MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHMS POCCUCKOM ®EJEPALINN

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTEeIbHOE YUPEXKICHHE BBICIIIETO
oOpazoBaHus
«CAHKT-TIETEPBYPI'CKUI TOCYJIAPCTBEHHbIN YHUBEPCUTET
ADPOKOCMUMYECKOTI'O ITPUBOPOCTPOEHU S1»

Kadempa Ne5

«YTBEPXIAIO»
PykoBoauTens HanpaBiieHUs
JOIL., K.T.H., JIOIL

H.A. J)KnnpHukKoBa

«08» mrousa 2020 r

PABOYAS [TPOI'PAMMA JUCHUITJINHBI

«lIpoexTrpoBaHne CHCTEM KOHTPOJIS U YIPABIEHUS BOJOOYUCTKOM

(Ha3BaHne TUCUHILIMHEI)

Kon nanpasienus 20.03.01
HaumenoBanue Texnocdepnast 6e30MacHOCTh
HarpaByieHus/
CTEIUATBHOCTH
HaumenoBanue NnxenepHas 3aiiuTa OKpyKaromiei cpeibl
HaIMpPaBJIEHHOCTH
dopma 00yueHust OuHast

Cankr-IlerepOypr 2020 r.



Jluct cornmacoBanus paboueit mporpaMMbl AUCHUTUINHBI

ITporpammy cocrtaBuii(a)

sl

JTOIL..K.T.H. 08.06.2020 E.H. Kunpusguosa
JOJIZKHOCTD, y‘l CTCIICHB, 3BAHUC IIOAIINCh, JaTa WHHIHAJIBI, (baMI/IJ'II/ISI

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 5

«08» wutons 2020 r, mpotokon Ne 02-06/20

3aBenytromnuii kageapoit Ne 5

L.T.H., 1pod). A 08.06.2020 E.I'. CemenoBa
JOJDKHOCTB, y‘i. CTCIICHb, 3BAaHHUC NOJAIIHMCH, JaTa HMHHLHATIBI, (baMl/IJ'H/Iﬂ

OtserctBennsiii 3a OIT 20.03.01(01)

JIOIL., K.T.H., JIOIL LE i~ 08.06.2020 H.A. JKXunsHukoBa

JIOJDKHOCTb, y4. CTEIIEHb, 3BaHUE MOJITUCh, JaTa MHHULMAIbI, (haMUITHS

3amecTuTenb IupeKTopa MHCTUTYTA (1ekaHa (axynbrera) Ne ®IITH no meronnyeckoit padote

JIOIL. K. T.H. JIOIL. i 08.06.2020 B.A. 'ony6koB

JOJDKHOCTD, y4. CTECIICHb, 3BAaHUE MOJANMHCH, JaTa WHUOHAJIbI, q)aMI/UII/ISI




AHHOTALIUA

Jucnuniuna «lIpoekTupoBanue cUCTEM KOHTPOJISA U YIPABICHUS BOJOOYHUCTKON» BXOIUT B
BapHAaTUBHYIO YacTh 00pa30BaTeIbHON MPOrpamMMbl MOATOTOBKH OOYUYaIOIIUXCS MO HAMpaBICHHUIO
20.03.01 «TexnocdepHas 0e30macHOCTb» HaNpaBlIeHHOCTh «VH)KEeHEpHas 3aluTa OKpY’Kaloen
cpenbl». Jucnumnuna peanmsyercs kadeapoit NoS.

HucuurmumHa HaueneHa Ha — (QopMuUpoBaHME Yy  BBIIYCKHHMKA — NMPO(ECCHOHAIBHBIX
KOMIIETECHIINH:

[IK-10 «cnocoOHOCTh HCIONB30BaTh 3HAHME OPraHU3alMOHHBIX OCHOB 0€30MacHOCTH
Pa3IMYHBIX IPOU3BOACTBEHHBIX MTPOLIECCOB B UPE3BBIYANHBIX CUTYALUAX.

CopnepxaHue AUCLUUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C IPOEKTUPOBAHUEM
CHUCTEM KOHTPOJIS U YIPABJIECHUS BOAOOYHCTKOM.

[IpenoaBanye AUCHUILUIMHBI IPEAYCMATPUBACT CleAyIomre GOpPMbI OpraHU3aluy y4eOHOTO
mpolecca: JIeKIUH, TPaKTUUECKUEe 3aHATHS, CAMOCTOsITeNIbHAsL pPadoTa CTyIEHTA.

IIporpamMMOil JUCLUILIMHBI IIPEAYCMOTPEHBl CIEAYIOIIME BUIbI KOHTPOJA: TEKYLLHU
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAs aTTecTanus B opMe 3a4era.

OO6mias TpyA0€MKOCTh OCBOCHHMSI TUCIIMILIMHBI COCTABIISIET 3 3a4€THBIX euHuIlbl, 108 yacos.
SI3bIK 00yUYeHUs IO JUCIHUILTUHE «PYCCKUI».



1. TlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIUHE

1.1. Henau npenogaBaHus JUCHUILIAHBI

Llenp mpenogaBanusi IUCHUILIMHBL «[IpoeKTUpOBaHKWE CUCTEM  KOHTPOJS M yHpaBICHUS
BOJOOYHCTKOM:

- O3HAKOMJICHHE C TNPUHIMIAMU MPOCKTUPOBAHMS CHUCTEM KOHTPOJS W yIpPaBICHUS
BOJIOOYMCTKON, HOPMAaTUBHBIMH TPEOOBAHHMSIMH K TIapaMeTpaM BOJBI Pa3jIUYHOTO MPUMEHEHHUS, C
MIPUHITUTIAMA 00€CTICUCHUSI €IMHCTBA HU3MEPEHU;

-pa3BUTHE HABBIKOB TMPOBEICHUS W3MEPEHUN, OLEHKH IOrPEIIHOCTEH pe3yabTaToOB
W3MEPEHHUI;

-00y4eHHe CTYIEHTOB (U3MUYECKUM, XUMHYECKHM U (U3UKO-XUMHUYECKUM METOJIaM
M3MEPEHUs TapaMeTPOB BO/IbI.

1.2 IlepeyeHb NJAHMPYEMBIX Pe3yJbTATOB O0Oy4YeHHS] MO JMCUUIJIMHE, COOTHECEHHBIX C
IVIAHNPYeMbIMH pe3yJabTaTaMu ocBoeHusi OI1

B pesynpTaTe OCBOEHHS JAUCHUUIUIMHBI OOydYaromuiics JODKEH 00sajgaTh  CleAYHOLIUMU
KOMIIETEHIUSMU:
IMK-10 «crmocoOHOCTh HCIONIB30BaTh 3HAHWE OPraHU3AIMOHHBIX OCHOB 0€30MaCHOCTH PAa3JIMYHBIX
IPOM3BOJICTBEHHBIX IPOLIECCOB B YPE3BbIUANHBIX CUTYALMSIX):

3HATh — HOCJEICTBUS NOCTYIJICHUS] PAa3IMYHbIX 3arpA3HEHUN B BOJIHBIE OOBEKTHI U METO/IbI
UX OPEJOTBPALICHHUS;

yMETb — pa3paboTaTb CTPYKTYPHYIO CXEMY CHUCTEMbI KOHTPOJIA TEXHOJIOTHYECKOTO
poliecca BOJONOATOTOBKY UM BOJAOOYUCTKH

BJIJIETh HAaBbIKAMU — MPOEKTUPOBAHUS CUCTEM KOHTPOJIS W YIpaBIEHMs MpolleccaMu
3alUThl OMochepsl;

HMETb OIIBIT IE€ATEIBHOCTH — IO KOHTPOJIIO CUCTEM OUUCTKU CTOYHBIX BOJL.

2. Mecto nucuMiuiuabl B ctpykrype OIl
JucuuruinHa 6a3upyeTrcsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX CTYAECHTaMH MPU HU3Y4YEeHHUH
CIIEAYIOMNX AUCLUIUINH:
- Xumusd
- Ousznka
- DKonorus
- HpOMI)IHIJ'IeHHaH 3KOJIOTHA

3HaHMs, MOJY4YEHHbIE IPU H3YYEHUHM MaTepuallia JaHHOM JMCUMIUIMHBI, HUMEIOT Kak
CaMOCTOATENIBHOE 3HAUYEHUE, TaK U UCIIOIB3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:

- IIpoexTnpoBaHue CUCTEM OYMCTKU CTOYHBIX BOJ

- IloaroroBka BeIMYCKHON KBaTM(PUKALIMOHHON pabOTHI.

3. OobeMm nucnunmauebl B 3E/akaaem. uac
Jannbie 06 o0mieM o0beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM paboThI O

IUCLUIUIMHE (U pacipeaeeHue 3TOH TPYA0EMKOCTH 10 CEMECTpaM) MpeICTaBlIeHb! B Tabuue 1

Tabmuua 1 — O6beM U TPYyLOEMKOCTh TUCIUITITUHbI

B eOHOIl pabo TpynoeMkoc 0
uJi yueOHOU paboThI Beero PYAOEMKOCTb I

ceMecTpam




Ne8

1 2 3
OO0mas Tpya10eMKOCTh 3/ 108 3/ 108
aucuuInHbI, 3E/(4ac)
H3 nux uacoe npakmuueckoi 20 20
n0020mo6Ku
AyoumopHnuwie 3anamus, BCeTo vac., 30 30
B mom uucne
aexuuu (JT), (dac) 10 10
[TpakTrdeckue/ceMUHapCKHUe 3aHSATHS 20 20
(I13), (wac)
naboparopHsie padotsl (JIP), (dac)
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
DKk3aMeH, (Jac)
Camocmoamenvhasn paboma, BCEro 78 78
Buj npoMe:KyTOYHOT0 KOHTPOJIS: 3aver 3auer
3aueT, 7udd. 3aueT, Sk3ameH (3adeT,
Audd. 3a4, Ik3.)

4. Coaep:xaHue TUCUMILTHHbBI

4.1. PacnpenesieHue TPY10€MKOCTH THCIHUIIHHBI

10 pasjaejiaM U BUAAM 3aHATHI

Pa3nensl U TeMbl AUCHUTUIMHBI U UX TPYIOEMKOCTh MPUBECHBI B TaOIUIlE 2.

Tabnuna 2. — Pa3nensl, TeMbl IUCHUIUIMHBI U UX TPYJIOEMKOCTb

Pazgensl, TeMbI TUCITUTLIMHEI Jlekinn 113 (C3) JIP KII CPC
(gac) (gac) (gac) (qac) (qac)
Cewmectp 8

Pa3nea 1. Bognsie pecypcsl 2 - 10
Paznea 2. Dxosnornueckuii MOHUTOPUHT 2 - 15
MMOBEPXHOCTHBIX BOJHBIX 0OBEKTOB B
Poccutiickoit ®eneparuu. OCHOBHBIE
MOKa3aTeNIHN KauecTBa BOJbI
Pasznen 3. BomonorpeGienue 1 2 15
MPOMBIIUIEHHBIX TPEANPUITHIA
Pa3pen 4. BonooTBoadiye cucTEMBI 1 14 15
MPOMBIIUIEHHBIX TPEANPUITHIA
Pasznen 5. [IpoextupoBanue cuctem 2 2 10
KOHTPOJISI U YIPABJICHUS BOJOOYHCTKOMN
Ha MTPOMBIITUICHHOM TPEAIPHUITHI
Paznen 6.  KoHTposab kauecTBa 2 2 13
TTOBEPXHOCTHBIX BOJI.
Hroro B cemecTpe: 10 20 78




Utoro:

10 20 0 0 78

[IpakTnueckas

IIOATOTOBKA 3aKJII049acTCA B HCIMMOCPCACTBCHHOM BBITIOJIHCHHUH

00y4JaroIMMUCS ONPECICHHBIX TPYJIOBBIX (DYHKIUH, CBA3aHHBIX ¢ Oyayuied npodeccuoHalbHON

ACATCIIBHOCTBIO.

4.2.

Conep:xanue pa3iesioB U TeM JIEKIIMOHHBIX 3aHATHI

ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUN MPUBEACHO B TabmuIe 3.

Ta6mmma 3 - ComeprxaHue pa3esioB U TeM JEKIIMOHHBIX 3aHATHI

Howmep paznena

Hazsanwne u COACPIKAHUE PA3CIIOB U TEM JICKIIMOHHBIX 3aHATHH

Pazpen 1

BoaHble pecypchl

I'unpocdepa 3emin, ee 3arps3HeHne U 3anuTa. Posb rugpocdeps
Ha 3emiie. CTpykTypa rugpocdepsl. BoaHble pecypcebl U ux
ocobenHoctH. Kiaccudukanus npupogHoit Boasl. [loBepxHOCTHBIE
Bozbl. [IpoMbllnieHHast BOJONOATOTOBKA, CTOYHBIE BOJbI, TUTHEBAs
BOJ1a, BoJla pac(acoBaHHas1, mpoMblliuleHHas Boa. Knaccudukarus
3arpsAI3HEHUI BOABI 1 HOPMUPOBAHUE NIAPAMETPOB BOJIHOM CPEJIbI.
OcHOBHbIE CTaHJAPTHI U PYKOBOJSIINE JOKYMEHTHI. ['ocynapcTBEeHHBIN
BoaubIi Kagactp (I'BK). Bunel HaGmtoienuii 3a kauecTBOM
noBepxHocTHbIX Bog OI'CHK. OcHoBHbIE 3a1aun HaOIt01€HNH 32
KauecTBOM MOBepXHOCTHBIX BOJ B cucreMe OI'CHK  3amura
ruapochepsl. Boanbiii kogekc P®. BomooxpaHHbIe 30HBL.
Opranuzanys BOJOOXPAHHBIX 30H.

Paznea 2

JKO0JOrH4eCKHIi MOHUTOPUHT NMOBEPXHOCTHBIX BOJHBIX 00bEKTOB
B Poccuiickoii @enepanun. OCHOBHBbIE OKAa3aTeJH Ka4yecTBa
BO/JbI

CrpykTypa rocy1apcTBEHHOTO YKOJIOTMYECKOr0O MOHUTOPHUHTA.
Opranu3zanus ceTH MyHKTOB HAOIIOACHUN U YCTaHOBJICHHE
MECTOIIOJIOKEHHSI CTBOPOB B ITYHKTaX HaOJIIOIEHUH.

[IporpaMmsbl HaOMIOAEHUH 3a KauecTBOM Bojbl. HopMupoBanue
KayecTBa BOJI BOJHBIX 00beKTOB. KauecTBO BO/I U BUIBI
BOJONOJb30BaHusA. POopMUPOBAHUE XUMUYECKOT'O COCTABA INPUPOIHBIX
BOJ.

Knaccugukanus BoJ 1o MHTErpajbHBIM MOKa3aTeNsIM KayecTBa.
OO0u1re n cymMmapHbI€ MI0Ka3aTeld KadyecTBa BOI.

XUMHUECKUE UHTPEAUEHTHI IPUPOAHBIX BOJ M UX 3HAYECHUE JIJIS
OLIEHKH KauyecTBa BOJIbI (TJIaBHbIE MOHBI, pACTBOPEHHBIE Ta3bl,
OMOTeHHbIE BEIIECTBA B MPUPOIHBIX BOJIaX, MUKPOJIEMEHTHI
MIPUPOIHBIX BOJ, OpraHUYECKHE BEIIECTBA).

OcHOBHBIE METObI BOJIONOITOTOBKH U OYUCTKHU BOJIbI B

3aBHCHMOCTH OT COCTaBa U JAUCIEPCHOCTH npuMeceil. OCHOBHBIE
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MOKa3aTcCJIM KaueCTBA BOABI U MCTOJAbI UX NOCTHIKCHUS CPCACTBAMUA
BOAOOYHCTKH.

Pa3zgen 3

BopnonorpedieHne NpoMbIIVICHHBIX NPeANPUATHI
XapakTepucTUKa HCTOYHUKOB CTOYHBIX BOJ. CXEMBI U CCTEMBI

BOJIOCHA0>KEHUS POMBIIUICHHBIX npeanpuatuil. [IpsimoTounas,
nocsenoBaTeiIbHas U 000POTHAsE CUCTEMBI BOJIOCHA0KEHUS
npennpusatis. Hopmsl 1 pesxumsl Bogonorpediaenus. OnpeneneHue
pacxoza BOZbI Ha IPOMBILUICHHBIE HYXbl. HOpMBI X031 CTBEHHO-
UTHEBOr0 BojonorpediaeHus. HopMel pacxona Ha HyX/ibl
nokapotyeHus. Pexxum Bogonorpebnenus. Pacxon Boabl Ha

X034 CTBEHHO-IIUTHEBBIC HY Kbl IIPOMBIIUICHHBIX IIPEANPUATHN.

Pa3zngen 4

BoaoorBoasimue cucTemMbl NPOMbILIICHHBIX NPEANPUATHI

Bubl IpMEMHUKOB IPOU3BOICTBEHHBIX CTOYHBIX BOJ: TOPOJICKHUE
CHUCTEMBI BOJIOOTBEJEHUS; BOJOEMBI; 10136 MHbIE TOPU30HTHI;
HCIIApUTEIH. Y CJIOBHS IPUEMA CTOYHBIX BOJ B TOPOJCKHE CUCTEMBI.
OO0opoTHbIE CUCTEMBI BOJOCHA0XKEHUS. Y CIIOBUS BBIITYCKA CTOYHBIX BOJL
IIPOMBIIIJIEHHBIX PEANPUATUI B BOJOEMBI. 3aKayKa CTOYHBIX BOJ B
0/13eMHbIE TOPU30HTHI. COPOC CTOYHBIX BOJI B HAKOIUTEIH-
ucnapurenu. OmnpeneneHue HEOOXOJUMOW CTENEHU OYUCTKU CTOYHBIX
BOJ. PacueT HOpMaTUBHO AOIYCTUMOMN KOHLEHTPALUU 3arPsI3HAIOIINX
BELIECTB B CTOYHBIX BOJAX C YYETOM KPAaTHOCTH pa30aBieHUsI IPU
cOpoce B MOBEpPXHOCTHbIE BOJHbIE 00BEKTHI. Pacuer HopMaTUBHO
JIOIyCTUMOI'0 cOpoca MPOMBILUIEHHOTO MPEAIPUATHSL.

Pazpea 5.

IIpoexTHpoBaHMe cMcTEeM KOHTPOJISI U YIIPABJIeHUS
BO/J00YHCTKONH HA MPOMBIIIVIEHHOM NpeINpHUATHH
TexHOMOrMYeCKNil  KOHTPOJb MPOLECCOB OUYUCTKU CTOUHBIX BOJ.
XapaKTepHuCTHKa U OIIEHKA 3arpsi3HeHHOCTH cTouHbIX BoA (XIIK,
BIIK). ITpoBepka 3¢ppexTuBHOCTH pabOThI MEXaHUYECKOM, (PU3HKO-
XUMHAYECKON ¥ OMOJIOTMYECKON OYMCTKH CTOYHBIX BOJ| MPEATIPHUSITHSI.
Onenka 3peKTUBHOCTH pabOThl Pa3IMUHBIX BUIOB OUHCTHOTO
o0opynoBaHus (OTCTOMHUKOB, (PUIBTPOB, a3POTEHKOB U JP.)
OCHOBHBIE TIOHSATHS ¥ IPUHITUITEI CHCTEMHOTO TTOIX0/1a K
MPOEKTUPOBA-HUIO CUCTEM KOHTPOJI BOXOOYUCTKU. ONTUMH3AIMS
CHCTEMBbI KOHTPOJIS U YIIpaBJIeHUs] BOJOOYUCTKOU. [Ipumepsl
MOCTPOEHHSI aBTOMAaTU3UPOBAHHON CHUCTEMbI KOHTPOJS OYMCTKH
CTOYHBIX BOJI. JIokanmu3alysi Touek KOHTPOJIsl MapaMeTpOB BOBI B
TEXHOJIOTMYECKON CHCTEME BOJJOOUNCTKHU. CIOKHBIE U POCTHIE
CUCTEMBI, 00111asi CTPAaTerusi CHICTEMHOTO CCII€A0OBAHUS U ATAIlbI
CO3/IaHUsI CHCTEMBI KOHTPOJIS, KJIacCU(UKAIUS MOJCIICH CII0KHON
TEXHO-JIOTUYECKOM CHUCTEMBI BOJOOUYHUCTKH.
OT16op npoO cTounbIxX BoJ. Beibop Mecta or6opa 1 BHJIBI 0TOOpa
mpoo.

[TpubGops! 1 npucnocoOIeHus A1t 0T00pa U XpaHEeHUs: IpoO BOJIBI.




OT60p mpoO HAa BOAOMPOBOJHBIX CTAHIMSIX, U3 CETH,
BOJOMPOBOAHBIX KPAHOB M KOJIOJIIIEB.

[IpaBuiia ocyriecTBIEHUSI KOHTPOJIS COCTaBa U CBOMCTB CTOYHBIX
BoJ (IloctanoBnenue npaButeabcTBa P® ot 21 mrons 2013 r. n
525).ITporpaMmbl KOHTPOJISI COCTaBa U CBOMCTB CTOYHBIX BOJI. Benenue
1 TUNOBas (popma )KypHaia KOHTPOJIS COCTaBa U CBOMCTB CTOYHBIX BOJ
Ha TIPEIIPUSTUN.

Paznen 6

KoHTpoJsb kayecTBa NOBEPXHOCTHBIX BOJ
@opMHUpPOBAaHUE CETU IYHKTOB KOHTPOJIS KadeCTBA MOBEPXHOCTHBIX

BOJI. Y CTAaHOBJICHHE MECTOIOJIOKEHHUSI CTBOPOB B ITYHKTaX HAOIOICHHHA
3a Ka4eCTBOM BOJIbI B BOAHBIX 00beKTax. [IyHKTHI mepBoii, BTOPOi 1
TpeTbeil kareropun. O0s3aTenbHas U COKpallleHHas: TPOrpaMMBbl
Ha0JII0/IeHUH 32 Ka4eCTBOM MOBEPXHOCTHBIX BOJ. PacueTHslii 1
KOHTPOJIbHBINA CTBOPBL. KOHTPOIIb KauecTBa MOBEPXHOCTHBIX BOJI.

OU3NKO-XUMUYECKUE TIOKA3aTeNIl KauecTBa (B3BEIICHHBIC TPUMECH,
3arax, BKyC U IPUBKYC, LIBETHOCTb, MUHEPAJIU3aLUs, )KECTKOCTh U
LIEJIOYHOCTb BOJIbl, PACTBOPEHHBIN KUCIOPO, BOAOPOIHBIN [TOKA3aTENb
(pH), HuTpaTHl, aMMOHUH, CyMMa MHUHEPAJIbHOIO a30Ta, OpraHU4ECKHe
BemecTBa: HerenpoaykTel, (heHoubl, xkupbl, CIIAB, HITAB, AITAB
XJIOPOPraHUYECKHE COSTMHEHUS, IECTULIUIbI, OMOXMMHUECKOE
notpebienue kucmopoa (bIIK)).

JlomycTrMble H3MEHEHUS COCTaBa BOJIbI B BOJJOEMaX MOCJE BBITyCKa
B HUX CTOYHBIX BoJ. Paz0aBienue cTouHbIX BOJ B Bogoeme. Ot6op,
KOHCEpBHpO-BaHHE U XpaHeHue mpod. CrocoObl 0TOOpa Mpod U3 pek,
pPYy4beB, BOJIOXPAaHWIHNIL, 03€p, IPYJO0B, POJHUKOB, KOJIOALIEB, CKBAKUH
u apeHaxeil. OT60p Mpod M0KIEBOM BOABI, CHETA U JIbJA.
KoncepsupoBanue mpod BOIbI IS ONPEAETCHUS OPraHUuYeCKUX
BEIIECTB U CPOKM aHaiu3a MpoOd Bojbl. TpeGoBaHUs K

npeACTaBUTCIIbBHOCTHU HpO6BI.

4.3. TIlpakTuyeckue (CeMMHApPCKHE) 3aHITHS

Tembl IPaKTUUECKUX 3aHATUH U UX TPYJOEMKOCTb IIPUBEICHBI B Ta0nUIIE 4.

Tabnuna 4 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTb

No T Ne
| Temsl npaxrnueckux sanstuii | POPMPI MPAKTHUECKHX 3aHATHA Dy | pasaena
/1 p (4ac) JCIIAIT-
JIHBI
Cemectp 8
1 Pacuer kpaTtHOCTH Pemenne THIIOBBIX U 4 4
pa30aBICHHS TTPH BBIITYCKE CUTYaIlMOHHBIX 3324
CTOYHBIX BOJI B BOJJOEMBI U
BOJIOTOKH
2 Pacuer nonmycrumoit -« 4 4
KOHIEHTPALMH 3arpsi3HEHUI
HOPMATHBHO OYHIIEHHBIX
CTOYHBIX BOJI




3 Pacuer HopmaTtuBHO- Pa6ota ¢ mporpammoit «HJIC- 4 4
JOMYCTHMOTO cOpoca DKoo
CTOYHBIX BOJI B
MTOBEPXHOCTHBI BOJIOEM
4 Pacuer maTepuanpHOTrO Pemenyie TUIIOBBIX U 4 3,4
OayaHca 3aMKHYTBIX CXEM CUTYAIIMOHHBIX 3a/1a4
BOJIOIOJIb30BAHUS
5 Pa3paboTka cuctemsl -«- 2 6
KOHTPOJISI IPOLIECCOB
BOJOOYUCTKH
6 Pa3paboTka cuctemsl -«- 2 5
yIpaBieHUs! BOJIOOYUCTKOM
Bcero: 20
4.4. JlaGopaTopHble 3aHATHUSA
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTH ITPUBEICHBI B TAOIHUIIE 5.
Tabmuna 5 — JIabopaTtopHbIe 3aHATHS U UX TPYJIOEMKOCTb
o
e HanmMeHnoBanue 1a00paTopHBIX paboT Tpynoesrocts, Ne paznena
/1 (1ac) JIACHUTLITAHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero:

4.5. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM MJIaHOM HE TPEIYyCMOTPEHO

4.6. CamocrosiTeJbHas padoTa 00yYaIOLIUXCS
Buasl camocTosTeNnbHOM pabOTHI U €€ TPYIOEMKOCTh TIPUBEIEHBI B Ta0uIe 6.

Tabnuna 6 Buasl camocTosTENbHON pabOTHI U €€ TPYA0EMKOCTh

. Bceero, | Cemecrp 8,
Bua camocrositensHOM paboThI
qac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana 10 10
nucturuael (TO)
KypcoBoe npoektupoBanue (KII, KP)
PacuetHo-rpadguueckue 3ananus (PI'3)
Brimonnenue pedeparta (P)
IToAroToBKa K TEKYyIIEMY KOHTPOJIIO 18 18
ycneBaemoctu (TKVY)
Jomarraee 3amganue (/13) 50 50
KonTponbubie pabotel 3a0uHnKoB (KP3)
[ToaroToBka K MpOMEKYTOUHOM aTTeCcTallH
(T1A)
Bcero: 78 78
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5. TlepeueHb yueOHO-MeTOANYECKOTO 00eCeYeHHUs IJIsI CAMOCTOSITeJILHOM

patdoThl 00yYAKOIIUXCH MO JUCHUIINHE (MOTYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl UIsl CAMOCTOSTENbHON paboThl 0OydYarOMIMXCsl yKa3aHbl B

n.a. 6-11.

6. IlepeyeHb OCHOBHOI U JONOJHHUTEILHOI JUTEPATYPHI

6.1. OcHoBHasi JIuTepaTypa

[lepeuenb OCHOBHOM TUTEpaTypHI IPUBEACH B TabuuLe 7.

Tabnuma 7 — [lepedeHb OCHOBHOM JIUTEPATYPHI

Mudp bubnuorpaduyeckas ccouika / URL ampec KonuyectBo
IK3EMILISPOB B
o6ubnuoreke
(xpome
AIEKTPOHHBIX
AK3EMILISIPOB)
(355.B-39) A.I".Beromkun MmxenepHas 3ammuta BoaHoit cpensl: | O(10), CO(10)
Vuebnoe mnocobue.-CII6.: M3marenbctBo «JlaHbY,
2014.-416c¢.:um.
(X.B62) Bonansriit konekc P®.-M.: Ipocnekt: KuoPyc, 2013.- | ®O(1),CO(10)
47c.
- I'OCT 17.1.3.07-82 Oxpana npupozst. ['uapochepa. | ®O(1),CO(15)
[IpaBwia KOHTPOJS KadecTBa BOJBI BOJOEMOB U
BOJIOTOKOB.- M.: M351-Bo ctanaapros, 1982.-8c..
- I'OCT 17.1.5.05-85 Oxpana npupousl. ['mapochepa. | DO(1),CO(15)
O6mue TpeboBaHus Kk 0TOOPY MpoO MOBEPXHOCTHBIX
Y MOPCKHX BOJ, JIbJIa B aTMOC(HEPHBIX 0CaIKOB - M.:
W3pa-Bo crangapros, 1985.-12c¢.
http://znanium.com/catalog. | Jlykanun A.B. IIpoueccs! u anmapaTs
php?bookinfo=519990 OHMOTEXHOIOTHYECKON OUMCTKU CTOYHBIX BOJ.
VYuebHoe nocobue/Jlykanun A.B. - M.: HUL]
NH®PA-M, 2016. - 242 c.
http://znanium.com/catalog. | Jlykanun A.B. MHxeHepHast 3KOJIOTHS: MPOIECCHI U
php?bookinfo=556200 armaparbl OYUCTKH CTOYHBIX BOJ M IIEPEPabOTKU
ocaskoB : yue0. mocoodue / A. B. Jlykanun. — M. :
NHO®OPA-M, 2017. — 605 c.
6.2. JlonoJIHUTe/IbHASA JIUTEpaTypa
[TepedeHs AOMOHUTEIBHON JINTEPATYPHI PUBEJICH B Ta0IHIIE 8.
Tabmuna 8 — [lepevyeHb JONOTHUTETBHON TUTEPATYPHI
Mudp bubnmorpaduyeckas ccoiika/ URL aapec Konmnuectso

9K3EMIUISIPOB B
o6ubnuoreke
(xpome
JJIEKTPOHHBIX
HK3EMILISIPOB)



http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=556200
http://znanium.com/catalog.php?bookinfo=556200
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(5.0-92)

OxpaHa OKpyXarolleu cpeabl, IPUPOAONOJIb30BAHUE U
obecrieuenue skojaornyeckor 6ezonacaoctu B CI1b B
2014 roxy.- CIIb.: Ce3am,2015.-404c., 27 7puc.,661ad.

®O(1), CO(10)

(628 5147)

Sxosiaes C.B.,
OYHCTKA CTOYHBIX BOx. YueOHHK.- M.: U3x. Accor.
Ctpour. By308, 2004.-702c.

Boponos HO.B. BopootrBenenue wu | ®O(1), CO(10)

(355.B-39)

A.I'.Beromkun OCHOBBI IPOIIECCOB UHKEHEPHOU
skosorun. Teopus, npumepsl, 3agaun+CD: YueOnoe
nocobue.-CI10.:

®0(1), CO(10)

WznarensctBo «Jlane», 2014.-415¢.:mm.

7. IlepedyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHUKAIIMOHHOMN ceTH

MHTEPHET, Heo0X0aAMMBIX JJisl 0CBOEHHUS AUCHMILINHbI
[Tepeuens pecypcoB uHPOpMaIMOHHO-TenekoMMyHuKannoHHoi cetn MHTEPHET, Heo6xomuMbIix

AJi1 OCBOCHHA AVUCHUIIMHBI IPUBCACH B Ta6HI/ILIC 9.

Tabmuna 9 — Ilepeuenn pecypcoB mHbopmanuoHHO-TenekommyHuKarmonno cetu MHTEPHET,
HEOOXOIMMBIX [Tl OCBOCHHS AUCIUILIHHBI

URL anpec HaumenoBanue
http://e.lanbook.com/books/element.php?pl | IIpoekTrpoBaHKe U pacyeT CUCTEM M CPEACTB 00CCICUCHHUS
1 1d=43812 6e3omacuoctu Tpyna / Houkos b.1O., Konocos FO.B., mox

pen. Beiiko B.II. CI16.: U3n-Bo CITGHUY UTMO, 2012. - 74
C.

http://www.znanium.com/catalog.php?boo
kinfo=492467#none

Bacunbes, C. 1I. OcHoBBI IpoMbINIIEHHOM Oe30macHocTu. Y.
2 :B 2 4. :y4e0. nocobue / C. Y. Bacunbes, JI. H. 'opObyHoBa.
- Kpacnosipck: Cu6. denep. yu-t, 2012. - 594 c.

http://www.znanium.com/catalog.php?boo
kinfo=492464

Bacunnbes, C. . OcHOBBI TpOMBINIUIEHHOH Oe30macHocT. Y.
1 : B2 4.: yueb. mocobue / C. U. Bacunbes, JI. H. ['opOyHOBa.
- Kpacnosipck: Cub. denep. yu-t, 2012. - 502 c.

Ilepuoanveckne u3IaHus

http://www.kalvis.ru/

Kypnan «9kosorus u npomslieHHOCTs Poccumy

http://vodoochistka.ru/

Kypnan «Bomoounctka

http://ecovestnik.ru/

Kypnan «9kosnorus ypobaHU3UPOBAHHBIX TEPPUTOPHID

http://www.ecoindustry.ru/

}KypHaJ'I «IKOoJIOTHs IPOU3BOACTBA»

https://vk.com/club43432547

Kypnan «CripaBouHUK IKOJIOTa»

Pecypcol nnpopmannonto-renekommyHukanmonHoi cetu UHTEPHET

http: //www.wri.ore

cailT IHCTUTyTa MUPOBBIX IPUPOJHBIX PECYPCOB

http: // www.unep.org

caut [Iporpammer OOH 1o okpysxarorieit cpene

http://science.quap.ru

[TopTan Hay4yHoi 1 MHHOBaIMOHHOM AesTenbHOCTH ['Y AT

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTHA, HCIOJIb3yeMbIX MPH
OCYLIECTBJICHHMH 00pa30BATEIBLHOI0 MPOLECCa M0 JUCHHUILINHE

8.1.

Ilepeyenb nporpaMMHoOro odecrnevyeHust

[lepedeHpb UCTIONB3yeMOT0 TPOTPAMMHOTO oOecriedeHus npeacTanieH B Tadmmie 10.

Tabnuua 10 — ITepeuenb nporpaMMHOro obecredeHus

Ne i/t

HanmenoBanue

ITporpamma «HJIC-Okomor».



http://e.lanbook.com/books/element.php?pl1_id=43812
http://e.lanbook.com/books/element.php?pl1_id=43812
http://www.znanium.com/catalog.php?bookinfo=492467#none
http://www.znanium.com/catalog.php?bookinfo=492467#none
http://www.znanium.com/catalog.php?bookinfo=492464
http://www.znanium.com/catalog.php?bookinfo=492464
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8.2. Ilepeyenb HHGPOPMAIHOHHO-CIIPABOYHBIX CHCTEM
[TepeueHs UCTIONB3YEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IIpeICTaBiIeH B Tadmuie 11.
Ta6muma 11 — [lepeyenp nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HanmenoBanue
He npenycmorpeno
9. MaTepl/IaﬂLHO-TeXHI/I‘-IeCKaﬂ 6333, HCOﬁXOI[I’IMaH I OCYIIECTBJICHUSA
06p330BaTeJII)HOFO nmpouoecca 1mo IMCumIJaInHe
CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIPeICTaBIICH B TabuIe 12.
Tabmuma 12 — CocraB MaTepuaaIbHO-TEXHUUECKOU 0a3bl
Howmep aynutopun
Ne /it HaumeHnoBaHue coCTaBHOMN 4acTu MaTepUaibHO-TEXHUYECKOM 0a3bl (npu
HE00XO0JMMOCTH)
1 JlexuumonHas aynuropus 14-03
2 MynbsTuMeniiHas JEKIUOHHAS ayIUTOPHUS 51-07

10. q)OHIl OLCHOYHBIX CPEACTB 1JIfl IPOBCACHUA l'IpOMe)KyTO‘lHOﬁ arrecranumn

00y4aroIUXCcH M0 JUCHUIJINHE

10.1. CocraB (hoHI1a OIICHOYHBIX CPEACTB MPHUBEACH B Tabuuie 13
Tabnuna 13 - CocTtaB ¢oH/1a OLIEHOYHBIX CPEJICTB AJIsI IPOMEKYTOUHOM aTTeCTAIlNH

Bua npomexyTo4HON arTecTaluu IIpuMepHBIii IEpeYeHBb OLICHOYHBIX
CPEICTB

3auer Crnincox BOpocoB

10.2. TIlepedeHb KOMIIETEHIIMH, OTHOCSIIMXCS K AMCHUUIIIMHE, W JTambl UX (QOPMHUPOBAHUS B

MIPOIIECCE OCBOEHHUS 00pa30BaTEIHHOM MPOTPaMMBbI IPUBEICHBI B Ta0wuIle 14.

Tabmuua 14 — IlepeueHb KOMIIETEHIMH C yKa3aHMEM JTanoB UX (opMuUpoOBaHHsS B Ipolecce
0CBOEHUs1 00pa30BaTeNbHOMN MPOrpaMmbl

Howmep cemectpa

Oranbl GOPMUPOBAHKS KOMIETEHIIUN 10
JTUCIUILIMHAM/TIpaKTHKaM B poriecce ocBoenus OI1

IMPONU3BOACTBCHHBIX IIPOLCCCOB B ‘lpe3BBI‘-IaI>iHLIX CUTYyalUIAX»

ITK-10 «crnocoOHOCTh MCIOJIB30BaTh 3HAHHE OpTraHHU3allMOHHBIX OCHOB 0€30IMacHOCTH PAa3JIMIHBIX

5 HpOMLIIJ_IJ'ICHHaH OKOJIOTUA

I'maporazonnnamuka

[IpoekTupoBaHue CUCTEM KOHTPOJIS MBLIEra30BbIX BHIOPOCOB

paborta

HpOI/ISBOI[CTBeHHaSI IMMPpAaKTHKa HAYYHO-UCCJIC0BATCIIbCKAaA

6
6
6
6

[IpoexkTupoBaHue CUCTEM KOHTPOJIS MBLIEra30BbIX BHIOPOCOB
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I'eonH(popMannOHHBIE CUCTEMBI M TEXHOJIOTUU

HpOCKTI/IpOBaHI/Ie CHUCTEM KOHTPOJIA U YIIPABJICHUA BO,Z[OO‘IHCTKOP'I

10.3. B kadecTBe KpUTEPHEB OLICHKH YpPOBHS CHOPMHUPOBAHHOCTH (OCBOCHHS) Y OOYYArOITUXCS
KOMIIETECHIIMI MPUMEHSETCS IIKajla MOIYJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabmmie
15 mnpencraBinena 100—OamnbHas u  4-OayutbHas IIKanbl JJIS  OIEHKH C(OPMHUPOBAHHOCTH
KOMIIETECHIINH.
Tabmuna 15 —Kpurepun onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIUH

Or1eHKa KOMITETEHITHHN

100-
OaUIbHAS
[Kana

4-GautbHAas
LIKaiga

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

85<K <100

«OTIIMYHO»
<Ga4YTCHO»

- oOyyaromuicss riIyOOKO M BCECTOPOHHE YCBOWJI IPOTrPAMMHBIN
MaTepHa;

- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIEHO ¥ TPAMOTHO €0 HU3JIaraer;

- ONMpasiCh Ha 3HAHUS OCHOBHOW W JONOJHHUTEIBHOW JMTEPaTyphI,
TECHO MPUBS3IBAET YCBOCHHBIC HAyYHBIC MOJIOKCHHSI C TIPAKTHUCCKOM
NESATSIILHOCTHIO HAPABIICHHUS;

- yMeJIO OOOCHOBBIBACT U aPTYMEHTHPYET BBIJIBUTaEMbIC UM UJICH,

- JieJaeT BEIBOIBI U 0000IIEHH;

- cBOOOJTHO BJIAJICET CUCTEMOM CICIIHAIM3MPOBAHHBIX MOHATHH.

«XOpOLIO»
(Ga4YTCHO»

- 00y4aroIIHiicsS TBEPIO YCBOMII IPOTPaAMMHBIN MaTepuall, FPaMOTHO U
10 CYIECTBY U3JIaraeT ero, ONHUPasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYpPHI;

- HE JIOIYCKAeT CYNIECTBEHHBIX HETOUHOCTEIH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JEATSIBHOCTHIO
HaIPaBJICHUS;

- apryMEHTHPYET HaYYHBIC MTOJIOKEHHUS,

- JIeJaeT BEIBOIBI U 0000IIEHH;

- BJIAJICET CHUCTEMON CIEIUATM3UPOBAHHBIX MOHSATHH.

55<K<69

«yZI0BJIETBO-
PUTETBHO»
«GaYTEHO»

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM NPOTpaMMHBIN MaTepual,
[0 CYIIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEPaTyphl;

- JIOIYCKaeT HeCYyLIeCTBEHHbIE OUTMOKHU U HETOUYHOCTH;

- UCHBITBIBAECT 3aTPYJHEHHs B IPAKTUYECKOM NPUMEHEHUM 3HAHWM
HaIlpaBJICHNUS,

- ¢1a00 apryMeHTHPYET Hay4Hble OJIOXKEHHUS;

- 3aTpyAHseTCs B (OPMYJIMPOBAHUH BBHIBOJIOB U 0000IEHHIA;

- YaCTUYHO BJIAJICET CUCTEMOM CHEMAIN3UPOBAHHBIX IIOHATHMN.

«HEYJIOBJIETBO
PUTEIEHO»
«HE 3a4TEHO»

- oO0ydaromuiicss He YCBOWJI 3HAUUTEIBHOW YacTH MPOTPAMMHOTO
MaTepHana,

- JIONyCKaeT CYIIECTBEHHblE OMIMOKH ¥  HETOYHOCTH
paccMOTpeHHH PoOIeM B KOHKPETHOM HalpaBJICHUH,

- HCTIBITBIBAET TPYAHOCTH B MIPAKTHYECKOM IIPUMEHEHUH 3HAHUN;
- HE MOXXET apryMEHTUPOBATh HAYYHBIE TIOJOKEHHUS;

- He (OPMYIIUPYET BBIBOJIOB U 00OOIIEHHIA.

npu

10.4. TumoBble KOHTPOJBHBIC 3aJJaHUS WA UHBIE MaTEPUAIIbI:
1. Bompocs! (3a1aun) 1uist sk3aMena (tabsuma 16)

Tabmuma 16 — Borpocs! (3a1a49m) 1S 9K3aMeHa

Ne /1t

[lepeuens BonpocoB (3aa4) AJs IK3aMeHa

VY4eOHBIM MJIaHOM HE TPETyCMOTPEHO
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2. Boripocs! (3amaun) muist 3adera / nuddepeHmpoBanHoro 3adera (tabmuma 17)

Tabmuna 17 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera

Ne i/ Ilepeuens BonpocoB (3a1au) J1s 3a4eTa

1 Bomubie pecypcwl. Ponb runpocdepst Ha 3emiie. MUPOBO# OKeaH, BOJIBI CYIIH,
10JI3eMHBIE BOJIBI, aTMOCc(epHbIe Bobl. KpyroobopoT Boab! B mpupoe.

2 IToBepxHOCTHBIEC BOJIBI M UX XapakTepucTtrka. KayectBo moBepxHocTHbIX BoA. [1JIK.

3 Bunsl Bogomnonbp30Badus (X035MCTBEHHO-TTUTHEBOE, KYJIbTYPHO-OBITOBOE,
pBIOOX 0351 CTBEHHOE).

4 Kareropun BogomnoJib30BaHus.

5 dopMUpOBaHUE XUMUYECKOTO COCTaBa MPUPOIAHBIX BoJI. DaKTOPHI, BIMSIIOMINE HA
COCTaB BOJIBI.

6 dopMHUpOBaHUE CETU IYHKTOB KOHTPOJISI KadecTBa MOBEPXHOCTHBHIX BOJ. KoHTpousb
KauyeCTBa MOBEPXHOCTHBIX BOJI.

7 OO6mume nmpaBuiia 0TOOpa Mpod BOABI AJiA aHanu3a ( U3 pek, 03ep, NpyAoB,
BOJOXPAaHWJIMIL, POAHUKOB, KOJOIEB, CKBAXHH ) .

8 Bri6op mecta or6opa npo6. [punimmne: otdéopa npod. Buast mpob u Buer 0TOOpAa.
ITpucnocobnenus s or6opa npoO BOABI, XpaHEHHE, KOHCEPBUPOBAHHE.

9 IIpoext HopmarusoB HJIC.

10 DKOJOTUYECKHII MOHUTOPHHT MOBEPXHOCTHBIX BOAHBIX 00HeKTOB B Poccuiickoit
denepanun

11 YcTaHOBNIEHUE MECTOMOIOKEHUSI CTBOPOB B MMyHKTax HaOmoAeHuid. [Iporpammel
HaOJIIOICHNH 32 KaueCTBOM BOJIbI. [leproAnyHOCTh HAOIIOICHU.

12 OU3NKO-XUMHUYECKUE TIOKa3aTeNln KadyecTBa BObI (B3BEILICHHBIC BEIIECTBA, MyTHOCTD,
MPO3pPavYHOCTh, 3aMax, BKYC, IPUBKYC, IIBETHOCTh, MUHEPAIU3AIHUs, KECTKOCTD,
1IEJI0OYHOCTh, oprannueckue BemiectBa, XI1IK, BIIK, pacTBopeHHbIN KUCIOPOI,
MUHEpAJIbHbIE BEIIECTBA).

13 Krnaccudukanus MeTo10B M13MEpeHHsl MoKa3aTeseil kauecTBa BOJbIL.

14 XapakTeprucTUKa UCTOYHUKOB CTOYHBIX BOJ. CXEMBI U CUCTEMBI BOJIOCHA0KEHHS
MPOMBIIUICHHBIX TIpeanpuatuid. [IpsmMoTodnas, mocienoBareabHas U 000pOTHAs
CHCTEMBI BOJIOCHA0KEHUS MPEAIPUITHS.

15 JlomycTrMbIe M3BMEHEHHS COCTaBa BOJBI B BOJJOEMAaX IMOCJIE BBIMMYCKa B HUX CTOYHBIX
Boj. Paz0aBieHne CTOUHBIX BOJ B BOZOEME.

16 Byl mpreMHUKOB MPOU3BOICTBEHHBIX CTOYHBIX BOJI: TOPOJICKHE CUCTEMBI
BOJIOOTBEJICHHUS; BOJIOEMBI; TI0JI3€MHBIE TOPU3OHTHI; UCIIAPUTENH. Y CIIOBUS ITpUEMaA
CTOYHBIX BOJI B TOPOJCKHE CUCTEMBI.

17 OCHOBHBIE NOHATHS ¥ MPUHIIMIIBI CHCTEMHOT'O MOAX0a K IPOEKTUPOBAHUIO, 3aa4H
aHaJIM3a, CHHTE3a U ONTUMHU3AIIMI CUCTEMBbI KOHTPOJISI ¥ YIIPABJICHUS BOJAOOYHCTKOM.

18 du3nyeckue METOAbl U3MEPEHUS MTapaMeTPOB BOJIBI (TeMIIepaTypa, pacxoj, CTOK,
YpOBEHb, Macca, AaBJIEHUE, BA3KOCTb, MUHEPATIU3aLUs, JIEKTPOIIPOBOJHOCTD,
B3BEIIICHHBIE BEIIECTBA, MyTHOCTb, IBETHOCTh, TPO3PAYHOCTH).

19 O060pOTHBIE CUCTEMBI BOAOCHAOKEHUSI.

20 VYcnoBust BbITyCKa CTOUHBIX BOJI IPOMBILUIEHHBIX IPEANPUATAN B BOJIOEMBI. 3aKauka
CTOYHBIX BOJI B TTOJ3€MHBIE TOPU3OHTHI..

21 COpoc CTOYHBIX BOJ B HaKOMUTENH-Ucnaputenu. OmnpeneneHne HEoOXO0auMOn
CTENEHNW OYMCTKH CTOYHBIX BOJI.

22 Pacuer HOpMaTUBHO TONMYCTUMON KOHILIEHTPALIUU 3arpsA3HSIONIMX BEIIECTB B CTOUHBIX

BOJIAX C Y4€TOM KPAaTHOCTH pa3z0aBieHUs IPH cOpoce B MOBEPXHOCTHBIE BOJHbIE
00BbeKThI. PacueT HOpMAaTUBHO JOMYCTUMOT0 cOpOca MPOMBIIUIEHHOTO TPEANPUSATHS
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23

IIpomblineHHas BOJONOArOTOBKA, CTOYHBIE BOJIbI, IMThEBAs BOJA, BOJA
pacdacoBanHas1, IPOMBILIUIEHHAs BOAA.

24

Il'ocynapcrBennsiit BoaubIi kagactp ('BK). Buasl HabmoeHMit 32 Ka4ecTBOM
noBepxHocTHBIX Boji OI'CHK. OcHoBHBIC 331241 HAOI0ICHUI 32 KAYECTBOM
11oBepXHOCTHBIX BoA B cucteme OI'CHK

25

3ammra ruapochepsl. Bomabiii kogekc P®. BomooxpanHbie 30HBI. Opranu3aius
BOJIOOXPAHHBIX 30H

26

Hopwms! u pexxumbl Boonorpedienus. OnpeaeneHue pacxoia BoJbl Ha
MIPOMBIIIIICHHBIE HYX/Ibl. Pacxo/1 BOJbI Ha X031CTBEHHO-ITUTHEBBIE HYX/IbI
MIPOMBIIIJICHHBIX NPEANPUSTHI.

27

TexHOMOruYecKkuii ~ KOHTPOJb MPOLIECCOB OYUCTKH CTOYHBIX BOJI.
XapakTepucTrKa M olleHKa 3arpsssneHHocTd ctouHbiX BoJ (XIIK, BIIK). ITpoBepka
3¢ (HEeKTHBHOCTH pabOTH MEXaHUYECKON, U3UKO-XUMHUECKON 1 OMOJIOTUYECKOM
OYHUCTKU CTOYHBIX BOJI IPEIIPUSITHSL.

28

Onenka 3¢ GeKTUBHOCTH pabOThI Pa3IMYHBIX BUOB OYHCTHOTO 000PYI0BaHUS
(OTCTOMHUKOB, PHIIBTPOB, AAPOTEHKOB U JIP.)

29

Ot60p npoOb cTouHbIX BoA. BriGop MecTa 0TO0Opa 1 BUABI 0TOOpa MpoO.
[Ipuboper u mpucnocobnenust it oTOopa W XpaHeHUs m1poO Boasl. [lpaBumia
OCYILIECTBIICHHS] KOHTPOJISI COCTaBa U CBOWCTB CTOYHBIX BOJI.

30

HpOFpaMMH KOHTPOJIAA COCTaBa U CBOMCTB CTOUHBIX BOJ. BeneHue u Tunonas (bOpMa
JKypHaJia KOHTPOJIA COCTaBa U CBOMCTB CTOYHBIX BOJ Ha MNpCAIPUATHH.

3. Tembl m 3amaHWe JUIsl BBITIOJHEHUS KYypCOBOW pa0OTHI / BBIMOJIHEHHS] KYPCOBOTO ITPOCKTA
(Tabmuna 18)

Tabnmuna 18 — IlpumepHblii mepeueHb TeM AJs BBIMOJIHEHHUS KYpCOBOW pabOThl / BBIMOIHEHUS
KYpCOBOTO MPOEKTa

Ne i/t

[TpumepHBIii TepeueHb TeM TSI BHITOJIHEHUS! KYPCOBOM paOOThI / BHITOTHEHUS
KYpCOBOTO MPOEKTA

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4. Borpochl AJ1st IPOBE/ICHHS IIPOMEXYTOYHOM aTTeCTalluy PU TecTHpoBaHuu (Tadiuia 19)

Tabmuua 19 — [IpumepHblii epedeHb BOIIPOCOB Il TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB VISl TECTOB

He npenycmorpeno

5. KouTponbHbIe ¥ MPaKTHUYSCKHUE 3a1auu / 3aaHus 1Mo quciuiuinae (tadmmma 20)

Tabmuua 20 — [IpumepHbIit TepeueHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJJaHUN

Ne /i1

[TpumepHbIii epedeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3aj1a4 / 3a1aHUi

He npenycmorpeno

10.5. Meroauueckue MaTepuaibl, ONPENENSAIONINE MPOLEAYpbl OLCHUBAHUS 3HAHUH, yMEHMH,
HABBIKOB M / WJIM ONBITA JESATENHOCTH, XapaKTePU3YIOIINX 3Tanbl (GOpMHUPOBAHUS KOMIETEHIINH,



http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.1.1
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.2
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.3
http://www.ecoline.ru/mc/refbooks/hydrochem/ch2.html#2.3
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conepxarcs B [lonoxeHnsx «O TekylieM KOHTPOJIE yCIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAllUH
cryaentoB ['VAIIL, oOydarommxcsi Mo mporpaMmamM BbICIIEro oOpazoBaHus» U «O MOAYIBHO-
PEUTHUHTOBOM CHCTEME OIEHKH KayecTBa yueOHOU paboThl cTyneHTOB B ['Y Ally.

11. MeToauueckue yKazauus JJis1 00y4aIOIIMXCS 110 OCBOCHUIO U CIUILINHBI

Lenp npenomaBanusi AMCHUILIAHBL «I[poeKkTUpOBaHUE CUCTEM  KOHTPOJISI M YIIPaBJICHUS
BOJOOYHCTKOM:

- O3HAKOMJICHHUE C MPUHIIMIIAMH MPOSKTUPOBAHUS CUCTEM KOHTPOJIS M YIIPABIICHUS
BOJIOOYMCTKOM, HOPMATUBHBIMU TPEOOBAHUSMH K ITapamMeTpaM BOJIbI PA3TUYHOTO IPUMEHEHUS, C
MIPUHITUTIAMA 00€CTICUCHUSI €IMHCTBA H3MEPEHU;

-pa3BUTHE HAaBBIKOB TMPOBEJICHUS W3MEPEHUN, OLEHKH MOrPEUIHOCTe pe3yIbTaToB
W3MEPEHHUI;

-00y4eHHe CTYISHTOB (U3MUYECKUM, XUMHYCCKHM U (HU3UKO-XUMHUYCCKUM METOJIaM
M3MEpPEHUs TapaMeTPOB BO/IbI.

MeTtoauyeckue ykazaHus AJsl 00y4aroLIUXCs 110 0CBOEHHUIO JIEKIIMOHHOI0 MaTepuaJjia

OcHOBHOE Ha3HAuY€HUE JIEKLIMOHHOIO MaTepualla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
rI1yOOKO€ U SICHOE U3JI0KeHue yueOHoro Marepuana. HasHaueHue coBpeMEHHOM JIEKIIMU B paMKax
JUCLMIUIMHBI HE B TOM, 4YTOOBI IOJY4YUTh BCIO HH(POPMALHUIO IO TEeME, a B OCBOCHUHU
(GyHIaMeHTaJIbHBIX MPOOJIEM AUCLMILIMHBL, METO0B HAYYHOI'O ITO3HAHHUS, HOBEHIINX JTIOCTUKEHUI
HayyHoil  mblciu. B ydyeOHOM  mpomecce  JI€KIMsS — BBIIOJHAET  METOA0JIOTHYECKYIO,
OpraHu3alMOHHYI0 W HH(pOpMaruoHHyl0 (yHKIHH. JIEKIus pacKphIBaeT MOHATHUIHBIN ammapaT
KOHKPETHOH o00jacTu 3HaHUs, €€ MpoOsieMbl, JAaeT LEJNbHOE Ipe/ICTaBIeHUEe O TUCLUIUIMHE,
IIOKa3bIBACT B3aUMOCBS3b C APYTUMU AUCLUIUIMHAMM.

[TnanupyemMsble pe3yabTaThl IPU OCBOCHUH 00YYarOIMUMCS JIEKIIMOHHOTO MaTepHaa;

— IIOJIy4YEHUE COBPEMEHHBIX, LIEJOCTHBIX, B3AMMOCBI3aHHBIX 3HAHHWW, YPOBEHb KOTOPBIX
ONPENENAETCS LEIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOoThl COBMECTHO C IPEMOJIaBaTENEeM;

— pa3BuTHEe  NPO(PECCHOHANBHO—JENOBBIX  KadecTB, JIIOOBM K  MpeaAMeTy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsiBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Uil CAMOCTOSITEIbHON pabOThI;

— IOJIy4YEHHUE 3HAHWM O COBPEMEHHOM YPOBHE Pa3BUTHUA HAYKU U TEXHHUKU U O IPOTHO3E
UX Pa3BUTHA Ha OnuKaiime rojsl;

— Hay4YuTCsl METOJIMYEeCKH o00padaTbiBaTh Marepuan (BBIIEISTH TIJIABHBIE MBICIH U
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, MIOBTOPATH UX B Pa3IMYHbIX (POPMYJINPOBKAX);

— TOJIyueHHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIMMBIX TEPMUHOB U MOHATHI.

JIekUMOHHBI ~ MaTepuall MOXKET  CONPOBOXKAATHCS  JEMOHCTpalMedl  CIIaiJoB U
UCIIOJIb30BAaHUEM  pa3JaTOYHOro MaTepuana @pU HPOBEACHUM KOPOTKHUX JUCKycCHH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpyKTypa NpeaoCcTaBIeHUs JIEKIMOHHOTO MaTepraa:

—  @opMynMpOBAaHKE TEMBI, LEIEH U 3a1a4

— HN3noxenue mMarepuana

— BruIBOIBI M 3aKIIIOYEHIE.

MeToanyeckne YyKazaHus Ui OOY4YalOIIUXCH MO MNPOXOKIEHHUI0 MMPAKTHYECKHX
3aHATHH
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IIpakTHyeckoe 3aHATHE SABISAETCA OJHOM M3 OCHOBHBIX ()OPM OpraHu3alMyd y4eOHOTro
npoliecca, 3aKII0YaloNascs B BBHIIOIHEHUH OOYYAIOIIUMHUCS IO/ PYKOBOJCTBOM IpPEINOaBaTes
KOMILIEKCa Y4YeOHBIX 3aJaHUi C IeJIbl0 YCBOEHHMS Hay4YHO-TEOPETHYECKHUX OCHOB Yy4eOHOMU
JUCHUTUTMHBL, TPUOOPETEHHsI YMEHUN M HaBBIKOB, OIBITA TBOPYECKON AEATEIBHOCTH.

Ilesnpt0 MPAaKTUYECKOTO 3aHATUS Ul OO0YYarolIerocst sBISETCS NPUBUTHE OOy4aroIeMcs
YMEHMM U HaBbIKOB MPAKTUYECKOM EATENBHOCTH 110 U3y4aeMOU JTUCIUIUINHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHHH 00y4aroIIeMcs IPaKTUYECKUX 3aHATUI:

— 3aKpeIuvleHue, YriayOJieHHe, paclIMpeHHe U JeTalu3alusi 3HAHWA TpU PEUICHUU
BOIIPOCOB KOHTPOJISI U YIIPABJIEHUS BOJIOOYUCTKOM;

— pa3BUTHE  II03HABATEJbHBIX  CIIOCOOHOCTEH,  CaMOCTOSATEIBHOCTH  MBILUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHHE HOBBIMH METOAAMH M METOJMKAMH M3Y4YEHHUS JaHHOW ydeOHOU
JUCLIUIINHBL,

— BbIpa0OTKAa CIOCOOHOCTH JIOTUYECKOTO OCMBICIECHUS IOJIyYEHHbIX 3HAHMHA JJIs
BBITIOJTHEHMS 3aJJaHNI;

— oOecrieuyeHUe palMOHAIBHOIO COYETAHUS KOJUIEKTUBHOM M HMHAMBHUIYyalnbHOH (opm
o0OyueHusl.

QyHKINH MPAKTUYECKUX 3aHATUH:

— TIO3HaBaTeJIbHAs;

— Ppa3BUBaroLlas;

—  BOCIIMTAaTENIbHAs.

Ilo xapakTepy BBINOJHSAEMbIX OOYYAIOIIUMCS 33aJaHUW MO MPAKTHUYECKUM 3aHATHAM
HOJPA3JIeNIAI0TCS Ha:

— O3HAaKOMMTEJbHBIE, IIPOBOJUMBIE C LENBIO 3aKPEIUICHUS M KOHKPETU3aLUU U3Y4YEHHOTO
TEOPETUYECKOr0 MaTepHaa;

— aHaJIWTUYECKHE, CTaBALIME CBOCH LENBIO MOJydYeHHE HOBOW WH(pOpMAaIMU Ha OCHOBE
(bopManTn30BaHHBIX METO/I0B;

— TBOpYECKHE, CBSI3aHHBIE C IOJIy4YEHHEM HOBOM MH(OpPMALMM IyTEM CaMOCTOSATEIbHO
BbIOpaHHBIX MOJXO0/0B K PEIICHUIO 3a/1a4.

@opMBl  OpraHu3allUd TMPAKTUYECKUX 3aHATUH ONPENENAIOTCS B COOTBETCTBHHM  CO
cenupUYeCKUMH OCOOCHHOCTSAMU Y4eOHOM IUCHUIUIMHBI W uensiMu o0ydenus. OHU MOryT
IIPOBOAMTHCS:

— B HHTEpPakTUBHOM ¢opMe - pelieHue CUTYallMOHHBIX 3aJad, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATbHBIX YCIOBUM;

— B HE HUHTEPAaKTUBHOU (hopMe - BBINOJIHEHUE YNPAKHEHWH, pelIeHHe THIOBBIX 3a7ad,
pEellIeHNEe CUTYallMOHHBIX 3a/]1a4.

BoinonHenue pacyeTHBIX 3aJaHUMl  TO3BOJISIET Pa3BUTh CIIOCOOHOCTh CTYJIEHTOB K
CaMOCTOSITEJIBHOMY PEIICHUIO NPUKJIAJHBIX WH)XXEHEPHBIX 3aJa4, pacCCMOTPETh THUIIOBBIE 3ajayd,
BO3HUKAIOIIME TMpU pealn3allid Mep IO OO0ECHeueHUI0 TEeXHOC(HEpHOM U SKOIOrMuecKoin
0€30I1aCHOCTH U TpeOyIOIIKe OCYIIECTBICHHUS PACUETOB.

TpeOoBanus K NPOBEICHUIO NPAKTHYCCKUX 3aHATHI

JI1st IpoXoKAeHUs Kypca NPAaKTUYECKNX 3aHATHN CTYIEHT JTOJIKEH:

- 3HAKOMUTHCS C IUIAHOM IIPOBEICHHUS KaXI0r0 3aHATHUSA,

- HOepe€a KaXAbIM 3aHATHEM H3Yy4aTb TGOpeTI/IquKI/If/'I Marcpual, H€06XOJIHMI)II>'I JJIsL
BBITIOJIHEHUS TPETYCMOTPEHHBIX IJIAHOM 3aJlaHui, aHAJIM3UPOBATh HCCIEAyeMble MpPOOIEeMbl U
TOTOBUTH BOIIPOCHI 110 TEME 3aHATH,

- B YCTaHOBJICHHBIE CPOKH BBIIIOJIHATH HWHAWBUAYAJIbHBIC IIPAKTUYECKUE 3alaHusi U
Y4aCTBOBAThb B IUCKYCCHUAX U KOJIJICKTUBHOM PCIICHWH IMOCTABJICHHBIX 3a/1a4,

- CIIE0BATh X0y YIIPaBIsAEMON NUCKYCCUM U YKa3aHUSM MPENOogaBaTers.
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MeTtoanyeckue ykKa3aHusl JAJsl O0Y4alOLIUXCSl MO TMPOXO0XKIECHHI0 CAMOCTOSITeIbHOM
padoThI

B Xxo/e BBIMIONIHEHUS CaMOCTOSITEIBHONH paboThl, 0OydYaIOMIUICS BBIOIHSET PadOTy IO
3aJJaHUI0 U TPU METOJIUYECKOM PYKOBOJCTBE IMpernoiaBareis, HO 0e3 ero HernocpeiCTBEHHOTO
y4acTusl.

Jisa oOydaromuxcsi 1Mo 3aouHoil (opme o00ydeHHs, caMOCTOsITelbHAasg paboTa MOXKeT
BKJIIOUATh B ce0s1 KOHTPOJIbHYIO paldoTy.

B mnporecce BBINONHEHHS CAaMOCTOSTENbHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE PabOUYero BpeMEHU, KOTOPOE MO3BOJSET UM pa3BUBAaTh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMATH3AI[MH IPUOOpETAeMbIX 3HAHUH, 00eCIIeUnBACT BRICOKUN YPOBEHB
YCIIEBAEMOCTH B MEPHOJ 00YUEHHsI, [IOMOTAET TOTYYUTh HABBIKK MOBBIIICHHS TPOPECCHOHATHHOTO
YPOBHH.

MeroanueckuMu MaTepHalamu, HANpPAaBJISAOIIMMU CaMOCTOSATEIIbHYIO paboty
00y4aromuXCs SBISIFOTCS:

— y4eOHO-METOJIMYECKHI MaTepHall Mo AUCIHUILIMHE,

— MCTOAUYCCKHEC yKazaHH 10 BBIINOJHCHHUIO KOHTPOJbHBIX pa60T (I[J'I?I 06y11a101111/1xcs{ 110
3209HOU (hopMe 00ydeHUs).

MeTtoauyeckue yKa3zaHusl JJisi 00y4arOIIUXCS MO TPOXOKIAEHUIO MPOMEKYTOYHOM
aTTecTaluu

[TpomexyTouHas aTTecTamus o0yJarmuxcs pelyCMaTPUBACT OLICHUBAHUE
MPOMEKYTOUYHBIX M OKOHYATEIBHBIX PE3yAbTAaTOB OOydeHHs MO muciuiuinHe. OHa BKIIOYACT B
ceos:

— 3a4er — 3TO opMma OICHKU 3HAHWH, MOJYYCHHBIX OOYYArOIIMMCS B XOJ€ W3YYCHUS
y4eOHOM JAUCIUIUIMHBI B [EJIOM WM MPOMEKYTOYHAS (TI0 OKOHYaHHH CEMECTpa) OICHKA 3HAHHM
00y4JaromuMcs 10 OTAEIbHBIM pa3/iesiaM JTUCIUIUIMHBI C aTTECTAllMOHHON OIEHKOH «3auTeHO0» WU
«HE 3aYTEHOY.

CucremMa OIICHOK TPH TPOBEJACHUHM MPOMEKYTOUYHOW aTTECTAllMd OCYIISCTBIISICTCS B

COOTBETCTBUU C TpeboBaHuaMu [lonoxenuit «O TeKylmeM KOHTpOJIE YCHEBAaEMOCTH U
IPOMEXYTOUHOM arrectanuu cryneHToB ['YAII, oOydarommxcs 1mo mnporpamMmaM BBICIIETO
oOpazoBanusi» U «O MOJYIbHO-PEUTHHIOBOM CHUCTEME OIICHKM KadecTBa Yy4eOHOM paboThl
ctyneHtoB B 'Y AI».
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