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1. HEJIM OCBOEHMUSA JUCIHHUITJINHBI

Ileab oOCBOGHHMS JIMCUMIUIMHBI — IpuoOpereHue oOydarolMMucs 3HaHUd B o0JacTu
IPOCKTUPOBAHMsI, CTPOUTENBCTBA M IKCIUIyaTallMd OYMCTHBIX COOPYKEHHH M cHCTeM
BO/JIOOTBE/ICHHUSI.

3amayu: TOAroToBKa  OOy4yalrOIIUXCss K MPOU3BOJACTBEHHO-TEXHOJIOTUYECKOMY  BHIY

JICSITeJIbHOCTH; PELICHUIO UM IPOPECCUOHANBHbIX 3a/1ay.

2. MECTO JUCIHMIIVIMHBI B CTPYKTYPE OIIOII BO

ILI/ICHI/IHJII/IHEI «BogooyncTka 1 BOJOOTBEICHHEY SBISICTCS THCLUILIMHON BapHaTHBHOﬁ 4acCTH.

[IpepekBU3UTBI AUCUMILIMHBL: «[Ipolecchl W anmapaThl MHUILEBbIX MPOU3BOACTBY, «TexHomorus

Mpou3BOACTBA Xj1e0a U X1e000yI0UHBIX H3eTUIHY, « DKOIOTHsI.

3. IJIAHUPYEMBIE PE3YJIbTATbI OBYUYEHUS 1O JUCHUIIVIMHE

[Iranupyemble pe3ysibraTbl OOy4YEHHS 110 JMCHHUILTMHE, COOTHECEHHBIE C IUIAHHPYEMBIMH

pesyiabraramu ocBoenus Ol1OI1

Koa ¢popmupyemsix YpoBeHb ocBoeHusi | [lmaHupyemble pe3yibTarbl 00yYeHHUs
KOMIIETeHIIUH KOMIIETCHIIMH 10 JUCIUIUIMHE XapaKTepUu3yIollue
STanbl GOPMUPOBAHUS KOMIIETEHLIUN
(rMmokaszaTesld OCBOEHHS

KOMIIETECHIIUH )
I 2 ki
CIIOCOOHOCTh  y4acCTBOBaTb B YaCTUYHBIN 3HaTh:  NPUHLHUIBI  COCTABJIEHHUS
pa3paboTke  MPOEKTOB  BHOBb TEXHOJOTMYECKUX  pacuéToB  IIpU
CTPOSILIMXCST  MPEANpPUATAH 10 MPOEKTUPOBAHUU OUHCTHBIX
BBINTYCKY IPOAYKTOB IUTaHHUS W3 COOPYKEHHUH 7 CHUCTEM
pPacTUTENILHOI'O ChIpbA, BOJIOOTBE/ICHUS; OCHOBHbIE
PEKOHCTPYKIUU U TEXHUYECKOMY HOpMaTUBHBIE JOKYMEHTBIL,
[IepEOCHAIEHHIO CYLIECTBYIOIINX oTIpeIeIsoLIne TpeGoBaHHUs K
npousBoacts (I1K-23); [IPOEKTUPOBAHHUIO CUCTEM

BOJIOOYUCTKH U BOJIOOTBEICHHUS.
YMeTh: NPHUMEHATH  MOJTY4YEHHBIE

3HaHU4 JUTS TEXHHUKO-
SKOHOMHUYCCKOI'O 000CHOBAHUS
MMPOCKTHBIX pemeHHﬁ,

TEXHOJIOTMYECKUX KOMITOHOBOK.
BiiageTs: HaBblKaMu IpPEACTABIICHUS
[IOJIYYEHHBIX pe3yJabTaTOB B BHU[E
KpaTKUX OTYETOB; HaBbIKaMu cOopa
MCXOJIHBIX JIaHHBIX U pa3paboTKu
[IPOCKTOB BOJOOYHUCTHBIX
COOPYKEHHH.




4. OBbEM U CTPYKTVYPA JTJUCHUTIJINHBI

Tpy10eMKOCTb IMCLMILTHHBI COCTABISIET 5 3aUETHBIX eMHAMILb], 180 JacoB.

HaumMmeHOBaHU
No | e tem n/mim

11/11| pa3/IeioB/TeM
JUACIMILTHHBI

Cemectp

Henens cemectpa

Bue! yueOHON paboTHI,
BKJIIOYasl
CaMOCTOSITEIbHYIO
paboTy CTY/IEHTOB
U TPYAOEMKOCTD (B
Jacax)

Jlexuuu
3AHSATHS
JlaBopaTtopHble
paboThl
CRC

O0Obem yueOHOMH
paboThl,

C PUMEHEHUEM
HHTEPAKTHUBHBIX
METOJOB
(B yacax / %)

dopmbl
TEKYLIEro
KOHTPOJIA
yCIIEBAEMOCTH
dopma
IPOMEKYTOYHON
aTTecTaluu
(no cemecmpam)

1 | Paznen  Nel
CocraB H
CBOMCTBA

CTOYHBIX BOJ

| IlpakTueckue

10

8/50%

2 | Pazmen Ne2.
MeToab!
OUYMCTKH
CTOUYHBIX BOJ
1 00paboTku
0CaJIKOB

3-5

7/50%

PetiTunr-
KOHTpOJIb Nel

3 | Paznen Ne3.
Coopyxenus
MEXaHUYECKO
%] OYUCTKH
CTOYHBIX BOJ

6-8

18/78%

4 | Paznen Ned,
buonoruveck
asg  O4MCTKa
CTOYHBIX BOJ
B
€CTECTBEHHbI
X YCIIOBMSX

9-12

7/50%

Peiitunr-
KOHTpOJIb Ne2

5 | Pazgen  NoS.
MeToabl 1
COOpYIKEHHS
A1
riayOoKoH
OYHUCTKH
OHOJIOrHYECK
H
OUHMILIEHHbBIX
CTOYHbBIX BOJ1

13-15

18/78%

PeliTunr-
KOHTPOJb Ne3

Beeroza 7
cemMecTp

36 |36 18 |54

58/80%

DK3aMeH

Hanuuue B

JUCLHIIIMHE
KIT/KP

KII

HUtoro 1o

36 |36 18 | 54

58/80%

DK3aMeH




JIMCIHTUTAHE } \ \ } , ! |

Conep:kaHue JJeKIHOHHBIX 3aHATHI 110 IHCUHIIHHE
Paznen 1. Tema 1. Beegenne. Onpeiesienne TMCUMIITMHBI «BO100YHCTKA M BOAOOTBEACHHEY
KaK OJHOH U3 OTpaciiell HayK{ U TEXHUKH. BoHOE 3aKOHOAATENbCTBO. 3aKOHOAATENBCTBO 00
OXpaHe OKPYKAIOIIEH cpeJibl 1 MCII0JIb30BAHUH BOJHBIX pecypcos. [Tocranosnenne Cosera
Munuctpos P® 06 oxpaHe BOJOEMOB M OUMCTKH CTOUHbIX BOA. McTopudeckuii 0030p pazBUTUS
CHCTEM OUUCTKH CTOYHBIX BOJ. [TepCIIEKTUBBI M ITYTH Jla/IbHEHIIEr0 pa3BUTHS CUHCTEM OYHCTKH
CTOYHBIX BOJ HaceaEHHbIX NYHKTOB B Poccuiu u 3a pyOeskoM. JIocTHIKEHUS OTECUECTBEHHON
HAyKM M TEXHHKH B 00JaCTH OYMCTKU CTOUHBIX BOA. CTaHzapTU3AIKMs ¥ THITH3AINS
COOPY)KEHUH. ABTOMATU3AIMS U TEJICYIIPABICHUE CUCTEM OYMCTKH CTOYHbBIX BOJL.
Pazgen 1. Tema 2. CocTaB M ¢BOiicTBa CTOYHBIX Boa. HepacTBopuMbIe, KOJIJIOUIHBIE U
PACTBOPUMBIC BELIECTBA B CTOYHBIX BoAaX. CaHMTapHO-XUMHUYCCKUI aHAIW3 CTOYHBIX BOJL.
OleHKa KayecTBa BO/BI 110 JaHHBIM CAHUTApHO-XUMHUUECKOro aHanu3a. Ocenaromue u He
OcelalolMe BEIECTBA B CTOYHbBIX BO/IaX. OCal0K CTOUYHBIX BOJI, €M0 KOJIMYCCTBCHHbBIC U
KauyeCTBEHHbIE XapaKTepUCTHKHU. [Ipoliecchl HUTpHGHKALMU U ICHUTPUPUKALIMH, UX Ha3HAUCHHE
[IpY OYKMCTKE CTOUHBIX BOJ. PacTBopenue u noTped/ieHUe KUCI0POia B BOJIE BOJJOEMOB.
Buoxumuueckue norpebuoctu B kucnopozae (XI1K), okueaseMocTh CTOYHBIX BOI. AdpOOHbIE U
aHa’poOHbIe pouecchl. bakTepuaibHoe U OHOIOrMYECKOE 3arpA3HCHUS CTOUHbBIX BOJ.
AxTuBHas peakuus (pH), oTHocuTeIbHas CTaOMIBHOCTE CTOUHBIX BoI. Onpesenenue
KOHIIEHTPALMH 3arpsi3HeHUst CTOUHBIX BOJ. Mcnonb30Banue CTOYHBIX BOL.
Pasmen 1. Tema 3. Bogoémbl. VX oxpaHa oT 3arpsi3HEeHUH cTOYHBIMU BoJaMu. OXpaHa
BOJIOEMOB OT 3arpsA3HEHMs CTOUHBIMU BoJaMu. CamMoouuleHue Bojibl B Bonoéme. [Iponeccsl
CMeIIeHHUs | pa30aBiIeHUs CTOYHBIX BOJ B BofoéMax. [loTpebnenue u pacTBOpeHHE KUCIOPOAa B
BoJle BonoéMa. bakrepuanbHoe 3arpsa3HeHue BoAoEMa. Y CII0BUS CIIyCKa CTOUHBIX BOJI B
BOIOEMBI M CHCTEMBI BOJOOTBEICHUS HACEIEHHBIX IYHKTOB. BiinsHKe BBIIANAIOMIEr0 0CaaKa 1
S7I0BUTBIX BELIECTB HA COCTOSIHUE BOJOEMOB. bakTepuaibHOe CaMOOYHIIIEHHE BOAOEMOB.
HopMmatuBb! Ka4ecTBa BObI BOAOEMOB Pa3IMUHbIX KATCTOPUH BOJOIOIB30BAHMUS JOIYCTHMOE
cojlepyKaHue 3arps3HEeHUi B OUMIIEHHBIX CTOUHBIX Bojlax. OnpeeneHue HeoOX0AUMOM CTeeHH
OYMCTKH CTOUHBIX BOJ M BOJOEMOB pasinunoro Bogonons3oBanus. [lonsrus IIK u ITIC.
[Iporuos kayecTsa BOJibl B BOJI0EMAX.
Pasnen 2. Tema 1. MeToabl 0O4HCTKH CTOYHBIX BOA H 00padOTKH 0caaK0oB. MeTOIbI
MEXaHHYECKOH, OMOIOrHUECKON U PU3UKO-XMMHUYCCKONH OUUCTKH BOJbL. CyIIeCTBYIOIIKE U
TIepCIIeKTUBHBIC HAIPABICHHUS OUMCTKH CTOUHBIX BOJ. CXeMbI OYMCTHBIX CTAaHLHI H METObI HX
onTUMU3aluK. TeXHUKO-DKOHOMHMYECKas OLIEHKa METO/I0B OYUCTKU U 00pabOTKH Ocajika

CTOYHBIX BO.



Pazaen 3. Tema 2. Coopy:keHUS] MEXaAHHYeCKOH 0YNCTKH CTOYHBIX BOJ. PelnéTky, peméTku-
ApOOUJIKK, UX KOHCTPYKLIMU U pacuéT. Hasnauenue, kiaccudukanus neckonoBok. KoHCTpyKIuK
IIECKOJIOBOK U MX pacueT. O0e3BoXKUBaHHe NecKa. [leckoBble OyHKEpPhI U IIOMIAAKH. Pacyer.
3aKOHOMEPHOCTH OTCTAMBAHUS CTOUHBIX BOA. Kitaccuuxaius OTCTOMHUKOB, UX KOHCTPYKLHMU U
MeTOMBI pacuyéta. MHTeHCHpUKaALK NEPBUYHOTO OTcTauBaHus. [IpeaspaTopsl u
OHMOKAOIYJIATOPbL, METO bl MX pacyeTa ¥ KOHCTPYKIUU. OCBETUTEIM €CTECTBEHHOH aspaliuu,
METOJBI UX pacyéTa U KOHCTPYKUHUH. TeXHUKO-IKOHOMHUYECKHE YCIOBHS IPUMEHECHHS 1
HKCILITyaTali COOPYKEHUH MEXaHUYECKOH OUYUCTKH.

Pasnen 4. Tema 1. buojiorudeckasi 04MCTKA CTOYHbIX BO/J B €CTECTBEHHbIX YCI0BUSAX,
Mertoa nouBeHHOM ouncTKH. [Tosist oporieHust U GUIbTpauu, UX KiaccuGUKalus, METOAbI
pacuéra u ycTpoiicTBa. bruonorndeckue npyasl, MX KIacCHpUKaLUs, METOIbI pacyéra 1
KOHCTPYKIMU. TeXHUKO-IKOHOMUUYECKHE 0OOCHOBAHUS IPUMEHECHMS 10JICH OPOLICHHUS 1
¢unpTpanyy, OHOJIOTHYECKUX MIPYI0B.

Pasnen 4. Tema 2. Brosiornyeckasi 04HCTKA CTOYHBIX BOJ B HCKYCCTBEHHO CO3/1aHHbIX
ycaoBHsIX. BHOGUIBTPEL, X KIaccuUKaLus U 3arpyska. Pacrpenenenue BOAbI U BO3AyXa I10
sarpyske 0MopuabTpoB. MeTo bl pacuéra 6nopuabTpos. Konerpykiunu 6MoGuibTpos.
TexHMKO-9KOHOMUYECKHe MoKa3aTead OuoGUIbTPOB.

Pasnen 4. Tema 3. Asporenkn. BropuuHbie OTCTOHHUKH H /10y /10BUTe/IN. [[pUHIUIIbI
OYHMCTKH CTOYHBIX BOJ B @9pOTEHKaX. TexXHOJI0rnuecKue XapakTepuCTUKY aKTHBHOIO HJla U
nokasaresin paboThl a3PALlHOHHBIX COOPYKEHUH. TEXHOIOrHUECKUE CXEMbl OYUCTKH CTOUHBIX
BOJ B adpoTeHKax. CHCTEeMbI adpallii CTOYHBIX BOJ B a)POTEHKAX M THIILI a9paToOpPOB.
Mcnonb3oBanue TEXHHUECKOro Kuciaopoaa. KOHCTpYKIMU a3pOTEHKOB U COBMEILEHHBIX
COOpY)KEHHH, uX Kiaccudukauus 1 MeToabl pacuéra. OCHOBHBIE HAllpaB/ICHHUS B
MHTEeHCH(HUKAMU pabOThl a9POTEHKOB, YIIPaBisieMble a9poTeHKU. OnbIT paboThl a9POTEHKOB B
OTEUECTBEHHOU U 3apyOeHOH npakTHke. TexHUKO-2KOHOMUYECKHE II0KA3aTeIH Pa3InYHbIX
THUIIOB a9POTEHKOB. BTOpUUHbIE OTCTOMHUKM U UI0YIOBUTEIIH.

Pasgen 5. Tema 1. MeToabl 1 coopy:KeHUsl 1181 1JIyOOKOH 0UHMCTKH OMOJIOrHYECKH
OYHIIEHHbIX CTOYHBIX BOJ. METO/Ibl Y12 IeHUs! B3BelLIeHHbIX BellecTB. KoncTpykiuu
COOPY)KCHUH TPETUYHON OYUCTKH U UX pacuéT. MukpopunsTpauus. ['nybokas ouncTKa
FOPOJCKUX CTOYHBIX BOJ OT OMOreHHbIX BellecTs (azora U Gpocdopa). MeTo bl XUMUUECKOM U
(GU3UKO-XMMHUCCKOM ITyO0KOH 0YUCTKH BOABL. BbIO0Op MeTona riryO0KOH OYHCTKU B
3aBUCUMOCTH OT COCTABA 3arpsiI3HEHMS CTOYHBIX BOJL.

Pasnen 5. Tema 2. O6e33zapakuBanue cTouHbIX Boa. Kiaccudukanus crnocodoB
00e33apaKMBaHUs CTOYHBIX BOJ. Y CTAHOBKH U 000pyA0BaHue Ul 00€33apaKuBaHms, X
KOHCTPYKIHH U pacyér. XI0pHOoe X03sHcTBO. KOHTaKTHbIE pe3epByaphl B CMECUTEIH, UX

KOHCTPYKLHSI ¥ pacuér. COOpyKeHHsl JUISl HACBIILIEHHs! BOJIbl KMCIOPOIOM. BBINyCK OYHIIEHHBIX



CTOYHBIX BOJ B BOJOEMBI H Ha pefibed) MECTHOCTH. Y CJIOBHS BBITYCKa CTOUHBIX BOX. BbIOOp
MECTa BbIIYCKA CTOUHBIX BOJL B COOTBETCTBUU C CAHUTAPHBIMK TPEOOBAHUAMA. Kiaccuduxanun
¥ KOHCTPYKLHH BBITYCKOB, HX pacyéT. OCOOCHHOCTH YCTPOHCTBA BBITYCKOB B CI0KHBIX
HIDKEeHEpHO-TeoIornyeckux ycnosusx (3anauas Cubupb, Kpainui CeBep 4 T.1.).
Conep:kaHue NPAKTHYECKUX 3aHATHI 110 IHCUUILIHHE

1. OnpeneneHue pacyETHBIX PACXO/I0B CTOUHBIX BOJL U CPEIHMX KOHIICHTpALMH
3arps3HeHuii. PacuéT HeoOX0AMMOM CTENCHH OUHCTKH CTOYHBIX BOZ O PA3IHIHBIM
[OKa3aTe/sIM 3arps3HeHUH
Pacuét pemérok
PacyéT neckosoBOK
PacuéT 0TCTOMHUKOB IEPBUYHBIX

PacuéT npea’paTopoB ¥ OMOKOAryJIsTOPOB

oy MR s W 19

PacuéTt coopykeHui OHOTOrHUeCKON OYMCTKH CTOYHBIX BOJ B €CTCCTBCHHBIX yCIOBHAX.
[Tong opotieHust U GUILTPALIKH.

7. Pacuét OMOJIOTHYECKHX MPYAOB

8. Pacuét 6MoQuILTPOB (KaneabHble, a3pOQUIbTPbI)

9. Pacuét a»pOTEHKOB

10. Pacyét BTOPHUHBIX OTCTOMHHKOB

11. PacuéT WI0yNnI0THUTETICH

12. Pacuét MeTaHnTEeHKOB

13. PacuéT M0BBIX MJIOMIAT0K

Conepsxanue J1abopaTOPHBIX 3aHATHII 10 IHCUHILIHHE

1. Onpenenenue Kod(GduirenTa 0OLEMHOr0 UCIOIL30BAHUS FOPU3OHTAILHOTO OTCTOMHHUKA U
MOCTPOEHHE KMHEMATHUECKOH CXeMbI TeUeHHS BOIbI Ha €70 MOJICITH.

2. Onpenenenne 3pdekra paboThl TOHKOCIONHOTO OTCTOHHAKA Ha MOJICIIH.

3. Onpenenenue >pdexra paboThl BEPTHKATILHOIO OTCTOHMHUKA HA MOJICIIH.

5. OBPA3OBATEJIbHBIE TEXHOJIOT'MA

B rmpenojaBaHMM JHCHMIUIMHEL «Bojoouncrka W BOXOOTBEAEHHE»  HCIOJIB3YIOTCA
pasHoo6GpasHble 0Opa30BaTeIbHbIE TEXHOIOMHH KAK TPAIMUMOHHBIC, Tak M C HPUMEHCHHEM
MHTEPAKTHBHBIX METOJI0B 00YUEHHSI.

MHTepakTHBHBIE METOBI O0YUIEHHUS:
—  Uumepaxmusnas nexyust (Tema 2;5)

—  Pasbop konxpemuwix cumyayuit (Tema 1; 4)



6. OLIEHOYHBIE CPEJICTBA JJIsSI TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
NPOMEKYTOYHOM ATTECTALIMU 10 UTOT'AM OCBOEHMS AUCHUILIMHBI
U YYEBHO-METO/JMMECKOE OBECIIEYEHHUE CAMOCTOSITEJAbHOM PABOTbI
CTYAEHTOB
PeiTHHT-KOHTPOIb 1

—

IIpaBoBbIE OCHOBBI OXPaHbl BOIHBIX PECYPCOB.

WcTopuueckuit 0630p pa3BUTHs CHCTEM BOAOOTBEIACHHS W OUHCTKM CTOYHBIX BO/L.
CTOYHbIE BOIbI ¥ KX KpaTKas XapakTepUCTHKA.

®opMUpOBaHHUE CTOYHbBIX BOL.

CaHMTapHO-XMMHUYECKUE MOKA3ATEIM 3arPsI3HEHNs CTOUHBIX BOL.

7 YenoBus c6poca CTOUHBIX BOJ B TOPOACKYHO BOAOOTBOISALLYIO CETb.

Venosust copoca CTOUHBIX BOJ B BO0EM. BHbl BOJ0OEMOB.

XapaKTepUCTHKA KUAKOH (a3bl CTOUHBIX BO.

o o N ok D

XapakTepvcTrka TBepaoi (asbl U MHKPOOHONOrHYECKas XapaKkTePUCTHKA CTOHHDIX
BOJL.

10. CamMooumIIatomasics crnocobHocTh BogoemMoB. Onpe/ieneHue He0OX0MMO CTENEHH
OYKMCTKH CTOYHBIX BOJI.

11. PacueTHOe, SKBUBAJEHTHOE U MPUBEAEHHOE YMCIIO KUTEICH.

12. AspoGHble 1 aHa3pOOHbIE MPOLECChI.

13. MeTozbl OUUCTKM CTOUYHBIX BOI M 0OPaOOTKH OCAAKOB.

PeiTHHT-KOHTPOJIb 2
| PerueTkH, pelieTky — ApoOHIKH, chTa. KOHCTPYKLHMS, SKCITyaTallks, pacter.
2 KoHCTPYKIIMH MECKOJIOBOK U UX pacyer.
3 O6e3BoxuBaHKe necka. [leckoBble GyHKepbl M MI0LWAAKHK. Pacyer
4 Ha3zHayeHus u KJaccU(pUKaLMs MeCKOI0BOK.
5 BepTHKabHble OTCTOMHHKH, KOHCTPYKLWMS, pacyeT. DKCrlyarauus OTCTOWHHUKOB.
6 [OpU30HTAIbHbIE OTCTOMHUKH, KOHCTPYKLMS, pacueT. DKCIlyaTaLms OTCTOHHUKOB.
7 PaamanbHble OTCTOHHMKH, KOHCTPYKLIMS pacueT. DKCryaTalus OTCTOHHUKOB.
8 CoopysKeHHs /151 IPeABAPHTEBHOH aspalinit 1 OMOKoaryIalun.
9 Dkcnayaraliist neckonobok. KoHTpob ¥ OLEHKA UX paloThI.
PelTHHT-KOHTPOIb 3

1 CooBLecTBO MUKPOOPraHH3MOB OCYLLECTBAIOLLMX OHONOTNHECKYIO OYHCTKY.
2 3anauy GHONOrMUYECKOH 0urcTKH. TeXHOIOrMYeCKIe apamMeTpbl COOPYKEHNH
OHONOTHUECKOH OYMCTKH.
3 BUOXMMHUYECKHE OCHOBEI METO0B OHOJOrMHYECKOH OUUCTKHU CTOYHBIX BOJL.
4 BropubTpbl UX KJIAacCHPUKALMS W DKCTITyaTallus.
5 MeTobl MHTEHCUBUKALK PabOTh OHOPUILTPOB.

6 Koncrpykist OnoduiibTpoB, pacyer.



7 KoHcTpyKiius, pacyeT, SKCIUTyaTalus adpoOTCHKOB.

8 Tunel aspauyn. KoHcTpykiums aspaTtopos.

9 TeXHOJIOTMUECKHE CXEMbI OUUCTKHM CTOYHBIX BOJ B aOPOTCHKAX.
10 BropuuHble OTCTOMHUKH [10C/I€ a9POTEHKOB O1opUIBTPOB.

11 CoopyKeHus GHOTOrHUECKON OUMCTKM CTOUHBIX BOJL B ECTCCTBEHHDIX yCIOBHAIX.

Bompocsl K 5K3aMeHy
1. KoMOHHUPOBAHHbIE COOPYKEHHSI OUOTIOrMYCCKOH OUMCTKH.
. TexHOMOrHYECKHE CXEMBbI OUUCTKH CTOYHBIX BO.
. I'nyGokast 04McTKa FOPO/ICKMX CTOUHBIX BOJL OT GUOreHHbIX BeLeCTB (azoTra 1 pocopa).

- KJ’IaCCI/I(i)I/IKaLIHH MCTOO0B O6€338.pa7l(I/IBaHI/I$[ CTOYHBIX BO.

2
3
4
5. KOHTAKTHbIE Pe3epBYaphl U CMECCUTE/H, MX KOHCTPYKIHS M PAcUer.
6. XapaKTepUCTHKa 0CAIKOB M COCTAB COOPYKCHMH U UX 00paboTKH.

7. BblcOTHAst cXeMa OUHUCTHBIX COOPYIKECHUH.

8. MI0yIIOTHATEIH, KOHCTPYKIHA, pacyeT.

9. MeTaHTEHKH, UX KOHCTPYKLIMS ¥ pacuer.

10. AspobHble CTAaOUIH3ATOPbI, UX KOHCTPYKLHS U PACUET.

11. VIoBble MIOLIAAKH, IPY/bl, YCTPOMHCTBO U IPUMEHEHUE, PACUET.

12. Mexaundeckoe 00e3B0OKHBAHUE 0CAKa, COOPYIKEHUA U MEXaHHU3MBbIL.

13. Jlotku, TpyObl, BOJOPACIPENETUTEIbHBIC U BOLOM3MCPUTCILHBIC yCTpOHCTBA
OYHMCTHBIX COOPY/KEHHUH.

14. Tepmuueckas cyLika ocajxa.

15. KoMIIOHOBKa H 000pyI0BaHUE HACOCHOW CTAaHIMU BOAOOTBEICHUS.

16. PacyeT HACOCHOM CTaHLMK BOA0OTBeAcHHM. [10100p HAacOCOB.

17. LIupKyISHOHHBIE OKUCTIUTEIbHbIC KaHAIBI.

18. OKCUTEHKH, KOHCTPYKIHSl, TEXHOJOIMYECKHUE 1apaMeTpbl.

19. ['mapaBandecKkuil pacdeT HalOPHBIX TPYOOIPOBOIOB.

20. CooBIIECTBO MHKPOOPTaHM3MOB OCYLIECTBIAIOWMX OHOTOTHYECKYIO OUHMCTKY.
21. 3anaun 6uonornueckoit ouncTkn. TeXHOMOrueckne napamMeTpbl COOPYKEHHH
OUONOTHUECKOI OUMCTKH.

22. BUOXUMHUYECKHE OCHOBBI METOI0B OHOJIOMHYECKON OYHCTKH CTOUHBIX BOA.

23. bHO(HUIBTPBI KX K1accHpUKALIMS 1 OKCIITyaTallHsl.

24, MeToipl MHTeHCH(HUKALIMK PaboThl OMOPUIBTPOB.

25. Konctpykimsi 6MoGuibTPOB, pacyer.

26. KOHCTpYKLMs, pacyeT, IKCIlyaTauus aspoTeHKOB.

27. Tunsl aspauun. KoHCTPYKLHKs a3paTOPOB.



28. TeXHOJIOrHYECKHE CXEMbl OUUCTKM CTOYHBIX BOJL B adPOTECHKAX.

29. BropHuHble OTCTOHHHUKH 110CIE a9POTEHKOB M GHODUIBTPOB.

30. CoopyskeHust OHOJIOrMUECKONH OUMCTKH CTOUHBIX BOJL B €CTECTBEHHbIX YC/IOBHAX.
31. PetueTku, peleTkd — ApoOMKH, cuta. KOHCTPYKLMA, SKCILTyaTalms, pacHerT.

32. KOHCTPYKLMH MECKOTOBOK U UX pacyer.

33. O6e3pokuBaHue necka. [leckosble OyHKepbl U rolaaku. Pacyer

34. HaznayeHust 1 knaccH(pUKalms MeckonoBoK.

35. BepTHKanbHble OTCTONHHUKH, KOHCTPYKLMA, pacieT. DKCIIyaTalus OTCTOWHUKOB.
36. '0pu30HTAJIbHBIE OTCTOWHWUKH, KOHCTPYKLHMA, pacyert. DKcrtyataluusi OTCTOMHHUKOB.
37. PapuasibHble OTCTOMHUKH, KOHCTPYKLMs pacyeT. DKCIlyaTals OTCTOHHUKOB.
38. Coopy»KeHHsl JUls Npe/iBapUTEeIbHON aspanun 1 OMOKOarysLuH,

39.JKcrutyaTalus necko0Bok. KOHTponb 1 oueHka ux padoTel.

CamocrosiTe/ibHasi padoTa CTyI€HTOB

CamocTosiTenbHas paboTa CTYJAEHTOB NPEAyCMAaTPUBACT CAMOCTOSATE/IbHYIO MOArOTOBKY
1o c6opy, CHCTeMaTH3aluH H 00paboTKe Marepyasa i3 MNpeAIoKEeHHOro CIICKa TMTEPATy Pbl (n
JOMOJHATEILHOM IMTEPATy pbl), JEKLMOHHOIO MaTepuasa, PCUTUHI-KOHTPOJIKO U OK3aAMEHY.
Bomnpocsl st caMOCTOATENbHOH paboThI:
| MeTobl H3MepeHHe pacxo/1a CTOYHbIX BOJL B CAMOTEHHbIX JIOTKAX M KaHasax.
2 UsMepenue cKopocTed TedeHMs CTOUYHBIX BOJI B CAMOTEUHBIX JOTKAX M KaHamtax.
3 TIpubophl ANs U3MEPEHHs CKOPOCTEH W PACXO0B CTOUHBIX BOJL B CAMOTCHHBIX
JIOTKaX M KaHaJjax.
4 BoJoM3MepUTEIbHBIE YCTPOHCTBA OYHCTHBIX COOPYIKEHHH.

5 Boaopacrpe/ie/ITeNbHble YCTPOMCTBA OUMCTHBIX COOPYIKEHHH.

Tembl KypcOBBIX IIPOEKTOB
O61mas TeMa KyPCOBBIX IPOEKTOB — TPOSKTHPOBAHUE OUUCTHBIX COOPYIKEHUH 11
[IPOM3BOACTBEHHBIX MPEANPUATUI pa3tuuHol MotuHocTH. CoaepKaHUe KypCOBOro MpOeKTa:
[IpoeKTHpOBaHKUE TJIABHON HACOCHOH cTaHuun. CocTaBIeHUe TaOJIMIIBI IPUTOKA CTOUHBIX BOJ IO
yacaMm cyToK. Onpeieienue BeIMUNHbI 10J1a4y cTaniuu Onpesienenue noTpeOHOro Hamnopa
nacocos. OnpeieNleHre pacyeTHOH mojauu 0HOro Hacoca. Beibop Tunopasmepa Hacoca.
AHAJIN3 COBMECTHOI! paBoThl HACOCOB M HATOPHBIX BOJ0BOJI0B. Onpeeienne HeoOX0MMOH
CTeNeHy OUHCTKH CTOUHBIX BOJ o bIIKnomH, no KOHUEHTpaui B3BEILICHHBIX BCIIECTB, 110
KOHILIEHTPAIMU PACTBOPEHHOIO KUC/I0Po/1a B Bojie. BbIOOp METOa OUMCTKH CTOUHBIX BOI,
TeXHOIOTHIECKON CXeMBI M COCTaBa COOPY)KeHUH. [ nApaBIu4ecKii pacueT JOTKOB U
Tpy6onpoBo108. BbiGop npuemnoii kamepsl. Pacuer COOPYIKEHUH MEXaHUYCCKOM OYUCTKH

CTOUHBIX BOJ (PELIETOK, MECKOIOBOK, IEPBUUYHBIX OTCTOMHUKOB). Pacuet COOPYIKEHHH



OMOJIOTHYECKOH OYMCTKU CTOUHBIX BOI (8.31:)0’1“6!HK0Bq 61/10(1)I/IHI>TpOB, BTOPHUYHBIX OTCTOMHHUKOB,

wioymioTHuTeNel). Pacuer coopyxenuit juist 00e33apaxuBaHus CTOUHBIX BOJL (XJI0paTOpHOH,

noTka [lapimans, KOHTAaKTHBIX pe3epByapoB). Pacuer coopyskenuit oGpaboTKH 0CaKOB CTOUHDIX

BoJL. IIpoeKTHpOBaHNE KOMIIOHOBKH OYHCTHBIX cOOpyxeHuid. [locrpoenue npoduiei 1BHKEHU

BOJIBI [10 COOPYXKCHHUM, UJIa UJIH CbIPOTO OCauKa. O(l)Ole'IeHI/IC [MOSICHUTEIbHOM 3alIUCKUA U

rpa)uuecKoi YacTH MPOEKTA.

®OH/l OIEHOYHBIX CPEICTB JUI TPOBEJAEHWs] aTTeCTallMd yPOoBHS C(HOPMHPOBAHHOCTH

KOMIIETCHUUHN OG}"—I&IOH.[I/IXCH 0 JUCHHUIIIINHE O(I)OpMHHGTCH OTACIbHBIM JOKYMEHTOM.

7. VAEBHO-METO/IUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUITVIMHBI

7.1. KuurooodecneueHHOCTH

HamnmenoBanue JIMTEpaATyphl. aBTOP,
Ha3BaHHUC, BUJ U3aHUS,
N340aTCJIbCTBO

I'on n3pganus

COOTBCTCTBHH C

KHUTOOBECITEHEHHOCTD
KonuuectBo Hanuuue B
IK3EMILISIPOB JIEKTPOHHOM

U3JIaHUH B oubdimoreke Baly
OHOIHOTEKE
Bnl'V B

¢I'OC BO

)

CHOBHas nuTepaTypa*

BopoHos, 0. B. Bogoorseaenue 1
OYMCTKA CTOUHBIX BOJ : YUEOHHK A5
CTYJEHTOB

BY30B, 00Yy4aIOLLMXCs 110
crneuuanbHoCTH «BoocHaOKeHHE U
BOJOOTBEICHKE)» HAMpPaBIEHHUS
MOArOTOBKH AWIUIOMUP. CHIELUATUCTOB
«Ctp-Bo» / o obut. pex. 10. B.
BopoHoBa. — Mocksa :

ACB, 2009 — 760 c. (55 oK3.).

2009

http://www.studentlibra
ry.ru/book/ISBN97859
30931194 .html

O6opyaoBaHHe BOJOMPOBOAHBIX K
KaHaJIM3aLMOHHBIX COOPYXKEHHH :
y4eOHMK AJIs

CTYJICHTOB BY30B, 00Y4YarOLIUXCs M0
crnielanbHocTH «Patuonann.
MCI0J1b30BAHHWE BOAHBIX

pecypcoB U 00€3BpEKUBAHUE [TPOM.
cTokoB» / b. A. MOCKBHUTHH (U ap.]. —
Mocksa : BACTET,

2011 -296 c. (20 3k3.).

2011

https://www.c-0-
k.ru/library/document/
13669

Jlykunbix, A. A. Tabnauupl 1s
FUJIPaBIMYECKOrO pacyera
KaHaJIM3aLMOHHBIX CETEH

u mokepos no gopmyne akaa. H. H.
[TaBnosckoro : crpas. nocodue / A. A.
JIyKHHBIX,

2011

H. A. Jlykuubix. — Mocksa : BACTET,

https://dwg.ru/lib/3397




2011 — 384 c. (20 5K3.). \

|

JlonoyiHUTEIbHAS JTUTEPATYPA

Ceprnoxpetios, H. C. Dkonorus 2009

OYMCTKH CTOUHBIX BOJ| (hH3HKO-

XMUMHUECKUMHU https://cdnl.ozone.ru/s
meroaamu / H. C. Ceprniokpsiios, E. B. 3/multimedia-
Busbcon, C. B. ['ermaHues, A. A. 4/6012649756.pdt
MapoukuH. —

Mocksa : ACB, 2009 — 264 c. (1 5k3.).

Kuuyurun, B. . BonootBoasiiuue 2011

CHUCTEMbI MPOMBILLIEHHBIX http://www.studentlibra
npeAnpusiTHii : y4eo. ry.ru/book/ISBN97859
noco6ue. — Mocksa : ACB, 2011 — 656 3093761 .html

C.

Jlackos, HO. M. Ilpumeps! pacyeToB 2008

KaHaJIM3aLMOHHBIX COOPYKEHUH :
y4e0. nocodOue

JUISl CTYIEHTOB, 00YUaKOLLMUXCS 110
crneumanbHocTsamM «BonocHabxenue u
KaHa u3alus» U

«PauuoHan. UCrosib30BaHUE BOJH.
pecypcoB 1 006€3BpekKUBAHUE TIPOM.
crokoBy» / HO. M.

Jlackos, HO. B. Boponos, B. U.
Kanuyn. — Mocksa : AnbsiHe, 2008 —
255 ¢. (5 2K3.).

https://e.lanbook.com/
book/167914

7.2. llepuoauyecKue H3JaHUA

l. [luieBast DpOMBILUIEHHOCTD !

(1930 -)
7.3. UnTepHeT-pecypcehbl

http://www.khlebprod.ru
http://www.breadbranch.com
http://foodprom.ru
http://e.lanbook.com
http://biblioclub.ru
www.studentlibrary.ru

€KEMECSUYHbIA HAay4YHO-IIPOU3BO/ACTBEHHbIN KypHaJ

8. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JJUCHHUIIIMHBI
Jlns peanu3alyy JaHHOM JHCUMIUIMHBI MMEIOTCS CHCHMANbHBIC IIOMEIICHHS UIs

IpOBC/ICHHUS 3aHSATUH JICKIIMOHHOI'O THIIA, 3aHATUHN [IPAKTHYCCKOIrO TUIlA, TEKYLICTO KOHTPOJIA 1

HpOMC)Ky’I‘O‘IHOfI aTTECTallhH. ﬂa60paToprle 3aHATUS IIPOBOIOATCA B CHCHH&HI/I?;HpOBaHHOﬁ

ayJIMNTOPUMU.

[lepeyeHb THIEH3MOHHOrO mporpammuoro obecredenus: Windows 7, Microsoft Open

License 62857078; MS Office 2010, Microsoft Open License 65902316.
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