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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
yueOHOM rojly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX U SHEPTETHISCKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYECKUX U YHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOpCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roay Ha 3aceqanuu kapeapsl TerIOTEXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii ET. I‘TGHIHOpeHKO

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena s peanuszanuu B 2028 - 2029
y4eOHOM ToJly Ha 3aceaHuu Kadeapbl TerIoTeXHHYECKUX B SHEPTeTHICCKUX CHCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoi E.I'. Hemmopenko




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

LenstMu OCBOEHUS TUCUUTUIHHBI (MOJYJISA) SIBJISIOTCSL:

- HW3yuyeHUE 3aKOHOB COXPAHCHHUS M TMPEBPAIICHUS DHEPrUM B MApOTypOMHHBIX
YCTaHOBKAX;

- 3HAKOMCTBO OOYYAIOIIMXCS C THIIOBBIMH KOHCTPYKIHSIMH, MPUHIIUIAMH PaOOTHI,
COBPEMEHHBIM COCTOSIHUEM, NEPCIEeKTUBAMHM PAa3BUTUSA U OCOOCHHOCTSIMHU JKCIUTyaTalluu
MapoTypOUHHBIX YCTAHOBOK.

2 MecTo THCHHMIIMHBI (MOYJISAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Hucuurumna IlapoTypOuHHBIE YCTaHOBKM BXOJUT B 4YacTh y4yeOHOro IuiaHa
(bopMHpyeMyI0 yYaCTHUKaMU 00pa30BaTeNIbHBIX OTHOIIEHUH 00pa30BaTeIbHON IPOrpaMMBbl.

Jns  u3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUINH/ IPAKTUK:

ITaporenepaTopsl IPOMBILUIEHHBIX IPEAIPUAATAN

[IpoekTHas AeATENBHOCTD

[Ipon3BOACTBEHHAS-TEXHOJIOIMYECKAs IIPAKTUKA

TemnosnepreTnyeckue CUCTEMBI IPOMBIIUIEHHBIX PEATIPUATUI

I'mpporasonnHamuka

Tennomaccoobmen

BBeneHune B HanpaBiieHUE

Hcropus Tenno3HepreTuku

HauepratenbHas reoMeTpus 1 KOMIbIOTEpHast rpaduka

VYyeOHasi - 03HAKOMUTEIbHAS IPAKTUKA

®dusuka

3HaHus (YMEHUs, BIaJIeHHs), IOJIyYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yUSHUS TUCIUTLTINH/TIPAKTHK:

["a30TypOMHHBIE U TAPOTa30BbIC YCTAHOBKU

CucTeMbl IPOMBIIIJICHHOTO TETJIOCHA0KEHUS

[Ipon3BOACTBEHHASI-TEXHOIOTMYECKAs IIPAKTUKA

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) U IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHHs

B pesynbrate ocBoeHus JucHMIUIMHBL (Momynst) «IlapoTypOuMHHBIE —YCTaHOBKH»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJAUKaTOopa I/IHI[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[IK-1 Crnocoben y4dacTBOBaTh B OIEHKE TEXHHUYECKOTO COCTOSHUSA, TOAJEPKAHUS U

BOCCTaHOBJIEHHUs pPabOTOCHOCOOHOCTH TEIMJIOMEXaHUYECKOT0 00OpYIOBaHUS MPOMBIIIIEHHBIX
T3C

IK-1.1 OneHuBaeT ypoBEeHb TEXHUYECKUX PELICHUI HallPaBJIEHHBIX Ha ITOBBIILICHUE
3¢ (HeKTUBHOCTH PabOTHI TETIIOMEXaHUIECKOT0 000PYyI0BaHUS

[1K-1.2 [IpoBoauT ydeT M aHaIU3 TEXHUKO-DKOHOMUYECKHX IOKazarene paboTsl
TETMJIOMEXaHUYECKOT'0 000pYI0BaHHUSI




4. CTpyKTypa, 00bEM H coep:KkaHue TUCHUILIMHBI (MOAYJIS)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayiuTopHas — 2,9 akaJl. 4acos;

— caMocTosTenbHas pabora — 124,4 akan. 4acos;

— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHas 3 =
S e
KOHTaKTHas paboTta o 3 ®dopma TeKyILero
s X Bu KOHTPOJIS
Paznmen/ Tema 2 (B axaz. Hacax) == A . p Kon
> 3 © | caMOCTOATENBHOM | yCIIeBaeMOCTH U
JUCLIATUINHBI N S . | komnereHunu
g £ paboThI TIPOMEKYTOYHOM
nmab. | mpakr. | 5 Q& ATTeCTallNH
Jlek. s < 11
3aH. 3aH. | Q &
1. 1. Pa3pesn. Vicropus pa3BuTus
U KIaccHQHUKAUUs  ITapOBBIX
TypOHH
IpopaboTka
1.1 Tema 1.1. Tepmo-u Pop
JIEKLIUOHHOT' O Hamuue
THADOAMHAMITICCKIC 0,1 11 Marepuana KOHCIIEKTOB TK-11,
OCHOBBI CO3/IaHUS MAPOBBIX ! HpI/I.]'IODKEHI/IC 1 n [— TIK-1.2
TypOUH, HCTOPHS Pa3BUTHUS . ’
yp pHA p 6.1 Pasnien 1 (1 -6).
4
12 Tema 12 [IpopaboTka
: o JIEKIUOHHOTO
Knaccudukanus mnapoBbIx MaLTIepI/IaJIa Hannune MK-1.1
TypOouH. IlapoTypOuHHBIE 0,1 11 ’ KOHCIIEKTOB o
y}CIEaHOBKI/I P zp X [punoxenue 1. I1. TeKuit TIK-1.2
N 6.1 Paznen 1 (7 ’
tepmuaecknidt KI1/] A (
-10).
HWroro no pazaeny 0,2 22
2. 2. Paznen. CTyneHd mapoBbIX
TypOuH
[Tounck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3a/1aHHOM TeMe
abora c
2.1 KonctpykTHBHBIE 6H6J(11:/IO adpmuce
0COOEHHOCTH CTyHEHEH. _— MaTngaHaMH Hanuuue MK-1.1
TemsoBoit  mporecc u 0,1 1 P i KOHCIIEKTOB o
CIIPaBOYHHUKAMH, . TIK-1.2
XapaKTePUCTUKU KATATOTAMH JICKIIHUH.
TYpOUHHBIX CTYIICHEH. ’
4 CJIOBApSIMH,
SHIUKIIOTIE TUSIMHU
). Ilpunoxenwe 1.
I1.6.1 Paznen 2 (1
-3).
2.2 Pacumpenue mnapa B
COTUTOBBIX u ITpopaGora
JIEKIUOHHOTO Hamiaue
HaANpPaBISIONINX KaHalaX, B 1 TIK-1.1,
0,1 7 Marepuaia. KOHCIIEKTOB
KOCOM cpese cora. o TIK-1.2
Onpenererme pacxoza [punoxenue 1. I1. JIEKIIUH.
6.1. Paznen 2 (4-6
napa 4epes COILIO. A (4-6)




2.3 IIpeo6pa3oBanue ITpopaboTka
SHEpPruy IIOTOKA Iapa Ha JIEKLIHOHHOTO Hamune K-1.1
pabounx JonaTkax 0,1 7 MaTepHana. KOHCIIEKTOB K- 1' 2’
(moctpoenue [Mpunoxenwue 1. I1. JICKIIHH. '
TPEYroJIbHUKOB CKOPOCTEIR) 6.1. Pazzmen 2 (7-8)
Hroro no paszueiny 0,3 15
3. 3. Paspmen. [Ilotepu B
crynensx Typounsl. KITJI.
ITpopaboTka
3.1 BHyTpeHHHE MOTEpU B JICKITHOHHOTO Hamrane TIK-1.1,
CTyMeHAX TypOHHE! 0,1 6 MaTepHaa. KOHCIIEKTOB TK-1.2
[Mpunoxenwue 1. I1. JICKIIHH. '
6.1. Pasmen 3 (1-2)
ITpopaboTka
3.2 Bueumme mnotepn B JIEKIIUOHHOTO Hannuune
cryneHsax Typ6unst. KIIJ] TIK-1.1,
4101 6 MaTepHara. KOHCIIEKTOB
MIPOMEKYTOYHBIX N TIK-1.2
cTymened ITpunoxenwue 1. I1. JIEKIUH.
’ 6.1. Pazmen 3 (3-5)
ITpopaboTka
33 Onpenenenue JICKIITMOHHOT'O Hamuune MK-1.1,
0,1 6 MaTepuara. KOHCIIEKTOB
pa3MepoB JIONAaToK TYpOUH Tprioxene 1. TI. —— TIK-1.2
6.1. Pazmen 3 (6-7)
Hroro no pazneny 0,3 18
4. 4. Paznen.
MHorocTyneHuaTble  IapoBble
4.1 TemnnoBoil mpouecc
MHOTOCTYIIEHYATOH IpopaboTka
TypOunel.  Koaddunuenr JEKIIUOHHOTO Hannune K-1.1
BO3Bpara TEIUIOTHI. 0,1 7 MaTepuaa. KOHCIIEKTOB K- 1' 2’
IIpenenvHble U €IUHUYHbBIE [Ipunoxenue 1. I1. JIEKITUH. '
MOII[HOCTH TYpOWH, CXEMBI 6.1 Pazmen 4 (1 -4).
KaHaJIM3allMu Iapa. 4
4.2 Typbunsl ¢ orGopoM TpopaBorka
f1apa  JUBL  pereHepatii. JIEKLIIUOHHOTO Hanynuue
OCHOBBI NIPOEKTUPOBAHHUS 01 7 MATeDHAA KOHCIICKTOR TIK-1.1,
TypOUHBI u ' p ’ N TIK-1.2
Ipunoxenwue 1. I1. JIEKIUH.
NpOQGHIMPOBAHUS TMHHBIX 6.1 Paszien 4 (5 -6)
JIONIATOK ) '
Wroro no pazneny 0,2 14
5. 5. Pasgen. Pexumbl pabGoTh
HapOBBIX TYPOUH
5.1 KoneHncamonsblie Mpopaborka
TYPOUHEI ¢ JIEKLIUOHHOT' O Hanuuue
peryaupyeMbiMu 0TOOpaMu 01 7 TK-1.1,
napa. TypGesbI c , Marepuana. KOHCIIEKTOB TK-1.2
Ipunoxenwue 1. I1. JIEKIUH.
IPOTUBOAABICHUEM u 6.1 Pasaen 5 (1 -3)
perynupyeMbIMH 0TOOpaMu 4 : a :
5.2  TlapopacmpeneneHue TpopaGoTka
MTAPOBBIX TypOuH ¢ JIEKIIHOHHOTO Hanuune
perylupyeMbIMH 0TOOpaMu 01 7 MaTeDHALA KOHCIICKTOR IIK-1.1,
mapa. JlaBieHne W pacxon ' Hpunomre)me 1' n [— TK-1.2
mapa B CTYIEHSAX TYypOWH 6.1 Pasyien 5 (4 '-6). '
[pH HEPEMEHHOM PEKUME ' '
Wroro no pazaeny 0,2 14

6. 6. Pasmen. PerymupoBanue.
3ammra M MaclOoCHaOXeHHE
TypONH




ITpopaboTka

6.1 TMapannenbHas paboTa JICKIIHOHHOTO Hannune
TK-1.1,
TypOHH. CIOCOOBI 0,1 7 MaTepHana. KOHCIIEKTOB
o MK-1.2
peryaupoBaHusi paboThI. [punoxenue 1. I1. TIEKIUH.
6.1 Paznen 6 (1 -4).
4
6.2 Cucrembl  3alIUTHI ITpopaboTka
TypOMH OT TOBBINICHHS JIEKIIUOHHOTO Hammuue
TK-1.1,
4yHiciIa 000pPOTOB U pa3roHa. 0,1 7 MaTepHara. KOHCIICKTOB
N MK-1.2
CxeMbl  MacJOCHAOKEHHS [Mpunoxenwue 1. I1. JEKIUH.
TypOHH 6.1 Pazaen 6 (5 -9).
Hroro no pasaeny 0,2 14
7. 7. Paznen. KoHcTpykiuu wu
9JIEMEHTHI TAPOBBIX TYPOHH
7.1 TypOunbt VISt ITpopaGora
N JIEKIIUOHHOTO Hamuue
KOMOMHUPOBaHHOU TIK-1.1,
0,1 8,4 MaTepHara. KOHCIIEKTOB
BBIpaOOTKH  TEIUIOTHI U N TIK-1.2
e T — ITpunoxenwue 1. I1. JIEKIUH.
' 6.1 Pazmen 7 (1 -2).
7.2 TypOunbt c ITpopaboTka
MIPOTHBO/IABJIICHUEM. JICKIIMOHHOTO Hannuune
IK-1.1,
O0001eHHbIe 4101 9 Marepuana. KOHCIIEKTOB TK-1.2
XapaKTEPUCTUKHU [Ipunoxenue 1. I1. JeKIUi. '
TYpOHHHBIX PEIIETOK 6.1 Pazmen 7 (3 -4).
ITpopaboTka
7.3 TypOUHBI MUTATEIBHBIX JICKIITMOHHOTO Hanuuune K-1.1
HAaCOCOB M BO3JYXOJIYBOK 0,1 7 Marepuaia. KOHCIIEKTOB .
N TK-1.2
KOTJIOB [punoxenue 1. I1. TIEKITUH.
6.1 Paznen 7 (5 -6).
HWroro no pazaeny 0,3 24,4
8. 8. Paznen. KonneHcaronnsie
YCTPOWCTBA MAPOBBIX TYPOHH
8.1 KonneHcanmonHbie
N [IpopaboTka
ycTpoicTBa MIapOBBIX
JIEKIUOHHOTO
TypOHH. OneMeHTbI Hannune
KOHCTPYKITUU MaTepHana. KOHCIIEKTOB TIK-1.1
4123 3 |[punoxenwue 1. IT. N o
KOHJIEHCATOopa. JIeKUUH, HaTn4IKe TIK-1.2
Koncrpykuun 6.1 Pasnen 8 (1 pELIeHHBIX 3a1a4
-11). 3agaun . )
KOHJICHCATOPOB 6.2
MMOBEPXHOCTHOTO THIIA. B
HWroro no pazaeny 2,3 3
HUroro 3a cemectp 4 124.4 3K3aMeH
Wroro no nucuuminne 4 124,4 3K3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis1 perieHus pe1yCMOTPEHHBIX BUAOB y4eOHON paOOThl IPU U3YyUEHNUHN AUCIUILINHBI B
KadyecTBe 00pa30BaTENbHBIX TEXHOJIOTUH UCIOIB3YIOTCS KaK TPAIUIIMOHHbIE, TaK M MOJYJIBHO -
KOMIICTCHTHOCTHBIE TEXHOJIOIMM. JIEKIMOHHBIM MaTepHall 3aKpeIUIsieTCs] Ha IPAKTHYECKHUX
paboTax, TJe MPUMEHSETCS COBMECTHAS JACATEILHOCTh 00YJAIONIMXCsl B TPYIINE, HAllpaBJICHHAs
Ha peleHHue oOIel 3aJauu MyTeM CIIOXKEHMs Pe3y/bTaTOB MHIMBUAYAJIbHOW pabOThl YJIEHOB
rpynmbl. s pa3BUTHS U COBEPIICHCTBOBAHHMS KOMMYHUKAaTHBHBIX CIOCOOHOCTEH CTYIEHTOB
OpPraHu3yIOTCA NPAKTUYECKHUE 3aHATHA B BMJE JUCKYCCHM, aHaiaM3a peajbHbIX MPOOJIEMHBIX
CUTyalluid ¥ MEXIUCIMIUIMHAPHBIX CBA3CH M3 pa3jIMyHBbIX 00JacTell B KOHTEKCTE perraeMoi
3agaun. CamocTosTeNnbHass paboTa CTUMYIHUPYET CTYAEHTOB K CaMOCTOSITEIbHOM IpopaboTKe
TEM B MPOLIECCEe HAMMCAHUA pedepaToB, MOATOTOBKU K TUCKYCCHSAM, K KOHTPOJIBHBIM paboTaM u
TECTUPOBAHUIO.

Peanu3anus KOMIETEHTHOCTHOTO ITOIX0/1a PEyCMaTPUBAET HCIIOJIb30BAaHUE B YUeOHOM
nporecce AakTUBHBIX M HMHTEPAaKTUBHBIX (OPM MPOBEIAECHUSA 3aHATUH (KOMIIBIOTEPHBIX
CHUMYJIALIUHI, IEJTOBBIX M POJIEBBIX U, pa300p KOHKPETHBIX CUTYAIHA, IICUXO0JIOTUYECKHE 1 NHBIC
TPEHUHIW) B COYETAHWU C BHEAYJUTOPHOM paboOTON € Lenblo (OPMHUPOBAHUS U PA3BUTHUSA
PpOeCCHOHAIBHBIX HABBIKOB 00YJaIOITUXCSI.

Jlist perieHus npelyCMOTPEHHbBIX BUIOB y4eOHONW pabOThl IPU M3YYEHUU IUCLHUIIIMHbBI
«[lapoTypOuHHBIE YCTAaHOBKM» B KauyeCTBE 00Pa30BaTEIbHBIX TEXHOJOTHH HCIOIB3YIOTCS Kak
TpaZMLIUOHHBIE, TAK U MOJYJIBHO - KOMIIETCHTHOCTHBIE TEXHOJIOTUU:

1. UndopmanimoHHBIE TEXHOJIOTHH — 00YYEHHUE B DJICKTPOHHOI 00pa30BaTeNIbHOM Cpejie ¢
LEJIBI0 PACUIMPeHHs JOCTyna K o0pa3oBaTelbHBIM pecypcaM, JUIsl 4ero IpH IPOBEACHUU
OTJIENbHBIX 3aHATUI M OpraHu3allid CaMOCTOSATENbHOW pabOThl CTYAEHTOB HCIOIb3YIOTCS
3JIEKTPOHHBIE BEPCUU Kypca JIEKLUH U pacyeTHO-Irpadu4ecKoil paboThlI.

2. PaboTa B KOMaH/1e — COBMECTHAS JICSITEIBHOCTh CTYJICHTOB B TPYIIIE IIPH pacueTax Ha
IPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHX, HAIPaBJICHHAs Ha pelleHue oOuiel 3agau myTeM
CJIOKEHMSI PE3yIbTaTOB UHAUBU1yaJIbHOM paOOTHI WIEHOB IPYIIIIHL.

3. Case-study - ananu3 pealbHBIX MPOOJEMHBIX CHTYallMif, MMEBIIMX MECTO B
COOTBETCTBYIOLIEH 00JacTH MpOo(ecCHOHATBHON AEATeNbHOCTH, M MOMCK BapUaHTOB JIYUIIMX
peLeHui.

4. MexIucuMIUIMHApHOEe 00y4YeHUE — UCTI0Ib30BaHUE 3HAHUN U3 pa3HbIX o0aacTeil 1 ux
IPYNIHPOBKA B KOHTEKCTE peIIaeMoil 3a/1auH.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCst
[TpencraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecnedeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. TeroBple IBUTATEIM W HAarHeTaTenu . yuyebHoe mocodue / B. B. Uepnuuenko, B. U.
Jlykbsnenxo, I1. A. Comxenukul, A. B. UcanoBa. - MockBa ; Bonorna : Undpa-Unxenepus,
2021. - 172 c. - ISBN 978-5-9729-0589-8. - Tekct : oanekrponnsii. - URL:
https://znanium.com/catalog/product/1836528 .

2. KocTtiok, A. T'. [TapoBble TypOUHBI U Ta30TYpOMHHBIE YCTAHOBKH JIJISl DJIEKTPOCTAHIUI
. yueOnuk st By30B / A. I'. Koctiok, A. E. bynkun, A. JI. Tpyxuuii - Mocksa : M3natenbckuit
nom MOU, 2019. - ISBN 978-5-383-01400-4. - Tekcr : snextponnsiii // DBC "KoHcynbranT
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785383014004.html



https://znanium.com/catalog/product/1836528
https://www.studentlibrary.ru/book/ISBN9785383014004.html

0) lonoJiHMTEIbHASA JIUTEpaTypa:
1. JlamkoB, B. M. Harumerarenu, TeruioBble ABUraTeNd M TEPMOTpaHC(HOPMATOPHI B

cUCTeMax SHeproodecreyeHus MpeanpusTuii ;| yueoHoe mocobue / B.M. JIsmikoB. — Mocksa :
NH®PA-M, 2021. — 218 c. — (Boicmee obpa3oBanue: bakanaBpuar). — DOI 10.12737/22122.
- ISBN 978-5-16-012314-1. - Tekcr : 3JICKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1221062

2. llanomuukoB, B. B. TypOuHBI TEMIOBBIX M aTOMHBIX 3JEKTPUUYCCKUX CTAHIUH !
yueOHoe nocobue / B. B. IllanomuukoB. — Kpacuomap : KyoI'TY, 2019. — 191 c¢. — ISBN
978-5-8333-0872-1. — Tekcr : anekTpoHHbIH // JIaHb © 3JEKTPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/151182

B) MeToanyeckune ykazaHus:
1. Mopo3zos A.Il. TennoBsie nBUraTeny ¥ Haruerareiau. IlapoBbie TypOUHBI: yueOHOE
nocobue. Maruutoropck: MI'TY, 2011. 150 c.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe oGecnieueHue

HaunmenoBanmne o
10 Ne norosopa Cpox aeicTBus JIULIEH3UN

MS Office 2007 |, 135 o1 17.09.2007 Gecepouro
Professional
7Zip CBOOOJTHO 0ECCPOYHO
FAR Manager |cBo601HO 0EeCCPOYHO
Linux Calculate |cBo6oaHO 0eCcCpOUHO
MaNCAD VLS In-1662-13 or ;

ucatio 22.11.2013 ceCpotHo
University

IIpodeccnonanbuble 0a3bl JaHHBIX H MH(POPMAIMOHHBIEC CIPABOYHbIE CHCTEMbI
HasBanue xypca Cchuika

OnekTpoHHass  0a3za  MEPUOIUYECKHUX
usnanmii East View Information Services,
Hanuonanbuas
UHPOPMAIIMOHHO-aHATUTHYCCKAsI URL.: https://elibrary.ru/project_risc.asp
cucrtemMa — PoccuiCKui HHIEKC HAY4YHOTO
ITouckoBas cucrtema Akagemus Google
(Google Scholar)

https://dlib.eastview.com/

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

Mngopmaumonnas cucrema - EAMHOCH ) - s /indow.edu.ru/
OKHO JIOCTyna K HWHMOOPMAIMOHHBIM

denepanbHOE rOCY/IapCTBEHHOE

orouketHOE yupexaenue «Penepanpubiii|URL: http://www1.fips.ru/
HHCTHUTYT POMBIIIICHHOM

Poccuiickas l'ocynapcrBennas

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

onbaunoreka. Karanoru
DNEeKTPOHHBIE  PECcypchl  OMOIMOTEKU
MI'TY um. I''I. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru
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ApxuB HAaYYHBIX KYpHAJIOB «HanuoHanbHbIMI
3JIEKTPOHHO-MH(pOPMAMOHHBIA  KoHopuuym»  (HII|https://archive.neicon.ru/xmlui/
HOHMKOH)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOXYJIfA)

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHIe AUCIIUIUTMHBI BKITIOYACT:

VueOHble ayUTOPHH JUTS TPOBEICHUS 3aHATHH JICKIIMOHHOTO TUTIA:

- I0CKa, MeJl.

VueOHBIE ayIUTOpUU Ui TPOBEACHHUS NPAKTHYECKUX 3aHSATHH, TPYNIOBBIX U
VH/IMBUYAJIbHBIX KOHCYJIbTAIMA, TEKYIIETO KOHTPOJIS U IPOMEKYTOYHON aTTeCTAllUHU: - I0CKa,
Med1, JJabopaTopusl TOIUIMBA U XUMBOIOTIOITOTOBKH:

- MHUKpOCKOIN; TUIAKaThl, KaTaJlOTH M aTiackl IO TeMaM TPAKTHYECKUX 3aHATUH
«KoHCcTpyKIIMU TapoBBIX TypOUHY.

VY4eOHbIe ayJUTOPUH TSI CAMOCTOSITEIBbHON Pab0Thl 00yJarOIUXCS:

- mepcoHaibHble KoMmmbloTepbl ¢ makerom MS Office, Beixomom B HHTepHer u ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA

[Tomemenne pans XpaHeHHsT W NPOPHIAKTHYECKOTO OOCIY)KMBaHHS y4eOHOTO
000pyI0OBaHUSA:

- CTeJUIaXKH, CeH(BI JUII XpaHEHHs Y4eOHOT0 000PyIOBaHUS, MHCTPYMEHTHI [UIsl pEMOHTA
71ab0NATONHOTO 0OONVIOBAHWS.
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ITpunoxxenue 1
6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne cCaMOCTOATeIbHOI PadoThI CTYIEHTOB.

6.1. TeMbl K JICKUMOHHBIM pa3jesiamMm

Pazgen 1

TepMoanHaMHUYECKUE OCHOBBI CO3JJaHUS MTAPOBBIX TYPOUH;

['maponvHaMUYECKUE OCHOBBI CO3/IaHUS MTAPOBBIX TYpOHH;

KIIJI mapoTypOMHHBIX YCTAaHOBOK, €TO pacyeT;

Knaccugukanus mapoBbix TypOUH (MCTOpHUYECKast);

Knaccudukanms mapoBbIX TypOUH (TEPMOIUHAMHUYECKAS).

B kakux 0o0nacTsx TEXHUKH HCIIOJNB3YIOTCS MapoBble TYpOMHBI M KaKHE€ OHH HUMEIOT
MIPEUMYIIECTBA, IO CPABHEHUIO C IPYTUMH TEIJIOBBIMU JIBUTATEIAMU?

7. B ueM npuHLIMIIHATIBHOE PA3JINYUE TYPOUH aKTUBHOT'O M PEAKTUBHOIO THIIA?

8. Kro sBnsiercs nzobperareneM OCHOBHBIX TUIIOB APOBBIX TypOUH?

9. Yro mpencrapnsieT co0o0ii mapoTypOMHHEIH arperar?

10. B uem npeumymiectBa pereHepatuBHoro mukia Penkuna (mo KIIJ[ u sxonomu4HoCTH)?

ook wdE

Pazgen 2

[IpuBenuTe 3aKOHOMEPHOCTH PACHIMPEHUS Tapa B CY)KUBAIOIIUXCSA U PACIIUPSIONIUXCS
CcoIuiax.

KakoBbI 0COOCHHOCTH paCHIMPEHHUS T1apa B KOCOM cpe3e coria?

OnuuiuTe Cy)XMBAIOIIUECS M PACHIMPSIONIMECS COIUIa C KOCBIM CPE30M U IpOLece
pacimpeHust B HUX mnapa B h-S-auarpamme.

Kaxk omnpezessiercst pacxoj napa 4epes corio?

Onwumute TypOUHBI C PEaKTUBHOCTBIO HAa pa0OYMX JIONIATKAX M WX TEILIOBO IMporece B
h-s-muarpamme.

Kakue TpeOOBaHHS TPEABSBISIOTCS K KOHCTPYKIIMH TPOTOYHOW YACTH TYpOWH C
PEaKTHBHOCTHIO Ha pabOYMX JIOMAaTKax?

OnwuiuTe peakTUBHbIC TYPOUHBI, 0OCOOCHHOCTH MX KOHCTPYKIIMIA U TETUIOBOM MPOIIECC Ha
€€ CTYIICHSX.

[TpuBeauTE AITOPUTM MOCTPOCHUS TPEYTOJIBHUKOB CKOPOCTEHA.

Pazgen 3

Kax ompesensitorcss BHYTpeHHHE MOTEpH W HaHOCsATCs Ha h-S — amarpammy mporecca
paciupeHus napa?

Yro Takoe oTHOCUTENBHBIN Jonarounbiil KITJL ctynenn?

Uro Takoe oTHOcuTeNnbHBIN BHYyTpeHHHH KIIJ[ cTynenn?

M3 kakuX ypaBHEHUH ONPEAEIAIOTCSA Pa3MEPBI COMEN U JOMATOK?

Kakwue BHemHue norepu ObIBalOT B MapOBBIX TypOUHaX?

Kakue BHyTpeHHHUE TOTepH OBIBAIOT B MAPOBBIX TypOMHaX?

Paznen 4

Kak cTpoutcst TeIIoBo# mpoiecc MHOTOCTYIIeHYaTol TypOuHbI B N-S auarpamme?

Yro Takoe kor¢h(HULMEHT BO3BpATa TEIIOTHI?

[TpenensHbIe MOITHOCTH TYPOUHBI U 0OOCHOBAHUS MX KOHCTPYKTUBHOTO BBITIOJIHEHUSI.

C KakoM 1eIbI0 UCTIONB3YIOTCS CXEMbI KaHATU3alUK mapa’?

Onumure TPUHIUIHAIBHYIO TEIUIOBYIO CXeMYy TYpOOYCTaHOBKU C pEreHepaTHBHBIMU
0TOOpaMH Mapa u JIea’paTopoM, ¥ H300pa3uTe ee TEII0BOM mpoiiecc B h-S-auarpamme.

Paznen 5



agrwpnE

A N

©ooNe

arwnN

oUhwN R

10.
11.

B ueM mpeumymecTBo TypOUH ¢ 0OTOOpamMu mapa Ha pereHepanuro?

[TpuBectu cxemy u anroputm pacuera [ITY ¢ perynupyembim 0TOOpOM Tapa.

[IpuBectu cxemy u anroputm pacuera [ITY ¢ npoTuBoaBieHrEM.

Kakue npuMeHsIoTCcss CXEMBbI IApOPaACIPEEIICHUS, UX IPEUMYIIECTBA U HEAOCTATKU?
Kak pacnpenenstoTcst AaBlieHUE U pacxo] Mapa B CTYNEHAX TYpOUHBI MpPU NEPEMEHHOM
pexxume paboThi?

Kak usmensiercst naBiaeHue mnapa B CTyHEHSIX TypOMHBI IPU YMEHBILIEHUHU pacxoja mapa
yepes Hee?

Paznen 6

Kakue cxembl perynupoBaHusi IpUMEHSIOTCS B TypOuHax? x Ha3HadeHue?

Kak ocyecTBisieTcst peryJiupoBaHie MOLTHOCTH TypOUH?

UTto Takoe CHHXPOHU3ATOpP U JIJIS YErO OH UCIIOJIb3YeTCs?

Kak cTpoutcst crarnyeckas XapakTepUCTHKA PETYJIMPOBAHUS U €€ TIoKa3aTesn?

Uro Takoe oceBoe JAaBlieHHE B peakTUBHOW TypOuHe? CrnocoObl ypaBHOBEIIMBAHMUS
0CEBOT'0 JJaBJICHUS.

Kakoe 3HaueHne UMEIOT 3alUTHbIE YyCTPOUCTBA, IPUMEHSAEMBbIE B TAPOBLIX TYpOUHAX.
Kakue cxembl aBTOMaTHYECKOMN 3aIUThI UCIOIB3YIOTCS HAa TypOuHax?

B uem 3akiouaroTcss 0cOOEHHOCTH MapaljiesibHOM paboThl TypOUH?

Jliis 4ero npuMeHsieTcsi cucreMa MacIoCHa0XKeHus: TypOuH?

Paznen 7

[Tepeuncnure TypOoCcTpouTENnbHbIE 3aBOJbI Poccuu, M3roraBiaMBaroIue CTAlMOHAPHBIE
TEIIOBbIE TYPOUHBI.

Pacumdpyiite o603nauenue Typounst I1T-60/80-12,8/1,3-2,

[TpuBenuTe aIropuT™ BbIOOpA MAPOBOU TYpOUHBI.

Ji1s uero npuMeHsIoTcs TypOuHBI C IPOTUBOJIaBIEHUEM?

B uem oTinune TypOMH HacOCOB M BO3AYXOAYBOK OT TETJIOPUKAIIMOHHBIX TYpOUH?.

Pazgen 8

KakoBo HazHaueHne U COCTaB KOHACHCAITMOHHONW YCTAaHOBKU?

Onumure KOHCTPYKLMIO U IPUHLIUIINAIBHBIE CXEMBI KOHJCHCAIIMOHHBIX YCTPOMCTB.
Kaxkue Tumbl KOHAEHCATOPOB BaM U3BECTHBI? JlaliTe UX KPaTKyrO XapaKTEPUCTHKY.
Ot4ero 3aBUCHUT JaBJICHHUE B KOHJEHCAaTOpe?

[TpuBecTn 0COOEHHOCTH KOHCTPYKIINI KOHJIEHCATOPOB.

Kakoe 3HaueHNE MMEIOT aHKEPHBIE PACIIOPHBIE CBA3M B KOHJIEHCATOPAX MTOBEPXHOCTHOIO
tumna’?

VkaxuTte crnocoObl KperuleHHs KOHAEHCATOpHBIX TpyOok. Kakumu cpencrBamu
no0uBaroTCs UX 0e3ynpeyHoi miIoTHOCTH?

[Touemy oxnaxkaaromue TpyOKH B KOHJIEHCATOpaX, B IpeJiesiax MyyKa, pacroyiaralorcs mo
oTpeieIeHHOMY Coco0y | JIIsl Yero 3TO JenaeTcs?

OnummTe KOHACHCATOPHI C BCTPOSCHHBIMU TETLTOPHKAITMOHHBIMY IMTyYKaMH U TIPUHITUAT HX
paboTHI.

Kakue pacueTsl BBIIOIHAIOTCS TPU IPOEKTUPOBAHUH KOHJIEHCATOPOB?

Kak u ¢ moMoIipio yero coszaercsi pa3pexeHrue B apoBOM IPOCTPAHCTBE KOHIeHcaTopa?

6.2. Ilpumeps! 3a1a4 17151 KOHTPOJIBHBIX padoT



3amaua 1. B mapompoBope mepen TypOuHON mporekaer map ¢ gasieHueMm 3,4 Mlla u
temnepatypoi 350 °C. Kakoil map o COCTOSIHUIO MPOTEKAET MO MaponpoBoay?

3anava 2. OnpenenuTb COCTOSHUE Iapa B KOHIIE IIpoLiecca paclIMpeHus], pacnoaraéMblii u
WCITOJIb30BAaHHBIN TEIUIONEpenaapl TypOHHBI, €ClIU MapaMeTpsl mapa P, = 10 Mlla, t, = 510 °C, py
=5 xIla u noj = 0,85. Onpenenuts Tepmudeckuii KIIJ[ TypOoycTaHOBKH.



[Tpunoxenue 2
7 OneHOYHbBIE CPEICTBA POBEACHNS POMEKYTOUYHOM aTTecTanum (3K3aMeHa)

a) H.]IaHI/IpyeMble pe3yjabTaThbl oﬁyqe}mﬂ H OLCHOYHBIC CpeACTBA JIA IIPOBCACHUA HpOMe)KyTO‘lHOﬁ aTreCcranum:

Koo HUnouxamop
00CMUICEH UL Oyenounvie cpedcmsa
uHoukamopa
KOMnemeHyuu
IK-1 — CnocodeH y4acTBOBaTh B OlleHKE TeXHMYECKOr0 COCTOSIHUS, MOAJEPKAHMSI M BOCCTAHOBJEHHS PadOTOCHOCOOHOCTH TeNJI0MeXaHHUYeCKOro

000opynoBaHus NpoMbilLIeHHbIX TIC

IK-1.1 OneHMBaeT ypOBEHb Ilepeuensv 6onpocos Kk dK3ameHy
TEXHUYECKHUX 1. Knaccudukamus mapoBbix TypOHUH.
peLIeH 2. Cxemsl, nukisl 1 Tepmudeckuit KIT/ mapoTypOUHHBIX yCTaHOBOK.
HampaBieHHbIX  Ha 3. OcoOeHHOCTH pacIIUpeHus Mapa B COIIax MapoBbIX TYpOUH.
MIOBBILICHHE 4. OcoOEHHOCTH paCHIMPEHUs NTapa B KOCOM Cpe3e COILa.
3P PEKTUBHOCTH 5. Onpenenenue pacxoa napa 4epes3 coIulo.
paboTsl 6. 3aKOHOMEPHOCTHU MPeoOpPa30BAHMS YPHEPTUU TAPOBOTO IMOTOKA HA PaOOYMX JIOMATKaX.
TerioMexanuueckor |7. [lorepu B kinamaHax, comiax 1 Ha paboyux JIONMaTKax NapoBOil TypOUHBI.
0 000pyZ0BaHUS 8. Ilorepu ¢ BEIXOAHON CKOPOCTHIO, HA TPEHHUE JUCKOB, BEHTUJISILIUIO U BBIKOJIAUYMBAHHUE.

0. ITotepu uepe3 BHyTpEHHHE 3a30pbl, OT BIIAYXHOCTH Tapa U B BBITYCKHOM MaTpyoOKe.
10. Buyrpennue u Baeurnue norepu, KIIJ{ npomexxyTouHol cTyneHn TypOUHBI.

11. Onpenenenue pa3MepoB COMEN U JOMATOK TYPOUHEI.

12. OcoGeHHOCTH TPOGUINPOBAHUS JUIMHHBIX JIOMATOK.

13. TernnoBo# mpoIecC B MHOTOCTYIIEHYaTON TypOHHE.

14. TenuoBble CXeMbl KAHAIM3ALWHU [Tapa U UX IPUMEHEHUE.

15. Oco6eHHOCTH MPOEKTUPOBAHUS TAPOBBIX TYPOUH.

16. PexxuMbl pabOTHI MAPOBBIX TYPOUH.

17. IlapameTpsl B CTYNEHSAX TYpOWH MPH MMEPEMEHHOM PEKHUME.

18. PerynupoBaHue napoBbIX TYpOHH (LIEHTPOOCIKHBINA PETYISITOP, CAHXPOHU3ATOD).
19. Cratuueckue XapakTepUCTUKU PEryIMpPOBAaHUS MapOBBIX TYPOHH.




Unouxamop

Koo
00CmudICeHUs. Oyenounvie cpedcmea
uHouKamopa
KOMNemeHyuu
20. OcoOGeHHOCTH MapauIeIbHON PabOThI MAPOBBIX TYPOUH.
I1K-1.2 [IpoBomut yuer wu |[[lepeuenv npakmuueckux 3aoau
aHaIN3 3anava 1. OnpenenuTs yaenbHbIN pacXxo] yciaoBHOro Torusa B /(kBt-1) npu KIIJ] snepro6noka, pasuom 38 %.

TCXHUKO-OKOHOMUYECC

38.,[[3‘13 2. OHpe,I[eJ'II/ITL OCHOBHBIC Pa3MCPhbI HpOTO‘lHOﬁ qaCTu HpOMe)KYTOHHOﬁ CTYIICHU Typ6I/IHBI U IIOCTPOUTDH IJIA

KX TIOKA3aTeIICH |Hee TPeyroJdbHUKK CKOPOCTEH MO CIEAYIOIMM JaHHBIM: P, = 4 MIIa; t, = 410 °C; p, = 3,37 MI1a; ¢, = 40 M/c; pacxo
paloThI napa yepes crynenb G = 100 kr/c; gactora Bpamenus N = 50 I'm.
TCIUIOMCXaHUYICCKOT  3anaya 3. HaliTi nmpeenbHy0 MOIIHOCTh OJHOIIOTOYHON TYpOMHBI KOHACHCAIIMOHHOTO THIa 06e3 0TOOpOB mapa Ha

0 000pyI0BaHUS

[PEreHepaIHIO 110 CISAYIONIUM TaHHBIM: P, = 9,0 MIla; To = 808 K; p2 = 0,004 MIla u 1 = 3000 06/muH. [TpuHIMaeM
u =330 m/c; &= 2,5%; 9 = 2,8; noi = 0.82; ny = 0,99; N, = 0,98. U3 i-S-muarpammel Haxogum Ho = 1429 kJk/KT 1 V)

= 31,0 m%/xr. IIpeenbHast MOIMHOCTB TypOHHBI 110 (79) N,.np = 48 MBT.

0) Ilopsinok nmpoBeneHUs MPOMEKYTOYHOM ATTECTANMH, MOKA3aTeJIH M KPUTEPHH OLICHUBAHMA.

DK3aMeH MO JUCLMIUIMHE NMPOXOAUT B yCTHOHM Qopme no ouneram. [Ipouenypy sk3amena pernamentupyetr 1okymeHT CMK MI'TY um. I'.H.
HocoBa. Bo3morkHa aBromMaThueckas aTTecTalus 10 JUCLUUIUIMHE HAa OCHOBE DPE3YJbTaTOB OJUMIIMAJ WJIM TBOPYECKMX KOHKYPCOB CBSI3aHHBIX C
TEMaTUKON H3y4aeMoll IUCHUIUIMHBEL. PemieHne 00 aBTOMAaTHYeCKOW aTTecTalluu MPUHUMAETCs Ha 3acefaHuu Kadeapbl MO NPEICTaBICHUIO
IIPETEHICHTOB U apryMEHTALUU BEAYIIUM MIPENOIABATEIEM TUCLUIUIMHBIL.

Iloka3aTenu U KpUTEePUH OLIECHUBAHHUS IK3aMeHA:

— Ha OLIEHKY «OTJMYHO» (5 OamioB) — oOydarouuiicsa 1eMOHCTPUPYET BBICOKHH ypOBeHb C(OPMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CUCTeMaTHYeCcKOoe 1 TITy00KOe 3HaHue yueOHOT0 MaTepuaa, CBOOOIHO BBIMOIHSIET IPAKTUUECKUE 3a/1aHUs, CBOOOTHO ONEpUPYET 3HAHUSIMHU, YMEHUSIMU,
IIPUMEHSIET UX B CUTYalUsIX NOBBIIIEHHOMN CIIOKHOCTH.

— Ha OLIEHKY «xopomo» (4 6amia) — o0y4aromuics: TEMOHCTPUPYET CPETHUI YPOBEHb COPMHUPOBAHHOCTH KOMIIETEHIIMN: OCHOBHbIE 3HAHUS,
YMEHHS OCBOEHBI, HO JIOMYCKaIOTCS He3HAYNTENbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS TPU aHATUTUYECKUX ONepaIusiX, IepeHoCce 3HaHUN 1 YMEHH
Ha HOBbIE, HECTAHJAAPTHBIE CUTYALINH.

— Ha OLIEHKY «yJ0BJeTBOPUTEIbHO» (3 6aia) — 00yyaroniuiicst JeMOHCTPUPYET MOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIINI: B X0/1€
KOHTPOJIbHBIX MEPOIPHATUN TOMYCKAIOTCS OMIMOKHU, MPOSBISIETCS OTCYTCTBHUE OTHENbHBIX 3HAHWH, YMEHUH, HABBIKOB, OOYYArOIIUIACS MCIBITHIBACT
3HAYUTEINIBHBIC 3aTPYIHEHUS IIPA ONICPUPOBAHNHN 3HAHUSMHU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIC CUTYALUH.

— Ha OLEHKY «HeYAOBJETBOPUTEJBHO» (2 Oamia) — oOydarouiuiics AeMOHCTpHUpYyeT 3HaHus He Oosee 20% TeopeTHUecKoro marepuana,
JIOIyCKAET CYIECTBECHHbIE OIIMOKH, HE MOXKET MI0Ka3aTh MHTEIJIEKTyalbHbIE HABBIKM PELLICHUS TPOCTHIX 3ajau.




— Ha OLICHKY «Hey/AOBJIeTBOpUTeabHO» (1 Oamn) — oOydvaromuiics HE MOXKET MOKa3aTh 3HAHHUS HAa YPOBHE BOCIPOU3BEICHHS U OOBSICHEHUS
nH(pOpMaIIUY, HE MOXKET MTOKa3aTh UHTEIUICKTyaIbHbIC HABBIKU PEIICHHS MPOCTHIX 3a/1a4.



