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AHHOTALIUA

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

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

[IK-10 «cnocoOHOCTh HCIONB30BaTh 3HAHME OPraHU3alMOHHBIX OCHOB 0€30MacHOCTH
Pa3IMYHBIX TPOU3BOACTBEHHBIX MTPOLIECCOB B UPE3BBIYANHBIX CUTYALUAX.

CopnepxaHue AMCLUUIUIMHBI OXBATHIBAET KPYI BOIIPOCOB, CBSI3aHHBIX C INPOEKTUPOBAHUEM
CHUCTEM KOHTPOJIS U YIPABJIECHUS BOAOOYHCTKOM.

[IpenoaBanye AUCHUILUIMHBI IPEAYCMATPUBACT CleAyIomre GOpPMbI OpraHU3aluy y4eOHOTO
mpolecca: JIeKIUH, TPAaKTUUECKUEe 3aHATHS, CAMOCTOSITeNIbHAsL padoTa CTyIeHTa.

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

OO6m1as TpyA0€MKOCTh OCBOCHHMSI TUCIIMIUIMHBI COCTABIISIET 3 3a4€THBIX enuHuILlbl, 108 yacos.
SI3bIK 00yUYeHUs IO JUCIHUILTUHE «PYCCKUI».



1. TlepedyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUIIUHE

1.1. Henu npenogaBaHus JUCHUILIAHBI

lenp npenogaBaHusa JUCUUIUIMHBI «IIpoeKTUpOBaHME CUCTEM  KOHTPOJISI M YIpaBJICHUS
BOJOOYHCTKOM:

- O3HAKOMJICHHE C TPUHIMIAMU MPOCKTUPOBAHMS CHUCTEM KOHTPOJS W YIpPaBICHUS
BOJIOOYMCTKON, HOPMAaTUBHBIMH TPEOOBAHHMSIMH K TIapaMeTpaM BOJBI Pa3jIUYHOTO MPUMEHEHHUS, C
MIPUHITUIIAMA 00€CTICUCHHSI €TMHCTBA HU3MEPEHU;

-pa3BUTHE HABBIKOB TPOBEICHUS W3MEPEHUN, OLEHKUM MOTPEIIHOCTEH pe3yIbTaToOB
W3MEPEHHUI;

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

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3y/JIbTATOB 00y4eHHUSI 10 AUCUMILJIMHE, COOTHECEHHBIX €
IVIAHUPYeMbIMH pe3yJibTaTaMu ocBoeHusi OI1

B pesynpraTe oOCBOEHHS AUCUUIUIMHBI OOydYaromuiics JODKEH o00sajgaTh  CleAYHOLIUMU
KOMITETEHLIUSIMU:

[TIK-10 «crocoOHOCTh HCIOIB30BaTh 3HAHWE OPTaHU3AIMOHHBIX OCHOB 0E€30MACHOCTH Pa3TUYHBIX
MIPOU3BOJICTBEHHBIX MPOLIECCOB B UPE3BBIUANHBIX CUTYALUAX):

3HaTh — MOCJEACTBUS HOCTYIUICHUS PA3JIMYHBIX 3arpsi3HEHUN B BOJAHbBIE OOBEKTHI U METOJbI UX
[IpPEIOTBPALICHUS;

YMETb — pa3paboTaTh CTPYKTYPHYIO CXEMY CHUCTEMBbI KOHTPOJS TEXHOJOTMYECKOIO mpoliecca
BOJIONOJATOTOBKHY MJIM BOJOOYMCTKH;

BJIQ/IETh HABbIKAMU — IPOEKTUPOBAHMS CHCTEM KOHTPOJIS W YHNPaBJICHUs MPOLIECCAMU 3aIMThI

ouochepsl;

HUMCETDH OIIBIT ACATCIIbHOCTH — I10 KOHTPOJIKO CUCTEM OUYHMCTKHU CTOYHBIX BOJ.

2. MecTo nucuMIuInHbI B cTpykType OIl

JucnunimHa Oa3upyeTcsi Ha 3HAHUAX, paHee MPHOOPETEHHBIX OO0YyYaroIMMMCS NpU HU3YyYEHHH
CIIEYIOIINX JUCLHHUIUINH:

- Xumus

- Ousuka

- DKoJorus

- [IpoMbIIeHHAas 3KOI0TUs

3HaHMs, TOJYYEHHbIE IPU HW3YYEHMHM MaTepuajla JaHHOW JAMCLMILUIMHBI, HUMEKT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS MTPU U3YYEHUH IPYTUX AUCLUILINH:
- IIpoexkTnpoBaHME CUCTEM OYMCTKU CTOYHBIX BOJ
- IlonroroBka BBITYCKHON KBaJM(UKAIIMOHHONW PabOTHI.

3. OobeMm aucuumiannel B 3E/akageM. yac
I[aHHBIe 06 O6IJ.I€M 06’BCM6 AUCHUIINIMHBI, TPYAOCMKOCTH OTACJIBHBIX BUIOB y‘-IC6HOﬁ pa6OTBI 110

JAUCIUIIIINHC (I/I pacnpeaciiCcHue 3TOM TPYAOCMKOCTH I1O CeMCCTpaM) MMpEACTaBJICHLI B Ta6m/1ue 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bug yueOHO#T pabOTBI TpymoeMKOCTh IO
y p Bcero Py

cemecTpam

NelO



Лидия
Штамп


O0uas Tpy10eMKOCTh
auciunanHbl, 3E/(41ac)

3/108

3/108

H3 nux uacoe npaxkmuueckoi
noozomoexku

10

10

Ayoumopnuvie 3anamus, BCero vac.,

B mom uucne

20

20

nexuuu (JI), (dac)

10

10

[IpakTrueckne/ceMuHapcKre
sanstud (I13), (vac)

10

10

nmabopaTtopHbie padotsl (JIP), (dac)

KypcoBoii mpoekT (padota) (KII, KP),
(qac)

Dk3ameH, (4ac)

Camocmosamenvhas paﬁoma, BCCTO

(qac)

88

88

Bu1 NpoMesKyTOYHOr0 KOHTPOJIS:
3aueT, 7udd. 3a4et, sk3ameH (3auer,

Audd. 3au, Ik3.)

3auer

3auer

4. Conepxanmne TUCUMILUIUHBI

4.1. PacnpenesieHue TPYA0eMKOCTH TUCIHIIIUHBI

1o pa3jaejaM M BUIaM 3aHSATHIA

Pazensr 1 TeMBI AUCHUILIMHBI U KX TPYIOEMKOCTH IPUBEICHBI B TAOIHUIIE 2.

Tabnuna 2. — Pa3nensl, TeMbl IUCHUTUIMHBI U UX TPYJIOEMKOCTh
Paszpenbl, TeMbl AUCHMILTUHBL Jlexkmuu | 113 (C3) JIP KII CPC
(dac) (dac) (qac) (qac) (qac)
Cemectp 10
Pa3nea 1. Knaccuduxanms 2 2 17
3arpsi3HEHUH BOJABI 1 HOPMUPOBAHUE
rapaMeTpOB BOJIHOM CpeJibl
Pa3nes 2. Dxonornyeckuii MOHUTOPUHT 2 2 18
MOBEPXHOCTHBIX BOJHBIX 0OBEKTOB B
Poccutickoii ®eneparn. OCHOBHBIE
MOKa3aTeJIn Ka4yeCTBA BOBI.
2 2 17
Pa3nen 3. Bononorpebnenue
MPOMBIIUIEHHBIX TPEANPUITHIA
Paznen 4. [IpoexktupoBaHue clCTEM 2 2 18
KOHTPOJISI U YIPABJICHUS BOJOOYHCTKOMN
Ha TTPOMBIIIUICHHOM TPEANPHUATHN
Paznen 5. Koatpons kauecTBa 2 2 18
MMOBEPXHOCTHBIX BOJT
Hroro B cemecTpe: 10 10 88



Лидия
Штамп


Utoro: 10 10 0 0 88

[lpakTHueckas  MOATOTOBKA  3aKIIOYAaeTCd B HEMOCPEICTBEHHOM  BBIIOJIHEHHH
00y4alOIMMUCS ONPEAEIEHHBIX TPYAOBbIX (DYHKUHUH, CBA3aHHBIX ¢ OyIyIiel npodeccuoHanbHOMI
JEATEIBHOCTBIO.

4.2. Copaep:kaHue pa3aejioB M TeM JeKIMOHHBIX 3aHATHIi
Copep:xanue pa3fesioB U TeM JICKIIMOHHBIX 3aHATUN MIPUBEACHO B Ta0IHIIE 3.

Tabmuna 3 - Cozepkanue pas3/ieiioB U TEM JICKITHMOHHBIX 3aHATHI

Howmep pazaena Haszpanue u cogep>xanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Pa3nen 1 Bognbie pecypcsl. Kinaccudukanus 3arpsisHeHHH BOAbI U
HOpPMUPOBaHHe NapaMeTPOB BOJHOM cpeJbl

I'uapocdepa 3emiu, ee 3arpsi3HeHne U 3amuTa. Poias ruapocdeps! Ha
3emie. Ctpykrypa runpochepsl. BomHble pecypchl 1 uX 0COOEHHOCTH.
Knaccudukanus npupoanoii Boasl. [ToBepxHocTHbie Boabl.  [IpombinieHHas
BOJIOMIOAITOTOBKA, CTOYHBIE BOJIBI, MUTHhEBAast BOAA, BOAA pacacoBaHHAs,
npoMelieHHas Boja. Kiaccudukanus 3arps3HeHuit BOIBI U HOPMUPOBAHKE
rapamMeTpoB BOJIHOM cpeibl. OCHOBHBIE CTAHIAPTHI U PYKOBOSIIINE
nokymeHThI. ['ocynapctBennsiii Boaubiil kagactp (I'BK). Buasr nHabmonenuit
3a kauecTBOM noBepxHOCTHBIX Bog OI'CHK. OcHoBHBIE 3a1aun HAOII0ICHHIA
3a KauecTBOM NOBepxHOCTHBIX BoA B cucteme OI'CHK  3amura
ruapocepsl. Boanbiii konekc P®. Bomooxpanubeie 30HBI. Opranusarus
BOJIOOXPAHHBIX 30H.

IKOJ0TrH4eCKHii MOHUTOPHHT MOBEPXHOCTHBIX BOJHBIX 00bEKTOB B
Paznen 2 Poccuiickoii @enepannu. OcHOBHBIE MOKA3ATEJIN Ka4€CTBA BO/bI

CrpykTypa rocyJapCTBEHHOTO HKOJIOTHYECKOTO0 MOHUTOPUHTA.
Opranu3zanus ceTH IMyHKTOB HAOIIOACHHM U YCTaHOBJICHHE MECTOIIOIOKECHHS
CTBOPOB B IIYHKTax HAOJIIOACHUM.

[IporpamMMmebl HaOMIOACHMI 32 KauecTBOM BOJbl. HopMupoBaHue kauecTBa
BOJI BOJIHBIX 00beKTOB. KauecTBO BOJ M BUABI BOJOOIb30BaHHUS.
DopMHUpPOBaHUE XUMUYECKOTO COCTaBa MPUPOJHBIX BO.

Knaccudukanus Boa o MHTErpaqbHbIM NOKa3aTessiM KadectBa. OOmme u
CyMMapHbI€ II0Ka3aTeJIM KauecTBa BOL.

XUMHUYECKUE UHTPEAUCHTHI TIPUPOIHBIX BOJ M UX 3HAYCHHUE JIJISl OLICHKH
KadecTBa BOAbI (I‘JIaBHbIe HWOHBI, PACTBOPCHHBLIC I'a3bl, 61/IOFCHHBIG BCIIIECTBA B
MPUPOJIHBIX BOJIAX, MUKPOAJIEMEHTHI IPUPOTHBIX BOJI, OPTaHUYECKUE
BEILIECTBA).

OcCHOBHEIE METOABI BOAOIIOATOTOBKHU N OYUCTKHU BOAbI B 3aBUCUMOCTHU OT
COCTaBa U JIUCIEPCHOCTH npuMeceil. OCHOBHBIC MTOKA3aTeIM KaueCTBa BOJIBI

1 MCTOAbI UX NOCTUKCHHUA CPCACTBAMHU BOOOOUYUCTKHU.
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Pa3zgen 3

BononorpedieHne NpoMbIIVIEHHBIX NpeAnpuaTHii. BonoorBoasmue

CHCTeMbl IPOMBILJICHHBIX NPeINPUSITHH

XapaKkTepUCTUKA HCTOYHUKOB CTOYHBIX BOJX. CXEMBI U CUCTEMBI
BOJIOCHA0KEHUS MPOMBILIUIEHHBIX Npeanpusatuil. [Ipsmorounas,
1ocje10BaTeNbHas 1 000POTHAs CUCTEMBbI BOJIOCHA0XKEHUS IPEAIIPUSTHUS.
Hopwmsl 1 pesxumsbl BoonoTpedaeHus. OnpeaeneHue pacxoaa Bobl Ha
IIPOMBILICHHBIEC HYkK1bl. HOpMBI X035 CTBEHHO-ITUTHEBOTO
BozonoTpedsieHus. Hopmbl pacxoia Ha Hy:K/bl IOXKapoTylIeHus. Pexxum
BojionoTpedienus. Pacxosa Boibl Ha XO3SIICTBEHHO-TIUTHEBBIE HYXKIbI
IIPOMBILUICHHBIX IIPEAIPUATUN.

Bupl NpUEMHUKOB IPOU3BOACTBEHHBIX CTOYHBIX BOJ: TOPOJCKHE
CUCTEMBI BOJIOOTBEECHUS; BOJLOEMBI; TOA3EMHBIE TOPU3OHTBI; HCIIAPUTEIIN.
VYcnoBust MpreMa CTOUHBIX BOJ] B TOPOJICKUE cUCTeMbl. OOOPOTHBIE CUCTEMBI
BOJIOCHA0KEHUS. Y CIIOBHS BBIIIYCKA CTOUHBIX BOJI IIPOMBIIIIEHHBIX
HpCIIHpI/IflTI/Iﬁ B BOJOCMBI. 3aKayka CTOYHBIX BOA B MOA3EMHBIC TOPU30OHTEIL.
COpoc cTouHBIX BOA B HaKomuTenu-ucnapurenu. OnpenencHue
HCO6XOI{HMOﬁ CTCIICHU OYMCTKH CTOYHBIX BOJ. Pacuer HOPMAaTUBHO
IIOHyCTI/IMOI\/JI KOHUCHTPALUHU 3arpA3HAIOIMUX BEIIECCTB B CTOYHBIX BOAAX C
Y4€TOM KpaTHOCTH pa3z0aBiieHUs PU cOpoce B TOBEPXHOCTHBIE BOHBIE
00BeKThl. PacueT HOpMAaTUBHO JOITYCTUMOIO COpOCa MPOMBIIUIEHHOTO
IIPEIITPUATHSL.

Pazpen 4.

IIpoexTHpOBaHMe CHCTEM KOHTPOJISI U YIPaBJeHHs BOJOOYHCTKON Ha
NPOMBINLIEHHOM NpeINnPUATHH

TexHONMOTHYECKNIT ~ KOHTPOJb IMPOIECCOB OYUCTKH CTOYHBIX BOJ.

XapakTepucTUKa U OlleHKa 3arpsiz3HeHHocTH cTouHbIX BoJ (XIIK, BIIK).
[TpoBepka 3¢ hekTUBHOCTH PabOThl MEXaHUUECKOU, (PU3UKO-XUMUYECKON 1
OMOJIOTUYECKOI OYUCTKU CTOYHBIX BOJ mpennpusatusi. OneHka
3P GEKTUBHOCTH pabOThI pa3IMYHBIX BUIOB OUYUCTHOTO 000PYI0BAHUS
(OTCTOMHMKOB, PUIBTPOB, AAPOTEHKOB U 1Ip.)

OCHOBHbBIE OHATHS U TPUHIMITBI CUCTEMHOTO MOJIX0/a K IPOEKTHPOBa-
HUIO CUCTEM KOHTPOJISl BOJOOUUCTKH. ONTUMH3ALUS CUCTEMBI KOHTPOJIS U
YIIPaBJICHUS BOAOOYHUCTKOM. [IpruMepbl mocTpoeHus: aBTOMaTU3UPOBAHHOMN
CHCTEMBI KOHTPOJISI OYUCTKH CTOYHBIX BOJ. JIOKamM3aIust ToueK KOHTPOJIS
MapaMeTpoOB BOJbI B TEXHOJIOTMUECKOHN crcTeMe BOAOOUNCTKU. CI0XKHBIE U
IIPOCTBIE CUCTEMBI, 00IIast CTPATErUsl CHCTEMHOTO MCCIIEI0BAHUS U 3TaIIb
CO3/IaHUs CHUCTEMBI KOHTPOJIS, KJIacCU(UKAITUS MOCIICH CII0)KHON TEXHO-
JIOTHYECKOW CUCTEMBI BOJIOOYHCTKH.

OT160p npo6 cTouHbIX BoJ. Bei6op Mecta or6opa 1 BHBI 0TOOpaA MPOO.

[TpubGops! 1 npucnocobaeHus A1 0T00pa U XpaHeHus mpod Boel. OTOOP
mpo® Ha BOJOMPOBOAHBIX CTAHIUSX, U3 CETH, BOAOMPOBOTHBIX KPAHOB U
KOJIO/ILIEB.

[IpaBuiia ocymiecTBIEHUSI KOHTPOJISI COCTaBa U CBOMCTB CTOYHBIX BOJ

(IToctanoBnenue npaButenscTBa P® ot 21 utons 2013 r. n 525).I1porpammel

KOHTPOJISI COCTaBa U CBOMCTB CTOYHBIX BOJ. Benenue u tunosas popma




JKypHajla KOHTPOJISL COCTaBa U CBOMCTB CTOYHBIX BOJ HA IIPEANPUATHH.

Pa3zpgen 5

KoHTpoJb kavyecTBa NOBEPXHOCTHBIX BOJ

®opMHUpPOBAaHUE CETH MYHKTOB KOHTPOJISI KaueCTBa MOBEPXHOCTHBIX
BOJI. Y CTaHOBJICHHE MECTOIOJIOKEHUSI CTBOPOB B IIYHKTaX HAOMIOACHUN 3a
KaueCTBOM BOJIbI B BOJHBIX 00BbeKTax. [IyHKTHI epBOM, BTOPOH U TPEThEH
kareropun. O0s3aTenbHas U COKpallleHHasi IporpaMMbl HaOJIIOIeHUH 32
KaueCTBOM MMOBEPXHOCTHBIX BOJl. PacdyeTHbI U KOHTPOIbHBINA CTBOPHI.
KoHTpoib kauecTBa MOBEPXHOCTHBIX BOJI.

OU3NKO-XMMUYECKHE MOKA3aTeNN KayecTBa (B3BEILICHHbIC TPUMECH,
3arax, BKyC U MPUBKYC, IBETHOCTb, MUHEPAIHU3AIUs, KECTKOCTh U
HIEJIOYHOCTh BOJIbI, PACTBOPEHHBIN KUCIOPO, BOJIOPOJAHBIN MMOKA3ATENb
(pH), HUTpaTHl, aMMOHUH, CyMMa MUHEPAJILHOTO a30Ta, OpraHUYECKUe
BenlecTBa: HedrenpoaykTsl, henomnsl, xupsl, CITAB, HITAB, AIIAB
XJIOPOPraHMYECKHE COeIMHEHUS, IECTULINIbI, OMOXUMHUUYECKOE MOTpeOIeHHEe
kuciopoaa (BIIK)).

JlomycTrMble M3MEHEHHSI COCTaBa BOJIBI B BOJOEMAaX IOCJIE BBIITYCKA B HUX
CTOYHBIX BOJ. Pa3z0aBiieHne cTOYHBIX BOJ B BojoeMe. OTOOp, KOHCEPBUPO-
BaHMe W xpaHeHue mpoO. CrocoOsl 0TOOpa Mpod U3 peK, PydbeB,
BOJIOXPAHWJIMII, O3€p, MPYI0B, POJHUKOB, KOJIOIIEB, CKBAXKUH U JIPEHAXKEH.
Ot60p mpoO mokIeBOi BOABI, CHera W Jbjaa. KoHcepBupoBanue mpod
BOJIbI JJISl OMPENETCHUs OPraHMYECKUX BEIIECTB M CPOKH aHaiu3a mpod
Bo/bl. TpeGoBaHus K MPEICTaBUTEIBHOCTH MPOOHI.

4.3. TlpakTnyeckue (CeMHHAPCKHE) 3aHSATHUS

Tembl MPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTDb IIPHUBCICHLI B T8.6J'II/II_[6 4,

Tabnuna 4 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
No TeMbl TPaKTHUCCKHX 3aHsTHIA DopMBbI IPaKTHHECKHX TpynoemkocTs, | paszaena
/1 3aHATHI (dac) JTUCIIHII-
JIHBI
Cemectp 8

1 Pacuet kpaTHOCTH pa3OaBieHUs Pemenne THIIOBBIX U 2 4
MIPH BBIITYCKE CTOYHBIX BOJI B CUTYaIlMOHHBIX 33724
BOJIOEMBI U BOJIOTOKU

2 Pacuer nonmyctumoit -« 2 4
KOHIEHTPALMH 3arpsi3HEHUI
HOPMATHBHO OYHIIEHHBIX
CTOYHBIX BOJI

3 Pacuer HopmaTuBHO- Pab6ota ¢ mporpammoii 1 4
JIOTTYCTUMOT'0 cOpOca CTOUHBIX «HAC-Okomor»
BOJI B IOBEPXHOCTHBI BOJIOEM

4 Pacuer maTepuanpHOTo Oananca Pemenye TUIIOBBIX 1 2 3,4
3aMKHYTBIX CXEM CUTYallMOHHBIX 33]a4
BOJIOTIOJIB30BaHUS

5 PazpaboTtka cucteMbl KOHTPOJIS -« 2 6
MIPOIIECCOB BOJJOOUNCTKHU




6 Pa3zpaboTka cuctemsl yrnpaBiieHHs -« 1 5
BOJIOOYHMCTKOMU
Bcero: 10
4.4, JlaGopaTopHble 3aHATHA
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTb PUBEICHBI B TaOIUIIE 5.
Tabmuua 5 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTb
Ne T
2 JIOEMKOCTh
HanmMeHnoBanwue 1abopaTopHbIX paboT py. ' | Nepasnena
/1 (1ac) JTUCIUTUTUHBI

Y4eOHbIM MJIaHOM HE MPEIyCMOTPEHO

Bcero:

4.5.

YueOHBIM IIJIAHOM HE MpEAYCMOTPCHO

4.6.

Tabnuna 6 Buasl caMmocTosTeNbHON pabOTHI U €€ TPYA0EMKOCTh

Bun camocrosTenpHOl pabOTHI Bcero, yac | Cemectp 10,
qac
1 2 3
CamocrosiTe1bHas paboTa, BCEro 88 88

M3ydeHHE TEOPETUIECKOTO MaTepraia 38 38
nuctumuas (TO)

kypcoBoe mpoektupoBanue (KII, KP)

pacuetHo-Tpaduueckue 3aaanus (P1'3)

BhIMoNHEHHE pedepata (P)

[ToaroTroBka k Tekymiemy koHTpodto (TK)

nmomamrHee 3ananue (/13)

KOHTPOJIbHBIE paboThl 3204HUKOB (KP3) 50 50

KypcoBoe npoexktupoBanue (pabora)

CamocTosiTesibHasA padoTa 00yYaroIuXcst
Bunasl camocTosTeNnbHOM pabOTHI U €€ TPYIOEMKOCTh IPUBEIEHBI B Ta0muIe 6.

5. IlepeueHb yueOHO-MeTOAMYECKOI0 O0ecTIeYeHHs VISl CAMOCTOSITEILHOM

patdoThI 00yYaKOIIMXCH MO JUCHUIIMHE (MOTYJIIO)
VY4eOHo-MeToAMYECKHE MaTepuaibl A CaMOCTOSITeNIbHON paboThl 00ydaroluXcsl yKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOI U JONMOJHUTEIbHOM JIUTEPATYPbI




6.1. OcHoBHasi JIuTepaTypa

[TepeyeHb OCHOBHOM JTUTEPATYPHI IPUBEICH B TAOIHIIE .
Tabnuma 7 — [lepedeHb OCHOBHOM JIUTEPATYPHI

Mudp bubnuorpaduueckas cceiika / URL anpec KonuyectBo
9K3EMILISPOB B
o6ubanoreke
(xpome
AJIEKTPOHHBIX
9K3EMILISIPOB)
(355.B-39) A.I''Beromikun  Mmxenepnas 3ammra BogHou | PO(10), CO(10)
cpensl: YuebHoe mocobue.-CI16.: M3marenscTBO
«Jlaabp», 2014.-416¢.:mm.
(X.B62) Boausiit kogekc P®.-M.: Ilpocnekt: KuoPyc, | @O(1),CO(10)
2013.-47c.
- I'ocCt 17.1.3.07-82 Oxpana  mpupoasl. | DO(1),CO(15)
I'unpocdepa. TlpaBuina KOHTPOJS KayecTBa BOJIbI
BOJIOEMOB U BOJOTOKOB.- M.: M31-BO cTaHaapToB,
1982.-8c..
- I'oCT 17.1.5.05-85 Oxpana npupojsl. | DO(1),CO(15)
I'unpocdepa. O6mume TpeboBanusi K 0T00py Mpod
MOBEPXHOCTHBIX M MOPCKHUX BOJ, Jbla U
aTMOC(EepHBIX 0caakoB - M.: M31-Bo CTaHIapTOB,
1985.-12c.
http://znanium.com/cata | Jlykauun A.B. IIporeccs! u anmaparsl
log.php?bookinfo=5199 | GMOTEXHOIOTUYECKON OUUCTKU CTOUHBIX BOJ:
90 YueOHoe nocobue/Jlykanun A.B. - M.: HUIL]
NH®PA-M, 2016. - 242 c.
http://znanium.com/cata | Jlykanun A.B. MHxeHepHas 3KOIOTHS: IPOIIECCHI
log.php?bookinfo=5562 | u anmaparsl OYUCTKH CTOYHBIX BOJ U
00 nepepadoTKU 0CaAKOB : yuel. mocobue / A. B.
Jlykanun. — M. : UH®PA-M, 2017. — 605 c.
6.2.  /lomoJHHMTeJbHAA JIUTEPaTypa
[lepeueHs AOMONHUTENBHON IUTEPATYPHI PUBEICH B TaOIHIIE 8.
Tabnuua 8 — [lepeyeHb JONOTHUTENBHOM JTUTEPATYPHI
HIudp bubnuorpaduyeckas cepika/ URL anpec Konunuectso
IK3EMILTSIPOB B
o6ubnuoreke
(KpoMe 3JIEeKTPOHHBIX
HK3EMILISIPOB)
(5.0-92) OxpaHa OKpy»KaroIei cpejpl, ®O(1), CO(10)
MIPUPOIONONB30BaHUE U 00ECTIeUeHHE
skonornueckoi 6ezonacHoctu B CIIb B 2014 rony.-
CIIb.: Ce3am,2015.-404c., 27 7puc.,66Tad.
(628.5147) Sxosnes C.B., Boponos [0.B. Bomoorsenenune u | ®O(1), CO(10)
OYHMCTKA CTOYHBIX BOJ. YueOHuK.- M.: U3n. Accor.
Ctpowur. By308, 2004.-702c.
(355.B-39) A.T".BeromkuH OCHOBBI IPOLIECCOB MHKEHEPHOM dO(1), CO(10)
skosiorud. Teopwus, mpumepsl, 3agadn+CD:
VYuebnoe nmocobue.-CII106.: M3narenscTBo «JIaHby,



http://znanium.com/catalog.php?bookinfo=519990
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
http://znanium.com/catalog.php?bookinfo=556200
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\ | 2014.-415¢.:m. \

7. IlepedyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTH
HMHTEPHET, Heo0X0AMMBIX JJisl 0CBOEHUS AUCIMILINHbI
[Tepeuens pecypcoB uHPOpMaIMOHHO-TenekoMMyHuKannoHHou cetn MHTEPHET, Heo6xomuMbIx
JUTSL OCBOCHHSI TUCITUTUIMHBI TIpUBEIeH B Tabmuie 9.
Tabmuma 9 — Ilepedyensr pecypcoB nHpopMannoHHO-TenekoMmmyHuKannonnoi cetu MHTEPHET,
HEOOXOUMBIX JIJISl OCBOCHUS TUCITUTUTHHBI
URL anpec HanmeHnoBanue
http://e.lanbook.com/books/el | TIpoekTnpoBaHKe U pacuyeT CHCTEM U CPEACTB 00ECICUCHHS
ement.php?pll id=43812 6e3omacunoctu Tpyaa / Houkos B.1O., Konocos FO.B., mox
pen. Beiiko B.I1. CII16.: M3n-Bo CIIGHUY UTMO, 2012. - 74 c.
http://www.znanium.com/cat | Bacuises, C. M. OcHOBBI mpoMBINUICHHOM Oe3omacHocTh. Y. 2
alog.php?bookinfo=492467#n | : B 2 4. : yue6. mocobue / C. W. Bacunses, JI. H. 'opOyHoBa. -
one Kpacnosipck: Cub. dbenep. yu-t, 2012. - 594 c.
http://www.znanium.com/cat | Bacunbe, C. . OcHOBBI mpoMbInuIeHHOM Oe30nacHocTh. Y. 1
alog.php?bookinfo=492464 | : B 2 u.: yue0. mocobue / C. 1. Bacuibes, JI. H. 'opOyHoBa. -
Kpacnospck: Cub. dbenep. yu-t, 2012. - 502 c.

Hepnozmqecm»[e H3TaHUA

http://www.kalvis.ru/ Kypnan «DKko0rus ¥ MPOMBINUIEHHOCTh Poccruuny
http://vodoochistka.ru/ Kypuan «Bogoouncrkan

http://ecovestnik.ru/ Kyphuan «Okosnorus ypOaHU3UPOBAHHBIX TEPPUTOPUII»
http://www.ecoindustry.ru/ Kypnan «IKoJIorHs MPOU3BOJICTBA»

https://vk.com/club43432547 | XKypuan «CripaBOYHHUK IKOJIOTa»
Pecypcbl nHpopMannoHHo-TeleKoMMYHUKauUMOHHOK cetu UHTEPHET

http: //www.wri.ore caiiT IHCTHTyTa MUPOBBIX IPUPOTHBIX PECYPCOB
http: // www.unep.org caiit [Iporpammber OOH 1o okpyxkaroniei cpeyie
http://science.quap.ru [TopTan Hay4HOW U MHHOBAIMOHHO# nesitenbHOcTH ['Y ATl

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJIOTUI, HCIOJIb3yeMbIX NMPHU

OCYIIECTBJICHHUN Oﬁpa?;OBaTeJILHOFO nmponoecca 1mo IMCIuMIlJInHe
8.1. IlepeyeHb NpPOrpaMMHOro odecneyeHust
[lepedyeHpb uCnonbp3yeMoro NporpaMMHOro odecredeHus npejacranieH B Taduuue 10.

Tabnuua 10 — ITepeuens nporpaMMHOro obecrevyeHus

Ne ii/mt HaunmenoBaunue

[Iporpamma «HJIC-Dxonory

8.2. Ilepeuenb HHPOPMAIMOHHO-CIIPABOYHBIX CHCTEM
[Tepeuenp ucnonb3yemMbIx HH(OPMAIIMOHHO-CIIPABOYHBIX CUCTEM MpeAcTaBieH B Tabmuue 11.
Tabmuna 11 — Ilepeyerb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaunmenoBanue

He npenycmorpeno



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=492467#none
http://www.znanium.com/catalog.php?bookinfo=492464
http://www.znanium.com/catalog.php?bookinfo=492464
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9. MarepuajbHO-TexXHHYecKasi 0a3a, He00OX0AUMAs 11l OCYLIeCTBJICHUSA

00pa3oBaTeJIbHOI0 NMpolecca Mo AMCUUIJINHE
CocrtaB MaTepHaIbHO-TEXHUYECKOM 0a3bl mpecTaBieH B Tadnuue 12.

Tabmuma 12 — CocraB MaTepraibHO-TEXHIUYECKOH 0a3bl

Homep aynuropun

Ne /it HanmeHnoBaHME COCTaBHOM YaCTH MaTEPHAIbHO-TEXHUYCCKOM Oa3bl (pm

HEOOXOIMMOCTH )

JlexumioHHas ayauTOpHs

MynbTUMeaUIHAS JIEKIUOHHAS ayAUTOPUS

10. ®oH O1LIEHOYHBIX CPEICTB /15 MPOoBeIeHHsI MPOMEKYTOUHOMN aTTecTallu

00y4Jaromuxcsi Mo JMCUUIJINHE
10.1. CocraB (hoHIa OIICHOYHBIX CPEACTB MPHUBEACH B Tabmuie 13
Tabmunua 13 - CoctaB GpoHIa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOUHOM aTTeCTAI[H

Bua npome:xyToyHOM aTrTrecranuu IIpuMepHBIii IepeYeHb OLICHOYHBIX
CPEICTB

3auer Crincox BOIpocoB

10.2. TIlepedeHb KOMIICTCHIIMH, OTHOCSIIMXCS K JHCIUIUIMHE, W 3Talbl UX (OPMHUPOBAHUS B
IpoLIecCe OCBOCHHS 00pa30BaTeIbHON IPOrpaMMBbl IPUBEACHHI B Ta0nuie 14.

Tabmuna 14 — IlepedeHb KOMIIETCHIMM C yKa3aHUEM JTamoB HX (HOPMHUPOBAHUS B IpoOIECCe
0CBOEHHsI 00pa30BaTeNbHOI MPOrpaMMBbl

Otansl GOPMHUPOBAHUS KOMIIETCHIIUN 1O
Howmep cemectpa

,Z[I/ICI_[I/IHJ'II/IHaM/HpaKTI/IKaM B ITpOIIECCE OCBOCHUA OIl1

[NK-10 «cmocoOHOCTh MCTOIB30BATh 3HAHHE OPTaHU3AI[MOHHBIX OCHOB 0€30MAaCHOCTH Pa3IMYHBIX
IMPONU3BOACTBCHHBIX MPOICCCOB B HPGSBBIqaﬁHBIX CUTYyalUAX»

) [TpoMbIIeHHAs SKOJIOTUS

FI/II[pOl"a?»OI[I/IHaMI/IKa

HpOMLIH_IJ'IeHHaSI OKOJOTUsA

6

6

8 [IpoexkTrpoBaHue CUCTEM KOHTPOJIS MBLIEra30BbIX BHIOPOCOB

3 [Tpou3BOJCTBEHHAs  TMPAaKTUKAa  HAYYHO-HCCIICJOBATEIhCKAS
pabora

10 ['eonH(popMalinOHHBIE CUCTEMBI U TEXHOJIOTUU

[IpoexTrpoBaHue CUCTEM KOHTPOJISA U YIPABICHHS BOJTOOYHUCTKON
10

10.3. B kauecTBe KpUTEpUEB OLIEHKH YPOBHSA CHOPMHPOBAHHOCTU (OCBOEHHS) y OOy4aroImuXxcs
KOMIETEHIIMH MPUMEHSETCs 1IKaja MOAYJIbHO—PEUTHHIOBOM CHCTEMBI YHHUBEpcUTeTa. B Tabnuie
15 mpencraBnena 100—OamnbHast W 4-0ajulbHash IOKaldbl JUIs  OLEHKH C(HOPMHPOBAHHOCTH
KOMIIETECHITHH.

Tabnuua 15 —Kpurepuu onieHKH ypoBHSI COOPMHUPOBAHHOCTH KOMITETEHIIUH

O1ieHKa KOMIIETEHIINN

100- 4-GambHast XapaxrepucTuka chpopMUPOBAHHBIX KOMIIETEHIUI
OayuTbHast IKaJa
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IIKaJjia

85<K <100

«OTIIMYHO»
(Ga4uTCHO»

- oOydJaromuiicss TIIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepHal;

- YBEPECHHO, JIOTUYHO, TIOCIICIOBATEIEHO ¥ TPAMOTHO €0 MU3JIaraeT;

- ONMUpasCh HA 3HAHWS OCHOBHOW W JOMOJIHUTENBHOW JIUTEPATYpHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAyYHBIC MOJIOKEHUS C TIPAKTUICCKOM
JeSITeIbHOCTBIO HAIIPABJICHUS;

- yMeJIO OOOCHOBBIBACT U APTYMEHTHPYET BHIIBUTAEMbIC UM UJICH,

- JIeJIaeT BBIBOABI M 0000IICHUS;

- cBOOOJIHO BJIAJICET CUCTEMOM CIIEIMATN3UPOBAHHBIX TOHSTHIA.

«XOpOoHIO»
(Ga4uTCHO»

- 00yYaroOUUICs TBEPIO YCBOWII MPOTPaMMHBIA MaTepHall, TpaMOTHO U
M0 CYMECTBY U3JaraeT ero, ONHUPasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTYpPHL;

- HE JIONYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

- YBSI3bIBAaCT YCBOCHHBIC 3HAHUS C IPAKTHYECKOU JEATSIBHOCTHIO
HaIpaBJICHUS;

- aprYMEHTHPYET Hay4HBIC ITOJOXKCHHUS;

- JIeJaeT BBIBOIBI U 0000IIEHH;

- BJIAJICET CUCTEMOMN CHEIUAIM3UPOBAHHBIX MOHATHH.

55<K<69

«YHOOBJICTBO-
PHUTCIILHO)
(Ga4YTCHO»

- oOy4aromuiicss yCBOWJI TOJBKO OCHOBHOW NMPOTPaMMHBIN MaTepual,
[0 CYWIECTBY M3JIAraeT €ro, ONUpasCh Ha 3HAHUSA TOJBKO OCHOBHOMU
JUTEPaTypBhI;

- JIOMYCKaeT HECYIIECTBEHHbIE OIIMOKH U HETOYHOCTH;

- UCHBITBIBACT 3aTPyJHEHUS B IMPAKTUUYECKOM NPUMEHEHUH 3HAHUI
HAINpaBJICHUS,

- c51a00 apryMEHTHPYET HAay4YHbIE MOJI0KECHHUS;

- 3aTpyaHsAeTCcs B (OPMYIHPOBAHUH BHIBOJOB U 0000IICHHUIA;

- YACTUYHO BJIAJICET CUCTEMON CIEUUAIM3UPOBAHHBIX TOHATHIA.

(HCYIOBJICTBO
PHUTCIILHO»
«HEC 3a4YTCHO»

- oO0ydJaromuiicss He YCBOWJI 3HAUUTEIBHOW YacTH IPOrPAMMHOTO
MaTepuana;

- JIOMyCKaeT CyIIECTBEHHbIE OMIMOKM W  HETOYHOCTH
paccMOTpeHHH PoOIIeM B KOHKPETHOM HaIlpaBJICHUH;

- ICTIIBITBIBAET TPYAHOCTH B MIPAKTUIECKOM MPUMEHEHUH 3HAHUH;
- HE MOXXET apryMEHTHPOBATh HAYYHBIC TIOJIOKECHUS;

- He (OPMYJIUPYET BBIBOJIOB U 0000IIEHUIA.

npu

10.4. TumoBble KOHTPOJBHBIE 3aJJaHUS WA UHBIE MaTEPUAIIbI:
1. Bonpocs! (3a1aun) 1uist 9k3aMeHa (tadsuia 16)

Tabmuna 16 — Borpocs! (3a1aun) s 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3aa4) AJs IK3aMeHa

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

2. Boripocs! (3aaun) uist 3adera / nuddepeHmpoBanHoro 3adera (Tabmuma 17)
Ta6muma 17 — Boripocs! (3amaun) nis 3aueta / audd. 3adera

Ne n/mt [Tepeuenpb BOpocoB (3aau) Juist 3a4eTa

1 Bonnbsie  pecypcsl. Ponb runpocdepst Ha 3emiie. MupoBoii okeaH, BOJbI CYIIIH,
M0/I3eMHbIE BOJIbI, aTMoc(epHbIe Bobl. KpyroobopoT BojibI B IpupoJe.

2 IToBepxHOCTHBIE BOJIBI M MX XapakTrepucTuka. KauectBo moepxHocTHbIX Boa. I1JIK.

3 Bunel Bogononb3oBanus (X0351CTBEHHO-ITUTHEBOE, KYJIbTYPHO-OBITOBOE,
PBHIOOX03SIHICTBEHHOE).

4 Kareropuu Bononons3oBaHus.

5 dopMHUpOBaHNE XMMHYECKOT'O COCTaBa MPUPOIHBIX BOA. PaKTOPHI, BIUSIOIINE HA
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COCTaB BOJBI.

6 @DopMHUpPOBAaHUE CETU IYHKTOB KOHTPOJIS KayecTBa IMOBEPXHOCTHBIX BOJ. KoHTposb
KauecTBa MOBEPXHOCTHBIX BOJI.

7 OO6mume nmpaBwmiia 0TOOpa MpoO BOBI AJI aHamu3a ( U3 peK, 03ep, NPyAoB,
BOJOXPAaHWINIL, POAHUKOB, KOJIOJIEB, CKBAXHH ) .

8 Br16op Mecta ot60opa npo6. [Ipunnunsr otéopa npod. Buasl mpod u BUbI 0TOOpA.
[Tpucnocobaenus a1t 0T60pa npod BOIbI, XpaHEHNE, KOHCEPBUPOBAHUE.

9 ITpoexT HopmaTuso HJIC.

10 DKOJIOTUYECKHI MOHUTOPHHT IIOBEPXHOCTHBIX BOJIHBIX 00BeKTOB B Poccuiickoii
denepanun

11 VY cTaHOBIEHUE MECTOIOJIOKEHUS CTBOPOB B IYHKTax HaOmoaeHu. [Tporpammel
HabJt0/1eHnH 3a KadyecTBoM BoJibl. [leprnoauyHocTs HaOII0JeHUIA.

12 OU3NKO-XUMUYECKHUE I0KA3ATENN KauyeCTBa BObI (B3BEILIEHHBIE BELIECTBA, MyTHOCTD,
MIPO3PavHOCTh, 3a1aX, BKYC, IPUBKYC, [IBETHOCTh, MUHEPAIU3AIIHSL, KECTKOCTbD,
LIEJIOYHOCTh, oprannyeckue BemectBa, XIIK, BIIK, pacTBopeHHbII KUCIOPOL,
MUHEpaJIbHbIE BEIIECTBA).

13 Knaccudukanus MeToioB u3MepeHHs MoKas3aTesiei KayecTBa BOJIBL.

14 XapakTepucTKa HICTOYHUKOB CTOYHBIX BOJA. CXEMBI M CUCTEMbI BOJJOCHAOKEHUSI
MIPOMBIIIICHHBIX npeAnpusatuil. [IpsMoToyHas, nocneaoareabHas 1 000poTHas
CUCTEMBI BOJIOCHAOXKEHUS NPEIIPUITHUS.

15 JlommycTuMble U3MEHEHHS COCTaBa BOJIbI B BOJOEMaX MOCJE BBITYCKA B HUX CTOYHBIX
Boj. Paz0aBieHue CTOUHBIX BOJ B BOJOEME.

16 Bubl npueMHUKOB MPOU3BOACTBEHHBIX CTOUHBIX BOJI: TOPOJICKUE CUCTEMBI
BOJIOOTBE/ICHHUS; BOJOEMBI; OA3EMHbIE TOPU3OHTHI; UCIIAPUTENH. Y CIIOBUS IpUEMa
CTOYHBIX BOJI B TOPOJICKUE CHCTEMBI.

17 OCHOBHBIE OHATHUS U IPUHLHUIIBI CHCTEMHOTO [10/1X0/1a K IPOEKTUPOBAHHUIO, 33]1a4H
aHaJlM3a, CHHTE3a U ONTUMH3AIUU CUCTEMbI KOHTPOJIS M YIPABICHUS BOJOOYUCTKOI.

18 duznyeckue METOAbl U3MEPEHUS TapaMETPOB BOJIbI (TEMIIEPATypa, pacXxo/l, CTOK,
ypOBEHbB, Macca, IaBleHUE, BI3KOCTh, MUHEPAIHU3AIIHSL, SJIEKTPOIPOBOIHOCTD,
B3BEIICHHBIE BEIIECTBA, MyTHOCTb, IBETHOCTb, IPO3PAYHOCTH).

19 O60pOTHBIE CUCTEMBI BOAOCHA0KEHNUS.

20 VYcnoBus BhITyCKa CTOUHBIX BOJ MPOMBIIIJIEHHBIX MPEANPUATUI B BOJOEMBL. 3aKauka
CTOYHBIX BOJI B IIOJI36MHBIE TOPU30HTHI..

21 COpoc cTOYHBIX BOJl B HAKOMUTENH-Ucaputenu. OnpenereHue HeoOX0aUuMOn
CTENIEHH OYMCTKU CTOYHBIX BOJ.

22 Pacyetr HopMaTUBHO TOMYCTUMOM KOHLIEHTPALMHU 3arpsI3HAIONINX BELUIECTB B CTOYHBIX
BOJIaX C Y4E€TOM KpaTHOCTHU pa30aBieHHUs Ipu cOpoce B MOBEPXHOCTHBIE BOJIHBIE
00BbeKThl. PacyeT HOpMaTUBHO 1ONYCTUMOTrO cOpOCa MPOMBIIUIEHHOTO NPEIPUSITUS

23 [TpoMblinieHHast BOJONIOATOTOBKA, CTOUHBIE BOJbI, TUThEBAs BOJA, BOJA
pacdacoBaHHasi, MPOMBIIIJIECHHAS BOJIA.

24 I'ocynapcrennsiit BoaHbIl kanactp (I'BK). Buasl HabmoeHmi 3a KauecTBOM
noBepxHOCTHBIX BoJ OI'CHK. OcHoBHbIe 3a/1aun HaOIr01€HUI 32 KaueCTBOM
MOBEpXHOCTHBIX BOJ B cucreMe OI'CHK

25 3ammra ruapochepsl. Bonubiii koneke P®. Bonooxpanusie 30HbI. Opranuszanus
BOJIOOXPAHHBIX 30H

26 Hopwmsl 1 pesxumsbl BojtonoTpedneHus. OnpeaeneHue pacxoaa Bobl Ha
MIPOMBIIIIJIEHHBIE HYXAbI. PacXo BOJbl HA X031 CTBEHHO-TIUTHEBHIE HY Kbl
ITPOMBIIIJIEHHBIX PEANPUATHI.

27 TexHonornyeckuf  KOHTPOJIb IPOLECCOB OYUCTKU CTOYHBIX BOJI.

XapakTepucTrka U oreHka 3arpsisHeHHocTH ctounbix Boj (XIIK, BIIK). ITpoBepka
3¢ pexTUBHOCTH PAOOTH MEXaHHMYECKOU, (PH3UKO-XUMUYIECKON U OMOJIOTHYECKON
OUYMCTKHU CTOYHBIX BOJ NPEINPUSATHUS.



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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28 Orenka 3 eKTUBHOCTH pabOTHI Pa3TUYHBIX BUOB OUMCTHOTO 000PYI0BAHUS
(OTCTOMHMKOB, (GUIBTPOB, ADPOTEHKOB U 1P.)
29 OTt60p mpo0O cTouHbIX BoJ. Be1OOp MecTa orObopa 1 Buabl 0TOOpaA MPOO.
[Ipuboper u mnpucnocodnenust it ordopa W XpaHeHUs mnpoO Boasl. IlpaBumia
OCYIIECTBIICHUSI KOHTPOJIS COCTaBa U CBOIMCTB CTOYHBIX BOJ.
30 [TporpamMmMbl KOHTPOJISI COCTaBa U CBOWCTB CTOYHBIX BOJI. Benenue u tunosas popma

JKypHaja KOHTPOJISA COCTaBa U CBOMCTB CTOYHBIX BOJ HA IIPEANPUATHH.

3. Tembl M 3amaHue UIsl BBIOJHEHUS KYypCOBOW paOOThI / BBIMNOJIHEHHS KYpPCOBOTO MPOEKTa

(Tabmuna 18)

Tabmuna 18 — IlpumepHBbIii TiepeueHb TeM AJIs BBIMOJTHEHHUS KYpPCOBOW pabOThI / BBIOIHEHUS

KyPCOBOT'O TIPOEKTa

Ne /1

[IpumMepHbIi IepeyeHb TeM ISl BBIOJIHEHHUS KypCOBOW PaOOThI / BBITOTHEHHS
KypCOBOTO IIPOEKTa

Y4eOHbIM MJIAHOM HE IPESyCMOTPEHO

4. Borpocsl 7151 TPOBENICHHS IPOMEKYTOUHOM aTTECTAIlMU TIPH TecTUpoBaHuu (Tadmuia 19)

Tabmuua 19 — [IpumepHbIii IepedeHb BOIIPOCOB ISl TECTOB

Ne i/t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

5. KoHTpoOIbHBIE U MPAKTHYECKUE 3a1auH / 3adaHus 1Mo auciuiuinae (tabmuna 20)
Tabnuna 20 — [IpuMepHBbIi IepeYeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3a1aHui

Ne n/nt [TpuMepHBIii nepedeHb KOHTPOJIBbHBIX U MPaKTHUECKUX 3a7a4/3adaHnui
1 Cucremsbl KOHTPOJIA U YIIPABJICHUA ITPOLUCCCOM BOAOOYNUCTKH MAIIMHOCTPOUTECIBHOI'O
3aBOoJa.
2 CucreMbl KOHTPOJIS M YIPABIEHUS MPOIECCOM BOJTOOYNUCTKHA MOJIOYHOTO 3aBOJIA.
3 CcuncremMpl KOHTPOJIS U YIPABIEHUS MPOLECCOM BOJIOOYUCTKU JOPOKHOTO PEMOHTHO-
CTPOUTCIIBHOTO MPCAIPUATHUS.
4 CucTteMbl KOHTPOJIS U YIPABISHUS MPOIIECCOM BOJAOOYUCTKH MICOKOMOHMHATA.
) CucreMbl KOHTPOJIS U YIPaBIEHUS MPOIIECCOM BOJIOOYUCTKHU arjoMepaliiOHHOTO
ITPOU3BOJICTBA.
6 CucreMbl KOHTPOJIS M YIPABJIEHUS IPOIECCOM BOJIOOUYUCTKH IPOU3BOJICTBA CTEKJIA.
7 HpOGKT CHUCTCMbI KOHTPOJIA U YHPAaBJICHUSA NPOIECCCOM BOOJOOYUCTKHN KOKCBCHHOI'O
3aBojJa
8 CucreMsl KOHTPOJIA U YIIPAaBJICHUA IPOUECCOM BOJOOUYUCTKH ITPOU3BOACTBA
dbocopHO KUCTOTHI.
9 CucreMsl KOHTPOJIA U YIIPaBJICHUSA TPOIECCOM BOJOOUYHUCTKH IPOU3BOJACTBA
METAJIIIMYECKOT0 AJIFOMUHMUSL.
10 CucTemMbl KOHTPOJISI M YIIPABJIEHUS IPOLIECCOM BOJOOUYUCTKH 11€Xa TOpsYe MPOKATKH
MeTalla.
11 CucreMbl KOHTPOJIS U YIPABIEHUS POLECCOM BOJOOUYNCTKHA MACIOIKCTPAKIIMOHHOTO
3aBoJa.
12 CucTemMbl KOHTPOJISI M YIIPABJICHHS TIPOIIECCOM BOJAOOYMCTKU CTAHIIUN TTEPEKAYKH
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He(DTEPOAYKTOB.

13 CucreMbl KOHTPOJIS U YIPABIEHUS IPOLECCOM BOAOOUYNUCTKH ITPEAIPUATHS 110
JIOPO’KHOMY CTPOUTEIIHCTRY.

14 CucteMbl KOHTPOJIS U YIPABJICHHS IPOIIECCOM BOJIOOYHCTKH Ha KOMIIPECCOPHOI
CTAaHLMH NIPEINPUATHS IO TPAHCTIOPTY rasa.

15 CuctemMbl KOHTPOJIS U YIPABJICHHUS MPOLIECCOM BOJIOOYHCTKH MPEATIPHATHS 1O

MPOM3BOCTBY MOJUATHIICHA.

16 CucteMbl KOHTPOJIS U YIPABIECHHS IPOLIECCOM BOJIOOYUCTKH YIIIC000raTUTEIbHON
babpuxu.

17 CucteMbl KOHTPOJIS U YIPABIECHHS IPOLIECCOM BOJOOYNUCTKH TPEIIPUATHS IO
IPOHM3BOJICTBY JIEKTPOKAOEIIL.

18 CucteMbl KOHTPOJIS ¥ YIPABJICHHS TPOIIECCOM BOJIOOYHCTKH HHCTPYMEHTAILHOTO
3aBOJIa.

19 CuctemMbl KOHTPOJIS U YIPABIECHHS IPOLIECCOM BOJIOOYHCTKH IPOU3BOACTBA BUTAMUHA
C.

20 CuctemMbl KOHTPOJIS U YIPABJICHHS TPOIIECCOM BOJIOOYHCTKH MPOU3BOACTBA OEITKOBO-
BUTAMHWHHOT'O KOHICHTpATA.

10.5. Meronuyeckue MaTepualbl, ONPENEISIONINEe MPOLEAYPhl OICHUBAHUS 3HAHWM, YMEHUH,
HABBIKOB M / WJIM ONBITA JEATCILHOCTH, XapaKTCPU3YIOIIMX dTanbl (OpMHUPOBAHUS KOMIICTCHIIHA,
conepxarcs B [lonoxenusx «O TeKyleM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOUHOM aTTeCTalluU
ctynentoB ['VAII, oOydaromuxcst mo nporpaMmam Bbiciiero oopaszoBaHus» U «O MOIYJIbHO-
PEUTHHIOBOM CUCTEME OIIEHKU KadecTBa yueOHOM paboThl cTyneHToB B ['Y All».

11. MeToauueckue yKazauus JJis1 00y4aOIIMXCS 110 OCBOCHUIO U CHUILINHBI

enps npenonaBanys AMCUUILUIMHGI «[IpO€KTHpOBAHNE CUCTEM  KOHTPOJIA U YIIPaBIEHUS
BOJIOOYUCTKON»:

- 03HAKOMJICHHUE C IIPUHLUIIAMU IIPOEKTUPOBAHUS CUCTEM KOHTPOJIS U YIIPaBICHUSA
BOJ/IOOYMCTKOM, HOPMAaTUBHBIMHU TPEOOBAHUSAMHU K ITapaMeTpaM BOJIbl Pa3IMYHOTO MPUMEHEHUS, C
NPUHIUIIAMU 00ECTIeYEeHNUs €IMHCTBA U3MEPEHNUH;

-pa3BUTHE HAaBBIKOB IPOBEJACHUS HW3MEPEHHUH, OLEHKU IOIPEIIHOCTEN pPE3ysIbTaTOB
U3MEPEHHUI;

-00yueHue CTyIeHTOB (U3MYECKUM, XUMHYECKMM U (U3UKO-XUMHUYECKUM METOoJIaM
U3MEPEHMS IIapaMeTPOB BOJBI.

MeToanueckue YKazaHnusda QJis oﬁyqammnxcsl 10 OCBOCHUIO JICKIIMOHHOI'0 MaTepHuaJia

OcHOBHOE Ha3HA4Y€HUE JIEKIMOHHOIO MaTepualla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
ri1yOOKO€ M SICHOE M3JI0’KeHHe yuyeOHoro marepuana. HazHaueHne COBpEMEHHOM JIEKIIMU B paMKax
JUCHMIUIMHBL HE B TOM, 4YTOOBI MOJYy4YUTh BCIO HHPOPMALHMIO IO TeMe, a B OCBOCHHUHU
Q)yHHaMeHTaHBHI)IX npo6neM AUCHUIIIIMHBI, METOAOB HAYUYHOT'O ITIO3HAHUA, HOBEHUIITHNX HOCTI/I)KGHI/Iﬁ
HayyHoOil  wMblcmu. B ydyeOHOM  mpomecce  JI€KIMsS — BBIIOJHAET  METOA0JIOTHYECKYIO,
OpPraHM3alMOHHYI0 M HH(QOpPMAMOHHYI0 (QYHKIMH. JIeKius packpblBaeT MOHATHHHBIN ammapaT
KOHKpETHOH o0O0jacTu 3HaHUs, e€ MpoOJieMbl, JaeT LEJNbHOE IpEeICTaBIeHHe O TUCHUIUIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C IPYIrUMHU JUCHUIIIIMHAMUA.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYArOIKUMCS JIEKIIMOHHOTO MaTepHaa;

— IMOJY4YE€HHE COBPEMCHHBIX, HCJIOCTHBIX, B3aMMOCBA3aHHBIX 3HaHI/II\/'I, YPOBC€HBb KOTOPBIX
ONpEIENAETCS HEJIEBOM YCTAaHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIyu€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C MPEIOJIaBaTENIEM;
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— pasBuTHE  NPO(EeCCHOHATBHO—ICTIOBBIX  KAauecTB, JIOOBU K  MpeaMeTy W
CaMOCTOSITEIIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIIbHON paOoTHI,

— TIONy4YeHHWE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH M TEXHUKUA U O MPOTHO3E
WX Pa3BUTHUS Ha OJIMDKAUIIINE TOJIBI;

— HAy4YUTCS METOJIWYECKH 00padaThiBaTh Marepuan (BBIICISATH TJIABHBIE MBICIH U
MOJIOKEHUS, IPUXOIUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH UX B Pa3IMYHbIX (DOPMYIUPOBKAX);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSTHH.

JIeKuMOHHBIA  MaTepuall MOKET  COINPOBOXKIATHCS  JEMOHCTpaluMed  ClailioB |
UCIIONIb30BAaHUEM pa3JaTOYHOrO0 MaTepuana TpH TPOBEACHUH KOPOTKHUX JTUCKycCHU 00
OCOOEHHOCTSIX MPUMEHEHHS OTJICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0CTaBICHHS JSKIIMOHHOTO MaTepHaa:

—  ®opMynupoBaHUE TEMBI, IIEJI€H U 3a/1a4

— HM3noxenune marepuana

— BrIBOABI U 3aKIIIOYEHHE.

Mertoanyeckue ykazaHusi Ui O0y4alOIIMXCA IO TMPOXOXKICHHI0 MPAKTHYECKHX
3aHATHH

[IpakTryeckoe 3aHSATHE SIBISETCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOTO
npoliecca, 3aKII0Yarolascs B BBIIOJIHEHUH OOYYalOIIMMUCS IO/ PYKOBOJCTBOM IpPEIoiaBaTess
KOMIUIEKCAa Yy4YeOHBIX 3aJaHWii C IIeNbI0 YCBOSHHS HAYYHO-TEOPETHYECKHUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN M HAaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

Lenpl0 MPAaKTUYECKOTO 3aHATHUS JUIS OOYYaroIIErocsl SIBJSIETCS IPUBUTHE O0yYaromeMcs
YMEHMM U HAaBBIKOB MPAKTUYECKOU NEATENBHOCTH 110 U3y4aeMOU JUCLIUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMCs PAKTHIECKUX 3aHATHI:

— 3aKpeIuvleHue, yriayOjieHue, paclIMpeHue U JeTalu3alus 3HaHUW [pU pPELIeHUU
BOIIPOCOB KOHTPOJIS M YIIPABJIEHUS BOJIOOUYUCTKOM;

— pa3BUTHE  I[IO3HABATEJIbHBIX  CIOCOOHOCTEH,  CAMOCTOATEIBHOCTM  MBIIUIECHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJAAMHU W METOJMKAMM M3y4YeHHs JaHHON y4eOHOM
JCHUATIIINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTHUECKOTO OCMBICIEHHUSI MOJYyYEHHbIX 3HAHUH JUIs
BBIIIOJIHCHUS 3aJaHUN;

— ofecrieueHne palMOHAIBHOIO COYETaHMsI KOJUIEKTMBHOW W WHAMBHIYaJbHON (Qopm
00y4eHwusl.

OyHKINN MPAKTUYECKUX 3aHATUH:

— IIO3HaBaTeJIbHAs;

— pa3BMBarOILas;

—  BOCIIATATEJbHAs.

Ilo xapakTepy BBINOJHSAEMBIX OOYYAIOIIUMCS 33aJaHMA IO TPAKTHUECKUM 3aHATHAM
MOIPa3AeIAI0TCA Ha:

—  O3HAKOMMTEJIbHBIE, TPOBOJUMBIE C LIEJBIO 3aKPEIICHUS U KOHKPETHU3aUU U3Y4EHHOTO
TEOPETUYECKOr0 MaTepUalla;

— aHAJUTUYECKHe, CTaBsIUE CBOEH IeNbl0 MOTy4eHHEe HOBOM MH(pOpMaIK Ha OCHOBE
dbopMa30BaHHBIX METOJIOB;

— TBOpYECKHE, CBA3aHHBIE C IMOJyYEHHEM HOBOM HMH(pOpPMALUU IMyTEM CaMOCTOSATEIBHO
BBIOPAHHBIX MOAXO00B K PELICHUIO 3a/1ay.

@opMBI OpPraHM3aldM MPAKTUYECKUX 3aHATUN OINPENEISIIOTCI B COOTBETCTBHM  CO
cneuu(uyeckuMU OCOOCHHOCTSAMU Y4eOHOM IUCHMIUIMHBI M HedssMu oOydeHus. OHM MOTyT
MIPOBOJIUTHCS:
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— B HHTEpPaKTUBHOM (opMe - pelieHue CUTYallMOHHBIX 3a/Jad, 3aHATHA 10
MOJIETTUPOBAHUIO PEATIbHBIX YCIOBUM;

— B HE WHTEPAKTHBHOW (opMe - BBIMIOJHEHUE YNPAKHEHUW, PEIIeHUE THUIOBBIX 3a/ad,
pelleHne CUTYal[MOHHBIX 3a]1a4.

BoimonHenue pacyeTHBIX 3aJaHUl  TO3BOJISIET Pa3BUTh CIIOCOOHOCTh CTYIEHTOB K
CaMOCTOSITEIbBHOMY PEIICHUIO NPUKIAJHBIX MHXXEHEPHBIX 3a]a4, pacCMOTPETh THUIIOBBIE 3aJayH,
BO3HUKAIOIIME TMpU peald3allid Mep IO OO0eCleueHUI0 TeXHOC(HEepHOM U SKOIOrHYecKoi
0€30I1aCHOCTH 1 TPEOYIOIINE OCYIIECTBICHHUS PACYETOB.

TpeOoBanus K NPOBeICHUIO NPAKTHYECKUX 3aHATHI

JU1d IpOXOKICHMsI Kypca NMPAKTUYECKUX 3aHATHNA CTYJEHT JOJKCH:

- 3HAKOMHUTHCS C IUIAHOM IIPOBEICHHUS KaXA0r0 3aHATHUSA,

- Tepel KaXIbIM 3aHATHEM H3ydaTb TEOPETHYECKUH MaTepuas, HeOoOXOAMMBIM st
BBITIOJIHEHUS TPEAYCMOTPEHHBIX IUIAHOM 33JaHUi, aHAJIM3UPOBATH HCCIEAYyeMble MpPOOIEMbI U
TOTOBUTH BOIPOCHI I10 TEME 3aHATHS,

- B YCTaHOBJICHHBIE CPOKHM BBIIOJHATh WHAMBUAYAJIbHBIE IPAKTUYECKUE 3alaHUsl U
y4acTBOBATh B JUCKYCCUAX U KOJUIEKTUBHOM PELICHUHU ITOCTaBICHHBIX 3a/1a4,

- CJICOBATh XOAY YNPaBIsECMON JUCKYCCUU U YKA3aHUAM IIPENONaBATEs.

Mertoauyeckue yka3aHusi VI OOYYAIOIIMXCH IO HMPOXOXKIACHUIO CAMOCTOSTEIbHOM
padoThI

B Xo/e BBITIOJIHEHUS CaMOCTOSITCIIBHON PaOOTHI, OOYYAIONIUICS BBIMOIHICT PadoOTy IO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IpENojaBaTesis, HO 0e3 ero HEemocpeiICTBEHHOTO
y4acTusl.

Jiisa oOydaromuxcst 1mo 3a04Hoil opme o00ydeHus, caMoCTOsTeNbHAas paboTa MOXKeET
BKJIFOYATh B CEOsI KOHTPOJIBHYIO paldoTYy.

B mnporecce BBINONMHEHHS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1esnecoo0pa3sHoe MIaHUPOBaHUE pabOUero BpeMEHHU, KOTOpPOEe MO3BOJIAET UM pa3BUBATh YMEHHS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3aIlMN IPUOOpETaeMbIX 3HaHUN, 00eCreunBaeT BHICOKUN YPOBEHb
yCIIEBAaEMOCTH B NepHO] 00yU€HHsl, TOMOTaeT MOJIy4YUTh HaBBIKH MOBBIIIEHUS POPECCHOHAIBHOTO
YPOBHSL.

MeroandyeckuMd ~ MaTepualamH, HaIpaBJIIOIUMU CaMOCTOSITENIbHYI0  paboTy
00y4aromuxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE yKa3aHUs IO BBIMOJIHEHHIO KOHTPOJIbHBIX paboT (1 o0ydaromuxcs 1no
3a04HOM (hopMe oOyueHus).

MeTtoauyeckue yka3zaHusl AJisi 00y4arOIIUXCH MO TMPOXOKIAEHUIO MPOMEKYTOUYHOM
aTTecTaluu

[TpomexyTouHas aTTecTamus oOyJaromuxcs npeycMaTpuBacT OIlEHHBaHHUE
MPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yAbTaTOB 0OydeHHs Mo auciuminHe. OHa BKIIOYAeT B
ce0s:

— 3a4eT — 3TO opMma OICHKH 3HAHWM, MOJYYEHHBIX OOYyYaroIIMMCS B XOJA€ W3Yy4eHUs
yueOHOM JAMCUUILIMHBI B [[EJIOM WM MPOMEKYTOUHAs (M0 OKOHYAHWU CEMEeCTpa) OlleHKa 3HaHUH
00YJarOIIUMCS 110 OTJICIBHBIM pa3jieiiaM JTUCITUTUIHHBI C aTTECTAIIMOHHON OIEHKOH «3auTeHO» WU
«HE 3aUTEHOY.

Cucrema OIICHOK TpH TPOBEICHUH MPOMEKYTOUYHOM aTTeCcTalldd OCYIIECTBIAETCS B

COOTBETCTBUU C TpeboBaHusamu [lonmoxeHuit «O TeKymeM KOHTPOJE YCHEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryneHToB [YAII, oOydarommxcs 1O TporpaMMaM BBICIIETO
obpazoBanusi» U «O MOIYTLHO-PEUTHHTOBOM CHCTEME OIIEHKH KadecTBa Y4YeOHOW pPabOThI
ctyaeHToB B 'Y AID».



JIucT BHECEHUsI U3MEHEHUH B pabouyIo MPOTrpaMMy JAUCIUILIMHbBI

Jlata BHeceHHs

U3MEHEHUH 1 Hara u Ne
JIOTIOJTHEHU . . . MPOTOKOJIA IMoamuck u.0
CojeprxaHne U3MEHEHHUI U TOMOIHEHU .
IToanuce 3acejaHus 3aB. Kaeapoit
BHECILET0 kadeapbl
HU3MCHCHUA
24.06.2021r. | BHenpeHnue npakTUYECKON MOATOTOBKH B 23.06.2021r.

AUCHOUIIIINHY

Ne 03-06/2021

E.A. ®ponosa
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