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

OO0mast Tpy10eMKOCTh

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

JacoB Ha KOHTPOJIb

6 3ET

216

18
189

Pacrlpeue.ﬂelme YaC0B TUCHUILIMHBI 110 KypcaM

Kypc 2
— Hroro
Bup 3ansrtuii v PII

Jlexuun 8 8 8 8
IIpakruueckue 10 10 10 10
Hroro ayn. 18 18 18 18
KonrakrHas 18 18 18 18
pabota
Cawm. pabora 189 189 189 189
Yacsl Ha 9 9 9 9
KOHTPOJIb
Hroro 216 216 216 216

Bunbr koHTpONA Ha Kypcax:

Kypcosoii npoekr

ceMecTp

Dx3aMeH

ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.

Ju—

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

3. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBI

Iuxn (pa3aen) OIT: | b1.B

3.1 | TpeGoBanus K npeABapUTEJbLHOI MOAT0TOBKe 00y4aromerocsi:

3.1.1 [Teonndopmarnka

3.1.2 | UcTopus 1 coBpeMeHHBIE TPOOIeMBI IPHPOI000YCTPONCTBA F BOJOIIONB30BAHIS

3.1.3 | CpenctBa u TEXHOJIOTUH U3MEPEHUH B IPUPOA000YCTPOICTBE M BOJIOTIONIBL30BAHUN

3.2 | JucuuminHbl (MOAYJIN) M NPAKTHKH, JJIA KOTOPBIX 0CBOCHHE JaAHHOM IMCUMIJIMHBI (MO1YJIs1) HE00X0ANMO KaK
npealiecTByIOLIEE:

3.2.1 | 3amuTa BRIMYCKHON KBaNM(HUKAIIMOHHOI PabOTHI, BKIIOYAs TOJTOTOBKY K IPOIEyPe 3alIUTHI ¥ IPOLEAYPY 3allUTEI

3.2.2 | [Ipou3BoaCTBEHHAs MPAKTHUKA - HAyYHO-HUCCIeioBaTeNbekas pabora (HHP)

3.2.3 | IlpousBoAcTBEHHAS MPEAIUIUIOMHAS TIPAKTHKA

4. KOMIIETEHI[H OBYYAIOIIET OCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIATLTUHBI
(MOJY.JIST)

IIK-1 : Cnioco0eH pyKOBOAMTH: OT/A€J10M BOOM0JIb30BAHUSA CJIYKObI IKCIIYaTAllUM MeJIHOPATUBHBIX CHCTEM; HACOCHOM
CTaHUMEH CIY:K0bI IKCIIYATAUH MeJIMOPATHBHBIX CHCTEM

IIK-1.1 : 3HaeT cxeMbl KOMMYHHUKAIIUH HACOCHOM CTaHIIMHU, CXEMBI PACIIOJIOKCHHUS TPYOOIIPOBOIOB C YCTAaHOBJICHHOW apMaTypoit
Y KOMIIEHCUPYIOLIUMHU YCTPOUCTBAMU

I1K-1.2 : 3HaeT ycTpOHCTBO M MpaBUIIa SKCILTyaTallMi KOHTPOJIbHO-U3MEPUTENIBHBIX IPHOOPOB U CPEICTB aBTOMATHKH

ITK-1.3 : YMeeT coBepIIEHCTBOBATH HOBBIE TEXHOJIOTHH M METO/IbI TIOBBIIIEHHS 3 (HeKTHBHOCTH pabOThl HACOCHOH CTaHIMK

[IK-1.4 : YMmeeT paccuuThIBaTh TapaMeTphl BO103a00pa M BOJOIIOAAYH, BOJHOTO PEXXHUMA 110 TaHHBIM THIPOMETPHUECKOTO
obopynoBaHus U MPHOOPOB

[IK-1.5 : Bnaneet HaBBIKaMu 00€CTICUCHHS CBOEBPEMEHHOTO IPOBECHHUS TNIAHOBO-TIPEAYTIPEIUTEIHHOTO U KATUTATEHOTO
pemMoHTa 000pyIOBaHUSA

[IK-1.6 : Bnanmeet HaBBIKaMu 00eCTICUCHHS COOIOICHHUS TEXHOIOTHIECKOTO pekuMa paboThl HACOCHOW CTaHITUHI

I1K-1.7 : Brageer HaBBIKaMHU OpraHM3AIMK PadOT 10 3a00py, yUeTy, paclpeeNICHNI0 U TI0Aa4e BOABI B COOTBETCTBHH C
YCTAHOBJICHHBIM TJTAHOM BOJIOTIOJIB30BAHUS U KOHTPOJIb NX BBITOIHEHHUS

IK-2 : Cniocoben pa3padaTbiBaTh KOMIIOHOBOYHbIE pellIeHHs] HACOCHBIX CTAHIUI CHCTeM BOJOCHAOKEHUS U
BO/I00TBe/IeHUSI, TPOBOAUTH PacyeThbl H BHIOOP 000PY/A0OBAHMS U apMATYPbI

[1K-2.1 : 3HaeT HOPMaTHBHO-TEXHUYECKYIO IOKYMEHTAIHIO 110 BOJOCHA0KEHHIO U BOJIOOTBEACHHIO

[1K-2.2 : 3naet npodeccroHalIbHBIE KOMIIBIOTEPHBIE IPOTPaMMHBIE CPEZCTBA, HEOOXOJMMBIE JUIS IPOSKTUPOBAHUS HACOCHBIX
CTaHIMH CHCTEM BOJOCHAOXKEHUS U BOJAOOTBEICHUS

IIK-2.3 : 3HaeT coBpeMeHHOE 000y IOBAHUE M TEXHOJIOTHYECKIE PEIICHUS HACOCHBIX CTAHIIMN CHCTEM BOIOCHA0KEHUS U
BOJIOOTBEICHUS

[IK-2.4 : YMeeT npuMeHsTh IpodecCHoHATbHBIC KOMIIBIOTEPHBIC CPEICTRA I Pa3pabOTKU IMPOCKTHOM 1 paboueit
JOKYMCHTAIIUU HACOCHBIX CTaHIlI/Iﬁ

[IK-2.5 : YMeer onpenensaTs He00X0IMMOE OCHOBHOE M BCTIOMOTaTeNIFHOE TEXHUYECKOE M TEXHOJIOTUIECKOe 000PYIOBaHHE
HACOCHBIX CTaHHI/Iﬁ CUCTCM BO}IOCHa6)KeHI/I$I U BOOOOTBCACHUA

[IK-2.6 : Ymeer pazpabaTsIBaTh U MPEACTABIATH MPE3EHTALMOHHBIC MAaTEPHAJIBI TI0 TIPOEKTY HACOCHBIX CTAHITHN

[IK-2.7 : YMeeT 000CHOBBIBATh MPHHSATHIC IPOSKTHBIEC PEHICHUST HACOCHBIX CTAHIIHN

IIK-2.8 : Bnaz[eeT HaBbIKaMH BBIITOJTHCHHA paC'IéTOB, aHaJIn3a BaApUaHTOB U OMNPCACIICHHUA OCHOBHOI'O U BCIIOMOTIaTCJIIbLHOT'O
O60py,E[OBaHI/I$I, HGO6XO,Z[I/IMOI'O JJIL TPOCKTUPYCMBIX HACOCHBIX CTaHHI/Iﬁ CHUCTEM BO,I[OCHa6)K€HI/IH U BOOAOOTBCACHUA

[IK-2.9 : Bnageet HaBbIKaMU ONPEeNICHUsI TEXHOJOTHUYECKUX U TEXHUUYECKUX PELICHUH HACOCHBIX CTAHLIUNA CUCTEM
BOJIOCHA0KEHUS, BKITFOYasi KOHCTPYKTHBHBIC U KOMITOHOBOYHBIC PEIICHUS




ITK-3 : Crioco0eH BBINOIHATH KOMIIOHOBOYHbIE PeIICHHS COOPY:KeHU 0YHCTKH CTOYHBIX BOJ, BBINOJHATh PAacueThl U BbI
0op o0opy10BaHUS U ApMATYPbI

IIK-3.1 : 3naer COBPEMCHHBIC TEXHUYCCKUEC U TEXHOJIOTUYCCKUEC PCHICHUS CO3JaHU COOpy)KCHI/Iﬁ OYHUCTKH CTOYHBIX BOJ

IIK-3.2 : 3naer METOAbI MHKCHECPHBIX paC‘IéTOB, HeO6XOﬂI/IMLIe JUTA IPOCKTUPOBAHUSA COOpy)KeHI/Iﬁ OYHMCTKH CTOYHBIX BOJ{

ITK-3.3 : YMeer onpeaessth HEOOXOANMOE i BCIIOMOTATEIbHOE TEXHUIECKOE U TEXHOJIOTHYECKOe 000PYI0BaHHE COOPYKEHHU T
OYHUCTKH CTOYHBIX BOJI

I1K-3.4 : YMeer pacCunThIBaTh TEXHOJIOTHYCCKUE U TEXHUICCKUE PEIICHHS JTMHUU OYUCTKHA BOJIBI K 00pabOTKU OcaaKa

[TK-3.6 : YMmeeT onpenensite cucTeMy cOopa ¥ 0TBOJIa CTOYHBIX BOJI, 00bEM CTOYHBIX BOJI, KOHIIEHTPAIIUIO UX 3arps3HEHUH,
CHOCOOBI TPEABAPUTEIHHON OYHCTKH, IPUMEHSIEMbIE PEareHThl, 000pY/I0BaHUE U aIlaparypy

[IK-3.7 : Bnanmeet HaBBIKaMH pacdy€Ta M ONPEAEICHNS OCHOBHBIX TAPaMETPOB COOPYKEHUH OUYNCTKU CTOYHBIX BOJT

[IK-3.8 : Bnageer HaBbIKaMU ONPEAENIEHUSI OCHOBHBIX KOHCTPYKTUBHBIX U KOMIIOHOBOUHBIX PELIEHUN COOPYKEHUI OUMCTKU
CTOYHBIX BOJ

ITK-4 : Crioco0eH pa3padaTbiBaTh TEXHOJIOTHYECKHE H KOHCTPYKTUBHbIE PELICHHUS COOPYKeHHIl BOJONOATOTOBKH H
B0/103200PHBIX COOPY KEHMI

[1K-4.1 : 3Haer npaBuiIa NPUMEHEHHUS IPOTPAMMHBIX CPEJICTB AJIs pa3pabOTKH KOHCTPYKTUBHOM CXEMBI M OCHOBHBIX
TEXHOJIOTHYECKHUX PEIICHUH COOPYKEHHUH BOIOMIOATOTOBKH 1 BO03a00PHBIX COOPYKEHUH

[1K-4.2 : 3naet TpeOOBaHMs HOPMATHBHBIX TPABOBBIX AKTOB B c(pepe TEXHUYECKOTO PEryIMPOBAaHMS M CTaHAAPTU3AINHI K
BapHaHTaM TEXHOJIOTMYECKUX U KOHCTPYKTHBHBIX PEIICHUH COOPY>KEHHH BOJIONIOTOTOBKH M BOI03a00PHBIX COOPYKEHUH

[1K-4.3 : 3HaeT cocTaB UCXOAHBIX JAHHBIX I Pa3pabOTKU MPOCKTHOMN TOKYMEHTAIIMK COOPYIKEHHIA BOIOTIOATOTOBKH U
BOJ103200PHBIX COOPYKEHUH

[1K-4.4 : Ymeer BbIOMpaTh TEXHUYECKHUE IAHHBIE M ONPECIISTh BAPHAHTHI BO3MOXKHBIX PEILICHUI KOHCTPYKTUBHOM CXEMBI
COOPYXEHUI BOJONOATOTOBKH M BOJI03a00PHBIX COOPYKEHU I

[IK-4.5 : Ymeet onpenensite TpeOOBaHUS K 00beMaM U COCTaBY UCXOAHBIX JAHHBIX JIJIS1 pa3padOTKU MPOEKTHON TOKYMEHTAIIU!
COOpYKEHUI BOJONOATOTOBKU M BOJJ03a00PHBIX COOPYIKEHHUI B COOTBETCTBHU C OCOOCHHOCTSIMHU ITPOEKTHPYEMOTo 00bEKTa

[1K-4.6 : Bnaneet HaBBIKaMH cOOpa CBEIEHH O CYMIECTBYIOIINX M MMPOSKTUPYEMBIX 00BEKTaX ¢ MPUMEHEHHUEM COOPYKEHHUH
BOJIOTIOJITOTOBKYU U BOJI03a0OPHBIX COOPY KEHUI

[IK-4.7 : BnaneeT HaBBIKaM# (hOPMHUPOBAHUS BAPUAHTOB MPOCKTHBIX PEIICHIH COOPYKEHUI BOJOTIOATOTOBKU H BOI032a00PHBIX
COOpYKEHUHI

5. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI (MOLYJIA)

Kon HaumeHoBaHue pa3iesioB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanne
3aHATHS TeM /BUJ 3aHATHS/ Kypc

Pazgea 1. Tema 1. CocTaB n
CBOIiCTBA CTOYHBIX BOJI.
OcHoBHbBIE cTaANH 00PAOOTKH
CTOYHBIX B0




1.1 Jlexums 1. CoctaB U cBOMCTBA 2 I1K-4.1 TIK- JI1.2 JI11.3
CTOYHBIX BOJ 4.3 TIK-4.5 JI1.4 J11.5
CocTaB CTOYHBIX BO/I. [TK-4.7 I1K- JI1.8J12.1
TexHOTreHHbIE HCTOUHUKU 3.21IK-3.4 J12.4
3arpsizHeHus. Kiaccudukanus M[K-3.6 [IK- | 33 24 D5 26
3arpsiI3HEHUI CTOYHBIX BOJ U 3.71IK-2.2
MeTobl ux n3BnedeHus. Kmaccel [1K-2.4 T1K-

BpeIHBIX (hakTopoB. OCHOBHBIE 2.6 IIK-2.8
ctaguu 00paboOTKH CTOYHBIX BOJT I1K-1.1 IIK-
MeTopI OYMCTKH CTOYHBIX BOJ U 1.3 TIK-1.5
00pabOTKH 0CATKOB MK-1.7
(xmaccugukanus). PazpaboTka u

000CHOBaHUE TEXHOJIOTHUECKUX

CXEM OYHCTKU CTOYHBIX BOJI.

CxemsI ounicTkd. Beibop Tuma

orcToiiHuKa. OmpeneneHue

TEXHOJOTUIECKIX MapaMeTPOB U

pacuér oTcToitHuKa. Be16op

METOJIa UHTEHCU(PHUKALIUH €TI0

paboTHL. YTOYHEHHE

TEXHOJIOTUYECKOM CXEMBI.

/JTex/

1.2 IIpakruueckoe 3ansTue 1. 2 ITK-4.2 TIK- JIT.1JI1.2
Omnpenenenne pacuéTHBIX 4.3 I11IK-4.5 JI1.3J11.4
pacxomgoB KOC IK-3.2 IK- JI1.5 J11.6
Pacxomasl crouHbslx Boa. Bermaua 3.4 1IK-3.7 JI11.7
3a/1aHus K KypCOBOM MTPOEKT. ITK-2.2 TIK- JI1.8J12.1
Pemienue 3agau no onpeaencHuto 2.31IK-2.5 J12.4J13.1
PacxXo0oB OT >KUIIBIX 3aCTPOEK U [K-2.6 TIK- JI3.2
TIPOMBIIIJICHHBIX IPEINPUITHH, & 2.8 D2 33 54 36
TaK e 00IIero MPUTOKa K
KaHaJIM3allMOHHOW OYUCTHOM
craniuu. ['paduk npuroka
crounbix Boa k KOC. Ouenka u
aHaJIN3 TEXHOJIOTUN OYUCTKH
DKOJIOT0-9KOHOMHUYECKasl OILIEHKa
COBPEMEHHBIX TEXHOJIOTHH
OYHUCTKU CTOYHBIX BOJI.

CHCTEeMHBIH aHATM3 TEXHOJIOTUH,
000pYyOBaHUS U CXEM OYHCTKH
CTOYHBIX BOJI. BeIOOp MeToa
00e3BpeKNBAHNS 3aTPA3HEHN
CTOYHBIX BOJ. Pacuersl.

Mp/

1.3 CamocrosTenpHas pabdora 1. 10 [TK-4.1 IIK- JI1.2 JI1.3
Hopmarushas 6a3a crycka 4.3 TIK-4.6 JI1.4 JI1.5
CTOYHBIX BOJ B BOJOEM I1K-3.2 TIK- JI1.8J12.1
Pabota ¢ «IIpaBruaMu oXpaHsbI 3.31TIK-3.7 J12.4J13.1
BOJOEMOB OT 3arpsi3HCHUS [IK-2.1 IIK- JI3.2
CTOYHBIMH BOJAMUI. 2.31IK-2.4 D1 53 D4 D6
/Cp/ IIK-2.5 TIK-

2.7 TIK-1.1
MK-1.3 TIK-
1.6

1.4 CamocTrosTenbHas paboTa 2. 10 [TK-4.2 TIK- JI1.2 JI1.3 ITK-3
Pacuér pacxo0B CTOUHBIX BOJ] OT 43 1IK-4.4 JI1.4 J11.5
HacelIEHHOT0 IMMyHKTa [K-4.5 TIK- JI1.8J12.1
Pacuérel o onpeneneHuo 4.6 IIK-4.7 J2.3
pacxo/ioB OT XKHJIOH 3aCTPOUKU U ITK-3.3 T1K- J12.4J13.1
MIPOMBIIIICHHBIX MPEAIPUITHH. 2.2 1IK-2.8 JI3.2
Pacuét u noctpoenue rpaduxa IK-1.1 TIK- | 31 33 54 26
npuToka crouHbIx Box k 'HC. 1.3 1IK-1.4
Omnpenenenne pacuéTHON ITK-1.5 K-
npomsBoaurensHocTH KOC. 1.7

/Cp/




1.5 CamocrosrensHas padora 3. 5 I1K-4.3 TIK- J1.2J11.3
DKOJIOr0-3KOHOMUYECKasl OLICHKa 4.4 TIK-4.6 JI1.4 JI1.5
COBPEMEHHBIX TEXHOJIOTUH ITK-3.2 TIK- JI1.8J12.1
OYHCTKH 3.41IK-3.6 JI2.3
DKOJIOr0-9KOHOMUYECKasl OIIEHKa MK-3.7 IIK- J12.4J13.1
COBPEMEHHBIX TEXHOJIOTUH 3.8 TIK-2.1 JI3.2
OYHCTKH CTOYHBIX BO/I. [K-2.7TIK- | 9133 54 25
CHCTEeMHBIH aHAM3 TEXHOJIOTUH, 2.8 TIK-1.2
000pYI0BaHHSI U CXEM OYHCTKH ITK-1.3 TIK-

CTOYHBIX BOJT 1.4 TIK-1.7
/Cp/

1.6 CamocrosrenbHas pabdora 4. 5 [K-4.1 IIK- JI1.2J11.3
KommnonoBka coopyxennit KOC 4.5 TIK-4.7 JI1.4 J11.5
I'mnpaBnuyeckuil pacuér IK-3.2 TIK- JI1.8J12.1
BHYTPUILIONIAJOYHBIX 3.6 IIK-2.1 J12.3
KoMMyHHKaIuid. CocTaBieHue [1K-2.2 TIK- J12.4J13.1
BBICOTHOI CXEMBI JIBHKEHUS 2.5TIK-2.6 JI3.2
CTOYHBIX BOJI II0 COOPYKEHUSAM U MK-1.2 IIK- | 3233 54 26
IIJIaHA TPACCHI OUUCTHBIX 1.3TIK-1.4
COOPYKCHHIA. [IK-1.6
/Cp/

1.7 CamocrosTenbHas padora 5. 10 [TK-4.2 TIK- JI1.2 J11.4
Pacuétsl o BeIOOpY MeTOA U 4.3 TIK-4.5 JIL.7712.1
TEXHOJIOTUU OYMCTKU CTOYHBIX BOJI ITK-3.7 ITK- J12.3
Brimonnenue pacuéroB no 3.8 TIK-2.1 J12.4J13.1
OTIpeIeIeHUI0 He0OX0TMMOH IK-2.8 TIK- JI3.2
3¢ (EKTUBHOCTH OUYNUCTKA CTOUHBIX 1.2TIK-1.5 | 9223 24 36
Bog Ha KOC IK-1.7
/Cp/

1.8 CamocrosTenpHas padora 6. 10 [TK-4.1 K- JI1.1JI1.2
Br160p cocTaBa OUUCTHBIX 4.4 TIK-4.7 JI1.3J11.4
COOPYXXEHHUH U COCTABIICHHE ITK-3.1 ITK- JIL.S JI1.7
TEXHOJIOTUYECKOM CXeMbl OUUCTKU 3.41T1IK-2.1 JI1.8J12.1
CTOYHBIX BOJ [1K-2.4 TIK- JI2.3
IHon6op coctaBa coopyKeHH 2.8 TIK-1.3 J12.4J13.1
OYHCTKU CTOKOB TI0 HEOOXOIUMOI JI3.2
3¢ (EKTUBHOCTH OYHCTKH. 22335435
CocraBieHue OI0K-CXeMbI 26

OYHCTKH
/Cp/

Paznen 2. Tema 2.
HNHHOBaLMOHHBIE TEXHOJIOTUH
OYHCTKH CTOYHBIX BOJI.
Coopy:keHHsl 100YHCTKH
CTOYHBIX BOJ{




2.1

Jlekuus 2. IHHOBAIIMOHHBIE
TEXHOJIOTUH OYHCTKHA CTOYHBIX BOJ
O030p U BBIOOP TEXHOJIOTHH U
obopynoBanusa. Pu3uKo-
XUMHYECKHE TEXHOJIOTHH H
ammapaTthl U1l OYUCTKH CTOYHBIX
Bo/I. OCHOBBI (PH3UKO-XUMHUUECKOM
OUYHUCTKU CTOYHBIX BOA. MeTo bl
yIAJICHUS U3 CTOYHBIX BOJI
OTJCIEHBIX KOMITOHEHTOB.
CoopyKeHUs TOOYHCTKH CTOYHBIX
BOJ

Bronoruueckie npyapl TOOYHCTKA
CTOYHBIX BOJI C €CTECTBEHHOH H
HCKYCCTBEHHOM a3panuei.
Buopeakropsl ¢ pa3IHYHBIMU
BHJAMU 3arpy30K. OUibTphI ¢
36pHUCTON 3arpy3KOH.
CopOuMOoHHbIE METOAMKU U
¢otarms. MeTo sl HaCHIICHUS
OYUIINEHHBIX CTOYHBIX BOJI
KUCIIOPOJIOM.

/J1ex/

I1K-4.2 T1K-
3.71IK-3.8
IK-2.1 IIK-
2.4 1IK-2.6
ITK-2.9 TIK-
1.2 TIK-1.5
IIK-1.6

J1.2J11.3
J11.4J11.5
JI1.8J12.1
J12.4
3334 35 36

2.2

[Ipakruueckoe 3aHsaTue 2.
O6e33apaxnBaHie OYUIIEHHBIX
CTOKOB

IIpoexTupoBanue u pacyet
3JIEKTPOJU3HBIX YCTAHOBOK.
IIpousBoau-TenbHOCTD
31eKTpoau3Hoi. BoaHo-conesoe
x0341cTBO. TexHonornyeckuit
pacyer U IpOEKTUPOBAHHE.
YcTaHoBKa 1eKapOOHU3AIMH BOJIBI
Cl-annonunpoBanueM. Y3en
KUCIIOTHOW JIeKapOOHHU3AIIHH.
CoueBoe X035CTBO.
Onexrponu3Hbii Moayns. Cucrema
JI03UPOBaHUsI THIIOXJIOPUTA
Hatpust. CoopyKeHHUs JJOOUYHUCTKI
CTOYHBIX BOJ

PacueT Guonoruueckux mpyaos c
€CTECTBEHHOM MJIM UCKYyCCTBEHHOM
asparnmeii. PacueT Gmopeakropa.
Pacuet QpuabTpOB ¢ paznuIHBIMH
BUJAMU 3arpy3K{

Mp/

I1K-3.2 IIK-
3.3 TIK-3.7
IK-2.1 IIK-
2.21IK-2.3
I1K-2.4 TIK-
2.5 TIK-2.6
IK-2.8 K-
1.3 IIK-1.6

JI1.1J11.2
JI1.3J11.4
JI1.5 J11.6
.7
JI1.8J12.1
J12.3
J12.4J13.1
JI3.2
09233 54 56

23

CamocrosrensHas padora 7.
Coopy’KeHUsI JOOUUCTKI CTOYHBIX
BOJ

PacueT OMOJIOrHYECKIX MPYAOB C
HCKyCCTBEeHHOH aspauueil. /Cp/

11

I1K-4.2 T1K-
4.6 IIK-3.2
IK-3.3 IIK-
3.8 IIK-2.1
ITK-2.5 TIK-
2.6 TIK-1.1
IK-1.4

J1.1J11.2
J1.3J11.7
JI1.8J12.1
J12.3
J12.4J13.1
JI3.2
09233 54 56

Paznen 3. Tema 3. KauecTBO
NOBEPXHOCTHBIX BOJ. OCHOBHbBIE
METOIMKH OCAKICHHUS 1
punbTpanun




3.1 Jlexums 3. KauecTtBo I1K-4.1 TIK- JI1.2 JI11.3
TTIOBEPXHOCTHBIX BOJI 4.2 TIK-4.4 JI1.4 JI1.5
Kontpons kauectBa Boxs! (KKB). I1K-4.6 I1K- JI1.7J12.1
HopMmaTuBHBIE OCHOBBI yIIyUIIEHUS 4.71IK-3.2 JI2.2J13.1
KayecTBa BOAbLI. XUMHYECKUI I1K-3.4 TIK- JI3.3
cocTaB, (hU3NIECKHIE, XUMUICCKHUE, 3.6 [IK-3.8 923 34 55 26
OHOJIOTHYECKIE CBOICTBA BOJIHI. MK-2.1 IK-

Kputrepuu xauectsa BOJbL. 2.5 TIK-2.6
TexHosornueckre noka3arenu IK-2.7 IIK-
KadyecTBa BOJBI. TeXHOJIOTHYECKUN 2.8 [1IK-2.9
anaim3. OCHOBHBIE METOIUKH IIK-1.1 IIK-
OCax<IeHHsI U PUIBTPALIH 1.5
TeopeTnueckue OCHOBEI IIpoliecca

y/IaJIeHus B3BEIICHHBIX BEIIECTB

ocaxieHHeM. Pa3miuHbie BUIIBI

ocaxxieHus. Teoperuueckue

OCHOBBI 00paOOTKH BOJIBI

¢motarmeit. OcHOBEI 00paboTKH

BOJbI (PUIBTPOBAHHEM.

OUIbTPOBAHUE B TOHKUX

neperoponakax. O0beMHOE U

IJIEHOYHOE (PUIBTPOBAHHE.

Y nanenue npumeceil BOAbI

PEarcHTHBIM OCaXKICHHEM.

/JTex/

3.2 IIpakruueckoe 3ansTue 3. Metoapl ITK-4.1 ITK- JIT.1JI1.2
aHaM3a U OIICHKA KauecTBa 4.6 [IK-4.7 JI1.3J11.4
TIPUPOJHBIX BOJ IK-3.2 IIK- JI1.5 JI1.6
HopmatuBHBIE JOKYMEHTHI O 3.4 TIK-3.7 JI1.7J12.1
OpraHM3alMK KOHTPOJIS KauecTBa ITK-2.1 ITK- JI2.2J13.1
Bojsl. [IpaBmima or6opa mpod 2.2 TIK-2.4 JI3.3
Bojsl. [Ipumensemoe IMK-2.6 [IK- | 32 33 54 26
aHaJTUTHYeCKOe 000PYJOBaHHE. 2.8 [IK-1.2
TpeboBaHus, TPEABABIIEMBIC K ITK-1.4 T1K-
HCIOJb3YEMBIM B aHAJIN3€ BOJIbI 1.5
METOJMKAM aHan3a U
nabopaTopusm,

CHEIAATA3UPYIONIMMCS B 00JI1aCTH
AHATUTHYECKOTO KOHTPOJIS
KauecTBa Bojbl. Pacuer
OTCTOMHHKA C TOHKOCIIOMHBIMHU
MOy JISTMHU

PaccmaTpuBaroTces pa3iauuHble
KOHCTPYKLUH TOHKOCTIOHHBIX
monyineil. Ha koHkpeTHOM
MIpUMEpPEe PACCMATPHUBACTCSI pacyeT
OTCTOHHHKA, 000PYIOBAHHOTO
TOHKOCJIOWHBIMH MOJTYJISIMH U
CHCTEMOH paccpeoTOYEHHOTO
cOopa OCBETICHHOI BOJBI.

Mp/

33 CamocrosTenpHas padora 8. [TK-4.5 TIK- JI.1J11.2
TeXHUKO-IKOHOMHYECKOE 3.31IK-2.2 JI1.3 J11.4
000CHOBaHHE TEXHOJOTUH ITK-2.3 TIK- JI1.5 JI1.6
BOJIOTIOATOTOBKH 2.4 TIK-2.6 JI1.7J12.1
AHann3 UCXOIHBIX JaHHBIX IS [MK-2.8 I1K- JI2.2J13.1
MIPOEKTUPOBAHUSA. DKOHOMUYECKOE 2.9TIK-1.2 JI3.3
CpaBHEHHE BapHAHTOB IO [MK-1.3TIK- | D2 33 54 56
MIPOBEICHHBIM 3aTparaM. Brioop 1.4 TIK-1.5

TEXHOJIOTHH BOJO-TTOATOTOBKH H
BOJIOUCTOYHHUKA.
/Cp/




34 CamocrosrensHas padora 9. 8 I1K-4.2 T1K- JI.1J11.2
KomrioHoBKa coopyxeHHid B 3.2TIK-3.3 JI1.3J11.4
3/1aHUW CTaHIIMU BOJIOMOTOTOBKU ITK-3.6 I1K- JIL.S
Oco0eHHOCTH KOMIIOHOBKH 3.7TIK-2.8 J1.7]12.1
COOpY>KEHHI TIpeABAPUTEIbHOM [K-2.9 TIK- JI2.2J13.1
OUYHUCTKU BoAbl. KoMmoHOBKa 1.2 TIK-1.4 JI3.3
COOpY>KEHHIA TI0 00paboTKe 22235435
ocaJika. 26
/Cp/

3.5 CamocrosrenbHas padota 10. 8 ITK-4.7 I1K- JIT.1JI1.2
Merobl aHaIM3a U OLIEHKA 2.2 TIK-2.3 JI1.3J11.4
KayecTBa MPUPOJHBIX BOJ [K-2.4 TIK- JI.5
AHaTUTHYECKIE METOIbI 2.5 TIK-2.6 JIL.7J12.1
ONpEIETEHUS OCHOBHBIX IIK-1.1 IIK- JI2.2J13.1
ToKa3aTeJiel KauecTBa BOJbI. 1.5TIK-1.6 JI3.3
[IpumMeHnsieMoe aHaNUTHYECKOE IK-1.7 02 33 54 36
obopynoBanue. [IpaBuia otoopa
11po6 Bobl. CriocoObI
BOJIOTIOATOTOBKH.

/Cp/

3.6 CamocTrosrenbHas pabora 11. 10 ITK-4.3 T1K- JIT.1JI1.2
Mertonpl aHanM3a KauyecTBa 3.2TIK-3.3 JI1.3J11.4
TIPUPOJIHBIX BOJ [1K-3.4 I1K- JIL.S
Br16op MeTon0B 1 3.6 [IK-3.7 JI1.7J12.1
TEXHOJOTHICCKIX CXeM 00pabOTKH IK-3.8 TIK- JI2.2J13.1
NIOBEPXHOCTHBIX BOA. CUCTEMHBII 2.11TIK-2.2 JI3.3
MOJIXOJT K BEIOOPY BOJOOUMCTHBIX [IK-2.3TIK- | 32393 54 36
TEXHOJIOTUH. 2.4 TIK-2.6
/Cp/ ITK-2.8 TIK-

2.9 TIK-1.1

ITK-1.2 K-

1.3 11K-1.4
MK-1.7

3.7 CamocrosrenpHas padora 12. 8 [1K-4.2 TIK- JI1.1 J11.4
Pacuet ckopbIx GUIBTPOB 4.3 1IK-4.7 JI.5
PaccmaTpuBaroTcs pa3iuyHbie ITK-3.2 TIK- JI1.7J13.3
KOHCTPYKIHH CKOPBIX (PHUIBTPOB C 341IK-3.7 [ 92232436
TsKeou 3arpyskoi. Ha mpumepe IK-2.1 K-

OJIHOM KOHCTPYKIIUU 2.21IK-2.4
paccMmartpuBaeTcs O0Iuii pacueT

cKoporo ¢misTpa u

THJIPaBIMYECKUNA pacueT

JPEHAXHBIX CHCTEM Pa3IMIHOTO

THUTIA.

/Cp/

3.8 CamocrosrensHas pabora 13. 10 [K-4.1 IIK- JI.1J11.2
PacueT GpuabTPOB ¢ MIaBaromIei 4.7TIK-3.1 JIL.5 JI1.6
3arpy3Koi ITK-3.2 TIK- JI1.7J12.1
Jaetcs xpatkuii 0630p 3.8 IIK-2.2 JI2.2J13.3
KOHCTPYKUH# (GUIBTPOB C IMK-2.5TIK- | 32 33 54 36
TIJIaBaIOIICH 3arpy3Koi, 2.7TIK-2.9
ocobeHHOCTel ux pabotel. Ha IK-1.2 TIK-

KOHKPETHOM MpUMEpe 1.5

paccMaTpuBaeTCs pacueT ABYX
KOHCTPYKUIMH (DUIBTPOB C
TJIaBaroIe 3arpy3Kkou — ¢
(GUIBTPOBAHUEM CHU3Y-BBEPX U
CBEpXY BHH3.

/Cp/




3.9 CamocrosrensHas pabora 14. 9 I1K-4.4 TIK- J1.2J11.4
Pacuer ocBetnuTens co cioem 4.51IK-3.3 JI1.5
B3BEIICHHOTO 0Ca/IKa ITK-3.6 I1K- JI1.7J12.1
PaccmatpuBaroTCst OCHOBBI 2.11IK-2.3 2.2
pacueTa OCBETIIMTENEeH pa3InuHbIX [K-2.5TIK- | 9233 54 26
KoHCTpyKuuid. Ha ogHOM npumepe 2.8 TIK-1.2
JTaeTCsl TIOJIHBII pacyeT ITK-1.5 K-

OCBETJIUTEIISL. 1.7
/Cp/

3.10 CamocrosTenbHas padorta 15. 10 [TK-4.3 TIK- JIT.1JI1.2
Pacuer coopyxeHHil 10 TOOYUCTKE 4.5T1IK-3.3 JI1.4
MUTHEBOH BOABI copOLIMeii Ha MK-2.2 TIK- JI1.5012.1
AKTUBUPOBAHHBIX YIIIAX 2.4 TIK-2.7 JI2.2J13.3
PaccmaTpuBaroTcs npumepst [IK-1.3TIK- | D2 323 54 56
peanu3anyu copOIMOHHON 1.7
JOOYUCTKU BOZBI, TPUBOAUTCS
IIpUMeEp pacdeTa HECKOIbKUX
KOHCTPYKIIUH COPOIIMOHHBIX
(UIBTPOB, aHATH3UPYIOTCS
0COOEHHOCTH UX paboThHI U
9KCIUTyaTaluu
/Cp/

3.11 CamocrosrenbHas padora 16. 10 [1K-4.7 I1K- JJ1.2J11.4
Coopy:xeHust 1 000pyJO0BaHHUE ISt 3.1 TIK-3.4 JI1.5 J11.6
OYHCTKH MPUPOIHBIX BOT ITK-3.7 I1K- JIL.7J12.1
WHTeHcn¢ukanms nporecca 2.1TIK-2.3 J12.2
KOHBEKTHBHOM KOaryJIsil1u IMK-2.5TIK- | 313233 54
npumecei Bozpl. Pacuer 1.1 TIK-1.3 26
cMecHuTeNel 1 Kamep [K-1.5
xJIombeoOpa3oBanus. Pacuer
OTCTOHHUKA, (yroTaTOpa U
OCBETJIUTEIIS CO CIIOEM
B3BEIICHHOTO OCAJIKA.

Wntencuduxamnus paboTs
COOPY>KEHHH AJIS1 OCBETICHHUS
BOJIBI.

/Cp/

3.12 CamocrosrenbHas padora 17. 10 [IK-4.5 TIK- JI.1J11.2
Coopy:xeHus 1 000pyJOBaHHUE ISt 3.1 TIK-3.8 JI1.4
OYMCTKH NPUPOIHBIX BOJ [TK-2.4 T1K- JI1.7J12.1
KoncTpykimn ckopbIxX GUIBTPOB, 2.71IK-2.8 JI2.2J13.1
pacrpenenuTenbHbIe JpeHaKHbIE [K-1.4 TIK- JI3.3
CUCTEMBI. J[ByXITOTOUYHBIE 1.6 TIK-1.7 | 3233 54 56
(UITBTPEI, CBEPXCKOPBIE.

KoncTpykiuy HanopHbIX
(GUITBTPOB € 3ePHUCTOMN 3arpy3KOi.
/Cp/

3.13 CamocrosrenbHas padora 18. 10 [TK-4.2 TIK- JI1.1J11.4
Pa3paboTka BOIOOYHCTHBIX 4.511K-3.1 JI1.5J12.1
KOMILIEKCOB ITK-3.4 T1K- JI2.2J13.1
Pa3paboTka BEICOTHOM CXEMBI 2.1TIK-2.4 JI3.3
BOJIOOYHCTHOTO KOMILJIEKCA. [K-2.9TIK- | D233 54 56
Ilmomaaka craHmyuu 1.4

BOJOITOArOTOBKH. OOBEMHO-
IJTAHUPOBOYHBIC PEIICHHS,
KOMMYHHKAIIHH.
BcnoMoraTesbHbIe COOPYKECHUSL.

/Cp/




3.14 CamocrosrensHas pabora 19. 12 I1K-4.7 IIK- J1.1J11.2
OnTumusanus paboThl 3.6 TIK-2.1 JI1.4
BOJIOOYHMCTHBIX KOMIIJICKCOB I1K-2.4 TIK- JI1.5J12.1
OnTuMu3anys OTAEIBHBIX 2.7 TIK-1.1 JI2.2J13.1
TEXHOJIOTUYECKHUX MPOIIECCOB [1K-1.4 TIK- JI3.3
OYHMCTKH BOJbI. M3yueHue 1.6 TIK-1.7 | 3233 54 56
MIPUMEPOB ONTHMHU3AITUH PAOOTHI
BOJIOOYHCTHBIX KOMILJIEKCOB.

CucTeMbl aBTOMaTHYECKOTO
VIpaBJICHHUS BOJOOYHCTHOMN
crannueit. /Cp/
Paznen 4. Tema 4. MemOpanHblie
TeXHOJIOTHMH B BO/IONOATOTOBKe.
IToBTOpPHOE HCIIO/IL30BaAHUE
NPOMBIBHBIX BOJ U 00paldoTka
0CaJIKOB BOIONPOBOIHBIX
craHuuii. Ode33apaxuBanue
NPUPOIHBIX BOJ
4.1 Jlextus 4. MemOpaHHBIE 2 [TK-4.1 IIK- JI1.1JI1.2
TEXHOJIOTUHU B BOJONOATOTOBKE 4.2TIK-3.2 JI1.4 J11.5
IIpouecch MeMOpaHHOTO ITK-3.4 T1K- JIL.7J12.1
pasieneHus: o0IIre CBEICHNS, 3.7TIK-3.8 J12.2
wiaccuukams, 001acTh IMK-2.1 [IK- | 33 34 35 26
MpUMEeHeHUs1. MaTepuansl A 2.2 TIK-2.3
HM3TOTOBJICHUS MEMOpaH U UX [TK-2.4 T1K-
cBoiicTBa. TexHomornyeckue 2.5 1IK-2.7
CXEMBI OUMCTKH IPUPOJHBIX BOJ C IIK-1.1 IIK-
MPUMEHEHUEM METOJI0OB MUKPO-, 1.3 TIK-1.5
yIBTpa-, HAHOPHUIBTPAIINU U IK-1.6 IIK-
00paTHOTO ocMoca. 1.7

BogoouncTable KOMIUIEKCHI C
HCIOJb30BaHUEM MEMOPAHHBIX
ycraHoBok. ITloBropHOE
HCIOJb30BaHUE MTPOMBIBHBIX BOJ U
00paboTKa 0CAIKOB BOJO-
TIPOBOJTHBIX CTAHITHIA

BrusiHre kauecTBa MPOMBIBHBIX
BOJI Ha BOJIOMCTOYHUKU U paboTy
OUYHUCTHBIX COOPY>KEHUH.
TeXHOJIOTMUECKUE CXEMBI U COCTAB
coopyskeHuii. EctecTBeHHbIE U
HCKYCCTBEHHBIE METO/IbI
00pabOTKH 0CATKOB. Y THITH3AIIHS
0CaJIKOB BOJOIIPOBOAHBIX
CTaHLIUH.

0e33apaxMBaHKE IPHPOIHBIX BOJ
MeToabl, XapaKTepUCTUKH,
YCIIOBUSI IPUMEHEHUS,
JIOCTOUHCTBA U HEJIOCTATKH.
XnopupoBaHUE, XUMH3M
npouecca. ['unoxnopur, Cxema
MOJTyYeHHs1, TPUMEHEHHE.
OsonupoBanue. Y ®-o6aydcHue.

/Jlex/




4.2 Ipakrudeckoe 3aHsTHE 4. I1K-4.1 K- J1.1J11.2
MeMOpaHHbIE TEXHOJIOTHHU B 4.2 TIK-4.3 JI1.4 JI1.5
BOJIONIOJITOTOBKE [1K-4.4 T1K- JI1.7J12.1
PaccmarpuBaroTcs pasnuyHble 4.5 IIK-4.6 JI2.2J13.1
KOHCTPYKLUHU U BapUAHTHI [1K-4.7 TIK- JI3.3
KOMIIOHOBKM MEMOPaHHBIX 3.31IK-3.6 | D233 34 56
yCcTaHOBOK. J1J1 3aJaHHOTO [TK-3.8 I1K-

Ka4ecTBa BOJBI MOIOUpaeTCs 2.1 TIK-2.3
TEXHOJIOTHYECKAs CXeMa, I1K-2.7 TIK-
BEIOMpaeTCs PeXUM pabOTHI U 1.21IK-1.4
BBIIIOJIHAETCS pacyeT IIK-1.6
yIbTpadUIbTPAIUOHHON

yCTaHOBKU. PacueT coopyxeHuit

10 00paboTKe MPOMBIBHBIX BOJ U

ocajka

JI7is pa3smuyHBIX cXeM 00pabOoTKH

MTOBEPXHOCTHBIX BOJI IPUBOTUTCS

TIpUMeEp pacyeTa CHCTEMBI

MIOBTOPHOTO HCIIOIB30BAHUS

MIPOMBIBHBIX BOJ| CKOPBIX

¢unbTpoB. [IpuBoasTCS MpUMEPHI

pac4eToB ¥ HOAOOPa COOPYKEHUI

110 00paboTKe ocaKa: pe3epByaphbl

-YCpPEeIHHUTEIH, CTYCTUTEIIH,

LHeHTpUYTH, QUIBTPHI-IPECCHI.

Mp/

4.3 CamocrosrenbHas padota 20. [TK-4.1 ITK- JIT.1JI1.2
MemOpaHHBIE TEXHOJIOTHU B 4.3 TIK-3.3 JI1.4 J11.5
BOJIOTIOATOTOBKE ITK-3.4 T1K- JI1.7J12.1
Marepuansl 1J11 H3rOTOBIICHUS 3.6 1IK-3.7 JI2.2J13.1
MeMOpaH U UX CBOWCTBA. ITK-3.8 I1K- JI3.3
[onmyueHne CHHTETHYECKUX 2.3TIK-2.5 | 1223335
meMOpaH. TpancnopT B ITK-2.6 TTK- 26
MeMOpaHax: KiacCuUKaIus, 2.7TIK-1.3
JIBIXKyLIMe cuiibl. HepaBHOBecHast [TK-1.4 TIK-
TepMoauHaMuKa. TpaHcopT uepes 1.5 TIK-1.6
nopucteie MeMOpanbl. OLieHka IK-1.7

Ka4yecTBa MCXOIHOM BOJIBI,
[I0JjaBaeMOH Ha MeMOpaHHBIE
ycranoBku. [IpeaBaputenpHas
00paboTKa BOJIBI, TIOJIaBaeMO Ha
MeMOpaHHBIE YCTaHOBKH.
OCHOBHOE 1 BCIIOMOTATEIbHOE
000pyI0BaHNEe MEMOPAHHBIX
YCTaHOBOK.

/Cp/




4.4 CamocrosrensHas pabora 21. 2 I1K-4.2 T1K- J1.2J11.4
Pacyer ycranoBok 3.4T1IK-3.6 JIL.S
00e33apaKUBaHUS BOJIBI ITK-2.3 TIK- JI1.7J12.1
IIpuBoasATCs XapakrepUCTUKU 2.51IK-2.9 JI2.2J13.3
MeToa 00e33apakuBaHMs BOJIBI [IK-1.4TIK- | D152 53 D6
030HOM, CBEJICHHSI 00 030HATOpPAX, 1.5 TIK-1.7
MIPUMEHSAEMBIX B OTCUECTBCHHOH 1
3apy0Oe:KHOM MPaKTHKE.

IIpuBoauTcs npumep BbIOOpa 1036
030HA /TSI HEPBUIHOTO
(BTOPHYHOTO) 030HHPOBAHNS,
pacyer KoJM4YecTBa 030Ha,
HEOOXOIMMOTO ISt
00e33apaKUBaHUs BOJIBI,
IIPOU3BOIUTCS MOIO0P 030HATOpA
U pacyeT CUCTEMBbI OCYIIKU
BO31yxa. Tak jke MpOu3BOUTCS
pacueT KOHTaKTHOW KaMephl U
YCTpPOICTB pacnpezesieHus 1
JCTIEPTUPOBAHUS 030HO -
BO3/YIIHONM CMECH.

/Mp/

4.5 CamocrosrenbHas pabora 22. 10 [IK-4.7 TIK- JI.1J11.2
Pacuyer ycranoBok 3.4T1IK-3.7 JI1.4 JI1.5
00e33apaKUBaHUS BOJIBI ITK-2.1 K- JI1.7J12.1
X10paTOpHBIE yCTAHOBKU. 2.3 1IK-2.4 JI2.2J13.3
KoHcTpykiuu yctaHOBOK M[K-2.8 TIK- | 3233 54 26
XJIOPUPOBAHHUSI BOJIBI )KUJIKUM 1.1 TIK-1.2
XJIOPOM, THIIOXJIOPUTOM HATPHUS U IK-1.7
KaJbLUs, JUOKCHOM XJIOpa.

O0e33apaxuBaHue BOIBI
yIBTPadnOoIeTOBEIM H3ITyICHHEM.
CrenyanbHbIE METOIBI
o0e33apa>KuBaHUs BOJBI.

/Cp/

Pa3znea 5. Iloaroroeka u ciaua
JK3aMeHa

5.1 IloaroroBka u caaua 9 [K-4.1 IIK- JI.1J11.2

3a4yéra /Dxk3amMeH/ 4.2 TIK-4.3 J1.3711.4
I1K-4.4 TIK- JI1.5J11.6
4.5 TIK-4.6 J1.7
[IK-4.7 TIK- JI1.8J12.1
321IK-3.3 J2.2J12.3
I1K-3.4 TIK- J12.4J13.1
3.6 IIK-3.7 JI3.2J13.3
I[IK-3.8 TIK- | 3132223 24
2.1 TIK-2.2 25 26
ITK-2.3 TIK-
2.4 TIK-2.5
IIK-2.6 IIK-
2.7 TIK-2.8
IK-2.9 K-
1.1 TIK-1.2
ITK-1.3 K-
1.4 TIK-1.5
[K-1.6 TIK-

1.7

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoJibHbIE BONPOCHI M 3aJaHUS

KOHTPOJIbHBIE BOITPOCHI 1 3AJAHW A JJIS ITPOBEAEHN S DK3AMEHA:

1. CocraB 1 CBOKMCTBA CTOYHBIX BO/I.
2. TexHOTeHHbIC UCTOYHUKH 3arpsI3HCHUS.

3. Knaccudmuxanus 3arps3HEHNI CTOYHBIX BOJ M METOJIBI MX U3BJICUCHHUSL.

4. Knaccel BpetHbIX ()aKTOPOB CTOYHBIX BOJI.




5. OcHoBHbIe TON10kKeHUs «IIpaBUII OXpaHBI BOZOEMOB OT 3arpsi3HEHUN CTOYHBIMHU BOJAMHU

6. YcnoBus citycka CTOUHBIX BOJI B BogoeMbl. HopmaTuBbl KauecTBa BO/bI BOJOEMOB MUTHEBOTO U KyJIbTYPHO-OBITOBOTO
BOJIOTIOJTE30BAHUS.

7. YcnoBus cirycka CTOUHBIX BOJI B BOJoeMbl. HopMaTuBBI KauecTBa BOABI BOJOEMOB PHIOOXO03SIHCTBEHHOTO BOAOIIOIB30BAHMS.
8. Kpurepun o1ieHKH 3arpsI3HEHHOCTH CTOKOB.

9. OxpaHa BOJJOEMOB OT 3arpsi3HEHUH CTOYHBIMU BoJlaMu (naiite onpenenenue nokazarensm [IJK, ITJC, JITIB, ux pacyer).
10. Omnpenenenre HEOOXOAUMOM CTETIEHN OYUCTKU CTOYHBIX BOJ| II0 OCHOBHBIM ITOKA3aTEIsIM.

11. CamoounIeHue BogoeMa 1 (pakTopsl, BIHAIOMINE Ha IPOIIECC.

12. Kucnoponuslit 6anaHc BogoeMa, (hakTopsl, BIUSIOINE HA KUCIOPOAHBII PEXXUM BOIOEMA.

13. PacueTHbIe pacxoabl CTOYHBIX BoJI, nocTynaromux Ha KOC, ux onpenenenue.

14. Munepanmsanus 3arps3aeruii. [Iponeccsl HUTpUGHUKAINY U ASHUTPUPHUKAINN B OYUCTKE CTOYHBIX BOJ.

15. 3amaun ourcTKH CTOYHBIX BoA. IIpoueccsl, uecnosabp3yeMble Ipu 00paboTke CTOYHBIX BOJI.

16. MeToabl OUHCTKH CTOYHBIX BOJ. OCHOBHBIE CXEMBI OUHCTKH.

17. ®U3UKO-XUMUYECKIE TEXHOJIIOTHH U ANapaThl AJIsl OUUCTKUA CTOUHBIX BOJ.

18. OcHOBBI (hU3UKO-XHMUYECKOH OYUCTKU CTOYHBIX BOA. METOIBI YAAaTCHNUS U3 CTOYHBIX BOJ OTAEIBHBIX KOMIIOHCHTOB.

19. TeopeTnueckre OCHOBBI OMOJIOTHYECKOH OUYUCTKH B CBOOOIHOM 00BbEME.

20. AKTHBHBII HJI, COCTaB M OCHOBHBIE (ha3bl €ro pa3BUTHs. 3HAYCHHE IS OYMCTKU CTOYHBIX BOJ.

21. TexHOJOrHYECKHE CXEMbI OYHCTKU CTOKOB B a3pPOTEHKAX.

22. AdpoTeHkH, K1accu(uKamys, OCHOBHbIE CXeMbI PaOOTHI.

23. KoHCTpyKIHMH a3pOTEHKOB, IPUHIUIT Pa0OTHI U pacyéTa.

24. CucteMbl a’paniyl WIIOBBIX cMecel B aspoTeHKaxX. OCHOBHBIC HANPaBICHHIS HMHTCHCH(HUKAINN PaOOTHI adpalliOHHBIX
COOPYKEHUH.

25. buonoruyeckue Npyzabl JOOYUCTKU CTOYHBIX BOJ, C €CTECTBEHHOM U HCKYCCTBEHHOM adpalueil.

26. bruopeakTopsl ¢ pa3nUIHBIME BUIAMH 3arpy30K KOHCTPYKIHH, TPUHIAN PaOOTHI.

27. ®uUnbTPHI C 3epHUCTOMN 3arpy3koi. Kimaccudukanms, KOHCTPYKITHH.

28. CopOrroHHbIe METOAUKU U (hroTauus. OCHOBHBIE CXEMbI OUHCTKH.

29. MeTo/bl HACBILIEHHUS OYUIIEHHBIX CTOYHBIX BOJ KHCIOPOJIOM.

30. DKOJIOT0-’KOHOMHYECKAs! OLIEHKa COBPEMEHHBIX TEXHOJIOTUNA OUYMCTKH CTOYHBIX BOJI.

31. CucteMHBIi aHAITN3 TEXHOJIOTU, 000PyIOBAaHHS M CXEM OYUCTKH CTOYHBIX BOJ.

32. Boibop MeTosa 00e3BpeKUBAHUS 3arPSI3HEHUH CTOYHBIX BOJI.

33. 'HHOBAaIIMOHHBIE TEXHOJIOTUH OYMCTKHA CTOYHBIX BOJ|, CXEMBI, 00J1aCTh IPIMEHEHHUS.

34. O6e33apaxuBaHue CTOYHBIX BOA. OCHOBHBIE METOJIBI X JOCTOMHCTBA M HEJIOCTATKH.

35. IIpoekTrpoBaHHe HIEKTPOIU3HON YCTAaHOBKH, TOCTOMHCTBA M HEJIOCTATKU MeTo/1a. BoHO-cosleBoe X0351CTBO, yCTaHOBKA
JekapOOHM3AINK BOABIL, 33JIEKTPOJIb3HBIN MOYJIb, OCHOBHBIE ITOJIOXKEHUS 10 PAcUeTy.

36. HagexxHOCTh QYHKIIMOHUPOBAHUS KOMIUIEKCOB OYHACTKHA CTOYHBIX BOJI. OIleHKa CTAOMIBHOCTH U 3KOJIOTHYECKOH HAIe)KHOCTH
OYHCTHBIX KOMITJIEKCOB.

37. BeicoTHas cxeMa JABHKEHHs CTOUHBIX BOJ 110 coopyxkeHnsAM KOC, Ha3HaueHue, NPUHIUI HOCTPOECHUSI.

38. [1maH Tpacchl OYUCTHBIX COOPYKEHHH, BHY TPHUILIOIIAI0YHbIC KOMMYHUKAIIHIH.

39. Xumuueckue noka3areib kauecTBa Boabl. Kimaccudurarmst mpupoaHbix Boa (o O.A. Anekuny).

40 dusnueckre nMoKa3aTeau KauecTBa BOIbI.

41. OueHka KauecTBa BOABI IS XO3SIHCTBEHHO-ITUTHEBOIO BOJOCHAOKEHUS.

42. XuMHU4ecKnii cocTaB IPUPOIHBIX BOJ U (GaKTOPHI, BIUSAIOMNE Ha €ro (POpMUpPOBAHHE.

43. Obmas k1accuduKaIys METo10B 00pabOTKH IPUPOAHBIX BOJ.

44. TexHOIOTUUECKUE CXEMBI YTyUIlIeHHs Ka4eCTBa BOABI.

45. Kpurepun a7t BEIOOpa TEXHOJIIOTHIECKOH CXEMBI M COCTaBa COOPYKEeHUH. CHCTEMHBIH IOX0/ K BEI-00PY BOTOOYHCTHOMH
TEXHOJIOTUH.

46. OCHOBHBIE peareHTHbIE CXEMBI YIIyUIICHUS KauecTBa BOJIbI, IPUMEHsIEMbIE B BOIOMOTOTOBKE.

47. be3peareHTHbIE CXEMbI HOATOTOBKU NPUPOAHON BOJIBL.

48. TeopeTndeckre OCHOBEI KOATyJIAINH B3BECH B CBOOOTHOM 00BeMe BOJIBI, Kakue (paKkTOpHI BIMSIOT Ha IPOIECC KOATYIISIINH B
o0beme.

49. KoHTakTHas KOaryysLus, e OTJINYUTENIbHbIE 0COOEHHOCTH.

50. ®axropsl, Biustomye Ha 3G QEeKTHBHOCTE KOATYIISAINH.

51. MeToxbl HHTCHCH(HUKAIINY MIPOLecca KOATYIISINU IPH 00pabOTKe MAJTOMYTHBIX, IIBETHBIX, XOJIOAHBIX BO.

52. PeareHTsl, NpUMEHsIEMbIE IPH peareHTHONH 00paboTKe BOJbI, UX CBOMCTBA U XapaKTEePUCTHKHU, TOCTOUHCTBA, HEJOCTATKH,
COBPEMEHHBIE KOATYISHTHI.

53. ®OKyNAHTHI U UX POJIb B MPOLIECCE YIYUIIECHUS KaueCTBA BOJIBL.

54. PearentHoe x03siicTBO. CXeMbl, 000py10BaHUE U TPEOOBAHMUS K yCTPOHCTBY.

55. Cmecureiny, KaMepbl XJIOIbe0OPa30BaHMUs, KOHCTPYKIMHU U ITPUHIHIT PaOOTHI.

56. PerynmpoBanne 3¢ (GEeKTHBHOCTH TIEPEMEIINBAHIS B CMECHTEIX U KAMEPaxX XJIOMbeoOpa3oBaHUs.

57. Teopernueckre OCHOBBI OCaKJCHUSI B3BECH U3 BOJIbI OTCTaNBAHUEM.

58. ITapameTpsl BIUSIONIME HA CKOPOCTh OCAXKICHHS YaCTHUI] B CBOOOJHOM 0OBEME.

59. Knaccudukarus OTCTOMHUKOB U 00/1aCTh NX NPHUMEHEHHSL.

60. PagranbHbIe ¥ TOHKOCIOWHBIC OTCTOIHNKH. O0IacTh MPUMEHEHHS, TPUHINAT PaOOTHI U pacyera.

61. TeopeTuueckue OCHOBBI OCBETICHHS BOJBI B CJIOE B3BELICHHOTO ocajka. IIpuHImI paboTs! OCBeTIHTE-JIEH.

62. OcBeTyITeNH C B3BELIEHHBIM ocaikoM. [IpuHImI paboTe! 1 pacyera. TexXHONIOINYECKHUE TOKa3aTENH.

63. TpuHIUI pabOTHI U YCTPOWCTBO KOHTAKTHBIX OCBETIUTEIICH.

64. Y nanenune npumeceil Bogs! MeTooM ¢utotanyi. KOHCTpyKunu u npuHIMI paboTh! (GIOTaTOPOB.

65. TeopeTnueckiue OCHOBBI OCBETIICHUS BOJBI (PHMIIBTPOBAHUEM.




66. Knaccu¢uxkarus ¢unsTpoB. YcaoBus ux npuMmeHeHus. [lapameTps! GpunbTpoBaHus.

67. OunpTpyromue 3arpy3ki. Buasl 1 TpeOoBaHMs, IPEIbABIsEMbIE K HUM.

68. Cxopble GUIBTPHI U HX IpEHAKHBIC YCTPOHCTBA.

69. O6BeMHOE 1 TOBEPXHOCTHOE (DIIBTPOBAHNUE, (DIIIBTPOBAHUE B TOHKIX MEPETOPOIKAX.

70. CymHocts Teopuu puiabTpoBaHust MuHIA.

71. ®unbsTpsI € MIaBarolIel 3arpy3koit. MIx mpenMyiiecTsa 1 HeJOCTATKH.

72. be3peareHTHOE OcBeTiIeHHE BOJbL. CyITHOCTB IIPOLECCa, CXEMBI U yCTaHOBKU.

73. Mennennsie punstpsl (M®D). KoHCTpyKTUBHBIE 0OCOOCHHOCTH, IPUHIUI PAOOTHI U pacyera.

74. Perenepariyss M®. ['uapaBardecKuil peIXIUTENb, TPUHIIAI paOOTHI M pacyera.

75. be3pearenTHas o6beMHast ¢pumbTpanus. CyIIHOCTh, IPEUMYIIIECTBA M HENOCTATKA. KOHCTPYKIIMY M IPHHITUIT paOOTHI
THAPOIIKIOHOB.

76. IIpouieccbl MEMOPaHHOTO pa3AeNieHHS.

77. ObnacTn MPUMEHEHHsI MUKPO- U YJIbTPAaHaHO(DHUIBTPALUH B BOJOIIOTOTOBKE.

78. O6nacTi IPUMEHEHHUST 0OPATHOTO U MPSIMOTO OCMOCA, HIIEKTPOANATN3a, MEMOPaHHOHN TUCTHILISIINH B BOJIOMIOITOTOBKE.
79. MatepHaibl UCTIONb3yEMbIE AJISI MUKPO-, YJIBTpa- M HAHO(DUIBTPAIIMOHHBIX MEMOpaH, pa3Mepsl IOp U 3a/1epKUBAIOIIAs
CIOCOOHOCTb MaTepUaoB.

80. TexHOIOTHYECKHE CXEMBI OUYNCTKH IPHPOIHBIX BOJ C IPUMEHEHHEM METOIOB MHUKPO- M YIbTPa-QHUIBTPAIHH.

43. TexHOTIOTHYECKUE CXEMBI OYHCTKHU NIPUPOIHBIX BOJ C IPUMEHEHHEM METOJI0B HAHODHUIBTPAIHH B 0OPAaTHOTO OCMOCa.
44. KoHCTpyKUMH MEMOpaHHBIX allapaToB Ui yIbTpaduiIbTpalii U 0OpaTHOro ocMoca.

45.TpeboBanus NpeabsBIsIEMbIE K BOJIC OCTYIAOMIEH Ha 00paTHOOCMOTHYECKHE YCTAaHOBKH.

46. ITpueMsl, HCIOTB3yeMBbIe JUTSI 3aIUTEl 00PaTHOOCMOTHYECKIX MEMOpaH OT 00pa30BaHUS KPUCTAINTHIECKUX (OMOIOTHIECKHX,
KOJUTOMTHBIX, OPTaHUYECKHUX) OTJIOKEHHH. THTHOUTOPHI 0caKo00pa3oBaHuUsI.

47. KoHueHTpanoHHast OJISIPH3aLHs, CIIOCOObI €€ CHIKCHHUS.

48. CeneKTHBHOCTE MEMOpaH, ee ONpeeICHHUE.

49. Heo6x0IMMOCTh JOOYHCTKH BOAOIIPOBOIHON BOABI B 3MaHHAX, TEXHOJIOTUH, JOCTONHCTBA U HEAOCTATKH.

50. Kareropuu CTOKOB 00pa3yroIUXCsl Ha CTAaHIIMH BOJOIIOATOTOBKH.

51. 3arps3HeHus, coJepKaIluecs B IPOMBIBHOH BO/IE CKOPBIX (DMIIBTPOB M KOHTAKTHBIX OCBETIIUTEIICH.

52. TexHomorngeckas cxeMa 00pabOTKH MPOMBIBHBIX BOJI (PHIIBTPOBATBHBIX COOPYKEHMUH MIPH OXHOCTYTIEHYATOH U
JBYXCTYTIEHUaTOH TEXHOIOTHH OYUCTKU MPUPOTHBIX BOJ.

53. Bo3BpaTHbIe IPOMBIBHBIE BOJbI B TEXHOJIOTUH OYUCTKU MIPUPOAHBIX BOJ.

54. CpoiicTBa 0Ca/IKOB U3 OTCTOMHUKOB U OCBETJIUTENEH CO CII0EM B3BELIEHHOIO OCa/IKa.

55. Metonbr 00pabOTKH OCaIKOB B €CTECTBEHHBIX YCIOBHSX.

56. TexHosornueckrue cxeMbl 00pabOTKH U 00E3BOKHMBAHUS OCAIKOB.

57. YTtunuszauus 0caaKoB CTAHIIMK BOJONOATOTOBKH.

58. IIpuHIUIBI KOMIIOHOBKH CTAHLUHU BOJOIOATOTOBKY.

59. OnTUMH3aLHSI TEXHOJIOTHYECKAX CXEM BOIOMOATOTOBKH.

60. MeTtozp! 00e33apakMBaHUs BOJbI, UX IIPEUMYIIECTBA U HEJJOCTATKH.

61. XnopupoBaHue BOJIbl, JOCTOMHCTBA U HEOCTATKU METOJIA.

62. O30HIPOBaHKE BOJBI, XUMH3M Iporiecca. O01acTh IPIMEHEHUS, TPEUMYIIIECTBA I HEJOCTATKU IIPOIIecca.

63. YO-ne3undexiust Boabl. bakrepuuuaHbie yCTaHOBKH, CXEMBI, IPUHIMI PadOThI, JOCTOMHCTBA U HEJOCTATKH.

64. I'nnoxnoput, cxema Mody4eHHMs], IPUMEHEHHE, YCTAHOBKH, JOCTOMHCTBA U HEJIOCTATKH.

65. MeToap! HHTEHCH(HKAIIMN TTPOIIECCOB 00e33apakBaHuU.

Komruiekr OMIeToB i 9Kk3aMeHa. XpaHUTCs B OyMaXKHOM BHJIE Ha COOTBETCTBYOMIEH Kadenpe. [ToAIeKUT eKeroqHOMY
OOHOBJICHHIO W TTEPEYTBEPXKACHUIO. UKCII0 BApUAHTOB OMIICTOB B KOMILJICKTE HE MEHEE YUCIIa MAaTUCTPAHTOB Ha JK3aMEHE.

Pemenue 3amau

3anaya 1. Onpenenuth pacuetHsie pacxoqasl KOC.
3agaua 2. PaccunTaTh KOHIEHTPAIMU 3aTPA3HEHUI CTOYHBIX BOJ.
3amava 3. OnpeaenuTh HEOOXOJUMBbIC CTEIIEHH OYMCTKU CTOYHBIX BOJI.
3amada 4. [TomoOpaTh TEXHOJIOTHUIO OYUCTKA CTOYHBIX BOJI.
3amaga 5. PaccunraTs OnooTHYeCKie IPYIbl ITTyOOKOH JOOUNCTKH C €CTECTBEHHOI a’panueil IpH CIIEAYIONTUX HCXOTHBIX
JAaHHBIX: CPEeTHUM CyTOYHBIN pacxoa cToyHbIX Boa 60000 m3/cyT; BIIKnonH noctynaromux cTouHbIX BoJ 20MI/i1; TpeOyemast
BITKmosH o4nIieHHON BOBI 6 MI/JT; CpeIHss TeMIlepaTypa CTOYHbIX Boj ietoM 20°C; 3umont 11°C.
3amaga 6. PaccunraTs Onosormyeckie Ipyas! ITyOOKOH JOOUYNCTKH ¢ HCKYCCTBEHHOH adpanyeil mpy CIeayIoIiX HCXOXHBIX
JAHHBIX: CPEIHUII CYTOUHBIN pacxo] cTo9HBIX Box 67200 m3/cyT; BIIKnonH nmocTymaronmx CTOUHbIX BoJ 15 Mr/m; Tpebyemas
BITKmosH o4nIieHHON BOBI 7 MI/JT; CPEIHsS TEMITEpaTypa CTOYHBIX BOJ B myAax 3uMon 4°C.
3amada 7. PaccuuTarh COOpY)KEHHS MPYIOBON CUCTEMBI Ipu 00bEMe cTokoB 430 M3/cyT, TOJIOBOI 00BEM CTOKA C YUETOM
ko durmenta 3amaca pasHoro 1,3 pasern 204035 m3/ron, camxenne BITK20 ¢ 5000 xo 30 mr/m.

3amaga 8. OnpenennuTs 006EM ad3POTEHKOB-BBHITECHUTEIICH TIPH CIICIYIOMINX HCXOIHBIX JaHHBIX: CPEIHIN CYyTOUHBIH Pacxox
ropoackux ctouHsIx BoA 200000 m3/cyT; BIIKnons nocrynaronmx crouHbsix Bog 200mr/i; Tpebyemast BIIKmomas ounineHHOH BOIBI
15 mr/n; 1,4.

3amga4a 9. PaccunraTh BRICOKOHATPYKaeMBIl OHOMMIBTP (a9pOQHIBTP) MPH CIETYIOMNX HCXOAHBIX TAHHBIX: PACX0J CMECH
MPOM3BOJICTBEHHBIX M OBITOBBIX CTOYHBIX BOA 19232,64 M3/cyT; npuBeaéHHoe uncio xxuteneir 56199 vem; BIIKmonH
MOCTYMAIOMIUX CTOUHBIX BoX 216,14 mr/m; Tpebyemast BIIKnonH, ountienHoi Boasl 15 MI/m; cpeaHss TemMneparypa CTOYHBIX BOJ




sumoit 9,3°C.

3amada 10. PaccuntaTh KameabHbIH OMOQUIBTP MPH CIEAYIONIMX MCXOAHBIX JAHHBIX: pacxoa cTouHbIX Boa 900 m3/cyT.,
BIIKmomH mocTtynatomux cTo9HbIX Box 200 mr/m; Tpedyemast BITKnomH ounineHHOM Boabl 18 MI/iT; cpefHsis TeMIiepaTtypa
CTOYHBIX Boj 3uMoii 8°C, cpeaHe-To10Bast TeMIiepatypa Bo3ayxa 5°C.

3amaua 11. PaccuntaTh adpOTEHKU-HUTPUPHUKATOPHI MPH CIEAYIOUIMX UCXOTHBIX NAaHHBIX: pacxo]] CTOUHBIX Box 12000
M3/cyT., copepiKaHre aMMOHUIHOTO a30Ta B HcXoqHoH Boge Ca=150 mr/mn, B ounmiennoi Ct=3 mr/n, remneparypa 20 °C, 3HaueHue
pH=8.4, KoHIIEeHTpaI¥s PACTBOPEHHOTO KICIOPO-11a 4 MI/II.

3amaua 12. PaccuntaTh adpoOHBIA CTAOMIM3ATOp AKTUBHOTO WIIA TPH CIEAYIOUINX MCXOAHBIX JaHHBIX: KomuuecTBo wmia
10 t/cyT, xoHueHTparus Ca=6 /1, 30pHOCTE S=25%, pacxon Q=1666, M3/cyT.

3amaua 13. Ilpu ananuse npoO BOABI U3 MOBEPXHOCTHOTO MCTOYHHMKA MOJYUEHBI CIEAYIOLINE Pe3ylbTaTbl: MyTHOCTh — 10
Mr/71, BeTHOCTH 25° P-C, 3amax 4 6amna, pH — 7,7, xene3o - 5-mr/i, okucisieMocts — 20 Mr/1, odmiee MUKpoOHOoe urcio — 5000.
OmnpenennTs HEOOXOANMOCTD YITyUIIeHHs Ka9eCTBa IINTHEBOH BOIBI, METOIBI OUNCTKH.

3agaua 14. IIpu xoarymsamuu Boasl o6seMoM 10M3 uconbp30BaH CepHOKUCIBIN amroMuHuA. [Tpu mpoOHOI Koaryasnun
YCTaHOBIICHO, YTO HaWITy4Inuii a(dekr Habmomaercs npu nobdaenenun 4 mit 1% pactBopa koarynsHra 250 Mt Boasl. PaccunraTs
HEO0OXOMIMO€e KOJIMYECTBO CEPHOKUCIIOTO AOMHHUS, HEOOXOIMMO AJISI KOAryJIALNH YKa3aHHOTO 00beMa BOJIBI.

3agaga 15. Paccunrath HEOOXOOMMOE KOJIMYECTBO CYXOTO KOAryJIstHTa IpH ero mo3e 2,0 MI/I Ui yAaJIeHHs B3BCIICHHBIX
U KOJUTOUAHBIX yacTull U3 500 1 BOIBL.

3amaya 16. B 0,5 M3 pactBopa conepkutcst 25 Kr KanbIMHAPOBaHHOUM conbl Na2CO3. Beipa3suTh KOHIIEHTPALHIO
pacTBopa, II0THOCTH paBHa 1,05.

3amava 17. AHanu3 ceipoit Bobl cinenyromuil (B mr/m): 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 aks/m1; [110=2,24 mr 3kB/11. [IpOBEpUTH TOUHOCTH BHIMOJHEHHS aHATH3A.

3amaga 18. J)KecTKOCTB CBIPOH BOIBI COCTABISIET 4 MT 3KB/II, a comepkaHue Kaiubplus paBHo 60 mr/i. OmpenenuTts
MarHHEBYIO KECTKOCTh M COJIEPYKAHNE MAaTHUS B BOJE.

3amauda 19. KauecTBO ChIpOil BOJIBI XapakTepu3yeTcs cieayommmMu fadHbive : JKO0=5 mr axs/a, XKu/k =2000 Mr sks/11.
Onpenenutsb XKCa, XK u dKMg B mr sxs/11, ecim KO/ 2KMg.

3agaua 20. CkonbKo KyOHUECKIX METPOB HYXKHO B3ATh 25%-T0 pacTBOpa MOBAPEHHOH CONMM MIOTHOCTHIO 1,19, 4T00BI
npurotoButh 10 M3 Oosee pa3daBICHHOIO pacTBOpa 3TON CONM KOHIEHTpanuen 5% u - /1.
3amaga 21. B 1,5 M3 Boxsr pactBopero 0,015 T xmopucroro Harpus. OnpeneuTs KOHICHTPAIHIO PacTBOpA B I/ U T
9KB/M3.
3amauda 22. Ilpu ananuse pevyHOM BOJBI YCTAHOBJIEHO CIEAYIOIIEE COAep)KaHHe B Hel MOHOB, Mr/n: Na+=52.2;
Ca2+=57,4; Mg2+=18,0; SO42-=161,8; C1-=35,0. Beipa3uth COCTaB BOJbI B MI IKB/JI.

3agaua 23. JIng BOXOOYMCTHOM CTAaHIMK NPOoU3BoAnuTeNbHOCTHIO 115000 M3/cyT momobpats 31eKTponu3epsl mpu
MEPBUYHOM 7103€ XJI0pa —SMI/J1., BTOPHYHON — 2 MI/JI.

3amgaga 24. PaccunrtaTh y3e1 KHCIOTHOH JeKapOOHU3BIMK BOIBI MIPU CIEAYIOIINX MCXOAHBIX MaH-HBIX: pacxox Boxasl 10
M3/4; IIEIOYHOCTh BOABI MT 3KB/JI; YACIBHBIN pacxo]] BO3LyXa Ha fera3anuio M3 Ha | M3 oOpabaTeiBaeMO BOIBI;, BpeMs
Jera3alil MHUH.

3agava 25. PaccuntaTh CONEpacTBOPUTENN MPU CYyTOUYHOM MOTPEOIEHHH THIIOXJIOPUTAa HATpHs Ha ctaHuuu 750 Kr mo
SKBHUBAJIEHTHOMY XJIOPY MM 250 KI Ha Ka)KI 0N U3 YEThIpEX IEKTPOJIU3HBIX MOY-JIel. MakcuMallbHasi IPOU3BOIUTEIBHOCTD
OJHOTO MOAYJIS IIpU €ro paboTe B GOpCHPOBaHHOM peskuMe 330 Kr 3KBHBAIEHTHOTO XJI0Pa B CYTKHU 110 MACIIOPTHBIM JaHHBIM.

3amada 26. pacueTHBIN pacxo/ OYUCTHBIX COOPYXKECHUH MmoiHON Ononormdeckoir ounctku Q=250000 mM3/cyT, ounineHHAs
crouHas Boga nuMmeet BITK=25 mr/n. PaccunTaTs HIOYIUIOTHUTEIH.

3amaua 27. PaccunraTh, Kakas 4acTb Wia Mo o0beMy yaansieTcs B BuIE (yraTa, U ONpeAeiuTh KaecTBO (hyrara, eciu Ha
HEHTPU(PYTUPOBAHHE ITOACTCS WII BIAXKHOCTBIO 96,8%. BraskHOCTE 00e3B0keHHOTO Mita 80%, 3 QEeKTHBHOCTD 3a/1ePKAHUS
B3BEIIEHHBIX Be1ecTB 28%.

3amaya 28. OueHUTE Ka4eCTBO XJIOPUPOBAHUS BOJBI Ha BOAOIPOBOJHON CTaHIMU: MUKpoOHOe uncio — 50 B 1 mi, Komu-
WHJIEKC — 2, OCTaTOYHBIH XJ10p — 0,7 Mr/1, 3amax xyopHbId 1 Oamt. JlaiTe 3aKT09eHHUEe 0 BO3MOXKHOCTH UCTIOIB30BaHUSI BOJIBL.

6.2. TeMbl NUCbMEHHBIX PadoT

2 Kype
Kypcogoit mpoexr «Coopy>keHHsI OYUCTKH U TOOYMCTKA CTOYHBIX BOI

TeMbl KypcoBOro MpoeKTa:

1. Coopy»eHHUs! OUMCTKY U JOOUYUCTKU CTOUHBIX BoA cena KpacHorsapaeiickoe B PecrryOnuke Anpirest.

2. Coopy:KeHHs OYHCTKU M JTOOUYUCTKH CTOYHBIX BOJ mocenka beictporopckuii TanmHckoro pationa PocToBckoit o6macTw.
3. Coopy:KeHHs OYUCTKU U TOOUUCTKH CTOUHBIX BOJ nocenka XKupHos Tanuackoro paitoHa PocToBckoit obmacTu.

4. Coopy»eHHsI OUUCTKU U JIOOYHUCTKH CTOYHBIX BoJ ropona Jly6oBka /lyGoBckoro paiiona Bonrorpasackoi odmacty.




5. CoopysxeHHsI OUUCTKU B JJOOUYUCTKU CTOYHBIX BOJ] ropoja 3afoHcka JInnenxoii 00macT.

6. Coopy>KeHHUs] OUUCTKH U JOOUUCTKU CTOUHBIX BoJ ropoaa Kponorkun KpacHonapckoro kpast.

7. CoopyKeHHs OYHCTKU W JTOOUYMCTKH CTOYHBIX BOJ CTaHMIIBI HoBo3010TOBCKast CeMHKapakopckoro paiioHa PocToBckoit obmacTi.
8. CoopyskeHHsI OUUCTKU B JJOOUYUCTKU CTOYHBIX BOJI ITOCeIKa AIOTHHCKHI POCTOBCKO# 06macTy.

9. Coopy>KeHUs OUUCTKU U JOOUUCTKU CTOUHBIX BOJ mocenka ['opHsukuii benokanuteenckoro paitona PoctoBckoii o0macT.

10. Coopy>XeHUs OYMCTKA ¥ JOOYHUCTKU CTOYHBIX BoJ Hocenka Capxken LlumisiHckoro paiioHa PocToBckoit obmacTi.

CocTtaB KypcOBOTO MPOEKTa:

1. PACYETHBIE PACXO/IbI CTOUYHBIX BOJJ HACEJIEHHOI'O ITYHKTA.
1.1 Pacxof X03SIICTBEHHO - OBITOBBIX CTOYHBIX HACEJIICHHOTO ITyHKTA.
1.3 Ompenenenue pacueTHbIX pacxogoB KOC.
2. KOHIIEHTPAILIMS 3ATPA3HEHWI CTOYHBIX BOJ.
2.1 KoHIeHTparms 3arpsAa3HeHNi CMeCH X03.-OBIT. W IIPOM3BOACTBEHHBIX CTOYHBIX BOJ, ocTymnaronmx Ha KOC.
2.2 Pac4eT SKBHBAJICHTHOTO YHCIIA JKUTENEH.
3. PACHET CAMOOYHUIINEHWA BOJOEMA-ITPUEMHHKA OUUIIEHHBIX BOJ.
3.1 Pacuer nponecca cmenienust CB ¢ Bonoii Bonoema.
3.2 Onpenenenue HeoOXOUMON CTETIEHH OYUCTKU CTOYHBIX BOJ.
4. BbIbOP METOJIA 1 TEXHOJIOI'M OUUCTKM CTOYHBIX BOJ]
4.1 Texnonoruueckas cxema ounctku CB.
4.2 Pacuer >¢¢pexruBHOCTH 0uncTK CB 110 BEIOpaHHOI cxeMe.
5. COOPYXXEHUSA MEXAHUYECKOM OUMCTKH CTOYHBIX BO/I.
5.1 PacueT npuemMHON Kamephbl
5.2 PacueT peneTok-apoouioKk
5.3 PacueT meckoI0BOK U ITECKOBBIX OYHKEPOB
5.4 PacueT nepBUYHBIX OTCTOMHUKOB
6. COOPYKEHU S BUOJIOTMYECKOM OYMCTKM CTOYHBIX BOJI.
6.1 BricokoHarpyxaembie 6noGmIbTps! (a3poMIBTPEI). (A3POTEHKH).
6.2 PacueT BTOPUYHBIX OTCTOHHHKOB.
7. OBE33APA’KMBAHUE OUYUIIIEHHBIX CTOKOB
7.1 IlpoexTupoBaHUE U pacyeT IEKTPOIUIHBIX YCTAHOBOK
7.2 IIpou3BOIUTENBHOCTD AIEKTPOIU3HON
7.3 BoaHo-coneBoe X03aUCTBO. TeXHOIOrHUeCKHid pacyeT 1 MPOEKTUPOBAHNE
7.3.1 YcranoBka nekapoonuzanuu Bogsl Cl- aHHOHHPOBaHHEM
7.3.2 Y3en KUCIOTHOH eKapOOHM3aINH
7.3.3 ConeBoe X034HCTBO
7.3.4 DnekTponu3HbIi Moay b «Ximopade» YI-25MK
7.3.5 Cucrema 103UpOBaHMsI THIIOXJIOPUTA HATPUS
8. COOPYXEHIA JOOUNMCTKIM CTOYHBIX BOJ
8.1 Pacuet 6MOJIOTHUECKUX TPYIOB JOOUYUCTKU CTOUHBIX BOJ
9. KOMIIOHOBKA CTAHIIMHN OYUCTKH CTOYHBLIX BOJI (uepresk)

Bompocs! k 3amure KypcoBoro Ipoexra:

1. Llenb 1 3371241 KypCOBOTO MPOEKTA.

2. UcxoaHble NaHHBIE AT IPOEKTUPOBAHUS.

3. Onpenenenue pacueTHbIX pacxogoB KOC.

4. Metoauka pacueTa 3arpsi3HEHUI CTOUHBIX BOJ.

5. YcnoBus ciycka CTOYHBIX BOJ] B BOZoeMbl. HopMaTHBEI kKagecTBa BOJIHI.

6. [lepeuncnute GakTopbl, BAUSIONIME HA CAMOOUYHUIIEHUE BOJIOEMA.

7. Kucnopoauslit 6ananc Bogoema, GakTopbl BIUSIONINE Ha KUCIOPOJHBIN PEXKUM.

8. 3amaum ouMTKH CTOUHBIX BOJ. [Iporecchl, Hcoab3yeMble IpH 00paboTKEe CTOKOB.

9. I3 KaKuX OCHOBHBIX OJIOKOB COCTOSIT TEXHOJIOTHYECKAst CXeMa OYUCTKH CTOYHBIX BOT.

10. Kputepuu BeIOOpa COOPYKEHHH TEXHOJIOTHUECKOH CXEMBbI OUMCTKH.

11. Ha3oBuTe BcioMOraTeabHbIE COOPYKEHUS, BKIIOUEHHBIE B TEXHOJIOTHIO OUMCTKH, UX HA3HAUCHUE.
12. Aramn3 3(h(heKTHBHOCTH OYMCTKH.

13. KoHCTpyKuus, DPUHIUI PaOOThI U YCIOBUS IPUMEHECHUS TIECKOJIOBOK.

14. TIpoueccsl ocaxkaAeHHs B3BECU B OTCTOHHHUKAX.

15. TexHOIOTHYECKHE CXEMBI OYHUCTKA CTOKOB B a9POTEHKAX.

16. KoHCTpyKUumy a’3pOTEHKOB, IPUHIUI PA0OTHI, OCHOBHBIE IIOJIOKEHHUS 110 PAacUeTy.

17. JocTonHCTBa MeTO/Ia 00€33apaKMBAHUS IyTEM DIIEKTPOIM3A.

18. YcTaHOBKH BOJHO-COJIEBOIO XO3SIMCTBA CTAHLIMU.

19. YcioBus JOOUUCTKU CTOUHBIX BOJL.

20. buonornueckue Npy/asl, THIIBL, HA3HAYSHUS, IPUHIUI PAOOTHL.

21. NnTencudukanus paboThl COOPYKEHUH CTAHIIUU.

22. [1maH Tpacchl OYUCTHBIX COOPY>KEHHH, BHY TPHUILIOIIAI0YHbIE KOMMYHHUKAINH, TOTEPH HATIOpa.
23. BeicoTHas cxeMa JBHKEHHs CTOYHBIX BOA 10 coopyxkeHuaM KOC, Ha3HaueHue, IPUHIUI OCTPOCHUSL.
24. CxeMbl NepeKavuky ocajika Mo CTaHLUH.




25. HopMaTHUBHO-IOMYCTUMBIC PACCTOSHUS MEXIY COOPYKEHUSIMH CTAaHIIUH.
26. HopMaTuBsl 1 cTaHIUH, pabOTAIOIIUX HA MTOJTHYEO OYHCTKY CTOKOB.

BrimonHsteTcs KypcoBOM MPOEKT MarHCTPAHTOM MHAMBHAYAIBHO MOJ] PYKOBOACTBOM IIPEHOAABATENS BO BHEAYAUTOPHOE BPEMH,
camocTosaTenbHO. Cpok caun 3aKOHUCHHON pabOThI Ha MMPOBEPKY PYKOBOJUTEIIO yKa3bIBaeTcs B 3aaaHuuU. [locie npoBepku u
J0pabOTKY yKa3aHHBIX 3aMeUYaHuii, padoTa 3aIlUIIAeTCs C OLIEHKOH.

6.3. ®oH/1 OLICHOYHBIX CPEACTB

2 Kype

Orernka copMHUpOBaHHOCTH KoMmreTeHImi y MariuctpantoB HUMMU Jlon 'AY u BeICTaBlIeHHE OLIEHKH MO OTACIBHON TUCIUTUINHE
BeJIETCS CICIYIOMNM 00pa3oM:

- U1 MarUCTPaHTOB 3a04HON ()OPMBI 0OYUEHUSI UTOTOBAsI OLICHKA 110 TUCLUIUIMHE BBICTABISIETCS 1O 5-TU OanbHOM cucteme
OILICHKH, @ 3aTE€M MEPEBOAUTCS B OLICHKH «OTJIIMYHO», «XOPOLIOY, «YIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIBHON;

Bricoxkuil ypoBeHb OCBOEHHSI KOMIICTEHIINH, HTOTOBasI OLIEHKA 110 JUCIUIUINHE «OTIMYHO»: IITyOOKO U MIPOYHO YCBOMI
IPOrPaMMHBII MaTepuall, HCYEPIIbIBAIOILE, [T0CICI0BATENBHO, YETKO M JJOTHYECKH CTPOMHO €ro M3J1aracT, yMEET TECHO yBS3bIBAaTh
TEOPHIO C TPAKTHKOH, CBOOOIHO CIIPABIIIETCS € 3aja4aMy, BOIIPOCAaMH U JPYTHMH BUIAMH IPIMEHEHHS 3HaHUH, IpIdeM He
3aTpyIHIETCS C OTBETOM IIPU BUAOM3MEHEHUH 33JaHHH, HCTIONIB3YeT B OTBETE MaTepHall MOHOTpapHIECKOIl TUTepaTypHl,
MpaBUIBHO 00OCHOBBIBAET NIPHUHATOE PEIlICHHE, BlafeeT Pa3HOCTOPOHHUMHU HAaBBIKAMU U MIPHEMaMU BBINOTHEHHUS MPAKTHUECKUX
3ana4. CHCTEMHO M IITAaHOMEPHO paboTaeT B TEUEHHH CEMecTpa.

IloBblIIEHHBIN YPOBEHb OCBOEHHUSI KOMIIETEHIIMN, UTOTOBas OLICHKA T10 JUCLMIITIMHE «XOPOLIO»: TBEPJO 3HAET MaTepHUall, FPaMOTHO
U 110 CYILECTBY M3JIaraeT €ro, He JOITyCKasl CyIECTBEHHBIX HETOUHOCTEHM B OTBETE HAa BOIIPOC, IIPABUIILHO IIPUMEHSET
TEOPETHYECKHE MOJIOKEHUS IPU PELIEHUH MPAKTHUECKIX BOIIPOCOB U 3a/]ay, BlafeeT HE0OXOJMMbIMU HaBbIKAMH U IPUEMaMH UX
BBIMIOJTHEHHs. CHCTEMHO W TIAHOMEPHO paboTaeT B TSUCHUH CEMECTpa.

IloporoBelii ypoBEeHb OCBOEHHSI KOMIIETEHIUI, UTOI0OBAask OLIEHKA 10 AUCHUILINHE «yIOBIETBOPUTENIBHO»: UMEET 3HaHUS TOJIBKO
OCHOBHOI'0 MaTepuaia, HoO He yCBOMI €ro AeTajei, JOImycKaeT HETOYHOCTH, HEJOCTaTOYHO IMpaBUIbHBIE (POPMYIHUPOBKH,
HapyLIEHKs JIOTUYECKOH ITOCIIEN0BATENBHOCTH B U3JI0KEHUU IIPOTPaMMHOIO MaTepyaa, UCIBITHIBACT 3aTPy AHEHUS IIPU
BBITIOJTHEHHUH TTPAKTHIECKUX padoT.

IToporoBelit ypoBeHb OCBOCHUSI KOMIIETEHITHI He C(hOPMHUPOBaH, UTOTOBAs OIIEHKA MO JUCLUIIINHE «HEYJOBICTBOPUTEILHOY: HE
3HAET 3HAYMTEIBHON YaCTH IIPOrPAMMHOI0 MaTepuala, JOIyCKaeT CYIIECTBEHHbIC OLINOKH, HEYBEPEHHO, C OOIBIINMU
3aTpyIHEHUSIMH BEIITOITHSCT IIPaKTHIecKre padoThl. Kak mpaBuiio, oeHKa «HEyIOBICTBOPUTEIBHOY» CTABUTCS CTYCHTaM, KOTOPEIC
HE MOTYT IPOAOJIKUATH 00ydeHNne 6e3 TOMOIHUTEIBHBIX 3aHATHH 110 COOTBETCTBYIOMIEH TUCIIUITIINHE.

Kpurepun orieHkn ypoBHS c(hOPMUPOBAHHOCTH KOMIETEHIIMI 1 BBICTABICHUE OLICHOK IO KypcoBoMy mpoekry (KII):

- BeIcoxuii ypoBeHb OCBOCHHS KOMITETEHINH, OIIEHKA «OTIIMYHO»: paboTa BEIITOJTHEHA Ha BEICOKOM ITPO(ECCHOHANEHOM YPOBHE.
[TonHOCTBIO COOTBETCTBYET NOCTABIECHHBIM B 3aJJaHUH IeTsIM U 3afadaM. [IpeacTaBiaeHHbIH MaTepuan B OCHOBHOM BepeH,
JIOITyCKalOTCsl MeJIKHe HeTOYHOCTH. CTyIeHT CBOOOZHO OTBEYAET Ha BONPOCHI, CBA3aHHBIE C IPOSKTOM. BhIpaskeHa ciocOOHOCTH K
npodeccroHaNBHO afanTaIy, HHTEPIIPETANH 3HAHNH N3 MEXIUCIUIDTHHAPHBIX 00IacTeil.

- [1oBBIIIIEHHBIH YPOBEHb OCBOCHHUS KOMIIETEHIINI, OI[EHKA «XOPOIIO»: paboTa BEIITOJHEHA Ha JOCTATOYHO BEICOKOM
npodeccuoHanbHOM ypoBHe. JJomyieHo 10 3 HerpyObIX OIMOOK, He BIUSIOMNN Ha pe3ynbTaT. CTyJeHT OTBEYaeT Ha BOIPOCHI,
CBSI3aHHBIC C ITPOEKTOM, HO HEJOCTATOYHO IIOJTHO.

- [ToporoBelit ypoBeHs OCBOCHHS KOMITETCHITHH, OIIEHKA «yJOBIETBOPUTEIBHOY»: YPOBEHb HEIOCTATOYHO BBICOK. J{omymeHo 1o 5
oIIMOO0K, HE CYIECTBEHHO BIUSIOIINX HAa KOHEUHBIH pPe3yIbTaT, HO X0/ pelieHus BepHblil. CTyIeHT MOXKET OTBETHTh JIHIIb Ha
HEKOTOPBIEC U3 331aHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBelii ypoBeHs OCBOCHUSI KOMITETCHITHI HEe ChOPMHUPOBaH, OIIEHKA «HEYIOBICTBOPHUTEIBHOY»: Pa00Ta BHIIONHEHA Ha
HH3KOM ypoBHE. [lonyIieHs! rpyObie ommoOku. Perenne npuHIMNIAILHO He BepHO. OTBETHI HA CBSI3aHHBIE C TPOESKTOM BOIIPOCHI
00HapYKNBAIOT HETOHUMAaHHE MpeIMETa U OTCYTCTBUE OPUEHTALMN B MaTepualle IPOoeKTa.

6.4. IlepeueHb BH/10B OLICHOYHBIX CPEACTB

METOJAMYECKHUE MATEPHAJIBIL, OITPEAEJISIOIIUE IMTPOLEYPBI OHEHUBAHI S 3HAHWUM, YMEHIY, HABBIKOB
U (AJIKN) OITBITA JEATEJIBHOCTU, XAPAKTEPU3YIOIIUE DTAITBI ®OPMHUPOBAHM S KOMITETEHIIMM

OOmuit mopsIIOK MPOBEASHUS IPOLEAYPHI OLICHUBAHUS 3HAHWUH, yMEHU, HABBIKOB U (JIH) OIBITA AESTENbHOCTH, COOTBETCTBHUE
WHJIMKAaTOpaM JOCTHXEHUS COPMHUPOBAHHOCTH KOMIICTEHIIUH ONPE/IeIeH B CIIEAYOIINX JIOKAIbHBIX HOPMaTHUBHBIX aKTax:

1. ITomoxenue o Tekymei aTrecranuyu 3HaHUH oOydatomuxcs 8 HUMU [ITAY (B neficTByIOmeH peaakunm).

2. ITonoxxeHne 0 MPOMEXYTOUHOM aTTECTAIIMH 00YJarOIIUXCS [0 IPOrpaMMaM BBICIIETO 00pa30oBaHUs (B AEHCTBYIOMIECH pelaKIlim).
JIOKyMEHTBI pa3MelieHbI B CBOOOIHOM JocTyre Ha opunuansaom caiite HUMU JouI' AV https://ngma.su/ B pa3nene: [ 1aBHas
crpanuna/Ceenenus 006 00pazoBaTenbHON oprann3anuy/JIokaabHble HOPMATHBHBIE AKTHL.

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

7.1. Pekomenayemasi iutepaTypa

7.1.1. OcHoBHasi IUTEpPaTypa

ABTOpLI, COCTaBUTCIIN | 3arnaBue | I/ISI[aTeJ'ILCTBO, roa




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI1.1 |3amenuna M.B., KypcoBoe 1 quninoMHoe IpOeKTUPOBaHUE BOAOIPOBOAHBIX U Mocxksa: Bacter, 2011
Hepromes JL.I'. KaHaJM3alHMOHHBIX CETeH U COOPYKEHUH: yueOHoe mocodue s
CTPOMTENBHBIX TEXHUKYMOB
JI1.2 | benokones E.H., BomooTsenenue u BogocHaOXeHUE: yaeOHOe mocodne Jist PoctoB-Ha-/lony: ®enukc,
ITonosa T.E. BY30B 2009
JI1.3 |Bopouos l0.B. BonooTBeneHne 1 0UNCTKAa CTOYHBIX BOJ: YUCOHHK IS Mocxksa: ACB, 2009
CTYJIEHTOB O0YYEHHIO T10 crienuaibHocTH "BogocHadxkenue u
BOJIOOTBEIEHHE" HAaIPaBJIECHUIO OATOTOBKY "CTpOoUTEnbCcTBO"
JI1.4 | XKypba M.T"., CokosioB | BomocuaOsxenue. I[IpoeKTHpOBaHUE CUCTEM U COOPY KESHUI: Mocksa: ACB, 2010
JLA. yaeOHOe mocoOue At CTYACHTOB 00YIEHHIO O CIICIIHAIFHOCTH
"BomocHabkeHHEe W BOTOOTBECHUE" HAPABICHUIO MOATOTOBKA
"CtpoutenscTBo" : B 3 TOMax
JI1.5 | XKyp6a M.T"., CokosioB | BomocuaOsxenue. IIpoeKTHpOBaHUE CUCTEM U COOPY KSHUI: Mocksa: ACB, 2010
JLNA. yaeOHOe mocoOHe ATt By30B IO CIIEIHATBHOCTH
"BoxocHabkeHue 1 BOJOOTBECHHE" HAMPABICHHUIO [TOITOTOBKH
"CrpoutensctBo". B3 T
JI1.6 |Bomocyxun B.A., Craructudeckasi 00padoTKa SKCIICPUMEHTAIBHBIX TAaHHBIX: Hosouepxacck: , 2007
Snuenxo /J.B. y4eOHOe mocodue sl aCIHPAHTOB U COUCKATENeH
CEJIbCKOXO035IICTBEHHBIX BY30B
JI1.7 | Bacuibes A.M., WmxenepHble cUCTEMBI BOZOCHA0KEHUS U BOJOOTBEACHHUS: HoBouepxacck, 2016
Onmneiinuk P.A., yaeOHOe 1mocoOue st CTYICHTOB M MarkcTPOB HaIlpaBICHUS
Kaptyzosa T./I. "TTpnpoa000yCTPOHCTBO M BOJOMONB30BaHUE"
JI1.8 |Kaprysosa T.[., OuncTka CTOYHBIX BOJ: Y4eOHOE ITOcOOHe ISl MarlCTPaHTOB Hosouepxacck: , 2016
Onmneiinuk P.A. HanpasieHus noarotoBku "IIprpoaoodycTpoicTBO U
BOJIOII0JIb30BaHKE"
7.1.2. JlonoiHUTEeIbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENHU 3ariaBue WznarenscTBo, ros
JI2.1 |IlaBaunoBa N.N., BopocHa0xeHe U BOAOOTBEACHUE: YICOHUK sl OaKaTaBpoB IO Mocksa: FOpaiit, 2012
baxenos B.U. cnenranbHOCTH "BomocHa0xeHre U BogooTBeieHue"
JI12.2 | Koxunos B.®D. OuncTKa TUTHEBOU U TeXHUYECKOU Boabl. [Ipumeps! u pacueTsr: Mocksa: bacrer, 2008
yueOHOe TocoOHe A CTyACHTOB BY30B CHEUATBHOCTH
"BoxocHa0x. 1 kaHai."
JI2.3 | Jlykunbix A.A., TaOauIbl 1)1 THAPABINYECKOTO pacyeTa KaHAIN3aIUOHHBIX Mocksa: bacrer, 2011
Jlyxkuneix H.A. cerell U mokepoB o ¢popmysie akan. H.H. [TaBioBckoro: crpas.
nocobue
JI2.4 | Kaprysosa T.[. BogooTBenenue u 0o4nCTKa CTOYHBIX BOA: KypC JEKUUH 1is Hosouepxacck, 2012
ciaymareneit ®/IBO obpa3oBaTenbHbIe TPOrPAMMBI -
«VHXEeHEPHBIE CUCTEMBI CEITLCKOXO3SIHCTBEHHOTO
BOJIOCHA0KEHHS, OOBOJHEHUS M BOJIOOTBEICHHSD
7.1.3. MeTtogu4eckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue W3natenscTBo, ron
JI3.1 |Oumneitnux P.A., CTpouTenbCTBO U TEXHUYECKAs! SKCILTyaTallusl COBPEMEHHBIX Hosouepxacck, 2017
Banmroxos 10.B., CHCTEM BOJOCHA0XKEHUS U KaHaJIH3alKu: yaeOHoe mocodue [ s
Bacunbes A.M., ACTIUPAHTOB, OOYYAIOIIIXCS 110 HAIIPABICHHUIO OATOTOBKU
Kaptyzosa T./I. 08.06.01TexHuka 1 TEXHOJIOTHH CTPOUTENILCTBA, HANIPABI-CTh
noaroroBku 05.23.04 BogocHabkeHnue, KaHaIH3aLus, CTP-HbIE
CUCTEMBI OXpaHa BOJHBIX PECYPCOB]
JI3.2 | HoBouepk. HHX.- CHCTEeMBI U COOPYXKEHHSI OYMCTKU MPUPOTHBIX U CTOYHBIX BOJI: Hosouepxkacck, 2018
MEJIAOp. UH-T METOJAMYECKUE YKa3aHUS K TPAKTHUSCKAM 3aHATHSAM H
Honckoit 'AY ; cocT. | BEIIOTHEHHIO KypCOBOTO IpoekTa "Coopy>KeHUS OUUCTKH U
T.J. Kapty3oBa, P.A. | 1004HCTKM CTOUHBIX BOX" Il MarCTPAHTOB HAIPaBICHUS
OneiHuk noarotoBku "Ipupoa000ycTpoicTBO U BOJOOIB30BaHUE"
MarmucTepckas mporpamMma "BomocHabxeHne 1 BogooTBeieHne"
JI3.3 | HoBouepk. HHX.- Pacuer nporiecca ouncTkH BOABI (GHIIBTPOBAHUEM: Hosouepxacck, 2018
MEJHOp. UH-T METOAMYECKUE YKa3aHUS K PAKTHUECKUM 3aHATHUSIM 110
Jounckoit I'AY ; coct. | nuctumuinze "CHUCTEMBI U COOPYKEHUS OYMCTKU IPUPOJHBIX U
T.J. Kapry3oBa CTOYHBIX BOA" JUIL MaTUCTPAHTOB HAIPaBJICHUSI IOJATOTOBKH
"TTpupoa000yCTPORCTBO M BOJOMONB30BAHUE" MarkucTepcKas
mporpamma "BomocHaOeHHe U BOJIOOTBeIeHHE"
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 O¢urmanbHbIi caliT MUHHACTEPCTBA CTPOUTENLCTBA U | http://www.minstroyrf. ru/

XKX PO




722 OIeKTpOHHBIA (OHJ IPABOBOM U HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOH JOKyMEHTAIHUU
7.2.3 HupopmanmoHHbIe, CIPABOYHBIC U TOMCKOBEIC Rambler, Google, SInnekc
CHCTEMEI
724 OnekrpoHHas OMONMMOTEKa CBOOOIHOTO TOCTYTA http://www.window.edu.ru/
7.2.5 Crpasounas cuctema Koncynprant [Lmoc http://www.consultant.ru/
7.2.6 Od¢unmansuerii caitt HUMU Jlonckoii [AY ¢ http://www.ngma.su/
JIOCTYIIOM B 3JIEKTPOHHYIO OMOIHOTEKY
7.3 IlepedyeHb NPOrpaMMHOro odecneyeHus
7.3.1 Cucrema TpexmepHoro moaenuposanust KOMITAC Cyo6nuuen3zunonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunensuonnoe cornamenne KAJI-15-
0377)
7.3.2 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA or 24.09.2009
ML (1-60)
733 Autodesk Academic Resource Center (Autocad 2022, Cornamenue o IpeA0oCTaBICHUH JTUIICH3UU U OKa3aHUH
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 r. Autodesk Academic Resource Center
7.3.4 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cyonunensuonnsiid gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «Cod1Jlaitn Tpeitay
XP,7.,8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.5 IIporpamMMmHast cucteMa st OOHapyKeHHsI TEKCTOBBIX | JInieH3uoHHbIH qoroBop Ne 3343 ot 29.01.2021 r.. AO
3aMMCTBOBaHMI B y4eOHBIX M HAy9YHBIX paboTax «AHTHUIIATHAT»
«AnTumiaruatr. BY3) (unTepreT-Bepcus); Moy
«IIporpaMMHBIii KOMILIEKC TOMCKA TEKCTOBBIX
3aMMCTBOBAHHUI B OTKPHITHIX HCTOYHHUKAX CETH
MHTEPHET
7.3.6 AdobeAcrobatReader DC JIntieH3nOHHBII JOTOBOp HA MPOrpaMMHOE OOecTIedeHHe JUIs
MepCOHANBHBIX KoMITbIOTepoB Platform
Clients PC WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.7 MS Windows XP,7,8, 8.1, 10; Cyo6numen3nonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaita Tpeitn»
7.4 llepevyenb MHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 bazsr nanabix OO0 "Tpecc-Mudpopm" (KoncynbranT https://www.consultant.ru
+)
7.4.2 basbr nanaeix OO0 HayuHnas anekrpoHHas http://elibrary.ru/
6ubmmoTexa
8. MATEPUAJIBHO-TEXHHUYECKOE OBECIIEYEHUE JUCIHUIIJINHBI (MOLYJIS)
8.1 8 CrnennanbHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
CpeacTBaMH 00YYeHHs, CIy KaIllluMU AT IpeACTaBIeHs HH(opMalun 60bioi ayuropun: Habop
JIEMOHCTPAIMOHHOTO 000pyAoBaHus (epenocHoit): Hoyroyk RUintro — 1 mr., MyJIbTUMEIHHHOES
BHICOTIPOCKIIMOHHOE 000pynoBaHue: mpoekrop AcerP5280 — 1 mT. ¢ skparoM — 1 mT.; Y4ueOHO-
HarsITHBIE Tocoous (26 mit.); JlaboparopHoe 000pyAOBaHHE: MOJENh TPEXKOIBIIEBON
BOJIOIIPOBOIHOM ceTH, 1abopaTopHas ycTaHOBKa « OYHCTKA BOJBI C IOMOIIBIO YCTAHOBKH OOPATHOIO
ocMocay, yueOHbIH cTeHa «DacoHHBIC YaCTH CHCTEMBI BHYTPCHHEH KaHAJIH3alHK ¥ BHYTPEHHETO
BOZIOIIPOBO/IA», MAKETHI 3aIIOPHO-PETYIHPYIOIIEH, BCIOMOTATENIbHOM, TPeI0XpaHUTETHHON
apMartypsl, 1a00paTOPHBIA CTEHA AT MOHTa)a acOECTOLIEMEHTHBIX TPYO, 1a00paTOpHBII CTEHA AT
MOHTa)Ka YyTYHHBIX TPYO, JTaOOpaTOPHBIHA CTEH/ U OOPE3KH M CBAPKHU IOTUIPOIHICHOBBIX TPYO;
Jocka ? 1 mit.; Paboune mecta ctyneHToB; Pabodee MecTo mpenoaBaTes.
8.2 7 CrnenmambHOE TOMENIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMHI

cpeacTBaMy 00yUeHHsI, CITy>KAIIUMHU IS PeACTaBICHUs HH(POPMALUU OOJBIION ay JUTOPUH:
Habop neMoHCTpalimoHHOTo 000pynoBaHus (epeHocHoi): HoyToyk RUintro — 1 miT.,
MYJbTUMEIMIHHOE BUICONPOCKIIMOHHOE 000pyoBanue: mpoekrop AcerP5280 — 1 mT. ¢ axpanom — 1
mrT.; YdueOHO-HamIAaHbIe mocobust — 14 mr.; JlaboparopHoe obopynoBaHue: MaxeTs
neHTpoOexxHbIX HacocoB tuma K, KM, /I, M, B. — 6 mr.; Maxkets! oceBoro (tun O) Hacoca — | mrt.;
MakeTsl norpysxubsix Hacocop ATH, OIIB — 2 wit.; Maket crpyiiHoro Hacoca — 1 mr.;
JlelicTByromIas MO/IENb IEHTPOOEKHON HACOCHOH YCTAHOBKH C YaCTOTHBIM IpeoOpasoBareeMm,
MIpeIHa3HAYCHHBIX ISl CHATHSI OCHOBHBIX XapaKTePUCTUK HACOCA, & TaK JKe ISl U3yUeHHsI
NapajieIbHOTO U MOCIE0BATENILHOIO IPHCOEIMHEHNUS IBYX HACOCOB, UCCIIEIOBAHUS POLIECCOB
KaBHTAIlMH U SHeprocoepeskeHus IpHu paboTe HacocoB. L{nppoBeie MaHOMETPEI, YITBTPa3BYKOBOH
pacxozomep, aHAIOTOBEIH BakyoMeTp — 1 mT.; MakeThl paboumx KoJiec EHTPOOESIKHBIX HACOCOB H
Pa3IMYHBIX THApaBIMYeCcKuX MaiH — 10 mT.; MakeT BakyyMHOTO U BUHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 wt.; Paboune Mecta cTynento; Pabouee MecTo mpermogaBaTeds.
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3 CrnenuanbHOE TOMEIIEHHE YKOMIUIEKTOBAHO CHEHAT3UPOBAHHON MEOENBI0 U TEXHHUECKIMU
CpelCTBaMH O0yUYEHUs, CITyXKaIlUMU JUIS IPeJICTaBICHHUsT MHPOPMALMU OOJIBIION ay IUTOPHU:
Habop nemoHCTpanmnoHHOT0 000py0BaHus (epeHocHOoH): HoyTOyk RUintro — 1 mT.,
MyJIBTHMEIUITHOE BUACOPOEKINOHHOE 000pynoBanue: npoekrop AcerP5280 — 1 mT. ¢ sxpanom — 1
wrt.; Cucremuslit 6510k Pro-511 — 8 mr.; Mounutop 17" KK VS — 8 mir.; IIpunrep Canon LBP-810
- 8 mT.; TepmuHanbHas cTaHuwms, cepBep -1 mT.; TepMUHANIBHBIA KIHEHT — 15 mT.; Y4eOHO-
HarsaHbIe Tocoous (5 mrt.); Jlocka ? 1 mt.; PaGoune mecta ctynenToB; Pabouee mecto
IIperoAaBaTens.

9. METOUMYECKHUE YKA3AHUA U1 OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUTIIMHBI (MOAY JIS)

OOmuit mopsIIOK MPOBEAECHUS IPOLEAYPHI OLICHUBAHUS 3HAHWUH, yMEHU, HABBIKOB U (MIIH) OIBITA AESTENbHOCTH, COOTBETCTBHUE
UHIMKATOpaM JOCTHXEHUS COPMHUPOBAHHOCTH KOMIIETEHIIUH ONpe/ieIeH B CIIEAYIOINX JIOKAIbHBIX HOPMaTUBHBIX aKTax:

1. ITomoxenue o Tekymei aTrecranuy 3HaHUH oOy4datomuxcs B HUMU [ITAY (B neficTByro-Ieit peaKiim).

2. ITonoxxeHne 0 MPOMEXYTOYHOM aTTECTAlIMH 00YJArONIUXCS [0 IPOrpaMMaM BEICIIETO 00pa30oBaHus (B AEHCTBYIOMIECH pelaKIim).
JIOKyMEHTBI pa3MelieHbI B CBOOOIHOM JocTyre Ha opunuansaom caiite HUMU JouI' AV https://ngma.su/ B pa3nene: [ 1aBHas
crpanuna/CeeneHns 06 00pazoBaTenbHON oprann3anun/JIokaabHbIe HOPMATHBHBIE AKTHL.
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11. TOTIOJTHEHUA U U3MEHEHHSA B PABOYEN MPOT'PAMME

B pabouyio nmporpavmy Ha 2022 - 2023 yueOHBIH roJ BHOCATCH CNEAYIOUIAE JOMONHEHUS A H3-
MEHEHUA - 00HOBIEHO U AKTYaMU3APOBAHO COACPAKAHWE CIIEOYIOLIMX pa3de/ioB H MoApa3iaeioB paﬁoqei«"i

NpOrpamMmst:

8.3 CoBpemMeHnHbIe MpodeccHOHATbHbIE 6a3bl H HHOPMANHOHHLIE CIIPABOYHBIE CHCTEMBI

bassi panHex 000 "[pecc-Uudopm" (Korcyne-
TaHT +)

Horoeop Ne(1674/3905 ot 20.01.2022 ¢ OOO
"Tlpecc-Undopm" (Koncynpraut +)

Bazel maaabix OO0 "PernonanbHbiii HHGOpPMALIH-
OHHBIH HHAEKC TUTHPORaHNS"

Jorosop Ne HK 2050 ot 18.03.2022 ¢ OOQO "Pe-
THOHANBHBIH MHOOPMALWOHHbIH HWHIEKC LUTHPO-
BaHua"

Bazel nanHerx OO0 Hayynas snektpoHHas 6ub-
JTHOTEKA

JluiieH3HOHHbIH J0roBOp No SIO-
13947/18016/2021 ot 07.10.2021 OOO Hayunas
anekTpoHHas 6ubmuoTeka

Bazbl mauaex OO0 "T'poce Cucrem.Mudopmanms
W penieHus”

Kowntpakt Ne KPH-18510 ot 06.12.2021 OOO
"T'pocec Cucrem . Mudopmanus 1 peuierus”

Hepeuens gorosopos IBC obpasosareabHoli opranusanan Ha 2022-2023 yu. roa

YaeOnnri
roa

‘ HaumeHOBaHHE JAOKYMEHTA ¢ YKAZAHHEM PEKBHIHTOB

Cpox neiicrBus 10Ky-
MEeHTA

202272023

Horoeop Ne 501-01'20 o6 okazaHun uHbOpMaLIMOHHBIX YCITYT
| TIO TIpEIOCTaBIEHHIO J0cTyNa K 6az080# komekimu «3bC
Yuupepcutetckasn Gubnuorexka onnaiin» ot 22.01.2020r. ¢ 000
«HexcMeana»

¢ 20.01.2020 r. no
19.01.2026 .

202272023

Jorosop Ne p08/11 Ha okazaHue yciayr no npeaocTapieHuIo ao-
CTYMA K 3MeKTPOHHBIM nWamanuaM ot 30.11.2017 r. ¢ OO0 «H3-
JatenscTo Jlanb» PasMmelneHre BHYTPHBY30BCKOH JTUTEPATYPBI
Joul" AY na nnardopme IBC Jlans

¢30.11.2017 . mo

31.12.2025 r.

2022/2023

Jorosop Ne COB NeHB-171 1o pasmeneHAr0 NpoU3BeaeHHH 1
MpenocTaBleHuio noctyna K pasgeinam 3bC C3b ot 18.12.2019
r.c Q00 «3BC Jlaae»

JHon.cornawenue ot 24.06.2021 &k Jor NeC3b NeHB-171 ot
18.12.2019 . ¢ OO0 «DBC Jlane»

¢ 18.12.2019 r. no
31.12.2022 .,
C NOCNEYIOUIEH Mpo-
TOHTaMeH

2022/2023 ¢ 29.10.2019 r. mo
Jorosop Ne 11 okasaHus yC/IyT OJJHOCTOPOHHETD AOCTYINA K pe- 28.10.2020 1
cypcaM HaydHO-TexHudeckoH tubmuotexu «PT'Y Hedru v rasa 5 no:n-e,u ;}_C)Lu‘-eﬁ n -
(HUY) umenn U.M. Ty6xuna» ot 29.10.2019 r. (Hedrerazoeoe 1eAy . P

JIOHTALHEH
neno)

2022/2023 c27.04.2018 r. mo

Joroeop Ne 48-n Ha nepegady nNpou3BeIeHHsS HAYKH W HEUC-
OKOHYAHHS HEUCKITIO-
KJTIOYMTENBHBIX TIPAB Ha ero ueronbsosadny ot 27.04.2018 r. ¢ ST i
®TEHY «PocHAMIIM» pas
TIPOH3BEACHHE
| 2022/2023 | JToroeop Ne 1310 o1 02.12.21 Ha okazaHue ycayr [0 mpeno-
' CTABJIEHHID JIOCTYTIA K 3JIEKTPOHHBIM W3AHHAM KOIEK- ¢ 14.12.2021 r. mo
uuid:«Berepunapus u cebeckoe xo3sicTBo - M3naTeascTo 13.12.2026 1.
Jlauby
2022/2023 | Jlorosop Ne 1311 ot 02.12.21 Ha oka3zaHHe YCIyT 1O MPEo-
CTaBIIEHHIO IOCTYTA K 3TeKTPOHHEIM M3TaHUAM KOMIEKLMM: c 14.12.2021 r. mo
«IKOHOMHMKE U MeHeKkMeHT — M3narenscTio Jlamkos u K» ¢ 13.12.2026 1.
000 «3BC Jlanb»

2022/2023 Horosop Ne 2-22 o1 18.02.2022 r. ¢ OO0 «M3gaTenscTso

Jlaue» Ha okazaHWe YCIYT 10 NPeJOCTABIEHHIO JOCTYIIA K
HIIEKTPOHHBIM H3I8HUSM KOJUTeKUMH: «JlecHoe X034HCTBO U
necoutkenepHoe geno — Manarenscrea Jlans» OBC Jlanb

OTAENbHO HA6 KHHUI W3 IPYTHX pas/leioB.

¢ 20.02.2022 r. no
19.02.2023 r.
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8.5 Ilepevent HHGOPMANMHOHHLIX TEXHOIOTHHA H NPOrPAMMHOI0 obecTieveHHs, HCMOIb3Ye-
MBIX NPH OCYIIECTBJIeHHH 00pa3oBaTe/LHOI0 npouecca

Ilepevens AHOEHIHOHHOIO HPOrPAMMHOIO
obecneucHun

PexkBHIHTH TOATBEPARAAMIEr0 JOKYMEHTA

[NporpamMMHas cucTeMa U1d 0OHAPYKEHHs TeK-
CTOBBIX 3aMMCTBOBAHHMH B yUeOHBIX ¥ HAYUHBIX
pabotax «ArTumnaruar. BY3» (unreprer-
BEpCHA);

Mojxyns «IIporpammubiil KOMIUIEKC NOKCKA
TEKCTOBBIX 3dHMCTROBAHHI B OTKPBITBIX HCTOY-
HHKAX CETH HHTEPHETY

Juuensronnsii gorosop Ne 4501 or 13.12.202] 1.
AO «Antunnaruary (¢ 13.12.2021 r. mo 13.12.2022

I.):

Microsoft. Desktop Education ALNG LicSAPk
OLVS E 1Y AcademicEdition Enterprise (MS
Windows XP,7.8, 8.1, 10; MS Office profes-
sional; MS Windows Server; MS Project Expert
2010 Professional)

Cy6auuen3dornsrid qororop Ne0312 ot 29.12.2021 r.

AO «Codrr/Taiin Tpein»

JlomonHeH s ¥ U3MEHEHNS PACCMOTPEHE! Ha 3aceaHuM Kadenpsl «28» aneaps 2022 r. mp. Ne 5

BueceHHble NOTIONHEHUS W U3MeHeHus yTeepaxaaio: «9 » despans 2022 1.~

lexau daxynsrera [~ 57
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