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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kaeapsl TeroTeXHUYECKHX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henstmu ocBOGHMSI TUCHUIUIMHBI (MOyJisi) XOJOIWIbHBIE M KPUOTEHHBIE YCTaHOBKH
SBIISIOTCS: (OPMUPOBAHUME Y CTYIASHTOB TIPEACTABICHUH O CHUCTEMaxX M KOMIUIEKCAX
HU3KOTEMIIEPATYPHBIX TEXHOJIOTUN, HU3KOTEMIIEPATYPHBIX TEXHOJOTHX, TEIJIOBBIX Hacocax,
BCIIOMOTaTE€JIbHOM TEIIOTEXHUYECKOM OOOPYJOBAaHMM KOMILIEKCOB HHM3KOTEMIIEpaTypPHBIX
TEXHOJIOTHI, TEXHOJOTUUYECKUX KUAKOCTAX, ra3ax U Mapax, KaKk TEIUIOHOCUTEISIX U pabounx
Tenax

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

JucuummmHa X0JI0AUIbHBIC U KPUOTEHHBIC YCTAHOBKM BXOJUT B YaCTh y4EOHOTO IJIaHa
dbopMupyeMyro ydacTHUKaMU 00pa30BaTeIbHbIX OTHOLICHHUI 00pa30BaTeIbHON MPOTrPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hOpMHUPOBAHHBIE B pe3yJIbTaTe U3yUEHUS TUCIUILINH/ PAKTUK:

dusuka

Maremaruka

TexHnyeckas TepMOJAUHAMUKA

Teromaccoo6meH

I'mpporasonnHamuka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

DHeprocOepexeHre U BTOPUYHbBIE SHEPTOPECYPCHI

IlonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

[ToxroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW pabOTHI

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbraTte OCBOEHMS IUCHMIUIMHBI (MOAYNsI) <«XOJOAWIbHBIE U KPUOTCHHBIE
YCTaHOBKMY 00yUYaIOIIMICS TOJDKEH 001a1aTh CIeAYIOMMMA KOMITETEHIIUSIMH:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[TK-3 Crocoben k cbopy, 00paboTKe, aHAIM3Y U OOOOIICHUIO PE3yJIbTaTOB dKCIIEPUMEHTOB H
HCCIICIOBAHUI B COOTBETCTBYIONIECH 00JIACTH 3HAHMI

I1K-3.1 OcymectBiger c6op, 00pabOTKy, aHanM3 M 0000ILIEHHE pPe3yIbTaToB
HKCIIEPUMEHTOB U UCCIICIOBAHMM
[1K-3.2 [ToaroraBnuBaeT NpeayioAKEHUS 11 COCTABICHHS MIAHOB U METOIMYECKUX

InporpamMmm OKCIICPUMCHTAJIbHBIX I/ICCJ'IC,ZLOBaHI/Iﬁ u p33pa60TOK,
MPAKTUYCCKUX peKOMCHI[aHI/Iﬁ 110 UCITOJIHCHUTO UX PE3YJIbTATOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akax. gacoB, B TOM

qyuce:

— KOHTaKkTHas padora — 33,65 akas. 4acos:
— aynuTopHas — 33 akaJl. 4acoB;

— BHeaynutopHas — 0,65 akaj. 4acos;

— caMocTosTenbHas padora — 74,35 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMU - 324ET

AynutopHast
KOHTaKTHast pabora

Pasyen/ Tema (B akaz. yacax)

Cemectp

JUCHUITIINHBI

nal. | TpaxT.
3aH. | 3aH.

Jlek.

CamocTosiTennbHas
paboTa cTymeHTa

Bun
CaMOCTOSITEIILHOM
paboThI

®dopma TeKyILero
KOHTPOJIS
YCIIEBaEMOCTH U
MPOMEKYTOUHON
aTTeCcTaluu

Kon
KOMIIETEHIIMH

1. Paspen 1. Beenenue

1.1 Hasnauenme, o00JaCcTh
HCIIOIb30BaHUS u
KJacCU(pHUKAIUs 1
HHU3KOTEMITEPATYPHBIX

SHEPreTHUCCKUX YCTAHOBOK.

10

CamocrosTensHoe
U3y4YeHHE
JUTEPATYPBHI.
Wzyuenue
COOTBETCTBYIOIIUX
BOIIPOCOB U3 IpuIl. 1.
TTouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3a/1aHHOM TeMe
(pabota ¢
6ubnunorpaduyeckum
MaTepHaIaMy,
CIPaBOYHHUKAMH,
KaTaJIoraMH,
CIIOBapsIMH,
SHIUKJIONIEAUAMH).

Koncnekr
JICKITUH.

MK-3.1,
IK-3.2

1.2 XomomwibpHblE LMKIIBL.
TepMoarHaAMUYECKHE OCHOBBI 1 4
HOTyYEHUS riry0oKoro
XoJoza.

CamocrosTensHoe
n3ydeHue
JUTEPATYPBHI.
NsyueHue
COOTBETCTBYIOILINX
BOIIPOCOB U3 TIpHJL. 1.
ITouck
JIOTIOJTHUTEJILHON
“HPOPMALIUH T10
3aJJaHHON TemMe
(pabora c
O6ubanorpaduyeckum
Marepuaiam,
CIPaBOYHHKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIETUSIMHU).

Koncmnexr
JIEKIIUH.

MK-3.1,
IK-3.2




Uroro no pazaeny 2 | 4 | 16 |
2. Pazmen 2. TlaposKHIKOCTHEIC
KOMITPECCHOHHEIE
HHU3KOTEMIIEPaTyPHBIS
SHEPreTHIECKHe YCTAHOBKH.
CaMoCTOSTENBHOE
n3yvdeHue
JIUTEPATYPBI.
Nzyuenne
COOTBETCTBYIOLIHX
BOIPOCOB M3 MPUIL. 1.
21 TepmoauHamMuyecKkue Iownck
OCHOBBI a0O0TEI JIOTIOJTHUTENILHOM
MapOKUAKOCTHBIX P 1 4 6 “HPOPMALIUH T10 KOHCHevK T TIK-3.1,
. JIEKIHH. IK-3.2
HHU3KOTEMIIePaTyPHBIX 3aaHHOH TeMe
SHEPTreTHYECKUX YCTAHOBOK. (pabota c
oubmorpapuuecKum
MaTepHaIaMH,
CIPaBOYHHUKAMH,
KaTaJOTaMH,
CIIOBApsIMH,
SHIUKJIOTIEAMSIMH).
CaMoCTOsATENBHOE
n3yvdeHue
JIUTEPATYPBL
Nzyuenne
COOTBETCTBYIOIIHX
BOIIPOCOB M3 MPUIL. 1.
2.2 [Ipumenenue Iouck
MapOKUAKOCTHBIX OTIOJTHUTENBEHON
HHI;KOTef\[mepaTypHLIX 1 2/21 6 II[/IH(i)OpMaLII/II/I o KOHCHG\F T IK-3.1,
. JIEKIHH. IK-3.2
JHEPreTUYECKUX YCTaHOBOK. B 3aJlaHHOH TeMe
MPOMBIIIJIEHHOCTH. (pabora ¢
oubmorpaduuecKumM
MarepHanamMH,
CIPaBOYHHKAMH,
KaTaJIOraMH,
CIIOBapsIMH,
SHIUKIIONICAUSAMH).
HWroro no pazaeny 2 621 | 12
3. Pasmen 3. AGcopOiuoHHBIE
HHU3KOTEMIIEPaTyPHBIE
JHEPreTHYSCKHEe YCTAHOBKH.
CamocrosTenpHoe
H3yUYCHHE
JIUTEPATYPBI.
Nzyuenue
COOTBETCTBYIOLIHX
BOIIPOCOB U3 Ipuil. 1.
3.1 TepmonnHamMuuecKue TTouck
OCHOBBI a00THI OIOJTHUTEIBHOI
a0CcOpOLMOHHBIX b 1 4 6 }iIH(i)OpMaHI/II/I o KOHCHCVK g [IK-3.1,
JIEKIHH. I1K-3.2

HU3KOTEMIIEPATyPHBIX
JHEPreTUYECKUX YCTAHOBOK.

3aJJaHHON TemMe
(pabora c
O6ubnnorpaduyeckum
Marepuaiam,
CIIpaBOYHHUKAMHU,
KaTaJoTaMH,
CIIOBapSIMH,
SHIUKIIOTIETUSIMHU).




3.2 [Tpumenenue
a0CcOpOLIMOHHBIX
HHU3KOTEMIIEPATYPHBIX
JHEPreTHYECKUX YCTAHOBOK. B
HPOMBILIICHHOCTH.

221

CamocrosTensHoe
U3y4deHHe
JIUTEPATYPBHI.
Wzyuenne
COOTBETCTBYIOILIUX
BOIIPOCOB M3 IpHIL 1.
ITouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3aJIaHHOU TEeME
(pabota ¢
6ubnauorpapuIecKuM
MaTepHaIaMu,
CIPaBOYHHUKAMU,
KaTaJoramH,
CIIOBapsIMH,
SHIUKIIOTICIUAMH).

Koncmexr
JICKITUH.

MK-3.1,
IK-3.2

Hroro no pazpeny

6/21

12

4. Pazgen 4. OxikeHue
HHU3KOTEMIIepaTypHast
peKTudUKaIys Bo3ayXa.

4.1 TepMmouHAMHUYECKHE
OCHOBEI OXKIDKCHUS u
pekTrdUKaIKE BO3IyXa.

CamocTosTenbHOE
n3yJdeHune
JUTEPATYPBHI.
Nzyuenne
COOTBETCTBYIOILINX
BOIIPOCOB M3 MPUIL. 1.
ITouck
JIOIOIHUATEILHOMI
UH(pOPMAIUU 10
3aJJaHHOH TeMe
(pabota ¢
oubmorpapuuecKumM
MaTepHaIaMu,
CIIPaBOYHHKAMH,
KaTaJoramMH,
CIIOBapsIMH,
SHLUKIIONETUSIMU).

Koncmnexr
JICKITUH.

IK-3.1,
IK-3.2

4.2 CxeMbl
BO3/1yXOpa3AeIUTEIbHBIX
YCTaHOBOK.

4/3,71

CamocrosTensHoe
U3yueHHE
JUTEPATYPBHI.
Nzyuenue
COOTBETCTBYIOILUX
BOIIPOCOB M3 MpHIL. 1.
TTouck
JIOTIOTHUTEIHHON
UH(OPMAIHH 110
3aJJaHHOU TeMe
(pabota ¢
6ubmorpaduuecKumM
MaTepHaIaMu,
CIPaBOYHHUKAMU,
KaTaJIoTaMH,
CIIOBapsMH,
SHIHUKIIONICAUAMH).

Koncnekr
JIEKITHH.

MK-3.1,
IK-3.2

Wroro no pazneny

6/3,71

12




5. Pasznen 5.
HuskoTteMneparypHbie
SHEPreTHUECKHE YCTaHOBKH
OCHOBAHHBIE HAa MCIOJIL30BAHUH
JNEKTPUYECKUX W MarHUTHBIX
IOJICH.

5.1 TepMoaneKTpUyecKUe U
TEPMOMAarHUTOAJIEKTPUUECKHE
HHU3KOTEMIIePaTypHBIE
9HEPreTHYECKHE YCTAHOBKH.

CamocrosTensHoe
n3yvdeHune
JUTEPATYPBHI.
Uzyuenne
COOTBETCTBYIOIINX
BOIPOCOB M3 MPUIL 1.
ITouck
JIOTIOJTHUTEJIbHOU
nHdopManuy 1o
3aJJaHHON TeMe
(pabora ¢
oubmorpaduuecKum
MaTepHaIaMu,
CIPaBOYHHKAMH,
KaTaJoramMH,
CIIOBapsIMH,
SHIUKIOTIEAUSIMH).

Koncmexr
JICKITUH.

MK-3.1,
ITK-3.2

5.2 MarauTokajaopu4eckue u
AIIEKTPOKAJIOPHUYECKHE
HHU3KOTEMIIEPATyPHBIE
JHEPreTHUECKUE YCTAHOBKH.

CamocrosTensHoe
U3y4YeHHE
JUTEPATYPBHI.
Nzyuenne
COOTBETCTBYIOILINX
BOIIPOCOB M3 MPUIL. 1.
ITouck
JIOIOIHUATEILHOMN
UH(pOPMAIUU 10
3aJJaHHOU TeMe
(pabota ¢
oubmorpapuuecKumM
MaTepHaIaMu,
CIPaBOYHHMKAMU,
KaTaJoramMH,
CIIOBapsMH,
SHIHUKIIONICAUSAMH).

Koncnekr
JICKITUH.

IK-3.1,
IK-3.2

Wroro no pazneny

12

6. Pasmen 6. IloBblmieHue
sHepreTuyeckoi  sddexTuBHOCTH
TEIUIOOHEPTeTHUECKUX CHUCTEM 3a
cyer MIPUMEHEHUSI
HU3KOTEMIIEPATyPHBIX
JHEPreTHYECKUX YCTAHOBOK.




6.1 Hcnons3oBanus
BTOPUYHBIX  SHEPreTHUCCKHX | o
pEeCypcoB s TCHepamuu
X0J07a.

10,35

CamocrosTensHoe
U3y4deHHe
JIUTEPATYPBHI.
Wzyuenne
COOTBETCTBYIOILIUX
BOIIPOCOB M3 IpHIL 1.
ITouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3aJIaHHOU TEeME
(pabota ¢
6ubnauorpapuIecKuM
MaTepHaIaMu,
CIPaBOYHHUKAMU,
KaTaJoramH,
CIIOBapsIMH,
SHIUKIIOTICIUAMH).

Koncmexr
JICKITUH.

MK-3.1,
IK-3.2

Hroro no pazpeny

10,35

Hroro 3a cemectp

11

22/1,71

74,35

3a4éT

Hroro nmo gucuuiinge

11

22/1,7
148

74,35

3a4€T




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns pelieHns: NpegyCMOTPEHHBIX BUAOB yuyeOHOM pa®OThI MpU M3YyYEHUU AUCLUIUINHBI
«XONONWIbHbIE M KPUOTEHHBIE YCTAaHOBKM» B KayecTBE 0Opa30BaTENbHBIX TEXHOJOTHMA
UCIOJIb3YIOTCS KaK TPAJAULIMOHHBIE, TAK U TEXHOJIOIUU IPOEKTHOTO O0Y4EHUSI.

Wudopmannonnas JeKUs — [OCIENOBaTeIbHOE  HW3JIOKEHHWE Marepuaia B
JUCLUIUIMHAPHOM JIOTMKE, OCYIIECTBISIEMOE IPEUMYIIECTBEHHO BepOaJbHBIMU CpEACTBAMU
(MoHOMOT TpenonaBaTens). Takke HCHONB3YIOTCS HH(POPMAMOHHO — KOMMYHUKAI[MOHHBIC
TexHoJoruu. [IpakTnyeckoe 3aHATHE, IOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUI M HABBIKOB
10 IPEJJIOKEHHOMY aJITOPUTMY.

Ilepenaua HEOOXOAUMBIX TEOPETUYECKUX 3HAHMHM M (POPMHUPOBAHUE MPEACTABICHUHN IO
KypCy MPOUCXOJHUT C MPUMEHEHUEM MYJIbTUMEAUUHOTO 000pYyAOBaHUs. JIEKIIMOHHBIA MaTepuat
3aKpEIUIAETCS] Ha IPAKTUYECKUX 3aHATHUAX, T[AE€ IPUMEHAETCS COBMECTHAas JEATEIbHOCTb
CTYAICHTOB B TPYIIIe, HApaBJICHHAs Ha pelIeHue oOIel 3a1auu MyTeM CIOXKEHHS PE3yJIbTaTOB
UHAUBUAYaJIbHOM  paboThl wieHOB rIpymnnbl. Jlas pa3BUTHS U COBEPLICHCTBOBAHMS
KOMMYHHKATHBHBIX CIIOCOOHOCTEH CTYACHTOB OPTaHM3YIOTCS MPAKTHYECKHE 3aHSATHUS B BUIC
JUCKYCCHM, aHaln3a peajbHbIX MPOOJIEMHBIX CUTYalMHd M MEXIUCLUIUIMHAPHBIX CBS3ed H3
pa3nuyHBIX 00JacTell B KOHTEKCTE pemaeMoi 3anaun. CaMmocrosTenbHas paboTa CTUMYIHAPYET
CTYZICHTOB K CaMOCTOSATEJIbHOM MpopaboTKe TeM B MpoLecce HAUCaHUs pedepaToB MOJATOTOBKH
K JTUCKYCCHSIM, K KOHTPOJIbHBIM paboTaM U TecTHpoBaHUIO. [Ipu opranuszany caMocToATeIbHON
paboThI CTYIEHTOB MCIIOJIb3YOTCS 3JIEKTPOHHBIE BEPCUU Kypca JIEKIHH.

CTyneHThl TakKe BBIINOJHSIOT TBOPUYECKUN MPOEKT, KOTOPBIN, KaK IPABHIO, HE UMEET
JIeTalbHO NPOPAaOOTaHHOM CTPYKTYphl; YyueOHO-IIO3HABaTeNbHAs JEATENBbHOCTh CTY/AECHTOB
OCYIIIECTBJISIETCS. B paMKaX PaMOYHOIO 3aJlaHusl, MOAYMHAACH JOTMKE U MHTEPECAM Y4YaCTHUKOB
IPOEKTa, )KaHPY KOHEYHOI'0 pe3ysbTara - UHPOPMALMOHHOTO JOKJIa/a.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneHo B mpuiaoxeHun 1.

7 OneHoYHbIe CPeICTBA A5 IPOBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Crenanog, O. A. OcHoBbI Tpanchopmanuu TemoTsl : yueoHuk / O. A. Crenanos, C. O.
3axapenko. — Cankr-IletepOypr : Jlanp, 2019. — 128 c. — ISBN 978-5-8114-3722-1. — Tekcr

snekTponHsli  //  Jlamb  :  3JekTpoHHO-OMOnmoTewyHas — cucrema. —  URL:
https://e.lanbook.com/book/122152 . — Pexwum gocTyma: s aBTOPH3. TOJIb30BaTEICH.

2. AramuroB, E. b. TemnosHepreTuka KpHOT€HHBIX W XOJOJMJIBHBIX CHCTEM
NPOMBIIIUICHHBIX npeanpustuii. Koncnekr nekimii © yaeonoe nocobue / E. b. Aranutos, A. B.
TuxoHoB. - Maraurtoropek : MI'TY, 2013. - 1 snektpos. ont. auck (CD-ROM). - 3armn. ¢ turyi.
JKpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=910.pdf&show=dcatalogues/1/11188
87/910.pdf&view=true - MakpooObeKT. - TeKCT : 3MeKTpOHHBIHA. - CBeIeHHs JOCTYIHBI TAKXKE HA
CD-ROM.

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Ockonkos, C. B. TemomaccooOmMeHHOE 000pyA0BaHNE MPENNPUATHIA | METOIUYECKUE
YKa3aHUS 10 BHIMOJIHEHHUIO KYPCOBOTO MPOEKTa I CTYACHTOB HampaBieHus noarorosku 140100
"Termnosnepreruka" / C. B. Ockonkos, JI. B. Hukomnaes ; MI'TY, Kad. TermnorexHudeckux u
HHEPreTUUecKux cucreM. - Marauroropek : MI'TY, 2012, - 1



anekTpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. 9kpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1547.pdf&show=dcatalogues/1/1124
725/1547 pdf&view=true . - MakpooOBeKT. - TEKCT : 3eKTPOHHBII. - CBEJICHUS JOCTYITHBI TAKIKE
Ha CD-ROM.

2. JlsmkoB, B. V. Harmerarenu, TemuioBble IBUTaTeNd M TEPMOTpaHC(HOPMATOPHI B
cucTeMax sHeproodecreucHus mpeanpusTuii . yued. mocooue / B.M. JIsmkoB. — Mocksa :
NHOPA-M, 2018. — 218 c¢. — (Beicmee oOpa3zoBanue: bakamaBpuar). —
www.dx.doi.org/10.12737/22122. - ISBN 978-5-16-012314-1. - Tekct : snekTponHbIii. - URL:
https://znanium.com/catalog/product/942815 — Pexxum gocTyra: 1o mojamnucke.

3. JIsmikos, B. . Teopernueckre OCHOBBI TEIUIOTEXHUKH: Y4eb. mocobue it By30B /
B.M. JlamkoB, 2-¢ usn., uchp. u gon. - M.: KYPC: UH®PA-M, 2019. -c: wn - ISBN
978-5-905554-85-8. - Teker : 3J€KTDOHHBIN. - URL:

B) MeTou4uecKkue yKazaHus:

1. AranutoB, E. b. TemnosHepretuka KpHOT€HHBIX U XOJOJWUJIBHBIX CHCTEM
IPOMBIIUICHHBIX npeanpustuii. Koncnekr nekuuii © yaeonoe nocobue / E. b. Aranutos, A. B.
TuxoHoB. - Marautoropck : MI'TVY, 2013. - 1 aneKTpOH onT. quck (CD-ROM). - 3aru. ¢ Tutyi.
JKpaHa. URL:
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 910.pdf&show=dcatalogues/1/11188
87/910.pdf&view=true (nara obpamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 371I€KTPOHHBII. -
Ceenenus noctynusl Takxke Ha CD-ROM.

2. Kiiumosa, T. A. XonoauiapHoe obopyaoBanue : ydeoHoe mocobue [mast CI10] / T. A.
Kiumosa ; MI'TY. - Maruautoropck : MI'TVY, 2015. - 1 snekrpoH. ont. guck (CD-ROM). - 3ari. ¢
TUTYIL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1468. pdf&show—dcatalogues/1/1123
993/1468.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr
3IeKTDOHHBIN. - CBenenus nocTviiHel Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenosanue [10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
MathCAD v.15

Education J-1662-13 ot 22.11.2013 0eccpovHO
University Edition

MS Windows 7

Professional (juist J-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)

MS Off.lce 2007 Ne 135 ot 17.09.2007 06eccpodHo
Professional

7Zip CBOOOJIHO  PACIpPOCTPAHIEMOE 0EeCCPOYHO
Linux Calculate CBOOOIHO  PACIpPOCTPAHIEMOE 0eccpouHO
FAR Manager CBOOOIHO  PAcCIpOCTpaHSIEMOe 06eccpouHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
Hassanue xypca CchlIKa
DnekTpoHHas 0aza MepUoOAMYECKUX wu3maHui East
View Information Services, OOO «IBUC»
Hanumonanenas UH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa —  Poccuiickmii  MHAEKC  HAy4HOTO
nutupoBanus (PHI)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project_risc.asp




[TouckoBast cucrema Axkamemuss  Google
(Google Scholar)
®denepalibHOE TOCYIAPCTBEHHOE OIOKETHOE
yUpEKICHUE «DenepaabHbIi uncturyt|URL: http://www1.fips.ru/
IPOMBINIJICHHONH COOCTBEHHOCTH
Poccuiickass ['ocynapcTBenHnas OubOmmoTeKa.
Katanoru
DneKTpoHHBIE pecypchl Oubmumorekn MITY
uMm. I'.11. HocoBa
MesxTyHapoiHas HayKOMETpHYeCKast
pedepaTuBHas u MoNHOTEKCTOBas 6asza manubix |http://webofscience.com
HayyHbIx u3ganu «Web of science»
MesxTyHapoiHas pedepaTruBHas "
MOJIHOTEKCTOBAs _ CIipaBo4Has 0asza JaHHBIX
MexnyHapoaHas ~ 0a3a  IMOJIHOTEKCTOBBIX
»KypHaioB Springer Journals

9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)

URL.: https://scholar.google.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

http://scopus.com

http://link.springer.com/

MartepuaibHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAeT:

MatepuraiabHO-TeXHUYECKOE 00eCcrIeYeHNE IUCHUIUIMHBI BKIIOYAET:

VY4eOHble ayAUTOpUU ISl IPOBEICHUS 3aHITUN JEKIIMOHHOTO THIa MylbTUMeTuitHbIe
CpPEICTBAa XpaHEHHMs, Iepedaud M IpejacTaBieHUs HHopMauuu. Y4yeOHble ayAUTOpUH MAJIs
MPOBEJCHUS MPAKTUYECKUX, JIA0OPATOPHBIX 3aHATHUN, TPYNNOBBIX U HWHAWBHUIYaIbHBIX
KOHCYJIbTALIMM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUYHOM aTTecTauuu. Jlocka, MyJIbTUMEIUIHBIN
MPOEKTOpP, HKpaH. YUeOHble ayIUTOPUU JJIsl BBINOJIHEHUS KYpPCOBOTO MPOEKTUPOBAHUSA,
MOMEILEHUsI Ul CaMOCTOATEIbHOW paboThl oOydarommxcs. IlepcoHanbHbIE KOMIBIOTEPHI C
naketom MS Office, Bbixomom B UHTEpHET W ¢ JOCTYIIOB B  3JEKTPOHHYIO
MH(bOPMallMOHHO-00pa30BaTEIbHYIO CPElY YHUBEPCUTETA.



Boo~NoO~wWNE
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IIpunoxenne 1
IlepeyeHb KOHTPOJIBHBIX BONIPOCOB /IS MOATOTOBKH K aTTECTALMH

Kakue TpebGoBaHMs MPeIbBISIOTCS K KAUeCTBY IPOAYKTOB pa3/IeieHUs BO3AyXa.
Kakue rpadguxu notpediaeHus MpoayKTOB pa3AeieHus BO3AyXa BbI 3HACTE.

Kak knaccudunupyrores TpanchopmMaTopbl TEIUIOTHI.

Kackamable 1 pereHepaTuBHbIC TPAHCHOPMATOPHI TETIIIOTHI.

OO0m1as xapakTepuCTUKa XJIaJJ0Ar€HTOB U KPUOAr€HTOB.

AOGcopOumroHHbIE TpaHCPOPMATOPHI TEIIOTHI.

Crpyitabie Tpanc(hOpMaTOPHI TETIOTHI.

["a305KUIKOCTHBIE TPAHCHOPMATOPHI TETIIIOTHI.

Kpuopedprxeparopsl ¢ 1poccenbHON CHCTEMONH OKOHYATEIBHOTO OXIaXKACHUSI.
KpuopedprmxkepaTopbl ¢ IeTaHAECPHONH CHCTEMOM OKOHYATEIBHOTO OXJIAXKICHUSI.

KakoBa poip HU3KOTEMIIEPAaTypHOU TEXHUKHU B Pa3BUTHUH SKOHOMHKH CTPaHBbI?

OcHOBHBIE TOTPEOUTENH MPOAYKTOB pa3/ielieHUs BO3AyXa

CBolicTBa HU3KOTEMIIEPATYPHON U30JISALIUY.

Knaccugukaius KpporeHHbIX yCTaHOBOK M IIUKJIOB.

PeanbHble IUKIIBI KpUOTEHHBIX YCTaHOBOK. [lukn ['einanara, Kitona n Kanuuer.

X0J10A0IIPOU3BOIUTENBHOCTD, TOTEPH, 3PPEKTUBHOCTH PEAIbHBIX LIUKIIOB.

[TonsTue GuHapHON cMecu. 3aKOHBI pa3eleHUsl OMHAPHBIX CMeceH.

[Tpornecchl KUMIEHUS ¥ KOHIEHCAIMY OMHAPHOM CMECH.

[Tponecc pextudukanuy 6MHAPHON CMECH.

CxeMbl peKTU(DHUKAIIMOHHBIX KOJIOHH ISl pa3/iesieHus] ONHApHON CMECH.

brounas cxema BO3yXOpa3IeUTEIbHON YCTAHOBKH.

Knaccugukamnus BPY.

O6mas xapakrepructuka BPY, mpuHIuIbe moctpoeHwus.

Tennenuuu passutus BPY. DHepreTrueckue nokasarenu.

TexHosorus pasgeneHus Bo3ayxa.

X01010IPON3BOAUTEIBHOCTD U €€ cocTaBiisAromuye s BPY pasnuuHbIX THIIOB.
Perynuposanue npoussoautensHoctu BPY.

CriocoObl KOMITEHCAIIMM HEPAaBHOMEPHOCTHU NOTPEOIEHHUS MPOAYKTOB pasnenenus BPY

CxeMmbl CHaOKeHUs IPEeNPUATHS Ta3000pa3HbIMU POTYKTAMHU Pa3JIeIeHUs BO3yXa.

Knaccudukanus TpyoonpoBoAoOB /Ui TpaHCIIOPTA MPOAYKTOB pa3AeleHus BO3ayXa.

[TpoexTrpoBaHue TPyOOIIPOBOIOB /ISl TPAHCIIOPTA MPOAYKTOB pa3/ieieHus BO3AyXa.

JKuIKOCTHBIE KPUOTEHHBIE CUCTEMBI.

Marepuansl TpyO, apmarypa.



Ipuio:xkenne 2
OueHovHbIe CPeACTBA MPOBEIEHUS TPOMEKYTOYHOM aTTeCTAIUMI

a) [nanupyemsbie pe3yiabTaThl 00yUYEHHUS U OLEHOYHbBIE CPEJICTBA JIJISl IPOBEACHUS TPOMEKYTOUHOM aTTeCTalllu:

Koo
uHouKamopa

Hnouxamop
00CMUICEHUsA
KOMNnemeHyuu

Oyenounvle cpedcmsa

IMK-3 - Cnocoben k coopy, o0padoTKe, aHAJIU3Y H 0000LIEHHIO Pe3yJILTATOB IKCIEPHMEHTOB U HCCJIeI0BAHMII B COOTBETCTBYIOIIEH 00J1acTH

SHAHUM
IK-3.1 OcymiectBisieTr cOop, Ilpumepor npaxmuyeckux 3a0aHULL:
0o0paboTKy, ananu3s u [[I[pon3Bectu COTIOCTaBUTEIbHBIE pacueTsl JHepro3aTpar JBYX XOJIOIUTTBHBIX YCTaHOBOK
000011IEHNE X0JIOAONPON3BOUTEIbHOCTBIO 100 KBT, paboTraromux Ha aMmMmuake u xjaagone R-123.
pe3yIbTaTOB ConocTaBUTh XOJOUIbHBIE KOA(DPUIIMEHTHI.
JKCIIEPUMEHTOB u [Ouenute 3¢ (HeKTUBHOCTh MPUMEHEHHSI TEIIOBOr0 Hacoca Ha xjaaoHe R-123 u aeKTpooTONUTENsHOrO KOTJIA JIjis|
HCCIIE0BAHUI 34141 OTOILICHMS 3AaHHs IIomabio 200 M2,
I1K-3.2 [ToaroraBnuBaet 3aoanus na pewenue 3a0ay uz npogpeccuoHarbHoU 0o1acmu, KOMNIEKCHbLE 3A0AHUSL
npemioxkeHuss  Juist [[pon3BecTH KOMIUIEKCHBIN pacdeT BO3IyXOpa3IeIUTeIIbHON YCTAaHOBKH Ha OCHOBE 3KCIIEPUMEHTAIBHBIX JAHHBIX,
COCTaBIICHUS TIJIAaHOB [IPEAHA3HAYEHHOM A7l OTHOBPEMEHHOTO MOMyYeHHUsI TEXHUYECKOTO KUCIOPOa BbICOKOTo aaBnenus (10 20 Mlla) B
u METO/IYCCKHX [KomuaecTBe 280 HM /4 koH1eHTpauueit 99,8% O, 1 ra3o00pa3Horo a3ora 0coboit YcToThl B KoauuecTse 1650 HM>/d
nporpamm KoHIeHTparueit 99,999% N,.
OKCICPUMCHTAIIBHBIX G,aM /g Konm. 02,% Kom. Pacxox N2 aM3 /4
HCCIIE0BAHUI u N2
pa3paboToK, 280 99.8 99.87 1800
NPaKTHYECKHX 300 99.5 99.999 1900
pPEKOMEHTAIH 110 340 99.7 99.85 1670
HCTIOHEHIIO X 310 99.8 99.92 1650
270 99.5 99.999 1680
PEYIILTATOB 300 99.7 99.85 1900
340 99.8 99.92 1670
310 99.7 99.999 1650




Koo Unouxamop
00CmudICeHUs. Oyenounvie cpedcmea
uHouKamopa
KOMNemeHyuu
270 99.8 99.85 1680
300 99.6 99.92 1690
0

0) [lopsioK npoBeaeHNUsI MPOMEKYTOYHOM ATTECTAIUM, IOKA3aTe I U KPUTEPUH OLCHUBAHNSA (IK3aMeEH).
Kputepuu onieHk# (B COOTBETCTBUU C (POPMHUPYEMBIMU KOMIETEHIIUSIMHU U TUIAHUPYEMBIMH PE3yJIbTaTaMu O0yUeHUs):

DK3aMeH 10 JaHHON TUCITUTUIMHE POBOIUTCS B YCTHOM (hopMe 10 IK3aMEHAIIMOHHBIM OMJIeTaM, KaXKIbIH U3 KOTOPBIX BKITFOYACT 2 TEOPETHUECKUX
BOIIpOCA.

— Ha OIEHKY «OTJHYHO» (5 0aJIoB) — 00yYaromuiicss JEMOHCTPUPYET BBICOKAN YPOBEHb COPMUPOBAHHOCTH KOMIICTCHIIUN, BCECTOPOHHEE,
CUCTeMAaTHYeCcKOe 1 TTy00KOe 3HaHHEe yueOHOro MaTepuaa, CBOOOTHO BBIMOIHIET MPAKTUYECKUE 3a/IaHuUs1, CBOOOIHO ONEpUPYET 3HAHUSIMH, YMEHHSIMH,
MPUMEHSET UX B CUTYALUSAX MTOBBIIIEHHOW CIIOAKHOCTH.

— Ha OIIEHKY «Xopomo» (4 6anna) — oOyyaroluiicss IeMOHCTPUPYET CpeIHUN YPOBEHb C(POPMHPOBAHHOCTH KOMIETEHIIUN: OCHOBHBIE 3HAHUS,
YMEHHUS OCBOCHBI, HO JIOTTYCKAIOTCsl HE3HAUYUTEIbHBIE OITMOKH, HETOYHOCTH, 3aTPYIHEHHUS PU aHATUTHYECKUX ONEPAIHIX, IEPEHOCE 3HAHUI U YMEHUM
Ha HOBbBIE, HECTaHJAPTHBIE CUTYaLlUH.

— Ha OIIEHKY «Y/10BJIETBOPUTEIbHO» (3 Oaia) — 00yqaroniuiicss IeMOHCTPUPYET MOPOTOBBIN YPOBEHb CHOPMHUPOBAHHOCTH KOMIIETEHITUI: B XOI€
KOHTPOJBHBIX MEPOMPHUITHIA JOMYCKAIOTCS OMMUOKU, MPOSBISETCS OTCYTCTBHE OTIENbHBIX 3HAHWN, YMEHHI, HAaBBIKOB, OOYUYAIOIIUICS HUCIIBITHIBAET
3HAYUTEJIbHBIC 3aTPYJAHECHUS ITPU ONIEPUPOBAHNUH 3HAHUSIMH M YMEHUSIMH MIPU UX MIEPEHOCE HA HOBBIE CUTYaIIUH.

— Ha OIIEHKY «HEeYI0BJIETBOPHUTEJIBLHO» (2 0Oamia) — oOydaromuiics AeMOHCTpUpyeT 3HaHus He Oonee 20% TeOpeTHMUEecKOro marepuana,
JIOTTYCKaeT CYIIECTBEHHBIE OMMOKH, HE MOXET MOKa3aTh MHTEIJIEKTYaIbHbIC HABBIKH PEIICHUS TPOCTHIX 3aj1a4.

— Ha OIICHKY «HeYAOBJIeTBOPUTEabHO» (1 Oamn) — oOyyaromuiics HE MOXKET MOKa3aTh 3HAHHUS Ha YPOBHE BOCIPOM3BEICHUS U OOBSCHEHHS
nH(pOpMaIuU, HE MOXKET MOKa3aTh UHTEJUIEKTYaIbHbIC HABBIKK PEIICHUsSI MPOCTHIX 3aj1a4.




