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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu 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 roy Ha 3aceqanuu kaeapsl TeroTeXHUYECKHX M SHEPTETUIECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Henssmu  ocBoeHust  aucUMIUIMHBL  (Momynsi)  «CucTeMbl  MPOMBIILIEHHOTO
TEIUIOCHAOKEHUS» SBISIETCA pAacKphITHE TpeOOBaHUI OOECTeYeHUsT TEeIUIOCHAOKEHUS IS
noaJepKaHusi KOM(OPTHBIX YCIOBUM Tpyna, *U3HU U SPPEKTUBHOCTU TEXHOJIOTUYECKUX
nporeccoB Uit GpopMupoBaHus y Oynymux OakalaBpoB Ha JICKUIHUSX, B XOJ€ BBINOJHEHHS
71a00paTOPHBIX M MPAKTHUECKUX pabOT, MpU BBIOJIHEHUU KYpPCOBOM pabOThl HABBIKOB B
NPOCKTHUPOBAHUH, CTPOUTENILCTBE M JKCIUTyaTallud CHUCTEM TEIUIOCHAOXKEHUS MPEANpPHUSTHI B
cootBercTBUU ¢ TpeboBanmsimu GI'OC BO no Hanpasnenuto noarotoBku 6akantaspos 13.03.01
«TemosHepreTuKa u TEMIOTEXHUKAY.

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

Juctumumaa CHcTeMbl MPOMBIIUIEHHOTO TEMJIOCHA0XKEeHHs BXOAMT B 4acTh y4eOHOTO
wiaHa (QOpMHUPYEMYIO YYaCTHHUKaMM 00pa3oBaTelbHbIX OTHOIIEHHH 00pa30BaTebHOM
POTPaMMBI.

Jns  n3ydeHUs  QUCLUIUIMHBI  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAQJICHUSA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHS JUCITUTUTAH/ IPAKTUK:

[TapoTypOuHHbIE yCTaHOBKH

KoTenbHbIe yCTaHOBKH U TApOTE€HEPATOPHI

Harnerarenu B TeII03HEpreTUKE

OCHOBBI BOJIOITOATOTOBKH Ha IPOMBIIIIEHHBIX MPEAIPUATHIX

TermomaccooOmen

BBenenue B HanpaBieHue

Marematuka

®dusuka

VY4yebHas - 03HaKOMUTENbHAs IPAKTHKA

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OymyT
HEO0XO0AUMBI JUIsl U3yYEHUS IUCHUILINH/TIPAKTHK:

TennosHepreTnuyeckre CUCTEMbI IPOMBIIIJICHHBIX MPEAPUATUI

DHeprobdanaHchl NpeANpUITU

ITpon3BoiCTBEHHASA-TEXHOJIOTMUECKas IPAKTUKA

TexHonorMyeckre 3HeProHOCUTENN MPEATIPUITUI

KypcoBast Hay4uHO-HCCIIeIoBaTeNbCKast paboTa

ITonroToBka K nporueaype 3aliThl U 3211 Ta BBITYCKHOW KBaTM()UKALIMOHHOM paboThI

[ToxroToBka K caaue u caada rocyAapCTBEHHOTO IK3aMeHa

[Tpon3BoACTBEHHAS-TIPEIAUTUIOMHAS TIPAKTHKA

TemnsoBble 3JeKTpUYECKHE CTAaHIIMH

DHeprocOepexeHrne 1 BTOPUUYHbIE SHEPTOPECYPCHI

3 Komnerenuun odyuarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHHs

B pesynbrare ocBoeHUs AMCHUIUIMHBL (MOAynsl) «CHCTEMBbl MPOMBIIIIEHHOTO
TETIIOCHA0KEHUSI» 00 yJarOIIHIICS TOJDKEH 001a1aTh CIASAYIOMUMHA KOMITETCHITHSIMU:

KO,}I HHJIUKaTopa I/IH}II/IKaTOp JOCTHIXXCHUA KOMIIECTCHIITN

[TIK-2 CrocobeH k pa3paboTke MPEIOKCHUH W BBITIOJHEHUIO padOT MO MOJICPHU3AIMH H
PEKOHCTPYKIIUHM 000PYAOBAHHUS TEIUIOBBIX CETEH

IK-2.1 OrneHUBaET ypoOBEHb TEXHUYECKUX PEIICHUI HAMIPABICHHBIX Ha MOBBIIICHUE
3G (HEKTUBHOCTH PAOOTHI 000PYIOBAHUS TEIUIOBLIX CETEH
[1K-2.2 [IpoBoauT ydeT M aHaIU3 TEXHUKO-DKOHOMUYECKHX IOKazarenei paboTsl

000pyIOBaHUs TEINIOBBIX CETEH




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJIS)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

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

— BHEAyIUTOpHAs — 5,2 akaJl. 4acoB;

— camocrosiTenbHast pabora — 141,1 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jac

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

Pasznen/ tema
JCIUATIIUHEI

Cemectp

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax)

11a0.
3aH.

MIPAKT.
3aH.

Jlek.

CaMocrosTenbHast
paboTa cTyeHTa

Bun
CaMOCTOSITSIILHOM
paboThI

dopma TEKyIIEero
KOHTPOJIS
yCIIEBaEMOCTH U
MIPOMEXYTOTHOM
aTTecTaluu

Kon
KOMITIETEHIIMH

1. Paznen 1.

CucreMsl
TEMIOCHA0KEHMS TIPEIIPHUSATHIA

1.1 Beenenune. Haznauenue,

CTPYKTYpa,
KJaccU(pHUKAIIHS.

[Tonck
JIOIOIHUATEILHOMN
UH(}OPMAIUH 10

3aaHHON TEME
(pabora c
oubnmorpaguuec
KAMH
MaTepuanamu,
CIIPAaBOYHUKAMHU,
KaTaJoraMH,
CJIOBApSIMH,
SHIUKIIOTIE TUSIMHU
). Ilpunoxenwe 1.

Hanuuaue
KOHCIICKTOB
JICKITUMN.

MK-2.1,
MK-2.2

1.2 TemnoBsle Harpy3KH.
Metoasl  perynupoBaHuUs
OTIIyCKa TeIlIa.

16

[Touck
JIOTIOJTHUTENIEHOM
UH(OPMAIHH T10

3aJJaHHOH TeMe
(pabora c
oubnnorpaguuec

KAMH

MaTepuanamu,
CIPaBOYHHUKAMH,
KaTaJoraMH,
CJIOBApSIMH,
SHIUKIIOTIE TUSIMHU
). Ilpunoxenwe 1.

Cemunapckue
3aHATHSL.
Hannune

KOHCIIEKTOB
JICKIH.

MK-2.1,
MK-2.2

1.3 Bri6op
TEIUIOHOCHUTENICH M CHUCTEM
TEIUIOCHAOKEHHS.

10

[Moaroroska k
nabopaTopHOMY,
CEMHHAPCKOMY,
MIPAKTHYECKOMY
3aHATHIO.
[Ipunoxenue 1.

JlaGopaTopHbIe
paboTsl.

Wroro no pazneny

10 3 9

26

2. Paznien 2. TennoBele CETH.




IToaroroBka k

CEMHHApPCKOMY,
MIPaKTHYECKOM - YCTHBII OIpocC
2.1 Ha3HaueHHe TEIIOBBIX P Y y p
. 1ab0paTOpHO- (cobecenoBanue);
ceTel, HMX KOHCTPYKIUH, MK-2.1
MIpaKTU4ecKoMy | - JabopaTopHbIe -
BUJIBI MPOKIIA0K u
4 7 14 3aHATHIO. paboTHI. MNK-2.2
CHOCOOBl  MPHUCOETUHEHUS .
< o [Tonck Hamnune
norpeduTeneil K TEeroBOi N
CETU JIOIIOJIHUTCJIBHOU KOHCIIEKTOB
’ nHpOpMaIIH IO JIEKITIH.
3aJJaHHOU TeMe.
[punoxenue 1.
[Toaroroska k
CEMHUHAPCKOMY,
MIpaKTU4YeCcKoMy, | - tabopaTopHble
nabopaTopHO- paboTsr;
N MIPaKTHYECKOMY - YCTHBII OIpOC MK-2.1,
2.2 I'unpaBnnyeckuit
. 4 4 7,2 3aHATHIO. (cobecenoBanue); [[K-2.2
pacdeT TeIJIOBBIX CEeTeH. :
Iounck Hamnuue
JIOTIOJTHUTEJILHON KOHCIIEKTOB
UHPOPMALIUH T10 JICKITHH.
3a/1aHHOM TeMe.
[Tpunoxenue 1.
[Tonck
JIOMOIHUATEILHOMN Hannuwne NnK-2.1,
2.3 T'unpasnnyeckue
N 2 5 UH(pOpMAIIH 1O KOHCIIEKTOB MNK-2.2
PEXKHMMBI TETUIOBBIX CETEH. . . :
3aJlaHHOM TeMe. JIEKLUH.
ITpunoxenue 1.
- mabopaTopHBIC
Iouck paboThI;
24  TemnoBoit  pacuer JTOTIOJTHUTENILHOU |  -yCTHBIN onpoc MK-2.1,
TETLIOMPOBOJIOB. 4 4 10 | undopmamun mo | (cobecemoBanue). (MK-2.2
IIpounocTtHOIt pacuer. 3aJaHHOU TeMe. Hammane
[Ipunoxenue 1. KOHCIIEKTOB
JICKIHIL.
25 T'mppaBnuueckas
YCTOMYHBOCTb. [Tounck
OcobeHHocTu JIOTIOJTHUTEILHOM Hanuuue NnK-2.1,
MOTOKOpaclpeneNeHus B 2 6 rH(OpMaLIH IO KOHCIIEKTOB MNK-2.2
KOJIBILIEBBIX CeTSIX. 3a/IaHHOM TeMe. JIEKIUH.
I'mppaBnuueckuit  ymap B [Ipunoxenue 1.
TEIJIOBOM CEeTH.
2.6 OcobeHHoCTH IMowuck
JKCIUTyaTaluu TEIJIOBBIX JIOTIOTHUATEILHOM Hanuune NnK-2.1,
cerei. IoBeimeHne 2 6 rH(OpMaLIH IO KOHCIIEKTOB NK-2.2
HaJEKHOCTHU CUCTEM 3a/IaHHOM TeMe. JIEKIUH.
TETIIOCHA0KEHUSL. [Mpunoxenwue 1.
HWroro no pazneny 18 15 48,2
3. Pasgen 3. Hcrounuku
TEMJIOCHA0KEH !SI NPeAIPHUSITUI.
31 IIpomsbItnennsie [Tonck - YCTHBIN OIIpOC
KOTEJbHBIE - Kak JIOTIOJTHUTENBHOM | (coOecemoBaHue). NnK-2.1,
UCTOYHUKHU reHepauu 4 10 | unbopmarmu mo Hamnune MNnK-2.2
TeIIa, HCHOJNb3yeMble B 3aJJaHHOW TeMe. KOHCIICKTOB
crucTeMax [punoxenue 1. JIEKIU.




3.2 TOIl npOMBIIIICHHBIX

ITouck
JIOTIOJTHUTEIIEHOM
nH(opManuy 1o

3aJJaHHON TeME

[Tpunoxenue 1.

S—- <aK (pabota c - YCTHBII OIIPOC
peap oubnmorpaduuec | (cobecemoBanue). MK-2.1,
WCTOYHUKHI TeHepaluu
3 10 KHMH Hamine MK-2.2
TeIJa, WCHONb3yeMble B .
MaTepuagamu, KOHCIIEKTOB
cucTeMax .
CIPaBOYHHUKAMH, JICKIUH.
TEIUIOCHA0XKEHNSI.
KaTaJoraMH,
CIIOBapsIMH,
SHIUKIIONE TUSIMHU
). Hpusoxenne 1.
[Tonck
3.3 CosmectHas pabora JTOTIOJTHUTEIILHOU Hamane MK-2.1,
O U MAKOBBIX 1 10 | uabOp™Manuu Mo N -
1 (op " KOHCIIEKTOB JIEKIHH MK-2.2
KOTEJIbHBIX. 3aJaHHOM TeMe.
IMpunoxenue 1.
HWroro no pazneny 8 2 30
Hroro 3a cemectp 36 18 18 (1042 9K3aMeH
4. Paznen 4. TI'mapaBiuueckuii
pacder. Ormpenenenne
ONTUMAJILHOTO JUaMeTpa TpyO u
MajgeHus NaBlieHds (Hamopa) Ha
COOTBETCTBYIOIINX y4acTKax
TEIJIOBOM CETH.
[Tonck
JIOTIOJTHUTEIbHON
UHPOPMALIUH T10
3a/1aHHOM TeMe
(pabota c
Oubnuorpaduuec | yeTHbIi OmpoC
KUMH
MATeDHATAMI (cobecenoBanue); [MK-2.1
V3 * 4
41 I'mppaBianueckuit p ’ - pelIeHue 3a1au.
8 10 | cmpaBouHHKamH, NnK-2.2
pacuer CILOBAPSMIL BeimonaeHne :
pAMH, paszena KypcoBoi
SHIUKIIOTIE TUSIMHU paboTe:
[ToaroroBka k
CEMHHApPCKOMY,
NPaKTUIECKOMY
3aHSATHIO.
[Tpunoxenue 1.
[Touck
JIOTIOJTHUTENIEHOM
UH(OPMAIHH T10
3aJJaHHOU TeMe
(pabora c
oubnnorpaguuec .
4.2 Onpenesnenue KMSM(I) - YCTHBIU OIpOC
ONTHMAaJBHOTO  JHaMeTpa MATEDHATAMI (cobecenopanme); [MK-2.1
==
TpyO W TNajieHHe AaBJICHUS p i - pelIeHue 3ajau.
( 4 CIPaBOYHMKAMHM, NnK-2.2
Haropa) Ha CLOBAPSMIL BeimonaeHne
COOTBETCTBYIOILUX PAMH, paszzena KypcoBoit
. SHIMKIONEIUIMU
y4acTKax TEIIOBOW CETH. ) paboTHI.
[Moaroroska k
CEMHUHAPCKOMY,
PaKTHIECKOMY
3aHSTHIO.




4.3 HoMorpaMMHBIH MeTOX
BBIIIOJIHEHUS
TUIPABIMYECKOrO pacyeTa.

[Tonck
JIOTIOJTHUTEIIbHOM
UHPOPMALIUH T10

3aJIaHHOU TeMe
(pabota c
6ubnuorpaduyec

KUMH

MaTepHuajJamu,
CIIPaBOYHHUKAMH,
CIIOBApSIMH,
SHIMKIIONEIUSIMU
).
IToaroroBka k
CEMHHAPCKOMY,
MIPAKTUYECKOMY
3aHATHIO.
IMpunoxenue 1.

- YCTHBII OIIPOC
(cobecenoBanue);
- peleHue 3a/1a4.

Brimonnenue
pasjzena KypcoBoi
paboTHI.

MK-2.1,
MK-2.2

Uroro mo pazneny

14

10

5. Pazgen 5.
IbE30METPUUYECKOTO
HaImopoB
JBYXTpyOHOM

IToctpoenue
rpaduka
3aKpBITON
BOISTHOM

5.1 Tlocrpoenue rpaduka
HaIopoB IBYXTpYOHOI| 6
BOJITHOM CETH.

10

[Tonck
JIOTIOJTHUTEIbHON
UHPOPMAIIUH T10

3a/1aHHOM TeMe
(pabota c
oubnnorpaguuec

KUMH

MaTepuaIamMH,
CIPaBOYHHKAMH,
CITOBapSIMH,
SHIUKIIOTIE TUSIMHU
).
[Moaroroska k
PaKTUIECKOMY
3aHSTHIO.
npuioxenue 1.

- YCTHBIH OTIpOC;
- peleHue 3a/1a4.
Brimonnenue
paszzena KypcoBOi
paboThl.

MK-2.1,
MK-2.2

Wroro no pazneny

10

6. Pasmen 6. TemmoBoii pacuer
TETIONPOBOIA.

6.1 TennoBoi
TEMJIONPOBOIA

pacuer

12

10

[ouck
JIOTIOJTHUTEJIbHON
UH(OPMAIHH 10
3aJJaHHOH TeMe
(pabora c
oubnnorpaguuec
KUMHU
MaTepHaIaMu,
CIPaBOYHHUKAMH,
CJIOBApSIMH,
SHIUKJIONEIUSAMHU
).
ITonroroBka x
NPaKTUYECKOMY
3aHATHIO.
[Tpunoxenue 1.

-yCTHBIN OIIPOC;
- pelIeHue 3ajau.
Brimonnenne
pasnena KypcoBoit
paboThL.

MK-2.1,
MK-2.2

HWroro no pazneny

12

10

7. Pasmen 7. TloctpoeHue
rpadukoB LEHTPaJIbHOTO
peryJIUpOBaHMs OTITyCKa Terlia.




ITouck
JIOTOIHUATEILHOMN
UHPOPMALIUH T10
3aJIaHHOU TeMe

(pabota c
Oubnuorpaduuec | VCTHEIH OIpoc
7.1 Tloctpoenue TpaduKoOB KUMH
p rpad (cobecenoBanue). MK-2.1,
HEHTPATBHOTO MaTepuanamu,
4 6,9 BemonHenune  |MK-2.2
pPEerylIupoBaHUs  OTIIyCKa CIPaBOYHHUKAMH, N :
paszena KypcoBoi
TerIa. CIIOBapsIMH, AGorhL
SHUUKIIONEIUSAMU p ’
IlonroroBka
MIPaKTHYECKOMY
3aHSTHIO.
IMpunoxenue 1.
HWroro mo pasueny 4 6,9
Uroro 3a cemectp 34 36,9 3a4€T,Kp
9K3aMeH, KypcoBast
HToro no gucLuIninHe 36 18 52 1411 - KYP

pabora, 3auer




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mponecce wusyuenuss kypca «CHCTEMBI IPOMBIIUIEHHOTO —TEMJIOCHAOXKEHUS)
IPUMEHSIIOTCS CleyIolIe 00pa3oBaTeIbHbIE TEXHOJIOTHUU:

1. UndopmanoHHbIE TEXHOJIOTHH — 00Y4YEHHUE B 3JIEKTPOHHOIH 00pa30BaTeNIbHON cpejie ¢
[ENBI0 PACHIMPEHHs JOCTyna K 00pa3oBaTelbHBIM pecypcaM, JUIsi 4Yero IMpH IMPOBEACHUHU
OTIENBHBIX 3aHATUH U OpraHu3alMd CaMOCTOATENBHOM padOThl CTYIEHTOB HCIOJIb3YIOTCS
AIIEKTPOHHBIE BEPCUHU Kypca JIEKIUI U pacdeTHO-TpaduIecKOil paboTHI.

2. PaboTa B KOMaH/ie — COBMECTHAs JESATEIbHOCTb CTYICHTOB B IPYIIIE MIPU pacueTax Ha
NPAaKTUYECKUX U JIAOOPATOPHBIX 3aHATHX, HANPABJICHHAS Ha peIIeHue OOIIel 3aaay MmyTeM
CJIO’KEHUS Pe3y/IbTaTOB MHIMBUAYAIbHONW paObOThI YWIEHOB IPYIIIIHI.

3. Case-study - anamu3 peanbHBIX NPOOJIEMHBIX CHTYallMif, HMMEBIIUX MECTO B
COOTBETCTBYIOLIEH 00JacTH MpO(pecCUOHATBHON AEATENbHOCTH, M MOMCK BapUaHTOB JIyUYIIMX
peLICHU.

4. MexxJucuUUIUIMHApHOe 00y4YeHUe — UCII0Ib30BaHUE 3HAHUN U3 pa3HbIX o0nacTeil U ux
IPYIIIMPOBKA B KOHTEKCTE pEIIaeMOil 3a1a4H.

@DopMbl, METO/IBI M CPEACTBA OPraHU3alluU U IPOBEACHUS 00pa30BaTeIbHOIO Mpolecca

a) GopMbI, HarpaBJIEHHBIE HA TEOPETUYECKYIO TOATOTOBKY:

Jlekuus. Mcnonb3yroTcst TUIBI JIEKUMI: BBOAHAs, MOTHBALMOHHAs (BO30Y»Xaaromiast
MHTEpEC K OCBAaMBAEMOW IUCLUIUIMHE), MOATOTOBUTENbHAsI (FOTOBALIAs CTYAEHTOB K OoJjee
CIIO)KHOMY Marepuaiy), UHTerpupyromas (naromas oOmMi  TeopeTHYecKud  aHaiau3
IPEIECTBYIOLIEr0 MaTepuana), yCTaHOBOYHAs (HaIpaBsOINAsl CTYIEHTOB K HCTOYHHMKAM
uHpOpMaLKK JUIs JalbHEeHIel caMoCTOATeIbHOW paboThl). YacTh 3aHATUH JIEKIIMOHHOIO THIIA
IIPOBOJSTCS B BUJIE€ IPE3CHTALIUU.

ConepxaHue M CTPYKTypa JIEKLIMOHHOTO MaTepuaja JIOJDKHBI ObITh HalpaBlieHbl Ha
(dbopMHpOBaHKE y CTYIEHTOB COOTBETCTBYIOIINX KOMIIETEHIIMIA ¥ COOTHOCUTHCS C BRIOpAaHHBIMU
IpernoiaBaTeseM MeTO1aMU KOHTPOJIS U OLICHKON UX YCBOCHUSI.

CamocrosTenbHas ayauTOpHas W BHeayauTopHas paborta. CamocrositenbHas padboTa
BBIMIOJIHAETCSL CTYJEHTOM B YHUTAJbHOM 3ajle OMOIMOTEKH, B Y4YEOHbIX KaOuMHETaxX U
nabopaTopusax, KOMIIBIOTEPHBIX KJaccaX, a Takke B JOMAIIHUX YCJIoBHsAX. OpraHuzaunus
CaMOCTOSITENIbHOM ~ paboOThl  CTyAEHTAa TNPEIyCMAaTPUBACT KOHTPOJIMPYEMBIH JIOCTYH K
nabopaTopHOMY 000pyI0BaHMIO, TPUOOpaM, 6a3aM TaHHBIX, K pecypcy IHTepHeT.

CamocrosiTenbHasi paboTa CTYJIEHTOB MOJKPEIUIIETCS Y4eOHO-METOJIUYECKUM U
MH(POPMALIMOHHBIM OOecrieueHHeM, BKIIOYAIOUINM YYeOHUKH, y4eOHO-METOANMUECKUE TOCOOUs,
KOHCIEKTHI JIEKINH, ydeOHOe TporpaMMHOe 00ecriedeHuE.

Koncynpranus. IlpegycmarpuBaercss MMOSy4yeHHE CTyAEHTaMH MNpodecCHOHaIbHBIX
KOHCYJIbTAIIMH U IOMOIIM CO CTOPOHBI ITpenogaBaTels.

0) pop™mbI, HarIpaBIECHHbBIE HA TPAKTUYECKYIO TOJITOTOBKY:

[IpakTuueckoe 3ansTHE. JTa popmMa 0OyueHUs HarpaBjIeHa Ha IPAKTUYECKOE OCBOCHHE U
3aKpeIuIeHUue TEOPETUUECKOT0 MaTepHraa, U3J10)KEHHOTO Ha JICKIUX.

JlabopatopHas pabota. Jlaboparopnass pabora JODKHA TOMOYh MPAKTUUYECKOMY
OCBOCHMIO HAy4YHO - TEOPETUYECKUX OCHOB M3y4yaeMOH IUCLHIUIMHBI, IPUOOPETEHUIO HAaBBIKOB
AKCIIEpUMEHTaIbHOU paboThl. [Ipu npoBeaeHnn nabopaTOpHBIX pabOT UCMOIB3YIOTCS TECTHI IO
paszienaM B MHTEpaKTUBHOH (opme.

6 YueOHO-MeTOAHYECKOE 00ecTiedeHEe CAMOCTOSITeJIbHOW PadoThl 00y4aIIMXCS
IIpencrasneno B npuiioxeHuu 1.

7 OneHoYHbIe cpeICcTBA A5 POBeAeHUsI IPOMEKYTOYHOH aTTecTaluu
[IpencraBieHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE 0O0ecTedeHrue TUCIUIIHHBI (MOTYJIs1)



a) OcHoBHas TUTEpaTYypa:

1. Cokonog E.{., Temnodukaiys u TeIIOBbIE CeTH [ DIEKTPOHHBIA pecypc]: yIeOHUK IS
By30B. / CokonioB E.SI. - M. : Uzparensckuii jom MDOU, 2017. - ISBN 978-5-383-01166-9 -
Pesxum mocryma: http://www.studentlibrary.ru/book/ISBN9785383011669.html

2. Asmronun, E.I'. McToOYHUKHN U cCTEMBI TEIIOCHA0KeHNs. TEIIOBBIE CETH U TEIJIOBBIE
nyHKTHI ; yueonuk / E.I'. Apmionun. - Mocksa ; Bonoraa : Uudpa-Umkenepus, 2019. - 300 c. -
ISBN 978-5-9729-0296-5. - Tekct : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1053396 — Pexxum 1ocTyma: 1Mo moamucKe.

0) lonoJiHMTEIbLHASA JIATEpaTypa:

1. ITepxoB, B.K. Cucrembl KOHAUIIMOHUPOBAHHUS, BEHTWISILIMU U OTOILICHHUS © Y4eOHHUK /
B.K. ITenxoB, H.H. CmupnoB ; UT'DY. - Mocksa ; Bonoraa : Undpa-Umxkenepus, 2019. - 528 c. -
ISBN 978-5-9729-0345-0. - Tekct : 3JICKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1053294 — Pexxum ocTyma: 1mo Mo ImucKe.

2. IlonuBona, ®.A. HanexHOCTh CHUCTEM TEIUIOCHAOKEHUS TOPOJOB U MPEAIpPUSTUN
JIETKOW MPOMBIIUICHHOCTH : yueOHuk / @. A. [TonmuBoga. — Mocksa : UHOPA-M, 2020. — 170 c.
— (Bricmiee oopa3oBanue: bakanaBpuar). - ISBN 978-5-16-011830-7. - TekcrT : 31eKTpOHHBIMH. -
URL.: https://znanium.com/catalog/product/1048496 — Pexwuim gocTyma: o MmoamucKe.

4. Kynunos, A. A. OCHOBBI IIEHTpaIM30BaHHOTO TeriocHaokenus / A.A. Kyaunos, C.K.
3uraHmmuHa. - 2-¢ u31., nepepad. u mom. - Mocksa : HUL[ MH®PA-M, 2015. - 176 c.ISBN
978-5-16-103513-9 (online). - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/520046 — Pexxum gocTyra: 1o momnuckKe.

5. IlIporaceBuuy, A. M. DueprocOepexeHHe B CHCTEMax TEIUIOra30CHAOKEHUS,
BEHTWJISALUK ¥ KOHJUIIMOHUPOBAHUS Bo3ayxa : yueO. mocodue / A.M. IlporaceBnd. — MUHCK :
HoBoe 3nanme ; MockBa : UH®PA-M, 2019. — 286 c. : un. — (Beicimee oOpa3oBaHue:
bakanmaBpuar). - ISBN 978-5-16-005515-2. - Tekcr : onekrponHsri. - URL:
https://znanium.com/catalog/product/1013521 — Pesxum gocTyma: mo moamucKe.

6. Jlorynosa, O. . BonsHoe ororienue : yaeoHoe nocodue / O. 5. Jlorynosa, U. B. 3opsi.
— 2-e u3., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 272 c. — ISBN 978-5-8114-5209-5. —
Tekcr : omektponnwii /[ Jlanb © 3neKTpoHHO-OMOIMoTewHass cucrema. — URL:
https://e.lanbook.com/book/136190 — Peskum fgocTyma: 11 aBTOPH3. MOJIB30BATEICH.

7. lWymunos, P. H. [IpoektupoBaHue cucTteM BEHTWIALMUUW U OTOIUIEHUS : y4uyeOHOe
noco6ue / P. H. lllymunos, FO. U. Toncrosa, A. H. BospumaoBa. — 2-¢ U311., HCIIP. U 0T, —
Cankr-IlerepOypr : Jlanp, 2014. — 336 c. — ISBN 978-5-8114-1700-1. — TekcT : 3J€KTPOHHBIN
/I Jlanw : snexTpoHHO-OMOMHMOTEuHas cucrema. — URL: https://e.lanbook.com/book/52614 —
Pexwum moctyma: 1ist aBTOpH3. IOJIB30BATENECH.

B) MeTonuyeckue ykazaHus:

1. Ockonkos, C. B. Pacuer cucremsl TermaocHaOXeHNUs TPOMBIIIIICHHO-)KUJIOTO PETHOHA |
yuebnoe mocodue / C. B. Ockonkos, E. b. Aranuros ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1
anektpoH. onrt. guck (CD-ROM). -  3arm. ¢ Turyn. 9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatalogues/1/1123
442/1264.pdf&view=true - MakpooOBeKT. - TEeKCT : AIeKTPOHHBIN. - CBEIEHHUS JOCTYITHBI TAKKE
Ha CD-ROM.

2. Meroandeckue yKa3zaHWs IO BBHIMOJHEHHIO JaOOpPaTOpHON paboThl MO KypCy
"MICTOYHUKM W CHUCTEMBI TEIUTOCHAOKEHUS TIDOMBINUIEHHBIX TIDEANDUATHA" IUIS CTVIEHTOB



r) [Iporpammuoe obecneuenue u UaTepHeT-pecypcebi:

IIporpammHoe o0ecnneuenmne

HaumenoBanu N
e IO Ne norosopa Cpox aeicTBust JIMLEH3UU

MS Office Ne 135 oT 5eCCDOIHO
2007 17.09.2007 P
7Zip CBOOOIHO OECCPOYHO
Adobe Reader |cBo601HO 0ecCpoUHO
Bpay_sep CBOOOJTHO Geccpoumo
Mozilla pacIpocTpaHseM
Bpaysep CBOOOIHO 0eCccpoUHO
Calculate CBOOOIHO 6

. €CCPOYHO
Linux pacupocTpaHseM

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIka

Oasa JTAHHBIX IIATEHTHOTO
noucka - 0a3za panabeix Orbit

https://www.orbit.com/

Nudopmannonnas cucrema -
HopmaTuBHbIE mpaBOBBIE aKTHI,
OpraHHU3aIlOHHO-PACTIOPSAUTEN
bHBIE JIOKYMEHTbI, HOPMaTUBHBIE
U _METOINYECKHE TOKYMEHTHI U

https://fstec.ru/normotvorcheskaya/tekhnicheskaya-zashchita-i
nformatsii

YHuBepcurerckas
uH(pOpMaLMOHHAs cucrema

https://uisrussia.msu.ru

DIIEeKTPOHHBIE pecypcsl
oubmuoreku MITY wum. T'.U.

https://magtu.informsystema.ru/Marc.html?locale=ru

Poccuiickas  I'ocynapcTBeHHast
o6ubamnoreka. Karamoru

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

denepanbHOE TOCYIAPCTBEHHOES

Or0KEeTHOE yupexnaenne|URL: http://www1.fips.ru/
«DenepanbHbIN HHCTUTYT

Vndopmanmonnas  cuctema - oy - o /iwindow.edu.ru/
EnvHOe  OKHO  jocTyma K

IlonckoBast cucrema AKaI[eMI/I}I
Google (Google Scholar)

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

Hanuonanbuas
MH(}OPMAIMOHHO-aHAIUTHYECKA
s1 cucteMa — PoccuMCKUM NHIIEKC

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

DneKTpoHHAas Oa3za
MMepUOINIeCKuX m3manmii  East

https://dlib.eastview.com/

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIITIHHBI (MOTYJIs1)

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCHHUIIIIMHBI BKJIIFOYACT:




VYuebHas ayauTopus Ui TPOBENEHHUS JICKIHMOHHBIX W TPAKTUYECKUX 3aHATUH
CEMHUHApPCKOT0 THUIIA, TPYNIOBBIX U HHAWBUIYAIBHBIX KOHCYJIbTAI[U, TEKYIIEro KOHTPOJIS U
IIPOMEKYTOYHOM aTTECTALMHU:

-MyJIbTUMEIUNHHOE O00OpYyJOBaHHE, CHUCTEMa AaBTOMATHYECKOrO 3alITOPUBAHUS C
HKPAHOM, JTIOCKA

Aynuropus s IpoBeNeHUsS J1a00paTOPHBIX, MPAKTUUYECKUX U JICKIMOHHBIX 3aHATUI
CEeMHMHAPCKOT0 THIA, TPYIMIOBBIX M MHIUBHIYaJbHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOIS U
IPOMEKYTOUYHOM aTTeCTallUu:

- KOMIUIEKT JTJaOOpaTOPHBIX YCTAaHOBOK IO MCTOYHHMKAM U CHUCTEMaM TEIJIOCHAOXKEeHHUS;
KOMIUIEKT J1abOpaTOpHBIX CTEHIOB MO 3HeprocoepexxeHuto, BUD; cradmmmzatop CT-80,
BEHTHJISITOPBI M 3JIEKTPOIICYN TPaHCHOPMATOPHI; MBLUIECOC; MPUOOP YIBTPA3BYKOBOH, YUeOHBII
CTeHJ  «ABTOHOMHAas  aBTOMATHU3HpPOBaHHAs  CUCTEMa  OTOIUICHUS»,  DIIEKTPOIEYH,
Tpancpopmarop; mupometp Testo 830-11, Roynger-89, ITuron-101, JIOII-72, ITpoMuHs.

VY4eOHble ayIUTOPUU JJISl BBIOJHEHUS KypCOBOTO MPOEKTUPOBAHMS, MOMELICHUS IS
CaMOCTOSITENIbHON pabOTHl 00YJAIOIIMXCS:

- mepcoHanbHble KommbloTepsl ¢ maketom MS Office, Boixogom B MHTEpHET U C
JOCTYIIOM B SJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCHTETA.

[Tomemenne s xpaHeHus U HpoduiIakTUYecKoro oOCTyXKUBaHUS y4eOHOTO
000pyI0BaHUSA:

- CTeJIaXH, ceidbl U1g XpaHeHUs: y4eOHOTO 000pYyI0BaHMs, UHCTPYMEHTHI AJI1 PEMOHTa
71a00paTOPHOIo 000PYAOBAHMUSL.



IIpunoxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATeIbHOI padoThl CTY1EHTOB.

Ilepeuens 6onpocos 0 camocmosamenbHol pabomvl 00Y4AOUWUXCS

Tema 1.1.

1. HazHaueHue u CTPYKTypa CUCTEM TEIJIOCHAOKEHUS TPOM. TIPEIITPUSITHH.

2. Knaccudukanus cuctem TeraocHa0KeHHUs.

3. Terutoduxarysi, OCHOBHbIE IPUHIIMIIEI €€ peanu3auuu. TOL] — kak BICIIas CTYIIEHb Pa3BUTHUS
HEHTPAIN30BaHHOTO TEIIOCHAOKEHUSI.

Tewma 1.2.

1. TeruioBast Harpy3Ka u TEIIOBOE MOTpedIIeHuE.

2. Metoabl onpeaeneHus NoTpeOHOCTH MPOM. TOTpedUTeNel B Mape U ropsyeit Boje.

3. VYienpHBIE TEIUIOBBIE XapaKTEPUCTHKH 3AaHUNA. BHYTpeHHss pacueTHas TemImepaTrypa
Bo3ayxa. PacueTHas TemmepaTypa HapyKHOTO BO3JyXa JUIsl IPOEKTUPOBAHUSA CUCTEM OTOIUIEHMS U
BEHTUJISILIIH.

7. PacueT moTpeOHOCTH B TEIUIOBOM SHEPTHHU MO YKPYITHEHHBIM ITOKA3aTEIISM.

Tema 1.3.

Ce3oHHas TerioBasi Harpy3ka. PacdeT TemIoTsl Ha OTOIJICHUE U BEHTHIISIIMIO.

1. I'paduik 4acoOBBIX pacxo10B ¥ rpaduK NPOJIOJDKHTEIHHOCTH TETUIOBBIX HATPY30K.
2. KpyrnoroauuHast TEIIOBasi Harpy3Ka, €e pacueT Mo yKPYIHEHHBIM [TOKa3aTelsiM.
13. T'onoBoii pacxon Terna. MHTErpanbHbIi rpaduk.

Tema 2.1.

1. TeroBele ceTH, MX Ha3HAYCHHE.

2. [Ipoxitagka TerioBbIX ceteid. Tpacca u mpoduitk TEIIONPOBO/IA.

3. KananpHas, OeckaHasbHasi, MOBEPXHOCTHAas M BO3JYyLIHAs IPOKJIAJKH TEIUIOBBIX CETEH.
OcoOble BU/JIbI TPOKIIAIOK.

4. 3aBUCUMBIE U HE3aBUCUMBIE CUCTEMBbI IPUCOEAMHEHUS TOTpeOUTEIIEeH.

5. ITapoBsie cuctemsl TeruiocHabxenus. Kinaccugukanus rno naBiaeHuo u remneparype. Pacuer
NOTPeOHOCTH Mapa Ha TEXHOJIOTUYECKUE HYXK/IbI.

6. MeTobI ompe/ieIeHrst PacYeTHOTO PacXojia BOBI U mapa.

7. 3ajauM 1 UICXOAHBIE TaHHBIE THIPABIMUYECKOT0 pacyeTa TEIIOBBIX ceTel. IIpensapurenpHblii
Y OKOHYATEJIbHBIN pacuer.

8. BoagHble cucTembl TemaocHaOXeHHs, OCOOEHHOCTH WX Mpokianok. [IpeumyiectBa u
HEJ0CTaTKU BOJIbI, KaK TEIJIOHOCUTESL.

9. Ilpucoeaunenue noTpeduTeNEi K MapoOBbIM U BOJSHBIM TETIJIOBBIM CETSIM.

Tema 2.2.

1. OcHOBBI THIPaBIMYECKOTO pacyeTa BOASIHBIX TEIJIOBBIX ceTell. HoMorpamMmHbIi MeTO/I.

2. OnpezeneHue U MOCTPOEHHUE MbE30METPUUECKOr0 TpaduKa BOASHON TEIUIOBON CETH.

3. OcobeHHOCTH THAPABINYECKOTO pacueTa MapoBbIX TETJIOBBIX CETEH.

4. 'mnpaBnuuecKnuil pacyeT KOHIEHCATOIIPOBOOB.

5. Ilagenue naBieHHs] TEIJIOHOCUTENS MO OTAEIbHBIM ydacTKaMm ceTu. JIMHelHble morepu
Hamopa.

6. MecTHble TuApaBINYECcKie COMPOTHBIECHUS ceTH. [loTepu naBineHUs U Hamopa Ha MECTHBIX
COINPOTHBIICHUSIX.

Tema 2.3.

1. I'mapaBnuyecKkuil peKUM TEIJIOBBIX CETEH.

CrniocoObl moiepKaHus 1aBJICHUN B « HEUTPAJIBHBIX » TOUKaX.

2. M'uppaBnuueckas ycronunBocTh. KoaQpuimeHT rugpaBinueckoil yCTOMUYUBOCTH.

3. T'mppaBnuyeckuil ynap u Ooprba ¢ HuM. KoHcTpykTuBHOE oOdopmieHue OopbOBI C
TUAPOYyIapaMHu.



4. BBIGOp CCTCBBIX, ITIOAIIUTOYHAIX U IMTOAKAYHNBAIOIIIUX HACOCOB.

5. Cxembl um KoH(purypamuu TemioBbiXx ceTel. OCOOEHHOCTH TMOTOKOpACTpEICICHUS B
KOJBLECBbLIX CCTAX.

6. Onopsl TEIIONPOBOAOB, UX Kiaccudukamus. Buabl onop, UX Ha3Hau€HUE, KOHCTPYKIIUH,
OCHOBBI pacyera.

7. TepMuyeckoe yanuHeHue TpyOompoBoaoB. KommeHcanus TeMOepaTypHbIX YIJIHHEHHM.
OceBble U pauanbHble KOMIIEHCATOPHI, X KOMIIEHCUPYIOIIAsi CHOCOOHOCTD.

8. MeTtoapl peryaupoBaHus OTIIyCKa TeIia U3 CUCTEM LIEHTPATU30BaHHOTO TEIJIOCHA0KEHNS.

9. LlenTpanbHOE peryJimpoBaHUE OJHOPOIHON TEIIOBOI Harpy3ku. I'paduku perynupoBanusi.

10. M3onmAaunoHHas KOHCTPYKLMS TEILUIONPOBOJOB, €€ Ha3HaueHue. Marepuansl U TEXHOJIOTHS
HU3TOTOBJICHUA.

Tema 2.4.

1. 3agauu TEIIOBOro pacyeTa CUCTeM TenaocHa0xkeHus. OCHOBHBIE TEMJIONOTEPH.

2. TenioBO# pacyer HaA3EMHOTO TEIIONPOBOAA.

3. OcobeHHOCTH TEIMI0BOro pacyeTa 6eCKaHalbHOTO M0136MHOTO TEIUIONPOBOAA.

4. TennonoTepy M TEIUIOBOM pacyeT KaHAJIBHOIO TEIUIONpPOBOAa. JlomycTUMbIE TEIIONOTEPH.
VYcnoBHst COBMECTHON MPOKIIAJKU B OHOM KaHaJe.

5. TonmmHAa TETUIOBOM H30JS1UH, €€ d3P(HEeKTUBHOCTE. TeMIiepaTypHoOe 1oJjie TeIIONPOBO/IA.

Tema 2.5.

1. B uyeM cMbICI THPaBIMYECKON YCTOWYMBOCTH TEIUIOBOU CETH
2. B 4gem nposBisieTcs ruapaBiInyecKast yCTOHUMBOCTD

3. IlonsATue ruapaBiIMyecKkoro yaapa

Tema 3.1.

1. TIpombIlUIeHHBIE KOTEJIbHBIC — HA3HAYCHHE, KiIacCU(UKAIMS, palOHAJIbHBIC O00JIacCTH
HCIIOIL30BaHUA.

2. TeryoBbIe CXeMbI TPOMBITIUICHHBIX KOTEJIbHBIX.

Tema 3.2.
1. TennoBble cXeMbI TEIUIONOATOTOBUTENbHOM ycTanoBKH TOLl. x ocobenHOoCTH.
2. Tennmodukamonnoe obopynoBanue TILI.

Tema 3.3.
1. TloHsATHE O TEILIOBOM HACOCE
2.  YTmim3anuoHHBIE KOTEIbHBIE

Tema 3.4.

1. Cxema coBmecTHO# paboThl TOL] 1 mukoBbIX KoTenbHBIX. KoaddunmenTs! Terodukanuu u
nukoBbie kKo durmentsl TOL] u paitona TenaonoTpedaeHus.

2. O6opynoBanue TermaoBbx myHKTOB. Cxema ['TII.

3. OcoOEHHOCTH IKCIUTyaTalluH TeTTIOBBIX CETEH.

4. @akToppl, BIUAIONIME HA HAAEKHOCTh, W CIOCOOBI TOBBIIMICHUS HAIC)KHOCTH
(GYHKIIMOHUPOBAHUS TEIUIOBBIX CETEH.

KypcoBas padora

Tewma xypcoBoii paboTel: PacdeT cucTeMbl TENJI0CHAOKEHHSI POMBINLIEHHO-KUJI0# 30HbI.

1. Pacyer TeroBoro 6anaHca oObeKTa.

2. Pacuer TemsoTHl 1O OTACIBHBIM BHUAAM TEILIOMOTPEOICHUS — TEXHOJOTHS, OTOIUICHUE,
BEHTHUJISIINS, TOpsidee BOJOCHAOXKEHNE.

3. I'paduk MpoAOIKUTEILHOCTH TEIIOBON HArPY3KH.



4. Bp1OOp ¥ MpOKJIa/IKa TEIIOBOM CETH.

5. 'mapaBauyeckuii pacyeT TETUIOBOM CETH, BRIOOP HACOCOB.

6. TerioBoi pacyeT TEIIOBOM CETH.

7. I'papuk neTpaabHOro peryaupoBaHMsl OTIyCKa TeIua.

8. Pacuer TemoBoil cxembl IapOBOMl KOTEIbHOM.

KypcoBast paboTa BBIIOJIHSIETCS IO BAPHAHTAM U NIPEACTABIIACTCS 00Y4atOIUMHKCS B [IEYaTHOM
U 9JekTpoHHOM Bujae. Llenb BeImomHeHHs pabOTBl — TNPUOOPETEHHE CTYACHTAaMH HAaBBIKOB
IOPOEKTHUPOBAHUSA U  OKCIUIyaTallMd LEHTPAIM30BAaHHBIX CHUCTEM TEIUIOCHAOXKEHUs, yMEHUH
IIOJIB30BAaTbCA CIPABOYHOM M HOPMATUBHOM JIUTEPATYpOM II0 TEIIODHEPreTHKE, MCIO0JIb30BaTh
pa3IMYHbIE HOMOTPAMMBI JIJISl pacyeTa apamMeTpoB U MIPOLIECCOB.



[Tpunoxenue 2
OueHovHbIe cpeACTBA /1JIsl MPOBeIEHUS TPOMEKYTOYHOM aTTecTAlUU

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

Koo
UHOUKAMOP
a

Hnouxamop
00CMUMCEHUS
KOMnemeHyuu

Oyenounvie cpedcmesa

IMK-2 - Cnoco6eH K pa3padoTke NpeaioKeHuii U BHITIOJTHEHUIO PadoT M0 MOAEPHU3ALMN U PEKOHCTPYKIHU 000PYT10BAHUS TEMJIOBBIX CeTei

I1K-2.1

OneHuBaeT ypoBeHb
TEXHUYECKHUX PEIICHUN
HanpaBIIEHHBIX Ha
MTOBBILICHHUE
a¢ddexTuBHOCTH
paboThl 000PYIOBAHUS
TEIJIOBBIX CETEN

Ilepeuens KOHMPONLHBIX BONPOCO8 NO MEMAM Y4eOHOU NPOSPAMMbL OJisk NOO2OMOBKU K IK3AMEHY:
1. Ha3HaueHue u CTPYKTypa CUCTEM TEIJIOCHAOKCHHUS ITPOM. TIPS IITPHUSITHH.
2. Knaccudukanus cuctem TemaocHa0KeHHUs.
3. Temmodukanusi, OCHOBHbIE NpPUHIMNBI ee peanmu3anuu. TOI[ — Kkak BeicmIas CTYNEHb pPa3BUTHA
[EHTPATU30BAHHOTO TEIIIOCHAOKEHUS.
4. TerutoBas Harpys3Ka U TEIJIOBOE OTpeOICHUE.
5. Meto/b!l ornpeienieHus MOTPeOHOCTH IPOM. OTpeOUTENeH B mape 1 ropsiueit Boje.
6. YnenbHbIE TEIJIOBbIE XapaKTEpUCTUKU 3AaHUNA. BHYTpeHHss1 pacueTHas TeMmIiieparypa Bo3ayxa. PacuerHasy
TeMIlepaTypa Hapy>KHOI'O BO3/1yXa JIJIsl IPOEKTUPOBAHMS CUCTEM OTOIUIEHUS U BEHTUJISLIUU.
7. Pacyer moTpeOHOCTH B TEIJIOBOM SHEPTUU MO YKPYIMHEHHBIM IIOKA3aTEIISIM.
8. Ce30oHHas TeruioBas Harpys3ka. Pacuer TeniaoTsl Ha OTOIJIEHUE Y BEHTUIISIIIUIO.
9. I'paduk yacoBbIX pacxoA0B U IpaduK MPOJOIKUTEILHOCTH TEIUIOBBIX HArpy30K.
10. Kpyrnorogunusas TermioBast Harpy3Ka, €€ pacuer Mo YKpYINHEHHbBIM ITOKa3aTelsM.
11. T'omoBoit pacxon temna. MaTErpanbHbIil rpaduk.
12. TemmoBeie ceTH, NX Ha3HAYCHHE.
13. IIpoxmnaaka TernoBsIx ceTeil. Tpacca u mpoduiib TermonpoBoa.
14. KananpHasi, 0eckaHaJIbHAs, TOBEPXHOCTHAS ¥ BO3AYIIIHAS MTPOKIIATKU TETUIOBBIX ceTeil. OcoOble BUIbI
MIPOKJIAJIOK.
15. 3aBucuMBbIe U HE3aBHCUMBIE CUCTEMBI IPUCOECTUHEHUS TOTPEOUTENEH.
16. ITapoBsie cucteMbl TetuiocHa0keHus. Kiaccudukarus mo 1aBieHuto u Temmeparype. Pacuer morpedHOCTH T1apa)
HAa TEXHOJIOTUYECKUE HYXK/IbI.
17. MeTonbl onpeAesnieHus: paCi€THOI0 pacxojia BOJbI U mapa.
18. 3amaun 1 UCXOIHBIE TaHHbBIE THAPABIMYECKOIO pacueTa TeIyoBbIX ceTei. [IpenBaputenbHblil 1 OKOHYATEIbHBIN
jpacyer.
19. BogstHble cUCTEMBI TEIUIOCHA0KEHNUS, 0COOCHHOCTH MX MPOKIaaoK. [IpenmyniecTBa 1 HEAOCTATKH BOJBI, KaK
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TEIIOHOCUTEJIS.

20. IlpucoenuHeHre MOTPEOUTENCH K TAPOBBIM U BOJISTHBIM TEIIJIOBBIM CETSIM.

21. OCHOBBI THPABINYECKOTO pacueTa BOJASHBIX TEIUIOBBIX ceTeil. HomorpamMMHebIilt MeTos.

22. OnpenereHre 1 MOCTPOSHUE Mhe30METPUIECKOT0 Tpadka BOASHON TETIOBOM CETH.

23. OcoOeHHOCTH THIPABIMYECKOTO paciyeTa MapoBhIX TEIUIOBBIX CETEH.

24. I'napaBandecKuil pacyeT KOHAEHCATOIPOBO/IOB.

25. Ilanenue naBiieHUs TEIVIOHOCUTEINS 110 OTAENIbHBIM Y4acTKaM ceTu. JInHeliHble ToTepu Haropa.

26. MecTHbIE TUAPABIUYECKIE COPOTUBICHUS ceTu. [loTepu naBieHus U Haropa Ha MECTHBIX COMPOTUBIICHHUSIX.
27. I'napaBandecKuil pexXxuM TEIIOBbIX CeTeHl.

CriocoObI mo/Iep:KaHus AaBJICHUN B « HEHTPAIBHBIX » TOUKaX.

28. I'mapaBnuyeckas yctoiunBocTh. KoadduumeHnTt rugpaBindeckoil ycTOHYMBOCTH.

29. I'mnpasnuyeckuit yaap u 6opr6a ¢ HUM. KoHcTpykTHBHOE 0opMiieHHe G0pHObI ¢ THAPOYAapaMH.

30. B16op ceTeBbIX, MOAMUTOYHBIX U MOAKAYMBAIOIIUX HACOCOB.

31. Cxembl ¥ KOH(UTYpaIlUH TEIUIOBBIX ceTeil. OCOOEHHOCTH MOTOKOPACIIPEEIIEHHUS B KOJIBIIEBBIX CETSIX.

32. Onopsl TEMIONPOBOIOB, UX KiIaccuuKanus. Buasl onop, ux Ha3HauYeHUE, KOHCTPYKIIMH, OCHOBBI pacuerTa.
33. Tepmuueckoe yanuHeHue TpyoonpoBoaoB. KomneHcarus TeMneparypHbiX yaauHeHuid. OceBble U pajnaibHble
KOMITEHCATOPBI, UX KOMIIEHCUPYIOIIAsl CIIOCOOHOCTb.

34. MeTozpbl perynpoBaHus OTIYCKa TeIjla U3 CUCTEM LIEHTPATM30BAHHOTO TEIIOCHAOKEHHSL.

35. LlenTpanbHOE peryupoBaHue OJJHOPOIHOM TEII0BOM HArpy3ku. I'paduku peryaupoBaHus.

36. M30m1n0HHAsI KOHCTPYKLIMS TEIUIONPOBOOB, €€ Ha3HaUYeHue. MaTtepuaiibl U TEXHOJIOTUS U3TOTOBJICHUS.

37. 3amaumn TEIIOBOTO pacyeTa CUCTEM TeTuIocHa0 eHus1. OCHOBHBIE TETUIOMOTEPH.

38. TennoBoii pacyeT HaJ3€MHOTO TETIONPOBOIA.

39. OcoOEHHOCTH TETIIOBOTO pacueTa OeCKaHaIBLHOTO MOA3EMHOTO TEIJIOMPOBO/IA.

40. TerionoTepy U TEMIOBOM pacyeT KaHAJIbHOTO TEIIONpPOBOa. J(onycTUMBIE TEIIIONOTEPU. Y CIIOBHSI COBMECTHOM
MPOKJIAJIKU B OJTHOM KaHale.

41. TommuuHa TEMI0BOM n3onALuy, ee 3pdexkruBHoCTh. TeMnepaTypHoe 1mosie TemIonpoBoIa.

42. IlpoMblIlIUIEHHBIE KOTETIbHBIE — Ha3HAUEHUE, Ki1accu(UKalysl, paliioHalIbHbIE 00JIaCTH UCTIOIb30BaHUSI.
TernoBble CXEMbI IPOMBILIUIEHHBIX KOTEJIbHBIX.

43. TenoBbIe CXeMBI TETUIONOATOTOBUTENbHON ycTaHoBKkU TOLI. MIx ocobenHoCTH.

Tennodukanmonnoe obopynoBanue TOII.
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44. Cxema coBmecTHOW paboTrel TOIl ¥ mUKOBBIX KOTENbHBIX. KodpduumeHTsl TermiopuKamuu U IMHKOBBIC
kod(hdunmentsr TOL] u palioHa TEMIOMOTPeOICHNS.
45. O6opynoBanue TeroBbIX MyHKTOB. Cxema I'TTI.
46. OcoOEHHOCTH IKCIUTyaTaIllMU TEIIOBBIX CETEH.
47. dakTophl, BIUSIOMINE HA HAJEKHOCTh, U CIIOCOOBI MOBBIIICHUS HAAE)KHOCTH (PYHKIIMOHUPOBAHUS TEILIOBBIX|
ceTel.

[1K-2.2 [IpoBoauT yuer u Ilpumep npaxmuuecxoco 3a0anus

aHaIu3
TEXHUKO-DKOHOMHUYECK
X IIOKa3aTeie
paboThl 060pyIOBaHUS
TEIIOBBIX CeTel

1.  3AJJAYA. OmpenenuTh TEIUIOBbIE TMOTEPH U TAJACHUE TEMIEPATyphl BOABI IS OJAHOTPYOHOTO
M30JIMPOBAHHOI'O TEIJIONPOBOJA AAJBHETO TEIUIOCHAOKEHUs, MPOJOKEHHOro OecKaHaJIbHO, IO CIEIyIOLUM
mamneiv:  dy /dy = 920/898 mm; £ = 40 km; G = 1000 kr/c; t; =180°C ; Temreparypa Bo3ayxa top = 5 oc:
Ouws =80 MM; Ay =0,12 Br/mrpan;h=1,8m; Ay =1,8 Br/mrpan. [lns onpeneneHns TOMIUHE GUKTHBHOTO
Cllosl TpyHTa KO3(PPHUIMEHT TEIUIOOTAaYH OT MOBEPXHOCTH 3€MJIM K HApY)XKHOMY BO3JyXYy HpUHATH o = 18
Br/M“rpan. MecTHble TerioBsle oTepu yuects kodpdunumenrom B =0,2.

2. 3AJIAYA. PaccumraTh TemIreparypy B KOHIIE HapONpOBOAA C YYETOM TEIUIOBBIX IOTEPh 1O JJTHHE.
Temnepatypa napa B Hauasne naponposoaa t1 = 200°C. Pacxon napa G = 32,5 kr/c.

3. 3AJIAYA. Jlnuna naponposoaa L = 1500 m. ITonnoe Tepmuueckoe comportusienue R = 0,85 m-K/BT.
Cpennsisa TermoeMKocTh nmapa mpu temmneparype tl: Cp = 2400 [x/(xr-K). Temneparypa HapyxHoro Bo3ayxa t0 =
5°C.

0) IlopsaxoKk MpoBeAeHUs] MPOMEKYTOUHON ATTECTAIUM, OKA3ATe/IM U KPUTEPUU OLlCHUBAHUSA:

Iloka3aTenu U KpUTEPUH OLIECHMBAHUSA KYPCOBOil padoThI:

— Ha OLIEHKY «OTJIMYHO» (5 6aoB) — paboTa BBIIIOJIHEHA B COOTBETCTBHH C 33J]aHUEM, 00yUarOIUICs TOKa3bIBAET BEICOKUI yPOBEHB 3HAHUH HE TOJIBKO
Ha YpOBHE BOCIIPOHM3BENCHUS U 00BSICHEHUST HH(OpMAITHH, HO M HHTEIICKTYaIbHBIC HABBIKW PEIICHUS IPOOJIeM U 3a/1a4, HAXOKICHHUS YHUKATbHBIX
OTBETOB K ITpo0OJieMaM, OLIEHKU M BHIHECEHUS! KPUTHUECKUX CYXKICHUH;

— Ha OIICHKY «Xopomioy» (4 6amra) — paboTa BHIMOJHEHA B COOTBETCTBUY C 33JJaHUEM, OOYJArOIIHIICS TTOKAa3bIBACT 3HAHUS HE TOJIBKO Ha YPOBHE
BOCIIPOU3BEICHUS 1 O0BSICHEHUS WH(OPMAIIUK, HO M HHTEJUICKTYAIbHBIC HABBIKH PEIICHHSI MPOOJIeM U 3a/1a4, HAXOXJICHUS YHUKAIBHBIX OTBETOB K

npoOaemMam;

— Ha OLIEHKY «Y/JA0BJIETBOPUTEJILHO» (3 Oayia) — paboTa BHINOIHEHA B COOTBETCTBHH C 3a/laHUEM, 00yJarOIIUIACS MMOKa3bIBaeT 3HAHUS HAa YPOBHE
BOCIIPOU3BEICHUSI U 00BSACHEHHs HH(OPMALIMK, MHTEIUICKTYaJIbHbIE HaBBIKM PEILIEHUS IPOCTHIX 3a]1a4;




— Ha OIICHKY «HEeY/10BJIeTBOPUTEIbHO» (2 6aruia) — 3ajaHue MPEeno/iaBaTelisi BHIIOJIHEHO YaCTHYHO, B MIPOLIECCE 3aIIUThI pabOoThl 00yJaroImuics
JIOMYCKAeT CYIIECTBEHHbIE OIMOKH, HE MOXKET MOKa3aTh MHTEJJICKTyalIbHbIE HABBIKH PELICHUS ITOCTAaBJICHHOM 3a]auH.

— Ha OLICHKY «Hey/10BJIeTBOPUTEJIbHO» (1 6ami) — 3aanue npernoaaBaress BhIIOJIHEHO YaCTHYHO, 00YJaroIUiics He MOXKET BOCIIPOU3BECTH U
OOBSICHUTH COAICPKAHKE, HE MOXKET IMOKa3aTh HHTEIUICKTYaIbHbIC HABBIKH PEIICHUS TOCTABIICHHOW 3a]1a4H.

IToka3aTenu M KpUTEpPUH OLICHMBAHUA 3a4eTa:

— Ha OLIEHKY «324TeH0» — 00yUaloIIUNACs IEMOHCTPUPYET OT BHICOKOT'O JI0 TOPOTOBOT0 YPOBHS C(HOPMUPOBAHHOCTH KOMIETEHLIUI:

- BCECTOPOHHEE, CUCTEMATHIECKOe U INIyOOKOe 3HaHHE yIeOHOT0 MaTepHaia, CBOOOIHO BHIIOIHACT IPAKTUYECKUE 3aaHuUs, CBOOOTHO ONEPUPYET
3HAHUSAMH, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUsAX IIOBBILICHHOHN CJIOKHOCTH.

- OCHOBHBIE 3HAHUS, YMEHUS OCBOEHBI, HO JIOIYCKAIOTCSA HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHUS [IPU aHATUTUYECKUX ONEPALIUSX,
IIEPEHOCE 3HAaHUI U YMEHMI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

- B X0/1€ KOHTPOJIbHBIX MEPOIPUITHI JOIYCKAIOTCS OLINOKHU, IPOSIBISETCS

OTCYTCTBHE OTJICJIbHBIX 3HAaHUN, YMEHU, HABBIKOB, 00OYUYaIOIIMICS UCTIBITHIBAET 3HAUUTEIIbHbIE 3aTPYAHEHHS IIPH ONEPUPOBAHUN 3HAHUSIMU U
YMEHUSMH [IPU UX IIEPEHOCE HA HOBBIE CUTYaIUN.

— Ha OIICHKY «He3a4TeHO0» — 00yJaroluiics AeMOHCTpUpYeT 3HaHus He Oosee 20% TeopeTHYecKoro MaTepuana, JOIycKkaeT CyIlleCTBeHHbIE OLIHMOKH, He
MOJKET IIOKa3aTh MHTEJUIEKTYalbHbIE HABBIKHM PEIICHUSI IPOCTHIX 3a]a4; 00y4aromuics He MOXKET M0Ka3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEACHUS U
00bsicHeHUs UH(OpMAIMH, HE MOKET MMOKa3aTh MHTEIIEKTYalIbHbIE HABBIKM PELICHUs MPOCTHIX 3a/1a4.

IToka3zarenu u KPUMTEPHUHU OLICHUBAHMSI JK3aMeHa:

— Ha OLCHKY «OTIUYHO» — CTYACHT AOJDKCH IMOKAa3aThb 0a3oBBIC 3HAHUS 110 szqaeMoﬁ JUCHUIINIMHE Ha YPOBHC BOCIIPOM3BCIACHUA U 0OBACHCHHS
I/IH(I)OpMaI_[I/II/I, NOoKa3aTb HWHTCIUICKTYAJIbHBIC HABBIKKM PCEHICHUA IMPOCTHIX 3aJay, CBO6OI[HOC BJIAACHUC W TIOHMMAHHWEC MaTcpuaja B IpcAciax
9K3aMCHAIlUOHHOT'O 6I/IJ'ICTa, a TaKXeE y1"J'IY6J'I€HHBIe 3HaHUA I10 H3y‘IaeMOI>'I AUCHUILIMHE, B XO04€ OTBETOB HA JOIMOJIHUTCIIBHBIC BOITPOCHI;

Ha OHLCHKY «XOpomo» — CTYACHT HOJUKCH I10Ka3aTb 0a30BbIC 3HAHUS I10 HSYHaGMOﬁ JAUCHUIIVIMHE Ha YPOBHC BOCIIPOM3BCIACHUSA H 00BSICHEHUS
I/IH(bOpMaIII/II/I, IIOKa3aTb HHTCIIUICKTYAJIBHBIC HABBIKW PEIICHHA ITPOCTBIX 3a1ady, CBO60}1HO€ BJIAICHUEC W IIOHUMaHUC MaTcpuajla B IMpEaciax
9K3aMCHAIIUOHHOT'O 6I/IJ'IeTa;

— Ha ONCHKY «YOOBJICTBOPUTCIBHO» — CTYACHT MOOJDKCH II0Ka3aTb 0a30BBIC 3HAHHS IO I/ISY‘-IaeMOI\/’I JUCHUIINIMHE Ha YPOBHC BOCHPOU3ZBCACHUA U
0OBACHEHHUS PIH(bOpMaHI/II/I, IMOKa3aTbh MHTCIJICKTYAJIbHBIC HABBIKKW PCIICHUSA ITPOCTHIX 3a/1a4,

— Ha OLCHKY «HCYIOBJICTBOPUTCIBHO» — CTYACHT HC MOJXCT IIOKAa3aTb 3HAHUA Ha YPOBHC BOCIPOU3BCACHUA U 00BSICHEHHS I/IH(I)OpMaL[I/II/I, HE MOXCT
IMOKa3aTh MHTCIUICKTYAJIbHBIC HABBIKKU PCIICHHUA ITPOCTHIX 3ada4.



