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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM ToJly Ha 3aceaHuu Kadeapbl TermoTeXHHUECKUX U SHEPTETHICCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGI_HHOpeHKO

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzarnuu B 2024 - 2025
yueOHOM Toy Ha 3acefaHuu Kapeapsl TerIoTeXHUYECKUX M SHEPTeTHIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl TerIoTEeXHUYECKUX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqaHuu Kadeapsl TermIoTeXHUYeCKUX U SHEPTETHUECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJ151)

Hensimu  ocBoeHus  AMCHMIUIMHBL  (Moaynsi)  «CHCTeMBl  MPOMBIILIEHHOTO
TEIUIOCHA0KEHUS» SBIISIETCS PAacKpbITHE TpeOOBaHUI oOecredeHus] TEIUIOCHAOKEHUs s
noajepKaHusi KOMGOPTHBIX YCIOBHHM Tpyna, XU3HU M APPEKTUBHOCTU TEXHOJIOTHUYECKHX
nporeccoB s (GopMHpPOBaHUs y Oyaymux OakalaBpOB Ha JIGKIHAX, B XOJE BBITOJHEHHS
71a00paTOPHBIX M MPAKTUYECKUX paboOT, MpU BBHINOJIHEHHUH KypCOBOW pabOThl HABHIKOB B
NPOCKTHPOBAHUH, CTPOUTEIBCTBE M JKCIUTyaTallUd CUCTEM TEIJIOCHAOXKEeHUS MPEINpUsATHIA B
cootBetrcTBUU ¢ TpeboBanusmMu GI'OC BO no nHanpasnenuro noarotoBku 6akanaspos 13.03.01
«TemnosHepreTuKa 1 TEMIOTEXHUKAY.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctumuimaa CruCTeMbl TPOMBIIIJICHHOTO TEIJIOCHA0XKEHUsI BXOIUT B 4acTh Y4eOHOTO
wiaHa (opMupyeMyr0 y4JacTHUKaMH 0Opa3oBaTENbHBIX OTHOIIEHUH 00pa3oBaTeNbHOM
IIPOrPaMMBI.

Jus  u3ydyeHMs — OUCHMIUIMHBI  HEOOXOOUMbl  3HaHMA  (YMEHMs,  BIaJEHUs),
c(hOpMHUPOBAHHBIC B PE3YIBTATE U3YUCHHS JUCIUTUTUH/ IPAKTUK:

Tennomaccoobmen

Maremaruka

dusuka

Xumus

VYyeOHasi - 03HAKOMUTEIbHAS IPAKTUKA

TexHnueckas TepMOIMHAMUKA

BBenenue B HanpaBieHue

3HaHus (YMEHHUsI, BIAJACHUSI), IOJyYEHHbIE IPU U3YYEHUM JAHHOW JUCLMIUIUHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYEHUS TUCHUILINH/TIPAKTHK:

[TaporenepaTopbl IPOMBILUIEHHBIX IPEAIPUITUN

DHeprobdanaHchl NpeAnpUsTU

OCHOBBI BOJJOTIOATOTOBKH Ha IMTPOMBIIIJIEHHBIX TPEITPHUITHSIIX

Harnerarenu B TenaosHepreTuke

TennomaccooOMeHHOE 000pyI0BaHUE MTPEATPUATHI

TemnosHepreTnyeckue CUCTEMBI IPOMBIIUIEHHBIX PEATIPUATUI

["a3oTypOuHHBIE ¥ TAPOTra30BbIE YCTAHOBKU

ITonroToBka K nporeaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKAMOHHOM paboThI

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

[Ipou3BoicTBEHHAS-TIPEAUIIIOMHAS IPAKTHKA

TemoBele 271EKTPUUECKHE CTAHIIMH

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IJIAHUPYEMBbIE Pe3yJabTAThl 00yUeHu sl

B pesynbrare ocBoeHus OUCHHUIUIMHBI (Moaynsa) «CHCTEMBI MPOMBIIIIICHHOTO
TETIIOCHAOKEHUSI» 00 yJarOIIHIICS TOJDKEH 001a1aTh CASAYIOMUMHA KOMITETCHITHSIMU:

Kon nnaukaropa Nuankatop 10CTHKEHUS! KOMITETEHITUN

[IK-2 Crnocoben k pa3paboTKe MPEeTIOKEHUN U BBHIMOJIHEHHIO pabdOT MO MOJCPHU3AIUU U
PEKOHCTPYKITMU 000PYI0BAHMS TETIOBBIX CETEH

[K-2.1 OneHnBaeT ypoBEHb TEXHUUECKUX PEIICHUI HAIIPABJICHHBIX HA MOBBIILIEHUE
s dekTuBHOCTH PabOTHI 000PYAOBAHUS TEIUIOBBIX CETECH

[1K-2.2 [IpoBoAUT y4yeT M aHaIM3 TEXHUKO-SKOHOMHUYECKHX IOKa3zareseil paboThl
000pYJI0BaHUS TEIJIOBBIX CeTEH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIINHBI (MOAYJIS)
OO0mas TpyI0eMKOCTh NUCIHMIUIMHBI COCTABIsET 8 3a4eTHBIX eauHuIl 288 akajn. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora—111,2 akan. 4acos:
— aynuropHas — 106 akaj. 9acos;

— BHEAyIUTOPHAs — 5,2 akaJl. 4acoB;

— caMmocrosiTenbHas pabora — 141,1 akan. gacos;
— B (hopMe MpakTUYeCKoi moaroroBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

®dopma aTTecTaluu - 9K3aMeH, KypcoBas paboTa, 3aueT

Pasznen/ tema
JIHACLUATIIINHEL

Cemectp

AynutopHast
KOHTaKTHas pabora
(B akaz. yacax)

11a0.
3aH.

MIPAKT.
3aH.

Jlek.

CaMocrosTenbHast
paboTa cTyeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

®dopma TeKyILero
KOHTPOJIS
yCIIEBaEMOCTHU U
MPOMEKYTOUHON
aTTeCTalluu

Kon
KOMIIETEHIIMH

1. Pasnen 1.

CucremMsl

TEIIOCHA0KEHHS IPeIIPHUSTHIA

1.1 Beenenne. Ha3znauenne,

CTPYKTYpA,
KJacCcU(pHUKAIIHS.

ITouck
JIOIOIHUATEILHOMN
UH(}OPMAIUH 10

3aJaHHOH TeMe
(pabota ¢
oubnuorpagpuiec
KHUMHU
Marepuagam,
CIIPAaBOYHUKAMHU,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
). Ilpunoxenue 1.

Hanuune
KOHCIICKTOB
JIEKITHH.

1.2 TemmnoBble Harpy3KH.
Metoasl  perynupoBaHus
OTIIyCKa TeIlIa.

16

ITouck
JIOTIOJTHUTENIEHOM
UH(OPMAIHH T10

3aJJaHHOU TeMe
(pabota ¢
oubnuorpagpudec

KAMHA

Marepuagam,
CIPaBOYHHKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMHU
). Ilpunoxenwe 1.

CemuHapckue
3aHATHS.
Hanuune

KOHCTICKTOB
JEKIUH.

1.3 Bei6op TemnoHocuTenei
U CHCTEM TEITUIOCHAOKEHNUSL.

10

IToaroroBka k
nabopaTopHOMY,
CEMHHApPCKOMY,
MIPAKTUYECKOMY
3aHATHIO.
[Ipunoxenue 1.

JlabopaTopHble
paboTHI.

Uroro no pazneny

10 3 9

26

2. Paznien 2. TennoBele CETH.




TloaroroBka k

CEMHHApPCKOMY,
MIPAKTUYECKOM - YCTHBIH O1Ipoc
2.1 Ha3HauyeHHE TEIJIOBBIX P Y Y p
. 71a00paTOpHO- (cobecenoBanue);
ceTeld, WX KOHCTPYKIHH,
MpaKTU4eckoMy | - JabopaTopHbie
BUJIBI MIPOKJIaI0K u
4 7 14 3aHATHIO. paboThl.
croco0bl  TIPUCOEIUHEHUS
o N ITouck Hanuuue
norpeduTenei K TErioBoi N
CETU JIOIIOJIHUTCJIIBHOU KOHCIIEKTOB
’ “HPOPMALIUH T10 JIEKIHH.
3aJJaHHOU TeMe.
[punoxenue 1.
IloaroroBka k
CEeMUHAPCKOMY,
[IpaKTU4YecKoMy, | - mabopaTopHbie
nabopatropHo- paboTsI,
. MIPAKTUYECKOM - YCTHBIH OI1IpOC
2.2 I'unpasnuueckuit p y Y p
N 4 4 7,2 3QHSTHIO. (cobecemoBanue);
pacdeT TEIJIOBBIX CEeTeH.
ITouck Hanuuune
JIOTIOJTHUTEJILHON KOHCIIEKTOB
UHPOPMALIUH T10 JICKITHH.
3a/1aHHOM TeMe.
[Ipunoxenue 1.
ITouck
JIOIOIHUATEILHOMN Hamnune
2.3 T'mnpaBnuueckue
N 2 5 UH(pOpMAIIH 1O KOHCIIEKTOB
PEKHMMBI TETUIOBBIX CETEH. . o
3aJaHHOW TeMe. JIeKLUH.
ITpunoxenue 1.
- nabopaTopHbIe
Iouck paboTsl;
24  TemmoBodi  pacyer JTOTIOJTHUTENILHOW |  -YCTHBII ompoc
TEIUIONPOBOJIOB. 4 4 10 | undopmanuu o | (cobecemoBanue).
IIpounocTtHOIt pacuer. 3aJaHHOU TeMe. Hanwaue
[Ipunoxenue 1. KOHCIIEKTOB
TIEKITUH.
25 TI'mnpaBnuyeckas
YCTOMYHBOCTb. TTouck
OcobeHHocTH JIOTIOJTHUTEIbHON Hanuuue
MOTOKOpAcHpesieNieHns] B 2 6 rH(OpMaLIH IO KOHCIIEKTOB
KOJIBILIEBBIX CeTsIX. 3a/IaHHOM TeMe. JeKIUi.
I'mpopaBnuueckuii ymap B [Ipunoxenue 1.
TEIJIOBOM CEeTH.
2.6 OcobeHHOCTH TTowuck
OKCIUTyaTallud  TEIUIOBBIX JIOTIOJTHUTENILHOU Hannune
ceTei. TToBbImeHue 2 6 UHPOPMALIUH T10 KOHCIIEKTOB
HAJIEKHOCTHU CUCTEM 3a/IaHHOM TeMe. JeKIui.
TETJIOCHA0KEHUSL. [Mpunoxenwue 1.
HWroro no pazneny 18 15 48,2
3. Pazmen 3. UcrouHuku
TEMJIOCHA0KEHHS] NPeAIPUITUI.
31 IIpomsinenHsie ITouck - YCTHBIN OIIPOC
KOTEJIbHBIC - KakK JIOTIONTHUTENBHOW | (cobecenoBaHue).
UCTOYHUKHU reHepaluu 4 10 | unbopmarmH mo Hannune
TEeIJia, WCIONb3yeMble B 3aJJaHHOW TeMe. KOHCIIEKTOB
crucTeMax [punoxenue 1. JEKIUH.




ITouck
JIOTIOJTHUTEJIbHOU
nH(opManuy 1o
3aJJaHHON TeMe
3.2 TOLl npOMBIIUICHHBIX N
. (pabora ¢ - YCTHBIH ompoc
TpeNPUITHI - KaK
oubnuorpaguuec | (cobecemoBanue).
WCTOYHUKH TeHepauu
3 10 KHMU Hannune
TEIUIa, WCIIOJIb3yeMble B
Marepuagami, KOHCITIEKTOB
cHcTeMax N
CIPaBOYHHUKAMH, JICKIUH.
TEIUIOCHA0XKEHNSI.
KaTaJoTaMH,
CIIOBapsIMH,
SHIUKIIONE TUSIMHU
). Hpusoxenne 1.
ITouck
3.3 CoBmectHas pabota JTOTIOJTHUTEIILHOU
Hamvune
oI U MUKOBBIX 1 10 | uadoOpManmu mo .
. KOHCTIEKTOB JIEKIHH
KOTEJIbHBIX. 3aJlaHHOM TeMe.
IMpunoxenue 1.
HWroro no pazneny 8 2 30
Hroro 3a cemectp 36 18 18 |104,2 9K3aMeH
4. Pazpmen 4. TuppaBnuyeckuii
pacder. Ompenenenne
ONTUMAJILHOTO Auamerpa Tpyo u
MaJeHus JaBjieHHus (HAmopa) Ha
COOTBETCTBYIOIINX y4acTKax
TEIJIOBOHN CETH.
ITouck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3a/1aHHOM TeMe
(pabota ¢
6ubnuorpagpuaec N
- YCTHBIH OIIPOC
KAMH
(cobecenoBanue);
. MaTepHaIaMu,
41 T'uppasauyeckuit - peleHue 3aaad.
8 10 | cmpaBoYHHKaMH,
pacuer Beimosaenne
CIIOBapsIMH, .
pasena KypcoBoi
SHIUKIIOTIE TUSIMHU
) paboThI.
IToaroroBka k
CEMHHApPCKOMY,
MPaKTUYECKOMY
3aHSTHIO.
[Tpunoxenue 1.
ITouck
JIOTIOJTHUTENIEHOM
UH(OPMAIHH T10
3aJJaHHOU TeMe
(pabota ¢
oubmmorpadudec o
4.2 Onpenenenue Kmr/’[ H(b - YCTHBIH OIIPOC
ONTHMAaJBHOIO  JUAMETpa (cobecenoBanue);
Marepuaiam,
Tpy0 W mageHue NaBICHUS - pelleHue 3a1a4.
4 CIPaBOYHHUKAMU,
(Hamopa) Ha Beimonnenne
COOTBETCTBYIOIIUX CJIOBApAMH, azjiena KypcoBoi
yro . SHUUKJIONEAUAMHU p P
y4acTKax TEIIOBOW CETH. ) paboTEL.
IToaroroBka k
CEeMUHAPCKOMY,
NPaKTUYECKOMY
3aHSTHIO.
[Tpunoxenue 1.




4.3 HoMorpaMMHEIH MeTOX
BBIIIOJIHEHUS
TUIPABIMYECKOrO pacyeTa.

TTouck
JIOTIOJTHUTEIIbHOM
UHPOPMALIUH T10

3aJIaHHOU TeMe
(pabota ¢
6ubmuorpaduuec

KUMM

MaTepHaIaMu,
CIIPaBOYHHUKAMH,
CIIOBapsIMH,
SHIMKIIONEIUSIMU
).
TloaroroBka k
CEMUHApPCKOMY,
MIPAKTUYECKOMY
3aHSATHIO.
IMpunoxenue 1.

- YCTHBIH OIIpOC
(cobecenoBanue);
- peuieHue 3aaay.

Brinonnenue
paszena KypcoBoit
paboThI.

Uroro mo pazneny

14

10

5. Pasmen 5.
MBE30METPUYECKOro  rpaduka
HaImopoB 3aKpPBITON
JBYXTpYOHOI BOJISTHOM TeIIOBOH

IToctpoenne

5.1 Tloctpoenue rpaduka
HAImopoB IBYXTpyOHO#| 6
BOJISIHOM CETH.

10

ITouck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10

3a/1aHHOM TeMe
(pabota ¢
6ubnuorpaduuec

KAMH

Marepuanam,
CIPaBOYHHKAMH,
CIIOBapsIMH,
SHIUKIIOTIETUSIMHU
).
ITogroroBka k
PaKTUIECKOMY
3aHSTHIO.
npunoxxexue 1.

- YCTHBII OIpocC;
- pemeHue 3aaad.
Brinonnenune
paszena KypcoBoit
paboTHL.

Hroro no pazneny

10

6. Paszgen 6. TemoBoii pacyer
TETIONPOBOIA.

6.1 TemoBoii  pacyer
TETIONPOBOIAI0

12

10

ITouck
JIOTIOJTHUTEJIbHON
UH(OPMAIHH T10
3aJIJaHHOH TeMe
(pabota ¢
oubnuorpagpuuec
KAMH
MaTepHaIaMy,
CIPaBOYHHUKAMH,
CIIOBapsIMH,
SHIUKJIONEIUSAMHU
).
ITogroroBka k
NPaKTUYECKOMY
3aHATHIO.
[Tpunoxenue 1.

-YCTHBIN OMpOC;
- pelieHue 3agad.
Beimonnenune
pazzena KypcoBoit
paboTHI.

HWroro no pazneny

12

10

7. Pazmen 7. TlocrpoeHue
rpaduxoB LEHTPAJILHOTO
peryJIUpOBaHMs OTITyCKa TeIuia.




TTouck
JIOTOIHUATEILHOMN
UHPOPMALIUH T10
3aJIaHHOU TeMe

(pabota ¢
6ubmuorpaduuec .
- YCTHBIH O1Ipoc
7.1 Toctpoenue rpadukoB KHMHU
HEHTPATBHOTO MarepuanaMu (cobecenoanuc).
p 4 6,9 P i Beinonnenue
peryiupoBaHMsi  OTIIyCKa CIPaBOYHHUKAMH, .
paszena KypcoBoi
TerIa. CIIOBapsIMH,
paboThI.
SHIUKIIONE TUSIMHU
IToxroroBka k
MIPaKTHYECKOMY
3aHATHIO.
IMpunoxenue 1.
Hroro no pasaeny 4 6,9
Uroro 3a cemectp 34 36,9 3a4€T,Kp
9K3aMeH, KypcoBast
HToro no qucLuIninHe 36 18 52 1411 - KYP

pabora, 3aueT




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npomecce wusyuenus kypca «CHCTEMBl NPOMBIIIIEHHOTO TEIUIOCHAOKEHUS»
IPUMEHSIIOTCS CleyIoIIe 00pa3oBaTeIbHbIE TEXHOJIOTHUU:

1. UndopmanoHHbIE TEXHOJIOIMH — 00Y4EHUE B 3JIEKTPOHHONU 00pa30oBaTeIbHOM Cpefie C
LENbI0 pacUIMpeHusi AOCTyNa K 00pa3oBaTENIbHBIM pecypcaM, Il 4ero IpH MPOBEACHUU
OTJENIbHBIX 3aHATUH M OpPraHHU3alUU CAMOCTOSTEIbHONM pPadOThl CTYAEHTOB HCIHOJb3YIOTCS
AIIEKTPOHHBIE BEPCUHU Kypca JIEKIUI U pacdeTHO-TpaduIecKOil pabOTHI.

2. PaboTa B KOMaH/Ie — COBMECTHas JA€ATEIbHOCTb CTYACHTOB B IPYIIIE IPU pacyerax Ha
NPAaKTUYECKUX U JTAOOPAaTOPHBIX 3aHATHAX, HAIpaBJIEHHAs HA pelleHHe OOIIeH 3agaun myTeM
CJIO’KEHUS Pe3y/IbTaTOB MHIMBUAYAIbHONW paObOThI YWIEHOB IPYIIIIHI.

3. Case-study - aHanu3 peayibHBIX MPOOJEMHBIX CHUTYallMd, HMEBIIMX MECTO B
COOTBETCTBYIOLIEH 00sacTh MpOopecCCHOHATBHON AEATEIIbHOCTH, U MOUCK BapHAaHTOB JYYIIUX
peLICHU.

4. MexxaucuuIUIMHAapHOe 00y4eHUe — HCII0JIb30BaHUE 3HAHUHM U3 pa3HbIX o0siacTel u ux
IPYNIUPOBKA B KOHTEKCTE pEIIaeMOoil 3a/1auH.

@®opMbl, METOJIBI M CPEACTBA OPraHU3alluU U IPOBEACHUS 00pa30BaTeIbHOIO MIpolecca

a) popMbI, HarpaBJIEHHBIE HA TEOPETUYECKYIO MTOATOTOBKY:

Jlekuus. Vcronp3yroTcss THUIBI JIEKLM: BBOJHAs, MOTHUBAILMOHHas (Bo30ykaaromias
MHTEpEC K OCBaMBaeMOW JUCIMIUIMHE), MOATOTOBUTENIbHAsA (TOTOBsILAs CTYIEHTOB K Ooiee
CIIO)KHOMY MaTepuaily), MHTerpupymoomas (gamomas oOmuil TeopeTHdYecKHil aHaiu3
IPEIECTBYIOLIEr0 MaTepuana), YCTaHOBOYHAsl (HAIpPaBIAIOIIAs CTYIEHTOB K HCTOYHUKAM
uHpOpMaLUy JUIsl AaJbHEHIIeH caMOoCTOSATeIbHON paboThl). YacTh 3aHATHI JIEKLIMOHHOTO THUIA
IIPOBOJSTCS B BUJIE€ IPE3CHTALIUY.

ConepxaHue M CTpPyKTypa JIEKIMOHHOI'O MaTepuaina JOJKHBI ObITh HalpaBieHbl Ha
(opMHUpOBaHUE Yy CTYJEHTOB COOTBETCTBYIOIUX KOMIIETEHLIUH U COOTHOCUTHCS C BBIOPAaHHBIMU
IpernoiaBaTesIeM METO1aMU KOHTPOJIS U OLICHKON UX YCBOCHUSI.

CamocrosTenbHas ayquToOpHass M BHeaynuTopHas pabora. CamocTosTenbHas pabora
BBITOJHAETCS CTY/IEHTOM B UUTAJIbHOM 3aJie OMOIMOTEKH, B yUeOHBIX KaOMHETaX 1 JJabopaTopHsix,
KOMITBIOTEPHBIX KJaccaX, a TaKkKe B JOMAIIHUX YCIOBHAX. OpraHuszainus camMoCTOSTENbHOU
paboTel  CTylIeHTa MpedycMaTpUBaeT KOHTPOJIUPYEMBIH JOCTYyl K JJaOOpaTOpHOMY
o0opynoBanuto, mpubopam, 6azam JaHHBIX, K pecypcy HTepHeT.

CaMmocrosiTenbHasi paboTa CTYAEHTOB MOAKpPEIJISeTcsl Yy4eOHO-METOAMYECKUM U
MH(POPMALIMOHHBIM 00eCrieueHHEM, BKIIOYAIOIIMM Y4eOHUKH, YueOHO-METOIMYeCKUe ocoous,
KOHCIEKTBI JIEKINH, ydeOHOe porpaMMHOe 00ecriedeHue.

Koncynpramus. IlpenycmarpuBaercsi NONy4YeHHE CTYACHTaAMH NpPO(ecCHOHATbHBIX
KOHCYJIbTAIIMH U TOMOIIM CO CTOPOHBI ITpenogaBaTes.

0) popMbl, HarIpaBIEeHHbIE HA TPAKTUYECKYIO TOJITOTOBKY:

[IpakTuueckoe 3ansaTHe. JTa hopMa 0OyueHHs HallpaBlieHa HAa MPAKTUYECKOE OCBOEHUE U
3aKpeIuIeHUe TEOPETUUECKOT0 MaTepHraa, U3J10KEHHOTO Ha JICKIUX.

JlabopatopHas pabota. JlaGopaTopHas paboTa [OJDKHA TIOMOYb TMPAKTHYECKOMY
OCBOCHMIO HAYyYHO - TEOPETUUYECKUX OCHOB M3y4aeMOW AMCLUUIUIMHBI, TPUOOPETEHUIO HABBIKOB
AKCIIEpUMEHTaIbHON paboThl. [lpu npoBeneHnn 1abopaTopHbIX PadOT UCHOIB3YIOTCS TECTHI 110
paszienaM B MHTEpaKTHUBHOH (opme.

6 YueOHO-MeTOIHYECKOE 00ecTiedeH e CAMOCTOSITeJIbHOW PadoThI 00yYaIINXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OuneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)



a) OcHoBHas TUTEpaTypa:

1. Coxomnos E.{., Tennodukanus u TermIoBbie ceTH [ DNEKTPOHHBIN pecypc|: yIeOHUK s
By30B. / CokounoB E.S1. - M. : Uznatensckuit jom MDU, 2017. - ISBN 978-5-383-01166-9 - Pesxxum
nocryna: http://www.studentlibrary.ru/book/ISBN9785383011669.html

2. Asmronnd, E.I'. UCTOYHUKY U CHCTEMBI TEIIOCHAOKEHNS. TEITIOBBIE CETH U TEIIJIOBBIE
nyHKkThl | yueOuuk / E.I'. Apmionun. - Mocksa ; Bosorna : Madpa-Umkenepus, 2019. - 300 c. -
ISBN 978-5-9729-0296-5. - Texcr : JJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1053396 — Pexxum 1ocTyma: 1mo moamucKe.

0) lonoJiHUTE ILHASA JIATEpaTypa:

1. ITeokoB, B.K. CucreMbl KOHIUIIMOHUPOBAHMUS, BEHTHIISAIMKA U OTOIICHUS | yIeOHHK /
B.K. ITepxoB, H.H. Cmuphos ; UT'DY. - Mocksa ; Bonorna : Uadpa-Urxenepus, 2019. - 528 c. -
ISBN 978-5-9729-0345-0. - Tekcr : AJICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1053294 — Pexxum ocTyma: 1mo moImucKe.

2. TlonuBona, @.A. HanexHOCTh cuCTEM TEIJIOCHAOXKEHUS TOPOAOB M MPEIIPUITUN
JIETKOW MPOMBINUIEHHOCTH : ydeOHuK / D. A. [TonmBoma. — Mocksa : UHOPA-M, 2020. — 170 c.
— (Bsicmiee oOpa3oBanue: bakanaBpuar). - ISBN 978-5-16-011830-7. - TekcT : 37€KTpOHHBIH. -
URL.: https://znanium.com/catalog/product/1048496 — Pexwm gocTyma: o MmoarnuckKe.

4. Kynunos, A. A. OCHOBBI IeHTpaTn30BaHHOTO TeriocHatkenus / A.A. Kyaunos, C.K.
3uranmuHa. - 2-e u3., nepepad. u por. - Mocksa : HUI] UH®PA-M, 2015. - 176 c.ISBN 978-5-
16-103513-9 (online). - Tekcr : 9JIEKTPOHHBIHA. - URL:
https://znanium.com/catalog/product/520046 — Pexxum gocTyra: 1o moarnuckKe.

5. IlporaceBuu, A. M. DnHeprocOepexxeHHE B CHUCTEMaX TEIUIOTa30CHAOKEHUS,
BEHTWJISALIUKM M KOHJUIMOHUPOBaHUs Bo3ayxa : y4e0. mocodue / A.M. IIporaceBud. — MUHCK :
HoBoe 3nanue ; MockBa : UH®PA-M, 2019. — 286 c. : wi1. — (Briciiee oOpa3oBaHue:
bakanmaBpmar). - ISBN 978-5-16-005515-2. - Tekcr : oamekrponnbii. - URL:
https://znanium.com/catalog/product/1013521 — Pesxum gocTyma: mo moamucKe.

6. Jlorynoga, O. 51. BonsiHoe otorienue : yueOHoe mocobue / O. 5. JloryHosa, . B. 3opsi.
— 2-e u3n., crep. — Cankr-IlerepOypr : Jlans, 2020. — 272 c. — ISBN 978-5-8114-5209-5. —
Tekcr : onekrponsbid /[ Jlawp : 2nekTpoHHO-OMOiMoTewHas cucrema. — URL:
https://e.lanbook.com/book/136190 — Pesxkum fgocTyma: 11 aBTOPH3. MOJIB30BATEICH.

7. Wymunos, P. H. IlpoexkTupoBaHue CUCTEM BEHTWISILIMM W OTOIIEHUS . ydyeOHOe
noco6ue / P. H. lllymumnos, FO. U. Toncrosa, A. H. BosipuiiaoBa. — 2-¢ U31., UCMpP. ¥ JOIM. —
Cankr-ITerepOypr : Jlans, 2014. — 336 ¢. — ISBN 978-5-8114-1700-1. — TeKcT : 3IeKTPOHHBIH
/I Jlanp : snextpoHHO-OMOIMOTeuHas cuctema. — URL: https://e.lanbook.com/book/52614 —
Pexwum moctyma: s aBTOpH3. OJIB30BATENCH.

B) MeTonuyeckue ykazaHus:

1. Ockonkos, C. B. Pacuet cuctemMsbl TemaocHa0X eHUs TPOMBIIIUIEHHO-)KUJIOTO PETHOHA '
yuebnoe nocobue / C. B. Ockonkos, E. b. Aranutos ; MI'TVY. - Maruutoropck : MI'TVY, 2015. - 1
anektpoH. ont. jguck (CD-ROM). - 3arn. ¢ turyn. o3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatalogues/1/112
3442/1264.pdf&view=true - MakpooOBeKT. - TEKCT : AIeKTPOHHBIN. - CBEJCHUS TOCTYITHBI TAKIKE
Ha CD-ROM.

2. Meronuueckue yKazaHHUA TIO BBIMOJHEHUIO TabOpaTopHON paboOTHl MO Kypcy
"MICTOYHUKM M CHUCTEMBI TEIUIOCHAOXKEHUS TDOMBIIUIEHHBIX NDEINDUATANR" IUIL CTVIEHTOB



r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N

10 Ne norosopa Cpox neicTBus JIMLIEH3UU
MS Office 2007 |y, 135 o1 17.09.2007 Geccpouno
Professional
7Zip CcBOOOIHO OECCPOYHO
Adobe Reader [cBoGoaHO 0eccpoUHO
bpayzep Mozilla|cBo6oaHo
Firefox pacupocrpanseMoe 10 beccpotino
Bpaysep Yandex|cBo6oamo 0CCCPOUHO
Linux Calculate |cBoGoaHo 0eccpoUHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHbIe CIIPaBOYHbLIC CUCTEMBI

HazBanwue kypca

CchlIKa

Wudopmannonnas cucTema -
HopmatuBHbie IPaBOBBIC aKTBhI,
OpTraHU3aIMOHHO-PACTIOPSIIUTEILHBIC
JTOKYMEHTHI, HOpPMaTHBHBIC

MCTOAMYCCKUC JOKYMCHTBI )41

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-

" zashchita-informatsii

ApxuB Hay4YHBIX KypHAJIOB
«HauuoHanpHbIi 3IIEKTPOHHO-
nHGOPMAIMOHHBIN KoHUopruyMmy» (HII

https://archive.neicon.ru/xmlui/

Me)K,HYHapOL[HaSI 0a3a IIOJIHOTEKCTOBBIX
KypHasoB Springer Journals

http://link.springer.com/

MexnyHaponHas — pedepaTuBHas | http://scopus.com

ITIOJJHOTCKCTOBAA CIIpaBO4YHas1 Oasa ' '

YHuBepcurerckas nH(pOpMalOHHAs T .

crcrema POCCISI https://uisrussia.msu.ru

DJNEeKTPOHHBIE  pecypchl  OMOIMOTEKH ) . " _
METY 1. L. Hocosa https://magtu.informsystema.ru/Marc.html?locale=ru
Poccuiickas TocynapeTBernan| . . rsl.rufru/dreaders/catalogues/
oubnmoreka. Karamoru

qDeI[epaJ'ILHOC ToCyadapCTBECHHOC

O0DKETHOE yupexaenne|URL: http://www1.fips.ru/

«DenepaabHbIil HHCTUTYT

Nudopmanmonnas cucrema - Enunoe
OKHO JIOCTyma K WH(OpPMAIMOHHBIM

URL.: http://window.edu.ru/

ITonckoBas cucreMa AkageMus Google
(Google Scholar)

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

Harmmmonanbcuasa nH(pOpMaIMOHHO-
a”HaJIuTHYeCKasd cucremMa — Poccuiickuii
HHACKC HayyHoro nutuposanus (PYHIL)

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

OnekTpoHHass 0a3a  MEPUOJUYECKHX
n3nanuii East View Information Services,

https://dlib.eastview.com/

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecnedeHne TUCIUTIHHBI (MOLYJIs1)

MaTCpI/IaJ'IBHO-TCXHI/I‘-ICCKOC obecrneucHUe JUCIUITIIIMHBI BKIIFOYACT:




YyeOHast ayauTopus s TPOBEIACHHS JIEKIMOHHBIX W MPAKTUYECKUX 3aHATUN
CEMHHApCKOTO THIA, TPYNIOBBIX W WHAWBHIYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJS U
IIPOMEKYTOUYHOM aTTECTALMHU:

-MyJIbTUMEIMIHOE 000PYI0BaHUE, CUCTEMa aBTOMATHUECKOTO 3aIITOPUBAHUS C SKPAHOM,
JI0CKa

AymuTopus Ui IPOBEICHUS Ta00paTOPHBIX, MPAKTUYCCKUX M JICKIIMOHHBIX 3aHSATHU
CEMHUHAPCKOTO THUIIA, TPYIIOBLIX U WHIUBUAYAIBHBIX KOHCYJIBTAIWNA, TEKYIIETO KOHTPOJS U
POMEKYTOYHOU aTTECTALlUU:

- KOMIUIEKT J1aOOpaTOPHBIX YCTAaHOBOK 10 MCTOYHUKAM M CHCTEMaM TEIUIOCHA0)KEHUS;
KOMIUIEKT JIa0OpaTOpPHBIX CTEHIIOB IO JHeprocoepexxennto, BUDI; cradbumuzarop CT-80,
BEHTHJISITOPBI M AJIEKTPOIEUN TpaHC(HOPMATOPHI; MBUIECOC; TPUOOP YIBTPa3BYKOBOW, YUeOHBIN
CTCH] «ABTOHOMHAsI aBTOMATH3MPOBAHHASI CHCTEMA OTOILICHUS, JICKTPOIICYH, TpaHC(HOPMATOP;
nupometp Testo 830-11, Roynger-89, ITuron-101, JIOII-72, IIpomuHs.

VYdeOHble ayTUTOPHUU ISl BHIMOJIHEHHSI KYPCOBOTO MPOCKTUPOBAHMS, TIOMEICHUS ISt
CaMOCTOSITENIbHON pabOTHl 00YJAIOIIMXCS:

- IepCOHANIbHBIE KOMITBIOTEPHI ¢ makeToM MS Office, Beixomom B IHTEpHET ¥ ¢ JOCTYIIOM
B 2JICKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTENbHYIO CPEy YHHBEPCHUTETA.

[Tomenienne s  XpaHeHHS ©  NPOPUIAKTHYECKOTO OOCITYKMBAaHUS Y4€OHOTO
000pyI0BaHUSA:

- CTeJUTaXxH, cei(bl U XpaHEeHUs1 y4eOHOT0 000pyI0BaHHSI, HHCTPYMEHTHI JUIsi PEMOHTA
71a00paTOpPHOTO 00OPYIOBAHUSI.



Hpuioxenne 1.

6. YdeOHO-MeTOaMYECKOE OOecTIedeHHe CAMOCTOSATEIBLHOI PadoThI CTY/1€HTOB.
Ilepeuens 6onpocos 0 camocmosmenbHol pabomvl 00y4aArOUUXCSL
Tewma 1.1.
1. HaznaueHue u CTpyKTypa CUCTEM TEIJIOCHAOXKEHUS TPOM. TIPEIITPUSITUI.
2. Knaccugukanus CHCTEM TETIOCHA0KCHHSI.
3. Temodukarus, OCHOBHBIC MPUHIUIIEI ee peanu3anuu. TOL] — kak BbICIIas CTYICHb
pPa3BUTHUS IIEHTPATN30BAHHOTO TETUIOCHAOKEHUSI.
Tema 1.2.
1. TernoBast Harpy3Kka u TEIJIOBOE MOTpeOIeHuE.
2. Metoasl onpeiesieHust MOTPEOHOCTH MTPOM. IOTPEOUTENeH B Iape U Topsdeii Boje.
3. YenpHble TEIUIOBBIE XapaKTEPUCTUKU 3AaHui. BHyTpeHHssI pacueTHas TeMiieparypa

BO3ayXa. PacueTHas TEMIIEpATypa HAPYKHOI'O BO3AyXa AJIA IMMPOCKTUPOBAHUA CUCTEM OTOILICHUA
N BCHTUIIALIMH.

7. Pacuer HOTp€6HOCTI/I B TEIIJIOBOM OHEPIUU IO YKPYITHCHHBIM ITOKA3aTCIIAM.

Tema 1.3.

Ce3zonnas TeruioBasi Harpy3ka. Pacuer TerioTsl Ha OTOTUICHUE U BEHTHIISIIIHIO.

1. I'paduk yacoBBIX pacxo/10B U rpapuK MIPOAOTKUTEIHLHOCTH TEILIOBBIX HATPY30K.
2. Kpyrioronuunas TerjioBasi Harpy3ka, €€ pacueT Mo YKPYITHEHHBIM ITOKa3aTesIM.
13. T'ogoBoii pacxon Teria. MHTerpanbHbIid rpaduk.

Tema 2.1.

1. TeryoBbIe ceTH, UX HA3HAYCHUE.

2. [Ipokiagka TeroBbIX ceteil. Tpacca u mpoQuiib TEIIONPOBOAA.

3. KananpHas, 6eckaHanbpHasi, MOBEPXHOCTHAS U BO3AyLTHAS MPOKJIAJAKH TETIJIOBBIX CETEH.
OcoOble BUJIBI TPOKITAIOK.

4. 3aBUCHMBIE U HE3aBUCUMBIE CUCTEMBI IPUCOEAUHEHUS TOTpeOUTENEH.
5. ITapoBble cucteMsl TermiocHa0xeHus. Knaccugukaius no JaBieHUIO U TeMIieparype.
Pacuer noTpebHOCTH Napa HAa TEXHOJIOTUYECKUE HYKIbI.

6. MeTopl onpeesieHnsl pacCYETHOIO Pacxo/a BOABI U Mapa.
7. 3agaun M UCXOJHBIE JAHHBIE THUIPABINYECKOTO pacyeTa TEIJIOBBIX CETEH.
IIpenBapuTeNbHBIA U OKOHYATEIBHBINA pacyer.

8. BoasHpie cucTeMbl TCHJ'IOCHa6)KeHI/I$[, 0COOEHHOCTH UX ITPOKJIa10K. HpeI/IMYH_ICCTBa 151
HCOOCTAaTKHU BOAbI, KaK TCIIIOHOCUTCIIA.

9. HpI/ICOC,Z[I/IHCHI/Ie HOTpGGHTeHCﬁ K ITapOBbIM U BOASAHBIM TCIIJIOBBIM CCTAM.

Tema 2.2.

1. OCHOBBI THAPABIMYECKOTO pacyeTa BOJASHBIX TEIJIOBBIX ceTel. HoMorpaMMHBIi METOI.

2. OnpezeneHue U MOCTPOEHHUE MTbE30METPHUECKOr0 TpadyKa BOASHON TEIUIOBON CETH.

3. OcoOEHHOCTH THIPABIMYECKOTO pacyeTa MapOBhIX TETUIOBBIX CETEH.

4. I'nnpaBnuuecKnuil pacyeT KOHIEHCATOIIPOBO/IOB.

5. IlaneHue naBiIeHUs TEIUIOHOCUTEINS 10 OTAEIbHBIM Y4aCTKaM CETH. JIMHEWHbIE TOTEPU
Haropa.

6. MecTHbIE THUAPABIMYECKUE CONMPOTHUBIEHUS ceTH. [loTepu naBieHHs W Hamopa Ha
MECTHBIX COIPOTUBIICHUSX.



Tewma 2.3.

1. 'uapaBiIryecKuil peskuM TEIJIOBBIX CETEH.

CriocoObl oaiep;kaHus AaBJICHUN B « HEUTPAJIbHBIX » TOUKAX.

2. 'mapaBnudeckast yctonuuBoCcTh. KoahGumueHT ruipaBindeckol yCTOMIUMBOCTH.

3. I'mapaBnuueckuii yaap u 6oppba ¢ HuM. KoHCTpykTHBHOE OdopmiieHHEe OOpBOBI C
TUAPOYAapaMHu.

4. BoI0OOp ceTeBbIX, MOANUTOYHBIX U MOJKaYMBAIOLIMX HACOCOB.

5. Cxembl ¥ KOH(pHUrypamuu TErIoBbIx cereid. OCOOEHHOCTH MOTOKOPACIIPEACIICHUS B
KOJIBLIEBBIX CETSX.

6. Ormopbl TEMJIONPOBOAOB, WX Kiaccudukanus. Buasl omop, HMX Ha3HAYeHHE,
KOHCTPYKIIMHU, OCHOBBI pacyeTa.

7. Tepmuueckoe y/uinHeHue TpyoonpoBo1oB. KoMiieHcarus TemMnepaTypHbIX YATUHEHUI.
OceBble 1 pauanbHble KOMIIEHCATOPHI, UX KOMIIEHCUPYIOIIAsi CHOCOOHOCTD.

8. Meronpl peryauMpoBaHus OTHYCKa TelJa U3 CHCTEM LIEHTPAJIM30BAHHOTO
TEII0CHA0KEHNUS.

9. [lleHTpanbHOE pEryaupoBaHHE OAHOPOJHOM TemioBoi Harpy3ku. ['paduku
peryinupoBaHHusl.

10. W3zomsiuvoHHAsh KOHCTPYKIUS TEIJIONPOBOJOB, €€ Ha3HaueHue. Marepuaibl u
TEXHOJIOTUSI U3TOTOBJICHUS.

Tema 2.4.

1. 3amaun TEIJIOBOTO pacyeTa CUCTEM TeriocHa0)keHusi. OCHOBHBIE TEIIONOTEPH.

2. Ten1oBO# pacyer HaJA3€MHOIO TEIIONPOBO/A.

3. Oco0eHHOCTH TEIUIOBOTO pacuera 6ecKaHAIbHOTO MO3€MHOT0O TEILIONPOBO/IA.

4. Temnonorepu | TEIJIOBOM pacyeT KaHAJIbHOIO TemonpoBoja. Jlomyctumbie
TEIJIONOTEPH. Y CIIOBUSI COBMECTHOU MPOKJIAJAKU B OJHOM KaHaje.

5. Tommuua TeroBo wu3omsanuu, ee¢ dddexTuBHOCTE. TemreparypHoe IoJe
TEIUIONPOBO/IA.

Tema 2.5.

1. B uewm cMmbIcH THAPABINYECKON YCTOMUNBOCTH TEIIJIOBOM CETH
2. B 4em nposiBisieTcst ruApaBIAYecKast yCTOHUYNBOCTD
3. TloHATHe TUIPaBINYECKOTO yAapa

Tema 3.1.

1. ITpoMbITIUIEHHBIE KOTEJIbHBIC — HA3HAUEHUE, KIacCHU(UKAIIHs, palliOHAIbHBIE 001acTH
HCITOJIb30BaHUS.

2. TeryoBbIe CX€MBI TPOMBITIUIEHHBIX KOTEIHHBIX.

Tema 3.2.

1. TermoBbIe CXEMBI TETUIOMOATOTOBUTENbHOM ycTaHOBKH TOL]. X ocobernHOCTH.
2. TenogukanmnonHoe obopynoBanue TOLI.

Tema 3.3.

1. TloHsTHE O TEIUIOBOM HAacoce
2. YTuinmsanuoHHBIE KOTEJIbHEIE

Tema 3.4.



1. Cxema coBmectHOM paboTel TOLl u mnuKOBBIX KoOTenbHBIX. KoadduumeHnTs
TeropuKanuy ¥ MUKoBbie ko3¢ dunments TOLI u paitona TeronorpeOieHus.

2. O6opynoBanue TeraoBbx myHKToB. Cxema ['TII.

3. Oco0eHHOCTH AKCILTyaTallH TEIJIOBBIX CEeTeH.

4. ®akTopbl, BIUAINAE HA HAJIEKHOCTh, M CIOCOOBI TOBBIIICHUS HAICKHOCTH

(GyHKIIMOHUPOBAHUS TEIUIOBBIX CETEH.

KypcoBas paGora

Tema xypcoBoii paboTel: Pacuer cHcTeMbl TENMJIOCHAGKEHHS MPOMbIILIEHHO-KUJIOH
30HBI.

1. Pacuyer TentoBoro Oananca oObeEKTA.

2. Pacyer TEIUIOTHI IO OTACIBbHBIM BHAAM TCHJIOHOTpe6J'ICHI/IH — TCEXHOJIOTHA, OTOIIJICHHUC,
BCHTUJALUA, TOPAYCC BO,I[OCHa6)KCHI/IC.

3. I'papuk mpooKUTENBHOCTH TEIUIOBON Harpy3KH.

4. Bb10OoOp ¥ npoKIIaiKka TEIIOBOM CeTH.

5. 'mapaBnnyeckuil pacdyeT TEIIOBOM ceTH, BEIOOp HACOCOB.
6. TemioBoii pacueTr TEIIOBOM CETH.

7. I'papuk neTpanbHOTo peryaupoBaHus OTITycKa TeIua.

8. Pacuer TemnoBoi cxeMbl NapOBOM KOTEIbHOM.

KypcoBas paboTta BBINONHSETCS MO BapUaHTaM M IPEACTaBISAETCS OOYyJaroIUMHCS B
MEYaTHOM U 3JIEKTPOHHOM BHje. llenb BbIMONHEHHS pabOThl — MPUOOpPETEHHE CTYAEHTaMU
HaBBIKOB IPOEKTUPOBAaHMUA M SKCIUIyaTallud LEHTPAIN30BAHHBIX CHUCTEM TEIUIOCHAOKEHMS,
YMEHUI IIOJIb30BaTbCA CIPAaBOYHOW W HOPMATHBHOW JIMTEPATYPOH IO TEIUIODHEPIETHUKE,
UCIIOJIB30BATh Pa3jIUYHble HOMOTPAMMBI IJIs pacyeTa apaMeTpoB U IPOLIECCOB.



MpunoxkeHune 2

7.

OueHouHble cpeacTBa A4NA NpoBeaeHUs NPOMEXKYTOUHON aTTecTaumum

a) MhaHupyemble pesynbTaTbl 06yUeHUA M OLEHOUYHbIE CpeacTBa ANA NPOBeAeHNA NPOMEIKYTOUHOM
aTrecrauum:

Koo
UHOUKQ
mopa

MNHOukamop
odocmuxceHus
KomnemeHyuu

OyeHouHble cpedcmsa

MK-2 - CnocobeH K pa3paboTKe npeanoXKeHuii 1 BbiNoJHeHUI0 paboT No moaepHU3aLUMU U
PEKOHCTPYKLMN 060py[0BaHUA TENN0BbIX ceTel

MK-2.1

OueHuBaet
YPOBEHb
TEXHUYECKMX
peLleHni
HanNpaB/IeHHbIX
Ha NoBblWeHMe
apopeKTmBHOCT
1 paboTbl
obopyaoBaHuA
TENnA0BbIX
ceTen

MepeyeHb KOHMPOILHLIX BOMPOCO8 10 MemMam y4ebHol npozpamme! 017
10020MOBKU K 3K3aMEeHY:

1. HasHayeHue 1 CTPYKTypa CUCTEM TENNOCHAOXKEHNA NPOM. NpeanpUATUNA.

2. Knaccuopukauma cuctem TenaocHabKeHus.

3. TennoduKauna, OCHOBHblE NPUHLMNbLI ee peanusauun. TIL, — Kak Bbicwas
CTYNeHb Pa3BUTUA LLEHTPAIM30BAHHOIO TENJI0CHabKeHuA.

4. Tennosasn Harpyska v Tenaosoe notpebnieHue.

5. MeTogbl onpeaeneHuna noTpebHOCTM NpPom. NoTpebuTenei B nape u ropaden
BOZE.

6. YpenbHble TennoBble XapaKTepPUCTMKM 34aHUN. BHYTpeHHAA pacyeTHas
Temnepatypa Bo3ayxa. PacyeTHasa TemnepaTypa HapyXKHOro BO3Ayxa AnA
NPOEKTUPOBAHMUS CUCTEM OTOMAEHMA N BEHTUNALMMN.

7. Pacyet noTpebHOCTM B TEN/IOBOWN SHEPTUM NO YKPYNHEHHbIM NOKasaTensm.

8. Ce30HHaA TennoBasA Harpyska. Pacyet Tenn0Tbl HA OTOMNJIEHME U BEHTUAALMIO.
9. Ipadmk yacoBbix pacxogoB W rpaduK NPOLAONKUTENBHOCTM TEMNIOBbIX
Harpysok.

10. KpyrnoroguuyHasa TennoBasA Harpyska, ee pacyeT NO YKPYNHEHHbIM
nokasaTtensam.

11. l'opgoBoi pacxopg tenna. MHTerpanbHbI rpaduK.

12. Tennosbie ceTu, UX Ha3HAYEHMeE.

13. MNpoknagKa TennoBblx ceTe. Tpacca M npodmab TENAONPOBOAA.

14. KaHanbHan, 6eckaHabHas, NOBEPXHOCTHAA M BO34YLIHANA NPOKAALKM

TennoBsbix ceTeir. Ocobble BUAblI NPOKNA40K.

15. 3aBMCMMble M HE3ABUCUMbIE CUCTEMbI MPUCOEANHEHUNA NOTPebUTENEN.

16. MapoBble cucTeMbl TennocHabxKeHua. Knaccudukaumsa no AasBfeHUo u
TemnepaTtype. PacyeT NoTpebHOCTM Napa Ha TEXHO/IOTMYECKME HYKAbI.

17. MeToabl onpeaeneHnsa pacyeTHOro pacxoda BoAbl 1 napa.

18. 3a/a4M N UCXO[HbIe AaHHble TMAPABANYECKOrO pacyeTa TENOBbIX CETEN.
MpeaBapuTeNbHbIN M OKOHYATE/IbHbIN pacyeT.

19. BogAaHble cuctemol TeI'I!'IOCHa6)KEHVIF|, 0COBEeHHOCTU UX NPOKNaaoK.
Mpenmywiectsa n HeAOCTAaTKM BOAbI, KaK TENIOHOCUTENA.

20. anCOGﬂ,MHeHME I'IOTpG6MTEJ'I€I7I K napoBbiM U BOAAHbIM TEMN/TI0OBbIM CETAM.
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21. OcHOBblI MAPABANYECKOrO pacyeTa BOAAHbIX TEMAOBbIX  CETEW.
HomorpammHbIi meToa.

22. OnpegeneHne W MNOCTPOEHME MNbe30MEeTPUYEcKoro rpaduka BOAAHOM
TenjoBoM ceTu.

23. OcobeHHOCTM r’MApPaBAMYECKOrO pacyeTa NapoBbiX TEMIOBbIX CETEN.

24. TuapaBANYECcKMiA pacdeT KOHAEHCATONPOBOAOB.

25. NageHne gaBneHna TENOHOCUTENA NO OTAE/IbHbIM YY4ACTKam CceTu.
V/InHeHble NoTepu Hanopa.

26. MecTHble ruapasnuMyeckmMe conpotusneHua cetu. oTepu paBneHusa u
Hanopa Ha MeCTHbIX CONPOTUBAEHUAX.

27. TuapaBANYECKUIA PEXUM TENNOBbIX CETEN.

Cnocobbl nogaepXaHna AaBNeHUM B « HEUTPA/IbHbIX » TOYKaX.

28. [unapaBanyeckaa  yctonumBocTb.  KoadpduumeHT  ruapaBinyeckom
YCTONYMBOCTM.

29. MnapaBanyeckuii ygap n 6opbba ¢ HUM. KOHCTpyKTMBHOE odopmaeHue
60pbbbI C rTMgpoyaapamm.

30. Bbibop ceTeBbIX, NOANUTOYHbIX M NOAKAYMBAIOLMX HACOCOB.

31. Cxembl 7 KOHPUIrypaunm  TennoBbIX  CeTew. OcobeHHoCTH
NOTOKOpacnpeaeeHNs B KOJbLLEBbIX CETAX.

32. Onopbl TENNONPOBOAOB, UX KnaccuduKauma. Buabl onop, Ux HasHavyeHue,
KOHCTPYKLMK, OCHOBbI pacyeTa.

33. Tepmuueckoe yanmHeHve Tpybonposoaos. KomneHcaums TemnepaTypHbIX
yonmHeHun. OceBble M paguvanbHble KOMMEHCATOPbl, MX KOMMEHCUpYyoLwasn
CNOCO6HOCTb.

34. MeToabl perynMpoBaHuA OTMyCKa Tenaa M3 CUCTEM LLeHTPasIM30BaHHOrO
TENNOCHAbXeHMA.

35. UeHTpanbHoe peryanposaHue oAHOPOAHOM TEMIOBON Harpysku. Mpadukm
peryimposaHums.

36. M301AUMOHHAA KOHCTPYKLMA TeNJI0NPOBOAOB, ee Ha3HavyeHne. MaTtepuansl
N TEXHONOMMA U3roTOBAEHMA.

37. 3apgauM TensoBOro pacyeta cUcTeM TennocHab)keHua. OCHOBHblE
TennonoTepu.

38. Tensi0BOM pacyeT Hag3eMHOrO TEMIONPOBOAA.

39. OcobeHHOCTM TensaoBoro pacdeTa 6eckaHaNbHOTO  NOA3EMHOrO
Tennonposoaa.

40. TennonoTtepu 1 TENIOBOI pacyeT KaHa/bHOro Tenaonposoaa. Jlonyctumole
TennonoTepu. YCNOBUA COBMECTHOM NPOKNAAKM B OAHOM KaHane.

41. ToAwmMHa TenaoBoM M3oaaumm, ee 3pdeKTMBHOCTb. TemnepaTypHoe nose
Tennonposoaa.

42.  [pombiwieHHble  KOTe/bHble —  Ha3HayeHue,  Kaaccudukaums,
paLMoHanbHble 061aCTM UCMO/Ib30BaHMS.

ITennoBble cxeMbl MPOMBbILLNEHHbIX KOTe/bHbIX.

43. TennoBble Ccxembl TenjaonogroToBMTeNIbHOM ycTaHoBkM TIL. WX

0cobeHHOCTH.
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TennopuKaumoHHoe obopyaosaHue TILL.
44. Cxema coBMecCTHoM paboTbl TIL, M NUKOBbIX KoTesnbHbiX. KoadduumneHTsbl
TennoPpuKaumm u NnnMkosble KoadoduumneHTbl TIL,L M paioHa TennonoTpebaeHus.
45. O6bopyaoBaHMe Ten0BbIX NYHKTOB. Cxema I'TI.
46. OCO6EHHOCTM 3KCM/lyaTauum TENNOBbIX CETEN.
47. ®aKTopbl, BANAIOWME HA HALEKHOCTb, MU CNOCO6bI MOBbILWEHUA HAAEXKHOCTH
OYHKLMOHNPOBAHMA TENIOBbLIX CETEN.
MNK-2.2 | NposoanT yuet lMpumep Nnpakmu4yeckozo 3a0aHUA
W aHanus
TEXHUKO- 1. 3AO0AYA. Onpepenutb Tensosble nMoTepy W nageHue
SKOHOMMUUYECKM TemnepaTypsl BOAbI ons oAHOTPYBHOrO N30/IMPOBAHHOTO
X NoKazaTeneil Tensaonposoaa OanbHero TENNIOCHAbXeHUA, NPO/IOXKEHHOTO
0aBoTbI 6eckaHanbHO, no cneayowum gaHHbim:  dy /ds  =920/898 mm; 8,
060pyA0BaHNA =40 km; G = 1000 kr/c; t1 =180 °C; Temnepatypa Bo3ayxa to =5 °C;
TEeNNOBbIX 6us=80MM; Az =0,12Bt/mrpag; h=18m; A, =1,8Brt/Mrpag,
ceTeii [Ons onpepeneHns TOAWMHbI GUKTUBHOIO C/OA TPYHTA KO3OPUUMEHT

TENNOOTAAYN OT MOBEPXHOCTU 3EMJIN K HAPYKHOMY BO34YyXY MPUHATb
a = 18 Bt/m%rpag. MecTHble TennoBsble NoTepu y4ecTb KoabPpuuneHToM
B =0,2.

2. 3ALAYA. PaccunTtatb TemnepaTtypy B KOHLE naponposoga C
y4eToM TennoBbiX NOTepb MO AnAMHe. TemnepaTypa napa B Hayane
naponposoaa t1 = 200°C. Pacxoa napa G = 32,5 Kr/c.

3. 3AOAYA.  [OnuHa L = 1500 m.
Tepmuyeckoe conpotusneHune R = 0,85 m-K/BT. CpeaHaa Tenn0eMKoCTb
2400 [Ox/(kr-K). Temnepatypa

naponposoAa MonHoe

napa npu Ttemnepartype tl: Cp =

Hapy»Horo Bo3ayxa t0 = 5°C.

6) NopAaaoK NpoBeAeHMA NPOMEKYTOUHOM aTTecTauum, NoKasaTeNu U KpUTEPUU OLLEHUBAHUA:

MoKa3aTenu U KpUTepumn oL,eHMBaHNA KypcoBoii paboTbi:

— Ha OLEHKY «OT/IMYHOY» (5 6annos) — paboTa BbINO/NHEHA B COOTBETCTBUU C 3a4aHMEM, 0ByYaloLLniics
MOKa3blBaeT BbICOKMIA YPOBEHb 3HaHWUI He TOIbKO Ha YPOBHE BOCNPOU3BEeAeHUA U 06bACHEHMSA
MHbOPMaLUK, HO N UHTENNEKTYyaIbHblE HaBbIKM pelleHma Npobaem 1 3a4a4, HaXOXKAEeHUA YHUKabHbIX
OTBETOB K NPo61eMaM, OLEHKUN U BbIHECEHUS KPUTUYECKUX CYXKAEHUIA;

— Ha OLeHKy «xopowo» (4 6anna) — paboTa BbINOJIHEHA B COOTBETCTBMM C 3aZaHMeM, obyyatowmiica
NoKa3blBaeT 3HaHWUA He TO/IbKO Ha YPOBHE BOCNPou3BeaeHUA U 06bACHEeHUA MHGOPMaLMK, HO U
WHTENIeKTYa IbHble HaBblKU pelleHns Npobnem 1 3a4a4, HaxoXA4eHUA YHUKANbHbIX OTBETOB K
npobnemam;

— Ha OLUEHKY «ya0BAeTBOpUTENbHO» (3 6anna) — paboTa BbINONHEHA B COOTBETCTBUM C 3a4aHUEM,
obyyaroLmiica NoKa3biBaeT 3HaHUA Ha YpPOBHE BOCNpPou3BeaeHUa U 06bsacHeHUA MHGopmaLmK,
WHTENIeKTYa IbHble HaBblKW peLleHns NPoCTbIX 3a4ay;

— Ha OLUEHKY «HeyA0BNeTBOPUTENbHO» (2 banna) — 3aaaHue NpenogasaTens BbINOJAHEHO YaCTUYHO, B
npouecce 3alWmTbl paboTbl 06yYatoLWMIACcA AONYCKAET CyLEecTBEHHbIe OLWMBOKN, He MOKET NoKasaTb
WHTENNEeKTYa IbHble HaBbIKU PelleHNs NocTaBAeHHOW 3a4a4K.

— Ha OUEHKY «HeyaoBneTBopuTenbHo» (1 6ann) —3agaHue npenoaasaTena BbINOJAHEHO YaCTUYHO,
06YYaloLLMIACA HE MOMKET BOCMPOU3BECTU U OB BACHUTL COAEPKAHME, HE MOKET NoKas3aTb



UHTEeNNEeKTya/ibHbleé HaBblKK peLlleHnA NnocTaB/eHHOM 3a4a4n.

IMoka3aTeu U KPUTEPUH OLIEHNBAHUS 3a4eTa:

— Ha OILICHKY «324TEHO0» — 00YUYaIONIHIACs IGMOHCTPUPYET OT BHICOKOT'O JIO IOPOTOBOTO YPOBHS
c(OpPMHPOBAHHOCTH KOMITETCHIIUHA:

- BCECTOpPOHHEE, CHCTEMATHYEeCKOe U ITyOOKOe 3HAaHUE YyUeOHOTO MaTepuaia, CBOOOIHO
BBINOJIHSCT MPAKTHYECKUE 3aJaHHsI, CBOOOTHO ONIEPUPYET 3HAHUSAMH, YMEHUSMH, IPUMEHSET UX
B CHTYAaIIUsX IMOBBIIICHHOH CII0)KHOCTH.

- OCHOBHBIC 3HAHMS, YMEHUS OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIbHbIE OIINOKH, HETOYHOCTH,
3aTpyIHEHUS IPH aHAIUTHYECKUX OTEPAIHsX, IEPEHOCE 3HAHHUI U YMCHHI Ha HOBBIC,
HECTaHAAPTHHIC CUTYAIUH.

- B X0/I€ KOHTPOJILHBIX MEPOTIPUSATHIA JOMYCKAIOTCS ONTHOKH, TIPOSIBIISETCS

OTCYTCTBHUE OTJICJIbHBIX 3HAHHH, YMEHH, HABBIKOB, 00YYaIOLIHIICS UCTIHITHIBACT 3HAYUTEIIbHbIC
3aTpyIHEHUS IIPH OTICPUPOBAHNUY 3HAHUSIMUA U YMCHUSMU TIPU HX IIEPCHOCE HA HOBBIC CHTYAIIUH.
— Ha OIEHKY «He3a4TeHO0» — O0yJaloNuiics 1eMOHCTpUpPYeT 3HaHus He 6onee 20%
TEOPETUYECKOTO MaTepuara, JOIMyCKaeT CYIECTBEHHbBIE OIMOKHU, HE MOXKET TI0Ka3aTh
MHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 3a/1a9; 00yJaroIIUNCs HE MOXKET MOKa3aTh
3HaHUS Ha YPOBHE BOCIPOU3BEACHUS M O0BICHCHUS HHPOPMALIMHU, HE MOXKET TI0Ka3aTh
MHTEJUICKTYaJIbHBIC HaBBIKU PEIICHUS MPOCTHIX 3a/ad.



Mpunoxenune 3.

UccnedosaHue pexxuma pabomsl
omornumeJsibHo20 rpubopa

BBEJJEHUE

OToIuleHHe - OAWH W3 BHAOB MHXEHEPHOTO O00OpYIOBAaHUS 3MaHUH U
COOPY>KCHHH, MpeIHa3HaYeHHBIX Ui CO3JIaHUs HOPMAaJbHBIX
MHUKPOKITUMaTHYECKUX YCIOBHH B MOMEIEHHUSIX, B TOM YHCIEe KOM(MOPTHBIX
YCIOBHH XHU3HH JIIOJCH M ONTHMAIBHOTO TPOTEKaHHWS TEXHOJIOTHYECKUX
TIPOIIECCOB.

['maBHBIMM = 3JI€MEHTAaMHM JSTOr0 BHUJA OOOPYNOBaHHS  SIBISIFOTCS
OTOITUTENbHBIE PUOOPHI, KOTOPBIE B 3aBUCUMOCTH OT BHUJIA HUCIIOJIB3yEMOTO
TEMJIOHOCHUTENS. U JPYTUX XapaKTEPUCTUK OOOPYNOBaHUS M CaMOTO 3JIaHMs
XapaKTepU3yloTCs : TEIUIOOTAAaYeH C MOBEPXHOCTU NMPHU COOTBETCTBYIOIIUX
TeMmIreparype U IaBJI€HHH TEIUIOHOCHUTENs, METaUIOEMKOCTBIO, TEIJIOBOM
HWHEPLUEH U T.II.

3HaHME HA3BaHHBIX XaPAaKTEPUCTUK IIO3BOJMT  IPOEKTAHTY H
9KCIUTYaTallHOHHUKY 110 OOCIY>KMBAaHUIO TEIUIOBBIX CETEll NpaBHIBHO
BBIOpATh M 00CITYKMBATh CUCTEMbI OTOTIICHHS.

Llens Hacrosmeil 1abopaTopHO pabOTHI - HAYYUTH CTYJICHTOB OIpe-
JETSITh  9KCHEPHMEHTAIBHO Pab0TOCIIOCOOHOCTh CHUCTEM IPEANIPUATHH |
YUpEXKIEHUH.

ITocTaBieHHass 1enb  JOCTUTAETCA  HM3YYEHHEM  J1abopaTOpHOU
YCTQHOBKH,  BKJIIOYAIOIICH  OTONWTENBHBIH  MpuUOOp,  HarpeBaTelb,
BO3IyXOAYyBKY M IpHUOOpPBI KOHTPOJSI COCTOSHHSA IIepelaBaeMoOi uepes
pubdop Cpelbl U CTEHOK Mpuodopa.

A B Tmporecce BBINOTHEHUS pPabOTBI CTYJEHT CaMOCTOSITENBHO
BBINOJHACT OIEPALUH N3MEPEHHUS TEMIIEPATYPBI M JaBICHUS TEIUIOHOCUTEIS
IIPU TIEPEMEHHBIX PACXOJHBIX M TEMIEPATypHBIX XapaKTEPHCTHKAX,
paccuUMTHIBaE€T NpEeaycMOTpEHHbIE (OPMOI OTYeTa BEJIWYMHBI, 0000IIaeT
MOJYYEHHYI0 HMHGOPMAIMI0O M TOTOBUT OTYET MO  BBIOJHEHHBIM
HCCIICIOBaHUSAM.

BeinosHeHune paboThl paccyuTaHo Ha 2 4.

CHUCTEMBI OTOIUIEHUA

CucteMoil  OTOIUIEHHS HA3BIBAalOT OOBECOUHEHHBIE B  CAHHYIO,
KOHCTPYKTUBHYIO CETh DJJIEMCHTHI — MAaruCTpaJbHBIC JHHAU MOJadd
terioHocutens ot rtemwroctanimu  (ITII) mo y3ma BBoma cucreMma
TEIUIOCHAOXKEHMSI B 3JaHUE, HACOCHI, CTOSIUIM, MOJBOJKH, OTOIHUTEIHHBIC
MpUOOPEI, 3aMMOPHO-PETYIHPYIONIAs U H3MEPHUTEIbHAS almaparypa 1 T.II.

Kaxnmprif 37€MEHT CHCTEeMBI HECEeT OIPEACICHHYI (YHKIHUIO;
MarucTpaibHBle JUHUM  TPEIHA3HAUYEHBl I  JOCTaBKH  CETEBOTO



