMbie oprannyeckue BemectBa (mo XITK u BIIKs),
COCJIMHEHMsI MEJH, JKelie3a, B MEHBIIEH CTerneHW — HeTenpodyKThl M QeHoinsl, npesbimenus [1JK ko-
TOpBIMH 10 p. Bonra u mo 0acceliHy B LIEIOM COCTaBJISUIM COOTBETCTBEHHO: 95 1 88%, 47 u 50%, 89 u
80%, 52 1 57%, 45 u 35%, 32 u 33%. B TeueHne psama JeT NMOBEPXHOCTHBIE BOJBI OacceiiHa B OOJBIIMH-
CTBE CTBOPOB OIEHHUBAIUCH KaK «3arpA3HEHHBIE» U «TPA3HBIEY.

B wMHoOromerHem rutaHe Boja BOJOXpaHWIHI - MIBaHBKOBCKOTO, YTIMYCKOTO, PBIOMHCKOTO W
'OpbKOBCKOTO — COOTBETCTBOBaNA 3-My Kiaccy («3arpsi3HEHHas» W «OYEHb 3arps3HEHHas»), B OTAEINb-
HBIX CTBOpax — 4 kmaccy («rpsi3Has»). XapakTepHbIMU 3arps3HSIOUIMMH BellecTBaMu BepxHe-
Bomkckux BOIOXpaHWIMIN OBLIH TPYAHOOKHUCHsAeMble opranudeckue BemiectBa (rmo XIIK), coequnenus
MEIU U JKeme3a.

B Oacceiinax Yrimuckoro u VBaHBKOBCKOrO BOJOXpAaHHJIMI HauOoiee 3arps3HeHbl peku Jlama,
Hy6na, Cectpa u Kynbs; Peibunckoro Bojoxpanunuiia — p. Komra, ['opekoBckoro — p. Uepemyxa, Boaa
KOTOPBIX OLIEHMBAETCA KakK «rpsi3Has». OTIENbHbBIE 3arps3HAIONINE BEIIECTBA JOCTHTAId KPUTHYECKOTO
YPOBHSI 3arpsI3HEHHOCTH BOJbL: p. Komrta - aMMOHUIHBIM W HUTPUTHBIN a30T, pek Kynbsa u Cectpa - ner-
KOOKHcIsieMble opranndeckue BeniecTa (1o bIIKs) m aMMOHUIHBIN a30T.

OOmuii ypoBeHb 3arps3HEHHOCTH BOJbI YeOOKCapCKOro BOMOXPAHWJIMINA HE MPeTepreN Cylie-
CTBEHHBIX U3MEHEHHH, OTIPENEISIICS COJIEPKAHUEM B BOJIE JIETKO - U TPYAHOOKHCISEMBIX OpPraHWYECKHUX
BemecTs, coemuuennii skemeza B 1-2 IIJIK, memm 3-10 IIJK. Bo3poc ypoBeHb 3arpsS3HEHHOCTH BOJBI
BoJloXpaHwinia B pailoHe r. Hwkuuit HoBropoa coeaumnenusmu Menu. Boja BoJoXpaHWINIla B MHOTO-
JIETHEM IUIaHE BapbUpoBaJla B JAMANA30HE OT «3arps3HEHHOW» B OOJIBIIMHCTBE CTBOPOB KOHTPOJSA JI0
«rpsizHOM» B cTBOopax B uepre TI. Huwxkuuit HoBropop, Beimie n Huxke r. KcToBo. 3arpsi3HEHHOCTh BOJBI
NpUTOKOB YeOOoKcapcKoro BOJOXPaHUIIHUINA KoJiebdanach OT «3arps3HEHHOW» JI0 «TPSA3HOW» M «OYCHb
rpsi3HOIY». Bona GonbimmHCTBa CTBOPOB (67%) XapakTepu3oBajach KaK «OUEHb 3arps3HEHHAS.
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KagectBo Boapl KyiiObimeBckoro BOIOXpaHWJIMIIA BappbUPOBANO B Ipenenax 3-To Kiacca, U3 HHUX
57% «3arpsi3HEHHas» BOJA, Yy IT. 3eieHoonbck u Kazanp — «rpsizHasy. XapakTepHBIMU 3arpsA3HSIIOIIMMEI
BEIIECTBAMHU MPAKTHIECKH 110 BCEH aKBATOPHH BOJOEMA OBUIN JIETKO - M TPYIXHOOKHCIIIEMbIC OpraHNIecKue
BEIIIECTBA, B pallOHE KPYIIHBIX HACEJIEHHBIX IIYHKTOB Ha Tepputopuu PecnyOmnuku Tarapcran K HUM 10-
0aBJISITUCH COCIMHEHUS MEIU, B KOHIEHTpanusx B cpeanem ot 2 mo 5 [IJIK. B paiione r. 3eneHo-
IONbCK, T. KazaHp M TI. YIBAHOBCK IPOJOJDKAIa OCTAaBAaThCS YCTOMYMBOM 3arpsA3HEHHOCTH BOJIBI aMMO-
HUWHBIM ¥ HITPUTHBIM a30ToM a0 3-6 TTJIK.

CoxpaHuiach TEHJEHIMS YIy4IIEHUS KadyeCTBEHHOI'O cocTaBa BoJibl CapaTOBCKOI'O BOJAOXpPaHMIHIIA
JI0 YPOBHS «3arpsi3HeHHas». CpeqHEerofoBble KOHLEHTPAIMM OCHOBHBIX 3arpsA3HSIONIMX BEIIECTB IO aK-
BaTOPHUHU BOJIOEMA B OCHOBHOM OBbUIM HMKE HOPMAaTHBOB, 33 UCKIIOUYEHHEM TPYOHO - M JIETKOOKHCIISIE-
MbIx opranuyeckux BemecTs (mo XIIK 1-2 TTJIK, BIIKs amwxe 1 — 1 [IJK) u Beime r. Camapa coennHeHUH
menu (2 TIAK).

3arps3HeHHOCTs BOABI peku Bomra y r. Bomrorpax coemunenmsmu memu (mo 3-4 IJK), mmaka
(mo 2 IJOK), merko - u TpymHOOKHUCIsieMbIMH opranndeckumu BemectBamu (1o BITKs n XTIK mo 1-2
ITJK) onennBanach kKak xapakTepHas W B cpenHeM coctasmsiia 2-3 [TAK, 1 ITAK, 1 TIK u 1,5 ITAK.

KadectBo Bompl p. Bonmra Hmke T. AcTpaxaHb B IOCJICIHHE YeTHIpe Troaa HaOIFOJICHHHA CTaOHIIH-
3UpOBAIOCHh HAa ypoBHE 4-r0 Kiacca («rpsi3Has»). [lepedeHb XapakTepHBIX 3arpsA3HAIOLIMX BELIECTB Ha
9TOM YYacTKe PEKH IO CPaBHEHHWIO C BBILIE PACMOIOKEHHBIM MYyHKTOM HabOironeHwid T. Bonrorpaa ObLt
Oonee MIMPOKKMM: COCAMHEHHWS MEIH, XXele3a, IMHKA, HHUKENs, JIETKO- M TPYTHOOKHCISeMbIe Oprannie-
ckue BemectBa (Mo BIIKs m XIIK, coOTBETCTBEHHO), CpEeIHETOJOBBIE KOHIICHTPAIIMH KOTOPBIX B IIO-
CJIeJTHUE TOJIbl U3MEHSJINCh HE3HAUYUTENbHO.

bacceitn p. Oka

CreneHp 3arpsi3HEHHOCTH BOXBI p. OKa M3MEHSIACh IO TEUYEHHIO PEKU OT «3arpsA3HEHHON» U
«OYEHb 3arps3HEHHOI» B BepxHeM TedeHnu (r. Open - T. AJNEKCHH) 10 «TPSI3HOW» B OOJBIIWHCTBE
CTBOPOB HIDKE IO TEUEHHIO peKH. Boja pexu 3arps3HeHa Jerko- W TPYAHOOKHCISEMBIMU OpraHuye-
ckumu BemectBaMu (o BIIKs u XIIK mo 1-4 IIJK) u coenunenusimu menu (1o 4-14 I1JIK). 3arpssuen-
HOCTb BOJBl HUTPUTHBIM a30TOM BO3pOCJA IO KPUTHYECKONW HA YYacTKaxX PEKH BBIIIE W HUXKeE I. Ps-
3aHb ¥ B uepre r. Hwkumit HoBropon, cpeaHeromoBbie KoHIEHTparuu coctaBisuin 3-5 ITIK, makcu-
MaJlbHBIE THOO0 MpHOIMKaIuch B ypoBHIO B3, m1bo ero mpeBbimanu B crBopax 21 km Hmxke T. Psizansb (13
ITAK). XapakrepHas 3arpsi3HEHHOCTh BOJIBI aMMOHHUHBIM a30ToM 10 4 [IJIK ormedamace Hike r. Ka-
Jyra W Ha Y49acTKe PEKH, MPOTEKarommed o Tepputopuul MockoBckoil oOmactu. B ampemne Hioke 1. Ps-
3aHb OBUI 3apPETUCTPUPOBAH Cly4ail BBICOKOT'O 3arpsi3HEHUS BOIBI PEKM aMMOHUIHBIM a3oroMm 25 ITJIK.

CopepkaHre METaHOJa B BOJE MPEBBICWIIO JOIMYCTUMBIM KPUTEpU HA y4acTKaX PEKU B paloHE T.
H3epxunck u Huwxke r. Hokuauit Horopoa.

B MHorosnerHeM IutaHe Boja OOJNBIIMHCTBA MPUTOKOB p. OKa BapbHpoBana B mpeneiax 3-ro u 4-
rO KJJacCOB KayecTBa. KpUTHYECKUMH 3arps3HSIONIMMH BEUIECTBAMU BOABI MPUTOKOB, MPOTEKAIOMIHUX II0
tepputopun MockoBckol, Tynbckoil 1 Bragumupckoii oOmacrteil, darie BCcero ObLITM HUTPUTHBIN a30T, pe-
’K€ — aMMOHUNHBINA a30T, JIETKOOKHCIsieMble oprannyeckue BemiectBa (1o BbIIKs), B oTnenbHBIX pekax -
TpYAHOOKHUCHsgeMble opranndeckue Beniectna (o XIIK), coennnenus xxenesa, Meu.

Ciydaun BBICOKOTO 3arps3HEHHs] BOJBI NPHUTOKOB BEpXHEro TeudeHus: p. Oku ObUIM 3aperucTpupo-
BaHbl B P. Yna (HUTPUTHBIM a30TOM), p. Mbliiera (aMMOHUMHBIM U HUTPUTHBIM a30TOM, JIETKOOKHUCIISI-
empiMu oprannueckumu BemecTBamu (1o bBIIKs)), IaTckom BogoxpaHwiuile (HUTPUTHBIM a30TOM);
9KCTpeMalibHO BbIcOKOro — B lllaTckoM BomoxpaHuauile (TPYAHOOKHUCIIEMBIMH OpPraHUYECKUMH Bellle-
ctBamu (1o XIIK)).

Pexa Mockea

KadectBo Bombl p. MockBa mon BiaussHueM JlioOepenkoit m KypbhsSHOBCKOW CTaHIWM a’paruu, a
TaKXe 3arps3HEHHBIX IPUTOKOB CHIKAJIOCh OT «OYEHb 3arpsA3HEHHON» B BEPXHEM TEUEHHM [0 «TPs3-
HOI» HWXE MO0 TedeHHIo. KpHUTHYecKHMMHU 3arps3HSIOMIMMH BEIIECTBAMH BOJABI PEKH OCTaJIHCh aMMO-
HUWHBIA W HUTPUTHBIA a30T, JETKOOKHCIseMble opranudeckue BemectBa (mo bBIIKs), coenmnenus me-
JIi, MaKCUMaJbHbIe KOHLIEHTpalluu cooTBeTCTBeHHO cocTaBisuin: 26 ITIK, 49 ITAK, 6 [IAK u 17 ITJK.

Bopa OonpmHCcTBa MPUTOKOB p. MOCKBA 110 KAUECTBY U3MEHSIACh OT «IPA3HON» M «OYEHb Ips3-
HOW» 10 «OKCTpEeMalbHO IpsA3HO» B p. [laxpa. B TeueHne MHOTHX JIET pPEruCTPHPOBAINCH CIy4daW BBICO-
KOTO 3arpsA3HEHUS BOABl aMMOHHMIHBIM U HUTPUTHBIM a30TOM, JIETKOOKHCIIIEMbIMH OPTaHUYECKIMH BeTllle-
crBamu (110 BITKSs).

bacceiin p. Kama

HcTouynnkaMu aHTPOTIOT€HHOTO 3arpsi3HEHUS] TOBEPXHOCTHBIX BOJ OacceifHa p. Kambl sBisroTcs
XO3SHCTBEHHO-OBITOBBIE CTOYHBIE BOJbI TOPOJOB U JAPYI'MX HACEJICHHBIX IYHKTOB, CTOYHBIE BOJBI IpEA-
NpUSATHA MHOTHX OTpaciieil MPOMBIIUICHHOCTH, HOBEPXHOCTHBIH CTOK C BOJOCOOPHOHM mUomamud u Ap.
HawnbGonpmme o0beMBI HEAOCTATOYHO OYMIIEHHBIX CTOYHBIX BOJ MOCTymarT B p. Kama, ee BomoxpaHu-
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JUIa U TpUTOKH B paiioHe ropomoB Ilepms, Kpacnokamck, IlepBoypansck, Mxesck, Crepiauramax,
Tyi#imassl, 3natoycr, KpacHoypuMck ¥ MHOTHX APYTHX KPYITHBIX HACEJICHHBIX ITyHKTOB.

B Teuenume mocnemHero AecATWIETHS KadecTBO IMOBEPXHOCTHBIX BoJ OacceliHa p. Kama ompenens-
JIoCh 3arpsi3HeHneM Bozabl p. Kama, ee BomoxpaHwiuin u pek ee O6acceliHa COeIMHEHUSIMHM MapraHua, sKe-
ne3a, MeIM M TPYAHOOKUCIsIEMBbIMU opraHndeckumu BetiectBamu (o XIIK), moBTopsieMocTb mpeBbllie-
aus TIJIK xotopeiMm B menmoMm mist OacceiiHa cocraBimstia 93,5%, 60,5%, 70,0% u 79,5%. Xponwude-
CKUI XapakTep 3arps3HEHHOCTH BOJBI OOJIBIIMHCTBA BOXHBIX 0OBEKTOB OacceiiHa p. Kama coenuHenus-
MU Mapranua M sxenesa GopMHpyeTcs, Kak NMpaBHJO, HA (OHE MOBBIIICHHBIX COACPKAHUN 3THX MeTal-
JIOB TIPUPOJIHOTO MPOUCXOXKICHUS.

B Oacceitre p. bemas k pacmpocTpaHEHHBIM 3arps3HSIONINM BEIIECTBAM OTHOCATCS HEPTEIpOIyK-
To, B 13% mpo6 mpu 3TOM KOHIEHTpauuu HedrenpoaykToB npesbimann 10 TIAK.

Pe3kux n3MeHeHui B pexuMe U ypOBHE 3arpsi3HeHHOCTH BoAbel p. Kama u ee BojgoxpaHumuiy He
HaOJIr0anoch, BOAAa BapbUpoBaJla B Ipelenax 3 Kjacca KauyecTBa U OLCHUBAJIACH KaK «3arpsA3HEHHAs.
Hamernnace TeHIeHUuss pocTa 3arpsA3HEHHOCTH HedrenmpoxykTamMu BoIbl HukHekaMCKOro BOZOXpaHH-
JHIA, XUMUYECKUH COCTaB KOTOpOTro QopMupyercss HoA BIUsHHEM p. benas, BkiIrouass HeopraHHW30BaH-
HBIE CTOKH C OOBEKTOB He(Tera3oqoObIun; OCTaach IOBBILICHHON 3arPsI3HEHHOCTh BOJBI COCAWHEHHSAMHU
MapraHia ¥ cyib(aTaMu.

BrIcokoii 3arpsS3HEHHOCTBIO BOJBI COCAMHEHHSIMH XKeJie3a MO-TPeKHEMY BhIIeNseTcs B OaccelHe p.
Kawmer p. KockBa Hmwke r. ['y0axa, 4To omnpenensiaocs BIMSHUEM IIAXTHBIX BOJA KH3€MIOBCKOTO yrojabHOTO
Oacceiina.

CHu3Wiach 3a TOCIEAHHUE JNIECSTH JIET 3arpsS3HEHHOCTh BOJIbI p. UycoBas, omHOro M3 Hambolee 3a-
TPA3HEHHBIX MPUTOKOB p. Kama, coenuHeHWsIMM MeIu M IIECTUBAJIEHTHOIO XpoMa Ha YydacTke 1,7 kM
Hwke T. IlepBoypanbck. OnHaKo KayecTBO BOABI PEKH HA 3TOM Y4acTKe, popMupyromeecs moja BIUsSHUEM
IlepBoypanbcko-PeBauHCKOro mpomMysna, Kak M MHOTHE IOJbl, OCTaeTcsl B IpeAenax 5 Kiacca «IKC-
TPEMANBHO TPA3HBIX» BOA, YTO 00YCIOBICHO HAIMYHEM B BOJIC PEKU OJJHOBPEMEHHO OOJBIIOTO KOJIHYECTBA
3arpsI3HAIONIMX BEIIECTB, B TOM uucie QocdaroB, (PTOpuaOB, COSAMHEHUH METAIIOB, a30Ta, OpraHuye-
CKHUX BEIIECTB U TIp.

baccein p. Jlena

B mHorosmerHeMm muaHe Huxe I. JIKyTck Boaa p. JIeHa oLeHHMBaeTcs Kak «OYEHb 3arpsA3HEHHAs.
MHoronerHue HaOMIONEHHA 3a KaueCTBOM IIOBEPXHOCTHBIX BOJ OacceliHa p. JIeHa CBHIETENBCTBYIOT,
4YTO Haubojiee PACHPOCTPAHEHHBIMU 3arps3HAIOLIMMHU BELIECTBAMM SIBJISIOTCS JIETKOOKHUCIseMble (IO
BIIKs) u tpyanookucnsemble (mo XIIK) opranumueckue BemiecTBa, (DEHOJBI, COCJUHEHUS MAaprasia,
npesbimiere [1JIK KoTopeIMu COOTBETCTBEHHO COCTaBISUIO B p. JIena u Gacceiine p. Jlena: 31 u 86%, 46 u
77%, 62 1 90%, 30 u 100%.

Haunbonee BBICOKHME KOHICHTPALUKM 3arps3HSIONIMX BEIIECTB HAOIIONANN B BOJIE CIEAYIOIIUX PEK:
coenmuHenunii mapranna (12 u 17 I[IJIK) — p. Yapa u p. byrapuxra; xenesa u wmemu (8 IIAK) — p.
Tanrnaps! u p. Butum; denomnos (8 IIJK) — p. Kaakame.

bacceitn p. Amyp

g p. AMyp Ha BCeM MPOTSKEHHH MHOTHE TOJIbl OCTaBAJMCh XapaKTEPHBIMU COENMHEHUS >Kele-
3a, menu, Mmapranmna, npessimenne [IJIK xoropeimu Habmomamu B 97,4%, 95,8%, 97,2% mnpo6 BOAEL.
B mporoke Amypckas u p. AMyp B paifoHe r. Xa0apoBCK W HIKE [0 TEYEHHI0O B Kaxoil mpobe
HaOJrOIaeTCsl HEBBICOKAas 3arps3HEHHOCTh BOJIBI COSIMHEHUSIMH IMHKA. B Oacceline p. Yccypu coenu-
HeHus amoMunus npesbimann [1JK Gonee wem B 80% mpo6 Boasl. [IpucyrcTBue B Bome psAga BOIHBIX
00BbEeKTOB OacceiiHa p. AMyp COEAMHEHMH MapraHma M Kejie3a B IOBBIIICHHBIX KOHLEHTpAalMsiX B
OOJIBIIMHCTBE CIIy4aeB ONpeAeisieTcs] HAIMYMEM B 3TOM PETMOHE MOBBIIIEHHOTO TpupoaHoro ¢ona. [Ipak-
TUYECKH MO0 BCEMY TEUEHHWIO BOJa p. AMyp OIIEHHMBajach MPEHMYIIECTBEHHO KaK «3arps3HEHHAsD WIH
«OYEeHb 3arpsA3HEHHAs.

B MHoOTONETHEM IUIaHE 3HAYMUTENLHBIX M3MEHEHHH KauecTBa BOJBI p. AMyp He HaOJFONaIOCh.

Ha wmanbix Bomorokax bepesopas, Uepnas (XaOapoBckuii kpail), Jlaunas HaOJ0Ja)Iach «3KCTpe-
MaJIbHO BBICOKAs» 3arpA3HEHHOCTh BOABI 5 Kiacca KadecTBa.

OcHoBHast TuTeparypa
1. Kykun, I1. TI. Onienka Bo31eHCTBHS Ha OKPYXKAIOIIYIO Cpeay. DKcrnepTu3a 0e30macHOCTH: yueo-
HUK M MpakTHKyM st OakanaBpuara u maructparypsl / I1. II. Kykun, E. 1O. Konecuukos, T. M.
KonecnukoBa; MATH - Poccuiicknii TOCyIapCTBEHHBIA TEXHOJIOTHYECKUM YHUBEpCUTET M. K. O.
[uonkosckoro. - Mocksa: FOpaiit, 2016. - 453 c.

JlomonHUTEbHAS TUTEPATYpa
1. DOxonorumsi: yue6Hoe mocobme / C.M.PomanoBa, C.B.CremanoBa, A.b. fIpomeBckuii,
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N.I'. lllaitxueB; MunucTepcTBO OoOpa3zoBanusi U Hayku Poccum, denepalibHOE TOCYIapCTBEHHOE
OromkeTHOE 00pa3oBaTeNbHOE YUPEKIEHUE BHICIIEro MpodeccruoHaabHoro oopasopanus «Kazan-
CKUM HAIlMOHAJIbHBIA MCCIEAOBATEIbCKUI TEXHOJIOTUYECKUN yHUBepcuTeT». - Kazanb: M3narens-
cteo KHUTY, 2014. - 372 c. : Tadmn., rpad., cxeM., ui. - bubmumorp. B kH. - ISBN 978-5-7882-1596-
9; To ke [Dnexkrponnslii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=428110

2. @upcos, AWM. Dxonorus TexHochepsl: yuedHoe nocodue / AWM. @upcos, A.D. bopucos; MuHo-
Opnayku Poccun, @enepaiibHOe TrocydapCTBEHHOE OOJKETHOE O00pa3oBaTEIbHOE YUPEXKIECHUE
BBICIIIETO MPOodecCHOHABHOTO 00pa3zoBanusi «HIKeropoICKuii roCcyapCTBEHHBI apXUTEKTYPHO-
CTpoUTENbHBIN yHUBepcuTeT». - Hmwxnuit HoBropox: HHI'ACY, 2013. - 95 c.: tabm., rpad., .,
CXEMBI - bubnuorp. B KH.; To xKe [D51eKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=427427

3. Axunun, H. U. [IpoMbIliuTeHHAs KOJIOTHUS: IPUHIIMITBL, TIOIXO/IbI, TEXHHUECKUE PEIICHUS: yueo-
Hoe nocooue / H. Y. AkuHuH. - 2-¢ u3M., ucnp. u Aoi. - Jonronpyaasnii: Matemnekr, 2011. - 312 c.

KoHTposibHbIE BONIPOCHI /i1l CAMOIPOBEPKHU

1. IlepeuncauTh UCTOYHUKH 3arpSI3HEHUS TOBEPXHOCTHBIX BOJ.
UYro Takoe 3BTpodukanus Boa? Kakue npuauHbI €€ BHI3BIBAIOT?
OxapakTepu30BaTh I1OCJIEICTBUS 3arPA3HEHMSI BOJ] B3BELLIEHHBIMU BELIECTBAMU.
OxapakTepu30BaTh MOCIEICTBUS 3arpI3HEHHS BOJ HEPTEIPOLYKTAMHU.
OxapakTepu30BaTh I1OCJIEICTBUS 3arPA3HEHUSI BOJ] OPTaHUYECKUMU BEIIECTBAMHU.
C kakoii 11enbio ornpenesstoT Bennunny nokasaresis bI1Ks B moBepxHOCTHBIX Bogax?
UYro xapakrepusyer nokazatenp XI1K?

Noakown

IIpakTuyeckoe 3ansaTue Ne 5. MeTobl U COOPYKEHHUS OYMCTKH CTOYHBIX BOJI

!!CJ'IB [2360TBIZ O3HAKOMUTBCA C COOPYKCHUAMU MEXaHUYECKON M OHMOJIOTMYECKOM OYHUCTKH CTOY-
HBIX BOJ, C MCTOAaAMH (1)H31/IKO-XI/IMI/I'-I€CKOI\/JI OYHCTKHU CTOYHBIX BOJI.

3amanue:
1. U3yunTth TeopeTudeckuii Marepuai mo teme 3asATus. CocTaBUTh KOHCIEKT.
2. JIaTb OTBETHI Ha KOHTPOJLHBIC BOIIPOCHI IS CAMOTIPOBEPKH.

I1OpsIAOK BBINOJHEHUS:
1. 3y4eHue npeacTaBlIeHHOr0 TEOPETUYECKOT0 MaTepHasa.
2. CocTaBiieHHE KOHCIIEKTa, KOTOPBIH T0JKEH BKIIIOYATh:

— COOpYKEHHS] MEXaHMUECKOW OYMCTKU CTOYHBIX BOJ: PELIETKH (TperHa3HaueHue, KOHCTPYK-
IUs1); TIECKOJIOBKU (IIpeJHa3HauYeHHEe, BUJIbI MTECKOJIOBOK, CIIOCOOBI yNAlEeHUsl 0cajka); OT-
CTOMHUKH (KJ1acCUpUKaLs, KOHCTPYKIIUH, MPOIYCKHAasE CIOCOOHOCTh, 3PEKTUBHOCTh OT-
CTanBaHUs ),

— Ouosornyeckasi OYMCTKAa CTOYHBIX BOJII CYIIHOCTb METOJa, KOHCTPYKIMS a3pOTEHKOB,
INPUHLINI UX pabOTHI;

—  (PUBHKO-XMMHYECKasi OYMCTKA CTOUYHBIX BOJI: METO/IbI OUUCTKH, 00JaCTh IPUMEHEHUSI.

3. OOcyxkaeHue Mareprana 3aHsATHUSI COBMECTHO € IPENoJaBaTeseM.

Popma OTYETHOCTH:
KOHCIIEKT; cOOece0BaHUE C IPENOoIaBaTeIeM Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB JJIsI CaMOIPO-
BEPKHU.

3aI[aHI/I$I JUJISL CaMOCTOSTEILHOMN Da6OTLI:
O3HAKOMUTBECA C TCOPETHUYCCKUM MATCPHUATIOM I10 TEME 3aHATUSA, UCITIOJIB3YySd PEKOMCHAYCMYIO JINTC-

patypy.
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PekoMeH1amm 1Mo BEITOJHSHHUIO 3aJJaHUHA M IMMOATOTOBKE K IPAKTHYSCKOMY 3aHITHIO

Mamepuan 0nsa usyuenus Ha NPAKMUYECKOM 3AHAMUU

Mexanuueckasa ouucmka cmoyHvIX 600

MexaHnueckasi OYMCTKa BOABI MOJIPa3yMeBaeT yNaJleHHEe MEXaHWMYECKHX MpUMeced, Cpelr KOTOPBIX
YHCIISITCA MECOK, TJIMHA, PKaBUMHA, MIMCTBIA OcaloK, O0i cTekia U mpodee. MexaHn4eckas O4ucTKa obec-
MeYNBACT yJalieHHe B3BEIICHHBIX BEIICCTB U3 OBITOBBIX CTOYHBIX BOJ Ha 60-65%.

Jnst ynaneHus: B3BEUICHHBIX YaCTHIl U3 CTOYHBIX BOJ MCHONB3YIOT MPOLECCH MPOICKUBAHNUS, OTCTa-
WBaHUs, (pUIBTpOBaHMS, eHTpU(yTrHpoBaHusi. BIOOp MeTOo/Ma 3aBUCHT OT pa3Mepa 4acTHIl IpuMecel, (hu-
3UKO-XMMHWYECKUX CBOMCTB M KOHLEHTPALMH B3BELICHHBIX YAaCTHILI, PACX0Ja CTOYHBIX BOA M HEOOXOIUMOM
CTETIEHN OYUCTKH.

B cxeMy MexaHMUYeCKOI OYMCTKH CTOYHBIX BOJ BXOJST CIICAYIOIINE OCHOBHBIE COOPYKEHHUSL:

— peLeTKH AJs 3aAepKaHMusA KPYHHBIX 3arpsA3HCHUH OPraHMYeCKOro U MHUHEPAIBHOTO IPOMC-
XOXKICHHUS,

—  TECKOJIOBKHM JJIS BBIICTCHUSI TSDKETIBIX MUHEPAJIbHBIX IpUMecel (TTaBHbBIM 00pa3oM Mecka),

—  OTCTOWHUKH IS BBIIEJICHHSI HEPACTBOPUMBIX IPUMECEH.

Pewemxu. Coneprxaiiyecsi B CTOUYHBIX BOAaX KpymHopa3MmepHbie (0ojee 1 cMm) 0TOpOCHI, SBISIOIINECS
OTXOJaMHU XO3SHCTBEHHO-OBITOBOW M MPOM3BOACTBEHHOH JEATENbHOCTH, TPEACTABISIOT COOOW OCTaTKU IH-
1M, YIIAKOBOYHBIE MaTepHaibl, OyMary, TpAIbe, CAHUTAPHO-TUTHEHUYECKUE, ITOJUMEPHbBIE U BOJIOKHUCTHIE
MaTepuaibl. B mpouecce TpaHCHOPTUPOBaHMS IO BOAOOTBOISIINM CETSAM KPYIMHOpa3MEpHble OTOPOCHI aj-
cOpOUpYIOT cozepsKaliuecs B CTOYHBIX BOJAaX OpraHHUYEcKue coeAnHEeHWs, upbl. OOpasyromuiics Ha 1mo-
BEPXHOCTH OTOPOCOB aJIr€3MOHHBIH CIIOH CIIOCOOCTBYET HAIMIIAHMIO HA HHUX 3HAYUTEIBHOTO KOJIHYECTBA
NecKa, IUIAKOB M IPYTUX MUHEPaNbHBIX YacTHl. [lecok, MpOHOCHMBIN Ha KPYMHOPAa3MEPHBIX OPTaHMYECKUX
3arpsA3HCHHUAX UCPE3 MCCKOJIOBKHU, BBIMAJACT B OCAAO0K B IICPBUYHBIX OTCTOﬁHHKaX, YTO 3aTPYAHACT BBII'PY3-
KY OCEBILIETO 0CaJKa, €T0 MEPEKaUKy 110 HIIOMPOBOJAM U BBITPY3KY COPOKEHHOTO 0CaIKa U3 METAHTCHKOB.

Takum o0pazom, 3ddeKTUBHOE yoaneHHe KPYNMHOPa3MEpPHBIX 3arpsi3HEHUH W3 CTOYHBIX BOJ IPU UX
MPOXO’KACHUH Yepe3 PEICTKH MO3BOIUT 00ECTIEYUTh HOPMAIBHYIO SKCILTYaTaIHIO MIECKOIOBOK, IEPBUYHBIX
OTCTOI\/'IHI/IKOB, MCETAaHTCHKOB U Tp}I6OHpOBOZ[OB nmogadyu OoCaJJKOB Ha MECTAaHTCHKH, a TaKXKEC ITOBBICHTH Kaydec-
CTBO OYHMCTKHU CTOKOB.

OueHouHasi HOpMa BHOCUMBIX OT 1 JKUTeNs KpyIMHOPa3MEPHBIX 3arpsA3HEHUI cocTapisieT nopsaka 20
r/gen cyT (8 1/To]] Ha YeoBeKa).

Pemierku SIBASIOTCS NMEPBBIM 3JIEMEHTOM BCEX TEXHOJOTMYECKHX CXEM OYHMCTKH CTOYHBIX BoJ. OHH
YCTAQHABJIMBAIOTCA B YIIUPEHHBIX KaHalaX Iepell MeCKOJOBKaMU. PeméTku MoryT ObITh HEMOABHKHBIMHU U
OABUKHBIMMU. Hauboiee pacpoCTpaHC€Hbl HEIIOABUKHBIC peIHéTKI/I, KOTOPEBIC U3rOTaBJIMBAIOT U3 METAJLIIU-
YECKUX CTEPIKHEH € 3a30pOM MeXIy HUMH 5...25 MM M yCTaHaBIMBAIOT HA MYTH JBWKEHHUS CTOYHOTO MOTO-
Ka BEPTUKAIBHO WK 101 yriioM 60...70° K Topu30HTY (JUis yI00CTBa OYMCTKU PEMIETOK OT 3arpsA3HEHMIA).

B GonbmIMHCTBE KOHCTPYKIHMI PENIETKH BBITIONHSIOT U3 PACHOJIOKEHHBIX MapajuieIbHO JPYT JPYTy
CTallbHBIX CTEP)KHEHW Pa3NIMYHOTrO cedeHusi (KPYIJIOH, MPSMOYTONBHOW, KIMHOBUIAHON WM WMHON (opmbr),
3aKpEIUICHHBIX B pame AJIsl 00eCeueH s MX KECTKOCTH.

[Ipu skcrutyatanuy peIéTKy A0JHKHBI IEPUOAMYECKH WM HENIPEPBIBHO OUMIIATHCS. 3arps3HEHus, 3a-
JACPIKUBACMBIC Ha CTCPIKHAX IPHU MPOLCKUBAHUN CTOYHOU BOJbI, CHUMAIOT MCXaHHUYCCKUMH Fpa6J'I$IMI/I 501050
BPY4YHYIO. YIIOBIICHHBIE Ha PEMIETKaX KPYITHBIE MPUMECH JOJKHBI TIOJBEPTaThCsl qPOOICHUIO B IPOOHIIKAX U
BO3BPAIIATHCS B TOTOK BOJBI NEPE PELIETKAMM.

Ileckonoexu mpeqHa3HAYECHBI IS BBIICICHUS MEXaHHYECKUX MpuMeceit ¢ pasmepom yactull 0,15
MM U OoJee (riecka, muiak, 00 creksa u ap.). [leckonoBKH JOMKHEI OBITh PACCUUTAHBI HA TAKYI0 CKOPOCTh
JBIDKEHUSI BOJIBI, TIPH KOTOPOH BBINAAAl0T TOJBKO HaubOoJee TshKeJble MUHEPAbHbBIC 3arpsA3HEHHs], MEJIKUeE
K€ OpraHMYeCcKHe YacTHIbI HE JOJKHBI OCECTh. Y CTAHOBJIEHO, YTO NPU T'OPU30HTAIBHOM JBM)KEHUH BOJIBI B
MIECKOJIOBKE CKOPOCTh JIOJDKHA ObITh He Oosiee 0,3 u He MeHee 0,15 m/c. Ilpu ckopocTtu nBmxeHus oosee 0,3
M/C TecoK He OyJeT ycneBaTh 0Cca)xIaThes B IIECKOJIOBKeE, Ipu ckopocTy MeHee 0,15 M/c B meckosioBke OyayT
OCaXI1aThCsl OPraHMYECKHE IPUMECH, YTO KpaiiHe HeXKeJIaTeNbHO.

Topuzonmanvhas neckonoeka — 3T0 YHUBEPCAIbHOE YCTPOHWCTBO, KOTOPOE YCIEIIHO HUCIONB3YeTCs B
OYMCTHBIX COOPYKCHUAX, KaK OOJIBIIIOTO MacmTa6a, TaK WU MaJioro. FOpI/ISOHTa.HBHI)Ie TIIECKOJIOBKHU IIpUME-
HSIIOT IPH JBM>KEHUH KUJIKOCTU B TOPU30HTAILHOM HampasieHnd. CTOYHAs BOJA MOCTYHAeT B IPSAMOYTOJIb-
HYIO0 EMKOCTh, M TIEpEMEIACTCs BJIOJIb HEe, TIPH 3TOM NIECOK OCEIaeT MOJI ASHCTBHEM CHIIBI TSDKECTH MO BCEH
JuinHe eMKocTH. OuunIIeHHas OT TecKa BOJa MEepeNIiBACTCs Yepe3 MONEepeuHyIo TIeperopoKy B KapMaH YH-
CTOHM BOJBI, M OTBOJUTCS HA MOCJIEAYIOMINE CTaAUH OUYUCTKH 110 TpyOonposoay. OceBinii Ha AHO MECOK CO-
Oupaercsi ckpeOkamu B OyHKep AJisl cOopa M yAaJeHus Mecka, 1 NepUOAMYECKH OTBOJUTCS Ha 00€3BOXKUBA-
Hue. O0beM Kamep JUTs IecKa clielyeT IPUHUMATh He OOJIbIIe JIByXCYTOYHOTO 00BeMa BHIMAJIAIOIIEro 0cal-
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Ka; yroJl HaKJIOHa CTEHOK KaMephbl K TOpu30HTY — He MeHee 50°. CKOMMBIIMICS TIECOK U3 HEOOJBIINX TIec-
KOJIOBOK yJAJISIIOT BPYYHYIO, @ U3 KPYIHBIX— IIPH HOMOLIH 3PIH(TOB U TUAPOIIICBATOPOB.

IleckonoBky UMEIOT clenyoliee 000pyIOBaHUE: MEXaHU3M /Il [IEpEeMEleHuUsl ocaika B OyHKep, Tua-
PO3JIEBAaTOPBI U HACOCHI IS YIAJICHUS OCa/IKa U3 MIECKOJIOBKU M TPAHCIIOPTa €ro K MECTY 00€3BOKMBAHUS WIN
Jpyroit 00paboTku. MexaHu3Mbl IPUMEHSIOTCS IBYX THIIOB: LIEITHBIE MJIH TeJie)KeuHble. LlenmHpie MexaH3Mbl
COCTOAT M3 JIByX OECKOHEYHBIX IIeTICH, PACIIONOKEHHBIX 110 KPasM IECKOJIOBKH, C 3aKPEIUICHHBIMU Ha HHUX
ckpeOkaMu. Y IHUIIA CKpeOKH IMepeMeIaioTcsl B CTOPOHY OyHKepa (IIPOTHB HAIPaBICHUS TE€USHHUS BOIBI), Tie-
pemeriasi Ipu 3ToM ocaiok. Llern n ckpeOku HaJl IECKOJIOBKOM MepeMeIaloTces B ee KOHell (110 TeYCHUIO BODI).
MexaHu3MBI TEJIEKEUHOIO THIIA COCTOAT U3 TEIEKKH, IepeMEIaeMOM HaJ MECKOJIOBKOM MO JABYM peibcaM
WJIN MOHOpEIIBCY BIIEPE U Ha3aj, Ha KOTOPOH moABenyBaeTcst ckpeOok. I1py Bo3BpaTHOM IBIKEHUH CKPEeOOK
MOJHUMAETCS. MexaHU3MBbI 1711 IepeMEILeHNsT Ocaika CI0KHBI U HEHAJIEXKHBI, TaK KaK SKCIUTyaTUPYIOTCS HaJl
BOJIOM BO BIakHOH cpene. HekoTophle MX KOHCTPYKLMHI UMEIOT MOBHYKHBIE 3JIEMEHTHI IO BOJOM.

OnBIT KCITyaTallidl TOPU30HTAIBHBIX MECKOJIOBOK ITOKA3bIBAET, YTO MPH Xopoiiei padorte > dex-
TUBHOCTH OCXICHUS MOXET NoCTUTaTh 75—81% Bcex MHHEpabHBIX 3arpsA3HEHUH, HAXOASIIUXCA B CTOU-
HOMH BOJE.

Omcmoiinuku — OCHOBHOH 1 HanboJee pacrpoCTpaHEeHHBIN THIT OYHCTHBIX COOpYKeHUH. B HUX oce-
JAI0T HEPACTBOPEHHBIC B3BEIICHHBIC YACTUIBl KaK OPraHUYECKOro, TAK U MUHEPAJIBbHOI'O IPOUCXOXKICHHUS.
OTCcTOMHUKY OBIBAIOT C TOPU3OHTAIBLHBIM JABKEHUEM BOJBI — FOPU30HTAJIBHBIE U C BEPTHKAIBHBIM JIBHKE-
HHUEM BOJIbI — BepTHKaJbHbIe. Kpome 3TOro OBIBalOT pagnanbHble OTCTOMHHUKH, B KOTOPBIX BOJIA IBUXKETCS B
panuaibsHOM HaIlPaBICHUH.

T'opuzonmanbHruviti omcmounuk — TIPSIMOYTOJIbHBIN, BBITAHYTHIN B HaIlpaBJICEHUU JBHXKEHUS BOJBI pe-
3epByap, B KOTOPOM OCBETJIsieMast BOAA JIBUKETCSI B HAIIPABICHUH, OJIM3KOM K TOPH30HTAILHOMY, BJIOJb OT-
croiiauka. [ my6una otcroitaukoB pasHa (H) = 1,5-4,0 m, mymHa - 8-12 H, a nmpuHa kopunopa - 3-6 M. Pas-
HOMEPHOE pacIipeie/ieHHe CTOYHOM BOJbI JOCTUIACTCsl IPU IOMOLIH ITOIIEPEYHOro JOTKa. ['opu30HTaIbHbIE
OTCTOMHHKH PEKOMEHLYeTCs IPUMEHSATH IIPU PACXO0AX CTOUHBIX BOJ cBbire 15000 M%/cyT. DddexTuBHOCTS
otrcrauBanus pocturaet 60 %. [IpoaomkuTebHOCTh OTCTanBaHus - 1-3 u.

Bepmuxanvuuiii omcmotinux — KPYTIIBIA B IJIaHE ¥ B OYEHD PEIIKAX CIIyYasx KBaJPaTHBIN xkKele300e-
TOHHBIN (pEekKe CTAILHOW) pe3epByap 3HAYMTEILHOU TITyOUHBI C IEHTPAIBHON TPYOOl U ¢ KOHYCHBIM JHH-
IIeM JJIs1 HaKOTIJIEHUS M YIUIOTHEHMsI ocajka. BepTukaibHble OTCTOMHUKY MPUMEHSIOT Ha OYMCTHBIX COOPY-
JKEHUAX IPOU3BOIUTENBHOCTRIO puMepHO 1o 10000 M3/CyT. OO6pabatbeiBaeMast BoZia TBUIKETCS BEPTHKAIBEHO
— cHu3y BBepx. COOp OCBETICHHOM BOIBI MpeaycMaTpuBaeTcs nepuepuilHbIMUA U paAHaIbHBIMU XKeJIo0a-
MU C 3aTOIUIEHHBIMH OTBEPCTUSIMU WJIM C TPEYTOJbHBIMU BOJIOCTUBAMHU.

Paoduanvusiti omemotinux — KPYTIIBIA B TUTaHE JKeJIe300€TOHHBIA pe3epByap, BRICOTa KOTOPOTO HEBe-
JIMKAa 110 CPAaBHEHUIO C €ro TUaMeTPOM, B KOTOPBIM OCBeTsieMasi BOAA MOJBOJUTCS CHU3Y B LIGHTP M U3JIHBa-
eTCsl uepe3 BOPOHKY, 0OpallleHHyI0 ITUPOKUM KOHIIOM KBepxy. Boma B OTCTOWHHKE ABMXKETCS OT IIEHTpa K
nepudepun B paJuaibHOM HaIpaBJICHUHU, OMM3KOM K TOPH30HTAJIbHOMY. PajuanbHble OTCTOWHHMKH 4Yalle
BCEro MCIOJB3YIOT TIPH PACX0Jax CTOYHBIX BoA Gomee 20000 m%/cyt. s yaaneHns ocamka CIyRKHT Mef-
JICHHO BpAIAIOIIAscs MeTaundeckas epMa ¢ YKperJIeHHBIMU Ha Hel CKpeOKaMH, Crpe0aroIiuMi 0Ca oK K
HEHTPY OTCTOMHHKA, OTKYJla OH HEMPEPHIBHO WM MEPUOAMYECKH BBIITyCKAeTCd WM OTKauuBaercs. OTHUM
KOHIIOM (epMa OIHMpaeTcsi Ha ONOpY B LEHTPE OTCTOMHHUKA, a APYI'MM — Ha TEJIEKKY, JBUTAIOLIYIOCS I10
CTCHKE OTCTOHHHMKA.

Knaccudukaius 0OTCTOHHUKOR:

— IO TEXHOJIOTHYECKOW POJIM: IENATCS HA MEPBUYHBIE OTCTOMHUKH (7151 OCBETJIEHHUSI CTOUYHON BO-
IIb1), BTOPHYHBIE OTCTOMHUKH (AJ1s1 OTCTAUBAHMS BOJBI, MPOLIEAIIEH OMOTOTUIECKYI0 OUUCTKY) U
TPETUYHBIE OTCTOMHUKH (U1 JOOYMCTKH), WIOYINIOTHUTENH, OCAIKOYIUIOTHUTEIIH;

— [0 HampaBJIEHHIO ABIKEHUS MOTOKA BOJBI: OBIBAIOT BEPTUKAJIbHBIE, TOPU3OHTAIBHbIE, PaIHallb-
HbIe (Pa3HOBHHOCTHU: C EHTPAIBHBIM, EpUPEPUIHBIM U C PAJUATBLHBIM TTOABIKHBIM BITYCKOM
BOJIbI) U HAKJIOHHBIE TOHKOCIIOMHEIE.

Buonozuueckasn ouucmka cmounsix 00

ADPOTEHKH TPUMEHSIOTCS TSI OYUCTKH XO3SIMCTBEHHO — OBITOBBIX BOJ, CTOYHBIX BOJ| IEJUTIOJIO03HO-
OyMaXHON MPOMBIIITIEHHOCTH U TIPA COBMECTHOM TOOYMCTKE OBITOBBIX U IPOU3BOJCTBEHHBIX CTOYHBIX BOJI.

OCHOBHOI METOJ OYHCTKH XO3HCTBEHHO-OBITOBBIX CTOUHBIX BOJI 3aKJIIOYAETCS B OKHCICHUH OpraHu-
YECKUX 3arps3HEHU MHUKPOOPraHM3MaMHu B CIEIUAIBHBIX a3PAllMOHHBIX COOPYKEHHUSIX. B aspannoHHBIX
COOPYKEHHSX MHUKpOOHasbHAas Macca NpeObIBaeT BO B3BEIICHHOM COCTOSHHH B BHUJIE OTICIBHBIX XIIOILEB,
MPEJICTABIISIIONINX COOO0H 300TIIeHbIE CKOTUICHHS MUKPOOPTaHMU3MOB, IPOCTEHINIX U OoJiee BEICOKOOPTaHH-
30BaHHBIX NpencTaButTeseil hayHbl (KOJOBPATKU, YEPBH, JUUYMHKH HACEKOMBIX), a TaKKe BOJHBIX TPHOOB U
IpoxoKed. DTOT OMOIIEHO3 OPraHU3MOB, Pa3BUBAIOIINXCS B a9POOHBIX YCIOBHUIX, HA OPTaHUMYECKUX 3arps3-
HUTEISAX, COJIEPKAIINXCS B CTOYHOW BOJIE, MOYYHJI Ha3BaHWE aKTUBHOTO Wia. Ha okucieHue B adpoTeHKH
BOJIa IOJDKHA MOJABATHCS MOCJE NPEeABAPUTEIbHON MEXaHNUECKOH 00pabOTKH B peleTKax, NeCKOIOBKaxX
MEPBUYHBIX OTCTOMHHUKAX.
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[Ipomeamast a3pOTEHK CTOYHAS BOJAa BMECTE C aKTUBHBIM HJIOM MOCTYMAET BO BTOPUYHBIA OTCTOWHHUK,
I7Ie aKTUBHBIA HMJI OTAENSETCA OT OYMILEHHON CTOYHON BOAbl. OTAENEeHHBI aKTUBHBIN WIJI CHOBA MEpeKavn-
BaeTCsA B KaHAJ Iepe]l adpOTEHKOM ISl AaJbHEHINEro UCIONb30BaHUsA. DTOT W HA3bIBAETCS LUPKYJIALUOH-
HBIM. B mpoliecce 04HMCTKM KOJIMYECTBO Mja B CBA3U C POCTOM MUKPOOPTaHM3MOB U HAJIMYUEM OpraHu4e-
CKHUX 3arpsi3HEHUI HEMIPEPBIBHO BO3PACTAET, IOATOMY YacCTh WIIa IPUXOIUTCS BCE BPEMS yIalsTh.

B camom Hagane mporecca npu CMELICHUN CTOYHON BOJBI C aKTUBHBIM MJIOM 3arpsi3HEHUSI cOpOUpY-
IOTCSI HA aKTUBHOM HJIE ¥ YaCTHYHO OKHUCIISIOTCS, B PE3yJIbTAaTe YEro Pe3K0 CHMXKAETCS OMOXUMHUECKas I10-
TpeOHOCTH CTOYHOM BOABI B Kuciopone. [lo cymiecTBy, 3arps3HeHHs U3BIEKAIOTCS JOBOJIBHO OBICTPO, MPH-
MepHO B TeueHue 2 4. YacTnuHas copOLusl HepacTBOPHUMBIX M KOJUIOMIHBIX BELIECTB MOXKET MPOUCXOJUTH U
Ipu HegocTaTke Kuciopona. Ha Bropoii craguu mpoliecca akTUBHBIH MII pereHepupyercsi, T. €. BOCCTaHaB-
JIMBAETCs €ro COPOLMOHHAs CIIOCOOHOCTD, a TaKKe OKHCIISIFOTCS 3a/iep’KaHHbIC paHee Ha WIIe 3arpsi3HEHUS.
CkopocTb NoTpeOIeHNsT KUCIIOPO/Ia Ha ATOM CTaIuM Mpoliecca 3HaYMTENbHO MEHbIIe, YeM B niepBoii. Ha Tpe-
ThEH cTaguu mporuecca uaeT HUTpUGHUKALKUI aMMOHUIHBIX COJIEH, CKOPOCTh NMOTPEOJICHHs KUCIOPOa 34ECh
CHOBA BO3pacTaer.

B 3aBucuMoctu 0T cmocoba MoAaydl M pachpenesicHus BO3AyXa a’pOTeHKH OBIBAIOT C MHEBMAaTH4e-
CKOMH, TOBEPXHOCTHOHN (MEXaHMYECKOW) a’paluell W ¢ a’pammei CMeImaHHoro Tuma. HeoOxomwMmbrid mis
HOPMaJIbHOI pabOThl a3POTEHKOB BO3AYX IOAAETCS KOMIIPECCOPaMH WM BO3LYyXOLYBKAaMHU IO COOTBET-
CTBYIOIIMM JaBJICHHEM II0 BO3AYXOBOJaM. PazinyaroT MeNKOMy3bIpUaTylo, CpeAHENY3bIpUYaTyio U KPyHHO-
My3bIpYaTyo aspanuio. [Ipu MenaKoImy3sIpYaToil a’payu KpyImHOCTh My3bIPHKOB BO3AyXa cocTasisier 1—4
MM, TIPH CpeaHemy3bIpuaToii—5—10 MM, mpu kpymHOmy3bipyaroii — Oonee 10 mMm. IlepdopupoBanubie
TpyOBl MOMEUIAIOT C OJJHOI CTOPOHBI a3POTEHKA ISl 00eCTIeYeHHUS IUPKYJIISIMY OTOKA B MTOTIEPEYHOM Ceyde-
Huu. OTBepCTHA B HUX AMAMETPOM 2—2,5 MM pacmosoxkeHsl Ha pacctossHuu 10—15 cM npyr ot apyra.

MexaHunueckast a3pauusi OCyIECTBISAETCS CIIEHUAIbHBIMA MEXaHUIECKUMH a3paTopaMu, KOTOpPbIE WH-
TEHCHBHO IIE€PEMEIIUBAIOT KHUIKOCTh U 3aCachIBalOT BO3AYX M3 arMocdepsl. B oredecTBeHHON U 3apyOex-
HOU TMpaKTUKe HauOoJblliee PacIpOCTpaHCHUE TONydWiIa MHEeBMAaTHYECKasl a’panus, HO Uil HeOOJNBIINX
YCTaHOBOK MPUMEHSIOT U MEXaHUYECKYIO adpalluIo.

ABPOTEHKHU-BBITECHUTEN!N - UIMHHBIC KOPUAOPHBIE COOPYXEHHS, B KOTOPHIX BOAA M aKTHBHBIM HJI
MOJIAIOTCS B HAYaJI0 COOPY)KEHHs, a WIOBasg CMECh OTBOJUTCS B KOHIlE €ro. Takue aspoTeHKU COCTOST U3
HECKOJBKHX KOPUIOPOB U MOTYT OBITH CO BCTPOSHHBIM pEreHepaTopoM W 0e3 Hero. J[IMHA Takux al’po-
TeHkoB pocturaet 50-150 m u 06veM ot 1,5 10 30 THIC.M".

ADBpPOTEHKH, paboTaIofe C pereHepaTropaMiu, OOECIeUHBAIOT CTAOMILHOCTh Mpollecca OHOXUMHYE-
CKOM OYUCTKH CTOYHBIX BOJA. lIpoliecc u3BneueHus 3arpsi3HEHUH U3 BOABI OTHENIEH OT OKUCICHHS UX B aK-
TUBHOM HJIE, TIO9TOMY COOCTBEHHO a3pPOTEHKH MPOEKTHUPYIOTCS Ha MEHblIee BpeMsl NpeObIBaHUS B HHUX
CTOYHOM BOJBI, TAK KaK MX 33Jaya — W3BJEKaTh 3arpsA3HeHMs. B pereneparopax OKUCISIOTCS 3arps3HEHNUS,
3ajiep>kaHHbIC HA aKTUBHOM Wiie. B HMX aKTHUBHBIM WIJI HAXOAMTCS Ooiee JuMTeNlbHOe BpeMs. Takoil crocod
OYHMCTKH, KOTJa B COOCTBEHHO adpOTEHKaX MPOTEKAeT MepBasi CTaus Impoliecca, a B pereHeparope — BTopas
U TPEThS CTaJlUM, TIO3BOJISIET YBEIWYUTh KOHIICHTPALMIO 3arps3HEHUH, PUXOAALIYIOCS Ha Wi. B asporeHke
NoJyIep)KuBaeTcs 0ObIYHAs Harpy3Ka Ha W, B PEreHepaTope OHa MOBbImaeTcs. TakuM o0pazom, cpemHss
Harpy3ka Ha WJI BO3pacTaeT, M 3T COOPYKeHHs padoTatoT Oonee 3ddexTuBHO. [[puMeHeHre a3pOTEHKOB €
pereHepaTropamMu MO3BOJISIET YMEHBIIUTh OOIIMK CTPOUTENBHBIA 00beM 3TuX coopykenuid Ha 10—20% no
CPaBHEHMIO C 0OBEMOM OFHOCTYIIEHYATHIX a3POTEHKOB.

Haunbonee BaxxHbIMH (hakTOpamHu, BIHSIONIMMHU Ha Pa3BUTHE M JKU3HECTIOCOOHOCTh aKTHBHOTO M, a
TaKXe KadecTBO OMOJIOTMUECKOW OYMCTKH, SIBJSIFOTCS TeMIlepaTypa, HaJu4yhe NMUTATEeNbHBIX BEIECTB, CO-
JepKaHue PacCTBOPEHHOTO KUCJIOPOia B MIIOBON cMecH, 3HaueHHe pH, mpucyTcTBHE TOKCHYHBIX BEILECTB.

[ocie Bcex cTamuii OYMCTKHU Tepes; COPOCOM B €CTECTBEHHBIE BOJIOEMBI JUIsl 00e33apakuBaHMsI CTOY-
HBIX BOJI (y/1aJleHue MUKPOOPTaHM3MOB) IPUMEHSIOTCS XJIopupoBanue, Y ®-o0e33apakuBaHue.

Du3uKo-XuMuyeckas OYUCmKa CMOYHbIX 600

Yamie Bcero u3 GpU3HKO-XUMHUYECKHX METOJIOB MPUMEHSIOTCS KOATYJISIuUs, afacopOusi, SKCTPaKIus, a
TaKXKe IIEKTPOIIU3.

DJIEKTPOJIN3 3aKIII0YAETCsl B Pa3pyLICHUH OPraHMYECKUX BEUIECTB B CTOUHBIX BOJAX M M3BJICUCHHH Me-
TaJIJIOB IPU MPOTEKAHNUH 3JEKTPHUYECKOTO TOKA.

Just u3pnedeHuss GEHOIOB M3 CTOYHBIX BOJ MOXKHO IPUMEHSITh DKCTParupoBaHUE OyTHIIAIIETATOM U
JUH30TPOTIAIOBBIM 3(pHUpOM.

Jsisl OYMCTKU OT MEJKHX 4YacTUL He(TENPOAYKTOB MPUMEHSAIOT KOArYJISIHThI, 00pa3yloufe XJombs, K
KOTOPBIM MPWIKIMAIOT 3TH YaCTHIIBI. 3aTeM XJIOMbs YJANSIOT B OTCTOWHUKAX MM (roTaTopax ¢ MOMOIIBIO
BO3JIYIITHBIX ITy3bIPHKOB, ITOIXBATHIBAIOIIIX 3TH XJIONbS U BBIHOCSIIMX UX HA TIOBEPXHOCTH. B KadecTe Koa-
TYJISIHTOB UCHOJB3YIOT Cylb(haThl altoMUHMSA U kese3a. OCHOBHAS 00JacTh MPUMEHEHHs KOaryJIsHOHHON
OUYHUCTKH — yJaJIeHHE U3 CTOYHBIX BOJI KOJUIOMIHBIX IPUMECEH.

Jiist TiryOOKOM OYMCTKH CTOYHBIX BOJI OT PACTBOPHMBIX OPraHUYECKUX coeqUHEeHU ((peHosoB, necTu-
LIUJIOB) MCIOJB3YIOT METOA ancopouun, 3hhekTUBHOCTD KoToporo konednercs oT 80 1o 95 % B 3aBucHUMO-
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CTH OT XUMHUYECKOH MPHUPOIBI aJICOPOCHTA, BETHYUHBI aJICOPOUPYIONICH TOBEPXHOCTH, a TAKIKE OT CTPYKTY-
pHl ¥ CBOWCTB yIIaBIMBAeMbIX mpuMecei. OUHIaeMyr0 BOJY IMPOIYCKAIOT 4epe3 (QUIbTP, 3arpyKEHHBIH
COpOCHTOM, WM MPOCTO NO0ABISIOT B He€ U3MENbUEHHBINA copOeHT. B KadecTBe aicOPOCHTOB HMPUMECHSIOT
TOp(, OMMIIKH, KOKCOBYIO MEJIOYb, 30JIbI, IUTAKK U JAPYTHE MAJIOIICHHbIE BEIIECTBA, KOTOPhIE OOBIYHO yiaa-
JISTIOTCSL WJTA COKUTAKOTCSI TTOCIIE OJHOPAa30BOT0 MCIIOJIb30BaHUs. ECu ke 3arps3HsIolee BEIECTBO WIH al-
COpOEHT TPEICTABIAIOT ONPEACNEHHYIO IIEHHOCTh, TO aIcCOpPOeHT pereHepupytoT. CaMbiM 3(hPeKTHBHBIM, HO
Y CaMbIM JIOPOTHM COPOCHTOM, SIBIISIETCS aKTUBUPOBAHHBINA YT OJIb.

Jlyis u3BNeYEHUS U3 CTOYHBIX BOJ METAJUIOB (IIMHKA, MEJIU, XpOMa, HUKEJS, CBHHIIA, PTYTH, BaHA U,
Maprasiia), a TaKkke COCIMHCHHI MBIIIbsKa, (ocdopa, MUAHUIOB UCTIOIB3YETCs HMOHOOOMEHHAS OYHCTKA C
MPUMEHEHUEM CHHTETHYECKUX HOHOOOMEHHBIX CMOJL.

JlononHuTeNbHAS TUTEpATypa

1. Beromkun, A.I'. OCHOBBI MH)XCHEPHOW 3allUTBI OKPYXKAIOMICH cpensl: ydeOHOe mocoOue /
A.Tl'. Beromkun. - 2-¢ u3a. uchp. u non. - Mocksa-Bonorga: Uudpa-Uuxenepus, 2016. - 456 c.:
Wi, Ta0n., cxeM. - buommorp. B kH.. - ISBN 978-5-9729-0124-1; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=444182

2. Beromkun, A.I'. MmkeHepHas 3ammrta ruapocdepsl 0T cOPOCOB CTOYHBIX BOJ: y4eOHOE TOCO-
oue / A.I'. BetomkuH. - 2-¢ u3a. uchp. u aoim. - MockBa-Bomnorna: Uadpa-Urxenepus, 2016. - 296
C. : WL, Ta0J., cxeM. - bubmuorp. B kH.. - ISBN 978-5-9729-0125-8; To ke [ DnekTpoHHBII pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=444179

3. Axunun, H. U. [IpoMbIIUTIeHHAS KOJIOTHUS: IPUHIIMITBL, TIOIXO/IbI, TEXHHYECKUE PEIICHUS: yIeO-
Hoe nocobue / H. . AkunuH. - 2-e u3z., ucnp. u aomn. - lonaronpynusiii: Maremnexr, 2011. - 312 c.

KoHTpobHbIE BOIPOCHI /715l CaMONIPOBEPKU
1. Cnoco6sbl yTriIM3auy 0CaAKOB CTOUYHBIX BO/I.
2. HazoBuTe nporeccsl, Jexaliue B OCHOBE MEXaHUUECKOM OUMCTKU CTOYHBIX BOJ.
3. TlocnenoBaTenbHOCTh PACTIONOKEHUSI COOPYKCHUH MEXaHMYECKOW OYMCTKU CTOYHBIX BOJ B
TEXHOJIOTHYECKUX CXEeMaX.
KoHcTpyKkus penerox; ux npeaHa3HadeHue.
YeMy paBHA CKOPOCTb JABMKEHUS BOJbI B TOPU3OHTAIILHOM MTECKOJIOBKE?
Yemy paBHa 3PPEKTUBHOCTH OCAKICHUS B TOPU3OHTAIHHOMN ITECKOIOBKE?
Yro npencTaBisOT COO0H MEXaHU3MBI /IS IEPEMEIIEHUS 0Ca/iKa B OYHKEp MEeCKOJIOBKHU?
Krnaccugukanys oTCTONHUKOB 110 TEXHOJIOTUYECKOH POJIH.
YeMy paBHA IPOMYCKHAs! CIIOCOOHOCTH Pa3IMYHBIX TUIIOB OTCTOMHUKOB?
10 KoHcTpykus paguaabHOTO OTCTOHHHKA.
11. Pa3mepsl TOPU30HTAIBHOIO OTCTOHHHKA.
12. Yro npencraBisieT co00i aKTUBHBIHN WIT?
13. Oxapakrepu3yiite cTaguu nporecca 6MOIOrMYeCKON OYMCTKHA CTOYHBIX BO/I.
14. Kaxo#i w1 Ha3bIBaeTCs HUPKYISIIIMOHHBIM?
15. Kakue mporecchl poTeKaroT B pereHeparope?
16. Cucremsbl a3panyu B a3pOTEHKE.
17. HazoBuTe (hakTopsl, BIUAIOLINE HA KAUECTBO OMOJIOTNYECKON OUUCTKU CTOYHBIX BOJI.
18. HazoBuTe MeTOBI GU3NKO-XUMHUYECKONW OUYUCTKH CTOYHBIX BOJI.

©CoN O~

IIpakTuyeckoe 3ansaTue Ne 6. OcCHOBHbIe HANpPaBJEHHS CO3JAHUSI MAJOOTXOAHBIX U
pecypcocOeperaluux TeEXHOJIOTHH B Pa3JIMYHBIX 0TPACIAX MPOMBIILIEHHOCTH

Ilen}, [2360TBII O3HAaKOMHUTBCA C OCHOBHBIMU HAITPABJICHUSAMUH CO3JaHUSA MaJIOOTXOJHBIX U PECYPCO-
c6epera10m1/1x TEXHOJIOTHUH B PAa3JINYHBIX OTPACIIAX ITPOMBIINIJICHHOCTH.

3ajaHue:
1. U3yunTh TeopeTnuecKuii MaTepra no teme 3ausatud. CocTaBUTh KOHCIIEKT.

2. I[aTB OTBCTBI HA KOHTPOJIbHLIC BOIIPOCHI JIsI CAMOIIPOBECPKH.

IHops1OK BBINIOJIHEHN:
BrinosHeHne BhIIENEPEUNCICHHBIX 3aJaHUH.
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dopma OTYETHOCTH:
KOHCIIEKT; co0ece/joBaHue C TMpernojaaBaTeieM Ha OCHOBE KOHTPOJBHBIX BOIPOCOB JJISI CaMOIPO-
BEPKHU.

3aadus UL CAMOCTOSATEILHOM pa0OThL:
[TpopabGoTarh JIGKIIMOHHBIA MaTepHall, PEKOMECHIYEMYIO JTUTEPATypy C ICJIbI0 U3YUYCHUS U CUCTE-
MaTtu3annuu MaTepHana II0 TCMC 3aHATHUA.

PexoMeHIaIm 1mo BBIMOJHECHUIO 33/IaHUHU M MOATOTOBKE K MPAKTHYECKOMY 3aHATHIO

[Tpu moAroToBKE K MPAKTUYECKOMY 3aHSTUIO UCIIOJIB30BaTh B KAYECTBE UCTOUHUKA:

CkobGeneB, [1.0. Haumnywmwme poctymble TexHoyoruu: ydeOHoe mocobme / J[.O. Ckobernes,
b.B. bopasckuii, O.10. UeueBaToBa; AkaneMusi CTaHAAPTHU3AIUN, METPOJIOTUN U cepTUUKAIIH. -
Mocksa: ACMC, 2015. - 176 c. - ISBN 978-5-93088-160-8; To xe [Dnekrponnsiii pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=431029

Mamepuan 011 usyuenus Ha NPAKMUYECKOM 3AHAMUU

OcHoeHble HANpAaeji1eHus CO30aHUA MATIOOMXOOHBIX upecypcocﬁepezatomux mexHo02uil
6 menjiolnepzemuke

B snepreTrke HE00X0AMMO IIUPE UCIOIB30BaTh HOBBIE CIIOCOOBI CKUTaHMs TOIUIMBA, HAIIpUMeEp, Ta-
KHe, KaK C)KUTaHHE B KUILIILEM CJIOE, KOTOPOE CIIOCOOCTBYET CHIDKCHMIO COIEpPIKAHUS 3arpsi3HSIOLINX Be-
HIECTB B OTXOMSIINX T'a3axX; BHEJPEHHE Pa3pabOTOK MO OYHUCTKE ra30BBIX BEIOPOCOB OT OKCHIIOB CEPHI U a30-
Ta; 10OMBATHCS HKCILTYaTaLUH MBUICOYUCTHOIO 000pyIOBaHUS C MaKCUMalIbHO BOo3MOKHBIM KIIJI, mpu sTomM
oOpazytoyrocst 301y 3(p(EeKTUBHO HCIIOIB30BaTh B KAUECTBE ChIPbS MPH MPOU3BOACTBE CTPOUTEIBHBIX Ma-
TEPUAJIOB U B IPYTHX IIPOU3BOICTBAX.

Brepeeie TexHonorusi Lupkynupyromero Kumsimero Crnos (LIKC) Oputa mpuMeHeHa KOMIaHHEH
FOSTER WHEELER B nHeOombIoif MyHHIWTANBHOH ycTaHOBKe MomHOcThi0 110 MBT B mpoekte
Tri-State Nucla, CIIA, B 1987 roay. [lo3ke nepenniy Ha yCTaHOBKH cpenHeii MomHoctr — 2 X 300 MBT
Jutst sHeprokoMmnanuu r. Jxexconsuut B 2001 roay. B nmepuon ¢ 1998 mo 2004 rr. kommaHus rmocTaBuiIa
mectb LIKC - xotmos o6meit momaocThio 1500 MBT it KpymmHEHIIero mpoeKkTa B UCTOPHH PEKOHCTPYKIIUN
terutoanektpoctanimii (Ilompma). Mcnonb3ys ombit pabotel 6onee 400 ycTaHOBOK C KHIISIIUM CJIOEM BO
MHOTHX CTpaHaxX MHUpPa, KOMIIAHUS MTOCTOSIHHO PACIIMPSET BO3MOXHOCTH O0OPY/IOBaHUSI H COBEPIICHCTBYET
texuosiorun. bonee 300 KoTI0OB ¢ KumsamuM ciaoeM ocHoBaHbl Ha TexHojoruu LIKC. JlocTmkeHuss KOMITaHUA
OTMeueHB! peanu3anreii npoekra Jlaruma B [lonbine, KOTOPBIN ABISIETCS HOBATOPCKUM BJBOMHE — 3TO Iep-
BbIit B Mupe [IKC-koTen CBEpXKpUTUUECKOTO JAaBJICHUS, a TakKe KpymHeias B mupe yctaHoBka ¢ [IKC —
ee MOUTHOCTH cocTasiseT 460 MBT.

Texnonorusa LUKC, pazpaboTanHas KOMIIaHUEH, B IEPCIIEKTUBE MOXKET OBITH alallTUPOBaHA K yJIaBJIU-
BAaHUIO YTJIEKUCIIOTO ra3a AJisl CHIKEHMSI YTPO3bl T100aIbHOT0 HoTemsieHus. KoMmnanus B HacTosiiee Bpemst
pa3padaThiBaeT TEXHOJOTHIO KHCIOPOJHOTO CKUTAaHUS s BHeIpeHus Ha pabotaromux L[KC-kornax, a
TaKXe /7151 HOBBIX COBPEMEHHBIX YCTAaHOBOK. TE€XHOJIOIHsl KUCIOPOAHOTO CKUTAHHUS OTKPHIBAECT HOBBIE MEP-
CHEKTHBBI, IOCKOJIBKY MO3BOJISET IMOJIHOCTBIO YIIABIMBATh YIIIEKHUCIIBIH ras.

Huskuit ypoBeHb BEIOPOCOB SIBIISIETCSI OCHOBHBIM TpenmMyiecTBoM TexHosoruu LIKC, obecneunBato-
IIMM COOTBETCTBHE CaMBIM CTPOTMM DJKOJOTHMYecKMM HopMmaM. CTyleHdYaToe CKUTaHWe TOIUINBA B
LIKC-koTnax, a Takke OTHOCHTEJILHO HHU3Kasi TeMIlepaTypa 00eCIeunBaiOT JAIUTEIbHOE BPEMs HaXOXKACHUS
TOIJIMBA B TOIKE, YTO MPUBOJIUT K BBICOKOH A((EKTHBHOCTH CIKUTAHUS TOILIMBA ¢ 00pa3oBaHHEM MaJloro
KOJINYeCTBa OKcHa a3ota. CBs3bIBaHHE cepbl oOecrieunBaeTCsi J0OABICHUEM B TOTKY M3BECTHSIKA, a TAKXKe
NpUMEHEHUEM M30MpaTeIbHOI0 HEKaTATUTHYECKOTO BOCCTAHOBJICHUS B CIIy4asX HEOOXOIUMOCTH TOCTHKE-
HUsI OYEHb HU3KOTO YPOBHS BEIOPOCOB OKCHIOB a30Ta M CEPBI. JTH CIIOCOOBI CBSA3BIBAHUS CEPhI 3apPEKOMEH-
JoBaJM cedst Kak HanboJsiee SJKOHOMUYHBIC, U B OOJILIIMHCTBE CITy4aeB MPUMEHEHHE JIOTIOTHUTEIBHOTO Ia30-
ouncTHOrO 0obopynoBanus He TpeOyercs. [IpeumymectBa TexHomorun LIKC oco6eHHO 3aMeTHBI B MTPOEKTax
PEKOHCTPYKIMH 3JIEKTPOCTaHIUH. BEIOpOCH nnoKcHaa cepbl M TBEPABIX YaCTHII MOKHO CHU3UTH OoJiee ueM
Ha 90%, a BBIOPOCHI OKCHJIOB a30Ta — Oosiee ueM Ha 50%. BrIOpOCH yTieKHcIoro raza 4acTo CHIKAIOTCS Ha
25% win Oostee Osaromapsi CyIICCTBEHHOMY MOBBIIIEHUIO K.I1.JI. KOTJIA MPH 3aMEHE YCTapeBIIEro o00pymo-
BaHUSL.

B kauecTBe cieyroniero 3HaYMTeNFHOTO 11ara 1o pazsuthto Texnonorun [{KC xoMnanus npeioxu-
JIa TEXHOJIOTHIO MOCJIETHEr0 OKOJIEHHSI — MPSIMOTOYHBIN ApOTeHEPATOP CO CBEPXKPUTUICCKUM JIaBICHUEM,
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B KOTOpOM ucrnousb3yercsi TexHojorus BENSON ¢upmbl Siemens ¢ BepTUKaIbHBIMU TpyOaMH TOIKH JJIS
yCTaHOBOK MOIIHOCTHIO cBbIle 300 MBT. IIpumenenne texnonornn BENSON mno3BossieT coeAMHUTS Ipe-
umymiectBa Texnonoruu LIKC ¢ BbIcokoi# 3()(eKTHBHOCTHIO TEXHOJIOTHH CBEPXKPUTHIECKOTO JaBJICHUS T1a-
pa. Cepxkpurndeckas LIKC-TexHOIOTHS TOBBIMAET K.11.1. 010Ka Ha 5-10 % 10 CpaBHEHUIO C €CTeCTBEHHOM
OUPKYJSHEH, 9TO IPUBOANUT K YMEHBIICHHUIO Ta30BBIX BEIOPOCOB M KOIHMYecTBa 30761 Ha 5-10 %, a Taxxke K
CHIDKCHHIO IIOTPEOHOCTHU 3JIEKTPOCTAHIUM B TOIUIMBE M Bojae. Ha ceromHsAmHui NeHb KOMIIAHUS SIBISIETCS
Benymie komnanued B chepe npombinuieHHBIX [[KC-koTmoB, moctaBuB 6omnee 210 yCTaHOBOK MOIITHOCTBIO
1o 150 MBr.

VYcranoBku ¢ UKC mpon3BoacTBa KOMIOAHWU CIIOCOOHBI CKHUTaTh MPAKTUYECKH BCE BHUJIBI TOILIMBA —
BKJIIOYasl OTXO[bl, OOBIYHO IOJIKAIINE 3aXOPOHEHUIO. BO3MOXHOCTD CXXUraHHs pa3sHbIX BHIOB TOILIMBA
0c00EHHO BayKHA AJIS1 MPOMBIIIICHHBIX NPEANPHUATHH, Te OONbLIOe 3HaYeHHE UMEET MCIOJIb30BaHUE OTXO-
JIOB TPOU3BOJICTBA. [ MOKOCTH MO TOIIMBY — 3TO KJIIOYEBOH (hakTop 3(h(HEeKTUBHOTO UCIIOIB30BaHUS Pa3Iny-
HBIX OTXOJIOB.

TomnmBo u3 6uoOMacchl BKIKOYAET B ce0sl HATYPaIbHOE CHIPhE M OTXOIbI IIPOMBIIIJICHHBIX M IPYTUX
TEXHOJIOTHM:

1. OTXOmBI 1E€COXO3IUCTBEHHBIX MPEATIPUITHIA:
- IpEeBECHBIEC OTXO/BI;
- OTXOJBI JIECO3aTOTOBKHU;
- Kopa.
2. Otxonpl nepeBooOpadOTKH:
- o0pe3ku;
- OIWJIKH;
- JPEBECHBIH JIOM.
OTX0/BI LEIUTIOTI03HO-0YMasKHOT'O TIPOU3BO/ICTBA.
BricTpopacTymiye sHepreTHIecKue KyIbTyphl.
CenbCKoX03HCTBEHHBIE OTXO/IBI.
ITpoMbIILIIEHHBIE OTXO/bI ¥ TOIIMBO, MTOIYYaeMO€e U3 TOPOJCKOI0 Mycopa.

UroObl CHU3UTH BpeIHOE BO3JEHCTBHE YIIIS HA OKPYXKAIOUIYIO Cpeay, MHOTHE CTPaHBl 3aHSTHI TIOMC-
KoM OoJiee 3((PEKTHBHBIX M YHCTBHIX CIIOCOOOB MpeoOpa3zoBaHusl yrisl B He0OXoauMyto sHepruto. OnuH U3
Takux croco0oB — razudukanus yrius. B pe3ynprare rasudukanuu yrist o0pa3yercs CHHTE3-Ta3 — CMECh OK-
cHza yriaepola U BOJOPOAA, KOTOPBIA MOXKET IIPUMEHSTHCS B ra30BbIX TYpOMHAX IJIS1 BBIPAOOTKHU 3JIEKTPO-
sHepruu. BripaOoTKa 3IEeKTPO’HEPTrHH Ha OCHOBE Ipoliecca razuuKanuy yrias oOXOAMTCS TOPOXKE, YeM
CTPOUTENILCTBO OOBIYHON 3JIEKTPOCTAHIIMU, OIHAKO 3KOJIOTUYECKUE BHIFOJbI OYEBUAHBI: CHHTE3-TA3 MOXHO
OYHUCTUTH OT CEPBbI, TSHKEIBIX METAJUIOB U TBEPABIX YACTHUL, YTO ropa3fo TPyIHEE OCYIIECTBUTH B ABIMOBBIX
Tpybax, Korjia Yyrojib CXKHraroT Ha OOBIYHBIX AJIEKTPOCTAaHIMAX. KoJIryecTBO OTXOMIOB MPH 3TOM HE3HAYH-
TEJIEHO: CEPY MOXKHO UCIIONIB30BaTh B MPOMBIIIICHHBIX TPOIIECCaX, a MUHEPAILHBIN OCTAaTOK, KOTOPBIH TUIa-
BUTCS M BBINIAJIAET HA JTHO ra3u(uKaTropa B KaUyecTBE LIIaKa, MOXKHO IPUMEHSThH IPU CTPOUTENHCTBE AOPOT.
Bonee Toro, mpaBUTENBCTBEHHBIE KPYTH ceidac 00CYKIAIOT MOJMTHKY U TOPTOBBIE PaMKH, 00eCHeunBalo-
e KoHTpoJb BeiOpoca CO, Ha DIEKTPOCTAHIMSAX, U 3/1€Ch Ta3u(UKAIMS YTIISl MOXKET CTaTh XOPOIIMM TeX-
HUYECKUM pemieHreM. OHa HCHOIb3YyeT 3Hepruto Oosee 3(h(HeKTUBHO, yeM OOBIYHAS BIIEKTPOCTAHLMSA CO
CKUT'aHUEM YIS, ¥ BeIOpachiBaeT MeHble CO, Ha TO )K€ KOJIMYECTBO NMPOU3BEACHHOM 3eKTpo3Hepruu. 1 a-
3u(UKaysl YIiisi OTKPBIBaET TaKKe BO3MOXKHOCTB 0oJiee JIeNIeBOro 1 mpoctoro cnocoba ynasnuBanus CO,,
KOTOPBIM MOKHO OTBOJUTH 110 TPYOONPOBOAaM B MOA3EMHOE XPAaHHUJIHILE WM 3aKaYUBaTh B HCTOIIAIOIINECS
He(TSHBIE MJIACTHI C LENbIO MOBBIIEHUS HedreoTnaun. Y nanenne CO; U3 CHHTE3-ra3a A0 €ro COKUIaHus,
korja koHueHrpaius CO, BbICOKa M ra3bl HAXOATCA O] OONBIINM JaBICHHEM, OKa3bIBACTCS MPOLIE U Tpe-
OyeT MEHbBIIIUX 3aTpaT, YeM yJaBJIMBAaHHE €r0 B JILIMOBBIX TpyOax, TJe JaBJieHHE HIDKE M OH HAXOAUTCS B
CMECH C JPYTUMH OTPaOOTaHHBIMHU Ta3aMHU.

Henplii psig KOMIaHMA pa3padoTalid U MPeJIaraloT Ha PhIHKE TEXHOJOTHIO Ta3u(UKaIUK YIIIs — B UX
gncne «lemn», «General Electricy, «Siemens» u «Mitsubishi», oJlHaKO TEXHOIOTHYECKUE MPOIECCH PU
stom oTnuuatotcs. Hanpumep, «General Electricy ucnons3yeT BOAHYIO CyCIIEH3UIO AJIS MOJA4M YIJIs B ra-
sudukarop. B rexnonorun «lemn» ncnonp3yercs cxkaTblil a30T It HOAAYM B ra3udUKaTop MmiIOTHOTO MO-
TOKa PaCIBUICHHOTO YTJIA, TJIE OH CMEIIUBAETCSI C TTapoM | KUCIopooM Tipu Temmeparype 1400 - 1600 rpa-
nycoB Llenbcust.

Bricokue 3aTpaTsl Bce ele SBISIOTCS MPEMITCTBUEM Ha MYTH IIHUPOKOTO PaclpoCTpaHEHUs Mmpolecca
razuuKanuy yris Ui BeIpaOoTKH dekTpodHeprun. CoracHo nanHeiM [EA, 3aTpatsl ckopee Bcero OyayT
CHIDKATBCS TI0 ME€pE PACHIMPEHUS IPUMEHEHHUS Tpoliecca ra3u(uKaIuy yIiis.

oMW
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OcHosHble Hanpasienus cO30aHUA MATIO0MXOOHBIX U PECYPCOochepezaouux mexnonozuil
6 2ZOPHOIL RPOMBIUTIEHHOCIU

B ropuoii mpOMBIIIIEHHOCTH HEOOXOAMMO:

— BHEIPATH pa3paboTaHHBIE TEXHOJOTHU IO MOJTHOM YTHIW3AIMU OTXOJO0B, KaK MPU OTKPHI-
TOM, TaK U IPH MTOJ3EMHOM cioco0e TOOBIYH MOJIE3HBIX HCKOTIAEMBIX;

— IIUpPEe MIPUMEHSTh T€OTEXHOIOTHUECKUE METObI Pa3pab0OTKU MECTOPOXKICHUH HOJIE3HBIX HC-
KOIIA€MBIX, CTPEMSCh IPHU 3TOM K M3BJICUCHUIO HAa 3€MHYIO IIOBEPXHOCTH TOJIBKO LIEIEBBIX
KOMIIOHEHTOB;

— HCIONB30BaTh OE30TXOJHBIE METOABI OOOTAlICHUs U MepepaboTKH MPUPOAHOTO CHIPhS Ha
MECTE €ro J0ObIYH;

— IIUpe IPUMEHATH TUAPOMETAILTYpPrUUecKrue METO Bl MepepadoTKU Py/I.

KonuenTpatsl BbIcTpHHCKOTO MECTOPOXKACHHUS OTIIMYAIOTCS TEM, YTO B HUX HaXxoAuTcs A0 22 % menu
n 15-20 % xene3a. [Ipu pazpaboTke TEXHOIOTHYECKOW CXEMBI HEOOXOANMO M3BIIEYb, KpOME OJIaropo HBIX
METAaJIIOB, eule ¥ Meb. [IpeniokeHo 1Be cXeMbl MepepadoTKU: THAPOMETAILTYPriHUecKas 1 MUpOMETaLTyp-
THYECKasl.

I'mopomeramyprudeckas cxema BKIIOYAeT IPEIBAPUTENIPHOE CEPHOKHUCIOTHOE BBIIENAYMBAHUE C
JaJbHEHIINM U3BJICYCHUEM 30JI0Ta U3 TBEPAOrO OCTaTKa U MEIH U3 PacTBOPA.

[Mupomeramnypruyeckasi — BKIIOYaeT IUIaBKy KOHIIEHTpaTa Ha MEAHBIA KOJJIEKTOP C AaJbHEHIINM U3-
BJICYCHHUEM MEIH U 30JI0Ta.

W3Bneuenne 3070Ta B OCalOK MIPHU CEPHOKUCIOTHOM BBIIIEIAYHBAHIM COCTaBIsieT Oonee 99 %, a npu
nUpoMeTauTyprudeckom metoze - 98-99 %.

B Hacrosmee BpeMsi MPaKTUYECKH BECh CBHHEI] W3 CBUHEIICOACPIKAIIETO MUHEPAIHLHOTO CHIPhsI MOTY-
YaT MHPOMETAJUTYPIUYecKUMH crocodamu. OCHOBHOM W3 HHX — BOCCTAaHOBHUTENIbHAs ILIaXTHAas IJIaBKa
NpeBapUTEIbHO arJiOMEPHUPOBAHHOIO CBHHIIOBOTO KOHIIEHTpATa M MOCIeayonlee padhuHUPOBAHHE YEPHO-
BOTo MeTajuia. YaCTUYHO CBMHEI] TAKXKe MOJIyYaroT U3 OoraThiX (C cojepaHueM CBHHIIA Oojee 65 %) KoH-
LICHTPATOB PEaKLMOHHOM IJIaBKON B Pa3JIMUHBIX €€ BapHaHTax. TeM He MeHee IepeyrcIeHHbIE CIOCO0B! 00-
JaaoT PSIOM HEIOCTAaTKOB, CBOMCTBEHHBIX TUPOMETAJUTYPIUIECKUM IIPOLIECCaM B LIEIOM, B TOM YHCIIE:

1. Heo0XommMOCTh HCHONB30BaHHUA MCXOIHBIX MATEpHaJIOB C OTHOCHTEIBHO BBICOKMM (IO JCii-
CTBYIOIIIMM HOPMAaTHBHBIM AOKyMeHTaM He MeHee 30 %) comepskaHHEeM OCHOBHOTI'O MeTala.

2. MHorocTaguifHOCTh NMPOU3BOJCTBA CBHHLA U, CJIECAOBATEIbHO, OTHOCUTEIBHO HHU3Kas CTEIEHb
NPSMOTO M3BJICUCHHUSI METaJUIa B TOBAPHBIA MPOIYKT (HA CaMBIX MEPEAOBBIX MPEANPHUSITUSIX OT-
pacnu oHa coctaBisieT 91-93 %).

3. B xozge nepepaboTku psi COMYTCTBYIOIIMX METANIOB KOHUEHTPUPYETCS B MIPOMIPOIYKTaX, U3-
BJICYCHNE LICHHBIX KOMIIOHEHTOB U3 KOTOPBIX TpeOyeT NPUMEHEHHsI IOTIOJIHUTEIbHBIX TEXHOJIO-
ruueckux cxeM. [locnennee mpezacTaBisieT co0Oi CaMOCTOSATENBHYIO CIOXKHYIO TEXHHUYECKYIO
3a1aay.

4. Cepbe3Hasi SKOJIOTHMYECKasi OMACHOCTb IPOM3BOJCTBA BCIEACTBUE 0Opa3oBaHMs OOJIBIIOTO KO-
JMYECTBA T'a30B, B KOTOPbIE YXOUT 3HAYUTENbHAS YaCTh CO/ICPIKaIleiics B HCXOAHOM CHIphE Ce-
PBL

B cBs3u ¢ M310KEHHBIM OCOOBIN MHTEpeC MPEACTaBISAIOT pa3pabOTKM, HANpPaBIECHHBIC HA CO3JAaHHUE
THJPOMETAIUTYPIrHUECKIX TEXHOJOTHYECKHX CXEM ITONYYEeHHUs] CBUMHIIA M €r0 COeJAMHEHHM, Kak Ooyee Oe3-
OTMacCHBIX B JKOJIOTHYECKOM OTHOIIeHUH. [logapmnstomee GONBIIMHCTBO pabOT CBS3aHO C UCIIOJIb30BAHHEM
Hau0oJiee MUPOKO NPUMEHAEMBIX B IIPAKTHKE THAPOMETAIUIYPTUM CEPHON U COJISIHON KHUCIIOT, TO3TOMY pas-
palaTbIBaeMble TEXHOJIOTUIECKHE CXEMbI MOKHO Pa3JeNIUTh Ha XJIOPUAHBIC U CyJIb(aTHBIE.

XJOpUAHBIE THAPOMETATYPrHUECKUE CXEMBl OCHOBaHBbI HA 3aBUCHMOCTH PACTBOPHUMOCTH XJIOpHIA
CBUHIIA OT TEMIIEPATypPHl, TMO0 Ha CIIOCOOHOCTH OKHMCICHHBIX COSIMHEHNH CBHHLA PACTBOPSTHCS B KOHIICH-
TPUPOBAHHBIX PACTBOPAX XJIOPUAOB ILEIOYHBIX M IIEIOYHO-3€MENIbHBIX METaJUIOB ¢ 00pa3oBaHHEM KOM-
TJIEKCHBIX COEeIUHEHUM.

Jlnst mepeBojia CBUHIA U3 CylIb(HIa B XJIOPH] NPeAaramch pasHooOpa3Hble peareHThl: ra3000pas-
HBIH XJIOp, COJIsIHAs KHCJIOTa, pa3HOOOpa3Hble XJOPUCTBIE cOJM. BHUMaHue uccienoBareseil MPUBIEKIN
MSITKHE OKHCIUTENN — PacTBOPHI XJIOPHUJIOB METAJUIOB C MEPEMEHHOW BAJICHTHOCTBHIO: B TIEPBYIO OYepe.lb,
TaKOTO PacIpOCTPAHEHHOTO METAlIA, KaK JKene30. Pa3paboTKoi TEXHOJIOTHUECKHUX CXEM C HCIIOIb30BaHUEM
9TOTO peareHrta 3aHuManuch ucciaepoarenu CUIA, Anonun, Hopserun, ®panuun u np. B CHI" Gonpmoit
00BbEeM HCCIIEIOBAaHUN B 3TOM HampaBlieHUH MPOBeAeH B MIPKyTCKOM MOJIMTEXHUYECKOM MHCTHTYTEe, MHCTH-
TyTe Metaurypruu u oboramenuss AH KazCCP, MUCuC. B pe3ynbpTare npeiokeH paa TEXHOIOTHYECKUX
CXEM, pa3NnYaloUInXcs, TIaBHbBIM 00pa3oM, crocodaMy BBIBOJA M3 pacTBOpoB MeTayuioB. Haubonee paspa-
0OTaHHBIM U3 HUX U OJIM3KUM K CBOEMY OCYILIECTBJICHHUIO cuuTaercs crocob I'oproro 6ropo CLIA, TexHOMO-
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TUYeCKas CXeMa KOTOPOTO BKIIOYACT BBINICIIAYMBAHIE CBUHIIA TOPSYUM pacTBOpoM xuopuna xenesa (I11)
NaCl, BBOguMOTro 151 TOBHIIICHUST PACTBOPUMOCTH 00Pa3yIOMIETOCS XJIOPH A CBUHIIA.

[Ipu mocnexyromemM oXJIaXXI€HUH BBIIIEIOYSHHBIM CBUHEI] BHITAJAeT B 0CAJA0K B BHJIE€ YHCTOTO XJIOPH-
J1a, DIEKTPOIM30M pPAacTBOpa KOTOPOTO B PACIUIABICHHON ABTEKTHYECKOH CMECH XJIOPHAOB JUTHA M KaIHA
MOJTy4YarOT TOBAPHBINA MeTaul. BEIIEISIONMNACSA IPU JICKTPOIU3E XJIOP MCIONB3YIOT I PEereHepUPOBAHUS
pearenTa (puc. 1). Cioco0 UCIBITaH Ha OMBITHON YCTaHOBKE MPOM3BOAUTEIHHOCTHIO 230 KT CBHHIIA B CyT-
ku. [lo cpaBHEHUIO C CYyIECTBYIOIIEH TEXHOIOTHEH TOT mporecc Oosiee KOJIOTHYEH U, KpOMe TOTO, YIPO-
aeT nporeaypy pahuHUPOBaHHS CBUHIIA.

B menoMm mpu HMCMONIB30BaHUU XJIOPUIHBIX THIPOMETALTYPTHYECKHUX CXEM IepepabdOTKH CBUHEIICO-
JIEPKaIIero CHIPbS TMOJYYEHBl YIOBIECTBOPUTEIBHBIE PE3yIbTaThl, @ BO3MOXKHOCTh JOCTHKCHHS BBICOKOW
CTCTICHH W3BJICUCHUS CBUHIIA OTKPBIBACT MMEPCIICKTHUBEI JIJIS MX TIPUMCHCHUSI.
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Puc. 1. TexHosoruueckas cxema rnepepadoTKi CBUHIIOBBIX KOHIICHTPATOB

CynbdarHble THAPOMETAJUTYPIUYECKUE CXEMBI C MCIIOJIb30BAHUEM [UIS BCKPBHITUS MCXOAHOTO CBHIPHS
CEpHOM KHCIIOTBI M3y4YeHBI JOCTATOYHO XOPOLIO, YTO CBS3aHO C JICHICBH3HOW W JOCTYITHOCTHIO TOCIE/-
Heil. Kpome Toro, Gosiee HHU3Kas pacTBOPHUMOCTH Cylb(ara CBHHIA TI0 CPaBHEHHIO C Cyilb(aramu Jpyrux
[IBETHBIX METAJUIOB 00ECIIEYNBACT OOJIBIIYIO CEIEKTHBHOCTD THIPOMETAILTYPIHYECKMX CXEM Ha OCHOBE 3TO-
T'O COCJIMHEHHSI.

[IpennoxenHast TeXHOJIOTHYECKas cxema (pHc. 2) BKIIOYAET CIEAYIONINE CTaJNH: aBTOKJIABHOE OKHC-
nenue cynbduaa cBuHIA J0 cynb(dara, aMUHHOE BBIIENIAYNBaHIE Cyb(ara CBUHIIA TIPU KOMHATHOM TemIie-
parype, 00paboTKa aMHHHOT'O pacTBOPA YIJIEKHCIIBIM Ta30M JUIsi OCa)KJCHUSI OCHOBHOTO KapOOHaTa CBHUHIA
(«Oeoro cBUHIIA»), pereHeprupOBaHNE aMUHHOTO PACTBOPA U3BECTHIO M BOCCTAHOBJIEHHE OCHOBHOTO Kap0o-
HaTa CBHHIA YIJIEPOJOM WM DJIEKTPOJIMTHYECKOE BBIICIICHUE CBUHIIA HAa HEPACTBOPHMBIX TIpadUTOBBIX
AIEKTPOAAX.

IloMumMO aMHHOB, B KauecTBe pacTBOpHUTENEH Cyib(ara CBHHLA ONPOOOBaHbI M JPYTrUe€ pearcHTHI:
KCUJINTBI, I'NIUKOJIA, TJIMLCPUH, aMMI/Ia‘IHO'aMMOHHﬁHOCYHBq)aTHBIe pacTBOPBI, — HO UX HUCIIOJIB30BAHUC HE
IIPUBEJIO K YIYUIICHHUIO TEXHUKO-O3KOHOMHUYECKUX MoKa3arteJiei.
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Puc. 2. Cxema nepepaOOTKN CBHHEIICOAEPIKAILETO CHIPhS BHIIIEIAYNBAHUEM B aMMHAYHOM PacTBOPE
cyinhaTa aMMOHHS

B 1enom cienyer oTMETHTh, YTO, KaK XJIOPUAHBIE, TaK U CyJb(aTHbIE KACIOTHBIC THAPOMETAILTYPTH-
YeCcKHe CXEeMBbI 1mepepaboTKN CBUHEIICOIEPKAIETO ChIPhsi HE HAIJIH CBOETO MPAKTHYECKOTO MPUMEHEHUS,
HECMOTPS Ha BBICOKHE ITOKA3aTeIH 110 CTETICHN MCIIOIb30BaHUS CHIPhs. B mepByro ouepesp 3T0 00bsICHIETCS
HH3KOH PacTBOPUMOCTHIO Cyib(aTa U XJIOpHIa CBHHIIA B BOJIE.

ABOTHasi KUCIIOTa TPEACTaBIseT OO0 aKTUBHBIM OKUCIUTENb CyIb(QHUIHBIX MHUHEPAIOB M B COUYETa-
HUH C BBICOKOH PAacTBOPHMMOCTHIO HHUTpPaTa CBHHIIA €€ HCIIOJIb30BAaHUE TMO3BOJISAET JOOUTHCS XOpPOIIUX pe-
3yJBTAaTOB NPH CO3/IaHHU THAPOMETAILTYPIHMYECKHX CXEM NepepabOTKH CBHHEIICOJEPIKAIEro CHIPbs (pHC.
3). B kauecTBe OKHCIHTENs ONPOOOBAHBI KaK HEMOCPEACTBEHHO Aa30THAs KHUCIOTA, TaK U €€ COeIUHe-
Hus. [lokazaHo, 4TO cTeneHb W3BJIEYEHHS CBHMHIIA B PAcTBOp AocTuraeT 92—96 % mpu CTeneHn OKUCIIEHUS
ranieaura 98-99,5%.
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Tosapmeii CeMBeLIRpiR U npoLyeT

Puc. 3. HurpaTtHasi rugpoMeTaiuTypradeckas cxema rnepepadoTKi CBUHEIICOAEPIKAIIETO CHIPhSI

B 11e710M 5KOHOMHYECKYTO 11e71ecO00pa3HOCTh TPUMEHEHHS! KMCIIOTHBIX THIPOMETALTYPIrHUSCKUX TEXHOIOTHYe-
CKUX CXEM ISl TIepepabOTKU CBUHEIICOJICPIKAIIIETO ChIPhSi MOYKHO CHHMTATh JIOKa3aHHOMW. [I[poBeICHHbIC MCTIBITAHHS
JIEMOHCTPHUPYIOT SKOJIOTHYECKYI0 0€30I1acHOCTb MCTIOB30BAHMS YKA3aHHBIX CXEM T10 CPABHEHUIO C TMPOMETAIITYPIrH-
YECKUMH MPOLIECCAMH.

OcHoesHble Hanpasienus CO30AHUA MATIOOMXOOHBIX U PECYPCOCcHepezaouux mexHonozuil

6 Memaniypzuu

B 4epHOi1 1 LIBETHOW METAUTYpIUX MU CO3JAHUN HOBBIX NPENNPUATUI U PEKOHCTPYKLMH ACUCTBYIOIIMX
IPOM3BOJCTB HEOOXOANMO BHEIPEHUE O€30TXOIHBIX M MAaJOOTXOAHBIX TEXHOJOIMYECKHX IMPOLeccoB, obec-

NCYMBAKOIIUX:

BOBJICYECHHE B MepepadOTKy ra3zo00pa3HbIX, XKHUJKUX M TBEPIBIX OTXOJOB IMPOU3BOJICTBA,
CHIDKEHHE BEIOPOCOB U COPOCOB BPEAHBIX BEIIECTB C OTXOJSIIMMH Ta3aMH M CTOYHBIMH BO-
JlaMu;

nepepaboTKa B IOJHOM 00BEME BCEX IOMEHHBIX U (DEPPOCIUIABHBIX LIUIAKOB, a TAKXKE CyIIe-
CTBEHHOE YBEJIHMYECHHE MAacIuTaOOB MNepepabOTKH CTaJelJIaBUIbHBIX [UIAKOB W IUIAKOB
LIBETHOH METAJIypIruH;

pe3Koe COKpallleHHe pacxoJI0B CBEXKEH BOJBI U YMEHBIICHHE 0OBEMOB CTOUYHBIX BOJI IyTeM
JALHEWIIET0 pa3BUTHSI U BHEAPEHUsT OE3BOIHBIX TEXHOJIOTMYECKHX IMPOIECCOB M OECcCTOY-
HBIX CUCTEM BOJOCHAOKEHHUS;

noBbIieHre 3Q(QEKTUBHOCTH CYHIECTBYIONIMX U BHOBb CO3/[aBa€MBIX MPOIIECCOB yJIaBIUBa-
HUS TOOOYHBIX KOMITIOHEHTOB U3 OTXOMAIINX T'a30B U CTOYHBIX BOJ;

HIMPOKOE BHEAPEHHE CYXHUX CITOCOOOB OYHCTKH Ta30B OT MBUTH JUIS BCEX BUOB METAJLTYPrH-
YEeCKHUX MPOM3BOJICTB U U3BICKaHUE 00Jiee COBEPIIEHHBIX CIOCOOOB OUYUCTKH OTXOJIAIINX Ta-
30B;

yrunuzanus cnadbix (Menee 3,5% cepbl) cepocoAepikallinX ra3oB IEPEMEHHOTO COCTaBa Iy-
TEM BHEJIPEHUS Ha NPEANPHUATHAX LBETHOH MeTaTypru 3QQeKTUBHOrO crocoda — OKHucC-
JIEHUS JUOKCHUJA CEPhl B HECTALIMOHAPHOM PEKHUME JBOMHOIO KOHTAKTUPOBAHHS;

Ha MPEeINpUsATHAX LBETHON METAJUIypIUu YCKOPEHHE BHEAPEHHs PecypcocOeperamommx as-
TOTEHHBIX IPOIIECCOB U B TOM UHUCJIE IIJIABKU B KHUJKOH BaHHE, YTO MO3BOJIUT HE TOJIBKO MH-
TeHCU()UIMPOBATH MPOLIECC MEPEePadOTKHU CHIPbs, YMEHBLIUTH PACX0/1 SHEPTOPECYPCOB, HO U
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PE3KO COKpaTUTh OOBEMBI OTXOJSIIUX ra30B U MOJYYHTh BBICOKOKOHIICHTPHUPOBAHHBIE Ce-
poconepxalie raspl, UCHONb3YEMbIE B NMPOU3BOJACTBE CEPHOW KUCIOTHI M 3JEMEHTAPHOM
CepBI;

— pa3paboTka W IMUPOKOE BHEIPCHHUE HA METAJUTYPTUYECKUX MPEINPUITHIX BBICOKOd(dek-
THBHOTO OYHCTHOTO 00OpYyIOBaHMs, a TAK)KE amlapaToB KOHTPOJS pa3HBIX IMapaMeTpoB 3a-
TPSI3HEHHOCTH OKPYXKAOIEeH Cpepl;

— OpIcTpeiimas pa3paboTKa U BHEAPECHHE HOBBIX MPOTPECCHBHBIX MAJIOOTXOMHBIX U 0€30TX0I-
HBIX TPOIIECCOB, NMES B BUAY O€3OMEHHBIN M OECKOKCOBBII MPONECCHI MOMYyUEHHs CTaIH,
MOPOIIKOBYIO METaJUTypIHI0, aBTOTEHHBIE IMPOIECCHl B IBETHOW METAILIYPTUH W ApPYyTHE
MEPCIEKTUBHBIC TEXHOIIOTHUECKUE MPOLIECCHl, HANPpaBIEHHbIE HA YMEHbBLICHHE BEIOPOCOB B
OKPY>KaIoIIyIO Cpeay;

— pacmupenue mpuMeHeHUs MHUKpodnrekTpoHnkn, ACY, ACY TII B MeTamrypruu B LEsIX
SKOHOMHUH PHEPTUU M MaTepHajoB, a TaKKe KOHTPOJSI 00pa30BaHUsI BEIOPOCOB 3arpsi3HSIO-
HIMX BEUIECTB M UX COKPAILCHHS.

K HOBBIM TEXHOJIOrHYECKHM IpoleccaM B YEPHOH METAITypTUU OTHOCSTCS: TEXHOJIOTHYECKUH Mpo-
I[ECC MOJy4YeHHUs] CHHTETHYECKOTO YyT'yHa B MHAYKIIMOHHBIX IeYaX M OECKOKCOBBIHM, O€30MEHHBIN MpoIecc
MIPSIMOTO BOCCTAHOBIICHUS JKeJIe3a U3 JKeJIe30PyTHBIX KOHIIEHTPATOB C MMOMOMIBIO BOJOPO/IA HIIA IPUPOIHOTO
raza. CyTb 3TOH TEXHOJIOTHH COCTOUT B TOM, YTO MEJNKOPa3IpOOJICHHBIN JKENe3HbIH KOHIIEHTPAT, CMEIICH-
HBIHA C BOJIOW, B BUJIE ITYJBITHI TTOJIAIOT C MIOMOIIBIO0 HACOCOB IO TPyOe ¢ MECTOPOKIACHHS Ha METaJUTypride-
ckuii KoMOMHAT. Bosa oTnensercs B cenuaabHBIX OTCTOWHUKAX W BHOBB IOCTYMHAeT B BOAoobopoT. U3 py-
JIbl Oyiarofiapsi CrielMaIbHBIM J00aBKaM M 00pa0oTKe BO Bpallarommxcs 0apabaHaxX MOJydYarOT OKATHIIINA —
KoMKU chepuueckoit hopmbl pazmMepoM 2—30 MM. DTH OKATBIIIK HAMPABJSIOTCS B MIAXTHYIO 1Me4yb. TaM B
MIPOIIECCEe B3aMMOJICUCTBHS C BOJAOPOAOM (WIIH MPUPOIAHBIM Ta30M) OKCHIIBI Kelle3a BOCCTAHABIUBAIOTCA JI0
MeTaiia. B pesyibrare oOpasyercs rybuaroe skene3o — mnosygadpukar, comepxamuii 10 85% OCHOBHOTO
KOMITOHEHTa, KOTOPBIA OTIIPABISETCS HAa MEPEIUIaBKy B AJEKTpornedax. Tak MoMy4aroT BBICOKOKAYECTBEH-
HYIO cTajb. B pe3ymprare cokparmaercss TeXHOJIOTHIECKH MUKI (OTCYTCTBYET AJOMEHHOE W KOKCOXUMHUYE-
CKO€ TIPOU3BOICTBO), SKOHOMSTCS PECYPCHI, YMEHBIIAEeTCS MOTPEOHOCTh B BOJIE, MPAKTUIECKH OTCYTCTBYIOT
BpEIHBIE BEIOPOCHI.

HoBpIif TeXHOIOTHYECKHUI MPOIIECC TMOMYUYSHHSI CHHTETHYECKOTO YyTYHA B MHIYKIIMOHHBIX TeYax Oc-
HOBaH Ha WCIIOJIb30BAaHUU OTXOZOB, 00Pa3yIONINXCs Ha MalIMHOCTPOUTEIHHBIX 3aBojax. KaduecTBo uyryHa,
BBITIJIABIISIEMOTO TaKUM CIIOCOOOM, BBICOKOE, YTO 00ECIeUMBACTCS M30TEPMUUECKON BBIICPIKKOW pacriaBa
IIPU IOCTAaTOYHO BBICOKUX TeMIlepaTypax. BelliaBka yyryHa B MHIYKIHOHHBIX II€4aX PACIIUPSIET BO3MOX-
HOCTH IIPOU3BOJICTBA BBICOKOIIPOYHOTO YyTyHa Pa3IMYHBIX MAapOK M Ha3HAUEHUS, a TAKKe IMOIYICHUS YyTy-
Ha C IIApOBUIHBIM IpaguroM. MexaHndeckne CBOWCTBA Takoro yyryHa noutu Ha 100% Beliue, uem y cepo-
Tro. I[OCTOI/IHCTBaMI/I JaHHOI'0 METoAa ABJIAIOTCA BBICOKAaA IMPOU3BOJUTCIIBHOCTL, CHUKCHUE cebeCcTOMMOCTH
(10 cpaBHEHHIO C TPAIUIIMOHHBIMU crioco0amu) Ha 15-25%, ymeHbIieHHe O€3BO3BPATHBIX MTOTEPh OT yrapa
B 6—7 pas.

B COBpeMeHHOﬁ MCTAJUTYPruu CTaJIb BBIIUIABJIAIOT B KUCJIOPOAHBIX KOHBEPTEPAX, MAPTCHOBCKUX II€Uax
Y 3JIEKTPUUYECKUX MeYax (MEKTPOLYTrOBBIX U MHAYKIIMOHHBIX).

brnaronpusaTHeie TIEpCIIEKTUBH IS Tepexo/ia K OeCCTOYHBIM CHUCTEMaM BOJOCHAOKEHUS CO3JAr0TCS
NIPY 3aMEHE TEXHOJIOTUIECKUX MPOIIECCOB C MOTpeOieHneM BoIbl Ha Oe3BoiHbIe. HampumMep, 3aMmeHa MOKpOi
OUYHUCTKH T'a30B — CYXOii; THAPOTPAHCIIOPT — MTHEBMOTPAHCIIOPTOM; TIEPEX0]] Ha BO3YIIHOE OXJIAXKICHUE B
CYyXUX TPaJUpHAX; 3aMEeHa BOJIOOXJIAXKIAEMbIX KOHJIEHCATOPOB XOJOAMIBHBIX MAIllMH — BO3AYXO0OXJIaXKaae-
MBIMH U T.II.

BaXHBIM BKIIQJIOM SBISIETCS COBEPIICHCTBOBAHHE TEXHOJIOTMYECKOTO 00OpY/IOBaHUS, YTO COKpaIlaeT
YTEUKH B BOJIY CHIPbS, HEPTEIPOIYKTOB U IPYTUX BEIIECTB, 3aTPYAHAIOMINX UX OUYHCTKY.

OcHogHble Hanpasienus CO30AHUA MATIOOMXOOHDBIX U PECYPCOCHepecalouux mexHonozuil
6 XUMUYECKOUl U Hepmenepepadamuléalowieil NPOMbIUUIECHHOCU

B xumMundeckoit u HedrenepepadaTeiBaroliell MPOMBIIUIEHHOCTH B 0ojiee KPYMHBIX MaciTabax HeoO-
XOJIMMO UCIIOJIB30BaTh B TEXHOJIOTHUECKUX ITPOLIECCaX:

— OKHCIICHHE U BOCCTAaHOBIIEHUE C IPUMEHEHUEM KHUCIIOPOAA, a30Ta U BO3YyXa;

—  DJEKTPOXUMHYECKHE METOJbl, MEMOPAHHYIO TEXHOJIOTHUIO Pa3Je/CHHUs Ta30BBIX U KUAKOCT-
HBIX CMCCEH;

— OHOTEXHOJIOTHIO, BKIIFOUAs POU3BOJICTBO OMOra3a U3 OCTaTKOB OPraHUYECKUX POIYKTOB;

— METOIBbl PaJualdOHHON, YIbTPa(HOIETOBOM, HIEKTPOUMITYIbCHOW W TUIa3MEHHON HHTEH-
CU(PHKALNU XUMHUYECKHX PEaKLUH.
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OcHosHble Hanpasienus cO30aHUA MATIO0MXOOHBIX U PECYPCOochepezaouux mexnonozuil
6 MAWUHOCIpPOeHUU

B mammHOCTpOoeHNM B 001aCTH TallbBaHUYECKOTO MPOU3BOJICTBA CJIEIYET COBEPIIEHCTBOBATH MPOIIEC-
ChI BOJIOOYUCTKH, MEPEXOAUTH K 3aMKHYTBHIM MPOIECCaM PEHUPKYISIIIUU BOJLI U U3BJICUCHUIO METAIIOB U3
CTOYHBIX BOJ; B 00J1acTH 00pabOTKH METANIOB MINUPE BHEAPSATH MOTYICHHE AeTalei U3 IPecC-TIOPOIIKOB.

OcHosHble Hanpasienus CO30aHUA MATIOOMXOOHBIX U PECYPCOCHEPecaloOuUxX mexHoa02uil
6 UEJLTI0NI03HO-0YMANCHOTL RPOMBIUIEHHOCIU

B nemnrono3no-0yMakHOM TPOMBIIIUIEHHOCTH HEOOXOAMMO B TIEPBYIO OYepeb:

—  BHeIpSTh pa3pabOTKU MO COKPAICHUIO HAa eMHUIY IPOIYKIIMN PpacXo/ia CBEKeH BOABI, OTAaBas
MPEIOYTEHUE CO3TaHUI0 3aMKHYTHIX H OECCTOYHBIX CHCTEM MPOMBIILIEHHOTO BOIOCHA0KCHHUS;

— MaKCHMaJbHO HCIIOJNB30BATh IKCTPArHpPyEeMbI€ COCTUHEHHS, COJEpIKAIINECs B JPEBECHOM CHI-
pBe, UTS TTOTyYeHUs IEeTIEBBIX POIYKTOB;

—  COBEPIIEHCTBOBATH MPOIECCHI OTOSIMBAHMUS IEJUTIOIO36I C TOMOIIBIO KHCIOPOIa M 030HA;

—  yJIydmaTh mepepadoTKy OTXO/OB JIECO3aTOTOBOK OMOTEXHOIOTHYECKIMH METOJIaMH B II€TIEBBIC
MPOAYKTHI,

— ofecreynBaTh CO3/IaHUE MOIIHOCTEH MO mepepaboTke OyMaXKHBIX OTXOJIOB, B TOM YHCIE MaKy-
JaTypBI.

OcHoBHast TuTeparypa

1. Kykun, I1. IT. Ouenka Bo3eiicTBUS Ha OKpY’KalOIIyl0 cpely. DKcnepTru3a 6e301acHOCTU: y4eo-
HUK M MPaKTHKyM s OakanaBpuara u maructparypsl / [1. 1. Kykun, E. 1O0. Konecnukos, T. M.
Konecuukosa; MATU - Pocculickuii rocyqapCcTBEHHBIN TEXHOIOIMYECKHN yHuBepcureT um. K. O.
[uonkosckoro. - Mocksa: FOpaiit, 2016. - 453 c.

2. OcHOBBl WH)XEHepHOW »HKosoruu: ydeOHoe mocobue / B.B. lenucos, W.A. Jlenucosna,
B.B. I'yrenos, JI.H. ®ecenko; nmox pen. B.B. [lenuncosa. - Poctos-u//] : ®enunke, 2013. - 624 c. :
W, cXeM., TabJ. - (Beiciiee obpazoBanue). - ISBN 978-5-222-21011-6; To >xe [DneKTpOHHBIH pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271599

JlononHuTenpHas IUTEPATypa

1. JTapuonos, H. M. IIpomsbinuiennas skonorus: yueonuk amns 6axanaspos / H. M. Jlapuonos, A. C.
Psa6simenkoB; HarmonansHbIi uccienoBaTenbCckuil yausepeurtet. - Mocksa: FOpaiit, 2016. - 495 c.
2. ®upcos, A.N. Dxonorus TexHochepsl: yuedHoe nocodue / A.M. @upcos, A.D. bopucos; Muno-
opnayku Poccum, denepanbHoe rocynapCTBEHHOE OIOIKETHOE O0pa3oBaTEIbHOE YUPEKICHUE
BhICHIETO MpodeccruoHanbHOro oopazoBanus «Hikeropoackuil rocyjapCcTBEHHbBINH apXUTEKTYpHO-
CTpouTeNnbHbIM yHuBepcuter». - Hkunit Hoeropon: HHI'ACY, 2013. - 95 c.: tabn., rpad., ui.,
CXEMBI - bubnuorp. B KH.; To Ke [DNeKTpOHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=427427

3. AkunuH, H. W. TIpoMsinieHHast 3KOJI0THs: MPUHLIUIIBL, TOJIXO0AbI, TEXHUYECKHE PeIIeHus: yueo-
Hoe mocobue / H. Y. AkunuH. - 2-e 3., ucnp. u jgor. - Jonronpynusiii: Maremnexr, 2011. - 312 c.

KoHTpoasHBIE BOOPOCHI JJIS CAMOIIPOBEPKH
1. OxapakTepu3yiTe OCHOBHBIC MPHUHIIMUIIBI Pa3pabOTKH MajIOOTXOAHBIX M OE€30TXOTHBIX TEX-
HOJIOTHI.
2. Ha3oBuTe OCHOBHBIE HANpPABJICHHS COBEPIICHCTBOBAHUS TEXHOJOTHYECKUX MPOIIECCOB CHKHU-
TaHUs TOTUIMBA B TETUJIOIHEPTETUKE.

3. Yo Takoe razudukanus yriusa?

4. Yto co0o¥i MPeACTaBISAIOT THAPOMETAILTYPTHYECKHE CIIOCOOBI MOTyYSHHS [IBETHBIX METall-
70B?

5. HazoBuTe OCHOBHBIC HANpPaBIICHUS] SKOHOMUH BOJIbI B IIPOMBIIIIEHHOM TIPOM3BO/ICTBE.

6. Ha3zoBuTe OCHOBHBIE HANpaBJICHUS COBEPIIEHCTBOBAHUS TEXHOJIOIMYECKHX MPOILIECCOB B
MeTaJLTypPTUH.

7. Ha3zoBuTe OCHOBHBIE HANpaBJICHUS COBEPIIEHCTBOBAHUS TEXHOJIOIMYECKHX MpPOIIECCOB B
LEJUTIONI03HO-0YMaKHOH TPOMBIIIIIEHHOCTH.
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8. Oxapakrtepusyite mpobaeMy NoBbIIIeHUS 3PGEKTUBHOCTH yJIaBIUBaHM JUOKCHIA CEPHI Ha
IPEANPUATHIX IBETHOW METaJUTYPIHH.

9. HazoBuTe OCHOBHBIC HANPaBJICHUS MOBBIMICHUS 3(PPEKTUBHOCTA OYUCTKH CTOYHBIX BOJ OT
TSAKCIJIbIX MCTAJIJIOB HA MCTAJUTYPTHUYCCKUX U MAIIMHOCTPOUTCIIbHBIX MMPCATIPUATUAX.

HpaKaneCRoe 3ansaTue Ne 7. CucreMbl OﬁOpOTHOl"O BO)IOCHﬂﬁ?ReHI/Iﬂ Ha NMPOU3BOJIACTBE

[[enh pabOTHI: 03HAKOMHUTHLCS C HCIIOJIB3YEMBIMH CXEMaMU OOOPOTHOTO MPOMBINUICHHOTO BOJO-
CHAOXKEHUS.

3amaHue:
N3yuuth TeopeTuueckuii Mmatepuain mo reme 3aHsATusa. CoCTaBUTh KOHCIIEKT.

I1OpsAOK BBINOJIHEHUS:
1. 3yueHue TeopeTuueckoro Marepuana no teme 3auatus. CocraBieHHe KOHCIEKTA.
2. O6cyxaeHne MaTeprasa 3aHsITUSI COBMECTHO C IIPENoaBaTeieM.

dopma OTYETHOCTH:
KOHCIIEKT; co0ece/loBaHue C IMpernoaaBaTeIeM Ha OCHOBE KOHTPOJBHBIX BOIPOCOB LISl CaMOIIPO-
BEPKHU.

3aIlaHI/I$[ JUISL CaMOCTOSITCILHOMN DaGOTLI:

1. Hpopa60TaTL JIEKITUOHHBIN MaTtepHuall, pCKOMCHAYCMYIO JIMTCPATYpPY € LCJIbIO U3Y4YCHUA U CHU-
CTe€MaTU3aluu MaTrcpualia mo TcCM<C 3aHATHA.

2. IToaroToBUTHL OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI AJIA CAMOIIPOBCPKHU.

PexomMenganmuy 0o BEINOIHEHHUIO 3aJaHUM U NOJATOTOBKE K IPAKTUUYCCKOMY 3aHSITHIO

Mamepuaﬂ ons U3Y4€eHUAl Ha NPpAKMU4Y€CKOM 3aHAMuUU

BONBIIMHCTBO MPOMBIIUICHHBIX MPEANPUATHI SBISIOTCS KPYMHBIMH NOTpeOuTensmu Bonsl. Kak me-
TOJIBI UCTIOJIb30BaHMSI BOJIBI HA HYXKJbI TIPOU3BOJICTBA, TaK U ONpe/ACIeHNe TpeOyeMbIX Ui MPOU3BOACTBA
KOJIMYECTB U Ka4eCTB BOJbI BCELIEJIO 3aBHUCAT OT XapaKTepa TEXHOJIOTMYECKOro mpomuecca. Bona ucnomib3y-
eTcsi B MIPOM3BOJICTBE ISl pa3HOOOpa3HbIX Iiejeld. B kauecTBe OCHOBHBIX KaTETOPHUil MPOM3BOICTBEHHOTO
BOJIONOTPEOIEHHST MOTYT OBITh Ha3BaHBI: MCIIOIB30BAHHUE BOJBI ISl OXJIXKICHUS, ISl IPOMBIBKH, YBIIAXK-
HEHHUS, U TapooOpa3oBaHusl, sl THAPOTPAHCIIOPTA, B COCTAaBE MPOU3BOJAUMON MPOIYKIIUH U T. JI.

Vcrionp30BaHKe BOIBI LTS OXJIAXKICHNS UMEET MaclITaObl, 3HAYUTEIBHO TPEBOCXOASAIINE MACIITAOKI
BCEX OCTAIBHBIX BHUIOB IIOTPEOJICHHS BOJIBI, IPHYEM YACIbHBIN BEC 9TOM KaTeropuu B o0IeM o0beMe Ipo-
W3BOJICTBEHHOTO BOJOCHA0XKEHHs MPOJOIDKaeT pacTd. K 3TOl KaTeropum OTHOCSTCS PacXOJOBaHHE BOJIBI
JUTS. KOH/IGHCAIIMW Tapa, OTXOJSIIEr0 OT MapoBBIX TYPOMH 3JIEKTPOCTAHIUM, W WCIOJIb30BAHUE BOJBI IS
OXJIQKICHHS Pa3NMYHbIX Te4Yel, MallliH M anmaparypsl (MeTauryprudeckas, HedremepepadaTsiBaromias,
XUMUYeCcKasl POMBIIIIIEHHOCT | Jp.). Boja Ans mpoMBIBKH, 3aMOYKH H T.II. PACXOAyeTcs B OOJBIINX KO-
JMYECTBAX Ha HYXIBI IIEJUTIONO03HO-OyMaXXHOH, mepcTeoOpadaThIBaroIei, TEKCTUIBHON MPOMBIILICHHO-
CTH, IPOMBIIIICHHOCTH MCKYCCTBEHHOT'O BOJIOKHA M JAp. PacxomoBaHue BOABI Ha THAPOTPAHCIOPT pas3iiny-
HBIX MaTepUajoB NMEET MECTO B CAMbIX Pa3HOOOPA3HBIX OTPACISAX MPOMBIIUICHHOCTH (B TOM YHCIIE IIUIAKO-
30JI0y/IaJICHHE Ha TEIUIOCHJIOBBIX CTAHIUAX, TPAHCIIOPTUPOBAHKE IIUIAKA B JOMEHHBIX 11€XaX, TPAHCIIOPTH-
pOBaHHE OTXOJI0B 000TaTUTENHHBIX (PAOPHK U T. II.).

TpeOyembie a7si TPOM3BOACTBEHHBIX L€ KOJIMYECTBA BOJABI ONPECIISIOTCS B Pe3yiIbTaTe TEXHOJIO-
THYECKUX PacUeTOB, TaK ke KakK U TpeOyeMblie KOJIMYeCTBa TOIINBA, IIapa, dJEKTPOIHEPTHH H T. II., ¥ B 3HA-
YUTENBHOW CTENEHU 3aBHCAT (M3MEHSIOTCS) OT MPHHSATONW CXEMbI TEXHOJIOTHYECKOTO Tpollecca, TUMa HC-
noJjb3yeMoro o0opynoBanus u Ap. llpuBoaumMele B tuTeparype yAeabHbIe HOPMBI Pacxoa BOAbI Ha €AHHU-
Iy TIPOJIYKIINH, MOJYYeHHBIE B pe3yibTaTe 00padOTKU M OCpeTHeHUsT (PaKTHYECKUX JAHHBIX O PacxojioBa-
HUH BOJIbI MPOMBIIIICHHOCTHIO, MOTYT UCTIOJIB30BAThCS JIUIb JUISI TIPUOIMKEHHBIX TIPEABAPUTENBHBIX pac-
YETOB IO ONPEIEICHHUIO PEANONIaraeMbIX 00bEMOB MPOU3BOICTBEHHOTO BOIOMOTPEOIECHUS.

OnHoii u3 crenuUIecKux 0COOCHHOCTEH MPOU3BOJCTBEHHOIO BOAONOTPEOICHUS SBIISETCS 3aBHCHU-
MOCTh B psijie CIIy4aeB KOJMYECTBA UCIOJIb3YEMOM BOJIBI OT €€ Ka4ecTBa, B YACTHOCTH OT €€ TEMIIEPATYPHI.
Tak, BoAa, UCTIONIB3yeMast AJIs LeJe OXJIaKAeHUs, JOIKHA OTBOAMTE OT OXJIaXIaeMoll cpenbl (000opymoBa-
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HUSI) OTIpeNieIeHHOE KOJMYECTBO TeIlla (B eIWHUILY BpeMeHHt). UeM MEeHBUIYIO TeMIIEpaTypy UMeeT UCTIOIb-
3yemas BOja, TeM, OUYEBUIHO, MEHBIIE €€ MOTPeOyeTCs ISl TOTO K€ OXJIAAUTENBHOTO ddexTa. ITo 06cTO-
ATEIHCTBO OOYCIIOBIMBAET H3MEHEHNE PAcXo0/ia OXJIaKJAIOIeH BOJIBI TI0 CE30HAM Tofla: 3MMOM OH MEHBIIIE,
YEeM JIETOM.

HcknrounTenbHO BaKHOE 3HAYCHHE Ui MHOTHX OTpaciell MPOMBIIIICHHOCTH UMEET COONI0JeHHE
TpeOOBaHMIT OTHOCHUTENBHO JOMYCTUMOTO COIEPKaHHUS B UCTIOIB3yEeMOI BOJIEe pa3iINyHBIX BemlecTB. Tpedo-
BaHUS 3TH BEChMa PA3INYHBI U PA3TUYHBIX TEXHOJOTHYECKUX MPOIECCOB M B KOJIMYECTBEHHOM U B Kade-
CTBEHHOM OTHOLICHWH. Tak, BoJa, UCIONb3yeMasl sl OXJaXIEHHs, JOJDKHA HE 3acOpsTh TPYOKH XOJO-
JUIBHUKOB, HE 00J1a1aTh KOPPO3UOHHBIMU CBOWCTBAMH M MMETh 110 BO3MOXKHOCTH HHM3KYIO TEMIIEPaTypy.
3HaYuTeNbHAs KECTKOCTh OXJIAXKIAIOMIEH BOJBI TAK)KE HEXKENaTelbHA HM3-32 BO3MOXKHOCTH MHTEHCHUBHOTO
OTJIOKEHUS COJICH Ha CTEHKaX XOJIOAWIBHUKOB. Bosa, ucnonb3yemast Ui IPOMBIBOYHBIX IIeJIeH, He JOKHA
COJepKaTh BEILECTB, OTPULATEIBHO BIUIOIIMX HAa MPOMBIBAEMBII MaTepHall; HeXKeIaTeIbHO COJIEpKAHUE B
Hell coiiell, BRI3BIBAIONINX YBEIMUYEHHE PacXxoa MOIOIIUX BemecTB. I HEKOTOPHIX XMMHUYECKUX MPOU3-
BOJICTB TpeOyeTcsl yiajeHue W3 BOJBI PA3IWYHBIX COJIeH, ITyOOKOe OCBETIICHHWE BOJBI, yIAJCHHE U3 Hee
PacTBOPEHHBIX Ta30B M T. I. BrimoiHeHue TpeOOBaHMIA MPOM3BOACTBA K KAa4eCTBY HCIIOIB3YEMOU BOJBI
oOecrevunBaeT MOBHIIIIEHNE KA9eCTBA U YACIICBICHUE TTPOTyKITHH.

Pexxum pacxomoBaHusl BOJBI Ha MPOW3BOJACTBEHHBIC HYXKIBI OMPENEIseTcS PeKUMOM paboThl mpo-
MBIIUICHHOTO MPEANPHUITUS U METOAaMHU MCIOJIb30BaHMS BOJBL. B HEKOTOPBIX cilyyasx (B YaCTHOCTH, IPU
WCITIOJIb30BaHUN BOJBI [T OXJIAXACHUS) PAaCXOAOBAaHHE BOJABI HJIET MOYTH PAaBHOMEPHO B TEYEHHE CYTOK.
Nuorma Boga pacxomyeTcs IepruoINIecKy IS HATIOJHEHHUS B 3aIaHHOE BPEMS Pa3IIMIHBIX 0aKOB, BAaHH H T.
II. KpOMC N3MCHCHUA MHTCHCHUBHOCTU pACXOAdOBaHUA BOAbI B TCUCHHUE CYTOK, B PAAC CIIy4UacB JId IIPOU3-
BOACTBECHHOI'O BOI[OCH36)KCHI/ISI H€O6XOI[I/IMO YUYUTBIBATh OTMCUCHHBIC BBIINIC CC30HHBIC KoJie0anus BOAOIIO-
TpeOIeHwus..

TpeOoBanus OTAENEHBIX POU3BOJICTBEHHBIX MOTPEOUTENEH K CBOOOIHBIM HAlOpaM Ha BBOJAaX BECh-
Ma pa3jIMdHbl U 3aBUCAT OT THUIIA UCIIOJIB3YyEMOI'0 O60pyI[OBaHI/IH, BBICOTHI ITPOU3BOJACTBCHHBIX 3I[aHHI>'I uT.
n. B HEKOTOPLIX CiIydadX Ijid OTACIIbHBIX arperaTros, TpC6YIOIlII/IX IIogadyu BOABI 11O ITOBBIIICHHBIMU HAIloO-
pamu, MPeNCTaBISIeTCs 1eNecO00pa3HbIM YCTPpanBaTh MECTHEIE TIOBBICHTENBHEBIE YCTaHOBKH. Hepomyctumoe
CHIDKCHHE JaBJICHHH B BOJIOTIPOBOJTHON CETH MOXET MOBJIEUb 32 COOOW CHIDKEHHE PAacXOI0B BOJIBI, TIOJaBa-
€MOH K OXJIaXKIAIOIIHUM YCTAHOBKAM, UX [IEPETPEB WUIIU NTOPYY NMPOAYKIIMH.

Becbma BakHOE 3HAUEHHE UMEET OO0eCcTieueHIe JOCTATOYHON HA/IeKHOCTH CHCTEM IIPOU3BOICTBEHHO-
T0 BOJOCHAOKEHHA. Psim mpennpusaTuii He MOMyCKaeT HE TOJNBKO TepephiBa (Jake KPaTKOBPEMEHHOTO) B
noJgadye€ BOJAbI, HO M BCAKOI'O CHUXKCHUA IMOJAYH. HapyuleHHe YCTAHOBJICHHOI'O pEKHUMa moAa4u BOJAbI MOXKET
TIPUBECTH K CEPHE3HBIM aBapysIM O0OPYIOBaHHSA, TPUIHHSIONUM OONBIION MaTepruaIbHBIN yiiepd U omac-
HBIM JUTS KU3HU JIIOJIeH; I3MEHEHHE PeXUMa MOoIa4ull Wi U3MEHEHHE Ka4eCcTBa M0JaBaeMOU BOJIBI MOXKET
MOBJIEYb 32 COOOW yXyIlIeHue kadecTBa (Opak) MPOMYKIIMK MM PACCTPOUCTBO 00opymoBaHus. Takum 00-
pas3oM, obecriedyeHre BBICOKOW HAJIEKHOCTH CHCTEM MPOHM3BOJCTBEHHOTO BOJOCHAOKEHHS HEOOXOAMMO U C
COIMAJILHOMN, ¥ C IKOHOMHYECKOI TOUKH 3pEHUSI.

[Tpu BEIOOpE MecTa pacmoyIoKEeHHS TPOMBIIITICHHOTO MPEANPHUITHS HEOOXOJMMO YUUTHIBATH BOZMOXK-
HOC BJIMAHUEC €0 HAa MCCTHBIC IIPUPOJHBIC BOAOCMBI. CrouHble BOABI ITPOMBIIIJICHHBIX Hpe}:[HpI/IHTI/Iﬁ qacTo
OBIBAIOT CHIILHO 3arps3HEHBI, 2 MHOTAAa W TOKCHYHBI. Hamnexamas ouncTka OONBIINX KOJUYECTB CTOUYHBIX
BOJI CBsI3aHa C BechbMa OONbIIMMHU 3aTpaTamMu. COPOC K€ CTOYHBIX BOJ 0€3 JOCTATOYHOW OYMCTKHU BHI3BIBAET
HEJIOIMyCTUMOE 3arpsI3HEHNE BOJIOEMOB.

Kak nokanpHas HEZOCTATOYHOCTHh BOIHBIX PECYPCOB, TaK M HEOOXOIUMOCTH PE3KOTO YMEHBIIEHUS
00BEMOB CTOYHBIX BOJ OOYCIIOBJIMBAIOT HMIMPOKOE MPUMEHEHHE B TIPOU3BOJICTBE OOOPOTHOTO BOJOCHAOMKe-
HUSI ¥ TIOBTOPHOTO UCIIOJIb30BaHuUs Bo/ibl. COKpallleHne PacXol0B «CBEXei» BOJIBI MPHOOPETAET HE TOJIBKO
9KOHOMHMYECKOE, HO U TUTMEHWYECKOE 3HaueHue. PanuoHanu3aiusi UCIOJIb30BaHUS MPUPOJHON BOJABI B
MIPOM3BOJICTBE MOXKET B PsJIe CIy4YaeB MPUBECTH K CO3/IaHUIO MOITHOCTHIO 3aMKHYTHIX ITUKJIOB BOA000OPOTA,
NPU KOTOPBIX MPAKTHYECKH TPEOYIOTCSI MUHUMAJIbHBIE OTOOPHI CBEXKEH BOJBI M3 UCTOYHMKA. B peanbHBIX
YCIIOBUAX IMPU HAJIMYWU Pa3JIMIHBIX TpeGOBaHI/Iﬁ K Ka4€CTBY HCHOHI)3yeMOI>'I BOJALI U PAa3JIMYHOI'0 KaueCTBa
CTOYHBIX BOJ, 3aBUCSIIUX OT COCTaBa LEXOB MPOMBIIIJICHHOTO NPEANPHATHS, CUCTEMBI 00OPOTHOTO BOAO-
cHaOKeHHUsI MOAUGDHUIMPYIOTCS U YCIOKHSIIOTCSL.

Ha puc. 1a mokazana cxema 060pOTHOTO BOJIOCHA0KEHHS MTPH PA3IMIHOM KadeCcTBE COPOCHOM BOJIBI B
JIBYyX TPYIIax IIeX0B, T. €. KOT/Ia IEXH OJHOM TPYIIIBI HE JOITyCKAIOT MCIIOIb30BaHuUS BOMIbI, KOTOPYIO cOpa-
CBIBAIOT LEXU APYrod rpymmel. B 3THX YyCIOBUSX yCTpaMBalOT H30JMPOBAHHBIE OTCEKH OXJIAXKAAIOLIMX
ycTpoiicTB A u b, oTAenbHBIE TPYIITBEI HACOCOB Ha MUPKYIISITMOHHONW HACOCHOW CTAHIIMHM U OTHCILHBIC I10-
JTAFOIIIe BOJOBOIBI JIJIST BOJBI pa3HOTo KadecTBa. Ha puc. 16 mokazana cxema 000pOTHOTO BOJIOCHAOKEHHSI,
Ipy KOTOPOH LeXH OJHOHM Tpynmbl cOpachIBalOT BOAY, TPEOYIOLIYIO OMOJHUTEIBHOTO OCBETICHHUS B OT-
croitnukax. [locie oxnaxaeHus Boaa mojgaercs B 00€ TpymIibl LIEXOB €IUHON cucTeMol Tpyo.
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Puc. 1. Cxembl 060poTHOTO BOJOCHAOKECHUSI:
a - IPU Pa3IMYHOM KadecTBEe cOpachIBAEMOM BOABI OT PA3UUHBIX PYIII LIEX0B;
0 - mpu HEOOXOIMMOCTH MCTIOIH30BAHHUS OTCTOMHHUKOB B OJTHOM M3 TPYIIII [IEXOB.
A, b - U301MpOBaHHBIE OTCEKH OXJIAKIAIOIINX YCTPOICTB;
HC - nacocnas cranus

B mpakTuke mpon3BOJICTBEHHOTO BOJIOCHAOKEHHMS MOTYYMIIN IIUPOKOE TPUMEHEHUE CHCTEMBI OCIIe-
JIOBaTENILHOTO MCIOJIL30BAHMUS BOJBL. DTH CUCTEMBI (PHUC. 2) YCTPauBaloT, KOT/Ia KA4eCTBO BOJIbI, cOpachiBa-
MO OJTHUM MOTpPeOUTENIeM, JOMYCKAET €€ UCIOJIb30BaHUE NPYTUMHU NOTpeOuTensaMu. Tak, norpedutens |
cOpacsIBaeT BOJy HarpeTylo, Ho He 3arps3HeHHyio. OHa MOXeT OBITh NCTIONB30BaHa nmoTpedurensmu 1. Ec-
JIM KOJIMYECTBO BOABI, cOpachiBaeMoii moTpeduresem |, mpessimiaetr moTpedHOCTH 1exoB |, ee n30bITOK MO-
JKET MOCTYIaTh B OOILIUI CTOK.

% { .i--.l'—-.l"-l-r_.l'——-:--—f‘-rj

h—.——.—.—-—-h-—-- 'E—_-.-

- &fpoe

-

& armovwuEd

—

Puc. 2. Cuctema nocieoBaTeIbHOr0 UCIIOJIB30BaHNS BOIBL
I, Il - morpeduTenn

B HexkoTophIX cinydasx Boja U3 00OPOTHOTO LUKIA OAHOro moTpedutens A (puc. 3) mocie oxjiaxiae-
HUSI YaCTUYHO MCHONB3YeTCs AJIsl TPYIIIbI Ipyrux norpedureneii b, T. e. nmeer mecto komOuHams 000poT-
HOI'O BOJIOCHA0KEHUS U [10CIIEI0BATEIILHOIO UCIIONb30BaHUs Boibl. CHCTEMBI [10C/IEJ0BATEILHOIO UCIIONb-
30BaHUS BOJIbI MIO3BOJISIIOT 3HAUNTENILHO COKPATHUTh MO/IaYy CBEXEHl BOJBI U3 MCTOYHUKA U CHU3UTH 3aTPaThl
Ha BOJOCHA0KEHHUE MPEATIPUATHS B LIEJIOM.

paxdarouiee
yemapodcmeo

Puc. 3. KomOuHupoBaHHas cucteMa 000pOTHOTO M MOCIIEA0BATEIHHOTO BOJOCHA0KEHUSI:
A, b - motpebutenu
HC - nacocHas cranmus
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Ha kpynHBIX TpeanpUsTUsX, 3aHUMAIOIIUX OOJBIITYI0 TEPPUTOPHIO, MHOTIa OKAa3bIBACTCS PEHTA0CIb-
HBIM pa3fielicHUe CUCTEMBI MX 000POTHOTO BOJIOCHA0XKEHUS HA HECKOJIBKO OTJIENBHBIX CUCTEM - TI0 TPYIIIaM
IIEXOB C YCTPOHCTBOM HECKOJHKHX OJOKOB OXJIQXKIAIOIIUX COOPYKCHHMM | M HACOCHBIX cTaHIuil 2 (puc. 4).
Takast IeneHTpaIu3anus Mo3BOJISIeT CHU3UTD 3aTpaThl Ha COOPYKEHUE BOJIOBOJIOB M MarkucTpajeH B Tpejie-
JlaX TUTOIIAJKU, COKPATHTh CYMMapHBIC PAcXOJbl SHEPTUU HA TMOJA4y BOJBI U OJHOBPEMEHHO MOBBICHTH
HaJIKHOCTh BOJJOCHA0KEHHUSI.

\
| § |
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Puc. 4. JlenenTpann3oBanHas cucreMa 000OpPOTHOTO BOAOCHAOKEHUS:
1 - GJIOKM OXJTAXKAAMOIIUX COOPYKECHHMIA; 2 - HACOCHBIC CTAHIIUU

B psine cmydaeB B cucTeMe NMPOW3BOJCTBEHHOTO BOJOCHAOXKEHHS OTAETbHBIE MoTpeOuTenu (Iexu)
TpC6YIOT nmogadyd MM BOJbLI IO CYIIECTBCHHO PA3JIMYHBIMHA HaIllOpaMHu. TOFI[a B ICJIIX CHMIKCHUA pacxoa0B
OHEPIHUU Ha moAady BOABI JIsI OTACJIBHBIX I'PYHIT IMPOU3BOACTBCHHBIX HOTpC6HTCJ’ICI71 YCTpanuBarOT OTAC/Ib-
HBIE CETH pa3HbIX HAIIOPOB, T. €. IPHMEHSIIOT CBOe0Opa3HOEe 30HUPOBAHUE CHCTEMBI BOJOCHA0KeHNs. Takum
00pa3oM, Ha OHOW MPOMBIIIIEHHOH IUIOMIAaAKe MOTYT OBITH COOPYKEHBI OTACIBHBIC CHCTEMBI JUIS MTOJadH
BOJBI pa3JIMYHOro Ka4€CTBA, pa3HbIX TEMIICPATYP U pa3HbIX I[aBHCHPIfI.

Beccrounas cucrema BojocHaOkeHHs (pric. 5) OpraHM30BaHAa HAa OCHOBE OOBEIMHEHUS aBTOHOMHBIX
JIOKAITbHBIX 00OPOTHBIX CUCTEM IIEXOB M MPOM3BOJICTB B OOIIYIO (€IMHYIO) CXEMY HCIIOJIb30BaHUS TEXHUYE-
CKOMW BOJIbI HA IIPENITPUATHUH.
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Puc. 5. Cxema GeccTouHOMN CUCTEMBI BOJIOCHAOXKEHNUS C KACKAHBIM HCIIOJIb30BAHUEM
MIPOLYBOYHOM BOJIBL:

1 — Bomo3abop; 2.1 — HacocHas cTaHius 1-ro noabema; 2.2 — HaCOCHas CTaHIIUS 2-TO MOAbEMA;
3.1 — ounCTHBIE COOPYKEHUS MPUPOTHOHN Bobl, 4.1 — pe3epByap 4HCTON BOJBI; 5 — BOJOBOJIBL;
8 — BoonpoBoiHAas ceTh; 9 — ceTh 1 cOopa oTpaboTaBLIeH BOJBI U TPOAYBOK "YUCTOr0" 1MKJIA;
11 — noxanbHBIE 000POTHBIE CHCTEMBI ""AUCTOr0" IUKIA; 12 — XMMBOJZOOYNCTKA;

13 — nokanbHbIE 00OPOTHBIE CHCTEMBI "TPsI3HOrO" 1MKIIA; 14 — TEXHOJIOTHYECKHE MOTPEOUTEIH,
pacxopayrommue Boay 6e3 ocrarka; 15 — craHms 00e3BpeKUBaHUS CTOKOB; 16 — TpyOOIpOBOIBI
MPOIYBOYHOM BOJIBI U3 OOOPOTHBIX CHCTEM "TPSA3HBIX" IIUKIIOB

Ha puc. 6 npencrasiieHa cxema 000pPOTHOIO ITPOMBIIIUIEHHOI'O U TOPOJICKOIO BOIOCHA0KEHHS.
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Puc. 6. Cxema 060pOTHOTO IPOMBIIIIEHHOTO ¥ TOPOJICKOTO BOJIOCHAOKEHNS:

1 — mex; 2 — BHYTpHIEXOBOE O0OPOTHOE BOJAOCHAOKEHHE; 3 — JIOKaJIbHBIE (LIEXOBBIE) OUNCTHBIC
COOPY>KEHHS, BKITFOUas yTHIIN3ALNI0O BTOPHYHBIX OTX0/10B; 4 — 00IIe3aBOICKHE OYHCTHBIE COOPYKSHNS;
5 — ropon; 6 — ropojcKue KaHAIN3AIMOHHBIC OUYMCTHBIE COOPY)KEHHS; 7 — TPETUYHBIC OYHCTHEIC
COOPYIKCHHA, 8 — 3akauka OYHIIICHHBIX CTOYHBIX BOJ B IIOA3CMHBIC HCTOYHHUKH, 9 — nogadya OYMIICHHBIX
BOJI B TOPOJICKYIO CHCTEMY BoAOCHaOeHus; 10 — paccenBaroIii BBITYCK CTOYHBIX BOJ] B BOJOEM

OcHoOBHas nuTeparypa

1. Kykun, I1. TI. Ouienka Bo3eHCTBHS Ha OKPYXKAIOIIYIO Cpeay. DKcrnepTu3a 0e30macHOCTU: yueo-
HUK U TIpakTUKyM Juis OakanaBpuara u maructpatypsl / I1. I1. Kykun, E. }O. Konecunukos, T. M.
KonecuukoBa; MATU - Poccuiickuii rocyjapcTBEHHBIN TEXHOIOIMYECKUN yHUBEpcUTET uM. K. O.
[uonkoBckoro. - Mocksa: IOpaiit, 2016. - 453 c.

2. OcHOBBI WHXEHEpHOW »dKojoruu: ydeOHoe mocobme / B.B. [lenuncoB, W.A. [lenncosna,
B.B. I'yrenos, JI.H. ®ecenko; nox pen. B.B. Jlenucosa. - Poctos-0//] : ®enukc, 2013. - 624 c. :
W, cxeM., TabJ. - (Beicmee obpazoBanue). - ISBN 978-5-222-21011-6; To ke [DneKTpOHHBIN pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271599

JlononHuTENBHAS IUTEPATYpa
1. ®upcos, A.W. Dkomnorus texuocdepsl: yuedbHoe nocodue / A.U. dupcos, A.®. bopucos; MuHo-
OpHayku Poccum, ®@enepanbHoe TrocynapcTBEHHOE OMOJKETHOE 00pa30BaTEeNIbHOE YUpEexkIeHUE
BBICHIETO MPOodecCHOHATBHOT0 00pazoBanusi «HuxKeropockuii rocyaapCTBEHHBIN apXUTEKTYpPHO-
cTpouTenbHbI yHUBepcuTeT». - Hikuuit Hosropon: HHI'ACY, 2013. - 95 c.: Tabx., rpad., ui.,
CXEMBbI - bubnuorp. B KH.; To xKe [DneKkTpoHHBIN pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=427427

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. HaszoBute 0o0nacTy NMpUMEHEHHs Ha MPOU3BOJICTBE DHEPreTUUYECKON BOABI, OXJIaXAAroIIen
BO/JIbl, Cpe000pa3yoiei Bo/ibl, MPOMBIBOYHOMN BOIBI.

2. OxapakTepu3yiTe OCHOBHBIC HAIPABJICHUS PAIIMOHAILHOTO MCIIOJIB30BAaHMS BOJIBI HA IIPE/I-
HOPUATHSX.

3. Kakwne ko3(pGUIMEHTH TPUMEHSIOTCS ISl OIEHKU 3()()EeKTHBHOCTH HCIIOTB30BaHUS BOJIBI B
npou3BojcTBe? Kak oHM paccunThIBatOTCS?

4. Kakue CymecTBYIOT TPYIHOCTH TPU CO3JJaHUN BOJIOOOOPOTHBIX CHCTEM ?

IpakTnyeckoe 3ansaTHe Ne 8. OCHOBHBIE HANPaBJIEHUS] MCMOJIb30BAHUS M YTHIN3ALUH
0TX0/J0B NIPOM3BOACTBA

ﬂeﬂb [22[6OTBIZ O3HAKOMUTLCA C OCHOBHBIMH HAIIPABJICHUAMU HUCIOJIB30BAHUA U YTUIHU3AllUU OTXO-
J0B ITPOMU3BOACTBA.
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3aHsTHE MPOBOJUTCS B MHTEPAKTUBHOU (popMme: oOydaronuecs IpeCcTaBiIsioT pe3eHTalli Ha 3a-
JTAHHBIC TEMBI U OOCYKIAIOT TOKJIa/bI.

3amanue:
[ToArOoTOBUTH JOKIIA/IBI HA TEMY:

1. OcHoBHEIE HaIrpaBJICHUA UCIIOJIb30BaHUA U YTHJIM3allU 30JIOIIIAKOBBIX OTXOJ0B.

2. OcHOBHBIE HaITpaBJICHUA MCIIOJIB30BaHUA U YTUIIW3allUU APEBECHBIX OTXOO0B.

3. OcHoBHBIE HaIlpaBJICHUA UCIIOJIb30BaHUA U YTHIIM3allUU aKTUBHOI'O WJIa.

4. OcHOBHEIE HaIlpaBJICHUA HMCIIOJIB30BAHHA W YTHJIM3alMKM JOMCHHBIX W CTaJICIIJIaBUJIBHBIX

IJIaKOB.

OcCHOBHEBIE HalpaBJICHUS UCIIOJIBb30BAHUA U YTUIIN3AllUU OTXOO0B HBeTHOfI MCTAJLIIYpPIruu.

6. OcHOBHBIE HaIlpaBJICHHUA HUCIIOJIB30BAHUA U YTUJIM3allUU OTXOJ0B XUMHYCCKOU U He(i)TeXI/I-
MHYECKOM IMIPOMBIINIJICHHOCTH.

o

ITopsI0K BBIIOTHEHUSL:

1. 3acmymath U 00CYAUTH AOKJIA/BI.

2. I1o maTepuanaM JOKJIaI0B IOATOTOBUTH OTYET IO MPAKTHYECKOH pabore «OCHOBHBIC HAIpaBJe-
HUS UCIIOJIb30BAHUS U YTHIIM3AIMH OTXO/I0B ITPOU3BOJICTBAY.

dopma OTYETHOCTH:
OTYeT 110 IPAKTUIECKOM paboTe.

3ajaHus JUIs CaMOCTOSITeJIbHOW PabOThI:

1. TIpopaboTaTh peKOMEHIYEMYIO JUTEPATYPY, PECYpCchl ceTu MHTEpHET ¢ Lenbio U3y4YeHUs U CH-
CcTeMaTU3aluy MaTepyualla 1o TEME 3aHATHUS.

2. [loAroToBUTH AOKIAABI IO TEME MPAKTUYECKOTO 3aHATHS.

PexoMeHmanuy o BRIMOJIHCHUIO 3aJaHMI U MOATOTOBKE K MPAKTHUCCKOMY 3aHSITHIO
OrTuer 110 HpaKTH‘leCKOﬁ pa60Te «OcHOBHEBIE HaIlpaBJICHUA HUCIIOJIb30BAHUA U YTHIIM3allUU OTXOAO0B
IMPOU3BOACTBA» JOJIKCH BKIIOYATDb!:
— KpaTKasd XapaKTCPHUCTUKaA COCTaBa U CBOWCTB O0TXO0A0B,
— HallpaBJICHUA HUCIOJIB30BAHUA U YTUIIHW3AlLlUU: CYHIHOCTb TCXHUYCCKOI'O PCIICHUSA (nepepa—
00TKH OTXO)Ia); BUJ nonyt{aeMoﬁ MMPOAYKIIHUH; obmactu ee IIPpUMCHCHUS.

OcHoBHast TuTeparypa

1. Kyxkun, I1. TI. Onienka Bo3eHCTBHSI Ha OKPYXKAIOIIYIO Cpeay. DKcrnepTu3a 0e30macHOCTH: yueo-
HUK M MpakTUKyM s OakanaBpuara u maructparypsl / I1. I1. Kykun, E. 1O0. Konecnukos, T. M.
KonecuukoBa; MATU - Poccuiickuii rocyjapCTBEHHBIN TEXHONIOTHUECKU yHUBEepcUTEeT M. K. O.
[uonkosckoro. - Mocksa: ¥Opaiit, 2016. - 453 c.

2. OcHOBBl UWHXEHEpHOW »HKkonoruu: yuebHoe mnocodbue / B.B. [lenucos, W.A. Jlenucosna,
B.B. I'yrenos, JI.H. ®ecenko; nox pen. B.B. Jlenucosa. - Poctos-#//] : ®enukc, 2013. - 624 c. :
WL, cxeM., Ta0J. - (Beicmiee obpazoBanue). - ISBN 978-5-222-21011-6; To xe [DneKTpOHHBIN pe-
cypc]. - URL: http://biblioclub.ru/index.php?page=book&id=271599

JlononHUTENBHAS IUTEPATYpa

1. DOxonorumsi: yue6Hoe mocobue / C.M.PomanoBa, C.B.CremanoBa, A.b. flpomeBckuii,
W.T". [llaiixueB; MunuctepctBo oOpa3oBaHusi U Hayku Poccum, @enepanbHOE roCyJapCTBEHHOE
O10/KETHOE 00pa30BaTeNIbHOE YUPEKICHHUE BBICHIETO MpodeccHnoHaIbHOro oopasoBanus «Kazan-
CKHM{ HAallMOHAJIBHBIN MCCIEA0BATEIbCKUN TEXHOJIOTMYECKUi yHUBepcuTeT». - Kasans: M3narens-
cteo KHUTY, 2014. - 372 c. : Tadmn., rpad., cxeM., wi. - budimorp. B kH. - ISBN 978-5-7882-1596-
9; To xe [Dnekrponnsiii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=428110

2. ®dupcos, A.W. Dkonorus TexHochepbl: yaeoHoe mocodue / A.. @upcos, A.D. bopucos; MuHo-
OpHayku Poccum, ®@enepansbHoe rocynapcTBEHHOE OrOJKETHOE 00pa30BaTENbHOE YUpEexkIECHUE
BbICILIETO NMpodeccroHalIbHOro 00pazoBaHusi «HIKeropoackuil rocyapCTBEHHBIN apXUTEKTYpPHO-

cTpouTenbHbI yHUBepcuTeT». - Hkuuit Hosropon: HHI'ACY, 2013. - 95 c.: Tabx., rpad., ui.,
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CXEMbI

- bubnuorp. B KH.; To xKe [D1eKTpOHHBIN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=427427
3. Beromkun, A.I'. OCHOBBI WHXEHEPHOW 3alUTHl OKpYXKAroIIeH cpeapl: ydeOHoe mocodue /
A.T'. BeromkuH. - 2-e¢ u3a. ucnp. u jnom. - MockBa-Bonorna: Madpa-Uuxenepus, 2016. - 456 c.:

Wi., Ta0J., cxeMm. - bubmorp. B kH.. - ISBN 978-5-9729-0124-1; To xe [DneKTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=444182

KOHTDOJIBHLIC BOITPOCHI AJId CaMOIIPOBCPKHU

1.

2.

[IpuBenuTe MaHHBIE IO XUMHYECKOMY COCTaBY U 00beMaM 00Opa30BaHMs 30JI0IIJIAKOBBIX OT-
X010B B POD.

HazoBute ocHOBHBIE HAIIPABJICHUS UCIIOIB30BAHUS 30JI0IIJIAKOBBIX OTXO0B.

[TpuBeauTe MaHHBIC IO XUMUIECKOMY COCTaBY M 00beMaM 00pa30BaHUS METAIUTYPTUUSCKUX
nnIakoB B PO.

HazoBuTte oCHOBHBIE HANpaBiieHUsS HCIOJb30BAaHUS JOMEHHBIX W CTaJCIUIaBUIIbHBIX IILIa-
KOB.

[IpuBenuTe naHHBIE MO XMMHYECKOMY COCTaBY aKTHUBHOro wmia. OxapakTepu3yilTe cyiie-
CTBYIOIIME CIIOKHOCTH ¥ TIPOOJIEMBI YTHIIM3AIIUKA aKTUBHOTO HJIa.

9.2. MeToan4yecKkue yKa3aHusi 10 BbINIOJTHEHUI0 KYPCOBO# padoThl

Hanbosnee BaXKHBIM MOMEHTOM CaMOCTOSITEIIBHOW paOOThI SIBIISIETCSI BBIMOJIHEHHE KYpPCOBOWA
pabotsl. BeimoaHeHne KypcoBoi pabOTHl IOMOTAaeT BHIPA0OTAaTh HABBIKK U TIPUEMBI CAMOCTOSTEIb-
HOT'0 HAYYHOT'O TIOMCKA, HABBIKM aHaJN3a, CUCTEMATU3aIllMi U IPaMOTHOTO M3JIOKCHHS MaTepualia
1o U30paHHON TeMe.

B xo/1e BBINOJHEHUST KYpCOBOW pabOThl 00yUYaIONINICS JTOJKEH MPOJIEMOHCTPUPOBATh YMEHHE
KOPPEKTHO (OPMYIMPOBATH 33a4H MPEICTOSAIIETO UCCIE0BaHUS, YMEHHE PACCMOTPETh IpodIeMy
C pa3IMYHBIX TOYCK 3PEHUS, MOJIB30BAThCS JIMTEPATYPHBIMH UCTOYHUKAMH, aHAIIM3UPOBATh HMEIO-
IIyrocs HHOOPMAIIHIO 110 MPodIIeMe, TPaMOTHO 000CHOBBIBAThH BBIBOJIBI U3 MPOJICTIAHHON PaOOTEHI.

BeinosHeHue KypcoBOW pabOThI BKIHOYAET CICAYIOIINE ITAIbI:

O3HAKOMJICHHE OOYYaIOIUXCsl C TEMAaTHKOW KYpCOBBIX PabOT M BBIOOP TEMBI KypCOBOM
paboThI, e€ coriacoBaHMe C MPENOaBaTeNIeM,;

O3HAKOMJIEHHUE C IPa)UKOM KOHTPOJIBHBIX MEPONPHUATHIA 10 BBIITOJHEHHIO KYPCOBOM pa-
0OTHI,

1o100p U MepBOHAYAIbHOE 03HAKOMJIEHHE C HEOOXOJUMOMN JTUTEPaTypoi o U30paHHOM
TeMe U OJJHOBPEMEHHO pa3paboTKa IlaHa KypCOBOW pabOThI;

YTBEPKACHHE IJIaHa KypCOBOM pabOThI MPEIo/1aBaTelIeM;

M3Y4YEHHUE U aHAJINU3 JUTEpaTypHBIX HCTOUYHUKOB, CUCTEMAaTU3alllsg MaTepualia 1o pasje-
nam;

coop u 00paboTka (aKTUUECKUX MAHHBIX HAa OCHOBE CTATUCTUYECKOM MH(pOpMaIuu,
nyOJIMKalui B crielMaIbHOM JIUTepaType, UX aHajau3, cCUcTeMaTu3alus, 00o0IeHue, co-
CTaBJIeHUE TaOau1, rpauKoB, TUarpamm;

HanucaHue KypcoBoi paboThl;

IIPEOCTaBIEHUE KYPCOBOW pabOTHI MTPENo1aBaTelio Ha IPOBEPKY;

N0paboTKa OTAETBHBIX YacTel KypcOBOH paboOThl ¢ yuy€ToM TpeOOBaHUM M 3aMeyaHUN
MpenojaBaTeis;

3aBepuieHre U ohopmiIeHuE KypCcOBOW pabOThl B COOTBETCTBUH C YCTAaHOBIIEHHBIMU Tpe-
OOBaHMSIMU,

c/1aya KypcoBoi paboThI IpenoaBaTesnto st ohOpMIICHHS T0MyCcKa K €€ 3aluTe;
3aIuTa KypcoBoi paboThI.

CtpyKTypa KypcoBO# pabOTHI:

BBEJICHHE,
OCHOBHas 4acTh,
3aKJIIOYEHUE,
CITMCOK MCITOJIb30BAHHBIX MCTOYHUKOB.
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Bo BBeseHnM 000CHOBBIBACTCS aKTYyaTbHOCTh TEMBI, €€ TEOpEeTHUYeCKash U MpaKTHYecKas 3Ha-
YUMOCTb, (POPMYIIUPYETCS LIeb U 337[a4 BHIIIOJHEHUSI KYpPCOBOM paboTHI.

B ocHOBHOIf yacTi Ha OCHOBaHWM M3Y4YCHHUS M aHAIHM3A JINTEPATypPHBIX HCTOYHUKOB M HOpMa-
TUBHBIX JIOKYMEHTOB JIOJDKEH OBITh MpEeACTaBiIeH (PaKTUYECKU MaTepuall 1o TeMe KypcoBoi pado-
Thl. OOLIME MOJIOKEHUS JOJDKHBI OBITH MMOJIKPEIUICHBI U MOSICHEHB KOHKPETHBIMU IpuMepamMu. 13-
JaraeMbplii MaTepHall MPH HEOOXOAMMOCTH CIEAyeT MPOWJLIIOCTPUPOBATh TaOIHMLIAMH, CXEMaMH,
auarpaMMami ¥ T.1. OCHOBHYIO YacThb CJEIYyeT JSIUTh Ha Pa3/elibl U IMOAPA3AeIbl, IPEICTaBIISIO-
mue coboil 3aKOHYEHHBIE B CMBICJIOBOM OTHOIIEHUH ()parMeHThl KypcoBOW paboTsl. B kaxmom u3
pa3lesioB KypcoBOW paboThl aHATM3MPYETCS OAWH M3 ACIEKTOB M3y4aeMON SKOJOTHYECKOI mpo-
0JIeMBl, pacCCMaTPUBAIOTCS CYIIECTBYIONIUE U NIPEJIaraéMble IMyTH PEIICHHs JaHHOH MPOOIIEMBI.

B 3akiroueHnn npuBoAsTCS 00001IaIONTIE BEIBO/IBL, SIBIISIOIINECS PE3YIbTaTOM BCECTOPOHHE-
ro aHaJIn3a BEIOPaHHOM TeMbl. BBIBOBI B 3aKIIIOYEHUN KYPCOBOM PaOOTHI TOJIKHBI CTPOUTHCS B CO-
OTBETCTBUH C LIEJBIO U 33Jja4aMH, YKa3aHHBIMU BO BBEJCHUU.

CrnucoK HMCIOJIb30BaHHBIX MCTOYHUKOB BKIIIOYAET LUTHPYEMYIO WM YIIOMHHAEMYIO aBTOPOM
autepatypy. OCHOBHBIE TpeOOBaHUS, MPENBSBISEMbIE K CIIMCKY HCHOJIb30BAaHHBIX HMCTOYHHKOB!
COOTBETCTBUE T€ME KYypCOBOW PabOTHI M MOJHOTA OTPAKEHHS BCEX ACIEKTOB €€ PacCMOTPEHHS, a
TaKKe pazHooOpas3ne BHIOB M3aHUI: HOPMATHBHEIE, CIIPABOYHbBIC, ydyeOHbIC, HAY4YHBIC, IEPUOIU-
YECKUE.

PabGoty c nureparypoii menecoo0pa3HO Ha4yaTh C U3y4eHHs OOMMX paboT Mo TeMe, a TaKKe
y4eOHUKOB M y4eOHBIX TocoOuii. [lanee pekoMeHayeTcs MepeidTH K aHannu3y MoHorpaduii i cTaTe,
paccMaTpUBaIOIIUX OTACIbHBIC aCIIEKTHl TEMbI KypCOBOM pabOTHI.

INogoOpanHast nuTEpaTypa U3y4aeTcs B CICTYIOLIEM IOPSIKE:

— 3HaKOMCTBO C JIUTEpPaTypoi, MPOCMOTP €€ M BBIOOPOYHOE UYTCHHE C ILEJIbI0 OOIIEero
Ipe/ICTaBICHUS IPOOJIEMBI M MOCIEAOBATEIbHOCTH U3JI0KEHHS MaTepuaia B KypcoBOH
pabore;

— O03HAaKOMJICHHE C HEOOXOAMMBIMU MCTOYHUKAMH, CIUIOIIHOE YTEHHE OTACIBHBIX PadoT,
UX U3y4YeHHUe, KOHCIEKTHPOBAaHWE HEOOXOIUMOr0 MaTepHania (Mpu KOHCIEKTHPOBAHUU
HEOO0XO0/IMMO YKa3bIBaTh aBTOPA, Ha3BaHUE PAOOTHI, MECTO M3JIaHUSs, H3AATEIBCTBO, TO]
U3IaHUs, CTPAHHULLY).

Kpurepusimu olieHMBaHUsI KypCOBOI paOOTHI SBISIOTCS: COOTBETCTBHE COACPIKAHUSI KyPCOBOM
paboTHl BEIOpaHHOW TeMe, CPOPMYIMPOBAHHOM LIENU M 33/1a4aM HMCCIICOBAHUS; TOJIHOTA PacKpHI-
THUSI TEMBI KYpPCOBOM pabOTHI; TPAMOTHOE U3JI0KEHNE MaTepraiia; opopMIIeHHE KypcoBOi paboTHI B
COOTBETCTBUM C YCTAaHOBJICHHBIMH TPEOOBAHUSAMHU.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCIIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA 1O JUCHUIIJIMHE

HNudopmannonHo-kommyHukatuBHble TexHonoruu (MKT) ucnoneiyrotes as:
— TOJIYYCHUA I/IH(l)OpMaIII/II/I IIpH IOATOTOBKE K 3aHATHAM;
— CO3JaHMs MPE3EHTALMOHHOTO COITPOBOXK/ICHUS TPAKTUUECKUX 3aHATUH;
— paboThI B JIEKTPOHHON MH(OPMAIIMOHHOH Cpejie.
CranpapTHOe JHMIIEH3MOHHOE ITPOrpaMMHOE 0OecrieueHue:!
— OC Windows 7 Professional;
— Microsoft Office 2007 Russian Academic OPEN No Level;
— AHTHBHpYCHOE IporpaMmmHoe obecrieueHue Kaspersky Security;
— CnpaBouHo-tipaBoBas cucrema «KoncymnbTanT Imrocy.
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11. OMUCAHHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJINMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA 1TO JMCIIUIIJIMHE

Buo Haumenosanue Ilepeuensv ocnoenozo
M 113
3auamus ayoumopuu 0bopyoosanus
1 2 3 4
Hoyt06yx hp, i
JIk JlekuuonHas aynuropust Bieonpoekrop Acer
m3 Ha6opaT9pHa HoyTt0yxk hp, 13 No 1-8
IIPOMBIIUIEHHOM 3KOJIOTUH Buneonpoexrop Acer
Oo6opynosanue - 10 1K i5-2500/H67/4Gb
KP 93 Nel (monutop TFT19 Samsung); -
npunrep HP LaserJet P2055D
O6opynosanue - 10 ITK i5-2500/H67/4Gb
CP U3 Nel (monuTop TFT19 Samsung); -
npuntep HP LaserJet P2055D
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OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHUSA

IMpunoxenne 1

MNPOMEXYTOUYHOM ATTECTAIIMUA OBYYAIOUUXCA MO JUCIHUILJINHE

1. Onucanue GoHJa OLIEHOYHBIX CPEACTB (IIACHOPT)

Ne
KoMIIe- Jaiement Paznen ®OC
KOMIIeTeHIUH
TEHIIUU
OK-7 | cmocobHOCT, K camoopranmzanuu u | 1.HopmupoBanme KadecTBa | DK3aMEHAITMOHHBIN
caM000pa3oBaHUIO OKpY’Karomen cpepl owmrer
2.BozneiicTBre pa3iuyHBIX OT- | DK3aMCHAIMOHHBIN
paciieli TIPOMBIIUIEHHOCTH Ha | Ouier
CIIOCOOHOCTh OCYHIECTBIATH MOHHMTO- | OKPYXKAIOIIYIO Cpey
[IK-6 | puHI M KOHTPOJIb BXOJHBIX M BBIXOJ- | 3.MWKEHEPHBIE PENICHUS JKO- | DK3aMEHAIMOHHBIN
HBIX IOTOKOB JUIS TEXHOJOTMYECKHUX | JIOPMYECKHMX IPOOIIEM owmer
MPONECCOB Ha TNPOM3BOACTBAX, KOH- | 4, OCHOBHBIC HampaBlIeHHS CO- | DK3aMEHAIMOHHBIN
TpoJib ¥ obecreyenre YQHEKTUBHOCTH | 31aHUs MATOOTXOAHBIX U 6€30T- | OUjIeT
HUCTIOJIb30BaHUA MAJIOOTXOJHBIX TEX- | XOIHBIX TEXHOJOTUH
HOJIOTHI B MPOU3BOJACTBE, IPUMEHSTH
pecypcocOeperarnue TeXHOIOTHH

2. JK3aMeHAIlHOHHbIE BONPOCHI

e KoMmnerennun Ne u HanmeHo-
I /;1 9K3AMEHALIMOHHBIE BOIMTPOCHI BaHMe
Kon Onpenesienue pasaeiia

1 2 3 4 5

1. OK-7 | cmocobHocts Kk ca- | 1. Buapl anTponoreHHsix Bo3aeicTBuil Ha Ouo- | 1. Hopmuposa-
MOOpranuzau U | cepy. DKOIOrH4ecKuil Kpu3uc. HHE KayecTBa
camMo00pa30BaHUIO 2. Ilpupona 3arpszHeHus O6uocdepsl. Kiaccu- | okpykaromieit

(duKanys 3arps3HeHNH. cpesl

cnocoOHOoCcTh  ocy- | 3. [Ipeamer MHKEHEPHON KOOI HH.

2. [K-6 | mecTBisTh MOHUTO- | 4. [UrHEeHHYECKOE HOPMHUPOBAHHE XUMHUECKUX
PHHT ¥ KOHTpPOJIb | BEIIECTB B aTMOC(EpHOM BO3IyXe HaceIEHHBIX

BXOIHBIX M BBIXOJ-
HBIX TIOTOKOB JJIS
TEXHOJOTHYECKUX

MPOLIECCOB HA TIPO-
W3BOJICTBAX, KOH-
Tpodb U obecrede-
HUEe SPPEKTUBHOCTU
WCTIONB30BaHUA  Ma-
JIOOTXOAHBIX TEXHO-
JIOTMA B IIPOU3BOJI-
CTBE, MPUMEHSTh
pecypcocOeperaro-

1€ TEXHOJIOTHH

MecT. CaHUTapHO - TUTHEHUYECKHE HOPMAaTHBBI
KayecTBa BO3AYLIHOMN Cpelbl.

5. I'uruennyeckoe HOPMHPOBAHHE XUMHUYECKHX
BEIIECTB B BOJHOU cpene. CaHUTAapHO - THTHe-
HUYECKHE HOPMATHBHI KayeCcTBa BOAHBIX PECyp-
COB.

6. ['uruennyeckoe HOPMHUPOBAHHE XUMHUECKUX
BelecTB B Mo4Be. CaHUTapHO - TUTHEHUYECKHE
HOpPMaTHUBBI KaYeCTBA MTOYBBI.

7. Hopmaruser I1IB, HJIC. OOmue npuHIUIBI
Ha3HAYCHMSL.

8. BozpeiicTBue mpennpuaTUi [IBETHOH MeTa-
Jyprud Ha OKPYXKAIOUIYI0 Cpely W 3[0POBBE
YeJIoBeKa.

9. Bo3saelicTBue npeAnpuATH 4EPHOH MeTa-
Jyprud Ha OKPYXKAIOUIYI0 Cpely W 3[0POBBE
YeJoBeKa.

10. BozneiicTBre npenpusITHH TEIUIO3HEPreTH-
KM Ha OKPY>KaOIIYIO CPELy U 3JJ0POBbE YEITIOBE-
Ka.

2. Bo3geiicTtBue
Pa3IUYHBIX OT-
paciieii npo-
MBIIIICHHOCTH
Ha OKPYIKaro-
1ryro cpeay
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11. AmHTpomoreHHBIe BBIOPOCHI B arMmocdepy.
OCHOBHBIE XUMHUYECKHE TMPHUMECH, 3arps3HSIO-
mue arMocdepy; HX BIMSHHE Ha 310pOBbE
HACeJIEHHS M OKPY)KAIOIIYIO Cpery.

12. Krnaccudukanuu NpPOMBIIIICHHBIX BBIOPO-
COB.

13. VmxeHepHbIe MEPONPHATHS 1O 3aIIUTE aT-
Mocepbl, HampaBlIeHHbIE Ha CHU)KEHHE MOII-
HOCTH MPOMBIIIJICHHBIX BEIOPOCOB.

14. Knaccudukamus MeTOAOB OYHUCTKH IIPO-
MBIIIIEHHBIX BEIOPOCOB OT ITBUTH.

15. «Cyxue» MeTobl OYHCTKU MPOMBIIIIICHHBIX
BBIOPOCOB OT TIBLIH.

16. «MoKpbIe» METOIBl OYHCTKH HMPOMBIIIICH-
HBIX BEIOPOCOB OT TIBLIH.

17. OumncTtka NPOMBIIUICHHBIX BBIOPOCOB B
AIEKTPOPIIIBTpax.

18. Ouncrka ra3oB B TKaHEBBIX (QuiIbTpax. Bu-
Ibl GUIBTPOBAJIBHBIX TKaHEH.

19. Kmaccudukanus METOJOB OYHCTKH IIPO-
MBIIIJICHHBIX BBEIOPOCOB OT Ta30mapoo0pa3HbBIX
pUMeCen.

20. AGcopOIHMOHHBIE ¥ XeMOCOPOIIMOHHBIE Me-
TOZBI OYMCTKH BEIOPOCOB.

21. AGcopOeHTBI, MPUMEHSIEMBIE Ul OYMCTKU
ra3oB.

22. AncopOunoHHAs OYHCTKA IMPOMBINUICHHBIX
BBEIOPOCOB OT TOKCHYHBIX T'a3000pa3HbIX MPUMe-
ceil.

23. Karanutuyeckass OYMCTKA MPOMBIIUICHHBIX
BBEIOPOCOB OT TOKCHYHBIX Ta3000pa3HbIX MPUMeE-
ceil.

24, Bxynan pa3M4HBIX OTpacield MPOMBIIIICH-
HOCTH B 3arpsi3HEHHE MOBEPXHOCTHBIX BOM; XH-
MHUYECKUH cocTaB cOpachIBa€MbIX CTOYHBIX BOJ.
25. ObGecrieueHne paruoOHAIBFHOTO HCIIONb30Ba-
HUSL BOJIBI HA TIPEATIPHUATHH.

26. Metoapl 3amMTHl TPHPOAHBIX BOJ OT 3a-
IpSI3HEHMUS.

27. MeToibl OYUCTKHA CTOYHBIX BOJ.

3. Umxenep-
HBIC PEIICHUS
9KOJIOTHUECKUX
mpooiaemM

28. IlpuHnUIE pa3paboOTKH MaJOOTXOIHBIX W
0€30TXOTHBIX TEXHOIOTHH.

29. OCHOBHBbIC TEXHUYECKUEC HANpaBJICHUS pa3-
pabOTKH ¥ BHEIPEHUS MAIOOTXOIHBIX TEXHOJIO-
THiA: COBEPIICHCTBOBAHUE TEXHOJIOTUYECKOTO
mpouecca.

30. OcHOBHBIC TEXHHUYECKHE HAlpaBJICHHUS DPa3-
pabOTKM ¥ BHEIPEHUS MAIOOTXOIHBIX TEXHOJIO-
THA: yIyYIlIeHUEe Ka4ecTBa ChIPbs, MATEPUAIIOB.
31. OcHOBHBIC HaNpaBJICHHUS CO3/IaHUS MaJOOT-
XOAHBIX U pecypcocOeperaromux TeXHOJIOTHHA B
Pa3IMYIHBIX OTPACIISIX TPOMBIIIIIICHHOCTH.

32. 3aMKHYTBIE BOJJOOOOPOTHBIC IIUKIIBI.

33. 3aMKHYTBIE Ta30000POTHBIE LIUKIIBI.

34. TexHOJOrHK KOMIUIEKCHOTO HCIIOJIb30BaHMUS
CBIPBAL.

35. Hcnonp3oBaHue u mepepaboTKa MPOMBIII-
JICHHBIX OTXOJIOB.

4, OcHOBHBIE
HaTPaBJICHUSI
CO3/IaHMs Ma-
JIOOTXOIHBIX U
0€30TXOIHBIX
TEXHOJIOTUH
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3. Onucanue nokasareseii 1 KpUTepHeB OLIEHUBAHUS KOMIeTeH Mt

IMoka3zaresan Ouenka Kpurepun
3HaThb OO0yyaromuiicss TEMOHCTPHPYET TITyOOKOe
OK-7: YCBOEGHUE TEOPETHYECKUX OCHOB HUCIIH-
— METOJBl TIOMCKAa HAYYHOH WH- TUTHHBI. 3HAeT OCHOBHI 3KOJOTHYECKOTO
dbopmanmm; HOPMHUPOBaHUS, OCOOEHHOCTH BIUSHUS
[1K-6: IPOMBIIUIEHHOTO  IPOU3BOJACTBA  Ha
— OCHOBBI DKOJIOTMYECKOT'0 HOPMHU- OKpYyXarmyrw Cpeay, OCHOBHBLIC IIpHH-
pOBaHUS; MBI M HANPaBIICHUS CO3JaHHS MaJoOT-
— 0COGEHHOCTH BIMSHHS TIPOMBIIL- XOJHBIX M OE30TXOIHBIX TEXHOJIOTUH B
JICHHOTO TPOM3BOACTBA HA OKPY- Pa3IMYHBIX OTPACISAX MPOMBIINIICHHOCTH.
KOO CPEY; 3HaeT MeToAbl TMOWCKa HayYHOH HH(Op-
— CIIOCOGEI CHIDKEHHS HEraTHBHOIO Malui. YMeeT OIeHHWBATh IIOCIEICTBUS
BOBICHCTBHS IPOMBIIIEHHBIX OTIHYHO TEXHOTCHHBIX BO3JICUCTBUIA Ha OKpYXKa-
POM3BOJACTE HA  OKPYKAIOLIYIO IOIYI0 Cpely M OOOCHOBBIBATH BHIOOD
cpeny; TEXHUYECKUX CPEACTB 3aIIUThl OKpYXKa-
— OCHOBHbIE TIPHHIIHIIB M HATIPAB- foeit cpenpl. JleMoHCTpUpyeT BIIaZIcHHE
JICHHSL CO3JAHMS MAIOOTXOXHBIX H HaBBIKAMH QHAIM3a U OLCHKH H3MeHeHHUH
6E30TXOMHBIX TEXHONOTHil B pas- COCTOSTHUSI KOMIIOHEHTOB OKpY>Karomieit
JIMYHBIX OTPACIAX MPOMBINLIEHHO- Cpeiipl B pE3YNbTAaTC AHTPOMOICHHOTO
CTH; BozjeiicTBus. CriocoOeH pa3pa6aTblBaT£>
PEKOMEHIAINK TI0 OXpaHe OKpYXKarolieh
YMeTn cpenpl. B noruyHoi mocneaoBaTeabHOCTH
OK-7- Y HUCUEpIBIBAIOLIE OTBEYAaeT Ha BCE BO-
— PAIHOHATBHO OpraHu30BaTh MPOCHI AK3aMEHAMOHHOTO Omiera. YeTko
[POIIECC BHITIONHEHHS TOCTAB/ICH- U apryMeHTHPOBAaHHO OTBEYaeT Ha JO-
HBIX 337129 B XOJie M3yHeHWs JIHC- HOJIHI/ITCJ]I;HUI)IC BOIIPOCBI.
[HTLTHHB OOyuaromuiicss JeMOHCTPUPYET 3HaHHE
TIK-6: y4e0HO-TIpOTPAaMMHOTO ~ MaTepuaia B
— OLICHHBATH MOCIEACTBHS TEXHO- TOMHOM obBeme, MOKA3LIBACT CHCTEMATH-
TEHHBIX BO3JIEHCTBUA HAa OKpyXa- HCCKHI - XApaKICp 3SHAHMM MO  AUCIH-
JOTITYIO CPENy; IUTMHE. 3HaeT OCHOBBI 3KOJOTHYECKOTO
— 0GOCHOBBIBATS BHIGOD TEXHHUC- HOPMHUPOBaHUS; OCOOEHHOCTH BIUSHUS
CKMX CPECTB 38IIMTH OKDYIAIO- MIPOMBIIIUICHHOT O l"IpOI/I3B0)1CTBa Ha
Meif CPENEl ¢ YUBTOM CremmbHIH OKpY’KAIOIIyI0 Cpeay; OCHOBHBIE MPHH-
POM3BOICTBA HA  TpEATIPHSTHAX LMMbL ¥ HAalpaB/IeHus CO3/IAHNA ManooT-
DEUMMHBIX  OTPACICH IPOMEII- XOJTHBIX M 0€30TXOJHBIX TEXHOJOTHU B
JIEHHOCTH, Pa3IMYHBIX OTpPaCIAX HpOMI)IHIJ:I'eHHOCTI/I.
3HaeT MeToAbl TMoWCKa HayYHOU WH(pOp-
— pazpabaTbIBaTh  pPEKOMEHIAINN XO0po1LIo
10 OXpaHE OKpYKAIOMeH CPeE: Maruu. YMeeT OLEHMBATh TIOCIE/ICTBHS
TEXHOI'CHHBIX BO3ACUCTBHMU Ha OKpYKa-
IONIYI0 Cpely U OOOCHOBBIBATH BBIOOP
OBI?a?ITETb TEXHHYECKUX CPEJICTB 3alIUTHl OKpYKa-
o el cpenpl. B goctaTouHOM CTENEeHU
— HaBbIKaMH CaMOCTOATCIILHOTO BJIa/ieeT HaBBIKAMHU aHajiM3a W OLEHKHU
npno§peTeHm SHAHHH, W3MEHEHUIl  COCTOSIHMS ~ KOMITOHEHTOB
TIK-6: OKpYyXarolel cpeasl B pe3yiabTaTe aH-
_HaBHKflMH aHamsa M OLCHKH H3- TPOIOT€HHOr0 BO3AeiCcTBUL. OTBETH Ha
MCHCHHH COCTOAHNA KOMIOHCHTOB BOIPOCHI 3K3aMEHAIIMOHHOIO OuieTa co-
OKPYXKAKILICH CPEeabl BUpGS}’HBTaTe JEpKaT B LICJIOM MNpPaBHUJIbHOE, HO HE BCE-
aHTPOIOTCHHOTO BO3ACHCTBHA. I71a TOYHOE W apryMEHTHPOBAHHOE H3JIO-
KEHHE MaTepuaa.
OOyuaromuiicss JeMOHCTPUPYET IOBEPX-
HOCTHBIE 3HAaHUS OCHOB 3KOJIOTHYECKOTO
HOPMHUPOBAHUS; OCOOCHHOCTEW BIUSHUS
YIOBJIETBOPUTEIbHO

MPOMBIIIUIEHHOTO ~ TIPOW3BOJCTBA  Ha
OKpYXKAIOIyI0 CpeNy; OCHOBHBIX IpPHH-
[IMTIOB W HAIIPABJICHUH CO3JaHHS MaJoO0T-
XOJHBIX M OE30TXOAHBIX TEXHOJIOTHH B
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Pa3TMYHBIX OTPACIAX MPOMBIIUICHHOCTH.
HcnpIThIBaCT TPYIHOCTH NPH OOOCHOBA-
HUM BBIOOpA TEXHHYECKUX CPEACTB 3a-
IIUTHI OKPYXKAIOIIEH Cpesibl, TP aHAIIN3e
U OLICHKE M3MEHCHHUIl COCTOSIHUSI KOMIIO-
HEHTOB OKPY)KaloOILCH Cpe/ibl B pe3yiibTa-
T€ aHTPOIIOI€HHOTO BO3JeUCTBUA. B oT-
BETaX Ha BOINPOCHI JK3aMEHAIIMOHHOTO
Ousera o0yJaroUIUiAcs ONEpUpyeT HETOU-
HBIMH (OPMYJIMPOBKAMH, Marepuail W3-
JO’)KEH HE B MOJHOM 00BeMe, B Iporecce
OTBETOB JIOMYCKAIOTCS OIIMOKH IO CyIIie-
CTBY BOITPOCOB.

HEYAOBJICTBOPUTEC/IBHO

OOyJaromuiicss WMEeT CYyIIeCTBEHHBIE
MPOOEITBI B 3HAHUSIX y4eOHO-
nporpaMMHoro Matepuana. He 3Haer oc-
HOBBI OKOJIOTUYECKOTO HOPMHUPOBAHIIS;
OCOOCHHOCTH BIHSHUS TMPOMEBIIIIICHHOTO
MPOM3BOJCTBA HA OKPYXKAIOLIYIO CpPEady;
OCHOBHBIE TIPHHIIMIIEI U HAMPABJICHUS CO-
3IaHUS MAIOOTXOIHBIX WU 0E30TXOTHBIX
TEXHOJIOTHH B Pa3IIMYHBIX OTpacCIAX IIPO-
MbInieHHocTH, He YMECT OLICHUBATH IIO-
CJIEACTBUS TEXHOI'CHHBIX BO3ACHCTBUI Ha
OKPYXaloIlyl0 cpeay U OOOCHOBBIBATH
BBIOOp TEXHHYECKHX CpPEACTB 3allHThI
OKpy>Karllel cpenpl. B oTBerax Ha Bo-
MPOCHl AK3aMEHAIMOHHOTO Omiera o0y-
YaOIIMUICA AOMYCKAaeT MPUHUUIHAIbHBIC
OIMMOKY MPH U3JI0KEHUH MaTepraa.

4. MeToauyecKkue MaTepHaJibl, ONpeaesiolie NMPoUeAypPbl OLEHUBAHUS 3HAHUI,
YMeHHUii, HABBIKOB H ONBITA JeSITeJILHOCTH

HucuunnuHa «/HXXeHepHas SKOJIOTHs) HallpaBlIieHa Ha M3ydyeHUEe OCOOEHHOCTEH BO3eH-
CTBHUSI MPOMBIIIJIEHHOTO MTPOU3BOJCTBA HA OKPY’KAIOIIYI0 CPEY U MHKEHEPHBIX METOOB 3alUThI
OKPY’KaIOIIEeH Cpebl OT 3arpsi3HEHHS, U3YYCHHE OCHOBHBIX MPHUHIIUIIOB M HAMPABICHUA CO3TaHUS
MaJIOOTXO/IHBIX U O€30TXOJHBIX TEXHOJIOTUN B PA3NUYHBIX OTPACISX MPOMBIILIEHHOCTH.

N3yuenne AUCIUTIIMHBI IPEAYyCMAaTPUBAET:

JEeKIHH,

NPaKTUYECKHUE 3aHATHS,

BBINOJIHEHHE KYpCOBOM paboTHl,
CaMOCTOSITENIbHYIO paboTy 00ydarolmxcs,
KOHCYJIbTallUH,

HK3aMEH.

B xone ocBoenust paznena 1 «HopmupoBaHue kauecTBa OKpYXKarolien cpeibl» 00ydarolime-
Cs JIOJKHBI TOJIYYUTh MPeJICTaBlIeHHE O KJIaCCU(PHUKAIMU 3arps3HeHU 6rocdepbl, 0 METO0I0TH-
YECKUX MPHUHIIMIIAX HOPMUPOBAHUS KayecTBa OKPYXKAlOIIed Cpelbl, O CAHUTAPHO-TUTHEHUYECKUX
HOpMAaTHBaxX KauyecTBa aTMOC(HEPHOro BO3AyXa, BOJIbI U MOYBHI.

B xome ocBoenus pasznena 2 «BosnelcTBuE pa3iauYHBIX OTpAcied MPOMBIIIIEHHOCTH Ha
OKPY’KAIONIYIO cpelly» 00ydarouecs J0JDKHBI U3YUUTh BHJIBI M XapaKTep BO3JACHCTBUS Ha KOMIIO-
HEHTBI OKpYKaroLEeH Cpeibl IPEANPUATHNA Pa3IMYHbIX OTPACIEH IPOMBIIUIEHHOCTH.

B xone ocBoenus pazznena 3 «MHXKeHepHbIE pElIeHUs] HKOJOTHUECKUX MpodiieM» 00ydaro-

IIUECS TOJDKHBI O3HAKOMHUTBCS ¢ MH)KCHEPHBIMU MEPOIPHUATHUAMH 10 3aIIUTe aTMOC(ephl, HaMpaB-
JICHHBIMU Ha CHHXCHUC MOUIHOCTU MPOMBIINIJIICHHBIX BLI6p0COB; C METOAaAMH OYHUCTKHU MPOMBINIICH-
HBIX BEIOPOCOB OT MBIIM M TOKCHYHBIX Ta30BBIX MPHUMECEH; ¢ METOAAMHU 3allUThl IPUPOAHBIX BOJ OT 3a-
TpPA3HCHHUA.
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B xone ocBoenust paznena 4 «OCHOBHBIE HAMPABJICHUs CO3AaHHUS MaJOOTXOJIHBIX U 0€30T-
XOJIHBIX TEXHOJOTHI» O0ydaroluecs: MOJKHBI MOTYYUTh MPEICTABICHHE O KOHICTIMH MalooT-
XOJIHBIX M O€30TXOJHBIX TEXHOJOTHM, 00 OCHOBHBIX HANpPAaBICHUSX CO3/aHUS MAJIOOTXOIHBIX U
0E30TXOIHBIX TEXHOJIOTUN B PA3IMYHBIX OTPACISX MPOMBIIUICHHOCTH.

B mpornecce mpoBeneHust NpakTUYECKUX 3aHATUN MPOUCXOJUT 3aKperieHue 3HaHWi, 00y-
YAFOIIHUECs MO/ PYKOBOJCTBOM TIperoaBareist 001ee riry0OKO OCMBICTUBAIOT TEOPETUUCCKUE TIO-
JIOKEHUS 10 U3ydaeMoil TeMe. B mporiecce BBIMOTHEHUS MPAKTUYECKOM pabOThl BhIpaOATHIBAIOTCS
YMEHHS Y HaBBbIKU HUCIOJIb30BAHMS 3HAHUM HA MPAKTHUKE.

Brinonnenue KypcoBoii paboThl TOMOTAeT BbIpadOTaTh HABBIKKM CAMOCTOSITEILHOTO HAyYHO-
ro TIOMCKA, aHamu3a HHPOPMAIIHH, TPAMOTHOTO U JIOTUYECKOTO U3JI0KEHUSI MaTepraa 1o BEIOpaH-
HOH TeMe.

YcnenHoe 0CBOEHHE KOMITETEHIIMN, (POPMUPYEMBIX TaHHON Y4eOHOH AMCUUIUIMHON, Mpe-
MoJlaraeT ONTUMAaJIbHOE UCIIOJB30BaHNE O0YUYAIOUMUCS BPEMEHU CaMOCTOSITENIbHON pabOTHI.

CaMocrosiTenbHast paboTa MPUBOIUT 00YJAIOIIETOCS K IMOJYYCHHUIO HOBOTO 3HAHHUS, YIIOPS-
JIOYEHUIO U YIITYOJICHUI0 UMEIOIINXCS 3HAHUH, ((OPMUPOBAHUIO Y HETO MPO(ECCHOHAIBHBIX HaBbI-
KOB 1 yMeHui. CamocTosTeNbHasE padoTa 00YJIarOIINXCsl BKIIFOYAeT YCBOCHHE TEOPETHUECKOTO Ma-
Tepuaja mpu paboTe ¢ KOHCIEKTOM JIeKIUil, ¢ JIUTePaTypHbBIMU M 3JIEKTPOHHBIMH MCTOYHHUKAMHU
uH(pOpMAIIH, TTOATOTOBKY K MPAKTUYECKUM 3aHSATHSIM, BBIIIOJIHEHUE KyPCOBOW PabOTHI, TOJTOTOB-
KY K TEKYyILIEMY KOHTPOJIIO 3HAaHUH U K TPOMEKYTOUYHOM aTTECTAlUU.

Pabora ¢ muTepaTypoii SBISIETCS BAXKHEUITUM 3JIEMCHTOM B MOJTYYCHUH 3HAHHUN 1O JUCIIH-
nHe. [Ipu Bcell monHoTe KOHCHEKTUPOBAHUS JIEKIIMKY B HE HEBO3MOKHO M3JI0KUTh BECh MaTepu-
aT 13-3a JUMHTA ayJTUTOPHBIX 4acoB. [IoaToMy camocTosiTenbHas paboTa ¢ yaeOHHKaMU, yIeOHBI-
MU MOCOOMSMU, HAYYHOH, CIIPABOYHON JTUTEPATypoOid, MaTepuagaMu NEPUOANUYECKUX U3JAHUI SB-
nsieTcst Hanbosee 3pPEKTUBHBIM METOJIOM TOJTYUYSHHS JOMOJHUTEIBHBIX 3HAHWH, MO3BOJISICT 3Ha-
YUTEIHbHO aKTHBU3UPOBATH MPOLIECC OBIaAeHUsS MH(OpMalmel, cnocodocTByeT Oosiee riybokoMy
YCBOEHHUIO M3ydyaeMoro marepuana. [Ipexie Bcero, oOydarommmcs He0OX0IMMO BOCIIOIB30BaThCs
CIIMCKOM PEKOMEH1YEMOH 10 JaHHOW AUCLUILUIMHE JTUTepaTyphl. JJis nonyyeHus 10NOJIHUTENbHBIX
CBEJICHUN PEKOMEHIYETCS TaKKe HUCIOIb30BAHUE PECYPCOB MHPOPMALIMOHHO - TEIEKOMMYHHUKAIU-
OHHOM cetu «HTEpHETY.

[Ipu moAroToBke K ’K3aMeHy HEOOXOIMMO BHHMMATEIBHO H3Y4YUTh MEPEUYCHb BOMPOCOB U
OTIpeeNIUTh, B KAKUX UCTOUYHUKAX HAXOMISATCS CBEICHUs, He0OXOQuMBbIe Il OTBeTa Ha HUX. Jlomnon-
HUTEJHHO K U3YYEHHIO KOHCIIEKTA JIEKIIUH HEO0OXO0IMMO TOJIb30BaThCS PEKOMEHAOBAHHOM JTUTEpa-
TYpOM, COCTABJISISI KPATKHE KOHCIIEKTHI OTBETOB HA BOIIPOCHI.
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Ipunoxenne 2

AHHOTALIUA
padoyelt NporpaMmbl JUCHUILIHHBI
HNukeHepHast IK0JI0TUA

1. Heab u 32124 AUCHUTLTHHBI
[{enbro M3y4eHUS TUCIUTUIMHEI SBISETCS U3YYCHUE OCOOSHHOCTEH BIUSHUS TPOMBIIIIICHHOTO MPO-
M3BOJICTBA HA OKPYXKAIOMUIYIO Cpely; U3yuyeHHEe MHXKEHEPHBIX METOJIOB 3alUThl OKpYKarollel cpe-
JIbI OT 3arpsI3HEHMS]; U3YYCHHE KOHIEIIIUN MaJOOTXOHBIX U O€30TXOJHBIX TEXHOJOTHUH.

3agaua U3y4eHUsl TUCIHUILIMHBI - (OpMHUPOBaHUE y 00ydaromuxcst 6a30BbIX 00IEenpodeccnoHab-
HBIX MIPEJICTABICHUNA O MPUOPUTETHBIX IMYTSIX Pa3BUTUS HOBBIX TEXHOJIOTUH, MPHU3BAHHBIX o0ec-
MEYNUTh YCTOMYMBOE PA3BUTHUE; O CUCTEME IKOJIOTMYECKOr0 HOpMUpOBaHHS B PD; 0 TeXHHUECKUX
CPEICTBAX 3alLIUTHI OKPYKaIOIIEH cpebl; OPMUPOBAHUE YMEHUS OLEHUBATH MOCIEICTBUS TEXHO-
TE€HHBIX BO3JICHCTBHUI HA OKPYKAIOLLYIO CPELLY.

2. CTpyKTypa IHCHHUIIHHBI
2.1 Pacnpenenenue TpyJO€MKOCTH MO OTACNIBbHBIM BUAAM y4eOHBIX 3aHSATH, BKIIOYAs CaMOCTOSI-

TEJbHYIO padoTy: eKuuu — 34 yac., MpakTH4YecKue 3aHATHsI — 34 yac., caMoCTosITebHAs padoTa
— 40 yac.

OO61mas TpyA0eMKOCTh AUCHHUIIINHBL cocTaBisieT 144 vaca, 4 3a4eTHBIX €IUHUIIBI.

2.2 OCHOBHbIE pa3/ieJibl JUCIUILINHBI:

1 — HopmupoBaHue kauecTBa OKpy>Karolien cpeibl

2 — Bo3zeiicTBre pa3inMyHBIX OTpaCieil MPOMBIIUIEHHOCTH Ha OKPYKAIOIIYIO Cpeay
3 — mxeHepHbIe penIeHus SKOJIOTHYECKUX MpodiieM

4 — OcHOBHBIE HaNIPABJICHUS CO3JaHUSI MATOOTXOIHBIX U 0€30TXOTHBIX TEXHOJIOTHIA

3. [lnanupyemble pe3yJbTaThl 00yueHUs (MepeuyeHb KOMIeTeHIIUi)
[Tporniecc u3yueHus: AUCUUIIIIMHBI HAMpaBlieH Ha (POpMHUPOBAHHE CIEAYIONINX KOMIETEHITHIA:
OK-7 — crtocoOHOCTh K CaMOOPTaHU3alUA U CaMOOOPa30BaAHHUIO;
[TK-6 — crtocoOHOCTh OCYIIECTBISATE MOHUTOPUHT U KOHTPOIb BXOJHBIX U BBIXOJIHBIX MOTOKOB JIJIS
TEXHOJIOTHYECKUX TPOIECCOB HAa MPOU3BOJICTBAX, KOHTPOJL U oOecreueHue 3p(HEeKTUBHOCTH HC-
MOJIb30BaHUS MaJOOTXOAHBIX TEXHOJIOTUH B MMPOU3BOJICTBE, IPUMEHSTh pecypcocOeperaromiie Tex-
HOJIOTHH.

4. Bua npomMeskyTo4HOM aTTecTamum: sx3amex, KP.
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IMpunoxenne 3

IIpomoxon 0 0ononeHusX u uIMEHeHUAX 6 padouei npozpamme
na 20 -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapsl Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

®OHJA ONEHOYHbBIX CPEACTB AJId TEKYIIEI'O
KOHTPOJIA YCIHIEBAEMOCTH 11O JUCHUIIJIMHE

1. Onucanue ¢oHIA OLIEHOYHBIX CPEACTB (IACMOPT)

Ne
KoMIIe- Jaevent Paznen DOC
S— KOMIIEeTeHII U
OK-7 | cmocobHOCTH K camoopranm3anud u ca- | 1. HopmupoBanme kade- | Bompocel mis cobece-
MO000OpPa30BaHUIO CTBa OKPY’KaIOIIeH cpenbl | TOBaHUS
2. BospmeiictBue pasnauu- | OT4eT 1O mMpakTH4e-
CIIOCOOHOCTb OCYLIECTBIISITh MOHUTOPHHT | HBIX OTpacieil MPOMBIII- | CKOM paboTe, BOMPOCHI
[IK-6 | u KOHTPOJIb BXOAHBIX U BBIXOAHBIX IOTO- | JIEHHOCTH Ha OKpYXKaro- | Juli  cobeceoBaHus,

KOB IJIs1 TCXHOJIOTHYCCKHUX IIPOLCCCOB HA | IIyIO Cpeay

TEMBI TOKJIAI0B

MPOM3BOJICTBAX, KOHTPOJIb U 0OecrieueHue
3 PEKTHUBHOCTH WCTIOIL30BAHUS MajIOOT-
XOJHBIX TEXHOJOTHH B MPOU3BOJCTBE,
MIPUMEHATh pecypcocOeperaroniie TeXHO-

3. mxeHepHbIe penieHus
9KOJIOTHYECKHX MPOOIIeM

Or4yer Mo mpakTUye-
CKOM paboTe, BOIPOCH
g cobecenoBaHus,
TEMBbI JIOKJIA/IOB

JIOTHH

TEXHOJIOTUH

4. OCHOBHBIC HalpaBie-
HUSl CO3JIaHHS MaJooT-
XOJHBIX M 0€30TXOJHBIX

Otuer Mo mpakTHYe-
CKOi1 paboTe, BOIPOCH
g cobecenoBaHus,
TEMBI JIOKJIAJIOB

2. Onucanue nMoKa3aresiei u KPUTEPUEB ONCHUBAHUS KOMIIeTeHIInii

IlokazaTenu Ouenka Kpurepun
3Harb OO0yuaromuiics 3HaeT
OK-7: 3HAYUTEIBHYIO0 YacTh
— METOJIbI TIOUCKA HAYYHOH HH(pOopMaNny; MPOTPaMMHOTO  Ma-
[1K-6: Tepuana,  M3JIaraeT
— OCHOBBI 9KOJIOTUYECKOTO0 HOPMHUPOBAHMS; €ro 4eTKO, B JIOTHYe-
— 0COOCHHOCTH BJIMSIHUSL TIPOMBIIICHHOTO TIPOM3BOJICTBA HA OKPY- CKoM nocJjacaona-
JKarolyIo cpeny, TCJIbHOCTU U apry-
— CIOCOOBI CHIKEHUSI HETATUBHOTO BO3JICHCTBHUS MPOMBIIUICHHBIX MEHTHPOBAHHO,  [ie-
MIPOM3BOICTB Ha OKPY>KAIOIIYIO CPENY; 329TEHO MOHCTPHUPYET yCBOC-
— OCHOBHBIE NPHUHIIUIILI ¥ HATPABIEHHUS CO3JaHHUS MAJOOTXOHBIX HHUC OCHOBHDIX IOHS-
1 0E30TXOMHBIX TEXHOIOTUH B Pa3sIMYHBIX OTPACIIAX MPOMBILLIEH- Ty THCUMIUIHHEL
HOCTH O6yuaromuiics  cro-
VMeTh co0eH yBs3aTh TEO-
OK-7: PETHYECKHE ACIIEKTHI
— paloOHAILHO OPTraHU30BaTh MPOIECC BBITIOJHEHHS IMOCTABJICH- TpeAMeTa € IpUMe-
HBIX 33144 B XOJIC M3YUCHHSI TUCIUTUTNHBI; HUMOCTBIO  TIOJTyHCH-
MK-6: HBIX 3HAHWW B MpakK-
— OILICHMBATh TOCJICJICTBUS TEXHOTCHHBIX BO3JCUCTBUN Ha OKpYyXa- THHCCKOH  ICATEIB-
OIILYIO CPEY; HOCTH. _

— 000CHOBBIBATh BBIOOP TEXHUYECKHX CPEJICTB 3aIlUTHl OKPYKAIO- Obysaromuiics one-
el cpeapl ¢ yuéroM crenr(uKy MPOU3BOACTBA HA TIPEIPUATHIX PHPYCT ~ HCTOTHRIMH
Pa3IMIHBIX OTPACIICH MPOMBITIUICHHOCTH; He 3auteno | bopMymposkamu,
- OaTbIBaTh PEKOMEHIAINU TI0 OXPaHEe OKPY’KAIOIIeH CPeIbL; sotyckaet cyme-
Bpa3p 4 p ’ CTBEHHBIE  OIIMOKHU
OI'?a?H_eTB IpH  OTBETE, JCMOH-
o . CTpUpPYET OTCYT-
- HaB.BIKaMI/I CaMOCTOSITEIPHOTO TPUOOPETCHUS 3HAHUA; CTBHC 3HAHMS 3HATH-
TIK-6: . TEJBHOM 4YacTU IIpo-
—HABBIKAMH AHATH3A M OLCHKH M3MEHCHHH COCTOSHMUS KOMITOHEH- IPAMMHOTO  MaTepH-
TOB OKPY)KAOIEH Cpelbl B pe3ysibTaTe aHTPOIIOTEHHOrO BO3JICH- a4,
CTBHSL.
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[IporpamMma cocTaBieHa B COOTBETCTBHM C (helepaibHBIM TOCYAapCTBEHHBIM 00pa3oBa-
TEJIbHBIM CTaHIApTOM BBICIIEro 0Opa3oBaHus MO HampasieHHuto noarotoBku 05.03.06 Dxkonorus u
npupoaonoas3oBanue oT 11 aBrycra 2016 r. No 998

st Haoopa 2017 roaa: v yueoHnbm wianom @I'EOY BO «bpl'Y» miist ounoit hopmbl 00ydeHus OT
06 mapra 2017 1. Ne 125.

IIporpammy cocraBuiI:

Urnarenko O.B., nonent kad. ObXuX, k.x.H.

Pabouas mporpamma paccMoTpeHa U yTBepkJieHa Ha 3acenannu kadeapst DbXKuX

OT «__ » 2018 r., mpoTokos Ne

3asenytomuii kapeapoit DbXKuX M.P. Epojdeera
COI''TACOBAHO:

3aBenyronuii BeITyckaromien kageapoit DbXKuX M.P. EpodeeBa
Hupexrop OUOIMOTEKH T.®. CotHuk

Pabouas nporpamma ogoOpera meroaudeckoit komuccueir EH dakynprera

OT «__ » 2018 r., mpoTokoa Ne

[Ipencenarens MeTOAMYECKON KOMUCCUU (DaKyIbTETa M.A. Bapaansiu
COT'JTACOBAHO:

HavaneHuk

y4e€0HO-METOIMYECKOTO YIIPABIICHUS I'.II. Hexesen

Perucrpanuonnsiii Ne
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