MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOI nporpamMmmbl . TemiodHepreTuka U TenJI0TeXHUKA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
BOAOIIOAI'OTOBKA B SOHEPTETHUKE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

5 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

He NMPeyCMOTPEeHO YUeOHbIM IJIAHOM

JlabopaTopHbie pa6oThI

5 cemecTp - 16 yacos;

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

5 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
JlabopaTopnasi pa6ora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

5 cemectp - 0,3 uaca;

Mockga 2021




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu byTakosa M.B.
[IpenomaBaTelib Naermgmiaop RA001Tcal-GaidukovaMV-7d8b3c2 M.B. byrakoBa
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes A.H.

Waentuduratop

Rb956bad4-RogalevAN-6233a28b

A.H. Poranes

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Poranes A.H.

Waentuduratop

Rb956bad4-RogalevAN-6233a28b

(pacmudpoBka
MIOJITIHUCH)

A.H. Poranes

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3BaHHe)

(mozrucs)

(pacmudpoBka
MOJITTHCH)



1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI
Iesab ocBOEHHS] THMCUMILINHBI. H3y9€HHE OCHOBHBIX MOHSTHH, TEXHOJIOTHH M 000PYIOBaHUS IS
HOJTrOTOBKH JO0OABOYHOM BO/IBI HA 0OBEKTAX SHEPTETUKH

33[{3‘11/1 AUCHHUITIMHbI

- O3HAKOMIJICHHEC C TCXHOJIOTHYCCKUMH NIPOLECCaMU U allllapaTaMu, UCIIOJIb3YyCMbIMU IIPU

IOJrOTOBKE 100aBouHOM Boakl Ha TOC;

- q)OpMI/IpOBaHI/Ie HAaBBIKOB IPUHUMATDb U 000CHOBBIBATh KOHKPCTHBIC TCXHUYCCKHUEC PCUICHU ITPU
IMPOCKTUPOBAHNHU U SKCILTyaTallukd YCTaAaHOBOK I10 OUYUCTKE I[O6aBOLIHOI71 BOJbI HA TOC.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS] KOMIIeTEeHIHIi:

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITIK-1 Crocoben
y4aCTBOBATh B MMPOEKTHO-
KOHCTPYKTOPCKOM
JeSTeIIbHOCTH B chepe
TEIIOPHEPIETHKHU U
TEIJIOTEXHUKH

N/I-21ix-1 3HaeT ycrpoiicTso,
OPUHIUI PabOTHI U
olpeieNsieT NoKa3aTenu
(YHKIIMOHUPOBAHUS
000pyI0BaHUS TEIJIOBBIX U
ATOMHBIX 3JIEKTPOCTAHIINNA

3HATh:
- OCHOBHBIC IIOKa3aTelu,
XapaKTePU3YIOIIHE Ka4eCTBO BOJIBI U X
M3MEHEHHUE TI0 CTYyIMEeHsAM 00paboTKu mpu
IIOJITOTOBKE 100aBOYHOM BOJBI;

- OCHOBHBIE (PU3HKO-XUMHYCCKHE
MIPOIIECCHI TP MOJATOTOBKE J00ABOYHOM
Boapwl HA TOC;

- OCHOBHBIE OIPEICIICHHS,
3aKOHOMEPHOCTH, TEXHOJIOTHU U BUIbI
000py10BaHUs, IPUMEHSIEMbIC B
BOJIOTIOJITOTOBKE B DHEPIeTHKE.

YMETh:
- MPUHUMATh KOHKPETHBIC
TEXHOJIOTUYECKUE PEIICHUS TIPU
MIPOCKTUPOBAHUHU M DKCILTyaTalluu
YCTaHOBOK TOJITOTOBKH JJ0OaBOYHOM BOJIBI
Ha TOC.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTelbHON Mporpamme

TGHHOBHepFCTI/IKa 1N TCINIOTCXHHUKA

(manee

OI1OI),

Hanpasinenuss noaroroku 13.03.01

TennosHepreTrka U TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKkaiaBpuar.

TpCGOBaHI/IH K BXOIHBIM 3HAHUAM U YMCHUAM:

- 3HaTh 3HATh OCHOBBKI BEICIICH MaTEMaTHKHU
- 3HaThb 3HaTb OCHOBEI I/IH(I)OpMaL[I/IOHHLIX TEXHOJIOT UM

- 3HaTh 3HaTh OCHOBBI (PU3UKU
- 3HaTh 3HaTh OCHOBBI XUMUU

- 3HATh 3HATh OCHOBBI TEXHUUECKOM TEPMOANHAMHUKHU
- 3HATb 3HATb OCHOBBI MaTCPHUAJIOBCACHUS, TCXHOJIOT'MHU KOHCTPYKIIMOHHBIX MaTCPHUAJIOB
- 3HAaTb 3HATb OCHOBEI THAPOTa30AMHAMHUKHU

- 3HaTb 3HaTb OCHOBEI 3KOJIOT'HMH

Pe?)y.HBTaTI)I 06yquM${, MMOJIYYCHHBIC TP OCBOCHUHW JHUCHUIIIINHBI, HGO6XOJII/IMI)I IIPH BBIIIOJTHCHHUN

BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTBHI.







3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX equHHMIIbI, 108 Jacos.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. 24 5 6 6 - - - - - - 12 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
Hcnonb3oBaHKe BOJIBI IToBTOpeHne MaTepuaa 1o pasaeiny
Ha TOC. Tumnst "Beenenue. lcnonszoBanue Bojsl Ha TOC.
HPUPOJHBIX BOJI. Turnel npUpoAHBIX BoA. TeXHONIOrHueCcKne
TexHonoruueckue IoKa3aTey KayecTBa BOb!I"
MMOKa3aTe/ M KayecTBa Iloozomogka K 1adopamoproii pavome: Jns
BOJIBI BBITIOJTHEHMS 33/1aHHUH 110 T1a00paTopHOH padoTte
11 Beenenue. 8 2 2 - - - - - - 4 - HEOOXOANMO TPEIBAPUTEIBEHO U3YIHTh TEMY 1
Hcnons3oBanue BOIbI 3a71a4M BBITIOHEHMS TaOOpaTopHOil paboThI, a
Ha TOC TaK K€ U3y4UThb BOIIPOCHI BAPMAHTOB
1.2 TexHoyornueckue 8 2 2 - - - - - - 4 - 00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
[IOKa3aTeayu KayecTBa paznene "BBenenue. Vcnosib30BaHue BOAbI HA
BOJbI TOC. Tumsl npUpOAHBIX BOA. TeXHONIOTHUECKHE
1.3 THIIBI U 8 2 2 - - - - - - 4 - MOKa3aTesn KauecTBa BOJbI" MaTepuany.
XapaKTepUCTUKH Camocmoamenvroe usyuenue
IPUPOIHEIX BOJ meopemuyueckozo mamepuana: VI3yaenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"Beenenne. Ucnonp3oBanue Boasl Ha TOC.
Ture! npupoaHEIX BoA. TexXHONMOrHUecKre
[OKa3aTeIu KauecTBa BOJbI"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[4], cTp. 5-11, c1p.12-33, ctp. 31-47
2 IIpensapurensHas 14 6 2 - - - - - - 6 - Ilodzomogka K mexkyuiemy KOHmMpOiio:
OYKCTKA BOJIBI [ToBTOpeHne MaTepuana 1Mo pasaeiny
2.1 IIpensapurensHas 14 6 2 - - - - - - 6 - "IlpenBapuTenbHast OUUCTKA BOABI"

OYHCTKA BOAbI

Iloozomoeka K rabopamopnoii padome: J1ns
BBITIOJTHEH M 33/IaHHH 110 TabopaTopHOi paboTte
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HEOOX0AMMO NPEBAPUTEIEHO U3YUHTh TEMY U
3a1a4M BBITIOJHEHHMS JTaOOpaToOpHOil paboThl, a
TaK K€ U3y4YUTh BOIPOCHI BApHAHTOB
00pabOTKU pe3yNIBTAaTOB 110 H3YICHHOMY B
pasznene "llpeaBapurenbHas OYNCTKA BOIBI"
Marepuay.

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiry
"[IpenBapuTenbHas O4UCTKa BOAbI"

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], cTp.4-16
[4], cTp.48-103

3 ObecconBaHue 36 16 16 Iloozomoeka K meKyuwiemy KOHmMPOJIIo:
3.1 O0paboTKa BOIBI 18 8 8 IToBTOpEeHue MaTepuana no pasaeny
METOJ0M MOHHOTO "Ob6ecconmuBanue"
oOmeHa Iloozomoeka Kk nadopamopnoii pabome: J1ns
3.2 MemOpaHHBIE METOIBI 18 8 8 BBITIOJTHEHHS 33/IaHUH 110 T1a00paTopHOH padoTte
OYUCTKH BOJIBI HEO0XOIUMO TIPEABAPUTEIHHO U3YIUTh TEMY H
3a[1a9 BBHITIOJTHEHHUS Ta00paTOpHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
paznene "ObecconuBanue" Marepuany.
Camocmoamenvnoe uzyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"Ob6ecconmuBanue"
H3yuenue mamepuanos iumepamypHsLx
UCHOYHUKOB:
[1], cTp.5-12
[3], ctp.13-34
[4], cTp. 104-166, cTp. 167-181
4 VY nanenue u3 BoAbI 8 2 4 Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
PacTBOPUMBIX ra30B [ToBTOpenne maTepuana mo paszaeny "YgaaeHue
41 Vnanenue U3 BOIbI 8 2 4 13 BOJIBI PACTBOPUMBIX Ta30B"

PaCTBOPHUMBIX Tra30B

Camocmoamensroe usyuenue
meopemuueckozo mamepuana: VI3ydaenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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"V naneHue u3 BOABI paCTBOPUMBIX ra3oB"
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:

[4], cTp.182-209

5 DKOJIOTHYECKUE 8 2 2 - - 4 - Iloozomoeka K mekywemy KOHmMpoJiio:
ACTIEKTHI PA3IMIHBIX [ToBTOpeHne MaTepHuaa 1mo pa3aeny
TEXHOJIOTHH 00paboTKH "DKOJOTHIECKHE aCTIEKTHI Pa3IMIHBIX
BOJIBI TEXHOJIOTHI 00paboTKH BOIIBI"
5.1 DKOJIOTHYECKUE 8 2 2 - - 4 - IloozomoeKka K ayOumopHvim 3aHaAmMuAM:
ACTIEKTHI PA3IMIHBIX [IpopaboTka JIEKIINH, BEIITOIHEHHE U
TEXHOJIOTHH 00paboTKA MOJIrOTOBKA K 3amure jJab. paboTh
BOJIBI
3auer ¢ OIEHKOM 18.0 - - - 0.3 - 17.7
Bcero 3a cemectp 108.0 32 16 - 0.3 42 17.7
Hroro 3a cemecTp 108.0 32 16 - - - 0.3 59.7

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bgeoenue. Hcenoavzosanue 600wl a TOC. Tunvt npupoousix 600. Texnono2uueckue
noxazamesni Ka4ecmea 600bl

1.1. Beenaenue. Mcnonn3oBanue Boasl Ha TOC

Hcnonp3zoBanne Boapl Ha TOC. Boma kak TEIIOHOCHTENb, 3aMEIJIUTENh W padouee Teo.
Tunnynasie cxembl oOparienus: Boasl Ha TOC. 3arpsi3HEeHHE BOJHOTO TEIUIOHOCHTENS B TpaKTax
TOC. PacueT npou3BOIUTEIBHOCTH BOJOMOATOTOBUTEIBHOM YCTAHOBKH.

1.2. TexHoaoruueckKue nNoKa3aTead KauecTBa BOAbI

CrocoObl  BhIpaXKCHHSI KOHIEHTparui. JKecTkocTh, Imeno4HocTh, pH, OKHCIIEeMOCTb,
KOHI[EHTPAIIUU OTICIBHBIX MOHOB, KOHIICHTPAIUS TPYOOTUCIIEPCHBIX MPUMECeH, CyXOl OCTaToK,
MPOKAJICHHBIA OCTATOK.

1.3. Tunsl ¥ XapakKTepUCTUKH MPUPOTHBIX BOJ

[TpuMecn M ecTeCTBEHHBIH XMMMYECKHH COCTaB MOBEPXHOCTHBIX U IOJ3EMHBIX MPUPOTHBIX
BOJ. 3arpsi3HEHUE MPUPOJHBIX BOJOEMOB CTOKAaMH IPOMBIIUIEHHBIX, CEIbCKOXO3IMCTBEHHBIX U
KOMMYHAJIbHBIX MTPEIIPUATHIH.

2. Ilpedsapumenvuas ouucmea 600bl

2.1. IlpenBapurenbHast O4MCTKa BOJIBI

DU3MKO-XMMHUYECKHE MPOLECCHl, IIPOTEKAKIMEe B BOJAE MNPH Koaryysiuuu. l3MeHeHue
XUMHUYECKOIO COCTaBa BOJbI IpU Koaryisiuuu. IIpuHOUIUAIbHBIE TEXHOJIOTHMYECKHE CXEMBI
KOAaryJIMHOHHBIX YCTAHOBOK. XHMMHMYECKHE PEaKIUM, NMPOTEKAIOINUE IPU HM3BECTKOBAHMM BOJBI.
[TpuHIMNMAIbHBIE TEXHOJIOTMYECKME CXEMbl YCTAaHOBOK JJIsi OOpabOTKM BOJBI METOAaMHU
ocaxnenus. OcBeruTenbHble (WIBTPHI HACBHIIHOIO W HAMBIBHOIO TumHa. TpeboBaHus,
npeabaBisieMble K (QUIBTPYIOIIUM MaTepuaiaMm A (UIBTPOB HACBITHOTO M HAMBIBHOTO THIIA.
CToKHM ycTaHOBOK NMpEABAapUTEIbLHON OUMCTKU BO/BI. MUKpOdUIbTpanus, ynbTpaduibTpalus.

3. Obeccoausanue

3.1. O6paboTka BOABI METOJAOM HOHHOTO OOMEHa

HMoHoOOMEHHBIE MaTepualibl, IpPHUMEHsAEMble Ha BOJOMOJATOTOBUTENIBHBIX YCTaHOBKAaX.
OcHOBHBIE  3aKOHOMEpPHOCTH  HMOHHOrOo oOmeHa. TexHosorus  KaTHOHMpoBaHUS.  Na-
KaTHOHUpoBaHue. H-kaTmoHupoBaHue. TeXHOJIOrMs HMOHUTHOTO (XMMHMYECKOr0) 0OEcCONMBaHUS
Boabl. Ilponeccsl mnocnenosarensHoro H-OH-nonupoBanusi Boabl. [IpuHIMNMAaIbHBIE CXEMBI
MOHUTHOTO 00€cCONMBaHMUs BOABI C OJHOW M HECKOJBKHMH CTyneHsMHU pazaenbHoro H-OH-
nonupoBanus. Ilpomecc coBmectHoro H-OH-nonupoBanuss Boasl. Konctpykinuun OCI ¢
pereHeparnyell BHyTpH U BHE Kopityca (puibTpa. TeXHOJOrHsl BBIHOCHOW pereHepanuu. TexHoiaoruu
MPOTUBOTOYHOTO HOHHOTO 0OMeHa. CTOKM HOHOOOMEHHBIX YCTAaHOBOK.

3.2. MeMOpaHHBIE METOJIbI OYHCTKHU BOIBI

[Ipoueccel, mpoTekamue B MEMOpPaHHBIX YCTAHOBKaxX. XapaKTEPUCTUKH MeMOpaH.
Hanodunbrpanms u oOpaTHBIE ocMoc. OnekTpoienoHu3anus. BubOpainuroHHoe MeMOpaHHOE
paszeneHue.

4. Yoanenue uz 600vl pacmeopumslx cad306

4.1. Y nanenue u3 BOAbl paCTBOPUMBIX T'a30B



[Tpoteccyt abcopOumu U jaecopOIuu Ta3oB. TexXHONIOTHS Jea’paluu BOIBL. TEXHOIOTHS
JIeKapOOHU3AIMKH BOABI. XUMHUYSCKHE METOMbI YIAJCHUS W3 BOJBI KOPPO3UOHHO-ArpECCUBHBIX
ra3oB. Karanmutuyeckoe yjaaneHue KUCIOpoaa.

5. DKonocuyeckue acnekmol pasiuytbix MEexHoa02Ull 061?61601’]’[1('1/[ 6000l

5.1. DKOIOTUYECKHUE ACTIEKTHI PA3IMYHBIX TEXHOJIOTHH 00pabOTKH BOJIBI

CTOKH YyCTaHOBOK MpeABapUTEIbHON OUUCTKH BOJIbI. CTOKM MOHOOOMEHHBIX YCTaHOBOK. CTOKU
YCTAHOBOK yNbTpaduiabTpanuu u oopaTHoro ocmoca. OuncTka HeTecoepKaluX CTOUYHBIX BOI.
Hetitpanu3anus, KOHIIEHTpUpoBaHUE U 00paboTka cTtokoB Ha TOC.

3.3. TeMbl NIPaAKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. IlpeaBaputenbHas 00paboTKa B OCBETIIMTEINE AJIS KOATYJISIIMY U U3BECTKOBAHMS;
2. DKcIulyaTanys OAHOKAMEPHOI'0 OCBETIUTENBHOIO QUIbTPA;
3. Ouuctka Boabl B Na-KaTHOHUTHOM (PUIIbTpE;
4. Onrtumuzanust padbotel H-xaTnoHUTHOTO QUIIBTPA;
5. Ouuctka BojbI B pUIBTPE CMEIIAHHOTO ACHCTBUS;
6. Onrrumu3anys paboThl EMOYKHA HOHUTHBIX (DHMIIBTPOB.

3.5 KoncyabTauuu

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. OGcyxnenue marepuasioB 1o keiicam pasnena "Bsenenue. Mcnonb3oBanue Boasl Ha TOC.
Tune! npupoaHbIX BoA. TexHoIornyeckre noka3arean KauecTsa Boibl"

OO6cyxxnenre MaTepualioB 1o Keiicam paszaena "[IpenBapurenbHas O4YUCTKA BOIBI"
OO6cyxaeHne MatepuaioB o kelicam paszzaena "ObecconuBanue"

OO6cyxxaeHre MaTepualioB 1Mo Keiicam paszena "Y pajieHue U3 BOJIbl PACTBOPUMBIX ra30B"
OOcyxxaeHne MarepuanoB IO Keiicam pasziena "DKOJIOTMYECKHE AaCIEeKThl Pa3IUYHBIX
TEXHOJIOTUI 00paboTKH BOBI"

agblrwn

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

3ariaHupOBaHHbIE PE3YIbTAaThl 00YUYEHHUS 110

Howmep paznena
JUCUUILIUHEI (B

O1eHOYHOE CPECTBO
(THI ¥ HAUMEHOBAHUE)

Konpr
JUCLIUIUIMHE COOTBETCTBUU C
WHJIUKaTOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1[2[3][4]5
3HaTh:
OCHOBHBIE OIIPECIICHNUS, 3aKOHOMEPHOCTH, TectupoBanne/ObecconvBanue
TEXHOJIOTUH U BUBI 000pyaoBaHus, npumensiemble | M-2rx-1 + |+ |+ +
B BOJIOIIOJITOTOBKE B YHEPTETUKE
OCHOBHBIC (DH3UKO-XUMHUIECKHE ITPOIIECCHI TPU WT-2 P N TectupoBanue/IIpeaBapurenbHas OYMCTKA BOJIBI
MMOATrOTOBKE 100aBouHOU Boasl Ha TOC A-2mit
OCHOBHBIE TTOKAa3aTEeIIN, XapPAKTEPUIYIOIINE TectupoBanme/Vcronp3oBanre Boasl Ha TOC. Turmsl
Ka4eCTBO BOJbI U UX U3MEHEHHUE 10 CTYIICHIM NA-2nk1 + IIPUPOAHBIX BOJ. TE€XHOJIOrMYECKUe I0Ka3aTeu
00pabOTKH MPU MOJTOTOBKE JOOABOYHOM BOJIBI Ka4yeCTBa BOJIbI
Ymersb:
IIPUHUMATh KOHKPETHbIE TEXHOJIOTUUECKUE JlaboparopHas paboTa/Bo1onoAroTroBKka B YHEPreTHKE
PEIICHH IPH NPOSKTHPOBAHHH 1 IKCILTyaTallHHA WJT-2rmct + |+ Tectupoanue/OGecconupanue
YCTaHOBOK MOJTOTOBKHU J00aBouHOM BoAbl HA TOC
TectupoBanue/Y naneHue u3 BOAbl PACTBOPUMBIX I'a30B
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
S cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. BogonmoaroroBka B sHepreTuke (Jlaboparopnas pabora)
2. Ucnonw3oBanue Bojbl Ha TOC. Tunsl npupoaHbix BoA. TeXHOJOrHYecKre noKa3aTean
kauectBa BoJibl (TecTupoBanue)
3. O6ecconmBanue (TectupoBanue)
4. IlpenBapurenbHas ounctka Boasl (TectupoBanue)
5. Yanenue u3 BoJibl pacCTBOPUMBIX T'a30B (TecTupoBanue)

bamibHO-pedTUHIOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE
3auem c oyenxou (Cemecmp Nes)

Onenka «OTJIMYHO» BbIcTaBNIA€TCS CTYACHTY, KOTOPBIN MMOKa3all IpU OTBETE Ha BOMPOCHI Ouiie-
Ta U Ha JIONOJHUTENIbHBIE BOIIPOCHI, YTO BJIAJICET MATEPHAIOM U3YUYEHHOM TMCIUIUIMHBI, CBOOO-HO
MPUMEHSIET CBOM 3HAHUS ISl OOBACHEHUS pa3NUYHbIX SBICHUM W pemieHus 3amgad. OreHka
«XOPOIIO» BbIcTaBNsI€TCS CTYACHTY, B OCHOBHOM IPAaBHJIBHO OTBETHBIIEMY Ha BOMPO-ChI
9K3aMEHAIIMOHHOTO OwWieTa W Ha JOIMOJIHUTEIbHBIE BOIPOCH, HO JOMYCTUBIIEMY IPHU 3ITOM
HenpuHuunuaibHble omnoku. Ouenka «Y/OBJIETBOPUTEJIBHO» BbicTaBisieTcss CTYIEHTY,
KOTOpBI B OTBETAaX Ha BOMPOCHI OWJIeTa AOMYCTHI CYIIECTBEHHBIE U Ja)ke rpyOble OMIMOKH, HO
3aTeM MCIIPaBWI MX caM, JIMOO HAMETUJI MPABWIBHBIM IMyTh €r0 BBINOJIHEHUS, JIMOO M0 yKa3aHUIO
MpenojaBareyis pemui JAPYyrylo 3aJady U3 TOTO K€ pa3jena JUCHUILIIUHBI. Ouenka
«HEYJIOBJIETBOPUTEJIBHO» BbIcTaBNsieTCS CTYACHTY, KOTOPBI: a) HE OTBETUJI HAa BOIPOCHI
Ouiiera; B) MPH OTBETE HA JOIMOJHUTEIbHBIE BOMPOCHI OOHAPYKHI He3HAHUE OOJNBIIOrO pas3ferna
MIpOTrpaMMBI.

B numnioM BBICTaBIs€TCS OIIEHKA 3a 5 CECMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAIbI IO JUCHUILIMHE NPUBEIEHBI B (DOH/IE OLICHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. [MTunpmukos, A. I1. O4ucTka BOJasI METOOM (PUIBTPOBAHMS : YUeOHOE MTOCOOHE MO JTUCITUTIIINHE
"X UMHKO-TEXHOJIOTUYECKHE MTPOLIECCHI, allapaThl U PEKUMBbI'" JIJIs1 BY30B 110 HAaIIPaBJICHUIO
"Termosnepretuka" / A. Il. ITunpmukoB, Mock. suepr. un-t (MOU TY) . — M. : U3n-Bo MOU,
2004 . — 64 c. - ISBN 5-7046-1157-5 .;

2. llpenBaputenbpHasi OYUCTKA BOJBI B CXe€MaX BOJIOMOATOTOBKH : Y4eOHOe mocodue mo
nucuuruHaM "Boponoaroroska", "XuUMHUKO-TEXHOIOTUUECKHE MPOLECCHI, allllapaThl U PEXUMBI",
no HamnpasieHnuto "Temnosnepreruka"” / A. B. bornosckuii, A. C. Komnbuios, B. @. Oukos, u ap.,
Mock. snepr. -t (MOU TY) . — M. : Uzn-Bo MDU, 2002 . — 79 c. - ISBN 5-7046-0864-7 .;

3. Crepman, JI. C. ®usnyeckne U XUMAYECKHE METO bl 00padoTKu Boabl Ha TOC : yueOHUK st
BY30B 10 cnenuaigbHocTH "Temnossie anexkrpuyeckue cranuun” / JI. C. Crepman, B. H.
[ToxpoBckwii . — M. : DHeproaromuzaar, 1991 . — 328 c¢. - ISBN 5-283-00041-9 .;
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4. KonsuioB A.C. , JIaBeirun B.M. , OukoB B.®. - "Bononoaroroska B sHepreTuke",
NznarensctBO: "U3narensckuit jom MOU", Mocksa, 2016 - (310 c.)
http://e.lanbook.com/books/element.php?pl1_id=72208.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue:
1. Office / Poccuiickuii maket o(hUCHBIX IPOrpam;

2. MathCad;

3. TBT Shell.

5.3 UHTepHeT-pecypcesl, BKIOYas NpodeccuoHaTbHbIe 6a3bl JAHHBIX H HHGOPMALIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. HayuHasi 3JiekTpoHHasi Gubamoreka - https://elibrary.ru/

4. baza nanapix BUHUTMH online - http://www.viniti.ru/

5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

6. DiekTpOHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTaHnt ctyaenta' - http://www.studentlibrary.ru/

11. XKypuaua Science - https://www.sciencemag.org/

12. dnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

13. IopTaa oTKpHITHIX JaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

14. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COLUAIBHOI 3amuThI PO -
https://rosmintrud.ru/opendata

15. Ba3a OTKPBITHIX IaHHBIX MPO(ecCHOHANBHBIX CTAaHAAPTOB MUHNCTEPCTBA TPYAA U
couuaabHoii 3ammthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

16. Ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYeCKOro pa3putus P® -
http://www.economy.gov.ru

17. Ba3a oTKpBITHIX JaHHBIX PochmamonnTopunra - http://www.fedsfm.ru/opendata

18. Uudopmanmnonno-cnpapouynas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

19. HauuoHaIbHBII MOpTAaJI OHJIAlH 00yyeHusi «OTKpbITOE 00pa3oBanuey - https://openedu.ru

20. OTKkpbITasi yHUBEpPcUTeTCKasi HHpopManuoHHas cucrema «POCCHSD» -
https://uisrussia.msu.ru

21. O¢ununanbHblii caiiT MUHHCTEPCTBA HAYKHU U Bbiciero odopasosanusi Poccuiickoi
®denepanuu - https://minobrnauki.gov.ru

22. OpunmnanbHblii caiiT @eepaibHOIl CJIyK0bI 10 HA130pY B cepe 00pa30BaHUSA M HAYKH -

https://obrnadzor
23. ®enepanabHblii moptasu ""Poccuiickoe o6pazoBanme’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VY4eOHble ayauTopun K-120, MammHHbIH cepBep, KOHAUIMOHED
IS IPOBEICHUSA 3ai MBI
JIEKIIUOHHBIX 3aHITHA U
TEKYLIEr0 KOHTPOJIS
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YueOHbIC ayAUTOPUHU
JUJTA IPOBEICHUSA
712a00paTOPHBIX 3aHATHIHA

K-120, MammHHBII
3an MBI]

cepBep, KOHIUITUOHED

Y4eOHble ayAUTOPUHI

K-120, MamuHHBIH

cepBep, KOHIUIUOHED

JUJIs1 IPOBEJICHUS 3a;1 BI]
IIPOMEKYTOUYHON
aTTecTaluu
ITomemenus nis HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEILHOM KomnbrorepHblit IMMChbMEHHBIN, BENIAJIKa OIS OJICHKIbI,
paboThI YUTAJILHBIN 3211 KOMITBIOTEpHAs CETh C BbIXOJ0M B HTEpHET,

KOMIBIOTEP MEePCOHATbHBIN, IPUHTED,
KOHJIULIUOHEP

TTomerenust misa
KOHCYJIbTUPOBAHUS

B-209/2, Kabuner
COTPY/AHUKOB Kag.
HTOT"

Kpecio pabodee, paboyee MECTO COTPYTHHKA,
CTOJ, CTYJ, IWKad /i1 JOKYMEHTOB, TyMOa,
KOMITBIOTEPHAs CETh C BBIX0A0M B MHTEpHeT,
MHOTO()YHKIIMOHAJIBHBIN IIEHTP, KOMITBIOTEP
HIePCOHAJIbHBIN, KOHAUIIHOHED

Ilomemmenust misa
XpaHEeHUst
o0opynoBaHus U
y4e0HOr0 WHBEHTaPs

B-417, Ilomemenue
y4eOHO-
BCIIOMOTATEIILHOTO
nepconaia kag. "TOT"

Kpecyo pabouee, pabouee MECTO COTPYIHUKA,
CTOJI, CTYJI, IKa( JJIs JOKYMEHTOB, IKad s
XPaHCHUA NHBCHTApPs, KOMIILIOTCpHAs CETh C
BbIX0JIOM B IHTEpHET, I0CKa MapKepHasi,
MHOTO()YHKIIMOHAJIbHBIN IIEHTP, KOMITBIOTEP
NIEPCOHABHBIN, TPUHTEP, KOHIUIIHOHED
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

BOI[OHOI[I‘OTOBK& B OHCPI'CTHUKC

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4
KM-5

Ucnonp3oBanue Boabsl Ha TOC. Tunsl npupoaHbix BoJ. TeXHOIOrHYECKUE MOKa3aTed KayecTBa

BoIbI (TecTupoBanue)

[TpenBaputenpHas ouncTka Bojbl (TecTtupoBanue)
Ob6ecconuBanue (TectupoBanue)

VY nanenue u3 BOJbl pacTBOPUMBIX Ta30B (TecTupoBanue)
Bononoaroroska B suepreruxe (Jlaboparopnas padota)

Bujx npome:xyTo4HOI aTTecTannu — 3a4€T C OLIEHKOM.

Nunexc KM- | KM- | KM- | KM- | KM-
Homep Paznen nucounanHbl KM: 1 2 3 4 5
paznena Henens 4 6 10 13 15
KM:
Beenenune. Ucnoap3zosauue Boasl Ha TOC. Tuisl
1 MPUPOIHBIX BOJ. TEXHOIOTHYECKHE MTOKA3aTEeIIH
KauecTBa BOIbI
1.1 BBenenne. Ucnons3oBanue Boasl Ha TOC + +
1.2 TexHoJlornuecKkye moKa3aTead KauecTBa BOIbI +
1.3 Tunsl U XapaKTEPUCTUKH MIPUPOIHBIX BOJ +
2 [IpenBapuTenbHas OUMCTKA BOBI
2.1 [IpenBapuTenbHas OUMCTKA BOJBI + +
3 O0ecconuBaHue
3.1 O6paboTka BOJIbI METOJIOM HOHHOTO OOMEHa + + + +
3.2 MeMOpaHHBIE METOBI OYHCTKH BOIBI + + + +
4 VY nanenue u3 BOJbI pACTBOPUMBIX Ta30B
4.1 YV nanenue u3 BoJIbl pACTBOPUMBIX T'a30B + + + +
5 DKOJIOTMYECKUE aCIEKThI PA3JIMYHbBIX TEXHOJIOTHI
00pabOTKH BOJIBI
51 DKOJIOTMYECKUE aCIEKThI PA3IMYHBIX TEXHOJIOTHI +
' 00pabOTKH BOJIBI
Bec KM, %: | 20 20 20 20 20

14




15



