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1. llesu u 3212494 AU CIUILIHHBI

[{enpto U3yyeHUs JUCIUTUTMHBI SBIISCTCS MMOATOTOBKA 0aKalaBpOB, CIICITUATH3UPYIOIIIXCS
B 00-71aCTH, MPOMBIIIICHHON TEIIJIOOHEPTETHKHU K PEIICHUIO BOIIPOCOB MPOCKTUPOBAHMSI,
AKCILTyaTalliy U COBEPIICHCTBOBAHUS CHCTEM OOECIICUCHUS MPOMIIPEITPUATHI TETUIOTON
napa u ropstaeit Boasl. [Ipy n3moskeHUn JUCITUTUTMHBI PACCMAaTPUBAIOTCS METOBI
BBISIBJICHUS U aHAJIM3a PSKUMHBIX Xa-PAKTEPUCTHK PAOOTHI BCEX 3BEHHEB CUCTEMBI
TEIJIOCHAOKEHUSI, BKITIOYAIOIIUX: — Pa3HOOOpa3HbIE TEIIOMOTPEOIISIFOINE
TEXHOJIOTUYCCKHE U CAHUTAPHO-TUTUCHUYCCKHUE YCTAHOBKH MPEATPUITHIA; — PA3HOTHITHBIC
TETUIOTCHEPHUPYIOIINE YCTAHOBKH; — TTAPOBBIC U BOJSTHBIC TETUIOBIC CETH.

Kparkoe cogepkanue TUCHMIIIMHBI

OcHOBHBIE POOJIEMBI M HAMIPABJICHUS PA3BUTHSI TEXHUKH TEIIIO(PUKALUU U
HEHTPAIM30BAHHOTO TEIMJIOCHAOKEHUSI TPOMBIIIIEHHBIX palOHOB U ropo10B. TermnoBoe
norpednenue. Buael snepronorpednenus. Knaccudukanys tennoBoil Harpy3K.
Ce30HHas U KpymIoroanyHas Harpy3ku. Onpenenesye pacxoaa Teria Ha OTOIIEHUE,
BEHTWJIALINIO, Topsiuee BoJocHaOxeHne. OCHOBHBIE METO/IbI PETYIUPOBAHUS TEIIOBOU
Harpy3ku. LleHTpanbHOE perynupoBaHue OJHOPOIHON U Pa3HOPOAHOM HArpy3oK. Pacuér
TEMIEpaTyp U pacxoaoB TerioHocutens. OOmias XapakTepuCcTHKa HICTOUHUKOB
TETUIOCHAOKEHUS POMBIIIIICHHBIX MPEANPUATUIN U KUIbIX pailoHOB. CXeMbl OTITyCKa
TEeIuIa OT pafoHHBIX KOTenbHbIX U TOLI. PesxxuMbl paboThI TEIIO(UKaIMOHHOTO
o0opynoBanust TOLI. TerioBble cXeMbl MAPOBBIX, BOJOIPEUHBIX, TAPOBOJOTPENHBIX
KOTEJbHBIX. MeTOoAbl pacuéra TEIIOBbIX CXEM KOTEIbHbIX. BbIOOp KOoMMyecTBa U
TUIIOPA3MEPOB KOTIOB. CUCTEMBI LICHTPATIM30BAHHOTO TeIuIocHa0xkeHus. [lapoBbie u
BOJIIHBIE CUCTEMBI, UX CXEMBI, 000pY/I0BaHNE U PEXUMBI paboThl. CocTaB 000pyI0BaHUS U
peXUMBI paboThI crcTeM cOopa U Bo3Bpara KoHjAeHcara norpedureneit. [logroroska
IOAIMTOYHOUN U IUTATEIIbHON BOJBI B KOTECJIBHBIX. YCTAHOBKU I10 IIOJATOTOBKE BOBI IS
OUTaHMsI KOTJIOB U TEIUIOBBIX CETEH, BEIOOP U pacu€T ux. BTopuuHble sHEpreTuuecKue
pecypcehl IPEeAIPUITUIA U BOSMOXKHOCTU UX YTHIIM3ALMU JUIs BBIPAOOTKH Teria JUIs enei
TeruiocHaoxeHus. Vcnonb30BaHne HU3KOOTEHIIMATBHBIX YSHEPTETUYECKUX PECYPCOB.
KonraktHble TermnooOMeHHUKH. CXeMbl U KOH(UTYpaIi COBPEMEHHBIX TEIUIOBBIX CETEH.
[IpuHUMNIBI palIMOHATIBHOM CTPYKTYPBI TEIUIOBBIX ceTel. [ uapaBnnyueckas yCTOMUMBOCTh
Y YIPABISIEMOCTH ceTH. KOHTpOIBbHO-pacpeIennuTenbHbIe yHKTHL. Pe3epBrupoBanne
TerocHabxkeHus1. Cxembl IPUCOETMHEHHs] A0DOHEHTOB K TEIUIOBOM ceTH. [ napaBnuyeckuii
pPacy€T TEIUIOBBIX CETEW. 3aaun THIPaBINYECKOro pacuéra. OnpeneseHue pacxoaoB
CETEBOM BOABI, NOTEPH Haropa. [IopsAnok ruapaBiInueckoro pacy€éra pa3BeTBICHHbBIX
cetell. Pexxum naBieHus, Mbe30MeTpUYECKUil rpaduk TeroBoil cetu. BeiOop cxembl
aboHeHTCcKoro BBoj1a. OCOOEHHOCTH pacuéTa KOHAEHCAToO- U MaponpOBOJIOB.
I'mapaBaudeckuil pexuM cucteM TermocHabxkeHusl. OCHOBHbIE TPEOOBaHUS K
TUJIPaBINYECKOMY PEXHUMY 3aKPBITBIX U OTKPBITBIX CUCTEM TemIoCHaOXKeHHs. MeToibl
pacy€ra ruApaBIMIECKOrO peKUMa CETEN ¢ aBToperyaropamu. Pacuér
IIOTOKOPACIIPENEIICHNS B KOJIBLIEBBIX CETAX U B CETAX, IUTAEMBIX OT HECKOJIBKUX
HMCTOYHHUKOB. BKITFOUeHHE HACOCHBIX moAcTaHmi. OO0pyqoBaHNE TEIJIOBBIX CETEH.
KoHCcTpyKkIMM # TUIIBI TEIIONPOBOAOB. OCHOBHBIE METOBI 3AILUTHI OT KOPPO3UHU.
Ternnon3onsMoHHbBIE MaTepUaNbl U KOHCTPYKIUU. Onopsl TpyOonpoBoaoB. Kommnencarus
TEMIIEPATYPHBIX HAIIPSDHKEHUN. TENI0BOM pacyéT TEIJIOBBIX CETEN. 3a1a4u TEMIOBOTO
pacuéra. JInHelHbIE U MECTHBIE TOTepH Teruia. [lagenne Temneparypsl TEIUIOHOCHTENA 110



JJIMHC ITapoIIpoBoaa. TexXHUKO-IKOHOMHUYECKHE MpCAIIOCBIIIKU IOJIA BI)I60pa
TGHJIOI/IBOJISILII/IOHHOﬁ KOHCTPYKIHH U TOJIIHHBI TEILIOBOM HN30JIAA1UH.

2. Komnerenuun o0y4yaromerocs, (popMupyemMblie B pe3yJibTare 0CBOCHHA

AUCIHUIIINHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xommieTeHIInn)

[Inanupyemblie pe3yabTaThbl
00ydYeHHUs 10 AUCITUTUTHHE

[TK-2 criocoben k pa3paboTke cxeM pa3MemIeHUs
00BEKTOB MPOo(deCcCHOHATHHON AESITETFHOCTH U UX
OKCIITyaTallui B COOTBETCTBHU C TEXHOJIOTHEN
MIPOU3BOJICTBA

3HaeT: 000py0BaHNE KOTEIbHBIX U TEIUIOBBIX CeTel
YMEEeT: pacCYUTBIBATH TEIJIOBBIE CXEMbI KOTEJIBHBIX
MMeeT npakTU4eCKUil OMbIT: BBIOOpAa OCHOBHOTO U
BCIIOMOTaTeIbHOT0 000PYIOBAHUS KOTEIBHBIX

3. Mecto nucuuninnbl B ctpykrype OII BO

[TepeueHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT y4eOHOTrO IIaHa

[lepedeHs MOCIETYONUX AUCITUTLTAH,
BUJIOB paboT

1.®.02 TemnoBbi€ MEKTPUIECKHUE CTAHIIHH,

1.®.04 Bompockl pacdyeTa 3KOJIOTHIECKUX BHIOPOCOB
1 BEIOOpA JBIMOBBIX TPYO,

1.®.06 [Taporeneparopsl U KOTE€JIbHbIE YCTAHOBKH
[POMBILUIEHHBIX pennpustiii u TOC,

1.0.05 Harserarenau ¥ TEIIIOHOCUTENH,

1.®0.08 [TapoBsie TypOMHBI TETIIIOBBIX
PIIEKTPOCTAHIIUM

He npenycmorpensl

TpC6OBaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUWAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.®.04 Bonpockl pacuera 3KOJIOIMUECKUX BEIOPOCOB
1 BBIOOpA JBIMOBBIX TPYO

3HaeT: BUJbl TEIUIOHOCUTETENEHN U
SHEProHOCUTeNIel YMeeT: pa3padbarbiBaTh CUCTEMBI
pacnpezeneHus 3Heprosocureneii meer
MPAKTUYECKHUM OIBIT: pacyeTa CUCTEM IIPOU3BO/ICTBA
W pacIpeieleHHs SHEPTOHOCUTEIIEH

1.90.08 [TapoBsie TypOMHBI TETIIIOBBIX
PIIEKTPOCTAHIIUMA

3HaeT: MPUHLIUI PabOTHI MapOBOM TYPOUHBI YMEET:
KJIacCU(UIMPOBATH TTAPOBBIE TYPOUHBI MO UX
Ha3zHaueHuto ViMeeT mpakTUYeCKUid OTIbIT:
TEIJIOBOTO pacueTa perylupyolen CTyleH!
MapoBOil TypOUHBI

1.®.06 ITaporeneparopsl U KOTEIbHBIE YCTAHOBKH
[IPOMBILUIEHHBIX Hpennpustuii u TOC

3HaeT: npaBuila TEXHOJIOTMYECKON JUCIUIUIMHBI IPU
DKCIUTyaTalluu 00bEKTOB MPO(EeCCHOHAIBHON
NeSITeIbHOCTH YMEET: pa3padarblBaTh CXEMBI
pa3mereHust 00bEKTOB MpodeccrnoHaIbHON
NeSITEIbHOCTH B COOTBETCTBUU C TEXHOJIOTHEN
IpOU3BOACTBA IMeeT NpakTUYECKUN OIIBIT: B
COOJIIOIEHUH ITPABUIT TEXHOJIOTUYECKOM
TTMCHUTUIMHBI IPU SKCIITyaTallud 0OBEKTOB
npoQeCCHOHAILHON AEATEIbHOCTH

1.®0.05 Haruerareau U TEIUIOHOCUTEIIH

3HaeT: BUbI HATHETATEJIEH YMEET: paCCUUThIBATh
KOJIMYECTBO TEIUIOHOCUTEIS MIMeeT npakTuyeckui

OIIBIT. IMIOCTPOCHHUA TEXHOJIOTMYCCKUX CXEM




noTpeOICHMS TeITIOHOCUTENeH

1.®.02 TemnnoBble 37EKTPUUECKHE CTAHIIUU

3HaeT: OCHOBHOE M BCIIOMOT'aTEJIbHOE
obopynoBanue TOC YMmeer: pa3pabaTsiBaTh CXEMBbI
TOC MMeeT npakTUUECKHM ONBIT: B pacyeTax
TETIJIOBBIX CXEM YHEProOJIOKOB

4. O0bém 1 BUABI YUeOHOH Pa0dOTHI

OO6mmast TpyaA0€eMKOCTh JUCHUILUIMHBI COCTABIAET 6 3.€., 216 4., 39,5 4. KOHTaKTHOM

paboTHhI

Pacnpenenenue o cemectpam

Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
9

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 216 216
AyoumopHhvie 3auamusi: 24 24

Jlexuuu (JI) 12 12

[IpakTuueckue 3aHATUS, CEMUHAPBI U (WJIN) IPYTHE BUJIbI 2 2
ayauTopHbIX 3aHaTuil (I13)

JlabGopatopusbie pabotsl (JIP) 4 4
Camocmosmenvras paboma (CPC) 176,5 176,5

C MPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTHH

KonrtponbHas meponpusarue Nel 4 4

Kontponbnasa meponpusitue Ne2 4 4

KypcoBoii npoekt 152,5 152.5

KonTponbsHas Mmeponpusitre No4 4 4

KonTponsnas meponpusarue Ne5 4 4

DK3aMeH 4 4

KonrtponbpHas meponpusarue Ne3 4 4
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 15,5 15,5

Bun koHTpos (3a4eT, aud.3a4et, IK3aMeH)

sx3ameH, K11

5. Conep:kaHue IMCUUNIMHBI

O0beM ayTUTOPHBIX

3amauu U copepKaHue Kypca.

No 3aHSATHU 110 BUJAM B
HaumeHnoBanue pa3ienoB IUCHUIUIMHBI
pasnena yacax
Bceero [JI|I13 | JIP
OcHOBHBIE TIPOOIEMBI U HAIIPABIICHHUS PA3BUTHS TEXHUKH TETUTO(UKAIINH U
1  |ueHTpanTu30BaHHOTO TETIOCHAOXKEHHSI IPOMBIIIJICHHBIX PAalOHOB U TOPOJOB.| 2 I{1(0

TerutoBoe morpebienue. Buasl snepronorpednenus. Knaccuduxanms
2 |reroBoM Harpy3ku. Ce30HHas M KpyDIOroguyHas Harpy3ku. OnpeneneHue 3 I{1]1
pacxoja Teruia Ha OTOIUIEHUE, BEHTHIISIINIO, Topsyee BOJOCHAOKEHHE.

1 pacXoa0B TCINIOHOCUTCIIA.

OCHOBHBIE METO/IBI PETYJIMPOBAHNUS TEIUIOBOM Harpy3ku. LlenTpansHoe
3 |perynupoBaHUE OMHOPOIHOW U Pa3HOPOAHOM HArpy3ok. Pacuér remneparyp 3 I{1]1

4 |OO6mIast xapaKTepUCTHKA MCTOYHUKOB TEILIOCHAOKEHUS TPOMBIITIICHHBIX 3 1[1]1




MPEIIPUATUN U )KUIIBIX pailoHOB. CXeMBbI OTITyCKa TeIljia OT pallOHHBIX
koTeNbHBIX 1 TOLI. Pexxumbl paboThI TeTTO(UKAIITMOHHOTO 000PYI0BaHHUS
TOLI. TernoBble cXeMbl TApOBBIX, BOAOTPENHBIX, TAPOBOAOIPEHHBIX
KOTEJIbHBIX. MeTo/bl pacuyéTa TEeMIOBBIX CXEM KOTENIbHbIX. BEIOOD
KOJIMYECTBA U TUIIOPa3MEPOB KOTIIOB.

CucTeMsbl LIEHTPAIM30BaHHOTO TeriocHadxeHus. [lapoBbie U BossiHBIE
CHUCTEMBI, UX CXEMbI, 000pyI0BaHNE U peXUMBI paboTsl. CocTaB
000pyIOBaHUS M PEKUMBI pabOTHI CUCTEM cOOpa U BO3BpaTa KOHIECHCATa
notrpeduTenei.

[Toarorosxa mOAMUTOYHOM U IMUTATEILHON BOJILI B KOTEIBHBIX. YCTAHOBKH
MO MOJTOTOBKE BOJIBI JIJIsl MUTAHUS KOTJIOB U TEIUIOBBIX CETEi, BEIOOD U
pacy€r ux.

BTopu4HbIE YHEPreTUYECKUE PECYPCHI NPEATPUATHI U BO3MOKHOCTH UX
YTUIM3ALMU 715 BBIpaOOTKHU Teria JUIsl Liesel TenI0CHA0KEeH .
lcrionb30BaHNE HU3KOIIOTEHIIUAIBHBIX YHEPTETUYECKUX PECYPCOB.
KoHTaKTHbIE TEIII0OOMEHHUKH.

Cxembl 1 KOH(UTYpaIIUA COBPEMEHHBIX TETUTOBBIX ceTel. [IpuHInIIbI
palMOHAIBLHOM CTPYKTYpPBI TEILUIOBBIX ceTel. [ uapasinnueckas
YCTOMYMBOCTD U YIIPABISIEMOCTh C€TU. KOHTpOJIBHO-pacpeeaInuTeNbHbIE
NYHKTHL. Pe3epBupoBanue TerocHadxeHus. CxeMbl IPUCOSANHEHHS
aOOHEHTOB K TEIUIOBOI CETH.

['MapaBnrueckuil pacu€T TEIUIOBBIX CETEH. 3a1a4u THAPABINYECKOTO
pacuéra. OnpeneneHue pacxo0B CETEBOM BOJbI, NOTEPH Hamopa. [lopsaok
TUAPABINYECKOTO pacuéTa pa3BeTBICHHBIX CETe. Pexxum naBieHus,
Mbe30MeTpUUYeCKuil rpaduk TEroBoi ceTu. BeiOop cxeMbl aOOHEHTCKOTO
BBOs1a. OCOOEHHOCTH pacyéTa KOHAEHCATO- U MapONpPOBOJIOB.

10

['mapaBauecKuil pexuM cucTeM TeriocHaokeHus. OCHOBHBIE TpeOOBaHUS
K THIPaBIMYECKOMY PEKUMY 3aKPBITBIX U OTKPBITBIX CUCTEM
TeIIocHaOkeHus. MeTopl pacuéra ruJpaBIuvyeCcKoOro pexuma ceTen ¢
aBTOpEryiIsTOpamMu. Pacu€r morokopacnpeneneHus B KOJIbLEBBIX CETAX U B
CEeTSX, MUTAEMBIX OT HECKOJIBKUX UCTOYHUKOB. BKITIOUeHNE HaCOCHBIX
[TOICTAHLIUN.

11

O6opynoBaHue TEIIOBbIX ceTei. KOHCTpYKIMK M THIIBI TEMIIONPOBOIOB.
OCHOBHBIE METO/IBI 3AIUTHI OT KOPPO3uH. Ternon3onauroHHbIE MaTepraIbl
U KoHCTpyKuuu. Onopsl TpyOonpoBoioB. KomneHcanus TeMeparypHbIX
HaIPSOHKCHUH.

12

TennoBoii pacd€T TEIUIOBBIX ceTel. 3aauu TEMI0BOro pacuéra. JInnelHele
1 MECTHBIE IoTepH Teruia. [lagenne TeMneparypsl TEIUIOHOCUTENS 1O JUTMHE
naponpoBoia. TeXHUKO-3KOHOMUYECKHE MPEOCHIUTKU IS BBIOOpa
TEIUION30JIALIMOHHON KOHCTPYKIIMH U TOJNIIUHBI TEIUIOBOM M30JISIUH.

5.1. Jlekuun

Ne
JIEKIIAHA

No
paznena

HanmenoBanue uim KpaTKOC COACPIKAHUC JICKIIMOHHOTO 3aHATHUA

Koi-Bo
JacoB

1

1 3agauu U cofep)kaHue Kypca

2,3

TemoBoe norpediieHne

4

MeTo/bl perynupoBaHus

5

M cTouyHUKH TeIoCcHa0KEHNS

6,7,8

LleHTpanr30BaHHOE TEIUIOCHAOKEHUE

Boomnoaroroska

10,11

Bropuunble sHEPropecypcsl

12

el RN Ko\ RO, i (NN QUS T |l \O)

CXeMBbI TEILIOBBIX CeTel

bt | o | | = | | | —




13 9 ['napaBiueckuil pacuer ceTeu 1
14 10 [TwapaBnuyeckuil pesxum 1
15 11 |O0GopynoBaHUE TEMJIOBBIX CeTeH 1
16 12 [TemsoBo# pacyet cereit 1

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Koi-Bo
sansTHs [pasiena HanmeHnoBaHMe niM KpaTkoe coJepKaHue MPaKTUYECKOTO 3aHATHS, CEMUHapa 4ACOB
1 1 |Temnodukarus paifoHOB ropoja 1
2,34 2 |TerutoBoe moTpeOieHHe 1
5,6 3 [PerynupoBaHue 1
7 4  [Pacuer 1o XapaKTepUCTUKAM KOTJIOB 1
8 5 |Cuctembl TEII0CHAOKEHUS 1
9 6 |(Bomomonroroska 1
10 7  |BTOpuuHBIE 3HEPropecypchl 1
11 8  |Cxemsnl cereit 1
12 9  [lunppaBnnyeckuii pacyeT 0
13,14,15| 10 |luapaBavyecKuil pexxum 0
16 11  |O6opynoBaHHE TEIJIOBBIX CETEH 0
16 12 |TeruoBou pacuer 0
5.3. JIaboparopHbie padoThI
Ne Ne . Kom-Bo
sansis | pasiena HaumeHoBaHMe WK KpaTKoe cofiepkaHue J1abopaTopHoi paboThI HACOB
1,2 2 TerutoBoe motTpediieHne 1
3 3 MeTobl perynpoBaHus 1
4 4 TennoBble CXeMbl KOTEIBHBIX 1
5,6,7 9 ['unpaBnuueckuii pacuer 1
8 12 |TemoBoii pacueT 0
5.4. CamocrosiTesqibHasi padoTa CTyIeHTA
Beinonnenne CPC
Crucoxk nureparypsl (¢ ykazaHUEM Kon-
[Moneun CPC pas3zernos, miaB, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc JacoB
Coxkonos, E. f. Tenmodukanus u TerioBbIe
cetn TekcT YueO. 17151 By30B 110
KontponbsHas meponpusitue Nel crieit."IIpom. Ternosnepreruka”. - 5-e u3m., 9 4
nepepad. - M.: Dueprouszaar, 1982. - 360 c.
WJl., TaBbl 4-8, cTp.26-148
Coxornos, E. f. Ternodukaius 1 TeraoBbe
cetu TekcT YueO. 1711 By30B 110
KonTponpHas meponpustre No2 cnen."[Ipom. Terosnepreruka". - 5-e usn., 9 4
nepepad. - M.: Dueprousaar, 1982. - 360 c.
WJl., TaBbl 4-8, cTp.26-148
Coxornos, E. f. Tennogpukaius 1 TemnaoBbe
KypcoBoii npoekr cetu TekcT YueO. 1711 By30B 110 9 152,5
creil."[Ipom. TeriosHepreruka'. - 5-e usm.,




nepepad. - M.: Dueprousaar, 1982. - 360 c.
WJl., TaBbl 4-8, cTp.26-148

Coxoros, E. f. Ternodukaius 1 TeraoBbe
cetu TekcT YueO. 17151 By30B 110
KouTtponbHasa meponpustue Ned criett."[Ipom. Termnosnepreruka”. - 5-€ u3m., 9 4
nepepad. - M.: Dueprousaar, 1982. - 360 c.
WJl., TaBbl 4-8, cTp.26-148

Coxoinos, E. f. Termnodpukaius 1 TemnaoBbe
cetd Texct Yueb. 11st By30B 1O
KonrtponbHas meponpustue Ne5 cnerl."[Ipom. TernosnepreTuka'. - 5-e usn., 9 4
nepepad. - M.: Dueprousaar, 1982. - 360 c.
Wi1., taBbl 4-8, cTp.26-148

Coxonos, E. S. Terumodukanys u TerioBbie
cetu TekcT YueO. a1 By30B IO

DJK3aMeH creil."[Ipom. Terosnepreruka". - 5-e usm., 9 4
nepepad. - M.: Dueprousaar, 1982. - 360 c.
WJ1., taBbl 4-8, cTp.26-148

Coxonos, E. S. Teruopukanys u TerioBbie
cetu TekcT YueO. a1 By30B IO
KonrtponbHas meponpusarue Ne3 cnen."[Ipom. TernosnepreTuka'. - 5- usn., 9 4
nepepad. - M.: Dueprousaar, 1982. - 360 c.
Wi1., taBbl 4-8, cTp.26-148

6. Texymnii KOHTPOJIb YCIIEBAE€MOCTH, POMEKYTOYHASI ATTECTALNUSA

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaJTbHO-PEUTHHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEILHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabubie meponpusitusa (KM)

Haszpanue Y-

Ne | Ce- Bug Makc. TLIBA-

KOHTpOJIbHOTO|Bec [Topsanox HaunciieHus 6aII0B

KM|mecTp| KOHTpOis Oamn eTCs B
MEPOIPUITHS A

[IMCbMEHHBINM OIIPOC OCYLIECTBIAETCS Ha
MOCJIETHEM 3aHATHH U3y4aeMOro pasjena.
CryneHTy 3a1a10Tcsl 3 Bolpoca U3 ClMcKa
KOHTPOJIBHBIX BOIIPOCOB.

Bpewmsi, oTBeIeHHOE Ha ONpoc -15 MUHYT.
[Tpu onleHHBaHUU PE3YyTHTATOB
MEPONPUSITUS UCIIOIB3YETCsI OaIIbHO-
pPEUTHHIOBasE CUCTEMA OI[CHUBAHMUS
IIpome- KonTponbHoe [Pe3yABTaTOB YUEOHOU e TEIIEHOCTH

1 9 XKyTouHasi |MeporpusaTtue| 1 | 6 |oOydarommxcs (yTBepKIAeHA MPUKa30M HK3aMEH
aTTecTanus Nel pektopa ot 24.05.2019 . Ne 179).
[IpaBWIIBHBIN OTBET HA BOMPOC
COOTBETCTBYET 2 Oajuiam.

YacTUYHO IPABUIIBHBIA OTBET
COOTBETCTBYET | Oasty.

HenpaBuiibHbBINM OTBET Ha BOITPOC
cootBeTcTBYET () OaIoB.

MakcuManbHOE KOJTUYECTBO OaIoB — 6.
Becosoii koahurpienT meporpustus — 1.




Texymumii
KOHTPOJIb

KontponsHoe
MEPOIPUITHE
Ne2

[I1CcbMEHHBIN OIIPOC OCYIIECTBIAETCS Ha

CryneHTy 3a1ai0Tcst 3 Bolpoca U3 CIMcKa
KOHTPOJIBHBIX BOIIPOCOB.

Bpewmsi, oTBeIeHHOE Ha OMpocC -15 MUHYT.
[Tpu onleHNBaHUU PE3YyIHTATOB
MEPOTPHUATHS UCTIONb3yeTCs OaTbHO-
[PEUTHHIOBAsI CHCTEMA OLIEHUBAHUS
[PEe3yNbTaToOB YUeOHOH e TeNbHOCTH
oOydarormuxcs (yTBepKeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
[IpaBWIIBHBIN OTBET HA BONPOC
COOTBETCTBYET 2 OaJlam.

HacTU4HO MPaBWIbHBIN OTBET
COOTBETCTBYET 1 Oay.

HenpaBuiibHbINM OTBET Ha BOITPOC
cootBeTcTBYET () OaIoB.
MakcuManbHOE KOJTUYECTBO OaioB — 6.

MOCICAHEM 3aHATHHU U3y4aCMOI'0 pasaciia.

Becosoii koa¢urpienT meporpustus — 1.

OK3aMCH

Texymuit
KOHTPOJIb

KontponpsHOE
MEPOIPUATHE

Ne3

[IcEMEHHBIN OIIPOC OCYHICCTBIISICTCA Ha

CryneHTy 3a1ar0Tcst 3 Bolpoca U3 CIMcKa
KOHTPOJIHBIX BOIIPOCOB.

Bpewmsi, oTBeZIcHHOE Ha o1poc -15 MUHYT.
[Ipu oLileHUBaHUM PE3yIBTATOB
MEPONPHUATHS UCTIONb3yeTCs OaJIbHO-
PEUTHHIOBAasI CUCTEMA OLIEHUBAHUS
[PEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBepKaeHa MPUKa30M
pexTopa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC
COOTBETCTBYET 2 Oaiam.

HacTU4HO MTpaBUIIBHBIN OTBET
cooTBeTCTBYET 1 Oamy.

HenpaBuibHBIN OTBET HAa BOIIPOC
coorBeTcTBYeT () OaIOB.
MaxkcrMaabHOE KOJIM4ecTBO 0aioB — 6.

MMOCJICAHEM 3aHATHH U3y4acMOTI'0o pasaciia.

Becosoii koa¢urrienT meporpustus — 1.

DK3aMCH

Texymumii
KOHTPOJIb

KontponsHoE
MEPOIPUITHE
Neq

[IceMEHHBIH OIIPOC OCYHICCTBIIAICTCA Ha

CryneHTy 3a1ar0Tcs 3 BoIpoca U3 CIIMCcKa
KOHTPOJIbHBIX BOIIPOCOB.

Bpewms, oTBeficHHOE Ha onpoc -15 MUHYT.
[Ipu orleHUBaHUM PE3yabTATOB
MEpPONPHUATHS UCTIONb3yeTCs OaJIbHO-
[PEUTHHIOBAasI CHCTEMA OLIEHUBAHUS
PE3yJIbTaTOB yUeOHOH NesTeTbHOCTH
oOyuaromuxcs (yTBepKaeHa MPUKa30M
pextopa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC
COOTBETCTBYET 2 Oajiam.

HacTU4HO ITpaBUIIBHBIN OTBET
cOOTBETCTBYET 1 Oamy.

HenpaBuibHBIN OTBET HA BOIIPOC
coorBeTcTBYeT () OaIOB.
MaxkcuManabHOE KOJIM4ecTBO 0ajuioB — 6.

MOCJICAHEM 3aHATHU U3y4aCMOTr'0 pasaciia.

OK3aMCH




Becosoii koa¢urpienT meporpustus — 1.

Texymuit
KOHTPOJIb

KontponpHOE
MEPOIPUATHE

No5

[IrcEMEHHBIN ONPOC OCYIIECTBIIAETCS Ha
[MOCJIETHEM 3aHATUH U3y4aeMOoro pasjena.
CryneHTy 3a1ar0Tcs 3 Bolpoca U3 CIMcKa
KOHTPOJIHBIX BOIIPOCOB.

BpewMsi, oTBeZIcHHOE Ha O1poc -15 MUHYT.
[Ipu orileHUBaHUM PE3yIBTATOB
MEpONPHUATHS UCTIONb3yeTCs OaJIbHO-
PEUTHHIOBasI CCTEMA OLIEHUBAHUS
[PEe3yNbTaToOB yUeOHOH e TeNbHOCTH
oOydaromuxcs (yTBepKaeHa MPUKa30M
pekropa ot 24.05.2019 . Ne 179).
[[paBUIIBHBIN OTBET HA BOIIPOC
COOTBETCTBYET 2 Oaiam.

HacTU4HO MTpaBUIIBHBIN OTBET
cooTBeTCTBYET 1 Oamy.

HenpaBribHBIN OTBET HAa BOIIPOC
cootBeTcTBYeT () OaIOB.

MakcuMaabHOE KOJTU4eCTBO OaioB — 6.
Becopoii koadurrienT meporpustus — 1.

DK3aMCH

Kypcosas
paboTa/mpoexT

Kypcosas
pabota

TexHnueckoe 3aaHne BBIIAETCA B IEPBYIO
HEJZIEeII0 ceMecTpa. 3a JIBE€ HeeIu /10
OKOHYaHHS CEMECTPA CTYAEHT
IEMOHCTPHUPYET U CAAET MPETO1aBaTelIo
[IPOrpaMMHBIN POAYKT. B mponecce
NIEMOHCTpAIMK TPOrPAMMHOTIO MPOIYKTa
[IPOBEPSIETCS: COOTBETCTBHUE ITPOIPAMMBbI
TEXHUYECKOMY 33/1aHHUIO;
paboTOCTIOCOOHOCTh B Pa3IMUHBIX
pexumax. [IpenonaBarens BbICTaBIsAET
[IPEIBAPUTEIBHYIO OLEHKY U JOITyCKAEeT
CTyZIeHTa K 3aiuTe. B nocienHow0 Heaento
ceMmecTpa npoBoautc 3amura KP. Ha
3allUTy CTYAEHT IpeaocTaBiser: 1.
Pa3BepHyTOE TEXHUYECKOE 3a/laHuE. 2.
[IporpaMMHBIil TPOIYKT. 3.
[losicaurenpHyo 3anucky Ha 20-25
CTpaHULIAX B OTIIEYaTaHHOM BHJIE,
COZIEpOKalIyIO ONHMCAaHUE Pa3pabOTKU U
COOTBETCTBYIOILUE WLTIOCTPALIUU. 4.
[IporpaMMHYI0 JOKYMEHTALMIO, YKa3aHHYIO
B pa3-nene « TpeboBaHus K MPOrpaMMHOI
TOKYMEHTALMN» TEXHUYECKOTO 3aJaHusl.
3aiuTa KypcoBoi paOOThI BBIIIOJIHSAETCS B
KOMHUCCHUH, COCTOALIEH HE MEHEE, UEM U3
NByX mpenojasareneil. Ha 3ammure cTyaeHT
KOpOTKO (3-5 MUH.) AOKIaAbIBAET 00
OCHOBHBIX ITPOEKTHBIX PEIICHUSX,
NPUHATHIX B IpoIiecce pa3paboTKy, U
OTBEYAET Ha BONPOCH] WIEHOB KOMUCCHH.
[Ipu oLleHUBaHUM PE3yIBTATOB
MEPONPUSITUS UCTIOIB3YETCsI OaNIbHO-
PEUTUHIOBask CUCTEMA OLICHUBAHMSI
[pe3yabTaToB yueOHOM NesSTeIbHOCTU
oOyuaronuxcs (yTBepKJIeHa IPUKa30M

exropa ot 24.05.2019 . Ne 179)

Kyp-
COBBIE
MPOEKTHI




[Tokazarenu oneHuBanus: — COOTBETCTBHE
TEXHUYECKOMY 3aJaHMI0: 3 6asia — MoJIHoe
COOTBETCTBUE TEXHUYECKOMY 3aJIaHUIO,
paboTOCIIOCOOHOCTH BO BCEX PEKUMax 2
OaJiia — IOJTHOE COOTBETCTBUE
TEXHUYECKOMY 33/1aHHUIO,
PaboOTOCTIOCOOHOCTH B TIOAABIISIONIEM
OOJBIITMHCTBE PEXXUMOB 1 Oaut — He MOJTHOE
COOTBETCTBUE TEXHUYECKOMY 3aJIaHUIO,
paboTOCIIOCOOHOCTH TOIBKO B YACTH
pexnMoB () 0aioB — HE COOTBETCTBHE
TEXHUYECKOMY
3a/1aH1I0,HEPAOOTOCIIOCOOHOCTH HITU
paboTOCIIOCOOHOCTH TOMB-KO B MAJIOH YacTH
pexXUMOB — KaueCcTBO MOSCHUTEIBHOMN
3anucku: 3 6aia — NOsSICHUTENbHAS 3aIicKa
UMEET JIOTUIHOE, TIOCIIE0BATEIbHOE
U3JI0KEHHE MaTepuaa ¢
COOTBETCTBYIOIIIUMU BBIBOJIAMU U
000CHOBAHHBIMH MOJIOKEHUAMH 2 Oania —
MOSICHUTEIbHAS 3aIMCKAa UMEET TPAaMOTHO
M3JI0KEHHYIO TEOPETUUECKYIO ITIaBy, B HE
MPECTaB-JICHBI JOCTATOYHO MOIPOOHBIN
aHaAJIU3 U KPUTUUECKUH pa3oop
[MPAKTUYECKON JEATEIIbHOCTH,
MoCJIeZI0BaTEIbHOE U3JI0KEHNE MaTepuraa ¢
COOTBETCTBYIOIIUMU BBI-BOJIAMH, OTHAKO C
HE BIIOJIHE 000CHOBAaHHBIMU MOJIOKEHUSIMH
1 Gan — mosiCHUTENTbHAS 3aIUCKa IMEET
TEOPETUUECKYIO [IaBy, Oa3upyeTcs Ha
MPAKTHYECKOM MaTepuase, HO IMEeT
MOBEPXHOCTHBIN aHAJIN3, B HEW
MPOCMAaTPUBAETCS HEMOCIIEOBATEIHHOCTD
U3JI0KEHHSI MaTepuara, peiCcTaBIeHbI
HE00OCHOBaHHBIE MONIokeHus 0 6a —
MOSICHUTENbHAS 3alliCKa HE UMEET aHaju3a,
HE OTBEYaeT TPEOOBAHMSIM, U3II0KEHHBIM B
METOAMYECKHX peKoMeHaauusax kadeapsl. B
paboTe HeT BBIBOJOB TUOO OHU HOCST
NeKJIapaTUBHBIN XapakTep. — 3alura
KypcoBoii paboThl: 3 Oaia — Ipu 3aIuTe
CTYZIEHT MOKa3bIBaeT NIIyOOKOE 3HAHUE
BOTIPOCOB T€MBI, CBOOOHO OIIEPUPYET
TaHHBIMU MCCIIEZIOBAHMUS, BHOCHUT
000CHOBAHHBIE MPETIOKEHUS, JIETKO
OTBEYAET Ha MIOCTABIIEHHBIE BOIIPOCHI 2
OaJiia — IpuU 3alUTe CTYACHT MTOKA3bIBACT
3HAHHUE BOMPOCOB TEMBI, ONIEPUPYET
TaHHBIMU UCCIIEIOBAHMUS, BHOCHUT
peIOKEeHUs TI0 TeMe HcclieioBaHus, 0e3
0COOBIX 3aTPyJHCHHI OTBEYAET HA
MOCTaBJIEHHBIE BONPOCHI 1 6amit — npu
3aIUTE CTYJCHT MPOSBISET HEYBEPEHHOCTD,
MoKa3bIBaeT c1ab0e 3HaHUE BOIIPOCOB TEMBI,
HE BCET/Ia JaeT UCUYEPITBIBAIOIINE
apryMEeHTHPOBAaHHBIE OTBETHI Ha 3a/1aHHBIE




Borpockl 0 0aIOB — MPH 3aLUTE CTYACHT
3aTPyIHSAETCS OTBEYATh Ha MOCTABJICHHBIC
BOTIPOCHI T10 €€ TeME, HE 3HAET TEOPUHU
BOTIPOCA, IMPH OTBETE JIOIyCKAET
CYIIIECTBEHHBIC OMUOKH MakcuMabHOe
KOJIMYECTBO 0ayljioB — 9.

[[CEMEHHBIN OMPOC OCYHIECTBISAETCS HA
MOCJIEHEM 3aHATHH U3y4aeMOro pasjena.
CryneHTy 3aaaroTcs 3 BOIpOCca U3 CIUCKa
KOHTPOJIBHBIX BOIIPOCOB.
Bpewms, otBeieHHOE Ha onpoc -60 MUHYT.
[Ipu olieHMBaHUU PE3yNBTATOB
MEPOIIPHUATHS UCIIONIb3yeTCs OauIbHO-
[PEUTHUHIOBAs CCTEMa OLIEHUBAHUS
[pe3yabTaTOB y4eOHOM NesSTEIbHOCTH
KOHTPOJTH OKk3ameH 1 6 |oOyuaronmxcs (YTBEpKA€HA MPUKA30M DK3aMeH
pekTopa ot 24.05.2019 . Ne 179).
[IpaBUIIBHBIN OTBET HA BOIIPOC
COOTBETCTBYET 2 Oajuiam.
HacTUYHO MPaBUWIBHBIN OTBET
COOTBETCTBYET | Oasmty.
HenpaBuiibHbINM OTBET Ha BOIIPOC
cootBeTcTBYET () OamIoB.
MakcruManbHOE KOTUYEeCTBO OAIoB — 0.
Becosoii ko dunment meponpustus — 1.

Texymmii

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MPOMEXXYTOYHOM TIporeaypa MpOBeICHNS Kpurepun
’ ! P YPEIP OLICHUBAHHUS
aTTecTaluu

KoHTponbHBIE MEPONIPUATHS IPOMEKYTOUHON aTTECTALUN
ABIISIIOTCA 00s13aTeNbHBIMU. [[MCEMEHHBII 0NPOC OCYIIECTBIISIETCS B
YCTaHOBIIEHHBIH JIeHb 110 rpaduky ceccuu. CTyneHTy 3aaairces 3

BOIIPOCA U3 CIHCKa BONMPOCOB. Bpems, oTBeieHHOE Ha onpoc -60
. B coorBeTcTBUM
MuHyT. OTiinyHO: BennunHa peiitunra o0ydaroerocs mno e 2.5. 2.6
.2.5,2.

JK3aMen nuctuminHe 85...100 % Xopomo: Bennunna pedtrHra
oOyuaromerocs o qucuuruimae 75...84 % YIoBIeTBOPUTENBHO: Hononxerns
Benuunna peiftunra obyuaromierocs mo gucuuruinae 60...74 %
HeynosnetBopurensHo: Benuunna peiftunra o0y4aromerocs mno
mucrammiae 0...59 %
6.3. OneHo4yHbIe MaTEPUAJIBI
K p 5 Ne KM
OMITETEHIINH €3yJbTaThl 00y4eHUs bhkkleh
[1K-2 3HaeT: 000pyI0BaHNE KOTEIbHBIX M TEIUIOBBIX CETEH HAHHHH
[1K-2 'YMEEeT: pacCUUTBIBATH TEIJIOBBIE CXEMbI KOTEJIBHBIX HAHH

MMeeT npakTUYECKH OMBIT: BHIOOpAa OCHOBHOTO U BCIIOMOTaTeIbHOTO 1L L L

[1K-2

000pyIOBaHUS KOTEJIBHBIX

cDOH,Z[I)I OOCHOYHBIX CPCACTB I10 Ka)KIOMY KOHTPOJIbHOMY MCPOIIPUATHIO
HaXOJATCA B IIPUIIOKCHHAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHUIIMHBI



IMeuyaTHasi yueOHO-MeTOAUYECKAS JOKYMEHTALUSA
@) OCHOBHAsL IUMEPAMYPA:
1. Coxonos, E. {. Termoduxkanus u terioBsie cetu [ Tekcer] Yueb. mis
By30B 1o Hampasienuto "Ternosnepreruxa” Pen. B. A. Manadees. - 6-¢ uz.,
nepepab. - M.: UznarensctBo MOU, 1999. - 471,[1] c. .
2. Coxonog, E. i. Terumoduxarus u teruioBbie cetH [Texct] Yue6. ms
By30B o crieil."[Ipom. TemnosnepreTuka”. - 5-¢ uzm., nepepad. - M.: DHeprousar,
1982. - 360 c. u.

0) OononHumenvHas 1umepamypa:
1. Coxonog, E. {. Temnoduxkanus u teriossie cetu [ Tekcer] Yueb. s
BYy30B 110 criell."[Ipom. TemiosnepreTuka'. - 5-e uzn., nepepad. - M.: DHeprousar,
1982. - 360 c. um.

8) omeuecmeenHule U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
OnexTpoHHbIE pecypchl IHTepHEeTa

OBbC "Jlanp"

Temnoanepretuka,2011-2019rr,

[Ipomeintennas tennosneprerrka, 2011-2019 rr,

Bectauk FOYPI'Y cepus suepretuka, 2011-2019 rr

SNk W=

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. babunkora H.C. , C.H. Jlunaraukos, B.M. ®opocToB DHepreTuyecKue
YCTaHOBKH JIeKTpocTaHimii,, Yensouunck.- M3a.OYPI'Y, 2001, Y.2, 136 c.
2. Ocunnes K.B. Terorexuuka. - Yensionnck: M3a.atenbckuii eHTp
IOVYPTY, 2010.- 213c.

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. babunkosa H.C. , C.H. JIunaraukos, B.M. ®opocToB DHepreTudecKue
yCTaHOBKH MEKTpocTanmmi,, Yensouuck.- U3n. FOYPT'Y, 2001, U.2, 136 c.
2. Ocunnes K.B. Terorexuuka. - Yensionnck: M3a.atenbckuii HEHTP
IOVYPIY, 2010.- 213c.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAasl IOKYMEeHTAIUs

Haumenosanue
Bun
No pecypca B bubnmorpaduyeckoe onrcanme
JTUTEPaTy P .
ANIEKTPOHHOH opme

ONEeKTPOHHO-
MeTtonuueckue mocoous CcTOYHUKN U CUCTEMBI TEILUIOCHAOKEHUS: YUeOHOe
oubimoreyHas

1 | caMocTOsATENHHOMN HCTeMA HAIATEIECTEA Moco0ue Mo KypCOBOMY MPOEKTUPOBAHUIO
paboOTHI CTYIEHTA a https://e.lanbook.com/book/112478

Jlanb
DIEKTPOHHO-
p VICTOYHHKY ¥ CUCTEMBI TeIUI0CHaOKeHus. TernoBble
JlonoTHUTE IbHAS OMOIMOTEeYHAS
2 CETH U TEIUIOBbIE MyHKTHI: yueOHUK ABatoHuH E.I.
frepatypa CHICTEMA M3aTebeTha https://e.lanbook.com/book/124636
Jlanb T '

IlepeueHp MCIIONIB3YEMOTO IPOIrPAMMHOIO 00ECIICYEHHUS:

1. Microsoft-Office(6eccpouno)



2. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manasix BUHUTU PAH(Geccpouno)
2. -Texakcnept(30.10.2017)

8. MarepuajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000py/IOBaHKE, CTEH B, MAKETHI, KOMITBIOTEpHAs TEXHUKA,

Bu, Ne
A N MIPEyCTAaHOBICHHOE IPOTPaMMHOE 00eCTIeUeHIE, UCTIONb3yeMOe ISl Pa3IMYHBIX BUIOB
3aHATHH | ayl. 1
3aHATHH
Teximn 272a |[Iporpammer 00ydenusi B Power Point iSpring Suite. [IpoexTop ¢ moacoenMHEHHBIM K

(D

HCMY KOMIIBIOTCPOM.




