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AHHOTALIUA

Hucuurnnuna «Teopust 1 TEXHOJIOTUS OYUCTKH CTOUYHBIX BOJI» BXOJIUT B BAPUATUBHYIO YacCTh
o0pa3zoBaTeNbHOM NpPOrpaMMbl  TOJATOTOBKM  oOydarommxcs 1o  HampasieHuto  20.03.01
«TexHnocdepHast 6€30MaCHOCTB» HaANPaBICHHOCTh «lH)KeHepHasi 3aluTa OKPY)KAIOLIEH Cpeabi».
Hucnurmuna peanusyercs kadeapoid NoS.

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

[1K-4 «cmocoOHOCTh HCHONB30BATh METOJBl PACUETOB 3JIEMEHTOB TEXHOJIOTMYECKOTO
000py/I0BaHUs IO KPUTEPUSIM PaOOTOCIIOCOOHOCTH U HAICKHOCTUY.

CopnepxaHue IUCHUIUIMHBI OXBAaTbIBAET KPYI BOIPOCOB, CBSA3aHHBIX C TEXHOJOTHMEH U
000py/I0BaHUEM JIJIsl OYUCTKU CTOYHBIX BO/I.

[IpenoaBanye AUCHUILUIMHBI IPEAYCMATPUBACT CleAyIomre GOpPMbI OpraHU3aluy y4eOHOTO
mpolecca: JIeKIUH, TPaKTUYECKUEe 3aHATHS, CAMOCTOsITeNIbHAs paboTa CTy/IeHTa.

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

OO0m1as TpyA0€MKOCTh OCBOCHHMSI TUCIIMILIMHBI COCTABIISIET 3 3a4€THBIX euHullbl, 108 yacos.
SI3bIK 00yUYeHUs IO JUCIHHILTUHE «PYCCKUI».



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. eau npenoaaBaHusi AUCHUILIHHBI

Lens mucunmumnabl «Teopus ¥ TEXHOJIOTUS OYUCTKH CTOYHBIX BOJ»  HAYYHTh OYAYIINX
CIIELUAIICTOB PALMOHAIILHOMY HCIIOJIb30BAHUIO U OXPaHE BOJIHBIX PECYPCOB: CAMOCTOATEILHOMY
NPOEKTUPOBAHUIO BCETO KOMILJIEKCA OYHCTHBIX COOPYKEHHUI Ha 0a3e COBPEMEHHBIX JOCTH)KEHH
OTEYECTBEHHOM M 3apyOeKHOI HAYKH ¥ TEXHUKH B 3TOH 00JacTu.

1.2. IlepeyeHb NJIAHUPYEMBbIX Pe3YJIbTATOB 00y4eHHUSI 110 AUCUMILJIMHE, COOTHECEHHBIX €
IVIAHUPYeMbIMH pe3yJibTaTaMu ocBoeHust OI1

B pesynprare OCBOEHHS AMCUMIUIMHBI OOYYAIOLIUICA JOJKEH 007aJaTh  CIEAYIOUMMHU
KOMIIETCHIIUSIMHU:
[IK-4  «cnmocoOHOCTH  HWCIONB30BAaTh  METOJBI  PACUETOB  AJIEMEHTOB  TEXHOJOTHYECKOTO
000pyI0BaHUs IO KPUTEPUSIM PaOOTOCIIOCOOHOCTH U HAICKHOCTH»:

3HATh - KJIacCU(MKAIMIO CHCTEM BOJIOCHA0KEHUS W BOJIOOTBEICHHMS; TPEOOBaHUS JUIsl IpUeMa
CTOYHBIX BOJ B CHCTEMbI KaHAJIM3ALUH; TEOPUIO U MPAKTUKY UCIOIb30BaHUSI OCHOBHBIX MPOIIECCOB
¥ 000pY/IOBAHUS JIUISL OYUCTKU CTOYHBIX BOJI;

YMETh - BBIOMpATh TEXHOJIOTUYECKYIO CXEMY OYMCTKHM CTOYHBIX BOJ, Pa3padaThiBaTh
PEKOMEH/IAIMU 10 OPTaHU3alUKU U PEKOHCTPYKIIMU CUCTEM OYMCTKH CTOYHBIX BOJ B 3aBHCHUMOCTH
OT UX COCTaBa;

BJIAJICTh HABBIKAMU - OCHOBHBIMHM METOJIMKAMH aHAJIN3a CTOYHBIX BOJI ¥ ONIPEICICHUS
CTETIeHH OYUCTKH;

HMMETb OMBIT JIEATEIbHOCTH — POEKTUPOBAHUS CUCTEM OUYHMCTKH CTOYHBIX BOJL.

2. MecTo nucuMiuInHbI B cTpykType OIl

JucnunimHa Ga3upyeTcsi Ha 3HAHUAX, paHee MPHOOPETEHHBIX OO0YyYaroIMMMCS NpU HU3YyYEHHH
CIIEYIOIINX JUCLIHUIUINH:

— XuMmus;
dusnka;
IIpoueccsl 1 annaparsl 3alIATH OKPYXKAOIIEH CPEBL;

— IIpompblmuieHHas 3KOJIOTUS.

3HaHMs, TOJY4YEHHbIE MNP H3YYEHMM MaTepuajla JaHHOW AMCLMILIIMHBI, HMMEIOT Kak

CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS MTPU U3YYEHUH IPYTUX AUCLUILINH:

— IIpoexTrpoBaHue CUCTEM KOHTPOJIS U yIIPaBJIECHUS BOJOOYHCTKOM;

— IloaroroBka BbIMTYCKHON KBaTH(PHUKAIIMOHHOHN paboToil.

3. OobeMm aucuumiannel B 3E/akageM. yac
I[aHHBIC 06 O6IJ.I€M 06’BCMG AUCHUIINIMHBI, TPYAOCMKOCTH OTACIBHBIX BHUIOB y‘-IC6HOﬁ pa6OTLI 10

JAUCITUITIIINHC (I/I pacnpeaciiCcHue 3TOH TPYAOCMKOCTH IO CCMCCTpaM) MMpEACTaBJICHLI B Ta6J'II/II_IC 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun yueOHoit paboThI TpymroeMKoCTb 110

ceMEeCTpaM

Bcero

NelO
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OO0masi Tpy10eMKOCTb
aucuuminebl, 3E/(vac)

3/108

3/ 108

H3 nux yacoe npakmuueckoi
HO0020mMO6KU

10

10

Ayoumopnsie 3anamus, BCEro Jac.,

B mom uucne

20

20

nexmwn (JI), (dac)

10

10

[MpakTveckue/ceMuHapCKue
saasaTus (I113), (dac)

10

10

naboparopHsie padoTsl (JIP), (dac)

KypcoBoii mpoekt (padora) (KII, KP),
(dac)

DKk3aMeH, (Jac)

Camocmonamenvnasn paboma, BCEro

(uac)

88

88

Buja npoMe:xyTOYHOr0 KOHTPOJIS:
3aueT, nudd. 3a4eT, sk3ameH (3auer,

dAudd. 3a4, Ik3.)

3auer

3aueT

4. Conepxanmne TUCUMILUIHHBI

4.1. PacnpenejieHue TPYA0eMKOCTH THCIUINIHHBI

1o pa3jaejaM M BUIAM 3aHSATHIA

Pazenst 1 TeMBI AUCHUILIMHBI U KX TPYIOEMKOCTH IIPUBEICHBI B TAOIUIIE 2.

Tabnuna 2. — Pa3nensl, TeMbl TUCHUTUINHBI U UX TPYJIOEMKOCTh
Pazgensl, TeMBI TUCITUTLIMHEI Jlekinn 113 (C3) JIP KII CPC
(dac) (dac) ("ac) (uac) (uac)
Cemectp 10

Pa3znea 1. MeToasl BOJOIOATOTOBKHU 1 - 11
MIPUPOIHBIX BOJ.
Paznen 2. MeToanl OUUCTKH 1 2 11
MIPUPOJTHBIX BOJI
Pazpnen 3. Ctounble BoabI, 0O1Ias 1 11
XapaKTePUCTHKA U KiIacCU(UKAIIHS
Pasznen 4. Mexannueckas OUYNCTKA 2 2 11
CTOYHBIX BOJI.
Pa3znea 5. buomoruueckast ouncTKa 2 2 11
CTOYHBIX BOJ
Pa3nen 6. OGpaboTka ocagKoB 1 2 11
CTOYHBIX BOJ
Paznen 7. 'myGoxkas moouncTka u 1 - 11
o0e33apaXuBaHUE CTOYHBIX BOJI.
Pa3nea 8. OcHOBHBIE TPUHITUITBI 1 2 11
MIPOEKTUPOBAHHSI CUCTEM OYUCTKHU
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CTOYHBIX BOJI.
Hroro B cemecTpe: 10 10 88

Utoro: 10 10 0 0 88

[lpakTHdeckass  MOATOTOBKA  3aKIIOYAETCSl B HENOCPEICTBEHHOM  BBITOJHEHHUU
00y4alOIMMUCS ONPEAETECHHBIX TPYAOBbIX (DYHKLHUH, CBA3aHHBIX ¢ OyIyliel mpodeccuoHanbHOMI
JeSITeNIbHOCTBIO.

4.2. Conep:xkaHue pa3esioB U TeM JeKIMOHHBIX 3aHATHI
ConeprxkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI IPUBEACHO B Ta0IuIe 3.

Ta6muma 3 - ComeprxaHue pa3aeioB U TeM JCKIIMOHHBIX 3aHATHI

Howmep paznena Haspanue u cogepxanue pa3ieyioB U TEM JIEKIIMOHHBIX 3aHATHI

Pa3zpen 1 MeToabl BOAONOATOTOBKH NMPUPOIHBIX BOJI.

Bopna, knmaccudukanys mpupoIHBIX BOJ, OpraHU3aIus Bo103adopa u3
IMOBEPXHOCTHBIX U MOA3EMHBIX HICTOUHUKOB KOMIIOHOBKA CUCTEM
BOOOIIOATIOTOBKH. HpOMBIHIJ'IeHHaSI BOOOIIOAT'OTOBKA, ITUThEBAA BOJAA, BOJA
pacdacoBaHHasi, IPOMBILIUICHHAS BOAA. 3aJa4d BOAOIMOATOTOBKH B
BABUCUMOCTH OT HA3HAYCHUA BOIEI. KHaCCI/I(l)I/IKaIII/IH HpHMeCeﬁ BOABI 110
Kynbckomy (o pazmepy dacTui] mpumecu ). OCHOBHBIC METOIbI
BOJOIIOITOTOBKH B 3aBUCUMOCTH OT cocTaBa npumeceid. TpeboBaHus k
BOZ03a00pHBIM COOPYKEHUSAM, UX cocTaB. CrocoObl oOecrieueH s HaIe)KHON
pkcrTyaTanuu. Bogo3abop noazemusix Boa. TpeboBaHUs K KOHCTPYKLUUU U
PKCILTyaTalluu CKBaXHUH U KoJjo/1eB. KommoHoBka cucteM Bogo3abopa.

Paznen 2 MeToabl 04MCTKH NPUPOAHBIX BOJ.

Mertobl Ipe1BapUTENbHOM OUMCTKHU BOJIbI, METO/Ibl PEAr€HTHONU U
Oe3peareHTHOI OYMCTKH BOBI. OUMCTKA BOJBI OT PACTBOPEHHBIX Ta30B,
METO/bI 00€CCOTUBAHMS U ONIPECHEHUS, OJTYyYEHUE CBEPXUUCTOM BOIBI.
OuucTka NpUpPOIHON BOABI OT B3BECEN M MEXaHUUYECKHX ITpuMecer. OuucTka
HNPUPOJHOM BOJBI OT IJIAHKTOHA, MUKPO(IOPH B MUKPO(hayHbI TPUPOTHON
BOJIbI, MUKPOQWIBTPAIINS BOJBI, OTCTOMHUKH, OCBETIIMTEIH, TIECKOJIOBKH.
PearenTHble MeTO b1 OUMCTKH BOABL. Koarymsus, pusnko-xumMmudeckue
MPUHIAITBI KOATYIISIINH, BBIOOP KOAryJsiHTa, (QIIOKYIISIIHS,
aneKTpokoaryssus. O6paboTka NPUPOIHON BOIBI OKUCIUTEIISAM:
XJIOpUpOBaHUeE, 030HUpoBaHue. Jle3nndexius Boasl. ASpUpOBaHHUE U
neaspupoBanue Bojbl. OUMCTKa BOJIBI OT PACTBOPEHHBIX Ia30B.
O0e3xene3nBanne, IEMaHTaHAIWs, YAaJIeHHEe GTOpa U IPYTHX IPUMECEH.
bespearentHas ounctka BoAbl. IOHHBIM 0OMEH. YMsITUeHUE BOBI HOHHBIM
obmenom. OGeccoMBaHUE U OTIPECHEHHUE BOJIbI HOHHBIM 0OMeHOM. MloHHBIE
bmibTpbl. AncopOrus npumeceil. AacopOeHTbl, @UIBTPbI OYUCTKU BOJBI C
npUMeHEeHHEeM aJiIcopOeHTOB. CXEeMBI IOTydeHHsI CBEPXUHCTON BOJIBL.
®noranus. Hanopuas ¢nortanus. Onexkrpodaoranms. MukpodoasTpamnms,
yibTpaduiIbTpausi, 00OpaTHBI 0OCMOC

Pa3nea 3 Crounble Boabl. O01Iasi XapaKTePUCTHKA U KJIaCCH(PUKAIUSA.
CTtouHbIC BOJIbI, MX KJIacCU(PUKAINS, UCTOYHUKHA 00pa30BaHMs, COCTaB
cTouHbIX Boa. Knaccudukamus ctouabix Boj. [IpoMEIIITIECHHBIE CTOYHBIS
BoJbl. OCOOEHHOCTHY MX COCTaBa B 3aBUCUMOCTH OT TEXHOJIOTHI. BEITOBEIE
crounble BOAbI. CocTaB OBITOBEIX CTOYHEIX BOJI. OIEHKA KOJIUYECTBA
OBITOBBIX CTOYHBIX BOJ. JIMBHEBBIE CTOKU. TpeOOBaHUS K COCTaBY CTOUYHBIX
BOJI, MOCTyNAOMuUX Ha O4uCTKY. [lnara 3a cOpoc ctounbix Boj. JlonmycTrumsbie
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napaMeTpbl CTOYHBIX BOJI IPU BBITYCKE B BoJoeMbl. HepacTBopumsie,
KOJUIOUJIHBIE U PACTBOPUMBIE BEILIECTBA B CTOYHBIX Bojax. Ocenaroniue u
HEeoceJaloINe BEeIeCTBa B CTOYHBIX BoJaxX. OcaZioK CTOUHBIX BOJ U €ro
KOJIMYECTBEHHAs U KaUeCTBEHHAs! XapaKTepPUCTUKHU. buoxummuueckas
notpedHocTh B kuciopose (BIIK), xumuyeckas moTpeOHOCTh B KUCIOPO/IE
(XTIK) 1 okuCIsi€eMOCTh CTOYHBIX BOJI.OXpaHa BOJIOEMOB OT 3arpsi3HEHUH.
[Ipoueccrl caMOOUHILIEHUS BOAOEMOB. Y CIIOBHS CITyCKa CTOYHBIX BOJ B
CHCTEMBI BOJIOOTBEICHUS TOPOJIOB U B BOJIoEMBI. bakTepuanbHoe
camMoouHMIleHue BoJoeMoB. OnpeeneHre HeoOX0 MO CTENEHN OYNCTKU
CTOYHBIX BOJI U BOJIOEMOB IMUTHEBOTO, KyTbTYPHO-OBITOBOTO H
PBIOOX03HCTBEHHOTO BOJOIONIb30BaHusl. OrpaHUYeHHE 3arpsi3HEHUI
CTOYHBIX BOJI C YUETOM IPEEIbHO A0NycTUMbIX KoHIeHTpauuil (IIJIK).
Hcnonb30BaHrEe TOPOJCKUX CTOUHBIX BOJ B CEIHCKOM XO3SUCTBE U B
MPOMBIIUIEHHOCTH. OTpe/ieieHre UCXOAHOM KOHIIEHTPALIUUA TOPOACKUX
ctouHBIX BoJ 1o BIIK, .,y ¥ B3BEIIEeHHBIM BEIECTBAM.

Paznen 4

MexaHu4ecKkasi 0OYHCTKA CTOYHBIX BOJI.

OcCHOBHBIE METOIbI OUMCTKU CTOYHBIX BOJ U 00pabOTKU ocajka,
MEXaHHYECKasi OYMCTKA CTOYHBIX BOJ. MeTOIbl MEXaHUYECKOMH,
OuoI0rNYecKo 1 PU3NKO-XUMUYECKOM OUUCTKU CTOYHBIX BOJI. OCHOBHBIE
HAIPABIICHUS B PA3BUTHH METOJIOB OUYHCTKU CTOYHBIX BOJI. CXEMBI OUUCTHBIX
CTaHIIMI U METOJIbI UX ONTUMU3ALUU. TEeXHUKO-9KOHOMHYECKAas OIICHKA
METOJIOB OYMCTKHU ¥ 00paOOTKH OCaJIKa CTOYHBIX BOJI.

CoopysxeHus 111 MexaHnueckoi ouncTku. Pemerku. KomOunupoBanubie
PEIIeTKH-TPOOHIIKH, KOHCTPYKIUH. [1eCKOIOBKY TOpU30HTAIBHBIE,
BEpPTHUKAIbHbBIE, TaHTCHLIMAIbHBIC, adpupyeMble. MeTobl pacuera u
KOHCTPYKIIUU. OTCTONHUKN TOPH30HTAIbHBIC, BEPTUKAIBLHBIC, PaIUATbHBIC,
TOHKOCIIOMHBIE. MeTo/Ibl pacueTa U KOHCTPYKIIMH, MPEUMYILEeCTBa U
HEOCTAaTKU. TEeXHUKO-dKOHOMHUYECKHE TTOKA3aTeNN pabOThI COOPYKEHHIA.

OcBeTnuTeny €CTECTBEHHOW aj’palud, METOJbl HUX pacuera u
KOHCTPYKITHH.

Coopyxenust ans o0Opabotku ocazaka. [Ipomecchl cOpakuBaHus
CTOYHBIX BOJ. Me3odmibHOe W TepModUIbHOE cOpakuBaHUe, a’dpoOHas
cTabunuzanus W YycioBUs uX mpuMeHeHus. CeNnTUKH, WX pacyeT u
KOHCTPYKIIUU. J[BYXBSAPYCHBIC OTCTOWHUKH, WX PAacyeT W KOHCTPYKIIHH.
Tunel MeTaHTEHKOB. PacueT METaHTEHKOB M BCIOMOTaTeIbHBIX yCTPOWCTB.
KoHcTpyKkiiun MeTaHTeHKOB.  A’pOOHbBIE CTa0MIM3AaTOPbl, MX pacyeT u
KOHCTPYKIIMU. WIoBBIE TIIOMIAJKA C E€CTECTBEHHBIM M HCKYCCTBEHHBIM
GOUIBTPYIOIIMMHA CIOSIMHA.  TWIIBI WJIOBBIX IUIOMIAJIOK.  MexaHu3amus
ynaneHus wia. MioBeie mpyabl U ycnoBus ux npuMeHeHus. [lepekauka minos
M 0CaJIKa CTOYHBIX BOJI.

Pasznen 5

buojsiornyeckass 04MCTKAa CTOYHBIX BO/.

bruonornyeckast O4MCTKA CTOUYHBIX BOJ B €CTECTBEHHBIX H
UCKYCCTBEHHBIX yCIIOBUSAX. bHonorndyeckas o4ucTKa CTOYHBIX BOJ B
ecrecTBeHHbIX. [loms opomeHus u puiabTpannuu, OUONIOrHuecKrue Ipyabl.
Knaccugukarus noneit oporieHus 1 GuibTpanuu, 3eMieAeIbUecKuX Moei.
Mertonp! pacueta u yctporictBo. Hopmbl Harpy3ku. Pacnipeaenenue cToUHbIX
BoA. OTBOJ OUMIIEHHBIX CTOYHBIX BOA. bronornueckue npyasl, METOABI UX
pacdera u yCTpOHUCTBO. TEeXHHUKO-2KOHOMHYECKOE 00OCHOBAHHE IIPUMEHECHHS
noJiei opouieHus, nojaei punbTpanuu u 6uonpynoB. PU3NKO-XUMHUECKas],




XUMHYECKasi U MUKPOOHOJIOTHYECKasl XapaKTePUCTUKH aKTUBHOI'O aJia.
CymHocTh OMOXMMHYECKUX MPOIIECCOB B adpoTeHKax. Knaccugpukarus
a’pPOTEHKOB 10 TUAPOIUHAMUYECKOMY PEXHUMY (CMECUTENH, BBITECHUTEINH, C
paccpenoTOUYeHHBIM BBIITYCKOM BOJIbI), IO HATPY3KE HAa aKTUBHBIN I
(KJ1accHuYeCcKue, BBICOKOHArPYKaeMble, TOJIHOTO OKUCIICHHS).
TexXHOIOTHYECKUE CXeMbI paboTHI a3POTEHKOB (OJHO- 1 MHOTOCTYIIEHUATHIE,
a’pOTEHKU C pereHeparyei akTHBHOIo mia). CUCTeMbl adspaliui U THIIbI
a’paTopoB (MMHEBMATHYECKUE, MEXaHUUECKUE, CTPYHHbIC, S)pIu(THBIC U T.1. )
Hcnonb30BaHue TEXHUYECKOTO Kuciopoaa. KoHCTpyKIMK KOpuaopHbIX
A’POTEHKOB M COBMEIIEHHBIX COOPYXEHUH (a9pOTEHKU-OTCTONHUKY,
a’pPOTEHKU-OCBETIINTENH U T.1.). OCHOBHBIE HAIIPABICHUS B
MHTEHCU(UKAIIH PaOOTHI a9POTEHKOB (a9POTEHKHU C IMOBBILICHHOHN 10301
WJIa, OKCUTEHKH, OallIeHHbIE U IPOTUBOTOYHBIE a9POTEHKH), a3POTEHKU
ynpasisgeMoro npopuist. MeTosl pacyera a3poTeHKOB. ONbIT pabOThI
a’pOTEHKOB B OTEUECTBEHHOM U 3apyOexxHO npakTke. TexHHKO-
HKOHOMHYECKHUE MMOKA3aTeN paboThl pa3IMUHBIX TUIIOB U CXEM a9POTEHKOB.
buodumnbrpel. Knaccudukamnus ononornyeckux GuiabTpoB. buoduiabTpsl
00bryHOTO THITA. BRICOKOHATpYX)aembie 0nopMIbTpsl. BruopuisTpel ¢
IUIACTMACCOBOM 3arpy3Koi U 0104HbIe OMO(UIBTPBI, UX pacueT U
KOHCTpyKUuU. Bentmiauusa 6nodpunstpos. [Ipunnunel paboTs
BBICOKOHArpy»kaembIx 0Mo(puibTpoB. Penupkyssnus. Pacuer Ouoduiabtpos
pa3HbIX KOHCTpYKIHK. KoHCTpyKumu 6MopHIbTPOB OOBIYHBIX,
BBICOKOHAIrpy>KaeMblX, INIACTMACCOBBIX, OJIOUHBIX. Pacnpeenenne cTouHbIX
BOJI 10 OnopmibTpaM. TeXHUKO-IKOHOMUYECKHE TIOKa3aTenn OMOpIIBTPOB.

Paznen 6

O0padoTKka 0caIKOB CTOYHBIX BO/.

BropuuHbie OTCTONHUKY M UIOYIUIOTHUTENN, 0Opa30BaHKUE OCAJIKOB U UX
o0OpaboTka. BropuuHbie OTCTOMHUKH 110C)I€ OMO(DUIBTPOB U A3POTEHKOB:
TOPU30HTANbHBIC, PaUAIbHBIE, BEpTHKaIbHbIC. TOHKOCIONHBIE OTCTOMHHKH.
Oco6eHHOCTH KOHCTPYKIIUM, pacueT. UIoyniIoTHUTENN aKTHBHOTO Hia
(BepTUKANbHBIEC U paguaNbHbIE). TEXHUKO-IPKOHOMUYECKUE TIOKAa3aTeNn
pabOTHI PA3TMYHBIX THIIOB BTOPUYHBIX OTCTOMHUKOB M HJIOYTUIOTHUTENCH.

Mexanuueckoe 00€3BOKMBAaHHME OCaJKa CTOYHBIX BOJ Ha BYKYyM-
¢unbTpax, HEHTpUPyrax, JIEHTOYHbIX U paMHbIX npeccax. O6paboTka ¢yrara
u QunbTpara. Tepmudeckas cymika ocagka. CyIika ocajka B KUIISIIEM CI0€
Y Ha YCTAaHOBKAX CO BCTPEUHBIMU CTpysMH. lcrmonb3oBaHue ocajka CTOYHBIX
BOA AN C/X 1enedd. YTUIU3alus OTXOIOB OYMCTHOW CTAHIUHU. TeXHHKO-
HKOHOMHUYECKUE MOKA3aTeNN 00pabOTKH, TUKBUAAIINN U YTUIU3AINHA OCAIKa.

Pasznen 7

I'iry0okasi 1oouncTKa M 00e33apaKuBaHUE CTOYHBIX BO.

MeTobl B COOpYKEHUS TS TITyOOKOW OYMCTKH OMOIOTHYECKH
OUHMIICHHBIX CTOYHBIX BOJI, 00€33apaKuBaHNe CTOYHBIX BOJ. MeTOabI
yIaJeHUs B3BEIICHHBIX BelIecTB. OUIBTPHI, KX KOHCTPYKITUU M pacyer.
MeTo/IpI U CXeMBI OYUCTHBIX COOPYXEHUH JIJIs TITyOOKOW OUMCTKU OT a30Ta U
dbocdopa. Metoasl XUuMHUYIECKON U HU3UIECKON TITyOOKOH OUYNCTKH BOJIBI.
Br160op MeToa rmyO0Ko# OYMCTKY B 3aBUCUMOCTH OT COCTaBa 3arpsi3HeHU
CTOYHBIX BOJI.

O06e33apaxuBaHie CTOYHBIX BOJA. MeTobl 00e33apaKuBaHUSI CTOYHBIX BOJI.
O6e33apaxuBaHHe KUIKUM XJIOPOM M XJIOpHOW HU3BecThio. OOe33apakuBaHme
CTOYHBIX BOJ 030HHpoBaHueM. KoHTakTHBIE pe3epByapbl. COOpyKeHUS AJs
HACBHIIIEHUSI OYMIICHHOW BOJBI KHCIOPOJOM. BBIOOp MeTona BhITycKa
CTOYHBIX BOJI B COOTBETCTBUU C CAHUTAPHBIMU TpeOOBaHUSAMHU. BhImyck




OUYHIICHHBIX CTOYHBIX BOJ B ITPOTOYHBIC BOAOCMBEI. KOHCTPYKHI/II/I BBIITYCKOB.
Ycaopus BBIITYCKA CTOYHBIX BOJA B MOPC U BOJOXPAHUIIHIIC.

Pa3zgen 8

OcHOBHbIE IPUHIUIIBI IPOEKTHPOBAHUSA CHCTEM OYHUCTKH CTOYHBIX
BO/J.

OO61ue cxeMbl CTaHUIUN AJI1 OYUCTKU CTOYHBIX BOJ. CaHUTapHBIE U
TEXHOJOru4eckune TpeboBaHus. BeiOop MecTa pacmoaoKeHUs] OYUCTHBIX
cTaHiuil. ['eHIIaH OYMCTHBIX CTaHIMA. BBHICOTHBIE CXEeMbl pacioyIoKEeHUS
OYMCTHBIX COOPYXEHUMU. PacripeiesieHne CTOYHBIX BOJI 110 OTIEIbHBIM
COOPYKEHMSM OYMCTHBIX CTaHUMK. M3MepuTenbHbie yecTpoicTBa. TexXHUKO-
YKOHOMHUYECKHE OOOCHOBAHUS BHIOOPA CXEM OUMCTHBIX COOPYKECHUH.
[TpuHIMIIBI ONITUMU3ALKU CTAHIMA. THUIIOBBIE OUMCTHBIE CTAHIUH.
ABTOMAaTH3aIUS U TUCTIETYCPU3AIUS PAOOTHI OYUCTHBIX COOPYKEHUH.
3apyOexHbIN OMbIT MPOSKTUPOBAHUS U IKCILTyaTalluy CTAHIIMH JIJIsl OYMCTKH

CTOYHBIX BOJ.

4.3. IIpaktuyeckue (CeMHHAPCKHE) 3aAHATHS
TeMbl IPaKTHUECKUX 3aHATHH U UX TPYJOEMKOCTb IIPUBECHBI B TAOIUIIC 4.

Tabmuna 4 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No T Ne
2 . i | TPymoeMKoCTS, | pasnena
TeMbI IpaKTHYeCKHX 3anstuii | POPMBI IPAKTUUECKUX 3aHATHI
1/ p (qac) JTUCIIAII-
JIHBI
Cemectp 10
1 XapakTepucTruKa CTOYHON Pemenne TUIIOBBIX 1 2 2
BOJIbI IIPOMBILIUIEHHOTO CUTYAIlMOHHBIX 3a/1a4
NPEINPUSATHS C YIETOM
TEXHOJOTHUECKOT0 Mpoliecca.
(OCHOBHBIE IPUHIIUIIBI
MPOEKTHUPOBAHUS CUCTEM
OYUCTKH CTOYHBIX BOJI.
2 KoHcTpykunu u pacuer -« 1 3
YCPEAHUTENENH CTOYHBIX BOJI
3 [IpuHuun nevcreus, -« 1 3
KOHCTPYKIIMU M pacdeT
HedTenoByIKU. Pacuer
IHIPOIMKIIOHA.
4 | BpIOOp TEXHOIOTUYECKOM -«- 1 3
CXEMBI OUYMCTKH 00OPOTHBIX
BOJ.
5 [IpunHiun nercrBus, -« 1 4
YCTPOMCTBO U pacyer
(b10TalMOHHOM YyCTaHOBKHU
6 Pacuer aspoTeHkoB -«- 1 5
7 buonoruueckue GpuabTPHI. -« 1 5
[TpuHIMIT AERCTBUA,
YCTPOWMCTBO U pacyer.
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8 CopO1roHHBIC YCTAHOBKHU -« 1 7
NJIsI OYMCTKH CTOYHBIX BOJI.
MeTob1 pacuerta.
9 OuncTKa BOALI -«- 1 7
HMOHOOOMEHHBIM CIIOCOOOM.
Mertojbl pacuera.
Bcero: 10
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHI U UX TPYJOEMKOCTb ITPUBEICHBI B TAOIUIIE 5.
Ta6smia 5 — JlabopaTopHbIe 3aHIATHS U UX TPYJ0EMKOCTh
Ne T
2 JTIOEMKOCTh
HanmeHnoBanwue 1abopaTopHbIX paboT py. ' | Nepasnena
/1 (1ac) JUCIUTUTUHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero:

4.5. KypcoBoe npoexTupoBanue (padora)

Y4eOHBIM ITAaHOM HE PEAYCMOTPEHO

4.6. CamocrosiTesibHasi padoTa 00y4aromuxcs

Bunpl camocTosTennsHOM pabOTHI U €€ TPYIOEMKOCTh MPUBEICHBI B Ta0OHIIE 6.

Tabmuna 6 Buapl caMmocTosITeTbHON pabOTHI M €€ TPYJ0EMKOCTh

Bun camocrosTensHO# paboThI Beero, | Cemectp 10,
qac qac
1 2 3
N3ydeHne TeopeTHuecKoro MmaTepuaia
28 28
qucuurinael (TO)
KypcoBoe npoekxtuposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Beinonnenue pegepara (P)
ITonroroBka K TeKylieMy KOHTPOJIIO
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KonTtposbHble paboThl 3204YHUKOB
(KP3) 60 60
[ToaroroBka kK MpoMeEKyTOUHOU
arrecrauuu (I1A)
Bcero: 88 88



Лидия
Штамп
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5. IlepeyeHb y4eOHO-MeTOAUYECKOTO O0ecTiedeH s IJIsl CAMOCTOSATeIbHOU

patdoThl 00yYAKOIIMXCH MO JUCHUIIMHE (MOTYJIIO)
Y4eOHO-MeTOIMYEeCKHE MaTepHajbl UIsl CAMOCTOSTENbHON paboThl 0OYdYaIOMIMXCS YKa3aHbl B

.o 8-10.

6. IlepeyeHb OCHOBHOII U JOMOJHHUTEILHOI JIUTEPATYPHI
6.1. OcHoBHasi JIuTepaTypa
[TepeyeHb OCHOBHOM JTUTEPATYPHI IPUBEICH B TAOIHIIE .

Tabnuna 7 — IlepeueHb OCHOBHOM JTUTEPATypHI

Mudp bubnuorpaduueckas ccouika / URL anpec KonnyectBo
9K3EMIUIIPOB B
o6ubanoreke
(xpome
AJIEKTPOHHBIX
K3EMIUISIPOB)

(X.B62) Boansiit konekc PD.-M.: [Ipocnekt: KnoPyc, | @O(1), CO(10)

2013.-47c.
(355.B-39) A.I''Beromikun HWuxenepnas 3amurta Boanoit | @O(10), CO(10)

cpenbl: Yuebnoe mocobue.-CII6.: M3marenbcTBo
«Jlanbp», 2014.-416¢.:m1.

(355.B-39) A.I".Beromxkun OcHoBbl nporieccoB unxxenepHon | @O(1), CO(10)
skosoruu. Teopus, npumepsl, 3agaun+CD:

Vuebnoe nmocobdue.-CI16.: 3narensctBo «Jlanby,
2014.-415c.:um.

http://znanium.com/catalog.php? | Kcenodonror b.C. Oxpana okpyskaromien cpeipl:

bookinfo=528520 OMOTEXHOJIOTMYECKUE OCHOBBI: Y4ueOHOe rmocodue/
Kcenodontosb.C. - M.: UJ] DOPYM, HUIL]
NH®PA-M, 2016. - 200 c.

http://znanium.com/catalog.php? | Jlykanun A.B. [Ipomecch! u anmapaTs

bookinfo=519990 OUOTEXHOJIOTUYECKOW OUYUCTKH CTOYHBIX BOJI;
VYuebHoe nocoobue/Jlykanun A.B. - M.: HUL]
NH®PA-M, 2016. - 242 c.

6.2. JlonoJiHUTe/ILHAA JIUTEpaTypa
[lepeueHs AOMOIHUTEBHON JINTEPATYPHI IPUBEJICH B Ta0HIIE 8.

Tabmuna 8 — [lepevyeHs JONOTHUTEIBHON JTUTEPATYPHI

Mudp bubnmorpaduyeckas ccoiika/ URL agpec KonnuecTBo 3Kk3eMIUISIpOB B
o6ubnamoreke (Kpome
JIEKTPOHHBIX IK3EMILISIPOB)

(681.2.624) bapanos JI.A. [Ipouecchl 1 anmaparsl. dO(12), CO(40)
Vueonuk.-M.: Akagemus,2005.-302c¢.
(628.5147) Sxosnes C.B., Boponos I0.B. Bonoorsenenue | @O(1), CO(10)

A OYMCTKA CTOYHBIX BO. YueOHmk.- M.: Usnm.
Accou. Ctpourt. By3oB, 2004.-702c.

(5.0-92) OxpaHa OKpy KaroIei cpejibl, dO(1), CO(10)
MIPUPOIONONB30BaHUE U 00ECTIeUeHHE
skonornyeckoi 6ezonacHoctu B CIIb B 2014
rony.- CIIb.: Ce3zam,2015.-404c.,

27 Tpuc.,66TadI.



http://znanium.com/catalog.php?bookinfo=528520
http://znanium.com/catalog.php?bookinfo=528520
http://znanium.com/catalog.php?bookinfo=519990
http://znanium.com/catalog.php?bookinfo=519990

12

7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTH

MHTEPHET, Heo0X0AMMBIX JJisl 0CBOEHUS AUCHMILINHbI
[Tepedens pecypcoB nHpopMannoHHO-TenekoMmmyHukannonHoi cetn MHTEPHET, Heo6xomuMbIx

JJIs1 OCBOCHUA AW CHUILIMHBI IIPUBCACH B Ta6J'II/IHe 9.

Tabmuna 9 — Ilepeuenn pecypcoB mH(bopManuoHHO-TenekommyHuKarmonno cetu MHTEPHET,
HEOOXOIMMBIX [Tl OCBOCHHS JUCIUILTHHBI

URL agpec ‘ HaumenoBanmue

Iepuoauyeckue n3aaHus

http://www.kalvis.ru/ Kypnan «9Kos0rusi 1 IPOMBIIUIEHHOCTh Poccum
http://vodoochistka.ru/ Kypuan «Bogoouncrka»
http://ecovestnik.ru/ Kypran «Okonorus ypOaHU3UPOBAHHBIX TEPPUTOPUII»

http://www.ecoindustry.ru/ Kypuan «DK0I0rHs TPOU3BOICTBA»

https://vk.com/club43432547 | Kypuan «CripaBOYHUK 3KOJIOTa»

Pecypcol nnpopmannonHo-reniekoMmmyHukannonHoi cetu UHTEPHET

http: //www.wri.ore cailT ITHCTUTyTa MUPOBBIX IPHUPOIHBIX PECYPCOB
http: // www.unep.org caiit [Iporpammber OOH mo okpyskaroriei cpese
http://science.guap.ru [TopTan Hay4HOM W HHHOBAIIMOHHOM nestenbHocTH [V AL

8. Hepeqeﬂb I/IH(l)OpMaIII/IOHHLIX TCXHOHOFHﬁ, HCIMOJIB3YEMBIX TIPH

OCYIIECTBJICHUN OﬁpaBOBaTeJILHOFO nmponoecca 1mo IMCumIJanHe
8.1. IlepeyeHsb NporpaMMHOro odecneyeHust
[Tepeuensp nCmosIb3yeMoro IporpaMMHOT0 odecrieueHus npeacrasieH B Tabuuie 10.

Tab6muma 10 — [TepedeHp mporpaMMHOTO 0OeCIIeYCHUS

Ne /i HaumenoBanue

He mpenycMoTpeno

8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[TepeueHp MCOIB3yEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CUCTEM IpeJicTaBiIeH B Tabuuue 11.
Tabmuua 11 — Ilepeuerb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuajbHO-TeXHHMYecKas 0a3a, Heo0XoAMMAas VISl OCYIIECTBJICHUS

00pa30BaTeJIbHOI0 MPOLECCA MO JUCHUIJINHE
CocraB MaTepuaIbHO-TEXHHUECKOM 0a3bl IIPeICTaBIICH B Ta0muIe 12.

Tabnuma 12 — CoctaB MaTepraibHO-TEXHHUECKOH 0a3bl

Howmep aynutopun
Ne n/mn HaumeHnoBaHnue cocTaBHON 4acTU MaTepUaIbHO-TEXHUUECKOM 0a3bl (npu
HEOOXOIUMOCTH )
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1 JlekunoHnHas aynuropust

2 MynbTUMenuitHas JEKIUOHHAS Ay IUTOPHUS

10. q)OHIl OLHCHOYHbBIX CPEACTB 1JIsl MPOBCACHUA l'IpOMe)KyTO‘IHOﬁ arrecranmumn

OﬁyanOHII/IXCH o AMCIMIIJIMHE
10.1. CocraB ¢oHIa OIICHOUHBIX CPEJICTB MPUBEACH B Tabuuie 13
Tabmuua 13 - CocraB ¢oHIa OIIEHOYHBIX CPEICTB ISl IPOMEKYTOUHOM aTTeCTaIl[H

Bua npomexyTo4HOM arTecTanuu [TpumepHBIii TIepedeHb OIICHOYHBIX

CpCIACTB

3aueTr

Crmcok BOITPOCOB

10.2. TlepedyeHb KOMIICTCHIIHH,

OTHOCAIIUXCA K AUCHUIIJIMHC, M DJTallbl HUX (bOpMPIpOBaHI/IH B

MIPOIIECCE OCBOEHUS 00pa30BaTEIbHOM MPOTpaMMBbI IPUBEICHBI B Ta0uile 14.
Tabmuna 14 — IlepeueHp KOMIETEHIMI C yKa3aHUEM JTamoB HMX (opMHUpOBaHHS B Ipoliecce
0CBOEHUs1 00pa30BaTENbHOMN POrpaMmbl

Howmep cemectpa

Otansl OPMHUPOBAHUS KOMIIETCHIIUN IO
TMCIUIUTMHAM/TIpaKTHKaM B riporiecce ocBoerns OI1

I1IK-4 «CIIOCOOHOCTh HCIIOJIB30BAaTh MCETOIBI pacucToB 9JICMCHTOB TCXHOJIOTHYCCKOT'O
O60py,I[OBaHI/I$I 1O KpUTCpUAM pa6OTOCHOCO6HOCTI/I Hn HAACKHOCTH»

VYuebHas IIpaKTHUKa 1o [IOJIY4ECHUIO [IEPBUYHBIX
npodecCHOHATBHBIX YMEHHH M HaBBIKOB, B TOM 4YHCIE
IIEPBUYHBIX YMEHUHM W HABBIKOB HAY4YHO-HMCCIIEOBATEIbCKON
JIEATEIIbHOCTH

DNEKTPOTEXHHUKA U IEKTPOHUKA

Mexannka

MexaHnka

OCHOBBI IPOEKTUPOBAHUS TPOLYKIINH

OCHOBBI TEXHUYECKOTO aHAJIN3a IPOMBILUIEHHON MPOTYKIIUU

HpOMI)IIHJ'IeHHaSI OKOJIOTUs

HpOMLIH_IJ'IeHHaSI OKOJOTUsA

Hpoueccm " arraparsl AJid YTHIIN3alluu OTX010B

Oolooojojo|o|o M~ W

Hpoueccm " alrapaTsl 3allUThI Oprxcafomeﬁ CpCabl

[EEN
o

HpOI/ISBO)ICTBeHHafl npeaauIiIoMHas IMpakTukKa

[EEN
o

Teopm{ U TEXHOJIOI'US OYHUCTKH CTOYHBIX BOJ

10.3. B kauecTBe KpUTEPHEB OICHKH YPOBHS CPOPMHPOBAHHOCTH (OCBOEHHS) y OOYYArOIIUXCS
KOMIIETEHIIMI MPUMEHSETCs IIKajla MOIyJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabmuue
15 mnpeacraBnena 100—OamnbHas u  4-0ajulbHas MIKalbl JUISL OLEHKH CQOPMHUPOBAHHOCTU

KOMIIETEHIINH.

Tabmuna 15 —Kpurepun onieHkH ypoBHS c()OPMHUPOBAHHOCTH KOMIIETEHIIUHN

O1ieHKa KOMIIETCHITNH
100-
OautbHAs
IKaja

4-GarutpHas
LIKajIa

XapakteprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA
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- oOyuaromuiics TIyOOKO M BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

- YBEPEHHO, JIOTHYHO, ITOCIIE0BATEILHO U TPAMOTHO €r0 H3JIaraer;

- OIMpasCh Ha 3HAHHMS OCHOBHOW M JIONOJHHUTENBHON JIMTEPATYpBL,

«OTJIMYHO» o

85<K <100 (GAUTEHOY TECHO IPUBA3bIBACT YCBOCHHBIC HAYYHBIC IIOJIOKCHMS C IPAKTUICCKOU
JESITENIbHOCTBIO HAllPaBJICHUS;
- yMe10 00OCHOBBIBAET U apryMEHTHUPYET BBIIBUIAEMble UM UICH;
- JeJaeT BEIBOIBI U 0000IIEHH;
- cBOOOJIHO BJIAJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX OHATHIA.
- o0yyarouuiicss TBEpIO YCBOWI MPOrpaMMHBINA MaTepuall, TpaMOTHO U
II0 CYyWECTBY U3JaraeT €ro, OINHpasCh Ha 3HAHUA OCHOBHOM
JIUTEPATYPHI;
- HE JIONYCKAET CYIIECTBEHHBIX HETOUHOCTEN;

70<K<84 (XOPOLIO» | _ YBSI3bIBAET YCBOEHHBIE 3HAaHUS C IPAKTUYECKOW MEATEIbHOCTBIO

(GAITCHO» HaIIPABJICHUS;
- apryMEHTHPYET Hay4HBIC ITOJIOXKCHMUS,
- JIeJIaeT BBIBOABI M 0000IICHNS;
- BJIAJICET CUCTEMON CHEUAIU3UPOBAHHBIX MMOHATHUH.
- o0yyaroImuicss yCBOMJI TOJIBKO OCHOBHOM HpPOrpaMMHBIN MaTepuall,
II0 CYHIECTBY H3JIaraeT €ro, OIUpPasChb Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTYpPhL;
«y/IOBJIETBO- | - JIOIYCKA€T HECYLIECTBEHHbIEC OIUMOKM U HETOUHOCTH;
55<K<69 PUTEIBHO» | - MCHBITBIBAECT 3aTPyJHEHUS B INPAKTUYECKOM NPUMEHEHUM 3HAHUMI
«GAYTCHO» | HAIIPaBJICHUSI,
- c1abo apryMeHTUpyeT Hay4YHbIE MOJI0XKEHUS;
- 3aTpyHsAETCS B (GOPMYJIUPOBAHUM BBIBOJIOB U 00OOIIEHMI;
- YaCTHYHO BJIAJICET CUCTEMON CENUAIN3UPOBAHHBIX MOHATUH.
- oOyyaromuiicss He YCBOMJ 3HAYUTEIbHOM 4YacTU IMPOrpaMMHOI0O
MaTepuana,
«HEYIOBJIETBO | - JOMYCKAaeT CYLIECTBEHHbIE OIIMOKM W  HETOYHOCTU IIpH
K<54 PUTENIBHO» | pAaCCMOTPEHUH NPOOJIeM B KOHKPETHOM HalpaBJeHUU;

«HE 3aYTCHO» | - HCIBITHIBACT TPYAHOCTHU B MIPAKTUYECKOM IPHUMEHEHNH 3HAHUIA;
- HE MOXXET apryMEHTHPOBATh HAYYHBIC TIOJIOKECHUS;
- He (hOpMYJIHPYET BbIBOJIOB M 000OIICHUH.

10.4. TumnoBbie KOHTPOJIbHBIE 33JAHUS UM UHBIE MaTEPHAIIbI:
1. Bompocs! (3ama4n) uist sk3ameHa (tabnuia 16)

Tabnuna 16 — Borpocs! (3agaun) 11 9K3aMeHa

Ne i/t

[Tepeuens BompocoB (3aa4) AJsl IK3aMeHa

Y4eOHbBIM MJIaHOM HE TPeAyCMOTPEHO

2. Bonpocs! (3apaun) uist 3auera / nuddepeHunpoBanHoro 3avera (tadbmauna 17)
Tabnuna 17 — Bonpocs! (3agaun) amns 3adera / audd. 3adera

Ne i/t [Tepeuens BompocoB (3a7a4) AJs 3a4eTa

1 OO01mmas xapakTeprcTHKa 3arpsisHeHus Tuapocdepsl. MICTOYHMKY 3arps3HEHHUS.

2 Knaccudukanus crounsix Boa. Bunsl 3arpsisuenus. Kiaccudukarus npumeceii B
CTOYHBIX BOJIaX IO (PU3NICCKUM, XUMUICCKIM, OMOJIOTHIECCKUM H (Da30IUCTICPCHBIM
MIPU3HAKAM.

3 XapakTeprucTUKa BOJAOMOTPEOICHUS M BOJIOOTBEICHHS MPOMBIIIUICHHBIX TPEATPUSTHN.
CucreMbl 000POTHOTO BOJJOCHA0KEHHSI POMBITINIEHHBIX TPEITPUITUN.

4 OO6m1ast XapaKTepHUCTUKA METOJIOB OYUCTKU CTOYHBIX BOJI.

5 MexaHH4eCKre METOIbI OYMCTKH CTOYHBIX BOJI (OTCTOMHUKH, (DUITBTPHI,
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THJIPOLMKIIOHBI,. XapaKTepUCTUKA OCHOBHOTO IPUMEHAEMOTr0 000py0BaHus,
NPUHIUN JEHCTBUS, KOHCTPYKTHBHBIC 371€MEHTHI, 3 ekTuBHOCTH paboThl. [Ipumepsl.

®U3UKO-XMMUYECKUE METO/IbI OYMCTKU CTOYHBIX BOA (KOATryJSIHs U (QIOKYISIHS,
¢bnoTauus, ancopOuus, HOHHBII 0OMeH). O011as XapaKTEPUCTHKA ITPOLIECCOB,
(axTOpBI, BIUSIIOMINE HA TPOIIECCH OYUCTKH. XapaKTepUCTHKa OCHOBHOTO
MPUMEHSIEMOT0 000pYI0BaHHUS, IIPHHLIUIT JCHCTBHS, KOHCTPYKTHBHBIC DJIEMEHTBHI,
s dexTuBHOCTD paboTHI. [IpuMepsI.

XUMHUYECKUE METOJIbI OUMCTKH CTOUYHBIX BOJ (HEWTpaau3alus, 030HUPOBAHHUE,
XJIOPHPOBAHHKE, YIAJICHHE HOHOB TSDKEIBIX MeTaIoB). O0mIas XapakTeprucTuKa
MPOIECCOB, (DAKTOPHI, BIHUAIONIUE HA TPOLIECCH OYMCTKH. XapaKTEPUCTHKA OCHOBHOTO
PUMEHSEMOT0o 000pyI0BaHHS, IIPHHLUIT JCHCTBHS, KOHCTPYKTHBHBIE JIEMEHTHI,

s dexTUBHOCT paboThl. [IpumMepsl.

buonoruueckas ouncrka cTouHbIX BoA. OCHOBBI OMOAECTPYKIIMHU. MeTOo bl
OMOJIOrNYECKON OYUCTKU — €CTECTBEHHbBIE U UCKYCCTBEHHbIE. O0Ias XapaKTepuCcTUKa
MPOIECCOB, (DAKTOPHI, BIMUAIONINE HA TPOLECCH OYMCTKH. XapaKTePUCTHKA OCHOBHOT'O
IPUMEHSEMOI0 000PYAOBaHUs, IPUHIUI €I CTBUS, KOHCTPYKTHBHbIE 3JIEMEHTHI,

s dexTuBHOCT paboThl. [Tpumepsl

9

HOO‘II/ICTKa CTOYHBIX BOJ. 066333pa)KI/IBaHI/Ie OYHMIIICHHBIX CTOYHBIX BO/J

10

Pexynepanust akTHBHOTO HJIa.

3. Temsl u 3aJaHUC JId BBIIIOJIHCHHA KprOBOﬁ paGOTLI / BBIITOJIHEHUS KYpPCOBOI'0O IIPOCKTA

(Tabmuna 18)
Tabmuna 18 — IlpumepHBIii TepedeHb TeM JIs BBIMOJTHEHHS KYpPCOBOW paOOThI / BBITOIHECHUS

KypPCOBOTO TIPOEKTa

Ne i/t

[IpumMepHBIi TepeYeHb TeM ISl BBITOJIHEHUS KypCOBOW PaOOThI / BBITOTHEHHS
KyPCOBOT'O IIPOEKTA

Y4eOHbIM MJIAHOM HE IPESYyCMOTPEHO

4. Borpochl AJ1st IPOBEICHHS IIPOMEXYTOYHOM aTTeCTalluy PU TecTHpoBaHuu (Tadiuia 19)

Tabmuna 19 — [IpumepHBbIii TepedeHb BOITPOCOB ISt TECTOB

No /1t

IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

5. KoHTpoibHBIE M IPAaKTHUYSCKHE 3a/1a4H / 3aaHus 10 quctuiuinie (tadmuma 20)
Tabnuna 20 — [IpuMepHbIi IepeYeHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a/1a4 / 3a1laHui

Ne /i1

[TpumepHbIii IepedeHb KOHTPOJIbHBIX U MPAKTHUECKUX 3aj1a4 / 3alaHui

CHCTEeMBI OYUCTKA CTOYHBIX BOJ MAIIMHOCTPOUTECIIBHOI'O 3aBOJIA.

CucreMbl OYHCTKH CTOYHBIX BOJ MOJIOYHOI'O 3aBOJA.

CHucTteMBl OYHMCTKH CTOYHBIX BOJ JOPOKHOTO PEMOHTHO-CTPOUTCIIBHOT'O IMPEATTPHUATHUA.

CHCTEMBI OYHCTKH CTOYHBIX BOJI MSICOKOMOHMHATA.

CucTeMbl OYHCTKH CTOYHBIX BOJ arjIoOMCpanuOHHOro nNpon3BoOACTBA.

CHCTEMBI OYHCTKH CTOYHBIX BOJ IMPOU3BOACTBA CTCKJIA.

CucreMbl OUHUCTKHA CTOYHBIX BOJ KOXKXCBCHHOI'O 3aBOJa

OINOOIP|WIN -

CuCTeMBbI OYHCTKH CTOYHBIX BOJI TPOU3BOACTBA (hOCHOPHON KHCIIOTHI.
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9 CucTteMbl OYUCTKH CTOYHBIX BOJ] IPOU3BOACTBA METAININYECKOTO aTFOMUHHUS.

10 CucTeMbl OUMCTKH CTOYHBIX BOJ 11€Xa ropsiuei MpOKaTKU MeTasuIa.

11 CucTemMbl OUMCTKM CTOYHBIX BOJI MACJIOIKCTPAKIIMOHHOTO 3aBOJIA.

12 CucTteMbl OYUCTKU CTOYHBIX BOJ| CTAHIIMU NEPEKaYKH He(PTEIPOyKTOB.

13 CucTeMbl OUMCTKH CTOUYHBIX BOJ MPEANPUSITHS 110 T0POKHOMY CTPOUTEIILCTBY.

14 CucTeMbl OYUCTKH CTOYHBIX BOJ HA KOMIIPECCOPHOW CTAHLIMU MPENIIPUATHUS 110
TpPaHCIOPTY rasa.

15 CucTteMbl OUUCTKH CTOYHBIX BOJ| IPEIPUATHS 110 IPOU3BOJCTBY MOJIUITUIICHA.

16 CucTteMbl KOHTPOJIA ¥ YIPABJICHUS IPOIIECCOM BOJIOOYHCTKH yriie000raTUTEIbHON
habpukwy.

17 CuHCTeMBI OYUCTKH CTOYHBIX BOJ| MMPEANPUATHUS 110 POU3BOJICTBY JIEKTPOKAOEIIS.

18 CHcTeMbl OUMCTKH CTOUYHBIX BOJ HHCTPYMEHTAJIBHOTO 3aBOJIA.

19 CucTteMbl OYUCTKH CTOYHBIX BOJ IPOU3BOACTBA BUTaMuHa C.

20 CHCTeMBbI OYUCTKH CTOYHBIX BOJ] IPOU3BOCTBA OEIKOBO-BUTAMUHHOT'O KOHIIEHTpATA.

10.5. Meronuyeckue MaTepuaibl, OMPEICISIIONINE MPOIEAYpbl OLCHUBAHHS 3HAHUW, YMEHHI,
HABBIKOB M / WJIM ONBITA JEATCILHOCTH, XapaKTCPU3YIOMIMX dTanbl (OpMHUPOBAHUS KOMIICTCHIIHN,
conepxartcs B [lonoxeHusx «O TeKylieM KOHTPOJIE YCIEBAEMOCTH U IIPOMEKYTOUYHOM aTTecTaluu
ctynentoB ['VAII, oOydaromuxcst mo mnporpaMmam Bbiciiero oopaszoBaHus» U «O MOIYJIbHO-
PEUTHHIOBOM CUCTEME OIIEHKU KadecTBa yueOHOM paboTsl cTyneHToB B ['Y All».

11. MeToauyeckue yKazaHmusl JJis1 00yYAKOIIMXCS 110 OCBOCHHUIO U CIUIINHBI

I_[eJ'IBI-O AUCHUIUIMHBIL ABJEICTCS — MOJYUYCHUC CTYACHTAMU H606XOI[I/IMBIX 3H8.HI/II7I, YMeHI/Iﬁ n
HaBLIKOB B 00JacTH p33pa6OTKI/I HOBBIX M PCKOHCTPYKIUU ﬂeﬁCTBYIOHlHX CHUCTEM OYHCTKHU

CTOYHBIX BOJI ( MPOMBIIIJIEHHBIX U OBITOBBIX).

MeToauueckue YKazaHusl 1Jist oﬁyqamumxcﬂ IO OCBOCHUIO JICKIITUOHHOT0 MaTepHaJja

OcHOBHOE Ha3Ha4YeHUE JIEKI[MOHHOTO Marepuajga — JIOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE U3NOKeHUe yueOHoro Marepuana. Ha3HaueHue cOBpeMEHHOH JIEKIIUU B paMKax
JTUCHUIIIMHBI HE B TOM, YTOOBI TMOJYyYUTh BCIO HH(OpMAINMIO MO TEeMe, a B OCBOCHUH
byHIaMeHTabHBIX MPo0OIeM AUCIMUILTUHBI, METOI0B HAYYHOTO MMO3HAHUS, HOBEHIIINX TOCTHKEHUN
Hay4yHOM  MbIcTU. B ydeOHOM  mpoliecce  JIEKIMS  BBIMIOJHSIET  METOAO0JOTUUYECKYIO,
OpPraHU3aIMOHHYI0 M HH(QOpMaMOHHYIO (QyHKIHH. JIeKius pacKkpbhlBaeT MOHATHHHBIN ammapaT
KOHKPETHOM 007acTu 3HaHus, €€ NpoOJIeMBbl, MaeT IeJbHOE TMPEICTABICHUE O IUCIUILIIUHE,
ITOKa3bIBAECT B3aUMOCBS3b C IPYTUMU JUCLHUIUIMHAMU.

[TnanupyeMble pe3yIbTATEI IPH OCBOEHWH O00YUAIOUIMMCS JIEKIIMOHHOIO MaTepUaa.

— MOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBI3AHHBIX 3HAHUM, YPOBEHb KOTOPBIX
ONPEAENSAETCA LIEJIEBOM YCTAHOBKOM K Ka)0W KOHKPETHOU TEME;

— TIOJIyYEHHE OIBITa TBOPUECKOW pabOTHl COBMECTHO C MPETOaBaTeIeM;

— pasBuTHe  NPOdEeCcCHOHATBHO—/ICTIOBBIX  KAauecTB, JIOOBU K  MpeaAMeTy W
CaMOCTOATEIIBHOTO TBOPYECKOTO MBIIICHUSI.

— TOsBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO AJIsi CAMOCTOSITENILHOM paOoTHI;

— MOJIyYEeHUE 3HAHHMM O COBPEMEHHOM YpPOBHE Pa3BUTHs HAyKHM U TEXHUKH U O IPOTHO3E
WX Pa3BUTHS Ha OJIMDKAUIIINE TOIBI;
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— HayuyuTCcsd METOAMYECKH oOpabaTbiBaTh Marepuan (BbIACIATh IVIABHBIE MBICIU U
HOJIOKEHHUS, IPUXOANUTh K KOHKPETHBIM BBIBOJIaM, TOBTOPATH X B PA3JIMYHBIX (POPMYIUPOBKAX);

— TOJIyueHHE TOYHOT'O IOHUMaHUS BCEX HEOOXOAMMBIX TEPMUHOB U TIOHSATHA.

JIeKUMOHHBI ~ MaTepHall  MOXKET  CONPOBOXKAATHCS  JIEMOHCTpalUed  CIIaioB U
UCMOJIb30BAaHUEM Ppa3JaTOYHOTO MaTepuaja IpU IPOBEACHUUM KOPOTKUX JHUCKyccuil 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUINHE.

CrpyKTypa npeaocTaBicHus JEKIHOHHOIO MaTepyara:

—  @opMynMpOBaHKE TEMBI, LIEIEH U 3a1a4

— H3znoxenue marepuaia

— BpIBOJBI U 3aKIIIOYEHUE.

MeToanyeckne YyKazaHusl Uil OOY4YaIOIIUXCH 1O TNPOXOXKIEHUI0 TPAKTHYECKHX
3aHATHH

[IpakTHyeckoe 3aHSATHE SBISETCA OJHOM M3 OCHOBHBIX ()OPM OpraHU3alul y4eOHOTO
npoliecca, 3aKII0YaroNIascs B BBIIOJIHEHUU OOYYaIOLIMMMCS I0JI PYKOBOJCTBOM IpenojaBaTess
KOMIUIEKCAa Yy4YeOHBIX 3aJaHWii C IIeNbI0 YCBOSHHS HAYYHO-TEOPETHYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHHs] YMEHUN M HAaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

Lenpl0 TPaKTUYECKOTO 3aHATHS JUISI OOYYAroOIIerocs sIBISETCS MPUBUTHE OOyYaroIeMcs
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUIUINHE.

[Tmanupyemble pe3yabTaThl IPH OCBOSHUH 00yUYaIOMIeMCs PAKTHIECKUX 3aHATHI:

— 3aKpeluvieHue, YyriayOjieHue, paclIMpeHHe U JeTalu3alus 3HaHUM [pU  peleHUH
BOIIPOCOB KOHTPOJISI M YIIPABJIEHUS BOJLOOUYUCTKOIM;

— pa3BUTHE  TIO3HABATEIBHBIX  CIIOCOOHOCTEW,  CaMOCTOSATEIHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAJCHME HOBBIMM METOAAMHU U METOJMKAMH M3Y4YEHHUs JIaHHOW ydyeOHOU
JUCLUIINHBL,

— BBIpaOOTKAa CHOCOOHOCTH JIOTMYECKOIO OCMBICIIEHUS TIOJYYEHHBIX 3HAHMHM JJs
BBITIOJTHCHMS 33 TaHHI;

— obecnieueHHe palMOHAIBHOIO COYETAaHUS KOJUIEKTUBHOM M WHAMBHUIYyalnbHOH (opm
00yJeHwusl.

OyHKINN MPAKTUYECKUX 3aHATUM:

— TIO3HaBaTeJbHas;

— pa3BUBaroLIas;

— BOCIHTATENbHAS.

[Io xapakTepy BBIIOJHSEMBIX OOy4AlOUIUMCS 33JaHUM MO MPAKTHUYECKUM 3aHITUSIM
NOJIpa3AeIAoTCA Ha:

— O3HaKOMMTEJbHBIE, TIPOBOJIMMBIE C LENbI0 3aKPEIUIEHUSI M KOHKPETU3ALUU U3y4E€HHOTO
TEOPETUYECKOr0 MaTepraa;

— aHaJIWTUYECKHE, CTaBAIIME CBOEH LeNbl0 MOJyueHHEe HOBOW WMH(pOpMalMU Ha OCHOBE
(bopManTn30BaHHBIX METOJIOB;

— TBOpYECKHE, CBSI3aHHBIE C IMOJIyYEeHHEM HOBOM HMH(OpPMALUU IyTEM CaMOCTOSITEIbHO
BbIOpaHHBIX MMOJXO0/0B K PEIICHHUIO 3a/1ay.

@opMBl OpraHu3allMd MPAKTUYECKUX 3aHATUH ONPENENAIOTCS. B COOTBETCTBHHM  CO
crnenupuYecKuMi OCOOCHHOCTAMHU Y4eOHON MUCIUIUIMHBI W LensiMu o0ydeHus. OHU MOTyT
IIPOBOAUTHCA:

— B HHTEpPaKTUBHOM (¢dopMe - pelieHHWe CUTYalMOHHBIX 3aJa4, 3aHATUS 110
MOJIEJTMPOBAHUIO PEATIBHBIX YCIOBU;

— B HE MHTEPAaKTUBHOW (popMe - BBINOJHEHUE YNPAKHEHUU, pellleHHue THUIOBBIX 3a]ad,
pellleHne CUTYal[MOHHBIX 3a]1a4.
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BoimonHenue pacyeTHBIX 3aJaHUl  TO3BOJISIET Pa3BUTh CIIOCOOHOCTh CTYIEHTOB K
CaMOCTOSITEILHOMY PEIICHUIO TPUKIATHBIX WHXXCHEPHBIX 3a7a4, PACCMOTPETh THUIIOBHIC 3ajauH,
BO3HUKAIOIIME TMpU pealn3allMd Mep M0 OOeCHeUeHUI0 TEeXHOCPEpHOH U 3KOJOTHYECKOU
0€30I1aCHOCTH 1 TPEOYIOIINE OCYIIECTBICHUS PACYETOB.

Tp660BaHI/Iﬂ K IIPOBEACHUI0 IIPAKTHYCCKUX 3aHATHH

JIist IpOoXOoKAeHus Kypca MPAaKTUYECKUX 3aHATHN CTYACHT JOJIKEH:

- 3HAKOMHUTHC C IUIAHOM IIPOBEICHHUS KaXI0ro 3aHATHUA,

- Iepel KaXIbIM 3aHATHEM M3ydaTb TEOPETUYECKHI Marepuan, HeoOXOIUMBIA s
BBINOJIHEHUS] MPEAYCMOTPEHHBIX IUIAHOM 3aJjaHuM, aHAJIU3UPOBaTh MCCIELyeMble MPoOJIeMbl U
TOTOBHUTB BOIPOCHI I10 TEME 3aHATHS,

- B YCTaHOBJICHHBIE CPOKH BBIIIOJIHATL HWHAWBUAYAJIbHBIC IIPAKTHUYECKUE 3alJaHuA U
Y4acTBOBATh B JUCKYCCHUSAX U KOJUIEKTUBHOM PELLICHUH ITOCTaBICHHBIX 3a/1a4,

- CJIEIOBATh XOAY YNPaBJIsEMON JUCKYCCUU U YKA3aHUSAM IIPENnofaBaTes.

MeTtoauyeckue yka3aHusi Ui O0OYYAIOIIMXCSl MO TPOXOKIACHUIO CAMOCTOSITETbHOI
padoThbI

B xone BBITONHEHUS CaMOCTOSITENIBHOM paOOThl, OOYYaIONIMNCS BBITOJHAECT PadOTy IO
3a/laHUI0 U IPU METOJIMYECKOM PYKOBOJCTBE IpEnojaBareisi, HO 0e3 €ro HemocpeiCTBEHHOIO
y4acTusl.

s oOydaromuxcst 1mo 3aouHoil (opme O0OydeHHs, camMOCTOsITeNbHAs pPadoTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIbHYIO PaboTy.

B mnpormecce BBINMONMHEHHUS CAaMOCTOSTENBHOM paboThl, y oOywaromierocs (opMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE Padouero BpeMEeHU, KOTOPOE MO3BOJSET UM Pa3BUBATh YMEHUS U
HABBIKM B YCBOCHHH M CUCTEMAaTHU3AIMK MpUOOpEeTaeMbIX 3HaHUM, 00eCreurnBaeT BEICOKUN YPOBEHD
YCIIEBACMOCTH B IEPHO]T 00YUCHUS, [IOMOTACT TOIYIUTh HABBIKK MOBBIIICHHS TIPOPECCHOHATBHOTO
YPOBHSI.

MeroaudyeckuMd ~ MarepuajiamMH,  HANpPaBJSIONIUMH  CaMOCTOSITENIbHYIO  paboTy
00yJaronuxcst SBISIOTCS:

— y4eOHO-METOIMYECKHI MaTepHal Mo AUCIHUILINHE,

— MCTOJUYCCKHEC YKa3aHH 110 BBIINOJHCHUIO KOHTPOJbHBIX pa60T (I[J'ISI 06y11a}01111/1xca 110
3a04HOM (hopmMe oOyueHus).

MeTtoanyeckue YKa3zaHusi ISl 00yYalOIIMXCS MO TNPOXOKIECHHIO MPOMEKYTOYHOI
aTTecTAlHH

[TpomexyTouHas aTTecTarus 00yJaroImuxcst npeaycMaTpuBacT OIlEHUBaHUE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YJIbTaTOB OOy4YeHHs TO auciuiuinHe. OHa BKIFOYAET B
ceOs:

— 3a4eT — 3TO (QopMma OIEHKU 3HAHWM, MOJYyYEHHBIX OOy4aromMMcs B XOJA€ H3y4eHUs
y4eOHOM AMCIHUIUIMHBI B IIEJIOM HJIM MPOMEXKYTOYHAsT (IO OKOHYAHUHM CEMECTpa) OICHKa 3HAHWU
00yJaroIuMCs 0 OT/ACTBHBIM pa3/iesiaM JUCIUIUIMHBI ¢ aTTECTAIIMOHHON OI[CHKON «3auTCHO» MU
«HE 3a4TEHOY.

CI/ICTeMa OILICHOK HpI/I HpOBe}IeHI/II/I HpOMe)KYTO‘-IHOﬁ arTecralmnuu OCyH_[eCTBJ'IﬂeTCﬂ B

COOTBETCTBUU C TpeboBaHusamu [lomoxenuit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM arrectanuu cryneHToB [YAII, oOydarommuxcs 1O TporpaMMaM BBICIIETO
obOpazoBanus» u «O MOAYIBHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4eOHOH paboThl
ctynentoB B 'Y AIIy.
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