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BBICILIETO 00pa30BaHuS
«MaruuTOropeKHii rocy1apeTBeHHEIH TeXHUYECKHi yHuBepcuTeT uM. .M. Hocosay

VTBEPXIAIO
Hupexrop UDuAC
C.U. JIykbsnos

26.02.2020 r.

PABOYAS ITPOTPAMMA TUCIAILIAHBI MOAVYJIS)

TEXHOJIOTHYECKHE SHEPT OHOCHTEJIH IIPEJIIPUATHH

Hanpasnesuune noarorosku (CenuansHOCTS)
13.03.01 TemnosHepreTHka i TEIUIOTEXHAKA

Hanpasnennocts (mpomis/cnenuanmsanys) IIPOTPAMMEL
OHeproobecedeHne MpeIpHUsTHi

VpOBeHB BBICIIEr0 06Pa3OBAHUS - GaxanaBpuar

Dopma 06yueHus
3a04Hast

HAncrutyr/ gaxynsrer  MHCTHTYT sHepreTHkH u aBTOMATH3HPOBAHHEIX CUCTEM
Kadenpa TemnoTexHrYecKkuX 1 SHEPTETHUECKHX CHCTEM

Kypc 4

MaruuTtoropck
2020 rox



PaGouas mporpamma coctasiesa Ha ociope ®T'OC BO 1o HanpasneHHIO MOJMOTOBKH
13.03.01 TeruiosHepreTuka u TEINIOTEXHUKA (YPOBECHD Gaxanappuara) (mpukas MuHOOpHAYKH
Poccuu 01 28.02.2018 . Ne 143)

PaGouyas mporpamMMa paccMOTpeHa M omoOpeHa Ha/ 3ace/lapuu Kadenper
TemIoTeXHAYEeCKUX U SHEPIeTHUECKUX CUCTEM
11.02.2020, mpoToxomn Ne 4

3aB. xadenpai / __ E.b. AranutoB
Pa6odast mporpamMma 0[00peHa METOMUHIECKO! KoMuccnel I/ISHA/
26.02.2020 r. mpotoxon Ne 5 //
[pencenarens M. JIykbsHOB
Pa6oyas mporpaMma COCTaBIeHa:
3aB. Kadenpoit TuOC, n-p. TEXH. HayK E.B. AranuToB
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MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIAIO
Hupexrop NOuUAC
C.W. JIykpsaHOB

26.02.2020 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

TEXHOJIOTHYECKHE JHEPI OHOCHTEJIH ITPEJIIPUATHH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
13.03.01 TermmosHepreTrka U TEIUIOTEXHUKA

HamnpasnenHnocTs (nmpoduias/criennanu3ans ) IporpaMMbl
OHeproobecneueHue npeaAnpusTui

YpoBeHs BrIcIIEro 00pa3oBaHus - 0aKajiaBpyuat

®opma oOyueHus
3a04Has

WNuctutyt/ pakynprer  MHCTUTYT Y)HEPreTUKH U aBTOMATU3UPOBAHHBIX CUCTEM
Kadenpa TennmoTeXxHNnYeCKuX U IHEPTETUUECKUX CUCTEM

Kypc 4

Maruuroropck
2020 ron



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBiIeHHIO
noarotoBku 13.03.01 TemmosnepreTuka u TeruioTexHUKa (mpukaz MunoOpHayku Poccum ot
28.02.2018 r. Ne 143)

PabGouass mporpamMmma paccMOTpeHa ©  OAO0OpeHa Ha 3aceJaHuu  Kadeapbl
TennoTeXHNYeCKUX U SHEPTeTUICCKUX CUCTEM
11.02.2020, mpotoxomn Ne 4
3aB. kadenpoi E.b. AranutoB

PaGouas nporpamma ogobpena metoauueckoi komuccueid MOuAC
26.02.2020 r. mpotokoia Ne 5

IIpencenarens C.N. JIykbsiHOB
PaGouas mporpamma cocraBieHa:
3aB. kadeaport TudC, a-p TexH. HayK E.b. AranutoB
Penensenrt:
3am. Hau. [[DCT ITAO "MMK" | kana. TexH. HayK B.H.

MuxaniioBcKui



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kapeapbl TerIoTeXHUYECKUX M SHEPTETUIECKUX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii E.b. AranuToB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.B. AranuTos

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2023 - 2024
yueOHOM Toy Ha 3acefaHuu Kapeapsl TerIoTeXHHYECKUX U SHEPTETHIECKUX CHCTEM

[Ipotokom ot 20 . Ne
3aB. kadenpoii E.b. AranuTtoB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 . Ne
3aB. kadeapoii E.b. AranuToB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2025 - 2026
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit E.b. AranutoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enssMu ocBOeHUsS IUCHUIUIMHBI (Momynsa) '"TexHOJOoTHYecKHe HSHEPrOHOCHUTEIH
npeanpusTHii"  SABIAOTCS (GOPMHUPOBAHHME Yy CTYACHTOB 3HAHUM M yMEHUH B 00JNacTH
pacnpeneneHus YJHEProHOCUTENEN Ha TPOMBILIEHHOM IIPEANPUATHH.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuumnuHa TexXHONOIMYECKUe SHEPrOHOCUTENM NPEAUpUSITUH BXOAUT B 4YacTb
yueOHoro miaHa GopMUPyeMYI0 Y4aCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa3oBaTebHOM
IIPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJIaJCHUsA),
c(OpMHUPOBAHHBIC B PE3YIbTATE U3YUCHHSI JUCIUTITNH/ TPAKTUK:

I'mpporazonnnamuka

TexHuueckas TepMOAMHAMUKA

Maremaruka

®dusuka

Xumus

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYEHUHN AAHHON AUCLHUILIIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

DHeprocOepeKeHNE B TEMJIOIHEPTETHKE U TEIIOTEXHOJIOTHIX

DHeprobanaHchl MpeANpUITU

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

[Ipon3BoaCTBEHHAS-IPEAAUIIIIOMHAS TPAKTUKA

[ToaroroBka K mpoiierype 3aliuThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

Metoas! HHXKEHEPHBIX UCCIIE0BAHMUI

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHMS AUCUMILIMHBL (MOAYNs) «TeXHONIOrMuecKue 3HEPrOHOCUTENH
HpENpUATHIT 00yJyaroIUNics JOIDKEH 001a1aTh CIISAYOIIMMI KOMIETEHLIUAMMU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHA KOMIICTCHIIMH

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

I1K-3.2 [ToaroraBnuBaet npeanoKeHus sl COCTABJICHUS MIJIAHOB U METOJIMYECKUX
MporpaMM  SKCHEPUMEHTAIBHBIX  HCCIEAOBAaHUM W pa3paboToK,
MPAKTUYECKUX PEKOMEHAAIINH 110 UCTIOTHEHUIO UX PE3YJIbTATOB

[TK-3.1 OcymectBisier cO6op, 00pabOTKy, aHaMM3 W OOO0OIIEHHE PEe3yIbTaTOB
IKCIIEPUMEHTOB M UCCIIECIOBAHUN




4. CTpykKTypa, 00bEéM H coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCITUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuIl 216 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas padora — 11,6 akaz. 4acos:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeayIuTopHas — 3,6 akaJi. 4acoB

— caMocTosTenbHast pabora — 195,7 akan. 4acos;

— MOJTOTOBKA K dK3aMeHy — 8,7 aka. yaca

dopma aTTecTaluu - SK3aMEH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
Pasnen/ Tema 2 (B axan. uacax) & E‘ Bun . KOHTPOIIA Kon
> 3 © | camocTOsTENBHOIT | ycreBaeMOCTH U
JTACIUTUTAHBI & £ . | KoMIeTeHINH
g £ paboThI MIPOMEKYTOUHOM
Tex. mab. Hpakt. f = o aTTeCTaluu
3aH. 3aH. | QO &
1. 1. Paznen.
TexHonornueckue
CaMocCTOsTeNBHOE
u3ydeHue y4eOHoMH .
1 HAy4IHOH Texymmmit IK-3.1,
1.1 Benenue 0,25 26,7 KOHTpPOJIb
JUTEPATYPHI. TIK-3.2
yCIeBaeMOCTH
ITpunoxenue 1
[AKPNel].
1.2 Cucremsl
CamocrosTensHoe
MIPOU3BOJICTBA u -
u3ydeHue yueOHon .
pacnpeneneHus . Texymmit MK-3.1
SHeproHocuteneii  Ha 0,25 |0,25/0,2511{0,5/0,51| 28 11 HayHHon KOHTDOJIB o
JIUTEPATYPBI. IK-3.2
MPOMBIIIICHHBIX yCIeBaeMOCTH
TpeINPUATHSIX. Tpunoxenne 1
M [AKPNe2]
CaoiicTBa OOJBIINX
CamocTosTenpHoe
u3ydeHue yueOHoun Texymui
1.3 Crcremel 4 10,25 10,25/0,25110,5/0,51| 28 1 HayqHOH KOHTPOJTh IK-3.1,
BO3J[yXOCHa0KeHUS JUTEPATypBI. IK-3.2
yCIIEBaGMOCTH
[punoxenue 1
[AKPNe3].
CamocTosaTenpHOe
14 CucteMbt H3yq;igez::§1{0n Texymuit K-3.1
TEXHUYECKOTO 0,25 10,25/0,251]0,5/0,51| 28 Y KOHTPOJIb .
JUTEPATYPHI. TIK-3.2
BOJJOCHA0XKEHUS yCIeBaeMOCTH
[Tpunoxenue 1
[AKPNe4].
CamocTosTenbHOe
u3yueHue y4eOHOH Texymuit
L5 Cueremst| 1 6 55 10.25/0,251|0,5/0,51| 28 | M Hayumoi KOHTPOITH TIK-3.1,
razocHa0>KeHUs JUTEPaTypBbI. IK-3.2
yCIeBaeMOCTH
[punoxenue 1
[AKPNe5].




CaMOCTOSATEILHOS

1.6 Cucrembl n3ydeHue yueOHon .
obecrieueHus U Hay4HOH Tewyuui IK-3.1
0,25 10,25/0,251110,5/0,511] 28 i KOHTPOJIb )
HUCKYCCTBEHHBIMHU JUTEPATYPHI. TIK-3.2
yCIeBaeMOCTH
TOPIOYHMH Ta3aMH IMpunoxenwue 1
[AKPNe6].
CamocrosTensHoe
u3ydeHue y4eOHOH Tex .
. yimn :
L Cueremst| | 6 55 10.25/0,251(0,5/0,51| 18 | M HayuHoi KOHTPOITH TIK-3.1,
XOJIOJIOCHAOXKEHUS JUTEPATYPBI. I1K-3.2
yCIIeBaeMOCTH
[punoxenue 1
[AKPNe7].
1.8 Cucremst I/iaMZEI;(;HTeZgEg;
obecrieyeHus qu Ha y:oﬁ Texymuit K-3.1
MPEANPHITHI 0,25 0,5/0,51 | 1/11 11 . KOHTPOJIb 3' 2’
MPOJYKTaMHU pa3IesiCHuUs JTHTCPATYPEL. yCIeBaeMOCTH TIK-3.
53 a [Tpunoxenue 1
BO3AYX [AKPNeS].
HWroro no pazneny 2 221 4/411 [195,7
HWroro 3a cemectp 2 2/21 4/41 1195,7 JK3aMeH
Wtoro no nucuurinHe 2 221 4/41 |195,7 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jlns pelieHns: NpeIyCMOTPEHHBIX BUAOB yuyeOHOM pa®OThI MpU M3YyYEHUU AUCLUIUINHBI
«TexHomorn4ecKre YHEProHOCUTENU NPEANPUATHI » B KadecTBE 00pa30BaTEIbHBIX TEXHOIOTHIMA
UCIOJB3YIOTCSl KaK TpPaAULMOHHBIC, TaK W MOIYJIBHO - KOMIIETCHTHOCTHBIE TEXHOJIOIMH.
[lepenaya HEOOXOAMMBIX TEOPETHUECKUX 3HAHUM W (POPMHUPOBAHUE IMPEICTABICHHA MO KYpCy
IPOUCXOIUT C IPUMEHEHUEM MYJIbTUMEAUHHOr0 00O0pyAoBaHUs. JIeKIMOHHBIH Marepuan
3aKpeIuIsieTcsl Ha J1adopaTOpHBIX paboTax, TA€ NPUMEHSETCS COBMECTHAs JESTEIbHOCTD
CTYACHTOB B I'pYIIIE, HAllpaBJIeHHas Ha pelleHue oOLel 3a1auu MyTeM CIOXKEHUs Pe3y/bTaToB
UHAMBUAYaAJIbHOM  paboThl ujeHOB rpynmnbl. Ui  pa3BUTUS W COBEPIICHCTBOBAHUS
KOMMYHHKATHBHBIX CIIOCOOHOCTEH CTYAEHTOB OPraHMU3YIOTCS INPAKTUYECKHE 3aHATUS B BUE
JMCKYCCHH, aHaJ3a peajbHBIX MPOOJIEMHBIX CUTYallMid M MEXIMCIHUIUIMHAPHBIX CBS3eH W3
pasin4HbIX oOjacTell B KOHTEKcTe perraeMoi 3agaun. CamocrosTenbHas paboTa CTUMYJIUPYET
CTYACHTOB K CAaMOCTOSITETIbHOM MpopabOTKe TeM B Mpoliecce Hanucanus pedeparos, MOATOTOBKH
K JJUCKYCCHSIM, K KOHTPOJIbHBIM paboTaM M TecTHUpoBaHuto. [Ipu opranuzanuu caMocTosTenbHOMN
paboTBHl CTYAEHTOB WCIIOJIB3YIOTCS UIEKTPOHHBIE BEPCHM Kypca JIEKLHH, J1abopaTOpHOro
IIPaKTUKyMa, pacueTHO-Tpaduueckoi paboThl.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXCsl
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTAaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. 'mapaBnryeckuii pacuyeT cucTeM ra3ocHadxeHus ;| yueoHoe nmocoodue [mis By3os] / E.
b. AranutoB [u np.] ; Maruuroropckuii roc. texHuuecku yH-T um. I. W. Hocosa. -
Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - ISBN 978-5-9967-1509-1. -
3aru. c TUTYIL. JKpaHa. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3942.pdf&show=dcatalogues/1/1530
517/3942.pdf&view=true - MakpooObeKT. - TekcT : AneKTpOoHHBIH. - CBeAEHUS JOCTYITHBI
takke Ha CD-ROM.

2. Yekanuna, T. B. DHeprocHabxeHne NpOMBIIIJIEHHBIX MPEIIPUATHI ;| yueOHOe mocoOue
/ T. B. Uekanuna. - HoBocubupck : HI'TY, 2011. - 136 c. - ISBN 978-5-7782-1562-7. - Tekcr :
anekTponHbi. - URL: https://znanium.com/catalog/product/546719 — Pexum noctyma: mo
MOJIITUCKE.

0) JlonostHuTeIbHAS JTUTEPATYpA:

1. 3amaneeB 3.X., OCHOBBI T'MIPABIMKH U TEIUIOTCXHUKU . YdeOHoe m3manue / Ilox
obmeit pen. mpod. B.H. IMocoxmna. - M. : UsmarensctBo ACB, 2014. - 424 c. - ISBN
978-5-4323-0021-8 - Texkcr : anexrponHsiii // IBC "Koncynbrant crygenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785432300218.html - Pexum goctyma : 1o
MOJIITUCKE.

2. Nonnn A.A., 'azocHabxxenue :| Y4eOHUK IS CTYJACHTOB BY30B IO CICIIHATLHOCTH
"Temnora3ocHabxenne u Bentwsius" / Nonun A.A., XXuna B.A., Aptuxosuu B.B., [Tmonuk
M.T". - M. : U3narensctBOo ACB, 2012. - 472 ¢. - ISBN 978-5-93093-729-9 - TekcT : 31eKTpOHHBIN
1l 3BC "KoHcynbTaHT cTyzneHTa" : [caift]. - URL
https://www.studentlibrary.ru/book/ISBN9785930937299.html

3. Kynunos, A. A. T'opeHue opranmueckoro Torwmsa: Y4eonoe nocooue / Kynnnos A.A.
- M.:HUL] UHO®PA-M, 2019. - 390 c.: - (Beicmee oOpazoBanme: bakamaBpumar). - ISBN
978-5-16-009439-7. - Tekcr : anexTponHbIi. - URL: https://znanium.com/catalog/product/999882
— PesxnM JocTyIia: Mo moanucKe.



https://magtu.informsystema.ru/uploader/fileUpload?name=3942.pdf&show=dcatalogues/1/1530517/3942.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3942.pdf&show=dcatalogues/1/1530517/3942.pdf&view=true
https://znanium.com/catalog/product/546719
https://www.studentlibrary.ru/book/ISBN9785432300218.html
https://www.studentlibrary.ru/book/ISBN9785930937299.html
https://znanium.com/catalog/product/999882

B) MeTonuyeckue ykazaHus:

1. 3nokazosa H.I', KaGimykoBa M.C. Pacuer pacnpenenuTenbHbIX CeTeH: METOIUYCCKUE
yka3aHusi K npaktudeckuM 3aHstusMm / H.I'. 3nokasoea, M.C. KabGnykoBa. — MarHuToropck:
N3n-Bo Maraurtoropck. roc. TexH. yH-ta uM. [.J1. Hocoga, 2014. — 20 c.

2. 3mokazoBa H.I', KabmykoBa M.C. I'mapaBnudeckuii pacder CeTH XOJIOAHOTO
BOJIOCHA0KEHHUS: METOJAMYCCKHE YKa3aHus K mpaktuueckuM 3anstusm / H.I'. 3nokasosa, M.C.
Kab6mykoBa. -Marunutoropck: M3n-Bo Marautoropck. roc. Texs. yH-ta um. .M. Hocosa, 2016. —
16 c.

3. Tomsk, C. A. BomocHaGxeHue M BOJOOTBEACHHWE C OCHOBAaMH THJIPABIUKU !
yuebHo-MeToauueckoe mocooue / C. A. Tomsx, M. C. Yuskos, B. C. ITogkopsitoBa ; MI'TYV. -
Marnuroropck : MI'TY, 2015. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ turyn. skpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatalogues/1/1124
241/1527.pdf&view=true - MakpooObekT. - TeKcT : 3aeKTpOHHBIH. - CBEICHHS TOCTYITHBI
takke Ha CD-ROM.

4. Aranutos, E. b. IIpoextupoBanue rpaaupeH Ais CUCTEM BOJOCHA0XKEHHs | yueOHOe
nocobue / E. B. Aranutos, M. C. CokonoBa ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ Turya. 9kpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3616.pdf&show=dcatalogues/1/1524
606/3616.pdf&view=true - MakpooObeKT. - Tekcr : anekrponnbiid. - ISBN 978-5-9967-1138-3.
- CBenenus noctymnabl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanwue I10 No noroBopa CpoK IeCTBUS JTUIEH3UU
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 1\ 135 o1 17.09.2007 GecepouHo
Professional
7Zip CBOOOJTHO PACIIPOCTPAHIEMOE 0ECCPOYHO
FAR Manager cBOOOHO pacrpocTpaHsIeMoe 06eccpoyHO
Linux Calculate CBOOOIHO PACIPOCTPAHIEMOE 0eccpouHO
MathCAD v.15
Education University |/1-1662-13 ot 22.11.2013 0eccpovHO
Edition

IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

HasBaHue xypca Ccpuika

DOnexTpoHHas 0a3a mepuoaudeckux u3naHuil East 1Al .
View Information Services, OO0 «MBUCy hitps://dlib.eastview.com/
Harmmonanenass  uH(pOpMaMOHHO-aHATHTUYECKAS
cuctema — Poccuiickuii  mapexc  wayunoro|URL: https://elibrary.ru/project_risc.asp
uutuposanus (PUHIL)
SS%CII;?)BM cmcrema Axanemma Google (Google URL.: https://scholar.google.ru/



https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatalogues/1/1124241/1527.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatalogues/1/1124241/1527.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3616.pdf&show=dcatalogues/1/1524606/3616.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3616.pdf&show=dcatalogues/1/1524606/3616.pdf&view=true

Nudopmanmonnas cucrema - EnuHoe OKHO
JI0CTyTa K HTHGOPMAIIMOHHBIM pecypcaM
®denepanbHOe TOCYAApCTBEHHOE OIOKETHOE
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IPOMBIIICHHOM COOCTBEHHOCTH
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Katanoru
DneKTpoHHBIE pecypchl Oubmumorekn MITY
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MesxyHnapoiHas HAyKOMETpHYEeCKast
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MOJIHOTEKCTOBAsl _CIpaBoyHas 0a3za  JIaHHBIX
Mexnaynapoanasi pedeparuBHas 06a3a JaHHBIX
0 YUCTOW ¥ TPUKIAJAHON MaTeMaTuKe
9 MaTepuaJbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIsl)
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MarepuanbHO-TEXHHUECKOE 00ecleueHUe AUCUUIUINHBI BKIIIOUAET:

VY4eOHble ayTUTOPUH JUIsl IPOBEACHUSI 3aHATUIN JIEKLIMOHHOTO THUIIA:

- ydyeOHast ayauTopus JUIsl NPOBEIEHHs JIEKUHOHHBIX W MPAKTHUYECKUX 3aHATUH
CEeMHMHAPCKOT0 THIA, TPYNIOBBIX W WHAWBHUIYAIBHBIX KOHCYJIBTAIMH, TEKYIIETO KOHTPOJA U
IPOMEKYTOUHON aTTeCTallUU:

- MyJIbTUMEIMAHBIC CPENICTBA XPAHEHHUS, TIEPEauu U MPEICTaBICHIS HHPOPMALIUU

VY4yeOHble ayIUTOPUM JUIA HPOBEAEHUS MNPAKTUUECKUX 3aHATUH, TIpPYIIOBBIX U
WH/IMBUIYAIbHBIX KOHCYJBTAIM, TEKYIIETO KOHTPOJSI M IMPOMEXKYTOYHOH arrecTauuu: - -
-JI0CKAa, MYJIbTUMETUIHBIN TPOEKTOP, IKPaH.

VY4eOHbIE ayAWTOPUHM JUISL  BBINIOJIHEHHUS  JIAOOpPAaTOPHBIX  paboT, KypCOBOTO
IPOEKTHUPOBAHUS, TIOMEUICHUS JUIsl CAMOCTOSITENIbHON paboThl 00y4YaroIuXCs:

-nepcoHalibHbIe KoMIbioTepsl ¢ makerom MS Office, Beixomom B HuTepHEeT M C
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAITMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA

[lomemenne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS  y4eOHOro
00opyIoBaHUs:

- CTEJIIaXH, CeU(BI A1 XpaHeHHs yueOHOro 000py10BaHuUs, MHCTPYMEHTHI JUIsl pEMOHTA
71a00paTOPHOTo 000PYIOBAHUS.



[Tpunoxenuel

6. YueOHO-MeTOANYECKOE 00ecTieYeHre CAMOCTOSITE/IbHOI Pa0doThI CTY/ICHTOB.
IIpumepHBbIe BONPOCHI Ay IMTOPHBIX KOHTPOJIbHBIX padoT (AKP)

AKP 1 Tema 1
1.bosbire cucTeMbl JHEPrETUKH.
2.Ilpenmer kypca, OOIIME TOHSITHS.
3.IloHsTHE 371€MEHTA CUCTEMBI,CBA3H.
4. TenaeHIIMH pa3BUTHS TOILTUBO-3HEPTETUYECKOTO KOMILJIEKCA.
AKP2 Tema 2
1. O6Gmme NOpPUHLUUIIBI TOCTPOCHHS  CHCTEM  IMPOM3BOACTBA U  pacHpelesIeHUs
HHEPrOHOCUTEIIEH Ha IPOMBIIIIEHHBIX IPEAIPUATUAX
2. XapaKTepHCTHUKH 3HEPrOHOCUTEINEH; MacIITa0bl IPOU3BOJICTBA U MOTPEOICHHUS;
3. Ompenenenue NOTpeOHOCTH B SHEPTOHOCUTEIISAX
AKP3 Tema 3
1.Ha3nauenue, cxema; kinaccudukaius moTpeOuTeNei c:karoro BO3ayxa;
2. OmpenesneHre pacueTHOW Harpy3KH JUIsl MPOEKTHpoBaHUs KommpeccopHoii ctaniun (KC);
pacuet TexHonorudeckux cxem KC
3.CucTeMbl OCYIIKH BO3/lyXa
AKP4 Tema 4
1.CucremMa TEXHMYECKOTO BOJJOCHA0KEHHSI: — 6 4acoB.
2.Ha3nauenue, kinaccuukanus, CXeMbl; COCTaB 000pyIOBaHUS; OIIPEICIIEHUE TOTPEOHOCTH B
BOJIC HA TEXHOJIOTUYECKUE U MPOTUBOIIOKAPHBIC HYKIIbI
3. TpeboBaHusI K KQUECTBY U MapaMeTpaM TEXHHUECKOW BOJIBI;
4.mpsAMOTOYHBIE, OOOPOTHBIE U OECCTOYHBIE CHCTEMbI TEXHUYECKOTO BOAOCHAOKEHUS
AKPS Tema §:
1.Haznauenue, cxembl, KJaccuQUKaIUs CUCTEM ra30CHA0KECHHS,
2.CoctaB 000pyI0BaHUS CUCTEM ra30CHAOKEHUS,
3.I'a30BbIl OaslaHC IPEATIPHUATHS,
4.IlpupoHble, UICKYCCTBEHHBIE U OTXO/ASIINE TOPIOYNE Ta3bl;
5. Ouucrtka, akKyMyJIMpOBaHUE, UCIOIb30BAHNE U30BITOYHOTO JaBJIECHUS ra3a
6. JloObua rasa.
7. Cucrema pacnpeneneHus raza. TpaHCnopT raza Ha JajJbHUE PACCTOSHHUS.
8. 'a30koMIpeccopHbIe CTaHIUU.
9. IlpoMbIIIIEHHBIE CUCTEMBI I'a30CHA0KEHHUS.
10. YerpoiicTBO HapyKHBIX ra30MpOBOJIOB.
11. Pexxum notpebieHus raza.
12. PerynupoBaHue HEpaBHOMEPHOCTU NOTpeOIeHUs raza . ['a30perynsTopHble CTaHIUU.
13 I'mapaBinyeckuil pacyeT TYMUKOBBIX Pa3BETBICHHBIX U KOJBIEBBIX CETEH
14. TpyOsl1, apmaTypa, 1 000py0BaHUE Ta30IIPOBOJIOB.
15. HagexHOCTh pacnipeieIMTeNbHBIX CUCTEM ra30CHA0KEHUS.
16. Kpurepun nanexHoctu. [IoTok 0TKa30B.
17. DxcnmyaTanys CUCTEM Ta30CHA0KEHHUs, BOIIPOCH O€30MaCHOCTH  AKCIUTyaTaI|H.
AKP6 Tema 6
1. CucteMsl obecrieueHHst UCKYCCTBEHHBIMU T'OPIOYMMH T'a3aMu
2. CriocoObl noty4eHust, 00JaCTH UCIIOJIb30BAHUSUCKYCCTBEHHBIX TOPIOYHX Ta30B,
3. TexHMKO-?KOHOMHUYECKHE NTOKa3aTeIn, IpoOIeMbl 3alIUTHl OKPYKAIOLIEH cpelibl
4. Cxewmbl, oOopynoBaHue, TMpoOJIEMbl OYUCTKH, AaKKyMYJIMpPOBAaHUE, HCIOJIb30BaHHE
U30BITOYHOTO JIaBJICHUS
5. IIpon3BOACTBO M pacnpeaeneHre KOKCOBOTO rasa.
6. IIpon3BOACTBO U pacnpeneneHre JOMEHHOTO Tasa.
7. IIpon3BOACTBO U pacrpeesieHne KOHBEPTEPHOTO rasa.
AKP7 Tema 7



1. HazHauenwue, cxembl, K1accu(uKaIys; METOMKA OMPeIeTICHIs IOTPEOHOCTH B XOJIOIE
2. TeXHOJIOTrH4eCcKre CXEMBI XOJIOIUIbHBIX CTAHIINNA

3. CxeMbl XOJI0L0CHAOKEHUS
AKPS8 Tema 8

1. CucreMsl obecrieyeHus MPEANPUATUI TPOAYKTAMU pa3/IeieHHs BO3ayXa — 6 4acoB

2. Cxemsl, kaccu(uKanus; XapakKTepUCTUKA OTPEOUTENeH TEXHUIECKOTO U TEXHOJIOTHUECKOTO
KHCIIOpO/1a, a30Ta, aproHa; rpaduku 1 pexxuMbl HOTpeOIeHus — 24

3.Metonbl pacueTa TEXHOJOTHYECKUX CXEM CTaHLUU pa3fesieHus U UX o0opydoBaHus  -44



[Tpunoxenue 2
7 OneHO4YHbIE CPEICTBA NMPOBEACHNSI POMEKYTOYHOM aTTecTalum (3K3aMeHa)

a) [Inanupyemsle pe3yabTaThl 00yUEHUS U OLIEHOUHBIE CPENICTBA AJIs IPOBEACHUS IPOMEKYTOUHON aTTECTALIUN:

Koo
uHouKamopa

Hnouxamop
00CIUICEHUA
KoMnemenyuu

Oyenounvie cpedcmasa

IIK-3 - CnocobGen k coopy, o0padoTke, aHAJIM3y H 0000LIECHHIO Pe3yJIbTATOB IKCIEPHMEHTOB U HCC/IeJI0BAHMII B COOTBETCTBYIOIIEH 00J1acTH

3HAHUMH
I1K-3.1 OcyiecTBisier IIpaxmuueckue 3a0anus
cobop,  00paboTKy, (OnpenaenuTs BETUUYNHY HEHCKIIOYEHHOI CHCTEMAaTHYeCKON IOTPENIHOCTH N3MEPEHHs MacCOBOTO Pacxo/a BO3IyXa
aHau3 Y [IpU KCII0JIb30BaHUU B SKCIIEPUMEHTAILHONW YCTAaHOBKE CIIEYIOLIMX IPUOOpPOB.
00o01ieHue [lo xaHa;my Kpyrjoro ced4eHus, JJIMHA OKPY>KHOCTH KOTOPOro IO BHelIHeMy oOMepy coctaBisgeT 1633+/-10mm, a
pe3yiIbTaToB TomuuHa cTeHku 10+/-1.0MM, K yCTaHOBKE JOJDKEH IOJBOAMTHCS HArpeThlii BO3/1yX, TemIeparypa KOTOpPOro B
OKCIIEPHMEHTOB | [POLECCE SKCIIEPUMEHTA JOIDKHA H3MeHsThes oT 200 10 300°C. JIist M3MepeHns 5TOH TeMIepaTypsl IIaHHpPyeTCs]
UCCJIEIOBaHUM JICTIONB30BaTh MPHOOP ¢ KiaccoM TouHocTH 2.5/1.5 w mmamasonom ot 0 mo 400°C. Pacxom Bosmyxa B
OKCITEPHMEHTEI0IIKEH BapbHpoBathes oT 8000 10 12000M%/4., 4TO COOTBETCTBYET /MANA30Hy H3MEHEHHS CPEIHHX
ckopocTeit nmotoka ot 11.3 1o 17m/c u nunamudeckux nasneHuid ot 40 no 108I1a.M3mepenne cpenqnux ckopocrei
TUTAHUPYETCSl OCYIIECTBUTH KOCBEHHBIM ITyTEM 10 METOJIy PAaBHOBEIHMKHX KOJIEI, UCTIONB3Ysl ITHEBMOMETPHUECKYIO
TpYOKY U BcTpoeHHbIN nuddepennuanbubiii Manometp JITA — 4, 3a1aHbl €10 METPOJIOTUYECKUE XapPAKTEPUCTUKH.
I1K-3.2 [TonroraBnuBaet Ipumepuvr npakmuueckux 3a0anuil
npeiokenust it [11. OnpenenuTs pacxoa TEIIOTHl Ha OTOIUIEHHE JKHJIOTO KHUPIUYHOTO 37aHUs, €CIM 00beM OTaIUIMBaeMON 4acTH|

COCTaBJICHUS INIAHOB
u METOAUYECKHX
mporpamm
AKCTIEPUMEHTATbHBI
X HCCIEJOBaHUN U
pa3paboToK,
MPaKTUYECKUX

3laHus 10 HapyxHoMy oOMmepy V =20493 m3; temmepaTypa Bo3ayxa BHYTpHU NOMeIleHUH {p =180C,TeMnepaTypa
HapyXHOTO Bo3ayxa te = —26 oc.
[12.

BOJIOCHAOKEHUE B KWJIOM 3[IJaHWU C PACUYCTHBIM KOJHUYECTBOM IOTpeduTened m =

OnpenenuTh MaKCUMaJIbHYIO TEIUIOBYIO Harpy3ky (10 YyKpyHHEHHBIM IOKa3zaTelsiM) Ha ropsdee
100 ugenosek. Temmneparypa
ropsiueid Bogsl 55°C, TemnepaTrypa X0JI0JHOW BOJOIIPOBOJHON BOJBI B OTONUTENbHBIN niepro SC, B JIETHUIN NIEPUOA
15.C.

[13. OnpenenuTh MaKCUMAaJIbHYIO TEIIJIOBYIO Harpy3Ky (IO yKpYITHEHHBIM ITOKa3aTelsiM) Ha ropsidee BOJIOCHA0KEeHNEe




Hnouxamop

Koo
00CmudICeHUs. Oyenounvie cpedcmea
uHouKamopa
KomMnemeHyuu
PEKOMEHJIAIMK 10 [B JKWJIOM 3JaHUH C PacYeTHBIM KoJu4decTBOM motpeduTeneir m = 100 genoBek. Temneparypa ropsiaed Boasr 55°C,
UCHOJIHEHUIO UX [TeMIIepaTypa X0JI0IHOH BOAOIPOBOJIHON BOJIBI B OTONMUTENBbHBIN nepuoa S°C, B etHumii nepuox 15.C.
pe3yJbTaTOB [14. OnpenenuTh HEOOXOAMMYIO TUIONIAb TOBEPXHOCTH HArpeBa TEIJIO0OOMEHHOTIO alapaTra TUIa BOAOBO3IYIITHOTO

pexynepaTopa Juisi 0oOecHedYeHHs CTENEeHU YTWIM3AalMM TEIUIOThl CTOYHBIX BOJ, paBHOM 0,8. CrouyHas BoAa
WCIIOJIb3YETCSl JJI NPEABAPUTENIBHOIO HArpeBaHUs JyThEBOro (IIPUTOYHOIrO) Bo3ayxa. lloBepxHOCTh Harpesa
BBIIIOJHCHA B BHJIC KOPHIOPHOTO ITyuka opeOpeHHbIX Tpy0. Hapyxubiilt auamerp Tpyo d = 12 MM;TONIIMHA CTCHKY|
TpyObI 0 = 1 MM; pabouas ;ummHa L = 5,2 m; nuametp kpyrasix pedep D =23 mwm; Tommuna pedpa SP = 0,3 Mmwm; CrerneHy)
opeOpenus y = 8,2; ruapasinueckuit quamerp d3 = 4,7 mm. TemionpoBoaHOCTD

MaTepuana pedpa A = 116 Br/m K. Boga nsmxercs no tpydam, Bo3yX — B MEXXTPYOHOM ITpocTpaHcTBe. YKCIo X0108B
IPEIOIIEro TEMIOHOCUTENS Z = 5. TepMHU4eCKUM CONPOTUBIIEHUEM CTEHKU U THAPABINYECKUM CONPOTUBIICHUEM NpH|
MOBOPOTE BOABI B TpyOax npeHeOpedb. MOLIHOCTb, 3aTpauyuBaeMas Ha IPOKAdKy BOJBI 10 TpyOam, HE JOJKHA|
npessiaTh 60 BT.

CKopoCTh BO3/yXa NPHUHATH paBHOU 5 M/c. HauanbHyto Temrieparypa Bojsl 127 = 49 0C, Bo3ayxa t1’= 6°C; pacxo]

Boabl G2 = 0,65 kr/c, Bo3ayxa G1 = 0,3 kr/c.

0) Ilopsinok nmpoBeneHns MPOMEKYTOYHOH ATTECTALMH, TOKA3aTeJIH U KPUTEPHUH OLlCHUBAHHUS.

Kpurepuu oneHkr (B COOTBETCTBUU C (POPMUPYEMBIMU KOMIIETEHLIUSAMH U IUIAHUPYEMBIMU pe3yIbTaTaMHi 00y4eHHs):

IIpomexxyTouHass arrecranus I0 IUCHUILUIMHE «TEXHOJIOrMYECKUE DHEPrOHOCUTENU MPEANPUATHUN» BKIHYACT TEOPETHYECKHUE BOIPOCHI,
MO3BOJISIIOIINE OLICHUTh YPOBEHb YCBOEHUS OOy4YalOIMMUCS 3HAHWW, NPU YCIIOBUHU BBIMOJIHEHMS] TEKYIIMX MPAKTUUYECKUX 3aJaHHUM, BBISBISIOLINX
cTeneHb chopMUPOBAHHOCTH YMEHUH U BIIaJIeHU, IPOBOIUTCS B hOpMeE IK3aMeEHa.

DK3aMeH 10 JaHHOW AMCLUHUILIMHE MPOBOJUTCS B YCTHOU (hopMme.

Iloxka3aTenu M KpUTEPUH OLICHMBAHUA DK3aMeHa:

— Ha OLIEHKY «OTJMYHO» (5 0amioB) — oOydarouuiics TeMOHCTPUPYET BBICOKHHI ypOBeHb C(OPMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CHUCTeMaTHYeCcKOoe 1 IITy00KOe 3HaHuEe yueOHOro MaTepuaa, CBOOOIHO BBIMOIHSIET MPAaKTUYECKUE 3a/IaHusl, CBOOOIHO ONEpUPYET 3HAHUSIMU, Y MEHUSIMH,
IIPUMEHSIET UX B CUTYyallUsIX NOBBILIEHHOMN CIIOKHOCTH.



— Ha OLIEHKY «Xopoo» (4 6anna) — oOyyaroluiics JeMOHCTPUPYET CpeIHUIl YpOBEeHb C(HOPMUPOBAHHOCTU KOMIIETEHLIMN: OCHOBHBIE 3HAHMS,
YMEHMSI OCBOEHBI, HO JIOIYCKalOTC HE3HAUUTEIbHbIE OIUMOKH, HETOUHOCTH, 3aTPYAHEHUS IPU aHAIUTUYECKUX ONIEpaLlUsX, IEPEHOCE 3HAHUM U yMEHUI
Ha HOBbIE, HECTAHJAAPTHBIE CUTYALIUU.

— Ha OIICHKY «y/JA0BJIETBOPUTEJIbHO» (3 Oana) — 00yJaronuiics JeMOHCTPUPYET MOPOTOBBIM YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/1€
KOHTPOJBbHBIX MEPONPHUITHI JAOMYCKAIOTCS OMIMOKH, MPOSBISETCS OTCYTCTBUE OTACIBHBIX 3HAHHWM, YMEHUN, HaBBHIKOB, 00YYarOIIUICS UCTBITHIBACT
3HAYUTEIIbHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNHN 3HAHUSMU U YMEHUSMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

— Ha OIICHKY «HEY/I0BJIETBOPHTEJIbHO» (2 Oamia) — oOydaromuiics AeMOHCTpuUpyeT 3HaHus He Oosee 20% TeopeTuyeckoro mMarepuarna,
JIOITYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET M0Ka3aTh UHTEIEKTYaJIbHbIE HABBIKU PEILIEHUS IPOCTHIX 3aa4.

— Ha OLICHKY «HeYAOBJIeTBOpPUTeabHO» (1 Oamn) — oOyyaromuiics HE MOXKET MOKa3aTh 3HAHHUS HAa YPOBHE BOCIPOHM3BEICHHUS U OOBSCHEHHS
nH(pOPMAIINY, HE MOXKET MOKa3aTh WHTEIUICKTYaJIbHbIC HABBIKM PEIICHUS MPOCTHIX 3a/1a4.



