MunuCTEpCTBO cenbekoro xo3saicTBa Poccuiickoit deneparuu
JlemapTaMeHT Hay4YHO-TEXHOJIOTHYECKOM MOJUTUKU 1 00pa30BaHuUs

HoBouepkacckuii HHKeHEPHO-MeJIMopaTHBHbIN HHCTUTYT HM. A.K. KopTryHoBa ¢puiman

JucuuniauHel
Hamnpasnenue(st)

Hanpasnennocts (1)

KBanudukanus
®opma 00yueHus
®daKyabTeT
Kadenpa

YyeOHblil I1aH

®I'OC BO (3++)

HaIpaBJICHUS

O06mas
TPYAOEMKOCTb

PazpaboTtunk (n):

Pabouas nporpamMmma ogoOpeHa Ha 3acelaHuH Kadeapsl

3aBemyromuii kKapeapoun

®I'BOY BO [dounckoii 'AY

YTBEPXJIAIO
Hexan pakynmprera HMM®D
A.B. ®enops

" " 2024 r.

PABOYAS ITPOI' PAMMA

b1.B.02 CucremMbl U COOPYKeHHUSI OYUCTKH NMPUPOIHBIX U

CTOYHbIX BOJ

20.04.02 ITpnpoxoodycTpoiicTBO U
BO/IONI0JIb30BAHME

Bonocna0:xxeHue 1 BOJ0OTBeAeHHE
MAarucTp

OYHas
HNH:keHepHO-MeTMOPATHBHBIN (PaKyJIbTeT

BonocHa0:xkeHne U MCNOJIb30BaHUE BOAHBIX PECypPCOB

2022_20.04.02viv.plx.plx
20.04.02 IIpupox000ycTPOHCTBO U BOAONOJIb30BaAHNE

DenepabHbIA rocyIapCTBEHHbINH 00pa30BaTe/bHbIN CTAHAAPT
BbICIIEr0 00pa30BaHMsl - MATUCTPATYPA 110 HANIPABJICHUIO
noaroroBku 20.04.02 [IpupoaoodycTpoicTBO M BOAONOJIb30BAHNE
(nmpuka3 MunoOpHayku Poccun ot 26.05.2020 r. Ne 686)

216 / 6 3ET

KaHJI. TeXH. Hayk, [aou., Kapry3oBa
Tarbsina JIMuTpreBHA

BoaocHa0:xenune v HCMoJabL30BaHME
BO/JIHBIX PeCypcoB

I'ypun Koncrantun I'eoprueBuy

Jarta yTBepk1eHus 1aHa y4. coBeToM oT 26.04.2023 npotokon Ne 8.
JaTa yTBepxaeHus paboueil mporpaMmMsbl yd. coBeToM oT 26.04.2023 mpoTtokon Ne 8

HoBouepkacck 2024 r.



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

6 3ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 134
caMocCTOsTebHas paboTa 60
4aCOB Ha KOHTPOJIb 22
Pacnpenesienne 4acoB TMCHUIIJINHBI 0 ceMeCTpaM
Cemectp
(<Kypc>.<Cemectp 2(1.2) 320
Ha Kypce>) Hroro
Henens 13 4/6 16 1/6
Bun 3anstuii v PII VIl PIl vII PIT
Jlexuuu 28 32 32 28 60 60
JlabopatopHsbie 14 16 14 16
IIpakruueckue 28 32 32 28 60 60
HUroro ayn. 70 80 64 56 134 136
KonrtaxrHas 70 80 64 56 134 136
pabota
Cawm. pabora 20 46 40 34 60 80
Yacel Ha 18 18 4 4 22 22
KOHTPOJIb
HUroro 108 144 108 94 216 238
Bune! koHTpONA B cemecTpax:
Kypcosoii npoexr 2 ceMecTp
OK3aMeH 2 ceMecTp
3auer 3 ceMecTp
Kypcosas pabota 3 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

Iuxn (pa3aen) OIT: | b1.B

3.1 | TpeGoBanus K npeABapUTEJbLHOI MOAT0TOBKe 00y4ar01Ierocs:

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, VI KOTOPBIX 0CBOEHHE JaAHHOM IMCUMIIJIMHBI (MO1YJIs1) HE00X0ANMO 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)

IIK-1 : Cnioco0eH pyKOBOAMTH: OT/A€J10M BOOM0JIb30BAHUSA CJIYKObI IKCIIYaTAllUM MEJIHOPATUBHBIX CHCTEM; HACOCHOM
CTaHUMEH CIy:K0bI IKCIIYaTAUH MeJIMOPATHBHBIX CHCTEM

IIK-1.1 : 3HaeT cxeMbl KOMMYHUKAIIUH HACOCHOM CTaHIIUHU, CXEMBI PACIIOJIOKCHUS TPYOOIIPOBOIOB C YCTAaHOBJICHHOW apMaTypoit
Y KOMIIEHCUPYIOLIUMHU YCTPOUCTBAMU

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

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

[IK-1.4 : YMmeeT paccuuThIBaTh TapaMeTphl BO103a00pa M BOJOIIOAAYH, BOJIHOTO PEXKHUMA 110 TaHHBIM THIPOMETPHUECKOTO
o0opynoBaHus U IPHOOPOB

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

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

I1K-1.7 : Brageer HaBBIKaMHU OpraHM3aIMK PadOT 10 3a00py, yUeTy, paclpeeNICHNIO U TI0Aa4e BOABI B COOTBETCTBHH C
YCTAHOBJICHHBIM TJTAHOM BOJIOTIOJIB30BAHUS U KOHTPOJIb UX BBITOJIHEHHUS

IK-2 : Cniocoben pa3padaTbiBaTh KOMIIOHOBOYHbIE PellIeHHs] HACOCHBIX CTAHIUI CHCTeM BOAOCHAOKEHHUS U
BO/1I00TBe/I€HUSI, TPOBOAUTH PacyeThbl H BHIOOP 000PY/A0BAHMS U apMATYPbI

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

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

IIK-2.3 : 3HaeT coBpeMeHHOE 000y IOBAHUE M TEXHOJIOTHYECKUE PEIICHUS HACOCHBIX CTAHIIMN CHCTEM BOIOCHA0KEHUS U
BOJIOOTBE/ICHUS

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

[IK-2.5 : YMeer onpenensaTs He00X0IMMOe OCHOBHOE M BCTIOMOTaTEeNIFHOE TEXHUIECKOE M TEXHOJIOTUIECKOe 000PYIOBaHHIE
HACOCHBIX CTaHHI/Iﬁ CUCTCM BO}IOCHa6)KeHI/I$I U BOOOOTBCACHUA

[IK-2.6 : Ymeer pazpabaTsIBaTh U MPEACTABIATH IPE3EHTAIMOHHBIC MAaTEPHAJIBI TI0 TIPOEKTY HACOCHBIX CTAHITHN

[IK-2.7 : YMeeT 000CHOBBIBATh MPHHATHIC IPOSKTHBIEC PEHICHUS HACOCHBIX CTAHIIHN

IIK-2.8 : Bnaz[eeT HaBbIKaMH BBITTOJTHCHHA paC'IéTOB, aHaJIM3a BapUaHTOB U ONPECACIICHHUA OCHOBHOI'O U BCIIOMOTAaTCIILHOT'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 TEXHOJOTHUECKUX U TEXHUYECKUX PELICHUIH HACOCHBIX CTAHLIUNA CUCTEM
BOJIOCHA0KEHUS, BKITIOYasi KOHCTPYKTHBHBIC U KOMITOHOBOYHBIC PEIICHUS




ITK-3 : Crioco0eH BBLINOIHATH KOMIIOHOBOYHbIE PeIlICHUS COOPY:KeHU OUHCTKH CTOYHBIX BOJ, BBINOJHATH PAacueThl U BbI
Oop o0opy10BaHUS U ApMATYPbI

IIK-3.1 : 3naer COBPEMCHHBIC TEXHUYCCKUEC U TEXHOJIOTUYCCKUEC PCHICHUS CO3AaHU COOpy)KCHI/Iﬁ OYHUCTKH CTOYHBIX BOJ

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

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

I1K-3.4 : YMeeT pacCunThIBaTh TEXHOJIOTHYCCKUE U TEXHUICCKUE PEIICHHS JTMHUU OYUCTKHA BOIBI M 00pabOTKU OcaaKa

[TK-3.6 : YMmeeT onpenensite cucteMy cOopa ¥ 0TBOJIa CTOYHBIX BOJI, 00bEM CTOYHBIX BOJI, KOHIIEHTPAILIUIO UX 3arps3HEHUH,
CHOCOOBI TPEABAPUTEIHHON OYHCTKHU, IPUMEHSIEMbIE PEareHThl, 000pYJIOBaHUE U allaparypy

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

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

ITK-4 : Crioco0eH pa3padaTbiBaTh TEXHOJIOTHYECKHE H KOHCTPYKTUBHbIE PeLICHHUs COOPYKeHHIl BOJONOATOTOBKH H
B0/103200PHBIX COOPYKEeHMI

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

[1K-4.2 : 3naer TpeOOBaHMs HOPMATHBHBIX TPABOBBIX aKTOB B c(pepe TEXHMYECKOTO PEryIMPOBAaHUS M CTAaHAAPTU3AINHI K
BapHaHTaM TEXHOJIOTMYECKUX U KOHCTPYKTHBHBIX PEIICHUH COOPY>KEHNH BOJIOIIOTOTOBKH M BOI03a00PHBIX COOPY)KEHUH

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

[1K-4.4 : YMeeT BbIOMpaTh TEXHUYECKHE IAHHBIE M ONPECIISITh 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 TOKYMEHTAITU!
COOpYKEHUI BOJONOATOTOBKH M BOJJ03a00PHBIX COOPYIKEHHUI B COOTBETCTBHU C OCOOCHHOCTSIMHU ITPOEKTHPYEMOT0 00bEKTa

[1K-4.6 : Bnaneet HaBBIKaMH cOOpa CBEIEHHH O CYIIECTBYIOIINX M MIPOEKTUPYEMBIX 00BEKTaX ¢ MPUMEHEHUEM COOPYKEHHUH
BOJIOTIOJITOTOBKYU U BOJI03a0OPHBIX COOPY KEHUI

[IK-4.7 : BnaneeT HaBBIKaM# (hOPMHUPOBAHUS BAPUAHTOB IMPOCKTHBIX PEIICHIH COOPYKEHII BOJOIIOATOTOBKU H BOI032a00PHBIX
COOpY>KEHUHI

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJIMHBI (MOIYJIA)

Kon HaumeHoBaHue pa3iesoB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanne
3aHATHS TeM /BUJ 3aHATHS/ Kypc
Pazgen 1. Tema 1. CocTaB u
CBOIiCTBA CTOYHBIX BOJ
1.1 Jlexuums 1. CoctaB U cBOMCTBA 2 4 IIK-1.1 IIK- JI1.1 J11.2 0 I1K-1
CTOYHBIX BOJL 1.3TIK-1.5 JI1.3JI1.4
CocTaB CTOYHBIX BO/I. [K-1.7 IIK- JI1.5J12.1
TexHOTreHHbIE UCTOUHUKH 2.2 TIK-2.4 J2.2J12.3
3arps3Henus. Kinaccudukarus [MK-2.6 [IK- | B3 34 35 D6
3arpsiI3HEHUI CTOYHBIX BOJ K 2.8 [1IK-3.2
MeToIbl uX u3BiedeHus. Kinaccol [K-3.4 TIK-
BPEIHBIX (PaKTOPOB. 3.6 [1K-3.7
/J1ex/ I1K-4.1 ITK-
4.3 I1IK-4.5
[K-4.7




1.2 Ipakrudeckoe 3ausTue 1. IK-2.2 TK- J1.1J11.2 IK-3
OrnpeneneHue pacuETHBIX 2.3 TIK-2.5 JI1.3J11.4
pacxonoB KOC ITK-2.6 I1K- JI1.5J12.1
Pacxoawl cTrouHbIX Boa. Beimaua 2.8 [IK-3.2 J12.2
3aJlaHus K KypCOBOH MPOEKT. [K-3.4 TIK- JI2.3J13.1
Pemenue 3amau 1o onpeeneHuto 3.71IK-4.2 | D233 34 56
PacXoIOB OT JKUJIBIX 3aCTPOCK U [TK-4.3 T1K-
IIPOMBILIICHHBIX MIPEAIPUATHH, & 4.5
TaK ke 0OLIEro MPUTOKA K
KaHAIM3aIIMOHHOW OYUCTHOM
cranmuu. ['paduk nmpuroxa
crouHbix Bog Kk KOC
Mp/

1.3 Jlaboparophas padota 1. IK-2.1 K- JI1.1 J11.3 TK-3
M3yuyeHne KuHETHKA 2.2 1IK-2.4 JI1.4
CEIUMEHTAIUH B3BEIICHHBIX [1K-2.7 TIK- JI1.5J12.2
Beects. /J1ab/ 29T1IK-3.3 J12.3J13.1

IK-3.6 TIK- 22 36
3.8TIK-4.3

1.4 CamocrosrensHas pabdora 1. IIK-1.1 IIK- J1.1J11.2 TK-1
HopmarusHas 6a3a crycka 1.3 TIK-1.6 JI1.3J11.4
CTOYHBIX BOJ B BOJOEM ITK-2.1 K- JI1.5J12.2
Pab6ora ¢ «[IpaBunaMu oxpaHsl 2.31IK-2.4 JI2.3J13.1
BOJIOEMOB OT 3arpsi3HEHHs [IK-2.5TIK- | 91 93 54 D6
CTOYHBIMU BOJIAMI». 2.71IK-3.2
/Cp/ MK-3.3 TIK-

3.7TIK-4.1
I1K-4.3 TIK-
4.6

1.5 CamocrosTenbHas padora 2. IK-1.1 IIK- JIT.1JI1.2 [K-3
Pacuér pacxo0B CTOUHBIX BOJ OT 1.3TIK-1.4 J1.3J11.4
HaceJIEHHOTO MyHKTa ITK-1.5 TIK- JI1.5J12.2
Pacuétsl no onpenencHuIo 1.7 TIK-2.2 JI2.3J13.1
Pacxo/10B OT XKHJIOHN 3aCTPOUKU U [K-2.8 [1IK- | 9133 34 56
MIPOMBIIIICHHBIX MPEANPUITHH. 3.31IK-4.2
PacuéT u mocTpoenue rpaduka ITK-4.3 T1K-
npuroka crouHslx Bog k THC. 4.4 1IK-4.5
Onpenenenue pacu€THO [TK-4.6 TIK-
npousBoautenbHocTH KOC. 4.7
/Cp/

1.6 CamocrosTenbHas padora 3. ITK-1.2 TIK- JIT.1JI1.2 [K-1

DKOJIOTO-9KOHOMHUYECKasl OIIEHKa 1.31IK-1.4 JI1.3J11.4
COBPEMEHHBIX TEXHOJIOTHIA MK-1.7 IIK- JI1.5712.2
OUYHCTKHI 2.1 TIK-2.7 JI2.3J13.1
DKOJIOr0-3KOHOMUYECKAsl OLICHKA IK-2.8 I1IK- | 31 33 54 55
COBPEMEHHBIX TEXHOJIOTHIA 3.2T1IK-3.4
OUYHUCTKU CTOYHBIX BOJI. IK-3.6 IIK-
CHUCTEMHBIN aHAIN3 TEXHOJIOTHH, 3.7 IK-3.8
000pYIOBaHUS U CXEM OYHCTKH [1K-4.3 I1K-
CTOYHBIX BOJ 4.4 TIK-4.6
/Cp/

1.7 CamocrosTenbHas padora 4. [IK-1.2 TIK- JI1.1 J11.2 IIK-3
Kommnonogka coopyxennit KOC 1.3TIK-1.4 JI1.3J11.4
I'uapaBnuyeckuil pacuér [K-1.6 TIK- JI1.5712.2
BHYTPHUILIONIA0YHBIX 2.1TIK-2.2 JI12.3J13.1
xoMMyHHUKaui. CocTaBieHue MK-2.5TIK- | 3233 54 26
BBICOTHOH CXEMBbI IBUYKEHUS 2.6 I[IK-3.2
CTOYHBIX BOJI 110 COOPY>KCHUSAM U ITK-3.6 I1K-

IIJ1aHa TPacChbl OYUCTHBIX 4.1 IIK-4.5
COOPYKEHHH. I1K-4.7
/Cp/

Paznen 2. Tema 2. OxpaHna ot
3arpsi3HeHHI CTOYHBIMHU BOAAMH
BO/I0EMOB




2.1 Jlexuus 2. OxpaHa OT 3arps3HEHUH IIK-1.1 ITK- J1.1J11.2 MK-1
CTOYHBIMH BOJIAMHU BOJOEMOB. 1.3 IIK-1.5 JI1.3J11.4
CamMoouuIeHre BOI0eMOB ITK-1.7 IIK- JI1.5J12.2
HopmaTuBHas 6a3a cirycka 2.21IK-2.4 J12.3
CTOYHBIX BOJ B BOJ0EM. Kpurepun [IK-2.6 TIK- | 23 D4 D5 D6
OIICHKH 3a-TPSI3HEHHOCTU CTOKOB. 2.8 TIK-3.2
Onpenenenne HEOOXOTUMOH IK-3.4 TIK-

CTEIIEHU OYHUCTKUA CTOYHBIX BOJI. 3.711K-4.1
Pacuér ITJK, ITJ1C, JIIIB.

Camoounrienue BogoéMa u

(hakTOPBI, BIUSIONIIE HA TIPOIECC.

Munepanu3zanus 3arpsA3HeHu.

[poueccer HUTpHUDUKAIHY,

neautpudukanuy. biok-cxema

METO/IOB.

/J1ex/

2.2 IIpakruueckoe 3ansitue 2. OxpaHa ITK-1.1 K- JIT.1JI1.2 TK-1
BOZIOEMOB OT 3arpsi3HEHUH 1.2TIK-1.3 JI1.3J11.4
CTOYHBIMU BOJIAMHU [IK-1.5 IIK- JI1.5012.1
OcHogHble nonoxeHus «[Ipasui 1.7 TIK-2.2 J2.2
OXpaHbl BOZOEMOB OT 3arpsi3HEHUH I1K-2.3 TIK- JI2.3J13.1
CTOYHBIMU BoJamMuy». OnpeaencHue 251IK-2.7 | 9233 34 26
KOHLICHTPAILIUU 3arpsa3HeHU [K-3.2 TIK-

CTOYHBIX BOJ. AHAJIIN3 CAHUTAPHO- 3.6 [IK-3.8
XMUMHUYECKHX IOKa3aTesiel cocTaBa

CTOUHBIX BoJ. OnpenencHue

HE00XOIUMOH CTENEeHN OYHCTKH

CTOYHBIX BOJT

Mp/

2.3 IIpakruueckoe 3ausTue 3. [K-1.1 IIK- JI1.1JI1.2 [K-3
CamoouutieHue Bojioéma- 1.2 TIK-1.5 JI1.3 J11.4
TPUEMHHKA OUUIIICHHBIX CTOYHBIX ITK-2.2 TIK- JI1.5J12.1
BOJI 2.7 TIK-2.8 2.2
Pacuér camoouniieHus Bogoéma MK-2.9 TIK- JI2.3713.1
(v, n, L). [TapameTpsl cMerieHus. 321T1IK-3.3 | D233 34 56
BbI00p TEXHOIOTHUECKOHN CXEMBI [1K-3.4 TIK-

OYHUCTKU CTOYHBIX BOJI, TOJ00D 3.8 1IK-4.3
COOPY’KEHHI OYUCTKH. [TK-4.4 T1K-
D dhekTHBHOCTH paObOTHI 4.5 TIK-4.6
COOPYXKEHUHI

Mp/

2.4 CamocrosrenpHas pabora 5. MK-1.1 IIK- JI.1J11.2 [K-3
Pacuér camoounienus Bogoéma. 2.1 TIK-2.2 JI1.3J11.4
Pacuétsl no onpenencHuo IK-2.3 IIK- JI1.5712.2
KOHIIEHTpAIUK 3arpsi3HEHUH 2.4 TIK-2.5 JI2.3713.1
CTOYHBIX BOJI, CMECH CTOYHEIX BOJI [IK-2.6 TIK- | D2 53 54 D6
o BB, BITIK O u H/O 2.7 TIK-2.8
noctynatoumx Ha KOC [TK-3.2 TIK-

/Cp/ 341IK-4.3
I1K-4.6 ITK-
4.7

Paznen 3. Tema 3. OcHoBHBIE
cTaauu 00pPadoTKH CTOYHBIX BOJ




3.1 Jlexuus 3. OCHOBHEBIE CTAIUHA I1K-1.2 TIK- JI1.1J11.2 I1K-1
00pabOTKH CTOYHBIX BOJT 1.4 TIK-1.6 JJ1.3J11.4
MeToIbI OYMCTKH CTOYHBIX BOJ U I1K-1.7 TIK- JI1.5J12.2
00pabOTKH 0CATKOB 2.2 TIK-2.5 J12.3
(xnmaccugukanus). PazpaboTka u [K-2.7TIK- | 23 24 D5 26
000CHOBaHUE TEXHOJIOTHUECKUX 2.8 IIK-3.1
CXEM OYHUCTKH CTOYHBIX BOJ. [TK-3.2 TIK-

Cxemsl ounicTkd. Beibop Tuma 3.4 TIK-3.7
orcroitHuka. OnpeeneHue I1K-4.3 TIK-
TEXHOJIOTUYECKUX TapaMeTPOB U 4.4 TIK-4.6
pacdér oTcToitHuKa. Be1Gop

METOJIa UHTEHCU(PHUKALIUH €r0

paboTHL. YTOYHEHHE

TEXHOJIOTUYECKOM CXEMBI.

/JTex/

3.2 [Ipaxruueckoe 3ansatue 4. OeHka ITK-1.2 TIK- JI1.1JI1.2 TK-1
M aHAJIU3 TEXHOJOTUI OYHCTKH 1.4 TIK-1.6 JI1.3J11.4
DKOJIOTO-3KOHOMHUYECKas OLIEHKA [TK-2.1 K- JI1.5J12.1
COBPEMEHHBIX TEXHOJIOTUH 2.4 TIK-2.6 J12.2
OYHCTKH CTOYHBIX BOJI. ITK-2.8 TTK- JI2.3J13.1
CHCTeMHBIH aHAIU3 TEXHOJIOTUH, 3.31IK-3.6 | D233 34 56
000pYIOBaHUSI U CXEM OYHCTKH [TK-4.1 K-

CTOYHBIX BoA. BriOop MeTona 4.6
00€3BpEIKUBAHYS 3aTPI3HCHHIN

CTOYHBIX BOJI. PacueTsr.

Mp/

33 IIpaxruueckoe 3anstue 5. [Togdop IK-1.1 IIK- JI.1J11.2 IK-3
texHosioruu, CocraBjicHue 1.2 TIK-1.5 JI1.3J11.4
TEXHOJIOTHIECKOU CXEMBI [IK-1.7 TIK- JI1.5712.1
AHanu3 KkauecTBa UCXOIHON BOJIbI, 2.1 IK-2.2 J12.2
BBIOOp METOJIAa U TEXHOJIOTHH ITK-2.5 TIK- JI2.3J13.1
ounctku. OnpeneiaeHue 2.81IK-3.2 | D233 34 56
HEOOXOIMMOM CTEIICHU UX OYUCTKH [TK-3.6 TIK-

o BB, BITKO u BITKH/O. 4.1 TIK-4.2
ITom6op cocTaBa COOpPYKEHHIA ITK-4.3 T1K-
MexaHn4ecKoi OYNCTKA U 4.5 TIK-4.6
Ouonornueckoit ouncTku o BB [IK-4.7

u OBIIK.

Mp/

34 Jlaboparopnas pabdora 2. Ounctka IK-1.3 TIK- JI1.1 J11.3 TK-3
CTOYHBIX BOJI METOJIOM 1.4 TIK-1.6 JI1.4
otctauBanus /J1a6/ MK-2.1 IIK- JI1.5712.2

2.2 TIK-2.4 JI2.3J13.1
IK-2.6 TIK- 22 D56
2.7 TIK-2.8
IK-3.3 TIK-
3.7 TIK-4.1

[K-4.4

3.5 CamocrosrenbHas pabora 6. [K-1.2 IIK- JI1.1JI1.2 TK-1
Pacuétsl o BeIOOPY MeTOa U 1.3 TIK-1.7 JI1.3 J11.4
TEXHOJIOTUU OYMCTKU CTOYHBIX BOJI ITK-2.2 TIK- JI1.5J12.2
Brimonunenue pacu€roB no 2.4 TIK-2.5 JI2.3J13.1
oTpeieNIeHUI0 He00X0TMMOH MK-2.6 [IK- | 32 33 54 26
3¢ (EKTUBHOCTH OYNCTKA CTOYHBIX 2.7TIK-3.2
Bog Ha KOC [1K-4.7
/Cp/

3.6 CamocrosrenbHas pabora 7. MK-1.2 TIK- JI.1J11.2 IIK-3
Br16op cocTaBa OYMCTHBIX 1.3 1IK-1.4 JJI1.3J11.4
COOPYXEHHH U COCTaBIICHHE ITK-1.7 IIK- JI1.5J12.2
TEXHOJIOTUIECKOU CXEMBI OUHCTKH 2.1TIK-2.3 JI2.3713.1
CTOYHBIX BOJI MK-2.7TIK- | 51 32 33 56
ITonGop coctaBa coOpyKEHHIA 2.8 TIK-2.9
OYHCTKH CTOKOB IO HEOOXOAMMOK [TK-3.2 TIK-
3¢ (EKTUBHOCTH OUUCTKH. 3.6 IIK-3.7
CocraBiieHne OJI0K-CXeMbI [1K-4.4 TIK-

OUYUCTKH 4.6 I[IK-4.7

/Cp/




Paznen 4. Tema 4.
NHHOBaIHOHHBIE TEXHOJIOIMH
OYHMCTKH CTOYHBIX BOJ

4.1 Jlexuus 4. UHHOBAIIMOHHBIE I1K-1.2 TIK- JI1.1 J11.2 [1K-2
TEXHOJIOTUH OYHUCTKH CTOYHBIX BOJ 1.5TIK-1.6 JJ1.3J11.4
0O0630p U BBIOOp TEXHOJIOTUN U ITK-2.1 ITK- JI1.5J12.2
obopynoBanus. OU3MUKO- 2.4 TIK-2.6 JI2.3
XUMHYECKUE TEXHOJIOTHH 1 [IK-2.9IIK- | 33 D4 25 36
anrmaparsl Uil OYUCTKH CTOYHBIX 3.7TIK-3.8
Bo1. OCHOBBI (PH3UKO-XUMHUECKOM I1K-4.2
OYMCTKM CTOYHBIX BOJ. MeTombI
yAaJeHus] U3 CTOYHBIX BOJ
OTACIBLHBIX KOMIIOHEHTOB.

/Jlex/

4.2 IIpakrnueckoe 3ansTue 6. ITK-1.3 TIK- JIT.1JI1.2 TK-2
HMHHOBaIMOHHBIE TEXHOJIOTHH 2.1 TIK-2.2 JI1.3J11.4
OYUCTKUA CTOYHBIX BOJ [1K-2.3 TIK- JI1.5J12.1
HMHHOBaIMOHHEIC TEXHOJIOTHI 2.4 TIK-2.6 J12.2
OYHMCTKHA CTOYHBIX BOJI. IIK-2.7 TIK- JI2.3J13.1
TexHonornyeckne cXxeMsl 1 3.2 TIK-3.3 22 33 24 56
00JTaCTH UX TPUMEHEHUS TS I1K-3.7 TIK-

OYHMCTKH CTOYHEIX BOJ] 4.3 TIK-4.6
Mp/ I1K-4.7

43 [Ipaxruueckoe 3ansTue 6. MK-1.3 TIK- JI.1J11.2 TK-2, TIK-3
0O06e33apaxBaHUE OYHIICHHBIX 1.6 IIK-2.1 JI1.3J11.4
CTOKOB I1K-2.2 TIK- JI1.5J12.1
IIpoexrupoBanue u pacyer 2.311K-2.4 J12.2
9IEKTPOJIU3HBIX YCTAHOBOK. [K-2.5 TIK- JI2.3J13.1
IIpousBoIU-TENHEHOCTD 2.6 1IK-2.8 | D233 34 56
3JeKTpoau3HoN. BoaHo-conesoe ITK-3.2 TIK-

X03IMCTBO. TEeXHOIOTHYCCKUH 3.31IK-3.7
pacyer ¥ MpOEeKTHPOBAHKE.

YcTaHOBKa IeKapOOHU3AIMH BOJIBI

Cl-annoHnpoBanueM. Y3en

KUCIIOTHOW 1eKapOOHU3AIIHH.

ColteBoe X035HCTBO.

Onexrponu3Helii Moaynb. Cucrema

JIO3UPOBAHUSI THIIOXJIOPUTA HATPHS

Mp/

4.4 Jlaboparopnas pabdorta 3. OuncTka IK-1.1 ITK- JI1.1 J11.3 TK-3
CTOYHBIX BOJI MCTOJIOM 1.4 IIK-1.5 JI1.4
yasTpadunsrpanuu. /J1ad/ IK-2.2 IIK- JI1.5712.2

2.3T1IK-2.4 JI2.3J13.1
I1K-2.5 TIK- 92 D6
2.6 IIK-2.7

I1K-2.8 TIK-

4.6 TIK-4.7

4.5 Jlaboparopnas pabdorta 4. OuncTka IK-1.1 IIK- JI1.1 J11.3 TK-3
CTOYHBIX BOJI METOJIOM 1.2 TIK-1.3 JI1.4
xoarymnauuu. /J1a6/ I1K-1.4 TIK- JI1.5J12.2

1.5 TIK-1.6 JI2.3J13.1
I1K-2.1 IIK- 22 D6
221IK-2.4

[IK-2.6

Pazpnen 5. Tema S. Coopyxenus
OYMCTKH CTOYHBIX BOJ MeTOJaMHU
ajpanuu




5.1 Jlexuus 5. Coopy>KeHUS] OUUCTKH IIK-1.1 ITK- J1.1J11.2 [K-2
CTOYHBIX BOJ METO/IaMHU a’palliu 1.4 TIK-2.1 JI1.3J11.4
buoxumuyeckre OCHOBBI METO/IOB ITK-2.3 TIK- JI1.5J12.2
OHMOJIOTHUECKO OUUCTKH. 2.6 I1IK-2.8 JI2.3
XapaKTepuCTUKH aKTUBHOTO HJIA. [K-3.2TIK- | 23 24 D5 26
TeXHOJIOTMUECKHUE CXEMbI OUUCTKU 3.4 TIK-3.8
CTOYHBIX BOJ B a9POTCHKAX, I1K-4.5
KOHCTPYKLUUWH, TPUHIHI PaOOTHL.

CucTeMbl adpaliiy WIOBBIX CMecei
B aspoTeHKax. OCHOBHbBIE
HampaBJIeHUs] HHTeHCU(UKALINT
paboThI adpaIlMOHHBIX
COOpYKEHUH.

/JTex/

5.2 IIpakruueckoe 3ansatue 7. MK-1.1 IIK- JI1.1JI1.2 TK-1
HagexHoCTh QyHKIMOHUPOBAHUS 1.3 TIK-1.4 J1.3J11.4
KOMIIIEKCOB OYMCTKH CTOYHBIX BOJ I1K-1.6 TIK- JI1.5J12.1
HanexHocTh QyHKITMOHUPOBAHUS 2.1 TIK-2.3 J12.2
KOMIIJIEKCOB OYUCTKU CTOYHBIX MK-2.6 TIK- JI2.3J13.1
BoJ. OrneHka cTaOUIBHOCTH U 2.9I1IK-3.4 92 53 D4 D6
JKOJIOTHYECKAsl HAJIE)KHOCTh ITK-3.6 I1K-
(YHKIMOHMPOBAHMS OYNCTHBIX 3.8 IK-4.2
KOMILIEKCOB. [1IK-4.4
Mp/

53 IIpakxrnueckoe 3ansTue 8. ITK-1.1 K- JIT.1JI1.2 TK-2
Komnonoska coopyxenuit KOC 1.2IK-1.3 JI1.3 J11.4
OcCHOBHBIE NIPaBUIIA U TPEOOBAHHUSI. IK-1.4 TIK- JI1.5712.1
TunpaBnuyeckuii pacu€T BHYTpH- 2.3TIK-2.4 J2.2
JIOIIAI0YHBIX KOMMYHHKAIIAH. I1K-2.5 TIK- JI12.3J13.1
CocraBieHne BEICOTHON CXEMBI 2.7TIK-2.8 | D233 34 D6
JIBUKEHUSI CTOYHBIX BOJ, 10 [1K-2.9 TIK-
coopyxenusim KOC. Ilnan Tpaccet 3.2TIK-3.3
OUYHCTHBIX COOPYKEHHM. [TK-3.7 I1K-

Mp/ 3.8 IK-4.2
I1K-4.3 TIK-
4.6

54 Jlaboparophas pabota 5. IK-1.4 TIK- JI1.1J11.3 TK-3
MonenupoBarue paboThI 1.5TIK-2.3 1.4
6uodusTpa. /J1ab/ I1K-2.4 TIK- JI1.5712.2

2.5 TIK-2.6 JI2.3713.1
IK-2.8 TIK- 22 26
3.31IK-3.4

IIK-3.6 IIK-

3.7 TIK-3.8

[1K-4.2 TIK-

4.4 1IK-4.5

I1K-4.6 TIK-

4.7

5.5 JlaGoparophas pabota 6. [K-1.2 IIK- JI1.1JI1.3 TK-3
MonenupoBanue padoThl 1.3 TIK-1.5 1.4
aspoTreHka-cmecuTens /J1ab/ ITK-1.6 TIK- JI1.5712.2

1.7 TIK-2.1 J12.3
MK-3.6 TIK- 22 26
3.8 IK-4.2
I1K-4.3 TIK-

4.4 TIK-4.5
[1K-4.6 TIK-

4.7




5.6 CamocrosrensHas padora 8. IK-1.3 K- J1.1J11.2 IK-3
ABpOTEHKH U BTOpUYHbBIC 1.5 TIK-1.7 JI1.3J11.4
OTCTONHHKH ITK-2.1 K- JI1.5J12.2
Br160p THIIA, TEXHOTOTHUECKON 2.21IK-2.3 JI2.3J13.1
CXeMbI paboThI, THIIA CUCTEMBI [K-2.5TIK- | 9233 54 26
aspanmnu. Pacuér aspanmnonHoi 2.91T1IK-3.3
cucTeMBbl a3poTterka. [Tonoop IK-3.8 TIK-
a3’paTopoB, BO3LyX0AyBOK. Beibop 4.6 TIK-4.7
TEXHOJOTMYECKUX [apaMeTPOB
oTcToiHMKa. OpeneneHue
3arpsizHeHuii (AN), mocTynaronmx
B OTCTOMHUKU. Pacuér
OTCTOMHMKOB.

/Cp/
Pazgen 6. Tema 6. Coopy:xeHust
J00YMCTKH CTOYHBIX BOJ

6.1 Jlexuus 6. CoopyxeHus IK-1.2 TIK- JI1.1J11.2 [K-2
JIOOYUCTKU CTOYHBIX BOJ 1.5 TIK-1.7 JI1.3J11.4
Buonornueckue npyast 100YUCTKH IK-2.3 IIK- JI1.5712.2
CTOYHBIX BOJ| C €CTECTBEHHOU U 2.5 TIK-2.7 J2.3
HUCKYCCTBEHHOU a’paluei. [MK-2.8 T[IK- | B3 24 35 56
Buopeakropsl ¢ paznuYHbBIMU 2.9 TIK-3.1
BUJAMU 3arpy30k. OunbTpsl ¢ IK-3.3 IIK-
3epHHUCTOM 3arpy3KOM. 3.4 TIK-3.8
CopOLMOHHBIE METOAMKA U ITK-4.1 TTK-

(droTtanms. MeToab! HACBIIICHUS 4.2 TIK-4.3
OYHIIIEHHBIX CTOYHBIX BOJT [1K-4.4 TIK-
KHCJIOPOJIOM. 4.7
/J1ex/

6.2 IIpakrnueckoe 3ansatue 9. ITK-1.6 K- JIT.1JI1.2 TK-2
CoopyKeHUs TOOUUCTKH CTOYHBIX 1.7 TIK-2.2 J1.3J11.4
BOJ I1K-2.3 TIK- JI1.5J12.1
PacdeT OHOJIOTHYECKIX MPYAOB C 2.6 I1IK-2.9 J12.2
€CTECTBEHHOH WJIM UCKYCCTBEHHOU [TK-3.8 I1K- JI2.3J13.1
asparnueit. Pacuet Guopeakropa. 4.11IK-4.2 | D233 34 26
PacueT GpuABTPOB ¢ pas3IUIHBIMU ITK-4.3 T1K-

BHJIa-MH 3arPy3Kd 4.4 1IK-4.5
Mp/ [TK-4.6 TIK-
4.7

6.3 Jlaboparophas padota 7. IK-1.1 ITK- JI1.1 J11.3 TK-3
MonenupoBarue paboThI 1.3TIK-1.6 JI1.4
MeTaHTeHKa. /J1ab/ MK-1.7 IK- JI1.5712.2

2.2 1IK-2.9 JI2.3J13.1
I1K-3.4 TIK- 22 26
3.6 I1K-3.7

[IK-4.1 IIK-

4.3 TIK-4.6

6.4 CamocrosTenbHas padota 9. ITK-1.2 TTK- JIT.1JI1.2 TK-2
CoopyKeHusl JOOUNUCTKH CTOYHBIX 1.5TIK-1.6 JI1.3J11.4
BOJ MK-1.7 IIK- JI1.5712.2
Pacyer Guonornueckux npyaoB ¢ 2.1 TIK-2.3 JI2.3J13.1
HCKYCCTBEHHOH a3panueil. MK-2.7IIK- | 3233 54 26
/Cp/ 2.8 I1IK-2.9

[K-3.2 TIK-

3.4 T1IK-3.8

IK-4.1 TIK-
4.5

Paznen 7. IloaroroBka u caada
3K3aMeHa




7.1 IToxroroBka u cmaga 18 IIK-1.1 IIK- JI1.1 J11.2 UK
IK3aMeHa /DK3aMeH/ 1.2 TIK-1.3 JI1.3711.4
IIK-1.4 TIK- JI1.5J12.1
1.5TIK-1.6 2.2
IK-1.7 IIK- J12.3713.1
2.1 TIK-2.2 JI3.2
MK-2.3TIK- | 513223 54
2.4 TIK-2.5 2526
ITK-2.6 K-
2.7 TIK-2.8
MK-2.9 TIK-
3.2TIK-3.3
I1K-3.4 TIK-
3.6 I1K-3.7
ITK-3.8 IIK-
4.1 TIK-4.2
I1K-4.3 TIK-
4.4 TIK-4.5
I1K-4.6 I1K-
4.7
Pa3znea 8. Tema 1. KauecTBO
MOBEPXHOCTHBIX BOJ

8.1 Jlexuus 1. KagectBo 2 MK-1.1 K- JI1.1J11.3 MK-1

MMOBEPXHOCTHBIX BOJ 1.5 TIK-2.1 JI1.4
KonTtpons kauectBa Boabl (KKB). IK-2.5 TIK- JI1.5J12.1
HopmatrBHbBIE OCHOBBI YITyUIICHUS 2.6 TIK-2.7 J2.2
KayecTBa BOJAbl. XUMHUYECKUN MK-2.8 TIK- JI2.3J13.2
cocTaB, (hU3NYECKHE, XUMUIECKHUE, 29T1IK-3.2 | B354 3556
OMOJIOTHYECKHIE CBONCTBA BOJIBI. ITK-3.4 T1K-
Kputrepuu xauecrsa BOJbL. 3.6 IIK-3.8
TexHosornueckre noka3arenu [IK-4.1 TIK-
KadecTBa Bozbl. TexHomornyeckuit 4.2 TIK-4.4
aHaJIN3. [TK-4.6 I1K-
/JTex/ 4.7

8.2 IIpaxruueckoe 3anarue 1. Metoabt 2 ITK-1.2 TIK- JIT.1JI1.3 TK-1
aHajJu3a U OIleHKA KauecTBa 1.4 TIK-1.5 JI1.4
TIPUPOAHBIX BOJ IK-2.1 IIK- JI1.5J12.1
HopmaTuBHBIE JOKYMEHTEI 10 2.2 TIK-2.4 2.2
OpraHM3alMK KOHTPOJIS KauyecTBa ITK-2.6 TTK- JI2.3J13.2
Bossl. [IpaBmia orb6opa mpod 2.8IK-3.2 | D233 54 56
Bozbl. [Ipumensiemoe [TK-3.4 I1K-
aHaUTHYeCKOe 000PYJOBaHHE. 3.7TIK-4.1
TpeboBaHus, IPeABABIIEMBbIC K [TK-4.6 T1K-

HCIOJIb3YEMBIM B AHAJIN3€ BOJIbI 4.7
METOJIMKaM aHan3a U

naboparopusm,

CHCIAATA3UPYIONIMMCS B 00J1aCTH

AHATUTHYECKOTO KOHTPOJIS

KauecTBa BOJIBL.

Mp/

8.3 IIpakruueckoe 3ansTue 2. Metoapl 2 ITK-1.4 TTK- JIT.1JI1.3 TK-1
AHaJIM3a U OLICHKA Ka4eCTBa 1.7 TIK-2.1 JI1.4
MIPUPOIHBIX BOJ [1K-2.2 TIK- JI1.5J12.1
PaccmaTpuBaeTcst HECKOIBKO 2.3 TIK-2.5 J2.2
BapUaHTOB IIPOEKTUPOBAHUS, B IK-2.6 IIK- JI2.3713.2
YaCTHOCTH, 33JACTCS KAUECTBO 2.8TIK-3.2 [ D233 54 56
HMCXOIHOHN 1 OYHIIICHHON BOJIBI, I1K-3.4 TIK-

TI0JIe3HAsI IPOU3BOIU-TEITLHOCTh 3.71IK-4.5
CTaHILIMU BOJOIOJATOTOBKH, I1K-4.6 TIK-
JIOTIOJIHUTENbHBIE yeaoBus. Ha 4.7

OCHOBE JTHX JIaHHBIX, C
NIPUMEHEHUEM COOTBETCTBYIOLIEH
HOpPMAaTUBHOW U CIIPaBOYHOU
JUTEpaTyphl, BEIOHpaeTcs
TEXHOJIOTHYECKAsT CXEMa.

Mp/




8.4 Ipakruyeckoe 3aHaTHe 15. IK-1.2 K- J1.1J11.3 TK-2
TeXHUKO-DKOHOMUYECKOE 1.3TIK-1.4 1.4
000CHOBaHHNE TEXHOJIOTUN ITK-1.5 TIK- JI1.5J12.1
BOJIOIIOATOTOBKA 2.2 11K-2.3 J12.2
AHau3 UCXOAHBIX JAHHBIX JUIT [1K-2.4 TIK- J12.3J13.2
TIPOEKTUPOBAHUS. DKOHOMHYECKOE 2.6 1IK-2.8 | D233 34 56
CpaBHEHHE BAPUAHTOB I10 [TK-2.9 TIK-

IIPOBEJICHHBIM 3aTpaTaM. Bei6op 3.31IK-4.5
TEXHOJIOTUH BOAO-TIOJITOTOBKU U

BOJIOMCTOYHHKA.

Mp/

8.5 [Ipaxruueckoe 3anstue 16. MK-1.2 TIK- JI1.1J11.3 IK-3
KomrioHOBKa coopyKeHHi B 1.4 TIK-2.8 JI1.4
3/IaHUU CTAHIIMU BOJIOMOJITOTOBKU ITK-2.9 T1K- JI1.5J12.1
OcoOeHHOCTH KOMITOHOBKH 3.2TIK-3.3 2.2
COOpY>KEHHI TIpeABAPUTEIbHOM [K-3.6 TIK- JI2.3713.2
OUYHUCTKHU BoAbl. KoMmoHOBKa 3.71IK4.2 [ 32232435
COOpYKEHHIT TI0 00paboTKe 26
ocajxa.

Mp/

8.6 CamocTrosrenbHas padorta 1. ITK-1.1 K- JIT.1JI1.3 TK-1
Mertonb! aHaIM3a U OLIEHKA 1.5TIK-1.6 JI1.4
Ka4ecTBa IPUPOJHBIX BOJ IK-1.7 IIK- JI1.5J12.1
AHaIUTAYECKHE METOIBI 2.21IK-2.3 J12.2
OTIpeJieNIeHUs] OCHOBHBIX [TK-2.4 T1K- JI2.3J13.2
I0Ka3aTeJiell KauecTBa BOJBIL. 251IK-2.6 | 92233 34 D6
[IpumMeHnsieMoe aHaNUTHYECKOE [K-4.7
obopynosanue. [IpaBmna or6opa
1po6 Bosbl. CrIOCOOBI
BOJIOTIOATOTOBKH.

/Cp/

8.7 CamocTrosTenbHas paboTa 2. ITK-1.1 K- JIT.1JI1.3 IK-3
Mertobl aHanM3a KauyecTBa 1.2TIK-1.3 JI1.4
TIPUPOJIHBIX BOJ IIK-1.4 TIK- JI1.5J12.1
Br16op MeTon0B 1 1.7 T1IK-2.1 J12.2
TEXHOJOTHIECKHIX CXeM 00pabOTKH I1K-2.2 TIK- JI2.3713.2
NIOBEPXHOCTHBIX BOA. CUCTEMHBII 2.31IK-2.4 | D233 34 26
MOJIXO]T K BEIOOPY BOJOOUMCTHBIX IK-2.6 TIK-

TEXHOJIOTUH. 2.8 1IK-2.9

/Cp/ IK-3.2 TIK-
3.3T1IK-3.4
[K-3.6 TIK-
3.7TIK-3.8

[K-4.3

Pazgen 9. Tema 2. dusuko-

XHMHYeCKHe MPoLecchl 0OUMCTKU

NPMPOIHBIX BOJ

9.1 Jlexuus 2. OU3HKO-XUMHUYECKHE ITK-1.2 TTK- JIT.1JI1.3 [K-1
TIPOLECCHI OYUCTKU IPUPOIHBIX 1.3 TIK-1.6 JI1.4
BOJ MK-1.7 IIK- JI1.5712.1
DU3UKO-XUMHUYECKHE OCHOBBI 2.2 1IK-2.3 J2.2J12.3
KOAryJIMpOBaHMs IPUMECEH BOJBI. IIK-2.4 TIK- | 33 94 25 26
PerynupoBaHue onTUManbHbIX 2.5 1IK-2.7
YCIIOBUH KOAryJsiuu B oObeMe. [K-2.9 TIK-

CoBpeMEHHBIE peareHThlI, 3.21IK-3.4
NIPUMEHSEMBIE TIPU I1K-4.6 IIK-
BoJonoAroToBKe. OnpeneneHue 4.7

ONTHMAJILHBIX JI03 PEAareHTOB.
WHTeHcnukanms nporecca
KOHBEKTHBHOW KOATYJISIIIH
npumeceit Boabl. KonrakrHast
KOaryJsiusi.

/Jex/




9.2 Ipakrudeckoe 3aHsTHE 3. IK-1.2 K- J1.1J11.3 IK-3
PearentHoe xo3sticTBo (PX) 1.3 TIK-1.5 JI1.4
CTaHIIMU OCBETJICHHS BOJIBI TIK-1.6 TIK- JI1.5J12.1
Bri6op pearenros. Cxemst PX 1.7 IIK-2.2 2.2
(xoaryssiHTa, (IOKYIISHTA, [K-2.3 TIK- JI2.3J13.2
IIEJIOYHOT0, KUCIIOTHOTO). 2.51IK-2.6 | D233 34 56
IIpunnun pacuéra coopykeHUN IK-2.7 IIK-

PX 1 moabopa 1036l peareHToB. 2.9T1IK-3.2
TTon6op coopyKEeHHI PeareHTHOTO ITK-3.3 T1K-
XO3SICTBA. 3.41IK-3.6
Mp/ MK-3.7 IIK-
3.8 IK-4.2
I1K-4.3 TIK-

4.5

9.3 IIpakruueckoe 3ansitue 4. Pacuer ITK-1.1 TIK- JIT.1J11.3 IK-3
cMecuTeneil 1 kaMep 1.2 TIK-1.3 JI1.4
XJIOMTbe0Opa30OBaHMUs ITK-1.4 TTK- JIL.5J12.1
Knaccudukanms, cxemsl, 00J1aCTh 1.5TIK-1.6 2.2
npuMeHeHus. [Ipunnun pacuéra. IK-1.7 IIK- J12.3713.2
Cwmecurenb, cxeMa, PUHITUT 2.1TIK-2.2 92 33 D4 D6
paboTs! 1 pacuéra, IK-2.3 TIK-
TEXHOJIOTUYECKUE TIOKA3ATENH. 2.4 T1K-2.5
Kameps! xnonseo0pazoBaHusl. [IK-2.9 TIK-

Mp/ 321IK-3.3
IK-3.4 TIK-
3.6 I1K-3.8
[IK-4.1 IIK-
4.2

9.4 CamocrosTenbHas padora 3. ITK-1.1 IIK- JIT.1JI1.3 [K-3
OU3NKO-XUMUYECKHE TIPOLIECCHI 1.2 TIK-1.3 JI1.4
OUYHUCTKHU MPUPOTHBIX BOJ I1K-1.4 TIK- JI1.5J12.1
DU3UKO-XUMHUYECKHE OCHOBBI 1.5 TIK-2.1 2.2
KOAryJIMpOBaHMs IIPUMECEH BOJBL. IK-2.2 IIK- JI2.3713.2
CoBpeMeHHbIE PeareHThl, 2.3TIK-2.5 | 1223326
TIPUMEHSIEMbIE B BOJIOTIOJITOTOBKE. ITK-2.6 I1K-

Onpeznenenre oNTUMaNbHBIX 103 3.6 [IK-3.7
pearenToB. CoBpeMeHHOE [1K-4.1 I1K-
00opya0BaHue 1JIsi TPUTOTOBICHUS 4.2 TIK-4.3
U J03UPOBaHUs PAaCTBOPOB [1K-4.4 T1K-
peareHToB. KoHTakTHas 4.5 IIK-4.7
KOATyJISILHSL.

/Cp/

Pa3znes 10. Tema 3. OcHoBHbIE

METOIMKH OCAKIECHUS U

puabTpanuu

10.1 Jlexuust 3. OCHOBHBIE METOIUKH MK-1.2 TIK- JI.1J11.3 IK-1
OCaXICHUSI U (DUITbTPAIH 1.3 TIK-1.5 JI1.4
TeopeTrueckiie OCHOBHI Iporecca ITK-1.7 IIK- JI1.5J12.1
YIAJICHNS B3BEIICHHBIX BEILIECTB 2.1TIK-2.3 JI2.2 J12.3
ocaxkaeHueM. Pa3znuunabie BUABI [IK-2.4 TIK- | 23 D4 D5 D6
ocaxxneHus. TeopeTrueckue 2.5TIK-2.6
OCHOBBI 00paOOTKH BOJIBI IK-2.8 TIK-
¢dnotauueit. OCHOBBI 00pabOTKH 3.31IK-3.6
BOJIbI (DUIBTPOBAHHEM. [K-4.7

OunbTpOoBaHNE B TOHKUX
neperoponakax. O0bemMHOE U
IJIEHOYHOE (PUIBTPOBAHUE.
Y nanenue npumecei BOAbI
pEeareHTHBIM OCaXICHHUCM.

/Jlex/




10.2 IIpakruueckoe 3anarue 5. Pacuer IIK-1.1 ITK- J1.1J11.3 TK-1
OTCTOMHHKA C TOHKOCIIOMHBIMHU 1.3 TIK-1.5 JI1.4
MOZYJISIMH I1K-1.7 TIK- JI1.5J12.1
PaccmarpuBaroTcs pasnuyHble 2.11IK-2.2 2.2
KOHCTPYKUMH TOHKOCTIOHHBIX [K-2.3 TIK- JI2.3J13.2
moxynei. Ha koHkpeTHOM 241T1IK-2.6 | D233 3456
NIPUMEPE PACCMATPHUBAETCA PACUET IK-2.8 IIK-

OTCTOHHHKA, 000PYI0BAHHOTO 3.2T1IK-3.4
TOHKOCJIOWHBIMHA MOJIYJISIMH U I1K-3.6 T1K-
CHUCTEMOH Paccpea0TOYEHHOTO 3.8IK-4.3
cOopa OCBETIICHHOI BOJBI. [1K-4.7
Mp/

10.3 IIpakruueckoe 3aHsTue 6. Pacuer ITK-1.2 TTK- JIT.1JI1.3 IK-3
CKOPBIX (PHIBTPOB 1.5 TIK-1.7 JI1.4
PaccmaTpuBaroTcs pa3iuuHbie [IK-2.1 IIK- JI1.5J12.1
KOHCTPYKLUH CKOPBIX (GHIBTPOB C 2.2 TIK-2.3 2.2
TSDKENOH 3arpy3koil. Ha mpumepe ITK-2.4 T1K- JI2.3J13.2
OJITHOU KOHCTPYKLIMU 2.51IK-2.6 | 92233 34 26
paccMaTtpuBaeTcs oOmuUi pacueT [K-2.7 I1K-
ckoporo (puiIbTpa U 2.8 TIK-3.2
THJIPABIMYECKUNA pacueT
JPEHAKHBIX CHCTEM Pa3IMIHOTO
THUIA.

Mp/

10.4 IIpakruueckoe 3ansatue 7. Pacuer ITK-1.2 TIK- JIT.1JI1.3 TK-1
(UIBTPOB ¢ TUTaBaloOIIel 3arpy3Kon 1.3 TIK-1.5 1.4
Haetcs xpatkuii 0630p IK-1.7 IIK- JI1.5712.1
KOHCTPYKIUH QHUIBTPOB C 2.1 TIK-2.2 J2.2
TIJIaBaIOIIEeH 3arpy3Koi, [TK-2.4 T1K- JI2.3J13.2
ocobeHHOCTel ux pabotsl. Ha 2.6 TIK-2.7 | D233 34 26
KOHKPETHOM MpHUMeEpe ITK-3.2 TTK-
paccMaTpuBaeTCs pacyeT IByX 3.31TIK-3.6
KOHCTPYKIWH QHIBTPOB C [TK-4.1 IIK-

TJIaBarollel 3arpy3koi — ¢ 4.6 TIK-4.7
(UITBTPOBAaHUEM CHU3Y-BBEPX U

CBEpPXY BHHU3.

Mp/

10.5 IIpaxruueckoe 3ansarue §. Pacuer IK-1.1 IIK- JI1.1J11.3 IIK-3
OCBETIIUTEIIS CO CIIOEM 1.3 TIK-1.4 JI1.4
B3BEIICHHOTO 0CaJIKa ITK-1.6 ITK- JI1.5J12.1
PaccmaTpuBaroTcs OCHOBBI 2.1 IK-2.2 J12.2
pacueTa OCBETIIMTENEeH Pa3InIHbIX [IK-2.4 TIK- JI2.3J13.2
KoHCTpyKuui. Ha ogHOM npumepe 2.6 1IK-2.7 | D233 34 56
JTaeTCsl TIOJIHBII pacyer [TK-3.2 TIK-

OCBETIIUTEIIS. 3.4 TIK-3.6
Mp/ [1K-4.6 TIK-
4.7

10.6 IIpakruueckoe 3anstue 9. Pacuer [IK-1.2 TIK- JIT.1J11.3 TK-2
COOPYXEHUH 110 T00YUCTKE 1.3 IK-1.4 JI1.4
MMATHEBOM BOJIbI COPOIIMECH Ha ITK-1.5 K- JIL.5J12.1
AKTUBUPOBAHHBIX YTIIAX 2.21T1IK-2.3 J12.2
PaccmaTpuBaroTcs npumepst [1K-2.4 TIK- JI2.3J13.2
peanu3anuu COpOIMOHHOM 2.5TIK-2.7 | D233 34 26
JIOOYHMCTKA BOJIBI, IPUBOJIUTCS ITK-2.8 T1K-

TIPUMEDP pacueTa HECKOJIbKUX 3.4T1IK-3.7
KOHCTPYKIUH COPOIIMOHHBIX [TK-3.8 I1K-
(GUIBTPOB, aHATTM3UPYIOTCS 43

0COOEHHOCTH UX pabOTHI U
9KCIUTyaTaluu
Mp/




10.7 CamocrosrensHas padora 4. IIK-1.1 ITK- J1.1J11.3 IK-3
CoopyxeHust 1 000pyI0BaHHUE IS 1.2 TIK-1.3 JI1.4
OYMCTKH NTPUPOIHBIX BOJ ITK-1.4 T1K- JI1.5J12.1
WnTeHcnduxanms nporecca 1.6 IIK-1.7 2.2
KOHBEKTHBHOM KOAryJIsiI1H [1K-2.2 TIK- J12.3J13.2
npumeceit Bozpl. Pacuer 2.6 1IK-2.7 | D233 34 56
CMecHuTeNel 1 Kamep [TK-2.8 I1K-
xJjonseo0pa3oBanus. Pacuer 2.9T1IK-3.3
OTCTOMHHKA, yroTaTOpa U ITK-3.6 I1K-

OCBETJIUTEIS CO CIIOEM 3.8 TIK-4.2
B3BEILICHHOI'O OCAJIKA. [1K-4.3 I1K-
HnTencuduxanus padboTbl 4.6 1IK-4.7
COOPY>KEHHH AJIS1 OCBETIEHHUS

BOJIBI.

/Cp/

10.8 CamocrosrenpHas pabora 5. ITK-1.1 K- JIT.1JI1.3 TK-1
CoopyxeHust 1 000pyI0BaHHUE IS 1.3 TIK-1.4 JI1.4 ITK-3
OYHNCTKH MPUPOIHBIX BOJT ITK-1.5 TIK- JI1.5J12.1
KoncTpykiyu ckopbix GuiabTpos, 1.6 TIK-1.7 J12.2
pacnpeeNuTeNbHbBIE IPCHAKHBIC ITK-2.2 TTK- JI2.3J13.2
CHUCTEMBI. J[ByXIOTOYHBIE 241IK-2.5 | D233 34 26
(UITBTPEI, CBEPXCKOPEIE. IK-2.6 IIK-

KoHcTpykiny HamopHbIX 2.91IK-3.2
(UIBTPOB C 3EPHUCTOM 3arpy3KOi. ITK-3.4 T1K-
/Cp/ 3.7 TIK-3.8
[K-4.2 TIK-

4.7

10.9 CamocTrosreinbHas padboTta 6. ITK-1.2 TTK- JIT.1JI1.3 IK-3
Pa3paboTka BOJOOYHCTHBIX 1.3 TIK-1.5 JI1.4
KOMIIJIEKCOB [K-1.6 ITK- JI1.5J12.1
Pa3paboTka BEICOTHOH cXeMbl 1.7 TIK-2.3 J2.2
BOJZIOOYHMCTHOTO KOMILJIEKCA. ITK-2.5 T1K- JI2.3J13.2
IInomanaxa cTanumu 2.6 IIK-2.8 | 3232332436
BOAOMOATOTOBKU. OOBEMHO- [K-3.4 TIK-

MJIAHUPOBOYHBIC PELICHUS, 3.8 TIK-4.3
KOMMYHHKAIIHH.

BcnomoraTenbHbIe COOpYKEHUSL.

/Cp/

10.10 CamocTrosTenbHas padbota 7. ITK-1.1 K- JIT.1JI1.3 TK-2
OnTumusanus paboThl 1.3 TIK-1.5 JI1.4
BOJIOOYUCTHBIX KOMIIJIEKCOB [TK-1.6 TIK- JI1.5712.1
OntuMu3anus OTAEIbHBIX 1.7 1IK-2.2 J12.2
TEXHOJIOTUYECKUX MPOIECCOB I1K-2.5 TIK- J12.3J13.2
OuuCTKU BoAblL. V3yueHue 2.6IIK-2.8 | D233 34 26
IIPUMEPOB ONTUMH3AINN PaOOTHI IK-3.2 IIK-

BOJOOYUCTHBIX KOMILIEKCOB. 3.4 I1IK-3.7
CucreMbl aBTOMaTHYECKOTO [TK-4.2 TIK-
yIpaBJIeHUs BOLOOYUCTHON 4.6

CTaHLIMEMN.

/Cp/

Paznen 11. Tema 4. MemGpaHHbIe
TEXHOJOI'MH B BOAOIIOATIOTOBKE




11.1 Jlexuus 4. MemOpanHbie IIK-1.1 IIK- JI1.1 J11.3 [1K-2
TEXHOJIOTUH B BOJAOIIOATOTOBKE 1.3 IIK-1.5 JI1.4
IIporneccb MeMOpaHHOTO ITK-1.6 I1K- JI1.5J12.1
pasaeneHus: o0IIre CBEeCHNS, 1.7 TIK-2.1 J2.2J12.3
KIaccuuKarys, 001acTb [IK-2.2 TIK- | 23 D4 D5 D6
npuMeHeHust. MaTtepuanbl s 2.31IK-2.4
M3TOTOBJICHUSI MEMOpaH H UX [IK-2.5 K-
cBoiicTBa. TexHoIOrHMuecKue 2.71IK-3.2
CXEMBbI OYUCTKHU TIPUPOIHBIX BOJI C I1K-3.4 TIK-

NIPUMEHEHUEM METOJI0B MUKPO-, 3.7 TIK-3.8
yIBTpa-, HAHO(PUIBTPAIINU U I1K-4.1 IIK-
oOpartHoro ocmoca. Bono- 4.2
OUYHUCTHBIE KOMILIEKCHI €

HCIIONIF30BaHIEM MEMOpPaHHBIX

YCTaHOBOK.

/J1ex/

11.2 IIpakruueckoe 3ansitue 10. ITK-1.2 TTK- JIT.1JI1.3 TK-2
MeMOpaHHBIE TEXHOJIOTHH B 1.4 IIK-1.6 JI1.4
BOJIOIIO/ITOTOBKE MK-2.1 K- JI1.5012.1
PaccmaTpuBaroTcs pa3iuuHbie 2.3 TIK-2.7 J2.2
KOHCTPYKLIUU U BapUAHThI I1K-3.3 IIK- JI2.3J13.2
KOMIIOHOBKH MEMOpPaHHBIX 3.6IIK-3.8 [ 922324 36
yCcTaHOBOK. J{J1s1 3a1aHHOTO [1K-4.1 TIK-

KavecTBa BOJIbI MOIOMpaETCs 4.2 T1K-4.3
TEXHOJIOTUYECKAS] CXEMA, [1K-4.4 T1K-
BBIOUpAETCs pesKuUM paboThI U 4.5 TIK-4.6
BBINOJIHSAETCS pacyeT [1K-4.7
VIbTpadUIIETPATUOHHON

YCTaHOBKU

Mp/

11.3 CamocrosrenbHas padora 8. [K-1.3 TIK- JI1.1J11.3 TK-2
MeMOpaHHBIE TEXHOJIOTHU B 1.4 TIK-1.5 JI1.4
BOJIOIIOITOTOBKE [TK-1.6 ITK- JI1.5J12.1
Marepuans AJ11 U3rOTOBJIEHUS 1.7 TIK-2.3 J2.2
MeMOpaH U UX CBOWCTBA. ITK-2.5 TIK- JI2.3J13.2
[TomyueHne CUHTETUYECKUX 2.6IIK-2.7 | 1223335
MeMOpan. TpaHcopT B I1K-3.3 K- 36
MeMOpaHax: Kiaccuukanus, 3.4 T1IK-3.6
IBUXKYyLIMe cuiibl. HepaBHOBeCHast ITK-3.7 I1K-
TepMOJUHAMUKa. TpaHCcHopT uepes 3.8 [IK-4.1
nopucTsie MeMOpaHsl. OLeHka [1K-4.3

KayecTBa UCXOIHOM BOJIBI,
IToJJaBaeMoi Ha MeMOpaHHBIE
ycranoBku. [IpeaBapuTenpHast
00paboTKa BOJIbL, IOAaBaeMON Ha
MEMOpaHHBIC YCTaHOBKH.
OCHOBHOE 1 BCIIOMOTaTEIHHOE
00opyaoBaHNEe MEMOPaHHBIX
YCTaHOBOK.

/Cp/

Pa3znes 12. Tema S. IlosTOpHOE
HCNOJIb30BaHUE IPOMBIBHBIX BOJ
u 00padoTKa 0CaKOB
BOJONPOBOJAHBIX CTAHIMUA




12.1 Jlexuus 5. [ToBropHOE MK-1.1 K- JI.1J11.2 [K-2
HCII0JIb30BaHNE TIPOMBIBHBIX BOJI 1 1.2 TIK-1.4 JI1.3J11.4
00paboTKa 0CaTKOB BOJIO- IIK-1.6 TIK- JI1.5J12.1
TIPOBOJHBIX CTAHIIUH 1.7 1IK-2.1 JI2.2 J12.3
BrnusiHue kauecTBa IPOMBIBHBIX [K-2.2TIK- | 23 24 D5 26
BOJI Ha BOJIOUCTOYHHKH U paboTy 2.3TIK-2.5
OUYHCTHBIX COOPYKEHHM. [TK-2.6 I1K-
TexHoIOrMuecKue cXembl U COCTaB 2.8 TIK-2.9
coopyxeHuil. EctecTtBeHHbIE 1 ITK-3.3 T1K-

HCKYCCTBEHHBIE METO/BI 3.71IK-4.2
00pabOoTKH OCAIKOB. Y THIIN3AIHS [1K-4.7
0CaJIKOB BOAOIPOBOIHBIX

CTaHIIMM.

/JTex/

12.2 IIpakruueckoe 3ansitue 11. Pacuer MK-1.2 IIK- JI1.1JI1.2 TK-2
COOpY’KeHHIi IO 00paboTKe 1.3 TIK-1.4 J1.3J11.4
TIPOMBIBHBIX BOJ U OCaJIKa I1K-1.5 TIK- JI1.5J12.1
JIis pa3nmuaHBIX cXeM 00paboTKI 1.6 TIK-2.4 J12.2
TIOBEPXHOCTHBIX BOJ MIPUBOJUTCS IK-2.5 IIK- J12.3713.2
MIPU-MEp pacyeTa CUCTEMBbI 2.6 IK-2.7 | D253 24 56
TIOBTOPHOTO HCIIOIb30BaHUS ITK-2.8 T1K-

IIPOMBIBHBIX BOJ| CKOPBIX 2.91IIK-3.6
¢unpTpoB. [IpuBoasaTcs npuMeps [K-3.7
pacyeToB U noJdopa coopyKeHui

o 0OpaboTKe ocaka: pe3epByapsl

-YCPEIHHTENH, CTYCTUTEIH,

ueHTpUuyru, GUIBTPHI-IPECCHI.

Mp/

12.3 IIpakruueckoe 3ansitue 12. ITK-1.4 T1K- JIT.1JI1.2 TK-2
Onrumuzanys paboTsl 1.5TIK-1.6 JI1.3J11.4
BOJOOYUCTHBIX KOMILIEKCOB I1K-1.7 TIK- JI1.5J12.1
IIpuBOIUTCS KOHKPETHBIN MTPUMED 2.1TIK-2.2 J2.2
peleHus 3a1a4u ONTUMHU3ALUN IK-2.3 IIK- JI2.3713.2
paboTHI COOpPYKEHUI 2.6 IIK-2.7 | D233 2426
BOJOOYHUCTHOIO KOMILIEKCA: I1K-3.2 TIK-

ITOCTPOEHHE CTPYKTYPHO! OIIOK- 3.3 1IK-3.7
CXEMBI, BEIOOD yTIPaBIIEMBIX I1K-4.4 TIK-
MIEPEMEHHBIX U aHAJIN3 UX BIHUSIHUSL 4.5 TIK-4.6
Ha KpUTEPUH ONTUMU3ALIUY. [1K-4.7
Mp/

Pazpnen 13. Tema 6.

Ode33apakuBanue MPUPOIHBIX

BOJL

13.1 Jlexius 6. O6e33apaxuBaHue ITK-1.2 TIK- JIT.1JI1.3 [TK-2
TIPUPOJIHBIX BOJ 1.4 TIK-1.5 JI1.4
MeToabl, XapaKTepUCTUKH, IIK-1.7 IIK- JI1.5J12.1
YCJIOBUS IPUMEHEHUS, 2.1 TIK-2.4 J2.2J12.3
JIOCTOMHCTBA U HEJAOCTATKHU. IK-2.6 IIK- | 33 94 255 26
XnopupoBaHue, XUMHU3M 2.8 IIK-2.9
npouecca. ['unoxnopur, Cxema [K-3.2 TIK-

MOJIy4€HHUs, IPUMEHEHHE. 3.41IK-3.6
OzonupoBanue. Y ®-obmydeHue. MK-3.7 TIK-
/JTex/ 4.1 TIK-4.2
[1K-4.3 TIK-
4.4 TIK-4.5

I1K-4.7




13.2 Ipakruueckoe 3anstue 13. Pacuer IIK-1.1 ITK- J1.1J11.3 TK-2
YCTaHOBOK 00€33apakiBaHuUs 1.3 TIK-1.6 JI1.4 IK-3
BOJIBI I1K-1.7 TIK- JI1.5J12.1
IIpuBoasATCSs XapakrepUCTUKU 2.11IK-2.2 2.2
MeToa 00e33apaskuBaHMs BOJIBI [1K-2.3 TIK- J12.3J13.2
030HOM, CBEJICHHSI 00 030HATOpAX, 2.51IK-2.6 | D233 34 56
NIPUMEHSIEMBIX B OT€UECTBEHHOM U IK-2.8 IIK-
3apy0Oe:KHOM MPaKTHKE. 2.9T1IK-3.2
IIpuBoauTCSs MpuMep BBIOOPA J103bI ITK-3.6 I1K-
030HA IS IEPBUYHOTO 3.71TIK-3.8
(BTOPHYHOTO) 030HHPOBAHNS, I1K-4.1 IIK-
pacyer KoJM4YecTBa 030Ha, 4.2 TIK-4.3
HEOOXOIMMOTO ISt I1K-4.5 TIK-
00e33apaKUBaHuUs BOJIBI, 4.6
TIPOU3BOIUTCS OJ00P 030HATOpA
U pacyeT CUCTEMBbI OCYIIKU
Bo3ayXa. Tak e mpOu3BOJUTCS
pacueT KOHTaKTHOW KaMephl U
YCTpPOICTB pacnpezeseHus u
JICTIEPTMPOBAHUS 030HO -

BO3/YIIHON CMECH.
Mp/

13.3 IIpaxruueckoe 3anarue 14. Pacuer [K-1.2 TIK- JI1.1J11.3 TK-2
YCTaHOBOK 00€33apakiBaHuUs 1.7 TIK-2.1 JI1.4 IK-3
BOJIBI I1K-2.2 TIK- JI1.5J12.1
X10paTOpHBIE yCTaHOBKU. 2.3 1IK-2.4 2.2
KoHcTpykiuu yctaHOBOK [IK-2.5 TIK- JI2.3J13.2
XJIOPUPOBAHUS BOJIBI KUJKIUM 2.7 TIK-2.8 92 93 D4 D6
XJIOPOM, THIIOXJIOPUTOM HATpHUS U IK-2.9 IIK-

KaJbLus, JUOKCHIOM XJIOpa. 3.3IIK-3.6
0O0e33apakuBaHUE BOJIBI I1K-3.7 TIK-
VIIbTPadUOIETOBBIM H3ITyUSHHEM. 3.8 TIK-4.1
CrienianbHBIE METOBI [K-4.5 TIK-
00e33apaKuBaHUS BOJIBI. 4.6 I1IK-4.7
Mp/

Pa3znea 14. Iloaroroska u ciaua

3auéra

14.1 ITogroroBka u cmada IIK-1.1 IIK- JI1.1J11.2 K

3a4éra /3a4uét/ 1.2 TIK-1.3 J1.3711.4
IK-1.4 TIK- JI1.5J12.1
1.5TIK-1.6 2.2
MK-1.7 TIK- JI2.3J13.1
2.1 TIK-2.2 JI3.2
MK-2.3TIK- | 313223 54
2.4 TIK-2.5 2526
IIK-2.6 TIK-
2.7 TIK-2.8
IK-2.9 TIK-
321K-3.3
I1K-3.4 TIK-
3.6 I1K-3.7
MK-3.8 TIK-
4.1 1IK-4.2
I1K-4.3 TIK-
4.4 TIK-4.5
[IK-4.6 TIK-

4.7

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUSs

KOHTPOJIbHBIE BOITPOCHI 1 3AJAHW A AJIS ITPOBEAEHM S KOHTPOJISL U ITPOMEXYTOYHOU ATTECTALIMU:

Tekyuii KOHTPOJIb 3HAHMH MaruCTPAHTOB 110 OYHOU popMe 00yUeHHS IPOBOAUTCS B COOTBETCTBUH C OANIbHO-PEHTHHIOBOM

CHCTeMOH OIICHKH 3HaHMH, BKITIOUaroIei B ceds mposenenne Texyero (TK) u mpomexyrounoro kortpois (I1K) no mucnumimse.
JU1st KOHTPOJISI OCBOCHHS IPAKTHUCCKUX 3HAHUH B TEUCHUE CEMECTPA MPOBOISATCS TEKYIIUH KOHTPOJIB 1I0 Pe3yIbTaTaM IPOBEICHHUS
NPaKTHYECKUX 3aHATHI U CAMOCTOSITEIIBHOTO BBIITOJHEHHUS PAa3/IeIoB HHANBHAYIbHBIX 33/IaHUH.




®opmamu TK SBISIOTCS: OIEHKA BBITIOJHEHHBIX pa3/Ie/IoB HHIUBUAYaIbHBIX 3aJaHUH (IMChMEHHBIX paboT), YCTHBIHM OIpoc Ha MO
TeMe ayAUTOPHOTO 3aHSITHUSI.

KommgecTBO TeKyImux KOHTPOIIEH 10 AUCIUIUIMHE B CEMECTpe ornpererstercs kadeapoil u cocrapiseT, kak npasmio, Tpu (TK1,
TK2, TK-3).

B xone npomexyTtounoro koutpos (I1K) mposepsitorest TeopeTrueckre 3HaHus o0ydaronmxcs. JJaHHbIi KOHTPOJIb TPOBOIAUTCS 110
paznenam (MOyJIsSIM) TUCHUIUIMHEI 3 pa3a B Tedenue cemectpa (1K1, I1IK2, TTIK3).

B kadecTBe OLIEHOYHBIX CPEACTB MO TUCHUIUTHHE "CHUCTEMBI U COOPYKEHHUSI OYMCTKH MPUPOAHBIX U CTOUHBIX BOJ" UCTIONB3YIOTCSL:

- 17151 KOHTPOJISI OCBOCHHUS TEOPETHUUECKUX 3HAHUI B TEUECHUH ceMecTpa npoBoasTcs 3 npomexxytounbix kontposst (ITK-1, TK-2, TTK
-3);

- IUTSL KOHTPOJIS OCBOCHUS MMPAKTUIECKUX 3HAHHUH B TEUSHUU ceMecTpa npoBostes 3 tekymmx kouTpois (TK-1, TK-2, TK-3).

2 Cemectp
Teoperuueckuii Marepuan npome;KyrouHoro kourposs I1K 1:

1. CocTaB 1 CBOMCTBA CTOYHBIX BOJI,.

2. TexHOTeHHbIE UCTOUHUKH 3arpsI3HEHNUS.

3. Knaccuduxanus 3arpss3HeHHI CTOYHBIX BOA U METObI MX U3BJICUCHHUS.

4. Knmacchbl BpeTHBIX (haKTOPOB CTOYHBIX BOJI.

5. OcHoBHebIe ToNoxeHust «[IpaBriT 0XpaHbl BOJOEMOB OT 3arpsi3HEHUH CTOYHBIME BOJIaMHU.

6. YCnoBus CITyCKa CTOYHBIX BOJI B BOZOeMbl. HOpMaTHBhI KauecTBa BOJIbI BOJOEMOB MUTHEBOTO U KyJIHTYPHO-OBITOBOTO
BO/JIOIOJIE30BaHMSL.

7. YCnoBuUs CITyCKa CTOYHBIX BOJ B BOJOeMbl. HOpMaTHBEI KauecTBa BOJIBI BOJOEMOB PHIOOXO3SIHICTBEHHOTO BOIOTIONIE30BAHNSI.
8. Kputepuu olLieHKH 3arpsi3HEHHOCTH CTOKOB.

9. OxpaHa BOI0EMOB OT 3arpsi3HEHHI CTOYHBIMU BojamH (naiite onpenenenue nokazarensiM [TIK, ITAC, JIIIB, ux pacyer).
10. OnpeneneHre HEOOXOAUMOM CTEIIEHN OYUCTKHA CTOYHBIX BOJ| IO OCHOBHBIM ITOKa3aTEISIM.

11. CamoountieHre BogoemMa U GakTophbl, BIUSIONINE Ha TPOIIECC.

12. Kucnopoanslii 6ananc Bojgoema, (akTopbl, BIUSIONINE Ha KUCIOPOIHBIN PEKUM BOJOEMA.

13. PacueTHble pacxo/bl CTOYHBIX BOJI, nocTynawmux Ha KOC, ux onpeneneHue.

14. Munepanu3anus 3arpsisHeHni. [Iporecchbl HUTPUPHUKAITUH U ISHUTPHU(PHUKAIIMHA B OYHCTKE CTOYHBIX BOJI.

15. 3agaun OYHNCTKH CTOYHBIX BOA. [Ipomeccsl, ncmoap3yeMble IpH 00paboTKe CTOYHBIX BOJ.

16. MeToab! OYUCTKH CTOYHBIX BOJ. OCHOBHBIE CXEMBI OUHUCTKH.

Teoperuueckuil MaTepuan npomexyrouHoro kourposns I1K 2:

. OU3HKO-XUMHUYECKHE TEXHOJIIOTHHU U aNnapatsl sl OUMCTKA CTOYHBIX BOJ,.

. OCHOBBI (PM3UKO-XMMHYECKOW OYHUCTKH CTOYHBIX BOA. METONBI YAATICHHUS U3 CTOYHBIX BOJ OTAEIBHBIX KOMIIOHEHTOB.
. TeopeTnueckie 0CHOBBI OMOJIOTHYECKOH OUYHUCTKA B CBOOOTHOM O00BEME.

. AKTHBHBII HJI, COCTaB M OCHOBHBIE (ha3bl €ro pa3BUTHA. 3HAYEHHE I OYUCTKU CTOYHBIX BOJ.

. TexHonornyeckue cxeMbl OUUCTKH CTOKOB B a3POTEHKAX.

. AdpoTteHkH, K1accu(puKanus, OCHOBHBIE CXEMBI Pa0OTHI.

. KoHCTpyKInu a’poTeHKOB, MpUHIKT PabOTHI U pacuéra.

. CucTeMbl a3paruy WIOBBIX cMecel B adpoTeHKaxX. OCHOBHBIE HAlIPaBIICHUsI MHTCHCH(HKALMK pabOThl a3pallnOHHBIX
COOPYKEHHI.

9. buonoruyeckue npyasl JOOUUCTKA CTOUHBIX BOJI C €CTECTBEHHOH U MCKyCCTBEHHOH aspaluei.

10. BuopeakTopsl ¢ pa3IMYHBIMHU BUAAMU 3arPy30K KOHCTPYKIMH, TPUHLIUI pabOTHI.

11. ®unbTpsl ¢ 3epHUCTOH 3arpy3koit. Kimaccuukanus, KOHCTPYKIHH.

12. CopOrrionHbIe METOAMKA U (hrioTanusi. OCHOBHBIE CXEMBI OUHCTKH.

13. MeToab! HACHIIIEHUS OYHIIEHHBIX CTOYHBIX BOJ KHCIOPOOM.

14. Dxonoro-skoHOMHYECKask OLIEHKA COBPEMEHHBIX TEXHOJIOTUI OUUCTKH CTOUHBIX BOJ.

15. CucTeMHBIN aHAIM3 TEXHOJOTHH, 000PYTIOBAaHUS M CXEM OYUCTKA CTOYHBIX BOJI.

16. Ber6op meroma 00e3BpeKHUBaHIS 3aTPA3HEHNI CTOYHBIX BOJ.

17. 'HHOBAIIMOHHBIE TEXHOJIOTUN OYHCTKH CTOYHBIX BOJ, CXEMBI, 001aCTh TPUMEHEHUS.

18. Ob6e33apaskuBaHne CTOYHBIX BOJl. OCHOBHBIE METO/IbI MX JOCTOMHCTBA U HEJJOCTATKH.

19. IlpoexTupoBaHue NIEKTPOIU3HON YCTAaHOBKH, JOCTOMHCTBA U HEIOCTATKU MeToa. BogHO-coneBoe X0341CTBO, yCTAaHOBKA
JeKapOOHMU3AIMY BOABI, 3JICKTPOIU3HBIN MOIY/b, OCHOBHBIE ITOJIOXKEHHS MO pac-4eTy.

20. HapesxHOCTD (DYHKIIMOHMPOBAHHSI KOMIJIEKCOB OYHUCTKH CTOYHBIX BOA. OIieHKa CTAOMIBHOCTH ¥ 9KOJIOTHYECKON HaJIeKHOCTH
OYHCTHBIX KOMITJICKCOB.

21. BeicoTHas cxeMa JBHKEHHs CTOYHBIX BOA 10 coopyxkeHuaM KOC, Ha3HaueHue, MPUHIUI OCTPOCHUSL.

22. I1naH Tpacchl OYUCTHBIX COOPYKEHHH, BHY TPUIIIOIA0YHbIe KOMMYHUKAIUH.
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Texymuii KOHTpOIIb 1:
Pemenue 3amaq

3amaua 1. Ompenenuts pacyerHslie pacxonsl KOC.




3agaua 2. PaccunTaTh KOHIEHTPAIMU 3aTPA3HEHUI CTOYHBIX BOJ.

3anauda 3. OnpenenuTb HEOOXOAUMBIE CTETIEHU OUYMCTKA CTOYHBIX BOJ.

3amada 4. [TomoOpaTh TEXHOJIOTHUIO OYUCTKH CTOYHBIX BOJI.
3amaga 5. Paccunrars Omonormueckie mpyabl ITyOOKOH JOOUHCTKH C €CTECTBEHHOM a’paliell Ipy CIeIyIOMNX HCXOHBIX JaHHBIX:
cpenHuii CyTOUHBIHN pacxon ctounbix Box 60000 m3/cyt; BIIKnonn noctynaronmx cTounbix Bog 20mr/it; Tpedyemas BITKmomn
OYUINEHHOHN BOABI 6 MI/J; CpelHss TeMIepaTypa CTOUHbIX Bo ieToM 20°C; 3umoit 11°C.
3amaga 6. Paccunrats Omoormdeckie npyasl ITyOOKOH JOOUNCTKH ¢ HCKYCCTBEHHOH adpanneil mpH CIeAyIOIIIX HCXOXHBIX
JAHHBIX: CPEIHUIT CyTOUHBIN pacxo] cTo9HbIX BoA 67200 m3/cyT; BIIKnonx noctynarommx CTOUHbIX BoJ 15 Mr/m; Tpebyemas
BITKmosH o4nIieHHON BOBI 7 MI/JT; CPEIHss TEMITEpaTypa CTOYHBIX BOJ B myAax 3umoi 4°C.

3amada 7. PaccuuTarh COOpYKEHHS MPYIOBON CUCTEMBI IpHu 00bEMe cTokoB 430 M3/cyT, TOIOBOI 00BEM CTOKA C YUETOM
ko durmenta 3amaca pasHoro 1,3 pasern 204035 m3/ron, camxenne BITK20 ¢ 5000 xo 30 mr/m.

Tekyumii KoHTpOIIb 2:
Pemenue 3anau

3amaga 1. OnpenenuTs 006EM ad3pOTEHKOB-BBITECHUTENEH TIPH CISTYIOMNX HCXOIHBIX JaHHBIX: CPEIHUN CYTOYHBIH Pacxox
ropoackux ctouHbIX Box 200000 m3/cyT; BIIKnons nocrynaronmx crouHbix Bog 200mr/i; tpebyemast BIIKmomH ounimeHHOR BOBI
15 mr/m; 1,4.
3anaua 2. PaccunraTs BeICOKOHATpY»)aeMblid 6MO(GMIBTP (a3podHIBTP) IPH CIEAYIOIINX UCXO/-HBIX JAHHBIX: PACXO0] CMECH
TIPOM3BOJICTBEHHBIX M OBITOBBIX CTOUHBIX BOx 19232,64 m3/cyT; npu-Benénnoe uncio xuteneit 56199 gen; BIIKnomx
MOCTYMAOIMUX CTOYHBIX Box 216,14 mr/x; TpeOyemast BITIKmonH, ounienHoit Bogs! 15 MI/m; cpeaHss TeMIepaTypa CTOYHBIX BOJ
sumort 9,3°C.

3amgaga 3. PaccunTare KanenbHBIH OMO(UIBTP NMPH CIEIYIOMNX HCXOJHBIX NAHHBIX: Pacxox CTOYHBIX Box 900 m3/cyT.,
BIIKnonH mocrynarommx cTogHbIxX Bog 200 mr/m; tpedyemast BITKnonH ounimenHoi Boasl 18 Mr/im; cpenusas Temmneparypa
CTOYHBIX BoA 3uMoii 8°C, cpeaHe-ro/10Bast TeMIieparypa Bo3ayxa 5°C.

3amada 4. PaccuuTarh a3pOTEeHKU-HUTPUMUKATOPHI TIPU CISAYIOINX UCXOAHBIX JAHHBIX: PacXo] CTOYHBIX Boj 12000
M3/CyT., conepKaHIe aMMOHUIHHOTO a30Ta B HcxoxHO Bose Ca=150 mr/m, B ounmenHoit Ct=3 mr/mn, Temneparypa 20 °C, 3HaueHHE
pH=8.4, KoHLIeHTpaIHs PAaCTBOPEHHOTO KHCIOPO-Aa 4 MI/I.

3anaua 5. Paccunrarh a’3poOHBIA cTaOMIM3aTOP aKTHBHOTO MJIa NPH CIEAYIOLIIMX MCXOAHBIX JaHHbIX: KonmuectBo mia 10
T/cyT, KoHIeHTparws Ca=6 /11, 30J1pHOCTD S=25%, pacxox Q=1666, m3/cyT.

Texymuii KOHTpOIIB 3:
Bomnpocs! 1t 3anuTs! 1abopaTtopHOH paboTsl 1. "M3ydenne KWHETHKH CEJMMEHTAIINH B3BEIIEHHBIX BeNecTB'":

1. Henb 1 3amaun 1ab0paTopHOil paObOTHI.

2. JJaboparopHOe 000pyI0BaHKE MPUMEHsIEMOE B padoTe.

3. Omucanne 1ab0paToOpHOIl yCTAaHOBKH.

4. Iopspok mpoBeeHus pabOTHI.

5. BeiBozb! 10 3 eKTy ocaxxaeHHs YacTHIl.

6. B uéMm 3axmrouaeTcs aHATIU3 HAXOXKACHHUS CKOPOCTH OCEJaHUS W BCIUIBIBAHHS B3BEIICHHBIX YaCTHII.
7. Jaiite onpenenenue 3akoHy CToKca.

Bormpocs! st 3ammTs! 1abopaTtopHOH paboTsl 2. " OYHCTKA CTOYHBIX BOJ METOJIOM OTCTaWBaHHUSA'.

1. Lens 1 3agauun 1a00paTOPHOM PabOTHI.

2. JlaboparopHoe 000pyI0BaHHE IPUMEHIEMOE B padoTe.

3. Omcanme 1abopaToOpHOIl yCTAaHOBKH.

4. Ilopsanok npoBeaeHus pabOTHIL.

5. Kaxkoii 5¢eKT 0UNCTKN MOTyUHIICs JUIst KaXKI0H ITyOHHBI OTCTauBaHMS.

6. JlaiiTe onrMcaHue TEXHOJIOTHN MEXaHHIECKON OYHMCTKA CTOKOB.

7. Kax onpenensercss 00bEM OTCTOWHHKA U BPEMs OTCTAaMBAHHS CTOYHBIX BOT.

Bomnpock! m1st 3amuThl 1abopaTopHoit padoThl 3. "OYKCcTKa CTOYHBIX BOJ METOZOM YIIbTpaduibTpanuu’.

. lens u 3agaun 1ab0paTopHOI pabOTHI.

. JJaboparopHoe 000pyOBaHHE IPHUMEHIEMOE B paboTe.

. Oncanue 1ab0paToOpHON YCTAHOBKH.

. [Mopsimok mpoBeneHust pabOTHI.

. BBIBOZIBI 1O IPOHUIIAEMOCTH U CENIEKTHUBHOCTH MEMOpaH.

. Mepsl 6e30nacHOCTH TipH padoTe Ha yctaHoBke YIIJI-06.

. Hatite xraccudukariro MeMOpaH.

. TpeGoBaHus, mpeabABIAeMbIe K KaUeCTBY BOABI II0aBaeMOH Ha 0OpaTHBII ocMoC.
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Bormpocs! st 3ammuTs! 1abopaTtopHOi padoTsl 4. "OYrcTKa CTOYHBIX BOJ METOIOM KOATyIISIHHA .

1. Lens 1 3agauun 1a00paTOPHO PabOTHL.




2. JIaGoparopHoe 060py10BaHKE IPUMEHsAEMOE B paboTe.

3. Onucanue 1a60paTOpHON YCTaHOBKH.

4. Topsmok mpoBeneHMsI pabOTHI.

5. Kakoit momy4eHHbIH 1a00paTOpHBIM IyTEM 3((HEKT OTCTauBaHHUS.

6. OnpeneneHue KoaryJsiuy U e€ cTaiuu.

7. Kakne napamerpsl BIMSIOT Ha IPAaBUIIBHBIA 110100 H03bI KOAryJIsIHTA.
8. Kakoill koaryJsHT UCHOJb3YIOT AJISL OYUCTKH CTOYHBIX BOJ.

Bompock! 115t 3a1uThl 1abopaTtopHoit padotel 5. "MoaenupoBanue padoTsl OnoduisTpa”.

. Lens u 3agaun 1ab0paTOpHOI pabOTHI.

. JJaboparopHoe 000opyaoBaHHE IPUMEHAEMOE B paboTe.

. Onncanue 1abOpaTopHON YCTAHOBKH.

. [lopsmok mpoBeneHust pabOTHI.

. IIpoananu3upyiTe KaueCcTBO MOIy4eHHOro cToka 10 BIIK u B3BELIEHHBIM BEILECTBAM.
. KoHerpykuust 1 npuHIMN paboThl GHOIOTHYECKOro QUIbTpa.

. Kimaccn¢uxarms 6nonormueckix GUIBTPOB.

. IIpuaIn paboTel GHOIOTUYECKON TIIEHKH.
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Bompocs! 1uist 3amuTel 1abopaTopHoi paboThl 6. "MonenupoBaHue pabOTH a3pOTEHKA-CMeCUTeN s "

. Lens u 3agaun 1ab0paTOpHOI pabOTHI.

. JJaboparopHoe 000pyIOBaHHE IPHMEHIEMOE B paboTe.

. Oncanue 1ab0paToOpHON YCTAHOBKH.

. [Mopsimok mpoBeneHust pabOTHI.

. Mepsl 6€30nacHOCTH MPH NMPOBEACHUH Ja00paTopHOi pabOTHI.

. IIpoananusupyite kauecTBO MOIy4eHHOro croka o BITK u B3BelIEHHBIM BEILIECTBAM.
. KoHCTpyKums n npuHIMI paboTH a3pOTEHKA-CMECHTETIS.

. Knmaccuguxarms a3poTeHKoB.

. Jaiite onpeneneHus Harpy3Ku Ha WJl.
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Bompocs! s 3ammTs 1abopatopHoi pabots! 7. "MoaenupoBaHnue pabOTH METaHTEHKA. "

1. Lens 1 3anaun 1abopaTopHOi pabOTHI.

2. JIaboparopHOe 000pyI0BaHKE MPUMEHsIEMOE B padorTe.
3. Omnucanne 1ab0paToOpHOIl yCTAaHOBKU.

4. ITopsinok npoBeneHus paboThI.

5. BBIBOJIBI TIO paboTe.

6. KoHCTpyKIUst 1 MpUHOKT pabOTH METaHTEHKA.

7. ®a3bl ¥ peKUMBI COpaKUBaHUS B METAHTEKE.

8. Mepsl IpeJoCTOPOKHOCTH MPU pabOTe METAaHTEHKA.

WTOroBblil KOHTPOJIb 3K3aMEH :

. CocTaB U CBOMCTBa CTOYHBIX BOJI.

. TeXHOTEeHHBIE NCTOYHUKH 3arps3HEHMUS.

. Knaccugukanus 3arps3HeHUi CTOYHBIX BOA U METOJIBI UX U3BJICUEHHUS.

. Kitacchl BpeTHBIX (haKTOpOB CTOYHBIX BOII.

. OcHoBHBIE TTONTOKEeHSI «IIpaBuIT OXpaHbI BOJIOEMOB OT 3arps3HEHHI CTOYHBIMU BOJAMHU

. YcnoBus CrycKa CTOYHBIX BOJ B BOAOeMbl. HopMaTHBEI KauecTBa BOJIBI BOJOEMOB MUTHEBOTO U KyJILTYPHO-OBITOBOTO
BOJIOTIOJIb30BaHHUSI.

7. YCnoBus CIyCKa CTOYHBIX BOJT B BOJOeMbl. HOpMaTHBBI KauecTBa BOJIBI BOJOEMOB PHIOOXO3SIHICTBEHHOTO BOJIOTIOJIL30BAHNSI.
8. Kputepuu o1ieHKH 3arpsi3HEHHOCTH CTOKOB.

9. OxpaHa BOI0EMOB OT 3arpsi3HEHHI CTOYHBIMU Bojamu (naiite onpenenenue nokazaresnsim [IIK, ITIC, JIIIB, ux pacyer).
10. OnpenenceHue HEOOXOMMOW CTEIIEHH OYMCTKA CTOYHBIX BOJ| [0 OCHOBHBIM ITOKA3aTEIISIM.

11. Camoountienre BogoemMa U (GakTopsbl, BIUSIONINE Ha TPOIIECC.

12. KucnopoaHslii 6axaHc Bogoema, (pakTopsl, BIUAIOIINE Ha KICIOPOJHBIA PEXXUM BOJOEMA.

13. PacueTHble pacxobl CTOYHBIX BOJI, mocTynawmux Ha KOC, ux onpenencHue.

14. Munepanu3anus 3arpsisHeHni. [Iporecchl HUTPUPHUKAINH U TEHUTPU(PHUKAIIMHA B OYHCTKE CTOYHBIX BOJI.

15. 3amaun OYMCTKH CTOYHBIX BOA. [Iporeccsl, HCMoab3yeMble ITpU 00paboTKe CTOYHBIX BOJI.

16. MeToabl OYUCTKH CTOYHBIX BOJ. OCHOBHBIE CXEMbI OUHCTKY.

17. ®U3UKO-XMMUYECKHE TEXHOJIOTHH U aIllapaThl sl OUUCTKUA CTOUHBIX BOJ.

18. OCHOBBI (PU3UKO-XUMHUYECKOW OYUCTKU CTOYHBIX BOJ. METOJIbI yIAIEHUS U3 CTOYHBIX BOJI OTJCIHHBIX KOMIIOHEHTOB.
19. TeopeTuueckue OCHOBBI OMOJIOTHUYECKO OUHCTKH B CBOOOTHOM 00BEME.

20. AKTUBHBIH WJI, COCTaB U OCHOBHBIE (ha3bl €ro pa3BUTHs. 3HaUCHHUE JUISI OUUCTKU CTOYHBIX BOJI.

21. TexHOJIOTMYECKHE CXEMbI OYHCTKU CTOKOB B a9POTEHKAX.

22. A3poTeHKH, KTacCu(UKAINSA, OCHOBHBIC CXEMBI PA0OTEHI.

23. KoHCTpYKIIMH a3pOTEHKOB, IPUHIUI PaOOTHI U pacuéTa.
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24. CucteMsl a’paliliil IOBBIX cMecel B adpoTeHKaX. OCHOBHBIC HANPaBICHUSI MHTEHCU(DHUKAIIUY PaOOTHI a9PaIllMOHHBIX
COOpYXKEHUH.

25. buonormyeckie Ipyabl JOOYUCTKH CTOYHBIX BOJ C €CTECTBEHHOM M HCKYCCTBEHHOH adparnei.

26. bropeakTops! ¢ pa3IMIHBIMU BUAAMH 3aTPy30K KOHCTPYKIUH, TIPHHITAIT paOOTHL

27. ®uIbTpHI ¢ 3epHUCTOH 3arpy3Koil. Knaccugukanus, KOHCTPYKUUH.

28. CopOrrioHHbIe METOIMKA U (hioTanus. OCHOBHBIC CXEMbI OUHCTKH.

29. MeToab! HaChILIEHUS! OYUIICHHBIX CTOYHBIX BOJ KUCIOPOIOM.

30. DKxonoro-3K0HOMHYECKas OL[EHKA COBPEMEHHBIX TEXHOJIOTUH OUUCTKH CTOYHBIX BOJ.

31. CucreMHBIil aHANTU3 TEXHONOTUH, 060PYIOBaHHS M CXEM OUUCTKH CTOYHBIX BOJ.

32. Ber6op mMeTona 00e3BpeKIMBAHIS 3aTPA3HEHNI CTOYHBIX BOJI.

33. 'HHOBAaIIMOHHBIC TEXHOJIOTUHN OYNCTKH CTOYHBIX BOJ, CXEMBI, 001aCTh IPIMEHEHUS.

34. O6e33apaxuBaHue CTOYHBIX BOA. OCHOBHBIE METOIbI MX JOCTOMHCTBA M HEJOCTATKH.

35. IlpoexTupoBaHye 3IEKTPOIU3HON YCTAHOBKH, IOCTOMHCTBA M HEJOCTATKU MeToa. BoaHo-coneBoe X03s1cTBO, ycTaHOBKA
JIeKapOOHM3AIMH BOABI, 33JIEKTPOIIE3HBII MOYITb, OCHOBHBIC ITOJIOKEHHS TI0 PacdeTy.

36. HagesxHOCTh (pyHKITHOHMPOBAHUS KOMIIJIEKCOB OUUCTKH CTOUHBIX BOJ. OIleHKa CTAOUIBHOCTH M YKOJIOTHYECKOH HAJIEKHOCTH
OYMCTHBIX KOMITJIEKCOB.

37. BeicoTHas cxema JBHKEHHS CTOUHBIX BOJ 110 coopykenusMm KOC, Ha3HaueHue, MPUHIIMIT TOCTPOCHHUS.

38. I1naH Tpacchl OUUCTHBIX COOPYKEHUH, BHYTPUILIOIIAL0YHbIE KOMMYHUKALIUY.

HTOoroBeIit KOHTPOJIH O AUCHUILIHHE "CHCTEMBI U COOPYKEHUSI OYHCTKA IIPHPOAHBIX H CTOYHBIX BOX" TIPOBOJHUTCS B (hopMe
HK3aMeHa!

- OLICHKA «OTJIMYHO» BBICTABIISIETCS MATHCTPAHTY, €CJIM OH HAaOpaJl 1o uToraM OaJUIbHO- PEUTHHIOBOM cHCTeMbl 3a cemecTp 90 —
100 Gamos,

- OIIEHKA «XOPOIIO» BRICTABIAETCS MATUCTPAHTY, €CIIM OH HaOpasl 1o NToraM OalIbHO- PEHTHHTOBOM CHCTEMBI 3a cemecTp 75 — 89
0aJIIoB;

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCSI MATMCTPAHTY, €CJIM OH HaOpall 1o urToraM 0a/uIbHO- PEHTHHIOBOM CUCTEMBI 32
cemectp 60—74 6amoB,

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIISIETCS MATHCTPAHTY, €CIIM OH HaOpaJ o UToraM 0aTbHO- PEHTHHIOBOI CHCTEMSI 32
cemecTp MeHee 60 6aIoB.

1. OUEHOYHBIE CPEJICTBA TEKVIIEI'O KOHTPOJIA:

- TECTBI WJIM OWJIETHI JUIs TPOBeIeHUs poMexyTodHoro koHTpois (ITK). Xpausatces B OymakHOM BHJIe Ha COOTBETCTBYIOLIEH
Kadenpe;

- pa3nensl HHANBUYaNbHBIX 3aJaHNH (IINChMEHHBIX PaboT) 00yJaronuxcs;

- JOKIIaJ, COOOIIEHHeE 10 TeMe MPAKTUIECKOTO 3aHATHS;

- 33/1a4¥ U 33JaHHUs.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOUYHOM ATTECTALIMU:

- KOMIUIEKT OMJIETOB JJISt 9K3aMeHa. XPaHHUTCS B OyMakKHOM BHIE Ha COOTBETCTBYIOIIEeH Kadenpe. [lomiexxuT exeroqaoMy
OOHOBJICHHMIO U NEpeyTBEPIKACHUIO. YKCII0 BApHAHTOB OMIIETOB B KOMILIEKTE HE MEHEE YKCJIa MAarHCTPaHTOB Ha SK3aMeHe.

3 Cemectp
Teopernueckuii MaTepuan npomexyrodnoro kourpois 1K 1:

1. XuMndeckue mokasaTels kadectBa BoAbl. Kinaccupukanus nmpuponasix Boj (mo O.A. Anexuny).

2. duznyeckue noKa3aresy KayecTBa BObI.

3. OueHKa KauecTBa BOJBI IS XO3IHCTBEHHO-ITUTEEBOTO BOAOCHAOKCHHUS.

4. X¥IMHUYECKIH COCTaB IIPUPOAHBIX BOA M (haKTOPHI, BIUSIONINE Ha €T0 (OPMIPOBAHHE.

5. O6uras KIaccuuKanus METo10B 00pabOTKH IPHUPOIHBIX BOJ.

6. TexHoMOTMYECKUE CXEMBI YITyUIIEHHUs KaueCTBa BOJBI.

7. Kputepuu st BEIOOpa TEXHOJIOTHIECKON CXEMBI U COCTaBa COOpYeHHH. CHCTEMHBIH MOJIX0]T K BBI-00PY BOJIOOYHCTHON
TEXHOJIOTHH.

8. OCHOBHBIE peareHTHbBIE CXEMBbl YIyUIIeHHs KauecTBa BOJbI, IPUMEHSIEMbIE B BOJIOTIOATOTOBKE.

9. be3peareHTHbIE CXEMBbI IOATOTOBKU IPUPOTHON BOABI.

10. TeopeTnueckue 0OCHOBEI KOATYJISAIMN B3BECH B CBOOOTHOM 00BheMe BOJIBI, Kakue (PaKTOPHI BIMSIOT Ha MTPOIIECC KOaTyIIAINH B
o0beme.

11. KoHTakTHas KoaryJsius, ee OTINYUTEeNbHbIE OCOOCHHOCTH.

12. ®axropsl, Biustomue Ha 3G QEeKTHBHOCTE KOATYIISAIINH.

13. MeToap! HHTEHCU(UKALIMY TIPOIecca KOaryJIsuy pu 00paboTKe MaJOMYTHBIX, IIBETHBIX, XOJOJHBIX BO/I.

14. PeareHTbl, NpuMeHsSEMbIE TIPU peareHTHOH 00pabOTKe BOJbI, X CBOWCTBA U XapaKTEPUCTHKHU, TOCTOUHCTBA, HEJOCTATKH,
COBPEMEHHBIE KOAryJIsIHThI.

15. ®IOKyIAHTE U UX POJTH B IPOIIECCE YIyUIIeHHUS Ka9eCTBA BOMIBI.

16. PearentHoe xo03s1iicTB0. CxeMbl, 000pyIOBaHUE U TPEOOBAHHS K YCTPOUCTBY.

17. CmecuTenn, KaMepbl XJI0beoOpa30BaHusl, KOHCTPYKIUH U MIPUHIIAI PabOTHI.

18. PerynmupoBanne 3 QeKTHBHOCTH IIEpEMENINBaHHS B CMECUTEISIX M KaMepaX XJI0ImbeoOpa3oBaHMUs.

19. TeopeTnyeckre OCHOBBI OCaXKI€HUS B3BECH U3 BOJIbI OTCTABAHHEM.

20. [TapaMeTpsl, BIUSIONINE HA CKOPOCTb OCAXKIECHHS YaCTHUIl B CBOOOJHOM 0OBEME.




21. Knaccu¢uxkarus OTCTOMHHKOB U 00J1aCTh UX IPUMEHEHUSL.

22. PajnanbHble M TOHKOCIIOIHBIC OTCTOWHNKH. O0NacTh NPUMEHEHHUS, TPUHIUIT PabOTHI U pacyera.

23. TeopeTndecKkre OCHOBBI OCBETIICHHS BOJBI B CJIOE B3BEHIICHHOTO Ocajka. [IprHIHIT paboTH OCBETIIHTE-JICH.
24. OcBeTINTENH C B3BEIICHHBIM 0CaaKOM. [IpuHIMmII paboTh! 1 pacueTa. TeXHOIOTHUECKUE TOKA3aTeIH.

25. IlpuHuun paboThl U YCTPOWCTBO KOHTAKTHBIX OCBETIUTEEH.

26. Y nanenne npuMecei Boabl MeTo10M ¢utotanuy. KOHCTpYKIMHU U IPUHIMIT pabOThI (PIIOTATOPOB.

27. TeopeTnaeckie OCHOBBI OCBETIICHHS BOIBI (DHIIBTPOBAHHUEM.

28. Knaccuguxkarnus ¢uiasTpoB. Y caoBusa ux npuMmeHeHus. [lapameTps! GpunbTpoBaHus.

29. @unpTpyromue 3arpy3ki. Buasl 1 TpeOoBaHMs, PEIbABIsEMbIE K HUM.

30. Cxopble GUIBTPHI U HX IpEHAKHBIC YCTPOHCTBA.

31. O6BpeMHOE U TOBEPXHOCTHOE (DMIBTPOBAHNUE, (DIIIBTPOBAHUE B TOHKIX MEPETOPOIKAX.

32. CymHocTtb Teopuu puiabTpoBaHust MuHIA.

33. @unbTpsl ¢ MIaBaroLiei 3arpy3koil. VX mpeumyIecTsa U HEAOCTaTKH.

34. be3peareHTHOE OcBeTiIeHHE BOJbL. CyITHOCTB IIPOLIECCa, CXEMBI U yCTaHOBKU.

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

36. Pereneparss M®. ['uapaBardecKuil peIXJIUTENb, IPUHIIAI paOOTHI K pacyera.

37. be3pearenTHas o0beMHast ¢puibTpanus. CyIIHOCTh, IPEUMYIIECTBA H HEJOCTATKA. KOHCTPYKIIMY M IPHHITUIT paOOTHI
THAPOIMKIOHOB.

Teopetnueckuit MaTepual mpomMexyToaHoro koatposs I1K 2:

1. ITporeccs MeMOPaHHOTO pa3/ieeHHs.

2. O6yacTi MPUMEHEHHST MUKPO- YIIBTPO- U HAHO(DHIBTPALMH B BOJIOMOTOTOBKE.

3. O6nacti mprUMeHEHHsI 00PATHOTO M MPSIMOTO 0CMOCA, MIEKTPOTUATN3a, MEMOPAHHOW JUCTHUIUISIIIUN B BOJOTIOATOTOBKE.
4. Marepwuabl HCIIOIB3yEeMbIe IS MUKPO-, YABTPa- M HAHOQWIIBTPALIMOHHBIX MEMOpaH, pa3Mepsl TIOP U 33IeP>KUBAIOIIAS
CHOCOOHOCTH MaTepHAIOB.

5. TeXHOIOTUYECKUE CXEMBI OYHCTKU IMPHPOIHBIX BOJ C IPUMEHCHUEM METOJJOB MUKPO- U YIbTPaQHIbTPAIHH.

6. TeXHOIOTHUYECKNE CXEMBI OUYMCTKHU MPUPOTHBIX BOJ C IPUMEHEHUEM METOI0B HaHO(DHUIBTpAIUK B 0OpPaTHOTO OCMOca.
7. KoHCcTpyKinu MeMOpaHHBIX allllapaToB Ul yAbTpadHIbTPALK B 00paTHOTO OCMOCA.

8.TpeboBanus NpeabsABIsEMbIC K BOJIE MOCTYIAIOIICH Ha 00PaTHOOCMOTHYECKHE YCTAHOBKH.

9. [Ipuembl, HCTIOTB3yEMBIE JIJISI 3aIUTH 00PATHOOCMOTHYECKAX MEMOpaH OT 00pa30BaHUs KPHCTALTHYSCKUX (OHMOIOTUICCKHX,
KOJUTOMTHBIX, OPTaHUYECKHUX) OTJIOKEHHH. THTHOUTOPHI 0caKo00pa3oBaHMUsI.

10. KoH1leHTpaimoHHast MoJIsipr3alusl, CIOCOOb! €€ CHIKEHHS.

11. CenekruBHOCTh MEMOpaH, €€ ONpe/esICHuUE.

12. Heo0X0uMOCTh JOOYUCTKA BOAOTPOBOAHOM BOJIBI B 3JJAHUSX, TEXHOJIOTUH, TOCTOWHCTBA U HEIOCTATKH.

13. Kareropuu cTOKOB 00pa3yIOMIUXCS HA CTAHIIUH BOJOIIOATOTOBKH.

14. 3arps3HeHwHs1, COepIKAIIUECs B IPOMBIBHON BOJIE CKOPBIX (DMIIBTPOB M KOHTAKTHBIX OCBETIIUTEICH.

15. TexHomorngeckast cxeMa 0OpabOTKH MIPOMBIBHBIX BOJI (PHIIBTPOBAIBHBIX COOPYKEHHUH IPH OHOCTYIIEHIATOH 1
JIByXCTYTIEHYATON TEXHOJIOTHH OYHCTKH MPUPOIHBIX BOJ.

16. Bo3BpaTHble IPOMBIBHBIE BOJBI B TEXHOJIOTHH OUYUCTKU MPUPOTHBIX BOJI.

17. CBolicTBa 0CaAKOB U3 OTCTOMHHUKOB U OCBETJIUTENEH CO CI0EM B3BELIEHHOTO OCa/IKa.

18. MeToxsr 00pabOTKI 0CAAKOB B €CTECTBEHHBIX YCIOBHSX.

19. TexHonoruueckre cxeMbl 00pabOTKU 1 00E3BOKUBAHHUS OCAIKOB.

20. YTunu3zanus 0CaJKoB CTaHIIMH BOJOMIOATOTOBKH.

21. IlpuHUIMUTIEI KOMITOHOBKH CTaHIIMH BOZOIMOATOTOBKH.

22. OnTuMH3aIys TEXHOJIOTUYECKUX CXEM BOJIOTIOATOTOBKH.

23. Metoap! 06e33apaXxuBaHMsI BOJBL, UX IPEUMYIIECTBA U HEAOCTATKH.

24. Xn0opupoBaHHUE BOJIbl, JOCTOMHCTBA U HEJOCTATKU METOJIA.

25. O30HIpPOBaHUE BOJIBI, XUMH3M Iporiecca. O0IacTh MpUMEHEHHs, MPEUMYIIECTBA M HEJOCTATKH MpoIiecca.

26. YO-ne3undexiust Boabl. bakrepuuuaHble yCTaHOBKH, CXeMBI, TPUHIMI PadOThI, TOCTOMHCTBA U HEJOCTATKH.

27. T'unoxJjopuT, cxeMa IoJIyuyeHHsl, IpUMEeHEHHEe, YCTaHOBKH, JOCTOMHCTBA U HEIOCTATKU.

28. MeToapl HHTEHCH(UKAIIMN TTPOIIECCOB 00e33apakBaHuUsI.

Texymwuit koutposns TK-1:
Pemenue 3anau

3agava 1. [Ipu anamuse npoO BOIBI M3 IMOBEPXHOCTHOIO MCTOYHHUKA MONYYCHBI CICIYIOUIAE PE3YJIBTATh: MyTHOCTH — 10
MT/71, iBeTHOCTH 25° P-C, 3amax 4 6amra, pH — 7,7, xkene3o - 5-mr/i, okucisieMocts — 20 Mr/1, odmiee MUKpoOHOe rcio — 5000.
Onpenenutbs HeOOXOAUMOCTD YITYYIIeHUsT KaueCcTBa IMUTHEBON BOJIBI, METOIbI OUMCTKH.

3anaua 2. [Ipu koarynsuu BoAsl 00beMoM 10M3 HCIOIB30BaH CEPHOKHUCIBIN anmtoMuHui. [Ipu mpoOHOI Koarynsuu
YCTaHOBIICHO, YTO HaWITy4Inuii a(dekr Habmomaercs npu nodasneHuu 4 mit 1% pacrBopa xoarynsara 250 Mt Boasl. PaccuunraTs
HE0OXOIIMO€e KOJIMYECTBO CEPHOKUCIIOTO AFOMHHNS, HEOOXOMMO JJISI KOAryJIAINH YKa3aHHOTO 00beMa BOJIBI.

3agaua 3. Paccuntate HEOOXOAMMOE KOIMUECTBO CYXOTO KOArylsHTa NpH ero xo3e 2,0 MI/I uif yAaleHHs B3BELICHHBIX H
KOJUTOUAHBIX yacTul] u3 500 J1 BOIbL.

3anmaya 4. B 0,5 M3 pactBopa coaepxurcs 25 kr kaabIMHHPOoBaHHON coabl Na2CO3. Bripa3uTh KOHIIEHTpAIUIO
pacTBopa, I0THOCTb paBHa 1,05.

3amada 5. Ananu3z ceIpoil Boabl cienyroumid (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; XK0=5,33 mr sxs/x1; [110=2,24 mr sk8/11. [IpoBEpUTH TOUHOCTH BHIMOIHEHHS aHATU3A.

3amada 6. JKecTKOCTh ChIPOH BOJABI COCTaBISIET 4 MI 3KB/J, a COAep)KaHUe KalbIks paBHO 60 Mr/ia. OnpeaeauTsb
MarHHEBYIO J)KECTKOCTh M COJIEPYKAHUE MAarHUS B BOJIC.

3amgaua 7. KagecTBO CBIpOH BOABI XapakrepusyeTcs cieaylomumu faHHeME : JK0=5 mr 3xs/1, XKu/k =2000 Mr >xs/mI.
Onpenenuts XKCa, XK u dKMg B mr sxs/11, eciu K0/ KMg.

Texymuii kouTposs TK-2
Pemenue 3agau

3agaga 1. CkodbpKO KyOMYECKHX METPOB HYXKHO B3STh 25%-TO pacTBOpa MOBape€HHON COMM IUIOTHOCTHIO 1,19, 9T00BI
npurotoButs 10 M3 Oosee pa3baBIeHHOrO pacTBOPA ATOM CONM KOHIEHTpauuei 5% u /1.

3amada 2. B 1,5 M3 Boasl pactBopeno 0,015 T xnopuctoro Hatpus. OnpenenTh KOHIEHTPALXIO pacTBOpa B I/J1 U T
9KB/M3.

3amaua 3. [Ipu aHanmm3e pevyHON BOABI YCTAHOBIEHO CIEAYIOIIEe COlIepKaHue B Hell nOHOB, Mr/a: Na+=52,2; Ca2+=574;
Mg2+=18,0; SO42-=161,8; C1-=35,0. Boipa3uTh cOCTaB BOJbI B MI IKB/JI.

3amaga 4. [l BOIOOYNCTHOM CTaHIMU MPOU3BOAUTENBHOCTHIO 115000 M3/cyT mogoOparts 3IeKTposn3epsl pu
NIEPBUYHON 7103€ XJI0pa —SMI/J., BTOPUYHOHN — 2 MI/JI.

3anaua 5. Paccunrarh y3en KMCIOTHOH AEKapOOHM3BLMM BOJbI IPH CIEIYIONIMX MCXOAHBIX JIaH-HBIX: pacxox Boasl 10
M3/4; MENIOYHOCTh BOABI MT KB/, yIENBHBIA pacXo]] BO3yXa Ha aerazannio M3 Ha 1 M3 oOpabaThiBaeMOil BOJIBI;, BpeMs
Jera3alil MUH.

3anaua 6. Paccunrarh cOJIEpPacTBOPUTENH IPH CYTOYHOM MOTPEOJICHUH THIIOXJIOPUTA HATPUsl Ha cTaHuuu 750 Kr 1mo
SKBHUBAJICHTHOMY XJIOpY MK 250 KT Ha Ka)KIOH U3 YETHIPEX 3JICKTPOIN3HBIX MOTy-Jeil. MakcnMaibHas TPON3BOAUTEIEHOCTD
OJTHOTO MOJAYJIS IIpHU €ro paboTe B GOpCHPOBaHHOM peskuMe 330 Kr 3KBHBAIEHTHOTO XJIOPa B CYTKH 110 MTACIIOPTHBIM JTAHHBIM.

3amada 7. pacUETHBIA PacXoJl OYMCTHBIX COOPY)KEHHH MOJTHOM Ononorudeckoit ounctkn Q=250000 m3/cyT, ouMIcHHAS
crounast Bojga uMeet BITK=25 mr/n. PaccuntaTh MIOYIUIOTHUTEIH.

3agaua 8. PaccunTatrh, Kakas 4acTh Mila 10 00BEMy ynansercs B BHAe (yraTa, U ONpeAeNNUTh KaeCTBO (yrara, eciu Ha
HEHTPU(DYTUPOBaHHE ITOACTCS WII BIAXHOCTBIO 96,8%. BrnasxkHOCTh 00€3B0keHHOTO Mia 80%, 3 QeKTHBHOCTD 3a/1ePKAHUS
B3BEIICHHBIX BemecTB 28%.

3amaua 9. OueHnTe Ka4ecTBO XJIOPUPOBAHUS BOJBI HA BOJONPOBOJHON CTaHIMH: MUKpOOHOE uncio — 50 B 1 mi, komu-
WHJIEKC — 2, OCTATOYHBIN XJ10p — 0,7 Mr/1, 3anax xyiopHbId 1 Oamt. JlaiTe 3aKT0YeHUE 0 BO3MOXKHOCTH UCTIOIb30BaHUSI BOJIBI.

HroroBslii KOHTPOJb 3a4ET:

1. Xumugeckue moka3atens kagecTa Boabl. Kitaccngukarms npupoassix Box (o O.A. AnekuHy).

2. ®usnyeckue noka3aTesiM KauecTBa BOJIbI.

3. O1eHKa Ka4yecTBa BOIBI IS XO3IHCTBEHHO-ITUTHEBOIO BOAOCHAOKEHU.

4. XuMu4eckuii coCTaB MPUPOAHBIX BOJ U (haKTOPBI, BIUSIOMINE HA €r0 (JOPMHPOBAHHE.

5. O6mas kiaccuuKamnus MeTo10B 00pabOTKI MPUPOTHBIX BOJL.

6. TexHOIOTHYECKHEe CXEMBI yIyJIIeHUs KauecTBa BOIBL.

7. Kputepuu 1 BbIOOpa TEXHOJIOTHUECKON CXEMBI U COCTaBa COOpyKeHUH. CUCTEMHBIH MOAX0[ K BbI-00py BOJOOUYHCTHOM
TEXHOJIOTHH.

8. OCHOBHBIE pPearcHTHbHIE CXEMBI YITyUIICHHSI KAUeCTBA BOJBI, IPUMCHIEMEIC B BOJOIIOITOTOBKE.

9. be3peareHTHbBIE CXeMBbI IOATOTOBKU MPUPOTHON BOABIL.

10. TeopeTnueckre OCHOBBI KOAryJIsiiuK B3BECH B CBOOOTHOM 00bEME BOIBI, Kakie (haKTOPbI BIUSIOT Ha HPOLIECC KOATyJISIIHY B
obbeme.

11. KoHTaKTHas KOAryJsnus, ee OTIUIUTEeIbHbIE OCOOCHHOCTH.

12. ®akropsl, Baustonye Ha 3PHEKTUBHOCTh KOATYJISLINH.

13. MeTo/pI MHTEHCH(HUKAINH TIPOoIiecca KOAryJISIHU ITPH 00pabOTKe MAJTOMYTHBIX, IBETHBIX, XOJOIHBIX BOA.
14. PeareHTsl, IpUMEHAEMEIEC TIPH PEareHTHOH 00pabOoTKe BOJIBI, HX CBOMCTBA M XapaKTePUCTHKU, JOCTOMHCTBA, HEIOCTATKH,
COBPEMEHHBIE KOATYIISIHTHI.

15. OoKyNISHTHI U UX POJIb B MIPOLIECCE YAy4dIIeHHs KadeCTBa BOMBI.

16. PearentHoe x03s1#icTBO. CXeMBI, 000pyI0BaHUE U TPEOOBAHUS K yCTPONUCTBY.

17. Cmecutenu, KaMepbl XJI0be0Opa30BaHUsI, KOHCTPYKIUH U IPUHIUT PaOOTHL.

18. PerynupoBanue 3()(eKTHBHOCTH IIEPEMEIIMBAHUS B CMECUTEIISIX U KAMEPax XJIOMbeoOpa30oBaHusL.

19. TeopeTuueckue OCHOBBI OCAXAECHUS B3BECHU U3 BOJbl OTCTAUBAaHUEM.

20. ITapaMeTps! BIUAIOMNE HAa CKOPOCTh OCAXKCHHUS YaCTHI B CBOOOTHOM 0OBEME.

21. Knaccudukauus OTCTORHUKOB U 00JIACTh UX MPUMEHEHHUSL.

22. PajnanbHble ¥ TOHKOCIIOIHBIC OTCTOHHNKN. O0NacTh NPUMEHEHHUS, IPUHIUIT PaOOTHI U pacyera.

23. TeopeTndeckre OCHOBBI OCBETIICHHS BOJBI B CJIOE B3BEIICHHOTO Ocaka. [IprHImI paboTH OCBETINTE-JICH.
24. OcBeT/INTENH C B3BEIICHHBIM 0CagKoM. [IpuHImI paboTs! 1 pacueTa. TeXHOIOTHUECKUE MOKAa3aTeIH.

25. IlpuHuUM paboThl U YCTPOMCTBO KOHTAKTHBIX OCBETIUTEICH.

26. Y nanenne mpuMeceil BoasI MeToioM ¢utotanyi. KOHCTpYKIMH U IPHHIMI paboTHI (GII0TaTOPOB.

27. TeopeTndeckre OCHOBEI OCBETIICHUS BOJBI (PHIIBTPOBAHHIEM.

28. Knaccudukauus ¢punsTpoB. YcnoBus ux npuMeHenus. [lapamerpsl GuibTpoBaHUsL.




29. ®OunpTrpyromue 3arpy3ki. Buas! # TpeOoBaHUs, IPEIbABIAEMbIC K HUM.

30. Cxopbie GUIBTPBI U UX IPEHAKHBIC YCTPOWCTRA.

31. O6beMHOE ¥ TOBEPXHOCTHOE (DPMITBTPOBaHHE, PUIBTPOBAHUE B TOHKHX MEPETOPOJIKAX.

32. Cymmuocts Teopun GribTpoBaHus MuHIA.

33. ®uibTpsl ¢ mIaBarolei 3arpy3koil. X npenMyiecTsa u HEAOCTATKH.

34. bespeareHTHOE OcBeTIeHUE BOJbl. CyLIHOCTB NPOLIECCA, CXEMBI U YCTaHOBKH.

35. Mennennsie GunbTpsr (M®P). KoHCTpYKTHBHBIE 0COOCHHOCTH, IPUHINT PA0OTHI U pacyera.

36. Perenepauus M®. ['uapapnudeckuii peIXIUTeNb, IPHHIHI pabOThI H pacdeTa.

37. bespearenTHast oobeMHas GuibTpanus. CyIHOCTb, IPEUMYIIECTBA U HEJOCTATKH. KOHCTPYKIIMN U MIPUHIUIT paOOThI
THAPOIIKIOHOB.

38. Iporeccel MEMOPAHHOTO Pa3eICHUS.

39. O6nacTy NPUMEHEHUS! MUKPO- U YJIbTPaHAHO(QUIBTPALUH B BOJOIIOATOTOBKE.

40. ObnacTy IPUMEHEHHUT OOPATHOTO U IIPSIMOTO 0CMOCA, MIEKTPOANAIN3a, MEMOPAaHHOH JUCTIILISALMHI B BOJIOIOATOTOBKE.
41. Marepuaisl HCIIOJIB3yeMBIe I MUKPO-, YIbTPa- 1 HAHOQHUIBTPAIIIOHHBIX MEMOPaH, pa3MephI TIOp M 3aAePKUBAIOIIAs
CIOCOOHOCTH MaTepHaoB.

42. TeXHOIOTMYEeCKUE CXEMbI OYMCTKH IIPUPOJIHBIX BOJ C IPUMEHEHUEM METOJIOB MUKPO- U yIbTPa-(OHIbTPALUH.

43. TeXHOTIOTHYECKUE CXEMBI OYHCTKU ITPUPOIHBIX BOJ C IPUMEHEHHEM METOI0B HAHO(DHUIBTPAIIHH H 00OPAaTHOTO 0CMOCa.
44. KorcTpykimu MeMOpaHHBIX alapaToB Ui yIbTPaQUIbTPAIIMA U 00OpaTHOTO OCMOCa.

45.TpeboBaHus NpeAbABIIEMbIE K BOJIE TIOCTYHAIONIEH HA 0OPaTHOOCMOTHYECKHE YCTAHOBKH.

46. IIpueMsl, HCTIOIb3yEMbIE IS 3aLIUTH 00PAaTHOOCMOTHIECKUX MEMOPaH OT 00pa30BaHMs KPUCTAUINYECKUX (ONOIOTHYECKIX,
KOJIJIOMTHBIX, OPTAaHUYECKIX) OTIIOKECHUH. IHTMONTOPEI 0camkooOpa3oBaHusI.

47. KoHLIeHTpaI[MOHHAs MOIAPHU3ALHSL, CIIOCOOBI €€ CHIDKCHUSI.

48. CenexTuBHOCTh MeMOpaH, ee ornpeescHue.

49. Heo6X0IMMOCTh TOOYHCTKH BOAOTIPOBOIHON BOABI B 3MaHHAX, TEXHOJIOTHH, JOCTONHCTBA U HEAOCTATKH.

50. Kareropuu CTOKOB 00pa3yrOIIUXCs Ha CTAaHIIMH BOJIOTIOITOTOBKH.

51. 3arpsi3HeHus, cofepKalecs: B IpOMBIBHOH BOJiE CKOPBIX (PUIBTPOB U KOHTAKTHBIX OCBETIUTEINCH.

52. TexHonornueckas cxema 00pabOTKU MIPOMBIBHBIX BOJI (PHMIIBTPOBAJILHEIX COOPY KEHUIT IPH OJHOCTYNICHYATOH U
JBYXCTYTIEHUaTOW TEXHOJIOTHH OYHUCTKH MPUPOTHEBIX BO.

53. Bo3BpaTHble IPOMBIBHBIE BOJBI B TEXHOJIOTUH OYUCTKU IPUPOAHBIX BOJ.

54. CBoiicTBa 0CaJKOB U3 OTCTOMHUKOB M OCBETIUTENEH CO CII0EM B3BELIEHHOIO OCa/IKa.

55. MeTonbr 00pabOTKH 0CAIKOB B €CTECTBEHHBIX YCIOBHSX.

56. TexHOIOTHUECKHE CXEMBI 00Pa0OTKH U 00E3BOKHUBAHUS OCAIKOB.

57. YTunuzanust 0CaaKoB CTaHIIMKA BOJOIIOATOTOBKU.

58. IIpyHIMITBI KOMITOHOBKU CTAHIIMM BOAOMOITOTOBKH.

59. OnTuMu3anyst TEXHOIOTUYECKUX CXEM BOJOIOATOTOBKH.

60. MeToap! 06e33apakxuBaHMsI BOJBL, UX IPEUMYIIECTBA U HETOCTATKH.

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

62. O30HMPOBaHKE BOJIBI, XUMH3M Tiporiecca. O01acTh IPIMEHEHUS, IPEUMYIIIECTBA M HEJOCTATKU IIPOIIecca.

63. Y®-ne3undexiyst Boasl. bakrepumaHbie yCTaHOBKH, CXEMBbI, IPHHITUIT PAOOTHI, TOCTOMHCTBA M HEIOCTATKH.

64. I'mnoxnoput, cxema MOTy4eHHUs], IPUMEHEHHE, yCTAHOBKH, JOCTOMHCTBA U HEOCTATKH.

65. MeTozpl HHTEHCH(HKALUH TIPOLIECCOB 00€33apaKNBaHUS.

3ageT cyMTaeTCs YCHENIHO CAaHHBIM, €CJIM MAaTUCTPaHT Habpall Ha HeM 15 u 6onee 6anioB, HO He Ooree 25.

HroroBas olieHKa YpOBHS OCBOCHUS KOMIICTCHIIMH B paMKaX U3y4aeMOH AUCLIHUIUIMHBI BHICTABIIACTCS 10 CyMMe 0a/lioB, HAOpaHHbIX
B TEUCHUE CEMECTPA, BKIIIOUYask 3a4ETHBIE!

- OIIEHKA «3a4TEHOY» 110 AUCIMIUIMHE BBICTABIIACTCS, €CIIM MarkcTPaHT Habpal ¢ yaeToM OayutoB Ha 3adete 60 u Goiee.

- OLICHKA «HE 3aYTEHO» BBICTABISETCS, €CIIM MAaruCTpaHT Habpai ¢ ydeToM OajuioB Ha 3auete MeHee 60.

1. OHEHOYHBIE CPEJICTBA TEKVYIIEI'O KOHTPOJIS:

- TECTBI WJIH OWIICTHI TS POBeaeHus npoMexyTounoro koutposs (I1K). Xpansrcs B OyMaKHOM BUJI€ Ha COOTBETCTBYOLICH
Kadenpe;

- pa3elibl MHANBUIY aIbHBIX 38 JaHni (IIMChMEHHBIX PaboT) 00yJarOLIMXCS;

- IOKJIaJl, COOOIICHHE 10 TeME MPAKTHICCKOTO 3aHSTHSL,

- 33/1a9¥ U 33J1aHus.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOM ATTECTALIMUA:

- KOMIUTEKT OMJIETOB U1t 3aueTa. XpaHUTCs B OyMa)KHOM BHJIE Ha COOTBETCTBYIOIIEH Kadeape. [Toaexur exeroqHomy
OOHOBIICHUIO ¥ TIEPEYTBEPKACHUIO. UUCIO BAPHAHTOB OMJIETOB B KOMIUICKTE HE MCHEE YKCIIa MATUCTPAHTOB Ha 3a4éTe.

6.2. TeMmbl NUCBMEHHBIX PadoT
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Kypcogoii mpoekt «Coopy>KeHHsI OYUCTKH U TOOYHCTKH CTOYHBIX BOI




TeMbl KypcoBOro mpoeKTa:

1. CoopykeHHs OYHCTKU M TOOUYHCTKH CTOYHBIX BOJ cena KpacHorBapeiickoe B PecryOnmke Anpires.

2. CoopyXeHUs OUHCTKH B JOOYHUCTKH CTOYHBIX BOJ Hocenka beicTporopekuii TammHckoro paiiona PoctoBckoit o6macta.

3. Coopy>KeHUs OUUCTKH U JOOUMCTKU CTOUHBIX BoJ mocenka JKupHoB TauuHckoro paiiona PoctoBckoit obnactu.

4. Coopy»eHHs OYUCTKU U IOOYHUCTKH CTOYHBIX BoJ roposa Jly6oBka Jlybosckoro paiiona Bonrorpasckoit odmactu.

5. Coopy keHHsI OYUCTKU B JJOOUYUCTKU CTOYHBIX BOJ] ropoa 3ajoHcKa JInnenkoi 00IacT.

6. CoopykeHHs OYHCTKU U TOOUUCTKH CTOUHBIX BOJ ropoja Kponotkun KpacHomapckoro kpast.

7. Coopy»KeHHsI OUMCTKI U JJOOUUCTKU CTOYHBIX BOA cTaHUIbl HoBo3omoToBckas Cemukapakopckoro paitona PocroBckoi obiactu.
8. Coopy’keHHsI OYHNCTKH U IOOYNCTKHA CTOYHBIX BOJ ITOocesika AIOTHHCKIH PocToBckoit oOmacTy.

9. Coopy»keHHs OYHCTKU M TOOYUCTKH CTOUHBIX BOJ mocenka ['opramkuii benokamureenckoro paifona Pocrosckoit o6mactu.
10. Coopy»xeHust OYMCTKH U TOOYMCTKH CTOUHBIX Boa nocenika Capken Lumnsackoro paiiona PoctoBckoit obnacty.

CocraB KypcoBOTO MPOCKTA:

1. PACYETHBIE PACXOAbI CTOUYHBIX BOJA HACEJIEHHOI'O ITYHKTA.
1.1 Pacxoj X03HCTBEHHO - OBITOBBIX CTOYHBIX HACEICHHOTO ITyHKTA.
1.3 Ompenenenue pacueTHsix pacxogos KOC.
2. KOHLIEHTPALIM S 3ATPSI3HEHUI CTOYHBIX BOJI.
2.1 KoHnieHTpanus 3arpsS3HeHUI CMECH X03.-OBbIT. U MMPOU3BOJICTBEHHBIX CTOYHBIX BOJI, ocTynaromux Ha KOC.
2.2 Pacuer 3KBHBaJIEHTHOTO YHCJIa KUTENEH.
3. PACYET CAMOOYHNIIEHW A BOAOEMA-ITPUEMHUKA OYNIIEHHBIX BOJ.
3.1 Pacuer npouecca cmemenus: CB ¢ Boioit Bojoema.
3.2 Ompenenenue HeoOXOUMON CTETIEHH OYUCTKU CTOYHBIX BOJ.
4. BBIBOP METOAA U TEXHOJIOTMHN OYUCTKM CTOYHBIX BOJ]
4.1 TexHonornueckas cxema ouuctku CB.
4.2 Pacuer appexruBHOCTH OurcTkr CB 1o BEIOpaHHOM cXeMe.
5. COOPYXXEHM ST MEXAHUYECKOI OUYMCTKU CTOYHBIX BOJI.
5.1 PacueT mpueMHOI KaMepbl
5.2 PacueT peneTok-a1po0nioK
5.3 Pac4eT mecKoJI0BOK U ITIECKOBBIX OYHKEPOB
5.4 PacueT nepBUYHBIX OTCTOMHUKOB
6. COOPYXEHM S BUOJIOTUYECKOM OUMCTKU CTOYHBIX BOJI.
6.1 BeicokoHarpysxaembie OHOGUIBTPHI (a3pOoPUILTPHI). (AIPOTCHKH).
6.2 PacueT BTOpUYHBIX OTCTOMHHUKOB.
7. OBE33APAXXMBAHUWE OYNIIEHHBIX CTOKOB
7.1 IIpoexTupoBaHUE U pacyeT AIEKTPOIU3HBIX YCTAHOBOK
7.2 IIpon3BOIUTENBHOCTD IIEKTPOIU3HOM
7.3 BoaHO-coneBO€ X034iCTBO. TeXHOIOrH4eCKU pacder ¥ MPOEKITUPOBAHUE
7.3.1 YcranoBka aekapOoonuzanuu Bojs! Cl- aHHOHUPOBaHUEM
7.3.2 Y3en KUCIOTHOMU IeKapOOHHU3AINN
7.3.3 ConeBoe x035HCTBO
7.3.4 Dnexrponu3HbIi Moxyns «Xmopade» YI-25MK
7.3.5 Cucrema 103UpOBaHUSI THIIOXJIOPUTA HATPUS
8. COOPYXXEHIA JOOUNCTKU CTOYHBIX BO/]
8.1 PacueT 6HOJIOTHUECKUX MIPYIOB JOOUHUCTKH CTOUYHBIX BOJ
9. KOMIIOHOBKA CTAHIMN OUYNCTKU CTOYHBIX BO/I (yepTex)

Bompocs! k 3amuTe KypcoBOro IpoeKTa:

1. Llens 1 3aa4u KypCOBOTO MPOEKTA.

2. VicxoHbIe TaHHBIC TS IPOSKTHPOBAHMSL.

3. Onpenenenue pacueTHbIX pacxonoB KOC.

4. Metoaurka pacueTa 3arpsi3HeHUi CTOUHBIX BO/I.

5. YcnoBus citycka CTOUHBIX BOJ| B BooeMbl. HopMaTuBBI KauecTBa BOBI.

6. Ilepeunciute GaKkTOpHI, BIMSIONIAE HA CAMOOYHIIIEHIE BOZOEMA.

7. Kucnopoauslii 6anaHc BogoeMa, (DaKTOpHI BIUAIOMINE Ha KUCIOPOIHBIA PeXKUM.

8. 3amaun ounTKH CTOUHBIX BOJ. [Iporiecchl, ucmoib3yeMble pu 00padoTKe CTOKOB.

9. 13 KakuX OCHOBHBIX OJIOKOB COCTOSIT TEXHOJIOTHYECKAs CXeMa OYUCTKH CTOYHBIX BOI.
10. Kputepru BIOOpa COOPYKEHHI TEXHOJIOTHUECKON CXEMBI OYHCTKH.

11. HazoBuTe BCcioMoraTelbHble COOPYKEHUS, BKIIOUEHHbBIE B TEXHOJIOTHIO OUHUCTKU, UX HA3HAUCHHE.
12. AHain3 3 QEeKTUBHOCTH OYUCTKH.

13. KoHCTpyKUms, NPUHIUI PaOOTHI U YCIOBHUS MIPUMEHEHHUS TTECKOJIOBOK.

14. TIponecchbl oca)xxIeHUsI B3BECU B OTCTOMHUKAX.

15. TexHONOTHYECKHE CXEMbI OUUCTKU CTOKOB B a9POTEHKAX.

16. KoHCTpyKIIMH a3pOTEHKOB, IPUHITUIT PAOOTHI, OCHOBHBIE ITOJIOKEHHS [0 pacyeTy.
17. NocronHcTBa MeTo1a 00€33apasKUBAHUS ITyTEM JICKTPOIIH3A.

18. YcTaHOBKH BOJHO-COJIEBOIO XO3SIMCTBA CTAHIIMH.




19. YcnoBus TOOYHUCTKA CTOYHBIX BOI.

20. buonorudeckue Npyabl, THITbI, HA3HAYCHUS, IPUHIUIT PAOOTHI.

21. NaTeHcnduranus paboTs COOPYKEHUH CTaHINH.

22. Ilnal Tpacchl OYUCTHBIX COOPYKEHUH, BHYTPUILIONIAJOYHbIE KOMMYHUKALIMHU, IOTEPU HANOPA.

23. BricoTHast cxeMa JBIKEHHsI CTOYHBIX BoJ 1o coopykeHusaM KOC, Ha3HaueHue, MPUHIHI TOCTPOCHUSL.
24. CxeMbl NEpeKauKl 0CaJIKa MO CTaHLIUH.

25. HopMaTUBHO-J0IIy CTUMBIE PACCTOSHUS MEXKY COOPY>KEHUSIMH CTaHLIUU.

26. HopMaTuBs! 14 cTaHIUH, pabOTAIOIUX HA TOTHYIO OYHCTKY CTOKOB.

BeInonHseTcs KypcoBoi IPOEKT MaruCTpaHTOM MHAMBUAYAJIBHO O] PYKOBOACTBOM IIPENOJABATENs BO BHEAYAUTOPHOE BpeMs,
camocTosaTenbHO. CpOK caun 3aKOHUCHHON pabOTHI Ha IIPOBEPKY PYKOBOIMUTEIIO YKa3bIBaeTCs B 3aHaHuH. [locie mpoBepku u
JOpabOTKU yKa3aHHBIX 3aMeYaHHH, paboTa 3aMIUIIAEeTCs C OL[EHKOIL.

Kpurepun ornieHkn KypcoBOTo MpoeKTra:

- OLIEHKA «YyJIOBJICTBOPUTEIBHOY BRICTABIIAETCS MAarUCTPAHTY, €CIIH OH Habpan 15 u Gonee 6anios;
- OLICHKA «XOPOILO» BBICTABIACTCS MarUCTPAHTY, €CIIU OH HaOpai oT15 mo 20 6amios.

- OIICHKA «OTIIMYHOY BBICTABIICTCS MAaTUCTPAHTY, €CITU OH HaOpau 0120 1o 25 6aoB.
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KypcoBas pabota «CoopyxKeHHs] OUHMCTKU MPUPOAHBIX BOAY
TeMsI KypcoBoit pabOTHI:

1. Coopy»eHHs! OUMCTKI IPUPOIHBIX BOA IToceska AIOTHHCKHN PocToBCKOH 00macTy.

2. Coopy»KeHHs OYHCTKU MPUPOIHBIX BOJ cTaHUIEI HoBo3010TOBCKAast CeMHKapakopcKoro paiioHa PocToBckoif obmacTi.
3. Coopy:xeHHs OYUCTKU MPUPOAHBIX BoJ cena Kouybeesckoe KouybeeBckoro paifora CTaBpOIOIBCKOTO Kpast.

4. Coopy»eHHUs1 OYMCTKH MPUPOAHBIX BoJ mocenka [Toaropckuii Bepxuenonckoro paiiona PocToBckoit odmacty.

5. Coopy’xeHHsI OUHNCTKH MPUPOTHBIX BOJ rmocenka TapacoBckuit TapacoBckoro paiioHa pOCTOBCKOH 001acTH.

6. Coopy>keHUs OUHUCTKH PUPOIHBIX BOJ Topoja 3aaoHcKa Jlumenkoit obiacty.

7. Coopy>KeHHUs OUUCTKU NPUPOAHBIX BOJ cTaHUIbI Bemenckas IllonoxoBckoro paiiona PoctoBckoit o6nacTu.

8. Coopy>xeHusI OYMCTKH IIPUPOJIHBIX BOJ CTaHHIB! Y cTh-beIcTpsiHCKas Y cTb-/loHenkoro paifona PoctoBckoit obnacty.
9. Coopy>keHUs OUHUCTKH PUPOTHBIX BOJI CTaHUIIBI MurynuHckas Bepxaemonckoro paitona PoctoBckoii o0acT.

10. CoopyxeHust OUHCTKU IPUPOAHBIX BoA Hocenka Mepkynosckuit Illonoxosckoro paiiona PoctoBckoit obmacTu.

CoctaB KypcoBoi paboTHI:

1. AHAJIM3 KAYECTBA OBPABATBIBAEMOI BO/IbI
1.1. OnpeneneHne rTUMOTETHYECKOTO COCTAaBa BOJIbI
1.2. Knaccugukanus Bogsl o cucteme O.A. AnexuHa
1.3. OnpexaeneHue )KECTKOCTH BOIbI
1.4. OnpeaencHue copepikaHusi CBOOOTHON YITICKACIOTHI
1.5. Pacyer M3MEHEHHOTO XUMHUYECKOT'O COCTaBa BOJbI MOCIIE KOATyJIALNUN
1.6. Onpezaenenre HeOOXOIUMOCTH CTAOMIIN3ALIUN OCBETIEHHON BOJBI
2. PACUETHBIX PACXO/IbI CTAHIIUM OCBETJIEHUA BOIbI
3. BBIBOP TEXHOJIOT'M BOAOIIOATOTOBKHM BOABI IIMTHEBOI'O KAUYECTBA
3.1 Bri6op u o60cHOBaHHE MeTOa 00pabOTKH BOBI
3.2. TexHonmoruyeckasi cxeMa OCBETIICHUS BOJIbI
3.3. BricoTHast cxeMa ABM>KEHUS BOJIBI I10 COOPY KEHHUSM.
4. TEXHUKO-2KOHOMHWYECKOE OBOCHOBAHUE TEXHOJIOTMYECKOM CXEMbI 1 COCTABA OUMCTHBIX
COOPYXXEHHI
5. PACUET YCTAHOBOK PEATEHTHOI'O (BESPEATEHTHOI'O) XO3SHMCTBA (B COOTBETCTBUH C KAYECTBOM BOJIbI)
5.1. Beibop cocTaBa peareHTHOTO XO3SICTBA U OIpeeNICHHe PacueTHBIX 103 PEarcHTOB
5.2. X03sCTBO MIPUTOTOBICHHUSI PACTBOPA KOATYJISIHTA
5.3. PacueT cKIaACKUX MOMEIIEHUHI
6. PACUET OCHOBHbBIX COOPYXXEHMM J1J151 OBPABOTKH BO/IbI
6.1. Pacuer cmecuTens
6.2. Pacuer oTCTOIHUKOB
6.3. Pacuet ckoporo ¢puibTpa (MeJICHHOTO)
7. OBE33APAXKMBAHUE OCBETJIEHHOM BOJIbI
7.1 PacdeT X1I0paTOpHOI (3IEKTPOIH3HON)
8. PACYET COOPYXXEHMI JIJISI OBPABOTKHU ITIPOMBIBHBIX BOJI 1 OCAJIKA
8.1 O6paboTKa MPOMBIBHBIX BOJT
8.2 MckyccTBeHHBIC METOBI 00pabOTKH OCaIKOB
8.3 Yrunuzauus ocaskoB BOJONPOBOIHON CTaHIIMH




9. KOMITIOHOBKA CTAHIMN OUNCTKU PUPOJHBIX BOJ (ueprex)
Bompocs! k 3amuTe KypcoBOro nmpoekra:

1. Ienb 1 3312491 KypCOBOTO MPOEKTA.

2. VcxoaHble AaHHbIE A7 IPOSKTUPOBAHHUS.

3. OcHOBHBIE TIOKA3aTEeIH aHAIM3a KauyeCTBa MPUPOIHBIX BO/I.

4. Knaccu¢uxarms npupoassix Bog mo O.A. Anexuny.

5. Koaryssiimsi, oCHOBHBIE (ha3bl.

6. KoarysstHTBI, IpUMeHsieMbIe B BOJOIIOATOTOBKE.

7. Crabunm3anuonHast 00paboTKa BOJBI, HHIEKC CTaOMIBHOCTH.

8. Ompenenenue pacxoi0B CTAaHIIUU OCBETICHHS.

9. OCHOBHBIE TIOKA3aTEIH IS BEIOOPA TEXHOIOTNYECKOI CXEMBI.

10. YUto BXOAUT B COCTaB PEAareHTHOIO XO3AUCTBA.

11. Ha ocHOBaHUY, KaKUX MOKa3aTeNeH BRIOUPAIOTCS H03BI PEareHTOB.
12. Turbl XpaHEeHUS! pEarcHTOB.

13. IlepeunicanTe TEXHUKO-3KOHOMHYECKUE IT0KA3aTENN IIPOEKTA.

14. KoHCTpyKUms, IPUHIUI PabOTHl CMECHUTEIS.

15. KoHCTpyKIMsl, IpUHIMI pabOTHl OTCTONHUKA.

16. OcHOBHBIE TapaMeTPBI A7 PacueTa OTCTONHHUKOB.

17. KpuBast oca’k1aeMOCTH B3BECH.

18. OcHOBBI OCBETIECHUS BOJBI HA MIIEHOYHBIX O€3peareHTHHIX (PUIIBTpax.
19. Craauu co3peBaHus GUIbTpa.

20. KoHCTpyKIus, MPUHIUI pabOTHl MEUIEHHOTO (QHUIBTpA.

21. Dransl IpOMBIBKH (HIBTPOB.

22. KoHCTpYKIMSI THAPABIMYECKOTO PHIXIUTES.

23. KoHCTpyYKIHsI, MPUHIMIT PAaOOTHI CKOPOTO (HHIIBTPA.

24. OcHOBHBIE TIApaMETPHI IUTS pacdeTa CKOporo QruIbTpa.

25. 10361 00e33apakuBaHus BOABI.

26. OcTaTo4HbIE J103bI XJIOpA.

277. Mephbl 6e30MacHOCTH TIPpU 00€33apaKMBaHUK BOJIBL.

28. MeToab!l yTUIU3alMU OCAAKOB C CTAHIIMHM OCBETJICHUS BOABIL.

29. CoopyxeHus a1 00paboTKu MPOMBIBHBIX BOJI.

30. OcoOeHHOCTH KOMITOHOBKH BOJIOIPOBOAHOI OYMCTHOM CTAHIUH.

BrmmonnsieTcs KypcoBasi paboTa MaruCTPpaHTOM MHAMBHYAJIbHO 10J] PYKOBOJACTBOM IIPENIoaBaTelsl BO BHEAY JUTOPHOE BpeMs,
camocTosaTenbHO. CpoK caun 3aKOHYEHHOW paboThl Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBacTCs B 3anaHuu. [locne nmposepku u
J0pabOTKY yKa3aHHBIX 3aMEUaHui, paboTa 3aIlUIIaeTCs C OLEHKOH.

Kputepun ouieHku KypcoBoi paboThI:

- OLICHKA «YIOBJICTBOPUTEIILHO» BBHICTABISIETCSI MATHCTPAHTY, €Clii OH Habpan 12 u Gosee 6auios;
- OIIEHKA «XOPOIIO» BEICTABIAETCS MATHCTPAHTY, €CIIM OH HaOpai oT15 mo 18 Gamos.

- OLIEHKA «OTJIMYHO» BBICTABIIACTCSA MAaTUCTPAHTY, €CIIH OH Habpai oT 18 no 20 6amios.

6.3. Ilpouenypa oueHnBaHus
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Onenka copMupoBaHHOCTH KommeTeHui y MaructpantoB HUMU Jlon AV u BeicTaBieHre OLIEHKH IO OTACTHHON TUCIIUTUINHE
BEZETCS CIeIyIoIUM 00pa3om:

- IUTSI MAaTUCTPAHTOB OYHOU (POPMBI 0OYUEHHSI HTOTOBAs OIICHKA 110 TUCIIUTUINHE BBICTaBisieTcs mo 100-0autbHOM cucTteMe, a 3aTeM
MIEPEBOJIUTCS B OLEHKU KOTIHMYHOY, «XOPOILOY», KYIOBIETBOPUTEIHHOY, KHEYIOBIETBOPUTEIHHOY;

BrIcokuii ypoBEeHb OCBOCHISI KOMITETCHITUH, UTOTOBAsI OIIEHKA M0 JUCIUILTHHE «OTIUIHO» (90-100 6aymioB): rmy0oKo U MPOYHO
YCBOWJI IPOTPaMMHBII MaTepuall, ICUEPITBIBAOIIE, TOCTIEIOBATEIFHO, YETKO H JIOTUYECKH CTPOMHO €ro U3JIaraet, yMeeT TECHO
YBSI3BIBATH TCOPHIO C PAKTUKOM, CBOOOIHO CIPABISICTCS C 3aja4aMH, BOIIPOCAMH U IPYTHMH BUIaMH IPUMCHCHUSI 3HAHUH,
MpUYEM HE 3aTPYyJHACTCS C OTBETOM IPH BUIOM3MEHECHUH 33/IaHHH, UCIIONB3YeT B OTBETE MaTepHall MOHOTpapHICCKOI
JUTEPATyPHI, MPABIIFHO 0OOCHOBBIBAET MPHHATOE PEIICHUE, BIaIeeT PA3HOCTOPOHHUMH HABBIKAMH U TIPHEMaMH BBITIOTHEHHSI
npakTHYecKuX 3a1a4. CHCTEMHO U MIAHOMEPHO paboOTaeT B TEUEHUHU CEMECTpa.

IToBBIICHHBIH YPOBEHb OCBOCHUS KOMIICTCHIIUHA, HTOTOBAsI OI[CHKA M0 TUCHUILTHHE «Xopomo» (75-89 GaiioB): TBepao 3HAET
MaTepHall, TPaMOTHO | TIO CYIIIECTBY M3JIaraeT €ro, He JIOIyCKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MTPABUIILHO
MPUMEHSIET TEOPETHUECKUE TTOJOKEHHSI ITPH PELICHUH MPAKTHYECKUX BOTIPOCOB U 3a/1a4, BJIafeeT HeOOX0IMMBIMI HaBBIKAMU U
IpUeMaMH UX BbIMOJTHEHHs. CHCTEMHO U IJIAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

IToporoBslit ypoBeHb OCBOCHHS KOMITCTCHIIHI, HTOTOBAs OLIEHKA IT0 JUCIHUIUIAHE «yIOBICTBOPUTEIbHOY (60-74 Oarua): mMeet
3HaHMS TOJIFKO OCHOBHOTO MaTepHralia, HO He YCBOMJI €T0 JeTalle, OITyCKaeT HeTOYHOCTH, HeIOCTATOYHO MPaBHIIbHEIC
(hopMyIHPOBKHM, HAPYIIEHHSI JJOTHYECKON TTOCIIEAOBATEIHLHOCTH B H3JI0KEHUH POTPAMMHOTO MaTepHalia, UCTIBITHIBACT 3aTPy IHEHUS
TPY BBITOJHEHUHU IPAKTHYCCKHUX padoT.




IToporoBelit ypoBeHb OCBOCHUSI KOMIIETEHITHH HEe C(HOPMHUPOBAH, UTOTOBAs OIIEHKA MO TUCLIUIIINHE

«HEYJIOBJICTBOPUTENEHO» (MeHee 60 6aoB): HE 3HAET 3HAUMTENILHON YaCTH MPOrPaAMMHOTO MaTepuala, JOIyCKaeT CyIeCTBEHHbIS
OITHOKHU, HEYBEPEHHO, ¢ OOJBIIIMH 3aTpyIHEHUSIMH BBIIOJHSIET pakTHIeckue padoTsl. Kak mpaBmiio, oneHka
«HEYIOBIICTBOPUTEIIEHO» CTaBUTCS CTYAEHTAaM, KOTOPBEIE HE MOTYT IIPOAOIDKUTE 00ydeHHe O3 TOMOTHUTEIbHBIX 3aHATHH 110
COOTBETCTBYIOLICH AUCLUIIIMHE.

Kpurepnu orieHku ypoBHSI C(OPMUPOBAHHOCTH KOMITETCHITHH 1 BBICTABJICHHE OIICHOK IT0 KypcoBoMy mpoekty (KIT):

- BeIcoxuil ypoBeHb OCBOCHHUS KOMIIETEHINUIL, OI[eHKa «OTIHIHO» (25 — 23 6amna jisa KII): paGoTa BeIoTHEHa Ha BBICOKOM
npogeccHOHaIBHOM ypoBHE. [10THOCTBIO COOTBETCTBYET NOCTaBICHHBIM B 3a/JaHUHM LIEJISIM M 3a1auaM. [IpecraBieHHbIH MaTepura
B OCHOBHOM BEPEH, JIOITYCKAIOTCS MEJIKHEe HeTOYHOCTH. CTYIEHT CBOOOIHO OTBEYAET HA BOIIPOCHI, CBA3aHHBIE C IIPOCKTOM.
BeripaxkeHna criocoOHOCTE K IPO(eCcCHOHATBHON aJanTanuy, HHTEPIPETANN 3HAHIH 13 MEKAUCIUIUTHHAPHBIX 00JIacTeH.

- [ToBbIIIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIINM, OLIEHKa «Xxopou1o» (22-19 6anna nys KII): paboTta BeiogHEeHA Ha JOCTATOYHO
BBICOKOM ITpoheccHOHaBHOM ypoBHE. JlomyeHo 10 3 HerpyObIX OmMOOK, HEe BIUSIOMNN Ha pe3ynbrar. CTyAEHT OTBEYaeT Ha
BOIIPOCEI, CBSI3aHHBIE C TPOEKTOM, HO HEZOCTATOYHO ITOJTHO.

- [oporoBelit ypoBeHb OCBOECHUSI KOMIIETECHITHH, OIIEHKA «yJOBIeTBOpUTENbHOY (18-15 6amna ams KII): ypoBeHb HEZOCTATOUHO
BBICOK. JIOMyILIEHO [0 5 OIHMOOK, HE CYIIECTBEHHO BIMAIOMINX HAa KOHEUHBIH Pe3ysbTaT, HO X0 pelleHHs BepHbIH. CTyIEHT MOKET
OTBETHUTH JIMIIb Ha HEKOTOPBIC M3 3aJaHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBelit ypoBeHb OCBOCHUSI KOMIIETCHITHH HE C(hOpPMHUPOBaH, OIIEHKA «HEYXOBICTBOPUUTEIbHOY» (MeHee 15 6ammos s KIT):
paboTa BBIMONHEHA Ha HU3KOM ypoBHE. JlomymieHsl rpyOble omuOky. Pemenne npuHIMIHanbsHO He BepHO. OTBETHI HA CBA3aHHBIE C
MPOEKTOM BOIPOCHI OOHAPYKUBAIOT HEMOHUMAHUE MPEAMETA M OTCYTCTBHE OPUEHTAIMU B MaTepUale MpOeKTa.

IIpumep cTpykTyphl HOPMUPOBAHHS OLEHKH J1a0OPaTOPHOIl pabOTHI

HanmenoBanue moxasarens Bannst WuTepnan 6amioB 3a mokazarenb, oT 12- 1o 20
1. IIpenBapurenbHas MOATOTOBKAa K J1abopaTopHOH pabore 1-2

2. I'paMOTHOCTb H3JI0KEHHSI U KauecTBO odopmiieHHs paboTel  1-2

3. COOTBETCTBHE METOIAMKA PabOOTHI CTAHAAPTHOW METOAMKE IKCIEpUMEHTa 3-4

4. I1paBMIBHOCTH BBINIOJHEHHBIX PACUeTOB W Ipaudeckoil JacTu. 4-7
5. O60CHOBAHHOCTEL M JOKA3aTEILHOCTH BBIBOJIOB 1-2
6.0TBeTHI Ha YCTHBIE BONPOCHI (3amuTa padoThl) 2-3

HNTOI'OBAS OLIEHKA, 6amr  12-20

Kputepun ouenku: - nabopatopHast paboTa CUUTaeTCsl YCHEIHO CIAaHHOM, €CJIM 0 UTOTaM OLIEHUBAHUS MarucTpanT Habpan 12 u
Gosee 6ayIoB, B XKypHAJIE IIPEIoIaBaTels 110 J1a00opaTOpHOH paboTe BBICTABIACTCS OLCHKA «3aUTECHOY.

3 Cemectp

Ornenka copMupoBaHHOCTH KomreTeHni y MaructpantoB HUMU Jlon AV u BeicTaBieHre OLEHKH IO OTACTHHON TUCIIATUTHHE
BEZETCS CIeIyIoIUM 00pa3om:

- IUTSE MAaTUCTPAHTOB OYHOU (POPMBI OOYUEHHSI HTOTOBAs OIICHKA 110 TUCIIUTUINHE BBICTaBisieTcs o 100-0ayutbHOM cucteMe, a 3aTeM
MIEPEBOJIUTCS B OLEHKU «3aYTEHOY, «HE3AUTCHOY;

BrIcokuii ypoBeHb OCBOCHWSI KOMITETCHITUH, UTOTOBAsI OIIEHKA MO JUCIUILTHHE «3auTeHo» (90-100 6amioB): nryOOKo U IPOYHO
YCBOMJI IIPOTPaAMMHEIH MaTepual, HCUePIIBIBAIOIIE, TOCIEAOBATEILHO, YETKO U JIOTHYECKU CTPOWHO €T0 M3JIaraeT, yMeeT TECHO
YBS3BIBaTh TEOPHIO C NPAKTHKOM, CBOOOIHO CIPABISAETCS C 331a4aMH, BOIPOCAMH M APYTHMMH BUIaMH IIPUMEHEHUSI 3HAHUH,
HpPHYEM HE 3aTPyIHSETCS ¢ OTBETOM IIPU BUION3MEHEHHH 3aJaHUH, UCHIOJIB3YET B OTBETE MAaTepHall MOHOTpa(pUIECcKOi
JATEpaTypHl, IPaBIIFHO 0OOCHOBBIBACT IIPHHATOE PEIICHHE, BIaJeeT Pa3HOCTOPOHHUMH HABBIKAMHU M IIPHEMaMH BBITTOJTHEHUS
npakTHueckux 3a1a4d. CHCTEMHO U IITaHOMEPHO paboTaeT B TEUCHUH CEMECTpA.

IToBbINIEHHBIH yPOBEHb OCBOCHHUS KOMIICTCHIMH, UTOrOBas OLICHKA 110 IMCUUILIMHE «3a4TeHo» (75-89 6aiiioB): TBeprO 3HACT
Martepual, TpaMOTHO H TI0 CYIIECTBY H3JIaraeT ero, He JIOMyCKasl CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABIIIHHO
MPUMEHSET TEOPETUUCCKUE TONOKCHNUS TIPH PEIICHNH MPAKTHIECKUX BOIIPOCOB M 3a/1a4, BIaJeeT HEOOXOIUMBIMI HaBBIKAMH 1
NpHEeMaMH MX BbINOJIHEHUI. CUCTEMHO ¥ INIAHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToporoBelii ypoBeHb OCBOCHUSI KOMIIETCHIIMI, HTOTOBAst OLIEHKA 110 AUCLIUIUINHE «3a4TeHo» (60-74 Oamta): MMeeT 3HaHUSI TOJIBKO
OCHOBHOTO MaTepHaja, HoO He YCBOHI €ro AeTajlel, TOMyCKaeT HETOYHOCTH, HEJJOCTaTOYHO IPaBUIIbHBIC (hOPMYIHPOBKH,
HapyIIEHHs JIOTHIECKOI MOCIeA0BATEIFHOCTH B H3JI0KEHUH IPOIPAMMHOTO MaTepHaia, UCIBITEIBACT 3aTPYAHEHHS TIPH
BBITIOJTHEHUH MPaKTHYECKUX PaboT.

IToporoBslit ypoBeHb OCBOCHHS KOMITETCHINH He c(QOPMHUPOBAH, HTOTOBas OIIEHKA 10 TUCIUILIHHE «He3a4TeHo» (MeHee 60
0aJyIoB): HE 3HAeT 3HAYUTEIBFHOHN YaCTH IIPOrPaMMHOTO MaTepHaa, JOIMyCKaeT CYIeCTBEHHbIE OIMOKH, HEYBEPEHHO, C OOIBIINMH
3aTPYHEHHUSMH BBINOIHAET IPAKTHYECKHUE PAOOTHI.

Kpurepnu orieHk ypoBHS C(OPMHUPOBAHHOCTH KOMITETSHITHH M BBICTABJIEHHE OIIEHOK 110 KypcoBoii padote (KP):

- BeIcoxuil ypoBeHb OCBOCHHS KOMIIETEHINI, OIleHKa «oTarnaHO» (20 — 18 6anna mis KP): paboTa BeIoIHEHa Ha BEICOKOM
npodeccroHansHOM ypoBHE. II0THOCTBIO COOTBETCTBYET MTOCTABICHHBIM B 3aJJaHUU LENAM U 3agauaM. [IpefcraBneHHbIi MaTepuan
B OCHOBHOM BEPEH, JIOITYCKAIOTCS MEJIKHe HeTOYHOCTH. CTYIeHT CBOOOIHO OTBEYAET HA BOIIPOCHI, CBS3aHHBIE ¢ pabOTOH.
BeIpaxxeHa cioCOOHOCTH K MPOQeCCHOHANBHOM aIanTaIliy, HHTEPIPETalui 3HAaHUH U3 MEXIUCIUIUIMHAPHBIX 00IacTel.

- [ToBbIIIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIINH, OlleHKa «xopouio» (17 — 15 6amna nist KP): pabota BeimoHeHa Ha JOCTATOUYHO




BBICOKOM ITPOQeCCHOHANBHOM ypoBHE. JlomymieHo 10 3 HerpyObIX OmHUOO0K, He BAUAIOIIUI Ha pe3ynsTaT. CTyAeHT OTBeUaeT Ha
BOIIPOCHI, CBsI3aHHbIE ¢ paboTo1, HO HEOCTATOYHO HOJIHO.

- [ToporoBeii ypoBeHb OCBOCHISI KOMITETCHITUH, OLIEHKA «yI0BIeTBOpUTENbHOY (14 — 12 6aynta anst KP): ypoBeHb HEOCTaTOYHO
BBICOK. J[OTIyIIIeHO 70 5 omuO0K, He CYIIeCTBEHHO BIMSAIOMNX HA KOHEUHBII Pe3yJIbTaT, HO X0 PeIIeHus BepHbIH. CTyIeHT MOXKeT
OTBETHUTD JIMLIb HA HEKOTOPBIE U3 3a/JaHHBIX BOIPOCOB, CBA3aHHBIX C PaOOTOM.

- [oporoBeiii ypoBeHb OCBOCHUSI KOMIIETCHIHI HE ChOPMHUPOBaH, OIICHKA «HEYIOBICTBOPHUTEIBHO» (MeHee 12 6amtoB mist KP):
paboTa BBIIIOTHEHA Ha HU3KOM ypoBHE. JlomyeHs! rpy0sre omubky. Pemenne nprHImMnIansHo He BepHO. OTBETHI HA CBA3aHHBIE C

paboToii BOpock! 00HAPYKUBAIOT HEOHIMAaHKE IIPeMeTa U OTCYTCTBUE OPHEHTAIH B MaTepHalle POeKTa.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

METOANYECKUWE MATEPUAJIbI, OITPEJAEJIAIOIIUE TTPOUEYPBI OLIEHUBAHWS 3HAHWUM, YMEHWI, HABBIKOB
U (UJIN) OTIBITA JIESTEJIbHOCTH, XAPAKTEPU3VIOILME DTAITBI ®OPMHUPOBAHWS KOMITETEHI{MIA

OO1uii mopsiIOK MPOBEICHUS MPOLICAYPHI OLICHUBAHUS 3HAHWUIN, YMEHHI, HABBIKOB U (MJIH) OIBITA ACSATEIbHOCTH, COOTBETCTBHE
HMHIUKATOpaM IOCTI)KEHHS C(hOPMHUPOBAHHOCTH KOMITETCHIIHI OTIPEICNICH B CICAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

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

2. [TonoxeHue 0 MPOMEKYTOUHOM aTTeCTaluy 00YyYaloLIMXCs 0 IporpaMMaM BeICIIETO 00pa3oBaHus (B ACUCTBYIOLIEH PEAAKIUH).
JIOKyMeHTBI pa3MellieHbl B CBOOOIHOM A0CTyIe Ha odpuimaibioM caiitte HUMU JlonI’AY https://ngma.su/ B pasaene: ['naBHas
ctpanuna/CeefieHns 00 00pa3oBaTeNlbHON Opranu3anui/JIokanbHbIe HOPMAaTHBHEBIC aKTHI.

7. YAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

7.1. Pekomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iMTEpaTypa

ABTODBI, COCTaBHTEITN 3arnaBue W3narenscTBO, TOx
JI1.1 |Cubararymumna A. M. | BomooTBenenue: yaeOHOE mocoOne Womkap-Omna: TII'TY, 2018,
https://biblioclub.ru/index.php?
page=book&id=487000
JI1.2 |Kapry3osa T.[., OuucTKa CTOUHBIX BOJ: y4eOHOE TOocOOuUe ISl MaTHCTPAaHTOB HoBouepxacck: , 2016,
Onneiinuk P.A. HarpasieHus: noarorosku "[IpuponooOycTpoiicTBo 1
BOJIONI0JIb30BaHUE"
JI1.3 | OInékosa U. IO., OuncTKa CTOYHBIX BOJ : IIPAKTUKyM: yueOHOe mocodne Omck: Omcxuii 'AY, 2020,
Kupmm A. U. https://e.lanbook.com/book/153
576
JI1.4 | Comoraes B. H. BonocHa0xeHne U BOJOOTBEICHNE: yueOHOe Tocodue Owmck: CubAJIN, 2020,
https://e.lanbook.com/book/163
727
JI1.5 |Mramxuna-T'upura O. |[mapaBnuka U CeMTbCKOXO3SHCTBEHHOE BOJOCHAOXKCHNE Cankr-IletepOypr: Jlans, 2022,
C., Bonkosa O. C. https://e.lanbook.com/book/209
972
7.1.2. JlonoiHUTeAbHAS JTUTEPATypa
ABTOpBI, COCTaBUTEIHN 3ariaBue W3natenscTBo, ron
JI2.1 |BacmibeB A.M., WmxeHepHbIe CHCTEMBI BOIOCHA0KESHUS M BOJIOOTBEICHHS: Hosouepxkacck, 2016,
Oneilinuk P.A yaeOHOe mocoOue At CTYACHTOB M MarkcTPOB HAIIPaBICHUS http://biblio.dongau.ru/MegaPr
Kaptyzosa T./I. "IIpupoaoo0ycTpoicTBO U BOJOMOIB30BaHKE" oNIMI/UserEntry?
Action=Link FindDoc&id=114
924&idb=0
JI2.2 | Kapmanos A.IL., TeXHOJIOTHSI OYUCTKU CTOYHBIX BOJI: Y4eOHOE mocodne Mockga ; Bomorna: Muadpa-
Tlomuna M. H. Wmxenepus, 2018,
https://biblioclub.ru/index.php?
page=book&id=493888
JI2.3 |bapabam H. B. Broxumugeckre METObI OYMCTKN CTOYHBIX BOA: yIeOHOE Crasponons: CKOVY, 2015,
nocobue https://biblioclub.ru/index.php?
page=book&id=457145
7.1.3. MeTonnueckue pa3padoTKu
ABTODBI, COCTaBHTEITH 3arnaBue W3narenbcTBO, roj
JI3.1 | HoBo4epk. HHX.- CucTeMbl U COOPY>KEHHS OUYUCTKU MPUPOTHBIX U CTOYHBIX BOJ: Hosouepkacck, 2018,
MEITHOp. HH-T METOIMYECCKIE YKa3aHUs K IPAKTHICCKAM 3aHATHAM H http://biblio.dongau.ru/MegaPr
JoHckoit 'AY ; cocT. | BBIIOJIHEHUIO KypcoBOIo mpoekra "Coopy>KeHUsI OUUCTKU U oNIMI/UserEntry?
T.J. Kapty3oBa, P.A. | 1004YHCTKM CTOYHBIX BOX" ISl MATHCTPAHTOB HANPaBICHUS Action=Link FindDoc&id=20
OueitHuK noarotoBku "I[pupoa000ycTpoiicTBO U BOJOOIB30BaHUE" 3801&idb=0
MarmucTepckas nmporpamMma "BogocHabxeHne 1 BOJOOTBeIeHHE"




ABTOPBI, COCTaBUTEITN

3arnasue

W3naTenbcTBO, IO

JI3.2 [ HoBoYepk. HHX.- Pacuer nporiecca ouncTKH BOABI (PHUIBTPOBAHUEM: Hogouepxkacck, 2018,
MEJHOp. UH-T METOAMYECKUE YKa3aHUS K MPAKTUUECKUM 3aHATHUSIM 110 http://biblio.dongau.ru/MegaPr
Jouckoit I'AY ; coct. | nucnuminze "CHUCTEMBI U COOPYKEHUS OUMCTKU IPUPOJHBIX U oNIMI/UserEntry?

T.J. Kapry3osa CTOYHBIX BOA" JUI MarUCTPAHTOB HAIPaBJICHUS IOJATOTOBKH Action=Link FindDoc&id=20
"TIIpupoa000ycTpoiicTBO U BOJOIIONB30BaHNE" MarucTepeKas 9258&idb=0
nporpamma "BomocHaOeHHe ¥ BOJOOTBeIeHHE"
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIUOHHO# ceTu "UnTepHeT"
7.2.1 O¢urmanbHbIi caiiT MUHHCTEpCTBA CTPOUTENLCTBA U | http://www.minstroyrf. ru/
KKX PD
722 DJIeKTpOHHBIH (OHJI IPABOBOM M HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOM TOKYMEHTAIM1
7.2.3 WNndopmanmonnsie, cripaBouHbIe U MOMCKOBLIE Rambler, Google, SInnexc
CHCTEMEI
7.2.4 DNeKTpOHHAsE OMOJIMOTEKa CBOOOTHOTO JIOCTYIIA http://'www.window.edu.ru/
7.2.5 CrnpaBounas cuctema Koncynprant [Lmoc http://www.consultant.ru/
7.2.6 Od¢urmansubiii caitt HUMU Jlonckoii 'AY ¢ http://www.ngma.su/
JIOCTYIIOM B 3JIEKTPOHHYIO OMOIHOTEKY
7.3 IlepeueHb MPOrpaMMHOI0 odecrevyeHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6mnumen3nonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIuuensuonnoe cornamenne KAJI-15-
0377)
7.3.2 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
7.3.3 Autodesk Academic Resource Center (Autocad 2022, CornamnieHue o MpeI0CTaBICHUH JTUIIEH3UH U OKa3aHUHN
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 r. Autodesk Academic Resource Center
7.3.4 [IporpaMmHast cucteMa 11t oOHapyskeHHsI TeKCTOBbIX | JInnensuonusiit norosop Ne 8047 ot 30.01.2024 r.. AO
3aMMCTBOBAHMI B y4eOHBIX U HAyYHBIX paboTax «AHTHIUIATHAT
«Antumnaruar. BY3» (uatepHeT-Bepcus);Moyiis
«IIporpaMMHBIIl KOMIUIEKC TOMCKA TEKCTOBBIX
3aMMCTBOBAHUI B OTKPBITHIX HICTOYHHUKAX CETH
HHTEPHET
7.3.5 AdobeAcrobatReader DC JIutieH3MOHHBII OTOBOp HA MpOrpaMMHOE 00eCIIeUeHNE IS
MEPCOHANBHBIX KOMITBIOTepoB Platform
Clients PC WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodno).
7.3.6 MS Windows XP,7,8, 8.1, 10; Cyo0nuen3nonnsiii gjoroBop Ne502 ot 03.12.2020 r. AO
«Cod1Jlaitn Tpeitn»
7.4 IlepevyeHb MH(GOPMALIMOHHBIX CIPABOYHBIX CHCTEM
7.4.1 ba3zer ganaex OO0 "Tlpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)
7.4.2 bazer mannbix OO0 Hayunas 31ekTpoHHas http://elibrary.ru/
OoubIMoTeKa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAYJIs)
8.1 15 CrnennanbHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHECIHATIM3HPOBAHHON MEOEIBI0 M TEXHIYECKIMU
CpencTBaMH 00Y9eHHs, CIy KaIllUuMHU JJISI IPeACTaBIeHs HH(opMaln 6oiboi ayxuropun: Habop
J€MOHCTPALMOHHOTO 000pyAOBaHMs (IIEPEHOCHOM): 9KpaH - 1 mT., mpoekrop Aser - 1 mT., HETOYK
Aser - 1 wiT.; YyeOHO-HamsHbIe TocoOust; [TmakaTel Mo TeMaM nporpaMmel - 15 ir.; HaGop
nabopaTtopHoro obopyaoBanus; brokcsr - 50 mt.; Onometp- 1 mrt.; [pubop ans ucnsiTaHust 0Opasia
Ha caBur - | mT.; CymmnbHseli mxad - 3 mr.; CTeHn Ui HCIBITaHuS 00pa3ioB - 4 mT.; Becsr
3JIEKTPOHHBIC - | IT.; Dnekrpudeckas neys - 1 wr.; Jlocka ? 1 wr.; Paboune mecTa cTyIeHTOB;
Pabouee MecTo mpenogaBaTes.
8.2 13 Criermanu3upoBaHHast MeOelb: mKad - 2 mIT.; METaUTHIECKUN CTOJ-IIKa -31T.; CTAHOK TOKAPHBIH
— 1mT.; cTaHOK (hpe3epHsIif -1 mT.; CTAHOK CBEPIIIBHBIA — 11IT.
8.3 12 CrnenunanbHOE TOMEIIEHHE YKOMIUICKTOBAHO CHECIHATIM3HPOBAHHON MEOCBI0 H TEXHIYECKIMU

CpencTBaMH O0Y9EHHUs, CIy KaIlliMHU JJISI IPeACTaBIeHIs HH(opMarn 6oiboi ayxuropun: Habop
JEMOHCTPAaLlMOHHOTO 000pyJoBaHus (IepeHocHOo#): HoyTOyk RUintro — 1 mT., MynsTUMeIuiiHOE
BHJICONPOCKITHOHHOE 000pynoBanue: mpoektop AcerP5280 — 1 T, ¢ sxpanom — 1 mT.; YueOHO-
HarsaHbIe Tocoous (16 mT.); JlabopaTopHas ycTaHOBKa CETH ¢ BOZOHANOpHOH OamHelt; JJocka ?

1 mr.; Paboune mecta cryaenToB; Pabouee mecTo mpemnonaBaTens.
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INomeneHne yKOMIUIEKTOBAHO CIICIIMATN3UPOBAHHON MeOEIbI0 U OCHAIICHO KOMIIBIOTEpaMH,
00beIMHEHHBIME B JIOKAJIBHYIO CETh C IOCTYIIOM B ceThb «VIHTEpHET» U NEKTPOHHYIO
nHpopManmoHHo-o0pazoBaTenbHyto cpeny HUMU Houckoit TAY: Cucremuslit 61ok— 12 mir.;
Momnurop XK — 12 mt.; Paboune mecra cTynenTos; Pabouee MecTo npemnogaBaTens.

9. METOUMYECKHE YKA3AHUA U1 OBYYAIOIIIUXCS ITIO OCBOEHUIO JUCHUTIIUHBI (MOAY JIS)

OOmuit mopsIIOK MPOBEACHNUS MIPOLEAYPHI OIICHUBAHUS 3HAHWH, yMEHHI, HABBIKOB U (VJIH) OIBITA AEATEINBHOCTH, COOTBETCTBHUE
WHJIMKAaTOpaM JOCTHKEHUS COPMHUPOBAHHOCTH KOMIICTEHIIUH ONpe/ieiIeH B CIIEAYIOIINX JIOKAIbHBIX HOPMaTUBHBIX aKTax:

1. TTonoxxeHue o TeKyIIel aTTecTaluy 3HaHui odydarormumxcs B HUMU JITAY (B neiicTByro-TIeH peaaKIim).

2. ITomoxeHue 0 IPOMEKYTOTHOH aTTeCTalNH 00YJAOMINXCS IO IIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B AEHCTBYIOMIEH peJaKiunm).
JIOKyMeHTBI pa3MeleHs! B CBOOOIHOM focTyme Ha opuuuanbHoM caiite HUMU JlorI'AY https://ngma.su/ B pa3nene: ['maBHas
crpanuna/Ceenienus 00 00pazoBaTenbHOM oprann3anny/JIokaabHble HOPMATHBHbIE AKTHI.




