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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 Toly Ha 3aceaHuu Kapeapsl TerIoTeXHUYECKUX U SHEPTeTUIECKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadempoii E.T. ITGI_HHOpeHKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogqodpena st peanmsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TermmoTeXHUYSCKUX U SHEPIeTUYCCKUX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanmu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu Kapeapbl TerIoTeXHUYECKUX U SHEPTETHYECKUX CHCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii E.T. ITGIHHOPCHKO

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)

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 BBIIOJHEHUU KYpCOBOM 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
IIPOrpaMMBI.

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

OCHOBBI BOJOIIOATOTOBKH Ha ITPOMBIIITICHHBIX TPEAIPUATHSIX

[TaporeHepaTopbl IPOMBILIIIEHHBIX IPEANPUATAN

[TapoTypOuHHbIE yCTaHOBKH

IIpon3BoaCTBEHHAA-TEXHOJIOTNYECKas! TPAKTUKA

["a30TypOMHHBIE U TAPOTa30BbIC YCTAHOBKU

TemnosnepreTnyeckue CUCTEMBI IPOMBIIUIEHHBIX PEATIPUATUI

I'mpporasonnHamuka

Harnerarenu B TeruiosHepreTuke

Tennomaccoobmen

BBenenue B HanpaBieHue

Maremaruka

®dusuka

3HaHus (YMEHUS, BlaJIeHus), MOJIYYeHHbIE IPU U3YyYEHUHU JaHHOW AUCLUILIMHBI OyayT
HEOOXOAUMBI JUISl U3yUSHUS TUCHUIUTNH/TIPaKTHK:

Harnerarenu B T€II09HEPreTUKE

Teopus HaAEKHOCTH TEIUIOAHEPTETUYECKUX CUCTEM

IIpon3BOACTBEHHAA-TEXHOIOIMYECKAs IIPAKTUKA

[ToaroroBka Kk npoiietype 3aliyThl ¥ 3allMTa BHITYCKHON KBaTM(PUKAIMOHHOMN paboThl

[ToaroroBka k caade u cada rocy1apCTBEHHOIO HK3aMEHa

IIpon3BoaCTBEHHAA-IPEAAUIIIIOMHAS ITPAKTUKA

TenoBsle 3JIEKTPUYECKHE CTAaHIIUA

TennomaccooOMeHHOE 000pyI0BaHUE MTPEATPUATHIHI

BricokoTeMiiepaTypHBbIE IIPOLECCHI U YCTAHOBKH

[IpoekTHas AeSATENbHOCTD

TennosHepreTu4ecKue CUCTEMbI IIPOMBILIIIEHHBIX IIPEANPUATHN

["a3oTypOuHHBIE 1 TAPOTra30BbIE YCTAHOBKU

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUINHBI (MOAYJI5) ¥ IJIAHUPYEMBbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbrare ocBoeHUS AMCHUIUIMHBI (MOAyis) «CHCTeMbl MPOMBIIIIEHHOTO
TETIIOCHA0KEHUSI» 00 yJarOIIHIICS TOJDKEH 001a1aTh CASAYIOMUMHA KOMITETCHITHSIMU:

KO)] HHJUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIECTCHIITN

[TK-2 CriocoGeH k pa3paboTKe MpeIoKEHUI U BRITIOTHEHUIO paOOT IT0 MOJICPHHU3AINH U




PEKOHCTPYKITMH 000PYAOBAHMS TETIOBBIX CETEH

[1K-2.1 OneHuBaeT ypoBEHb TEXHUYECKUX PELLEHUI HAIIPABJICHHBIX Ha ITOBBIILIEHUE
3G HEKTUBHOCTH PAOOTH 000PYAOBAHHS TEIUIOBBIX CETEH
[1K-2.2 [IpoBOoAMT y4eT M aHAIU3 TEXHUKO-dPKOHOMHYECKHX TOKa3arejied paboThI

000pyIOBaHUsI TEIJIOBBIX CETEH




4. CTpyKTypa, 00bEM H coaep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTABISIET 8 3a4eTHBIX enuHull 288 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas pabora — 22,3 akaj. 4acoB:
— aynutopHas — 18 akaj. 4acos;

— BHeaynuTopHas — 4,3 akaJl. 4acoB;

— caMocrosTenbHas pabora — 253,1 akan. 4acos;
— B (hopMe MpakTUYIeCKoi moaroToBku — 0 akaj. yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac
— MOJTOTOBKA K 3a4éTy — 3,9 akaj. yac
dopma aTTecTaluu - IK3aMeH, KypcoBas paboTa, 3a4eT

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaj. yacax 2] Bun KOHTPOJIS
Paznen/ tema 2 (B axaz. vacax) == . p Kon
> 3 © | caMoCTOATENbHOU | yCIeBaeMOCTH U
JUCLIATUINHBI ) S . | kommereHIUH
Q & paboThI TIPOMEKYTOYHOMH
n1a6. | mpakr. | € 3 ATTECTAIIN
Jlek. s < 11
3aH. 3aH. | O &
1. Tema 1. Cucremsl
TEIIIOCHA0KEHHS IPeIIPHUSTHIA
ITouck
JIOIOIHUATEILHOMN
11 Beenenue. UH(pOpMAIH 1O
Hasnauenme, crpykrypa, 3alaHHON TeMe
K1accu(UKaLus. (pabora ¢ — CeMHHapCcKue
TemsoBbIe Harpy3Kku.| o 2 5 80 oubnuorpagpuiec 3aHATHS, K21
Meronpl  perynupoBaHus KUM MaTepUalIaMU, Hanuuue '
OTITyCKa Terlia CIPaBOYHHKAMH, |KOHCIIEKTOB JICKIIUH
Bri6op Temnonocutenei u KaTajoramH,
CHCTEM TeIUIOCHAOKEHUS CIIOBapsIMH,
SHIUKJIONETIUSAMH
). Ipunoxenwe 1.
HWroro no pazaeny 2 2 80
Hroro 3a cemectp 2 158,4 9K3aMeH
2. Tema 2. TennoBsle ceTn
2.1 Ha3HauyeHue TemIoBbIX
ceTeif, HMX KOHCTPYKIIHH,
BU/JIBI NIPOKJIa0K u ITogroroBka k
CIOCOOBI  TIPHCOEANHEHHS CEeMUHAPCKOMY,
notpebureneil Kk TEMIoBoi MIPAKTHUYECKOMY,
— nabopaTopHbIe
ceTu. nabopaTopHo- paboTLL:
T'unpaBnuueckuit pacyer. IIPaKTUYECKOM L
JIpaBIIn p P Y — YCTHBIH ompoc MK-2.1,
TemtoBoi pacuer| 3 2 2 2 78,4 3aHATHIO.
(cobecenoBanue); [K-2.2
TEIUIONPOBOJA. ITouck
N . Hamiuane
IIpounocTHOIi pacyer JIOTIOJTHUTEJILHON N
KOHCIIEKTOB JICKIIMH
OcobenHocTH UH(OPMAIHH 110
IKCIUTyaTallid  TETUIOBBIX 3aJJaHHON TeMe.
ceTel. IToBbleHNE [Tpunoxenue 1.
HaJIeKHOCTH cHCTeM
TeMIOCHA0KEHNS




TloaroroBka k

CEeMUHAPCKOMY,
MIPaKTHIECKOMY,
2.2 I'uapasnuveckuit 71a00paTOpHO- .
pacuer. HpakTHieckoMy | YCTHBIH OTpOC
N (cobGecenoBanue); IK-2.1,
TerutoBoi pacuer 60 3aHATHIO. 29
TEIJIONPOBOIA. Touck Hamrane . MK-2.
N .. |KOHCIIEKTOB JIEKLIUH
ITpounocTHOIt pacuer JIOTIOJTHUTEIILHOM
nH(opManuy 1o
3aJJaHHOU TeMe.
[punoxenue 1.
HWroro mo pasueny 138,4
3. Tema 3. Hcrounuku
TEIIOCHA0KEHHS
3.1 [TpoMBIlILIeHHBIC
KOTEJIbHbIE - Kak ITouck
WCTOYHUKH TeHepanuu JIOTIOJTHUTENBHOM
TeIJIa, HCIONb3yeMble B nH(opMaK 1o
cHCTeMax 3aJIaHHOH TeMe
TEIUIOCHA0XKECHUS (paboTa ¢ — YCTHBI# ompoc
oI MIPOMBIIIJICHHBIX 347 o6ubnuorpaguuec | (cobecenoBanue); [K-2.1,
OpeANnpuiATHil ~ —  Kak " |KuM MaTepHuaIaMu, Hannuune [K-2.2
HUCTOYHUKH reHepaIuu CTIIPaBOYHHUKAMH, |KOHCIICKTOB JICKIIUi
TeIIa, WCIONb3yeMble B KaTaJOTaMH,
cucTeMax CIIOBapsIMH,
TEIIOCHA0KEHHS SHIUKJIOTIETUSIMU.
CosmectHas pabdora TOII IMpunoxenue 1.
Y TINKOBBIX KOTENbHBIX.
Wroro no pasneny 34,7
Hroro 3a cemectp 94,7 Kp,3a4€T
Hroro no aucnumnnuae 253,1 K3aMCH, Kypcosas

paborta, 3aueT




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, HANpPABJICHHAS 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 IUCLUILIMHE), 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 IUCLHILIMHBI, IPUOOPETEHUIO HaBBIKOB
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) JJlomotHUTeIBLHASI TUTEPATYpa:
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https://znanium.com/catalog/product/1053294 — Pexxum ocTyma: 1mo moamucKe.
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— (Bricmiee oopa3oBanue: bakanaBpuar). - ISBN 978-5-16-011830-7. - TekcT : 31e€KTpOHHBIM. -
URL.: https://znanium.com/catalog/product/1048496 — Pexwum gocTyma: o MmoamucKe.

4. Kynunos, A. A. OCHOBBI IIEHTpaIM30BaHHOTO TeriocHaokenus / A.A. Kyauunos, C.K.
3uraHmmuHa. - 2-¢ u3Md., nepepabd. 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 gocTyma: mo mojmnuckKe.

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

6. Jlorynosa, O. . BonsiHoe ororienue : yueoHoe nocodue / O. 5. Jlorynosa, U. B. 3opsi.
— 2-e u3., crep. — Cankr-IlerepOypr : Jlanp, 2020. — 272 c. — ISBN 978-5-8114-5209-5. —
Tekcr : onektponnwii /[ 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 ¢. — ISBN 978-5-8114-1700-1. — TekcT : 3J€KTPOHHBIN
/I Jlanw : snexTpoHHO-OMOMHMOTeuHas cucrema. — URL: https://e.lanbook.com/book/52614 —
Pexwum noctyma: st aBTOpH3. IOJIH30BATENCH.

B) MeToauyeckue ykasaHus:

1. Ockonkog, C. B. PacueT cuctembl Ter10CHa0KEeHHsI TPOMBIIIIEHHO-KHJIOTO PErHOHa |
yueOHoe mocobue / C. B. Ockonkos, E. b. Aranutos ; MI'TVY. - Marauroropck : MI'TVY, 2015. - 1
snmektpoH. onrt. guck (CD-ROM). - 3arm. ¢ Turynm. okpanma. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1264.pdf&show=dcatalogues/1/1123
442/1264.pdf&view=true - MakpooObeKT. - TEeKCT : 3IeKTPOHHBIH. - CBeleHHS JOCTYITHBI TAKKE
Ha CD-ROM.

2. Meroandeckne yKa3aHWsS TI0 BBHIMOJHCHHUIO JaO0OpAaTOpPHON paboOThI MO KypCy
"MICTOYHUKHA W CUCTEMBI TETUIOCHAOXKEHHS MDOMBIII JICHHBIX MDEANDUATHI" Ui CTVIEHTOB

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcebl:



IIporpammHoe o0ecnieueHue

HaumenoBanue o

10 Ne norosopa Cpok aeicTBus JIULIEH3UN
MS Off_lce 2007 Ne 135 ot 17.09.2007 06eccpouHo
Professional
7Zip CBOOOJTHO 0EeCCPOYHO
Adobe Reader [cBo60aHO 0eccpouHO
Bpaysep Yandex|cobomHo OCCCPOUHO
Bpaysep Mozilla|cBoboano
Fﬁe¥oxp pacnpoctpassemoe I10 becepotino
Calculate Linux |cBoGoaHO SecopouHo
Desktop Xfce |pacnpoctpansemoe I1O
Linux Calculate |cBo601HO 0eccpouHO
FAR Manager |cBoOoaHO 0OCCCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CchUIKa

0a3a JAHHBIX HNATEHTHOIO MOUCKA - 0asza
nmaanbix Orbit Premium edition

https://www.orbit.com/

ApxuB Hay4HbIX
«HanmonanbHbIN
JIEKTPOHHO-MH(POPMALIMOHHBIN

KYPHAJIOB

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

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

http://link.springer.com/

YHuBEpcHUTETCKAs uH(bOpMaIMOHHAS
cucrema POCCHUS

https://uisrussia.msu.ru

ONEeKTpOHHbIE  pecypchl  OMOINOTEKU

MI'TY um. I'.'11. HocoBa

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

Poccuiickas I'ocynapcrBennas
o6ubamnoreka. Karamoru

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

denepanpHOE roCyJAapCTBEHHOE
OroxeTHOE yupexaeHue «DenepanbHbIit
WHCTUTYT MIPOMBIIIEHHON

URL.: http://www1.fips.ru/

Nudopmanmonnas cucrema - EguHoe
OKHO JOCTyNa K HMH(OPMAIIMOHHBIM

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

[TouckoBas cucrtema Axamemus Google
(Google Scholar)

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

Hanuonanbuas
MH(pOPMAIITMOHHO-aHATUTUYECKAS
cucteMma — Poccuiickuii HHAGKC HAyIHOTO

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

3J‘ICKTpOHHa$I 6a3a HepI/IOI[I/IquKI/IX
n3naaui East View Information Services,

https://dlib.eastview.com/

9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIITIHHBI (MOTYJIs1)

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




YyeOHast ayauTopusi Ui TPOBEICHUS JICKIMOHHBIX U TPAKTHYECKUX 3aHATUI
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 M 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

maANhaTANIINTA NANNYUTARATITAT



IIpunoxenne 1
YueOHo-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM Pa00ThI CTYI€HTOB.
Ilepeuenv 6onpocos 0 camocmoamenvHou padbomel 00yUaAIOUWUXCSL
Tema 1.1.
1. Ha3zHaueHue u CTpyKTypa CUCTEM TEIUIOCHA0KEHUS TIPOM. TIPEATIPUATHH.
2. Knaccugukanus cucteM Ter10CHa0KeHUsL.
3. Temnmodukanys, OCHOBHbIE IPUHLIUIBI ¢ peann3anuu. TOL] — kak BbICIIasi CTYIIEHb Pa3BUTHA
LEHTPAJIM30BaHHOT'O TEIUIOCHA0KEHUSI.
Tema 1.2.
1. TerutoBast Harpy3Ka M TEIUIOBOE MOTPEOIICHHE.
2. MetoibI onpenienieHust HIOTPEOHOCTH MPOM. TOTPeOUTENeH B mape U ropsiueit Boje.
3. Y iesbHBIE TEMJIOBbIE XapaKTEPUCTUKH 3JaHUN. BHYTpeHHsIsl pacueTHas TeMiepaTypa Bo3ayXa.
Pacuernass TemmepaTypa Hapy)XHOI'O BO3/4yXa J[JIsi IPOEKTUPOBAHMSI CHCTEM OTOIUIEHUS U
BEHTHJIALMH.
7. Pacuet moTpeOHOCTH B TEIUIOBOW SHEPTUU 1O YKPYITHEHHBIM ITOKA3aTeIsIM.

Tema 1.3.

Ce3oHHas TemIoBask Harpy3ka. Pacder TeIIoThl Ha OTOIUICHNE U BEHTUIISLHIO.

1. I'pacmk 9acoBBIX Pacxo0B U TpaduK MPOJOHKUTEIEHOCTH TEIUIOBBIX HAIPY30K.
2. Kpyrnoroauynas TerioBas Harpyska, €€ pacder 110 YKpYITHEHHBIM TOKa3aTeIIsIM.
13. I'omoBoii pacxox Teruia. IHTErpanbHbIi Tpaduk.

Tema 2.1.

1. TeruioBbIe ceTH, X Ha3HAYCHHE.

2. IIpoknazaka TemnoBsix cetell. Tpacca u npoduis TEMIONPoOBOAA.

3. Kananpnas, OeckaHalbHasi, MOBEPXHOCTHAs W BO3MYIIHAs MPOKJIAJKH TEIJIOBBIX CETEH.
OcoOble BUJIbI TPOKIIAIOK.

4. 3aBUCHMBbIE U HE3aBUCUMbIE CUCTEMbI IIPUCOEIUHEHUS TOTpeOUTENEH.

5. [TapoBeie cucremsl TeriocHaOxenus. Knaccudukanus no gasneHuro u temneparype. Pacuer
NOTPEOHOCTH Mapa Ha TEXHOJIOTUYECKHE HYKIbL.

6. MeTo/1bl OnpesieNeHnst pacueTHOI0 pacxoja BOJbI U Hapa.

7.3a1a4M ¥ UCXO/IHBIE TaHHBIE I'HIPABIMYECKOr0 pacyera TEeIUIoBbIX ceTell. [IpenBapurenbHblil u
OKOHYATEJIbHBII pacyer.

8. BopasgHble CcHCTEMBI TEIUIOCHAOXKEHUS, OCOOCHHOCTHM WX TMpokianok. [IpemmymiectBa u
HEJ0CTaTKU BOJIbI, KaK TEIJIOHOCUTES.

9. IlpucoeanHenue noTpeduTeNel K MapoBbIM U BOJISTHBIM TETIJIOBBIM CETSIM.

Tema 2.2.

1. OCHOBBI THIPABIUYECKOTO PacyeTa BOJSHBIX TEIUIOBBIX ceTeil. HoMorpaMMHbIit MeTO 1.

2. OmpeneneHne U MOCTPOCHUE ThE30METPUIECKOro rpaduka BOJASHON TEIIOBOM CETH.

3. OcoOeHHOCTH THIPABIMYECKOTO pacyeTa MapoBbIX TETUIOBBIX CETEH.

4. I'mapaBiandecKkuil pacueT KOHIEHCATOIPOBOIOB.

5. Ilagenue naBneHus TEMIIOHOCUTENS 110 OTAEIbHBIM ydyacTKaM ceTd. JInHeliHbIe MoTepU Hamopa.
6. MecTHBIC THIPABIUYECKUE COMPOTUBIEHUS ceTH. [loTepu maBieHUs W HAmopa Ha MECTHBIX
CONPOTHUBIICHUSX.

Tema 2.3.

1. 'mapaBnudeckuil pexuM TEIIOBBIX CeTeH.

Crioco0b! moiepKaHus AaBICHUN B « HEHTPAIIbHBIX » TOUKAX.

2. 'mppaBnudeckast ycToMauBoCTh. Ko GUIMEeHT ruipaBinieckoil yCTOHIHBOCTH.

3. TunpaBnuueckuit ymap u 6opbba ¢ HuM. KoHcTpykTHBHOE oOdopmieHHe OOprObI €
TUAPOYIapaMHu.



4. BbIGOp CCTCBbIX, IOAIIUTOYHBIX U IMOAKAYHMBAIOIINX HACOCOB.

5. CxeMbl ¥ KOHQUTypaIuK TEMIOBbIX ceTel. OCOOEHHOCTH OTOKOPACIIPEAEIIEHHS B KOJIBLIEBBIX
CeTsIX.

6. Onopsl TEIIONPOBOJOB, UX Kiaccuukanus. Bunael onop, ux Ha3HayeHHE, KOHCTPYKLHUHU,
OCHOBBI pacuera.

7. Tepmuueckoe ymHeHHe TpyOonpoBoaoB. KommeHcauus TeMmneparypHbIX YAJIMHEHUH.
OceBble 1 pagualibHbIe KOMIIEHCATOPbI, UX KOMICHCUPYIOIIAs CHOCOOHOCTb.

8. MeTo/1bl peryMpoBaHus OTIIyCKa TeIjla U3 CUCTEM LICHTPAIM30BaHHOTO TEIUIOCHA0XKEHUS.

9. LlenTpanbpHOE peryJIupoBaHie OJHOPOTHON TEIJIOBOM Harpy3ku. I'paduku perynupoBaHusi.
10. M3onsanuoHHasi KOHCTPYKLUS TEIUIONPOBOJIOB, €€ HazHaueHue. Marepuanbl M TEXHOJIOTHUS
HU3TOTOBJICHUA.

Tema 2.4.

1. 3apauu TemIoBOroO pacyera CUCTEM TeIUIOCHa0XeHUs. OCHOBHBIE TEIUIONOTEPH.

2. TeroBoii pacyeT Ha/I3eMHOTO TEILUIOIPOBO/IA.

3. Ocob6eHHOCTH TEMI0BOro pacyeTa 6ecKaHaIbHOIO MOA3€MHOTO TEIUIONPOBO/IA.

4. TemonoTepu M TEIJIOBOM pacyeT KaHAIbHOI'O TEIUIONPOBOAA. JlONMyCTUMBIE TEMJIONOTEPH.
VYcnoBust COBMECTHON IPOKIIAJKU B OHOM KaHaJe.

5. TonmmHAa TETUIOBOM M30JIAINH, €€ d3PPEKTUBHOCTD. TeMIIepaTypHOE MMOJIe TEIIONPOBO/IA.

Tema 2.5.
1. B 4ewm cMmbIca I'MJIpaBINYECKOM yCTONUMBOCTHU TEMJIOBOM ceTH
2. B uewm nposiBnsieTcs TuapaBIMuecKas YCTOHYUBOCTD

3. ITonsTue rUApaBJINYCCKOro yaapa

Tema 3.1.

1. IlpoMbIlUICHHBIE KOTEIbHbIC — Ha3HAYeHHWE, KiIacCH(UKAIMs, paldOHaIbHBIC O00JaCTH
HCIIOJIb30BaHMUS.

2. TeroBbIe CXeMbI TPOMBIIIUIEHHBIX KOTEIbHBIX.

Tema 3.2.

1. TerutoBBIE CXEMBI TETIOMOATOTOBUTENBbHOM ycTaHOBKH TIOLI. X ocobeHHOCTH.
2. Termodukanmonnoe odopynoBanue TOLI.

Tema 3.3.
1. [TousgaTHE O TEMIIOBOM HAacoOCe
2. YTuan3annoHHbIe KOTETbHBIE
Tema 3.4.

1. Cxema coBmectHOM paboTsl TOL[ 1 nukoBbIX KOTenbHBIX. KoadduumenTs! Teropukanuu u
nukoBbie kKo urmentsl TOL] u paitona TenaonoTpedaeHus.

2. O6opynoBanue TerioBbix myHkToB. Cxema ['TII.

3. OCoOEHHOCTH IKCIUTyaTallMH TETIJIOBBIX CETEH.

4. @akTopbl, BIHUAIOIIME HAa HAAEKHOCTb, M  CIIOCOOBI TOBBIIICHHS  HAJIEKHOCTU
(GYHKIIMOHUPOBAHUS TEIUIOBBIX CETEH.

KypcoBas pa6ora

Tema kypcoBoii paboTel: Pacuer cucTeMbl TeNJIOCHAGKEHNUS POMBIILIEHHO-KUIOH 30HbI.

1. Pacyer TeruioBoro 6ananca oObeKTa.

2. Pacyer TemioThl MO OTAENBHBIM BHJaM TEIUIONOTPEOIEHUS] — TEXHOJOTHS, OTOIJICHHE,
BEHTWIALINSI, TOPsSiUee BOJOCHAOKEHHE.



3. 'padpyk MpOAOIKUTETLHOCTH TETUIOBOM HArPy3KH.

4. Bp10op ¥ MpoKJIa/iKa TEIJIOBOM CETH.

5. I'mapaBinyeckuil pacdyeT TEIUIOBOM ceTH, BBIOOP HACOCOB.
6. TernioBOi pacyeT TEIIOBOM CETH.

7. I'papuk LeHTpaNbHOTO PEryIMpOBaHUS OTITyCKa TEIUIA.

8. Pacuer TemioBoil cxemMbl HapOBO KOTEIbHOM.

KypcoBas paGoTta BBITOTHAETCS [0 BapHaHTaM U MPECTABISETCA 00yYarOIIUMUCS B IEYaTHOM U
9JIeKTpOHHOM BuJe. llenb BbIMONHEHHs pabOThl — HPUOOPETEHHE CTYIEHTAMU HAaBBIKOB
NPOCKTHUPOBAHUS W OKCIUIyaTallud UEHTPAIM30BAHHBIX CHCTEM TEIUIOCHAOXKEHHS, yMEHUI
II0JIb30BAThCSl CIIPABOYHON M HOPMATHUBHOM JIMTEPATypOH MO TEIUIOHEPIreTHKE, UCIOIb30BaTh
pa3IMyYHble HOMOTPAMMBI JJISl pacyeTa apamMeTpoB U MPOLIECCOB.



[Tpunoxenue 2

7. OueHoYHBbIE CPEACTBA JJIsl MPOBeJIEHUS TPOMEKYTOUHOH aTTecTAlUU
a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMIPOMEKYTOUHON aTTecTAlNM:

Koo
UHOUKAMOP
a

Hnouxamop
00CMUMCEHUS
KOMnemeHyuu

Oyenounvie cpedcmasa

IMK-2 - Cnioco6eH k pa3padoTke NpeaiosKeHuii U BbITNOJHEHUIO padoT M0 MOAePHU3ALMN U PEKOHCTPYKLIHMHN 000PY10BaHUS TEIJIOBBIX ceTel

[1K-2.1

OneHuBaeT ypoBeHb
TEXHUYECKHUX PELICHHM
HaNpaBJIEHHBIX Ha
MOBBILICHHE

3¢ (HEeKTUBHOCTH
paboTel 000pyAOBaHUS
TEIJIOBBIX CETEH

Ilepeuenv KOHMPONBLHBIX BONPOCOE NO MEMAM YHEOHOU NPOSPAMMBL 01 NHOO20MOBKU K IKIAMEHY:
1. Ha3HaueHue u CTpyKTypa CUCTEM TEIUIOCHA0KEHUS POM. IPEATIPHUITUH.
2. Knaccugukanus cucteM Tem10CHA0KEHHS.
3. Temnodukanus, OCHOBHble NpUHIMNBI ee peamu3anuu. TOL[ — kak BeiclIas CTYHNEHb pPa3BUTHSA
LEHTPAIN30BAaHHOTO TEIUIOCHA0KEHUSI.
4. TerutoBast Harpy3Ka U TEIIOBOE OTpeOIICHUE.
5. Metoas! onpeaeneHust HOTPeOHOCTH MTPOM. IOTPeOUTENEH B ape U ropsiuei Boje.
6. YnenbHbIE TEIJIOBbIE XapaKTEPUCTUKU 3AaHUNA. BHYTpeHHss1 pacueTHas TeMmIiieparypa Bo3ayxa. PacuerHas
TeMIIepaTypa HapyKHOI'O BO3/1yXa JUUIsl IPOEKTUPOBAHMS CUCTEM OTOIUIEHUS U BEHTUJIALUN.
7. Pacyer moTpeOHOCTH B TEIJIOBOM SHEPTUU MO YKPYIMHEHHBIM IIOKA3aTEIISIM.
8. Ce30HHas TemioBas Harpy3ka. PacueT TenaoTsl Ha OTOIJIEHUE U BEHTWIISALIMIO.
9. I'papuk yacoBBIX pacxo/10B U rpaduK MPOIOJKUTEIBHOCTH TETJIOBBIX HATPY30K.
10. KpyrioroguuHas TemioBasi Harpy3Ka, €€ pacueT 10 YKpYIHEHHBIM [TOKa3aTENsIM.
11. TonoBoii pacxon Temna. MHTerpanbHblil rpaduk.
12. TenmoBeIe ceTH, MX Ha3HAUCHUE.
13. IIpoxmnaaka TernoBsIx ceTeil. Tpacca u mpoduiib TermonpoBoa.
14. KananpHasi, OeckaHaabHasi, IOBEPXHOCTHAS U BO3YLIHAS MPOKIAJIKH TEIUIOBBIX ceTeil. OcoOble BUIbI
MTPOKJIAJ0K.
15. 3aBucuMBIC U HE3aBHCUMBIE CUCTEMBI IPUCOCTUHEHUS IOTPEOUTEICH.
16. [TapoBsie cuctemsl TermocHabxenus. Kiaccudukanus no gaBiaeHuIo U temneparype. Pacuetr morpebHocTu mapaj

Ha TCXHOJIOTUYCCKUC HYKIBI.




Koo Hnouxamop
UHOUKAMOD 00CmudICeHUs Oyenoynvle cpedcmea
a KOMNnemeHyuu

17. Metoapl onpeeneHus pacieTHOIO pacxo/ia BOJIbI U Mapa.

18. 3agaun U UCXOAHBIE JTaHHBIE TMIPABIMYECKOI0 pacyeTa TeIoBbIX ceTeil. [IpeaBapuTenbHbIi 1 OKOHYATEIbHBIN
pacuer.

19. BongHble cucTeMbl TEIIOCHA0XKEHNS, 0COOCHHOCTH UX NPOKiIaaoK. [IpenMyiiecTBa 1 HEIOCTaTKU BOJIbI, KaK
TEIUIOHOCHUTEJIS.

20. IIpucoennnenue norpeduTeneil K mapoBbIM U BOJSTHBIM TEILIOBBIM CETSIM.

21. OCHOBBI THAPABINYECKOrO pacueTa BOASHBIX TEIUIOBBIX ceTeil. HomorpamMMHsbIil MeTon.

22. OnpeiesieHue U NOCTPOEHHE MTbE30METPUUECKOro rpaduka BOASHOMN TEMIOBOM CETH.

23. OcoOeHHOCTH TMIPABINYECKOTO pacueTa MapoBbIX TEIIOBBIX CETEH.

24. I'napaBandecKuil pacyeT KOHAEHCATOIPOBO/IOB.

25. Ilanenue naBiieHUs TEIUIOHOCUTEINS 11O OTAENIbHBIM Y4acTKaM ceTu. JInHeliHble ToTepyu Haropa.

26. MecTHbIe TUApPaBINYECKHE CONPOTUBIECHUS ceTu. [loTepu naBieHus U Harmopa Ha MECTHBIX COIIPOTUBICHUSIX.
27. I'napaBandecKuil pexxuM TEIJIOBbIX CeTell.

CriocoObl noiiepKaHus 1aBJIeHUN B « HEUTPAJIbHBIX » TOUKaX.

28. I'mnpaBnuyeckas ycroiunBocTh. KoapdumeHT rupaBindeckoil yCTOHYUBOCTH.

29. I'mnpasnuyeckuit yaap u 6opr6a ¢ HUM. KoHcTpykTHBHOE 0opMiieHHe GOpHObI ¢ THIPOYyAapaMH.

30. Bb16op ceTeBbIX, MOANMUTOYHBIX U MOAKAUYNBAIOIIMX HACOCOB.

31. Cxembl U KOHQUTYypalluU TEIIOBBIX ceTeid. OCOOEHHOCTH MOTOKOPACIIPEIETICHUS B KOJIBIEBBIX CETSIX.

32. Onopsl TEMIONPOBOIOB, UX KiaccupuKanusi. Buasl onop, ux Ha3HauYe€HUE, KOHCTPYKIIMH, OCHOBBI pacuera.

33. TepMuueckoe yyiMHeHHe TpyoonpoBo1oB. KomneHcanus TemnepaTypHbIX yaauHeHu. OceBble U pauaibHbIE
KOMITEHCATOPBI, UX KOMIIEHCUPYIOIIasi ClIOCOOHOCTb.

34. MeTozp!l peryupoBaHus OTIIYCKa TeIUIa U3 CUCTEM IIEHTPAIM30BAHHOTO TETIOCHAOKEHHUS.

35. LleHTpanbHOE peryIrupoBaHre OJHOPOAHOM TEIUIOBON Harpy3ku. I'paduku peryaupoBaHus.

36. M30m1nOHHAs] KOHCTPYKLIMS TEIUIONPOBOOB, €€ Ha3HaUeHue. MaTtepuaiibl U TEXHOJIOTUS U3TOTOBIICHUS.
37. 3amaun TEIIOBOTO pacyeTa CUCTEM TeIuIoCHa0xeHus1. OCHOBHBIE TEIUIOOTEPH.

38. TemioBoii pacyer HaA3€MHOTO TEIJIOMPOBOIA.




Koo
UHOUKAMOP
a

Hnouxamop
00CMUMCEHUS
KoMnemeHyuu

Oyenoynvle cpedcmea

39. OcOOCHHOCTH TEIUIOBOTO pacueTa 0€CKaHaIbHOTO MOA3EMHOTO TEIIOMPOBOIA.

40. TeruionoTepu U TEIJIOBOM pacueT KaHaJbHOTO TEIUIONPOBOa. [onmycTuMble TeIIONOTepHU. Y CIIOBUS COBMECTHOM]
MPOKJIAJKU B OJHOM KaHaJIe.

41. TommuHa TETUIOBOM M30JISAIHNH, €€ 3PPEKTUBHOCTD. TeMIIepaTypHOE MMOJIe TEIUIONPOBOIA.

42. IIpoMBbIlIUIEHHBIE KOTETbHBIE — Ha3HAUCHUE, KiIacCu(UKAIIHs, pallHOHANIbHbBIE 00JIaCTH UCTIOIb30BaAHUS.
TernoBbie CXeMbI MPOMBIIUIEHHBIX KOTEJIbHBIX.

43. TernoBbie CXeMbI TEILTIONOArOTOBUTENbHON yeTaHoBKU TIOLI. x ocobeHHOCTH.

Tennodukannonnoe odopynosanue TOLI.

44. Cxema coBMecTHOM paboTel TOL[ M NUKOBBIX KOTEeNbHBIX. KOdQpUIMEHTH TemmopuKauu U MHKOBBIE
kod(ppurmentsr TOL] u paiiona TernonoTpedieHus.

45. O6opynoBanue TeroBbx MyHkToB. Cxema ['TII.

46. OcoOEHHOCTH IKCIUTyaTaIlUU TEIJIOBBIX CETEH.

47. @akTophl, BIUSAIOMINE HA HAJASKHOCTb, U CHOCOOBI MOBBIIMICHHUS HAICKHOCTH (YHKIIMOHUPOBAHUS TEIUIOBBIX|
ceTeil.

I1K-2.2

IIpoBomut yyer u
aHaJIn3
TEXHUKO-3KOHOMHYECK
UX TIOKa3aresen
paboThl 000PYIOBAHUS
TEIUIOBBIX CeTeM

Ipumep npaxmuyecrkoco 3a0anus

1. 3AJIAYA. OmpenenuTh TEIUIOBBIE TOTEPU M TMAJEHHUE TEMIEpPaTyphl BOJBI JUIsl OJHOTPYOHOTO
M30JIMPOBAHHOTO TETUIONPOBO/IA JALHETO TETJIOCHAOKEHHS, MTPOIIOKEHHOTO OECKaHAIBHO, MO CIIEIYIOIIUM|
mamHbIM: Oy /dy =920/898 mm; £ =40 km; G = 1000 kr/c; t; =180 °C ; Temneparypa Bosayxa to = 5 °C;
Ous = 80 MM; Ay = 0,12 Br/mrpax ; h = 1,8 Mv; Ayp = 1,8 Br/M rpan. [lng onpeneneHus: TONIINHB]
(UKTUBHOTO CIIOSI TPyHTa KOA((UIMEHT TEMI00TJaud OT MOBEPXHOCTH 3€MJIM K Hapy>KHOMY BO3IYyXY
OpUHATH 0o = 18 BT/MZFpaI[. MecTHBbI€ TEeTIOBbIE TOTEPH yuecTh koadpduiuentom [ =0,2.

2. 3ATIAYA. Paccuutarh TemIieparypy B KOHIIE€ MapoIpoOBO/ia C YYE€TOM TEIJIOBBIX MOTEPh MO JJTHHE.
Temneparypa napa B Hadasie napornpoBoja t1 = 200°C. Pacxox mapa G = 32,5 xr/c.

3. 3AJIAYA. Inuna naponposoaa L = 1500 m. ITonnoe Tepmuueckoe conpotusienue R = 0,85 m-K/Br.
Cpennsisa TermoeMKocTh mapa mpu temneparype t1: Cp = 2400 [x/(xr-K). Temneparypa Hapy>XHOTO BO31yXa)
t0 = 5°C.




0) Ilopsaok MpoBeAeHUsI MPOMEKYTOUHON ATTECTAIUM, OKA3ATeJIM U KPUTEPUU OLleHUBAHUS:

IMoka3aTeiu 1 KPpUTEPUHN OLIEHUBAHMSI KYPCOBO padoThI:

— Ha OLIEHKY «OTJIMYHO» (5 6aoB) — paboTa BBIIIOJHEHA B COOTBETCTBHUH C 33J[aHUEM, 00yUarOIIUICs TOKa3bIBACT BEICOKUI yPOBEHB 3HAHUH HE TOJIBKO
Ha YPOBHE BOCIIPOU3BEICHUS U O0BSICHEHUS NH(OPMALIMU, HO U MHTEIJUICKTYaIbHbIE HABBIKH PEIICHUS MTPOOJIeM U 3a[a4, HaX0XK/ICHUSI YHUKAIIbHBIX
OTBETOB K ITpoOJIeMaM, OILICHKU U BEIHECEHUSI KPUTUUYECKHUX CYXKJICHU;

— Ha OIIEHKY «X0po1uo» (4 6ana) — paboTa BBIINOJIHEHA B COOTBETCTBUU C 33/IaHUEM, O0yJaIOIIHUIiCs MOKa3bIBAET 3HAHUS HE TOJIBKO Ha YPOBHE
BOCITPOM3BENICHUS U OOBSICHEHUSI MH(OPMAIMHU, HO U UHTEJUICKTYyaJIbHBIC HABBIKH PEIICHUs TPOOJIEM U 3aJ1ay, HAXOXKACHUS YHUKAIbHBIX OTBETOB K
npoOaemMam;

— Ha OLICHKY «y/I0BJIETBOPHUTEIbHO» (3 Oasia) — paboTa BHIMOJHEHA B COOTBETCTBUHU C 3a/IaHUEM, O0YUaIOIIUICs TTOKa3bIBAET 3HAHUS HA YPOBHE
BOCIPOU3BE/ICHUS U O0BSICHEHUS WH(OPMALIMU, HHTEJUICKTYaIbHbIE HABBIKH PEIICHUS MPOCTHIX 3a]1aY;

— Ha OLICHKY «HeY/A0BJIEeTBOPUTEJILHO» (2 0ayuia) — 3a7jaHue MPErno1aBaTessi BHIIIOJIHEHO YACTHYHO, B IIPOLIECCE 3aIIUTHI pa0OTHI 00yUYaOIIUNACS
JIOMYCKAaeT CYIIECTBEHHBIE OIIMOKH, HE MOKET MOKa3aTh MHTEJUIEKTYaIbHbIE HABBIKH PEIIeHHUs TOCTABICHHOW 3a/1auH.

— Ha OILICHKY «HeYA0BJIeTBOPUTEJbHO» (1 0amr) — 3aaHue mpeno/iaBaTess BEIIIOJHEHO YaCTHYHO, OO YUAIOIINIICS HE MOKET BOCIIPOU3BECTH U
OOBSICHUTH COIEpKAHKE, HE MOXKET MOKa3aTh MHTEJUIEKTyallbHbIE HABBIKU PEIICHUS TTOCTABJICHHOMN 3aauu.

IMoka3aTeiu M KpUTEPUH OLICHMBAHUSA 32YeTAa:

— Ha OILICHKY «3a4TEeH0» — O0yUJaIOIIHICS JEMOHCTPUPYET OT BBICOKOTO /IO TIOPOTOBOTO YPOBHS CPOPMUPOBAHHOCTH KOMITETEHIIMN:

- BCECTOpPOHHEE, CUCTEMATHUECKOE U IMTyOOKOe 3HaHHEe Y4eOHOro MaTepuania, CBOOOAHO BBIMOIHIET MPAaKTUYECKUE 3a1aHUs, CBOOOIHO ONEepUpyeT
3HAHUAMU, YMCHUAMU, IPUMCHACT UX B CUTyallUAX HOBBIIIEHHON CIIOKHOCTH.

- OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOMYCKAIOTCSA HE3HAYUTENbHbIE OMMOKH, HETOYHOCTH, 3aTPYAHEHUS MIPH aHATUTUYECKUX OTNEPAIINX,
MEPEHOCE 3HAHUH U YMeHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHBIC CUTYyallUH.

- B X0J1€ KOHTPOJIbHBIX MEPOTIPHUATHIA JOMYCKAIOTCS OMIUOKHU, TPOSBISETCS

OTCYTCTBHEC OTACIIBbHBIX 3HaHI/II\/’I, YMeHHﬁ, HaBBIKOB, 06yt1a10u1m71051 HCTIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHNHN 3HAHUAMU U
YMEHUSIMU NIPU UX MEPEHOCE HAa HOBBIE CUTYAIUU.

— Ha OIIEHKY «He3aUTeHO0» — 00yJaroIMiics TEMOHCTPUpPYET 3HaHus He Oosee 20% TeopeTHuecKoro Marepuaa, JOMyCKaeT CYIIeCTBEHHBIE OIIIMOKH, HE
MOJKET TTOKa3aTh MHTEIUICKTYaTbHbIE HABBIKH PEIICHUS MIPOCTHIX 337a4; 00yJaroImuiics He MOXKET MOKa3aTh 3HAHHSI HA YPOBHE BOCIIPOU3BEICHUS U
00BsICHEHNS I/IH(l)OpMaHI/II/I, HC MOXCT IMOKAa3aTh MHTCIJICKTYAJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3aaa4.

IToxazarenu u KPUTEPHH OLICHUBAHUSA IK3aMeHa:



— Ha OICHKY «OTJIUYHO» — CTYJCHT JOJDKCH IMOKa3aTh 0A30BbIC 3HAHMS I10 M3ydaeMOW TUCIIUIUIMHE Ha YPOBHE BOCIPOHU3BEICHUS M OOBSICHCHHUS
nH(OpMaIllNY, TOKA3aTh WHTEIUICKTYyallbHbIC HABBIKH PEIICHHS MPOCTHIX 3a1ad, CBOOOJHOE BJIAJICHWE W TMOHMMAaHHE Marepuala B Mpeaenax
9K3aMEHAIIMOHHOT0 OWJIeTa, a TAK)KE YIIIYOJICHHBIC 3HAHMS 110 M3y4aeMOW JUCIMILINHE, B X0JI¢ OTBETOB Ha JIOTIOJIHUTEIbHBIC BOIPOCHI;

Ha OI_IeHKy «XOpOHlO» — CTYI[CHT JOOJIDKCH I10Ka3aTh 6a3OBbIe 3HAHUA I10 1/13yqaeM0P"1 IOUCLHUIIJINHE Ha ypOBHe BOCHpOI/I3BCIICHI/IH 148 O6’b$ICHCHI/I$I
nH(OpMaIMY, TOKa3aTh HWHTCIICKTYyaJbHbIC HABBIKM PEIICHHUS IPOCTBIX 3ajJay, CBOOOJHOE BIIaJICHUE W IOHMMAaHHWE MaTepuaja B Ipenaesax
9K3aMEHALIMOHHOT0 OMJIETa;

— Ha OIEHKY «YyJIOBJICTBOPUTEIBHO» — CTYICHT JIOJDKCH IOKa3aTh 0a30BbIC 3HAHHUS IO M3y4aeMOU JUCIUILUIMHE HAa YPOBHE BOCIPOU3BEICHUS U
O6”I)$ICH€HI/I$I I/IH(bOpMaHI/II/I, IIOKa3aThb I/IHTCJIJICKTyaJII)HI)IG HABBIKHN pemeHI/m HpOCTI)IX 3aaa4,

— Ha OIICHKY «HCYJIOBJICTBOPUTEIILHO» — CTYACHT HE MOXKET I0Ka3aTh 3HAHHS HA YPOBHE BOCIPOU3BEICHUS U OOBSICHEHHS WH(OPMAIMU, HE MOKET
IIOKa3aThb I/IHTCJIJIGKTyaJIBHBIe HaBBIKHU peHICHI/Iﬂ HpOCTI)IX 3aaa4.



