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AHHOTALIMA

Jucuunnnna «Teopust 1 TEXHOJIOTUS OYMCTKU CTOYHBIX BOJ» BXOJUT B BapHATHBHYIO YacCTh
oOpa3oBaTenbHOM TPOrpaMMBbl  MOATOTOBKM  oOydaromuxcs 1o  Hampasienuto  20.03.01
«Texnoctepnas 0e30MacHOCTb» HamNpaBICHHOCTh «MH)KeHepHasi 3alluTa OKPYXKaoIlel cpeab».
Juctunnmnaa peanusyercs kadempoit Ne5.

JucuunnuHa HameneHa Ha — (QopMHpOBaHHME Y  BBITYCKHMKAa  NMPOQECCHOHATBHBIX
KOMIIETEHIIUIA:

[IK-4 «cmocoOHOCTh UCIONB30BaTh ~ METOABl PACUYETOB 3JIEMEHTOB TEXHOJOTHYECKOIO
000pYIOBaHUSI IO KPUTEPHSIM PAOOTOCIOCOOHOCTH U HAJISKHOCTH.

Copep:xaHue AUCUUIUIMHBI OXBaThIBAa€T KPYr BOIPOCOB, CBA3AHHBIX C TEXHOJOTHEH U
000pyIOBaHUEM JJIsl OYMCTKH CTOUYHBIX BO/I.

[IpenogaBanye TUCHUIUIMHBI PEAYCMATPUBAET clieayomue GopMbl OpraHu3aluu y4eOHOTOo
npoliecca: JISKLIUH, TPAKTUYECKHIE 3aHATHS, CAMOCTOATEIbHAs padoTa CTyIeHTa.

[IporpaMMoil AMCHUIIIMHBI TPETYCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJS: TEKYIIUNA KOHTPOIb
yCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B GopMe 3a4era.
OO61as TpyA0€MKOCTh OCBOSHUS TUCLHUIUIMHBI COCTABISAET 3 3a4eTHBIX equHUIIbI, 108 gacos.
S3b1K 00yu€eHUs 0 JUCHUILIMHE «PYCCKHUI».



1. TlepedyeHb MIAHMPYEMbIX Pe3yJIbTATOB 00y4eHUSs MO JUCHUIIIIUHE

1.1. Ileau nmpenogaBaHus TUCIUTLIAHBI

Lenp mucuurumnbel «Teopus M TEXHOJIOTHS OYMCTKH CTOYHBIX BO» HAYYUTh OYIYIIUX
CHELMATMCTOB PAllMOHATbHOMY HCIOJIb30BAHUIO U OXPaHE BOJHBIX PECYPCOB: CAMOCTOATEIHHOMY
MIPOCKTUPOBAHUIO BCEr0 KOMIUIEKCA OYMCTHBIX COOPY)KEHHH Ha 0a3e COBPEMEHHBIX JOCTHKECHUH
OTEUYECTBEHHOM U 3apy0eKHOIM HAYKU U TEXHUKH B 3TOM 00JIaCTH.

Ilepeyenb MIAHUpPYEMBIX Ppe3yJbTATOB O00y4YeHHMs] 10 JAUCHMILIMHE, COOTHECEHHBIX C
IUVIAHUPYeMbIMH pe3yJbTaTtamu ocBoeHus OIl
B pesynbrare OCBOEHHMS OUCHUIUIUHBI OOydYarolMics  JOJDKEH 00JafaTrh — CIETYIOIUMHU
KOMITETEHLIUSIMHU:
[IK-4  «cnocoOHOCTH  HCHONB30BaTh ~ METOABI  PAcUeTOB  3JEMEHTOB  TEXHOJIOTMYECKOTO
000pyIOBaHMUSI 10 KPUTEPHSIM PaOOTOCIIOCOOHOCTH M HAJC)KHOCTH:

3HATh - KJIacCU(UKAIIMIO CUCTEM BOJOCHAOKEHHS M BOJIOOTBEJICHHUS; TPEOOBAaHUS /s IpUeMa
CTOYHBIX BOJ B CHCTEMBbI KaHAIU3AIIUHU; TCOPUIO U MPAKTUKY MCIOJIb30BAHUS OCHOBHBIX IMPOIIECCOB
1 000pyIOBaHMSI JUIsl OYMCTKHU CTOYHBIX BOJI;

YMETh - BBIOUPATh TEXHOJIOTMYECKYIO CXEMY OYMCTKM CTOYHBIX BOJI, pa3pabarbiBaTh
PEKOMEHJIAINK 110 OpraHu3allMd U PEKOHCTPYKIIMHM CHCTEM OYUCTKU CTOYHBIX BOJ B 3aBUCHUMOCTH
OT UX COCTaBa;

BJIa/IETh HABBIKAMU - OCHOBHBIMU METOIMKAMH aHAINM3a CTOYHBIX BOJ M ONPEICICHUS
CTEIIEHU OYUCTKH;

HUMETh OIIBIT JeSITebHOCTU — MPOEKTUPOBAHUS CUCTEM OYUCTKU CTOYHBIX BOJI.

2. Mecto nucuunjianHbl B cTpyktype OIl

JuciuniuHa GasupyeTcs Ha 3HaHUSX, paHee MPUOOPETEHHBIX OOYYaIOUIMMUCSH NpU H3YyYEHUHU
CJIEIYIOIUX TUCLUILINH:

— XuUMHUs;

— dusuka,;
[Ipoueccsl u anmaparsl 3alUTHl OKPYKAIOIIEH CpEebl;

— IIpompblieHHAs YKONIOTHSL.

3HaHUs, MOJyYEHHbIE IPH M3Y4YEHUU MaTepuana JaHHOM JUCLHUILIMHBI, HMEIOT Kak

CaMOCTOSITEIIbHOE 3HAYEHUE, TaK U UCIOJIB3YIOTCS IIPU U3YYEHUH IPYTUX AUCLUIUINH:

— IIpoexkTrpoBaHuEe CHCTEM KOHTPOJIA U YIIPABICHUS BOJOOYUCTKOM;

— IloaroToBka BbIMYCKHOH KBaTM(UKAIIMOHHON paboTOil.

3. O0bem aucuumannbl B 3E/akagem. yac
Jlanubie 00 obmeM oObeMe TUCIUTUIMHBI, TPYJOEMKOCTH OTAETHHBIX BHUIOB y4eOHOW pabOThI MO

JTUCHUITUINHE (M pacipeesieHue 3TOM TPYJ0EMKOCTH 10 ceMecTpaMm) MpeJicTaBieHbl B Tabuuie 1

Tabmuna 1 — O0beM U TPYAOEMKOCTh TUCIUITIIMHBI

Bun y4ueOHoI paboTh Tpy1oeMKOCTh 11O
Bcero
ceMecTpam
Ne§
1 2 3
OG6ast TPY10eMKOCTh 3/ 108 3/ 108
aucHMILUIMHbI, 3E/(yac)




M3 nux uacoe npaxmuuecKoi 20 20
n0020Mmo6Ku

AyoumopHusle 3auamus, BCero yac., 30 30
B mom uucne

nexiuu (JI), (1ac) 10 10
[IpakTHdeckue/ceMUHapCKUe 3aHATHS 20 20
(I13), (1ac)

naboparopusie paboTsl (JIP), (dac)

KypcoBoii mpoekt (pabora) (KIIL, KP),

(gac)

DKk3amMeH, (Jac)

Camocmosamenvnasn paboma, BCEro 78 78
Buji npoMe:KyTOYHOT0 KOHTPOJISA: 3ager 3auer

3aueT, qudd. 3a4eT, k3aMeH (3aueT,

dudd. 3au, Ik3.)

Tabnuna 2. — Pa3nensl, TeMbl TUCHUIUIMHBL M UX TPYIOEMKOCTb

4, Copaep:kaHue TMCUUTTHHBI
4.1. PacnpenejieHue TPYJ10eMKOCTH THCHUTLINHBI
10 pa3jaejiaM U BUAAM 3aHATHI
Pa3nenbl 1 TeMbI TUCHMILIUHBI U UX TPYIOEMKOCTh IPUBECHBI B TAOIHIIE 2.

Pazpgensl, TeMbl JUCITUIIIMHEI Jlexnmn 113 (C3) JIP KII CPC
(gac) (gac) (gac) (dac) (gac)
Cemectp 8
Pa3nea 1. MeToapl BOTOIIOATOTOBKHU 1 - 11
MIPUPOJTHBIX BOJI.
Paszgen 2. MeToasl OUHCTKH 1 2 11
MIPUPOJTHBIX BOJI
Pa3nea 3. Ctounsle BOABI, 00OIIast 1 6 10
XapaKkTepUCTUKA U KJaccuukamus
Pa3nea 4. Mexanuueckasl OUYNCTKA 2 2 10
CTOYHBIX BOJI.
Pa3znea 5. buonornyeckas ouncrka 1 6 9
CTOYHBIX BOJ
Pazgen 6. O6paboTka ocagkoB 2 - 9
CTOYHBIX BOJ
Pa3nen 7. ['myOokast joouncTka u 1 4 9
o0e33apakrBaHUE CTOYHBIX BOJI.
Pa3nen 8. OcHOBHBIC TIPUHITUIIBI 1 - 9
MPOEKTUPOBAHUS CHCTEM OYMCTKHU
CTOYHBIX BOJI.
Hroro B cemectpe: 10 20 78




Uroro:

10 20 0 0 42

HpaKTI/I‘ICCKaﬁ IoAT0OTOBKA 3aK/III04YacTCA B HCIMMOCPCACTBCHHOM BBITNIOJTHCHU N

0o0y4JaroIMMUCS ONPEIEICHHbIX TPYIOBBIX (YHKUMN, CBA3aHHBIX C Oynymed mnpodeccrnoHalbHON

ACATCIIBHOCTBIO.

4.2. Conep:xkaHue pa3iesioB H TeM JIEKIMOHHBIX 3aHATHH

Copep:xaHue pa3/ieloB U TEM JICKIIMOHHBIX 3aHSATHI MPUBEICHO B TabmuIe 3.

Tabmuma 3 - CoaeprkaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATUH

Howmep paznena

Hazsanue u COACPIKAHUEC Pa3aCiIOB U TEM JICKIHUOHHBIX 3aHATHH

Pa3zgen 1

MeToabI BOIONOATOTOBKH MPHUPOIHBIX BOJ.

Bopna, knaccuduxkarysi npupoaHbIX BOJ, OpraHU3alvs Bojo3abopa u3
MOBEPXHOCTHBIX H MTOJI3EMHBIX HCTOYHHKOB KOMIIOHOBKA CUCTEM
BOAOMOATOTOBKU. [IpoMbIliIeHHAs BOIOTIOATOTOBKA, MUThEBAs BOAA, BOAA
pacdacoBaHHas1, MPOMBIIIUICHHAS BOJIA. 3a/1a4 BOJIOTIOJTOTOBKH B
BaBHCHMOCTH OT Ha3HaueHusl BoJbl. Knaccudukanus npumeceir BOIBI 110
Kynbsckomy (1o pazmepy gactuil npumecu ). OCHOBHBIE METOIbI
BOJIOMOATOTOBKH B 3aBUCUMOCTH OT cOCTaBa npumeceid. TpeboBanus k
BO103a00PHBIM COOPYXKEHHSIM, UX cocTaB. CriocoObl 0OecrieueHusT HaIeHOU
pKCIUTyaTanuu. Bono3abop nmoazemMHbIx Boj. TpeOoBaHMS K KOHCTPYKIIUU U
DKCIUTyaTalluy CKBAYKUH U KosoAueB. KoMnoHoBka cucreM Bos03adopa.

Pasznen 2

MeTtoabl 04MCTKH NPUPOJHBIX BOJ.

MeTtoas! npeBapUTEIbHON OYMCTKH BOJBI, METOBI PEAr€HTHON U
0e3peareHTHOM OUMCTKU BOJIbl. OYKCTKA BOJbI OT PACTBOPEHHBIX T'a30B,
METO/1bI 00€CCOIMBAHUS U ONIPECHEHHUS], TTOTYUYE€HHE CBEPXUUCTOM BOIBI.
OuncTka MpUPOTHON BOABI OT B3BECEH U MEXaHMUECKUX Npumeceid. OdncTka
HPUPOAHON BO/BI OT IUIAHKTOHA, MUKPO(IOPHI U MUKPO(ayHbI IPUPOTHON
BOJIbl, MUKPOGMIIBTPALMs BOJbI, OTCTOMHUKH, OCBETIUTEIH, IECKOJIOBKH.
PearentHble MeTO/IbI OUMCTKH BOABI. Koarymsaiums, Gpu3nKo-xuMuieckue
MPUHLUIIBI KOATYJIALINHU, BEIOOp KOaryasHTa, (pIoKyIsius,
anekTpokoarynanus. O6paboTka MPUPOTHON BOBI OKMCIUTEISIM:
XJIOpUpPOBaHUE, 030HUpOBaHue. Jle3nHdekius BoIbl. ASpUpOBaHUE U
Jiea’pupoBaHue BoAbl. OUnCTKa BOIBI OT pACTBOPEHHBIX ra30B.
O06e3:xene3nBanue, 1eMaHraHalysl, yiaieHue gropa U Jpyrux npuMecei.
bespearentHas ouncTka Boabl. IOHHBIH 0OMEH. YMArdeHHe BO/Ibl HOHHBIM
obmenoM. ObecconMBaHne U ONPECHEHUE BOABI HOHHBIM 00MeHOM. VloHHBIE
bmbTphl. AfncopOuus npumeceid. AncopOeHThl, PUIBTPHI OUUCTKH BOJIBI C
IpUMEHEHHEM aIcOpOeHTOB. CXEMBI MOTYUYEHUsI CBEPXUUCTON BOIBI.
®norauumsa. HamopHast dnortanus. Dnexrpoduoranust. MukpodoiabTparus,
yIbTpaguiIbTpaLus, 0OpaTHRIA 0CMOC

Paszgean 3

Crounble Boabl. O011asi XapaKTepuCTHKA U KaaccupuKanms.

CrouHble BOJIBI, UX KJIaCCU(UKAIUS, UICTOYHUKH 00pa30BaHus, COCTaB
cTtouHbIX BoJl. Knaccudukammsi cToudbix BoA. [[poMBIIIeHHBIE CTOYHBIE
BOJIbI. OCOOEHHOCTH MX COCTaBa B 3aBUCHMOCTH OT T€XHOJIOTHI. BEITOBEIE
cTtouHble BoAbl. CocTaB OBLITOBEIX CTOYHBIX BOJ. OIleHKA KOJIMYECTBa
OBITOBBIX CTOYHBIX BOA. JIMBHEBBIE CTOKU. TpeboBaHUs K COCTABY CTOUHBIX
BOJI, MOCTYMAIONINX Ha 04nuCTKY. [1nara 3a cOpoc cTounbix Boj. JlomycTumbie
napameTpbl CTOYHBIX BOJ IPU BBITyCKE B BoAoeMbl. HepacTBopumbie,

KOJUIOMIHBIC U PACTBOPUMBIC BEIIIECTBA B CTOYHBIX Bofax. Ocenaronue u




KOJIMYECTBEHHAs U KaYeCTBEHHAsl XapaKTepUCTUKHU. bruoxumuueckas
notpebHocTh B kucnopoze (bI1K), xumudeckasi moTpeOHOCTh B KUCIOPOIE
(XTIK) u okucisieMocTh CTOYHBIX BOJ.OXpaHa BOJIOEMOB OT 3arpsS3HCHHM.
[Ipoueccol caMOOUHIIIEHHS BOJIOEMOB. Y CJIOBHS CITyCKa CTOYHBIX BOJ B
CUCTEMBbI BOJIOOTBEICHUS TOPOJIOB U B BOZI0EMBI. bakTepuanbHoe
camMoO4HIIeHHe BogoeMoB. OmnpeneneHne HeoOX0AUMOM CTEIIEHU OYHCTKH
CTOYHBIX BOJI M BOJJOEMOB MMUTHEBOT'0, KYJIbTYPHO-OBITOBOTO U
PBIOOX 035 HICTBEHHOTO BOJIOIOIB30BaHus. OrpaHMYeHUE 3arpsI3HEHU I
CTOYHBIX BOJI C YYETOM MPEAEIbHO AOMyCTUMBIX KoHueHTparuii (ITJ1K).
Hcnonb3oBaHue ropoJCKUX CTOYHBIX BOJ B CEJIbCKOM XO35HMCTBE U B
MpOMBINUIEHHOCTU. OnpezieieHne HCXOHON KOHIIEHTPAIUK TOPOICKUX
ctouHbIX BOJ 1O BIIK o ¥ B3BEIIEHHBIM BEIISCTBAM.

Pasznea 4

Mexanuuyeckasi 0O4MCTKA CTOYHBIX BO/.

OCHOBHBIE METOJIBI OYMCTKH CTOYHBIX BOJ M 00paOOTKU OCajKa,
MeXaHWYecKasi OYMCTKA CTOYHBIX BOJ. MeTo/Ibl MEXaHUYECKOM,
OMOJIOTUYECKON U PU3NKO-XMMHUECKOW OUUCTKH CTOYHBIX BOA. OCHOBHBIE
HaIpaBJICHUS B Pa3BUTUU METOJIOB OUMCTKHU CTOYHBIX BOJ. CXEMBbI OUHUCTHBIX
CTaHIIMI U METOMABI MX ONTUMHU3ALNHU. TEXHUKO-IKOHOMUYECKAasl OI[CHKA
METO/IOB OYMCTKH M 00pabOTKH OCaKa CTOYHBIX BOJI.

CoopyxeHus ajst Mexannueckoit ounctku. Pemerku. KomOuHupoBanHbie
pEeIIeTKU-APOOUTKH, KOHCTPYKIMU. [1eCKOTIOBKY TOPU30HTANIbHBIE,
BEepTHUKAJIbHBIC, TaHTCHIIMAJbHBIC, adpupyemMbie. MeToabl pacuera u
KOHCTPYKIMH. OTCTONHUKYA TOPU30HTAIbHBIC, BEPTUKAIBHBIC, PaUaTIbHBIC,
TOHKOCTIOWHBIE. MeTo/bl pacueTa U KOHCTPYKLIUHU, MPEUMYIIECTBA U
HEJOCTaTKH. TEeXHUKO-IKOHOMHUYECKHUE ITOKa3aTeIl PaboThl COOPYKEHHUH.

OcBeTnuTend €CTECTBEHHOW al’palii, METOJAbl HMX pacyera H
KOHCTPYKITUH.

Coopyxenust ansg ob0pabotku ocanka. [Iporeccsl cOpaskuBaHUsS
CTOYHBIX BOJ. Me3opunbHOoe U TepMOPUIbHOE COpakMBaHHME, a’dpoOHas
crabunmsanuss W yciaoBus uX mpuMmeHeHus. CenTHKH, HX pacueT u
KOHCTPYKIMH. JIByXBSPYCHbIE OTCTOMHUKH, UX PACU€T U KOHCTPYKIIMH.
Tunbel MeTaHTEHKOB. Pacuer METaHTEHKOB M BCIOMOTATENIbHBIX YCTPOWCTB.
KoHCTpyKIIMM METaHTEHKOB. ASpOOHBIE CTa0MIM3AaTOpPbI, MX pacyer u
KOHCTPYKIIMHU. WIOBbIE TIUIOMIAAKA C €CTECTBEHHbIM M HMCKYCCTBEHHBIM
GUABTPYIOIMMU  CJIOSIMUA.  TWUIBI WIOBBIX — TUIOMIANOK.  MexaHu3aus
ynanenus una. Vnossle mpyasl U ycnoBUs uX npuMeHeHHs. [lepexauka uioB
M 0CaJiIka CTOYHBIX BOJI.

Pa3zgen 5

buonornyeckas 04MCTKA CTOYHBIX BO/.

buonornyeckas o4ncTKa CTOYHBIX BOJ B €CTECTBEHHBIX H
UCKYCCTBEHHBIX YCJIIOBUX. bronornyeckas 04ncTka CTOYHbBIX BOJ B
ecrecTBeHHBIX. [losisg opomienust u GuiabTpannu, OMOJIOTHYECKUE IPY/IbI.
Knaccuduxanus noneit oporieHus 1 GuIbTpaly, 3eMIIeAeTbUECKIX TOJIeH.
Mertonp! pacuera u yctpoiictBo. Hopmbl Harpy3ku. Pactipenenenme CTOUHbIX
BoA. OTBOZ OUMILIEHHBIX CTOYHBIX BOJ. bronornueckue npyasl, METOIBI UX
pacdeTa U yCTporcTBO. TeXHUKO-2KOHOMUYECKOE 00OCHOBAHHUE MPUMEHEHUS
noJiel opouleHus, nojei puibTpau u ouornpyaoB. PU3NKO-XUMUYECKas,
XUMHYECKas U MUKPOOHOJIOrMYEeCcKasi XapaKTepUCTUKH aKTHBHOTO aja.
CymHocTh OMOXMMUYECKUX MTPOIIECCOB B adpoTeHKax. Kiaccudukarms
A’POTEHKOB M0 THAPOIMHAMUUECKOMY PEXUMY (CMECUTENH, BHITECHUTENH, C




paccpeI0TOYEHHBIM BBIITYCKOM BOJIbI), IO HArPy3Ke Ha aKTUBHBIN I
(kmaccuyeckue, BBICOKOHArPYKAEMBIE, ITOJIHOTO OKUCIIEHHUS).
TexHonornyeckue cxembl paboThl a9POTEHKOB (OJITHO- M MHOT'OCTYIIEHYAThIE,
A’POTEHKHU C pereHepanueii akTuBHOro uia). CUCTeMbl adpaliii U TUTIbI
a’paTopoB (ITHEBMATHYECKHE, MEXaHUUECKUE, CTPYHHBIC, )PIUPTHBIC U T.1. )
Hcnonp3oBaHNE TEXHUYECKOTO KHCI0poia. KoHCTpyKInu KOpUIOPHBIX
a’pPOTEHKOB U COBMEILEHHBIX COOPYXEHUH (a9POTEHKU-OTCTOMHUKH,
a9POTEHKU-OCBETIIUTENH U T.11.). OCHOBHbBIC HAlPaBJICHUS B
MHTEHCH(pUKALUU pabOThl a9POTEHKOB (a3POTEHKH € MOBBIIIEHHON 1030
WJ1a, OKCUTEHKH, OallleHHbIE U TIPOTUBOTOYHBIE a9POTEHKH), adPOTCHKU
ynpasisieMoro npoduis. Metozbl pacueTa a3poTeHKOB. OIBIT paboThI
a’POTEHKOB B OTEYECTBEHHOM U 3apyO0eKHON NMpakTuKe. TexXHUKo-
HKOHOMUYECKHE MIOKa3aTeNIN pab0Thl pa3IMYHbIX TUIIOB U CXEM a3pPOTEHKOB.
buodunstpsl. Knaccudukarms 6uonornyeckux GuiabTpoB. buoduibTps
00bI4HOrO TUMA. BhicOKOHArpykaembie OMoPuiIbTpol. bruodunbTpsl ¢
IUTACTMACCOBOM 3arpy3Koi U 01049HbIe OMOPMIBTPBL, UX PACUET U
KOHCTpYKLMH. Bentumsiuusa 6uopuinstpos. [Ipuniuns: paGoTel
BBICOKOHArpykaeMbIx OnogunbTpoB. Permpkyssiims. Pacuer 6nopmisTpos
pasHbIX KOHCTpYKIMA. KoHcTpykuuu 0noduiabTpoB 0OBIYHBIX,
BBICOKOHArpy»XaeMblX, IIaCTMACCOBbIX, 0JIOUHBIX. Pacnpeenenne cTouHbIX
BOJ1 10 6uouibTpaM. TeXHHKO-3KOHOMHUYECKHE MToKa3aTeau OMo(UIbTPOB.

Pa3nen 6

O0padoTKa 0cagKOB CTOYHBIX BOJI.

BropruHble OTCTOMHUKN U UJIOYIUIOTHUTEIH, 00pa30BaHUE OCAJKOB U UX
o0paboTka. BropuuHble OTCTONHUKM 1OCIe OUOPHUIBTPOB U a3POTEHKOB!
TOPU30HTAJIbHBIC, PAINAIbHBIEC, BEPTUKAIbHBIE. TOHKOCIONHBIE OTCTOMHUKHU.
Oco0eHHOCTH KOHCTPYKLIMH, pacdeT. MIoyniaoTHUTENN akTUBHOTO Mila
(BepTUKalbHbIE U pasuaibHble). TeXHUKO-3KOHOMUYECKUE TTOKA3aTEeNN
paboThl Pa3IMYHBIX TUTIOB BTOPUYHBIX OTCTOMHUKOB U MJIOYTIJIOTHUTENEH.

Mexanndyeckoe 00€3BOXKMBAaHHE OCaJKa CTOYHBIX BOJI Ha BYKYyM-
¢bwibTpax, HeHTpudyrax, JEHTOUHBIX U paMHBIX Mpeccax. O6paboTka ¢yrara
u ¢unbrpara. Tepmuueckas cymka ocagka. Cylka ocajka B KUIISIIEM CJI0€
Y Ha YCTaHOBKAax CO BCTPEYHBIMM CTpysMH. lcronp30BaHue ocajka CTOUYHBIX
BOA U C/X 1ened. YTWIn3auus OTXOJOB OYMCTHOM CTaHUMHU. TEeXHHMKO-
HKOHOMHYECKHE TIOKa3aTeu 00paboTKH, JIMKBUJALIMU U YTUIM3ALUU OCaJIKa.

Pa3zgen 7

I'ny0okas noouncTka U 006e33apakuBaHue CTOYHbIX BOJ.

MeTob1 U COOpY>KEHUSs sl TITyOOKOM OUMCTKU OMOIOTUYECKU
OYMIIEHHBIX CTOYHBIX BOJI, 00€33apayKUBaHUE CTOUYHBIX BOJI. MeTo b
yAaJIEHUs B3BEIICHHBIX BelleCTB. OUIBTPBI, UX KOHCTPYKLIMHU U PaCUeT.
MeTobl U CXEeMBI OUUCTHBIX COOPYXEHHH [Tl TITyOO0KOI OYMCTKH OT a30Ta U
dochopa. Metoasl xumMudeckor U GU3NIECKON TITyOOKONM OUMCTKU BOJBI.
Br160op MeTona riry0OKoiM OYMCTKH B 3aBHCHMOCTH OT COCTaBa 3arpsi3HEHUN
CTOYHBIX BOJI.

O6e33apakuBaHue CTOYHBIX BOJA. MeToapl 00e33apakiBaHUsl CTOUHBIX BOJ.
O06e33apakiBaHue KUAKUM XJIOPOM U XJIOPHOU u3BecThio. O0e33apakuBaHue
CTOYHBIX BOJ 030HMpoBaHHEM. KoHTakTHbIE pe3epByapbl. COOpyXEHHS IS
HACBIIICHUS OYUIIEHHOW BOJABI KHCIOpPOAOM. BpIOOp MeTona BBITyCKa
CTOYHBIX BOJl B COOTBETCTBUU C CAHUTAPHBIMH TpeOOBaHHSAMHU. Brimyck
OUYMILEHHBIX CTOYHBIX BOJ B IMPOTOYHBIE BOAOEMbI. KOHCTPYKIIMM BBIMTYCKOB.
VYcnoBus BBITYCKa CTOYHBIX BOJ B MOPE M BOJIOXPAHUIIMILE.




Pasznen 8

OcHOBHbIE NPUHIMIIBI TPOEKTHPOBAHUS CHCTEM OYUCTKHU CTOYHBIX
BO/J.

OO61ue cxeMbl CTaHIMH ISl OYMCTKH CTOYHBIX BoJ. CaHUTAapHbIE U
TEXHOJIOTHYECKUE TpeboBaHus. BeIOOp MecTa pacnoioKeHUs] OYMCTHBIX
CTaHUMHA. ['eHIIaH OUMCTHBIX CTAHIMHI. BHICOTHBIE CXEMBbI PacronokKeHUs
OYHCTHBIX COOpPYKEeHM. Pacripeesnienne CTOUHBIX BOJ 110 OT/AEIbHBIM
COOPYKEHHUSIM OUMCTHBIX CTaHIUK. MI3MepuTenbHble yCcTpoicTBa. TeXHUKO-

CTOYHBIX BOA.

APKOHOMHUYECKHE 000CHOBAaHUS BHIOOPA CXEM OUUCTHBIX COOPYKCHHIA.
[TpUHIMITBEI ONITUMU3AIMY CTAHIMH. THUIIOBBIC OYMCTHBIC CTAHIIHH.
ABTOMaTH3AIMS U AUCIICTICPU3AIUS pAOOTHI OUUCTHBIX COOPYKEHHM.
3apyOeKHBIN ONBIT POCKTUPOBAHUS U SKCIUTYaTaIlUH CTAHIIUH JUUTSI OYUCTKH

4.3. IIpakTtuyeckue (ceMHHAPCKHUE) 3aHITUS
Tembl IPaKTUYECKUX 3aHATUIN U UX TPYJOEMKOCTh MPUBEACHHI B Ta0HIIE 4.
Tabmuma 4 — [IpakTuyeckue 3aHATUS U UX TPYAOEMKOCTb

No

o/ TeMbl PaKTHYECKUX 3aHSTHH (DOpMBI IMPAKTUYCCKUX 3aHATUH

TpynoeMKoCTb,
(dac)

No
pasnena
JIACIAII-

JIMHEI

Cemectp 8

1 XapakTepucTukKa CTOYHOM Pemenne TMOBBIX 1
BOJbI TPOMBILIUIEHHOT'O CUTYALIMOHHBIX 3a/1a4
IPEANPUATHUS C YIETOM
TEXHOJIOTUYECKOTO IpOoLECCa.
(OCHOBHBIE TPUHIIUIIBI
[IPOEKTUPOBAHUS CUCTEM
OYHCTKH CTOYHBIX BOJI.

2 KoHcTpykiuu u pacuer -«
YCPEIHUTENEN CTOYHBIX BOJ

3 [Tpuntun aecTus, -«-
KOHCTPYKIIUM M pacyder
HedTenoBymku. Pacuer
UIPOIUKIIOHA.

4 | Bb1OOp TEXHOIOTHYECKON -«
CXEMbI OYMCTKU OOOPOTHBIX
BO/I.

5 [TpuHLMn necTBus, -«-
YCTPOMCTBO U pacyer
(bIOTaMOHHOW YCTAaHOBKH

6 Pacuer a’sporenkoB -«

7 Buonornueckue GuiIbTphI. -«-
[TpuHIMT 1EeCTBUA,
YCTPOMCTBO U pacyer.

8 CopOITMOHHBIE YCTAHOBKH -«-
U1 OYMCTKH CTOYHBIX BOJI.
Metonas! pacuera.
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9 OuucTKa BObI -«- 2 7
HOHOOOMEHHBIM CIIOCOOOM.
Mertobl pacuera.
Bcero: 20
4.4, JlaGopaTopHble 3aHATHSA
Tewmpl 1abopaTOPHBIX 3aHATHIA U UX TPYAOEMKOCTh MPUBEICHBI B TA0IHUIIE 5.
Tabmuna 5 — JIabopaTtopHbIe 3aHITHS U KX TPYIOEMKOCTb
No T
2 PYIOEMKOCTh
HaunmenoBanue nabopaTopHBIX padoT > | Nepaspena
n/m JUACIUATUIMHEI

Y4eOHBIM IJTAHOM HE MPETyCMOTPEHO

Bcero:

4.5. KypcoBoe npoektupoBanue (pabora)

V4eOHBIM IIJIaHOM HE npeayCMOTPECHO

4.6. CamocrosiTeJbHasi padoTa 00y4Yarouxcs
Bunast camocTosiTenbHOM paboThI M €€ TPYJAO0EMKOCTh IIPUBEIEHBI B Ta0uUIE 6.

Tabnuia 6 Buabl caMocTosTENbHOM pabOTHI U €€ TPYAOEMKOCTh

Bun camocTositensHOM paboTh BSIZI;O’ Cemectp 8, yac
1 2 3
N3ydyeHne TeopeTHuecKoro MaTepuania
39 39
muctumiuHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
IlonroroBka K TeKyIieMy KOHTPOJIIO 39 39
ycneBaemoctu (TKVY)
Jlomamnee 3ananue (/13)
KonTponbusle pabotel 3a0uHnKkoB (KP3)
[TonroToBka K MpOMEKYTOUHOM aTTeCTaI[H
d1A)
Bceero: 78 78

5. IlepeueHb yueOHO-METOAUYECKOTO O0ecieYeHU 1JIsi CAMOCTOSITeIbHOM

padoThHI 00Y4AOUIMXCH 110 AUCHUIINHE (MOTYJII0)

qu6HO-MCTOI[I/I‘-ICCKI/IC MaTepualibl JI CaMOCTOSTEIbHOM pa6OTBI 06yqa101u1/1x051 YKa3aHbI B

m.ao. 6-11.
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6. IlepeyeHb OCHOBHOM M IOMOJTHUTEILHOI JIUTEPATYPbI

6.1. OcHoBHas JuTepaTypa

[lepevyens OCHOBHOM JIUTEPATYphI IPUBECH B TabiuLe 7.
Tabmuna 7 — [lepeyeHb OCHOBHOM JIUTEPATYPHI

Mudp bubmorpaduueckas ccouika / URL anpec KonuuecTBo
IK3EMILISIPOB B
OubIMoTEeKE
(KpoMe 3JIeKTPOHHBIX
AK3EMILISIPOB)
(X.B62) Bonausiit konekc PO.-M.: [IpocrekrT: dO(1), CO(10)
KnoPyc, 2013.-47c.
(355.B-39) A.I' Beromkun HWmkenepnas 3amuta BoxHou | @O(10), CO(10)
cpenbl: YueOHnoe nocobue.-CI16.: M3narenscTBO
«JIaub», 2014.-416¢.:11.
(355.B-39) A.TI".Beromkua OCHOBBI IPOIIECCOB dO(1), CO(10)

HMHXCHEPHOU AKOJIOTUH. Teopus, MpUMeEpHI,
3amaun+CD: Yyebnoe nmocodue.-CII0.:
UsnarensctBo «Jlaney, 2014.-415¢.:ui.

OBbC «Znaniumy»

Kcenodonrtor b.C. Oxpana okpyxkatomiei

cpenbl: OMOTEXHOJIOTUYECKUE OCHOBBL: Y4eOHOe

nocooue/ Kcenopoutosb.C. - M.: ]I ®OPYM,

HUIL] MH®PA-M, 2016. - 200 c.

http://znanium.com/catalog.php?bookinfo=5285
20

SBC «Znaniumy»

SBbC «Znaniumy»

Jlykannn A.B. [Iponeccel u anmapatsl

OMOTEXHOJIOTMYECKON OUYUCTKU CTOYHBIX BO:

VYuebnoe nocobue/Jlykanun A.B. - M.: HUL]

NH®OPA-M, 2016. - 242 c.

http://znanium.com/catalog.php?bookinfo=5199
90

9BC «Znaniumy»

6.2. JlonoiHuTEIbHAS JIUTEPATYypa

[lepedeHp 1OMOIHUTENBHOM TUTEPATypHl IPUBE/IEH B TabmuIe 8.
Tabnuna 8 — IlepeueHb JOMOTHUTENBHON JTUTEPATYPHI

Mudp bubmuorpadpuueckas ccoiika/ URL aapec KomnuecTBo
9K3EMILISIPOB B
OmonmoTeKe
(KpoMe 2IIeKTPOHHBIX
9K3EMILISIPOB)
(681.2.524) bapanos JI.A. IIpornecce! u anmaparbl. Y 4eOHUK.-
M.: Axagemus1,2005.-302c.
(628.4147) Sxosne C.B., Boponos HJ.B. BomoorBenenwe wu
OUYNMCTKA CTOYHBIX BOA. YueOHHK.- M.: U3a. Accor.
Crpour. By308B, 2004.-702c.
(5.0-92) OxpaHa OKpy>Karollei cpeabl, MPUPOAONOIH30BAHUE U

obecrieuenue rkoornyeckoit oezomnacuoctu B CIIb B



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
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2014 romy.- CIIb.: Ce3am,2015.-404c.,
277puc.,66Tabd.

/. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON CeTH
MHTEPHET, Heo0X0aMMBIX JJIS1 OCBO€HUS IUCIHUILIMHbI
[Tepedenp pecypcoB uHpopmanmonHo-TenekoMmyHukannonHo cetu MHTEPHET, nHeoOxomuMbIx
JUTSL OCBOCHUS AUCLUIUIMHBI IIpUBeieH B Tadnuie 9.

Ta6muma 9 — Ilepeuens pecypcoB uHpopmarmonHo-TenekommyHnukaronnon cetn MHTEPHET,
HEOOXOMMBIX JUISI OCBOCHUS JTUCITUTUTMHBI

URL anpec

Haunmenosanue

Ilepuoauyeckne U3anus

http://www.kalvis.ru/

XKypnan «9kosorus 1 npomslnuieHHOCTh Poccumny

http://vodoochistka.ru/

Kypnan «Bogoouucrtka

http://ecovestnik.ru/

Kypnan «Okonorust ypOaHU3UPOBAHHBIX TEPPUTOPHID

http://www.ecoindustry.ru/

KypHnan «kosiorust npor3BOICTBAY

https://vk.com/club43432547

Kypnan «CripaBoOYHHK 3K0JI0Ta»

Pecypcbl nnpopmannonHo-resekoMmynnkannonnoi cetu MHTEPHET

http: //www.wri.ore

cauT MlHCTUTYTa MUPOBBIX IPUPOJHBIX PECYPCOB

http: // www.unep.org

caut [Iporpammbl OOH 1o okpy:xaronieit cpene

http://science.guap.ru

[TopTan HaydyHOM 1 MHHOBAIIMOHHOM AesiTenibHOCTH [Y ATl

8. IlepeuyeHb HH(POPMANMOHHBIX TEXHOJIOTHIA, HCI0JIb3YeMbIX NPH
OCYLIECTBJICHUHM 00Pa30BaTEILHOIO0 MPoLecca M0 AMCUMIINHE

8.1. IlepeyeHb MPOrpaMMHOIoO odecneYeHust

[lepeueHp HCTIONB3yEMOTO MPOTPAMMHOTO OOecTiedeHus mpeicTanieH B Tabmuie 10.
Tabmuma 10 — ITepedens mporpaMmMHOTo oOecreueHus

No /1t

Hanmenosanue

He npenycmoTpeno

8.2. Ilepeuenb HHGPOPMALHOHHO-CIIPABOYHBIX CHCTEM

[lepedenp UCoONb3yeMbIX HHHOPMAIIMOHHO-CIPABOYHBIX CUCTEM MpeCcTaBieH B Tabmuie 11.
Tabnuna 11 — [NepeyeHb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne n/n HanmenoBanue
He npenycmotpeno
9. MarepuajbHO-TeXHHYeCKasi 0a3a, HeoOXoAUMasi 1JIs1 OCYIIeCTBJICHUSsI
o0pa3oBaTe/IbHOTO MpoLecca Mo JMCHUILIHHE
CocraB MaTepHaIbHO-TEXHUIECKOH 0a3bl Ipe/IcTaBlieH B Tabwie 12.
Tabmuma 12 — CoctaB MaTepHaibHO-TEXHUYECKON 0a3bl
Howmep ayauropun
Ne n/mt HaumeHnoBaHue cocTaBHOM YacTH MaTepUaIbHO-TEXHUUYECKON 0a3bl (mpu
HEOOXOMMOCTH)
1 JlexumoHHas ayaquTopus
2 MynpTumMenniiHas JeKIMOHHAas ayAUTOPUs



http://www.kalvis.ru/
http://vodoochistka.ru/
http://ecovestnik.ru/
http://www.ecoindustry.ru/
http://www.wri.ore/
http://www.unep.org/
http://science.guap.ru/
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10. ®oHa O1LIEHOYHBIX CPEACTB /IS IPOBEIEHUSI TPOMEKYTOUYHOM aTTeCTAlNU

Oﬁy‘lalOIlll/IXCﬂ o JucuamIlJiInHe
10.1. CocraB ¢poHIa OLIEHOYHBIX CPEACTB NpUBEAEH B Tabmuuie 13
Tabmuua 13 - CoctaB (poHIA OLEHOYHBIX CPEICTB JUISL IPOMEKYTOUHON aTTECTAIIH

Bun npomexyTo4HOHN aTTecTaluu [IpumepHBIli TEpEUYEeHb OLIEHOYHBIX
CPEICTB

3auer Cnucok BOIPOCOB K 3a4ETy

10.2. TlepedeHb KOMIIETCHIIMH, OTHOCSIIUXCS K TUCHUIUIMHE, W STambl X (OPMHPOBAHUS B
Ipolecce OCBOEHHs 00pa30BaTeNbHOM TpOrpaMMbl IpUBEIEHbI B Tabuie 14.

Tabmuma 14 — IlepedyeHb KOMIIETCHIIMKA C YKa3aHHWEM JTarnoB WX (OPMHUPOBAHUS B TIpOIECCE
OCBOEHUs1 00pa30BaTeIbHON NPOTrPAMMBI

Otansl GOpMHUPOBAHUS KOMIIETEHIUH 110
Howmep cemectpa

JTUCHIUIUIMHAM/TIPAKTHKaM B Tiporiecce ocBoerus OI1

I1IK-4 «CIIOCOOHOCTh HCII0JIB30BaTh MCTO/IbI pacucToB 9JICMCHTOB TEXHOJIOTHUYCCKOI'O
O60py,I[OBaHI/I$I 110 KpUTCPHUAM pa6OTOCHOCO6HOCTI/I Hn HAAC)KHOCTH»

VYuebnas IIPaKTHKA o ITOJIy4EHUIO IIEPBUYHBIX
npoecCHOHANBHBIX YMEHHH W HaBBIKOB, B TOM 4YHCIE
IIEPBUYHBIX YMEHHH M HaBBIKOB HAay4YHO-HMCCIIEI0BATEIbCKON
JeATEIbHOCTH

MexaHuka

BJ'ICKTp OTCXHHKA U DJICKTPOHUKA

MexaHnka

OCHOBBI IPOEKTUPOBAHUS TPOLYKIIUU

OCHOBBI TEXHUYECKOTO aHAJIN3a IPOMBIIUIEHHON NPOAYKIUN

[TpoMbIiieHHAs SKOJIOTHS

HpOMLIH_UIeHHaH OKOJIOTUA

Hpoueccm " armapaTrsl AJid YTHIIN3alluu OTX010B

IIpoueccsl n anmapaTsl 3alMTHI OKPYIKAFOIIEH CPEbl

HpOI/ISBO)ICTBeHHafl npeaauIiIoOMHas IMpakTukKa

OO N N O BB PO W

TeOpI/ISI N TCXHOJIOI'us OYNCTKU CTOYHBIX BO/J

10.3. B kauecTBe KpHTEpHEB OIEHKH YpPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS) y OOyYArOIIUXCS
KOMIIETEHIIMH MPUMEHSETCs MIKajla MOIyJIbHO—PEUTHHIOBOI cHCTeMbl YHHBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—6amnpHas u 4-0ayutbHas TIKAIBI JUIS  OIEHKH COPMHUPOBAHHOCTH
KOMIIETEHIUH.

Tabnuua 15 —Kpurepun onieHkH ypoBHsSI COPMUPOBAHHOCTH KOMITETEHITHH

Or1eHKa KOMIIETEHIINNA
100- .
4-GabHas XapakreprcTrka chOpMHUPOBAHHBIX KOMITCTECHITHIA
OayuTbHAs
IIKana
IKana
- oOyuyaromuiics TJIyOOKO M BCECTOPOHHE YCBOWJ MpPOrpaMMHBIN
MaTepHa,
g5<K<100 | OPMIHO» 1 ypepenno, 10rHYHO, MOC/IENOBATENEHO M IPAMOTHO €TI0 H3JIATAET;
(GAIICHO» | _ ormpasch Ha 3HAHMS OCHOBHOHM M JIOTIONHHTENHHOH JIMTEPATYpHI,
TECHO MPUBS3HIBAET YCBOCHHBIE HAYYHBIE MOJIOKEHUS C MTPAKTUYECKOM
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JESITeILHOCTHIO HATIPABIICHHS,
- YMeJIO 00OCHOBBIBAET U apIYMEHTHPYET BBIIBUTAEMbIC UM UJICH;
- JIeJIaeT BBIBOJBI U 00OOIIECHHUS;

- CBOOOJTHO BJIJICET CHCTEMOM CIEIMATU3UPOBAHHBIX TIOHSATHI.

70<K< 84

- o0y4aronuiicss TBEPO YCBOWIJI IPOTPaAMMHBIN MaTepuai, TPaMOTHO U
M0 CYIIECTBY H3JIaracT €ro, ONUpasch Ha 3HAHUS OCHOBHOWM
JUTEPaTYPHI;

- HE JIONyCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C IPAKTHYCCKOW JEATEIBHOCTHIO
HaTpaBIICHHSI,

- APrYMCHTHPYET Hay4YHbIC TOJIOKCHUS;

- JieJaeT BLIBOBI M 0000IIEHNS;

- BJIQJICCT CUCTEMOM CIICIIMAIM3HUPOBAHHBIX ITOHITHIA.

(XOpoHIo»
(GauYTCHO»

55<K< 69

- oOyuaroluiicss yCBOMJI TOJBKO OCHOBHOW MPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONUpasCh HAa 3HAHUS TOJIBKO OCHOBHOM
JIUTEPATYpPhl;
«y/IOBJICTBO- | - JOIMYCKAaeT HECYIECTBEHHbIE OMUOKHA U HETOYHOCTH;

PHUTENBHO» | - HUCHBITHIBAET 3aTPYAHEHUS B NPAKTUYECKOM IHMPUMEHEHUU 3HAaHUUN
«GauTeHO» | HaIlpaBIICHUS;
- c1ab0 apryMeHTHpYET Hay4dHbIE MOJIO0XKEHMUS,;
- 3aTpyAHseTcs B (GOpPMYITHMPOBAHUN BBIBOIOB M 0000IICHUIA;
- YaCTUYHO BJIAJICET CUCTEMOM CIEIMAIN3UPOBAHHBIX MOHSATUH.

- oOyyaromuiics HE YCBOWJI 3HAYUTEIBHOW YacTH MPOTrPaMMHOIO

MaTepuana;

«HEYHOBJIETBO | - JIOMMYCKAaeT CYIICCTBCHHbIE OMMMOKH W  HETOYHOCTH  IIPHU
PUTENBHO» | PACCMOTPEHUH MPOOJIeM B KOHKPETHOM HaIpaBJICHHH;

«HE3aUTCHO» | - UCIIBITHIBACT TPYJHOCTU B MIPAKTUUECKOM NIPUMEHEHUH 3HAHUI;

- HE MOXET apryMEHTUPOBATh HAYYHBIC TIOJIOKCHUS;

- He (hOPMYIIMPYET BBHIBOJIOB U 0000IIICHUH.

10.4. TwumnoBbIe KOHTPOJILHBIC 33aHUS WM UHBIC MaTEPUAIbI:
1. Bompocs! (3a1aun) 1y1s1 9k3aMena (tabsmmna 16)
Tabmuma 16 — Borrpocsr (3a1aun) utst SK3aMeHa

No m/mt

[lepeuens BorpocoB (3a1a4) AJi SK3aMEHa

VY4eOHBIM IJIaHOM HE MIPETYyCMOTPEHO

2. Bompocs! (3amaun) st 3aueta / quddepeniupoBantoro 3adyera (tadbauma 17)
Tab6numa 17 — Borpocs! (3agaun) s 3adera / qudd. 3auera

Nen/m | Ilepedens BorpocoB (3a1au) aist 3aueta / iudhepeHnpoBaHHOTO 3aueTa

1 O6mas xapakTepHucTrKa 3arpsisHeHus rujgpocdepsl. Microunuku 3arpsisHeHusL.

2 Knaccuduxanus crounsix Boa. Bunel 3arpssnenns. Knaccudukanus npumeceii B
CTOYHBIX BOJAX MO (PU3MYECKUM, XUMHUUECKUM, OMOIOTHUECKUM U (ha30UCTIEPCHBIM
ITPU3HAKaM.

3 XapakTepucTHKa BOIONOTPEOICHUS M BOAOOTBEACHUS MPOMBIIUIEHHBIX TPEANPUATHI.
Cucrembl 000pOTHOTO BOJOCHAOXKEHHSI TPOMBIIIJICHHBIX TPEIIPUITUH.

4 OO01m1as XxapaKTepUCTHKA METOI0B OUUCTKU CTOYHBIX BOJI.

5 MexaHH4YecKre METO/Ibl OUUCTKH CTOYHBIX BOJI (OTCTOMHUKH, (PUIBTPHI,
TUJIPOLUKIIOHBL,. XapaKTepUCTUKa OCHOBHOTO MPUMEHSIEMOTr0 000py10BaHMs,
MPUHIMI JeWCTBUSI, KOHCTPYKTHBHBIE 2JIEMEHTHI, 3P PeKTUBHOCT paboThl. [IprmMepsl.

6 OU3NKO-XUMHUECKHE METObl OUUCTKH CTOYHBIX BOJ (Koaryasiuus U QJIOKyJsus,
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dbnotamus, ancopOuus, MOHHBIA 00MeH). O0IIas XapaKTePUCTHKA TIPOIIECCOB,
(akTOpHI, BIUAIOUINE HA MIPOIECCHl OUUCTKU. XapaKTEPHUCTHKA OCHOBHOTO
MIPUMEHSIEMOT0 000y IOBaHUS, TPUHITHIT JCHCTBUS, KOHCTPYKTHBHBIE AJIEMEHTHI,
s dexTHBHOCTD paboThL. [IprMepsl.

7 XUMHUYECKHE METO/IbI OYUCTKU CTOYHBIX BOJ (HEUTpanu3aius, 030HUPOBAHNUE,
XJIOpUPOBAHUE, YAAJICHUE HOHOB TSHKENBIX MeTa/u1oB). OO0IIast XapaKTepUCTHKA
MIPOIIECCOB, (PaKTOPHI, BIHSIOIINE HA TIPOIECCHl OYHCTKU. XapaKTEPUCTHKA OCHOBHOTO
MIPUMEHSIEMOT0 000PYAOBAHUS, TIPUHITUI ICHCTBYSI, KOHCTPYKTHUBHBIC JIEMEHTHI,

s dexTuBHOCTH paboTHI. [IprMepsI.

8 buosnoruyeckast ourcTka CTOYHBIX Boj. OCHOBBI OMOACCTPYKIUH. METO/IbI
OMOJIOTHYECKON OYMCTKH — €CTECTBEHHBIC U HCKYCCTBeHHbIe. O0IIast XapaKTepuCTUKa
MPOLIECCOB, (PaKTOPBI, BIHSIONIME HAa MPOLIECCHI OYMCTKHU. XapaKTEPUCTUKA OCHOBHOTO
HNPUMEHSEMOr0 000PY/I0BaHHMS, IPUHIIHIT ICHCTBUS, KOHCTPYKTUBHBIC SJIEMEHTBI,

s dexTHBHOCTH PaboTHL. [IprMepsl

9 JloouncTka ctounbix Boj. O0e33apakMBaHNE OYHUIIEHHBIX CTOYHBIX BOJI

10 Pekynepanust akTHBHOTO HJIa.

3. Tembl W 3amaHuWe Ui BBIMOJHEHUS KypCOBOH pPaOOTHI / BBIMOJHEHHS KYPCOBOTO IMPOEKTA
(Tabmura 18)

Tabmuua 18 — [lpuMepHbIi MepedeHb TEM I BBIIOJIHEHHS KypCOBOM paboThl / BBIMOIHEHHS

KYpPCOBOT'O IPOEKTa

[TpuMepHBIii TIepeYeHb TEM TS BHITIOJTHEHHS KYPCOBOW pabO0ThI / BBHITIOIHEHUS
KYpCOBOTO IIPOEKTa

Ne i/t

V4eOHBIM IIJIaHOM HE npeayCMOTPECHO

4. Borpochl A7Ist IPOBEICHHUS TPOMEXKYTOUYHOM aTTECTAIlMH ITPU TeCTHpOBaHuHK (Tabmuna 19)

Ta6muma 19 — [IpumepHsbIii TepeueHb BOMPOCOB IS TECTOB

Ne n/nn IIpumepHBIi IEpedeHb BOIIPOCOB ISl TECTOB

He npenycmoTpeno

5. KoHTposbHbIe U MpakTHUECKHE 3a1a4uu / 3a1anust o auciuruinie (tTadmuma 20)
Ta6muna 20 — [MpumepHsIii TepedeHb KOHTPOJILHBIX U MPAKTHUSCKUX 3a/1a4 / 3aIaHui

Ne n/nt [TprMepHBIii TepeueHb KOHTPOJIBHBIX U MPAKTHYCCKHUX 3a1a4 / 3aaHuii

He npenycmoTpeno

10.5. Meromuveckue MaTepuallbl, ONPEICISIONIAE TPOUEAYPhl OICHWBAaHUS 3HAHUM, YMEHUH,
HABBIKOB U / WJIM ONBITA JESTEILHOCTH, XapaKTePU3YIONIUX ITanbl (HOPMHUPOBAHHS KOMITETCHITHI,
conepxarcs B [lonoxeHnax «O TeKyleM KOHTPOJIE YCIEBAEMOCTH M IIPOMEKYTOUHON aTTECTallMH
cryaentoB ['VAII, oOyuaroummxcs mo mporpammam BbIciiero ooOpaszoBaHus» U «O MOIYNbHO-
PEUTHHIOBOM cCHCTEMe OLICHKH KayecTBa y4eOHOI paboThl cTyeHTOB B ['Y Al».

11. MeToauveckue yKkazaHus JJisi 00yYAKOIIMXCS 10 0CBOEHUIO TUCHMILTUHBI
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LlenpI0 TUCIMIUIMHEL SBIISAETCS — MOJMYYEHUE CTYIACHTAaMH HEOOXOIUMBIX 3HAHWUH, YMEHUH U
HAaBBIKOB B 00JacTM pa3pa0OTKM HOBBIX M PEKOHCTPYKLUMH JEHCTBYIOUIMX CHCTEM OYHCTKH

CTOYHBIX BOJI ( MPOMBIIIICHHBIX U OBITOBBIX).
MeTtoauueckne ykazaHus AJis1 00y4arolUXCs M0 OCBOEHHIO JIEKIIHOHHOT0 MaTepuaJjia

OcHOBHOE Ha3HAu€HUE JIEKLIMOHHOIO MaTepuajla — JIOTUYECKH CTPOWMHOE, CUCTEMHOE,
riyOoOKoe U SICHOE M3JIOKEeHHEe yuyeOHOoro matepuana. HaznaueHue coBpeMeHHOM JIEKIIMU B paMKax
JUCUMIUTMHBL HE B TOM, 4YTOOBI MOJYYUTh BCIO HHGPOPMALMIO MO TEME, a B OCBOCHHUH
(byHIaMEHTaANBHBIX MPOOJIEM NUCHUILUIMHBL, METOJJOB HAYYHOTO MO3HAHUS, HOBEHIINX JOCTHXKEHHM
HayyHOW  MblcaM. B yueOHOM  mpouecce  JIeKIMsS — BBIIOJHAET  METOAOJIOIMUYECKYIO,
OpPraHM3ALMOHHYI0 M MHQOPMALMOHHYIO (QYHKIMH. JIeKuus packpblBaeT MOHSITUHHBINA ammapar
KOHKpPETHON 00slacTi 3HaHusA, €€ MNpoO0JIeMbl, JAeT IEJIbHOE IPEJICTaBICHUE O JAUCLUIUIMHE,
MMOKa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCLUILUIMHAMH.

[InaHupyeMble pe3yabTaThl IPYU OCBOEHUH 00YYarOIMMCS JIEKIIMOHHOIO MaTepuaa;

— TOJY4YeHHE COBPEMEHHBIX, IIEIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAHHH, YPOBEHb KOTOPBIX
OTIpe/IeTIsieTCs LIETeBON YCTaHOBKOM K KaXK/10M KOHKPETHOM TeMe;

— TOJYy4YEeHHE OTbITa TBOPUECKOI pabOThl COBMECTHO C MPEIOIaBaTelIeM;

— pasBuTHE  TPO(YECCHOHATHHO—ACIIOBBIX  KadyecTB, JIIOOBM K  TIpeaIMeTy |
CaMOCTOSATEIILHOTO TBOPYECKOTO MBIIIIICHHS.

— TOSBJIEHHE HEOOXOAMMOTr0 HHTEpeca, HEOOXO0UMOTO0 JIJIsi CAMOCTOSATEILHON pabOTHI;

— TOJy4YeHHE 3HAHUW O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHHKU U O MPOTHO3E
WX Pa3BUTHUS HaA OJIMIKANIIKE TObI;

— HayuydTCid METOAMYEeCKH oOpabarbiBaTh Marepuan (BBLACIATh TIJIABHBIE MBICIH U
TTOJIO’KEHUS, PUXOAUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B PA3JIMYHBIX ()OPMYITUPOBKAX);

— TOJy4YeHHE TOYHOTO MOHMMAHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHUH.

JIeKUMOHHBIN ~ MaTepHall MOXET  COMPOBOXKAATHCS  JIEMOHCTPALIMEN  CIAWIOB  H
WCIIONB30BAaHUEM  pa3faTOYHOTO MaTephalia TMpU MPOBEACHUM KOPOTKHX JUCKYCCHH 00
0COOEHHOCTSIX TPUMEHEHHS OTJEIBHBIX TEMATHUK 10 JUCIUTUIHHE.

CTpyKTypa IpeIoCcTaBISHNS ICKIIMOHHOIO MaTepraia;

—  @opMyJIMpOBaHUE TEMBI, LIEIEH U 3a1a4

— MH3noxenue marepuana

— BrIBoABI ¥ 3aKIIOUCHHE.

Mertoanuyeckue ykazaHusi AJdsi OOYyYAKIIUXCH IO TMPOXO0XKIACHUI0 NPAKTHYECKUX
3aHATHH

[IpakTHueckoe 3aHATHE SIBISETCA OAHOW M3 OCHOBHBIX (OpPM OpraHu3aluu y4eOHOro
npoliecca, 3aKJII0YaloIascs B BBINOJHEHUH OOYYaIOUIMMUCS IOJI PYKOBOJCTBOM IIperojiaBaTess
KOMIUIEKCa Y4eOHBIX 3aJaHUN C IeJIbI0 YCBOEHHS HAy4YHO-TEOPETUYECKMX OCHOB Yy4eOHOi
JTUCLUUIUTAHBI, TPUOOPETEHHs] YMEHUI U HABBIKOB, OTIBITa TBOPUECKON JAEATEIbHOCTH.

enbto mpakTUyecKOro 3aHATHS JUId OOYydYarollerocs SBIISETCS MPUBUTHE OOydarolemcs
YMEHUH U HABBIKOB IIPAKTUYECKON JEATEIBHOCTU 110 U3y4aeMOM NUCLIUILINHE.

[TnaHupyembie pe3yabTaThl IPU OCBOEHUH O00yYaromieMcs MPaKTHUECKUX 3aHITHI:

— 3aKpervieHue, yriyOJeHue, paclIMpeHdue | JeTalu3alus 3HaHWH TpH  pEelIeHUH
BOIIPOCOB KOHTPOJIS U YIIPABIECHUS BOAOOYUCTKOM;

— pa3BUTHE  [O3HABATENBHBIX  CHOCOOHOCTEH,  CAMOCTOSITENBHOCTH  MBIIUICHUS,
TBOPYECKOU aKTUBHOCTH;

— OBJIJICHWE HOBBIMH METOJaMH M METOAMKAMHM M3y4eHHUs JaHHOM ydeOHOM
JTVCLUIUIHHBL;
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— BbIpa0OTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS IOJIyYEHHbIX 3HAaHMH I
BBITIOJTHEHHUS 3aTaHHI;

— oOecrieueHHe paLMOHAIBHOTO COYETAaHMS KOJUICKTHBHOM M HWHIMBHIYaJIbHOH (GopM
oOy4eHMS.

DyHKIUU IPAKTUYECKUX 3aHATUH:

— TII03HaBaTelbHas;

— pa3BUBaroIIas;

—  BOCIIUTATEJIbHAS.

[To xapakTepy BBINOJHAEMBIX OOYYAIOIMIMMCS 33JaHUM 10 MPAKTUYECKUM 3aHSATHIM
IIOIpa3ACIISI0OTCS Ha:

—  O3HAKOMUTEJIbHBIE, MIPOBOJUMBIE C LIEIbI0 3aKPEIUIEHUS U KOHKPETH3alUU H3y4YEHHOIO
TEOPETUUECKOT0 MaTepHuaa;

— aHWIMTHYECKHE, CTaBSIIME CBOCH LIENbI0 TMONyuYeHHE HOBOW HH(OpMAIMM HAa OCHOBE
(hopMaTM30BaHHBIX METOJIOB;

— TBOpYECKUE, CBSA3aHHBIE C MOJIyYCHHMEM HOBOM MH(POpPMALMM IYTEM CaMOCTOSATEJIBHO
BBIOpPAHHBIX MOJIXO/IOB K PEIICHUIO 33j1a4.

@opMbl OpraHM3allud NPAKTUYECKUX 3aHATUN OINpPENESIIOTCS B COOTBETCTBUH  CO
creuu(pUIEeCKUMH OCOOEHHOCTSIMM y4eOHOM JUCLUUIUIMHBI M LensMu o0ydeHus. OHU MOryT
IIPOBOJIUTHCA:

— B UHTEPAKTUBHOW QopMe - pelleHWe CUTYallMOHHBIX 3a/1ay, 3aHATus 110
MOJIEJIMPOBAHMIO PEAJIbHBIX YCIOBH;

— B HE MHTEPAaKTUBHOM (popMe - BBINOJHEHHE YNPAKHEHWH, pelleHHe TUIOBBIX 3ajad,
pellIeHre CUTYallMOHHbIX 3a/1a4.

BbinmosnHeHnne pacueTHBIX 3aJaHM  TO3BOJIAET PAa3BUTh CIIOCOOHOCTh CTYJEHTOB K
CaMOCTOSITEJIbHOMY DPELIEHUIO0 MPUKIAJHBIX WH)KEHEPHBIX 3aj]]ad, pacCMOTPETh THUIIOBBIE 3aJauH,
BO3HHMKAIOIME MPU pean3alu Mep M0 O00eCHeueHHI0 TEeXHOC(HEpHOH U 3KOJIOIMYECKOi
0€30I1acCHOCTH U TPEOYIOIINE OCYIIECTBICHHS PACUCTOB.

Tpeﬁonam/m K MIPOBCACHUIO ITPAKTUHYCCKUX 3aHATHH

J1s1 IpOXOXKAEHUS Kypca IPaKTUYECKUX 3aHATUN CTYIEHT JOJKEH:

- 3HAKOMUTBCS C TUIAHOM IIPOBEIECHUS KaKI0TO 3aHATHUS,

- Tepel KaXIbIM 3aHATHEM H3y4aTh TEOPETHUUECKUH MaTepuasl, HEOOXOAMMBIM Ui
BBINOJIHEHUS TPEAYCMOTPEHHBIX IUIAHOM 3aJlaHUi, aHAIW3UpOBaTh HCCIenyeMble HpoOIeMbl U
TOTOBHUTH BOIPOCHI 10 TEME 3aHATUA,

- B YCTaHOBJICHHBIE CPOKM BBINIOJHATh WHIWBHUIYAJIbHBIC IPAKTUYECKUE 3aJaHUsA U
y4acTBOBATh B IUCKYCCUAX U KOJUIEKTUBHOM PELICHUH ITIOCTaBICHHBIX 3a7ad4,

- CI€I0BaTh XOAY YIPABIIEMOW JUCKYCCUU U YKa3aHUAM IIPETIOAABATEIS.

Meroanuyeckue ykKa3aHusi I OOYYAIOIIUXCH MO TPOXOXKICHUIO CAMOCTOSTEIbHOM
padoThI

B xonme BbIMOMHEHUS CaMOCTOSATEIHHOW pPabOThI, OOYUYaAIOIIUICS BBIMOIHIET PabOTy IO
3aJJaHAI0 W TP METOJMYECKOM DPYKOBOJCTBE MpErojaBareis, HO 0e3 ero HermocpeJICTBEHHOTO
y4acTHsl.

st obydarommxcss Mo 3ao04HOM (opme OOydeHHs, camMoCTOsTenbHas paboTa MOXKET
BKJIFOYATh B CeOsI KOHTPOJIbHYIO PaboTy.

B mporecce BBIMOTHEHHS CaMOCTOSATENBHOW pabOThI, y oOydaromierocss (GopMupyercs
1enecoo0pa3Hoe MIaHUPOBAaHUE PadOYero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHUS U
HABBIKU B YCBOCHHMHU M CHCTEMAaTH3aI[MH PUOOpPETaeMbIX 3HAHMIA, 00eCIIeYnBaeT BICOKUI YPOBEHb



18

YCIIEBAEMOCTH B MEPUO] 00YUCHHUS, TOMOTAET MOTYYHTh HABBIKHU TTOBBIIICHHS TPOPECCHOHATBHOTO
YPOBHSI.

MeToandeckuMu ~ MaTepHajaMi,  HaIPaBJISIOUIMU CaMOCTOSITEIIbHYIO pabory
00yJaroNMXCsl SABISIOTCS:

—  y4eOHO-METOMUECKHI MaTepHal 10 TUCIUILUINHE;

—  METOAMYECKUE yKa3aHHS MO BHIMOJTHEHUIO KOHTPOJIBHBIX paboT (s 00yJaroImuxcs 1o
3a0uHOM popMe oOydeHHs ).

MeToanuyeckue YyKazaHWsi sl O0y4alOIIUXCS IO MPOXOKIEHUIO TPOMEKYTOYHOMI
arrecTaumMu

[IpomexxyTouHas aTTecTalus oOyuarouxcs pe1ycMaTpUBaeT OLICHHBaHUE
MIPOMEXYTOUHBIX M OKOHYATEIBbHBIX PE3ylIbTaTOB OOydeHus mo aucuuruinHe. OHa BKIIOYAeT B
ceOst:

— 3a4yeT — 9T0 (opma ONEHKU 3HAHUM, MOJYYEHHBIX OOYYaIOIIMMCS B XOAE HU3YYCHUS
y4eOHON JUCUUIUIMHBI B LIEJIOM WIH NPOMEXKYTO4YHas (110 OKOHYAHWU CEeMEeCTpa) OLIEHKa 3HaHUil
00y4arouMMcst o OTAETBHBIM pa3ziesiaM JUCIUILIMHBI ¢ aTTECTAlMOHHOM OLIEHKOH «3a4TeHO» WIIH
«HE 3a4TEHOM.

Cucrema OLIEHOK IIpU IPOBEJIECHUU IPOMEKYTOUHOM aTTeCTallMu OCYLIECTBISETCS B
cooTBeTcTBUU ¢ TpeboBaHusMU [lonoxxkenuit «O TeKylleM KOHTpOJIE YCHEBAaEMOCTH M
MIPOMEXYTOUHOW arrectauuu cryneHToB ['YAII, oOywarommxcs 1no mnporpaMmaM BBICHIETO
obOpazoBanus» u «O MOAYIbHO-PEUTHHIOBONM CHCTEME OLIEHKH KayecTBa Y4eOHOW paboThI
cTyneHToB B ['Y Ally.
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