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

OO0mast Tpy10eMKOCTh 33ET

YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 64
caMocCTOsTebHas paboTa 44

Pacnpez[e.ﬂe}me YaC0B TMCHUILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypce>) Hroro
Henens 13 5/6
Bun 3anaruit vo | PO | VI PII
Jlexuun 32 (32 |32 |32
IIpaxruueckue 32 (32 |32 |32
Hroro ayp. 64 |64 |64 |64
KonrakrHas pabora |64 [64 |64 |64
Cam. pabora 44 (44 (44 |44
Hroro 108 | 108 | 108 | 108
Buas! KOHTpOJIS B ceMecTpax:
3auer 7 ceMecTp

PacueTrno-rpaduueckas pabora 7 cemMecTp




2. IEJIX OCBOEHUSA JUCHUTIIUHBI (MOAY JIST)

2.1

HO,Z[FOTOBKa CIIEIUAIACTOB IO YJIYYIICHHUIO Ka4€CTBAa BOJBI, CIIOCOOHBIX MIPOAHATIN3UPOBATH KAYECTBO IMMOA3EMHBIX BOI U
000CHOBaHHO BHIOPATH METO/I, TEXHOJIOTMYECKYIO CXEMY UX OUHCTKH, 3alPOCKTHPOBATh BOZOOYHUCTHON KOMILIEKC 10
MIOJITOTOBKE BOABI MUTHEBOTO KAYECTBA, SKCIUTYaTHPOBATh OYHCTHBIC COOPYKEHHUS ¢ YIETOM TpeOOBaHUIT OXpaHBI
OKpY>Karolei cpepl.

3. MECTO JUCHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OGPA3OBATEJIbHOU ITPOI'PAMMBI

Hukn (pazpen) OI1: | b1.B./IB.02
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TpeOoBanus K NpeABaAPUTEIHLHON MOATOTOBKE 00yYal0IIerocsi:

3.1.1

T'unpaBnuka coopyxeHHt

3.1.2

WuxeHepHas ruapapiIika

3.13

Maremaruyeckoe MOACIUPOBAHUC B HAYUHBIX UCCIICAOBAHUAX

3.14

MexaHHKa IPYHTOB, OCHOBAHUS U (pyHJaMEHTEI

3.1.5

OpraHu3amys ¥ TEXHOJIOTHS padoT 1o IPUPO000YCTPOHCTBY B BOJOIIOIE30BAHHIO

3.1.6

IIpupogHO-TEeXHOTEHHBIE KOMIIIEKCHI IPUPOL000YCTPOHCTBA U BOJOMOIB30BAHHS

3.1.7

HpOI/I3BOIICTBeHHaSI TCXHOJIOTHYCCKast (HpOGKTHO-TeXHOJIOFI/I‘{eCKaH) TIpaKTruKa

3.1.8

PerynupoBanue cToka

3.1.9

XuMHUsI 1 MEKPOOHOIIOTHS BOJIBI

3.1.10

aﬂel(TpOTeXHI/IKa, QJICKTPOHUKA U aBTOMAaTU3alWs

3.1.11

beszonacHocTh KU3HCACATCIbHOCTHU

3.1.12

Bomoxo3siicCTBEHHBIC CHCTEMBI U BOJOIIOIb30BAHIEC

3.1.13

I'uppasnuka

3.1.14

T'unponorus

3.1.15

WHuxeHepHble KOHCTPYKIUU

3.1.16

MammuHsl 1 000pyI0BaHUE TS IPUPOTO00YCTPOKNCTBA U BOJOMIOIB30BAHUS

3.1.17

BO,I[HOG, 3€MECJIBHOC U OKOJIOTUYECKOE ITpaBO

3.1.18

I'mnpomerpus

3.1.19

Knumatosmorus u MECTCOPOJIOTUA

3.1.20

KommsroTepHas rpaduka B mpodecCHOHANBHOMN AeITebHOCTH

3.1.21

ITouBoBeieHUE

3.1.22

ComnpoTuBieHre MaTepraaoB

3.1.23

DKOHOMHKA BOJHOI'O X0O35HMCTBa

3.1.24

CTpOI/ITeJ'IbHLIe MaTcpuaibl

3.1.25

Teopernyueckass MexaHHKa

3.1.26

DKoJIOTHS

3.1.27

Baenenue B nHGOpMaNNOHHBIE TEXHOIOTHH

3.1.28

Maremartuka

3.1.29

OOyueHne HaBBIKaM 3I0POBOTO 00pa3a KH3HU U OXPaHBI TpyAa

3.1.30

dusnka

3.1.31

Xumus

3.1.32

I'mnpasnuka coopy:xeHuil

3.2

Jucuuniaunel (MOAYJI4) U NPAKTUKH, AJI51 KOTOPBIX OCBOEHUE IAHHOH TUCHUILIUHBI (MO1YJ) HEO0XO0IMMO KaK
npeAllecTByOLIEE:

3.2.1

BomozabopHbie COOpYKEHHS TOBEPXHOCTHBIX U TTOI36MHBIX BOT
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3anuTa BBITYCKHOW KBaNU(UKAIIMOHHON paboThI, BKITFOYAs MOJTOTOBKY K IPOIEIYPEe 3aIUThI ¥ IPOLEAYPY 3aIUTHI

323

IIpon3BoaCTBEHHAs IPAKTHKA - HAYIHO-HCCIIeioBaTeNbckast pabota (HUP)

324

HpOI/ISBO,Z[CTBCHHaH NpeaAuITIIOMHAA SKCIUTyaTalluOHHAA IMpaKTUKa

325

TexHonorus yiydiieHus KauecTBa NPUPOJHBIX BOJ,

326

SKCHJ'[yaTaLU/Iﬂ U MOHHUTOPUHI CUCTEM U COOpy)KeHI/Iﬁ HpHpO}IOO6ychOﬁCTBa M1 BOJOIIOJIB30BaHUA

4. KOMIIETEHIIUN OBYYAIOINET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIHHUITJIMHBI

(MOJY.JIS)

IIK-1 : Cnioco0eH ynpaBJsTh NPOLECCOM IKCIIYATAIMU CTAHIIUH BOIOMOATOTOBKHU




[K-1.1 : 3HaeT MpOrpecCUBHOE TEXHOIIOTHYECKOE W BCIIOMOTAaTENbHOE 000pyTOBaHUE, CPECTBA aBTOMATH3AIUHN H
MeXaHHU3alHH, 00eCIIeUNBAIONINE TIOBBIIICHAE KAYeCTBA OYHCTKH BOJIBI, IEPCICKTUBBI TEXHUIECKOTO F TEXHOJIOTHIECKOTO
Ppa3BUTHA AEATENBHOCTH, CBA3aHHOM C BOJOIOATOTOBKOM

TIK-1.2 : 3HaeT OCHOBBI OKOHOMUWKH, OpraHru3aluu Tpyaa, IpOU3BOACTBA U YIIPABJIICHU, OCHOBBI IIPUPOJOOXPAHHOT'O
3aKOHOJaTCJIbCTBA

[IK-1.3 : YMeeT pyKOBOIUTSH JIOKAJIM3AlMEN U JIMKBUJAIMEH aBapUHBIX CUTYallui B CUCTEMAax BOJOMOATOTOBKH, OCYLIECTBIIATD
TBOPYECKUI IMOMCK PEIICHUS IMPOOIIeM, BO3HUKAIOIIIX B MPOIECCE OPTaHU3aI[UH SKCILTYaTalluy CTAHI[UHA BOJIOOYHCTKH

IIK-1.4: Brnaneer HaBbIkKaMu OpraHu3anuvun pa60T 0 TCXHUYCCKOMY 060J'Iy)KI/IBaHI/IIO " pEMOHTY TEXHOJIOTMYCCKOI'0 U
BCIIOMOI'aTCJIBHOI'O 060pyz[013aH1/151 CTaHI MU BOAOIIOATOTOBKH COTJIACHO YTBCPKACHHLIM IJIaHAM U l'pa(l)I/IKaM

I1K-1.5 : Biageer HaBBIKaMU KOHTPOJISI COOJTIOICHHS ONITHMAIIBHBIX PEXKHMOB PEareHTHON 00paboTKH BOJIbI, pabOThI
COOPYXXEHUI1, 000pyIOBaHHS M CUCTEM CTAHIIMU C LIEIIbIO JOBEJICHNSI KaUeCTBa BOABI JO HOPMAaTUBHBIX TPEOOBaHUIA

IIK-13 : CnocobeH ncnoIb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX THCIHILTHH, METOABI MATEMATHYECKOT0 aHATN3a
H MO/IeJIMPOBAHMS, TEOPETHYECKOT0 U IKCIIEPHMEHTAIBHOT0 HCCIeI0BAHUS MPH PellleHNH NMpogeccHoHAIBHBIX 32129

[IK-13.1 : 3HaeT OCHOBHBIC IPUHIIAITEI aHATN3A CHCTEM MIPUPO000yCTPOICTBA M BOZOIIOIH30BAHUS

[IK-13.2 : YMeeT BHIITOIHATh CTATHCTHYECKYIO0 00pabOTKy pe3yIbTaToB SKCIIEPIMEHTOB

[IK-13.3 : BrageeT OmbITOM UCIIONB30BaHIE HAYYHBIX 3HAHUH TSI PEIICHUS KOHKPETHBIX 3a/1a4 B 001aCTH
pUpo000yCTPOHCTBA U BOAONOIH30BAHUS

ITIK-2 : Crioco0eH ynpasJisiTh NPOLECCOM IKCILIYATAIMHM HACOCHON CTAHIIUM BOAOIIPOBO/A

[1K-2.2 : 3HaeT HOPMBI BpeMEHH Ha IIPOBEJCHUE TEXHUIECKOTO O0CTYKUBAHUS 1 pEMOHTa 000pyI0BaHUS, HH)XEHEPHBIX CHCTEM,
31aHUI U COOPY>KEHUI HACOCHBIX CTAaHLUN BOJOIPOBOJA

[IK-2.3 : YMeeT BEIOHpATh THIIOBBIE METOMBI U CIIOCOOBI BHITIOJTHEHHUS IPO(eCcCHOHANBHBIX 3a71a4, OIICHUBATh X
3¢ ($EKTUBHOCTE M KAYECTBO, PyKOBOAHTH CIIOKHBIMHU H OTTACHBIMHU paboTaMu 110 3apaHee pa3pad0TaHHOMY IUIaHy, IPOSKTY
opraHu3anuy padoT MM MO HAPSILy-AOIyCKy

[1K-2.4 : YMeer oOecrieynBaTh pallMOHATEHOE PACX0IOBaHUE MATEPHAIIOB, TOILTHBA, YJICKTPOIHEPTHH, a TAKKE IPABHIEHOE
HCIIOJIb30BaHKE MTPONU3BOACTBEHHBIX IUIONIAIeH, 000pYAOBaHHs, UHCTPYMEHTA H IIPUCIIOCOOICHUH, KOHTPOJIMPOBATh yYeT
pabodero BpemeHH, opopmiieHIE Tabens pabounxX HACOCHOW CTAaHITUH BOJOIIPOBOIA

[1K-2.6 : Brageer HaBBIKAMHU OpraHU3AIMK PA0OT 10 TEXHUYECKOMY OOCITY)KUBAaHUIO H PEMOHTY 000PYAOBaHUS, HHKCHEPHBIX
CHCTEM, 34aHUH M COOPYKEHUIH HACOCHOHN CTaHIMH BOJOMPOBO/IA COTIACHO IUIaHaM M TpaduKamM

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJIMHBI (MOIYJIA)

Kon Yacos

3aHATHUA

HaumeHoBaHue pa3aenoB u
TeM /BUJ 3aHATHS/

Cemectp /
Kypc

HNupuxkatopsl | Jluteparypa | HuHTepakr. IIpumeyanue

Pa3znen 1. Tema 1. CocTaB n
CBOMCTBA MOA3EMHBIX BO/.
Kanaccudukanus noazeMHbIX
BOoA. MeToabl
KOHIUIIMOHMPOBAHHUS
MOJA3E€MHBIX BOJ.

1.1

Jlexuums 1. CoctaB U cBOMCTBA
MOJI3E€MHBIX BOJI.

MeToap! yITydIeHus KadecTBa
noa3eMHbIX Boa. KadecTBo
MOA3EMHBIX BOJ. X UMUYECCKUI
coctaB. Knmaccudukanms
moa3eMHbIX Boa. O6paboTka BOJIEI,
METO/Ibl KOHJAMIIMOHUPOBAHUS
MOI3EMHBIX BOJI.

/Jlex/

ITK-1.1 K-
1.4 TIK-1.5

IK-2.3 IIK-

13.1 TIK-13.2

J1.1J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2712.3
33 54 97

IK-1

1.2

IIpaxruueckoe 3ansarue 1. Ananus
KauecTBa, BEIOOp MeToa U
TEXHOJIOTUU KOHIAUIIMOHUPOBAHUS
TTOA3EMHBIX BOJI.

Brimaua 3aganus nis PI'P. Pacuér
XHMHUYECKOTO cocTaBa Boasl, CO2,
KO0, KK, XKHK, coneconepxanusi.
®dopmyna Boasl. Beibop metona
00paboTKH BOJIBI

Mp/

IK-1.1 ITK-
1.4 TIK-1.5
I1K-2.3 TIK-
2.6 IIK-13.1
IK-13.2

JI1.1J11.3
.4
JI.5J12.1
J12.2
0226 27

TK-2




1.3 CamocrosrensHas pabdora 1. IK-1.2 K- J1.1J11.2 TK-1
CocTaB 1 CBOWCTBA IT0I3€MHBIX 1.51TIK-2.3 JI1.3J11.4
BOJI. I1K-2.4 TIK- JI1.5J12.1
MeTos! yITydIIeHNs Ka4eCTBa 13.2 33 54 97
noa3eMHbIX Boj1. KauecTBo noj-
3EMHBIX BOJ. XUMHYECKUI COCTaB.
Knaccudrkanus moa3eMHBIX BOJ.
O6paboTka BOABI, METOIBI
KOH/IULIMOHUPOBAHHUS TIOA3EMHBIX
BOJI.
/Cp/
1.4 CamocrosrensHas padora 2. MK-13.1 TIK- | JI1.1JI1.2 TK-2
Perienne 3agauu no XUMH4ECKOMY 13.2 TIK-13.3 JI1.3J11.4
cocraB ymsrdaemoit Bojisl (PI'P) JI1.5J12.1
Pacuérel no onpeneneHuto J12.2
dhopmynst Bogsr; KO; XKK; XKH/K; D233 37
co-nepxkanust CO2,
coneconepxkanus. [loctpoenue
JIUarpaMM XHMHYECKOTO U
COJIEBOTO COCTaBa BOJBI.
/Cp/
1.5 CamocrosTenbHas padora 3. ITK-1.1 IIK- JIT.1JI1.2 TK-1
HopmaTuBHBIE OCHOBBI KaUeCTBa 2.21IK-2.3 J1.3J11.4
nutbeBoit Boasl. CanlluH 1074. I1K-2.6 TIK- JI1.5J12.1
«IIutbeBas Boga...». [lpuHnumn 13.3 J12.2
cocrasiienust TC ymsrdenus 02 54 907
Bobl /Cp/
1.6 CamocrosrenbHas pabdora 4. ITK-1.2 TIK- JI1.1JI1.2 TK-1
Br100p MeTO/1a ¥ TEXHOIOTHH 2.21T1IK-2.3 JI1.3J11.4
KOHJUIIMOHUPOBAHUS BOJBI IO ITK-13.1 IIK- JI1.5712.1
BapHaHTY 13.2TIK-13.3 2.2
AHanu3 KauecTBa BOJbI U BHIOOD D1 D2 D5
merona YKB. Pacuér
MIPOU3BOIUTEIILHOCTH YCTAaHOBKH.
Onpenenenue TC u coctaBa
YCTaHOBKU YMSATYEHUS BOJIBI.
CocraBieHue OJIOK-CXEMBI.
/Cp/
Paznen 2. Tema 2. Jlerazanus
Boabl. Kimaccuduxanus meronos.
duznyeckue U XUMHUYECKHe
MeToAbl. Y cTpoiicTBa I
Jera3aium BoJbl. Y1ajieHue
CO2.
2.1 Jlexius 2. Jlerazanust BOJIbI. [TK-1.2 TIK- JI1.2 J11.3 ITK-1
Krnaccupukanus MmeTonos u 1.3 TIK-2.3 JI1.4
TEOPETUYECKIE OCHOBHI Ipolecca [1K-2.4 TIK- JI1.5J12.1
nerazanuu. Ousndeckue u 13.1 TIK-13.2 23 54 37
XUMUYECKHE METO/IbI, yCIOBUS I1K-13.3
NIPUMEHEHHUs. Y CTpOMCTBa s
Jierazanuu. Y 1ajieHue U3 BOIbI
CO2. O0ecKHuCIOPOKUBAHUE BOJIBI
/JTex/
2.2 IIpakruueckoe 3ansTue 2. IK-1.1 IIK- JI1.1J11.3 TK-1
Jerazaropsl. 2.31IK-2.4 JI1.4
Tunsl, cxembl, yCTPOHCTBO, [TK-2.6 T1K- JI1.5J12.1
Ha3HaueHUe, IPUHIIUI pacuéTa, 13.2 TIK-13.3 9293 07

BbIOOp
Mp/
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CamocrosrensHas padora 5.
Br100p MeTO/1a ¥ TEXHOIOTHH
KOHIUIIMOHUPOBAHUS BOJIBI MO
BapUaHTY

AHanu3 KauecTBa BOJbI U BEIOOD
merona YKB. Pacuér
TIPOU3BOTUTEIILHOCTH YCTAaHOBKH.
Onpenenenne TC u coctaBa
YCTaHOBKH YMSTYCHUS BOJBI.
CocraBiieHH€e OJIOK-CXEMBI.

/Cp/

I1K-2.3 K-
2.4T1IK-13.1
I1K-13.3

J1.1J11.2
JI1.3J11.4
JI1.5J12.1
2.2
3132 55

TK-1

Paznen 3. Tema 3. Yaajenue u3
Boabl H2S, cBoiicTBa u opmbI
copepxkanusi. OCHOBHbIE METObI
u TC ynanenus H2S. Aspauus,
OUOXUMHMYECKHEe METOABI.

3.1

Jlexums 3. Y nanenne us Boasl H2S.
OcHosnble MeTozb! U TC ynanenus
H2S. CsoiictBa 1 hopmbI
conepxxanust H2S B Boze.
DuznyecKue U XMMHUECKHE
METOJIbI, CYIITHOCTh, YCIOBHUS
npuMeHeHus. Aspanus,
OMOXUMUYECKHUE METOIBI.

/Jlex/

ITK-1.3 K-
1.4 TIK-2.2
IK-2.3 IIK-
13.1 TIK-13.2
I1K-13.3

J1.2J11.3
1.4
JI1.5J12.1
232497

IK-1

32

[pakruaeckoe 3austue 3. Beibop
METO/Ia U TEXHOJIOIHH
KOHJUIMOHUPOBAHHS MOJ3EMHBIX
BOJI.

HopmatuBHBIE OCHOBEI KauecTBa
nutheBoi Boael. CanlluH 1074.
«lTuteeBas Bona...». [IpuHun
coctapneHust TC yMsArdeHus: BOJbI.
OCHOBHOE U BCIIOMOTaTEIHHOE
obopynosanue. Onpenenenue QP
o Bapuanty; (PI'P)

Mp/

IK-1.1 ITK-
1.3 IIK-1.5
I1K-2.3 TIK-
2.4T1IK-13.1
I1K-13.3

JI1.1J11.3
1.4
JI1.5J12.1
J12.2
02 56 97

TK-2
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CamocrosrenpHas padora 6.
Vnanenue u3 Boasl H2S
OcHognble MeTobl U TC ynanenus
H2S. Cgoiicta 1 popmbt
conepxkanust H2S B Boze.
dusnyeckue ¥ XUMHYECKHUE
METO/Ibl, CYIIIHOCTb, YCIIOBUS
NpUMEHeHus. Aspanus,
OMOXUMUYECKUE METOIBI.

/Cp/

IK-1.2 IIK-
1.3 TIK-1.5
I1K-2.3 TIK-
2.6 IIK-13.2
I1K-13.3

JI1.1 J11.2

JI1.3J11.4

JI1.5J12.1
92 97

TK-1

Paznen 4. Tema 4.
Oo0e3:xe/Ie3NBaHHE
JeMaHraHanus MmoJa3eMHBIX BO.
PearenTHbIe 1 Ge3peareHTHbIE
TEXHOJOIHH

4.1

Jlexius 4. O6e3xene3nBaHue 1
JIEMaHTaHaI¥s BOIEIL.
TeopeTHueckie OCHOBHI,
COBpPEMEHHBIE TEXHOJIOTHU
ynanenus xxenesa. Kiaccuduxarms
MeToa0B. PearenTHEIE U
Oe3peareHTHbIE METOIBI. Adpanus,
«cyxast QUIbTpaIus».

/JTex/

IK-1.2 IIK-
1.51IK-2.3

I1K-2.4 TIK-

13.1 IIK-13.3

JI1.2J11.3
1.4
JI1.5J12.1
33 54 97

IK-1




4.2

CamocrosrensHas padora 7.
O06e3xKene3nuBaHue u
JIEMaHTaHaIMs BOIBI
TeopeTnueckie OCHOBBI,
COBpPEMEHHBIE TEXHOJIOTUU
yaanenus sxenesa. Kiaccudukarms
METOAO0B. PearcHTHEIC U
Oe3peareHTHBIE METOIBL. Adpanus,
«cyxast QUIBTPALUSY.

/Cp/

IK-13.1 TIK-
13.2 TIK-13.3

J1.1J11.3
.4
JI1.5J12.1
3296

TK-1

Paznen 5. Tema 5. KécTkocTh
BO/Ibl. OCHOBBI YMSITYeHUS
Boabl. Kimaccuduxanus meronos,
ocHoBHuble TC. MeTox HOHHOTO
oomMena. KaTuoHHMTBI.

5.1

Jlexmus 5. XKécTkoCTh BOIBI.
TeopeTnueckue 0OCHOBBI
YMSITYEHHS TIOA3EMHBIX BOJI.
Krnaccudumkanus MmeTonos,
ocuoBHble TC. YMsruenue BOIbI
METOJI0M HOHHOI'O OOMeHa.
KatnoHuTHI, 0067aCTH IPUMECHEHUS.

/Jlex/

IK-1.1 IIK-
1.4TIK-2.3
I1K-2.4 TIK-

13.1 IIK-13.2

JI1.2J11.3
1.4
JI1.5J12.1
03 54 97

IK-2

52

IIpakrudeckoe 3aHsTHE 4.
KaTtnoHuTOBBIE GUIBTPBI, THUIIBI,
KOHCTPYKIIHSI.

ITpuanmn pabotsl, pacuéra H-, Na

-KaTUOHHUTOBBIX (DHIIBTPOB.
[Monnast, pabouast oOMeHHast
CIIOCOOHOCTD, MOPSANOK pacuéra
¢unsTpoB. ITopsaok pacuéra
KaTHOHUTOBOW YCTaHOBKH 110
Bapuanrty (PI'P)

Mp/

IIK-1.1 IIK-
1.5TIK-2.3
I1K-2.4 IIK-
2.6 IIK-13.1
IIK-13.2 TIK-
133

J1.1J11.3
.4
JI1.5J12.1
092353 56 37

TK-2
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IIpaxruueckoe 3ansarue 5.
PearentHoe x0341iCcTBO
BOJIOOYHMCTHBIX KOMILICKCOB
KOHJUIIMOHUPOBAHUS MO J3EMHBIX
BOJ

KucnorHoe, coneBoe xo3gicTBa.
CocTtaB, OCHOBHBIE CXEMHI,
IIPUHIUI pacy€Ta COOPYKEHUH,
pacxon pearenToB. Beioop TC,
pacuéT coopy>KEeHUIl [10 BapUaHTy
(PTP)

Mp/

IK-2.2 IIK-
2.3 1IK-2.4
IK-2.6 IIK-
13.1 IIK-13.2
IK-13.3

J1.1J11.3
.4
JI1.5J12.1
J12.2
01032

TK-2

54

CamocrosrenpHas pabora 8.
Pacuér ymsarantensHON yCTaHOBKU
(PTP)

Pacuér Na-KaTHOHUTOBBIX (PUIBTD,
o00p TUIIOBOTO (PHIBTPA, PAacYET
pereHepanuu GUIbTpa, COIEBOTO
xo3siictBa. [Togbop
BCIIOMOTaTeIbHOT0 000PYIOBAHMUS.

/Cp/

ITK-2.3 TIK-
2.4 TIK-2.6
IK-13.1

J1.1J11.2
JI1.3J11.4
JI1.5J12.1

013253

TK-2

5.5

CamocrosTenpHas padota 9.
PearentHOE X0341CTBO
BOJIOOYHMCTHBIX KOMIIJIEKCOB
KucnorHoe, coneBoe xo3gicTBa.
CocTtaB, OCHOBHBIE CXEMHI,
IIPUHIUI pacy€Ta COOPYKEHUH,
pacxon pearenToB. Beioop TC,
pacuéT coopy>KEHHI MO BapUaHTY..

/Cp/

IK-13.1 TIK-
13.2IK-13.3

JI1.1 J11.2
JI1.3 J11.4
JI1.5J12.1
J12.2
2122 97

TK-1




Pa3znen 6. Tema 6. OnpecHeHne u
obeccosuBaHue Boabl. MeToabl,
ux kaaccupuxanus u TC.
Juctnansuus, H-Na-
KAaTHOHHPOBaHHe

6.1 Jlexuus 6. OnpecHeHue u IIK-1.1 IIK- JI1.2 JI1.3 [1K-2
00eCCoMBaHUE BOJIBI. 1.2 TIK-1.4 JI1.4
MeTonbl, ux K1accupuKanus u [TK-2.2 TIK- JI1.5J12.1
ocHoBHbIe TC. Jluctuiuisimms, 2.31IK-13.1 | D123 54 37
COJIHEYHBIE ONTPECHUTEIH. IK-13.2
/J1ex/
6.2 IIpakrnueckoe 3ansaTue 6. IK-1.1 IIK- JI1.1JI1.3 TK-1
OnpecHeHue u 00eCcoIMBaHIe 1.3TIK-1.4 JI1.4
MOA3EMHBIX BOJT I1K-2.2 T1K- JI1.5J12.1
MeMOpaHHBIE TEXHOJIOTUH, 241IK-2.6 | 022426 27
TEXHOJIOTUYECKUE XaPAKTEPUCTUKU IK-13.2
MeM-OpaH. OOpaTHOOCMOTHYECKUE
YCTaHOBKH, CX€Ma, IPUHIIUII
paboTHL
/Mp/
6.3 CamocrosrenbHas padora 10. [K-2.3 TIK- JI.1J11.2 TK-1
OnpecHenne u 00eCCOTMBaHIE 2.4 TIK-13.1 JI1.3J11.4
TIO/I3€MHBIX BOJI [K-13.2 JI1.5J12.1
OmnpecHenue Boasl, H-Na- 33 354 26 27
xkaTuonuposanue. TC, npuHIUI
paboTs! 1 pacuéra.
TexHooruueckue napaMeTpsl
MemOpaHHBIE TEXHOJOTHH,
TEXHOJIOTNYECKHE XapaKTePUCTUKH
MeMmOpaH. O6-paTHOOCMOTHYECKHE
YCTaHOBKH, CXeMa, IPUHIIHII
paboThI.
/Cp/
Pazpnen 7. Tema 7. Onpecnenne
BOJIbI METOJ0M JJIeKTPOAUATN3A
U 00paTHOro ocMoca.
7.1 Jlexuus 7. OnpecHeHHnEe BOJIbI ITK-1.1 K- JI1.2 JI1.3 [TK-2
METOJIOM 3JIEKTPOIMAIN3a U 1.3TIK-1.5 JI1.4
00paTHBIM OCMOCOM. [1K-2.2 TIK- JI1.5J12.1
CoBpeMeHHbIE ONIPECHUTENbHBIE 2.4 TIK-13.1 232427
YCTaHOBKH, YCTPOICTBO U YCJIOBHUS IK-13.3
MIPU-MEHEHUS IS
KOHJIUIMOHUPOBAHUS MOJ3EMHBIX
BO/I.
/J1ex/
7.2 IIpakruueckoe 3ansaTue 7. ITK-1.1 IIK- JIT.1J11.3 TK-1
O6e33apaxrBaHUe OJ3EMHBIX 1.3TIK-1.5 1.4
BOJI. ITK-2.2 TTK- JIL.5J12.1
Y®-06mnyuenue. bakrepunmaHbie 2.4 TIK-13.1 J2.2
YCTaHOBKH, CXEMBI ¥ [IPAHIINIL IK-13.2 22 97
pabo-Thl, TEXHOJIOTHYECKUE
xapaxrepucTtuku. [Tpunnun
pacuéra u mooopa yCTaHOBKH.
Mp/
7.3 CamocrosrensHas pabora 11. IK-1.4 TIK- JI.1J11.2 TK-2
0O0e33apakuBaHe MO3EMHBIX BOJ 1.5TIK-2.2 JI1.3J11.4
(PT'P) ITK-2.6 TIK- JI1.5J12.1
IMpuanun pacuéra u mogbdopa 13.1 32 54 26

OakTepuIMIHON YCTaHOBKHU. Pac-
4éT ycTaHoBKU. Cxema,
TEXHOJIOTHYECKUE MTapaMeTPHI

/Cp/

6. POHJ] OLIEHOUHBIX CPEJICTB

6.1. KoHTpoOJIbHBIE BONPOCHI M 32 JaHUS




1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA AJI ITPOBEJJEHW A TEKYIIEI'O KOHTPOJIA

[TpoMexyTouHast aTTecTalys CTYACHTAMH OYHOH (POPMBI O0YUCHHSI MOXKET OBITH MPOIiIcHa B COOTBETCTBHH C OaJTBHO-
PEUTHHTOBOI CHCTEMOM OIIEHKH 3HaHH, BKITIOYaromei B cebs nmpoBenenne Tekymniero (TK), mpomexxyrounoro (ITK) u utorosoro
(UK) xoHTpONS 1O quciummHe "YIrydIIeHne Ka4ecTBa IMO3¢MHBIX BOx .

Texymuit koutpons (TK) ocymiecTBisiercss B TeueHHE ceMecTpa U MPOBOAUTCS MO MPAKTHYECKUM 3aHATHUSIM, a TakoKe 10 BUIaM
CaMOCTOATENBLHON paboThl cTyneHToB ( PT'P).

BosmoxabsiMu popmamu TK sSBISFOTCS: 3aIMTa pacyeTHO-rpa@uIecKoi padoTHI.

KonuuecTBo TeKymux KOHTPOJIEH 10 JUCIHUIUIMHE B CEMECTpe omnpeensercs kageapoit.

B xone npomesxxytounoro koHTpods (I1K) npoBepstorcst TeopeTuyeckue 3HaHus. JJaHHbIH KOHTPOJIb IPOBOAUTCS 10 pa3zienaM
(MomymsIM) TUCIIMITIMHE 2 pa3a B TEUEHHE CEMeCTpa B yCTAHOBJIICHHOE pabodeii mporpamMMoii Bpems. BosmoxubIME hopmamu
KOHTPOJISL SIBIISIFOTCS TECTUPOBAHHE (C IIOMOIIBIO KOMITBIOTEPA MIIH B IEYaTHOM BUJIE), KOJUIOKBUYM HIIH APYTHE (POPMBL
Hroroseiit koHTpOIb (MK) — 9T0 3a4€T 0 AUCIMIUIMHE B LIETOM.

CryzneHTsl, HaOpaBiIre 3a paboTy B cemecTpe oT 60 1 6oree 6aIOB, HE MPOXOAAT MPOMEKYTOUHYIO aTTECTALMIO B JOopMe caaun
3auera.

B kadecTBe OLIEHOYHBIX CPEACTB MO AUCLUILIHHE "YIIydlleHHe KadeCTBa MOA3EMHBIX BOJ" HCHONb3yHOTCS:

- JUTSL KOHTPOJISI OCBOCHHS TEOPETHYECKUX 3HAHUH B TEUCHUH CEMECTpa MPOBOIUTCS J1Ba MpoMexyTouHbIX KoHTpours (ITK-1, ITK-2)
110 OJI0KaM JIEKITMOHHOTO Kypca;

- IUISL KOHTPOJIS OCBOCHUS MPAKTUUECKUX 3HAHUH B TEUEHUU CEMECTpa MpoBoasATCs aBa Tekymux kouTpois (TK-1, TK-2) mo
HNPaKTUYECKUM 3aHATHUSIM.

Teoperuueckuii marepuan npomexxyrounoro koutpods [IK 1 (7 Cemectp):

1. KauectBo npupoxnHoii Boas! (ompenencnue). [lokazarenn kagecTBa Mo 3eMHBIX BoA. DakTopsl, BIUAIONNE HA KAYECTBO
MOJ3EMHBIX BOJ.

. Kitaccugukanus noa3eMHbIX BOI.

. Kareropun 3arps3HeHMIT MOA3EMHBIX BOX (IIPUPOTHEIC 3aTPI3HCHHNA).

. Kareropuu 3arpsi3HeHnii moA3eMHBIX BOJI (aHTPOTIOTEHHBIE 3arPsI3HEHMS).

. NonHslii coctas nmpuponHoii Boasl. Knaccudukanus npupoaseix Bog mo O.A. AlekuHy.

. OtreHKa Ka4ecTBa BOABI IS XO3SHCTBEHHO-ITUTHEBOTO BOJOCHAOKCHNS.

. O6pabotka Bozb! (MOHATHE). METO B YITyUIICHUST Ka4eCTBa MIOA3EMHBIX BO/I.

. MeTtonpl ynmy4IiieHus KauecTBa MOJ3eMHBIX BOJ (Aeraszauusi, odecconnBanue, HOHHBINH 00MeH, (pTopupoBaHue).

. MeTozp! yny4nieHus kadyecTBa MOA3EMHBIX BOJ (0OpaTHBIA 0CMOC, 3JIEKTPOIHAIIN3, YMATYCHUE BOJBI, 00C3KEIIC3NBAHIE).
10.Kiaccuduxaryst METOAOB JIera3alliy BOJIbI, TEOPETHUECKAE OCHOBHI MIpoIiecca.

11. ®usudeckue METOBI Jera3annu BoAbl. Jlera3aTopbl, THITBI CXeMbl, IPHHLIUI PaOOTHL.

12. ®dusndeckue METOIBI YAAICHHS CEPOBOJOPOIa (adpalysi BOIBI C MOJKHUCICHHEM U 0e3).

13. XuMmudeckie MEeTO bl yIaJICHAS] CEPOBOIOPOA (XJIOpPUPOBaHHE, 030HINPOBaHKE, 00pab0TKa THAPOKCHIOM JKele3a).

14. TexHONIOTHYECKHE CXEMBI YIAIEHHUS CEPOBOIOPO/IA U3 BOJIBI C TIOMOIIBIO CepoOaKTepHil M MyTeM (QIIIBTPOBAHUS Uepes3
MOJUGHUINPOBAHHBIE 3aTPY3KH.

15. TeopeTnaeckue OCHOBBI YMSTYCHHS BOJBI, KIIaCCH(DUKALIUSI METOJIOB.

16. IoHsTHE TITYOOKOTO M HEIITyOOKOTO YMATYeHHUS BOJIBI. BEIOOp MeTona ymsardeHus. TepMUUecKuii MeTo] yMATYCHUSL.
17. YMmsrdeHue Boibl U3BECTKOBAaHUEM, CYILHOCTb IIPOLECCA, TEXHOJIOINYECKUE CXEMBI U yCTaHOBKU.

18. YMmsruenue Bobl H3BECTKOBO-COJJOBBIM METOA0M, CYLTHOCTh POLIECCa, TEXHOJIOTMUECKUE CXEMbI U YCTaHOBKH.

O 003N LNk~ W

Teopernueckuii MaTepuai npomexyroanoro koaTpons I1K 2 (7 cemectp):

1. KaTHOHHTBI M UX CBOMCTBA.

2. JlaiiTe XapaKTepHUCTHKH CIISTYIOIINM OIpeaeNICHUsIM: OOMEHHAs CIIOCOOHOCTB, MOJTHAs 0OMEHHast CIIOCOOHOCTH, paboyast
00MeHHasi CIIOCOOHOCTh, EMKOCTh MOTJIOIMIEHHS, KO (PUIINEHT HaOyXaHHS.

3. Texnonornyeckas cxemMa Na-KaTHOHUTOBOTO (OJJHOCTYNEHYATOr0) YMITU€HUs BOABL. Y CIIOBUS IPUMEHEHHS, TEXHOJIOTNYECKUE
napaMeTpsl YCTaHOBKH, IPEUMYIIECTBA X HEIOCTATKH.

4. Texnonormyeckas cxemMa Na-KaTHOHHTOBOTO (IBYXCTYIICHYATOT0) YMSATUCHHS BOABL. Y CIIOBHS IPHUMEHEHHS, TEXHOJIOTHIECKHE
napaMeTpbl YCTaHOBKH, IPEUMYILECTBA U HEIOCTATKU.

5. Ymsruenune Boasl H-Na-kaTroHnpoBanueM. TeXHOIOrMYECKUE CXEMBI (TTapallIeNbHOE, OCIEN0BAaTENBHOE, COBMECTHOE),
YCIIOBHSI IPUMEHCHNS.

6. KatnoHuTOBBEIE (GUIBTPEI, CXEMa, YCTPOHCTBO, IIPUHIIUI pabOTHI U pacueTa.

7. Perenepaliuisi KATHOHUTOBBIX (PUIBTPOB, ATAIbI, TPOJOIKUTEIBHOCTD, TEXHOIOTHS IpoLecca.

8. PeareHTHOE X034HCTBO CTAaHIIMU YMSTYCHHUS BOJBI (KHUCIOTHOE). CXema, MPUHINT paboTHI.

9. PeareHTHOE XO3SICTBO CTAHIIMN YMATYCHHUS BOAHI (coneBoe). Cxema, IPUHINI padoTHI.

10. OnpecHenue u obecconuBaHue BOABI JUCTUILISIIMEH (MHOTOCTYIEHYaThle YCTAaHOBKH), COJIHEYHOE ONIPECHEHHE,
3aMOpaKHBaHHE.

11. NoHOOOMEHHBIH METO OTIPeCHEHUS BOJIBI, CYIITHOCTH Iporecca (peakuun). OmHO-, IBYXCTYIICHHBIE CXEMBI HOHUTOBOTO
OIIPECHEHHS BOJBI.

12. MonuroBsle 3arpy3ku ¢GuiIbTpoB. PereHepanust ”HHOHUTOBBIX (PHIBTPOB (CXEMa EJKOHATPOBOTO XO3SHCTBA).

13. OmpecHenue 1 06eccoIMBaHNE ITOI3EMHBIX BOA. MeTOIBI M 001aCTh IPIMEHEHUS.

14. OnpecHenue BobI AeKkTpoaranu3oM. CyIIHOCTh Ipolecca, TEXHOJOTHUECKasl CXeMa, yCIOBUS IPUMEHEHMS.

15. OnpecHenne BoAbl OOPATHBIM OCMOCOM.




Texyumii konTposs 1 (7 cemectp):
Pemenue 3anau

3amada 1. AHanu3 chipoit Boabl cieayronmid (B mr/n): Nat = 73,6; Ca2+ = 74,7; Mg2+ = 19,5; NH4+ = 3,8; SO42- =
231,8; C1-=59,0; NO2- = 0,03; NO3- = 0,98; »xectrkocth Ko = 5,33 mr-sks/n, menounocts 11 = 2,24 mr-sk8 171. [IpoBepuTh
TOYHOCTH BBIIIOJIHCHUS aHAIU3A.

3amaga 2. JKecTKOCTh CBIPOH BOABI COCTABIACT 4 MTI-9KB/J, a COAepKaHUe Kaiablus paBHO 60 mr/n. OmpeneinnuTtsh
MAarfueBYyIO JKECTKOCTb M COAEPKAHUE MarHUs B BOJE.

3amada 3. KauecTBO ChIpoi BOJBI XapaKTEepU3yeTCs CICAYIOIUMH JaHHbIMU: = XKo = 5 mr-sks/n, XKu/x = 2000 MKr-3KB/11.
Omnpenenuts XKCa , XKx n XKMg B mr-axs/m1, ecimm XKMg=4:2Ko .

3anaua 4. [TogoOparh TEXHONOIUIO OYMCTKU TOJ3EMHBIX BOJ.
3amaga 5. KapOoHaTHas MIETOYHOCTH M3BECTKOBAaHHOM BobI cocTaBisieT 0,4 Mr-oks/i. Onpenenuts m30bITOK B Boge Ca(OH)2, ecim
o01ast meT0YHOCTh BoAbI paBHa 0,7 MT-3KB/1I.

3anaya 6. B 5 1 quctripoBanHoi Bonbl pactBopiiin 0,4 r NaOH u 265 mr Na2CO3. OnpenenuTs BEIMYUHY U XapakTep
IIEITOYHOCTH PacTBOPA.

3agaua 7. XKectkocTs HaceimeHHOro pactsopa MgCO3 mpu 25 °C paBHa 6,38 mr-aks/n. Haiitu npousseneHue
pactBopumoctu [1P - st kapboHaTa maraus.

HToroBeiii KOHTPOJH 3a4eT (7 ceMecTp):

1. KauectBo npupozanoit Boasl (onpeznenenue). [Tokazareny kadecTBa MOA3EMHBIX BOJ. DakTopsl, BIUSIOMNE HA KAUECTBO
TOA3EMHBIX BOI.

. Knaccuuxkanms noa3eMHsIX BOJ.

. Kareropuu 3arpsi3HeHuil moa3eMHbIX BOJ (IIPUPOIHBIE 3aTPA3HEHNUS).

. Kareropun 3arps3HeHniT MOA3eMHBIX BOJ (aHTPOIIOTCHHBIE 3arPsI3HEHIS).

. NonHsIH coctaB mpupoaHoi Boasl. Knaccudukanus npupoaasix Bog mo O.A. Anexusy.

. OueHka ka4uecTBa BOABI IJIS XO3SHCTBEHHO-TUTHEBOTO BOJOCHAOKEHUS.

. O6paboTka Bozb! (MOHATHE). METOBI YIydIICHUS Ka4eCTBa MOA3EMHBIX BOJI.

. Metonp! ymydnieHus KauecTBa MOJI3EMHBIX BOJI (Jiera3amusi, 00ecconnBanue, HOHHBIN 00MeH, pTopupoBaHue).

. MeTtonpl ymy4lieHus] KauecTBa MOJI3EMHBIX BOJ (00paTHBIN OCMOC, JIEKTPOIUAIN3, YMITYeHHE BOJIbI, 00e3KeTC3UBAHUE ).
10.Knaccudukanus MeTo0B Aerasaliy BoJIbl, TEOPETHIECKUE OCHOBBI IIPOLEcca.

11. dusuyeckie METOBI IeTa3aliy BOIBL. Jlera3aTopsl, THITEI CXEMBI, TPUHIAI PaOOTHI.

12. ®u3nyeckue METOIB! YAAIEHHS CEPOBOI0POIa (adparys BOIBI C ITOJKUCICHUEM U 0e3).

13. Xumuueckue METOIbl yIaJIeHHs CEpOBOOPOAA (XIIOPUPOBAHUE, 030HUPOBaHKE, 00paboTKa THIPOKCHUIIOM Kene3a).

14. TexHoNMOrM4ECKUE CXEMBI YAAICHUS CEPOBOIOPOJIA U3 BOJbI C TOMOIIBIO CEPOOAKTEPU 1 IyTeM (HUIbTPOBAHUS Yepe3
MOIU(UIMPOBAHHBIE 3aTPY3KH.

15. TeopeTnueckrie OCHOBBI YMSTYEHUS BOABI, KIACCH(DUKAIMI METOIOB.

16. TTonsiTue niry6oKOro U HErTyOOKOro yMsrdeHus BoJbl. Beioop Merona ymsraenuns. TepMUUecKuii METO yMATYeHHUSL.

17. YMsTdyeHne BOAbI H3BECTKOBAHUEM, CYITHOCTE ITPOIIECCa, TEXHOJIOTHIECKAE CXEMBI U YCTaHOBKH.

18. YMsArdeHune Boabl H3BECTKOBO-COMOBBIM METOJIOM, CYIITHOCTb IPOIecca, TEXHOJIOTHYECKIE CXEMBI M yCTAHOBKH.

19. KaTuOHUTHI 1 UX CBOICTBA.

20. JlaiiTe XapaKTepHCTHKH CICAYIOINM OIpeIeICHUAM: OOMEHHast CIIOCOOHOCT, OJIHAsE 0OMEHHAs! CIIOCOOHOCTD, pabouast
00OMeHHas CTIOCOOHOCTh, EMKOCTh MTOTJIOIMIEHHS, KO3 (QHUITNEHT HaOyXaHHS.

21. Texnonoruueckas cxemMa Na-KaTHOHHTOBOTO (OJHOCTYIIEHYATOT0) yMATUEHHS BOJBL. Y CIOBHS IPHMEHEHUS, TEXHOIOTHUYECKIE
napaMeTpsl YCTaHOBKH, IPEUMYILECTBA U HEIOCTATKU.

22. TexHonormyeckas cxeMa Na-KaTHOHHTOBOTO (JBYXCTYIIEHYATOTO) YMSATUCHHS BOABL. Y CIIOBHS IIPHMEHEHHSI, TEXHOJIOTHICCKIE
HapaMeTpsl YCTaHOBKH, IPEUMYIECTBA K HEIOCTATKH.

23. Ymsaruenue Boabl H-Na-karnonnpoBanueM. TeXHOJIOTMUeCKHe CXeMbl (MapajenbHoe, Mocae10BaTebHOe, COBMECTHOE),
YCIIOBHSI IPUMEHEHUSI.

24. KaTHOHUTOBBIE (QMIBTPHI, CXeMa, yCTPOUCTBO, IPHHIUIT PAOOTHI M pacdeTa.

25. Pereneparnusi KATHOHUTOBBIX (PUIBTPOB, 3TAIBI, IPOAOLKUTENBHOCTD, TEXHOJIOTHS TIPOIIecca.

26. PeareHTHOE XO3SIMICTBO CTaHIIMU YMSITYCHUS BOJBI (KUCIOTHOE). Cxema, MPUHIUIT paboThl.

27. PeareHTHOE XO3SHCTBO CTAHIIUH YMSATUYEHHS BOAKI (cosreBoe). CxeMa, IpUHITUIT PaOOTEHL.

28. OnpecHeHne 1 00eCCONMBAHUE BOJBI TUCTIIUIAINEH (MHOTOCTYIIEHUAThIE YCTAHOBKH), COJTHEYHOE OTIPECHECHNE,
3aMOpakUBaHHUE.

29. loHOOOMEHHBIH METO/1 ONPECHEHHMS! BOJIbI, CYIITHOCTH Tporecca (peakunu). OJJHO-, ABYXCTYIICHHBIE CXeMbl HOHUTOBOTO
OIIPECHEHHS BOJIBI.

30. MonuroBsle 3arpy3ku GuiisTpoB. Pereneparyus HHHOHHTOBBIX (DHIBTPOB (CXeMa €IKOHATPOBOTO XO-35HCTBa).

31. OnpecHenue 1 0OeccoNnnBaHKUe MOJA3EMHBIX BOI. MeToIbI M 00J1aCTh IPUMEHEHHSI.

32. OnpecHenue BoJbI Anekrpoaranu3oM. CyIHOCTb poIecca, TEXHOJIOTHYECKasi CXeMa, yCIOBUS IPUMEHEHHUS.

33. OnpecHeHue BOJBI 0OPATHEIM OCMOCOM.

34. Tunsl MeMOpaHHBIX yCTaHOBOK. O0JacTh MX MPUMEHEHHSI.
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35. XapaxrepHucTHKa CEICKTUBHBIX MEMOpPaH, UX TUIIBI, YCIOBUS IPUMEHEHH, TpexcTyneHuaTas 00paTHOOCMOTHIECKas
yCTaHOBKa, IPUHLUI PabOTHI, YCIOBHS IPUMEHEHHS.

36. Knaccudukamms MeTo10B 00e3)KelIe3UBaHMS BOJIBI.

37. Obe3:xene3nBaHNE METOJAMHU «YIIPOIICHHOH a’panuyl U (GUIBTPOBAHUD» U «CyXOl (QruibTpanum». TeXHOTOTHUECKUE CXEMHBL,
CYIIHOCTB Ipolecca, 00J1acTh IPUMEHEHHUS.

38. O0e3xeNe3nBaHNE METOIAMH «BaKyyMHO->KEKTOPHOW adpanyi U QIIBTPOBAHUSD H «00pabOTKEe BOJBI B ITOJ3EMHOM ILIACTE.
TexHOJIOTHYEeCKIE CXEMBI, CYIITHOCTH IIpolecca, 001acTb IPIMEHEHS.

39. O6e3:xene3uBaHue MOA3EMHBIX BOA. DOPMBI COEPKAHUS XKele3a B MOI3EMHBIX BoaX. MeTombl 00e3KeIe3UBaHUS.

40. PeareHTHBIE METOABI 00€3KENE3UBAHUS BOJbI, 00JIACTh IPUMEHEHH S, PEKOMEHTyEeMbIE TEXHOJIOTUH.

41. YcTpoilcTBO OaKTepUITUIHBIX YCTAaHOBOK. [IpHHIIMTIATBEHAS CXEMa, THITBI.

42. O6e33apaxuBanne Boasl Y P-o0myuenneM. CymHOCTb IpoIecca U yCIOBHUS IPUMECHEHHS.

43. HopMaTHBHbIE OCHOBBI YIIPaBJIEHUS CUCTEMO uTheBoro BogocHabxkenus (mo CanlluH 2.1.4. 1074).

44, O6mume nonoxxenust Canntapusix [Ipasun u Hopm CanlluH 2.1.4. 1074.

45. TurneHnveckre TpeOOBaHHUS U HOPMATHBEI KAUECTBA MTUTHEBOI BOJIBI.

46. OnpeneneHre pacyeTHBIX PACXOA0B yMATYUTEIBHON yCTAHOBKH (TIOJIE3HAS IPOU3BOAUTEIIBHOCTD, PACXOABI BOJBI HA
CcOOCTBEHHBIC HYK/Ibl YCTAHOBKH ).

3ageT cYuTaeTCs yCHENIHO CAAHHBIM, €CIIU CTYJCHT HaOpan Ha HeM 15 u Gonee 6ayuios, HO He Oonee 25.

HWTorosas oleHka ypoBHSI OCBOCHHUSI KOMIICTEHIIMH B paMKax U3y4aeMOil IMCUMILIMHBI BBICTABISIETCS 110 CyMMe 0aJlioB, HaOpaHHBIX
B TEUCHUE CEMECTPA, BKIIIOYas 3a4ETHbIE:

- OIICHKA «3a4TEHO» IT0 JUCIUIUINHE BBICTABIISIETCS, €CJIN CTYIEHT Habpai ¢ yueToMm OaisioB Ha 3adete 60 u Ooree.

- OLIEHKA «HE 3a4TEHO» BBICTABIISETCS, €CIH CTYICHT Habpal ¢ y4eToM 0auioB Ha 3aueTe MeHee 60.

1. OUEHOYHBIE CPEJJCTBA TEKVIIEI'O KOHTPOJIA:

- TECTHI WJIH OWIIETHI I MpoBeneHus mpomexyTodrHoro koHTpouns (I1K). Xpansarcs B OymakHOM BHE Ha COOTBETCTBYIOLICH
Kadenpe;

- pa3zeIsl MHAUBHAYAIbHBIX 3aJaHui (MMChbMEHHBIX paboT) 00yJaroImuxcs;

- IOKJTaj, COOOIMIEHHE 10 TeME TIPAKTUYECKOTO 3aHTHS;

- 3a7]a4M ¥ 3a7aHU.

2. OLIEHOYHBIE CPEJICTBA ITPOMEXYTOYHOU ATTECTALIMU:

- KOMIUIEKT OMJIETOB JJIs 3a4eTa. XpaHUTCs B OyMa)XHOM BHJIE Ha COOTBETCTBYIOIIEH kadeape. [TommexnT exeroqHomy
OOHOBIICHHIO M TIEPEYTBEPXKICHUIO. UHCIIO BAPHAHTOB OMIIETOB B KOMILIEKTE HE MEHEE YHCIIa CTYJCHTOB HA 3a4éTe.

6.2. TeMbl NHCbMEHHBIX PadoT

PacueTtHO-rpaduueckas pabota Ha TeMy «CTaHIUS yMITICHUS BOABI». [[ebio BHIMONHEHHS pacdeTHO-TpadUIecKoii paboThl
SIBJIETCS IPOEKTUPOBAHKUE CTAHIIMH YMSATUCHUS TOA3EMHBIX BOJ.

B 3aymaun pacuerHo-rpadudeckoil paboThl BXOINT:

1. OLieHUTH KaueCcTBO HCXOJHOH BOJBI U HEOOXOAUMOCTD €€ yIydIIeHHS.

2. ITono6GpaTh TEXHONOTHIO YIy4lIeHHs KadeCTBA BOIBI U COCTAB OUHCTHBIX COOPYKEHHH C UCTIOIb30BAaHUEM MOCIIEAHIX Hay4HO-
TEXHUYECKUX TOCTHKEHUH B 3TOI obacTu.

3. PaccunrtaTh coopyskeHHs1, 00ecTIeunBaONINEe BEIOPAaHHYIO TEXHOJIOTHIO.

4. BBINONHUTH KOMIIOHOBKY OYMCTHOHM CTAHIIMU.

5. CocTaBUTh pacYETHO-TIOSICHUTEIBHYIO 3aIMCKYy ¢ 000CHOBaHHEM BeeX MPUHATHIX B PI'P pemennii 1 pacy&éTos.

6. CocTaBUTB CIIMCOK MCIIONIH30BAaHHON JIUTEPATypPHI (YIeOHO-METOANIECKOH, HOPMATUBHON M HAYyIHO-TEXHHIECKOIT).

CrpyKTypa MOSICHUTEIBHOM 3aIICKH PacueTHO-rpaduueckoil paboThl M e¢ OPHEHTHPOBOYHBIN 00BEM
3amanwue (1c.)
Beenenwue (1c.)
1. Ananu3 xadectBa oOpabaTeiBaeMOil BoAbI (2¢.).
2. Bp1Oop MeTo1a ¥ TEXHOJIOTHH KOHAMIIMOHUPOBAHHUS TIOJ3EMHO BOJIBI (2C.).
3. Onpenenenune pacu€THBIX Pacxoa0B BojkI (1c.).
4. Pacu€t Na-KaTHOHHTOBOH YCTaHOBKH (5C.)
5. Pacuér pearentHoro X03siicTBa (coneBoro) (2c.).
6. Pacuér o0e33apakiBaHus YMATIEHHBIX BOJ (OaKTepuIIHON ycTaHoBKH) (1¢.).
Baxmouenue (0,5¢.)
CHHCOK HCII0JIb30BaHHBIX CTOYHUKOB (0,5¢.)

Brmonasiercs pacueTHO-Tpadmdeckas paboTa CTyJeHTOM HHANBHIYAIBHO IT0Jl PYKOBOJCTBOM IIPETIOaBaTENsl BO BHEAY TUTOPHOE
BpeMsi, caMocTosATenbHO. CpoK cjaun 3aKOHUEHHOH pabOoTHI Ha MMPOBEPKY PYKOBOIAMUTEIIO YKa3bIBaeTCs B 3aHaHuHU. [locie mpoBepku
1 10paboTKU YKa3aHHbIX 3aMe4aHui, paboTa 3aluIaeTcs.




Bormpocs! k 3amure pac4eTHO-rpaduIecKoi paboThI:

. llenu u 3amaun PI'P?

. Ha yem ocHoBaH npornecc noHHoro oomena?

. Kakne norooOMeHHBIE MaTepHallbl Ha3bIBAIOTCS KATHOHUTAMH?

. Kakve nonooOMeHHBIE MaTepuabl Ha3bIBAIOTCA AHUOHUTAMU?

. J1s yero mpoBOAAT pereHepannuo HOHOOOMEHHBIX CMOIT?

. Kaknie KaTHOHUTEI HCTIONB3YIOT B YCTAHOBKAX BOJIOIIOTOTOBKH YHEPTETHUCCKIX OOBEKTOB?

. B gem 3amouaercs ymMardeHue BoJsI METOAOM HOHHOTO 0OMeHa?

. Hanmmere peaxiyun, npoTekaroye Npu FOHOOOMEHHOM yMSITYCHUH BOIbI?

. J171s 4ero NpUMEHSIIOT ABYXCTYIIEHYATOE YMATYEHHE BOJbI?

10. XXecTKoCTh BOJIBI, JOCTHTAaEMas TTOCIIE TIEPBOH U ITOCIIE BTOPOH CTYNEeHEH HOHOOOMEHHOTO YMSATICHHS?
11. Ha xaxux cTagusax paboTsl HOHOOOMEHHOTO (puibTpa 0Opa3yroTcsi CTOYHBIE BOMIBI?

12. Kakue 3arps3HUTENH cOPachIBAIOTCS CO CTOYHBIMH BOIAMU YCTaHOBOK HOHOOOMEHHOTO YMSTYEHHUS BOJbI?

O 002N Nk~ W —

6.3. ®oH/1 OLICHOYHBIX CPEACTB

Orenka copMupoBaHHOCTH KommeTeHmi y ctyaeaToB HUMU Jlon 'AY u BBICTaBlICHHE OLIEHKH IO OTACTBHOMN TUCIATUINHE
BEJIETCS CIEMIYIONIUM 00pa3oM:

- 1A CTYACHTOB OYHOM (I)OpMLI 06y‘{CHI/IH HUTOT'OBasA OLICHKA IO JUCHUIIIIMHE BBICTABIIACTCA 110 100-6annpHOM CUCTEME, a 3aTEM
NEPCBOAUTCA B OLICHKH «3a4YTCHO», «HC3AUYTCHO»;

Bricokuii ypoBeHb OCBOECHUS KOMIIETEHLIMH, HTOTOBAasl OLIEHKA 10 JUcHUIUInHE «3auTeHo» (90-100 6amioB): riayOOKo U IPOYHO
YCBOWJI IPOTPaMMHBIN MaTepuall, HCUEPIbIBAIOIIE, TOCJIEI0BATEILHO, YETKO U JIOTMYECKH CTPOMHO €ro M3J1araer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C MPAKTHKOW, CBOOOIHO CITPABIISIETCS C 33/1a4aMH, BOIPOCAMH U IPYTUMH BUIAMU TIPUMEHEHUS 3HAHUH,
mpUYeM He 3aTPYAHAETCS ¢ OTBETOM MPH BUIOM3MEHEHUH 3a/1aHHH, UCIIONB3YeT B OTBETE MaTepruail MOHOTpadhuIeckon
JIUTEPATYPHhI, TPABHILHO 0OOCHOBBIBAET MPUHATOE PEIICHUE, BIIAJCET PA3HOCTOPOHHUMH HABBIKAMH W TIPUEMaMU BBITTOJIHEHUS
npakTHYeckuX 3aaa4. CHCTEMHO U IIAHOMEPHO paboTaeT B TCUCHUHU CEMECTpa.

IToBbIIEHHBIH YPOBEHb OCBOSHHUSI KOMIIETEHIINI, HTOTOBAs OIIEHKA 110 TUCIUIUIMHE «3adTeHo» (75-89 OamnoB): TBepIo 3HAET
MaTepHal, FpaMOTHO U MO CYLIECTBY M3J1araeT ero, He JIOMyCKasl CYIIeCTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABUIILHO
MPUMEHSIET TEOPETHUECKHUE TOJIOKEHHS IIPH PEIICHUH PAKTUYECKUX BOTIPOCOB U 3374, BJIaJIeET HEOOXOMMBIMU HaBbIKAMHU 1
MpHUEeMaMH UX BBITOHEHMsI. CHCTEMHO W TITAHOMEPHO paboTaeT B TEUCHUHU CEMECTpa.

IToporoBeiii ypoBeHb OCBOSHHSI KOMITETEHIIUI, UTOTOBAas OLIEHKA MO AUCIUILTUHE «3auTeHo» (60-74 Ganna): UMeeT 3HaHUS TOJIBKO
OCHOBHOT'0 MaTepHaja, HO He YCBOMII €ro JeTasieH, JOMyCcKaeT HETOYHOCTH, HEIOCTATOYHO MPaBHIbHBIC (DOPMYITHUPOBKH,
HapyIICHHS JIOTUIECKOH MOCIIEI0OBATEIPHOCTH B H3JIOKSHHU TIPOTPAMMHOTO MaTepHaa, UCTIBITEIBACT 3aTPyTHCHUS TIPU
BBITIOJIHEHUN TPAKTUIECKUX padoT.

IToporoBeiii ypoBeHb OCBOSHHSI KOMIIETEHIIUI HE c(hOPMUPOBAH, UTOTOBas OLEHKA 0 AUCLUIIMHE «He3auTeHo» (MeHee 60
0aJIOB): HE 3HAET 3HAYUTEIBHOM YacTH MPOrPAMMHOTO MaTepHaa, JIOMyCKaeT CYIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJIBIIINMU
3aTPYAHEHUSIMH BBITIONHSET MPaKTHIECKUE pabOTEHI.

[Tpumep cTpyKTypBl (POPMUPOBAHHMS OLICHKH PacUeTHO-Tpadrueckoil paboThl « CTaHIMs YMATYCHHS BOABDY

HaumenoBanue nokasarens Bamnbl Wntepsan 6amioB 3a mokaszaTens, oT 12 mo 20

1. KAYECTBO BBIITOJIHEHUA PABOTBI

1. CooTBEeTCTBHE COACPKAHUSA PAOOTHI 33 JaHHIO 1-2

2. 'paMOTHOCTD M3JIOKEHUS U KadecTBO oopmieHHus padboTsl. COOTBETCTBHE HOPMATHBHBIM TpeOOBaHIMSM -2

3. CaMOCTOATETBHOCTD BBIITOTHEHHS pPabOoThL, ITyOnHa PpopabOTKKU MaTepHaia, HCIOIb30BaHIE PEKOMEHI0BAHHOM U CIIPaBOYHON
JIUTEPA-TYPBI 2-4

4. IlpaBMIBHOCTH BBIOJHEHMS pacdeToB M rpadudeckoil yacT. OOOCHOBAHHOCTh M JIOKA3aTEILHOCTH BEIBOJIOB 4-7
OO0mas omeHka 3a Ka4ecTBO paboThI or 8 mo 15

2. OTBETBI HA BOITPOCHI ITPU 3AIIIUTE 4-5

WTOTOBBIN BAJUI 11O PABOTE or 12 1o 20

Kpurepuii OLleHKH TEKyILIEro KOHTPOJLS:

- «3a4TEHO» BBICTABIIACTCS CTYICHTY, €CIIH OH HaOpau 12 u Goiree OaIIOB;
- «HE 3aYTEHO» BBICTABIISICTCS CTYICHTY, €CJIM OH Habpai Menee 12 6asios.

6.4. l'[epeqem, BU/I0B OLI€HOYHBIX CPEJICTB

METOAUYECKUE MATEPUAJIBI, OITPEJIEJIAIOIIUE ITPOLIEAYPHI OLIEHUBAHW A 3HAHUW, YMEHNWN, HABBIKOB
U (UJIN) OIIBITA JIESATEJIbHOCTHU, XAPAKTEPU3VIOIIME STAITBI ®OPMHUPOBAHUS KOMIIETEHIMM

OOmuit mopsIIOK MPOBECHUS MPOLIEAYPHI OIICHUBAHUS 3HAHWH, YMEHH, HABBIKOB U (VUTH) OIBITA ICSTEIEHOCTH, COOTBETCTBHUE
WH/INKATOpaM JIOCTHXKEHUS COOPMUPOBAHHOCTH KOMITETEHIINH ONPEIeTICH B CIIEAYIOIINX JIOKATBHBIX HOPMATUBHBIX aKTaX:




1. TTonosxeHue o TeKymiel arrectauuy 3Hanuil odydatomuxcs B HUMU [ATAY (B neiicTBYOMEH pelakiumm).

2. [lonoskenue o MPOMEKYTOYHOH aTTecTallii 00y4aroUXCs 110 IIPOrpaMMaM BBICILIETO 00pa3oBaHus (B ICHCTBYIOIIECH peJaKIny).
JIoKyMeHTHI pa3MelieHsl B CBOOOIHOM foctyte Ha opunnansHoM caiite HUMU JlorI'AY https://ngma.su/ B pa3nene: ['maBHas
ctpanura/Ceenenns 06 06pa3zoBaTeIbHON opraHu3anun/JIokanbHBIC HOPMATHBHBIC AKTHI.

7. YHEBHO-METOJNYECKOE 1 TH®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJIS)

7.1. PexoMeHnyemasi 1ureparypa

7.1.1. OcHoBHAs1 JIMTEpaTypa

ABTOpBI, COCTaBUTENN

3armaBue

W3nmarensCcTBO, TOI

JI1.1 |IlaBnunosa N.H., BonocHa0xeHne 1 BOZOOTBECHHE: yIeOHNK /U1t OakanmaBpoB o | Mocksa: HOpaiit, 2012,
baxxenos B.1. cnenuanbHOCTH "BomocHabxkeHre U BogooTBeieHue"
JI1.2 | bemoxones E.H., BogootBenenue u BogocHabx)eHne: yaeOHoe mocoone ams PoctoB-Ha-/lony: ®enuxkc,
ITonoa T.E. 0axanaBpoB 2012,
JI1.3 | XKypba M.T"., CokosioB | BomocHa0sxenue. I[IpoekTHpOBaHUE CUCTEM U COOPY KESHUI: Mocksa: ACB, 2010,
JLN. y4eOHOe mocodue sl By30B IO CHEIHATBHOCTH
"BomocHabkeHue 1 BOJOOTBECHNE" HAPABICHHUIO [TOITOTOBKH
"CrpoutensctBo". B3 T
JI1.4 | Yynuosckuii C. M. ViydiieHue KauecTBa MPUPOIAHBIX BOJ: yueOHOE ocoOue Mockga ; Bonmorna: Muadpa-
Wnxenepus, 2017,
https://biblioclub.ru/index.php?
page=book&id=466773
JI1.5 |TlerpoB E.T. TexHOoMOrus OYMCTKUA TPUPOIHBIX BO U 00pabOTKa ocaika: Cankr-IletepOypr: I[II'YIIC,
y4eOHoe mocooue 2020,
https://e.lanbook.com/book/156
022
7.1.2. lonoJHuTeAbHAS JUTEpATypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBO, TOI
JI2.1 | Ywmakosa 1. T, TexHonornu yny4iieHust KauecTBa MPUPOAHBIX BOJ: yueOHOe Owmck: Omckuit 'AY, 2017,
Topenxuna I'. A., nmocooue https://e.lanbook.com/book/119
Kopuesckas O. B. 212
JI2.2 | HoBouepk. HHX.- ViydineHue kadecTBa NPUPOJHBIX BOJ: METOJ. yKa3aHUs K Hosouepxacck, 2021,
MEJIHOp. UH-T MpPaKTUY. 3aHATHUAM U BBIIIOJH. Kypc. IPOEKTa I OakaaaBpoB http://biblio.dongau.ru/MegaPr
Jouckoit 'AY ; cocT. | Bcex ¢hopM 00yUeHHs HAPaBICHHUS TOATOTOBKH oNIMI/UserEntry?
T.J. Kapry3oBa "TTpnpom000yCTPOHCTBO M BOJOMONB30BaHHUE" Action=Link FindDoc&id=39
5231&idb=0
JI2.3 | Momnuanosa P. A. CucteMbl BOTOCHA0KEHH: yaeOHOe mocodre VYa: YTHTY, 2019,
https://e.lanbook.com/book/179
280
7.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu "UHTepHeT"
7.2.1 Od¢unmanbHbI caiiT MUHHCTEpCTBA CTPOUTENLCTBA U | http://www.minstroyrf. ru/
KKX PO
722 ONeKTpOHHBIN (OH] MPABOBOM U HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOH JOKyMEHTAIHU
7.2.3 HudpopmannoHHble, CIPaBOYHbIC U TOMCKOBBIC Rambler, Google, SInnekc
CHCTEMBI
7.2.4 DJeKTpoHHas: ONOIMOTEKa CBOOOJHOTO JJOCTYIIA http://www.window.edu.ru/
7.2.5 Wudopmanmonno-mpaBosoii moptan TAPAHT.PY http://www.garant.ru/
7.2.6 CrpaBounas cuctema Koncynprant [Lmoc http://www.consultant.ru/
7.2.7 Od¢wurmansuerii caitt HUMU Jlonckoii ['AY ¢ http://www.ngma.su/
JIOCTYIIOM B 3JIEKTPOHHYIO OMOIHOTEKY
7.3 IlepeyeHb MPOrpaMMHOI0 odecrevdeHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6nunen3nonnsiii gjorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunensuonnoe cornamenne KAJI-15-
0377)
7.3.2 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
733 Autodesk Academic Resource Center (Autocad 2022, | CormnamieHue o Ipe10CTaBICHIH JIUIEH3NH U OKa3aHUU
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yenyr ot 14.07.2014 r. Autodesk Academic Resource Center
7.3.4 "VmHas Boaa" IIporpamma npenHasHaueHa Jist Y cnoBUs UCTIONB30BAHUS MIPOTPAMMEI « Y MHAs BOJIA»

MPOCKTUPOBAHUA CUCTEM BHYTPECHHETO BOJOIIPOBOAA
Y KaHAJIU3alun

Pen. 1.0 or 01.07.2021 r OO0 «AMICUTEK»




7.3.5

AdobeAcrobatReader DC JIutieH3uOHHBI OrOBOp HAa MpOrpaMMHOE oOecTiedeHue JUis

MepCoHANbHBIX KOMIbIOTEpoB Platform
Clients PC_ WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).

7.4 HepequL l/lH(l)OpMallI/IOHl-[])IX CIIPABOYHBIX CUCTEM

74.1

OnbIroTeKa

ba3er ganabix OO0 Hayunas a1ekTpoHHAs http://elibrary.ru/

7.4.2

+)

basbr manabix OO0 "Tpecc-Uupopm" (KoHCyapTaHT https://www.consultant.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHBI (MOAY JI5I)

8.1

12

CrnennambHOE IOMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 H TEXHIYECKIMU
CpencTBaMy 00Y9eHHs, CIy KaIlliuMHU TSI IPeACTaBIeHIs HH(opMaln 6oiboi ayxuropun: Habop
JEeMOHCTPALMOHHOTO 000pyAoBaHus (epeHocHoi): HoyTOyk RUintro — 1 wt., MynsTHUMeauiiHOE
BHJICONPOCKITMOHHOE 000pynoBanue: mpoektop AcerP5280 — 1 T, ¢ 3xpanom — 1 mT.; YueOHO-
HarsaHbIe Tocoous (16 mT.); JJabopaTopHas ycTaHOBKa CETH ¢ BOZOHANOpHOH OammHelt; JJocka ?

1 mrt.; Paboune mecta cryaenToB; Pabouee mecTo mpemnonaBaTens.

8.2

CrienanbpHOE MOMEUICHHE YKOMIUIEKTOBAHO CIICHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMU
CpencTBaMH O0YYEHHUSI, CIy KaIllUMH JJIsI IPEICTABICHHS HHOOPMAIIH OOJBIION 2y TUTOPHH:
Habop nemoHCTpannoHHOTO 0060py0BaHMs (epeHocHOoH): HoyTOyk RUintro — 1 miT.,
MyJIbTUMEINITHOE BUACOMPOEKINOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ sxpaHoMm — 1
wT.; YueOHo-HarmsaHbIe mocobus — 14 mr.; JlaGopaTopHoe obopynoBaHue: MakeThbl
neHTpoOeKHBIX HacocoB Tuma K, KM, /I, M, B. — 6 mr.; Maxketst oceBoro (tumnt O) Hacoca — 1 mrt.;
Makets! norpy>xnbsix HacocoB ATH, O1IB — 2 mT.; Maket ctpyiiHoro Hacoca — 1 mr.;
JeiicTByromas Moienb HEHTPOOEKHON HACOCHO! YCTAaHOBKH C YaCTOTHBIM MpeoOpa3oBaTeieMm,
MIpeIHa3HAYECHHBIX JUIsl CHATUSI OCHOBHBIX XapaKTEPUCTUK HACOCa, a TaK K€ ISl U3y4eHHs
ITapaJuIeNEHOTO U ITOCIIEA0BATEIFHOTO TIPHCOEIMHEHNS IBYX HACOCOB, HCCIIEIOBAHMS TIPOIIECCOB
KaBUTAILUH U HEprocOepexeHus npu padote HacocoB. LludpoBeie MAaHOMETPEI, YIIBTPa3BYKOBOU
pacxozomep, aHAIOroBbIi BakyoMeTp — 1 mT.; MakeTbl pabouyux Kojiec HEHTPOOEKHBIX HACOCOB U
Pa3IUYHBIX THApaBIHYeckix MamuH — 10 mT.; MakeT BakyyMHOTO ¥ BHHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 mit.; Paboume mMecta cTyzeHToB; Pabouee mecTo mpemomaBaTeds.

8.3

CrnennambHOE OMEIIEHHE YKOMIUIEKTOBAHO CHEIHATIM3UPOBAHHON MEOENBIO M TEXHIYECKIMU
cpeAcTBaMy 00yUeHHsl, CITyKaIllUMH [T peAcTaBieHus nHpopManru 0onbinoi ayauropuu: Habop
JIEMOHCTPAIMOHHOTO 000pyAoBaHus (neperocHoi): Hoyroyk RUintro — 1 mt., MyJIbTUMEIHIHHOES
BUICOIIPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ 3xpanoMm — 1 mt.; Y4ebHo-
HarsAAHbIe Toco0us (26 mT.); JTabopaTopHOE 000pPYHOBAHUE: MOAEND TPEXKOIBLIEBOI
BOJIOTIPOBOJIHOM CETH, 1abopaTopHast ycTaHOBKa «OUHCTKA BOJBI C TOMOIIbIO YCTAHOBKH 00pPaTHOTO
ocMocay, yueOHbIH cTeH T «DacoHHbIe 9aCTH CHCTEMBI BHYTPEHHEH KaHaIN3alluy ¥ BHYTPSHHETO
BOJIONIPOBO/Ia», MAKEThl 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIaTENbHOM, IPEJOXPAHUTEILHON
apMaTypbl, 1a00paTOpHBIN CTEH U1l MOHTaXa acOeCTOLEMEHTHBIX TPYO, 1a00paTOpHBIN CTEHA IS
MOHTa’ka 4yTYHHBIX TPYO, 1a00paTOPHBIIT CTEH] J1st 0OPE3KH U CBAPKH HOJIUIIPONHIICHOBBIX TPYO;
Hocka ? 1 mt.; Paboune mecta ctynenToB; Pabodee MecTo mpenoaBaTes.

8.4
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[MomenieHne YKOMIUIEKTOBAHO CIICIIHATI3UPOBAHHON MEOEIBI0 U OCHAIIICHO KOMITHIOTEPaMH,
00BbEeTUHEHHBIMU B JIOKAJIBHYIO CETh C JOCTYIIOM B ceTh «IHTEpHET» U DJIEKTPOHHYIO
nHpopManmonHo-o6pazoBatenbHyto cpeny HUMU ouckoit TAY: Cucremublit 6ok— 12 mit.;
Monutop KK — 12 mt.; Pabouune mecta cTyneHToB; Pabouee mecTo mpernomaBaTes.

9. METOIMYECKHUE YKA3AHUA J1JI5 OBYYAIOIUXCSA 110 OCBOEHUMIO JNCHUIIJIMHBI (MOLY JIST)

1. ITomoxenue o Tekymeit arrecranuu odyuarontxes 8 HUMU JAT'AY [DnexrpoHHEIH pecypc] (BBEIEHO B IeiiCTBIE IPHKA30M
qupexropa Ne 119 ot 14 uronst 2015r.) / HoBouepk. nmx.-menuop. uH-T JloHckoit I'AY. — Onekrpon. nan. — HoBouepxacck, 2015. —
Pexxum moctyma: http:/www.ngma.su/.

2. TunoBsle HOPMBI THTYIBHBIX JINCTOB TEKCTOBOH JOKYMEHTAIINH, BEITOTHIEMOH CTYIEHTaMH B Y9eOHOM Tpoliecce
[Dnexrponnstii pecypc] / HoBouepk. nmxk.-menuop. HH-T JJoHckoit TAY. — Dnex-tpoH. aan. — HoBouepkacck, 2015. — Pexum

nocryna: http://www.ngma.su/.

3. Ilonosxenue o KypcoBoM npoekre (pabore) 00yUaromuxcs, OCBANBAIOIINX 00pa30BaTeNbHbIE IPOrPaMMbl OaKanaBpHaTa,
CTIEIMATINTETA, MAaTACTPATypHI [ DIEeKTPOHHEIN pecypc] (BBeeHO B neHcTBre mprka3oM aupekropa Ne 120 ot 14 mrons 2015t.) /
Hogouepk. uax.-menuop. uH-T JJoHckoit AY. — DnexrpoH. naH. — HoBouepkacck, 2015. — Pexxum noctyna: http://www.ngma.su/.




