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

OO0mast Tpy10eMKOCTh 6 3ET

YacoB 1o yueOHOMY IIaHy 216
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 134
caMoCTOsITebHAs paboTa 60
4aCOB Ha KOHTPOJIb 22

Pacnpezlenelme YacoB IMCHUIIVIMHBI IO ceMeCTPpamM

Cemectp
(<Kypc>.<Cemectp 2(1.2) 320
Ha Kypce>) Hroro
Henens 13 4/6 16 1/6
Bup 3anstuit yon | po | vo | poo| vio | PO
Jlexuun 28 128 |32 (32 [60 (60
JlaboparopHsie 14 (14 14 (14
IIpakruueckue 28 (28 (32 |32 |60 [60
Hroro ayn. 70 |70 |64 |64 (134 (134
KonrakrHas padota |70 |70 (64 |64 |134|134
Cawm. pabota 20 |20 (40 |40 [60 (60
Yacel Ha KOHTPOIIb 18 |18 |4 4 22 (22
Hroro 108 | 108 | 108 | 108 [ 216 | 216
Bus! KOHTpOJIS B ceMecTpax:
KypcoBoii nmpoekr 2 ceMecTp
DK3aMeH 2 ceMecTp
3auer 3 ceMecTp
Kypcosas pabora 3 cemMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.

Ju—

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

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

Iuxn (pa3aen) OIT: | b1.B

3.1 | TpeGoBanus K npeABapUTEJbLHOI MOAT0TOBKe 00y4aromerocsi:

3.1.1 [Teonndopmarnka

3.1.2 | UcTopus 1 coBpeMeHHBIE TPOOIeMBI IPHPOI000YCTPONCTBA F BOJOIIONB30BAHIS

3.1.3 | CpenctBa u TEXHOJIOTUH U3MEPEHUH B IPUPOA000YCTPOICTBE M BOJIOTIONIBL30BAHUN

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

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

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

3.2.3 | IlpousBoAcTBEHHAS MPEAIUIUIOMHAS TIPAKTHKA

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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




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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5. CTPYKTYPA U COAEPKAHUE JUCIUITJINHBI (MOLYJIA)

Kon HaumeHoBaHue pa3iesioB u Cemectp / | HacoB | Unaukaropsl | Jluteparypa | Hurepaxr. IIpumeyanne
3aHATHS TeM /BUJ 3aHATHS/ Kypc
Pazgea 1. Tema 1. CocTaB n
CBOIiCTBA CTOYHBIX BOJ
1.1 Jlexuums 1. CocTaB u cBOMCTBA 2 4 IIK-1.1 IIK- JI1.1 J11.2 0 I1K-1
CTOYHBIX BOJL 1.31IK-1.5 JI1.3J11.4
CocTaB CTOYHBIX BO/I. MK-1.7 IIK- JI1.5J12.1
TexHOreHHbIE UCTOUHUKH 2.2 TIK-2.4 J2.2J12.3
3arps3Henus. Kinaccudukaius ITK-2.6 T1K- J12.4 J12.5
3arpsiI3HEHUH CTOYHBIX BOJ K 2.8IIK-3.2 | B354 3536
MeTo/Ibl uX u3BiedeHus. Kinaccol [K-3.4 TIK-
BPEIHBIX (PaKTOPOB. 3.6 [IK-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- JI1.5J12.2
Pacxoawl crouHbIX Boa. Beimaua 2.8 [IK-3.2 JI2.3J12.4
3aJlaHHs K KypCOBOMH MPOEKT. [K-3.4 TIK- JI2.5J13.1
Pemenue 3aau 1o onpeeneHuto 3.71IK-4.2 | D233 34 56
PacXoIOB OT JKUJIBIX 3aCTPOCK U [1K-4.3 T1K-
MIPOMBIIIICHHBIX IPEAIPUATHH, a 4.5
TaK ke 0OLIEro MPUTOKA K
KaHaIM3aI[MOHHOW OYUCTHOM
cranmuu. I'paduk mpuroxa
crouHbix Bog Kk KOC
Mp/

1.3 Jlaboparophas padota 1. IK-2.1 K- JI1.1 J11.3 TK-3
MN3yuyeHne KuHETHKH 2.2 11K-2.4 JI1.4
CEIUMEHTAIUH B3BEIICHHBIX [1K-2.7 TIK- JI1.5J12.3
Beects. /J1ab/ 29T1IK-3.3 2.4

IK-3.6 TIK- J12.5J13.1
3.8TIK-4.3 92 26

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- JI1.5J12.3
Pab6ora ¢ «[IpaBunaMu oxpaHsl 2.31IK-2.4 J12.4
BOJIOEMOB OT 3arpsi3HEHHsI [1K-2.5 TIK- JI12.5J13.1
CTOYHBIMH BOJIAMI». 271K-3.2 [ 31232436
/Cp/ IK-3.3 TIK-

3.7TIK-4.1
[1K-4.3 TIK-
4.6

1.5 CamocrosTenbHas padora 2. IK-1.1 IIK- JIT.1JI1.2 [K-3
Pacuér pacxo0B CTOUHBIX BOJ OT 1.31TIK-1.4 JJ1.3J11.4
HaceJIEHHOTO MyHKTa ITK-1.5 TIK- JI1.5J12.3
Pacuétsl no onpenencHuIo 1.7 TIK-2.2 J12.4
pacxo/10B OT XKHJIOHN 3aCTPOUKU U [TK-2.8 I1K- JI2.5J13.1
MIPOMBIIIICHHBIX MPEANPUITHH. 330K-42 [ 31232436
PacuéT u mocTpoenue rpadpuka ITK-4.3 T1K-
npuroka crounslx 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-9KOHOMUYECKasl OIIEHKa 1.31IK-1.4 JI1.3J11.4
COBPEMEHHBIX TEXHOJIOTHIA MK-1.7 IIK- JI1.5J12.3
OUYHCTKHI 2.1 TIK-2.7 J12.4
DKOJI0r0-3KOHOMUYECKAs! OLICHKA IK-2.8 I1K- JI2.5713.1
COBPEMEHHBIX TEXHOJIOTHIA 321IK-34 | 912354095
OUYHUCTKU CTOYHBIX BOJI. IK-3.6 IIK-
CHUCTEMHBIN aHAIN3 TEXHOJIOTHH, 3.7 1IK-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
Kommnonoska coopyxennit KOC 1.3T1IK-1.4 JI1.3J11.4
I'uapaBnuyeckuil pacuér IK-1.6 TIK- JI1.5J12.3
BHYTPHUILIONIAI0YHBIX 2.1TIK-2.2 J12.4
xoMMyHHUKalui. CocTaBieHue IK-2.5 IIK- JI2.5J13.1
BBICOTHOM CXEMBbI IBUYKEHUS 2.61IK-3.2 | D233 34 D6
CTOYHBIX BOJI 110 COOPY>KCHUSAM U ITK-3.6 I1K-

IJIaHa 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 3arpsI3HEHUH IIK-1.1 ITK- J1.1J11.2 MK-1
CTOYHBIMH BOJIAMHU BOJOEMOB. 1.3 IIK-1.5 JI1.3J11.4
CamMoouuIeHrne BOI0eMOB ITK-1.7 IIK- JI1.5J12.3
HopmaTuBHas 6a3a cirycka 2.21IK-2.4 J12.4 J12.5
CTOYHBIX BOJ B BOJ0&M. Kpurepun [IK-2.6 TIK- | 23 D4 D5 D6
OIICHKH 3a-TPSI3HEHHOCTH CTOKOB. 2.8 TIK-3.2
Onpenenenne HEOOXOTUMO¥H IK-3.4 TIK-

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

Camoounrienue BogoéMa u

(hakTOPBI, BIUSIONIIE HA TIPOIECC.

Munepanu3zanus 3arpsA3HEeHU.

[poueccsr HUTpHUDUKAIHY,

neautpudukanuy. brok-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- JI1.5712.2
OcHogHble nonoxeHus «[Ipasui 1.7 TIK-2.2 J2.3J12.4
OXpaHbl BOZOEMOB OT 3arpsi3HEHUH IK-2.3 TIK- JI2.5J13.1
CTOYHBIMU BoJamMuy». OnpeaencHue 251IK-2.7 | 92233 34 256
KOHLICHTpAILUU 3arpsa3HeHui [K-3.2 TIK-

CTOYHBIX BOJ. AHAJIM3 CAHUTAPHO- 3.6 [IK-3.8
XMUMHUYECKHX IOKa3aTesiel cocTaBa

CTOuHBIX BoJ. OnpenencHue

HE00XOIUMOH CTENEHN OYUCTKH

CTOYHBIX BOJT

Mp/

2.3 IIpakruueckoe 3ansTue 3. [K-1.1 IIK- JI1.1JI1.2 [K-3
CamoouutieHue Bojioéma- 1.2 TIK-1.5 JI1.3 J11.4
TIPUEMHHKA OUUIIICHHBIX CTOYHBIX ITK-2.2 TIK- JI1.5J12.2
BOJI 2.7 TIK-2.8 J2.3J12.4
Pacuér camoouniieHus Bogoéma MK-2.9 TIK- JI2.5713.1
(v, n, L). [TapameTpsl cMerieHus. 321T1IK-3.3 | D233 34 56
BbI00p TEXHOJIOTHUECKOHN CXEMBI [1K-3.4 TIK-

OYHUCTKU CTOYHBIX BOJI, TOJ00D 3.8 1IK-4.3
COOPYKEHHI OYUCTKH. [TK-4.4 TIK-
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 camoouniienus Bogoéma. 2.1 TIK-2.2 JI1.3J11.4
Pacuétsl no onpenencHuo IK-2.3 IIK- JI1.5712.3
KOHIIEHTpAIUK 3arpsi3HEHUHI 2.4 TIK-2.5 2.4
CTOYHBIX BOJI, CMECH CTOYHEIX BOJI I1K-2.6 TIK- JI12.5J13.1
o BB, BITIK O u H/O 2.7TIK-2.8 | 9233 34 26
noctynatoumx Ha KOC [TK-3.2 TIK-

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

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




3.1 Jlekuus 3. OCHOBHEBIE CTAIUHA I1K-1.2 TIK- JI1.1J11.2 I1K-1
00pabOTKH CTOYHBIX BOJT 1.4 TIK-1.6 JI1.3J11.4
MeTobl OYMCTKH CTOYHBIX BOJ U IIK-1.7 TIK- JI1.5J12.3
00pabOTKH 0CATKOB 2.2 TIK-2.5 J12.4 J12.5
(xnmaccugukanus). PazpaboTka u [K-2.7TIK- | 33 24 D5 26
000CHOBaHNE TEXHOJIOTUICCKUX 2.8 TIK-3.1
CXEM OYHUCTKH CTOYHBIX BOJ. [TK-3.2 TIK-

Cxemsl ouncTku. Beibop Tuma 3.4 TIK-3.7
orcroitHuka. OnpeeneHue I1K-4.3 TIK-
TEXHOJIOTUYECKUX TapaMeTPOB U 4.4 TIK-4.6
pacdér oTcToitHuKa. Bei6op

METOJIa UHTEHCU(PHUKALIUH €TI0

paboTHL. YTOYHEHHE

TEXHOJIOTUYECKOM CXEMBI.

/JTex/

3.2 [Ipaxruueckoe 3ansatue 4. OeHka ITK-1.2 TIK- JIT.1JI1.2 TK-1
M aHAJIU3 TEXHOJOTUH OYHCTKH 1.4 TIK-1.6 JI1.3J11.4
DKO0JIOTO-3KOHOMHUYECKas OIIEHKA ITK-2.1 K- JI1.5J12.2
COBPEMEHHBIX TEXHOJIOTUH 2.4 TIK-2.6 J2.3J12.4
OYHCTKH CTOYHBIX BOJI. ITK-2.8 TTK- JI2.5J13.1
CucTeMHBIH aHAIU3 TEXHOJIOTUH, 3.31IK-3.6 | D233 34 56
000pYIOBaHUSI U CXEM OYHCTKH [TK-4.1 ITK-

CTOYHBIX BoA. BriOop MeTona 4.6
00e3BpEIKUBAHYS 3aTPI3HCHUI

CTOYHBIX BOJI. PacueTsr.

Mp/

33 Ipaxruueckoe 3anstue 5. [Tlogdop IK-1.1 IIK- JI.1J11.2 IK-3
texHosioruu, CocraBjieHue 1.2 TIK-1.5 JI1.3J11.4
TEXHOJIOTHIECKOU CXEMBI IIK-1.7 TIK- JI1.5J12.2
AHanu3 KkauecTBa UCXOJHON BOJIbI, 2.1 IK-2.2 J2.3J12.4
BBIOOp METOJIa U TEXHOJIOTHH ITK-2.5 TIK- JI2.5J13.1
ounctku. OnpeneiaeHue 2.8 TIK-3.2 | D233 34 56
HEOOXOIMMOMN 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-
MexaHU4IeCKOW OYHCTKH K 4.5 TIK-4.6
Ouonormnueckoit ouncTu o OBB [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
orcrauBanus /J1a6/ ITK-2.1 K- JI1.5J12.3

2.2TIK-2.4 2.4
IK-2.6 TIK- JI2.5713.1
2.7 TIK-2.8 22 256
[K-3.3 TIK-
3.7 TIK-4.1

[K-4.4

3.5 CamocrosrenpHas padora 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- JI1.5J12.3
Brimonnenue pacu€ToB no 2.4 TIK-2.5 J2.4
oTIpeieNIeHUI0 He00X0TMMOH MK-2.6 TIK- JI2.5J13.1
3¢ (EKTUBHOCTH OYNCTKA CTOYHBIX 2.7TIK-3.2 | D233 34 26
Bog Ha KOC [1K-4.7
/Cp/

3.6 CamocrosrenbHas padora 7. MK-1.2 TIK- JI.1J11.2 IIK-3
Br16op cocTaBa 0OYMCTHBIX 1.3 1IK-1.4 JJI1.3J11.4
COOPYXEHHH U COCTaBIICHHE ITK-1.7 IIK- JI1.5J12.3
TEXHOJIOTUIECKOU CXEMBI OUHCTKH 2.1TIK-2.3 J2.4
CTOYHBIX BOJI ITK-2.7 ITK- JI2.5J13.1
ITonGop coctaBa coOpyKEHHIH 2.81IK-2.9 | B132233 56
OYHCTKH CTOKOB IO HEOOXOAMMOK ITK-3.2 TIK-
3¢ (EKTUBHOCTH OUUCTKH. 3.6 IIK-3.7
CocraBiieHne OI0K-CXeMbI [1K-4.4 TIK-

OUYUCTKH 4.6 I[IK-4.7

/Cp/




Paznen 4. Tema 4.
NHHOBaIHOHHBIE TEXHOJIOIMH
OYHMCTKH CTOYHBIX BOJ

4.1 Jlexums 4. UHHOBAIIMOHHBIE I1K-1.2 TIK- JI1.1 J11.2 [1K-2
TEXHOJIOTUH OYHUCTKH CTOYHBIX BOJ 1.5TIK-1.6 JJ1.3711.4
0O0630p U BBIOOp TEXHOJIOTUN U ITK-2.1 ITK- JI1.5J12.3
obopynoBanus. OU3UKO- 2.4 TIK-2.6 J12.4J12.5
XUMHYECKUE TEXHOJIOTHH 1 [IK-2.9TIK- | 33 D54 25 36
anrmaparsl Uil OYUCTKH CTOYHBIX 3.7TIK-3.8
Bo. OCHOBBI (PH3UKO-XUMHUECKOM I1K-4.2
OUYMCTKM CTOYHBIX BOJ. MeTombI
yAaJeHus] U3 CTOYHBIX BOJ
OTACIBLHBIX KOMIIOHEHTOB.

/Jlex/

4.2 IIpakrnueckoe 3ansTue 6. ITK-1.3 TIK- JIT.1JI1.2 TK-2
MHHOBaIMOHHBIE TEXHOJIOTHH 2.1 TIK-2.2 JI1.3J11.4
OYHCTKUA CTOYHBIX BOJ [1K-2.3 TIK- JI1.5J12.2
HMHHOBaIIMOHHEBIC TEXHOJIOTHH 2.4 TIK-2.6 J2.3J12.4
OYHMCTKHA CTOYHBIX BOJI. IIK-2.7 TIK- JI2.5J13.1
TexHonornyeckne cXxeMnl 1 3.21IK-3.3 22 33 D54 56
00JTaCTH UX IPUMEHEHUS 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- JI1.5J12.2
IIpoexrupoBanue u pacuet 2.31IK-2.4 J12.3 J12.4
9JEKTPOJIU3HBIX YCTAHOBOK. [K-2.5 TIK- JI2.5J13.1
IIpousBoIU-TENHEHOCTD 2.6 1IK-2.8 | D233 34 56
3J1eKTpoau3Hoi. BoaHo-conesoe ITK-3.2 TIK-

X03IMCTBO. TEeXHOIOTHYECKUH 3.31IK-3.7
pacyer U MpOEeKTHPOBaHKE.

YcTaHoBKa IeKapOOHU3AIMH BOJIBI

Cl-annoHnpoBanueM. Y3en

KUCIIOTHON 1eKapOOHU3AIIHH.

ColteBoe X035HCTBO.

Onexrponu3Helii Moaynb. Cucrema

JIO3UPOBAHUSI THIIOXJIOPUTA HATPHS

Mp/

4.4 Jlaboparopnas padorta 3. OuncTka IK-1.1 ITK- JI1.1 J11.3 TK-3
CTOYHBIX BOJI METOJIOM 1.4 TIK-1.5 JI1.4
ynbTpadunbTpanun. /J1ad/ [K-2.2 T1K- JI1.5J12.3

2.3T1IK-2.4 J12.4
I1K-2.5 TIK- JI2.5713.1
2.6 TIK-2.7 22 D6
I1K-2.8 TIK-

4.6 IIK-4.7

4.5 Jlaboparopnas pabdota 4. OuncTka IK-1.1 IIK- JI1.1 J11.3 TK-3
CTOYHBIX BOJ METOI0M 1.2 TIK-1.3 JI1.4
xoarymauuu. /J1a6/ I1K-1.4 TIK- JI1.5J12.3

1.5 TIK-1.6 J12.4

I1K-2.1 TIK- JI2.5713.1

221IK-2.4 22 D6
[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’paliuu 1.4 TIK-2.1 JI1.3J11.4
buoxumuyeckre OCHOBBI METO/IOB ITK-2.3 TIK- JI1.5J12.3
OHMOJIOTHUECKOI OUUCTKH. 2.6 I1K-2.8 J12.4 J12.5
XapaKTepuCTUKH aKTUBHOTO HJIA. [K-3.2TIK- | 33 24 D5 26
TeXHOJIOTMUECKHUE CXEMbI OUUCTKU 3.4 T1IK-3.8
CTOYHBIX BOJ B a9POTCHKAX, I1K-4.5
KOHCTPYKLUUWH, TPUHIHI PAOOTHL.

CucTeMbl adpaliiy WIOBBIX CMecei
B aspoTeHKax. OCHOBHbBIE
HampaBJIeHUs] HHTEHCU(UKALINU
paboThI adpaIlMOHHBIX
COOpYKEHUH.

/JTex/

5.2 IIpakrnueckoe 3anstue 7. MK-1.1 IIK- JI1.1JI1.2 TK-1
HagexHocTh QyHKIIMOHUPOBaHUS 1.3 TIK-1.4 J1.3J11.4
KOMIIIEKCOB OYMCTKH CTOYHBIX BOJ I1K-1.6 TIK- JI1.5J12.2
Hane)xHOCTD (hyHKIIMOHUPOBAHUS 2.1TIK-2.3 J12.3J12.4
KOMIIJIEKCOB OYUCTKU CTOYHBIX MK-2.6 TIK- JI2.5J13.1
BoJ. OrneHKa cTaOUIBHOCTH U 2.9I1IK-3.4 92 D53 D4 D6
JKOJIOTMYECKAsl HAJIE)KHOCTh ITK-3.6 I1K-
(yHKIMOHMPOBAHMS OYNCTHBIX 3.8 IK-4.2
KOMILIEKCOB. [1K-4.4
Mp/

53 IIpakrnueckoe 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. I1K-1.4 TIK- JI1.5712.2
TunpaBnuyeckuid pacu€T BHYTpH- 2.3 TIK-2.4 J2.3J12.4
JIOIAI0YHBIX KOMMYHHKAIIH. [1K-2.5 TIK- JI2.5J13.1
CocTaBieHne BEICOTHON CXEMBI 2.7TIK-2.8 | D233 34 26
IBUKEHUST CTOYHBIX BOJ, 110 [1K-2.9 TIK-
coopyxenusim KOC. Ilnan Tpaccet 3.2TIK-3.3
OUYHCTHBIX COOPYKEHHM. [TK-3.7 I1K-

Mp/ 3.8 IK-4.2
[1K-4.3 TIK-
4.6

54 Jlaboparophas pabota 5. IK-1.4 TIK- JI1.1J11.3 TK-3
MonenupoBanue paboThI 1.5TIK-2.3 1.4
6uodusTpa. /J1ab/ I1K-2.4 TIK- JI1.5J12.3

2.5 TIK-2.6 2.4
IK-2.8 TIK- JI2.5713.1
3.31IK-3.4 22 26
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 Jlaboparophas pabdota 6. [K-1.2 IIK- JI1.1JI1.3 TK-3
MonenupoBanue paboThl 1.3 TIK-1.5 1.4
aspoTreHka-cmecuTens /J1ab/ IK-1.6 TIK- JI1.5712.3

1.7 TIK-2.1 J12.4 J12.5
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- JI1.5J12.3
Br160op THIIA, TEXHOTOTHUECKOH 2.21IK-2.3 J12.4
CXeMbI paboThI, THIA CUCTEMBI [K-2.5 TIK- JI2.5J13.1
aspanuu. Pacu€r aspaumnonHoi 291IK-3.3 | D233 34 56
cucTeMBbI a3poTeHka. [Tonoop IK-3.8 TIK-
a3paTopoB, BO3LyX0AyBOK. BeiGop 4.6 TIK-4.7
TEXHOJIOTMYECKUX [TapaMeTPOB
orcToiHMKa. OnpeneneHue
3arpsizHeHuid (AN), mocTynarommx
B OTCTOMHUKU. Pacuér
OTCTOMHMKOB.

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

6.1 Jlexuus 6. CoopyxeHust IK-1.2 TIK- JI.1J11.2 [K-2
JIOOYUCTKU CTOYHBIX BOJ 1.5 TIK-1.7 JI1.3J11.4
Buonornueckue npyasl 1004UCTKH IK-2.3 IIK- JI1.5712.3
CTOYHBIX BOJ| C €CTECTBEHHOU U 2.5 TIK-2.7 J12.4 J12.5
HUCKYCCTBEHHOU a’paruei. I[MK-2.8 T[IK- | B3 34 35 D56
Buopeakrops! ¢ paznuYHbBIMU 2.9 TIK-3.1
BUJAMU 3arpy30K. OunbTpsl ¢ IK-3.3 IIK-
3epHHUCTOMN 3arpy3KOM. 3.4 TIK-3.8
CopOLMOHHBIE METOAVMKA U ITK-4.1 ITK-

(droTanys. MeTo bl HACKIICHNUS 4.2 TIK-4.3
OYHIIEHHBIX CTOYHBIX BOJI [1K-4.4 TIK-
KHCJIOPOJIOM. 4.7
/J1ex/

6.2 IIpakrnueckoe 3anstue 9. ITK-1.6 K- JIT.1JI1.2 TK-2
CoopyKeHUS TOOUUCTKH CTOYHBIX 1.7 1IK-2.2 J1.3J11.4
BOJ I1K-2.3 TIK- JI1.5J12.2
Pacuer Ononornyeckux Ipyaos ¢ 2.6 1IK-2.9 J2.3J12.4
€CTECTBEHHOH WJIM UCKYCCTBEHHOU [TK-3.8 I1K- JI2.5J13.1
aspanueit. Pacuet Guopeakropa. 4.11IK-4.2 | D223 3426
PacueT GpuABTPOB C pa3IUIHBIMU 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
MonenupoBaHue padoThI 1.3TIK-1.6 JI1.4
MeTaHTeHKa. /J1ab/ IK-1.7 IK- JI1.5J12.3

2.2 1IK-2.9 2.4
I1K-3.4 TIK- JI2.5J13.1
3.6 I1K-3.7 22 36
[K-4.1 IIK-

4.3 TIK-4.6

6.4 CamocrosTenbHas padota 9. ITK-1.2 TTK- JIT.1JI1.2 TK-2
CoopyKeHHus1 JOOUNUCTKH CTOYHBIX 1.5TIK-1.6 JI1.3J11.4
BOJ MK-1.7 IIK- JI1.5712.3
Pacyer OGuonornueckux npyaoB ¢ 2.1 TIK-2.3 2.4
HCKYCCTBEHHOH a3pauueil. IK-2.7 IIK- JI2.5J13.1
/Cp/ 2.8 TIK-2.9 | D233 2456

[K-3.2 TIK-

3.4 T1IK-3.8

IK-4.1 TIK-
4.5

Pazgen 7. IloaroroBka u caada
3K3aMeHa




7.1 ITogroroBka u cada 18 IIK-1.1 IIK- JI1.1 J11.2 UK
IK3aMeHa /DK3aMeH/ 1.2 TIK-1.3 JI1.3711.4
IIK-1.4 TIK- JI1.5712.2
1.5TIK-1.6 237124
MK-1.7 IIK- JI2.5J13.1
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
MK-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
[1K-4.6 TIK-
4.7
Pa3znea 8. Tema 1. KauecTBO
MOBEPXHOCTHBIX BOJ

8.1 Jlexuus 1. KauectBo 4 MK-1.1 K- JI1.1J11.3 MK-1

MIOBEPXHOCTHBIX BOJ 1.5 TIK-2.1 JI1.4
KonTtpons kauectBa Boabl (KKB). IK-2.5 TIK- JI1.5712.2
HopmatrBHbBIE OCHOBBI YITyUIICHUS 2.6 TIK-2.7 JI2.3
KayecTBa BOJbl. XUMHUYECKUN MK-2.8 TIK- JI2.4J13.2
cocTaB, (hU3NYECKHE, XUMUIECKHUE, 29T1IK-3.2 | B354 3536
OMOJIOTHYECKHE CBONUCTBA BOJIBI. ITK-3.4 T1K-
Kputrepuu xauecrtsa BOJbL. 3.6 IIK-3.8
TexHosornueckre noka3arenu [IK-4.1 IIK-
KadecTBa Bozbl. TexHomornueckuit 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
aHajJM3a U OlleHKA KauecTBa 1.4 TIK-1.5 JI1.4
TIPUPOJHBIX BOJ IK-2.1 IIK- JI1.5712.2
HopmaTuBHBIE JOKYMEHTEI 10 2.2 TIK-2.4 J12.3
OpraHM3alMK KOHTPOJIS KauecTBa ITK-2.6 TTK- J12.4J13.2
Bogsl. [IpaBmia or6opa mpod 2.8IK-3.2 | D233 54 56
Bozbl. [Ipumensiemoe [1K-3.4 I1K-
aHaTUTHYeCKOe 000PYyJOBaHHE. 3.7TIK-4.1
TpeboBaHus, NPeABABIIEMbIC K [TK-4.6 T1K-

HCIIOJIb3YEMbIM B aHAJIU3€E BObI 4.7
METOJIMKaM aHan3a U

naboparopusm,

CHCIAATA3UPYIONIMMCS B 00J1aCTH

AHATUTHYECKOTO KOHTPOJIS

KauecTBa BOJBL.

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
TIPUPOIHBIX BOJ [1K-2.2 TIK- JI1.5J12.2
PaccmaTpuBaeTcst HECKOIBKO 2.3 TIK-2.5 JI2.3
BAPUAHTOB IIPOEKTUPOBAHMUS, B IK-2.6 IIK- J12.4J713.2
YaCTHOCTH, 33JACTCS KAUECTBO 2.8TIK-3.2 [ D233 54 56
HMCXOIHOMN Y OYHIIICHHON BOJIBI, [1K-3.4 TIK-

TI0JIe3HAsI IPOU3BOIU-TEILHOCTh 3.71IK-4.5
CTaHILIMU BOJOIOATOTOBKH, I1K-4.6 TIK-
JIOTIOJIHUTENbHBIE yenoBus. Ha 4.7

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

Mp/




8.4 Ipakruueckoe 3aHaTue 15. IK-1.2 K- J1.1J11.3 TK-2
TeXHUKO-DKOHOMUUYECKOE 1.3TIK-1.4 1.4
000CHOBaHHNE TEXHOJIOTUN ITK-1.5 TIK- JI1.5J12.2
BOJIOIIOATOTOBKA 2.2 11K-2.3 JI2.3
AHau3 UCXOAHBIX JAHHBIX I [1K-2.4 TIK- J12.4J13.2
MPOEKTUPOBAHUS. DKOHOMHYECKOE 2.6 1IK-2.8 | D233 34 56
CpaBHEHHE BAPUAHTOB I10 [TK-2.9 IIK-

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

BOJIOMCTOYHHKA.

Mp/

8.5 [Ipaxruueckoe 3anstue 16. MK-1.2 TIK- JI1.1J11.3 IK-3
KomrioHOBKa coopyKeHHId B 1.4 TIK-2.8 JI1.4
3/IaHUW CTAHIIMU BOJIOMOJITOTOBKU ITK-2.9 T1K- JI1.5J12.2
Oco0eHHOCTH KOMITOHOBKH 3.2TIK-3.3 J12.3
COOpY>KEHHI TIPeABAPUTEIbHOM IK-3.6 TIK- J12.4J713.2
OUYHUCTKH BoAbl. KoMmoHoBKa 3.71IK-4.2 [ 32232435
COOpYKEHHI TI0 00pabOTKe 26
ocaxa.

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- JI1.5712.2
AHaIUTAYECKHE METOIBI 2.21IK-2.3 J12.3
OTpeIeNIeHUs] OCHOBHBIX [TK-2.4 T1K- J12.4J13.2
I0Ka3aTeJiell KauecTBa BOJBIL. 251IK-2.6 | 92233 34 D6
[IpumMeHnsieMoe aHaTUTHYECKOE [K-4.7
obopynosanue. [IpaBuna or6opa
1po6 Bobl. CrIOCOOBI
BOJIOTIOATOTOBKH.

/Cp/

8.7 CamocTrosTenbHas paboTa 2. ITK-1.1 K- JIT.1JI1.3 IK-3
Mertobl aHaM3a KauyecTBa 1.2TIK-1.3 JI1.4
TIPUPOJIHBIX BOJ IIK-1.4 TIK- JI1.5J12.2
Br16op MeTon0B 1 1.7 IIK-2.1 J12.3
TEXHOJOTHIECKIX CXeM 00pabOTKH I1K-2.2 TIK- J12.4713.2
NIOBEPXHOCTHBIX BOA. CUCTEMHBII 2.31IK-2.4 | D233 34 26
MOJIXO]T K BEIOOPY BOJOOUUCTHBIX IK-2.6 TIK-

TEXHOJIOTUH. 2.8 1IK-2.9

/Cp/ IK-3.2 TIK-
3.31IK-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. OU3NKO-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- JI1.5712.2
DU3UKO-XUMHUYECKHE OCHOBBI 2.21IK-2.3 J2.3J12.4
KOAryJIMpOBaHMs IPUMECEH BOJBL. IIK-2.4 TIK- | 33 94 25 26
PerynupoBaHue onTUManbHbIX 2.5 1IK-2.7
YCIIOBUH KOAryJisiuu B oObeMe. [K-2.9 TIK-

CoBpeMEeHHBIE peareHThlI, 3.21IK-3.4
NIPUMEHSEMBIE TIPU I1K-4.6 I1K-
BoJonoAroTOBKe. OnpeneneHue 4.7

ONTHMAJILHBIX JI03 PEAareHTOB.
WHTeHcnukanms nporecca
KOHBEKTHBHOW KOATYJISIIHH
npumeceit Boabl. KoHtakrHast
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
CTaHIIMHU OCBETJICHHS BOJIBI TIK-1.6 TIK- JI1.5J12.2
Bri6op pearenroB. Cxemst PX 1.7 IIK-2.2 J12.3
(xoaryssiHTa, (DIOKYJISHTA, [K-2.3 TIK- J12.4J713.2
IIEJIOYHOT0, KUCIIOTHOTO). 2.51IK-2.6 | D233 34 56
IIpunnun pacuéra coopykeHUN IK-2.7 IIK-

PX 1 moabopa 10361 peareHToB. 2.9T1IK-3.2
TTon6op coopyKEHHI PeareHTHOTO ITK-3.3 T1K-
XO3SICTBA. 3.4T1IK-3.6
Mp/ MK-3.7 IIK-
3.8 IK-4.2
I1K-4.3 TIK-

4.5

9.3 IIpakrnueckoe 3ansitue 4. Pacuer ITK-1.1 TIK- JI1.1J11.3 IK-3
cMecuTeneil 1 kaMep 1.2 TIK-1.3 JI1.4
XJI0MTbe0Opa3oBaHMUs ITK-1.4 TTK- JI1.5J12.2
Knaccudwmkanms, cxemsr, 00J1aCTh 1.5TIK-1.6 J12.3
npuMeHeHus. [Ipunnun pacuéra. IK-1.7 IIK- J12.4J13.2
Cwmecurenb, cxeMa, PUHITUI 2.11TIK-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
DU3NKO-XUMUYECKHE TIPOLECCHI 1.2 TIK-1.3 JI1.4
OYHUCTKHU MPUPOTHBIX BOJ I1K-1.4 TIK- JI1.5J12.2
DU3UKO-XUMHUYECKHE OCHOBBI 1.5 TIK-2.1 J12.3
KOAryJIMpOBaHMs IIPUMECEH BOJBL. IK-2.2 TIK- J12.4713.2
CoBpeMeHHBIE peareHThl, 231IK-2.5 | 31223356
MIPUMEHSIEMbIE B BOJIOTIOJITOTOBKE. ITK-2.6 I1K-

OnpezneneHre oNTUMalbHBIX 103 3.6 [IK-3.7
pearenToB. CoBpeMeHHOE [1K-4.1 I1K-
00opya0BaHue 1Jisi TPUTOTOBICHUS 4.2 TIK-4.3
U JO3UPOBaHUs PAaCTBOPOB [1K-4.4 T1K-
peareHToB. KoHTakTHas 4.5 IIK-4.7
KOATyJISLHSL.

/Cp/

Pa3znes 10. Tema 3. OcHoBHbIE

METOIMKH OCAKICHUS U

puabTpanuu

10.1 Jlexuust 3. OCHOBHBIE METOIUKH MK-1.2 TIK- JI.1J11.3 IK-1
OCaXIECHMSI U (PUIbTPAIH 1.3 TIK-1.5 JI1.4
TeopeTrueckiie OCHOBHI Ipoliecca ITK-1.7 IIK- JI1.5J12.2
YIAJICHNS B3BEIICHHBIX BEILIECTB 2.1 IK-2.3 J2.3J12.4
OCaKIeHHEeM. Pa3iinuHbie BUIBI [MK-2.4 TIK- | B3 24 35 D6
ocaxxneHus. TeopeTrueckue 2.5TIK-2.6
OCHOBBI 00pabOTKH BOJIBI ITK-2.8 TTK-
¢dnotauueit. OCHOBBI 00pabOTKH 3.31IK-3.6
BOJIbI (DUIBTPOBAHHEM. [1K-4.7

@OunbTpOBaHNE B TOHKUX
neperoponkax. O0beMHOE U
IJIEHOYHOE (PUIBTPOBAHUE.
Y nanenue npumecei BOAbI
pEeareHTHBIM OCaXICHHUEM.

/Jlex/




10.2 IIpakruueckoe 3anarue 5. Pacuer IIK-1.1 ITK- J1.1J11.3 TK-1
OTCTOMHHKA C TOHKOCIOHHBIMU 1.3 TIK-1.5 1.4
MOZYJISIMH IIK-1.7 TIK- JI1.5J12.2
PaccmarpuBaroTcs pasnuyHble 2.11IK-2.2 J12.3
KOHCTPYKUMH TOHKOCTIOHHBIX [K-2.3 TIK- J12.4J713.2
moxynei. Ha koHkpeTHOM 241IK-2.6 | D233 34 56
NIPUMEPE PACCMATPHUBAETCA PACUET IK-2.8 IIK-

OTCTOHHHKA, 000PYIOBAHHOTO 3.2T1IK-3.4
TOHKOCJIOWHBIMHA MOJIYJISIMH U I1K-3.6 T1K-
CHUCTEMOH Paccpea0TOYEHHOIO 3.8IK-4.3
cOopa OCBETIICHHO BOJBI. [1K-4.7
Mp/

10.3 IIpakruueckoe 3ansTue 6. Pacuer ITK-1.2 TTK- JIT.1JI1.3 IK-3
CKOPBIX (PHIBTPOB 1.5 TIK-1.7 JI1.4
PaccmaTpuBaroTcs pa3iuuHbie [K-2.1 IIK- JI1.5J12.2
KOHCTPYKLUH CKOPBIX (GHIBTPOB C 2.2 TIK-2.3 J12.3
TsDKENON 3arpy3koil. Ha mpumepe [TK-2.4 T1K- J12.4J13.2
OJITHON KOHCTPYKLIMU 2.51IK-2.6 | 92233 34 26
paccMaTtpuBaeTcs oOIuUi pacueT [K-2.7 I1K-

CKoporo (puiIbTpa 1 2.8 TIK-3.2
THJIPABIMYECKUNA pacueT

JPEHAKHBIX CHCTEM Pa3IMIHOTO

THUIA.

Mp/

10.4 IIpakruueckoe 3anstue 7. Pacuer ITK-1.2 TIK- JIT.1JI1.3 TK-1
(UIBTPOB ¢ TUTaBaloOIIel 3arpy3Kon 1.3 TIK-1.5 1.4
Haetcs xpatkuit 0630p IK-1.7 IIK- JI1.5712.2
KOHCTPYKIUH (GHUIBTPOB C 2.1 TIK-2.2 J12.3
TIJIaBaIOIeH 3arpy3Koi, [TK-2.4 T1K- J12.4J13.2
ocobeHHoCTel ux pabotsl. Ha 2.6 IK-2.7 | D233 2456
KOHKPETHOM MpHUMeEpe ITK-3.2 TIK-
paccMaTpuBaeTCs pacyeT IByX 3.31IK-3.6
KOHCTPYKIWH (QHIBTPOB C [TK-4.1 IIK-

IIJ1aBAOLIEH 3arpy3Kou — ¢ 4.6 TIK-4.7
(GUIBTPOBAaHUEM CHU3Y-BBEPX U

CBEpPXY BHHU3.

Mp/

10.5 IIpaxruueckoe 3ansartue §. Pacuer IK-1.1 IIK- JI1.1J11.3 IIK-3
OCBETJIUTEIIS CO CJI0EM 1.31IK-1.4 JI1.4
B3BEIICHHOTO 0Ca/IKa ITK-1.6 ITK- JI1.5J12.2
PaccmaTpuBaroTcs OCHOBBI 2.1TIK-2.2 JI2.3
pacueTa OCBETIIUTENEeH pa3InIHbIX [TK-2.4 T1K- J12.4J13.2
KoHCTpyKuui. Ha ogHOM npumepe 2.6 1IK-2.7 | D233 34 56
JTAeTCs TIOJIHBII pacyer ITK-3.2 TIK-

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

10.6 IIpakruueckoe 3anstue 9. Pacuer ITK-1.2 TIK- JIT.1JI1.3 TK-2
COOPYXEHUH 110 T00YUCTKE 1.31IK-1.4 JI1.4
MUTHEBOH BOABI copOLMeli Ha I1K-1.5 TIK- JI1.5J12.2
AKTUBUPOBAHHBIX YTIIAX 2.21T1IK-2.3 JI2.3
PaccmatpuBaroTcs mpuMepbl IK-2.4 IIK- J12.4713.2
peanuzanuu coOpOUOHHON 2.51MK-2.7 | 3233 2456
JIOOYHMCTKA BOJIbI, IPUBOJIUTCS I1K-2.8 T1K-

NIpUMEP pacdeTa HECKOIbKUX 3.4 1IK-3.7
KOHCTPYKIWH COPOIIMOHHBIX [IK-3.8 I1K-
(GUIBTPOB, aHATTM3UPYIOTCS 43

0COOECHHOCTH UX pabOTHI U
IKCIUTyaTaluu
Mp/




10.7 CamocrosrensHas padota 4. IIK-1.1 ITK- J1.1J11.3 IK-3
CoopyxeHust 1 000pyI0BaHHE IS 1.2 TIK-1.3 JI1.4
OYMCTKH NPUPOIHBIX BOJ ITK-1.4 I1K- JI1.5J12.2
WnTeHcnduxanus nporecca 1.6 IIK-1.7 J12.3
KOHBEKTHBHOM KOAryJIsIIUH [1K-2.2 TIK- J12.4J13.2
npumeceit Bozpl. Pacuer 2.6 1IK-2.7 | D233 34 56
CMecHuTeNel 1 Kamep [TK-2.8 T1K-
xJjonseo0pa3oBanus. Pacuer 2.91IK-3.3
OTCTOMHHKA, yroTaTOpa U ITK-3.6 I1K-

OCBETJIUTEINS CO CIIOEM 3.8 TIK-4.2
B3BEILICHHOI'O OCAJIKA. [1K-4.3 I1K-
HnTencuduxanus padoTbl 4.6 1IK-4.7
COOPY’KEHUH 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 K- JI1.5J12.2
KoncTpykimu ckopbIx (GUIBTPOB, 1.6 TIK-1.7 J12.3
pacnpeeNuTeNbHbBIE IPCHAKHBIC ITK-2.2 TTK- J12.4J13.2
CHUCTEMBI. J[ByXIOTOYHEIE 241IK-2.5 | D233 34 26
(UITBTPBI, CBEPXCKOPEIE. IK-2.6 IIK-

KoHcTpykin HamopHbIX 2.91IK-3.2
(UITBTPOB C 3EPHUCTOM 3arpy3KOH. ITK-3.4 T1K-
/Cp/ 3.7 TIK-3.8
[K-4.2 TIK-

4.7

10.9 CamocTosreinbHas paboTta 6. ITK-1.2 TTK- JIT.1JI1.3 IK-3
Pa3paboTka BOTOOYHCTHBIX 1.3 TIK-1.5 JI1.4
KOMIIJIEKCOB [K-1.6 ITK- JI1.5J12.2
Pa3paboTka BEICOTHOH CXeMbl 1.7 TIK-2.3 J12.3
BOJIOOYHMCTHOTO KOMILJIEKCA. ITK-2.5 TIK- J12.4J13.2
IInomanaxa cTanumu 2.6 1IK-2.8 | 323235436
BOJOMOATOTOBKU. OOBEMHO- [K-3.4 TIK-

IJIAHUPOBOYHBIC PEIICHUS, 3.8 TIK-4.3
KOMMYHHKAIIHH.

BcnomoraTenbHbIe COOPYKEHUS.

/Cp/

10.10 CamocTrosTenbHas padbota 7. ITK-1.1 K- JIT.1JI1.3 TK-2
OnTumusanus paboThl 1.3 IIK-1.5 JI1.4
BOJIOOYUCTHBIX KOMIIJIEKCOB [TK-1.6 TIK- JI1.5J12.2
OntuMusanus OTAEIbHBIX 1.7 1IK-2.2 J12.3
TEXHOJIOTUYECKUX MPOIECCOB I1K-2.5 TIK- J12.4J13.2
OuuCTKU BoAblL. V3yueHue 2.6IIK-2.8 | D233 34 26
MIPUMEPOB ONTUMH3AINN PaOOTHI IK-3.2 IIK-

BOJOOYUCTHBIX KOMILIEKCOB. 3.4 IT1IK-3.7
CucreMbl aBTOMaTHYECKOTO ITK-4.2 TIK-
yIpaBlIeHUs BOLOOYUCTHON 4.6

CTaHLIMEMN.

/Cp/

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




11.1 Jlexuus 4. MemOpanHbie IIK-1.1 IIK- JI1.1 JI11.3 [1K-2
TEXHOJIOTUH B BOJAOIIOATOTOBKE 1.3 IIK-1.5 JI11.4
IIporneccbr MeMOpaHHOTO ITK-1.6 ITK- JI1.5J12.2
pasneneHus: o0IIre CBEeCHNS, 1.7 TIK-2.1 237124
KIaccuuKarys, 001acTb [IK-2.2 TIK- | 3 D4 D5 D6
npuMeHeHust. MaTtepuaibl s 2.31IK-2.4
H3TOTOBJICHUST MEMOpaH 1 UX [TK-2.5 K-
cBoiicTBa. TexHoIOrHMuecKue 2.71TIK-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. Bogo- 4.2
OUHUCTHBIE KOMILIEKCHI ¢

HCIIONIF30BaHHEM 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/ATOTOBKE MK-2.1 K- JI1.5712.2
PaccmaTpuBaroTcs pa3iuuHbie 2.3 TIK-2.7 J12.3
KOHCTPYKLIUU U BapUAHThI IK-3.3 TIK- J12.4J713.2
KOMIIOHOBKH MEMOpPaHHBIX 3.6IIK-3.8 [ 922324 36
yCcTaHOBOK. J{J1s1 3a1aHHOTO [1K-4.1 TIK-

KavecTBa BOJIbI MOIOUpAETCs 4.2 T1K-4.3
TEXHOJIOTUYECKAS] CXEMA, [1K-4.4 T1K-
BBIOMpAETCsI pesKuUM paboThI U 4.5 TIK-4.6
BBINOJIHSAETCS pacyeT [1K-4.7
VIbTpadUIIbTPATUOHHON

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- JI1.5J12.2
Marepuansl AJ11 U3rOTOBJIEHUS 1.7 TIK-2.3 J2.3
MeMOpaH U UX CBOWCTBA. ITK-2.5 TIK- J12.4J13.2
[TomyueHne CUHTETUYECKUX 2.6IIK-2.7 | 12233935
MeMOpan. TpaHciopT B I1K-3.3 K- 36
MeMOpaHax: Kiaccuukanus, 3.4 TIK-3.6
JBUXKYyIIMe cuiibl. HepaBHOBeCHast ITK-3.7 I1K-
TepMOJMHAMUKa. TpaHCHOpT uepes 3.8 [IK-4.1
nopucTsie MeMOpaHsl. OLeHka [K-4.3

KayecTBa UCXOIHOM BOJIBI,
IToJJaBaeMoi Ha MeMOpaHHBIE
ycranoBku. [IpeaBapuTenpHast
00paboTka BOIbL, IOZAaBaeMON Ha
MEMOpaHHBIC YCTaHOBKH.
OCHOBHOE U BCIIOMOTaTEIHHOE
o0opyaoBaHre MEMOPaHHBIX
YCTaHOBOK.

/Cp/

Pa3znes 12. Tema S. IlosTOpHOE
HCNOJIb30BaHHE IPOMBIBHBIX BOJ
u 00padoTKa 0CaaKOB
BOJONPOBOJAHBIX CTAHIUA




12.1 Jlexuus 5. [ToBropHOE MK-1.1 K- JI.1J11.2 [K-2
HCII0JIb30BaHNE TIPOMBIBHBIX BOJ| 1 1.2 TIK-1.4 JI1.3J11.4
00paboTKa 0CaTKOB BOJO- IIK-1.6 TIK- JI1.5712.2
TIPOBOJHBIX CTAHIIUH 1.7 1IK-2.1 JI2.3J12.4
BrnusiHue kauecTBa NPOMBIBHBIX [K-2.2TIK- | 33 24 D5 26
BOJI Ha BOJIOUCTOYHHKH U paboTy 2.3TIK-2.5
OUYHCTHBIX COOPYKEHHH. [TK-2.6 I1K-
TexHOMOTrMUECKUe CXeMbI U COCTaB 2.8 TIK-2.9
coopyxeHuil. EctecTtBeHHbIE 1 ITK-3.3 T1K-

HCKYCCTBEHHBIE METO/BI 3.71IK-4.2
00pabOTKH OCATKOB. 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- JI1.5J12.2
JIis pa3nmuaHBIX cXeM 00paboTKI 1.6 TIK-2.4 JI2.3
TIOBEPXHOCTHBIX BOJ MIPUBOJUTCS IK-2.5 IIK- J12.4J13.2
TIPU-MEP pacyeTa CUCTEMbI 2.6 1IK-2.7 | 3233 24 56
TIOBTOPHOTO HCIIOIB30BaHUS ITK-2.8 T1K-

IIPOMBIBHBIX BOJ| CKOPBIX 2.91IK-3.6
¢unbTpos. [IpuBoasaTcs npuMepsl [K-3.7
pacyeToB 1 noJdopa coopyKeHui

o 00paboTKe ocaika: pe3epByapsl

-YCPEIHHUTENH, CTYCTUTEIH,

ueHTpUpyru, GUIBTPHI-IPECCHI.

Mp/

12.3 IIpakruueckoe 3ansitue 12. ITK-1.4 T1K- JIT.1JI1.2 TK-2
Onrumuzarys paboTsl 1.51IK-1.6 JI1.3 J11.4
BOJOOYUCTHBIX KOMILIEKCOB I1K-1.7 TIK- JI1.5J12.2
TIpuBOMTCS KOHKPETHBIN MTPUMED 2.1TIK-2.2 JI2.3
peueHns 3a1a41 ONTUMH3ALI IK-2.3 IIK- J12.4713.2
paboTHI COOpPYKEHUIT 2.6 IIK-2.7 | D233 2426
BOJOOYHCTHOIO KOMILIEKCA: I1K-3.2 T1K-

ITOCTPOEHHE CTPYKTYPHOU OJIIOK- 3.3 IK-3.7
CXEMBI, BEIOOD yTIPaBIIEMBIX I1K-4.4 TIK-
MIePEMEHHBIX U aHAJIM3 UX BIHUSHUSL 4.5 TIK-4.6
Ha KpUTEPUH ONITUMM3ALIUY. [1K-4.7
Mp/

Pazpnen 13. Tema 6.

Ode33apakuBanue MPUPOIHBIX

BOJL

13.1 Jlexius 6. O6e33apaxruBaHue ITK-1.2 TIK- JIT.1JI1.3 [TK-2
TIPUPOJIHBIX BOJ 1.4 TIK-1.5 JI1.4
MeToabl, XapaKTepUCTUKH, IIK-1.7 IIK- JI1.5J12.2
YCJIOBUS IPUMEHEHUS, 2.1 TIK-2.4 J2.3J12.4
JIOCTOMHCTBA U HEJAOCTATKHU. IK-2.6 IIK- | 33 94 55 26
X1opupoBaHue, XUMHU3M 2.8 IIK-2.9
nponecca. ['unoxnopur, Cxema [K-3.2 TIK-

MOJIy4€HHUs1, IPUMEHEHHE. 3.41IK-3.6
OzonupoBanue. Y ®-o6mydeHue. IK-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€33apakKiBaHuUs 1.3 TIK-1.6 JI1.4 IK-3
BOJIBI IIK-1.7 TIK- JI1.5J12.2
IIpuBoasATCs XapakrepUCTUKU 2.11IK-2.2 J12.3
MeToa 00e33apakuBaHMs BOJIBI [1K-2.3 TIK- J12.4J13.2
030HOM, CBEJICHHSI 00 030HATOpPAX, 251IK-2.6 | D233 34 56
NIPUMEHSIEMBIX B OT€UECTBEHHOM U IK-2.8 IIK-
3apy0Oe:KHOM MPaKTHKE. 2.9T1IK-3.2
IIpuBoauTCSst MpuMep BBIOOPA J103bI ITK-3.6 I1K-
030HA IS IEPBUYHOTO 3.7TIK-3.8
(BTOPHYHOTO) 030HHPOBAHNS, I1K-4.1 IIK-
pacyer KoJM4YecTBa 030Ha, 4.2 TIK-4.3
HEOOXOIMMOTO ISt I1K-4.5 TIK-
00e33apaKUBaHUs BOJIBI, 4.6
MIPOU3BOIUTCS OJ00p 030HATOpA
U pacyeT CUCTEMBbI OCYIIKU
Bo3ayxa. Tak e mpOou3BOJUTCS
pacueT KOHTaKTHOW KaMephl U
YCTpPOICTB pacnpezesieHus 1
JCTIEPTUPOBAHUS 030HO -

BO3/YIIHONM 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 ITK-3
BOJIBI I1K-2.2 TIK- JI1.5J12.2
X10paTOpHBIE yCTAHOBKU. 2.3 1IK-2.4 J12.3
KoHcTpykiuu yctaHOBOK [IK-2.5 TIK- J12.4J713.2
XJIOPUPOBAHUS BOJIBI KUKIUM 2.7 TIK-2.8 92 93 D4 D6
XJIOPOM, THIIOXJIOPUTOM HATPHUS U IK-2.9 IIK-

KaJbLUs, JUOKCHOM XJIOpa. 3.3IIK-3.6
0O0e33apakuBaHUE BOJIBI I1K-3.7 TIK-
VIbTPadUOTIETOBBIM 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 IToxroroBka u cada IIK-1.1 IIK- JI1.1J11.2 K

3a4éra /3a4uét/ 1.2 TIK-1.3 J1.3711.4
IK-1.4 TIK- JI1.5J12.2
1.5TIK-1.6 J2.3J12.4
MK-1.7 IIK- JI2.5J13.1
2.1 TIK-2.2 JI3.2
MK-2.3TIK- | 513223 54
2.4 TIK-2.5 25026
[K-2.6 TIK-
2.7 TIK-2.8
IK-2.9 TIK-
321K-3.3
I1K-3.4 TIK-
3.6 I1K-3.7
IK-3.8 TIK-
4.1 1IK-4.2
I1K-4.3 TIK-
4.4 TIK-4.5
[TK-4.6 TIK-
4.7

6. ®OH/I OHEHOYHbIX CPEJICTB

6.1. KoHTpoJibHbIE BONPOCHI M 3aJaHUS

KOHTPOJIbHBIE BOITPOCHI 1 3AJAHW A AJIS ITPOBEAEHM I KOHTPOJIAL U ITPOMEXYTOYHOU ATTECTALIMN:

Tekyuii KOHTPOJIb 3HAHUH MaruCTPAHTOB 110 OYHOU popMe 00yUeHHUS POBOAUTCS B COOTBETCTBUH C OANIbHO-PEHTHHIOBOH

CHCTeMOH OIICHKH 3HaHMH, BKITIOUaroIel B ceds mposenenne Texymero (TK) u mpomexyrounoro kortpois (I1K) no mucnumimse.
JU1sl KOHTPOJISI OCBOCHHS IPAKTHUCCKUX 3HAHUH B TEUCHUE CEMECTPA MPOBOISATCS TEKYIIUH KOHTPOJIB 10 Pe3yIbTaTaM IMPOBEACHHUS
NPaKTHYECKUX 3aHATHI U CAMOCTOSITEIIBHOTO BBIIIOJHEHHUS PAa3/IeNoB HHANBHAYAIbHBIX 33/IaHUH.




®opmamu TK SBISIOTCS: OIEHKA BBITIOJIHEHHBIX Pa3/IelIOB HHIUBUAYaIbHBIX 3aJaHUH (IMChMEHHBIX paboT), YCTHBIH OIIpoc Ha MO
TeMe ayAUTOPHOTO 3aHSITHUSI.

KommgecTBO TeKymux KOHTPOIIEH 10 AUCIMIUIMHE B CEMECTpe ornpernersiercs kadeapoil u cocrapiseT, kak npasmio, Tpu (TK1,
TK2, TK-3).

B xone npomexyTtounoro koutpoist (IIK) mpoBepsitorest TeopeTrueckre 3HaHus o0ydaronmxcs. JJaHHbIi KOHTPOJIb TPOBOJAUTCS 110
paznenam (MoOyJIsSiIM) TMCHUIUIMHEI 3 pa3a B Tedenue cemectpa (1K1, I1IK2, TTIK3).

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

- 17151 KOHTPOJISI OCBOCHUS TEOPETHUUECKUX 3HAHUI B TEUECHUH ceMecTpa npoBoasrcs 3 npomexytounbix kontposst (ITK-1, TTK-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 npomekyrouHoro kourposs I1K 1:

1. CocTaB ¥ CBOMCTBA CTOYHBIX BOJI.

2. TexHOTeHHbIE UCTOUHUKH 3arpsI3HEHNUS.

3. Knaccuduxanus 3arpss3HEHHH CTOYHBIX BOJ U METObI UX U3BJICUCHHUS.

4. Knmacchbl BpeIHBIX ()aKTOPOB CTOYHBIX BOJI.

5. OcHoBHbIe nonoxenus: «[IpaBuiT 0XpaHbl BOJOEMOB OT 3arpsi3HEHUH CTOYHBIME BOJIaMHU.

6. YCnoBus CITyCKa CTOYHBIX BOJI B BOZOeMbl. HOpMaTHBBI KauecTBa BOJIbI BOJOEMOB MUTHEBOTO U KyJIbTYPHO-OBITOBOTO
BO/JIOIOJIE30BaHMS.

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

9. OxpaHa BOI0EMOB OT 3arpsi3HEHHI CTOYHBIMU BoJamH (naiite onpenenenue mnokazarensiM [TIK, ITAC, JIIIB, ux pacyer).
10. OnpeneneHre HEOOXOAUMOM CTETIEHN OYUCTKHA CTOYHBIX BOJ| IO OCHOBHBIM ITOKa3aTEIsIM.

11. CamoountieHre BogoemMa U GakTopsbl, BIUSIONINE Ha TPOIIECC.

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

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

14. Munepanu3anus 3arpsisHenni. [Ipornecchbl HUTPUPHUKAITUH U ISHUTPHU(PHUKAIIMHA B OYHCTKE CTOYHBIX BOJI.

15. 3agaun OYHNCTKH CTOYHBIX BOA. [Ipomeccsl, Hcmobp3yeMble PR 00pab0oTKe CTOYHBIX BOJ.

16. MeToabl 0OUYUCTKH CTOYHBIX BOJ. OCHOBHBIE CXEMBI OUHUCTKH.

Teoperuueckuii MaTepuan npomeKyrouHoro kourposns I1K 2:

. OU3UKO-XUMHUYECKHE TEXHOJIOTHH U allapaThl ISl OYUUCTKU CTOUHBIX BOI.

. OCHOBBI (PM3UKO-XMMHYECKOW OYHCTKH CTOYHBIX BOA. METONBI YAATICHHUS U3 CTOYHBIX BOJ OTAEIBHBIX KOMIIOHEHTOB.
. TeopeTnueckie 0CHOBBI OMOJIOTHYECKOI OUHUCTKA B CBOOOTHOM O00BEME.

. AKTHBHBI{ WJI, COCTAaB U OCHOBHBIE (Da3bl €ro pa3BUTHA. 3HAUEHHUE Il OYMCTKH CTOYHBIX BOJ.

. TexHoJIornuecKrue cXeMbl OUUCTKU CTOKOB B a3POTEHKAX.

. AdpoTteHkH, K1accu(puKanus, OCHOBHBIE CXEMBI Pa0OTHI.

. KoHCTpyKunu a’poTeHKOB, MpUHIKT paboTHI U pacuéra.

. CucteMbl a’palnny WIOBBIX CMecel B adpoTeHkax. OCHOBHBIC HANPABJICHHS HHTCHCU(DHUKAIIUY PAOOTHI adpaliiOHHBIX
COOPYKEHHI.

9. buonoruyeckue npyasl JOOUUCTKA CTOUHBIX BOJI C €CTECTBEHHOM U MCKyCCTBEHHOM aspaluei.

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

11. ®unbTpsI ¢ 3epHUCTOI 3arpy3Koit. Kimaccudukarus, KOHCTPYKITUH.

12. CopOrrioHHbIe MeTOAMKA U (hrioTanus. OCHOBHBIE CXEMBI OUHCTKH.

13. MeToab! HACBIIIEHUS OYHIIEHHBIX CTOYHBIX BOJ KHCIOPOOM.

14. DKoIOro-3KOHOMHUYECKas OLIEHKA COBPEMEHHBIX TEXHOJIOTUH OUUCTKU CTOUYHBIX BOJI.

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

16. Ber6op merona 00e3BpeKUBAaHIS 3aTPA3HEHNI CTOYHBIX BOJ.

17. HHOBaIIMOHHBIE TEXHOJIOTUH OYHUCTKHA CTOUHBIX BOJI, CXEMBI, 00J1aCTh IPUMEHEHUSL.

18. OGe33apaxuBaHUE CTOYHBIX BOJI. OCHOBHBIC METOBI X TOCTOMHCTBA M HEJOCTATKH.

19. TlpoexTupoBaHue NIEKTPOIU3HON YCTAaHOBKH, JOCTOMHCTBA U HEIOCTATKU MeToa. BogHo-coneBoe X0341CTBO, yCTAaHOBKA
JekapOOHMU3AIY BOABI, SJIEKTPOIU3HBINH MOIY/Ib, OCHOBHBIE ITOJIOXKEHHS 1O pac-4eTy.

20. HageskHOCTh (pyHKIIMOHUPOBAHUSI KOMILICKCOB OYUCTKH CTOYHBIX BOJI. OIICHKa CTaOMIBHOCTH M 9KOJIOTUYECKOH HaJIeKHOCTH
OYHCTHBIX KOMITJICKCOB.

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

22. TInaH Tpacchl OYUCTHBIX COOPYKEHUH, BHY TPUILIOIAI0YHbIE KOMMYHHUKALIUH.
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Texymuil KOHTPOIIb 1:
Pemenue 3amaq

3amaua 1. Ompenenuts pacuyerHslie pacxonsl KOC.




3agaua 2. PaccunTaTh KOHIEHTPAIMU 3aTPA3HEHUI CTOYHBIX BOJ.

3anaua 3. OnpenenuTb HEOOXOAUMBIE CTENIEHU OUYUCTKUA CTOYHBIX BOJ.

3amada 4. [TomoOpaTh TEXHOJIOTHUIO OYUCTKH CTOYHBIX BOJI.
3agaga 5. Paccunrars OMonOrHUecKie Ipyabl ITyOOKOH JOOUHCTKH C €CTECTBEHHOM a’paliell Ipy CIeIyIOMNX HCXOHBIX JaHHBIX:
cpenHuii CyTOUHBIHN pacxon cTtouHblx Box 60000 m3/cyt; BIIKnonn nocrynaronmx cTounbix Bog 20mr/it; Tpedyemas BITKmomn
OYUINEHHOHN BOABI 6 MI/J; CpelHss TeMIepaTypa CTOUHbIX Bo JieToM 20°C; 3umoit 11°C.
3amaga 6. Paccunrats Omosormdeckie npyasl ITyOOKOH JOOUNCTKH ¢ HCKYCCTBEHHOH adpanneil mpH CIeIyIONIIX HCXOIHBIX
JAHHBIX: CPEIHUIT CyTOUHBIN pacxo] cTo9HBIX BoA 67200 m3/cyT; BIIKnonx noctynaronmx CTOUHbIX BoJ 15 Mr/m; Tpebyemas
BITKmosH o4nIeHHON BOBI 7 MI/JT; CPEIHss TEMITEpaTypa CTOYHBIX BOJ B myAax 3umon 4°C.

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

Texyumnii 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 BIIKmoms ounimeHHOM BOBI
15 mr/m; 1,4,
3anaua 2. PaccunraTs BeICOKOHArpy»)aeMblii 6MOQMIBTP (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 BITKmonH, ounienHoit Bogs! 15 MI/m; cpeaHss TeMIepaTypa CTOYHBIX BOJ
sumort 9,3°C.

3amgaga 3. PaccunTare KanenbHBIH OMO(UIBTP MPH CIETYIOMNX HCXOJHBIX NAHHBIX: Pacxox cTouHBIX Box 900 m3/cyT.,
BITKnonx moctymatomux cTogHbIX Box 200 mr/m; TpeGyemas BITKmomH ounmenHo#t Boasl 18 Mr/m; cpemHss TemmepaTypa
CTOYHBIX BoA 3uMoii 8°C, cpeaHe-To10Bast TeMIiepatypa Bo3ayxa 5°C.

3amada 4. PaccuuTarh a3poOTeHKU-HUTPU(DUKATOPHI TIPU CIEAYIOINX UCXOAHBIX JaHHBIX: Pacxo] CTOYHBIX Boj 12000
M3/CyT., comepKaHIe aMMOHUIHHOTO a30Ta B HcxoxHOH Bose Ca=150 mr/m, B ounmennoit Ct=3 mr/mn, Temneparypa 20 °C, 3HaueHHE
pH=8.4, KoHLIeHTpaIH PAaCTBOPEHHOTO KICIOPO-Aa 4 MI/I.

3anaua 5. Paccunrarh a’3poOHBIA cTaOMIM3aTOP aKTMBHOTO MJIa NPH CIEAYIOLIMX MCXOAHBIX JaHHbIX: KonmuectBo mia 10
T/cyT, KoHIeHTparws Ca=6 /11, 30J1pHOCTE S=25%, pacxox Q=1666, m3/cyT.

Texymuit KOHTPOIIB 3:
Bomnpocs! it 3anuTs! 1abopaTtopHO# paboTsl 1. "M3ydeHne KWHEeTHKH CEJMMEHTAIINH B3BEIIEHHBIX BEIIeCTB'":

1. Henb 1 3amaun 1abopaTopHOil paOboTHI.

2. JJaboparopHoe 000pyI0BaHKE MPUMEHsIEMOE B padoTe.

3. Omnucanne 1ab0paToOpHOIl yCTAaHOBKH.

4. Iopspok mpoBeeHus paboTHI.

5. BeiBozbl 110 3 eKTy ocaxxaeHus YacTull.

6. B uéMm 3axmroyaeTcst aHAIU3 HAXOXKACHHUS CKOPOCTH OCEaHMUS U BCIUIBIBAHHS B3BEIICHHBIX YaCTHII.
7. Jaiite onpenenenue 3akoHy CTOKca.

Bormpocs! mutst 3ammuTs! 1abopaTtopHOH padoTs! 2. " OYHCTKA CTOYHBIX BOJ METOJIOM OTCTaWBaHUSA'.

1. Lenp 1 3agauun 1a00paTOPHOM PabOTHI.

2. JlaboparopHoe 000pyI0BaHHE IPUMEHIEMOE B padoTe.

3. Omncanme 1abopaTOpHOI yCTAaHOBKH.

4. Ilopsanok npoBeaeH:us pabOThIL.

5. Kaxkoii 53¢ ekt 0UNCTKN MOTyUHIICs JUIst KaXKIOHM ITyOHHBI OTCTauBaHMS.

6. JlaiiTe onMcaHue TEXHOJIOTHH MEXaHHUECKON OYHNCTKA CTOKOB.

7. Kax onpenensercs 00bEM OTCTOWHHKA U BPEMsI OTCTAaMBAHHS CTOYHBIX BO.

Bomnpock! 1ist 3amuThl 1abopaTopHoit padboThl 3. "OYKCcTKa CTOYHBIX BOJ METOZOM YIIbTpaduibTpanuu’.

. lens u 3agaun 1ab0paTopHOI pabOTHI.

. JJaboparopHoe 000pyIOBaHHE IPHMEHIEMOE B padoTe.

. Oncanue 1a00paToOpHON YCTAHOBKH.

. [Mopsimok mpoBeneHust pabOTHI.

. BBIBOZIBI 1O IPOHUIIAEMOCTH U CENIEKTUBHOCTH MEMOpaH.

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

. Hatite xnaccudukariro MeMOpaH.

. TpeGoBanus, mpeabsABIsAeMbIe K Ka4eCTBY BOABI II0aBaceMOH Ha 0OpaTHBII ocMoC.
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Bormpocs! st 3ammTs! 1abopatopHoi padoTs! 4. "OYrcTKa CTOYHBIX BOJ METOIOM KOATryIISIHHA .

1. Lens 1 3agauun 1a00paTOpHO PabOTHI.




2. JIaboparopHoe 060pyI0BaHKE IPUMEHsAEMOE B paboTe.

3. Onucanue 1a60paTOpPHON YCTAaHOBKHU.

4. Tlopsmok mpoBeeHMsI pabOTHI.

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

6. OnpeneneHue KOaryJsluy U e€ CTauu.

7. Kakue napamerpsl BIMSIOT Ha IPAaBUIIBHBINA 110100 H03bI KOAryJIsIHTA.
8. Kakoll KoaryJsiHT UCIOJIb3YIOT AJISL OYUCTKH CTOYHBIX BOJ.

Bormpock! 1151 3a1uThl 1abopaTtopHoit padotel 5. "MoaenupoBanue padoTsl OnoduiasTpa”.

. lens u 3agaun 1ab0paTOpHOI pabOTHI.

. JJaboparopHoe 000pyAoBaHHE IPUMEHAEMOE B paboTe.

. Onncanue 1abopaTopHON YCTAHOBKH.

. [Mopsimok mpoBeneHust pabOTHI.

. IIpoananu3upyiTe KauecTBO MOIy4eHHOro cToka 10 BIIK 1 B3BELIEHHBIM BEILIECTBAM.
. KoHerpykuust 1 npuHIMN paboThl GHOIOTHYECKOro QUIbTpa.

. Kimaccuguxarms 6nonormueckix GUIBTPOB.

. IIpuaIun paboTel GHOIOTHYECKON TIIEHKH.
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Bormpocs! 1uist 3amuTel 1abopaTopHoi paboThl 6. "MonenupoBaHue pabOTH a3pOTEHKA-CMECUTENs "

. lens u 3agaun 1ab0paToOpHOI pabOTHI.

. JJaboparopHoe 000pyIOBaHHE IPHUMEHIEMOE B padoTe.

. Oncanue 1ab0paToOpHON YCTAHOBKH.

. [Mopsimok mpoBeneHust pabOTHI.

. Mepsl 6e30nacHOCTH MPH NMPOBEACHUH Ja00paTopHON pabOTHI.

. IIpoananusupyite kauecTBO MoIy4eHHOro croka o BITK u B3BelIEHHBIM BEILIECTBAM.
. KoHCTpyKums n npuHIMI paboTH a3pOTEHKA-CMECHTEIS.

. Knaccuguxarms a3poTeHKoB.

. JaiiTe onpeneneHus Harpy3Ku Ha WJl.
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Bompocs! urs 3anuTs! 1abopatopHO# paboTs! 7. "MonenupoBaHue paboTel METaHTCHKA. "

1. Lens 1 3anaun 1abopaTopHOi pabOTHI.

2. JJaboparopHOe 000pyI0BaHKE MPUMEHsAEMOE B padorTe.
3. Omnucanne 1ab0paToOpHOIl yCTAaHOBKU.

4. ITopsinok npoBeneHus: paboThI.

5. BBIBOJIBI TIO paboTe.

6. KoHCTpyKIUst 1 MpUHOKTI pabOTH METAaHTEHKA.

7. @a3bl ¥ peKUMBI COpaKUBaHUS B METaHTEKE.

8. Mepsl IpeJoCTOPOKHOCTH MPU pabOTe METAaHTEHKA.

HTOroBblil KOHTPOIb 3K3aMEH :

. CocTaB U CBOMCTBa CTOYHBIX BOJI.

. TeXHOTeHHbIE HCTOYHUKH 3arpsI3HEHMS.

. Knaccuguxanus 3arps3HeHui CTOYHBIX BOA U METOJIBI UX U3BJICUEHHUS.

. Kitacchl BpeTHBIX (haKTOpOB CTOYHBIX BOI.

. OcHoBHBIE TONTOKeHMSI «[IpaBHIT OXpaHBI BOJIOEMOB OT 3arpsI3HEHUN CTOYHBIMHU BOJAMU

. YcnoBus CrycKa CTOYHBIX BOJ B BOAOeMbl. HopMaTHBBI KauecTBa BOJIBI BOJOEMOB MUTHEBOTO U KyJILTYPHO-OBITOBOTO
BOJIOTI0JIb30BaHHUSI.

7. YCIoBHUs CITyCKa CTOYHBIX BOJT B BOJOeMbl. HOpMaTHBBI KauecTBa BOJIBI BOJIOEMOB PHIOOXO3SIHICTBEHHOTO BOJIOTIONIL30BAHNSI.
8. Kputepuu olLieHKH 3arpsi3HEHHOCTH CTOKOB.

9. OxpaHa BOI0EMOB OT 3arpsi3HEHHI CTOYHBIMU BojamH (naiite onpenenenue nokazarensiM [TK, ITAC, JIIIB, ux pacyer).
10. OnpenencHue HEOOXOMMOW CTEIIEHH OYMCTKA CTOYHBIX BOJ| [0 OCHOBHBIM ITOKA3aTEIISIM.

11. Camoountienre BogoemMa U GakTopsbl, BIUSIONINE Ha TPOIIECC.

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

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

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

15. 3agaun OYHNCTKH CTOYHBIX BOA. [Ipomeccsl, Hcmoabp3yeMble PR 00paboTKe CTOYHBIX BOJ.

16. MeToabl OUYUCTKH CTOYHBIX BOA. OCHOBHBIE CXEMBI OUHUCTKH.

17. ®U3UKO-XUMUYECKHE TEXHOJIIOTHH U aIllapaThl sl OUUCTKUA CTOYHBIX BOJ.

18. OcHOBHI (PU3UKO-XUMHYECKOW OYUCTKU CTOYHBIX BOJ. METOJIbI yIAIEHUS U3 CTOYHBIX BOJI OTJCIBHBIX KOMIIOHEHTOB.
19. TeopeTuueckue OCHOBBI OMOTOTHUYECKOH OUHCTKH B CBOOOTHOM 00BEME.

20. AKTUBHBIH WJI, COCTaB U OCHOBHBIE (pa3bl €ro pa3BUTHs. 3HaUCHHUE JUISI OUUCTKU CTOYHBIX BOJI.

21. TexHOJIOTHMYECKHE CXEMbI OYHCTKU CTOKOB B a3POTEHKAX.

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

23. KoHCTpYKIIMH a3pOTEHKOB, IPUHIUI PaOOTHI U pacuéTa.
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24. CucteMsl a’paliliil MIOBBIX CMecel B adpoTeHKaX. OCHOBHBIC HaNPaBICHUSI MHTEHCU(HUKAIIUY 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 (hrioTanus. OCHOBHBIC CXEMbI OUHCTKH.

29. MeTozb! HaChILIEHUS OYUIICHHBIX CTOYHBIX BOJ KUCIOPOIOM.

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

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

32. Berbop mMeTona 00e3BpeKIUBAaHIA 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, TIOCTOMHCTBA M HEJJOCTATKU MeToa. BoaHo-coneBoe X03s1CTBO, ycTaHOBKA
JIeKapOOHM3AINH BOAKI, 33JIEKTPOIIE3HBII MOYIIb, OCHOBHBIC ITOJIOKEHHS TI0 PacdeTy.

36. HagesxHOCTh (pyHKITHOHMPOBAHUS KOMIIJIEKCOB OUUCTKH CTOUHBIX BOJ. OIleHKa CTAOMIBHOCTH M 9KOJIOTHYECKOH HAJIeKHOCTH
OYMCTHBIX KOMITJIEKCOB.

37. BeicoTHas cxema JBMKEHHSI CTOUHBIX BOJ 110 coopykenusMm KOC, Ha3HaueHue, MPUHIIKIT TOCTPOCHHUS.

38. IlnaH Tpacchl OUUCTHBIX COOPYKEHUH, BHYTPUILIOIIAL0YHbIE KOMMYHUKALIUY.

HTOroBeIil KOHTPOJIH N0 HUCHUILIHHE "CHCTEMBI U COOPYKEHUSI OYHCTKA IIPHPOAHBIX H CTOYHBIX BOX" TIPOBOJHUTCS B (hopMe
HK3aMeHa!

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

- OIIEHKA «XOPOIIO» BEICTABIAETCS MATUCTPAHTY, €CIIM OH HaOpasl 1o NToraM OalIbHO- PEHTHHTOBOM CHCTEMEI 3a cemecTp 75 — 89
0aJII0B;

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

- OLIEHKA «HEYIOBIETBOPUTEIHHOY» BBICTABIISICTCSI MATHCTPAHTY, €CIIM OH HaOpall o UToraM 0aTbHO- PEHTHHIOBOM CHCTEMSI 32
cemecTp MeHee 60 6aIoB.

1. OHEHOYHBIE CPEJICTBA TEKVIIIEI'O KOHTPOJIA:

- TECTBI WJIM OWJIETHI JUIs TPOBeieHUs npoMexyTodHoro koHtpois (ITK). Xpausatces B OymakHOM BHJie Ha COOTBETCTBYIOLIEH
Kadenpe;

- pa3nensl HHANBUIYaNbHBIX 3aJaHN (IINChMEHHBIX PaboT) 00yJaronuxcs;

- JJOKIIaJi, COOOIIEHHeE 10 TeMe MPAKTUIECKOTO 3aHATHS;

- 33/1a4¥ U 33JaHHUs.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOUYHOM ATTECTALIMU:

- KOMIUIEKT OMJIETOB JJISt DK3aMEeHA. XPaHHUTCS B OyMakKHOM BHIE Ha COOTBETCTBYIOIIEeH Kadenpe. [lomiexxuT exeroqaoMy
OOHOBJICHHMIO U NEpeyTBEPIKACHUIO. YKCII0 BApHAHTOB OMIIETOB B KOMILIEKTE HE MEHEE YKMCJIa MAarHCTPAaHTOB Ha SK3aMeHe.

3 Cemectp
Teopernueckuii MaTepuan npomexyrodnoro kourpois 1K 1:

1. Xummdeckue mokaszaTelb kadecTBa Bojbl. Kimaccuukarms npupoassix Box (o O.A. Anekuny).

2. dusnueckue NoKa3aTell KauecTBa BOIBI.

3. OreHKa KauecTBa BOJIBI ISl XO3HCTBEHHO-IIUTHEBOTO BOIOCHA0XKEHHSI.

4. X¥IMHYECKII COCTaB IPUPOAHBIX BOA M (DaKTOPHI, BIUSIONINE Ha €T0 GOPMHPOBaHHE.

5. O6uras KIaccu(ukanus METo10B 00pabOTKH IPUPOIHBIX BOJ.

6. TexHONOTHYECKHE CXEMBI yIyUIIEHUs] KAUeCTBa BOJBI.

7. Kputepuu 115 BEIOOpa TEXHOJIOTHIECKON CXEMBI U COCTaBa COOpYeHHH. CHCTEMHBIH MOJIXO0/T K BBI-00PY BOJIOOYHCTHON
TEXHOJIOTUHL.

8. OCHOBHBIE peareHTHbIE CXEMBI YIIyUIlIeHHs] KaueCTBa BOJBL, IPUMEHAEMBIE B BOJOMOITOTOBKE.

9. bespeareHTHbIE CXEMBI TOATOTOBKH IPUPOJHON BOABI.

10. TeopeTnueckie OCHOBEI KOATyJISAIMN B3BECH B CBOOOTHOM 00BheMe BOJIBI, Kakue (DaKTOPHI BIMSIOT Ha IIPOIIECC KOAaTyIIAINH B
obbeme.

11. KoHTakTHas KoaryJsius, ee OTINYUTeNIbHbIE OCOOCHHOCTH.

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

13. MeToasl HHTEHCH(HKAIINHY TIPOIIecCca KOaryJIsIiy IpH 00paboTke MaJIOMyTHBIX, IIBETHBIX, XOJIOJHBIX BO.

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

15. OnOKyNAHTBL U UX POJIb B IPOLECCE YIYUIICHHUS KaUeCTBa BOJBL.

16. PearentHoe xo03s1iicTB0. CxeMbl, 000pyI0BaHUE U TPEOOBAHHS K YCTPOUCTBY.

17. CmecuTenu, kKaMmephl XJIONbeoOpa3oBaHUsl, KOHCTPYKLHUH U IIPUHLUIT pabOTHI.

18. PerynmupoBanune 3(pQpeKTHBHOCTH IIepEMENINBaHMS B CMECUTENIX M KaMepaX XJI0mbeoOpa3oBaHMUs.

19. TeopeTnyeckre OCHOBBI OCaXKJICHHUS B3BECH U3 BOJIbI OTCTABAHUEM.

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




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

22. PajnanbHble M TOHKOCIIOIHBIC OTCTOWHMKH. O0NacTh NPUMEHEHHUS, IPUHIUIT PabOTHI U pacyera.

23. TeopeTndecKkre OCHOBBI OCBETIICHHS BOJBI B CJIOE B3BEHIICHHOTO Ocajka. [IprHIHIT paboTH OCBETIIHTE-JICH.
24. OcBeTINTENH C B3BEIICHHBIM 0CaaKOM. [IpuHImI paboTs! 1 pacueTa. TeXHOIOTHYECKUE MOKA3aTeIH.

25. IlpuHuun paboThl U YCTPOWCTBO KOHTAKTHBIX OCBETIUTEIEH.

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

27. TeopeTnaeckne OCHOBEI OCBETICHHS BOIBI (DHIIBTPOBAHHUEM.

28. Knaccuguxkarus ¢uiasTpoB. Y caoBus Ux npuMmeHeHus. [lapameTps! GpunbTpoBaHus.

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

30. Cxopble GUIBTPHI U HX IPEHAKHBIC YCTPOHCTBA.

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

32. CymHocTb Teopuu puiabTpoBaHust MUHIA.

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

34. be3peareHTHOE OcBeTiIeHHE BOJbL. CyITHOCTB IIPOILECCa, CXEMBI U yCTaHOBKH.

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

36. Pereneparss M®. ['uapaBaruecKuil peIXIUTENb, IPUHIIAI paOOTHI K pacyera.

37. be3pearenTHas o0beMHast (putbTpanus. CyIIHOCTh, IPEUMYIIIECTBA H HEJOCTATKA. KOHCTPYKIIMY M IPHHITUIT paOOTHI
THAPOIMKIOHOB.

Teopernueckuit MaTepual mpomMexyTodnoro koutposs I1K 2:

1. ITporeccs MeMOPaHHOTO pa3/ieIeHHUs.

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

3. Ob6nacti npuMeHeHHsI 00PaTHOTO M MPSIMOTO 0CMOCA, HIEKTPOIUATN3a, MEMOPAHHOW JUCTHUIUISIIIUN B BOJOTIOATOTOBKE.
4. Marepwuabl HCIIOIB3yEeMbIe IS MUKPO-, YABTPa- M HAHOQMIIBTPALIMOHHBIX MEMOpaH, pa3Mepsl TIOP U 33/IeP>KUBAIOIIAS
CHOCOOHOCTH MaTepHAaOB.

5. TeXHOIOTUYECKUE CXEMBI OYHCTKU NMPHPOIHBIX BOJ C IPUMEHCHUEM METOJJOB MUKPO- U YIBTPa(QHIBTPAIIHH.

6. TeXHOIOTHUYECKHE CXeMbI OUYMCTKHU MPUPOTHBIX BOJ C IPUMEHEHUEM METOI0B HaHO(DHUIBTpAIUK 1 0OpPaTHOTO OCMOca.
7. KoHCTpyKInu MeMOpaHHBIX alllapaToB Ul yAbTpadHIbTPALIH H 00paTHOTO OCMOCa.

8.TpeboBanus MpeIbsABIsIEMbIC K BOJE MOCTYIAIOIICH Ha 00PaTHOOCMOTHYECKUE YCTAHOBKH.

9. [Ipuembl, HCTIOTB3yEMBIE JIJISI 3aIUTH 00PATHOOCMOTHYECKAX MEMOpaH OT 00pa30BaHUs KPHCTANTHYSCKUAX (OHMOIOTHICCKHX,
KOJIJIOMTHBIX, OPTAaHUUECKIX) OTJIOKECHUH. IHTMOUTOPEI 0cankooOpa3oBaHusI.

10. KoH1leHTpaimoHHast MOJspU3alusl, CIOCOOB! €€ CHIKEHHS.

11. CenekruBHOCTh MEMOpaH, €€ ONpe/esIeHuE.

12. Heo0X0MMOCTh JJOOYUCTKA BOAOTPOBOAHOM BOJIBI B 3JIAHUSX, TEXHOJIOTUH, TOCTOWHCTBA U HEIOCTATKH.

13. Kareropuu cTOKOB 00pa3yIOMIMXCSl HA CTAHIIUH BOJOIIOATOTOBKH.

14. 3arps3HeHus, CoepIKAIIUEcs B IPOMBIBHON BOJIE CKOPBIX (DMIIBTPOB M KOHTAKTHBIX OCBETIIUTEICH.

15. TexHomorngeckast cxeMa 00pabOTKH IPOMBIBHBIX BOJI (PHIIBTPOBAIBHBIX COOPYKEHHUH IPH OHOCTYIIEHIATOH 1
JIByXCTYTIEHYATON TEXHOJIOTHH OYHCTKH MPUPOIHBIX BOJ.

16. Bo3BpaTHble IPOMBIBHBIE BOJBI B TEXHOJIOTHH OUYUCTKU MPUPOTHBIX BOJI.

17. CpoiicTBa 0Ca/IKOB M3 OTCTOMHUKOB M OCBETIIUTENICH CO CJI0E€M B3BEILIEHHOTO OCaJIKa.

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

19. TexHonoruueckue cxeMbl 00pabOTKN U 00E3BOKUBAHHUS OCAIKOB.

20. YTunu3zanust 0CaJKoB CTaHIIMH BOJOMIOIATOTOBKH.

21. IlpuHUIUTIBI KOMITOHOBKH CTaHIIMH BOZOIOATOTOBKH.

22. OnTuMH3aIys TEXHOJIOTUYECKUX CXEM BOJIOTIOATOTOBKH.

23. Metoap! 06e33apakxuBaHusI BOJBL, UX IPEUMYIIECTBA U HEAOCTATKH.

24. Xn0opupoBaHHE BOJIbl, JOCTOMHCTBA U HEIOCTATKU METOJIA.

25. O30HIpPOBaHUE BOJIBI, XUMH3M Iporiecca. O0macTh MpUMEHEHHs, MPEUMYIIECTBA M HEJOCTATKH MpoIiecca.

26. YO-ne3undexuust Boabl. bakrepuinaHbie yCTaHOBKH, CXEMBI, TPUHIHUI Pa0OThI, TOCTOMHCTBA U HEJOCTATKH.

27. T'unoxjaopur, cxeMa IoJly4yeHusl, IpUMEeHEHHEe, YCTaHOBKH, JOCTOMHCTBA U HEIOCTATKU.

28. MeTopl HHTEHCH(UKAIIMHN TIPOIIECCOB 00e33apaknBaHusI.

Texymwuit koutposns TK-1:
Pemenue 3anau

3agava 1. [Ipu anamuse mpoO BOIBI M3 IMOBEPXHOCTHOTO 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 4rcio — 5000.
Onpenenutb HeOOXOAUMOCTD YIIYUIIeHUsT KauecTBa IMUTHEBON BOJIBI, METOIbI OUMCTKH.

3anmaua 2. [Ipu koarynsiuu BoAsl 00beMoM 10M3 HMCIOIB30BaH CEPHOKHUCIBIN anmoMuHui. [Ipu mpoOHOI Koarynsuu
YCTaHOBIICHO, YTO HAWITy4Inuii a(dekr Habmomaercs npu nodasnenun 4 mit 1% pactBopa xoarynsara 250 Mt Boasl. PaccumnraTs
HEOOXOIIMO€e KOJIMYECTBO CEPHOKUCIIOTO AFOMHHUS, HEOOXOMMO AJISI KOAryJIAINH YKa3aHHOTO 00beMa BOJIBI.

3agaua 3. Paccuntate HEOOXOAMMOE KOMHUYECTBO CYXOTO KOArylsHTa NpH ero xo3e 2,0 MI/I if yAaleHHs B3BELICHHBIX H
KOJUTOUAHBIX yacTul u3 500 J1 BOIEL.

3anaya 4. B 0,5 M3 pactBopa coaepxurcs 25 kr kaabIMHUPOoBaHHON 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/1; [110=2,24 mr 5k8/11. [IpoBEpUTH TOUHOCTH BHIMOJIHEHHSI aHAU3A.

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

3agaua 7. KagecTBO CHIpOH BOABI XapakrepusyeTcs cieayromumu faHHeIME : JK0=5 mr 3xs/1, XKu/k =2000 Mr >xs/I.
Onpexnenuts XKCa, XK u dKMg B mr sxs/11, eciu KO0/ KMg.

Texymuii kouTposs TK-2
Pemenue 3agau

3agaga 1. CkogbpKO KyOMYECKHX METPOB HYXKHO B3STh 25%-TO pacTBOpa MOBape€HHON COMM IUIOTHOCTEIO 1,19, 4T00BI
npurotoButs 10 M3 Oosee pa3daBIeHHOrO pacTBOPA ATOM CONM KOHIEHTpauuei 5% u /1.

3amada 2. B 1,5 M3 Boasl pactBopeno 0,015 T xnopuctoro Harpus. OnpeneinTh KOHIEHTPALKIO pacTBOpa B I/J1 U T
9KB/M3.

3anmaua 3. [Ipu aHanmm3e pevyHON BOABI YCTAHOBIEHO CIEAYIOIIEe ColepKaHue B Hell noHOB, Mr/a: Na+=52,2; Ca2+=574;
Mg2+=18,0; SO42-=161,8; C1-=35,0. Bbipa3uTh cOCTaB BOJbI B MI 9KB/II.

3amaga 4. [l BOIOOYNCTHOM CTaHIMU MPOU3BOAUTENBHOCTHIO 115000 M3/cyT mogoOparts 3IeKTposIn3epsl mpu
MIEPBUYHON 7103€ XJI0pa —SMI/JI., BTOPUYHOHN — 2 MI/JI.

3amaua 5. Paccunrarh y3en KMCIOTHOH AeKapOOHM3BLMM BOJbBI NPH CIEIYIOMINX MCXOAHBIX JaH-HBIX: pacxox Boasl 10
M3/4; MENIOYHOCTh BOABI MT KB/, yIENBbHBIA pacXo]] BO3yXa Ha aerazannio M3 Ha 1 M3 oOpabaThiBaeMOil BOJIBI;, BpeMs
JeTa3alil MUH.

3anaua 6. Paccunrarh cOJIEpPacTBOPUTENH IPH CYTOYHOM MOTPEOJICHUH THIIOXJIOPUTA HATPUsl Ha cTaHuuu 750 Kr 1mo
SKBHUBAJICHTHOMY XJIOpY MK 250 KT Ha Ka)KTOH U3 YETHIPEX 3JICKTPOIN3HBIX MOTy-Jeil. MakcnMalbHas TPON3BOAUTEIEHOCTD
OJTHOTO MOJYJIS IIpH €ro paboTe B GOpCHpOBaHHOM peskuMe 330 K 3KBHBAIEHTHOTO XJIOPa B CYTKH 110 ITACIIOPTHBIM JTAHHBIM.

3amaya 7. pacyeTHBIA PacXo]i OYHCTHBIX COOPY)KEHHH MOJTHOM Ononorudeckoit ounctkn Q=250000 m3/cyT, odMIcHHAS
ctounast Boga uMeet BITK=25 mr/n. PaccuntaTh MIOYIUIOTHUTEIH.

3agaua 8. PaccunTarh, Kakas 4acTh Mia 10 00BEMy ynansercs B BHAe (yraTa, H ONpeAeNNUTh KaeCTBO (yrara, eciu Ha
HEHTPU(DYTUPOBAHHE ITONACTCS WII BIAXHOCTBIO 96,8%. BrnasxkHOCTh 00€3B0KeHHOTO Mia 80%, 3 QeKTHBHOCTD 3a/1ePKAHUS
B3BEIICHHBIX BemecTB 28%.

3amaua 9. OueHnTe KauecTBO XJIOPUPOBAHUS BOJBI HA BOJONPOBOJHON CTaHIMM: MUKpOOHOE uncio — 50 B 1 mi, komu-
WHJIEKC — 2, OCTaTOYHBIN xJ10p — 0,7 Mr/1, 3anax xyiopHbIid 1 Oamt. JlaiiTe 3aKTi04eHHEe 0 BO3MOXKHOCTH UCTIOIBb30BaHMS BOJIBI.

Hrorosslii KOHTPOJIb 3a4ET:

1. Xumugeckue moka3atens kagecTa Boabl. Kiraccndukarms npupoaHsix Box (1o O.A. AnekuHy).

2. ®usnyeckue nokasaTesiM KauecTBa BOJIbI.

3. O1eHKa Ka4yecTBa BOJIBI IS XO3IHCTBEHHO-ITUTHEBOIO BOAOCHAOKEHU.

4. XuMu4ecKkuii coCTaB MPUPOAHBIX BOJ U (DaKTOPBI, BIUSOMINE HA €T0 (JOPMHUPOBAHHE.

5. O6mras wiaccuuKkamnus MeTo10B 00pabOTKN MPUPOIHBIX BOJL.

6. TexHOIOTHYECKHE CXEMBI yIyJIIeHUs] KauecTBa BOJBL.

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

8. OCHOBHBIE pPearcHTHbIE CXEMBI YITyUIICHHS KAUeCTBA BOJBI, IPUMCHIEMEIEC B BOJOIIOITOTOBKE.

9. be3peareHTHbBIE CXeMBbI IOATOTOBKU MPUPOTHON BOABIL.

10. TeopeTnueckre OCHOBBI KOAryJIsiiuK B3BECH B CBOOOIHOM 00bEME BOJIBI, Kakie (haKTOPbI BIUSIOT Ha HPOLECC KOATyJISINHY B
obbeme.

11. KoHTaKTHas KOAryJIsmus, ee OTIUIUTEeIbHbIE OCOOCHHOCTH.

12. ®akropsl, Baustonye Ha 3PGEKTUBHOCTh KOATYJISLIHH.

13. MeTo/pI MHTEHCH(HUKAINH MIPOIiecca KOATYIISINU ITPH 00pabOTKe MAJTOMYTHBIX, IBETHBIX, XOJOIHBIX BO.
14. PeareHTsl, IpUMEHAEMEBIEC TIPH PEareHTHOH 00pabOTKe BOJIBI, HX CBOMCTBA M XapaKTePUCTUKU, JOCTOMHCTBA, HEIOCTATKH,
COBPEMEHHBIE KOATYJISIHTHI.

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

16. PearentHoe xo3siicTBO. CXeMBI, 000pyI0BaHUE U TPEOOBAHHS K yCTPONUCTBY.

17. Cmecutenu, KaMephl XJI0be0oOpa30BaHUsI, KOHCTPYKIUH U IPUHINT PaOOTHL.

18. PerynupoBanue 3()(eKTHBHOCTH IIEPEMEIIMBAHNS B CMECUTEIISIX U KAMEPax XJI0MbeoOpa3oBaHusL.

19. TeopeTuueckue OCHOBBI OCAXKAECHUS B3BECH U3 BOJbl OTCTAUBAHUEM.

20. ITapaMeTps! BIUAIOMNE HA CKOPOCTh OCAXKCHUS YaCTHI B CBOOOTHOM 0OBEME.

21. Knaccudukauus OTCTORHUKOB U 00JIACTh UX MPUMEHEHHUS.

22. PapnanbHble M TOHKOCIIOIHBIC OTCTOHHMKN. O0NacTh NPUMEHEHHUS, TPUHIUIT PaOOTHI U pacyera.

23. TeopeTndecKkre OCHOBBI OCBETIICHHS BOJBI B CJIOE B3BEIICHHOTO Ocajka. [IprHImI paboTH OCBETIHTE-JICH.
24. OcBeTJINTENH C B3BEIICHHBIM 0CagKoM. [IpuHImI paboTs! 1 pacueTa. TeXHOIOTHUECKUE MOKAa3aTeIH.

25. IlpuHUUM paboThl U YCTPOMUCTBO KOHTAKTHBIX OCBETIUTEICH.

26. Y nanenune mpuMeceil BoasI MeToioM ¢utotanyi. KOHCTPYKIMH U IPUHIMI paboTHI (GII0TaTOPOB.

27. TeopeTnueckue OCHOBBI OCBETICHHS BOIBI (DHIIBTPOBAHHUEM.

28. Knaccudukauus GpuinsTpoB. YcnoBus ux npuMeHenus. [lapamerpsl GuibTpoBaHUsL.




29. ®unpTpyromue 3arpy3ki. Buas! # TpeOoBaHHs, IPEIbABIIEMbIC K HUM.

30. Cxopbie GUIBTPBI U UX IPEHAKHBIC YCTPOWCTRA.

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

32. Cymmuocts Teopun GrisTpoBaHus MUHIA.

33. ®unbTpsl ¢ mIaBarollei 3arpy3koil. X npenMyiecTBa u HEAOCTATKH.

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

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

36. Perenepanus M®. ['uapapaudeckuii peIXINTeNb, IPHHIHI pabOThI U pacdeTa.

37. bespearenTHast oobeMHas GuibTpanus. CyImHOCTb, IPEUMYIIECTBA U HEJOCTATKH. KOHCTPYKIIMN U IPUHIUIT paOOThI
THAPOIMKIOHOB.

38. Iporeccel MEMOPAHHOTO Pa3IeICHUS.

39. O6nacTi NPUMEHEHUS! MUKPO- U YJIbTPaHAHO(QUIBTPALIUH B BOJOIIOATOTOBKE.

40. ObnacTy IPUMEHEHHU OOPATHOTO U MIPSIMOTO 0CMOCA, MIEKTPOANAIN3a, MEMOPAaHHOH JUCTIILISALMH B BOJIOIOATOTOBKE.
41. Marepuaisl HCIIOJIB3yeMBIe I MUKPO-, YIbTPa- 1 HAHOQHUIBTPAIIIOHHBIX MEMOpPaH, pa3MepsI TIOp M 3aAePKUBAIOIIAs
CIOCOOHOCTH MaTepHaoB.

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

43. TexHOTIOTHYECKUE CXEMBI OYHCTKU ITPUPOTHBIX BOJ C IPUMEHEHHEM METOI0B HAHO(DHUIBTPAIHH B 00OPAaTHOTO OCMOCa.
44. KorcTpyKimu MeMOpaHHBIX alapaToB Ui YIbTPaQUIbTPAIIMA 1 00paTHOTO OCMOCa.

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

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

47. KoHLIeHTpaI[MOHHAs MOISAPHU3ALHSL, CIIOCOOBI €€ CHIDKCHUSI.

48. CenexTuBHOCTh MeMOpaH, ee onpeesicHue.

49. Heo6X0IMMOCTB TOOYHCTKH BOAOTIPOBOIHON BOABI B 3MaHMAX, TEXHOJIIOTHH, JOCTONHCTBA U HEAOCTATKH.

50. Kareropuu CTOKOB 00pa3yrOIUXCs Ha CTAaHIIMH BOJIOTIOATOTOBKH.

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

52. TexHonornueckas cxema 00pabOTKU IPOMBIBHBIX BOJI (PHMIIBTPOBAJILHBIX COOPYIKEHUIT IPH OJHOCTYNICHYATOH 1
JBYXCTYTIEHUaTOW TEXHOJIOTHH OYHUCTKH MPUPOTHBIX BO.

53. Bo3BpaTHble IPOMBIBHBIE BOJBI B TEXHOJIOTUH OYUCTKU IPUPOAHBIX BOJ.

54. CBoiicTBa 0CaJKOB U3 OTCTOMHUKOB M OCBETIUTENEH CO CII0EM B3BELIEHHOTO OCaJIKa.

55. MeTonbr 00pabOTKH 0CaIKOB B €CTECTBEHHBIX YCIIOBHSX.

56. TexHomornyeckue cxeMsl 00pabOTKH 1 00€3BOKIBAHHS OCAIKOB.

57. YTunuzanust 0CaaKoB CTaHIIMKA BOJOIIOATOTOBKU.

58. IIpyHIMITBI KOMITOHOBKH CTAHIIMH BOAOMOITOTOBKH.

59. OnTuMu3anys TEXHOIOTMYECKUX CXEM BOJOIOATOTOBKH.

60. MeToap! 06e33apakxuBaHusI BOJBL, UX IPEUMYIIECTBA U HEAOCTATKH.

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

62. O30HIPOBaHKE BOJIBI, XUMH3M Tporiecca. O01acTh IpIMEHEHHU, TPEUMYIIIECTBa M HEJOCTATKU IIpoIiecca.

63. Y®-ne3undexiyst Boasl. bakrepuyaHbie yCTaHOBKH, CXEMBI, IPHHITUIT PAOOTHI, TOCTOMHCTBA M HEIOCTATKH.

64. I'mnoxnopuT, cxema MOTy4eHHUs], IPUMEHEHHE, YCTAHOBKH, JOCTOMHCTBA U HEOCTATKH.

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

3ageT cYMTAaeTCs YCHENIHO CAAHHBIM, €CJIM MAaruCcTpaHT HaOpall Ha HeM 15 u 6onee 6anioB, HO He Oomee 25.

HroroBas olieHKa YpOBHS OCBOCHUS KOMIICTCHIIMH B paMKaxX M3y4aeMO AUCLIHUIUIMHBI BHICTABIIACTCS 0 CyMMe 0a/lioB, HAOpaHHbIX
B TEUCHUE CEMECTPA, BKIIIOUYask 3a4ETHBIE!

- OIIEHKA «3a4TEHOY» 10 AUCIMIUIMHE BBICTABIIACTCS, €CIIM MarkucTpaHT Habpal ¢ yaeToM OayutoB Ha 3adete 60 u Goee.

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

1. OHEHOYHBIE CPEJICTBA TEKVYIIIEI'O KOHTPOJIS:

- TECTBI WJIH OWIICTHI TS IPOBeaeHus npomexyTounoro koutposs (I1IK). Xpansrtcs B OyMaKHOM BUJI€ Ha COOTBETCTBYOLICH
Kadenpe;

- pa3elibl MHANBULY aIbHBIX 38 JaHn# (IIMChMEHHBIX PaboT) 00yJarOLIHXCS;

- IOKJIaJl, COOOIIECHHE 10 TeME MPAKTHICCKOTO 3aHSTHSL,

- 33/1a9¥ U 33J1aHus.

2. OLIEHOYHBIE CPEJJCTBA ITPOMEXYTOYHOM ATTECTALIMUA:

- KOMIUTEKT OMJIETOB st 3aueTa. XpaHUTCS B OyMa)KHOM BH/IEe Ha COOTBETCTBYIOIIEH Kadeape. [Toaiexur exeroqHomy
OOHOBIICHUIO M TIEPEYTBEPKACHUIO. UUCIO BAPHAHTOB OMJIETOB B KOMIUICKTE HE MCHEE YKCIIa MATUCTPAHTOB Ha 3a4ETe.

6.2. TeMmbl NUCBLMEHHBIX PadoT
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Kypcogoii mpoekt «Coopy>keHHsI OYUCTKA U TOOYHCTKHA CTOYHBIX BOI




TeMbl KypcoBOro mpoeKTa:

1. CoopykeHHs OYHCTKU M TOOUYUCTKH CTOYHBIX BOJ cena KpacHorBapeiickoe B PecrryOnmke Anpires.

2. CoopyXeHUs OUHCTKH M JOOYHUCTKH CTOYHBIX BOJ Hocenka beicTporopekuii TammHckoro paiiona PoctoBckoit o6mactu.

3. Coopy>KeHUs OUUCTKH U TOOUMCTKU CTOUHBIX BoJ mocenka XKupHoB TauuHckoro paiiona PoctoBckoit obnactu.

4. Coopy»eHHs OYUCTKU U IOOYHUCTKH CTOYHBIX BoJ ropona Jly6oBka /lyGosckoro paiiona Bonrorpasckoit odmacty.

5. Coopy keHHsI OYUCTKU M JJOOUYUCTKU CTOYHBIX BOJ] ropoja 3ajoHcKa JInmenkoi 00IacT.

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

7. Coopy»KeHHsI OUMCTKI U JJOOUYUCTKU CTOYHBIX BOA cTaHUIbl HoBo3onmoToBckas Cemukapakopckoro paifona PocroBckoii obiactu.
8. Coopy’keHHsI OUHCTKH U IOOYMCTKHA CTOYHBIX BOJ ITocesika 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 LlumnsHckoro paiiona PoctoBckoit obnacty.

CocraB KypcoBOTO MPOCKTA:

1. PACYETHBIE PACXOAbI CTOUYHBIX BOJA HACEJIEHHOI'O ITYHKTA.
1.1 Pacxoj X03HCTBEHHO - OBITOBBIX CTOYHBIX HACEIIEHHOTO ITyHKTA.
1.3 Ompenenenue pacueTHbix pacxogos KOC.
2. KOHLIEHTPALIM S 3ATPSI3HEHUI CTOYHBIX BOJI.
2.1 KoHnieHTpanus 3arps3HeHUI CMECH X03.-OBbIT. U MPOU3BOJICTBEHHBIX CTOYHBIX BOJI, MocTynaromux Ha KOC.
2.2 Pacuer 3KBHBaJIEHTHOTO YHCIIa KUTENEH.
3. PACYET CAMOOYHNIIEHW A BOAOEMA-ITPUEMHUKA OYNIIEHHBIX BOJ.
3.1 Pacuer npouecca cmemenus: CB ¢ Bojoit Bogoema.
3.2 Ompenenenue HeOOXOJUMON CTETIEHH OYUCTKU CTOYHBIX BOJ.
4. BBIGOP METOA U TEXHOJIOTMHN OYNUCTKM CTOYHBIX BOJ]
4.1 TexHonornueckas cxema ounuctku CB.
4.2 Pacuer appexruBHOCTH OuricTkr CB 1o BEIOpaHHOM cXeMe.
5. COOPYXXEHU ST MEXAHUYECKOI OUYMCTKHU CTOYHBIX BOJI.
5.1 PacueT mpueMHOI KaMepbl
5.2 PacueT pemeTok-apo0nioK
5.3 Pac4eT mecKoJI0BOK U IIECKOBBIX 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 OYNIIIEHHBIX CTOKOB
7.1 IIpoexTupoBaHUe U pacyeT AIEKTPOIU3HBIX YCTaHOBOK
7.2 IIpon3BOIUTENBHOCTD AIIEKTPOIU3HOM
7.3 BoaHO-coneBoOe X034iCTBO. TeXHOIOIHYeCKU pacdeT U MPOEKTUPOBAaHUE
7.3.1 YcranoBka aekapOoonuzanuu Bogs! Cl- aHHOHUpOBaHUEM
7.3.2 Y3en KUCIOTHOU IeKapOOHH3aINN
7.3.3 ConeBoe x035HCTBO
7.3.4 Dnexrponu3HbIi Moxyns «Xaopade» YI-25MK
7.3.5 Cucrema 103UpOBaHUSI THIIOXJIOPUTA HATPUS
8. COOPYXXEHIA JOOUNCTKU CTOYHBLIX BO/]
8.1 Pacuet 6HOIOTHUECKUX MPY/I0B JOOUHUCTKHI CTOUHBIX BOJ
9. KOMIIOHOBKA CTAHIIMN OYNCTKU CTOYHBIX BO/I (uepTex)

Bompocs! k 3amuTe KypcoBOro IpoeKTa:

1. Llenp 1 3a7jauu KypCOBOTO MPOEKTA.

2. VicxoHbIe TaHHBIE TSI IPOSKTHPOBAHMSL.

3. Onpenenenue pacueTHbIX pacxonoB KOC.

4. Metoaurka pacueTa 3arpsi3HeHU CTOUHBIX BO/I.

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

6. ITepeunciute (GaxkTOpHI, BIMSIONIAE HA CAMOOYHIIIEHIE BOZOEMA.

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

8. 3agaun ounTKH CTOUHBIX BOJ. [Iporecchl, Ucmoib3yeMble pu 00padoTKe CTOKOB.

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

11. HazoBuTe BcioMoraTesbHble COOPYKEHUS, BKIIOUEHHbBIE B TEXHOJIOTHIO OUHUCTKU, UX Ha3HAUCHHE.
12. AHain3 3 PEeKTUBHOCTH OYUCTKH.

13. KoHCTpyKums, NPUHIUI PaOOTHI U YCIOBHUS MIPUMEHEHHUS TTECKOJIOBOK.

14. TIponecchbl 0Oca)xI€HUsI B3BECU B OTCTOMHUKAX.

15. TexHONOTUYECKHE CXEMbI OUUCTKU CTOKOB B a9POTEHKAX.

16. KoHCTpyKIIHH a3pOTEHKOB, IPUHITUIT PAOOTHI, OCHOBHBIE ITOJIOKEHHS [0 pacyeTy.
17. NocronHcTBa MeToa 00€33apaskKUBAHUS ITyTEM JICKTPOJIH3A.

18. YcTaHOBKH BOJHO-COJIEBOIO XO3SIMCTBA CTAHIIMH.




19. YcnoBus TOOYHUCTKA CTOYHBIX BOI.

20. buonorudeckue npy b, THITbI, HA3HAYCHUS, IPUHIUIT PAOOTHI.

21. NaTeHcnduranus paboTs COOPYKEHUH CTaHIHH.

22. IInal Tpacchl OYUCTHBIX COOPYKEHUHN, BHYTPUILIONIAJOYHbIE KOMMYHUKALIMY, IOTEPU HANOPA.

23. BeicoTHast cxeMa JBIKEHHs CTOYHBIX BoA 1o coopykeHusaM KOC, Ha3HaueHue, MPUHIHI OCTPOCHUSI.
24. CxeMbl IepeKavyKy 0CaJiKka MO CTaHLIUH.

25. HopMaTHBHO-J0IIy CTUMBIE PACCTOSHUS MEXKIY COOPY>KEHUSIMH CTaHLIUU.

26. HopMaTuBs! 1 cTaHIUH, pabOTAIOIUX Ha TOTHYIO OYHCTKY CTOKOB.

BeIinonHseTcs KypcoBoi IPOEKT MaruCTpaHTOM MHAMBUAYAJIBHO O] PYKOBOACTBOM IIPENOJAaBaTENsl BO BHEAYAUTOPHOE BpeMs,
camocTosaTenbHO. CPOK caun 3aKOHUCHHON pabOTHI Ha IIPOBEPKY PYKOBOIAMTEIIO YKa3bIBacTCs B 3aHaHuH. [locie mpoBepku u
JOpabOTKU yKa3aHHBIX 3aMeYaHH, paboTa 3aMIUIIAeTCs C OL[EHKOIL.

Kpurepun onieHKr KypcoBOTo MpoeKra:

- OLIEHKA «YyJIOBICTBOPUTEIEHOY BBICTABIIAETCS MAaTUCTPAHTY, €CIIH OH Habpan 15 u Gonee 6anios;
- OLICHKA «XOPOILO» BBICTABIACTCS MarUCTPAHTY, €CIIU OH HaOpai oT15 mo 20 6amos.

- OIICHKA «OTIIMYHOY BBICTABIICTCS MAaTUCTPAHTY, €CITU OH HaOpau 0120 1o 25 6aoB.
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KypcoBas pabota «CoopyxKeHHsI OUHMCTKU PUPOAHBIX BOAY
TeMsI KypcoBoii pabOTHI:

1. Coopy»eHus! OUMCTKI NPHPOIHBIX BOA IToceska AIOTHHCKHN PocToBCKoH 001acTy.

2. CoopyKeHHs OYHCTKU MPUPOIHBIX BOJ cTaHUIEI HoBo3010TOBCKAast CeMHKapakopcKoro paiioHa PocToBckoif obmacTi.
3. CoopykeHHs OYUCTKU MPUPOAHBIX BoJ cena Kouybeesckoe KouybeeBckoro paifora CTaBpOIOIbCKOTO Kpas.

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

5. CoopysxeHHsI OUHNCTKH MPUPOTHBIX BOJ rmocenka TapacoBckuit TapacoBckoro paiioHa pOCTOBCKOH 001acTH.

6. Coopy>keHUs OUNCTKH PUPOIHBIX BOJ Topoa 3aaoHcka Jlumenkoit obiacty.

7. Coopy>KeHUs] OUUCTKU MPUPOAHBIX BOJ cTaHUIbl Bemenckas IllonoxoBckoro paiiona PoctoBckoit obnacTu.

8. Coopy>xeHus OYMCTKH IIPUPOJIHBIX BOJ CTaHHIB! Y cTh-bricTpsHCKas Y cTb-/loHenkoro paifona PoctoBckoit obmacty.
9. Coopy>keHUs OUHUCTKH PUPOTHBIX BOJ CTaHUIIBI MurynuHckas Bepxaemonckoro paiiona PoctoBckoii o0acT.

10. CoopyxeHust OUHCTKU IPHPOAHBIX BOA Hocenka Mepkynosckuit Illonoxosckoro paiioHa PoctoBckoit obnacTu.

CoctaB KypcoBoi paboTHI:

1. AHAJIM3 KAYECTBA OBPABATBIBAEMOI BO/IbI
1.1. OnpeneneHye rTUMOTETHYECKOTO COCTaBa BOJIbI
1.2. Knaccugukanus Bogs mo cucteme O.A. AnexuHa
1.3. OnpexaeneHue )KECTKOCTH BOIbI
1.4. OnpexnencHue copepikaHusi CBOOOTHON YITICKACIOTHI
1.5. Pacyer H3MEHEHHOTO XUMHUYECKOT'O COCTaBa BOJbI MOCIIE KOATyJIALNUN
1.6. Onpexaenenre HeOOXOIUMOCTH CTAOMIIN3ALIUN OCBETICHHON BOJBI
2. PACUETHBIX PACXO/IbI CTAHIIUM OCBETJIEHUA BOIbI
3. BBIBOP TEXHOJIOT'M BOAOIIOATOTOBKHM BOABI IIMTHEBOI'O KAUECTBA
3.1 Bri6op u o60cHOBaHHE MeTOa 00pabOTKH BOBI
3.2. TexHonmoruyeckasi CxeMa OCBETJICHUS BOJIbI
3.3. BricoTHast cxeMa ABM>KEHUS BOJIBI I10 COOPY KEHHUSAM.
4. TEXHUKO-9KOHOMHYECKOE OBOCHOBAHUE TEXHOJIOTMYECKOM CXEMbI 1 COCTABA OUMCTHBIX
COOPYXXEHMI
5. PACUET YCTAHOBOK PEATEHTHOI'O (BESPEATEHTHOTI'O) XO3SHMCTBA (B COOTBETCTBUH C KAYECTBOM BOJIbI)
5.1. Beibop cocTaBa peareHTHOTO XO3SICTBa U OIpeeNICHHE PacUeTHBIX 103 PEarcHTOB
5.2. X03s1CTBO MIPUTOTOBJICHHUSI PACTBOPA KOATYJISTHTA
5.3. PacueT crIaACKUX MOMEIIEHUH
6. PACUET OCHOBHBIX COOPYXXEHMM J1J151 OBPABOTKH BO/IbI
6.1. Pacuer cmecuTens
6.2. Pacuer oTCTOIHHKOB
6.3. Pacuet ckoporo ¢puibTpa (MeJICHHOTO)
7. OBE33APAXKMBAHUE OCBETJIEHHOM BOJIbI
7.1 PacdeT X1I0paTOpHO (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 IPUPOJHBIX BOJ (ueprex)
Bompocs! k 3amuTe KypcoBOro nmpoekra:

1. Ilens ¥ 3312491 KypCOBOTO MPOEKTA.

2. VcxoHble AaHHbIE A7 NPOSKTUPOBAHHS.

3. OcHOBHBIE TIOKA3aTEeIH aHAIM3a KauyeCTBa MPUPOIHBIX BO/I.

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

5. Koaryssiiusi, oCHOBHBIE (ha3bl.

6. KoarysstHTHI, pUMeHsieMbIe B BOJOIIOATOTOBKE.

7. Crabunm3anuonHast 00paboTKa BOJBI, HHIEKC CTaOMIBHOCTH.

8. Ompenenenue pacxoi0B CTAaHIIUU OCBETICHHS.

9. OCHOBHBIE TTOKA3aTEIH IS BEIOOPA TEXHOIOTNYECKOI CXEMBI.

10. Yto BXOAUT B COCTaB PEAareHTHOIO XO3AHUCTBA.

11. Ha ocHOBaHNY, KaKUX MOKa3aTeNeH BRIOUPAIOTCS H03BI PEareHTOB.
12. Turbl XpaHEHUS pEarcHTOB.

13. IlepeunicanTe TEXHUKO-3KOHOMHYECKUE IT0KA3aTENN IIPOEKTA.

14. KoHCTpyKUms, IPUHIUI PabOTH CMECHUTEIS.

15. KoHCTpyKIMst, IpUHIMI pabOTHl OTCTOMHUKA.

16. OcHOBHBIE TapaMeTPBI A7 PacueTa OTCTONHHUKOB.

17. KpuBast oca’k1aeMOCTH B3BECH.

18. OcHOBBI OCBETICHUS BOBI HA MJICHOYHBIX O€3pEeareHTHHIX (PUIIBTpax.
19. Craauu co3peBanus GriIbTpa.

20. KoHCTpyKIus, MPUHIUI pabOThl MEUIEHHOTO (GHUIBTpA.

21. Oransl IPOMBIBKH (HIBTPOB.

22. KoHCTpYKIMSI THAPABINYECKOTO PHIXIUTES.

23. KoHCTpyYKIHsI, IPUHIMIT PAaOOTHI CKOPOTO (BHIITPA.

24. OcHOBHBIE TIApaMETPHI TS pacdeTa CKOporo QruIbTpa.

25. J1o3b1 00e33apakuBaHus BOABI.

26. OcTaTo4HbIE 10361 XJIOpA.

277. Mephbl 6€30MacHOCTH TIPpU 00€33apaKMBaHUK BOJIBL.

28. MeToab! yTUIU3alMU OCAAKOB C CTAHIIMHM OCBETJICHUS BOABIL.

29. CoopyxeHus a1 00paboTKu MPOMBIBHBIX BOJI.

30. OcoOeHHOCTH KOMIIOHOBKH BOJIOIPOBOAHOI OYMCTHOM CTAHIMH.

BrmmonnsieTcs KypcoBasi paboTa MaruCTPaHTOM MHANWBHYAJIbHO 10J] PyKOBOJACTBOM IIPENIoaBaTelsl BO BHEAY JUTOPHOE BpeMs,
camocTosaTenbHo. CpoK caun 3aKOHYEHHOW paboThl Ha MIPOBEPKY PYKOBOJMTEIIO YKa3bIBacTCs B 3anaHuu. [locne nposepku u
J0pabOTKY yKa3aHHBIX 3aMEUaHui, padoTa 3aIlUIIaeTCs C OLEHKOH.

Kputepun oueHku KypcoBoi paboThI:

- OLICHKA «YIOBJICTBOPUTEIILHOY» BBICTABISIETCSI MATMCTPAHTY, €CJIi OH Habpan 12 u Gonee 6a/uios;
- OIIEHKA «XOPOIIO» BEICTABIAETCS MaIHCTPAHTY, €CIIM OH HaOpai oT15 mo 18 Gamos.

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

6.3. @oH/1 OLIEHOYHBIX CPEICTB
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Onenka copMupoBaHHOCTH KommeTeHmi y MaructpantoB HUMU Jlon AV u BeicTaBieHre OLIEHKH IO OTACTHHON TUCIATUIHHE
BEZETCS CIeIyIoIM 00pa3om:

- IUTS MaTUCTPAHTOB OYHOU (POPMBI 0OYUEHHSI UTOTOBAs OIICHKA M0 TUCIIUTUINHE BBICTaBisieTcs o 100-0autbHOM cucteMe, a 3aTeM
MIEPEBOJIUTCS B OLEHKU KOTIHMYHOY, «XOPOILOY», KYIOBIETBOPUTEIHHOY, KHEYIOBIETBOPUTEIHHOY;

BrIcokuii ypoBEeHb OCBOSHISI KOMITETCHITUM, UTOTOBASI OIIEHKA MO JUCITUILTHHE «OTIUIHO» (90-100 6aymioB): ry0oKo U MPOYHO
YCBOWJI IPOTPaMMHBII MaTepuall, ICUEPITBIBAOIIE, TOCTIEIOBATEIFHO, YETKO H JJOTUYECKH CTPOWHO €ro U3JIaraet, yMeeT TECHO
YBSI3BIBATH TCOPHIO C PAKTUKOM, CBOOOIHO CIPABISICTCS C 3aja4aMH, BOIIPOCAMH U IPYTHMH BUIaMH IPUMCHCHUSI 3HAHUH,
HpUYEM HE 3aTPyJHACTCS C OTBETOM IPH BUIOM3MEHCHUH 33/IaHHH, UCIIONB3YEeT B OTBETE MaTepHall MOHOTpa(pHICCKOI
JTUTEPATyPHI, MPABIIFHO 0OOCHOBBIBAET MPHHATOE PEIICHHUE, BIaIeeT PA3HOCTOPOHHUMH HABBIKAMH U TIPHEMaMH BBITIOTHEHHSI
npakTHYecKuX 3a1a4. CHCTEMHO U MIIAHOMEPHO paboTaeT B TEUEHUHU CEMECTpa.

IToBBIIICHHBIH YPOBEHb OCBOCHHUS KOMIICTCHIIUHA, HTOTOBAsI OL[CHKA M0 TUCHUILTHHE «Xopomo» (75-89 GaiioB): TBepao 3HAET
MaTepHall, TPaMOTHO H IO CYIIECTBY W3JIaraeT €ro, He JIOIyCKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, MTPABUIILHO
MPUMEHSIET TEOPETHUECKUE TTOJIOKEHHSI ITPH PEIICHUH MPAKTHYECKUX BOTIPOCOB U 3a/1a4, BJIafeeT HeOOX0IMMBIMI HAaBBIKAMU U
NpUeMaMH UX BbIMOJTHEHHs. CHCTEMHO U IJIAHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

IToporoBslit ypoBeHb OCBOCHHS KOMITCTCHIIHI, HTOTOBAs OIICHKA IT0 JUCIHUIUIAHE «yIOBICTBOPUTEIbHOY (60-74 Oaia): mMeet
3HAHMS TOJIFKO OCHOBHOTO MaTepHralia, HO He YCBOMJI €T0 JeTalle, OITyCKaeT HeTOYHOCTH, HeIOCTATOYHO MPaBHIIbHEIC
(hopMyIHPOBKHM, HAPYILIEHHSI JTOTHYECKON TOCIIEAOBATEILHOCTH B H3JI0KEHHH POTPaMMHOTO MaTepHalia, UCTIBITHIBACT 3aTPy IHEHHS
TPH BBITOJTHEHUHU PAKTHYECCKHUX padoT.




IToporoBelit ypoBeHb OCBOCHUSI KOMIIETEHITHH HEe C(POPMHUPOBAH, UTOTOBAs OIIEHKA MO TUCLIUIIIIHE

«HEYJIOBJICTBOPUTENEHO» (MeHee 60 6ayIoB): HE 3HAET 3HAUMTENILHON YaCTH MPOrPaAMMHOIO MaTepuala, JOIyCKaeT CyIeCTBEHHbIS
OITHOKHU, HEYBEPEHHO, ¢ OOJBIINMH 3aTpyIHEHUSIMH BBIIOJHSIET MpakTHIeckue paboTsl. Kak mpaBmiio, oneHka
«HEYIOBIICTBOPUTENIEHO» CTAaBUTCS CTYAEHTAaM, KOTOPbIE HE MOTYT IIPOAOIDKUTE 00ydeHHe 03 TOMOTHUTEIbHBIX 3aHATHH 110
COOTBETCTBYIOLICH AUCLUIIIMHE.

Kpurepun oneHK: ypoBHS ¢(hOPMUPOBAHHOCTH KOMIETCHIIMH U BEICTABIICHHE OLICHOK IO KypcoBoMy mpoekry (KII):

- BeIcoxuil ypoBeHb OCBOCHHUS KOMIIETEHINUIL, OI[EHKa «OTIHIHO» (25 — 23 6amna s KII): paGoTa BeIoTHEHa Ha BBICOKOM
npogecCHOHaIBHOM ypoBHE. [10THOCTBIO COOTBETCTBYET NOCTaBICHHBIM B 3a/JaHUH LIEJISIM M 3aauaM. [IpecraBieHHbIH MaTepHa
B OCHOBHOM BEPEH, JIOITYCKAIOTCS MEJIKHEe HeTOYHOCTH. CTYIEHT CBOOOIHO OTBEYAET HA BOIIPOCHI, CBS3AHHBIE C IIPOCKTOM.
Beripaxkena criocoOHOCTE K IPOecCHOHATBHON afanTanuy, HHTEPIPETANN 3HAHIH 13 MEXKAUCIUIUTHHAPHBIX 00TIacTeH.

- [ToBbIIIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIINH, OLIEHKa «Xxopou1o» (22-19 6anna nya KII): paboTta BeiogHEHA HA JOCTATOYHO
BBICOKOM ITpoheccHoHaBbHOM ypoBHE. JlomynieHo 10 3 HerpyObIX omMOOK, HEe BIUSIOMNN Ha pe3ynbrar. CTyAEHT OTBEYaeT Ha
BOITPOCEI, CBSI3aHHBIE C TPOEKTOM, HO HEZOCTATOYHO ITOJTHO.

- [oporoBelit ypoBeHb OCBOCHUSI KOMIIETEHITHH, OIIEHKA «yJOBIeTBOpUTENbHO» (18-15 6amma amst KII): ypoBeHb HEZOCTATOUHO
BBICOK. JIOMyILIEHO [0 5 OIHUOOK, HE CYIIECTBEHHO BIMAIOMINX HAa KOHEUHBI pe3ysbTaT, HO X0 pelleHHs BepHbIH. CTyIeHT MOXKET
OTBETHUTH JIMIIb Ha HEKOTOPBIE M3 3aaHHBIX BOIIPOCOB, CBSI3aHHBIX C IIPOCKTOM.

- [oporoBelit ypoBeHb OCBOCHUSI KOMIIETCHITHH HEe ChOPMHUPOBaH, OIIEHKA «HEYXOBICTBOPUUTEIbHOY» (MeHee 15 6ammos mrs KIT):
paboTa BBIMONHEHA Ha HU3KOM ypoBHE. JlomymieHsl rpyOble omuOky. Pemenne npuHIMIHanbsHO He BepHO. OTBETHI HA CBA3aHHEBIE C
MPOEKTOM BOIPOCHI 0OHAPYKUBAIOT HEMOHUMAHUE MPEAMETA M OTCYTCTBHE OPUEHTAIMU B MaTepUae MpOeKTa.

[Ipumep cTpykTyphl HOPMUPOBAHHS OLEHKH JT1a0OPaTOPHOIl pabOTHI

HaunmenoBanue moxasarens Bbannst WuTepnan 6amioB 3a mokazarenb, oT 12- 1o 20
1. IIpenBapurenbHas MOATOTOBKa K J1abopaTopHOH pabore 1-2

2. I'paMOTHOCTb M3JIOKEHHSI U KauecTBO odopmiieHHs paboTel  1-2

3. COOTBETCTBHE METOAMKA PaOOTHI CTAHAAPTHOW METOAMKE IKCIEpUMEHTa 3-4

4. IlpaBWIBHOCTH BBIOJHEHHBIX PACUeTOB W Ipadudeckoil JacTu. 4-7
5. O60CHOBAHHOCTE M JI0KA3aTEILHOCTH BBIBOJIOB 1-2
6.0TBeTHI Ha YCTHBIE BONPOCHI (3amuTa padoThl) 2-3

HNTOI'OBAS OLIEHKA, 6amt  12-20

Kputepuu ouenku: - nabopaTopHast paboTa CUUTAETCsl YCIEIIHO CIAaHHOM, €CJIM 0 UTOTaM OLIEHUBAHUs MarucTpanT Habpan 12 u
Gosee 6ayIoB, B XKypHaJIE IIPEIoIaBaTels 110 J1abopaTopHOH paboTe BBICTABIACTCS OLCHKA «3aUTECHOY.

3 Cemectp

Ornenka copMupoBaHHOCTH KomreTeHni y MaructpantoB HUMU Jlon AV u BeicTaBieHre OLIEHKH IO OTACTHHON TUCIIUTUTNHE
BEZETCS CIeIyIoIM 00pa3om:

- IUTSS MaTUCTPAHTOB OYHOU (POPMBI 0OYUEHHS HTOTOBAs OIICHKA 110 TUCIIUTUINHE BBICTaBisieTcs mo 100-0ayutbHOM cucteMe, a 3aTeM
MIEPEBOJIUTCS B OLEHKU «3aYTEHOY, «HE3AUTCHOY;

BrIcokuii ypoBeHb OCBOSHISI KOMITETCHITUM, UTOTOBAsI OIIEHKA MO JUCIUILTHHE «3auTeHo» (90-100 6amioB): nryOOKo W IPOYHO
YCBOMJI IIPOTPAMMHEIH MaTepual, HCUEPIBIBAIOIIE, TOCIEA0BATEIFHO, YETKO U JIOTHYECKU CTPOWHO €T0 M3JIaraeT, yMeeT TECHO
YBS3BIBaTh TEOPHIO C NPAKTHKO, CBOOOIHO CIPABISAETCS C 331a4aMH, BOIIPOCAMH M APYTHMMH BUIaMH IIPUMEHEHUs 3HAHUH,
HpPHYEM HE 3aTPyAHSETCS ¢ OTBETOM IIPU BUION3MEHEHHH 3aJaHUH, HCIIOJIB3YET B OTBETE MaTepHall MOHOTpa(pUIECcKOi
JUTEpaTypHl, IPaBUIFHO 0OOCHOBBIBACT IPHHATOE PEIICHHE, BIaeeT Pa3HOCTOPOHHUMH HABBIKAMHU M IIPHEMaMH BBITTOJTHEHUS
npakTHueckux 3aad. CHCTEMHO U ITaHOMEPHO paboTaeT B TEUCHUH CEMECTPA.

IToBbINIEHHBIH yPOBEHb OCBOCHHUS KOMIICTCHIMH, UTOrOBas OLICHKA T10 IMCUUILIMHE «3a4TeHo» (75-89 6aiioB): TBeprO 3HAET
Martepual, TpaMOTHO H 110 CYIIECTBY H3JIaraeT ero, He JIOMyCKasl CYIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABIIIHHO
MPUMEHSET TEOPETUUCCKUE TONOKECHNUS TIPH PEIICHUH MIPAKTHIECKUX BOIIPOCOB M 3a/1a4, BIaJeeT HCOOXOUMBIMI HaBBIKAMH U
NpHEeMaMH MX BbINOJIHEHU. CUCTEMHO ¥ INIAHOMEPHO paboTaeT B TEUEHHH CEMECTpa.

IToporoBelil ypoBeHb OCBOCHUSI KOMIIETCHIIH, HTOTOBasI OLICHKA 110 AUCIUIUINHE «3a4TeHo» (60-74 Oania): MMeeT 3HaHUSI TOJIKO
OCHOBHOTO MaTepHaja, HoO He YCBOHI €ro AeTajlel, TOMyCKaeT HETOYHOCTH, HEJJOCTaTOYHO IPaBUIIbHBIC (hOPMYIHPOBKH,
HapyIIeHHs JIOTHIECKOI MOCIe0BAaTEIFHOCTH B H3JI0KEHUH IPOIPAMMHOTO MaTepHaia, UCIBITEIBACT 3aTPYAHEHHS TIPH
BBITIOJTHEHUH MPaKTHYECKUX PaboT.

IToporoBslit ypoBeHb 0CBOCHHS KOMITETCHINH HE c(QOPMHUPOBAH, HTOTOBAs OIICHKA 10 TUCHUILIHHE «He3au4TeHo» (MeHee 60
0aiIoB): He 3HAeT 3HAYUTEIBFHOM YaCTH IIPOrPaMMHOTO MaTepHana, JOIMyCKaeT CYIIeCTBEHHbIE OINOKH, HEYBEPEHHO, C OOIBIINMH
3aTPyHEHUSMH BBINOJHAET IPAKTHYECKHUE PAOOTHI.

Kpurepnu orieHk ypoBHs C(OPMHUPOBAHHOCTH KOMIIETSHITNH M BBICTABJIEHHE OIIEHOK 110 KypcoBoii padote (KP):

- BeIcoxuil ypoBeHb OCBOCHHUS KOMIIETEHINIL, OlleHKa «oTarnaHO» (20 — 18 6anna mis KP): pabora BeIoIHEHa Ha BEICOKOM
npodeccroHanbHOM ypoBHE. II0THOCTBIO COOTBETCTBYET MOCTABICHHBIM B 3aJJaHUU LIENAM U 3agauaM. [IpefcraBneHHbIi MaTepuan
B OCHOBHOM BEPEH, JIOITYCKAIOTCS MEJIKHe HeTOYHOCTH. CTYIeHT CBOOOIHO OTBEYAET HA BOIIPOCHI, CBS3aHHBIE ¢ pabOTOH.
BripakeHna criocoOHOCTE K TPOecCHOHATBHON afanTanuy, HHTEPIPETANN 3HAHIH 13 MEKANCIUIUIMHAPHBIX 00IacTeH.

- [ToBbIIIEHHBIN YPOBEHb OCBOCHHUSI KOMIIETEHIINH, OlleHKa «xopouio» (17 — 15 6amna mist KP): pabota BeimomHeHa Ha JOCTATOYHO




BBICOKOM ITPO(eCCHOHANBHOM ypoBHE. JlomymieHo 10 3 HerpyObIX OmHUOO0K, He BAUAIOMIUI Ha pe3ynsTaT. CTyAeHT OTBEUaeT Ha
BOIIPOCHI, CBsI3aHHbIE ¢ paboTo1, HO HEOCTATOYHO HOJIHO.

- [ToporoBeiii ypoBeHb OCBOCHHSI KOMITETCHITUH, OLIEHKA «YIOBIETBOPUTENbHOY (14 — 12 6ayta anst KP): ypoBeHb HEOCTaTOYHO
BBICOK. J[OTyIIeHo 70 5 omu0oK, He CYIIeCTBEHHO BIMSAIOMNX HA KOHEUHBI Pe3yJIbTaT, HO X0 pelIeHus BepHbIH. CTyIeHT MOXKeT
OTBETHUTD JIMLIb HA HEKOTOPBIE U3 3a/JaHHBIX BOIPOCOB, CBA3aHHBIX C PaOOTOM.

- [oporoBeiii ypoBeHb OCBOCHUSI KOMITETCHIHI HEe ChOPMHUPOBaH, OIICHKA «HEYAOBICTBOPHUTEIbHO» (MeHee 12 6amtoB mist KP):
paboTa BEITIOTHEHA Ha HU3KOM ypoBHE. JlomymieHs! rpyOsre omuoky. Pemenne npuHImMnIansHo He BepHO. OTBETH HA CBA3aHHBIE C

paboToii BOpock! 00HAPYKUBAIOT HEOHIMMAaHKE IIPeMeTa U OTCYTCTBUE OPHEHTAIMH B MaTepHalle MPOeKTa.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

METOANMYECKUWE MATEPUAJIbI, OITPEJAEJIAIOIIUE TTPOIEYPBI OLIEHUBAHWS 3HAHWM, YMEHWI, HABBIKOB
U (UJIN) OTIBITA JIESTEJIbHOCTH, XAPAKTEPU3VIOILUE DTAITBI ®OPMHUPOBAHWS KOMITETEHI{MIA

OOmuii mopsiIOK MPOBECHUS MPOLICAYPHI OLICHUBAHUS 3HAHWUHN, YMEHHI, HABBIKOB U (MJIH) OIBITA ACSATEIbHOCTH, COOTBETCTBHE
MHIMKATOpaM IOCTIKEHHS C(hOPMHUPOBAHHOCTH KOMITCTCHIIHI OTIPEICNICH B CICAYIOIINX JTOKATbHBIX HOPMATHBHBIX aKTax:

1. TlonoxxeHue o TeKymiel artecTanuy 3Hanui odydatomuxcs B HUMU [ITAY (B neiicTBYOMEH pelakiym).

2. [TonoxeHue 0 MPOMEXKYTOUHOM aTTeCTaluy 00Yy4aloLIMXCs 0 IporpaMMaM BeICHIETO 00pa3oBaHus (B ACUCTBYIOLIEH PEAAKIUH).
JIOKyMeHTBI pa3MelleHbl B CBOOOAHOM A0CTyIe Ha odpuimaibaoM caiite HUMU JlonI'AY https://ngma.su/ B pasaene: ['maBHas
ctpanuna/CeefieHns 00 00pa3oBaTelbHON Opranu3anui/JIokanbHbIe HOPMAaTHBHEBIC aKTHI.

7. YAEBHO-METOJAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITIJIMHBI (MOAY JIST)

7.1. Pekomenayemasi iuTepaTypa

7.1.1. OcHoBHasi iMTEpPaTypa

ABTOpBI, COCTaBUTCIIN

3arnasue

HBH&TCJ’ILCTBO, roa

JI1.1 | Cubararymnuna A. M.

BonooTtsenenue: yueOHOe mocodre

Womkap-Omna: TII'TY, 2018,
https://biblioclub.ru/index.php?
page=book&id=487000

JI1.2 | Kapryszosa T.A.,
Onmnetinuk P.A.

OuncTKa CTOYHBIX BOJ: y4eOHOE TOCOOHE IJIsl MaruCTPaHTOB
HarpasieHust noarotosku "[IpuponooOycTpoiicTBo 1
BO/JIOIIOJIE30BaHME"

HoBouepxacck: , 2016,

JI1.3 | IInéxosa U. 1O.,
Kupi A. U.

O4HCTKa CTOYHBIX BOJ : IPAKTUKYM: Y4eOHOe mocoone

Owmck: Omckuii TAY, 2020,
https://e.lanbook.com/book/153
576

JI1.4 |Comnoraes B. H.

BopocHa0xeHe U BOAOOTBEACHHUE: YUeOHOe mocodre

Owmck: CubAJIN, 2020,
https://e.lanbook.com/book/163
727

JI1.5 |IMramkuna-T'upuna O.
C., Boakosa O. C.

I'mppaBnuka U ceIbCKOXO3AHCTBEHHOE BOIOCHAOKEHNE

Cankr-IletepOypr: Jlans, 2022,
https://e.lanbook.com/book/209
972

7.1.2. JlonoiHUTeAbHAS JTUTEPATypa

ABTOpBI, COCTaBUTCIIN

3ariaBue

HSI[aTCJ'IBCTBO, ron

JI2.1 | CubararymimHa A. M.

Opranu3zanus NPOEKTHON 1 Hay4YHO-HUCCIIeI0BATENIbCKON
NIESITeTTbHOCTH: y4eOHOe TToco0ue

Womkap-Ona: TII'TY, 2012,
https://biblioclub.ru/index.php?
page=book&id=277052

JI2.2 | Bacuibes A.M.,
Oreiinuk P.A.,
Kapty3zosa T./I.

VmKeHepHbIe CHCTEMBI BOMOCHA0KCHHUS H BOIOOTBEICHUS:
yaeOHOe 1mocoOue st CTYICHTOB M MarkcTPOB HaIlpaBICHUS
"TIpupoa000yCcTPOHCTBO U BOOIOB30BaHNE"

Hosouepkacck, 2016,
http://biblio.dongau.ru/MegaPr
oNIMI/UserEntry?
Action=Link FindDoc&id=114
924&idb=0

JI2.3 | KapmanoB A.Il.,
ITonuna Y. H.

TexHon0rua OYNCTKY CTOYHBIX BOJ: yqe6Hoe mocooue

Mockga ; Bonorna: Mudpa-
Wnxenepus, 2018,
https://biblioclub.ru/index.php?
page=book&id=493888

JI2.4 | Bbapa6am H. B.

Bruoxumudeckre METOIbI OYMCTKU CTOYHBIX BOA: yueOHOE
rmocooue

Crasponons: CKOVY, 2015,
https://biblioclub.ru/index.php?
page=book&id=457145

JI2.5 [Kapryzosa T.H.

BogooTBenenue u 04nCTKa CTOYHBIX BOA: KypC JEKUUH 1is
ciymareneit ®/IBO obpa3oBaTenbHbIE TPOrPAMMBI -
«/HxeHepHbIe CHCTEMBI CeITbCKOX03IHCTBEHHOTO
BOJIOCHAOKEHHS, OOBOJHEHUS M BOJIOOTBEICHHSD

Hosouepxacck, 2012,
http://biblio.dongau.ru/MegaPr
oNIMI/Web

7.1.3. MeTtogu4eckue pa3padoTku

ABTOpBI, COCTaBUTENN

3arnaBue

H3nmarenscTBO, TO




ABTOpBI, COCTaBUTEITN

3arnaBue

W3naTenbcTBO, IO

JI3.1 [HoBoYepk. HHX.- CucteMsl U COOPYKEHUSI OUUCTKH MPUPOJHBIX U CTOYHBIX BOA: Hogouepxkacck, 2018,
MEJHOp. UH-T METOAMYECKUE YKa3aHUS K MPAKTUUECKUM 3aHATUSAM U http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct. | BbIMOIHEHHUIO KypcoBOro mpoekTa "CoopyKeHUs: OUUCTKA U oNIMI/UserEntry?
T.J. Kapry3oBa, P.A. | 1004UCTKM CTOUHBIX BOJ" JUIL MATMCTPAHTOB HAIIPABICHHUS Action=Link FindDoc&id=20
OneitHuK noarotoBku "[Ipuponoo0ycTpoiicTBO U BOAOMOIB30BaHUE" 3801&idb=0
Maructepckas nporpamma "BopocHabkeHHe U BOAOOTBeAeHHE"
JI3.2 | HoBouepk. HHX.- PacueTt mporiecca 09HCTKH BOJIBI (PUITBTPOBAHUEM: Hosouepxkacck, 2018,
MEIHOp. HH-T METOJIIYECKIE YKa3aHUs K IPAKTHICCKAM 3aHATHAM I10 http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct. | qucrumnuHe "CHCTEMBI H COOPY>KEHHSI OYUCTKU IIPUPOTHBIX U oNIMI/UserEntry?
T.JI. Kapty3oBa CTOYHBIX BOA" IS MATUCTPAHTOB HATPABJICHHUS [TOATOTOBKH Action=Link FindDoc&id=20
"TIpnpom000yCTPOHCTBO M BOJOIONB30BaHUE" MarucTepCcKas 9258&idb=0
nporpamMa "BomocHabxeHne i BogooTBeieHHE"
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHO# ceTn ""UHTepHeT"
7.2.1 OdunuansHeli caliT MuHHCTEpCcTBa cTponTenseTBa U | hitp://www.minstroyrf. ru/
KKX PO
7.2.2 DeKTPOHHBIH (OH/I MPaBOBOM U HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOH TOKyMEHTAIINN
7.2.3 HNudpopmanmoHHbIe, CIPABOYHBIC M IOMCKOBEIC Rambler, Google, SIanekc
CHCTEMBI
7.2.4 DnexTpoHHas OuOIMoTeKa CBOOOJHOTO JOCTYIIA http://www.window.edu.ru/
7.2.5 Crpasoyunas cucrema KoncynsranT ITmroc http://www.consultant.ru/
7.2.6 Od¢unmansuenii caiitt HUMU Honckoii [AY ¢ http://www.ngma.su/
JIOCTYTIOM B 3JIEKTPOHHYIO OUOINOTEKY
7.3 IlepevyeHs MPOrpaMMHOI0 oGecTieYeHu s
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6nuuen3uonnsiii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunensznonnoe cornamenne KAJ-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, CornanieHue o MpeIoCTaBICHUH JIMIEH3UU U OKa3aHUU
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr oT 14.07.2014 r. Autodesk Academic Resource Center
7.3.4 [IporpamMmmHast cucteMa Jiisi OOHapyKEHUsI TEKCTOBBIX | JImmeH3uoHHBIH moroBop Ne 6482 ot 28.02.2023 r.. AO
3aMMCTBOBaHMIA B Y4eOHBIX 1 HAYYHBIX paboTax «AHTHIUTATHAT
«Antunnaruar. BY3» (uarepuer-sepcus);Monynp
«IIporpaMMHBIi KOMILTEKC TIOMCKa TEKCTOBBIX
3aMMCTBOBAHHI B OTKPBITHIX HCTOUHUKAX CETH
HHTEPHET
7.3.5 AdobeAcrobatReader DC JInueH3nOHHBIN OTOBOP HA MpOrpaMMHOE obecrieueHue A
MepCOHAIBHBIX KoMITbIoTepoB Platform
Clients PC_ WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.3.6 MS Windows XP,7,8, 8.1, 10; Cyb6nuuensunonnsiii gorosop Ne502 ot 03.12.2020 r. AO
«CodrJlaiin Tpeiia»
7.4 Tlepevyenb nHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 basbr nanabpix OO0 HayuHnas anekTpoHHas http://elibrary.ru/
oubmmoTeKa
7.4.2 bazer nanabx OO0 "Tpecc-Mupopm" (KoHCympTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JINCHUIIJIMHBI (MOAY JIST)
8.1 12 CrienmanbpHOE MOMENICHHUE YKOMIUIEKTOBAHO CIICHUATN3UPOBAHHON MEOENbI0 U TEXHUUECKUMHU

CpelCTBaMH O0YUYCHUs, CITy>KaIlllUMU [UIS IIPeICTaBIeH s HHpOpMaIMu Oouibioit ayxuropun: Habop
JIEMOHCTPAIMOHHOTO 000pyA0oBaHus (TIepeHoCcHO): HOyTOYK RUintro — 1 miT., MynpTHMEIHIHOE
BUICOIIPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ 3xpanom — 1 mt.; YuebHo-
HarsiHbIe mocoous (16 mr.); JIabopatopHasi ycTaHOBKA CETH ¢ BOJOHANIOPHOH OamHeit; Jlocka ?

1 wt.; Paboune mecta ctynentos; PaGouee MecTo npenoaaBarers.




8.2

CrienanbpHOE MOMENICHNE YKOMIUIEKTOBAHO CIISIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
CpencTBaMK 00YYEHHUsI, CIy KaIllUMH JJIsI IPEICTABICHH HHQOPMALIMH OOJBILION ayTUTOPHH:
Habop nemoHCTpanmnoHHOT0 000py0BaHus (epeHocHOoH): HoyTOyk RUintro — 1 mT.,
MyJIbTUMEIUITHOE BUACOMPOSKINOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpanom — 1
mr.; YdeOHO-HarsaHble nocodus — 14 mr.; JlaboparopHoe o6opyaoBaHue: MakeTbl
neHTpooexxHbix HacocoB Tuna K, KM, /I, M, B. — 6 mt.; Maxkets! oceBoro (tun O) Hacoca — 1 mT.;
Makets! norpyxsbsix HacocoB ATH, OB — 2 mit.; Maket ctpyiiHoro Hacoca — 1 mr.;
JeiicTByromas MoieNnb HEHTPOOEKHON HACOCHO! YCTAaHOBKH C YaCTOTHBIM MpeoOpa3oBaTeneMm,
MIpeIHa3HAYECHHBIX JUIsl CHATUSI OCHOBHBIX XapaKTEPUCTUK HACOCA, A TaK K€ JUISl U3y4eHHs
ITapaJuIeEHOTO U ITOCIIEA0BATEIFHOTO IIPHCOCSIMHEHNS IBYX HACOCOB, HCCIICIOBAHMS TIPOIIECCOB
KaBUTAILUH U dHEprocOepexxeHus npu padote HacocoB. L{udpoBeie MAaHOMETPBI, YIIBTPa3BYKOBOU
pacxozomep, aHAIOTOBbI BakyoMeTp — 1 mT.; MakeTbl pabouymx Kojiec HEHTPOOESKHBIX HACOCOB
Pa3IMYHbIX THIpaBIMyeckux MamuH — 10 mT.; MakeT BakyyMHOTO U BUHTOBOT'O Hacoca — 2 IIT.;
Hocka ? 1 mit.; Paboumne mMecta cTyneHToB; Paboduee mecTo mpemomaBaTeds.

8.3

CrnennanbHOE TOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeAcTBaMH 00yUeHHsI, CITyKaIllUMH [T peAcTaBieHus nHpopMauru 0onbioii ayauropuu: Habop
JIEMOHCTPAIMOHHOTO 000pyAoBaHus (eperocHoit): Hoyroyk RUintro — 1 mit., MyJIbTUMEIWHHOE
BHJICOTIPOCKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ sxpanoMm — 1 mit.; Y4ebHo-
HarsIIHBIE Tocoous (26 mt.); JlaboparopHoe 000pyAOBaHHE: MOJENb TPEXKOIBIEBON
BOJIOIIPOBOIHOM ceTH, 1abopaTopHas ycTaHOBKa «OUHCTKA BOABI C TOMOIIBIO YCTAHOBKH OOPaTHOTO
ocMocay, yaeOHbIH cTeHx «DacoHHBIC YaCTH CHCTEMBI BHYTPEHHEH KaHAJIH3AIH M BHYTPEHHETO
BOJIONIPOBO/1a», MAKEThl 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIaTEIbHOM, IPEJOXPAHUTEILHON
apMaTypbl, 1a00paTOpHBIN CTEHA Il MOHTaXa acOeCTOLEMEHTHBIX TPYO, 1a00paTOpHBINA CTEH IS
MOHTa’ka 4yTYHHBIX TPYO, 1a00paTOPHBIIT CTEH] 1J1st OOPE3KH U CBAPKH HOJIUIIPONHIICHOBBIX TPYO;
Jocka ? 1 mit.; Paboune mecta ctyieHToB; Pabodee MecTo mpenojaBaress.

8.4
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ITomemneHne yKOMIUIEKTOBAHO CIICIIMATN3NPOBAHHON MeOEThI0 M OCHAIIIEHO KOMITBIOTEpaMH,
00BbETUHEHHBIMU B JIOKAJTBHYIO CETh C TOCTYIIOM B CeTh «IHTEpHET» U dJIEKTPOHHYIO
nHpopMannoHHo-o6pazoBaTenbHyto cpeny HUMU Houckoit TAY: Cucremublit 6;10k— 12 mit.;
MonuTop KK — 12 mT.; Pabouune mecta cTyaeHToB; Pabodyee MecTo mpemomaBaTeds.

9. METOMYECKHUE YKA3AHUA JJI5 OBYYAIOIUXCS 110 OCBOEHUMIO JUCHUIIJIMHBI (MOLY JIST)

OOmmit mopsIIOK MPOBECHNUS MPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHHH, HABBIKOB U (VITH) OIBITA IESTEINEHOCTH, COOTBETCTBHUE
WHANKATOpaM JIOCTHOXKEHUS COOPMUPOBAHHOCTH KOMIIETEHIIMH ONpEETICH B CIEAYIOIINX JIOKATbHBIX HOPMATUBHBIX aKTaX:

1. ITonoxxenue o Tekyuien arrecrauuu 3Hanuil ooyuatomuxcss B HUMU ATAY (B neiicTByro-11el peaakium).

2. [TonoxeHue 0 MPOMEKYTOTHOM aTTECTAIMK 00YJaIOUIMXCS IO IPOorpaMMaM BBICIIIETO 00pa3oBaHus (B ACHCTBYIONICH pPEIaKIiH ).
JIOKyMEHTHI pa3MeIeHs! B CBOOOHOM focTyte Ha opunnansaoM caiite HUMU JlorI’AY https:/ngma.su/ B pa3nene: ['maBHas
cTpanura/CeeneHns 06 o0pa3zoBaTeIbHON opraHu3anun/JIokanbHbIe HOPMATHBHBIE AKTHI.
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