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

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: TexHoJ0rNH TCIVIOOHEPIreTUKHU (TeI[JIOBbIe CTAHI UM
TeHJIOCHaﬁ)KeHI’le; BOJAONOATOTOBKA; aBTOMATU3UPOBAaHHbIE CI/ICTeMl)l)

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHus: 3aounas

Pabouast nporpaMma QM CHUILIHHBI
DAKTOPBI PUSNYECKOI'O BO3JIEUCTBUS TOC

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08.02.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

10 cemectp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

10 cemecTp - 4 yaca;

HpaKTuquKne 3aHATHA

10 cemecTp - 4 yaca;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

10 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

10 cemecTtp - 96,8 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

10 cemectp - 0,9 yaca;

BKJIIOYAS:
TecTrupoBanue
IIpoBepounas pa6ora

IIpomeskyTouHast aTTecTALUS:

3auyer ¢ OLEHKOM

10 cemectp - 0,3 uaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

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

Bnageney, Tynos B.b.
HpeHOI[aBaTeJ]B WaeHTudHKaTop R60d84b1lb-TupovVB-da499341 BB TyHOB
COI'TACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBO'HHTe‘HB o B Brageney BypakoB W.A.
O6pagOBaTeHLHOI/I IIpOorpaMMBal * MOl ¢ NaeHTUdMKaTOP R6e8dfb19-BurakovlA-87400e32 I/I.A. BypaKOB

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»
CeeneHuna o enagensue L3N M3KU

3aBez[ylogmﬁ BBIITYCKAIOIIEH BT Bramenen ep6aToE V.A.
Ka(bez[pOI/I - Mol WaeHTUdMKaTOp H6b2590a8-ShcherbatovIA-d9lecl] I/I.A. L]_Iep6aTOB




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leabp ocBoeHMs] AUCHMILUIMHBI. COCTOUT B H3YYEHUHU, aHAJIU3€ M BbIOOpE METOAOB OYUCTKHU
CTOYHBIX BOJI, TA30BBIX BEIOPOCOB U METOJIOB 00E3BPEIKUBAHUS U TIEPEPAOOTKH OTXOJIOB.
3agayu AUCHMILINHBI
- OCBOCHHE OCHOBHBIX HCTOYHUKOB 3arpsS3HEHHS OKPYKAIOMIEH CpeIbl IPOMBIIUICHHBIX
NPEANPUITUH;
- OCBOCHHE (PM3UKO-XUMHUYECKHX MIPOIECCOB MPOTEKAIIINX B ariapaTax 3alluThl OKPYKAIOIIeH
Cpebl OT BPEIHBIX BHIOPOCOB;
- IPUOOPETEeHNE HABBIKOB 0OOCHOBAHMSI OCHOBHBIX METOJIOB U alllapaTOB MPUMEHSIEMBIX JIJIs
3alIUTHl OKPYKAIOILEH CPebl OT 3arpsi3HEHUS;
- OCBOCHHE MIPHUHSITHSI 0OOCHOBAHHBIX TEXHHUUECKUX PEIICHUIA MTPH PEaTU3aHH SKOJIOTHUSCKUX
MPOEKTOB;
- (hopmupoBaHME MpeACTABICHUS O BIUSHUU (akTOpoB Gusndeckoro BozaercTeus TOC Ha
OKPYKAIOIIYIO CPeLy;
- IPUOOPETECHNE HABBIKOB MPUHSTHS M 000CHOBAHMSI KOHKPETHBIX TEXHUYCCKUX PEIICHUHN st
YMEHbILIEHUSI HETaTUBHOTO BIHMSHUS (akTopoB pu3ndeckoro BozaeicTBus TOC Ha OKPYKAIOIIYIO CPELy.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHAMKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

Kox u HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUS
KOMIICTCHIIUU
[1K-1 Criocoben NJI-3nik-1 BBIONHSET padoTe | 3HATH:
y4acTBOBAaTh B 110 aBTOMAaTU3UPOBAaHHOMN - METO/bI (POPMUPOBAHYS M aHANIH3A
MIPOEKTUPOBAHUH, pacyeTax | MOJAAEPIKKE SKCIUTyaTalluu MaTepUaIbHBIX U TCIIOBBIX OanaHCcOB
U DKCIUTyaTaluu TEIIOHEPTeTHICCKHUX crcTeM | BPICOKOTCMIICPATYPHBIX HIPOLECCOB U
IIPOMBIIUIEHHBIX YCTaHOBOK;
TeILIOPHEPreTHYECKUX - METOJUKH pacyeTOB pacyeTa IIyMOBBIX
CHCTEM, CHCTEM xapakrepuctuk ['TY, TIM, napoBbIx
BOJIOTIOITOTOBKH, BBIOPOCOB, pacyeTa YpOBHS 3BYKOBOT'O
TOIUIMBHOI'O XO3SHCTBA 1 JTaBJICHUSI Ha PACCTOSIHUM OT UCTOYHHUKOB
060pyI0BaHHs [IyMa, aKyCTUYECKOIr0 pacyeTa 3KpaHa.
JHEPreTU4YeCKUX 0OBEKTOB,
a TaK)Xe B BEICHUU UX YMCTb.
PEKHUMOB PabOTHI - BBISIBJISITH (PU3UYECKYIO CYIITHOCTh
SBJICHUH U MPOLIECCOB B YCTPOMCTBAX
pa3IUYHON PU3NIECKOU TPUPOIBI U
BBITIOJIHSTh NPUMEHHUTENILHO K HUM
MPOCThIE TEXHUYECKUE PACUETHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuunnuHa OTHOCHUTCA K OCHOBHOM TpodeccHOHambHOM  00pa3oBaTeIbHOM MporpaMme
TexHONOrMM  TEIUIOPHEPreTHKH  (TEIUIOBBIE  CTAHIMU;  TEIUIOCHAO)KEHHE;  BOJOIOJAIOTOBKA,
aBTOMaTU3MpoBaHHble cucTeMmbl) (mamee —  OIIOIl), wanpaBnenuss mnoaroroBku  13.03.01
TennosHepreTuka M TEIUIOTEXHUKA, YPOBEHb 00pa30BaHUs: BhICIIEE 0Opa3oBaHue - OaKalaBpHar.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaTh TEOPETUYECKUIM MATEpHUa 110 KypcaM CIEAYIOIUX TUCHUIIINH: «Du3uka», «XuMusi»,
«KoTenbpHbIE YCTAHOBKH U ITApOTr€HEPATOPhI»

- yMEeTh paboTaTh ¢ HAYYHO-TEXHUYECKOH JINTepaTypoit

- YMETb IIPOBOJIUTH PACUYETHI ITPOLIECCA TOPEHUSI TOILIIMBA, IO CYLIECTBYIOIIUM METOANKAM




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



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 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 [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OcHoBHBIE (PaKTOPHI 16.40 | 10 | 0.7 - 0.2 - 0.2 - 0.30 - 15 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
¢du3nyeckoro [ToBTOpEeHue MaTepuaa no paszaety
BO3JICHCTBUS "OCHOBHBIE 3arpsA3HUTENN. MEeTOAbI OUUCTKH OT
1.1 | dakropsl pusuyeckoro | 7.95 0.6 - 0.1 - 0.1 - 0.15 - 7 - rpyboaucnepcHbIX npumeceit”
BO3ACHCTBUS Iloozomogka K 1adopamoproii pavome: Jns
1.2 Hopmuposanue 8.45 0.1 - 0.1 - 0.1 - 0.15 - 8 - BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
(axTopoB (HU3NUECKOTO HEOOXOANMO MPEIBAPUTEIBEHO U3YIHTh TEMY 1
BO3/IEiCTBUS 3a71a4¥ BBITIOJHEHHMS JTaOOpaToOpHOI paboThl, a
TaK kK€ NU3yYUTh BOIPOCHI BApHAHTOB
00paboTKN pe3yIbTaTOB 110 U3YIEHHOMY B
paznene "OCHOBHbIE 3arpsi3HUTENN. MeTo b
OYHUCTKH OT TPyOOJUCTIEPCHBIX TpUMecei”
Marepuay.
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:
[1], cTp. 12-18
2 Mym 60.70 2.3 - 2.8 - 1.3 - 0.30 - 54 - Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
00 00 W3y4yenue marepuaina mo pazaeny "Merobt
2.1 | Axycrtuueckuii pacuer | 8.337 0.1 - |01 - 0.1 - 0.03 | - 8 - OYMCTKH OT MENKOJIUCTIEPCHBIX NpUMeECEH"
OT UCTOYHUKOB IITyMa 5 75 MIOZITOTOBKA K BBITIOJIHEHUIO 3aJaHNH Ha
T3C MPAKTUYECKUX 3aHATUIX
2.2 Bnusiaue 9.337 0.1 - 0.1 - 0.1 - 0.03 - 9 - Iloozomogka K meKyuiemy KOHmpoio:
razoBO3yXOIIPOBOJOB 5 75 IloBTOpenue maTepuana no pasaeny "MeToabl
Ha CHIDKEHHE IIyMa OT OUYHCTKH OT MEJIKOJMCIIEPCHBIX ITpuMeceit”
I'TY,III'Y u Camocmoamenvnoe uzyuenue
TSITOJTyThEBBIX MAIIMH meopemuyuecko20 mamepuana: zyuenue
2.3 ['mymmreny nryma 5.337 0.1 - 0.1 - 0.1 - 0.03 - 5 - JIOTIOJTHUTEILHOTO MaTepHrajia mo pasaeiny
5 75 "MeTo1bl OYMCTKH OT MEITKOANCIIEPCHBIX

5




2.4 nymureny myma 9.237 0.4 0.5 0.3 - 0.03 - 8 - npumeceit”
IIapOBBIX BEIOPOCOB 5 75 H3zyuenue mamepuanog iumepamypHsix
2.5 | I'mymwmrenn myma I'TY | 7.737 0.1 0.5 0.1 - 0.03 - 7 - UCIOYHUKOB:
ulll'y 5 75 [3], cTp. 18-25
2.6 nymureny myma 8.137 0.5 0.5 0.1 - 0.03 - 7 -
TATOAYTHEBBIX MAIIUH 5 75
1 BOJIOTPENHBIX KOTJIOB
2.7 | Axyctuueckue 3KkpaHbsl | 6.437 0.5 0.5 0.4 - 0.03 - 5 -
5 75
2.8 KommnexcHoe 6.137 0.5 0.5 0.1 - 0.03 - 5 -
CHIDKEHHE IITyMa OT 5 75
T3C
3 DJIeKTpOMarHuTHOE 6.2 0.5 0.5 0.1 - 0.1 - 5 - CamocmosamensHoe usyuenue
U3ITydeHHE meopemuyueckoz0 mamepuana: Vzyaenne
3.1 DJIeKTpOMarHuTHOE 6.2 0.5 0.5 0.1 - 0.1 - 5 - JIOTIOJTHUTENFHOTO MaTepuana Mo pa3aeny
BO3CHCTBHUE Ha "MeTo/bI OYMCTKH OT MUHEPAaNbHBIX NpuMeceit”
OKPY’KaIOLIYIO Cpeny Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
IToBTOpeHune maTepuana mno pasaeny "MeToabl
OUYNCTKH OT MUHEPAJIbHBIX ITpuMecei”
H3yuenue mamepuanog iumepamypHsix
UCIOYHUKOB:
[4], o 4
4 Bubparus 6.7 0.5 0.5 0.4 - 0.2 - 51 - Ilo020mo6Ka K KOHMPOILHOU padome:
4.1 BubpammonHoe 6.7 0.5 0.5 04 - 0.2 - 51 - N3yuenne maTepuanos no pasneny Metoast
BO3JICHCTBHE OYHCTKH OT OPTaHWYECKUX NPUMECEr U
MOJIrOTOBKA K KOHTPOJIbHON paboTe
IIo0z0mogKa K npaKmMuyecKuUM 3aHAMUAM:
N3ydenne matepuana no pazaeny "MeToabl
OUYNCTKH OT OPraHHYECKUX IMpuMecen”
MOJITOTOBKA K BBITIOJIHEHUIO 3aJJaHUil Ha
NPaKTHYECKUX 3aHITUSIX
H3yuenue mamepuanos 1umepanmypHsix
UCHOYHUKOG:
[2], cTp. 150-162
3aueT ¢ OUEHKOH 18.0 - - - - - 0.3 - 17.7
Bcero 3a cemecTp 108.000 4.0 4.0 2.0 - 0.900 0.3 79.1 17.7
0 0
Hroro 3a cemecTp 108.000 4.0 4.0 2.0 0.9000 0.3 96.8
0




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/pabotam; UKKII — nnauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTaIlMK 1O pa3ienaM
muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ocnosnvie pakmopul husuuecko2o sozoeticmeust

1.1. ®akTopbl HU3MIECKOTO BO3ICHCTBUS

OcHoBHble TepMHHBI U ompenenenus. Lllym. DnexTpomarHutHOe u3IydeHue. Bubparus.
[llymoBoe BO3zAcHCTBHE Kak OCHOBHOH (aktop ¢usuueckoro BozaehcTBus TOC. OCHOBHBIC
uctoynukn myma Ha TOC. Ilymosble xapaktepuctuku ['TY, III'Y, TAronyrbeBbIX MallvH,
MapoBbIX BEIOPOCOB. OCHOBHBIE CIOCOOBI CHUYKEHUS IIIyMOBOT'O BO3/ICHCTBUSI.

1.2. HopmupoBanue GpakTopoB PU3NIECKOT0 BO3ICHCTBUS
Hopwmsl o mrymy. HopMmer 1o BeIOpanuu. HopMBI 110 31€KTpOMarHUTHOMY U3ITy9YCHHUIO.

2. lllym

2.1. Akyctudeckuil pacdeT OT UCTOYHUKOB 1ryma TOC

Pacuer ypoBHs myma miisi okpyxkaromiero pariona. Ilokasarenu HanmpaBJIE€HHOCTH OT YCThbS
JIBIMOBBIX TpyO U B03ayx03a00poB I'TY, nyTheBBIX BEHTHJIATOPOB.. OCOOEHHOCTH M METOAUKU
pacuera.

2.2. BausiHHMe ra30B0O31yX0NpoBoA0B Ha cHkeHue myma oT I'TY, [II'Y u tarogyteeBbix
MaIlTuH

Oco0eHHOCTH pacueTa CHIKEHHUS YPOBHS B YHEPreTUUYECKHX ra30Bo3ayxonpoBoaax. CHUKEHHE
YPOBHSI IIIyMa Ha MPsMBIX ydacTkax. CHIDKEHHE YPOBHS ITymMa Ha moBopoTax. CHUKEHUE YPOBHSA
IIyMa B TPAKTe.

2.3. I'mymurenu myma

OO6ue TpeOGoBaHUS K TIyMIUTENIM. AOCOpPOIMOHHBIE IIyIIUTeNd PeakTUBHBIE TIIyIIUTENH.
I'mymurenn aktuBHoro tumna. KomOuHupoBaHHble rinymutenad. OCHOBHbIE METOIMKH pacyera
[IIYLIUTENEeH pa3indHbiX TUIIOB. Popmyna benosa. ®opmyna I'ensmrosnsia.

2.4. I'nmymureny mryma rnapoBbIX BBIOPOCOB

TpeboBanus kK TapoBbIM TaymuTensiM. OCOOEHHOCTH pacyeTa MapoBbIX riaymurenel. [Ipumeps
KOHCTPYKIUMH IapOBBIX TIIYIIMTENICH pPa3IuYHOM MAapONpPOU3BOAUTEIBHOCTH, a TaKke I
IIPEAIYCKOBBIX OUYHUCTOK..

2.5. I'mymrenun wyma I'TY u III'Y

TpeboBanus k raymurensm ['TY, [II'Y. BrnusHue Temneparypsl 1 CKOPOCTH U HaIlpaBJICHUS
notoka Ha 3¢Q@deKTUBHOCTh Irirymureneil. OcoOEHHOCTH TIyIIUTeNed KOTJIOB-YTUIM3aTOPOB.
Koncrpykuuit rmymmureneit I'TY u III'Y.

2.6. 'mymnreny nryma TArOAYTHEBBIX MAIIMH U BOJIOTPEUHBIX KOTJIOB

TpeboBaHMs K TIYHMIMTENSIM TATOAYTHEBBIX MamIMH. OCOOCHHOCTH pacyera TIIyLIUTeNeH JUis
BO3/IYILITHOTO U ra30BOro TpakTta. [Ipumepsl koHCTpyKIMii roymureneil. TpeboBaHus K rIyIIUTENIM
BOJIOTPEUHBIX KOTIOB. OCOOEHHOCTH TIyIIUTEIeH BOAOTPEHHBIX KOTIOB. [IprMepsl KOHCTpYKIUi
TITYLIUTENEH.

2.7. AKycTUYECKHUE 3KPAHbI
AKyCTHYEeCKHE SKpaHbl KaK CPEICTBO CHIDKEHHS ITyMa OT TpaHC(GOPMATOPOB, TPaTUpPEH.
OCHOBHBIE TIOJIOKEHHUS PacueTa aKyCTHUECKONH A(PPEKTUBHOCTH IKPAHOB.



2.8. KommnexkcHoe cHukenue myma ot TOC

MHorokputepruanbHasi ONTHMHU3AIMSA TMPH pa3paboTKe MEPONPHATHI MO MNIYMOTITYIICHHIO.
ObocHoBaHme TpeOyeMOTo CHIKEHHSI YPOBHS IymMa oT uctounukoB Ha TOC. [Ipumenenue merona
MHOTOKPUTEPHAIBHON ONTHMHU3AIMU ISl BHIOOpa MEp IO HIYMOTJIYIICHHIO JUIS Pa3HOTHITHOTO
o0opynoBanusi. TeXHUKO-3KOHOMUYECKHE XaPAKTEPUCTUKH TITYIITUTEIICH.

3. DnekmpomasHumnoe uziyyenue

3.1. DaexTpoMarHuTHOE BO3JIEUCTBHE HA OKPYKAIOIIYIO CPEy

DJIeKTpOMarHuTHOE Bo3eiicTBre. OCHOBHBIC TEPMHHBI U onpeieicHus. OCHOBHBIC HCTOUHUKHU
AJIEKTPOMArHUTHOTO W3JIy4YCeHUS. Pe3yiabTaThl HCCIEIOBAHHWA SJIEKTPOMATHUTHOTO 3arpsi3HEHUS
obopynoBanuem TOC.

4. Bubpayus

4.1. BubpanuonHoe BO3eHCTBHE
OcHoBHbIE TepMHHBI U ompezaeneHus. BubpaunonHoe Bo3zaeiictBue ot obopynoBanus TOC.
OCHOBHBIE UICTOUHUKH BUOpALIMH. .

3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. Pacuer TkaneBoro GpuibTpa;
2. bananc NMKJIOHHOTO PEaKTopa;
3. Pacuer ncnapurensHoro ckpyooepa;
4. PacdeTr IMKIIOHHOTO TMBLICYTIOBUTEIIS;
5. PacueT paauanimoHHOTO peKyIeparopa;
6. Pacuer npIMOBOI TPYyOBI.

3.4. Tembl 1a60paTOPHBIX PadoT
1. U3yuenue nporeccoB 00pa3oBaHusl OKCUJOB a30Ta MPU CKUTAHUU MPUPOJIHOTO Ta3a B
KMHETUYECKOM U AU(PPY3NOHHOM pexumax paboThl;
2. N3yuenne oOpa30BaHus TOIUIMBHBIX OKCHIOB a30Ta NP CKUTAaHUM a30TOPraHUYECKUX
COEIUHEHMH U CITIOCO0 UX CHMIKEHHUS,
3. M3yuyeHue npoliecca OrHEBOT0 00€3BpeKUBAHUS CTOUHBIX BO/I.

3.5 KoncyabTanuu

Ipynnoewie koncyremauuu no paszoeaam oucyuniunsl (I°K)

1. OOcyxnenue wmarepuangoB Mo keiicam paszznena "OCHOBHBIE 3arpsi3HUTENU. MeTobl
OYHUCTKHU OT rpyOOAMCTIEPCHBIX MpuMeceit”
2. OOcyxIeHre MaTepualoB Mo Kekcam paszena "MeToabl OUMCTKH OT MEITKOAUCIEePCHBIX

npumecen”

3. OOcyxaeHne MaTepuasloB MO KeWcam pasgena "MeToisl OYHCTKH OT MHHEpabHBIX
npumecen”

4. OOcyxaeHre MaTepHalloB MO KeiicaMm paszzaena "MeToJpl OYMCTKH OT OpPraHHMYecKuX
npumecen”

3.6 TemaTnka KypcoOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIeTEeHIU

Howmep paznena
JUCIUILINHBI (B

O1neHOYHOE CPEICTBO
(T ¥ HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3YIbTAThl 00YUEHUs 110 TUCLUILIIMHE Kozs!
(B COOTBETCTBUH C pa3zeiioM 1) HMHJIUKaTOpOB COOT];e?lT ;3 e
1]12[3]4

3HaTh:
METOJIMKH PacyeToB pacyera HIyMoBbIX Xapakrepuctuk ['TY, TectupoBanue/TepMuHbI ¥ onpeaeIeHUs
T/JIM, mapoBbIX BEIOPOCOB, pacyeTa ypoBHS 3BYKOBOTO JaBIICHHS (akTopoB (HU3UIECKOTO BO3ICHCTBHSA
Ha pPacCTOSIHUM OT UCTOYHUKOB LIIyMa, aKyCTUYECKOT0 pacyera W/1-3n1 Tt TecTHpOBaHHE/ DIEKTPOMATHHTHOS
JkpaHa BO3JICMICTBHE HA OKPYKAIOILYIO CPENY
MeTO/bl POPMHUPOBAHUS U aHAJIN3a MaTEPHAIIbHBIX U TETIJIOBBIX T-3mc + TectupoBanue/LllymoBbIe XapaKTepPUCTHKH
0aJIlaHCOB BBICOKOTEMITCPATYPHBIX IPOIIECCOB M YCTAHOBOK ’ obopynoBanus TOC
YMersb:
BBISIBJIATh (PU3UUECKYIO CYIIHOCTD SIBJIEHUH U IIPOLIECCOB B IIpoBepounas paboTa/AKyCTHUECKUI pacueT
yCTpOMCTBaxX pa3iuyHON (HU3NUECKON IPUPO/IBI U BHIOIHSITD W/1-3nk-1 +

MPUMCHUTCIIBHO K HUM ITPOCTBIC TCXHUYCCKUEC PACUCTELI

10




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
10 cemecTp

Dopma peanuzanuu: KoMneoTepHoe 3a/1aHue
1. Tepmuns! u onpenenenus GaxTopoB ¢pusznveckoro Bozaeiictus (TectupoBanue)
2. lllymoBsie xapakTepuctuku odbopynoBanus TOC (TectupoBanmue)
3. DnexTpoMarHMTHOE BO3/IEHCTBHE Ha OKpysKatolyto cpeny (Tectuposanue)

®dopma peanmzanuu: [TuceMenHas padbota
1. Akyctuueckuit pacuet (ITpoBepounas padota)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

3auem c oyenxou (Cemecmp Nel()
OueHka OmNpenemnsieTcss MO COBOKYIMHOCTH PE3YJbTATOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH B
cootBeTcTBUU C [lonoxenuem o 6aabHO-pEeUTUHIOBOM cucTeMe g cTyneHToB HUY «MOW»

B numiom BeicTaBisieTcs onenka 3a 10 cemectp.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (POH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Bonkos, B. 1. DkcniepuMeHTanbHOE UCCIIe0BAaHUE MTPOLIECCOB 00pa30BaHMsI OKCHJIOB a30Ta U
OTHEBOTO 00€3BpeKMBaHMsI CTOUHBIX BOJ : pakTukym / B. U. Bonkos, C. H. Iletun, A. B.
bypmakuna, Har. uccnen. ya-t "MOU" (HUY"MBDU"). — M. : Uzn-Bo MDU, 2019. — 44 ¢. — ISBN
978-5-7046-2181-2.

http://elib.mpei.ru/elib/view.php?id=10907;

2. Tebenbkos, b. I1. PexynepaTtops! 1uist npoMbliuieHHbIX nieuedt / b. I1. TebenbkoB. — 4-e u3f.,
uctp. u gon. — M. : Meramnyprus, 1975. —296 c.;

3. Bacunenko, JI. B. MeTo1b1 OUHMCTKH MPOMBIIIIEHHBIX CTOYHBIX BOJI : Y4eOHOe mocodue ist
BY30B 10 CIIEUAIBHOCTSM "M H)XeHepHas 3ammTa okpyxaromen cpenbl” u "OxpaHa OKpyKaroumei
Cpenbl ¥ pallMoOHAIbHOE MCTI0JIb30BaHue pUpoaHbIX pecypco” / JI. B. Bacunenko, Ypanbckas roc.
JecoTexH. akajgemus. — ExatepunOypr. — ExatepunOypr : Ypanbckas rocyiapcTBeHHAs
nmecorexunueckast akagemus, 2000. — 167 c¢. — ISBN 5-230-25659-1.;

4. A. A. Benenéna- "OxpaHa OKpyXarolei cpeibl 1 OCHOBBI IPUPOIOIOIb30BAHUSA: METOJUYECKHE
PEKOMEHIallK JJIs1 IPAKTUYECKUX 3aHATHH JIJIs1 00yJaroIMXcsl 0 HAIIPABJIEHUIO MTOITOTOBKH
20.03.01 Texnocgepnas 6e3onacHocts", UznarensctBo: "Cankr-IlerepOyprekuii
rocynapcTBeHHbIN arpapubiii yausepcuret (CII6I'AY)", Cankr-IlerepOypr, 2019 - (31 c.)
https://biblioclub.ru/index.php?page=book&id=564285.

5.2 JIunieH3M0HHOe ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";
2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;
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3. Windows / OnieparinonHas cuctema cemerictsa Linux;
4. Buneoxondepennuu (Maitna, Coepmxkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKJIWOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(OPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. DjIeKTPOHHBIE pecypchl H3aTeabcTBa Springer - https:/link.springer.com/

5. ba3za nannbix Web of Science - http://webofscience.com/

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

7. HaunoHayibHasi 3JIEKTPOHHAs1 oubmoTeka - https://rusneb.ru/

8. OBC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

9. XKypnaasl American Institute of Physics - https://www.scitation.org/

10. XKypnaasl American Physical Society - https://journals.aps.org/about

11. ba3a nannbix u3nareancrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

12. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

13. KypuaJwbl Institute of Physics (IOP), Betuxoopuranus - https://iopscience.iop.org/
14. Kypnajbl HayyHoro o6mectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

15. MaTenTHas 6a3a Orbit Intelligence komnanun Questel - https://www.orbit.com/

16. Kypuaias! m3nareanctsa Oxford University Press - https://academic.oup.com/journals/
17. ba3a nannbix auccepramnuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pgdtglobal/index

18. Kypnausl Kypuaast Royal Society of Chemistry - https://pubs.rsc.org/

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

20. Kypnaus! m3nareascrBa Wiley - https://onlinelibrary.wiley.com/

21. DaexrponHasi 6udmoreka MOU (3B MDIM) - http://elib.mpei.ru/login.php

22. TlopTa oTKpBITHIX JaHHBbIX Poccuiickoii @enepanuu - https://data.gov.ru

23. ba3a OTKPBITHIX JaHHBIX MHUHHCTEPCTBA TPY/AAa M COUUATbHOI 3aIMThI PO -
https://rosmintrud.ru/opendata

24. ba3a OTKPBITHIX JaHHBIX NMPodeccCHOHATBHBIX CTaHIapTOB MHHUCTEPCTBA TPYAA U
couuaabHoii 3aumthl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

25. ba3a oTKPBITBHIX JaHHBIX MHUHHCTEPCTBA IKOHOMHYECKOro pa3surus PO -
http://www.economy.gov.ru

26. ba3a oTKpBITHIX JaHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata
27. DeKTpOHHAs OTKPHITas 6a3a naHHbIX "Polpred.com O630p CMHU" -
https://www.polpred.com

28. UndopmanuonHo-cnpaounas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaMMeHOBaHHUe
VY4eOHble aynuTopun XK-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NUHTEPaKTHBHAs,
IS IPOBEICHUSA MYJIbTUMEAUIHAS KOMIIBIOTEPHAs CETh C BBIXOAOM B MHTEpHET,
JIEKIIMOHHBIX 3aHATUN 1 CTyaus MYJIbTUMEIMIHBIA MPOEKTOP, KOMITBIOTED
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TEKYIIETr0 KOHTPOJIs

MePCOHAIbHBIN

K-417/7, CeroBas
4yepHas CTyIus

CTYJI, KOMITBIOTEPHAsI CETh C BHIXOJIOM B
HNHuTepHeT, MUKpOhOH, MyTbTUMEIUHHBII
MIPOEKTOP, FKpPaH, 000pyAOBaHHE
CHeIHATM3UPOBAHHOE, KOMITBIOTED
MEPCOHAJIbHBIN

Y4eOHble ay1uTOpUn
JUTSL IPOBEJICHUS
MPAKTUYECKUX 3aHSATUH,
KP u KII

K-417/1,
KommnsrorepHslii

kiacc 10

CTOJI MPEIO/IaBaTes, CTOJI KOMIIBIOTEPHBIH,
mkad 111 JOKYMEHTOB, IIKad It OICKIbI,
CTOJI MUCHbMEHHBIN, KOMITBIOTEpHAs CETh C
BbIX0I0M B IHTEpHET, T0CKa MapKepHas
MePEIBIIKHAS, KOMITBIOTEP TIEPCOHAIbHBIH,
MPUHTEP, KOHIUITUOHED, CTEH/T
UH(GOPMaITMOHHBIN

VY4eOHble aynuTopun
JUI IPOBEICHUS
IIPOMEKYTOUHOU

aTTecTalluu

K-417/1,
KomnbrorepHbIit

kmacc U0

CTOJI MIPETIOIaBaTeNsl, CTOJI KOMITbIOTEPHBIH,
mKag A1 JOKYMEHTOB, IIKad 111 OeXK B,
CTOJI MMCHbMEHHBII, KOMITBIOTEPHAsS CETh C
BBIX0ZI0M B MIHTEpHET, 10CKa MapKepHast
TIepeABIDKHAS, KOMIIBIOTEP ITEPCOHATBHBIN,
HPUHTEP, KOHAUIHOHED, CTEH/
MH(OPMALMOHHBIN

Ilomenienus st
CaMOCTOSITEIIbHOMN
paboThI

HTB-303,
JlexumnonHnas
ayIuTOpuUs

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
MMMCHMCHHBIM, BEIIAJIKA IS OJCHKIbI,
KOMITBIOTEPHASI CETh C BBIXOJ0M B IHTEpHET,
KOMIBIOTEP NEPCOHANBHBIN, IPUHTED,
KOHJIAIIMOHED

Ilomemenust misa
KOHCYJIbTUPOBAHUS

X-2020, Kabuner
COTPYJTHUKOB
Kadenpsl
"TexHonoruu
METaJIIoB"

CTOJ, mKad, CTOJ MICHMEHHBIN

[Tomewmenus nms
XpaHEHUs
o0opynoBaHus U
y4eOHOT0 UHBEHTaps

K-417 2a,
TTomemenue s
WHBEHTaps

CTEJUIaX MJI XPAaHCHUS UHBEHTAps, DKpaH,
yKa3Ka, apXUBHBIE JOKYMEHTBI, TUIIJIOMHBIC U
KypCOBbI€ pabOThI CTY/I€HTOB, KaHIIEIAPCKUNA
MIPUHAJUIE)KHOCTH, CIIOPTUBHBIN UHBEHTAPb,
XO35MCTBEHHBI NHBEHTAPb, 3allaCHBIC
KOMIUIEKTYIOIME 711 000pyI0BaHUs
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

®daxkropsl puzndeckoro Bozaeiictus TOC

(Ha3BaHME AUCIMILIMHBI)

10 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-4
KM-5

Axyctuueckuii pacuet (ITpoBepounas padota)

[ymoBble xapakTepuctuku ooopyaosanus TOC (TectupoBanue)
DJeKTpOMarHUTHOE BO3AECHCTBUE HA OKpYXkarolyto cpeny (TectupoBanue)
Tepmunbl 1 onpeseneHus GpakTopos puzndeckoro Bosneiicteus (TectupoBanue)

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

Wnpnexc KM- | KM- | KM- | KM-
Howep Paznen aucuumimabl KM: L 2 4 S
pasnena AT ren Henens 3 6 9 12
KM:

1 OcHoBHbIe (aKTOPbI PUZNYECKOTO BO3ICHCTBUS
11 @akTopbl PU3HUECKOTO BO3ACUCTBUS +
1.2 HopmupoBanue ¢pakTopoB (hr3HdecKoro BO3ACHCTBHS +

2 Mlym
2.1 AKyCTHYECKHI1 pacyeT OT HCTOUYHUKOB Iryma TOC +

BrusiHue ra30B031yX0NpoOBOJOB Ha CHU)KEHHUE IITyMa OT
2.2 +
I'TY, III'Y u TArOAyTHEBBIX MAIIMH

2.3 ['mymurenu myma +
24 ['mymmrenyu nryma napoBbIX BBIOPOCOB +
2.5 I'mymmrenn myma I'TY u [IT'Y +
26 ['mymmrenu nryma TAroAyTheBBIX MAIIMH U BOAOTPEIHBIX +

' KOTJIOB
2.7 AKYCTHYECKHE DKPaHBI +
2.8 KommnekcHoe camkenue myma ot TOC +

3 DJIEeKTPOMarHUTHOE U3TYYEeHUE
3.1 DJIEKTPOMArHuTHOE BO3JEHCTBUE HA OKPYKAIOIIYIO CPEAY + +

4 Bubparus
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4.1

Bubparmonnoe Bo3aencTBe

Bec KM, %:

30

20

30

20
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