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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

33ET
OO0mast Tpy10eMKOCTh
YacoB 1o yueOHOMY IIaHy 108
B TOM YHCIIE:
ayJUTOPHBIE 3aHATUS 12
caMoCTOsITebHAs paboTa 92
4aCOB Ha KOHTPOJIb 4

Pacnpez[enelme YacoB IMCHUILIMHBI 10 KypcaM

Kypc 5
Bun 3anaruit vI | PII Hroro
Jlexuun 6 6 6 6
IIpakrnueckue 6 6 6 6
Hroro ayn. 12 112 |12 |12
KonrakrHas padora |12 |12 |12 [12
Cam. pabota 92 192 192 (92
Yacel Ha KOHTPOJIb 4 4 4 4
Hroro 108 | 108 | 108 | 108
Buae! KOHTpOJIS Ha Kypeax:
3auer 5 ceMecTp

KontponbHas pabora 5 ceMecTp




2. IEJIX OCBOEHU A JUCHUTIINHBI (MOAY JIST)

2.1

Ienbro ABIAETCA OCBOCHHE TUCHUILTHHBL. DopMUpoBaHKe (YCBOGHHE) BCEX KOMIIETCHITHHN, TPEAYCMOTPEHHBIX PabodnM
y4eOHBIM TUIAHOM IO BOCCTAHOBJICHHIO BOJHBIX OOBEKTOB B 00J1aCTH MPUPOI000YCTPONHCTBA U BOAOIOIb30BAHUS

3. MECTO JUCHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBbI

Iuxn (pasgen) OI: | b51.B.JIB.02

31

TpeboBanus K npeJBapuUTeIbHOI NOATOTOBKE 00y4alomerocs:

3.1.1

I'mppasnuka coopyxeHuit

3.1.2

WmxeHepHast THAPABIHKA

3.13

MaremMarudeckoe MOJCINPOBAHNUE B HAYYHBIX UCCIICTOBAHUAX

3.14

MexaHHKa IPYHTOB, OCHOBAaHUS U (pyHJAMEHTEI

3.1.5

OpraHu3aiys ¥ TEXHOJIOTUs padoT 1o IPUPOI000yCTPOICTBY B BOJOIOIB30BAHHIO

3.1.6

[IpupoHO-TEeXHOTEHHBIE KOMITIEKCH TPUPOI000yCTPOHCTBA M BOIOIIOIB30BAHHS

3.1.7

ITpousBoaCTBEHHAsI TEXHOJIOTHYECKasH (IIPOEKTHO-TEXHOJIOTNYECKas) MPaKTHKaA

3.1.8

PerynuposaHue 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

bezonacHOCTb )XU3HEACATEILHOCTH

3.1.12

Booxo3siicTBeHHBIE CUCTEMBI M BOJIONIOJIb30BAHUE

3.1.13

I'unpasnuka

3.1.14

T'upponorus

3.1.15

WHxeHepHble KOHCTPYKIUH

3.1.16

MarmuHsl 1 060py10BaHHE JUI TPHPOTO00YCTPOHCTBA 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

KomrmsrorepHas rpaduka B mpodecCHOHANBEHOHN NeITeIbHOCTH

3.1.21

ITouBoBeEHUE

3.1.22

ComnpoTtuBieHue MaTepUaaoB

3.1.23

DKOHOMUKA BOJHOT'O XO3siicTBa

3.1.24

CTpOI/ITeJH)HI)IC MaTepualibl

3.1.25

Teopeanecxaﬂ MCXaHHUKa

3.1.26

DKOIOTHS

3.1.27

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

3.1.28

MaremaTuka

3.1.29

OO0yueHne HaBBIKaM 3I0POBOTO 00pa3a KH3HM U OXPaHBI TpyAa

3.1.30

dusuka

3.1.31

Xumus

3.1.32

I'unpasnuka coopysxeHui

3.2

JucuunanHbl (MOIYJIM) M PAKTUKY, JJISI KOTOPBIX 0CBOEHHE JAHHOH TUCHUTIIUHBI (MOXYJIsI) HEOOXOQUMO KAK
npeaecTBYOIIee:

3.2.1

Bono3abopHble cOOpYXKEHUSI TOBEPXHOCTHBIX M MOA3EMHBIX BOJ

322

3ammTa BEITYCKHON KBaNMM(UKAIIMOHHOH padoTHI, BKIIIOYAs TOTOTOBKY K IIPOIIEIype 3allUThl ¥ IPOLEAYPY 3aIlUThI

323

ITpousBoCTBEHHAS MPAKTHKA - HAYYHO-HCClienoBaTenbekas pabora (HNP)

324

HpOI/I?;BOﬂCTBeHHaSI MpEeAOUTIIIOMHAA SKCIUTyaTallHOHHAA IMPAaKTUKa

3.2.5

Texnonorus YIyYlI€HUA Ka4ueCTBA MPHUPOJHBIX BO

3.2.6

OKcILTyaTallis © MOHUTOPHUHT CUCTEM U COOpPYKEeHUIT MpHUpoI000yCTPOICTBA U BOAONOIB30BAHUS

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

(MOJY.JIST)

IIK-1 : CniocobeH ynpap/siTh MPOLECCOM IKCIJIyaTAllMH CTAHIIUM BOAOMOATOTOBKH

[IK-1.1 : 3HaeT MporpeccHBHOE TEXHOJIIOTHYECKOE W BCIIOMOTAaTENbHOE 000py/T0BaHNE, CPEACTBA aBTOMATH3ALINH H
MEXaHU3alNH, 00ECIICUNBAIOIINE MTOBBIIICHNE KAUECTBA OYUCTKH BOJbI, IEPCIIEKTUBBI TEXHMUYECKOTO U TEXHOJIOTHYECKOTO
Pa3BUTHA JEATEIBHOCTH, CBA3aHHOM C BOJOIOATOTOBKOM




ITK-1.2 : 3HaeT OCHOBBI 3KOHOMHKH, OPTaHNU3AIMN TPYAA, IPOU3BOICTBA U YIIPABICHUS, OCHOBBI IIPHPOAOOXPAHHOTO
3aKOHOZATENbCTBA

[IK-1.3 : YMeeT pyKoBOIUTS JIOKAJIM3ALMEN U JIMKBUJALMEN aBapUHBIX CUTYallui B CUCTEMAaX BOJOMOATOTOBKH, OCYLIECTBIIATD
TBOPYCCKUI IMOMCK pEHICHUS MPOOIIeM, BOHUKAOIINX B IPOIECCE OPTaHU3aIUH SKCIDTyaTallluy CTAHIIMH BOIOOYHACTKH

IIK-1.4: BnaueeT HaBbIKaMU OpraHU3allun pa60T 110 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 KOHTPOJISI COOJTIOICHHS ONITUMAIIBHBIX PEXKMMOB PeareHTHON 00paboTKU BOJIbI, pabOThI
COOpYXXEHUI, 000pyIOBaHHS M CHCTEM CTAHIIMU C LIEIIbIO JOBEJICHNS KaUeCTBa BOABI JO HOPMAaTUBHBIX TPEOOBaHUM

IIK-13 : CnocodeH HCII0JIb30BATH OCHOBHBIE 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHHUIIJIUH, METOABI MATEMATHYECKOI'0 aHAJIN3a
H MOACJTUPOBAHUSA, TCOPETHYCCKOI0 U IKCIHIEPUMECHTAJIBHOI0 HCCJICIOBAHUA NMPHU PECILICHUA np()(l)eccnona.ubnmx 3agavda

ITIK-13.1 : 3naeT OCHOBHBIE MPUHIIUITBI AHAIHM3a CHCTEM IIPUPOI000YCTPONCTBA U BOJIOTIOIH30BAHHUS

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

[IK-13.3 : BrageeT OompITOM UCIIONB30BaHIE HAYYHBIX 3HAHUH TSI PeIICHU KOHKPETHBIX 3a/1a4 B 001acTH
Ipupo000yCTPOICTBA M BOZONOIH30BAHUS

IIK-2 : Crioco0eH ynpasJisiTh NPOLECCOM IKCILIYaTALUM HACOCHOH CTAHIUM BOJAOIIPOBO/AA

[1K-2.2 : 3HaeT HOPMBI BpeMEHH Ha IIPOBECHUE TEXHUIECKOTO 00CTYKUBAHNS M pEMOHTa 000pyI0BaHUS, NH)KEHEPHBIX CUCTEM,
3aHUI ¥ COOPYKEHUM HACOCHBIX CTAHLIMM BOJIONIPOBO/IA

[IK-2.3 : YMeeT BBIOHpATh THIIOBBIE METOMBI U CIIOCOOBI BHITIOJTHEHHUS TPO(eCcCHOHANBHBIX 3a1ad, OI[CHUBATh X
3¢ PEKTUBHOCTh U Ka4€CTBO, PYKOBOAUTE CIOKHBIMH W ONTACHBIMH paboTaMu 110 3apaHee pa3paboTaHHOMY IIIaHy, IPOEKTY
OpraHu3alMy padoOT WK IO HapsLy-JIOMyCKy

[IK-2.4 : YMmeer obecrieunBaTh paliioHAIFHOE pACcX0JOBaHUE MAaTEpHAIIOB, TOIUIHBA, IEKTPOIHEPTHH, a TAKOKE TPABHIHLHOE
UCTIONIb30BaHME TIPON3BOJICTBECHHBIX TUIOMAAEH, 000pyA0BaHMUs, HHCTPYMEHTA U IPHCIIOCOOICHNH, KOHTPOINPOBATH YUET
pabouero BpemMeHH, opopmiieHIE Tabens padbounx HACOCHOW CTAaHITUH BOJIOIIPOBO/IA

[1K-2.6 : Brageer HaBBIKAMHU OpraHU3AIMH PA0OT MO TEXHUYECKOMY O00CITY)KUBAaHUIO H PEMOHTY 000pYIOBaHUS, HHKCHEPHBIX
CHCTEM, 3TaHUI U COOpPYKEHHI HACOCHOH CTAHIIMH BOJOIIPOBO/IA COTIIACHO TUTaHAM U Tpadukam

5. CTPYKTYPA U COAEPKAHUE JUCIUITIJINHBI (MOIYJIA)

Kon HaumeHoBaHue pa3iesnoB u Cemectp / | HacoB | Unaukaropsl | Jlutepatrypa | HuTepaxr. IIpumeyanne
3aHATHSA TeM /BHJ 3aHATHS/ Kypc
Paznen 1. Tema 1. CocTaB u
CBOIiCTBA MOA3EMHBIX BOJI.
Kanaccudukanus noazeMHbIX
BOI. MeToabl
KOHIUIIMOHUPOBAHUS
MOA3eMHbLIX BOJI.
1.1 Jlexums 1. CoctaB U cBOMCTBA 5 1 IIK-1.1 IIK- JI1.1 J11.2 0
MOJ3EMHBIX BOJI. 1.2 IIK-1.3 JI1.3
Mertoas! yiny4nieHus KadyecTBa I1K-1.4 IIK- JI1.4J12.1
noa3eMHBIX Boj. KauecTBo 1.51IK-2.2 J12.2J13.1
MOA3EMHBIX BOJ. XAMHUYECKHI I1K-2.3 TIK- 23 D4 57
cocraB. Knaccugukanus 2.4 TIK-2.6
o3eMHBIX BoJ. OOpaboTKa BOJbI, TIK-13.1 TIK-
METO/Ibl KOHJAUIIMOHUPOBAHUS 13.2 TIK-13.3
IMOJ3€MHBIX BOJI.
/Jex/
1.2 IMpakruueckoe 3anatue 1. AHamms 5 1 IK-1.1 IIK- JI1.1 J11.2 0
KadyecTBa, BLIOOp METOIa 1 1.2 TIK-1.3 JI1.3
TEXHOJIOTUN KOHIAUIIMOHUPOBAHUS I1K-1.4 IIK- JI1.4J12.1
MOI3€MHBIX BOJI. 1.5 TIK-2.2 JI2.2J13.1
Brimaua 3aganus niist PI'P. Pacuér I1K-2.3 TIK- D2 56 97
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. 10 IIK-1.1 ITK- JI.1J11.2
CocTaB U cBOICTBA MOA3EMHBIX 1.2 TIK-1.3 JI1.3
BO/I. IIK-1.4 TIK- JI1.4J12.1
MerToapb! yiydnieHus KadyecTBa 1.5TIK-2.2 JI2.2J13.1
noA3eMHBIX BoJ. KauecTBo mmoj- [1K-2.3 TIK- 23 D4 37
3EMHBIX BOJI. XUMUUECKUH COCTAB. 2.4 TIK-2.6
Krnaccudurkanys moa3eMHBIX BOI. TIK-13.1 IIK-

O6paboTka BOABI, METOIBI 13.2 TIK-13.3
KOHJMLMOHUPOBAHUS MOJ3EMHBIX

BO/I.

/Cp/

Paznen 2. Tema 2. [lerazanus

Boabl. Kiaccudukxanust MeToaoB.

du3nyecKne 1 XUMHYECKH e

MeTO[bl. Y CTPOoiicTBA 1J1sl

Jerazaly Bojbl. YaajieHue

CoO2.

2.1 Jlexius 2. Jlerazanust BOIbI. 1 IIK-1.1 IIK- JI1.1 J11.2
Krnaccupukanus MeTonoB u 1.2TIK-1.3 JI1.3
TEOPETUYECKUE OCHOBBI IIPOLECCA IK-1.4 TIK- J1.4J12.1
nerazauuu. duznyeckue u 1.5 TIK-2.2 JI2.2J13.1
XUMHUYECKHE METO/IbI, yCIOBUS IK-2.3 TIK- 393 54 07
NIPUMEHEHHUs. Y CTpOMCTBa ISt 2.4 1IK-2.6
nerasanuu. Y JajieHue U3 BOJbI T1IK-13.1 TIK-

CO2. O0ecKHCIOPOKUBAHUE BOIBI 13.2 TIK-13.3
/JTex/

2.2 IIpaxruueckoe 3ansarue 2. 1 IK-1.1 ITK- JI1.1 J11.2
Jerazatopsl. 1.2 TIK-1.3 JI1.3
Tunsl, cXembl, yCTPOHCTBO, I1K-1.4 TIK- JI1.4J12.1
Ha3HaueHUe, IPUHIIUI pacuéTa, 1.5 TIK-2.2 JI2.2J13.1
BEIOOD MK-2.3 TIK- 22323927

Mp/ 24 TIK-2.6
IK-13.1 TIK-
13.2 TIK-13.3

2.3 CamocrosrenpHas pabora 5. 13 [K-1.1 IIK- JI1.1JI1.2
Bri6op MeToaa U TEXHOJIOTHI 1.2 TIK-1.3 JI1.3
KOHJUIIMOHUPOBAHUS BOJBI IO ITK-1.4 T1K- JI1.4J12.1
BapHaHTY 1.5 TIK-2.2 JI2.2J13.1
AHanm3 KauecTBa BOJbI U BEIOOD I1K-2.3 TIK- D192 35
merona YKB. Pacuér 2.4 TIK-2.6
TIPOU3BOIUTEILHOCTH YCTAHOBKH. IK-13.1 TIK-

Omnpenenenne TC u cocrasa 13.2IIK-13.3
YCTaHOBKU YMSTUYEHHUS BOABIL.

CocrapieHHE OJIOK-CXCMBIL.

/Cp/

Pazpnen 3. Tema 3. Yaasenue us

Boasl H2S, cBoiicTBa u ¢opmbl

conep:xaHusi. OcHOBHbIE MeTObI

u TC ynanenuns H2S. Aspanus,

OMOXUMHYECKHE METOABI.

3.1 Jlexuums 3. Y nanenue u3 Boasl H2S. 1 ITK-1.1 K- JIL.1JI1.2
OcHosnble MeTobl U TC ynanenus 1.2 TIK-1.3 JI1.3
H2S. CpoiictBa 1 hopmbI [TK-1.4 TIK- JI1.4J12.1
conepxkanust H2S B Boze. 1.5TIK-2.2 JI2.2J13.1
DusznyecKrue 1 XMMHUECKHE [K-2.3 TIK- 23 24 D7
METO/IbI, CYIIIHOCTb, YCJIOBUS 2.4 1IK-2.6
npuMeHeHus. Aspanus, TIK-13.1 IIK-
OMOXUMUYECKIE METOIBI. 13.2 T1IK-13.3

/Jlex/




32 Ipakruueckoe 3austue 3. Beidop 1 IIK-1.1 ITK- J1.1J11.2
METO/1a U TEXHOJOIHHU 1.2 TIK-1.3 JI1.3
KOHIUIMOHUPOBAHMS MOI3EMHBIX ITK-1.4 I1K- JI1.4J12.1
BOJ. 1.5 TIK-2.2 JI2.2713.1
HopmatuBHBIE OCHOBBI KauecTBa [K-2.3 TIK- 32 36 D7
nuTheBoil Boabl. CanlluH 1074. 2.4 TIK-2.6
«IIutbeBas Boga...». [lpunnun T1IK-13.1 IIK-
cocrasnenust TC yMsArdeHus: BOJbI. 13.2 TIK-13.3
OCHOBHOE 1 BCIIOMOTATENbHOE
obopynosanue. Onpeneneane QP
o BapuaHty; (PI'P)

Mp/

33 CamocTosTenbHas paboTta 6. 10 ITK-1.1 K- JIT.1JI1.2
Vnanenue u3 Boasl H2S 1.2 TIK-1.3 JI1.3
OcHoguble MeTozs! U TC ynanenus [TK-1.4 TIK- JI1.4J12.1
H2S. CpoiictBa u hopmsI 1.5TIK-2.2 JI2.2J13.1
conepxxanus H2S B Boze. ITK-2.3 T1K- 22 37
DuzndecKre u XUMHUIECKIE 2.4 TIK-2.6
METO/IbI, CYIITHOCTb, YCIOBHS TIK-13.1 IIK-

TpUMEHEHHsI. Adpanusi, 13.2 TIK-13.3
OHMOXMMUYCCKHE METOIBI.

/Cp/

Paznen 4. Tema 4.

Ode3ikene3uBanmne

JeMaHraHauus NOA3eMHbIX BO/.

PearentHble U Ge3peareHTHbIE

TeXHOJIOTUH

4.1 Jlexuus 4. OGe3xkene3nBaHue U 1 ITK-1.1 K- JIT.1JI1.2
JIEMaHTaHAIMs BOJIbI. 1.2 TIK-1.3 JI1.3
TeopeTnueckie OCHOBHI, [TK-1.4 TIK- JI1.4J12.1
COBpPEMEHHbBIE TEXHOJIOTHHI 1.5 TIK-2.2 JI2.2713.1
yaaneHus xxenesa. Knaccuduxanus ITK-2.3 TIK- 23 54 37
METOJI0B. PeareHTHBIC 1 2.4 TIK-2.6
Oe3peareHTHBIC METOJIBL. Adparus, TIK-13.1 TIK-

«cyxast GUIbTpaLus». 13.2 TIK-13.3
/J1ex/

4.2 CamocrosTenbHas padota 7. 14 ITK-1.1 K- JIT.1JI1.2
O6e3xene3nBaHue U 1.2 TIK-1.3 JI1.3
JeMaHraHamus BOIbI [1K-1.4 TIK- JI1.4J12.1
TeopeTrueckie OCHOBHI, 1.5 TIK-2.2 JI2.2J13.1
COBPEMEHHBIE TEXHOJIOTHHI IK-2.3 IIK- 392 96
ynanenus xxenesa. Kiaccuguxamms 2.4 TIK-2.6
MeTo10B. PeareHTHbBIE U T1IK-13.1 TIK-
Oe3pearcHTHbIC METOIBI. Adparus, 13.2 TIK-13.3
«cyxast QUIbTpaIus».

/Cp/

Pazgea 5. Tema 5. /KécTkocTh
BO/ibl. OCHOBBI YMSITYeHUSI
Boabl. Knaccndukauus meronos,
ocHoBHble TC. MeToa HOHHOTO
o0mena. KaTuoHuTHI.

5.1 Jlexuwms 5. XKécTkocTh BOABI. 1 ITK-1.1 ITK- JIT.1JI1.2
TeopeTnueckie OCHOBBI 1.2TIK-1.3 JI1.3
YMSATYEHHS TOA3EMHBIX BOJ. MK-1.4 TIK- JI1.4J12.1
Knaccudukanus MeTo10B, 1.5TIK-2.2 JI2.2J13.1
ocHoBHBIe TC. YMsarueHrne BOIbI [1K-2.3 TIK- 23 D4 37
METOJIOM HOHHOTO OOMeHa. 2.4 TIK-2.6
KarnonuTsl, 061acTh NpUMEHEHUSL. TIK-13.1 TIK-

/Jlex/

13.2TIK-13.3




52 IIpakrudeckoe 3aHsTHE 4. 1 IIK-1.1 ITK- J1.1J11.2
KaTtnoHnTOBbIC (QUIBTPHI, THIIHI, 1.2 TIK-1.3 JI1.3
KOHCTPYKIHSA. I1K-1.4 IIK- JI1.4J12.1
IMpuanumn pabotsl, pacuéra H-, Na 1.5TIK-2.2 JI2.2J13.1
-KaTHOHUTOBBIX (PHIIBTPOB. MK-2.31IK- | 92 33 36 37
IonHast, pabovast oOMeHHast 2.41IK-2.6
CIOCOOHOCTB, TIOPSITOK pacuéra TIK-13.1 TIK-
¢unsTpoB. ITopsaok pacuéra 13.2 TIK-13.3
KaTHOHUTOBOM YCTaHOBKHU IO
Bapuanrty (PI'P)

Mp/

53 CamocrosrensHas padora 8. 15 IIK-1.1 IIK- J1.1J11.2
Pacuét ymsrautensHON yCTaHOBKU 1.2 TIK-1.3 JI1.3
(PTP) ITK-1.4 TIK- JI1.4J12.1
Pacuér Na-KaTHOHHTOBBIX (UIBTD, 1.5 TIK-2.2 JI2.2J13.1
o00P THUIIOBOTO (PUIBTPA, PACUET [K-2.3 TIK- 2139233
pereHepanuu GpuiIbTpa, COICBOrO 2.41IK-2.6
xo3sicTBa. [Togbop IK-13.1 TIK-
BCIIOMOTATEIbHOTO 000PYIOBAHHUS. 13.2TIK-13.3
/Cp/

Paznen 6. Tema 6. OnpecHenne u
obeccoiiBaHne BoAbl. MeToabl,
ux knaccupukanus u TC.
Jductninsuus, H-Na-
KaTHOHMPOBaHHe

6.1 Jlexuus 6. OnpecHenue u 1 ITK-1.1 K- JIT.1JI1.2
00eccoNrBaHNe BOJIBL. 1.2TIK-1.3 J1.3
Mertoapbl, ux KaccupuKanus u I1K-1.4 TIK- JI1.4J12.1
ocHoBHbIe TC. JIuCTHILIAIINSA, 1.5TIK-2.2 JI2.2713.1
COJIHEYHBIE ONPECHUTEIIN. [TK-2.3 K-

/JTex/ 2.4 TIK-2.6
IK-13.1 TIK-
13.2 TIK-13.3

6.2 IIpaxruueckoe 3ansarue 6. 1 IK-1.1 ITK- JI1.1 J11.2
OmnpecHeHne u 006eccoNUBaHUE 1.2TIK-1.3 J1.3
MOA3EMHBIX BOJT I1K-1.4 TIK- JI1.4J12.1
MeMOpaHHBIE TEXHOJIOTUH, 1.5 TIK-2.2 JI2.2J13.1
TEXHOJIOTUYECKUE XaPaKTEPUCTHKHI [TK-2.3 K-

MeM-OpaH. OOpaTHOOCMOTHYECKHE 2.4 TIK-2.6
YCTaHOBKH, CXeMa, IPUHIUTT ITK-13.1 TIK-
paboTEL. 13.2 TIK-13.3
Mp/

6.3 CamocrosrensHas pabora 10. 15 IIK-1.1 IIK- JI.1J11.2
OnpecHenne 1 00eCCOMBaHIE 1.2 TIK-1.3 JI1.3
THOJ3EMHBIX BOJT I1K-1.4 TIK- JI1.4J12.1
Onpecuenue Boabl, H-Na- 1.5TIK-2.2 JI2.2J13.1
kaTnoHuposanue. TC, mpuHIHI [K-2.3 TIK-
paboThI U pacuéra. 2.41IK-2.6
TexHONOTHYECKHE TapaMeTPhI TIK-13.1 IIK-
MeMOpaHHBIE TEXHOJIOTUH, 13.2 TIK-13.3

TEXHOJIOTHYECKHIE XapaKTePHCTUKN
MeMOpaH. O0-paTHOOCMOTHYECKHE
YCTaHOBKH, CXeMa, TPUHIIHIT
paboTHL.

/Cp/

Paznen 7. Tema 7. OnpecHenne
BOABI METOAOM JJICKTPOIHAIU3A
H 00paTHOro ocMoca.




7.1 IIpaxruueckoe 3ansarue 7. 1 IIK-1.1 ITK- JI.1J11.2
O06e33apaknBaHUE MOI3EMHBIX 1.2 TIK-1.3 JI1.3
BOI. ITK-1.4 TIK- JI1.4J12.1
Y®-06nyuenue. bakrepunuansie 1.5TIK-2.2 JI2.2J13.1
YCTaHOBKH, CXEMBbI ¥ IPUHLIUI [K-2.3 TIK- 22 D7
pabo-Thl, TEXHOJIOTUIECKIE 2.41IK-2.6
xapakrepucTuku. [TpuHnmmn TIK-13.1 IIK-
pacuéra u moadopa yCTaHOBKU. 13.2 TIK-13.3
Mp/
7.2 CamocrosTenbHas padora 11. 15 ITK-1.1 K- JIT.1JI1.2
O06e33apaknBaHue MO3EMHBIX BOJ 1.2TIK-1.3 JI1.3
(PTP) [K-1.4 TIK- JI1.4J12.1
ITpuniun pacuéra u moadopa 1.5 TIK-2.2 JI2.2J13.1
OaKTepUIMIHON YCTaHOBKHU. Pac- ITK-2.3 T1K- 32 54 256
4y€T ycraHoBKU. Cxema, 2.4 1IK-2.6
TEXHOJOTUYECKHE MapaMeTphl TIK-13.1 TIK-
/Cp/ 13.2TIK-13.3
Paznen 8. [loaroroBka k 3a4éTty
8.1 /3auér/ 4 IK-1.1 ITK- JI1.1J11.2
1.2 TIK-1.3 J1.3
[K-1.4 TIK- JI1.4J12.1
1.5 TIK-2.2 JI2.2J13.1
IK-2.3 [IK- | 31 32 33 54
2.4 TIK-2.6 9506 07
TIK-13.1 TIK-
13.2TIK-13.3

6. ®OH/I OHIEHOYHbIX CPEJICTB

6.1. KoHTpoJibHBIE BONPOCHI M 3aJaHUS

1. KOHTPOJIbHBIE BOITPOCBI 1 3AJAHI U151 ITPOBEJJEHW A TEKYIIEI'O KOHTPOJIA

IIpomexyTouHas aTTecTalys CTyJeHTaMHl O4HON (OPMBI 00YUEHHUSI MOXKET OBITh MPOWICHa B COOTBETCTBUH € OAJITBHO-
PEHTHHTOBOI CHCTEMOM OLIEHKM 3HAHHM, BKITIOYatomIel B cebs npoBeaenue Tekymiero (TK), mpomexxyrounoro (ITK) u utorosoro
(UK) xoHTpONS 1O muciuiuinHe "YITydIreHne Ka4ecTBa IOI3eMHBIX BOA .

Texymmuit kouTpois (TK) ocymecTisiercs B TEUEHHE CEMECTPa M MPOBOAUTCS 110 MIPAKTUIECKUM 3aHATUAM, a TakKe 0 BUIAM
caMoCTOsATeNbHON paboThl ctyneHToB ( PI'P).

Bo3moxxasivu popmamu TK sBistoTes: 3ammra pac4eTHO-rpaduaecKoi paboTHI.

KonmgecTBo TeKymuX KOHTPOJIEH MO AUCHUIUINHE B CEMECTpE ONpeaessieTcs: Kadeapou.

B xone npomexyTtounoro koutpois (I1IK) mposepsitores TeopeTuueckue 3HaHus. JJaHHBIH KOHTPOJIb TPOBOAMUTCS 1O pa3aenam
(MoIysIM) TUCHUILIMHEL 2 pa3a B TEYCHHE CEMECTpa B YCTAHOBJICHHOE pabodeil mporpaMMoii Bpemst. BoaMoxHbIME hopmaMu
KOHTPOJIS SIBIISTFOTCS TECTUPOBAHKE (C IIOMOIIHIO KOMITBIOTEPA MITH B TIEYaTHOM BHJIE), KOJUIOKBUYM HIIH IpYTHE (DOPMBL.
HUrorossiii koHTpob (UK) — 3T0 3a4€T M0 TUCHUTUIMHE B LIEIIOM.

CryzneHTsl, HabpaBuIre 3a paboTy B cemecTpe oT 60 u 6osee 6aIoB, He MPOXOAAT MIPOMEKYTOUHYIO aTTECTALUIO B (JOpME cAavn
3ayera.

B kauecTBe OLIEHOYHBIX CPEACTB MO TUCHUIUIMHE "Y TyUllleHNe KauecTBa MOJ3E€MHBIX BOA" HCIOIB3YIOTCS:

- JUIsl KOHTPOJISI OCBOEHHS TEOPETUUECKUX 3HAHUI B TEUCHUHU CEMECTpa MPOBOIUTCS JBa MpoMeKyTouHbIX KoHTpous (ITK-1, TTK-2)
110 OJI0KaM JICKITMOHHOTO Kypca;

- JUISL KOHTPOJISI OCBOCHHS IIPAKTHUECKIX 3HAHWH B TEUCHUH CEMECTpa MPOBOTCS Ba TeKynmx KoHTpois (TK-1, TK-2) mo
HPaKTUYECKUM 3aHITHUSIM.

Teoperuueckuii Matepuan npomexyrouHoro koutpous [1K 1 (5 xype):

1. KagectBo npupoxHoii Boas! (onpenenenue). [lokazarenn kagecTBa Mo 3eMHBIX BoA. DakTopsl, BIUAIONINE Ha KAYECTBO
HOA3EMHBIX BOJ.

. Kimaccudukanus noa3eMHbIX BOI.

. Kareropun 3arps3HeHMIT MOA3EMHBIX BOJ (IIPUPOTHBIC 3aTPSI3HCHH).

. Kareropun 3arpsi3HeHnMit MOA3eMHBIX BOJ (AHTPOIIOTCHHBIC 3arPSI3HEHI).

. MonHsIi coctas npupoaHoii Bojasl. Knaccudukanus npupoaasix Bog mo O.A. Anekuny.

. O1reHKa Ka4ecTBa BOABI IS XO3SHCTBEHHO-ITUTHEBOTO BOJOCHA0KCHUSI.

. ObpaboTKa BOIHI (TTOHATHE). METOMBI YIydIIeHH KadecTBa TOA3eMHBIX BOI.

. MeTtonpl ymy4lieHus KauecTBa MOA3eMHBIX BOJ (Jeras3amusi, 00ecconnBaHue, HOHHBINH 00MeH, pTopupoBaHue).

. MeTtonpl yny4IiieHus KauecTBa MOA3eMHBIX BOJ (00paTHBIN 0CMOC, SNIEKTPOANAIN3, yMATYeHHE BOJbI, 00€3KeNne31BaHue).
10.Kiraccuukaryst METOJ0B Jlera3aliii BOJIBI, TEOPETUIECKAE OCHOBEI Iporecca.

11. ®usudeckue METOIBI JeTa3anuy BoAbl. Jlera3aTophl, THITEI CXEMBI, IIPHHITAT PaOOTHL.
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12. ®usndeckue METOABI YAATIEHUS CEpPOBOAOPOA (a3parys BOABI C MOJKUCICHHEM U 0e3).

13. XuMuueckiue MeTOIbl YAAICHHS CEPOBOAOPOIa (XIIOPUPOBAHUE, 030HUPOBaHKE, 00pabOTKa THAPOKCUIOM XKeje3a).

14. TexHONIOTUYECKHE CXEMBI YIaIeHHUs] CEPOBOIOPOIa U3 BOJIBI C IIOMOIIIBI0 CepOoOaKTepHil ¥ MyTeM (PIITLTPOBAHUS Yepe3
MOIU(UIMPOBAHHBIE 3aTPY3KH.

15. TeopeTnueckrie OCHOBBI YMSIT4€HUs BOABI, KIacCHU(PUKAIMI METO/IOB.

16. [ToHsTHE TTYyOOKOTO M HErITyOOKOTO yMATYeHHUs BoIbl. BEIOOp MeTonna ymsrdeHust. TepMUUeCKuii MeTo] yMATYCHUSL.
17. YMsrdenue Bobl U3BECTKOBAHUEM, CYIIIHOCTH MPOIIECCa, TEXHOJIOTHYECKHE CXEMbI U yCTaHOBKH.

18. YMmsrueHnue Boabl H3BECTKOBO-COJOBBIM METOAOM, CYLITHOCTh MPOIIECCa, TEXHOIOTHUECKUE CXEMbI U YCTaHOBKH.

Teoperudeckuii Matepuan mpomexxyrouHoro kourposs [TK 2 (5 kypc):

1. KaTHOHHTHI U HX CBOWCTBA.

2. JlaiiTe XapaKTepUCTUKHU CIIEAYIOIINUM ONPENCICHUIM: OOMEHHask CIOCOOHOCTB, IIOJIHAsI 0OMEHHAsI CIIOCOOHOCTB, pabouast
0oOMeHHast CTIOCOOHOCTB, EMKOCTh TTOTJIOIIEHHS, KO3 (GHUIINECHT HaOyXaHUS.

3. Texnonornyeckas cxemMa Na-KaTHOHUTOBOTO (OJHOCTYHNEHYATOr0) YMITUCHUS BOABL. Y CIIOBUS IPUMEHEHHS, TEXHOJIOTHIECKUE
napaMeTpbl YCTaHOBKH, IPEUMYILECTBA U HEOCTATKU.

4. TexHonormyeckas cxemMa Na-KaTHOHHTOBOTO (IBYXCTYIICHYATOTO) YMSATUCHHS BOABL. Y CIIOBHS IIPAMEHEHHS, TEXHOJIOTHIECKHE
HapaMeTpsl YCTaHOBKH, IPEUMYINECTBA X HEIOCTATKH.

5. Ymsaryenue Boasl H-Na-kaTnoHupoBanueM. TexHOIOrHYECKUE CXeMbl (MapasliesIbHOe, MOCIe0BaTeIbHOE, COBMECTHOE),
YCIIOBHSI IPUMEHEHUSI.

6. KatnoHUTOBEIE QUIBTPEI, CXEMa, YCTPOHCTBO, IIPUHITHAI pabOTHI U pacyeTa.

7. Perenepariust KATHOHUTOBBIX (DHIBTPOB, ATAIbI, TPOJAOIKUTEIBHOCTD, TEXHOIOTHS IpoLiecca.

8. PearenTHOE X035UCTBO CTAHIMK yMSTYeHHsI BObI (KuciaoTHOE). CxeMa, MPUHIUI paOOThI.

9. PeareHTHOE XO3SICTBO CTAHIIMN YMATYCHHUS BOJHI (coneBoe). Cxema, IPHHIHI paboTHI.

10. OnpecHenue u obeccoIMBaHIE BOABI TUCTHIUIAINEH (MHOTOCTYIICHYATHIE YCTAHOBKH), COTHEYHOE ONIPECHEHHE,
3aMOpakUBaHHUE.

11. MoHOOOMEHHBIH METO/ ONPECHEHHMS! BOJIbI, CYIITHOCTH Tporecca (peakunn). OJJHO-, ABYXCTYIICHHBIE CXEMbl HOHUTOBOTO
OIIPECHEHHS BOJIBI.

12. MonutoBsle 3arpy3ku (uiIbTpoB. Perenepariyus HHHOHHTOBBIX (DHIBTPOB (CXeMa €IKOHATPOBOTO XO3SIHCTBA).

13. OnpecHenue 1 obecconnBaHue MOJA3EMHBIX BOI. MeTobl M 0011aCTh IPUMEHEHHSI.

14. OmpecHeHme BOABI AMeKTpoaratn3oM. CyIIHOCTE Ipolecca, TEXHOJIOTHYECKas CXeMa, yCIOBHS IPHMEHCHHUS.

15. OnpecHernue BOJBI 0OPATHEIM OCMOCOM.

Texyumii konTposs 1 (5 kype):
Pemenue 3anau

3amada 1. AHanu3 chIpoit Bombl cienyronmid (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; »xxectrkocts Ko = 5,33 mr-sks/i, menounocts 1 = 2,24 mr-sxe 1. [IpoBeputs
TOYHOCTH BBITIOJIHEHHSI aHATH3A.

3amaga 2. JKecTKOCTh CBIPOH BOABI COCTABIACT 4 MTI-3KB/J, a COAEpKaHUe Kaiablus paBHO 60 Mr/n. OnpeneinnuTth
MAarHueBYIO KECTKOCTb U COACPIKAHNUEC MarHus B BOJC.

3amada 3. KauecTBO ChIpoil BOJBI XapaKTepU3yeTcs CICAYIOIUME JaHHbIMU: = XKo = 5 mr-aks/n, XKu/x = 2000 MKr-3KB/11.
Omnpenenuts XKCa , XKx n XKMg B mr-3xs/11, ecin 2KMg=4:Ko .

3anaua 4. [TogoOparh TEXHONOTUIO OYMCTKU IOJ3EMHBIX BOJ.
3amaga 5. KapOoHaTHas MIETOYHOCTH M3BECTKOBAHHOM BoBI cocTasisieT 0,4 Mr-oks/n. Onpenenuts n3051ToK B Boge Ca(OH)2, ecimn
001Iast meT0YHOCTb BOAbI paBHa 0,7 MI-3KB/1.

3agaua 6. B 5 1 nuctumiupoBannoii Boxkl pactBopuid 0,4 r NaOH u 265 mr Na2CO3. OnpenenuTb BEIUUUHY U XapakTep
IETOYHOCTH PacTBOPA.

3amaua 7. XKectkocTh HacwimieHHOTo pactBopa MgCO3 npu 25 °C paBHa 6,38 mr-oks/n. Haiitu mnpoussenenue
pactBopumocty 1P - niist kapOoHaTa MarHusl.

HroroBsiii KOHTPOJb 3a4eT (5 Kypc):

1. KagecTBo mpupoHO BoJbI (ompenenenue). [lokasarenu kauecTBa NOA3eMHBIX Boa. DaKkTOpbI, BIHUSIONINE HA KAYECTBO
MOJI3eMHBIX BOJI.

. Kitaccudukanus noa3eMHbIxX BOI.

. Kareropun 3arpsi3HeHMIT OA3EMHBIX BOJ (IIPUPOTHBIC 3aTPSI3HCHHUS).

. Kareropuu 3arpsisHeHn# TOA3EMHBIX BOJT (aHTPOTIOTEHHBIC 3arPsI3HEHHS).

. MonHsIH coctaB nmpupoaHoii Bogsl. Knaccudukanus npupoassix Bog mo O.A. Anekusy.

. O1ieHKa Ka4ecTBa BOABI IJIS XO3SHCTBEHHO-ITUTHEBOTO BOJOCHA0KCHUSI.

. O6paboTKa BojbI (MOHATHE). METO bl YITyUIICHUS Ka4eCTBa MTOA3EMHBIX BO/I.

. MeTtonp! ymydIieHus KauecTBa MO3EMHBIX BOJI (era3amusi, 00ecconnBanne, MOHHBIH 00MeH, pTopupoBaHue).

. MeTtoapl ymy4iieHus KauecTBa MOI3eMHBIX BOJ (00paTHBIN 0CMOC, SNIEKTPOANAIN3, yMArYeHHE BObI, 00€3KeNne31BaHue).
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10.Knaccudukaiust METo10B Aera3alliél BOJBI, TECOPETUIECKHE OCHOBHI IpoLecca.

11. du3nyeckie METObI Jera3aluy BoAbl. Jlera3aTopbl, THUIIBI CXEMBI, TPUHIMIT PAa0OTHL.

12. ®usnyeckue METOIBI YAAJICHHUSI CEpOBOIOPOA (a3parys BOIKI C IIOIKUCICHUEM 1 0e3).

13. XumMuueckue MeTOIbI YAAICHHS CEPOBOAOPOAa (XIIOPUPOBAHUE, 030HUPOBAaHHE, 00pabOTKa ITMAPOKCUIOM XKele3a).

14. TexHOMOTHYECKHE CXEMBI YAAIEHHUS CEPOBOJIOPOA U3 BOJIBI C MIOMOIIIBIO cepoOaKTepuil M MyTeM (PUIBTPOBAHUS Uepes
MOAU(UIMPOBAHHBIEC 3aTPY3KH.

15. TeopeTndeckrie OCHOBBI YMSTYEHUS BOJBI, KIACCH(DHUKAIMS METOIOB.

16. IonsiTHe ITyOOKOTO U HEITyOOKOTO yMArdeHus BOJbl. BoIOop MeTona ymardeHust. TepMuuecKkuii MeTo] yMArdeHusL.

17. YMsrdeHue BoAbl U3BECTKOBAHUEM, CYI[HOCTb MPOIIECCA, TEXHOIOTHYECKHE CXEMBI U YCTaHOBKH.

18. YMsrdeHue BoIbl H3BECTKOBO-COTOBEIM METOJIOM, CYIITHOCTB IPOIecca, TEXHOJIOTHYECKIE CXEMBI M yCTAHOBKH.

19. KaTuOHUTHI U UX CBOICTBA.

20. [laiiTe XapaKTepUCTHKU CIEAYIOIINM ONpeAeTeHUsIM: OOMEHHas CTIOCOOHOCTE, MOJTHast 0OOMEHHast CIOCOOHOCTb, paboyast
0oOMeHHast CIIOCOOHOCTB, EMKOCTh MOTJIOMICHHS, KOY(P(QHUIIMCHT HaOyXaHHS.

21. Texnonormyeckas cxemMa Na-KaTHOHHTOBOTO (OHOCTYTIEHYATOTO) yMATYECHHS BOBI. Y CJIOBHS IPIMEHEHUS, TEXHOIOTHUIECKIE
HmapaMeTpsl YCTaHOBKH, IPEUMYILECTBA X HEIOCTATKU.

22. Texnonoruyeckas cxeMa Na-KaTHOHHTOBOTO ([BYXCTYIIE€HYATOT0) yMSATUEHHs BOABL. Y CIOBHS IPHUMEHEHHsI, TEXHOIOTHYECKHE
napaMeTpsl YCTaHOBKH, TPEUMYIIECTBA X HEIOCTATKH.

23. Ymsargenue Boas! H-Na-katnonuposanuem. TexHonmormgeckuie cxeMsl (IapauiesibHOe, TI0CIe[0BaTeIbHOE, COBMECTHOE),
YCIIOBUSI MPUMEHEHUSI.

24. KatroHUTOBBIC QUIBTPEI, CXEMa, YCTPOHCTBO, IPUHIUI Pa0OTHI U pacyeTa.

25. Perenepanusi KAaTHOHUTOBBIX (DPHIIBTPOB, TAIIBI, IPOJOIDKUTEIFHOCTE, TEXHOJIOTH IIpoLecca.

26. PeareHTHOE XO3SIIICTBO CTAHIIMU YMSTYEHUS BOABI (KUCIOTHOE). CxeMa, MPUHIHI PabOTHI.

27. PeareHTHOE XO35IMICTBO CTaHIIMK yMT4eHUs BOABI (coseBoe). Cxema, MPUHLIUI PaboTHI.

28. OnpecHeHne U 00eccoMMBaHIe BOABI MUCTHIUIANNEH (MHOTOCTYTIEHYAaThIE YCTAHOBKH), COTHEYHOE ONIPEeCHEHHE,
3aMOpaXMBaHHE.

29. NoHOOOMEHHBIH METOJ1 ONIPECHEHHS BOJIBI, CYIIHOCTH Mpolecca (peakunu). OnHO-, IBYXCTYIIEHHBIE CXeMbl HOHUTOBOTO
OIIPECHEHHS BOJBI.

30. MonuToBkIe 3arpy3ku GruibTpoB. PereHeparus HHHOHUTOBBIX (IIIBTPOB (CXeMa €IKOHATPOBOTO XO-35HCTRa).

31. OmpecHenue u obecconuBaHue MOA3EMHBIX BOA. MeToIbl M 00J1acTh IPUMEHEHUSI.

32. OnpecHenue BoAbI AnekTpoauani3oM. CynIHOCTh IpoLecca, TEXHOIOTHYECKast CXeMa, YCIOBUS IPUMEHEHNUS.

33. OnpecHeHne BOJBI 0OPaTHEIM OCMOCOM.

34. Tumsl MeMOpaHHBIX ycTaHOBOK. O0IaCTh HX IPUMCHEHHUS.

35. XapaxrepucTHKa CEICKTUBHBIX MEMOpPaH, UX TUIIBI, YCIOBUS IPUMEHeHHs, TpexcTyneHuaTas 06paTHOOCMOTHYECKas
YCTaHOBKa, IPUHIMI PaOOTBhI, yCIOBUS IPHMEHEHHSL.

36. Knaccudukamms MeTo10B 00e3Kelle3nBaHus BOJIBI.

37. Obe3:xene3nBaHUE METOJAMHU «YIIPOILIEHHOH a’panun U QUIBTPOBAHUD) U «CyX0H GUIbTpanum». TeXHONIOTHIeCKIe CXEMBI,
CYIIHOCTb Ipoliecca, 00JacTb IPUMEHEHHS.

38. O0e3xerne3nBaHue METOJIAMHU «BaKyyMHO-»KEKTOPHOM a’panui u GUIbTPOBAHHS» U «00pabOTKEe BOIBI B TOJ3EMHOM ILIACTEY.
TexHOJIOTHYECKIE CXEMBI, CYITHOCTH IIpoLecca, 001acTb IPIMEHEHS.

39. O6e3xene3nBaHue MoA3eMHBIX BOJ. POPMEBI colepKaHUs JKeJle3a B OJ3€MHBIX BoAax. MeTo bl 00e3Kene3uBaHusl.

40. PeareHTHBIC METO/IbI 00€3)KENIE3UBAHUSI BOABI, 00JIaCTh IPUMEHEHUS, PEKOMEH1yEeMbIE TEXHOJIOTHH.

41. YerpoitcTBO OaKTepUITUIHBIX YCTAaHOBOK. [IpHHIIMTIATTBHAS CXeMa, THITBI.

42. O6e33apaxuBanue Bojasl Y P-o0myuenneM. CyImHOCTb Ipolecca U yCIOBUS IPUMEHEHHUS.

43. HopMaTuBHBIC OCHOBHI YIIPABIEHUS CHCTEMOM nMuTheBOro BogocHaoxeHus (o CanlluH 2.1.4. 1074).

44. O6ume nonoxenus Canntapsix [Ipasun u Hopm CanlluH 2.1.4. 1074.

45. l'mruennueckue TpeOOBaHMUSA 1 HOPMATHUBEI KAYECTBA IIUTHEBOH BOMBI.

46. OnpeneneHye pacyeTHBIX PACXOA0B yMATYUTEIBHON YCTAHOBKH (TOJI€3HAs TPOU3BOAUTEIBHOCTD, PACXOABI BOJBI HA
COOCTBEHHBIEC HY>K/Ibl YCTAaHOBKH).

3ageT cYMTaeTCs YCHENIHO CAAHHBIM, €CIIU CTYJEeHT HaOpan Ha HeM 15 u Gonee 6amios, HO He Gonee 25.

HroroBas oleHKa YpOBHS OCBOCHUS KOMIICTCHIIMH B paMKaxX M3y4aeMOi AUCLIHUIUIMHBI BHICTABIIACTCS 0 CyMMe 0a/lioB, HAOpaHHbIX
B TEUEHHE CEMECTpa, BKIIIOYas 3a4eTHBIE:

- OIICHKA «3a4TEHO» IT0 JUCHIUIUINHE BBICTABIISIETCS, €CJIN CTyIeHT Habpai ¢ yueToMm OansioB Ha 3adete 60 u Oornee.

- OLICHKA «HE 3aYTEHO» BBICTABISETCS, €CIIH CTYACHT HaOpal ¢ yueToM 0ayuioB Ha 3aueTe MeHee 60.

1. OHEHOYHBIE CPEJICTBA TEKVYIIIEI'O KOHTPOJIS:

- TECTHI WJIH OWJICTHI TS MPOBeaeHUs npoMexyTounoro koutposs (I1IK). Xpansrtcs B OyMaKHOM BU/I€ Ha COOTBETCTBYOLICH
Kadenpe;

- pa3lelibl MHANBUIY aIbHBIX 38 aHni (IIMChMEHHBIX PaboT) 00yJarOLIHXCS;

- IOKJIaJl, COOOIICHHE 10 TeME MPAKTHICCKOTO 3aHSTHSL,

- 33/1a9¥ U 33J1aHus.

2. OLIEHOYHBIE CPEJJCTBA ITPOMEXYTOYHOM ATTECTALIMUA:

- KOMIUIEKT OHJIETOB st 3aueTa. XpaHUTCs B OyMa)KHOM BH/Ie Ha COOTBETCTBYIOIIEH Kadeape. [Toaiexur exeroqHomy
OOHOBIICHUIO M TIEPEYTBEPXKICHUIO. UUCIO BAPHAHTOB OMJIETOB B KOMIUICKTE HE MCHEE YHCIIA CTYICHTOB Ha 3a4éTe.




6.2. Tembl NUCEMEHHBIX PadoT

KOHTpOJ’IBHaﬂ pa60Ta Ha TCMY «CraHmus YMATYCHUA BOABD). L[CJ'ILIO BBIIIOJTHCHUA pa6OTBI SABJIACTCA IMMIPOCKTUPOBAHNE CTAaHIIUH
YMATYCHUA IMTOA3EMHBIX BO.

B 3anaun paboTbl BXOIUT:

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

2. ITonoGpaTh TEXHONOTHIO YIy4IIEHHs Ka4eCTBA BOIBI U COCTaB OYHCTHBIX COOPYKEHHH C UCTIOIb30BaHUEM MOCIIEAHUX HAy4HO-
TEXHHYECKUX JOCTIKEHHH B 3TOH 001acTH.

3. PaccunrtaTh coopyskeHHs1, 0OecTieunBaroniye BEIOPaHHYIO TEXHOJIOTHIO.

4. BBINONHUTG KOMIIOHOBKY OYHCTHOM CTaHIIMU.

5. CocTaBUTh pacUETHO-TIOSICHUTENBHYIO 3alIUCKYy ¢ 000CHOBaHUEM BceX MPUHATHIX B PI'P pemennii u pacy€éros.

6. CocTaBUTh CIIHCOK MCIIOJI30BAHHOM TUTEPATypHhI (Y4eOHO-METOJMUECKOM, HOpPMATUBHON U HAYYHO-TEXHHUECKOMN).

CrpyKTypa MOSICHUTENBHOI 3aIHCKH pabOThI M €¢ OPHEHTHPOBOYHBIN 00BEM
3ananue (1c.)
Beenenne (1c.)
1. Ananu3 xadectBa oOpabaTeiBaeMOil BOAHI (2¢.).
2. Beibop MeTo1a ¥ TEXHOJIOTHH KOHAMLIMOHUPOBAHUS OA3EMHOM BOABI (2¢.).
3. Onpenenenue pacy€THBIX pacxoa0B Boabl (1c¢.).
4. Pacu€t Na-KaTHOHHTOBOH YCTaHOBKH (5¢.)
5. Pacuér pearenTHOrO X03s1iicTBa (coneBoro) (2c.).
6. Pacuér 06e33apakBaHusl YMATIEHHBIX BOJ (OaKTepuIuaHON ycTaHoBKH) (1¢.).
Sawtrouenue (0,5¢.)
CucoK HCIOIB30BaHHBIX UCTOUHUKOB (0,5¢.)

BrimonHsieTcss paboTa CTyIeHTOM HHAMBUIYaTBHO IO/ PYKOBOJICTBOM IIPETIOIaBATElls BO BHEAYIUTOPHOE BPEMSsI, CAMOCTOSTEIIHHO.
Cpok criauu 3aKOHUYEHHOH pabOoTHI Ha TIPOBEPKY PYKOBOAUTEIIO YKA3bIBaeTCs B 3a7aHnu. [ocie mpoBepku U TOpaObOTKH YKa3aHHBIX
3aMevaHuil, paboTa 3alUIaeTcs.

Bompocs! k 3amure paboTsI:

. llemn n 3amaun PI'P?

. Ha 9em ocHOBaH mpoIiiecc HOHHOTO OOMeHa?

. Kakne nonooOMeHHBIC MaTepHalbl Ha3bIBAIOTCA KATHOHUTAMU?

. Kaxiie "oHOOOMEHHBIE MaTepHalIbl Ha3bIBAIOTCS aHHOHUTaMU?

. 71 9ero mpoBOAAT pereHepannuio HOHOOOMEHHBIX CMOJ?

. Kaknie KaTHOHUTEI HCTIONB3YIOT B YCTAaHOBKAX BOAOMIOATOTOBKH SHEPTETHIECKUX 0OBEKTOB?

. B uem 3akmouaercs ymMardeHue BoJbI METOAOM HOHHOTO 0OMeHa?

. Hanmmere peakiyn, npoTekaromue Npu HOHOOOMEHHOM yMSITYCHUH BOJIBI?

. JlIs 4ero NpUMEHSIOT JBYXCTYIIEHUATOE yMIAT4E€HUE BOMIbI?

10. XXecTroCTh BOJBI, JOCTUTAaEMas TIOCHIE IIEPBOH U IOCIIE BTOPOH CTyNeHeil HOHOOOMEHHOTO yMSTUeHHs?
11. Ha xaxux cragusx paboTbl HOHOOOMEHHOTro (GHIbTpa 00pa3yloTCsi CTOYHBIE BObI?

12. Kaxue 3arps3HATENHN COPACHIBAIOTCS CO CTOYHBIMH BOAAMH yCTAaHOBOK HOHOOOMEHHOTO YMSATYCHHUS BOIBI?

O 001N Nk~ W —

6.3. ®oH/1 OLICHOYHBIX CPEACTB

Ornenka copMupoBaHHOCTH KommeTeHni y cryaeaToB HUMU Jlon ['AY u BeICTaBleHHE OLIEHKH TI0 OTAETHHON TUCIUTUINHE
BEZETCS CIEeIyIOIM 00pa3om:

- IUTSL CTYZICHTOB OYHON (POPMBI 00YUEHISI UTOTOBasI OIICHKA ITO0 JUCHIUIUINHE BhIcTaBisgercs mo 100-0ayutbHOM crcTeMe, a 3aTeM
MIEPEBOJIUTCS B OLEHKU «3aYTEHOY», «HE3AUTCHOY;

BrIcokuii ypoBeHb OCBOCHISI KOMITETCHITUM, UTOTOBAsI OLICHKA MO AUCIUILTHHE «3auTeHo» (90-100 6aoB): nryOOKoO W POYHO
YCBOWJI IPOTPaMMHBII MaTepuall, ICYEPITBIBAOIIE, TOCTIEIOBATEIFHO, YETKO H JIOTUYECKH CTPOWHO €ro U3JIaraet, yMeeT TECHO
YBSI3BIBATH TCOPHIO C MPAKTUKOM, CBOOOIHO CIPABISICTCS C 38 ja4aMH, BOIIPOCAMH U IPYTHMH BUIaMH IPUMCHCHUSI 3HAHUH,
TpUYEM HE 3aTPYyJHACTCS C OTBETOM IPH BUAOM3MEHCHUH 33/IaHHI, UCIIONB3YeT B OTBETE MaTepUall MOHOTpapHICCKOI
JUTEPATyPBI, MPABIILHO 00OCHOBBIBAET MPHHATOE PEIICHUE, BIaIeeT PA3HOCTOPOHHUMH HABBIKAMH U TIPHEMaMU BBITIOJTHEHHSI
npakTHYecKux 3a1a4. CHCTEMHO U IIAHOMEPHO paboTaeT B TEUCHUHU CEMECTpa.

IToBbllIEHHBIH YPOBEHb OCBOCHHUSI KOMIIETEHIIMI, UTOTOBAs OLIEHKA 110 TUCIMIUIMHE «3auTeHo» (75-89 OanoB): TBeprO 3HAET
Matepual, TpaMOTHO H 110 CYIIECTBY H3JIaraeT ero, He JIOMyCKasl CYIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABIIIHHO
MIPUMEHSIET TEOPETHUESCKUE TTOJIOKEHHSI ITPH PEIICHUH MPAKTUYECKUX BOTIPOCOB U 3a/1a4, BJIaJeeT HeOOX0IMMBIMU HABBIKAMU U




IpUeMaMH UX BeIMONHEHHs. CHCTEMHO U IJIAaHOMEPHO paboTaeT B TCUCHUH CEMECTpa.

IToporoBelii ypoBeHb OCBOCHUSI KOMIIETCHIIHI, HTOrOBast OLICHKA 110 AUCIUIUINHE «3a4TeHo» (60-74 Oania): MMeeT 3HaHUS TOJIBKO
OCHOBHOT'O MaTepHaja, Ho He YCBOHJI €ro AeTajel, TOMyCKaeT HETOYHOCTH, HEJOCTaTOYHO IPaBIIIbHBIE (hOPMYITHPOBKH,
HapyIICHHS JIOTHIECKOI MOCIe0BATEIFHOCTH B M3JI0KEHUH IPOIPAMMHOTO MaTepHaia, HCIBITEIBACT 3aTPYAHEHHS TIPH
BBIMOJTHEHUHU NIPAKTUYIECKUX paboT.

IToporoBelii ypoBeHb OCBOCHUSI KOMIIETCHIUI HE COPMUPOBAH, HTOTOBAsS OLIEHKA IO IMCIMILTHHE «HEe3a4TeHO» (MeHee 60
0aiIoB): He 3HAeT 3HAYUTEIBHOM YaCTH IIPOrPaMMHOTO MaTepHaa, JOIyCKaeT CyIIeCTBEHHbIE OIMOKH, HEYBEPEHHO, C OOIBIINMH
3aTpyJHEHHAMH BBIITOTHSACT MPAKTHUECKUE PAOOTHI.

ITpumep cTpyKTypH GOPMUPOBAHHMS OIICHKH pacueTHO-Tpadmdeckoil padoTsl « CTaHIHS YMATUYCHNS BOIBD»

HaumenoBanue mokasarens Bamist HuTepBan 6amioB 3a mokazatenb, oT 12 go 20

1. KAYECTBO BBIIIOJIHEHHUA PABOTbBI

1. CooTBeTcTBHE conep kaHUS pabOTHI 3aJaHAIO 1-2

2. I'paMOTHOCTD U3JIOKEHHUS U KauecTBO odopmieHHs paboTsl. COOTBETCTBHE HOPMATUBHBIM TpeOoBaHUSIM -2

3. CaMOCTOSTENFHOCTD BBITIOIHEHHS paObOTEHI, ITyOHHA ITPOPaOOTKH MaTepuala, HCIOIb30BaHNEe PEKOMEHJOBAHHON U CIIPaBOYHOM
JINTEPA-TYPBI 2-4

4. IlpaBUIBHOCTH BBINOIHEHHS pacdeToB U rpadudeckoil dactu. OOOCHOBAHHOCTh M JOKA3aTEIbHOCTH BEIBOJIOB 4-7
OO011as oleHKa 3a Ka4ecTBO paboThI or 8 1o 15

2. OTBETBI HA BOITPOCHI ITPU 3AIIUTE 4-5

UTOI'OBBINA BAJLI IO PABOTE ot 12 mo 20

Kpurepuii OICHKH TEKyIEro KOHTPOJIS:

- «3aYTEHO» BBICTABIIACTCS CTYHEHTY, €CIIH OH Habpan 12 u 6onee 6anios,;
- «HE 3aYTEHO» BBICTABIISIETCS CTYACHTY, €M OH HaOpan MeHee 12 6anos.

6.4. IlepedeHb BHIOB OLEHOYHBIX CPENACTB

METOJUYECKUE MATEPUAJIBI, OITPEJEJIAIOIINE ITPOLIEAYPbI OLIEHMBAHUS 3HAHNU, YMEHWI, HABBIKOB
Y (WJIN) OTIBITA NESATEJIBHOCTHU, XAPAKTEPU3YIOIIUE 3TAITBI ®OPMUPOBAHUA KOMITETEHITWIA

OOmnit mopsIOK MPOBECHNUS MIPOLIEAYPHI OIICHUBAHUS 3HAHWH, yMEHHI, HABBIKOB U (VIJTH) OIBITA IEATEINEHOCTH, COOTBETCTBHUE
UHIUKATOpaM JOCTIDKEHHS C(hOPMHUPOBAHHOCTH KOMIIETEHIIMI OTIpe/IeNieH B CIEAYIOIIUX JTOKAaIbHBIX HOPMATHBHBIX aKTax:

1. [TonoxxeHue o Tekyuiei arrectanuu 3Hanui oOydaromuxcss B HUMU JITAY (B nelcTByOIIEH peJaKiim).

2. ITomoxeHue 0 IPOMEKYTOTHON aTTeCTANH 00YJAIOMINXCS IO TIPOTpaMMaM BEICIIEro 00pa3oBaHMs (B ACHCTBYIOMICH peqaKium).
JIOKyMEHTBI pa3MeIeHs! B CBOOOIHOM AocTyte Ha opunuansaoM caiite HUMU Jlorl'AY https://ngma.su/ B pa3nene: ['maBHas
crpanuiia/CeeeHus 06 00pa3oBaTebHON opranu3anun/JIokanbHbIe HOPMATHBHBIC AKTHI.

7. YHEBHO-METOJUYECKOE 1 THO®OPMAILIMOHHOE OBECIIEYEHUE JUCHUIIJINHBI (MOLY JIS)

7.1. PexomMeHnayemast quTepaTrypa

7.1.1. OcHoBHAs1 IMTepaTypa

ABTOpBI, COCTaBUTENN 3arnasue W3naTenbcTBO, IO
JI1.1 |benokones E.H., BogootBenenue u BogocHabx)eHne: yaeOHoe mocooue ams PoctoB-Ha-/lony: ®enuxc,
ITonopa T.E. OakanaBpoB 2012,
JI1.2 | Koxunos B.®. OunCcTKa MTUTHEBOW U TEXHUUYECKOU BoAbI. [Ipumephl u pacueTsl: Mocksa: bacrer, 2008,

y4eOHoe mocodue Il CTYJCHTOB By30B CHECIUATEHOCTH
"BomocHabx. n kaHam."

JI1.3 [XKyp6a M.I",, CoxonoB |Bonocrabxenue. IIpoekrupoBaHue CUCTEM U COOPYKCHUIL: Mocxksa: ACB, 2010,
JLU. y4ueOHOe mocobue AJIst CTYICHTOB 00YYEHHIO IO CIICIUATBHOCTH
"BonocHabkeHue U BOJOOTBEICHNE" HAPABICHHUIO ITOITOTOBKH
"CtpoutenscTBo” : B 3 TOMax

J1.4 [XKyp6a M.T",, CoxonoB |Bonocrabxenue. IIpoekrupoBaHue CHCTEM U COOPYKCHUIL: Mocxksa: ACB, 2010,
JLA. y4ueOHOe mocobue At By30B IO CIEIHATbHOCTH
"BonocHabkeHue U BOJOOTBEICHNE" HAPABICHHIO ITOITOTOBKH
"CrpoutensctBo”". B3 T

7.1.2. lonoJHUTEIbHASA JTUTEPATYPA

ABTOpBI, COCTaBUTENIN 3ariaBue W3natenscTBo, ron
JI2.1 |ITaBnmaOBa N.U., BonocnabxeHne u BoJoOTBeIeHNE: yaeOHUK T OakanaBpoB o | Mocksa: IOpaiit, 2012,
baxenos B.1. cnenuanbHOCcTH "BomocHabxeHne U BogooTBeeHue"
JI2.2 |IlleBenes ®.A., Tabauwe! 17151 THAPABINUECKOTO pacyeTa BOJONPOBOJHBIX TPYO: Mocksa: bacrert, 2008,
[lleBener A.D. crpas. mocoove

7.1.3. MeTonnueckue pa3padoTku

ABTOpBI, COCTaBUTCIIN 3arnaBue I/IBI[aTeJ'ILCTBO, roa




ABTOpBI, COCTaBUTEITN

3arnaBue W3naTenbcTBO, IO

JI3.1 [HoBoYepk. HHX.- ViydmeHnue kadecTBa IPUPOJHBIX BOJ: METO. yKa3aHUs K Hosouepxkacck, 2021,
MEJTHOp. UH-T MIPAKTHY. 3aHATHUSIM U BBIIOJH. Kypc. IPOEKTa 1Jisl OakalaBpoB http://biblio.dongau.ru/MegaPr
Honckoit 'AY ; coct. | Bcex ¢popM 00ydeHHsT HalpaBICHUS ITOTOTOBKH oNIMI/UserEntry?

T.J. Kapry3osa "TTpnpoa000yCTPOHCTBO M BOJOMONB30BaHUE" Action=Link FindDoc&id=39
5231&idb=0
7.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHUKAIIMOHHOI ceTn '"UHTepHeT"
7.2.1 Od¢unuanbHblii cailt MuHHCTEpCTBa CTpouTenscTBa M | http://www.minstroyrf. ru/
KKX PD
7.2.2 DJEKTPOHHBIH (HOH] MPABOBOW U HOPMATHBHO- http://www.docs.cntd. ru/
TEXHUYECKOH TOKyMEHTAIUN
7.2.3 WudopmanuoHHbIe, CIPAaBOYHBIE U TIOMCKOBBIC Rambler, Google, Aanexc
CHCTEMBI
72.4 OnekTpoHHasi OHOINOTEKAa CBOOOIHOTO OCTYIIA http://www.window.edu.ru/
7.2.5 Hudopmannonno-npasosoit mopran TAPAHT.PY http://www.garant.ru/
7.2.6 Crnpasounas cuctema Koncynprant Ilmoc http://www.consultant.ru/
7.2.7 Odunuansuenit caitt HUMU ouckoit AY ¢ http://www.ngma.su/
JIOCTYIIOM B JIEKTPOHHYIO OHOIHOTEKY
7.3 IlepeyeHb NPOrpaMMHOIo0 odecneyeHust
7.3.1 Cucrema TpexmepHoro monenupoBanust KOMITAC Cyo0nuien3nonnsii gorosop Ne 27-P15 ot 13.04.2015 ¢
3D 000 "ACKOH-IOr" (JIunenznonnoe 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 MpeioCTaBIeHUH JIMIIEH3UU U OKa3aHUU
Revit 2022, Civil 2021, Autocad Map 3D, 3Ds Max) yeayr ot 14.07.2014 1. Autodesk Academic Resource Center
7.3.4 "VmHas Boaa" Ilporpamma npenHasHayeHa Juist YcnoBust HCIIONIB30BaHUS IPOTPaMMBbI « Y MHasl BOJIa»
IIPOEKTUPOBAHUS CUCTEM BHYTPEHHETO BOJOIPOBOA Pen. 1.0 ot 01.07.2021 r OO0 «AMICUTEK»
U KaHAJIH3aI[IH
7.3.5 Microsoft. Desktop Education ALNG LicSAPk OLVS | Cyonunensuonnsiii gorosop Ne502 ot 03.12.2020 r. AO
E 1Y AcademicEdition Enterprise (MS Windows «CodrJlaitn Tpeiim»
XP,7.8, 8.1, 10; MS Office professional; MS Windows
Serverl)
7.3.6 AdobeAcrobatReader DC JInneH3noHHbII TOrOBOp HA TpOrpaMMHOE o0ecrieueHre st
MePCOHANTBHBIX KOMITBIOTepOoB Platform
Clients PC_ WWEULA-ru RU-20150407 1357
AdobeSystemsIncorporated (6eccpouHo).
7.4 Tlepevyenb HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
7.4.1 bazer ganabix OO0 Hayunas anekrpoHHas http://elibrary.ru/
oubnmoTeka
7.4.2 basbr maraeix OO0 "Tpecc-Mupopm" (KoHCympTaHT https://www.consultant.ru
+)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI (MOAY JISI)
8.1 8 CrnenunanbHOE OMEIIEHHE YKOMILIEKTOBAHO CHEIHATI3HPOBAHHON MEOENIBI0 H TEXHHYECKIMU

cpelcTBaMH O0yUYEHUs, CITyKaIllMMU [UIS IIPeICTaBIeH s HHpOpMaIuu 6ouibioit ayauropun: Habop
JIEMOHCTPAIMOHHOTO 000pyAoBaHus (ieperocHoi): Hoyroyk RUintro — 1 ., My mTsTUMEIMIHOE
BUICOIPOEKIIMOHHOE 00opynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ 3xpaHoMm — 1 mt.; YaebHo-
HarsIIHBIE Tocoous (26 mt.); JlaboparopHoe 000pyAOBaHHE: MOJENb TPEXKOIBIEBON
BOJIOTIPOBOIHOM CETH, 1abopaTopHast ycTaHOBKa «OUHCTKA BOJBI C TOMOIIbIO YCTAHOBKH 00pPaTHOTO
ocMocay, yueOHbIH cTeH «DacoHHbIe 9acTH CHCTEMBI BHYTPEHHEH KaHaIN3alluy W BHYTPSHHETO
BOJZIONIPOBO/1a», MAKEThI 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIraTEIbHOM, IPEJOXPAHUTEILHON
apMartypsl, 1a00paTOpPHBII CTEHA A MOHTaXa acOeCTOLIEMEHTHBIX TPYO, 1ab0paTOpHbIi CTeHA AT
MOHTa’)ka 4yTYHHBIX TPYO, 1a00paTOPHBII CTEH] IJIsl 0OPE3KH U CBAPKH MOJIUIIPONHIICHOBBIX TPYO;
Hocka ? 1 mt.; Paboune mecta ctynenToB; Pabodee MecTo mpenojaBaress.




8.2

7 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. ¢ s3xpaHoM — 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! norpy>xsbsix HacocoB ATH, OIIB — 2 mt.; 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 dHeprocOepexenus npu padore HacocoB. L{uppoBsie MaHOMETPEHI, yIBTPA3ByKOBOH
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

3 CrnennanbHOE TOMEIIEHNE YKOMIUIEKTOBAHO CHEIHATIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMI
cpeacTBaMH 00yUeHHsI, CITy>KAIlUMH [T PeACTaBIeHHUs HHPOpMaLnu OOJBIION ay JTUTOPUH:
Habop nemMoHcTpanmoHHOro 060pynoBanus (nepeHocHoH): HoyToyk RUintro — 1 miT.,
MYJbTHMEIMITHOE BUICONPOSKIIMOHHOE 000pymoBanue: mpoekrop AcerP5280 — 1 mT. ¢ skpaHom — 1
mrt.; Cucremuslit 6510k Pro-511 — 8 mr.; Monutop 17" KK VS — 8 mr.; IIpunrep Canon LBP-810
- 8 mir.; TepmuHanbHas cranuus, cepsep -1 wr.; TepMuHaNbHBIA KIHEeHT — 15 WT.; Y4eOHO-
HarsiaHble mocoous (5 mrt.); Jlocka ? 1 mr.; PaGoune mecra ctyneHToB; Pabodee mecto
IIPEroAaBaTes.

8.4

8 CrnenuanbHOE TOMEIIEHHE YKOMILIEKTOBAHO CHEIHUATIIM3HPOBAHHON MEOENBI0 M TEXHIYECKIMU
cpelcTBaMH O0yUYEHUs, CITyKaIllMMU JUIS IIPeJICTaBlIeHs MHpopMaruu 6ouibioii ayxuropun: Habop
JIEMOHCTPAIMOHHOTO 000pyAoBaHus (ieperocHoi): Hoyroyk RUintro — 1 mir., MyTbTUMEIWIHOE
BUICOIIPOEKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mrT. ¢ 3xpaHoMm — 1 mT.; YaebHo-
HarsAHbIe TocoOus (26 mT.); JTabopaTopHOE 000pYHOBAHUE: MOAEIE TPEXKOIBLIECBOI
BOJIOTIPOBOJIHOM CETH, 1abopaTopHas ycTaHOBKa «OUHCTKA BOJbI C TOMOIIBIO YCTAHOBKH 00pPaTHOTO
ocMocay, yueOHbIH cTeH «DacoHHbIe 9acTH CHCTEMBI BHYTPEHHEH KaHaIN3alluy ¥ BHYTPSHHETO
BOJZIOIIPOBO/1a», MAKEThI 3aII0PHO-PETYIUPYIOLIEH, BCIIOMOIaTENbHOM, IPEJOXPAHUTEILHON
apMaTypbl, 1a00paTOpHBIN CTEHA U1l MOHTaXa acOeCTOLEMEHTHBIX TPy, 1a00paTOpHBIN CTEH IS
MOHTa’)ka 4yTYHHBIX TPYO, 1a00paTOPHBII CTEH] IJIst OOPE3KHU U CBAPKH HOJIUIIPONHIICHOBBIX TPYO;
Hocka ? 1 mt.; Paboune mecta ctynenToB; Pabodee MecTo mpenojaBarTess.

8.5

7 CrienanbHOE MOMENICHHE YKOMIUIEKTOBAHO CIICIIHATN3UPOBAHHON MeOENbI0 U TEXHUUECKUMHU
cpeacTBaMH 00yUYeHHsI, CITY>KAIlUMH [T IpeACTaBIeHUs HH(POopMaLnu OOJBILION ay JTUTOPUH:
Habop nemMoHcTpanoHHOro 060pyaoBanus (nepeHocHo): HoyToyk RUintro — 1 miT.,
MYJBTHMEIMITHOE BUICONPOSKIIMOHHOE 000pynoBanue: mpoekrop AcerP5280 — 1 mt. ¢ skpaHom — 1
mrT.; YueOHO-HamIsAaHbIe nocobust — 14 mr.; JlabopatopHoe obopynoBaHue: MaxeTsl
neHTpoOexxHbIX HacocoB Tuna K, KM, /I, M, B. — 6 mt.; Maxkets! oceBoro (tun O) Hacoca — 1 mT.;
MakeTs! norpyxsbsix HacocoB ATH, O1IB — 2 mt.; Maket ctpyiiHoro Hacoca — 1 mT.;
JeiicTByromas MoJIeNb IEHTPOOEKHON HACOCHO! YCTAaHOBKH C YaCTOTHBIM MpeoOpa3oBaTernem,
MpeIHa3HAYeHHBIX IS CHATUSI OCHOBHBIX XapaKTePHCTUK HACOCA, a TaK JKe ISl U3yUeHHsI
[apajyIeNIbHOTO U MOCIEI0BATENILHOIO IPUCOEIMHEHNUS IBYX HACOCOB, UCCIIEIOBAHUS IPOLIECCOB
KaBUTAIUH U 3HeprocOepexenus npu padore HacocoB. [{uhpoBsie MAaHOMETPEI, YIBTPa3ByKOBOH
pacxooMep, aHaJIOTOBBIN BakyoMeTp — 1 mT.; MakeTsl pabounx Koec LeHTPOOSKHBIX HACOCOB U
Pa3IMYHBIX THIpaBIMyeckux MamuH — 10 mT.; MakeT BakyyMHOTO U BUHTOBOTO Hacoca — 2 IIT.;
Jocka ? 1 wit.; Paboune mMecTa cTyZieHTOB; Pabouee MecTo mpernoaaBaTeds.

8.6

3 CrienanbHOE MOMENICHNE YKOMIUIEKTOBAHO CIICITHATN3UPOBAHHON MEOEIBIO U TEXHUIECKUMHU
cpeacTBaMy 00yUeHHsI, CITy>KAIIUMHU TS PEACTaBICHHUs HHPOPMALIUU OOJBIION Ay JTUTOPUH:
Habop nemoncTpanmonHoro o6opynosanus (nepeHocHoit): Hoyroyk RUintro — 1 mr.,
MYJbTHMEIMIHOE BUICONPOCKIIMOHHOE 000pymoBanHue: mpoekrop AcerP5280 — 1 mT. ¢ skpaHoMm — 1
mrt.; Cucremusrit 6510k Pro-511 — 8 mr.; Monutop 17" KK VS — 8 mit.; IIpunatep Canon LBP-810
- 8 mt.; TepMunanbHast cTaHus, cepsep -1 mrt.; TepMuHanbHbIN KIHEHT — 15 mT.; Y4ebHO-
Harsiable mocoous (5 w.); JJocka ? 1 mr.; PabGoune mecta ctyaeHToB; Pabouee MecTo
TIperoAaBaTels.

9. METOIMYECKHE YKA3AHUA J1JI5 OBYYAIOIUXCA 110 OCBOEHUMIO JNUCHUIIJIMHBI (MOLY JIS)

1. ITomoxenue o Tekymeit arrecranuu odoydarontxes 8 HUMU JATAY [DnexrpoHHSIH pecypc] (BBEIEHO B IeiiCTBIE IPHKA30M
qupexropa Ne 119 ot 14 mromnst 2015r.) / HoBouepk. nmx.-menuop. uH-T Jlonckoit I'AY. — Onexrpon. nan. — HoBouepxkacck, 2015. —
Pexxum gocrtyma: http:/www.ngma.su/.

2. TunoBsle HOPMBI THTYIBHBIX JINCTOB TEKCTOBOH JOKYMEHTAIINH, BEITOIHIEMOH CTYICHTaMH B Y9eOHOM Tporiecce
[Dnexrponnsiii pecypc] / HoBouepk. nmxk.-menuop. HH-T JJoHckoit TAY. — Dnex-tpoH. naH. — HoBouepkacck, 2015. — Pexum
nocryna: http://www.ngma.su/.

3. Ilonosxenue o KypcoBOM npoekre (pabore) 00yUaromuxcs, OCBANBAIOIINX 00pa30BaTeNbHbIE IPOrPaMMbl OaKanaBpHaTa,
CTIEIMATINTETA, MAaTACTPATypHI [ DIEKTPOHHEIN pecypc] (BBeeHO B neHcTBre mprka3oM aupekropa Ne 120 ot 14 mrons 2015t.) /
Hogouepk. umk.-memuop. uH-T JJoHckoit [AY. — Dnexrpon. gaH. — HoBouepkacck, 2015. — Pexxum goctyna: http://www.ngma.su/.
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