MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOI NporpamMmbl: CHUCTEMBI TENJI0IHEPTrOCHAOKEHUS TOPOI0B
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
OCHOBBI BOAOIIOJAI'OTOBKH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHO LI €HU

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.02

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

BKJIIOYasi:
KontpoabsHnas padora
KoJss1okBHYM

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

5 cemectp - 0,3 uaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K

= Bnageney, HuknTrHa W.C.

[IpenoaBaTenn * Mol ¢ [T — RbOefcbbb-NiKitinals-01331b90 N.C. Huxurtuna

COI'TACOBAHO:
PyKOBOI[I/ITe.]—H) MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
o CseneHva o snagensuye L3N M3K
06pa3OBaTeJ'ILHOI/I Bnagenes, Tawo ET.
HpOFpaMMBI WaenTudmKaTop R913dalfa-GashoYG-ebOefeld E.F. FaH_IO

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

o o CeeneHuna o enagensue L3N M3KU
3aBeﬂy10vaH BBIITYCKaromen Bnageneu flBopoBCKmiA 10.B. 10.B. .
Ka(bez[pOI/I WaeHTUdMKaTOp H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I




1. IEJIX U 3AJTIAYN OCBOEHUSA JUCHUIIJIMHBI

Iesab ocBOEHHS] THMCUMILINHBI. H3y9€HHE OCHOBHBIX MOHSTHH, TEXHOJIOTHH M 000PYIOBaHUS IS

HOJATrOTOBKH J00aBOYHOM BOABI HA 00BEKTAX SHEPTETUKH.
3amauu IMCHMILIHHBI

- OCBOCHHE TEXHOJOTHYECKUX MPOIECCOB, UCIIOIB3YEMBIX IPH MOATOTOBKE J00ABOYHON BOJBI HA

TG,

- IpUOOpeTeHNE HABBIKOB MPUHATHS U 000CHOBAHUS KOHKPETHBIX TEXHUYECKUX PEIICHUH MpH
IPOEKTUPOBAHUH U IKCIUIyaTallMM YCTAaHOBOK IO OUMCTKE 100aBouHOU BoJbl HA TOC.

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

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

I1K-1 Cniocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
JKCIUTyaTallii 0OBEKTOB
TEIUIOPHEPTETHKH U
TETJIOTEXHUKHU

U JI-2nk-1 [IpuauMaet yuactue
B pa3paloTke
NPUHLIUIHATIBHBIX CXEM U
00opymoBaHus 1JiE 00bEKTOB
TEIUIO3HEPIreTUKH U
TEIIOTEXHUKHU

3HaTh:

- OCHOBHBIE NPOLIECCHI, TEXHOJIOTUH U
BU/IbI 000PYAOBaHUS, IPUMEHSIEMBIC B
BOJIONOATOTOBKE, UX 00J1aCTH PUMEHEHUS
Y Ha3HAYCHUE;

- TUIIOBBIE CXEMBI CUCTEM
BOJIOIIOJIFOTOBKU, UX OCOOCHHOCTH,
JIOCTOMHCTBA U HEJOCTaTKU;

- OCHOBHBbIE I1OKa3aTely,
XapaKTEPU3YIOIIHE KaYeCTBO BOJBI U UX
M3MEHEHHUE IO CTYyINEeHsIM 00paboTKU Ha
YCTAHOBKE ITOATOTOBKH JJ00ABOYHOMN BOJIBI;
- OCHOBHBIE OIIPENIEICHUS U
3aKOHOMEPHOCTH, OTHOCSALINECS K
BOJIONOJTOTOBKE.

YMETB:
- IPUHAMATh KOHKPETHBIE

TEXHOJIOTUYECKHE PEIICHUS TIPH
MPOEKTUPOBAHUHU U IKCILTyaTallMH
YCTAaHOBOK TIOJITOTOBKH JJOOABOYHOM BOJIBI
Ha TOC.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumnirHa OTHOCUTCS. K OCHOBHOU IpodeccnoHaibHOM 0O0pa3zoBareiabHOi nporpamme CUcTeMbl

TETJIOOHEPTrOCHAOKEHUS

ropogoB (mamee —  OIIOII),

HampaBieHus noxaroropkn  13.03.01

TCHJ’IOSHCpFCTI/IKa " TCIJIOTCXHHUKA, YPOBCHb 06pa3OBaHI/I}IZ BBICIICC O6p8.30BaHI/IC - 6aKaJ'IaBpI/IaT.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTb OCHOBBI MaTEMAaTUKHU

- 3HaTh OCHOBBI HH(POPMAIIMOHHBIX TEXHOJIOTUI
- 3HaTh OCHOBBI (PU3UKH

- 3HaThb OCHOBbI XUMHHN

- 3HaTh OCHOBBI TEXHUYECKOM TCPMOANHAMHUKN
- 3HaTb OCHOBEI TUCHUIIJIMHBI MAaTCPHUATIOBECACHUEC, TEXHOJIOTMH KOHCTPYKIIMOHHBIX MaTCPpHUAIOB
- 3HAaTb OCHOBBI THAPOTa30AINHAMHUKN




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC TPpHU OCBOCHUU JUCHUIIIINHBI, HGOGXOI[I/IMBI IIpU BbIIIOJITHCHHUN
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTb JUCHIUIUIMHBI COCTABIISIET 3 3a4€THBIX equHMIIbI, 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 Hcnons3oBanue BOIbI 24 5 10 4 - - - - - - 10 - CamocmoamensHoe usyuenue
Ha TOC. meopemuueckozo mamepuana: N3ydenne
TexHOIOTHYECKHE JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
MOKa3aTeIM KayecTBa "Hcnonb3oBanue Bojabl Ha TOC.
BOJIbI. XapaKTePUCTHKA TexHOIOrMYECKUE MOKA3ATEIH Ka4eCTBA BOIBI.
IIPUPOJHBIX BOJ XapakTepucTUKa NIPUPOIHBIX BOA"
1.1 Bsenenue. 4 2 - - - - - - - 2 - H3yuenue mamepuanos iumepamypHnuvix
Hcnonp3oBaHue BOABI UCHOYHUKOB:
Ha TOC [3], cTp.3-10
1.2 TeXHOIOTHYECKIEe 12 4 4 - - - - - - 4 - [4], cTp. 5-11, cTp. 31-47
MOKa3aTeH KayecTBa
BOJIBI
1.3 Tune! u 8 4 - - - - - - - 4 -
XapaKTePUCTHKH
MPUPOHBIX BOJ
2 [IpenBaputensHas 10 2 4 - - - - - - 4 - Ilodzomoeka pacuemno-zpaguueckozo
OYHUCTKA BOJIBI 3adanusn: 3a1aHNE BIMOJIHACTCS
2.1 IIpenBaputensHast 10 2 4 - - - - - - 4 - WHAMBHIYaNbHO IO BapuaHTaM. PacueTHoe

OYHCTKA BOJbI

3aJ[aHKE BBIMOJIHICTCSA B (JOPME JOMAIITHETO
3aganus. Bemmoanuts: 1. Pacuer
MIPOU3BOUTEIHHOCTH BOJIOMOATOTOBUTEIBHOM
yctaHoBKH. 2. PacueT TpeOyeMoro Koim4ecTsa
U OTpEeJIeTICHIE THIIOPA3MEPOB 000PYAOBaAHHS
IpeJBapUTEIbHON OYUCTKU BOJBL. 3. Pacuer
TpeOyeMOoro KOJIMYEeCTBA U ONPEICIICHUE
TUTIOPa3MEPOB HOHOOOMEHHOTO 000PYIOBaHUS.
4. OnpenencHrue 00bEMOB CTOYHBIX BOJIBI
BOJIONIOJITOTOBUTEJILHON YCTaHOBKH. B KauecTse

5




HCXOJIHBIX TAHHBIX UCIIOJIL3YETCS: TapaMeTPhI
TOC (maBneHue u TeMneparypa oCTporo napa,
HOMHUHAJIbHAS] MOIIHOCTh SHEPro0JIOKa,
KOJIMYECTBO YHEPTOOJIOKOB, MECTO COOPYKEHHS
T3C) MuHIMaNBHEIH 00BEM pacueTHO-
MOSICHUTENHHOH 3armmcku — 15 ctp. Cpoxk
BBINIOJIHEHUSI paCUETHOTO 3a7aHus 12 Heaenb.
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
HEO0XOIUMO TPEABAPUTEIHLHO U3YIUTh TEMY H
3aJ1a4M BBITIOJHEHHMS JTAOOpaTOpHOIl paboThl, a
TaK K€ U3Y4YUTh BOIIPOCHI BAPUAHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paznene "llpenBapurenbHasi OUUCTKA BOJBI"
MaTepHany.

CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaeiry
"[IpenBaputenbHas O4UCTKa BOAbI"

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[2], cTp.23-67
[4], cTp. 48-103

3 O0paboTKa BOIBI 26 12 10
METOAOM MOHHOI'O
obmMeHa
3.1 O0paboTKa BOIBI 26 12 10

METOZ0M HOHHOT'O
obOMeHa

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITIOJTHEH U 33/IaHUH 10 TabopaTopHoi paboTe
HEO0XOIMMO NPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4¥ BBITIOJHEHUS 1abopaTOpHO# paboTsl, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paszgene "OOpaboTka BOIBI METOIOM HOHHOTO
oOMeHa" Marepuay.

Camocmoamenvnoe uzyuenue
meopemuuecko20 mamepuana: zyueHue
JIOTIOJTHUTEIBHOTO MaTepraia o pas3aeny
"O6paboTKa BOJBI METOIOM HOHHOTO 0OMeHa"
H3yuenue mamepuanos nunmepamypHuvix
UCMOYHUKOB:

[1], cTp. 5-16
[4], ctp. 104-166




4 MeMOpaHHBIE METOBI 16 4 2 - - 10 - Camocmosamenvhoe usyuenue
OYHCTKH BOJIBI meopemuueckozo mamepuana: V13ydcHue
4.1 MeMmOpaHHBIC METOJIBI 16 4 2 - - 10 - JIOTIOJTHUTEILHOTO MaTepuana o pa3aeny
OYHCTKHU BOJBI "MemOpaHHBIE METOIBI OYUCTKH BOJIBI"
H3yuenue mamepuanos iumepamypHbix
UCHOYHUKOS:
[4], cTp. 167-181
5 VnaneHue u3 BOABI 6 2 - - - 4 - Iloozomoeka Kk nadopamopnoii pavome: J1ns
PacTBOPUMBIX ra30B BEITIOJTHEHUS 3aJaHUH TI0 JTabopaTopHOH paboTe
5.1 VY nanenne u3 BOABI 6 2 - - - 4 - HEOOXOANMO TPEIBAPUTENBEHO U3YIHTh TEMY 1
PacTBOPUMBIX ra30B 3aJ1aud BBITIOJHEHUS JTaO0OPaTOPHON paboThI, a
TakK K¢ I/ISy’-II/ITb BOHpOCLI BapI/IaHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
paszgene "V naneHue u3 BOJbI paCTBOPUMBIX
ra3zoB" Marepuany.
Camocmosamenbroe uzyueHnue
meopemuyueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"V naneHue u3 BOJbl paCTBOPUMBIX I'a30B"
H3yuenue mamepuanos iumepamypHblx
UCHOYHUKOS:
[4], ctp. 182-209
6 DKOJIOTHYECKHE 8 2 2 - - 4 - Iloozomogka K meKywemy KOHmMpoJiio:
ACTIEKThI PA3IMIHBIX IToBTOpEHHE N3YUYEHHOI'O MaTepHaa o
TEXHOJIOTHH 00paboTKU MIpOIiIeHHBIM pa3zenaM. 3amTa JJabopaTOPHBIX
BOJIBI pabot. 3ammTa pacueTHOTO 3a/IaHusl.
6.1 DKOJIOTHYECKHE 8 2 2 - - 4 - Camocmosmenbroe uzyueHnue
ACTIEKThI PA3IMIHBIX meopemuyueckozo mamepuana: Vzyuenue
TEXHOJIOTHH 00paboTKU JIOTIONTHUTEIHHOTO MaTepralia o pasaery
BOJIBI "DKOJIOTUYECKUE ACTIEKTHI PA3IMUHBIX
TEXHOJIOTHI 00paboTKH BOIIBI"
3a4er ¢ OLEHKOU 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 — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM
muctutuael; CP — camocrosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texkymmii koHTpoib; [TA — mpomexyTouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ucnonwvszosanue 600wt ha TOC. Texnono2uueckue nokazamenyu kaiecmed 6000bl.
Xapaxkmepucmuka npupooHslx 600

1.1. Beegenue. Ucnonb3oBauue 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.

1.2. TexHonorn4yeckue Moka3aTes KayecTBa BOIbI
Kectkoctb, mienoyHoctb, pH, OKHCISIEMOCTb, KOHUEHTpAlUsi HOHOB, KOHILIEHTpaUUs TIpy-
00IMCTIEPCHBIX MTPUMECEH, CyXO0il OCTAaTOK, MTPOKAJICHHBIM OCTATOK.

1.3. Tumnbl ¥ XapaKTEPUCTUKHU MPUPOIHBIX BO

[Ipumecn M e€CTeCTBEHHBIM XUMUYECKUA COCTAB MOBEPXHOCTHBIX M IMOI3EMHBIX IMPUPOJIHBIX
BOJ. 3arpsi3HEHHUE IMPUPOJHBIX BOJOEMOB CTOKAMHU IMPOMBIIIIEHHBIX, CEIbCKOXO35HCTBEHHBIX U
KOMMYHaJIbHBIX MPEATPUSITHI.

2. Ilpedsapumenvras ouucmra 600bl

2.1. IlpeaBapurenbHasi O4MCTKA BOJIBI

DU3UKO-XUMHUYECKUE MPOLECCHl, IPOTEKAKIUe B BOAE MpHU Koaryusauuu. l3MeHeHue
XMMHYECKOIO0 COCTaBa BOJbI IpU Koaryysinuu. [IpuHOUMIIMAIbHBIE TEXHOJIOTMYECKHE CXEMBI
KOaryJsIIMOHHBIX YCTAaHOBOK. XMMHMYECKUE PEaKLUH, MPOTEKAIOLIUE IIPU U3BECTKOBAHUMU BOJBI.
[TpyHUMNIMATbHBIE TEXHOJOTMYECKUE CXEMbl YCTAHOBOK JJii 00pabOTKM BOJBI METOJlaMu
ocaxeHus. OcBeruTenbHble (UIBTPHl HACBIIHOIO W HaMbIBHOro Ttuma. TpeOoBaHus,
npeabSBIIsieMble K QHIBTPYIOIIUM MaTepraiaM sl GUIBTPOB HACKIITHOTO U HAMBIBHOTO THIIA.

3. Obpabomka 600bl MemMOOOM UOHHO20 0OMEHA

3.1. O6paboTka BOABI METOAOM HOHHOTO OOMEHA

HMoHoOOMEHHBIE MaTepualibl, IpPUMEHSAEMble Ha BOJOMOJATOTOBUTENIBHBIX YCTaHOBKAaX.
OcHOBHBIE  3aKOHOMEPHOCTH  HMOHHOrOo oOmeHa. TexHosorus  KaTHOHMpoBaHUS. Na-
KaTHOHUpoBaHue. H-kaTmoHupoBaHue. TeXHOJIOrMs HMOHUTHOTO (XMMHMYECKOTr0) 00ECcCONMBaHUS
Boabl. Ilponeccsl mnocnenosarensHoro H-OH-nonupoBanusi Bozasl. [IpuHIMNMAIbHBIE CXEMBI
MOHUTHOTO 00€cCONMBaHMUs BOABI C OJHOW M HECKOJBKHMH CTyneHsMHU paznenbHoro H-OH-
nonupoBanus. Ilpomecc coBmectHoro H-OH-nonupoBanuss Boasl. Konctpykunuun OCI c
pereHepanyell BHyTpU U BHe Kopiryca (puibTpa. TexHOJOrHsi BRIHOCHOW pereHepanuu.

4. Membpartvie Memoovl OYUCKU 800bl

4.1. MemOpaHHbIE METOBI OYHCTKH BOJIBI

OcoOeHHOCTH HOHHOTO 0OMEHa U MPOIIECCOB B HOHOOOMEHHBIX MeMOpaHax.. [IpuHiMnuansHble
CXEMBI JIEKTPOIUANU3HbIX anmaparoB. [[uanus. ObpatHblii ocmoc. [Iporeccsl, mporekaromye B
yCTaHOBKAaX. XapakTepUCTUKHM MeMOpaH. TpeOoBaHus K KadecTBY MCXOJHOH  BOJBI,
o0OpabaTbIiBaeMOil MEMOpPaHHBIMH CITIOCOOAMHU.

5. Yoanenue uz 600vl pacmeopumbsblx 2a3o6

5.1. Y anenue u3 Bo/bl paCTBOPUMBIX I'a30B



[Tporteccyt abcopbuuu U jaecopOIuu Ta3oB. TexHOOTHsS Jea’paliil BOJBL. TeXHOIOTHS
JIeKapOOHU3AIMKH BOABI. XUMHUYSCKHE METOMbI YIAJCHUS W3 BOJBI KOPPO3UOHHO-ArpECCUBHBIX
rasos.

6. DKonocuyeckue acneKkmol pasaiuyHblx MexHoa02Uull 061?61601’]’[1('1/[ 6000l

6.1. DKOIOTUYECKUE ACTIEKTHI PA3JIMYHBIX TEXHOJIOTHUH 00paOOTKHU BOIBI

CTOKH YyCTaHOBOK MpeABapUTEIbHON OUMCTKH BOAbI. CTOKM HOHOOOMEHHBIX YCTaHOBOK. CTOKH
YCTAHOBOK yNbTpaduiabTpanuu u oopaTHoro ocmoca. OuncTka HeTecoepKaluX CTOUYHBIX BOI.
Hetitpanu3anus, KOHIIEHTpUpoBaHUE U 00paboTka cTtokoB Ha TOC.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 1a60paTOPHBIX PadoT
1. TexHonoruyeckast cxema BOJIONIOATOTOBUTEIbHON YCTaHOBKH;
2. Onrumu3zanust paboTHI IETIOYKH HOHUTHBIX (DUITBTPOB;
3. Okcrutyatausi OJHOKaMEpHOT0 OCBETIIMTENBHOIO (PUIbTpa;
4. IlpenBapurensHas 00paboTKa B OCBETIUTENE IS KOATyJISIMHA U U3BECTKOBAHUS;
5. Ontumusanus padbotsl H-kaTHOHUTHOTO UIIBTpA.

3.5 KoncyabTanuu

Ipynnoevie koncyremayuu no paszoeiam oucyuniunsl (1°K)

1. OGcyxaeHue MaTepuasoB Mo kekcam pasnena "Beenenue. Mcnonb3oBanue Boasl Ha TOC"

OO6cyxxnenne MaTepualioB 1o kKeiicam pasaena "l[IpenBapurenbHas 0O4UCTKA BOABI"

3. OOcyxneHue MmarepuaioB Mo kedcam paszznena "OOpaboTka BOJbl METOIOM HOHHOTO

oOMmeHa"

OO6cyxaeHne MaTepuasioB Mo Kelicam paszzaena "MeMOpaHHbIE METO/Ibl OUMCTKH BOJbI"

OO6cyxxneHre MaTepualioB 1Mo Kevicam pasjena "Y naneHue u3 BoJbl paCTBOPUMBIX Ta30B"

6. OOcyxIeHue MarepuaioB MO Keilcam pasfena "DKOIOrMYecKHe AacleKThl pa3IMyHbIX
TEXHOJIOTUI 00paboTKH BOBI"

N

oA~

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



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

3arIaHupOBaHHBIC PE3YIbTAThI 00YUEHUS 110

Howmep paznena

O11eHOYHOE CPEICTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIUIAHE
(B cooTBeTCTRIE ¢ pazmenom 1) WHIUKATOPOB cooTBeTcTBUH € 11.3.1)
1]2]3[4]5]6
3HaTh:
OCHOBHBIE OTIPE/ICTICHUS U 3aKOHOMEPHOCTH, V-2t + KontponsHast pabora/TexHomornaeckue
OTHOCAIIMECS K BOJOMNOATOTOBKE IIOKa3aTeIM KauyecTBa BOJIbI
OCHOBHBIE ITOKA3aTeIH, XapaKTePU3YIOIINE KaueCTBO KomnoksBuym/PacueT cxembl MOATOTOBKU
BOJIbI ¥ UX U3MEHEHHUE 10 CTYNEHAM 00pabOTKU Ha N-2nk-1 + |+ |+ |+ no6asouHoit Bozw! a1t TOC. 3amura
YCTaHOBKE IOATOTOBKH JJ00ABOYHOMN BOJIbI 1a00paToOpHbIX paboT
TUIIOBBIE CXEMbI CUCTEM BOJIONOATOTOBKH, UX V-2t + + | 4 | KouTponbHas pabora/Merons obecconnparus
0C0OEHHOCTH, IOCTOWHCTBA U HEJOCTATKH BOJIBI
OCHOBHBIE ITPOIECCHI, TEXHOJIIOTUHN U BUIBI KontponsHast pabora/MeToas! 06eccoTnBaHU
000py0BaHus, IPUMEHsIEMbIE B BOJOIIOATOTOBKE, UX BO/JIBI
00JIacTH MPUMEHEHHS ¥ Ha3HAuUCHHE V-2 S I K
OHTpOJIbHAs paboTa/MeTo b
IpeaBapUTEeIbHON OYMCTKU BOJIBI
YMmerh:
MPUHUMATh KOHKPETHBIE TEXHOJIOTMYECKHE PELICHUS KonnokBuym/PacueT cxembl MOATOTOBKU
P MPOEKTUPOBAHUU U HKCIUTyaTallMM YCTAaHOBOK N-2nk-1 + | + | + | + | nobaBounoi Boabl 11 TOC. 3amura

MMOATOTOBKH 100aBouHOH Boasl HAa TOC

1a00paTOPHBIX paboT
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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

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Meroast obecconuBanust Boibl (KonTponbsHas padota)
2. Metopsl npeaBapuTeIbHOM 0YMCTKH BOIbI (KOHTpOsIbHAS paboTa)
3. TexHosnornyeckue nokazarenu kadectsa Bojsl (KoHTposbHas paboTa)

Dopma peanmzanun: Cmemanaas popma
1. Pacuet cxembl moAroToBKH o0aBoyHOK Bobl At TOC. 3ammra 1abopaTopHbIX paboT
(KonmnokBuym)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

3auem c oyenxou (Cemecmp Nes)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MOW» Ha ocHOBaHUHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 32 5 CCMCCTP.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. [Munpmukos, A. I1. O4ucTka BOJasI METOAOM (PUIBTPOBAHMS : YUeOHOE MOCOOHE MO TUCITUTIIINHE
"X UMHKO-TEXHOJIOTUYECKHE MTPOLIECCHI, alllapaThl U PEKUMBbI" JIJIs1 BY30B 110 HAIIPaBJICHUIO
"Terosnepreruka" / A. I1. [Tunbmukos, Mock. snepr. ua-t (MOU TV). — M. : Uzn-8o MOU,
2004. — 64 c. — ISBN 5-7046-1157-5.;

2. llpenBaputenpHasi OUUCTKA BOJBI B CXe€MaX BOJIOMOATOTOBKH : Y4eOHOEe mocodue mo
nucuuruHaM "Boaonoaroroska", " XUMHKO-TEXHOIOTUUECKHUE MPOLECCHI, allllapaThl U PEXKUMBI",
no Hanpasiennio "Termmosnepreruka" / A. B. bornosckuit, A. C. Konsuios, B. @. Oukos, u jp.,
Mock. suepr. ua-T (MOU TVY). — M. : Uzn-Bo MDU, 2002. — 79 c. — ISBN 5-7046-0864-7.;

3. Huxutuna, 1. C. BogHo-XxuMHU4YeCKHre PEKUMBI TETUIOBBIX AJIEKTPUUYCCKUX CTAHIUH : yueOHOe
nocobue no kypcam "BogHo-xumuueckue pexumbl TOC", "BogonoaroroBka 1 BOAHO-XUMHUYECKUE
pexxumbl TOC" no Hanpasienusm 13.03.01, 13.04.01 "Tennosnepreruka u terorexuuka" / M. C.
Huxutuna, . A. Bypakos, A. E. Bepxosckuii, Hau. uccnen. yu-t "MOU". — M. : ©DUJINHD, 2017.
— 74 c. — ISBN 978-5-9216-0539-8.;

4. KonbuioB A.C. , JIaBeirun B.M. , OukoB B.®. - "Bononoaroroska B sHepreTuke",
N3narensctBo: "U3narensckuit jom MOU", Mocksa, 2016 - (310 c.)
http://e.lanbook.com/books/element.php?pll_id=72208.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office / Poccuiickuii makeT 0(h)UCHBIX TPOTpamMM;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepeniuu (Maitna, Coepmxas, BK u ap);
5. Acrobat Reader.

5.3 UuTepHeT-pecypcsl, BKJAOYas NpodeccHOHATbHBIE 0a3blI JIaHHBIX U HH(POPMAIIHOHHO-
CIIPABOYHbIE CHCTEMBI:

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

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

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

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

5. ba3za maunbix Scopus - http://www.scopus.com

6. HainonasibHasi 3JieKTPpOHHAsi oubmoTeKa - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. Kypnaa Science - https://www.sciencemag.org/

9. DnexkTponnas 6udmorexka MOU (3b MIMU) - http://elib.mpei.ru/login.php

10. IMopTaa oTKPHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

11. ba3a oTKpbBITHIX JaHHBIX MHUHUCTEPCTBA TPYAa U COUUANbHO 3alUTHI PD -
https://rosmintrud.ru/opendata

12. ba3a oTKPBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHKNCTEPCTBA TPYAa U
conuaabHoi 3anmthl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

13. Ba3a OTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3putus P® -
http://www.economy.gov.ru

14. Ba3a oTKpbITHIX 1aHHBIX PocuumonuTopunra - http://www.fedsfm.ru/opendata

15. Mudopmanmonno-cnpaBounas cucrema «Komgexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HaumoHaIbHBIIi NOPTAJ OHJIAIH 00y4ueHns «OTKpbITOE 06pa3oBanue» - https://openedu.ru
17. Odpuunanbublii caiT @e1epajibHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJMpoOBaHUIO U
MmeTposoruu - http://protect.gost.ru/

18. OTkpbITas yHuBepcuterckas nnpopmannonnasa cucrema «POCCHUS -
https://uisrussia.msu.ru

19. Opunnanbubiii caiit MUHHCTEPCTBA HAYKH M BbIciIero oopasoBanus Poccuiickoi
®enepanuu - https://minobrnauki.gov.ru

20. O¢ununanbublii caiiT @erepaabHOI CJIyKObI 10 HA30PY B cepe 00pa30BaHUs M HAYKH -
https://obrnadzor

21. ®enepanabHblii moptasu "Poccuiickoe o6pazoBanme’ - http://www.edu.ru

22. Uudopmuo - https://www.informio.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAauMCHOBaHUue
VYuebHbIC ayAUTOPUN I'-400, YueOHas rmapTa, CKaMbsl, CTOJI PENOAABATENS, TOCKA
JUISL IPOBEJICHUS ayIUTOpHUS MEJIOBasI, KOMIIBIOTEPHAs CETh C BBIXOJAOM B
JIEKIIMOHHBIX 3aHITUH U HNuTepHeT, MyJIbTUMEIUIHBINA TPOEKTOP,
TEKYILET0 KOHTPOJIS JKpaH, KOMIIbIOTEP NMEPCOHAIBHBIN
VYuebHbIC ayAUTOPUHN B-209/2, Kabuner Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
JUISL IPOBEJICHUS COTPYIHUKOB Kad. CTOJ, CTYII, MKad AT JOKYMEHTOB, TyMOa,
1a00paTOPHBIX 3aHATUN "TOT" KOMITBIOTEpHAs CETh C BBIXOJAOM B lIHTEpHET,
MHOTO(YHKITMOHATIBHBIN IIEHTP, KOMITBIOTED
MEePCOHAIIbHBINA, KOHAUIUOHED
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VYueOHbIC ayaAUTOPUN
JUTSI TIPOBEICHUS
MPOMEKYTOUHOMN

aTTecTaluu

B-411, Yuebnas
nabopatopus
«BrraucnuTenbHbIN
uentp TBT»

CTOJI IPenoaaBaTes, CTOJ KOMIbIOTEPHBIH,
CTyn, mKad U1t OACKIBI, KOMIBIOTEPHAS CETh
C BbIX0J0M B UHTEpHET, MyJIbTUMETUMHBII
MIPOEKTOP, IKPaH, J0CKa MapKepHasi, TOCKa
MapKepHasi epe/IBH>KHasi, KOMIIBIOTED
IIEPCOHAJIBHBIN, KOHIAUIMOHED

TTomerenust misa
CaMOCTOSITCIBHOMN
paboThI

HTB-303, JlekunonHast
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJ, CTOJ
IMMCHbMEHHBIH, BEIIAJIKA OIS OJICKIbI,
KOMIIBIOTEPHAs CETh C BBIX0JIOM B MHTEpHET,
KOMIBIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJIUIIMOHED

ITomemmenust misa

B-413/1, Kabuner

CTylI, H_IKa(b IJId XpaHCHWA UHBCHTAPA, CTOJI

KOHCYJIbTUPOBAHUS COTPYJHHUKOB Kad. IMMCHbMEHHBIN, X0IO0IMIFHUK
"TOTH
ITomemenus mis B-417, Ilomemenue Kpecio pabouee, pabodyee MECTO COTPYAHHKA,
XpaHeHUs y4eOHO- CTOJI, CTYJI, IKad s JOKYMEHTOB, IIKad s
o0opyoBaHus U BCIIOMOTATEIBHOIO XpaHEHUsI THBEHTapsl, KOMIIbIOTEpHAs CETh C

yue0HOT0 UHBEHTaps

nepconaina kag. "TOT"

BbIX0/10M B IHTEpHET, 10cKa MapKepHas,
MHOTO(QYHKIIMOHATBHBIN [IEHTP, KOMIIBIOTEP
[I€PCOHAIbHBIN, IPUHTEP, KOHIUIIUOHEP
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI BOAOIIOATI'OTOBKH

(Ha3BaHME AUCIMILIMHBI)
5 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:

KM-1 TexHonoruueckue rnokasareiu kauectsa Bojbl (KoHTponbsHas pabora)

KM-2 Meroasl npenBaputenbHoi ouncTku Boas! (KontponsHas padota)

KM-3 Mertoas o6ecconuBanus Boabl (KonTpoasHas padbora)

KM-4 Pacder cxeMmbl MOATOTOBKH J100aBouHOM Bobl At TOC. 3amuTa 1abopaTopHBIX padoT
(KommokBuym)

Buja npoMexyTouHOi aTTecTanMu — 3a4€T C OLICHKOM.

Nunexc KM- | KM- | KM- | KM-
Howmep Pa3gen nucuuInInHbL KM: 1 2 3 4
pasjena Henens 4 8 12 16
KM:
Hcnoab3oBanue Boasl Ha TOC. TexHonoruueckue
1 MOKA3aTe M Ka4eCTBa BOJIBI. XapaKTEPUCTUKA MMPUPOTHBIX
BOJ
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 O6paboTka BOJIbI METOJIOM HOHHOTO OOMEHa
3.1 O06paboTka BOJbI METOJIOM HOHHOTO OOMEHa + + +
4 MemOpaHHBIE METOJIBI OYMCTKH BOJIBI
4.1 MeMmOpaHHBIE METOJIbI OYHCTKH BOJIBI + + +
5 Y nanenue 3 BOABI pACTBOPUMBIX T'a30B
5.1 Y nanenue 3 BOABI pACTBOPUMBIX T'a30B + +
5 DKOJIOTHIECKHUE ACTIEKTHI PA3INIHBIX TEXHOJOTHI
00pabOTKH BOJIBI
6.1 DKOJIOTUIECKHUE ACTIEKTHI PA3IMIHBIX TEXHOJOTHI N N
' 00pabOTKH BOJIBI
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Bec KM, %:| 20 | 20 | 20 | 40 |
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