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 nporpamMmbl . CoBpeMeHHAasi TENJI0Basl JJIeKTPUIECKasi CTAHIIUS
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuyeHus: 3aouHas

PabGouyasi nporpaMmma IuCUUIIMHBI

BOJIOITIOAT'OTOBKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.01

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

5 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

5 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

5 cemectp - 8 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

5 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

5 cemecTp - 124,2 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

5 cemecTp - 1,5 yaca;

BKJIIOYAS:
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

5 cemectp - 0,3 uaca;

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

= Bnageneyu BypakoB W.A.
HpeHOI[aBaTeJ]B * Mol ¢ WaenTudmKaTop R6e8dfb19-BurakovlA-87400e32 I/I.A BypaKOB
COI'TACOBAHO:
MNMognucaHo anekTpoHHoW nognuceio $rE0Y BO «HUY «M3U»
CseneHunn o enagensue L3N M3K
PykoBogutens manene Byparos V4.
06pa30BaTeJILHOI/I IIporpamMmabl NaeHTUdMKaTOP R6e8dfbl19-BurakovIA-87400e32 I/I.A. BypaKOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn

i

Bnaaeney

Poranee H.J1.

MM

WaenTndukatop

R618dc98f-RogalevND-c9225577

H./I. Poranes




1. HEJIM U BAJAYU OCBOEHM S TUCIHUAIIJINHBI
Leab ocBOeHUsT TUCHUIIMHBI. NU3YYCHUE OCHOBHBIX MMOHATHUN, TEXHOJOTUNA U 000PYAOBaHUS IJIs
HOJTrOTOBKH JO0OABOYHOM BO/IBI HA 0OBEKTAX SHEPTETUKH
3agaun QM CHMILINHBI
- 03HAaKOMJICHHE C TEXHOJIIOTUYECKUMH TIPOIIECCAMH U alliapaTaMu, HCIIOIb3yEeMbIMH ITPH
IOJrOTOBKE 100aBouHOM Boakl Ha TOC;
- (hopmupoBaHNE HABBIKOB IPUHUMATH U OOOCHOBBIBATh KOHKPETHBIC TEXHHUECKUE PEUICHUS TIPU
MIPOCKTUPOBAHUH M SKCIUTYaTaIllMd YCTAHOBOK IO OYMCTKE J00aBouHOM Boabl HA TOC.

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

Kon n HanmeHoBaHue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00y4YeHH s
KOMIIETeHI MU HHAUKATOPA JOCTHKEHHUSA
KOMIICTCHIINH

ITK-1 Cnocoben NJI-1nk-1 JemoncTpupyet 3HATh.
y4acTBOBATh B pa3padOTKe | CHOCOOHOCTh y4acTHsl B = OCHOBHBIC IIOKA3aTCIIH,
MPOEKTOB U KCIUTyaTallud | pa3paboTKe MPOEKTOB U XapaKTCPpU3YIOIHEC Ka9€CTBO BOAbI U UX
CUCTEM BOJIOTIOATOTOBKH, AKCILTyaTal[Mi CUCTEM M3MEHEHHE 10 CTYICHsAM 00pabOTKH MpH
TOIUIMBHOT'O XO34ICTBA U BOJIOIIOATOTOBKH, TOIIMBHOro | IIOATOTOBKE 1100aBOYHO BOJIBI;
MacJIOCHCTEM XO034MCTBAa U MAaCJIOCUCTEM - OCHOBHBIC (DH3HKO-XHMHYCCKHUE
SHEPIreTHYCCKUX OOBEKTOB | DHEPreTUUECKUX 0OBEKTOB POLECCHI MOATOTOBKH 100aBOYHOM BO/IBI

Ha TOC, TeXHOJOTHH U BUJIBI
000py1I0BaHUs, IPUMEHSIEMbIC B
BOJIOTIOJITOTOBKE B DHEPIeTHKE.

YMETh:
- IPUHUMATh KOHKPETHBIC
TEXHOJIOTUYECKUE PEIICHUS TIPU
MIPOCKTUPOBAHUHU M DKCILTyaTalliu
YCTaHOBOK TOJITOTOBKH J00aBOYHOM BOJIBI
Ha TOC.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHambHONW 00pa3oBaTelibHONW —Iporpamme
CoBpemeHHast TerioBast snekTpuueckas cranius (manee — OIIOI), nanpaienust moarorosku 13.03.01
TennosHepreTrka u TEIUIOTEXHUKA, YPOBEHb 00pa30BaHus: BhICIIee 00pa3oBaHue - OaKkaiaBpuar.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMEHHSIM:

- 3HaTh OCHOBBI BBICIIIEl MAaTEMaTUKU

- 3HaTh OCHOBBI MH()OPMAIIMOHHBIX TEXHOJIOTHI

- 3HaTh OCHOBBI (PU3UKH

- 3HaTb OCHOBBI XUMHUU

- 3HaTh OCHOBBI TEXHUYECKON TEPMOAMHAMUKHI

- 3HaTb OCHOBBI MaTepUAJIOBEICHMSI, TEXHOJIOTMY KOHCTPYKIIMOHHBIX MaTepHalIOB
- 3HaTh OCHOBBI THJPOTra30JuHAMUKU

- 3HaTh OCHOBBI 3KOJIOTUU

Pe3ynbrarhl 00yueHus, MOTy4EHHbIE IPYU OCBOEHUH UCUUIUIMHBI, HEOOXOIUMBI IPU BBITTOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue. 721 5 3.5 - 4.0 - - - 0.6 - 64 - Iloozomogka pacuemnpix 3adanuii: 3aganus
Hcnonb3oBaHKe BOJIBI OpPHEHTHPOBAHBI Ha PEIICHH MHUHU3a/1a4 110
Ha TOC. Tumnst tectaM Nel «KoHnenTparmmy, Ne2
IIPUPOJHBIX BOJ. «Mcnonp3oBanue Boasl Ha TOC», Ne3
TexHonoruyeckne «[Ipumecn 1 noKazaTeny KauyecTBa MPUPOIHBIX
[IOKa3aTesy KauecTBa Bo». CTyneHTaM HEOOXOJMMO IIOBTOPHUTH
BOJIBI TEOPETHUYECKHUI MaTepHal, pa3o0paTh MPHUMEPEI
11 Beenenue. 21.7 1 - 15 - - - 0.2 - 19 - peleHys 3a4a4 B TeCTaX, IPOBECTH PACUYETHI 110
Hcnons3oBanue BOIbI BapUaHTy 3a/laHMS.
Ha TOC Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
1.2 TeXHOIOTHYECKHE 21.7 1 - |05 - - - 0.2 - 20 - IToBropenue marepuana 1o recram Nel
MOKa3aTeJ N KauecTBa «Konnenrpanum», Ne2 «lcrons3oBanue BOIbI
BOJIBI Ha TOC», Ne3 «Ilpumecu u mokazaTenu
1.3 Turst 1 28.7 15 - 2 - - - 0.2 - 25 - KauecTBa NPUPOJHBIX BOID).
XapaKTepUCTUKH Ilooz0mogka pacuemuo-zpaguueckozo

MIPUPOJIHBIX BOJL

3adanusa: B paMkax pacueTHO-TpauIecKoro
3aJ]aHMA BBINOJIHACTCS pacdeT U
npoektupoBanue BITY. 3ananue BoinonHsercs
WHJIMBHUIyaJIbHO 110 BapuaHTaM. B kauecTBe Tem
3aJaHUsI IPUMEHSIOTCS CIIeTyIOIINe:
"Paccuntats cxemy BITY metonom
JIByXCTYIIEHYaTOI0 HOHHOTO 0OMeHa".
Ilo020mo6Ka K npaKmuyecKum 3aHANUAM:
Wzyuenne maTepuana mo paszgeny "Beenenue.
HWcnonp3oBanue Boast Ha TOC. Tunst
MIPUPOIHBIX BOJ. TEXHOJOTHYECKUE TOKA3aTEIH
Ka4gecTBa BOJBI" ITOJTOTOBKA K BHITOJIHCHHIO
3aJaHUH HA MPAKTUYECKUX 3aHATHIX.
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CamocmoamenbHoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JTOTIOJTHUTEIBHOTO MaTepraia o pasieiiaMm
"Benenne. Mcnons3oBanne Boasl Ha TOC.
Tunel npupoaHbIX BoA. TexHonornyeckue
IOKa3aTeau KayecTBa BOABI"

H3yuenue mamepuanos 1umepamypHulx
UCHOUHUKOB:

[1], 31-41

IIpenBapurenbHas
OYHCTKA BOJbI

27.7

15

0.2

25

2.1

IIpenBapurenbHas
OUYHCTKA BOJBI

27.7

15

0.2

25

Iloozomoeka K npaKmuuecKum 3aHAMUAM:
W3yueHnne marepuana no pasueny
"[IpenBapuTenbHast OUUCTKA BOABI" MOJATOTOBKA
K BBITIOJIHEHUIO 33aJJaHUI Ha TPAKTUUECKHUX
3aHATHUIX

Ilodzomoeka K nabopamopnoit padome: Jns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
Nel u Ne2 HeoOX0IMMO TIpEIBAPUTEIHHO
H3YYUTH TEMY U 32]1a4H BHIITOIHCHHS
nmabopaTopHO paboTEL, a Tak XKe U3YIUTh
BOTIPOCHI BAPHAHTOB 00Pa0OTKH pe3yIbTaTOB
0 U3y4yeHHoMy B pazzene "[IpenBapurensHas
OYNCTKa BOABI" MaTepuay.
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"IIpenBapuTenbHas 04UCTKa BOABI"
Iloozomogka pacuemnvix 3a0anuii: 3a1aHus
OpHEHTHUPOBAHBI Ha PEIICHUS MIUHU3a1a4 110
tectaM Ne 4 "Koarymsiuus", NeS "Koarymsius u
m3BecTkoBaHue", Ne6 "OcBeTINTEILHEIC
¢mwreTper". CTyaeHTaM He0OXO0AUMO MTOBTOPUTH
TEOPETHUYCCKHIA MaTepHal, pa3o0opaTh MPUMEPHI
pelIeHus 331249 B TECTaX, IPOBECTH PACUYETHI IO
BapUaHTY 3aJaHMsI.

H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:

[3], 7-30

ObecconnBanue

13.2

15

15

0.2

10

Iloozomoeka K npaxKkmudecCKum 3anamuiam.

3.1

O06paboTka BOABI

13.2

15

15

0.2

10

N3yueHnue marepuana o pasaeny




METOIOM HOHHOIO
oOmeHa

"O6GecconuBanue" MOATOTOBKA K BBIIOJHEHHUIO
3aJJaHUi Ha MPAKTUYCCKUX 3aHATHUIX.
Iloozomoeska pacuemmusix 3ad0anuii: 3anaHus
OpMEHTHUPOBAHBI Ha PEIICHNS MIUHN3aa4 110
tectaM Ne7 "OcHoOBBEI HOHHOTO 0OMeHa", Ne&
"Ob6opynoBarre HOHHOTO 0OMeHa", Ne9
"TexHonoruu HOHHOTO oOMeHa". CTyneHTaM
HE00XOIUMO TOBTOPUTH TEOPETUICCKHUN
MaTepHal, pa3o0paTh MPUMEPHI PEIICHHUS 3a1a9
B TECTaX, MPOBECTH PACUCTHI 10 BAPUAHTY
3a1aHMs.

Iloozomoska K 1abopamopnoii pabome:
IMoxroToBka K 1abopatopHbiM pabotam NeNe3-
5. JI7s1 BBITIONTHEHU 3aJaHUH 1o 1abopaTopHOH
paboTe HEOOXOJUMO TPEABAPUTEIBHO U3YUUTh
TEMY U 3a[1a9{ BBIITOTHEHHUS JIA00OPaTOPHOH
paboTEHI, a Tak XKe U3YIUTh BOMIPOCH BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paszgene "OOpaboTka BOIBI METOIOM HOHHOTO
oOMeHa" mMarepuaiy.

Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"Ob6ecconuBanue"

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[2], 5-12
4 V naneHue n3 BOABI 11.0 15 15 0.5 7.5 Camocmoamenvhoe uzyuenue
PacTBOPHMBIX ra3oB meopemuueckozo mamepuana: VIzyuenue
4.1 VY nanenue u3 BOABI 11.0 1.5 15 0.5 7.5 JIOTIOJTHUTENBHOTO MaTepraa o pasjaeiry

PaCcTBOPHUMBIX Ia30B

"V naneHue u3 BOJibl pACTBOPUMBIX I'a30B"
Iloozomoeka pacuemmusix 3ad0anuii: 3anaHus
OPHUEHTUPOBAHBI HA PELICHUS] MUHHM3a/1a4 110
tectaM NelQ "MemOpaHHBIE METOABI OYHCTKH
Boabl", Nell "V nanenue u3 BoabI
pacTBopeHHBIX ra3oB". CTyJeHTaM HE00X0IUMO
MTOBTOPUTH TEOPETUIECKUIN MaTepuall,
pazo0paTh IpUMEpPHI PEIIeHHs 3a1a4 B TECTax,
MIPOBECTH PacUYEThl IO BAPUAHTY 3aJaHMsI.
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IToozomoeka Kk mekywemy KOHmMpoJiio:
W3yueHue JOMOTHUTEIEHOTO MaTeprana Jyis
MOJITOTOBKH K TECTUPOBAHMIO IO TEMaM:

"V naneHne u3 BOABI paCTBOPEHHBIX I'a30B"
H3yuenue mamepuanos 1umepamypHblx
UCHOYHUKOG:

[4], 70-85
3adeT ¢ OLIEHKOH 20.0 - - - - - 0.3 - 17.7
Bcero 3a cemectp 144.0 8.0 - 8.0 - 15 0.3 106.5 17.7
Hroro 3a cemecTp 144.0 8.0 - 8.0 2 15 0.3 124.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padora; TK — Texymumii kKoHTposb; [TA — npomexxyrounas

arrecranusa




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.

4. Yoanenue uz 600vl pacmeopumbslx cad306

4.1. Y nanenuie u3 BOAbI pACTBOPUMBIX T'a30B

[Tpomieccer abcopbumu U gecopOuuu ra3oB. TexHoJOrus Aea’palddl BOABL. TeXHOJIOTHS
JnexkapOOHU3aluK BOJbI. XUMHYECKHE METOJbl yJaJeHHs U3 BOAbl KOPPO3HOHHO-arpecCHUBHBIX
ra3oB. Katanutuueckoe ynaneHue KMCIopoa.



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

1. OteHka u pacueT TeXHOJOTUUECKHX MoKa3aTenei H-kaTHoHuTHOTO GUiIbTpa 1Mo TaHHBIM
SKCIUTyaTaluu;

. IIpou3BOUTENIBHOCTh BOAOMOATOTOBUTENIbHOM ycTaHOBKH Ha TOC;

. [Tokazarenu kadecTBa MPUPOIHBIX BOJ BOJBI U CIIOCOOBI BRIPAKECHHUS KOHIICHTPAIIUH;

. [lokazarenu kauecTBa BOJbI MOCJE KOATYJISIIUU B OCBETIUTEIIE;

. [TokazaTenu kayecTBa BOBI M1OCIIE KOATYJISIIIUU U U3BECTKOBAHUS B OCBETIUTEIIE;

. Beibop ocBernurens;

. Be16op THImopa3smMepoB 1 KOJIMYECTBA OCBETIUTEIBHBIX (PHIILTPOB;

. Pacyer ycranoBku Na-KaTHOHUPOBAHUS JJIsl IOJIUTKHU TEILIOCETH;

. I3MeHeHrne nOHHOTO COoCcTaBa BOJBI 110 CTYIEHSIM MPH 00€CCOIMBAHIHA METOJIOM HOHHOTO
obMeHa;

10. Be16op Tumopasmepa 1 KOJIM4eCTBA HOHUTHBIX (PHIIBTPOB IO CTYIEHSIM TPU
00eccoMMBaHUU METOJJOM HOHHOTO 0OMEHa;

11. BeiOop XxapakTepucTHK Hacoca-103aTopa B cxeme H-kaTHoHUpOBaHUS IS
MIPUTOTOBJICHHS PEreHEPAIIIOHHOTO PACTBOPA KUCIOTHI,

12. HeiiTpanuzanusi CTOYHBIX BOJ 00€CCOJIMBAIOIIEN YCTAaHOBKHU.

O 01O L B W

3.4. Tembl 1a60paTOPHBIX PadoT

1. Ounctka BOJbI B (PUIBTPE CMEIIAHHOTO JACHCTBUS;

2. Onrumu3anus pabotsl H-katnonutHoro GuibsTpa;

3. IIpenBapurensHas 0OpabOTKa B OCBETIUTENE Al KOATYJIALUU U U3BECTKOBAHUS;
4. OnTuMu3anyst paboThI IETIOYKH HOHUTHBIX (DUITBTPOB;

5. Ounctka Bojbl B Na-KaTHOHUTHOM (PUIIBTPE;

6. DKCIUTyaTanusi OJJHOKaMEPHOTO OCBETJIMTEIILHOTO (PHIIbTpA.

3.5 KoncyabTauuu

N

3.
4.

[pynnoewle koncyremavuu no pasoeaam oucyuniunsl (I°'K)

OO6cyxxnenre MatepuasoB 1o keiicam pasnena "Beenenue. Mcnonb3oBanue Bojsl Ha TOC.
Tune! npupoaHbIX BoA. TexHogornyeckre noka3arean KauecTsa Boibl"

OO6cyxxnenne MaTepualioB 1o kKeiicam paszaena "l[IpenBapurenbHas O4YUCTKA BOIBI"
OO6cyxaeHne MatepuaioB o kelicam paszzaena "ObecconuBanue"

OO6cyxnenre MaTepralioB 1o Keiicam pasjena "Y naneHue u3 BoJIbl paCTBOPUMBIX ra3oB"

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



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

Howmep paznena
JTVCIUIUTUHBI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

3aruraHupPOBaHHBIE PE3YJIbTAThl OOYYECHHS 0 TUCIUTUINHE Konasl
(B COOTBETCTBUH C pa3ieiioM 1) HMHJIUKaTOpOB COOT]::;CIT ;3 e
1]12]3]4
3HaTh:
OCHOBHBIC (DU3UKO-XUMHUYECKHE MTPOIIECCHI TOATOTOBKH Tectuposanue/Koarynsuus; Koarymnsmus u
nob6aBouHoi Boabl Ha TOC, TEXHOIOTUHU U BUJIBI u3BecTkoBanue; OCBETIUTEIbHBIC (QUITBTPHI
00opynoBaHus, MPUMEHSIEMBIE B BOJOIIOATOTOBKE B TecTHpoBanKe/OCHOBE HOHHOTO 0GMEHA;
IHEPTETHIe W-1nka + |+ O0opymoBaHre HOHHOTO 0OMeHa; TeXHOIOruH
HOHHOI'0 0OMeHa
TectupoBanue/[Ipumecn u moka3aTeny KauecTBa
MIPUPOJTHBIX BOJT
OCHOBHBIE TTOKA3aTENH, XapaKTEPU3YIOLIHE KaueCTBO BOIbI TecrupoBanue/Konnenrpanun; Vcrmonp3oBanue
U UX U3MEHEHHUE o cTyneHsaM o0pabotku nmpu noaroroBke | MJI-1nk-1 + BoJbI HA TOC
JI00aBOYHOM BOJIBI
YMeThb:
MIPUHUMATh KOHKPETHBIE TEXHOJOTUYECKHUE PEIICHUS TTPH Tectuposanue/Konuenrpanuu; Mcnonas3oBanue
MIPOEKTUPOBAHUU U SKCIUTYyaTallUd YCTAHOBOK MOJATOTOBKHU Boawl HAa TOC
n00aBouHO# Boasl Ha TOC WM-1kc +

TectupoBanue/IIpumecu 1 nokasarenu KauecTna
IIPUPOJHBIX BOJ
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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. Koarymsimmst; Koarymsinus u n3sectkoBanue; OcBernurensbabie puinbTpsl (TectupoBanue)
2. Konnenrpanuu; Mcnons3oanue Boapl Ha TOC (TectupoBanue)
3. OcHoBbl HOHHOTO 00OMeHa; OOopymOBaHNE HOHHOTO 0OMeHa; TexXHOIOTHU HOHHOTO OOMEeHa
(TectupoBanue)
4. Ilpumecu u nokasareiau kauecTBa npupoHbix Boa (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIIIHNHBI SABJIACTCA ITPUIIOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nos)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABIISIFOLIUX.

B auniom BBICTaBIISIETCS OLIEHKA 32 5 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIEe M JIEKTPOHHbIE U3AHUA:

1. Konsinos A.C. , JIaBeirun B.M. , OukoB B.®. - "Bogonoaroroska B 3HepreTuke”,
WznarensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (310 c.)
http://e.lanbook.com/books/element.php?pll_id=72208;

2. Iunbmukos, A. I1. OgucTtka BoJabl METOOM (PUIBTPOBAHUS : YUeOHOE MOCOOHE MO TUCITUTIIINHE
"XMMHUKO-TEXHOJIOTHYECKHE TIPOIECCHI, allapaThl U PeKUMBI'" JIJIs1 By30B 110 HAPaBICHUIO
"Ternosnepreruka" / A. I1. ITunbmukoB, Mock. suepr. un-t (MOU TY) . — M. : U3n-Bo MOU,
2004 . — 64 c. - ISBN 5-7046-1157-5 .;

3. [IpeaBapuTenbHasi OUMCTKA BOJIBI B CX€MaX BOJOMOATOTOBKH : Y4eOHOe mocodue mo
nucuurniauHaM "Boaonoaroroska", " XUMHKO-TEXHOIOTUUECKHE MPOLECCHI, allllapaThl U PEXUMBI",
no Hanpasiennio "Termosnepreruka” / A. B. bornosckuii, A. C. Konsuios, B. @. Oukos, u 1p.,
Mock. suepr. ua-T (MOU TY) . — M. : Uzn-Bo MDU, 2002 . — 79 c. - ISBN 5-7046-0864-7 .;

4. Crepman, JI. C. ®usndeckue 1 XUMHIECKUE METOIbI 00paboTku Boabl Ha TOC : yueOHUK aJis
BY30B 10 cnenuaiabHocTH "Ternossie anextpudeckue ctanuuu” / JI. C. Crepman, B. H.
[ToxpoBckwii . — M. : DHeproaromuszaar, 1991 . — 328 c¢. - ISBN 5-283-00041-9 ..

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:

1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;
2. Maitna BuneokondepeHiuu.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. Ba3za naHHbIX )KypHasuoB m3nareabcrBa Elsevier - https://www.sciencedirect.com/

5. DJeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

6. ba3a nannbix Web of Science - http://webofscience.com/

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

8. HannoHasibHasi 3JIeKTPOHHAs1 oubmoTeKa - https://rusneb.ru/

9. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

10. Kypnaua Science - https://www.sciencemag.org/

11. DnexkrponHas oudmoreka MIOU (b MOMH) - http://elib.mpei.ru/login.php

12. IlopTan oTKpBITHIX TaHHBIX Poccuiickoii ®enepanun - https://data.gov.ru

13. ba3a oTKpbITHIX JaHHBIX MHUHUCTEPCTBA TPYAa U COUUANbHOM 3aUThI PD -
https://rosmintrud.ru/opendata

14. ba3a oTKPBITHIX JaHHBIX NPO(eCcCHOHAIBHBIX CTAHAApTOB MUHNCTEPCTBA TPYAA U
conuaabHoi 3aumthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

15. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUYECKOro pa3putust P@ -
http://www.economy.gov.ru

16. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

17. dnexTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

18. HanmoHaIbHbBIi MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
19. OTkpbITas yHuBepcuterckas nnpopmannonnas cucrema «POCCHS -
https://uisrussia.msu.ru

20. O¢unuanbuelii caiiT MUHICTEPCTBA HAYKHU U Bbiciiero oopasoBanus Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

21. Opununanbublii caiiT @eepaabHOI CJIyKObI 10 HA30PY B cepe 00pa30BaHUs M HAYKH -
https://obrnadzor

22. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanue’ - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomenmeHus Homep aynutopumn, OcHamenne
HAHMeHOBaHHe
VY4ebHble ayIUTOPUH XK-417/6, benas CTOJI KOMIIBIOTEPHBIH, 1OCKa NHTEPAKTUBHAS,
JUISI IPOBEJICHUS MYyJIbTUMEANIHAS KOMITBIOTEpHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIMOHHBIX 3aHATHH 1 CTYIUs MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTED
TEKYILEro KOHTPOJIA IIEPCOHAIBHBIN
XK-417/7, CeroBas CTYJI, KOMIIBIOTEPHAsI CETh C BBIXOJOM B
4yepHas CTyIHs WuTepHet, MUKPO(OH, MyTbTUMEIUITHBIN

MIPOEKTOP, FKpaH, 000pya0BaHUE
CTeIUaTU3UPOBAHHOE, KOMITBIOTED

MIEPCOHAJIbHBIN
VY4eOHble ayIUTOPHH K-417/1, CTOJI IPENO0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
JUISL TIPOBEJICHUS Kommprorepusii | mkad as JOKYMEHTOB, mKad I Ok b, CTOJ
MPAKTUYECKUX 3aHITUH, knacc UJ10 MMMCbMEHHBIN, KOMIIBIOTEPHAsL CETh C BBIXOJOM B
KP u KII NuTtepHeT, nocka MapkepHasi epeIBHKHas,

KOMIIBIOTEP NMEPCOHAIBHBIN, IPUHTED,
KOHJUITMOHEP, CTEH1 MH(OPMaIlMOHHBIN
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VYueOHbIC ayAUTOPUN XK-417/1, CTOJI TIPENO/IaBaTEIs, CTOJI KOMITBIOTEPHBIH,

JUTSl IPOBEICHUS Kowmmbrotepasiii | mkad 11t TOKyMEHTOB, mKad IS OJEXKIbI, CTOI
MPOMEKYTOYHOM kinacc UJ1O MUCbMEHHBIN, KOMIIBIOTEPHAS CETh C BBIXOJIOM B
aTTecTalluu WNurtepHert, 1ocka MapKkepHasi epeIBUKHAs,

KOMITBIOTEP MEPCOHAIbHBINA, TPUHTED,
KOHIMIIMOHEP, CTeH]] MH(OPMAITMOHHBII

ITomemenus ns HTB-303, CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJI TUCbMEHHBIH,
CaMOCTOSTEIIBHOU KommnsrorepHslii BEILIAJIKA JUIS OZIEKIbI, KOMIIBIOTEPHAS CETh C
paboThl YUTANbHBINA 3all BBIXOJ0M B UHTEpHET, KOMITBIOTEP
MePCOHANIbHBIN, TPUHTEP, KOHIUIIUOHED
ITomemenus s 2K-2000, CTOJ1, CTYJI, KOMIBIOTEP NEPCOHAIBHBIMH,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIULIUOHEP
120101(6;
ITomemenus s K-417 /2a, CTEJUIaX I XPAaHEHUS UHBEHTAaps, DKpaH,
XxpaHeHust odopynoBanusi | Ilomemienue ns YKa3Ka, apXUBHBIE IOKYMEHTBI, TUIIJIOMHbBIE U
1 yu4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE€ pa0OTHI CTYJIEHTOB, KAHIICISIPCKUI

IIPUHAJUIEKHOCTH, CIOPTUBHBIA HHBEHTAph,
XO03MCTBEHHBI NHBEHTAPh, 3allaCHbIC
KOMILJIEKTYIOLIME JUIs1 000pyJOBAHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

Bopomnoaroroska

(Ha3BaHME AUCIMILIMHBI)

5 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Konnenrpanuu; UcnonszoBanue Boabl Ha TOC (TectupoBanue)

[Tpumecu n nokazarenu kauecTBa npupoaHbIx BoJ (TectupoBanue)
Koarymsus; Koarynsiuus u n3BectkoBanue; Ocsernurensusie GuibTpsl (TectupoBanme)
OcHoBBI HOHHOTO 00MeHa; O0opyA0BaHNE HOHHOTO 0OMeHa; TeXHOIornn HOHHOTO OOMeHa

(TectupoBanue)

Buja npomexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunekc KM- | KM- | KM- | KM-
Howmep Pa3gen nucuuInInHbL KM: 1 2 3 4
pasjena Al et Henens 5 9 12 15
KM:
BBenenne. Ucnonp3oBanue Boasl Ha TOC. Tumel
1 MPUPOIHBIX BOA. TeXHOIOTHYECKHE TTOKA3aTe Il KaueCTBa
BOJBI
1.1 Beenenune. Ucnonn3oBanue Boasl Ha TOC +
1.2 TexHONIOrNUECKHE TTOKA3aTENN KAY€CTBA BOIbI +
1.3 TUIBI 1 XapaKTEPUCTUKH MTPUPOIHBIX BOJT +
2 [TpenBapuTenbHas OYNCTKA BOJIBI
2.1 IIpenBapuTesbHAsE OYUCTKA BOJBI + + +
3 O0ecconnBanne
3.1 O06paboTka BOJbI METOJIOM HOHHOTO OOMEHa + + +
4 Y nanenue 3 BOJABI pAaCTBOPUMBIX T'a30B
41 Y nanenue 3 BOABI pACTBOPUMBIX T'a30B + +
Bec KM, %: | 25 25 25 25

14




