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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.ﬂeﬂne YacCoB TMCHHUILIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypce>) Hroro
Henenp 14 4/6
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

Ienbro ABIAETCA OCBOCHHE TUCHHUILTHHBL. D@opMUpoBaHHe (YCBOGHHE) BCEX KOMIIETCHITHHN, TPEAYCMOTPEHHBIX PabodnM
y4eOHBIM TUIAHOM IO BOCCTAHOBJICHHIO BOJHBIX OOBEKTOB B 00J1aCTH MPUPOI000YCTPOHCTBA U BOAOIOIb30BAHUS

3. MECTO JUCHHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBI

Iuxn (pasgen) OI: | F51.B.JIB.02

31

TpeboBanus K IpeJBapuUTe/bLHOI NOATOTOBKE 00y4alomerocs:

3.1.1

I'mnpaBnuka coopyxeHuit

3.1.2

WmxeHepHast THAPABIHKA

3.13

MaremMaTtndeckoe MOJCINPOBAHUE B HAYYHBIX UCCIICTOBAHUAX

3.14

MexaHHKa IPYHTOB, OCHOBAaHUS U (pyHJAMEHTEI

3.1.5

OpraHu3aiys ¥ TEXHOJIOTUs padoT 1o IPUPOI000YCTPOICTBY U BOJOIOIB30BAHHIO

3.1.6

[IpupoIHO-TEeXHOTEHHBIE KOMITIEKCH TPUPOI000yCTPOHCTBA M BOIOTIOIE30BAHHS

3.1.7

[Tpou3sBoaCTBEHHAsI TEXHOJIOTHYECKasH (IIPOEKTHO-TEXHOJIOTNYECKas) MPaKTHKaA

3.1.8

Perynuposanue cToka

3.1.9

Xumus u MI/IKp06I/IOJ'IOI‘I/I}I BOJBI

3.1.10

aﬂeKTpOTeXHI/IKa, OJICKTPOHUKA X aBTOMATU3aIUA

3.1.11

be3zonacHOCTb )XU3HEACATEILHOCTH

3.1.12

Booxo3siicTBeHHBIE CUCTEMBI M BOJIONOJIb30BAHUE

3.1.13

I'unpasnuka

3.1.14

T'upponorus

3.1.15

WHxeHepHble KOHCTPYKIUH

3.1.16

MaruHsl 1 060py10BaHKE JUI IPHPOTO00YCTPOHCTBA U BOJOMOIB30BAHUS

3.1.17

BOI[HOC, 3€MECJIIBHOC U OKOJIOTHYCCKOE ITPaBo

3.1.18

T'unpomerpus

3.1.19

Knumaronorus u METeOposorus

3.1.20

KomrsrorepHas rpaduka B mpodecCHOHANBEHOHN NeITeIbHOCTH

3.1.21

ITouBoBeEHUE

3.1.22

ComnpoTtuBieHue MaTepuaaos

3.1.23

DKOHOMUKA BOJHOTI'O XO3siicTBa

3.1.24

CTpOI/ITeJH)HI)IC MaTepualibl

3.1.25

TeOpCTI/I‘ICCKaSI MCXaHHUKa

3.1.26

DKOIOTHS

3.1.27

BBenenue B I/IH(i)OpMaI.lI/IOHHLIC TEXHOJIOTUH

3.1.28

MaremaTuka

3.1.29

OOyueHne HaBBIKaM 3I0POBOTO 00pa3a KH3HM B OXPaHBI TpyAa

3.1.30

dusuka

3.1.31

Xumus

3.1.32

I'unpasnuka coopyxeHui

3.2

JucuunanHbl (MOIYJIM) M PAKTUKY, JJIS1 KOTOPHIX 0CBOEHHE JAHHO! TUCHUTIIUHDBI (MOXYJIsI) HEOOXOQUMO KAK
npeaecTBYOIIee:

3.2.1

Bono3abopHble cOOpYXKEHUSI TOBEPXHOCTHBIX M MOA3EMHBIX BOJ

322

3ammTa BEITYCKHON KBaNMM(UKAIIMOHHOH padoTHI, BKIIIOYAs TOTOTOBKY K IIPOIEype 3allUTh ¥ IPOLEAYPY 3aIlUThI

323

ITpousBoICTBEHHAS MPAKTHKA - HAYYHO-HCClieoBaTenbekas pabora (HNP)

324

HpOI/I?;BOﬂCTBeHHaSI MpEeAOUTIIIOMHA SKCIUTyaTallHOHHAA IMPAaKTUKa

3.2.5

Texuonorus YIyUlI€HUA Ka4ueCTBA MPHUPOJHBIX BO

3.2.6

OKcIUTyaTalliss © MOHUTOPHUHT CUCTEM U COOpPYKEeHUIT MpUpoI000yCTPOICTBA U BOAONOIB30BAHUS

4. KOMITIETEHIINH OBYYAIOIIEI' OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHHUS JUCIIUITJINHBI

(MOJY.JIST)

IIK-1 : CniocobeH ynpaB/siTh MPOLECCOM IKCIJIyaTAllMH CTAHIIUM BOIOMOATOTOBKH

[IK-1.1 : 3HaeT MporpeccHBHOE TEXHOJIIOTHYECKOE W BCIIOMOTAaTENbHOE 000py/T0OBaHNE, CPEACTBA aBTOMATH3ALINH H
MEXaHU3alNH, 00ECIICUNBAIOIINE MTOBBIIICHNE KAUECTBA OYUCTKH BOJbI, IEPCIIEKTUBBI TEXHMUECKOTO U TEXHOJIOTHYECKOTO
Pa3BUTHA JEATEIBHOCTH, CBA3aHHOM C BOJOIOATOTOBKOM




ITK-1.2 : 3HaeT OCHOBBI 3KOHOMHKH, OPTaHNU3AIMN TPYAA, IPOU3BOCTBA U YIIPABICHUS, OCHOBBI IIPHPOAOOXPAHHOTO
3aKOHOZATENbCTBA

[IK-1.3 : YMeeT pyKoBOIUTS JIOKAJIM3ALMEN U JIMKBUJALMEN aBapuHBIX CUTYallui B CUCTEMAaxX BOJOIOATOTOBKH, OCYLIECTBIIATD
TBOPYCCKHUH IMOMCK pENICHUS MPOOIIeM, BO3HUKAIOIINX B IPOIECCE OPTaHU3aIlUH SKCIDTyaTallui CTAHIIMH BOIOOYHCTKH

IIK-1.4: BnaueeT HaBbIKaMU OpraHU3allun pa60T 0 TEXHUYCCKOMY OGCJ’Iy)KI/IBaHI/IIO 1 PEMOHTY TEXHOJIOTMYCCKOI'0 U
BCIIOMOTI'aTCJIBHOI'O 060pyZ[0BaHI/ISI CTaHI MU BOAOIIOATOTOBKH COTJIACHO YTBCPKACHHBIM IJIaHAM U l'pa(l)I/IKaM

ITK-1.5 : Biageer HaBbIKaMU KOHTPOJIS COOJTIOICHHS ONITUMAIIBHBIX PEXKMMOB PeareHTHON 00paboTKu BOJIbI, pabOThI
COOpYXXEHUI, 000pyI0BaHHS M CHCTEM CTAaHIIMU C LIEIIbIO JOBEJICHNS KaUeCTBa BOABI JO HOPMAaTUBHBIX TPEOOBAHUIMA

IIK-13 : CnocodeH HCI0JIb30BATH OCHOBHBIE 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHHUIIJIUH, METOABI MATEMATHYECKOI'0 aHAJIN3a
H MOACTHUPOBAHUSA, TCOPETHUCCKOI0 U IKCIHIEPUMECHTAJIBHOI0 HCCJICTOBAHUA NMPHU PEIICHUH np()(l)eccnona.ubnmx 3agavda

ITIK-13.1 : 3naeT OCHOBHBIE MPUHIIUITBI AHAIHM32a CHCTEM IIPUPOI000YCTPONCTBA U BOJIOTIOIH30BAHUS

[IK-13.2 : YMeeT BBIIONHATh CTATHCTHIECKYI0 00pa0OTKy pe3yIbTaTOB SKCIIEPUMEHTOB

[IK-13.3 : BageeT OmbITOM UCIIONB30BAaHIE HAYYHBIX 3HAHUH TSI PeIICHU KOHKPETHBIX 3a/1a4 B 001acTH
pupo000yCTPOICTBA M BOZONOIH30BAHUS

IIK-2 : Crioco0eH ynpasJisiTh NPOLECCOM IKCILIYaTALUHM HACOCHOH CTAHIMM BOJAOIIPOBO/AA

[1K-2.2 : 3HaeT HOPMBI BpeMEHH Ha TIPOBEJCHUE TEXHUIECKOTO 00CTYKUBAHNSA M pEMOHTa 000pyI0BaHUS, NHKEHEPHBIX CUCTEM,
3aHUI ¥ COOPYKEHMIM HACOCHBIX CTAHILIMM BOJIONIPOBO/IA

[IK-2.3 : YMeeT BEIOHpATh THIIOBBIE METOMBI U CIIOCOOBI BHITIOJTHEHHUS IPO(eCcCHOHANBHBIX 3a]1ad, OI[CHUBATh X
3¢ PEKTUBHOCTh U Ka4€CTBO, PYKOBOAUTE CIOKHBIMH W ONTACHBIMH paboTaMu 110 3apaHee pa3paboTaHHOMY IIIaHY, IPOEKTY
OpraHu3aly padoT WIH IO HapsLy-IOMyCKy

[IK-2.4 : YMmeer obecrieunBaTh paliioHAIFHOE pACX0JOBaHUE MAaTEPHAIIOB, TOIUIHBA, IEKTPOIHEPTHH, a TAKOKE TPABHIHLHOE
UCTIONIb30BaHME TIPON3BOJCTBECHHBIX TUIOMAAEH, 000pyA0BaHMUs, HHCTPYMEHTA U IPHCIIOCOOICHNH, KOHTPOINPOBATH YUET
pabouero BpemeHH, opopmiieHIE Tabens padbounx HACOCHOW CTaHITMH BOJIOIIPOBO/IA

[1K-2.6 : Brageer HaBBIKAMHU OpraHU3AIMH PA0OT MO TEXHUYECKOMY O0CITY)KUBAaHUIO H PEMOHTY 000pYZOBaHUS, HHKCHEPHBIX
CHCTEM, 3TaHUI U COOpPYKEHHI HACOCHOH CTAHIIMH BOJOIIPOBO/IA COTIIACHO TUTaHAM U Tpadukam

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJINHBI (MOIYJIA)

Kon HaumeHoBaHue pa3iesoB u Cemectp / | HacoB | Unaukartopsl | Jlutepatrypa | HuTepaxr. IIpumeyanne
3aHATHSA TeM /BHJ 3aHATHs/ Kypc
Paznen 1. Tema 1. CocTaB u
CBOIiCTBA MOA3EMHBIX BOJI.
Kanaccudukanus mnoagzeMHbIX
BOI. MeToabl
KOHIUIIMOHUPOBAHUS
MOA3eMHbLIX BOJI.
1.1 Jlexums 1. CoctaB U cBOMCTBA 7 4 IIK-1.1 IIK- 0 I1K-1
MOJI3€MHBIX BOJI. 1.2 TIK-1.3 9324 37
Mertoas! yinydnieHus KadyecTsa I1K-1.4 IIK-
noa3eMHBIX Boj. KauecTBo 1.5TIK-2.2
MOA3EMHBIX BOJ. XAMHUYECKHI I1K-2.3 TIK-
cocraB. Knaccugukanus 2.4 TIK-2.6
moI3eMHBIX BoJ. OO6paboTKa BOJbI, TIK-13.1 TIK-
METO/Ibl KOHJAMIIMOHUPOBAHUS 13.2 TIK-13.3
IMOJ3€MHBIX BOJI.
/Jex/
1.2 [Ipaxruueckoe 3ansatue 1. AHanus 7 6 [K-1.1 IIK- JI3.1 0 TK-2
KadyecTBa, BLIOOp METOIA U 1.2 TIK-1.3 D2 D6 D7
TEXHOJIOTUN KOHIAUIIMOHUPOBAHUS I1K-1.4 IIK-
MOA3EMHBIX BO/I. 1.5 TIK-2.2
Brimaua 3aganus niist PI'P. Pacuér [1K-2.3 TIK-
XHMHYECKOTo cocTaBa Boasl, CO2, 2.4 TIK-2.6
KO0, KK, XKHK, coneconepxanusi. I1K-13.1 TIK-
®opmymna Boasl. Berbop metona 13.2TIK-13.3
00paboTKK BOABI
Mp/




1.3 CamocrosrensHas pabdora 1. IK-1.2 K- TK-1
CocTaB 1 CBOWCTBA IT0I3€MHBIX 1.3 IIK-1.5 23 D4 57
BOJI. [1K-2.2 TIK-
Mertoasb! yiyudnieHus KadecTsa 2.31IK-2.4
noA3eMHBIX BoJ. KauecTBo 1mmoj- [1K-2.6 TIK-
3eMHBIX BOJI. XMMHUYECKHI1 COCTaB. 13.2 TIK-13.3
Knaccudrkanus moa3eMHBIX BOJ.
O6paboTka BOABI, METOIBI
KOH/IULIMOHUPOBAHHUS TIOA3EMHBIX
BOJI.
/Cp/
1.4 CamocrosrensHas padora 2. IK-1.2 K- JI3.1 TK-2
Perienne 3agauu no XUMH4ECKOMY 1.3 1IK-2.2 D2 D3 D7
cocraB ymsrdaemoit Bojsl (PI'P) I1K-2.4 TIK-
Pacuétsl 1o onpenencHuo 2.6 IIK-13.1
dhopmynst Bogsr; KO; XKK; XKH/K; TIK-13.2 TIK-
co-nepxkanust CO2, 13.3
coneconepxkanus. [loctpoenue
JIUarpaMM XHMHYECKOTO U
COJIEBOTO COCTaBa BOJBI.
/Cp/
1.5 CamocrosTenbHas padora 3. ITK-1.1 IIK- JI3.1 TK-1
HopmaTuBHBIC OCHOBEI KauecTBa 1.2TIK-1.3 32 54 97
nutbeBoit Boasl. CanlluH 1074. [1K-2.2 TIK-
«IIutbeBas Boga...». [lpuHnumn 2.31IK-2.4
cocrapneHus TC ymsaraeHus [TK-2.6 I1K-
Bobl /Cp/ 13.3
1.6 CamocrosrenbHas pabdora 4. IK-1.2 TIK- JI3.1 TK-1
Br100p MeTO/1a ¥ TEXHOIOTHH 1.3 TIK-2.2 D1 D2 D5
KOHJUIIMOHUPOBAHUS BOJBI IO [TK-2.3 K-
BapHUaHTY 2.4 T1IK-2.6
AHanu3 KauecTBa BOJbI U BHIOOD I1K-13.1 IIK-
merona YKB. Pacuér 13.2 TIK-13.3
MIPOU3BOIUTEIILHOCTH YCTAaHOBKH.
Onpenenenue TC u coctaBa
YCTaHOBKU YMSATYEHUS BOJIBI.
CocraBieHue OJIOK-CXEMBI.
/Cp/
Paznen 2. Tema 2. [lerazanus
Boabl. Kinaccudukxauus meronos.
du3nyeckne U XUMHYECKHe
MeToAbl. Y CTPOoiicTBA 1Js
Jera3amuu BoJbl. Y1ajleHue
CO2.
2.1 Jlexius 2. Jlerazanust BOJIbI. [TK-1.2 TIK- IIK-1
Krnaccupukanus MmeTonos u 1.3 TIK-2.2 23 24 37
TEOPETUYECKIE OCHOBHI Ipolecca ITK-2.3 TIK-
nerazanuu. Ousndeckue u 2.41IK-2.6
XUMHUYECKHE METOJIBI, YCIOBUS ITK-13.1 IIK-
NIPUMEHEHHUs. Y CTpOMCTBa s 13.2 TIK-13.3
Jierazanuu. Y 1ajieHue U3 BOIbI
CO2. O0ecKHuCIOPOKUBAHUE BOJIBI
/JTex/
2.2 IIpakruueckoe 3ansTue 2. IK-1.1 IIK- TK-1
Jerazaropsl. 1.2 TIK-1.3 32 33 37
Tunsl, cxembl, yCTPOHCTBO, [1K-2.2 TIK-
Ha3HA4YEHUE, IIPUHIINI pacuéra, 2.31IK-2.4
BbIOOp ITK-2.6 TTK-
Mp/ 13.2 TIK-13.3




23 CamocrosrensHas padora 5. IK-1.2 K- JI3.1 TK-1
Br100p MeTO/1a ¥ TEXHOIOTHH 1.3 1IK-2.2 D1 D2 D5
KOHIUIIMOHUPOBAHUS BOJBI IO ITK-2.3 TIK-

BApUAHTY 2.4 1IK-2.6
AHanu3 KauecTBa BOJbI U BEIOOD T1IK-13.1 TIK-
merona YKB. Pacuér 13.3
TIPOU3BOTUTEIILHOCTH YCTAaHOBKH.

Onpenenenne TC u coctaBa

YCTaHOBKU YMSITYE€HUS BOABI.

CocraBieHue OJIOK-CXEMBI.

/Cp/

Pazgen 3. Tema 3. Yaaiaenue u3

Boabl H2S, cBoiicTBa u ¢popmbl

coaepxanusi. OCHOBHbIE METO/bI

u TC ynanenuns H2S. Aspanus,

OMOXHUMHYECKHEe METOABI.

3.1 Jlexums 3. Y nanenne us Boasl H2S. I1K-1.2 TIK- I1K-1
OcHosnble MeTozb! U TC ynanenus 1.3 TIK-1.4 23 54 37
H2S. CroiictBa 1 hopmbI [TK-2.2 TIK-
conepxxanust H2S B Boze. 2.31IK-2.4
dusnyeckre U XUMUYECKUE ITK-2.6 T1K-

METO/IBI, CYIIIHOCTb, YCJIOBUS 13.1TIK-13.2
npuMeHeHus. Aspanus, I1K-13.3
OMOXUMUYECKHUE METOIBI.

/JTex/

32 Ipakruueckoe 3ansarue 3. Beibop [IK-1.1 IIK- JI3.1 TK-2
METOJIa U TEXHOJIOTHH 1.2 TIK-1.3 22 26 37
KOH/IMLIMOHUPOBAHUS MOA3ZEMHBIX ITK-1.5 TIK-

BOJI. 2.21T1IK-2.3
HopmartnBHbBIE OCHOBBI KauecTBa [1K-2.4 TIK-
nuTheBoit Boabl. CanlluH 1074. 2.6 TIK-13.1
«ITutbeBas Boaa...». [lpuHuumn IK-13.3
coctapneHust TC yMsArdeHus: BOJbI.

OCHOBHOE M BCTIOMOTaTEIbHOE

obopynosanue. Onpenenenue QP

o Bapuanty; (PI'P)

Mp/

33 CamocrosrenpHas padora 6. IK-1.2 TIK- TK-1
Vnanenue u3 Boasl H2S 1.3 TIK-1.5 92 37
OcHognble MeTobl U TC ynanenus I1K-2.2 TIK-

H2S. Cgoiicta 1 popmbt 2.31IK-2.4

conepxkanust H2S B Boze. [IK-2.6 I1K-
dusnyecKre U XUMUYECKUE 13.2 TIK-13.3
METO/Ibl, CYIIHOCTb, YCIOBUS

npuMeHeHus. Aspanus,

OMOXUMUYECKUE METOIBI.

/Cp/

Paznen 4. Tema 4.

Obe3:xesie3uBaHue

JeMaHTraHalus N0A3eMHbIX BO/I.

PearenTHbIe 1 Ge3peareHTHbIE

TeXHOJIOTHH

4.1 Jlexuus 4. OGe3kene3nBaHUE U ITK-1.2 TIK- IK-1
JIEMaHTaHAIHS BOJIBL. 1.3 TIK-1.5 33 234 27
TeopeTHueckie OCHOBHI, ITK-2.2 TTK-

COBPEMEHHBIE TEXHOJIOTUN 2.31IK-2.4
ynanenus xxenesa. Kiaccuduxarms [TK-2.6 I1K-
METO/IOB. PearcHTHBIC U 13.1 TIK-13.3

Oe3peareHTHbIC METOABI. Adpanus,
«cyxas puibTpanya.

/JTex/




4.2 CamocrosrensHas padora 7. IK-1.2 K- TK-1
O0e3xene3nBaHue u 1.3 TIK-2.2 22 D6
JIEMaHTaHaAIs BOJBI [1K-2.4 TIK-

TeopeTnueckie OCHOBBI, 2.6 I1IK-13.1
COBpPEMEHHBIE TEXHOJIOTUU TIK-13.2 TIK-
yaanenus sxenesa. Kiaccudukarms 13.3
MeTo/10B. PeareHTHbIe 1

Oe3peareHTHBIE METOIBL. Adparus,

«cyxasi puibTpanms.

/Cp/

Pa3zpea 5. Tema 5. KécrkocTn

BO/Ibl. OCHOBBI YMSAITYEHUSI

Boabl. Kiaccuguxanust meToaos,

ocHoBHble TC. MeToa HuoHHOTO

odmena. Katnonursl.

5.1 Jlexuus 5. XKéctkocTh BOABI. [K-1.1 IIK- [K-2
TeopeTuueckre 0OCHOBBI 1.2 TIK-1.3 23 24 27
YMSITYEHHS TIOA3EMHBIX BOJI. ITK-1.4 TTK-
Knaccudukarmst MeTooB, 2.2TIK-2.3
ocHosuble TC. YMsrueHue Boabl [K-2.4 TIK-

METOZ0M MOHHOIO OOMEHa. 2.6 [1IK-13.1
KatnoHuTHI, 0067aCTH IPUMECHEHUS. ITK-13.2 TIK-
/JTex/ 133

5.2 [Ipaxruueckoe 3ansartue 4. IK-1.1 IIK- TK-2
KatnoHnTOBBIC (UIBTPHI, THIIHI, 1.2TIK-1.3 | 3233 56 37
KOHCTPYKUHS. ITK-1.5 TIK-

ITpuanmn pabotsl, pacuéra H-, Na 2.21IK-2.3
-KaTHOHUTOBBIX (PHIIBTPOB. [K-2.4 TIK-
IonHast, pabovast oOOMeHHast 2.6 [IK-13.1
CIOCOOHOCTb, TIOPSIIOK pacuéra IK-13.2 TIK-
¢unsTpoB. ITopsaok pacuéra 133
KaTHOHUTOBOM YCTaHOBKHU IO

Bapuanrty (PI'P)

Mp/

53 IIpakruueckoe 3ansTue 5. [K-1.2 I1K- JI3.1 TK-2
PearenTHOE X0341CTBO 1.3 TIK-2.2 21032
BOJIOOYUCTHBIX KOMIIJIEKCOB [1K-2.3 TIK-
KOHJUIIMOHUPOBAHMS MIOJI3EMHBIX 2.4 TIK-2.6
BOJ TIK-13.1 TIK-

KucnorHoe, coneBoe X034icTBAa. 13.2 TIK-13.3
CocTtaB, OCHOBHBIE CXEMHI,

IIPUHIUI pacy€Ta COOPYKEHUH,

pacxon pearenToB. Beioop TC,

pacuéT coopy>KEeHUIl [10 BapUaHTy

(PTP)

Mp/

54 CamocrosrenpHas pabora 8. ITK-1.2 TTK- TK-2
Pacuér ymsraurensHON yCTaHOBKH 1.3 TIK-2.2 219233
(PTP) IK-2.3 TIK-

Pacuér Na-KaTHOHUTOBBIX (PUIBTD, 2.4 TIK-2.6
o100 THUITIOBOTO (PHIBTPA, PACUET ITK-13.1 TIK-
pereHepanuu GUIbTpa, COIEBOTO 13.3
xo3siictBa. [Togbop

BCIIOMOTaTeIbHOT0 000PYIOBAHMUS.

/Cp/

5.5 CamocrosTenpHas padota 9. ITK-1.2 TIK- JI3.1 TK-1
PearentHOE X035HCTBO 1.3 TIK-2.2 21032237
BOJIOOYHCTHBIX KOMILICKCOB [TK-2.4 T1K-

KucnorHoe, coneBoe xo3siicTBa. 2.6 IIK-13.1
CocTtaB, OCHOBHBIE CXEMHI, ITK-13.2 TIK-
IIPUHIUI pacy€Ta COOPYKEHUH, 13.3

pacxon pearenToB. Beioop TC,
pacyér coopy>KeHHI 10 BapHaHTY..

/Cp/




Pa3znen 6. Tema 6. OnpecHenne u
obeccomBanue Boabl. MeToasl,
ux kaaccupuxanus u TC.
Juctnansuus, H-Na-
KAaTHOHHPOBaHHe

6.1 Jlexuus 6. OnpecHeHue u IIK-1.1 IIK- [1K-2
00eCCoMBaHUE BOJIBI. 1.2 TIK-1.3
MeTonbl, ux K1accupuKanus u [TK-1.4 I1K-
ocHoBHbIe TC. Jluctuiuisimms, 2.21IK-2.3
COJIHEYHBIE ONTPECHUTEIH. [TK-2.4 T1K-
/J1ex/ 2.6 TIK-13.1
TIK-13.2 TIK-
13.3
6.2 IIpakrnueckoe 3ansaTue 6. ITK-1.1 K- TK-1
OnpecHeHnne u 00eCCcOMBaHIE 1.2TIK-1.3
MOJ3€MHBIX BOJT IIK-1.4 TIK-
MemOpaHHBIE TEXHOJIOTHH, 2.2 TIK-2.4
TEXHOJIOTUYECKUE XapaKTEPUCTUKU ITK-2.6 T1K-
MeM-OpaH. O6paTHOOCMOTHYECKHE 13.2T1K-13.3
YCTaHOBKH, CXeMa, IPUHIIHII
paboTHI.
Mp/
6.3 CamocrosrenpHas padora 10. IK-1.2 TIK- TK-1
OnpecHeHue u 00eCCcOIMBaHIe 1.3 TIK-2.2
MOA3EMHBIX BOJT I1K-2.3 TIK-
Omnpecuenue Bobl, H-Na- 2.4 TIK-2.6
xaTuonuposanue. TC, npuHIun TIK-13.1 IIK-
paboThI U pacuéra. 13.2TIK-13.3
TexHosornueckue napaMmeTpsl
MemOpaHHBIE TEXHOJIOTHH,
TEXHOJIOTUIECKHIE XapaKTePHUCTUKH
meMOpaH. O0-paTHOOCMOTHYECKUE
YCTaHOBKH, CXeMa, IPUHITHIT
paboTHL
/Cp/
Pazngen 7. Tema 7. OnpecHenue
BO/IbI METOAOM 3JIeKTPOANAIN3A
U 00paTHOrO ocMoOcAa.
7.1 Jlexuus 7. OnpecHeHue BOAbI IK-1.1 IIK- TIK-2
METOJIOM 3JIEKTPOInalIn3a U 1.2 TIK-1.3 D3 54 37
00paTHBIM OCMOCOM. ITK-1.5 TIK-
CoBpeMeHHBIE OITPECHUTEIIbHBIC 2.2 1IK-2.4
YCTaHOBKH, YCTPOMCTBO U yCIIOBUS ITK-2.6 K-
MIPU-MEHEHUS IS 13.1 IIK-13.3
KOHJUIIMOHUPOBAHHSI MTOI3EMHBIX
BOII.
/JTex/
7.2 IIpakrnueckoe 3aHsaTue 7. ITK-1.1 K- JI3.1 TK-1
O06e33apaknBaHuEe MOI3EMHBIX 1.2 TIK-1.3 22 37
BOII. MK-1.5 TIK-
Y®-006nyuenue. bakrepuunansie 2.2 TIK-2.4
YCTaHOBKH, CXEMbI M IIPUHITUIT ITK-2.6 T1K-
pabo-ThI, TEXHOJIOTHYECKUE 13.1 TIK-13.2
xapaxkrepuctuku. [Tpunnun I1K-13.3
pacuéra u mobopa yCTaHOBKH.
Mp/
7.3 CamocrosrenbHas padora 11. [IK-1.2 TIK- TK-2
O6e33apaxrBaHe MO3EMHBIX BOJ 1.3 IK-1.4 32 54 256
(PTP) IK-1.5 TIK-
IpuHun pacuéra u moxdopa 2.2T1IK-2.4
OakTepuIMIHON YCTaHOBKHU. Pac- IK-2.6 TIK-
4yéT ycraHOBKH. CxeMma, 13.1 TIK-13.3

TEXHOJIOTHYECKHE TTAPAMETPBI
/Cp/

6. ®OH/I OHIEHOYHBIX CPEICTB




6.1. KoHTposibHBbIEe BONIPOCHI U 3aJaHUS

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHIA AJIA ITPOBEJEHNA TEKYIIEI'O KOHTPOJIA

[IpomexxyTouHas aTTecTanus CTyAEHTaMH 09HOH (hOPMBI 00yIEeHHS MOXKET OBITh IPOiiIeHa B COOTBETCTBUH ¢ OaJUTEHO-
PEUTHHTOBOI CHCTEMOM OLIEHKH 3HaHU, BKITIOUatomiel B ceds mposenenue tekyuiero (TK), mpomexxyrounoro (I1K) u utorosoro
(UK) xoHTposst 1o aucuuruinHe "YrydileHrue KauecTBa MoA3eMHBIX BOA'".

Texymmuit kouTpois (TK) ocymiecTiseTcs B TEUCHHE CEMECTpa M MIPOBOIUTCS 10 MIPAKTUIECKUM 3aHATHAM, a TaoKe 10 BUIaM
caMoCTOATeNbHON paboTel cTynentos ( PI'P).

Bo3moxxusiMu popmamu TK sBstfOTCS: 3aIuTa pacyeTHO-rpaguueckoi paboThl.

KonmuecTBo TeKymux KOHTPOJIEH MO TUCIMILIIHE B CEMECTpPE ONpeaessieTcs Kadeapoit.

B xone npomesxyrounoro xouTpoist (ITK) mpoBepsrorest TeopeTmyeckie 3HaHUS. JJaHHBIH KOHTPOIb TPOBOANTCS TI0 pa3iesiaM
(MomymsIM) JUCLUILIMHEIL 2 pa3a B T€UEHHE CeMecTpa B yCTAaHOBIEHHOE paboueil mporpaMMoit Bpemst. BosmoxubIME hopmamu
KOHTPOJIA SIBJISIIOTCS. TECTHPOBAHKE (C MOMOIBIO KOMIIBIOTEPA MIIN B TIEYATHOM BHUJIE), KOJUIOKBHYM HIIN IPYTrUe (OPMBI.
Hrtorossrit korTpos (MK) — 310 3a4€T M0 AUCIMIUIMHE B LIEJIOM.

CryneHnTsl, HabpasuIHe 3a paboTy B cemecTpe oT 60 u 6osree 6amIoB, HE MPOXOAAT IPOMEKYTOUHYIO ATTECTAINIO B (hOopMe caaun
3ayeTa.

B kxauecTBe OIEHOYHBIX CPENICTB MO JUCHUILTHHE "YIIydllIeHHEe KadyecTBa MOA3EMHBIX BOA'" HCIIOIb3YIOTCS:

- JUISL KOHTPOJISI OCBOEHHS TEOPETUUECKUX 3HAHUI B TEUCHUH CEMeCTpa MPOBOJUTCS J1Ba MpoMexxyTouHbIX KoHTpous (ITK-1, TTK-2)
1o O10KaM JIEKIMOHHOTO Kypca;

- JUISL KOHTPOJISI OCBOCHHS IIPAaKTHYECKIX 3HAHWH B TEUCHHH CEMECTpa IMPOBOATCS Ba TeKynmx KoHTpois (TK-1, TK-2) mo
MPaKTUYECKUAM 3aHSITHSM.

Teopernueckuii Matepuain npomexyrouarnoro koaTpons I1K 1 (7 Cemectp):

1. KauectBo npupoaHoii Boasl (onpenenenue). [lokazarenu kauecTsa noa3eMHbIX Boj. DakTopsl, BIUAIONNE HA KAYECTBO
TOA3EMHBIX BOI.

. Kimaccuuxarms nog3eMHsIX BOTI.

. Kareropuu 3arpsi3HeHuil moa3eMHbIX BOJ (IPUPOTHBIE 3aTPA3HEHHUS).

. Kareropun 3arpsisHeHunil noAa3eMHbIX BOJ (aHTPOIIOTEHHBIE 3arPSI3HEHUS).

. MonHsIH coctaB nmprupoxHoi Boasl. Knaccudrkanus npupoaHeix Bog mo O.A. AnekuHy.

. OueHKa Ka4ecTBa BOABI IJIS XO3SHCTBEHHO-TUTHEBOTO BOJOCHAOKEHNUS.

. O6paboTka BozbI (MOHATHE). METObI yIyUIICHUs KA4eCTBa MOA3EMHBIX BOJI.

. Merozp! ymydmieHus kadecTBa MOA3EMHBIX BOJ (Jerasaliis, 00eccoluBaHue, HOHHBIH 00MeH, GropupoBaHue).

. MeTozp! ymydIneHus kauecTBa NOA3EMHBIX BOJ (0OpaTHBIH 0CMOC, 3IMEKTPOANAN3, yMATICHHIE BOABI, 00e3KeTIe3uBaHNE).
10.Knaccuduxaryst METOAOB JIera3allii BOJIbl, TEOPETHUECKUE OCHOBBI Mpoliecca.

11. du3nyeckie METOIbI Jera3aniy BoAbl. Jlera3aTopbl, THUITBI CXEMBI, TPUHIHIT PAaOOTHL.

12. ®usndeckue METOIBI yIAICHUS CEpOBOIOPOA (adpalisl BOABI C TIOJAKACICHUEM U 0e3).

13. Xumuueckue MeTOIbI yAAIEHHS CEPOBOAOPOIa (XIIOPUPOBAHUE, 030HUPOBaHHE, 00PaOOTKa ITMAPOKCUIOM XKeje3a).

14. TexHONIOTHYECKUE CXEMBI YAAICHUS CEPOBOIOPOJIA U3 BOJbI C TOMOIIBIO CEpOOAKTEPUid 1 IyTeM (HUIbTPOBAHUS Yepe3
MOJTU(PHUIIPOBAHHEIEC 3arPy3KH.

15. TeopeTnueckue OCHOBBI YMSTUCHHS BOABI, KIIACCH(DUKALIUSI METOJIOB.

16. [Tonarue rmy6OKOTO M HEMTYOOKOTo yMsrdeHus Bojibl. BeiOop MeTona ymsiraeHust. TepMUUECKU METO yMSTUEHUSI.
17. YMsrdeHue BoAbl H3BECTKOBAHUEM, CYIIHOCTb MPOILECCA, TEXHOJIOTHYECKHE CXEMBI U YCTaHOBKH.

18. YMsArdenune Boabl H3BECTKOBO-COMOBBIM METOJIOM, CYIITHOCTB IPOIecca, TEXHOTIOTHYECKIE CXEMBI M yCTAHOBKI.
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Teoperuueckuit marepuan npomexxyrounoro kourpois [1K 2 (7 cemectp):

1. KatnoHHTHI 1 UX CBOICTBA.

2. JlaiiTe XapaKTEpUCTUKH CIIEIYIOLIUM ONpeeNeHusIM: 0OMeHHas CIOCOOHOCTb, TIOJIHAsl OOMEHHAas clIocOOHOCTh, paboyast
oOMeHHast ClIoCOOHOCTB, EMKOCTh IOTJIOMICHHS, KOY(P(QHUIIMCHT HaOyXaHHS.

3. Texuomorngeckas cxema Na-KaTHOHHTOBOTO (OJHOCTYIIEHYATOT0) YMATUYCHHS BOABL. Y CIIOBHS IPHUMEHEHHS, TEXHOJIOTHIECKUE
napaMeTpbl YCTAaHOBKH, IPEUMYILECTBA U HEJJOCTATKH.

4. Texnonorunueckas cxema Na-KaTHOHUTOBOI'O (ABYXCTYIEHYATOI0) YMST4E€HHUS BOABL. Y CIIOBUS NPUMEHEHUS, TEXHOIOTUUECKHE
napaMeTphl YCTAaHOBKH, TIPEHUMYIIIECTBA U HEJIOCTATKH.

5. Ymsruenne Boasl H-Na-kaTrnoHupoBanueM. TeXHOIOTHYECKUE CXeMBI (TapajuieNIbHOe, ITOCIeI0BATEIbHOE, COBMECTHOE),
YCIIOBUS IPUMEHEHUSL.

6. KatnoHHUTOBEIC (DUIBTPEI, CXEMa, YCTPOHCTBO, IIPHHIIHIT pabOTHI H pacyeTa.

7. Perenepanusi KATHOHUTOBBIX (DHIIBTPOB, ATAITBI, IIPOJIOIDKUTEILHOCTD, TEXHOJIOTHS TIpoIiecca.

8. PearenTHOE X034HCTBO CTAHIIMU YMSTYEHUS BOJBI (KUCIOTHOE). CxeMa, IPUHINI PabOTHI.

9. PeareHTHOE X034HCTBO CTAHIIUU YMSATYEHUS BOJIbI (conieBoe). CxeMa, MPUHIUI paOOTHI.

10. OnpecHeHne 1 00eCCONMBaHUE BOJBI JUCTHILIIIHCH (MHOTOCTYTICHYATHIC YCTAaHOBKH ), COJTHETHOE ONIPECHEHHME,
3aMOpaXHBaHUE.

11. MoHOOOMEHHBIH METOJI ONIPECHEHHS BOJIBI, CYIIHOCTH Mpolecca (peakuuu). OHO-, IBYXCTYIIEHHBIE CXEMbl HOHUTOBOTO
OIPECHEHUSI BOABI.

12. NonuToBsle 3arpy3ku GriIbTpoB. PereHepariis HHHOHUTOBBIX (DIIIBTPOB (CXeMa €IKOHATPOBOTO XO3SIHCTBA).

13. OnpecHenue u obecconuBaHue MOA3EMHBIX BOA. MeToIbl M 00JacTh IPUMEHEHUSL.




14. OnpecHenue BobI 21eKTpoanann3oM. CyIHOCTb Mpolecca, TEXHOJIOTHYeCcKasi CXeMa, yCIOBUS TPUMEHEHHSL.
15. OnpecHenune BoJbl 0OpaTHBIM OCMOCOM.

Texymmuii kouTpois 1 (7 cemectp):
Pemenue 3amau

3amada 1. Ananu3s ceipoil Boabl cienyrommid (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; sxectrkocTth Ko = 5,33 mr-aks/i1, menounocts 11 = 2,24 mr-sxs 1. [IpoBeputh
TOYHOCTDH BBIIIOJIHEHUS aHAIN3a.

3amauda 2. XKecTkocTh CHIPOH BOABI COCTaBISIET 4 Mr-9KB/JI, a COAep)KaHue Kaiublus paBHO 60 Mr/ia. OnpenenuTsb
MarHHEBYIO J)KECTKOCTb M COJIEPYKAHUE MAarHUs B BOJIC.

3agaua 3. KagecTBo ChIpO#l BOJBI XapakrepusyeTcs ciegyromumu AaHHeIMU: = JKo = 5 mr-ake/n, XKu/k = 2000 MKr-3KB/I1.
Onpenenuts XKCa , XKk u XKMg B mr-axs/i, ecau XKMg=4:)Ko .

3amaga 4. [TogoOpaTe TEXHOIOTUIO OYUCTKU MOA3EMHBIX BOJ.
3amaua 5. KapboHaTHas 1IeI0YHOCTh U3BECTKOBAaHHOM BoAbl coctaBiseT 0,4 mr-sks/i. Onpenenuts n30bpTok B Boge Ca(OH)2, ecnu
001I1ast MET0YHOCTh BObI paBHa 0,7 Mr-3KB/JI.

3agaga 6. B 5 1 quctunnupoBannoi Boasl pactBopuiu 0,4 r NaOH u 265 mr Na2CO3. OnpenenuTs BETHUUHY U XapaKTep
LIEJIOYHOCTH PAaCTBOPA.

3amada 7. XKectkocTh HachimeHHOTO pactBopa MgCO3 mpu 25 °C paBHa 6,38 mr-sks/n. Haiitn mpowusBencHue
pactBopumoctu [1P - mis kap6oHaTa Maraus.

UroroBslit KOHTpOIIH 3aueT (7 cemecTp):

1. KauectBo npupoaHoii Boas! (onpenenenue). [lokazarenu kauecTBa Mo 3eMHBIX BoA. DakTopsl, BIUSIONNE HA KAYECTBO
HOJA3EMHBIX BOJ.

. Kitaccu¢ukanms moa3eMHBIX BOI.

. Kareropun 3arps3HeHMiT MOA3eMHBIX BOX (IIPUPOTHEIC 3aTPA3HCHHUS).

. Kareropuu 3arpsi3HeHuil moa3eMHbIX BOJ (aHTPOIIOTCHHBIE 3arPsI3HEHUS).

. NoHHbIN cocTaB npupoaHoi Boabl. Kitaccudukarust mpupoHbix Boa mo O.A. Anekuny.

. OtreHKa Ka4ecTBa BOABI IJIS XO3SHCTBEHHO-ITUTHEBOTO BOJOCHAOKCHNS.

. O6pabotka Bozb! (MOHATHE). METOBI YIy4lLIeHUsI Ka4ecTBa MTOA3EMHBIX BOI.

. Metopp! yiydieHus kadecTBa MOA3EMHBIX BOJ (Jlerazanusi, 00eccoanBaHue, HOHHBIH 00MeH, (pTopupoBaHue).

. MeTozp! ymyqmieHus kagecTBa MOA3EMHBIX BOJ (0OpaTHBIN 0CMOC, 3IEKTPOINAN3, YMATUCHIE BOIBI, 00€3KeTIe3NBaHHE).
10.Knaccuduxaryst METOAOB JIera3alliy BOJIbI, TEOPETHUECKAE OCHOBHI MTpoIiecca.

11. ®usnyeckue METOBI Aera3aluil BOABI. Jlera3aTopsbl, TUIIBI CXEeMBbI, TIPHHIUI paOOTHL

12. du3nyeckue METOIbI yIaleH s CEPOBOJOPOIA (a3palys BOJbI C MOAKKCICHUEM U 0€3).

13. XuMmuueckrne METOIbI yIAICHHs CEpOBOIOPOAA (XIIOPUPOBaHUE, 030HUPOBAHKE, 00paboTKa THIPOKCHUIIOM JKee3a).

14. TexHONOrHMYECKHIE CXEMBI YAAIECHHUS CEPOBOAOPOA U3 BOJABI C IOMOIIBIO cepobakTepuil 1 myTeM (GUIBTPOBAHUS Yepe3
MOAU(UIMPOBAHHBIE 3aTPY3KH.

15. TeopeTrudeckre OCHOBBI YMSITICHUSI BOJIBI, KIIACCH(DUKAIIMS METOIOB.

16. INonHstTHE TTyOOKOTO M HEMTyOOKOTO yMATdeHUs BBl BoI0op MeTona ymsardeHust. TepMUUecKuii MeTo ] yMATYCHUSL.

17. YMsArdeHue BoAbl H3BECTKOBAHUEM, CYI[HOCTb NPOIIECCA, TEXHOJIOTHIECKHE CXEMBI U YCTaHOBKH.

18. YMsirdeHue Bobl H3BECTKOBO-COIOBBIM METOJIOM, CYIIHOCTh MPOLECCA, TEXHOIOTHUECKUE CXEMBI M yCTAHOBKH.

19. KaTuOHUTHI U UX CBOICTBA.

20. laiiTe XapaKTepUCTHKH CJIEAYIOLIUM OIpeeICHUAM: 0OMEHHas CII0COOHOCTh, TOTHAs 0OMEHHas CIOCOOHOCTH, pabouas
0OMEHHas CIOCOOHOCTh, EMKOCTh MOTJIOLIEHHS, KOO PUIMEHT HaOyXaHUs.

21. Texnonormyeckas cxemMa Na-KaTHOHHTOBOTO (OTHOCTYIIEHYATOTO) yMATYCHHS BOBI. Y CIOBHS IPHMEHECHUS, TEXHOIOTHYECKIE
HapaMeTpsl YCTaHOBKH, IPEUMYINECTBA X HEIOCTATKH.

22. TexHonoruueckas cxeMa Na-KaTHOHHTOBOTO (JBYXCTYNIEHYATOT0) yMATUEHHS BOABL. Y CIOBHS MPHUMEHEHUsI, TEXHOJIOTHYECKHE
napaMeTpbl YCTaHOBKH, IPEUMYILECTBA U HEJOCTATKU.

23. Ymsardaenue Boabl H-Na-karnornpoBanueM. TeXHOTOTHYECKHE CXeMBI (MTapajiebHOe, TOCTIeI0BATEIEHOE, COBMECTHOER),
YCIIOBUSI IPUMEHCHUSI.

24. KatroHUTOBBIC (QUIBTPHI, CXEMa, YCTPOHCTBO, IPUHIMI PabOTHl U pacyeTa.

25. Perenepanusi KATHOHUTOBEIX (DMIIBTPOB, TG, IPOJOIDKUTEIFHOCTE, TEXHOJIOTHS IIporecca.

26. PeareHTHOE X035 CTBO CTAaHIIUH yMATYEHHS BOAbI (KucioTHOE). CxeMa, IPHHITUIT PaOOTHI.

27. PeareHTHOE XO3SIICTBO CTAaHLIMU YMST4eHUs BOAbI (cosieBoe). Cxema, NpUHIHUIT paboTHI.

28. OnpecHeHne 1 00eccoNMBaHUE BOJBI JUCTHILIALMEH (MHOTOCTYICHYATbIE YCTAHOBKH), COJTHEYHOE ONPECHEHHE,
3aMOpaXMBaHHE.

29. NoHOOOMEHHBIH METO/] OTIIPECHEHNUS BOJIBI, CYLTHOCTH Iponecca (peakuun). OQHO-, IBYXCTYIICHHBIE CXEMBI HOHUTOBOTO
OINIPECHEHHSI BOJBI.

30. MonuroBsie 3arpy3ku GruibTpoB. PereHeparuss HHHOHUTOBBIX (GIIBTPOB (CXeMa €IKOHATPOBOTO XO-35HCTRA).

31. OnpecHenue 1 obeccomBaHIe OA3EMHBIX BOJ. MeToIbl 1 001aCTh MPUMEHCHNUS.

32. OmpecHeHue BOJbI dIeKTpoanann3oM. CyIHOCTh Mpolecca, TEXHOJIOTHYecKasi CXeMa, yCIOBUS IPUMEHEHHSL.
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33. OnpecHeHue BOJBI 0OPATHBIM OCMOCOM.

34. Tunbl MeMOpaHHBIX ycTaHOBOK. O0acTh UX IPUMEHEHHUSI.

35. XapaxrepHucTHKa CEICKTUBHBIX MEMOpPaH, UX THIIBI, YCIOBHSA IPUMEHEHH, TpexcTyrneHdaTas 00paTHOOCMOTHIECKast
YCTaHOBKA, IPUHIUM PAOOTHI, YCIOBHS IPHUMCHEHHS.

36. Knaccudukanus MeTo0B 00e3Kee3uBaHus BOJIBL.

37. O6e3xene3snBaHNE METOAAMHU KYIPOILEHHOH aspaliy U (GUIBTPOBAHUD» U «CyXOH (uiabTpannm». TeXHOIOTHYECKIE CXEMB,
CYIIHOCTB TpoIiecca, 00JIacTh IPUMEHEHHS.

38. Obe3:xene3nBaHNE METOJaMU «BaKyyMHO-KEKTOPHOH a’panuil U (GUIBTPOBAHHU» U «0OpabOTKe BOABI B TIOA3EMHOM ILIACTEY.
TexHonmornyeckue cXemsl, CyIIHOCTb IPOLecca, 00JIacTb IPUMEHEHHS.

39. Obe3xene3nBaHNE MOA3EMHBIX BOI. POPMEI cotepKaHIs JKele3a B MOA3EMHBIX BoaX. MeTombl 00e3KeIe3HBaHus.

40. PeareHTHBIE METOABI 00E3KEIIC3UBAHMUS BOBI, 00JIACTH IPUMEHEHHS, PCKOMEH/TyeMbIC TEXHOJIOTHH.

41. YerpoiicTBO GakTepUIIMIHBIX YCTAaHOBOK. [IpHHIMNIMAIbHAS CXeMa, THIIBIL.

42. O6e33apaxusanue Bogsl Y P-o6myuenneM. CynIHOCTb Iponecca U yCIoBUs IPUMEHEHHSL.

43. HopMaTHBHBIC OCHOBHI YIIPABJICHHSI CHCTEMOH MUTHheBOTO BogocHaOkeHus (o CanlluH 2.1.4. 1074).

44. O6mme nonoxenus Carnrtapssix [Ipasun u Hopm CanlluH 2.1.4. 1074.

45. I'uruennyeckue TpeOGOBaHMS M HOPMATHBBI KaUeCTBA MUTHEBOH BOJIBI.

46. OnpeneneHne pacyeTHBIX PACXOA0B YMATIUTEIFHON YCTAHOBKH (TI0JIE3HAST IIPOU3BOIUTEIFHOCTE, PACXOIBI BOJHI HA
COOCTBEHHBIC HYX/IbI YCTAHOBKH).

3a4eT cyMTaeTCsl YCHENIHO CAaHHBIM, €CIIU CTYJCHT HaOpai Ha HeM 15 u Gonee 6ayutoB, HO He Ooee 25.

Hrorosas orieHKa YpoBHs OCBOSHHS KOMIIETEHITMI B paMKax N3y4aeMOH TUCIIMIUTHHBI BRICTABIISIETCS IO CyMMe 0aiioB, HAOpaHHBIX
B TEUCHHE CEMECTPa, BKIIOYAs 3aUeTHbIE:

- OLICHKA «3a4TCHOY» IO AWCIMIUIMHE BHICTABIICTCS, €CITU CTYACHT HaOpall ¢ ydyeToM OayuioB Ha 3adere 60 u Oomee.

- OIIEHKA «HE 3a4TCHO» BBICTABILICTCS, €CIH CTYICHT HaOpaj ¢ y4eToM 0ayutoB Ha 3aueTe MeHee 60.

1. OHEHOYHBIE CPEJICTBA TEKVYIIEI'O KOHTPOJILA:

- TECTBI MJIM OMJIETHI TS TIpoBeaeHus mpoMexxyTouHoro koutpous (ITK). Xpausrcs B OyMa)XkHOM BHJE Ha COOTBETCTBYOIIEH
Kadenpe;

- pa3aensl HHAUBHUYaIbHBIX 3aJaHUH (IMCBMEHHBIX PadoT) 00yUaIomIuXCs;

- TOKJI1a]1, COOOIICHHE 110 TeME MPAKTUIECKOTO 3aHSATHS,

- 3aJla4YM ¥ 3aJaHuUs.

2. OHEHOYHBIE CPEJICTBA [IPOMEXYTOYHOM ATTECTALINU:

- KOMILIEKT OMJICTOB U1l 3a4eTa. XpaHUTCs B OyMa)KHOM BHJIC HA COOTBETCTBYIOMIEH Kadeape. [Toanexut exeronHomy
OOHOBJICHHIO U MEPEyTBEPXKACHUIO. UKCI0 BapuaHTOB OMIICTOB B KOMITJICKTE HE MEHEE YHUCIIa CTYICHTOB Ha 3a4éTe.

6.2. TeMmbl NUCBMEHHBIX PadoT

PacuerHo-rpaduueckas pabora Ha TeMy «CTaHLusl yMSATYEHUS BOABD. LleTbio BHIONMHEHHUsT pacyeTHO-Tpaduyeckoi paboTh
SBJISICTCSI IPOCKTHPOBAHNE CTAHIIUM YMATYECHHS ITOJ3EMHBIX BOJI.

B 3amaun pacueTHO-rpadudeckoil paboThI BXOIHT:

1. OueHNTH Ka4eCTBO MCXOJHOH BOJBI 1 HEOOXOANMOCTD €€ YIydIIeHHS.

2. INogoOpaTh TEXHOIOTHUIO YITYUIIEHHUS KauecTBAa BOJBI M COCTAB OUHCTHBIX COOPYKEHHUH C HCIIOJIb30BAaHIEM MTOCIEAHNX HAyIHO-
TEXHUYECKUX JOCTUKEHHI B 3TOH 001aCTH.

3. Paccunrars coopyxeHus!, 00ecIIeunBaroNye BEIOPAHHYIO TEXHOIOTHIO.

4. BBINONHUTG KOMIIOHOBKY OYHCTHOM CTaHIIMU.

5. CocTaBHUTh pacyETHO-NOSICHUTENBHYIO 3aIICKy C 000CHOBaHUEM BceX MPHHATHIX B PI'P pemennii u pac4éros.

6. CocTaBUTb CNIUCOK UCTIOJIb30BAHHON TUTEPATy Pl (YueOHO-METOANYECKOH, HOPMATUBHON M HAY4YHO-TEXHUYIECKOIT).

CrpyKTypa MOSICHUTENBHOI 3aIICKH PacdeTHO-Tpaduueckoi paboThI U €e OPHEHTHPOBOYHEIH 00BEM
3ananue (1c.)
Beenenue (1c.)
1. Ananmu3 xkauecTBa 0OpabaTsIBaeMoit BOAHI (2¢.).
2. Beibop MeToz1a ¥ TEXHOJIOTHH KOHAMLIMOHUPOBAHUS IOA3EMHOM BOAHI (2¢.).
3. Onpenenenue pacu€THBIX pacxooB Bozbl (1c.).
4. Pacu€t Na-KaTHOHUTOBOH YCTaHOBKH (5¢.)
5. Pacuér pearenTHOTO X03s1iicTBa (CconeBoro) (2c.).
6. Pacuér obe33apaxxuBaHusl yMATUEHHBIX BoJ (OakrepuaHoi yctanoBku) (1c.).
3axmouenue (0,5¢.)
CI1coK HCITONTB30BaHHBIX UCTOUHUKOB (0,5¢.)

Brimonnsercs pacquHO-rpa(queCKaﬂ pa60Ta CTYACHTOM MHAUBUAYAJIBHO IO PYKOBOACTBOM IIp€rIogaBaTeisi BO BHEAYy AUTOPHOC




BpeMsi, caMocTosATenbHO. CPOK cjaun 3aKOHYEHHOH pabOoThI Ha MMPOBEPKY PYKOBOIAMUTEIIO YKa3bIBaeTCs B 3anaHuHU. [locie mpoBepku
U 10pabOTKN yKa3aHHBIX 3aMeUYaHui, paboTa 3alUIaeTcs.

Bompocs! k 3ammuTe pacyeTHo-rpaguyeckoil paboThI:

. llemn u 3amaun PI'P?

. Ha yem ocHoOBaH mporiiecc HOHHOTO OOMeHa?

. Kaxiie nHoHOOOMEHHBIC MaTepHalIbl HAa3bIBAIOTCSI KATHOHUTAMH?

. Kaknie noHoOOMeHHBIE MaTepralbl Ha3bIBAIOTCS aHUOHUTAMH?

. 17151 9ero mpoBOJAT pereHepalnio HOHOOOMEHHBIX CMOJI?

. Kakue KaTHOHUTHI HCTIONB3YIOT B YCTAaHOBKAX BOAONOATOTOBKH SHEPreTHIECKUX OOBEKTOB?

. B 4em 3akmtouaercst yMsAraeHue BoJbl METOZOM HOHHOTO oOMeHa?

. Harmmmere peakimn, mpoTekaromue Mpu HOHOOOMEHHOM YMSTYCHHUH BOJIBI?

. JI7Ist 9ero MpUMEHSIOT ABYXCTYIEHIATOe YMATUCHUE BOBI?

10. XKecTkocTh BOJIBI, JOCTUTAEMAs TIOCHIE TIEPBOI U ITOCHIE BTOPOH CTyNEeHeil HOHOOOMEHHOTO yMsAT4eH s ?
11. Ha xakux cTagusx paboTsl HOHOOOMEHHOTO (GriIbTpa 00pa3yroTcsi CTOYHBIE BOJIBI?

12. Kaxkue 3arpsi3sHATENH COPACHIBAIOTCS CO CTOYHBIMH BOAAMH yCTAaHOBOK HOHOOOMEHHOTO YMSTYCHHUS BOABI?

O 01N DN A~ Wi —

6.3. IIpouenypa oueHuBaHUS

Onenka copmupoBaHHOCTH KomneTeHIM y cryaenToB HUMU Jlon AV u BeICTaBleHHE OLEHKH IO OTAETBHON TUCIUTUINHE
BEZIETCS CIeIyIOIM 00pa3oM:

- JUISL CTYZEHTOB OYHOH (POpMBI 00yUIEHHUS HTOTOBAs OLIEHKA 110 JUCIUILIMHE BRICTaBIsAeTcs o 100-6amipHol cucteme, a 3aTeM
HEPEBOAUTCSA B OLIEHKU «3aUTEHOY, «HE3aUTCHOY;

Bricokuii ypoBeHb OCBOCHUS KOMIIETEHIINH, HTOTOBasI OIIEHKA IO JUCIUTUTHHE «3adTeHo» (90-100 6aymioB): TiIy0oKo M MIPOYHO
YCBOWII IPOTPaMMHBIIT MaTepHall, HCYEPIbIBAIOLLE, TOCIIEI0BATENILHO, YETKO U JIOTHYECKH CTPOIHO €To U3JlaraeT, yMeeT TECHO
YBS3BIBaTh TEOPHIO C NPAKTHKOM, CBOOOIHO CIPABIISETCS C 331a4aMy, BOIPOCAMH M APYTHMH BUAMH IIPUMEHEHUS 3HAHUH,
TpUYeM He 3aTPyJHAETCS C OTBETOM IPH BUAOM3MEHECHUH 33/IaHHH, HCTIONB3YeT B OTBETE MaTepHall MOHOTpahHIECKOI
JIMTEPaTypBbl, NPABUILHO 00OCHOBBIBAET IPHHSITOE PELICHHE, BIIAJICeT PA3HOCTOPOHHUMH HaBbIKAMU M IIPUEMaMU BBITIOIHEHUS
HpakTH4eckux 3a1ad. CUCTEMHO M INIAHOMEPHO pabOoTaeT B TEUEHUH CEMECTpa.

[ToBbIIIEHHBIH yPOBEHb OCBOCHHUS KOMIICTEHIMH, UTOrOBas OLICHKA 110 IUCUUILIMHE «3a4TeHo» (75-89 6aoB): TBep1O 3HACT
Martepuai, TpaMOTHO H TI0 CYIIECTBY H3JIaraeT €ro, He JIOMyCKasl CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IIPABIIIHLHO
NPUMEHSET TEOPETUUECKHUE MOJI0KEHUS TIPH PELIEHUH MIPAKTHYECKNX BOIPOCOB U 337134, BIajeeT HEeOOXOMMBIMU HaBbIKAMU U
HpHEMaMH UX BbINOJIHEHU. CHCTEMHO ¥ INIAHOMEPHO pabOoTaeT B TEUSHHH CEMECTpa.

IToporoBslit ypoBeHb OCBOCHHS KOMITCTECHIINH, HTOTOBAs OIICHKA IT0 JUCIUIUIMHE «3auTeHo» (60-74 Gayia): MIMeeT 3HaHUS TOJBKO
OCHOBHOT'O MaTepHaia, HoO He YCBOMI ero AeTajel, JOMyCKaeT HETOYHOCTH, HEJJOCTaTOYHO IPaBUIbHBIC (hOPMYIHNPOBKH,
HapyLEeHHs JIOTHYECKOH T10CIIeA0BATENFHOCTH B H3JI0KEHHHU ITPOIPAMMHOT0 MaTepualla, HCIIBITHIBACT 3aTPyJHECHUS PH
BBITIOJTHEHUH MPaKTHIECKUX PaboT.

[ToporoBelii ypoBeHs OCBOCHHS KOMIIETEHITHI He ChOpMHUPOBaH, HTOTOBAs OICHKA 0 TUCIUIIINHE «He3auTeHo» (MeHee 60
6aJI0B): HEe 3HAET 3HAYMTEIBLHOM YaCTH MPOrpaMMHOIO MaTepyaia, A0MyCKaeT CylIeCTBeHHbIE OIIMOKN, HEYBEPEHHO, C OOJIBIIMMH
3aTPYAHECHUSIMH BBITIOJIHSACT IPAKTUYECKUE PAOOTHI.

ITpumep cTpyKTypH! GOPMUPOBAHHMS OIICHKH pacueTHO-TpadmIeckoil padoTsl « CTaHIMS YMITUYCHHS BOIBD»

HanmeHnoBaHue nokasaTens banmst HuTepsan 6amioB 3a nokasatens, ot 12 no 20

1. KAYECTBO BBIIIOJIHEHUA PABOTbBI

1. CooTtBercTBHE cojepkaHHs pabOThI 3aJaHUIO 1-2

2. 'paMOTHOCTB M3JI0KEHHS M KauecTBO oopmiieHHs paboTbl. COOTBETCTBUE HOPMATHBHBIM TpeOOBaHUSAM -2

3. CaMOCTOATETHHOCTH BHIITOJTHEHHS paOOTHI, ITyOHHa ITpopabOTKK MaTepHaia, HCIOIb30BaHIE PEKOMEH/IOBAHHOM U CIIPAaBOYHON
JINTEPA-TYPBI 2-4

4. IIpaBUIBbHOCTD BBIMIOJHEHUS! pacueToB M rpaduyeckoil yactu. OOOCHOBAHHOCTh U J0KAa3aTENbHOCTh BHIBOJOB 4-7
OO0mras oleHKa 3a Ka4ecTBO pabOThI ot 8 o 15

2. OTBETBI HA BOITPOCHI ITPU 3AIIUTE 4-5

UTOI'OBBIA BAJLI IO PABOTE ot 12 o 20

Kpurepuii oLleHKH TEKyIIEero KOHTPOJIS:

- «3a4TE€HO» BBICTABIISIETCS CTYICHTY, €cli OH Habpai 12 u Gosee OalIoB;
- «HE 3aYTEHO) BBICTABIISICTCSI CTYJCHTY, €CJIM OH Habpan MeHee 12 6ayos.

6.4. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

METOAMYECKHUE MATEPUAJIbI, ONPENEJIAIOIIME ITPOLEYPbI OHEHUBAHWS 3HAHWU, YMEHNHN, HABBIKOB
1 (MJIN) OIIBITA AESATEJIBHOCTU, XAPAKTEPU3VIOIIUE 3TAITBI @OPMINPOBAHNA KOMIIETEHLII




OOmuit mopsIIOK MPOBEASHUS MIPOLEAYPHI OLICHUBAHUS 3HAHUH, yMEHU, HABBIKOB U (JIH) OMBITA AESTENbHOCTH, COOTBETCTBHUE
WHJIMKAaTOpaM JOCTHXEHUS COPMHUPOBAHHOCTH KOMIIETEHIIUH ONPE/IeIeH B CIIEAYIOIINX JIOKAIbHBIX HOPMaTUBHBIX aKTax:

1. ITomoxeHnue o Tekymei aTrectanuy 3HaHUH oOy4Jatomuxcs 8 HUMU [ITAY (B neficTByIomeH peaakinm).

2. INonoxxeHne o MPOMEXYTOUHOH aTTECTAlIMK 00yJarOIIUXCS [0 IPOrpaMMaM BEICIIETO 00pa30oBaHus (B AEHCTBYIOMIECH pelaKIim).
JlokyMeHTBI pa3MelleHbl B cBoO0AHOM AocTyne Ha opunmaibHoM caiite HUMU lonl’AY https://ngma.su/ B pazaene: ['naBHas
crpanuna/Ceenenus 006 00pazoBaTenbHON oprann3anuy/JIokaabHble HOPMATHBHBIE AKTHL.

7. YHEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOLY JIA)

7.1. Pekomenayemasi iuTepaTypa

7.1.3. MeTonnueckue pa3padoTKu

ABTOpLI, COCTaBUTCIIN

3arnasue

U3 narensCeTBo, roj

JI3.1 | HoBo4epk. HHX.- ViydieHre kauecTBa NPUPOJHBIX BOJ: METOJI. yKa3aHUs K Hosouepkacck, 2021,
MEJAOP. WH-T MIPAKTHY. 3aHATHUSIM U BBITIOJH. Kypc. TIPOSKTa T OakalaBpoOB http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct. | Bcex ¢popM 00ydeHHs HaNPaBICHUS ITOTOTOBKH oNIMI/UserEntry?

T.J. Kapry3oBa "TTpupoa000yCTPOICTBO M BOJOMONB30BaHUE" Action=Link FindDoc&id=39
5231&idb=0
7.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHHKAIMOHHO# ceTu ""UnTepHeT"
7.2.1 O¢urnmanbHbIi caliT MUHHACTEpCTBA CTPOUTENLCTBA U | http://www.minstroyrf. ru/
KKX PD
722 DIeKTPOHHBIN (OHII IPABOBOI M HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOH JOKYMEHTAIMN
7.2.3 WudopmannoHHbIe, CIPaBOYHBIE U TTOHMCKOBBIE Rambler, Google, Annexc
CUCTEMBI
7.2.4 DJeKTpOHHAs ONOIMOTEKa CBOOOJHOTO JOCTYyIIa http://www.window.edu.ru/
7.2.5 HNudopmanmonno-npasosoii mopran TAPAHT.PY http://www.garant.ru/
7.2.6 CrnpaBouHnas cuctema Koncynprant ILmoc http://www.consultant.ru/
7.2.7 Od¢urmanbubiit caitt HUMU Jlonckoit 'AY ¢ http://www.ngma.su/
JIOCTYTIOM B 3JIEKTPOHHYIO OHOIHOTEKY
7.3 IlepeyeHb NPOrpaMMHOIO odecreyeHust
7.3.1 Cucrema tpexmepHoro monenupoBanust KOMITAC Cyo6nuen3nonnsiii gjorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (Jlunenzuonnoe cornamenne KAJI-15-
0377)
7.3.2 CorelDRAW Graphics Suite X4 Education License LCCDGSX4MULAA ot 24.09.2009
ML (1-60)
7.3.3 Autodesk Academic Resource Center (Autocad 2022, CornanieHue o MpeI0CTaBICHUH JTUIICH3UU U OKa3aHUH
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) ycayr ot 14.07.2014 r. Autodesk Academic Resource Center
734 "YmHas Boga" IIporpamma npegHasHaueHa AMIs YCnoByst HCTOB30BAHHS IPOTPAMMEI «Y MHasi BOJa»
MIPOCKTUPOBAHUS CUCTEM BHYTPEHHETO BOAOIPOBOIA Pen. 1.0 ot 01.07.2021 r OO0 «AUCUTEK»
Y KaHAIH3aI11
7.3.5 AdobeAcrobatReader DC JIutieH3nOHHBII JOTOBOp HA MpOrpaMMHOE oOecTiedeHne JUTs
MEepCOHATBHBIX KOMITbI0TepoB Platform
Clients PC WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpodHo).
7.4 llepeyeHb HHGOPMALMOHHBIX CHIPABOYHBIX CHCTEM
7.4.1 basbr nanabix OO0 Haydnast aekrpoHHast http://elibrary.ru/
6ubnmmoreka
7.4.2 Bba3zer manasx OO0 "TIpecc-Mudopm" (Korcymprant https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIY JIs)
8.1 3 CrnenunanbHOE TOMEUICHHE YKOMILICKTOBAHO CHECIUATM3HPOBAHHON MEOEIBIO H TEXHHYECKUMU

npenoaaBaTceiis.

CpencTBaMH 00YYEHHs, CIy KaIlluMH JJISI IPEICTaBICHIS HH(OOPMAIIH OOJBIION ay TUTOPHH:
Habop nemMoHCTpanuoHHOT0 060pya0BaHus (epeHocHOoi): HoyTOyk RUintro — 1 miT.,
MyJIBTHMEINIHOE BUACONPOEKIMOHHOE 000pyaoBanue: mpoekrop AcerP5280 — 1 mrt. ¢ skpaHom — 1
mrt.; Cucremublit 6510k Pro-511 — 8 mir.; Monutop 17" KK VS — 8 mit.; IIpuntep Canon LBP-810
- 8 mr.; TepMuHanbHast cTaHIMs, cepBep -1 mT.; TepMuHANEHBIN KHEeHT — 15 mT.; Y4ebHo-
HarsiHble mocoous (5 wT.); Jocka ? 1 mr.; Paboune mecra ctynentoB; Pabouee mecto




8.2

8 CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEHAT3UPOBAHHON MEOENBI0 U TEXHHYECKUMU
cpelcTBaMH O0yUYEHUs, CITyKaIlllMMU [UIS IIpeICTaBIeH s MHpOpMaIuu Oouibioit ayauropun: Habop
JEMOHCTPAIMOHHOTO 000pyAoBaHus (ieperocHoi): Hoyroyk RUintro — 1 mt., MynsTHMEIWIHOE
BUICOIIPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrt. ¢ 3xpaHoMm — 1 mt.; YuebHo-
HarsIIHBIE Tocoous (26 mrt.); JlaboparopHoe 000pyAOBaHHE: MOJENb TPEXKOIBIEBON
BOJIOTIPOBOJIHOM CETH, 1abopaTopHast ycTaHOBKa «OUHCTKA BOJBI C TOMOIIbIO YCTAHOBKH 00pPaTHOTO
ocMocay, yueOHbIH cTeH «DacoHHbIe 9acTH CHCTEMBI BHYTPEHHEH KaHAIN3aIlui ¥ BHYTPEHHETO
BOJZIOIIPOBO/a», MAKEThI 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIraTeIbHOM, IPEJOXPAHUTEILHON
apMaTypbl, 1a00PaTOPHbINA CTEH/ Il MOHTaXa acOeCTOIIEMEHTHBIX TPYO, 1a00paTOPHBII CTEH] IS
MOHTaXa YyTYHHBIX TPYO, TaO0paTOPHEIA CTEHN JUII OOPE3KH M CBAPKH ITOJIUIIPOIHICHOBHIX TPYO;
Hocka ? 1 wt.; Paboune mecta ctyneHToB; Pabodee MecTo mpenojaBaTess.
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7 CrnenunanbHOE IOMEIIEHHE YKOMILIEKTOBAHO CHEUATI3UPOBAHHON MEOENBI0 U TEXHHUECKIMU
CpeICTBaMH O0YYEHHUSI, CIy KAIIUMHU JJIsI IPEICTABICHH HHQOPMALIH OOJBIION ayTUTOPHH:
Habop nemMoHCTpanmnoHHOT0 000pyA0BaHus (epeHocHOH): HoyTOyk RUintro — 1 miT.,
MYJBTHMEIMIHOE BUICONPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ skpaHom — 1
wr.; YdeOHO-HarsaHble nocoous — 14 mr.; JlaboparopHoe o6opyaoBaHue: MakeTbl
neHTpooexxHbIx HacocoB tuna K, KM, /I, M, B. — 6 mt.; Maxkets! oceBoro (tun O) Hacoca — 1 mT.;
Makets! norpyxubsix HacocoB ATH, O1IB — 2 mt.; Maket ctpyiiHoro Hacoca — 1 mT.;
JelcTByromas MOAENb IEHTPOOEKHON HACOCHOH YCTAHOBKH C YaCTOTHBIM IpeoOpa3oBareeM,
MpeIHa3HAYSHHBIX ISl CHATUSI OCHOBHBIX XapaKTEPUCTUK HACOCA, A TaK K€ JUISl U3y4eHHs
ITapauIeIEHOTO U ITOCIIECA0BATEIIFHOTO TIPHCOCIMHEHNS IBYX HACOCOB, HCCIICIOBAHMS IIPOIIECCOB
KaBUTAIUH U dHeprocOepexenus npu padore HacocoB. L{nppoBsie MaHOMETPEI, YIBTPA3ByKOBOH
pacxozomep, aHAJIOTOBbIM BakyoMeTp — 1 mT.; MakeTbl pabouymx Kojiec HEHTPOOESKHBIX HACOCOB
Pa3IMYHbIX THIpaBIMyeckux MamuH — 10 mT.; MakeT BakyyMHOTO U BUHTOBOTO Hacoca — 2 IIT.;
Hocka ? 1 mit.; Paboumne mMecta cTyzeHToB; Pabodee mecTo mpermomaBaTeds.

9. METOJMYECKHUE YKA3AHUA 1JIS OBYYAIOIUXCA 110 OCBOEHUIO JNUCHUIIJIMHBI (MOAY JIS)

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

2. TunoBsie HOPMBI THTYIBHBIX JINCTOB TEKCTOBOM JOKYMEHTAIINH, BEITOIHIEMOH CTYICHTaMH B YIeOHOM Tporiecce
[Dnexrponnstii pecypc] / HoBouepk. nmxk.-menuop. HH-T JJoHckoit [AY. — Dnex-tpoH. nan. — HoBouepkacck, 2015. — Pexum
nocryna: http://www.ngma.su/.

3. Ilonosxenue o KypcoBoM npoekre (pabore) 00yUaromuxcs, OCBANBAIOIINX 00pa30BaTeNIbHbIE IPOrPaMMbl OaKanaBpHaTa,
CTIEIMATINTETA, MAaTUCTPATypHI [ DIEeKTPOHHEIH pecypc] (BBeAeHO B neHcTBre mprka3oM aupekropa Ne 120 ot 14 mrons 2015t.) /
Hogouepk. urx.-menuop. uH-T Jorckoit AY. — Dnexrpon. naH. — HoBouepkacck, 2015. — Pexum noctyna: http://www.ngma.su/.




