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1. OFbEM JUCIUIIJIMHBI B 3AYETHBIX EJUHUIIAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHX YACOB, BBIJEJTEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
IPEIIOJABATEJIEM U HA CAMOCTOSTEJIBHYIO PABOTY

OO0mast Tpy10eMKOCTh

YacoB 1o yueOHOMY IIaHy
B TOM YHCIIE:
ayAUTOPHBIE 3aHATHS
caMocCTOsTebHas paboTa

JacoB Ha KOHTPOJIb

6 3ET

216

20
187

Pacrlpeue.ﬂelme YaC0B TUCHUILIMHBI 110 KypcaM

Kypc 2
— Hroro
Bup 3ansartuii v PII

Jlexuun 8 8 8 8
IIpakruueckue 12 12 12 12
Hroro ayn. 20 20 20 20
KonrakrHas 20 20 20 20
pabota
Cawm. pabora 187 187 187 187
Yacsl Ha 9 9 9 9
KOHTPOJIb
Hroro 216 216 216 216

Bunb! koHTpONA Ha Kypcax:

DKx3aMeH

ceMecTp

KypcoBoii nmpoexkr

ceMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

2.

Ju—

IpruoOpeTeHne MaTUCTPAHTaMH HaBBIKOB BEIOOPA COBPEMEHHBIX METOJIOB, TEXHOJIOTHH U 000PYAOBAHUS IJIS1 OUHUCTKH
IIPUPOTHBIX U CTOYHBIX BOJ; 3HAHUI HOPMATUBHBIX U 3aKOHOIATENbHBIX aKTOB PD B 001aCTH CTPOUTENBCTBA; OMbITA
IIPOEKTUPOBAHMS CUCTEM M COOPYKEHUH OYMCTKHU IIPUPOJHBIX U CTOYHBIX BOJI.

3. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBI

Hukn (paznen) OI1: | b1.B

3.1 | TpeGoBanus K npeABapUTeILHOI MOAT0TOBKe 00y4Yaloerocs:

3.1.1 [ Teonnpopmarnxa

3.1.2 | UcTopus 1 coBpeMeHHBIE TPOOIeMBI IPHPOI000YCTPOUCTBA F BOJOIIONB30BAHNS

3.1.3 | CpenctBa U TEXHOJIOTUH U3MEPEHUH B TPUPOA000YCTPOICTBE U BOJIOTIONIB30BAHUN

3.2 | JucumminHbl (MOAYJIN) M NPAKTHKH, 1JIA KOTOPBIX 0CBOEHHE JAHHOM IMCUMIJIMHBI (MO1YJIs1) He00X0AUMO KaK
npealiecTByIOLIEE:

3.2.1 | 3amuTa BRITYCKHON KBAIM(HUKAIIMOHHOM PabOTHI, BKIIIOYAs ITOATOTOBKY K IPOIEyPe 3alIUTHI ¥ IPOLEAYPY 3aIIUTEI

3.2.2 | [Ipou3BoaCTBEHHAsI MPAKTHUKA - HAYYHO-HUCCIeioBaTeNbekas pabora (HUP)

3.2.3 | IlpousBoAcTBEHHAS MPEAAUIUIOMHAS TIPAKTHKA

4. KOMIIETEHI[H OBYYAIOIET OCSI, DOPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATLTHHBI
(MOJY.JIST)

ITIK-1 : Crioco0eH ¢opMy/IMpOBATH LeJIM M 3a1a4H HCCJICI0BAHUI, IPUMEHATh 3HAHUS 0 METOIAX HCC/IeJ0OBAHUS IPU
H3Y4YeHHH MPHUPOIHBIX NPOLECCOB, IPH 00C1e10BAHUH, IKCIIePTH3e 1 MOHUTOPHHIE COCTOSIHHUSI IPUPOHBIX 00LEKTOB,
00BbeKTOB BOIOCHAGKEHNUSI U BOIOOTBEACHHUS M BJIMSIHUS HA OKPY:KAIOLIYI0 CPey AHTPOIOIeHHOIi 1eATeJIbHOCTH

I1K-1.1 : 3Haer opranu3annoHHbIE (YOPMBI U CTPYKTYPY YHPaBICHUS HAYYHBIMU HC-CICJOBAaHUAMH, B TOCY/IapPCTBEHHBIX U
JAaCTHBIX HAYYIHO-HCCIIEAOBATENLCKIX OPTaHU3ALMSIX U (prpMax, JOIKHOCTHBIE O0SI3aHHOCTH HAyYHBIX paOOTHHUKOB, TO-PAIOK
OpTaHM3aINY IPOSKTUPOBAHUS U N3bICKAHUH

I1K-1.2 : YMeer pa3pabaThiBaTh IUIAHEL M TEXHHYECKUE 33/IaHUS HA HAYYHO-UCCIICIOBATEIILCKIE H ONIBITHO-KOHCTPYKTOPCKUE
paboTsl

I1K-1.3 : Brageer HaBBIKAMH HCTIOJIB30BAHUSI METOIMK OTOOPA M OL[EHKH MHHOBA-IIMOHHBIX IIPOCKTOB, OLICHKH
OpPHEHTHPOBOYHOM 3(Pp(PEeKTHBHOCTH HAYUHO-NCCIIEOBATEIBCKIX U ONBITHO-KOHCTPYKTOPCKUX PAadOT AJ1st 00BEKTOB
IpUpPo1000yCTPONCTBA M BOJIOIOIB30Ba-HUS

K-2 : Cioco0eH npoBOAUTH MOUCK, NMOJTy4YeHHe, 00padoTKY H aHAJM3 AAHHBIX NO0JEBbIX U J1a00PaTOPHBIX HCC/IEA0BAHUIA,
00cJie10BaHUIl, IKCIIEPTU3BI U MOHMTOPUHIA 00HEKTOB BOJOCHAOKEHUSI U BOTOOTBeIeHHUSI

IIK-2.1 : 3HaeT OCHOBHBIE METOAbI U3YUYCHUS CJIIOKHBIX CUCTEM B obactu HpHpO-Z[OO6yCTpOI71CTBa " BOAOIIOJIb30BaHUA

[IK-2.2 : YMeeT npuMeHSITh OCHOBHBIE /I U METO/Ibl IUTAHUPOBAHUS DKCTIEPUMEHTA

[IK-2.3 : BaameeT HaBBIKAMH [TOCTPOCHHS MAaTEMATHUECKUX MOJICIICH U HACHTH()H-KALMK MX TapaMeTPOB, IIOCTAHOBKH U
MIPOBEICHUS IKCIIEPUMEHTOB, cOOpa, 00-pabOTKK U aHAIHM3a PE3YJITATOB KCIIC-PUMECHTOB

IK-4 : Cioco0eH BBINOJTHATH, KOMIIOHOBOYHbIE PElIEHHsI COOPYKEHU 0UYNCTKH CTOYHBIX BOJI, BHIMOJHATH PacueThl H
BbIOOp 000PYI0BAHHMSA M APMATYPBI

I1K-4.1 : 3HaeT cOBpeMEHHbBIC TEXHUIECKHE W TEXHOJIOTHUECKUE PEIICHHS CO3JaHuUs COOPYKEHUI OUMCTKA CTOYHBIX BOJ

I1K-4.2 : 3HaeT MeTO bl HHXEHEPHBIX PACYETOB, HEOOXOIMUMBIE AJIS TPOCKTHPOBAHMS COOPYKCHNIH OUYUCTKH CTOYHBIX BOJL

IIK-4.3 : YMmeeT OIpeALIATh H€06XO,I[I/IMOG X BCIIOMOTI'aTCJIbHOC TCXHUYECCKOC U TEXHOJIOI'MYCCKOE 060py,Z[OBaHI/IC COOpy)KeHI/Iﬁ
OYHCTKHU CTOYHBIX BOJ

I1IK-4.4 : YMmeeT pacCUYUTHIBATD TCXHOJOTUYCCKUE U TCXHUYCCKNUE PCIICHU S JIMHUN OYUCTKU BOAbI U 06pa60TKI/I ocaJgka

[IK-4.6 : YMeer onpeensaTh CUCTeMy cOOpa U OTBOJIa CTOYHBIX BOJI, 00bEM CTOYHBIX BOJI, KOHIICHTPAIIMIO UX 3arps3HEHUM,
CrocoOBI TIPEIBAPUTEIFHON OYHCTKH, IPUMCHSIEMBIC PearcHThl, 000pYIOBaHUE U allnapaTypy

I1K-4.7 : Bnaneet HaBBIKaMH pacy€Ta M ONPEAEICHUS OCHOBHBIX TApaMETPOB COOPYKEHUM OUHUCTKU CTOUHBIX BOJ

[1K-4.8 : BnaneeT HaBBIKaMH OTIPE/IEIEHUS OCHOBHBIX KOHCTPYKTUBHBIX M KOMIIOHOBOYHBIX PEIIEHUH COOPY)KEHUI OUNCTKU
CTOYHBIX BOJ,

IIK-5 : Crioco0eH pa3padaThIBaTh TEXHOJIOTHYeCKHE H KOHCTPYKTHBHBIE PELICHUS COOPY KEHHIl BOIOMOATOTOBKH H
B0/103200pPHBIX COOPY-KEHU




[1K-5.1 : 3Haer npaBuiIa NpUMEHEHHUS IPOTPAMMHBIX CPEJICTB AJIsl pa3pabOTKH KOHCTPYKTUBHOM CXEMBI 1 OCHOBHBIX
TEXHOJIOTHYECKHUX PEIICHUH COOPYKEHHUH BOIOMOATOTOBKH 1 BO03a00PHBIX COOPY KEHUH

[1K-5.2 : 3naer TpeOOBaHMs HOPMATHBHBIX ITPABOBBIX AKTOB B c(hepe TEXHMYECKOTO PEryIMPOBAaHMS M CTAHAAPTU3AINHI K
BapuaHTaM TEXHOJOTMYECKUX M KOHCTPYKTHBHBIX PEIICHUH COOPY>KECHNH BOJIOIIOTOTOBKH U BOI03a00PHBIX COOPY>KEHUH

ITK-5.3 : 3HaeT coCTaB UCXOAHBIX AaHHBIX [T Pa3paOdOTKH MPOSKTHOW TOKYMEHTAIUH COOPYKEHHUI BOJOMOATOTOBKH
BOJ103200PHBIX COOPYKEHUH

[1K-5.4 : YMeer BbIOMpaTh TEXHUYECKHUE IAHHBIE M ONPECIISTh BAPHAHTHI BO3SMOXKHBIX PEILIEHUI KOHCTPYKTUBHOM CXEMBI
COOPYXEHUI BOJONOATOTOBKH M BOJI03a00PHBIX COOPYKEHUH

IIK-5.5 : Ymeer onpenenste TpeOOBaHMs K 00beMaM M COCTaBY MCXOHBIX IAHHBIX JJIsl pa3pabOTKK MPOEKTHON IOKYMEHTAIUU
COOPYXECHUI BOJJONOATOTOBKH M BOJJ03a00PHBIX COOPYKEHHUI B COOTBETCTBHU C OCOOCHHOCTSIMHU ITPOEKTHPYEMOT0 00bEKTa

ITIK-5.6 : Bnageet HaBbIKaMu cOOpa CBEIEHUH O CYIIECTBYIOIINX U MIPOSKTUPYEMBIX 00BEKTaX ¢ MPUMEHEHHEM COOPYKEHUI
BOJIOTIOJITOTOBKH U BOJI03a00PHBIX COOPYKEHHUH

[IK-5.7 : Bnanmeet HaBBIKaM# (hOPMUPOBAHUS BAPUAHTOB MPOEKTHBIX PEIICHIH COOPYKEHII BOIOIOATOTOBKA H BO1032a00PHBIX
COOpY’KEHUHI

ITK-6 : CniocoGeH pa3padaTsIBaTh KOMIIOHOBOYHBIE PellIeHHsI HACOCHBIX CTAHIUI CHCTEM BOJOCHAOKEHUS U
BO/100TBe/IeHUs1, IPOBOAUTH PacyeThbl U BHIOOP 000Py10BAHMA M apMATYyPbl

[IK-6.1 : 3HaeT HOPMATHBHO-TEXHIYECKYIO TOKYMEHTAIIHIO IO BOJOCHA0KEHHUIO H BOJIOOTBEICHHIO

[1K-6.2 : 3naet npodeccnoHalIbHBIE KOMIIBIOTEPHBIE IPOTPaMMHBIE CPECTBA, HEOOXOJUMBIE JUIS IPOSKTHPOBAHUS HACOCHBIX
CTaHIMH CHCTEM BOJOCHAOXKEHUS U BOZOOTBEICHUS

IIK-6.3 : 3HaeT coBpeMeHHOE 000y IOBAHUE M TEXHOJIOTUYECKIE PEIICHUS HACOCHBIX CTAHIIMI CHCTEM BOJIOCHA0KEHUS U
BOJIOOTBE/ICHUS

[1K-6.4 : YMeeT npuMeHsTh MpodecCHoHAIbHBIC KOMIIBIOTEPHBIE CPEICTRBA I Pa3pabOTKU MPOCKTHOM 1 paboueii
JIOKyMEHTAIIM1 HACOCHBIX CTaHIIUA

ITK-6.5 : YMeer onpe/essth HeOOX0ANMOE OCHOBHOE H BCIIOMOTATEIbHOE TEXHHYECKOE M TEXHOIIOTHYECKOe 000py10BaHHE
HACOCHBIX CTaHI_lI/Iﬁ CHUCTEM BO[[OCHa6)KeHI/DI U BOOOOTBCACHUS

[TK-6.6 : YMmeeT pazpabaThIBaTh U MPEICTABIATH MPE3CHTAIMOHHBIE MATEPHAIIBI 110 TIPOSKTY HACOCHBIX CTAHITUI

[IK-6.7 : YMeeT 000CHOBBIBATH MPHHSATHIE TPOEKTHBIE PELICHNST HACOCHBIX CTAaHIIHN

I1K-6.8 : Brageer HaBBIKaMU BBITTOJTHEHUS pAcUETOB, aHAJIM3a BAPHAHTOB M ONPEIEICHUS] OCHOBHOTO 1 BCIIOMOTATEIILHOTO
000pynoBaHuUs, HEOOXOMMOTO JUIS IIPOSKTUPYEMBIX HACOCHBIX CTAHIMH CHCTEM BOAOCHAOXKEHUS U BOJLOOTBEICHUS

[IK-6.9 : Bnageer HaBbIKaMU ONPEAENICHUSI TEXHOJOTHUECKUX U TEXHUYECKUX PELIEHU HACOCHBIX CTAHLIUNA CUCTEM
BOJIOCHA0KEHU, BKITIOYasi KOHCTPYKTHBHBIC U KOMITOHOBOYHBIC PEIICHUS

IK-7 : Cnioco0eH pyKoBOAUTh: OTA€J10M BOIONO0JIb30BAHUS CIY:KObI IKCILIyaTAllMM MEJIHMOPATHBHBIX CHCTEM; HACOCHOM
CTaHUMEH CJIy:K0bI IKCILUIYATALMM MeJINOPATHBHBIX CHCTEM

IIK-7.1 : 3HaeT cxeMbl KOMMYHHUKAIIUHA HACOCHOM CTaHIIUHU, CXEMBI PACIIOJIOKECHUS TPYOOIPOBOIOB C YCTAHOBJICHHOU apMaTypoit
Y KOMIIEHCUPYIOLIUMHU YCTPOUCTBAMU

[1K-7.2 : 3HaeT ycTpOWCTBO U MpaBUIIa SKCIUTyaTallMd KOHTPOJIbHO-U3MEPHUTENBHBIX TPUOOPOB U CPECTB aBTOMATHKH

I1K-7.3 : YMeeT coBepIIEHCTBOBATh HOBbIE TEXHOJIOTHH M METO/IbI TIOBBIIIEHHsT 3 (heKTUBHOCTH pabOThl HACOCHOM CTaHIMK

I1K-7.4 : YMeeT paccuuThIBaTh apaMeTphl BOA03a00pa U BOJIONOAAYH, BOAHOIO PEKHMA 110 JaHHBIM THIPOMETPUYECKOTO
o0opyioBaHUA U TPHOOPOB

[IK-7.5 : Bnanmeet HaBBIKaMu 00eCTIEYCHHS CBOEBPEMEHHOTO IIPOBEICHNUS TNIAHOBO-TIPEAYTIPEIUTEIHHOTO U KA TATEHOTO
pemMoHTa 000pyIOBaHUSA

[IK-7.6 : Bnanmeet HaBbIKaMu 00eCTICUSHHS COOIOICHHUS TEXHOJIOTHIECKOTO pekuMa paboThl HACOCHOW CTaHITUHI

I1K-7.7 : Brageer HaBBIKaMHU OpraHMU3aIMK padoT 10 3a00py, yueTy, paclpeIeNIeHNIO U II0a4e BOAbI B COOTBETCTBHH C
YCTAQHOBJICHHBIM TJTAHOM BOJIOIIOJIB30BAHUS U KOHTPOJIb UX BBITOJIHEHUS

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJIMHBI (MOIYJIA)

Kon HaumeHoBaHue pa3ienoB u Cemectp / | HacoB | Unaukartopsl | Jlutepatrypa | Hurepaxr. IIpumeyanune
3aHATHUS TeM /BUJ 3aHATHSA/ Kype




Paznen 1. Tema 1. CocTaB n
CBOIiCTBA CTOYHBIX BOJ.
OcHoBHBIE cTaIUM 00padOTKHU
CTOYHBIX BOJI

1.1

Jlexius 1. CocTaB U CBOMCTBa
CTOYHBIX BOJ

CocTaB CTOYHBIX BOJI,.
TexHOTeHHBIC HCTOUYHUKH
3arpsizHeHus. Kimaccuduxarust
3arpsiI3HEHUI CTOYHBIX BOJ U
METO/IbI MX u3BIeueHus. Kiaccer
BpenHbIX (akTopoB. OCHOBHBIE
ctagnu 00pabOTKKM CTOYHBIX BOJ
MeToanl OYMCTKH CTOYHBIX BOJ U
00pabOTKH 0CATKOB
(xmaccugukanus). PazpaboTka u
000CHOBaHHE TEXHOJIOTUYECKIX
CXEM OYHCTKH CTOYHEIX BOJI.
Cxems! ounictkd. Beibop Tuma
orcroitHuka. OnpeneneHue
TEXHOJOTUIECKHIX MapaMeTPOB U
pacdér oTcroitHuKa. Be16op
METOJIa UHTEHCU(DHUKALIUH €r0
paboThl. YTOUHEHHE
TEXHOJOTHUCCKON CXEMBI.

/JTex/

I1K-4.1 K-
4.3 I1K-4.7
IK-1.1 ITK-
1.3 IK-2.2

J1.2J11.3
J1.4J11.5
JI1.6J12.1
JI2.2J12.3
J12.4J12.5
3334 35 56

1.2

ITpakruueckoe 3ansrue 1.
Onpenenenue pacuéTHBIX
pacxongoB KOC

Pacxonwl ctounbiX Boa. Beigaua
3a/1aHus K KypCOBOM ITPOEKT.
Pemenue 3amau 1o onpeeneHuo
PacxXo0B OT JKUIIBIX 3aCTPOEK U
TIPOMBIIIJICHHBIX IPEINPUITHHN, &
TaK ke 00IIero MpuToKa K
KaHAJIM3aI[MOHHOW OYHCTHOU
ctanuuu. I'paduk npuroxa
crounbix Boa k KOC. Ouenka u
aHaJN3 TEXHOJOTUI OUUCTKH
DKO0JIOT0-3KOHOMHUYECKas OLICHKa
COBPEMEHHBIX TEXHOJIOTUH
OYHCTKH CTOYHBIX BO/I.
CHUCTEeMHBIN aHAJIU3 TEXHOJIOTHH,
000pYyIOBaHUS U CXEM OYHCTKH
CTOYHBIX BOJI. BeiOOp MeTona
00e3BpEeKMBAHNS 3aTPA3HEHAI
CTOYHBIX BOJI. PacueTsl.

Mp/

I1K-4.2 T1K-
4.31IK-2.2
IK-2.3

JI1.1J11.2
JI1.3 J11.4
J1.5
J.6J12.1
J12.2712.3
J12.4
JI2.5J13.1
39233 354 36

1.3

CamocrosrensHas pabdora 1.
HopmaTuBHas 6a3a cirycka
CTOYHBIX BOJ] B BOIOEM
Pabora ¢ «IIpaBumaMu oxpaHsl
BOZOEMOB OT 3arpsA3HEHUS
CTOYHBIMH BOJIAMUY.

/Cp/

10

I1K-4.1 IIK-
4.3 I1IK-4.6
IK-1.1 K-
1.3 TIK-2.1
IK-2.3

J1.2J11.3
JI1.4J11.5
JI.6J12.1
J12.2712.3
J12.4
JI2.5J13.1
0133 54 56




1.4 CamocrosrensHas padora 2. 10 I1K-4.2 T1K- J1.2J11.3 IK-3
Pacuér pacxo 0B CTOUHBIX BOJ] OT 4.3 TIK-4.4 JI1.4 J11.5
HACEJIEHHOTO IyHKTa [TK-4.6 T1K- JI1.6J12.1
PacuéTsl o onpenencHuo 4.7TIK-1.1 JI2.2J12.3
Pacxo/10B OT KUJIOH 3aCTPOUKHU U [K-1.3 TIK- 2.4
TIPOMBIIIIIEHHBIX TPEITPHUITHIA. 2.2 JI2.5J13.1
Pacuér u moctpoenne rpaduka 3133 34 36
nputoka ctouHbx Boa k THC.

Ornpenenenue pacuéTHON
npousBoputenbHocTu KOC.
/Cp/

1.5 CamocrosrenbHas pabdora 3. 5 [IK-4.3 TIK- JI1.2J11.3
DKOJIOr0-3KOHOMHUYECKAs OLIEHKA 4.4 TIK-4.6 JI1.4 J11.5
COBPEMEHHBIX TEXHOJIOTUH ITK-1.2 TIK- JI1.6J12.1
OUYUCTKH 1.3 TIK-2.1 J12.2J12.3
DKOJIOr0-3KOHOMHUYECKAs OLICHKA J12.4
COBPEMEHHBIX TEXHOJIOTUH JI2.5J13.1
OUYHCTKH CTOYHBIX BO/I. 213354 35
CHCTEeMHBIH aHATM3 TEXHOJIOTUH,
000pYyIOBaHUS U CXEM OYHCTKH
CTOYHBIX BOJT
/Cp/

1.6 CamocrosrenbHas pabdora 4. 5 [1K-4.1 I1K- JI1.2 J11.3
Komnonoska coopyxenuit KOC 4.71IK-1.2 JI1.4 JI1.5
TunpaBnuyeckuii pacuér ITK-1.3 TIK- JI1.6J12.1
BHYTPHIIIONMAT0YHBIX 2.11IK-2.2 JI2.2J12.3
koMMyHHKauid. CocTaBieHue J12.4
BBICOTHOI CXEMBI ABHKEHUS JI2.5J13.1
CTOYHBIX BOJI 110 COOPY>KEHUSAM U 2233 54 36
IJTaHA TPACChl OUMUCTHBIX
COOPYKEHHM.

/Cp/

1.7 CamocrosTenbHas padora 5. 10 ITK-4.2 TIK- JIT.1JI1.3
Pacuérsl o BEIOOpY MeTOzA U 4.31IK-1.2 JI1.4 JI1.5
TEXHOJIOTUH OYHUCTKU CTOYHBIX BOJL [1K-2.1 JI1.6J12.1
Brimonnenue pac4€ros no J2.2J12.3
OIIpeAEIIeHIIO HEOOX0 MO 2.4
3¢ PEKTUBHOCTH OYUCTKI CTOYHBIX JI2.5J13.1
Boa Ha KOC 923324 36
/Cp/

1.8 CamocrosTenpHas padora 6. 10 [TK-4.1 IIK- JIT.1JI1.2
Bri160op cocTaBa OUNCTHBIX 4.4 TIK-4.7 JI1.3711.4
COOpY>KEHHI U COCTABIEHUE IIK-1.3 TIK- JI.5
TEXHOJIOTUYECKOM CXeMbl OUUCTKU 2.1 JI1.6J12.1
CTOYHBIX BOJT J2.2J12.3
Ion6op coctaBa coopyKeHH 2.4
OYHCTKU CTOKOB TI0 HEOOXOAUMOI JI2.5J13.1
3¢ EKTUBHOCTH OYHCTKH. 223354 35
CocraBieHue OI0K-CXeMbI 26

OYHCTKH
/Cp/

Paznen 2. Tema 2.
HNHHOBalIMOHHBIE TEXHOJIOTUH
OYHCTKH CTOYHBIX BOJI.
Coopy:keHusl 100YHCTKH
CTOYHBIX B0




2.1

Jlekuus 2. IHHOBAIIMOHHBIE
TEXHOJIOTUH OYHCTKHA CTOYHBIX BOJ
0O030p 1 BBIOOP TEXHOJIOTHH U
obopynoBanusa. Pu3muKo-
XUMHYECKHE TEXHOJIOTHU U
ammapaThl U1l OYUCTKA CTOYHBIX
Bo/I. OCHOBBI (PH3UKO-XUMHUUECKOM
OYHUCTKU CTOYHBIX BOA. MeToIbI
yIAJICHUS U3 CTOYHBIX BOJL
OTJCIEHBIX KOMIIOHEHTOB.
CoopyKeHUs TOOUHCTKH CTOYHBIX
BOJ

Bronoruueckie npyapl JOOYHCTKA
CTOYHBIX BOJI C €CTECTBEHHOH H
HCKYCCTBEHHOM a3panuei.
Buopeakropsl ¢ pa3IHYHBIMU
BHJaMH 3arpy30K. OUibTphI ¢
36pHUCTON 3arpy3KOH.
CopOuMOoHHbIE METOAUKU U
¢otarms. MeTo1p! HaCHIICHUS
OYUINEHHBIX CTOYHBIX BOJI
KUCIIOPOJIOM.

/J1ex/

I1K-4.2 T1K-
1.2 TIK-2.1

J1.2J11.3
J1.4J11.5
JI.6J12.1
JI2.2J12.3
J12.4 J12.5
3334 35 36

2.2

[Ipaxruueckoe 3aHsarue 2.
O6e33apaxrBaHie OYUIIEHHBIX
CTOKOB

IIpoekTupoBanue u pacyet
3JIEKTPOJIM3HBIX YCTAHOBOK.
IIpousBoau-TeNbHOCTD
3eKTpoian3Hoi. BoaHo-conesoe
X0341cTBO. TexHonornyeckuit
pacyer u IpOEKTUPOBAHHE.
YcTaHoBKa 1eKapOOHU3AIMH BOJIBI
Cl-annonmnpoBanueM. Y3en
KUCIIOTHOW JIeKapOOHHU3AIIHH.
CoueBoe X035CTBO.
OnexrponusHeii Moayns. Cucrema
JI03UPOBaHUsI THIIOXJIOPUTA
Hatpust. Coopy>KeHHUs JOOUYHUCTKI
CTOYHBIX BOJ

PacueT Guonoruueckux mpyaos ¢
€CTECTBEHHOM MIJIM UCKYyCCTBEHHOM
asparmeit. PacueT 6Gmopeakropa.
Pacuet QpuabTpOB ¢ paznuIHBIMH
BUJAMU 3arpy3KU

Mp/

I1K-1.3 K-
2.11TIK-2.2
IK-2.3

JI1.1J11.2
JI1.3 J11.4
J1.5
JI.6J12.1
J12.2712.3
2.4
JI2.5J13.1
9233 54 56

23

CamocrosrensHas padora 7.
Coopy’KeHUsI TOOUMCTKI CTOYHBIX
BOJ

PacueT OHMOJI0rHYECKIX MPYAOB C
HCKYCCTBEeHHOH aspauueil. /Cp/

10

I1K-4.2 T1K-
4.6 IIK-1.1
IK-2.1

J1.1J11.2
JI1.3J11.4
J1.5
JI1.6J12.1
J12.2J12.3
2.4
J12.5J13.1
9233 34 36

Paznen 3. Tema 3. KauecTtBo
MOBEPXHOCTHBIX BO/. OCHOBHBIE
METOIMKH 0CAKIACHHUS U
puabTpanuu




3.1

Jlexums 3. KauecTtBo
[IOBEPXHOCTHBIX BOJ

KonTtpons kauectBa Boabl (KKB).
HopmatuBHBIE OCHOBHI yITyUIICHUS
KauecTBa BOJbl. XMUMUYECKUN
COCTaB, (pu3MIeCcKue, XUMUICCKHUE,
OMOJIOTHYECKIE CBOMCTBA BOJIHI.
Kputrepuu xauectsa BOJbL.
TexHosornueckre noka3arenu
KavecTBa BOJBL. TexXHOMOrHYeCKUit
anann3. OCHOBHEIE METOIUKH
OCax<1eHHsI U PUIBTPALIH
TeopeTnueckue OCHOBEI IIpoliecca
y/IaJIeHus B3BEIICHHBIX BEIIECTB
ocaxxieHHeM. Pa3miuHbie BUIIBI
ocaxeHus. Teoperuueckue
OCHOBBI 00paOOTKH BOJIBI
¢norarmeit. OcHOBEI 00paboTKH
BOJIbI (PUIBTPOBAHHEM.
OUIbTPOBAHUE B TOHKUX
neperoponkax. O0beMHOE U
IJIEHOYHOE (PUIBTPOBAHHE.

Y nanenue npumeceil BOAbI
PEarcHTHBIM OCaXKICHHEM.

/JIex/

I1K-4.1 K-
4.2 TIK-4.4
I1K-4.6 I1K-
4.7TIK-1.1
IK-2.1

J1.1J11.3
J1.4J11.5
JI.6J12.1
JI2.2J12.3
2.4
JI2.5J13.2
9354 35 56

32

IIpakruueckoe 3aHsTue 3. Metoapl
aHaju3a M OlleHKA KayecTBa
TIPUPOJTHBIX BOJT

HopmatuBHBIE JOKYMEHTHI O
OpraHM3alMK KOHTPOJIS KauyecTBa
Boibl. [IpaBrmita ot6opa pod
Bozbl. [Ipumensiemoe
aHaTUTHYeCKOe 000pYJOBaHHE.
TpeboBaHus, TPEABABIIEMBIC K
HCTIOJb3YEMBIM B aHAJIN3€ BOJIBI
METOJMKAM aHaIu3a 1
nabopaTopusm,
CHENAATA3UPYIONIMMCS B 00JI1aCTH
AHATUTHYECKOTO KOHTPOJIS
KauecTBa Boabl. Pacuer
OTCTOHHMKA C TOHKOCIIOMHBIMHA
MOJTyJISTMHU

PaccmaTpuBaroTcs pa3iauuHble
KOHCTPYKIIMH TOHKOCIIOMHBIX
Monyineil. Ha koHkpeTHOM
MIpUMEpPEe PACCMAaTPUBACTCSI pacyeT
OTCTOHHHKA, 000PYIOBAHHOTO
TOHKOCJIOWHBIMH MOJTYJISIMH U
CUCTEMOU Paccpe0TOYCHHOTO
cOopa OCBETICHHOI BOJBI.

Mp/

I1K-4.1 IIK-
4.6 1IK-4.7
IK-1.2 IIK-
2.1 TIK-2.2

J1.1J11.3
J11.4J11.5
JI1.6J12.1
J12.2712.3
2.4
JI2.5J13.2
3023324 36

33

CamocrosTenpHas padora 8.
TeXHUKO-IKOHOMHYECKOE
000CHOBaHUE TEXHOJIOTHH
BOJIOTIOATOTOBKA

AHamn3 UCXOIHBIX JAHHBIX JIJIS
MIPOCKTHPOBAHUS. DKOHOMHYECKOE
CpaBHEHHE BapHAHTOB I10
IIPOBEICHHBIM 3aTpaTaM. Beroop
TE€XHOJIOTUH BOJO-IIOATOTOBKU U
BOJIOUCTOYHHKA.

/Cp/

IK-1.2 IIK-
1.3TIK-2.2
I1K-2.3

JI1.1J11.3
JI1.4J11.5
JI.6J12.1
J12.2712.3
2.4
JI2.5J13.2
9233 54 56




34 CamocrosrensHas padora 9. 8 I1K-4.2 T1K- JI.1J11.3
KomrioHoBKa coopykeHHid B 1.2 JI1.4 JI1.5
3/IaHUW CTAHIIMU BOJIOMOITOTOBKU JI1.6J12.1
OcoOeHHOCTH KOMIIOHOBKH J12.2712.3
COOpY>KEHHI TIpeABaPUTEIbHOM 2.4
OuYHUCTKU BoAbl. KoMmoHOBKa JI2.5J13.2
COOpYKEHHIA TI0 00paboTKe 22235435
ocaJika. 26

/Cp/

3.5 CamocrosTenbHas padota 10. 8 ITK-4.7 I1K- JIT.1JI1.3
Mertobl aHaIM3a U OL[EHKA 1.1TIK-2.2 JI1.4 JI1.5
KadyecTBa MPUPOJHBIX BOJ [K-2.3 JI1.6J12.1
AHaIUTAYECKHE METOIBI J12.2 J12.3
OIpEJEIIEHUSI OCHOBHBIX J12.4
IoKa3aTeJiell KaueCcTBa BOABIL. JI2.5713.2
[IpumMeHnsieMoe aHaNUTHUECKOE 223324 36
obopynosanue. [IpaBuia otoopa
1po6 Bobl. CriocoObI
BOJIOMOJTOTOBKH.

/Cp/

3.6 CamocTrosrenbHas pabora 11. 10 ITK-4.3 T1K- JIT.1JI1.3
Mertop! aHanM3a KauyecTBa 1.1TIK-1.2 JI1.4 JI1.5
TIPUPOJIHBIX BOJ [IK-1.3 IIK- JI1.6J12.1
Br160op MeTon0B 1 2.1 TIK-2.2 J12.2 J12.3
TEXHOJOTHIECKIX CXeM 00pabOTKH IK-2.3 2.4
NIOBEPXHOCTHBIX BOA. CUCTEMHBII JI2.5713.2
MOJIXOJT K BEIOOPY BOJOOUMCTHBIX 92 33 D4 56
TEXHOJIOTUH.

/Cp/

3.7 CamocrosrenpHas padora 12. 8 [1K-4.2 TIK- JI1.1JI1.3
Pacuet ckopbIx GUIBTPOB 4.3 TIK-4.7 JI1.4 JI1.5
PaccmaTpuBaroTcs pa3inuHbie ITK-2.1 K- JI1.6J12.1
KOHCTPYKIUH CKOPBIX (QHIBTPOB C 2.2 JI2.2J12.3
TsKenou 3arpyskoid. Ha npumepe J12.4
OJTHON KOHCTPYKIIMU JI2.5J13.2
paccMaTpuBaeTCs OOIIUI pacyer 22 33 54 36
CKOporo (GuiIbTpa u
TUJPaBIMYECKUH pacueT
JPEHAXHBIX CHCTEM Pa3InYHOTO
THUTIA.

/Cp/

3.8 CamocrosrenbHas padora 13. 10 IK-4.1 IIK- JI.1J11.3
PacueT GpuUABTPOB C MiaBaromICH 4.71IK-1.2 JI1.4 J11.5
3arpy3Koi [K-2.2 JI1.6J12.1
Haetcs xpatkuit 0030p J2.2J12.3
KOHCTPYKUUH (QUIBTPOB C 2.4
TJIaBaIOICH 3arpy3Koi, JI2.5J13.2
ocobeHHOCTel ux padbotel. Ha 229354 36
KOHKPETHOM TpUMEpPE
paccMaTpuBaeTCs pacyueT ABYX
KOHCTPYKUHUH (UIBTPOB C
TIJIaBaIOIeH 3arpy3Koi — ¢
(UIBTPOBAaHHEM CHU3Y-BBEPX U
CBEpXY BHH3.

/Cp/

3.9 CamocrosrenpHas padorta 14. 9 [1K-4.4 T1K- JI1.1JI1.3
Pacuer ocetnuTens co cioem 1.2 TIK-2.1 JI1.4 JI1.5
B3BEIICHHOTO 0CaJIKa [K-2.3 JI1.6J12.1
PaccmatpuBaroTcst OCHOBBI JI2.2J12.3
pacueTa OCBETJIUTENIEH pa3IuYHbIX J12.4 J12.5
koHCTpyKuuii. Ha ogHoM mpumepe 023324 36

JIaeTCs MOJHBIN pacyeT
OCBCTIIUTECIIA.

/Cp/




3.10 CamocrosrensHas pabora 15. 10 I1K-4.3 TIK- J1.3J11.4
Pacyer coopyKeHHit 110 TOOUUCTKE 1.3 TIK-2.2 JIL.S
ITUTHEBOH BOJBI COpOIIME Ha JI1.6J12.1
aKTMBUPOBAHHBIX YIIIAX JI2.2J12.3
PaccmatpuBaroTcst mpuMepbl 2.4
peanu3anuu CopOIMOHHOM JI2.5J13.2
JIOOYHCTKU BOJIBI, TPUBOJIUTCS 2233 54 36
MIpUMep pacdeTa HECKOJIbKUX
KOHCTPYKUH# COPOILIMOHHBIX
(UITBTPOB, aHATM3UPYIOTCS
0COOCHHOCTH HX PabOTHI U
JKCIUTyaTaluu

/Cp/

3.11 CamocrosrenbHas padota 16. 10 [TK-4.7 I1K- JIT.1JI1.3
CoopyxeHust 1 000pyJOBaHUE IS 1.1 TIK-1.3 JI1.4 J11.5
OYHUCTKHU MPUPOTHBIX BOJ [1K-2.1 TIK- JI1.6J12.1
HHuTeHCcHbuKaIus nporecca 2.3 J2.2J12.3
KOHBEKTHBHOM KOAryJIsil1u J12.4 J12.5
npumeceit Boasl. Pacuer 31323354
CMeCHUTeIeH 1 KaMep 26
xJombeoOpa3oBanus. Pacuer
OTCTOMHUKa, (h1oTaTopa u
OCBETJIUTENS CO CIIOEM
B3BEIICHHOTO OCAJIKa.

Watencnouxanms paboTsl
COOPYXEHUM JIsl OCBETIICHUS
BOJIBL.

/Cp/

3.12 CamocrosrenbHas padora 17. 10 JIT.1JI1.3
CoopyxeHust 1 000pyIOBaHUE IS JI1.4 JI1.5
OUYHUCTKHU MPUPOTHBIX BOJ JI1.6J12.1
KoHcTpykiiu cKopbix GHUIBTPOB, J2.2J12.3
pacnpenenuTeNbHbIe JPEHAKHBIE J12.4
CUCTEMBL. JIByXIIOTOYHBIE JI2.5713.2
(UIBTPBI, CBEPXCKOPHIE. 92 33 54 36
KoHCTpyKIMH HAITOPHBIX
(UIBTPOB C 3ePHUCTOH 3arpy3KOii.

/Cp/

3.13 CamocTosrenbHas pabora 18. 10 ITK-4.2 TIK- JI1.3J11.4
Pa3paboTka BOJIOOYHCTHBIX 2.1 JIL.S
KOMIIJIEKCOB JI1.6J12.1
Pa3paboTka BEICOTHOH CXeMbl J2.2J12.3
BOJOOYHCTHOIO KOMILJIEKCA. J12.4
ITnomanxka ctanumuu JI2.5713.2
BOJIONOATOTOBKH. OOBEMHO- 3233 34 36
IUTAHUPOBOYHBIC PEIICHUS,

KOMMYHHKAIIHH.
BcnomoraTenbHBIE COOPYKEHUSL.
/Cp/

3.14 CamocrosarenbHas padora 19. 12 [1K-4.7 I1K- J1.3711.4
OnTumusanus paboTbl 1.1 TIK-2.1 JIL.S
BOJOOYUCTHBIX KOMIUIEKCOB JI1.6J12.1
OnTuMu3anyst OTAEILHBIX J12.2 J12.3
TEXHOJIOTUYECKUX MPOIECCOB J12.4
OUUCTKYU BOAbIL. V3yueHue JI2.5713.2
MIPUMEPOB ONTUMH3AINN PabOTHI 3233 34 36

BOJIOOYHCTHBIX KOMILICKCOB.
CuctemMbl aBTOMAaTHYECKOTO
VIpaBIICHUS BOJOOYHCTHON
cranuueit. /Cp/

Paznen 4. Tema 4. MemOpaHHble
TEXHOJIOTHH B BOJONOAT0TOBKE.
IloBTOpPHOE HCNIOJIL30BAHUE
NPOMBIBHBIX BO M 00pa0oTKa
0Ca/IKOB BOIOIIPOBOIHBIX
cranuuii. Ode33apakuBaHue
NPHUPOIAHBIX BOJX




4.1

Jlexuus 4. MemOpanHbie
TEXHOJIOTUH B BOJIOTIOATOTOBKE
[Ipoueccsr MeMOpaHHOTO
pasaeneHus: o0IIre CBEeCHNS,
KIaccuuKarys, 001acTb
NIpUMEHEeHUs. MaTepuansl A
H3TOTOBJICHUS MEMOpaH U UX
cBolicTBa. TexHomornyeckue
CXEMbI OYHCTKH IPUPOAHBIX BOJ C
IIPUMEHEHHEM METOJI0B MHUKpO-,
yIBTpa-, HAHO(PUIBTPAIINU U
o0paTHOro ocMoca.
BoznoouncTHbIe KOMILIEKCHI €
HCIIONIF30BaHIEM MEMOpPaHHBIX
ycranoBok. IloBropHoe
HCIOJb30BaHUE IPOMBIBHBIX BOJ U
00paboTKa 0CaTKOB BOJO-
TIPOBOJHBIX CTAHIIUH

BrnusiHue kauecTBa IPOMBIBHBIX
BOJ1 Ha BOJIOMCTOYHUKU U paboTy
OUHCTHBIX COOPYKEHUH.
TexHONIOTHYECKIE CXEMBI B COCTaB
coopyxeHuil. EcrectBeHHbIE U
HCKYCCTBEHHBIE METOIBI
00pabOoTKH OCATKOB. Y THITH3AIIHS
0CaJIKOB BOAOIPOBOIHBIX
CTaHIIMH.

6e33apaxuBaHKe IPHPOIHBIX BOJ
MeToabl, XapaKTepUCTUKH,
YCIIOBUSI IPUMEHEHUS,
JOCTOMHCTBA M HEJJOCTATKH.
XnopupoBaHHe, XUMHU3M
nponecca. ['unoxmopur, Cxema
MI0JIyYEeHHUs], IPUMEHEHHE.
OsonnpoBanne. Y P-o0aydeHwe.

/Jlex/

I1K-4.1 K-
4.2 TIK-1.1
IK-1.3 IIK-
2.11IK-2.2
IK-2.3

J1.1J11.3
J1.4J11.5
JI.6J12.1
JI2.2J12.3
J12.4 J12.5
3334 35 36

4.2

IIpakruueckoe 3ansTHE 4.
MeMOpaHHBIE TEXHOJIOTHH B
BOJIOTIOJTOTOBKE
PaccmatpuBaroTcs pa3nuuHble
KOHCTPYKIUH U BapHaHTHI
KOMIIOHOBKH MEMOpPaHHBIX
yCTaHOBOK. J1J11 3aJaHHOTO
Ka4yecTBa BOJbI MOAONPAETCS
TEXHOJIOTHYECKAS CXeMa,
BBIOHpaeTCs PEXXUM PabOTHI U
BBINOJHACTCS pacueT
yIbTpaduIbTpanoHHOH
ycraHoBku. PacueT coopyxeHuil
10 00paboTKe MPOMBIBHBIX BOJI U
ocajka

Jlist pa3snmugHBIX cxeM 00paboTkH
MTOBEPXHOCTHBIX BOJ IPUBOAUTCS
IIpUMEp pacyeTa CHCTEMBI
ITOBTOPHOTO HCTIOJIE30BaHHS
IIPOMBIBHBIX BOJI CKOPBIX
¢unbTpoB. [IpuBoaaTCS IpUMEpEI
pacdeToB M IOAOOPA COOPYKEHUI
110 00paboTKe OcaKa: pe3epByaphl
-yCpEeIHHUTEIH, CTYCTUTEIIH,
LEeHTPU(DYTH, GUIBTPHI-IPECCHI.

Mp/

ITK-4.1 K-
4.2 TIK-4.3
I1K-4.4 TIK-
4.6 I1IK-4.7
IIK-1.2 TIK-
2.11TIK-2.3

JI1.1J11.3
J11.4J11.5
J1.6J12.1
J12.2712.3
J12.4
JI2.5713.2
39233 34 36




43 CamocrosrensHas pabora 20. 5 I1K-4.1 K- JI.1J11.3
MeMOpaHHbIE TEXHOJIOTUU B 4.3 TIK-1.3 JI1.4 JI1.5
BOJZIOTIOATOTOBKE [IK-2.3 JI1.6J12.1
Martepuans! A1l U3TOTOBICHUS JI2.2J12.3
MeMOpaH U UX CBOWCTBA. 2.4
ITony4yeHne CHHTETUYECKUX JI2.5J13.2
MeMOpan. TpaHcmiopT B 0122233035
MeMOpaHax: KIaccupukarus, 26
IBIKyIue cuibl. HepaBHOBecHas
TepMoAnHaMHUKa. TpaHCIIOpT depes
nopucTsie MeMOpansl. OneHka
Ka4yecTBa MCXOJIHOM BOJbI,
oJJaBaeMoi Ha MeMOpaHHBIE
yctaHoBku. [IpeaBapurenbHas
00paboTKa BOJIBL, IOAaBaeMoOn Ha
MeMOpaHHbIE YCTaHOBKH.

OCHOBHOE H BCTIOMOTATEIFHOE
o0opyaoBaHNEe MEMOPAHHBIX
YCTaHOBOK.

/Cp/

4.4 CamocrosTenbHas padora 21. 2 [TK-4.2 TIK- JIT.1JI1.3
Pacuer ycTaHoBOK 23 JI1.4 JI1.5
00e33apa)KUBaHUs BOJbI JI1.6J12.1
IIpuBonsATCS XapaKTEpPUCTUKI J2.2J12.3
MeToza 00e33apakuBaHNs BOJBI J12.4
030HOM, CBEJICHUSI 00 030HATOPAX, JI2.5J13.2
MIPUMEHSIEMBIX B OTCUYECTBCHHON 1 213253 236
3apyOCIKHOMN TPAKTHKE.

[TpuBoauTCS MpHMep BBIOOpA O3B
030Ha JUIsI IEPBUYHOTO
(BTOPHUYHOTO) 030HUPOBAHHUS,
pacdeT KoJIYecTBa 030Ha,
HEO0OXO0IMMOTO JUIs
o0e33apaKuBaHus BOJbI,
TIPOM3BOTUTCS ITOI00P 030HATOpA
U pacdeT CHCTEMBI OCYIIIKU
BO31yXa. Tak ke IpOu3BOAUTCA
pacyeT KOHTaKTHON KaMephl U
YCTPOMCTB pacrpeesieHus: 1
JUCTIEPTHPOBAHUS 030HO -
BO3YIIHOH CMECH.

Mp/

4.5 CamocrosTenbHas padora 22. 10 [TK-4.7 I1K- JIT.1JI1.3
Pacuer ycTaHOBOK 1.1 TIK-1.2 JI1.4 JI1.5
00e33apaKUBaHUs BOJbI [1K-2.1 TIK- JI1.6J12.1
XopaTopHbI€ YCTaHOBKH. 2.3 J2.2J12.3
KoncTpykiuu ycraHOBOK J12.4
XJIOPUPOBAHUS BOJIbI JKUIKUM JI2.5J13.2
XJIOPOM, THIIOXJIOPUTOM HAaTpusi U 92 33 54 36
KaJIBIIMS, THOKCHIOM XJIOPA.

O6e33apaxrBaHUE BOJIBI
yIIBTPadUOIETOBBIM H3ITyUYEHHEM.
CrienianbHble METOAbI
00e33apaKuBaHUS BOJIBI.

/Cp/

Paznen 5. IloaroroBka u caaua
IK3aMeHa

5.1 IToaroroBka u caada 9 ITK-4.1 T1K- JIT.1JI1.2

3au€ra /JKk3aMeH/ 4.2 TIK-4.3 JI1.3J11.4
[1K-4.4 TIK- JI1.5

4.6 1IK-4.7 JI1.6J12.1

IK-1.1 IIK- J12.2712.3
1.2TIK-1.3 2.4

MK-2.1 IIK- JI2.5J13.1
221IK-2.3 JI3.2

31323354

35 26




6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

KOHTPOJIbHBIE BOITPOCHI U 3AJAHW S JJIS ITPOBEAEHN S DK3AMEHA:

1. CocraB U CBOWCTBa CTOYHBIX BOJ.

2. TexHOTreHHbIE UCTOUHUKH 3arpsI3HEHNUS.

3. Kinaccuduxanus 3arps3HEHUH CTOYHBIX BOJ M METOJIBI X M3BICUCHUSL.

4. Kitacchbl BpeIHBIX (h)aKTOPOB CTOYHBIX BOI.

5. OcHoBHbIe TIONTOKEeHUS «IIpaBUIT OXpaHBI BOJOEMOB OT 3arpsi3HEHUH CTOYHBIMHU BOJIAMH

6. YcnoBus cItycka CTOYHBIX BOJI B BOJoeMbl. HopMaTHBBI KauecTBa BOABI BOJOEMOB MTUTHEBOTO U KyJIbTYPHO-OBITOBOTO
BOJIOTIOJIb30BAHHUSI.

7. YcnoBus CIycKa CTOUHBIX BOJ B BogoeMbl. HopMaTHBbI kKauecTBa BOJIbl BOJOEMOB PHIOOXO3SIICTBEHHOTO BOJIOTIONB30BAHUSI.
8. Kputepuu oieHKH 3arpsi3HEHHOCTH CTOKOB.

9. OxpaHa BOI0EMOB OT 3arpsi3HEHHI CTOYHBIMU BoJamH (naiite onpenenenue mnokazaresnsim [IIK, ITAC, JIIIB, ux pacyer).
10. Onpenenenrie HEOOXOAUMOMN CTENIEHN OUYUCTKU CTOUHBIX BOJ 10 OCHOBHBIM ITOKa3aTeNsIM.

11. CamoouutiieHue BojoeMa U (pakTopbl, BIUSIONIUE Ha MPOIECC.

12. KucnopoaHsrii 6axaHc Bogoema, (pakTopsl, BIUSAIOIINE Ha KICIOPOJHBIH PEXXUM BOJOEMA.

13. PacueTHble pacxoibl CTOYHBIX BoA, ocTynaromux Ha KOC, ux onpeneneHue.

14. MuHepanmsanust 3arps3HeHui. [Iporecchl HUTpU(HUKAIMT U ICHATPU(PHKAINN B OYUCTKE CTOYHBIX BOJI.

15. 3amaun OYMCTKH CTOYHBIX BOA. [Iporiecchl, HCMoIb3yeMble TIPpU 00paboTKe CTOYHBIX BOJI.

16. MeToabl OYHCTKH CTOYHBIX BOJ. OCHOBHBIE CXEMbI OUHCTKH.

17. ®U3UKO-XMMUYECKHE TEXHOJIOTHH U aIapaThl sl OYUCTKUA CTOUHBIX BO.

18. OcHOBBI (PM3UKO-XUMHIYECKON OUMUCTKI CTOYHBIX BOJ. METOBI yAAICHHS 3 CTOYHBIX BOJ OT/AEIBEHBIX KOMIIOHEHTOB.

19. TeopeTnueckue OCHOBBI OMOJOTHYECKOH OUYHCTKA B CBOOOTHOM 00BEME.

20. AKTHBHBIH WJI, COCTaB U OCHOBHBIE (ha3bl €ro pa3BUTHS. 3HAUEHHUE JUISI OUUCTKU CTOUHBIX BOJI.

21. TeXHONIOrM4eCKUE CXEMbI OUUCTKA CTOKOB B a9POTEHKAX.

22. A3poTeHKH, KaccH(HUKAINS, OCHOBHBIC CXEMBI PaOOTEHI.

23. KoHCTpyKIMU a9pOTEHKOB, IPUHINM PabOTHI U pacuéra.

24. CucteMbl a’pany WIOBBIX cMecel B adpoTeHkax. OCHOBHBIC HANPABJICHHS HHTCHCU(DHUKAIUN PA0OTHI a3palliOHHBIX
COOPYXKEHHI.

25. buonoruyeckue npy/sl JOOYUCTKH CTOYHBIX BOJ C €CTECTBEHHON U UCKYCCTBEHHOU a’spanueil.

26. buopeakTopsl ¢ pa3IMYHBIMHU BUAAMU 3aTPy30K KOHCTPYKIMH, TPUHLIUI pabOTHI.

27. OUNbTPHI ¢ 3epHUCTOM 3arpy3Koi. Kimaccudukanus, KOHCTPYKIHH.

28. CopOrrioHHbBIe METOIMKA U (hioTanusi. OCHOBHBIE CXEMBI OUHCTKH.

29. MeTop! HACHIICHUS OUUILCHHBIX CTOYHBIX BOJ] KICIOPOJIOM.

30. DK0JIOr0-3KOHOMHUYECKAs OLIEHKA COBPEMEHHBIX TEXHOJIOTUI OUUCTKA CTOUHBIX BOJI.

31. CucTeMHBIH aHATN3 TEXHOJIOTHIA, 000PYIOBAHUS M CXEM OYHCTKHA CTOYHBIX BOJI.

32. Berbop meTona 00e3BpeKHUBAHIS 3aTPA3HEHNI CTOYHBIX BOJ.

33. IHHOBaIMOHHBIE TEXHOJIOTUH OYHUCTKU CTOUHBIX BOJI, CXEMBI, 00J1aCTh IPUMEHEHUSL.

34. O0e33apaxuBaHUE CTOYHBIX BoJ. OCHOBHBIC METOBI X TOCTOMHCTBA M HEIOCTATKH.

35. IlpoekTupoBaHKE NNEKTPOIU3HON yCTAaHOBKH, JOCTOMHCTBA U HEIOCTATKU MeToa. BoHO-coneBoe X03iCcTBO, YCTaHOBKA
JeKapOOHM3AINY BOABI, 33JICKTPOIIB3HBIA MOAYIIb, OCHOBHBIEC MOJOXKEHHUS 110 PACUETY.

36. HageskHOCTh (PyHKIIMOHUPOBAHUSI KOMILICKCOB OYUCTKH CTOYHBIX BOJI. OIICHKa CTaOMIBHOCTH M 9KOJIOTUYECKOH HAJIKHOCTH
OYHCTHBIX KOMITJICKCOB.

37. BelcoTHasl cxeMa JBHKEHHs CTOYHBIX BOA 10 coopyxkeHuaM KOC, Ha3HaueHue, MIPUHIUI OCTPOCHUSL.

38. IlaH Tpacchl OUUCTHBIX COOPYKEHUH, BHY TPUILIOIAI0YHbIE KOMMYHHUKALIUH.

39. Xumuueckne nokasaresib kauecTBa Bo bl Kitaccudukariyst mpupoanbix Boa (mo O.A. Anekuny).

40 dusznueckue oKa3aTesd KauecTBa BObIL.

41. OueHka KauecTBa BOJIBI AJISl XO3AUCTBEHHO-TUTHEBOTO BOJJOCHAOKEHHUSI.

42. XuMUYecKuil cOCTaB IPUPOIHBIX BOJ U (PaKTOPBI, BIHSIOMINE Ha ero (POpMUPOBAHHE.

43. O6mas kiaccuuKamys MeToI0B 00pabOTKU IPUPOTHBIX BOJ.

44. TexHOIOIMYECKUE CXEMBI YIyUIICHUS KAUECTBA BOJBL.

45. Kputepuu 1y BEIOOpa TEXHOIOTHUECKOH CXeMBI M cOCTaBa coopykeHui. CHCTEeMHBINH OJX0 K BBI-00pY BOJIOOYHCTHON
TEXHOJIOTUH.

46. OCHOBHBIE peareHTHBIE CXEMBI YITyUIIeHNS KauecTBa BOJIBI, IPHUMEHSAEMbIE B BOIOIIOITOTOBKE.

47. Be3peareHTHBIC CXeMbI HOATOTOBKU IIPUPOIHON BOMBL

48. TeopeTnyeckue OCHOBBI KOAryJIsILIMK B3BECH B CBOOOJHOM 00beMe BOJIbI, Kakue (GakTophl BIUSIOT Ha MPOLIECC KOATYJIALUH B
obOBeme.

49. KoHTakTHas KOaryJsIys, e OTIHIUTEIbHbIE 0COOCHHOCTH.

50. ®axropsl, BIUsIOmKE Ha 2()PEKTUBHOCTD KOATYJISALHH.

51. MeTo/bl HHTEHCU(HUKAIINY MIPOLIecca KOATyIISIIMU ITPH 00pabOTKe MaJOMYTHBIX, IBETHBIX, XOJOAHBIX BOA.

52. PeareHTHI, IpUMEHsAEMBIE TIPH PEareHTHOH 00paboTke BOJBI, NX CBOWCTBA M XapaKTePHCTHKH, JOCTONHCTBA, HEJJOCTATKH,
COBPEMEHHBIC KOATYJISIHTHI.

53. ®noKyISHTHI U UX POJIb B IIPOLIECCe YIyULIeHUs! KauyecTBa BObI.

54. PeareHTHOE X03sCTBO. CXEMBI, 000pyJOBaHNE U TPEOOBAHMUS K YCTPOICTRY.




55. Cmecurenu, KaMepsl XJIONbE0OPa30BaHUs, KOHCTPYKIIMH M IPUHIUI PaOOTHIL.

56. PerynupoBanue 3¢ GEeKTUBHOCTH IIEPEMELINBAHUS B CMECUTEISIX M KaMepax XJI0MbeoOpa3oBaHus.

57. TeopeTuuecKue OCHOBBI OCAXKAECHUS B3BECHU U3 BOJbl OTCTAUBAHUEM.

58. TMapameTpsl BIUSAIONIME HA CKOPOCTH OCAXKIECHHS YaCTHUI] B CBOOOTHOM 00BEME.

59. Knaccugukauusi OTCTOMHUKOB U 00J1aCTh UX IPUMEHEHHUSI.

60. PagnanbHble 1 TOHKOCIIOIHBIC OTCTOHHNKN. O0ONacTh NPUMEHEHHUS, IPUHIUIT PaOOTHI U pacyera.

61. TeopeTnaeckre OCHOBBI OCBETIICHHS BOJBI B CJIOE B3BEIICHHOTO Ocajka. [IpuHIHI paboTH OCBETIHTE-JICH.

62. OcBeTnuTeNu ¢ B3BEIICHHBIM ocaakoM. [IpuHnum paboTs! 1 pacyera. TexHOIOTHYECKHE TTOKAa3aTEH.

63. [IpuHuun paGoThl U yCTPOICTBO KOHTAKTHBIX OCBETIHTEIEH.

64. Y nanenne nmpuMeceil BogsI MeToioM ¢utotanyi. KOHCTpYKInH 1 IpUHIMI paboTH! (GI0TaTOPOB.

65. TeopeTnueckue OCHOBBI OCBETICHHS BOIBI (DMIIBTPOBAHHUEM.

66. Knaccudukauus ¢punsTpoB. YcnoBus ux npuMeHenus. [lapamerpsl GuibTpoBaHusL.

67. dunprpyromye 3arpy3ku. Bus! n TpeOoBaHus, IPEABSBIIEMbIE K HUM.

68. Cxopble GUIBTPHI U UX IpEeHAKHBIC YCTPOHCTBA.

69. O6BeMHOE U TOBEPXHOCTHOE (DMIBTPOBAHUE, (DHIBTPOBAHUE B TOHKIX MEPETOPOIKAX.

70. CymsocTb Teopuu GuiIbTpoBaHust MuHIa.

71. ®unbTpsl ¢ mIaBarollel 3arpy3koil. X npeumMyiecTsa 1 HEAOCTATKHU.

72. be3peareHTHOE OcBeTiIeHHE BOBL. CyIIHOCTh IPOLIECCa, CXEMBI U YCTaHOBKH.

73. Mennennsie pmibTpbl (M®). KoHcTpyKTHBHBIE 0COOCHHOCTH, MPUHLIMT paboThI U pacyeTa.

74. Pereneparyss M®. ['uapaBandecKuil peIXJIUTENb, IPUHIIAI paOOTHI K pacyeTa.

75. be3pearenTHas o6beMHast ¢pubTpanus. CyIIHOCTh, IPEUMYIIIECTBA H HEOCTATKA. KOHCTPYKIIMN M IPHHITUIT paOOTHI
THAPOIHIKIOHOB.

76. IIpoueccsl MeMOpPaHHOTO pa3/eIeHHs.

77. ObnacTv IPUMEHEHHS MUKPO- M yIbTPaHAHO(UIBTPAIIK B BOJOIIOATOTOBKE.

78. O6nacTn NpUMEHEHHUsT 0OPATHOTO U MPSIMOTO OCMOCA, dJEKTPOANANIN3a, MEMOPAHHOHN TUCTHIUISIINH B BOJOMOTOTOBKE.
79. MatepHabl UCTIONb3yeMbIE AJISI MUKPO-, YJIbTpa- M HAaHO(DUIBTPAIIMOHHBIX MeMOpaH, pa3Mepsl IOp U 3a/1epKUBAIOIIAs
CIOCOOHOCTb MaTepUaoB.

80. TexHOIOTHYIECKHE CXEMBI OUYNCTKH IPHPOIHBIX BOI C IPUMEHEHHEM METOIOB MHUKPO- U yIbTPa-(QHUIbTPAINH.
43. TexHOIOTHUECKUE CXEMBI OYUCTKU IPUPOIHBIX BOJ C IPUMEHEHHEM METOJI0B HAHODHUIBTPAI[MH B 0OPAaTHOTO OCMOCA.
44. KoHcTpykunu MeMOpaHHBIX alapaToB sl yIbTpaduibTpauy 1 o6paTHOro ocMoca.

45.TpeboBaHus MpeABABIICMBIE K BOJIC IOCTYIIAIOIISH Ha 00paTHOOCMOTHYECKUE yYCTAHOBKH.

46. [IpueMsbl, UCTIONB3YEMBIE JUIS 3alIUTHl 00PaTHOOCMOTHYECKIX MEMOpaH 0T 00pa30BaHMs KPUCTATUTNIESCKHIX (OMOIOTHYECKUX,
KOJUIOMTHBIX, OPTaHUYECKHUX) OTJIOKEHHH. THTMOUTOPBI 0cagKo00pa3oBaHuUsI.

47. KoHueHTpanoHHast OJISIPH3aLHs, CIIOCOObI €€ CHIKECHHUS.

48. CeneKkTHBHOCTH MEMOpaH, ee ONpeeICHHE.

49. Heo6x01MMOCTb JOOYHCTKH BOAOIPOBOIHON BOABI B 3AaHHUAX, TEXHOJIOIUH, JOCTOMHCTBA U HEAOCTATKH.

50. Kareropuu cTokoB 00pa3yroIuxcs Ha CTAHIIUU BOJOMOATOTOBKH.

51. 3arpsi3HEHUS, COAEpIKaIIHecs B IPOMBIBHOM BOJIE CKOPBIX (DMIIBTPOB U KOHTAKTHBIX OCBETIIMTEICH.

52. TexHomorngeckas cxeMa 00pabOTKH IPOMBIBHBIX BOJ (PHIBTPOBATBHBIX COOPYKEHHUI IPH OAHOCTYIIEHYATOH U
JBYXCTYTEHUaTOH TEXHOIOTHH OYUCTKU MPUPOTHBIX BOJ.

53. Bo3BpaTHbI€ IPOMBIBHBIE BOJbI B TEXHOJIOTUH OYHCTKU MIPUPOAHBIX BOJI.

54. CpoMicTBa OCaaKOB U3 OTCTOMHHUKOB M OCBETIIMTEIIEH CO CIIOEM B3BEIIEHHOIO 0CaJIKa.

55. Metoabl 06pabOTKH OCaKOB B €CTECTBEHHBIX YCIOBHSIX.

56. TexHosornueckrue cxeMbl 00pabOTKU U 00E€3BOKHUBAHUS OCAIKOB.

57. YTunuszauus ocaaKkoB CTaHLIIMU BOJAONOATOTOBKU.

58. IIpuHIUNBI KOMIIOHOBKH CTAHLUU BOJOIOATOTOBKY.

59. OnTuMu3anus TEXHOJIOTHYECKUX CXEM BOJOIIOATOTOBKH.

60. Metozpl 00e33apakiMBaHNs BOJbI, UX IPEUMYIIECTBA U HEJOCTaTKH.

61. XnopupoBaHue BOJbl, JOCTOMHCTBA U HEJOCTATKU METO/IA.

62. O30HIPOBaHKE BOJBI, XUMH3M Iporecca. O01acTh IPIMEHEHUS, TPEUMYIIECTBA U HEJOCTATKU IIPOIIecca.

63. Y®-ne3undexunst Boabl. bakrepunuHbie ycTaHOBKH, CXEMBI, IPHHIMI PaOOThI, JOCTOMHCTBA U HEJJOCTATKH.
64. I'unoxyopuT, cxema MoJiy4eHusi, IpUMEHEHHE, yCTaHOBKH, JOCTOMHCTBA U HEJIOCTATKH.

65. MeToap! HHTEHCH(HUKAIIMN TIPOIIECCOB 00e33apakBaHuU.

Komrurexr OmteToB [uist 9k3aMeHa. XpaHUTCS B OyMaKHOM BHJIE Ha COOTBETCTBYIOIIEH kadeape. [TommexuT exeroqHomy
OOHOBIICHHIO M TIEPEYTBEPXKICHNIO. UHCIIO BAPHAHTOB OMIIETOB B KOMIUICKTE HE MEHEE YHCIa MaTHCTPAHTOB HA SK3aMeHe.

Pemenue 3agau

3anmaua 1. Onpenenuts pacdyerHsle pacxoasl KOC.
3agaua 2. PaccunTaTh KOHIEHTpPAIMU 3aTPA3HEHUI CTOYHBIX BOJ.
3anada 3. OnpenenuTb HEOOXOAUMBIE CTENEHU OUYUCTKUA CTOYHBIX BOJL.
3amauda 4. [TomoOpaTh TEXHOJIOTHUIO OYUCTKH CTOYHBIX BOJI.
3agaua 5. Paccunrtars 6uoiormyueckie Ipyasl ITyOOKOH JOOUUCTKH C €CTECTBEHHOI! a’panueil IpH ClIeAyIOUIUX HCXOJHBIX
JTAaHHBIX: CPETHMIA CYTOUYHBIN pacxoa cToYHbIX Boa 60000 m3/cyT; BITKmonH nocTynaromux cTouHbIX BoJ 20MI/iT; TpeOyemast
BITKnomH ounimeHHoN BOABI 6 MI/J; CpeaHss TeMIlepaTypa CTOYHBIX Box tetoM 20°C; 3umoit 11°C.
3amaga 6. Paccunrats Onosormyeckie Ipyas! ITyOOKOH JOOUYHCTKHI ¢ HCKYCCTBEHHOHN adpanueil mpH CIeAyIOIIIX HCXOXHBIX
JIAaHHBIX: CPEIHUM CYTOYHBIN pacxoa cToYHbIX Boa 67200 m3/cyT; BIIKnonH nocTynaromux cTouHbIX BoJ 15 mr/in; Tpebyemas




BIIKmoH o4nIIeHHOM BOABI 7 MI/II; CpeqHss TeMIIepaTypa CTOYHBIX BOJ B IMyAax 3uMoit 4°C.
3amada 7. PaccuuTarh COOpY)KEHHS MPYIOBON CUCTEMBI Ipu 00bEMe cTokoB 430 M3/cyT, T0/10BOi 00BEM CTOKA C YyUETOM
koaddurmenta 3amaca pasHoro 1,3 paer 204035 m3/rox, camkenne BITK20 ¢ 5000 mo 30 mr/m.

3amaya 8. OnpenenuTs 006EM ad9POTCHKOB-BBITECHUTENCH IIPH CICIYIOMINX HCXOIHBIX JaHHBIX: CPEIHUN CYTOYHBIH Pacxox
ropojackux ctouHbix Bog 200000 m3/cyT; BIIKmomH moctynaromux ctogHbix Boa 200mr/m; Tpedyemas BITKmonH ounineHHoi BOIbI
15 mr/n; 1,4.
3agaya 9. PaccunrtaTh BRICOKOHATPYKaeMbIi OMOGMIBTP (a3pOQHIBTP) MPHU CIACTYIOIINX HCXOAHBIX TAHHBIX: PACXOJl CMECH
MPOM3BOJICTBEHHBIX M OBITOBBIX CTOUHBIX BOX 19232,64 m3/cyT; npuBenéaHoe uncio xureneir 56199 gen; BIIKmonx
MOCTYMAOMUX CTOYHBIX Box 216,14 Mr/x; Tpedyemast BITKmouH, ounmenHoit Bogsl 15 MI/m; cpemHss TeMIiepaTypa CTOYHBIX BOJ
sumont 9,3°C.
3amada 10. PaccuntaTh KameabHbIH OMOQHIBTP MPH CICAYIONIMX UCXOJHBIX JaHHBIX: pacxoa cTouHbIX Box 900 mM3/cyT.,
BIIKmomH mocTtynatommx cTo9HbIX Box 200 mr/m; Tpedyemast BITKnoma ounineHHO# Boabl 18 MI/it; cpefHsis TeMIiepatypa
CTOUHBIX BOJ 3uMoH §°C, cpemHe-rofoBas Temneparypa Bozgyxa 5°C.
3amava 11. PaccuntaTh adpOTEHKH-HUTPHU(PHUKATOPHI MPH CIECAYIONIMX MCXOMHBIX MAHHBIX: pacxo] CTOYHBIX Boa 12000
M3/cyT., conepKaHIe aMMOHHUIHOTO a30Ta B HcxoxHOI Bose Ca=150 mr/m, B ounmmenHoit Ct=3 mr/mn, Temueparypa 20 °C, 3HaueHHE
pH=8.4, KoHIeHTpaIHs PaCTBOPEHHOTO KICIOPO-Aa 4 MI/I.
3amaua 12. PaccuntaTh adpoOHBIN cTaOMIM3ATOp aKTUBHOTO WIIa TMPH CIEAYIOLUIMX MCXOAHBIX NaHHBIX: KomuuecTBo wmia
10 t/cyT, xoHueHTparws Ca=6 /11, 30pHOCTE S=25%, pacxon Q=1666, M3/cyT.

3agava 13. [Ipu ananu3e npoO BOJABI M3 MOBEPXHOCTHOTO MCTOYHUKA MOJYYCHBI CICAYIOUINE PEe3yNbTaThl: MyTHOCTh — 10
MT/71, IBeTHOCTH 25° P-C, 3amax 4 6amra, pH — 7,7, xkene3o - 5-mr/i, okucisieMocts — 20 Mr/1, odmiee MUKpoOHOe 4rcio — 5000.
OnpenenuTs HeOOXOAUMOCTD YITYUIIeHUsT KauecTBa IMUTHEBON BOJIBI, METOIbI OUMCTKH.

3amaua 14. Ilpu xoarynsauuu Boxbl 00beMoM 10M3 MCTONB30BaH CEpHOKUCIBINA amtoMuHuil. [Ipu npoOGHO# koarymsauuu
YCTaHOBIICHO, YTO HaWTy4Inuid addexr Habmronaercs mpu nodaeienun 4 mi 1% pactBopa koarynsara 250 M Bojabl. Paccunrars
HE0OXOMIMO€e KOJIMYECTBO CEPHOKUCIIOTO AFOMHIHIS, HEOOXOMMO AT KOAryJ ALK YKa3aHHOTO 00beMa BOJIBI.

3agaua 15. Paccunrats HEOOXOAMMOE KOJIMYECTBO CYXOTO KOAryJsiHTa IpH ero mo3e 2,0 MI/I Ui yAaleHHs B3BCIICHHBIX
Y KOJUTOUAHBIX yacTull u3 500 i1 BoJpI.

3anmaya 16. B 0,5 M3 pactBopa conepxkutcst 25 Kr KanbIMHAPOBaHHOUM conbl Na2CO3. Beipa3suTh KOHIIEHTPAIHIO
pacTBopa, I0THOCT paBHa 1,05.

3amaua 17. AHanu3 celpoit Bobl cinenyromuil (B mr/n): Na+=73,6; Ca2+=74,7; Mg2+=19,5;NH4+-3,8; SO42-=231,8; CI-
=59,0; NO2-=0,03; NO3-=0,98; ’K0=5,33 mr sxs/i1; [1]0=2,24 mr 3kB/1. [IpoBEepUTH TOYHOCTH BBHIMOJHEHHS aHATTN3A.

3amaga 18. J)KecTKOCTD CBIPOH BOIBI COCTABISIET 4 MT 3KB/II, a comepskaHue Kaiupus paBHO 60 Mr/n. Ompenenuts
MarHHeBYIO KECTKOCTb M COJIEPYKaHWE MAarHUs B BOJE.

3amada 19. KadecTBO ChIpO# BOMBI XapaKTepU3yeTcs CIeAYIOMMMHU TaHHbIMK : JKO=5 mr aks/1, Ku/k =2000 Mr 5KB/11.
Onpenenutsb XKCa, XK u dKMg B mr sx/11, ecim KO/ 2KMg.

3agaua 20. Ckonbko KyOHUECKIX METPOB HYXKHO B34Th 25%-T0 pacTBOpa MOBApEHHOI CONM MIOTHOCTHIO 1,19, 4T06BI
npurotoButh 10 M3 Oosee pa3baBICHHOTO pacTBOpa 3TOM CONM KOHIEHTpauuen 5% u 1/
3amaga 21. B 1,5 M3 Boxsr pactBopero 0,015 T xmopuctoro Hatpus. OnpenenuTs KOHIICHTPAIIO PacTBOpa B I/T U T
9KB/M3.
3anaua 22. [Ipn ananu3e peyHOH BOJBI YCTAHOBIICHO CIEIYyIOLIEe COAEpKaHUEe B Hel MOHOB, Mr/i: Na+=52,2;
Ca2+=57,4; Mg2+=18,0; SO42-=161,8; C1-=35,0. Beipa3utb coCTaB BOJbI B MT 3KB/J.

3amaua 23. JIns BOZOOYMCTHOM cTaHIMU Mpou3BoauTenbHOCThIO 115000 M3/cyT momoOpath 37eKTposn3epbl Ipu
MEPBUYHON J103€ XJI0pa —SMI/JI., BTOPHYHON — 2 MI/JI.

3amaga 24. PaccunTaTh y3e1 KHCIOTHOH AEKapOOHU3BIMH BOIBI IIPH CIEAYIOIINX MCXOAHBIX MaH-HBIX: pacxox Boxsl 10
M3/4; MEeNIOYHOCTh BOABI MT 3KB/JI; YACNBHBIN pacxoj Bo3Iyxa Ha Jerasanuio M3 Ha | M3 oOpabaTsiBaeMoi BOABI; BpeMs
Jera3alil MHUH.

3amaga 25. PaccunrtaTh CONEPacTBOPHUTENH MPH CYTOYHOM MOTPEOICHHH THITOXJIOPUTA HATpHs Ha cTaHmuu 750 Kr 1mo
SKBUBAJICHTHOMY XJIOPY WM 250 K Ha KaXKJOU U3 YETBIPEX 3IEKTPOJIU3HBIX MOAY-JIel. MakcumalbpHas IpOU3BOIUTEIbHOCTD
OJTHOTO MOAYJISL IpH ero paboTe B popcupoBaHHOM peskuMe 330 Kr 9KBUBAJIEHTHOTO XJI0Pa B CYTKU IO MACIIOPTHBIM JaHHBIM.

3amada 26. pacueTHBIN pacXo/ OYUCTHBIX COOPYXKEHUH MmomHoN Ononormdeckoir ounctku Q=250000 mM3/cyT, ounieHHAas
ctouHas Boga uMmeeT BITK=25 mr/n. PaccunTaTs HIOYIIOTHUTEIH.

3agava 27. PaccunrtaTh, Kakas 4acTh Wia 110 00beMy yAaiseTcs B BUae (yrata, U OnpenenuTh KaecTBO (hyrarta, eciau Ha
HEHTPUPYTUPOBAHUE TIOAACTCS W BIAKHOCTHIO 96,8%. BiiaxxHOCTh 00e3B0skeHHOTO Mita 80%, 3 (PEKTUBHOCTH 3aIepKaHUS
B3BEILIEHHBIX BewecTB 28%.

3amada 28. OleHUTE KauecTBO XJIOPUPOBAHMS BOIBI HA BOJOMPOBOHOMN CTAaHIMK: MUKpOOHOE yucio — 50 B 1 M1, Koyu-
WHJIEKC — 2, OCTaTOYHBIN xJ10p — 0,7 Mr/1, 3amax xyopHbIi 1 Oamt. [laiTe 3aKTi09eHue 0 BO3MOXKHOCTH UCTIOB30BaHUS BOJIBL.




6.2. TeMbl NUCbMEHHBIX padoT

2 Kype
KypcoBoii npoekr «CoopyKeHHs OYUCTKU U JOOUYUCTKH CTOUHBIX BOJI

TeMbI KypcOBOIO IPOEKTa:

1. CoopykeHHs OYUCTKU U TOOUUCTKH CTOUHBIX BOJ cena KpacHorapaeiickoe B PecryOnuke Ansires.

2. Coopy»KeHHsI OUMCTKI U JJOOUYUCTKU CTOYHBIX BOA 1ocelika beictporopekuii Tanuuckoro paiiona PoctoBckoit oGnacTH.

3. Coopy:KeHHs OYHCTKU M JIOOYHCTKH CTOYHBIX BOJ rocenka JKupHoB TanuHckoro patioHa PocToBckoit obmacTw.

4. CoopyXeHUs OUHCTKH B JOOYHUCTKU CTOYHBIX BOA ropoaa Jly6oska Jly6oBckoro paifona Bonrorpaackoit obmactu.

5. CoopyskeHHsI OUUCTKU U JJOOUYUCTKU CTOYHBIX BOJ ropoja 3afoHcka Jlnnenxoil 00macTy.

6. Coopy»KeHHs OUMCTKI U JJOOUYHCTKU CTOUHBIX BoA ropona Kponotkin KpacHonapckoro kpast.

7. CoopyKeHHs OYHCTKU M JTOOYHCTKH CTOYHBIX BOJI cTaHMIEI HoBO3010TOBCKAast CeMHKapakopckoro paioHa PocToBckoii o6macTi.
8. CoopyskeHHsI OUUCTKU B JJOOYUCTKH CTOYHBIX BOJ ITOceKa AIOTHHCKHI PocTOBCKO# 06macTy.

9. Coopy»KeHHs! OUMCTKI U JJOOUYMCTKU CTOYHBIX BOA 1ocelika ['opHsnkuii benokanureenckoro paitona PocroBckoii obactu.
10. Coopy>XeHHUs OYICTKA ¥ JOOYHUCTKH CTOYHBIX Box Hocenka Capxen LlumisiHckoro paiiona PocToBckoif obmacTi.

CocraB KypcOBOIO MPOCKTa:

1. PACYETHBIE PACXO/IbI CTOUYHBIX BOJJ HACEJIEHHOI'O [TYHKTA.
1.1 Pacxoj X03HCTBEHHO - OBITOBBIX CTOYHBIX HACEIEHHOTO MMyHKTA.
1.3 Onpenenenune pacuetHbix pacxoaos KOC.
2. KOHLIEHTPALIMS 3ATPA3HEHMI CTOYHBIX BOJI.
2.1 KoHIeHTpamms 3arpsa3HeHNI CMeCH X03.-OBIT. U IIPON3BOACTBEHHBIX CTOYHBIX BOA, MocTymnaronmx Ha KOC.
2.2 PacyeT 5KBUBaJICHTHOTO YHCJIA JKUTEIJIEH.
3. PACYHET CAMOOYHNIIEHM A BOOAOEMA-ITPUEMHUKA OYNHIIEHHBIX BOJ.
3.1 Pacuer nponecca cmenienust CB ¢ Bonoii Bonoema.
3.2 Onpenenenne HEOOXOAUMON CTETIEHH OUYUCTKU CTOYHBIX BOJI.
4. BBIbOP METOAA U TEXHOJIOTMN OYUCTKM CTOYHBIX BO/
4.1 Texnonoruueckas cxema ouuctku CB.
4.2 Pacuer ¢ dexruBHOCTH ouncTKM CB 10 BRIOpaHHOI cxeMe.
5. COOPYXXEHM ST MEXAHUYECKOI OUMCTKU CTOYHBIX BOJI.
5.1 PacueT npuemMHON Kamepbl
5.2 Pacuer peneTok-apoOnIIoKk
5.3 PacueT neckoI0BOK U MTECKOBBIX OYHKEPOB
5.4 PacueT nepBUYHBIX OTCTOMHHUKOB
6. COOPYXXEHM S BUOJIOTUYECKOM OUMCTKU CTOYHBIX BOJI.
6.1 BricokoHarpy»xaemblie 6no(mIBTPHI (a3poGhIIBTPEL). (A3POTEHKN).
6.2 PacueT BTOPUYHBIX OTCTOWHUKOB.
7. OBE33APAXKMBAHUWE OYNIIEHHBIX CTOKOB
7.1 IlpoexTupoBaHUE U paCUeT EKTPOIU3HBIX YCTAHOBOK
7.2 TIpon3BOAUTENBHOCTD MEKTPOIU3HOM
7.3 BonHo-cosieBoe X035iCcTBO. TEXHOIOIrHYECKHA pacueT v MPOCKTUPOBAHUE
7.3.1 YcranoBka nexkap6onnzanmu Boasl Cl- aHHOHHPOBaHHEM
7.3.2 Y3en KUCIOTHOH JeKapOOHH3aIUH
7.3.3 ConeBoe x035HCTBO
7.3.4 DnexTponu3Hbiid Moy «Xmopade» YI-25MK
7.3.5 Cucrema J03UpOBaHMsI TUIIOXJIOPUTA HATPUS
8. COOPYXXEHIA JOOUNCTKIM CTOYHBIX BOJ
8.1 Pacuet 6MOJIOTMUECKUX TPYIOB JOOUUCTKU CTOUHBIX BOJ
9. KOMIIOHOBKA CTAHIIMN OYMCTKHN CTOYHBIX BO/I (ueprex)

Bormpocsl k 3a1munTe KypcoBOro NpoeKTa:

1. Lenp 1 3a1aun KypcOBOTO TPOEKTA.

2. VcxoHble AaHHBIE AT IPOSKTUPOBAHUSL.

3. Onpenenenue pacuetHbix pacxoaos KOC.

4. Metoauka pacueTa 3arpsiI3HEHUN CTOUHBIX BOJL.

5. YcnoBus cmycka CTOYHBIX BOJ] B BOZOeMbl. HopMaTHBEI kauecTBa BOIHI.

6. [lepeuncnute GakTopbl, BAUAIOLIME HA CAMOOUHUIIEHHE BOJIOEMA.

7. Kucnopoasslit 6ananc Bogoema, HhakTopsl BIUSIONINE HA KUCIOPOJHBINA PEXKUM.

8. 3amaum ouMTKH CTOUHBIX BOX. [Ipomecchl, Hcmoab3yeMble IpH 00paboTKe CTOKOB.

9. 13 KakuX OCHOBHBIX OJIOKOB COCTOSIT TEXHOJIOTHYECKAst CXeMa OUUCTKH CTOYHBIX BOJ.
10. Kpurepuu BbIGOpa COOpyXKEHHH TEXHOIOTHYECKOH CXEMBbI OUHCTKH.

11. HazoBuTe BcrioMoraTeIbHBIE COOPYKECHHUS, BKIIOUCHHBIE B TEXHOJIOTHIO OYHCTKH, NX Ha3HAYCHHUE.
12. Aranu3 3(h)()eKTHUBHOCTH OYHCTKH.

13. KoHCTpyKIMsL, IPUHIUIT paOOTHl M yCIOBUS IPUMEHEHHSI TECKOJIOBOK.




14. TIponecchl ocaxaeHUs B3BECH B OTCTOMHUKAX.

15. TexHONMOrnYeCcKue CXEMbI OUUCTKH CTOKOB B a9POTEHKaX.

16. KoHCTpYKIMH a3pOTEHKOB, IPUHIIHIT PA0OTHI, OCHOBHBIE ITOJIOKEHHUS TTO0 PAcUEeTy.

17. NocronHcTBa MeTOa 00€33apaKUBAHNUS ITyTEM HIICKTPOIIH3A.

18. YcTaHOBKH BOJHO-COJIEBOIO XO3SIMCTBA CTAHIIMH.

19. YcnoBus TOOYHCTKA CTOYHBIX BOJI.

20. bronormyeckue Npyabl, THIH, HA3HAYEHHS, IIPHHITAIT paOOTHI.

21. NaTencuduxanus padboTsl COOPYKEHUI CTaHIHN.

22. IlnaH Tpacchl OYUCTHBIX COOPYKEHUH, BHY TPUILIONIA/I0YHBIE KOMMYHHKAIIMH, IOTEPU HATopa.
23. BeicoTHas cxema JBMKEHHS CTOUHBIX BOJ 110 coopykenusm KOC, Ha3HaueHue, MPUHIIKIT TOCTPOCHHUS.
24. CxeMbl IepeKavKy 0CaJlka Mo CTaHIINH.

25. HopMaTHBHO-J0MYCTUMBIE PACCTOSHUSI MEXKIY COOPYKEHUSIMH CTaHLIUH.

26. HopMaTHBBI [T CTaHIUH, pabOTAIOIINX HA TIOJIHYIO OYHCTKY CTOKOB.

BelnosnnsaeTrcs KypcoBoi IPOEKT MaruCTPaHTOM MHIUBUYaIbHO 110 PyKOBOJCTBOM IIPENOJaBaTelsl BO BHEAY IMTOPHOE BPEMs,
camocTtosaTenbHo. CpoK caun 3aKOHYEHHOW paboThl Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBAacTCs B 3anaHuu. [locne nmposepku u
J0pabOTKU yKa3aHHBIX 3aMEUaHUi, paboTa 3aIlUIIaeTCs C OLEHKOH.

6.3. IIpouenypa oneHUBaHHUS

2 Kypc

Onenka copMUpOBaHHOCTH KomreTeHImi y MaructpantoB HUMU Jlon 'AY u BeICTaBlIeHHE OLICHKH IO OTACTHHON TUCIATUTHHE
BEJIETCS CIEeIYIONM 00pa3oM:

- IJIA MaruCTpaHToOB 3a09HOMI q)OpMLI O6y‘{CHI/IH HUTOrOBas OLICHKA I10 JUCLUMIUIMHE BBICTABISAETCS MO S-TH GaJlbHOI crcTeMe
OILICHKH, a 3aTCM IICPCBOAUTCA B OLICHKU «OTJIMYHO», «XOPOLIO», KyAOBJICTBOPUTCIIBHO», «HCYAOBJIICTBOPUTCIBHO)

Bricokuil ypoBeHb OCBOEHHSI KOMIIETEHIINH, HTOTOBasl OLIEHKA 110 JUCIHUIUINHE «OTIMYHO»: IITyOOKO U MIPOYHO YCBOMI
IporpaMMHBII MaTepua, HCYEPIBIBAIOIIE, TOCIEA0BATENBHO, YETKO U JIOTUYECKU CTPOWHO €r0 U371araeT, yMeeT TECHO yBA3bIBATh
TEOPHIO C TPAKTHKOH, CBOOOIHO CIIPABISIETCS C 3ajadaMH, BOIIPOCAaMH U IPYTHMH BUIaMH IPIMEHEHHSI 3HaHUH, TIpIYeM He
3aTpyJHSACTCSA C OTBETOM IPHU BUAOU3MEHEHUH 33IaHUM, UCTIONB3YyeT B OTBETE MaTepuall MOHOTpaUIEeCKoil TUTepaTyphl,
HPaBUILHO 00OOCHOBBIBAET PHHSATOE PELICHUE, BIIAJCET PA3HOCTOPOHHUMH HABBIKAMHU M IIPUEMaMU BBITIOJIHEHHS TIPAKTHYECKHUX
3aga4. CHCTEMHO M IIIIAaHOMEPHO paboTaeT B TEUEHUH CEMECTpa.

IloBblIIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIIMM, UTOTOBask OLEHKA T10 AUCLMIITIMHE «XOPOLIO»: TBEPJO 3HAET MaTepHUall, [PaMOTHO
U 110 CYILECTBY M3JIaraeT €ro, He JOIIyCKas CyIECTBEHHBIX HETOUHOCTEH B OTBETE HAa BOIPOC, IIPABUIILHO IIPUMEHSET
TEOPETHYECKHE TOJIOKEHUS IPU PELICHNH MPAKTHYECKIX BOIIPOCOB U 33aJa4, BIaAeeT HEOOXOJMMBIMU HaBbIKAMH U ITPUEMaMH UX
BBITIOJTHEHH. CHCTEMHO W TIAHOMEPHO paboTaeT B TEUCHUH CEMECTpa.

IIoporoselii ypoBeHb OCBOEHHSI KOMIIETEHIUI, UTOI0OBAasl OLIEHKA 10 AUCUUILINHE «yIOBJIETBOPUTEIBHO»: UMEET 3HaHUS TOJIBKO
OCHOBHOT'0 MaTepHasa, HO He YCBOWJI €r0 AeTaleil, I0MycKaeT HETOYHOCTH, HEOCTATOYHO MPaBHIIbHBIE ()OPMYIHPOBKH,
HapyLEHUs JTOTMYECKOH MOCIEN0BaTENbHOCTU B U3JI0KEHUU IPOTPaMMHOTO MaTepuaa, UCTIBITHIBAET 3aTPyIHEHUS IIPU
BBIIIOJTHEHUH MTPAKTHIECKHUX paboT.

IToporoBblii ypoBeHb OCBOCHHUS KOMIICTECHIIMI HE C(HOPMHUPOBAH, UTOTOBAsI OLIEHKA 110 AUCLUIUINHE «HEYAOBICTBOPUTEILHOY: HE
3HAET 3HAYMTEIBHON YaCTH IIPOrPAMMHOTO MaTepHuaa, JOIyCcKaeT CYIECTBEHHbIC OINOKH, HEYBEPEHHO, C OONBIINMHI
3aTpyIHEHUSIMH BBITTOJHACT IIpaKTHIecKre padoTsl. Kak mpaBuiio, OeHKa «HEyIOBIETBOPUTEIBHOY» CTABUTCS CTYJCHTaM, KOTOPEIE
HE MOT'yT IPOJOIIKUTH 00ydeHne 06e3 NOMOTHUTEIbHBIX 3aHATHH 0 COOTBETCTBYIOMIEH TUCIUIIINHE.

Kpurepru orieHKr ypoBHsI COOPMUPOBAHHOCTH KOMITETCHITHH 1 BBICTAaBJICHIE OIICHOK IT0 KypcoBoMy mpoekty (KIT):

- BeIcoxuif ypoBeHb OCBOCHHSI KOMIICTEHINIA, OICHKA OTIMYHO»: paboTa BEIITOTHEHA Ha BEICOKOM IIPO(ECCHOHAIEHOM YPOBHE.
ITonHOCTBIO COOTBETCTBYET NOCTABIEHHBIM B 33JJaHUH LeTsIM U 3afadaM. [IpeacTaBneHHbIH MaTepuan B OCHOBHOM BEpEH,
JIOITyCKalOTCsl MeJIKHEe HeTOYHOCTH. CTyIeHT CBOOOZHO OTBEYAET Ha BOIPOCHI, CBA3aHHBIE C IPOEKTOM. BhIpaxkeHa ciocOOHOCTB K
npodeccrnoHaNBHO afanTaIyy, HHTEPIIPETANH 3HAHNH N3 MEX TUCIUIDTHHAPHBIX 00acTeil.

- [oBbIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHIIUI, OI[EHKA «XOPOIIO»: paboTa BEIITOTHEHA Ha JOCTaTOYHO BEICOKOM
npogeccroHanbHOM ypoBHE. JlomyIieHo 10 3 HerpyObIx ommOOK, He BIMSIOIMH Ha pe3yabTaT. CTy/IeHT OTBeYaeT Ha BOIIPOCHL,
CBSI3aHHBIE C TIPOEKTOM, HO HEJOCTATOYHO TOJIHO.

- IToporoBelii ypoBeHb OCBOEHHSI KOMIIETEHIUH, OLIEHKA «yJL0BIETBOPUTEIBHO»: YPOBEHb HENOCTATOYHO BBICOK. JlOImyIIeHo 10 5
OILIMOOK, He CYIECTBEHHO BIUSIOINX HAa KOHEUHBIH pPe3yIbTaT, HO X0/ peleHus BepHblil. CTyIEeHT MOXKET OTBETHUTH JIUIIb Ha
HEKOTOPBIE U3 3a/JaHHBIX BOIIPOCOB, CBA3aHHBIX C IPOEKTOM.

- [ToporoBelit ypoBeHs OCBOCHHSI KOMIIETCHITHH He ChOpMHUPOBaH, OIIEHKA «HEYIOBICTBOPHUUTEIHHO»: Pa00Ta BHIIIONHEHA Ha
HHU3KOM ypoBHe. [lonmyIieHs! rpyOble ommbOku. Perenne npuHIMNuansHo He BepHO. OTBETHI HA CBSI3aHHBIE C TPOEKTOM BOIIPOCHI
00Hapy>KUBAIOT HEMOHUMAaHKE NTPEMETa U OTCYTCTBUE OPHEHTALY B MaTepualle PoeKTa.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

METOJNYECKUE MATEPUAJIBI, OTTPEJJEJISIOIIWE ITPOLEAYPHI OLIEHMBAHU S 3HAHU, YMEHWHN, HABBIKOB
U (UJIN) OTIBITA JIESTEJIbHOCTH, XAPAKTEPU3VIOILUE DTAITBI ®OPMHUPOBAHWS KOMITETEHIMIA

OO1uii mopsiIOK MPOBEICHUS MPOLICAYPHI OLICHUBAHUS 3HAHWUIN, YMEHHI, HABBIKOB U (MJIH) OIBITA ACSATEIbHOCTH, COOTBETCTBHE
WMHIUKATOpaM IOCTIKEHHS C(hOPMHUPOBAHHOCTH KOMITCTCHIIHI OTIPEICNICH B CISAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TlonoxxeHue o TeKymiel artecTanuy 3Hanui odydatomuxcss B HUMU [ITAY (B neiicTBYOMIEH pelakinm).




2. ITomoxeHue 0 IPOMEKYTOTHOH aTTeCTallUH 00YJAOIIMXCs IO IPOrpaMMaM BEICIIEro 00pa3oBaHus (B AeliCTBYIOMIEH pegaKiynm).
JIoKyMeHTBI pa3MellieHbl B CBOOOHOM A0CTyIe Ha oduimaibioM caiite HUMU JlonI'AY https://ngma.su/ B pasaene: ['nmaBHas
ctpanuna/CeefieHns 00 00pa3oBaTeNlbHON Opranu3anui/JIokanbHbIe HOPMATHBHEBIC aKTHI.

7. YHEBHO-METO/IMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIY JIA)

7.1. Pekomenayemasi iurepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTOpBI, COCTaBUTCIIN

3arnasue

I/IBI[aTeJ'ILCTBO, roa

JI1.1 |Bacunbes A.M., NnxeHepHbIe cCUCTEMBI BOJIOCHA0XKEHHS U BOJIOOTBEICHUS: Hosouepkacck, 2016,
Oneitauk P.A., yaeOHOe 1mocobue st CTYICHTOB M MarkcTPOB HAaIlPaBICHUS http://biblio.dongau.ru/MegaPr
Kapty3zosa T./I. "ITprpoa000yCTPOHCTBO M BOAOMONB30BaHUE" oNIMI/UserEntry?
Action=Link FindDoc&id=114
924&idb=0
JI1.2 | Kaprysosa T.[., OuncTKa CTOYHBIX BOJ: Y4eOHOE TIOCOOHE IS MAarCTPAaHTOB Hosouepkacck: , 2016,
Oneiinuk P.A. HaIpasJIeHUs NOATOTOBKU "IIprponoo0ycTpoiicTBO 1
BOJOIOJIb30BaHue"
JI1.3 |IInéxosa U. 10O., OunCcTKa CTOYHBIX BOJ : MPAKTUKYM: yueOHOe mocodre Owmck: Omcknii 'AY, 2020,
Kuprm A. U. https://e.lanbook.com/book/153
576
JI1.4 |Comnoraes B. 1. Bogocnabxenue u BOJOOTBeeHNE: YIeOHOE TocoOme Owmck: CubA/JIH, 2020,
https://e.lanbook.com/book/163
727
JI1.5 |Momnuanosa P. A. CuHcTeMbI BOJIOCHA0KEHHS: YaeOHOE mocoOre Yoa: YTHTY, 2019,
https://e.lanbook.com/book/179
280
JI1.6 | ITramkuna-I'upuna O. |TuapaBivka v ceIbCKOX031HCTBEHHOE BOJOCHAOKEHHE Cankr-IletepOypr: Jlans, 2022,
C., Bonkoga O. C. https://e.lanbook.com/book/209
972
7.1.2. lonoJHUTEIbHAS JTUTEPATYPA
ABTOpBI, COCTaBUTENN 3ariaBue W3natenscTBo, ron
JI2.1 |Kapmanos A.IL., TeXHOJIOTHSI OYUCTKU CTOYHBIX BOJI: YIeOHOE mocoone Mockga ; Bomorna: Muadpa-
Tlonmuna Y. H. Wmxenepus, 2018,
https://biblioclub.ru/index.php?
page=book&id=493888
JI2.2 |bapabam H. B. Broxumudeckre METOBI OYMCTKU CTOYHBIX BOA: yIeOHOE Crasponons: CKOVY, 2015,
nocobue https://biblioclub.ru/index.php?
page=book&id=457145
JI2.3 | Vmakosa U. T, TeXHONOTHH yIy4IlIeHHs KaueCTBa MPUPOIHBIX BOJ: yueOHOE Omck: Omckwmii 'AY, 2017,
Topenxuna I'. A., nocobne https://e.lanbook.com/book/119
Kopuesckas 1O. B. 212
J2.4 | Vmakosa U. T, Hayunble u uH)Xe€HEpHBIE OCHOBBI BEIOOPA METOAOB OUHCTKH Owmck: Omckmii T'AY, 2019,
Kopuegsckas 1O. B., MPUPOIHBIX, CTOYHBIX BOJ U 00pabOTKM ocajaka: yaeOHoe https://e.lanbook.com/book/119
Topenkuna I'. A. nocobue 213
JI12.5 | Kopuesckas 1O. B., OurcTKa OBITOBBIX CTOYHBIX BOJ: y4el. mocooue Owmck: Omckuii TAY, 2017,
KanpiceBa A. A., https://e.lanbook.com/book/102
MamxkyruHa A. A. 201
7.1.3. MeTonnueckue pa3padoTku
ABTODBI, COCTAaBHTEITH 3arnaBue W3narenbcTBO, roa
JI3.1 |HoBouepk. HHX.- CucTteMbl U COOPY>KEHHS OUYUCTKU MPUPOTHBIX U CTOYHBIX BOJ: HoBouepxacck, 2018,
MEJTAOp. WH-T METOAMYECKUE YKa3aHUS K IPAKTHUCCKAM 3aHATHAM H http://biblio.dongau.ru/MegaPr
JoHckoit 'AY ; cocT. | BBIIOJIHEHUIO KypcoBOIo Ipoekra "Coopy>KeHUsI OUUCTKU U oNIMI/UserEntry?
T.J. Kapry3osa, P.A. | 1009HCTKH CTOYHBIX BOA" 111 MATUCTPAHTOB HANIPABICHHS Action=Link FindDoc&id=20
OneitHuk noarotoBku "TIpupo000yCcTpOHCTBO U BOIOTIOIB30BaHHE" 3801&idb=0
MarmcTepckas nmporpamMma "BogocHaOxeHne 1 BOgOoTBeieHNE"
JI3.2 | HoBouepk. HHX.- PacueTt mporiecca 09HCTKH BOJBI (PUITBTPOBAHUEM: Hosouepxacck, 2018,

MEJHOp. UH-T
Honckoit 'AY ; cocr.
T.J. Kapty3osa

METOANYCCKUC YKa3aHUA K MMPAKTUICCKUM 3aHATUAM 11O
JqucnumrHe "CUCTEMBI M COOPYKEHUS! OUYMCTKH IIPUPOJIHBIX 1
CTOYHBIX BOI(" JJIsL MaruCTpaHTOB HAIIPaBJICHUS ITOATOTOBKH
"TTprpo1000yCTPOHCTBO M BOJOMONB30BAHUE" MarkucTepCcKast
nporpamma "BonocHabxkeHne 1 BOIOOTBeeHHE"

http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=20
9258&idb=0

7.2. IlepeyeHb pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn ""UHTepHeT"




7.2.1 OdunuansHelit callT MuHHCTepCcTBa cTpouTenseTBa U | http://www.minstroyrf. ru/
KKX PO
7.2.2 DNeKTPOHHBIH (OHT MPaBOBOW U HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOH TOKyMEHTAINN
7.2.3 WNudpopmanmoHHbIe, CIPAaBOYHBIC U IOMCKOBEIC Rambler, Google, SIanexc
CHCTEMBI
7.2.4 DnexrpoHHas 6ubIMoTeka CBOOOJHOTO JOCTYIA http://www.window.edu.ru/
7.2.5 Crpasounas cuctema Koncynprant Ilmoc http://www.consultant.ru/
7.2.6 Odunuansuenit caitt HUMU ouckoit AY ¢ http://www.ngma.su/
JIOCTYIIOM B 3JICKTPOHHYIO OHOJIIMOTEKY
7.3 IlepevyeHb MPOrpaMMHOro odecredeHust
7.3.1 Cucrema TpexmepHoro monenupoBanust KOMITAC CyoOnuien3nonnsii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunenznonnoe cornamenne KAJI-15-
0377)
732 ITporpamMmHas cucteMa it 0OHapyXeHUs TeKCTOBBIX | JInmensuonHsIi qorosop Ne 8047 ot 30.01.2024 .. AO
3aMMCTBOBAHHUI B y4eOHBIX U HAYYHBIX paboTax «AHTHIUIATHAT
«Antumnaruat. BY3» (unteprer-Bepcus);Motynb
«IIporpaMMHBIH KOMIUIEKC IOUCKA TEKCTOBBIX
3aUMCTBOBAHUI B OTKPHITHIX HICTOYHHUKAX CETH
HUHTEPHET
7.4 Tllepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 baszer ganabix OO0 "Tlpecc-Mudopm" (KoHcynpranT https://www.consultant.ru
+)
7.4.2 ba3er manabix OO0 Hayunas anekTpoHHAs http://elibrary.ru/
6ubnuorexa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE U CHUIIJIMHBI (MOAY JISI)
8.1 12 CrienanbpHOE MOMEUICHHUE YKOMIUIEKTOBAHO CIICUATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMy 00YYEHUsI, CIy KaIlluMH JJIsI IPe/ICTaBIeHHs HH(opMalin 0obinoi aymuropun: Habop
JIEMOHCTPAIIMOHHOTO 000pyAoBaHus (TIepeHocHo): HOyTOyk RUintro — 1 miT., MynpTHMeIHIHOE
BUICOIIPOCKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpaHoM — 1 miT.; YuebHo-
Harsaable ocodus (16 wt.); JlJaboparopHas ycraHOBKa C€TH ¢ BOJOHANOpHOM OamiHeld; Jlocka ?
1 it.; Paboune mecta ctyneHToB; Pabouee MecTo mpermogaBaTes.
8.2 7 CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOEIBI0 M TEXHIYECKIMU
cpeAcTBaMy 00yUeHHsI, CITy>KAIIUMHU [T PEACTaBICHHUs HHPOPMALIUU OOJBIION Ay JTUTOPUH:
Habop nemoncTpanmonHoro o6opynosanus (nepeHocHoit): Hoyroyk RUintro — 1 mr.,
MYyJbTHMEIMIHOE BUICONPOCKIIMOHHOE 000pymoBaHue: mpoekrop AcerP5280 — 1 mT. ¢ sxpaHoMm — 1
mT.; YueOHO-HamIsAaHbIe mocobus — 14 mr.; JlabopaTtopHoe obopynoBaHue: MaxeTst
neHTpoOexxHbIX HacocoB tumna K, KM, /I, M, B. — 6 mr.; Maxkets! oceBoro (tun O) Hacoca — | mr.;
MakeTsl norpysxubsix Hacocop ATH, OIIB — 2 mit.; Maket crpyiiHoro Hacoca — 1 mir.;
JlelicTByromas MOIENb IEHTPOOEKHON HACOCHOH YCTAHOBKH C YaCTOTHBIM IpeoOpas3oBareeMm,
MIpeIHa3HAYSHHBIX ISl CHATHSI OCHOBHBIX XapaKTEPUCTUK HACOCA, & TaK XK ISl U3yUEHHs
[apauIeIBbHOTO U MOCIEI0BATEILHOTO IPHCOCIMHEHNUS IBYX HACOCOB, HCCICIOBAHMUS IPOLIECCOB
KaBHTALUH U SHEprocoepesxeHus Ipu padboTe HacocoB. L{udpoBeie MaHOMETPEIL, YIIETPa3BYKOBOH
pacxozomep, aHAIOTOBEIH BakyoMeTp — 1 mT.; MakeThl paboumx KoJieC EHTPOOESIKHBIX HACOCOB H
Pa3IMYHBIX THAPaBIMYeCKUX MaiH — 10 mT.; MakeT BakyyMHOTO U BHHTOBOTO Hacoca — 2 IT.;
Hocka ? 1 wt.; Paboune Mecta cTyneHTo; Pabouee MecTo npermnogaBaTeds.
8.3 8 CrnenunanbHOE TOMEIICHHE YKOMIUICKTOBAHO CHECIUAIM3HPOBAHHON MEOCIBI0 H TEXHHYECKIMU
CpencTBaMy 00Y9eHs, CIy KaIlliuMHU JJISI IpeICTaBIeH s HH(opMaln 6oibioi ayxuropun: Habop
JEeMOHCTPaLHOHHOTO 000pyaoBanus (neperocHoi): HoyrOyk RUintro — 1 ., MynsTHMeuiiHOE
BH/JICONPOCKIIMOHHOE 00opynoBaHue: npoekrop AcerP5280 — 1 wr. ¢ a3kpanom — 1 mT.; YuebHo-
HarsIHBIE Tocoous (26 mit.); JlJaboparopHoe 000pyAOBaHHE: MOJIEITH TPEXKOIBIICBON
BOJIOIIPOBOTHOM ceTH, TabopaTopHas ycTaHOBKa « OYHCTKA BOABI C TIOMOIIIBIO YCTAHOBKA OOPaTHOTO
ocMocay, yueOHblii creH «DacoHHbBIC YaCTH CHCTEMbI BHYTPEHHEH KaHAIN3aIlMU U BHYTPCHHETO
BOJIOIIPOBO/IA», MAKETHI 3aIIOPHO-PETYIHPYIOIICH, BCIIOMOTAaTEIBHOM, IPEJOXPaHUTEIBHOM
apMaTypbl, 1a00paTOPHBINA CTEHI I MOHTaXa acOEeCTOIEMEHTHBIX TPYO, 1a00paTOPHBINA CTEH/ IS
MOHTaXa YyTYHHBIX TPYO, Ta00paTOPHBIA CTEHN I OOPE3KH B CBAPKU MOIUIPOIHUICHOBBIX TPYO;
Hocka ? 1 wir.; Paboune mecta cryeHToB; Pabouee Mecto npernogaBares.
8.4 17 IoMeneHne yKOMIUIEKTOBAaHO CIICIIAATN3NPOBAHHON MEOEIIhI0 M OCHAILICHO KOMITBIOTEpaMH,

00BbeANHEHHBIMH B JIOKAJIBHYIO CETh C JTIOCTYIIOM B CeTh «IHTEpHET» U AIIEKTPOHHYIO
nH(popMannoHHO-00pa3zosatensHyto cpexy HUMU Honckoit TAY: Cuctemnsiii 610k— 12 mrt.;
MounuTtop KK — 12 mt.; Pabouune mecta ctyaenTos; Pabouee mecto npenonaBaTens.

9. METOINYECKHUE YKA3AHMS JJI51 OBYUYAIOILUXCSI 110 OCBOEHUIO AUCHUILIAHBI (MOLY.JIST)

0611.[1/1171 MOPpAAOK MIPOBEACHUS MPOUCAYPbl OLICHUBAHUA 3HaHPII71, yMCHHﬁ, HaBBIKOB U (I/IJ'II/I) onsITa ACATCIIBHOCTH, COOTBETCTBUEC
HHAUKATOpaM JOCTUIKCHUS C(bOpMI/IpOBaHHOCTI/I KOMITETCHITHI OIIPCACIICH B CJICAYIOIINX JIOKAJIbHBIX HOPMATHUBHBIX aKTaXx:




1. TTonosxeHue o TeKyliel arrectauuy 3Hanuil odyuatomuxcss B HUMU ATAY (B neiicTByro-11el peaaKiim).
2. [lonoskenue o MPOMEKYTOYHOH aTTecTallii 00y4aroUXCs 110 IIPOrpaMMaM BBICILIETO 00pa3oBaHus (B ICHCTBYIOIIECH peJaKIny).
JIoKyMeHTHI pa3MelieHsl B CBOOOIHOM foctyte Ha opunnansHoM caiite HUMU JlorI'AY https://ngma.su/ B pa3nene: ['maBHas

ctpanura/Ceenenns 06 06pa3zoBaTeIbHON opraHu3anun/JIokanbHBIC HOPMATHBHBIC AKTHI.
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