MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
deneparbHOE TOCYAAPCTBEHHOE 00 PKETHOE 00pa30BaTEIbHOE YUPEIKICHNUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUHN TOCYIapCTBEHHBIA YHUBEPCUTET

b1.B.09

(unoexc ucyuniumol)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

TemiocHadxkenue

(Haumenosanue OUCYUNIUHbL)

110 HalIpaBJICHUIO IOATOTOBKHU
08.03.01. CtpoutenscTBO

HaIpaBICHHOCTH (TIPodHIIb)
TermorasocHadxeHne U BEHTHIIALNS

dopma o0yueHus:
OYHas

I'on Habopa: 2022
Oomras TpynoemMkocts: 6 3E

Pacnpeue.ﬂeﬂue aC0B JUCHHUIIMHBI 110 CEMECTpaM

Cemectp 6

®opma koutpoas | KII, sx3amen | Hroro
Bun 3ansiTuit
Jlexun 32 32
JlaboparopHsbie 16 16
[TpakTuyeckue 32 32
PyKOBOJCTBO: KypCOBOW ITPOEKT 1,5 15
[TpoMexxyTouHast aTTecTanus 0,35 0,35
KonraktHas pabota 81,85 81,85
CamocTosTenpHas pabora 98,5 98,5
KoHTpons 35,65 35,65
Hroro 216 216

( )

JOKYMEHT MOAMNUCAH
QNEKTPOHHOM NOAMUCHLIO

Ceptudumkat: 01IED89A40041AFABBC4D42A6678691682F
Bnapeneu: NywkuH Uropb Anekcanaposuy
[OeicteuteneH: ¢ 02.11.2022 go 02.11.2023

\. J




Pabouyto mporpammy coctaBui(u):
Houent LINO, x.T.H., Yupkonsa E.B.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenensb, Qamunus U.0.)

PaGouas mporpamMmma AuCHMILTUHBL cocTaBiieHa Ha ocHoBaHUU @I'OC BO u yyeOHoOro 1ana
HaIlpaBJICHUA ITOATOTOBKHU
08.03.01 CtpoutenbcTBo

Cpok neiicTBus padoueii mnporpaMmsl AucuuimHbI 10 «30» aBrycra 2026 r.

YTBEPXIEHO

Ha 3acepanuu nentpa
LleHTp MHXEHEPHOTO 000PYIOBAHUS

(mporokon 3acemanust Nel ot «10» centssopst 2021 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

HGJIB — IIOArOTOBKa 6aKanaBpa TCXHUKU W  TCXHOJIOTMM 10  HAIPaBJICHUIO»
((CTpOI/ITeJ'IBCTBO» HpO(l)I/IJ'IIO «TemmorasocHabxxenne u BCHTHUJIAOHA» YMCEIOIIETO0 paCCUMUTHIBATD,
MMPOCKTUPOBATH, MOHTUPOBATH, HAJIAJKUBATH U OGCJIy)KI/IBaTB CHCTEMBbI TCIIJIOCHAOKCHHS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL ¥ TPAKTUKHA, HA OCBOCGHUU KOTOPBIX Oa3upyeTcs NaHHas TUCIUIUIMHA'
«Dwusnkay, «MexaHuKa KUJIKOCTH U razay, «TexHudyeckas TepMOJUHAMHUKA U TEILIOMAacCOOOMEHY,
«Hacocel, BEeHTWISTOPBI, KomIpeccopwl», «l'opsuee BomocHaOxkeHue», «TeroBas 3amura
3IaHUN.

JIMCUMIUTUHBIL U TPAKTUKH, JUISI KOTOPBIX OCBOEHUE JIaHHOM TUCIUILUIMHBI HEOOXOIMMO Kak
npeamectBytomee:  «TemnoreHepupyronime yctaHoBku», «Otoruienne 2», «Opranuzanus
3arOTOBUTENBHBIX M MOHTaXHBIX pPabOT CHCTeM TEeIJIOra30CHaOKEHUS W  BEHTUJISIUNY,
«ABTOMAaTH3alUsS W YIPABICHUE TMPOIECCAMU TEIUIOTa30CHA0KCHHSI M BEHTHISAIUNY», «OCHOBBI
MOHTaKa U HAJIAJIKU CUCTEM TEIUIOra30CHA0KEeHHS M BEHTIWIISILIUNY, «[I[pOM3BOACTBEHHAS MPAKTHKA
(npenmuruioMHast mpakTuka)», «lloaroroBka K mpolenype 3aliuThl W 3allluTa BBITYCKHOU
KBATH(UKAIIMOHHON PabOThI.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U
KOHTPOJINpYyeMble
KOMIIeTeHIHH
(Koa 1 HAMMEHOBaHUE)

NHaukaTopbl JOCTHKEHUAS
KOMIIEeTeHIN I
(Ko ¥ HAMMEHOBAHUE)

IInanupyemble pe3yJbTaThl
o0yueHust

ITK-6. Ciocoben
OCYIIIECTBIISTh U
KOHTpPOJIMPOBATh
MPOBEJICHUE PACUETHOTO
000CHOBaHUS
TEXHUYECKUX PEIICHUI
CHCTEM
TEIIOra30CcHa0KEHUS U
BEHTHJISAIIAN

IIK-6.1. Pacuér
TEIUIOTEXHUYECKHUX
ToKazareinei
TEIIO3aIUTHOH 000JI0UKH
3IAHUS

3HaTh: HOpPMATUBHYIO 0a3y B o0acTu
MIPOEKTUPOBAHUS TETUIOBOM 3aIIUTHI
3aHUI; METO/IbI pacyéTa TEIIOBOTO,
BJIQYKHOCTHOT'O U BO3AYIITHOTO
PEKHUMOB 3JTaHUM.

YMeTh: BBINOIHATD
TEIJIOTEXHUYECKUM pacyE€T HApyKHBIX
OTpaXkIAOIIUX KOHCTPYKLIMN U
ONPENIEIATH OCHOBHBIE ITApaMETPhI
TEIJIO3AIUTHON 000I0YKH 3/1aHUsl.

Brnaners: HaBBIKaMH
TEMJIOTEXHUYECKOTro pacyéra, pacuéra
Ha TEIMJI0YCTOMYMBOCTD, BO3IYXO- U
MapONPOHUIIAEMOCTh OTPaKIAOIINX
KOHCTPYKIUU 3TaHUM.

[1K-6.2. Boibop BapuanTa
CHCTEM
TETIOra30CHa0KEeHUs U
BEHTWISIIIMY HA OCHOBE
CpaBHEHHS TUIOBBIX
PEIIEHHIA OTAETBHBIX
SJIEMEHTOB U Y3JI0B

3HaTh: TpeOOBaHHU HOPMATHUBHBIX
MIPaBOBBIX AKTOB, HOPMATHUBHO-
TEXHUUYECKUX U HOPMAaTUBHO-
METOJINYECKUX TOKYMEHTOB IO
MIPOEKTUPOBAHUIO U CTPOUTENBCTBY
TEIUIOBBIX CeTel; HOMEHKIIATYypy
COBPEMEHHBIX MaTEPUAJIOB U
W3/EJIAN, UCITONIb3YEMBIX ITPU
CTPOMTENIBCTBE TEMIOCETEN.

YMeTh: aHAIN3UPOBATH CXEMBI




®opmMupyembie U
KOHTPOJIUpYeMble
KOMIIETEeHIMH
(ko1 1 HAUMEHOBAHME)

NuaukaTopsl J0CTHXKEHUS
KOMIIeTeHIH i
(Koa 1 HAMMEHOBaHUE)

I[lnannpyemble pe3ybTaThl
o0y4eHust

TEIUIOBBIX CETEH; BBIIIOJIHATH IIaH
TPacChl TEIJIOBOM CETH, MOHTaXHYIO
CXEMy I10 Tpacce TEIUIOBOU CeTH,
PO UIIb TPACCH TETIJIOBOM CETH.

Brnazners: HaBblkaMu BbIOOpa
BapHaHTa CUCTEMBI TETIOCHAOKEHUS
Ha OCHOBE CPaBHEHUSI THUIIOBBIX
pELICHUI OTAETBHBIX JIEMEHTOB U
y3JI0B.

[1K-6.3. Pacuér
TEIVIOTEXHUYECKUX U
THJIPABITUIECKUAX
MapaMeTPOB CUCTEMBI
TEIUIOra30CHA0KEHUS

3HaTh: CricnyaJbHbIC KOMIIBIOTCPHBIC
IPOrpaMMBbl JUIsl BBIITOJIHEHHS paboT
10 TPOCKTUPOBAHUTIO TCILUIOBBIX
CETeH; METOIMKH BBIITOJIHEHUS
TUPaBINYECKOr0 pacyera.

YMeTb: BBINONHATH THAPABINYECKHE
pacuéThl TEIUIOBBIX CeTel; paboTaTh ¢
KaTaJOraMu U CIIPaBOYHHKAMHU,
OJICKTPOHHBIMU OazaMu JaHHBbIX.

BiiageTs: HaBbIKaMu IPOBEICHUS
TUJIPABINYECKOrO PACUY€Ta TEIIOCETH,
BBIOOPOM U pacu€ToM TEIIOBOU

N30 Hun.

[IK-6.5. Pacuér
IIPOYHOCTHBIX MOKA3aTeNen
TpyOOIPOBOJIOB C YUETOM
KOMIIEHCAlluH U
CaMOKOMIIEHCAIUN

3HaTh: METOIUKH BBITOJHEHUS
IIPOYHOCTHBIX paCLIéTOB; BECINYHNHBI
IPOYHOCTHBIX XapPaKTEPUCTHK IS
PAa3HBIX TUIIOB MaTCPUAJIOB
TpyOOIPOBOJIOB.

YMeETh: BBINOIHATD CIIELUAIIBHBIE
IIPOYHOCTHBIE PACUETHI.

Bnaners: MeToamu pacuéra
IIPOYHOCTHBIX ITOKa3aTelnen
TpyOOIPOBOJIOB C YIETOM
KOMIICHCAITUN ¥ CAaMOKOMIICHCAITHH.

TIK-6.6. ITogroroBka
TEKCTOBOM YaCTH MPOEKTHON
JIOKYMEHTALIUU CUCTEM
TEIJIOra30CHA0KEHUS 1
BEHTHJISIIAN

3HaTh: MpaBUIa BHITIOTHEHUS U

o opMIIeHUS TPOSKTHOM
JIOKYMEHTAI[UU B COOTBETCTBHH C
Tpe6OBaHI/I${MI/I HOPMAaTUBHBIX
JTIOKYMEHTOB.

YMmeTh: 0popMIIATh TPOEKTHYIO
JOKYMEHTAIMIO B COOTBETCTBUH C
TpeOOBaHUSIMU HOPMATUBHBIX
JIOKYMEHTOB.

Brnaners: HaBbIKaMu opopMIIEHUS
MIPOEKTHOM JIOKYMEHTALIMH B
COOTBETCTBUU C TPeOOBaHUSAMU
HOPMAaTUBHBIX JOKYMEHTOB.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMBbI TEKYLLET0

Monyab Bux . HaumeHoBaHHe TeM 3aHIATHH Oo0bem, KOHTPOJIH
(pasnen) y4eOHol (yuedHoii padoTbi) Cemectp . Bbanabl | UHTepakTuB, 4.| (HAUMEHOBaHUE
padoThI OLICHOYHOI'0
cpeacTsa)
TemnocHaOxenue| Jlex 1 |[loustue cucremsl TemiocHa0xeHusa. Buusl cucremM 6 2 — —
teriocHabkeHnsi. OCHOBHBIC MTOTPEOUTEINHN TEIUIA.
Jlex 2 |BopsiHble cHCTEMBI TETIJIOCHA0KEHHUS. 2 — —
Jlex 3 |ITapoBble cHCTEMBI TETUIOCHAOKEHUSI. 2 — — Hucnyt
Jlex 4 |CxeMbl TEIJIOBBIX CETEM. 2 — —
Jlex 5 |CrocoObl MPOKITAIKK TETUIOBBIX CETCH. 2 — —
Jlex 6 |Pexumbl noTpebieHus TEIIOTHI. 2 — —
Jlex 7 |PerynupoBaHue pacxoja TEIUIOTBI B  CHUCTEMax 2 — —
TEMI0CHA0KEHNUS.
Jlex 8 |LlenTpanbHOE perynupoBaHHE OJHOPOIHOM TEIIOBOM 2 - -
Harpy3Ku
Jlex 9 |LleHTpasibHOE PETYIMPOBAHHUE 3AKPBITHIX CHUCTEM IO 2 — —
OTOIIMTEIILHON Harpyske.
Jlex 10 |I'paduxm Temmeparyp, pacxoja CETeBOH BOAbI U 2 - -
TEIJIOTHI
Jlex 11 |LlenTpanbHO€ peryiMpoBaHUE 3AKPBITHIX CUCTEM IO 2 — —
COBMECTHOM Harpy3ke OTOIUIEHMSI M  TOpsSYero
BOJIOCHA0KEHMUS.
Jlex 12 |IIre3omeTpuyeckuii rpapuk 2 — —
Jlex 13 |I'mapaBindeckuil pacy€T TEIUIOBBIX CETEH. 2 - -
Jlex 14 |I'mapaBnrueckue peKUMbl BOASHBIX TEIJIOBBIX CETEH. 2 — —
Jlex 15 |[I'mppaBnuueckasl ycTONYUBOCTh CUCTEM 2 — —
TEIIOCHAOKEHUS
Jlek 16 |KOHCTpYKTHBHBIE  3JIEMEHTBl  TEIJIOBBIX  CETEH. 2 - -
TerutoBast u30s0Ms.
IIp. 1 |Onpenenenue pacy€THBIX TEIJIOBBIX HATPY30K 2 — —




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nbem,
(paznen) y4eOHoi (yuedHoii padoTbi) Cemectp . Banusbl | UHTepakTuB, 4.| (HauMeHOBaHHe
padoThI OLICHOYHOI'0
cpeacTBa)
IIp. 2 |ITocTpoenue rpadukoB pacxoja TEIIOTHI 2 — —
IIp. 3 |Iloctpoenue rpaduka TemMepaTyp CeTeBOM BOJIBI IIPH 2 — —
LEHTPAJIbHOM PEryJIMpPOBaHUU MO OTOMUTEIBHON
Harpyske
[Ip. 4 |Iloctpoenue rpaduka TeMieparyp ceTeBOil BOJbI IPU 2 — —
LEHTPaJIbHOM PETYIUPOBAHNUU IO COBMECTHOM
Harpy3Ke OTOIUICHHS U TOPsiYero BOAOCHAOKEHUs
[Ip. 5 |Onpenenenue pacu€THBIX PACXOA0B CETEBOM BOJIbI 2 20 — KontponbHas
pabora Nel
IIp. 6 |KoHcTpynpoBaHue TEMIOBBIX ceTeN 2 — —
IIp. 7 |[IlocTpoeHue pacu€THOM CXEMBI TEIJIOBOU CETH 2 — —
IIp. 8 |IlocTpoeHME MOHTAKHOM CXEMBI TETNIOBOM CETH 2 - —
[Ip. 9 |l'uppaBnuueckuid  pacuéT  TEIUIONPOBOAOB  JUIS 2 - -
3UMHETO NeproJIa
[Ip. 10 |I'mapaBnndeckuil pacy€T TEMIONPOBOJIOB /ISl JIETHETO 2 - -
nepuozaa
IIp. 11 |IlocTpoeHue nbe30MeTpUUYecKOro rpaduka TEemIoBOH 2 - -
CETH
ITp. 12 |IlocTpoenue npoaoabHOro Npodus TEII0BOH CETH 2 — —
IIp. 13 |Pacuér TonmuHbl TEMIOBON U30JISIUN 2 — —
ITp. 14 |Onpenenenue 3pGeKTUBHOCTH TEIJIOBON 30NN 2 — —
ITp. 15 |TlomGop ceTeBbIX W MOAMUTOYHBIX HACOCOB 2 - -
[Ip. 16 |Mexanuueckuil pacyé€T TEIIOBOM CETH 2 40 — Kontponbhas
pabota No2
JIa6.1 |OmpeneneHue MoTeph NABICHHUS HA MPSMOJIMHEHHOM 4 8 - 3amura oT4€Ta 1o
y4acTKe TpyOonmpoBoaa 1ab. pabote
JIa6.2 |[locTpoeHue rHAPaBIMYECKON XapaKTEPUCTUKH CETH 4 8 - 3amura oT4€Ta 1o

1ab. pabote




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyab . HaunMenoBanue TeM 3aHATHH Oo0nbem,
(pasne) yueoHoii (yueGHoii paGoTh) Cemectp . Baaabl | UHTepakTuB, 4.| (HAaMMEeHOBaHUE
padoThI OLICHOYHOI'0
cpeacTBa)
JIa6.3 |IlocTpoeHue mbe30MeTPUIECKOTO Tpadrka 4 8 — 3ammra oT4éTa 1Mo
JBYXTPYOHOU BOJISTHOM CeTH 1a0. pabote
JIa6.4 |OmpeneneHre TEIUIOBBIX TOTEPh TPAH3UTHOIO 4 6 - 3amura oT4éTa 110
y4acTKa W30JIMPOBAHHOTO TEIUIOMPOBOA nab. pabdote
KII |TermmocHabGxeHue paiioHa ropoja 15 - - 3amura KypcoBoro
MIPOCKTA
Cp |BrinmosnHeHue KypcoBoii paboThl, HOJTOTOBKA OTYETOB 98,5 — —
10 1ab0paTOpHBIN paboTam
ITA  |[IpomexyTouHas aTTectanus 0,35 — —
KonTpon |O6o0mmenre u aHam3 H3y4eHHOT0 MaTepuara. 35,65 — —
b
HNA  |HToroBoe TeCTUpOBaHHE 100 —
IICIL |ITocemaemMocThb 10
Hroro: 216




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

Jlekuuu TPOBOJATCA B TPAAULMOHHOW ¢opme, B (GopMe AMAIOra, ¢ HCHOIH30BAHUEM
BU3yallM3aluy (IU1aKaThl, Claiiibl, BUAeO(GUIbMbI). BeienstoTcs npobieMHble BOIIPOCHI.

IIpn mnpoBeneHUM NPAKTUYECKUX 3aHATUHA HCIOJB3YEeTCS JEMOHCTPALMOHHBIA METOL,
JUCKYCCHH, TUCITYThI. I peleHus Ipeu1aratoTcsl IpUMepsl U 3aJa4d 110 BOIIPOCaM JUCLIMILINHBL,
KOTOpbIe (OPMHUPYIOT TEMAaTHKy MHIUBUAYaJbHBIX KOHTPOJBHBIX padboT. KoHTpombHBIE pabOTHI
BBINOJIHAIOTCS  CTYJE€HTaMH CaMOCTOSTENbHO. IIpoBepka BBINOJIHEHHS KOHTPOJBHBIX pPabOT
IPOBOJIUTCS HA MPAKTHUECKUX 3aHATHIX 10 MEpE OCBOCHUS Y4eOHOTO MaTepHara.

ITpu nmpoBeneHuu 1a60PaTOPHBIX PabOT UCIOIb3YyeTCsl OpUrajHblid MeToA 10 3-4 CTy[eHTa B
Opuraze, 1Mo Kaxao0i 1abopaTopHOil paboTe 0PopMIIIeTCS UHIUBUAYATbHBIA MMUCEMEHHBIA OTYET,
Kaxxz1asi paboTa 3aluiaeTcs Opurajoi Win MHIUBUAYaIbHO.

6. Meronnyeckue yKa3aHus M0 OCBOEHHUIO U CIUTIIHHbBI

[Ipu ocBoeHuu Bcex pa3AeiioB NUCHMIUIMHBI HEOOXOIUMO coueTaHue Bcex (GopMm yueOHOM
JEATEIbHOCTH: HM3YyYEHHE JIEKIIMOHHOIO Marepuana, MOATOTOBKA K IPAKTHYECKUM 3aHATHSIM,
BBIMIOJITHEHUE KYpCOBOH pabOThl, caMOCTOSTENbHAsi padoTa IpH BBINOJIHEHWU 3aJaHudl U C
PEKOMEHIyeMO IuTepaTypoil.

[Ipexxne ueM NpUCTYNUTh K COAEPKATEIbHOMY U3YUYEHHIO Y4€OHOI0 Kypca CTYACHT JOJIKEH
BHUMATEJIbHO 03HAKOMUTHCS ¢ TpeboBanusiMu [Iporpammel yueOHoro kypca. B nekuusix HaxonsT
OCBEILIEHUE CJIOKHBIE BOIpochkl ['ocynapcTBEHHOro 00pa30BaTENbHOIO CTaHAAPTA, KOTOpbIE
BBI3BIBAIOT 3aTPyAHEHUA y cTyneHToB. [IpopaboTka JEKIIMOHHOTO Kypca SIBJISETCS OAHOW U3
BOXHBIX AaKTUBHBIX (OPM CaMOCTOATENBHOW paboThl. Mcmomb3ys JEKIMOHHBIA MaTepual,
JOCTYMHBIA Y4EeOHUK UK y4eOHOe MOCOOue, JOTOTHUTENbHYIO JTUTEPaTypy, CTYEHT TOTOBUTCS K
IpPAKTUYECKUM 3aHATHSAM. KpoMe mekuumid W NpakTHYEeCKUX 3aHSITUH K akKkTUBHOM ¢opme
CaMOCTOSITENIbHOM PabOThl OTHOCUTCA M CHCTeMaThyeckass paboTa MO BHINOJHEHHIO KypCOBOM
paboTHI.

7. OneHo4yHbIe CpeacTBa

7.1. ITaciopT OLIEHOYHBIX CPEACTB

Cemect Koa koHTpOIMpYyeMOi KOMIIETEHIMHU HanmeHnoBanue
p (WM ee 4acTm) OLICHOYHOI'0 CPeACTBA
KonTtponbHas pabora
Kypcogas pabota
6 [1K-6 N
OTu€ThI 110 TAOOPATOPHBIM paboTam
Bonpocsl k 9k3ameny

7.2. TunoBble 321aHUS1 MJIM HHBIE MAaTEePHAJIbl, HEO0X0AMMBIE 1JIs1 TEKYLIero KOHTPOJIs
7.2.1. KypcoBoii npoekTt

Tunosoii(bie) mpuMep(bl) 3agaHusI (M)

C mpuMepoM KypcOBOT'O NMPOEKTa MOKHO 03HAKOMUTHCS B METOJIMYECKOM KaOMHETE IIeHTpa

WHXXEHEPHOTO 000pYAOBaHUSI.

Tembl KypcoBOro npoexkra

Ne n/m Tembl
1 TerocHabxeHne paiioHa ropoja (BapuaHTHI MPEAYCMaTPUBAIOT W3MEHEHUE: Topoja,
TeHIUIAHA, CPEJTHEH ITAKHOCTH)




Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

CryneHT monydvaeT 3aJaHUE Ha BBIIOJIHEHHWE KYpCOBOTO mpoekTa. Pacdérsl B KypcoBOM
MIPOCKTE BBIMIOJIHIIOTCA COIVIACHO METOAMYECKMM YyKazaHusM. OIleHKa KypCOBOTO IPOEKTa
BBICTABIISIETCS B PE3YyJIbTATE €r0 3aIUTHI.

Kpurepun oneHku:
- OLEHKAa «OTJIMYHO» BBICTABISAETCS CTYAEHTY, €CJIM pacuyeTHO-NOSACHUTENbHAS 3alluCcKa
BBIMIOJIHEHA B MOJHOM OOBbEME; MPUBEICHHBIC PAcUeThl BHIIOJIHEHBI C JOCTATOYHOW TOUYHOCTHIO;
oopmieHHEe COOTBETCTBYET  TpPEeOOBAHHUSAM, MPEABSIBIAEMBIM K O(QOPMICHHIO TEKCTOBBIX
JIOKYMEHTOB COTJIACHO AeicTByromM HopMaTuBHBIM JokymeHTaM (['OCT); rpaduueckas yacTth
IPOEKTAa BBHITIOJHEHA B MTOJHOM 00BbeMe; 0OpMIIEHHE COOTBETCTBYET TPEOOBAaHUAM K O(OPMIICHUIO
rpaduueckoro marepuana; npu 3alluTe CTYIEHT I'PaMOTHO OOOCHOBBIBACT MPHUHSTHIE B MPOEKTE
TEXHUYECKUE PELLCHUS;
- OLEHKAa «XOpOILO» BBICTABIAETCA CTYIEHTY, €CIM pPaCYETHO-TOSICHUTEIbHAs 3amucKa
BBIIIOJIHEHA B MOJHOM OOBEME; MPUBEIEHHBIE PACUEThl BHIIOJHEHBI C JOCTATOYHOW TOYHOCTHIO;
opopMIIEHHE COOTBETCTBYET  TpeOOBaHUSAM, MPEABABISAEMbIM K O(POPMICHHIO TEKCTOBBIX
JIOKYMEHTOB COIJIACHO JAeicTByromMM HopMaTuBHBIM JokymeHTaM (['OCT); rpaduueckas yacTtb
IIPOEKTa BHINIOJHEHA B IOJTHOM 00beMe; 0(hOpMIIEHUE COOTBETCTBYET TPeOOBaHUAM K 0(OPMIICHHUIO
rpadM4ecKoro MaTrepuaa; Mpy 3aluTe CTYJSHT He MOXKET YETKO 0O0CHOBATh MPUHSTHIE B IIPOCKTE
TEXHUUYECKUE PELICHUS.
- OLEHKa «yJIOBJIIETBOPUTEIbHO» BBICTABISAETCS CTYJIEHTY, €CIM PaCUETHO-NOSICHUTEIbHASA
3alKCKa BBHINIOJHEHA B IOJHOM O0bEeMe; IMPHUBEACHHBIC pacueThl BHIMOJHEHBI C HEOONIBIITUMHU
HETOYHOCTSAMH; O(pOpMIICHHE HE B MOJHOW Mepe COOTBETCTBYET TPEOOBAHMSAM, MPEABSIBISEMBIM K
O(OpPMIICHHIO TEKCTOBBIX JOKyMEHTOB cornacHo neiictBytomero ['OCT; rpaduyeckas yacTth
IIPOEKTa BBINIOJHEHA B IIOJIHOM o0O0BeME; OQOpPMIIEHHE HMEET HEKOTOPOE HECOOTBETCTBUE
TpeOoBaHUSIM K OQOpPMIIEHHIO TpadUuecKoro marepuaia; MpH 3alldTe CTYACHT IUI0XO
OpPUEHTHUPYETCS B BOIIPOCAX MPOEKTUPOBAHUS CUCTEM OTOILIICHMS.
- OLEHKa «HEYIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM PACYETHO-IIOSICHUTENIbHASA
3amMcka U rpaduueckas 4acTh MPOEKTA BBINOJHEHbI HE B IOJHOM OOBEME CO 3HAUYUTEIbHBIMU
omMOKaMH W HECOOJIIoJIeHHeM TpeOoBaHUI K UX O(QOPMIIEHHIO COIJIaCHO JAEHCTBYIOIIUM
HopMmatuBHBIM fokymMeHTaMm (I"OCT); mpu 3amure CTyJAEHT HEe BJIaJieeT OCHOBAMU MPOEKTUPOBAHUS
CUCTEM OTOILICHUS.

7.2.2. JJaGopaTopHbIe padoThI

Tunosoii(bie) mpuMep(bl) 3agaHus1 (M)
C nmpuMepaMu OTYETOB 10 J1a00paTOPHBIM pabOTaM MOXKHO O3HAKOMUTHCS B METOIMYECKOM
KaOMHeTe LIEHTpa UHKEHEPHOT0 000py10BaHMUSL.

Ilepeuyennb J1adopaToOpHBIX padoT

JlabopaTtopHuas padota Nel «Omnpenenenue morephb MaBICHUS HA TMPSIMOJWHEHMHOM YY4acTKe
TpyOOTIpOBOIA».

JlaboparopHast pabota Ne2 «IlocTpoeHue rupaBInIeCcKOl XapaKTEePUCTHKH CETH .

Jlaboparopuass pabota Ne3 «IlocTpoeHne MbE30METPUUECKOTO Tpaduka IBYXTPYOHOU
BOJISIHOM CETH».

JlabopatopHas pabota Ned «OmpezaeneHne TEIUIOBBIX MOTEPh TPAH3UTHOTO YYacTKa
M30JIMPOBAHHOIO TEIUIONPOBOAY.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHUS
CTyneHT BBINONHSET IAa0OpaTopHyl0 paboTy B cocTraBe Opuraasl u3 3-4 4YenoBek,
MpeACTaBIsIeT OPOPMIIEHHBIN OTUYeT 1O JabopaTopHOM padoTe, YCTHO paccKa3blBaeT O €€ e,



OTMCBIBACT MOPAIOK BBINOJHEHUS JIAOOpPaTOpHOW pabOTHl M JENaeT BBIBOJ IO pe3yibTaTaM ee
BHINTOJIHEHMS. J{aee CTyAeHTy npemiaraeTcss OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHI IO TEME JTaHHOH
nabopaTopHOM pabOTHI.

Kpurepun omenkn:
Brimonaenue nadoparopasix padbot Ne 1-3 ornennBaercs B 8 6aios:
- mpoBeneHue padboTel — 1 Gan,
- odopmienne otuéta — 1 Oamr,
- OTBETHI HA KOHTPOJBbHBIC BOMPOCH — 6 OALIOB.

Brimonnenue nabopatopHoit paboTsl Ne 4 onieHnBaeTcs B 6 6ayios:
- mpoBeneHue pabotel — 1 Oar;

- odopmienue otuéra — 1 Ga;

- OTBETHI Ha KOHTPOJILHBIE BOIIPOCHI — 4 Oasia.

7.2.3. KoHTpoJbHbIE padoThI
Tunosoii(bie) mpuMep(bl) 3agaHusI(Hi):

KonTpoabsnas padora Ne 1
3anava 1. OnpenenuTh pacy€THbBIE TEIJIOBbIE HATPY3KU KBapTaia.
3agaua 2. OnpenenuTth pacu€THbIEC PacXobl CETEBON BOJIBL.

KonTpoubnas pa6ora Ne 2
3anava 1. BeIMOMHUATE THIPABIMYECKUN PACUYET TEIIIONPOBOIOB.
3anaua 2. [TogoOpaTh ceTeBble U MOANMUTOYHBIE HACOCHI.
3anava 3. PaccuuTaTh TONIUHY TEIUIOBOM M30JSAIUY.
3amaua 4. BpIMogHUTE pacu€T TPyOONPOBOJOB HA CAMOKOMIICHCAIIMIO TEeMIepaTypHBIX
pacUIMpEHU.

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS
CryaeHT mojy4yaeT KOHTPOJIbHOE 3a/ilaHne. Pacu€Thl BHIMOIHSAIOTCS COTJIACHO MOJYyYEHHOMY
3a/IaHUIO.

Kpurepun onenkn:
[IpaBmiibHOE perieHne oHOM 3aaaun onieHuBaercs B 10 6amios.

7.3. OueHoyHble CpeACTBA IS NMPOMEKYTOUHOIN ATTeCTAIMM MO UTOraM OCBOEHUSA
AUCHUILTHHBI

7.3.1. Bonpochl K NpOMeKYTOYHOM aTTecTaluu
Cemectp 6

Bonpocel K 3k3aMeH
n/n p y

[ToHsTHE CUCTEMBI TEIIOCHAOKEHUS

Buapl cucteM TemnocHa0KEHUS

Bugsr HCHTPAJIN30BAHHOT'O TEIIOCHAOKEHMUS. TeHJ’IO(I)I/IKaI_[I/I}I

[IpenmymecTBa 1 HETOCTATKH IEHTPATU30BAHHOTO TETNIOCHAOKECHHSI.

OcCHOBHBIC l'IOTpe6I/ITe.HI/I TEIUIOThL. Buasl TCHJ'IOHOTpC6J'IeHI/I$I

Bunel npucoenuHenys notpebuTesiel K CuCTeMaM TeII0CHA0KeHUs

~NOoOOIHAWIN|EF

Knaccmbmcauml ITapOBBIX CUCTEM TEIIOCHAOKEHHS




Bomnpocsl k 3xk3amMeHny

n/n
1 | IToHsATHE CUCTEMBI TETIOCHAOKECHHS
2 | Bugsl cucreM TeIriocHa0KeHUs
3 | Buasl nentpanuzoBanHoro teriocHabkenus. Temnodukanus
4 | IlpenmymiecTBa U HEJAOCTATKHU IICHTPAITM30BAHHOTO TEILIOCHAOKEHUSI.
5 | OcHoBHbIE OTpeOUTENN TETIIOTHL. Bubl TemonorpeOaeHus
8 | Knmaccudukaiyisi BOASHBIX CHCTEM TEIIOCHAOKEHUS
9 | PesxxuMbl mOTpeOICHHS TEIUTA CE30HHBIMH MTOTPEOUTEISIMU
10 | Pexxumbl moTpebieHus Teria KPpyriorog0BbIMUA MTOTPEOUTEISIM
11 | TemnoBeie cetr. CXeMbl TEIJIOBBIX CeTEH
12 | MarucrtpaiibHble, pacnipeieIuTeNbHbIE U BHYTPUKBapTaJIbHbIE TEIJIOBBIE CETH
13 | TexHUKO-PKOHOMUYECKUE OCHOBBI BEIOOPA TPACCHI TEIIOBBIX CeTEH
14 | CiocoObl TPOKJIAJIKKM TEIUIOBBIX CEeTEl
15 | I'padmku rog0BOTO pacxo/aa Teria
16 | Buap! peryiaupoBaHus pacxojia TeIUIOTH B CHCTEMaX TeIJIOCHA0KCHUS
17 | CnocoObl peryianpoBaHus pacxo/ia TeIJIOTHl B CHCTEMaX TeIJIOCHA0XKEeHUS
18 | Obmiee ypaBHEHHE PETYITHPOBAHUS
19 | YpaBHeHue TEMI0BON XapaKTEPUCTUKH PA3IUYHBIX TEINIOOOMEHHBIX annapaToB
20 | IlenTpasibHOE PEryIMPOBAHUE OJHOPOIHOM TEIIOBON HArPY3KU
21 HCHTpaJII)HOGU KaueCTBEHHOE PETYJUPOBAHUE 3aKPBITBIX CHCTEM TEIIOCHAOKCHHS 10
OTOMUTENILHOI Harpy3Ke.
22 | TlapannenpHasi cXemMa MPUCOCTUHEHUS CHCTEM OTOIUICHHSI M TOPSYEro BOAOCHAOKEHUS
23 JIByxcTyneHnyaTas CMELIaHHas CXEMa IPUCOCMHEHHS CHCTEM TOPAIEro BOJIOCHAOXKEHUS U
OTOIUICHHS K TEIJIOBOH CeTH
o4 ['padukn  TemmepaTyp, pacxoja CETeBOW BOABI M TEIUIOTHI HA OTOIUIEHUE MPHU
KOMOWHHPOBAHHOM PETyJIMPOBAHUN IO OTOMUTEIHFHON Harpy3Ke
o5 ['paduku Temmeparyp, pacxoja CETeBOH BOABI M TEIUIOTHI Ha BEHTWIALUIO MPHU
KOMOMHHPOBAHHOM PETYJIMPOBAHHUH 10 OTOIUTEIHHON Harpy3Ke
26 ['paduku Temmepatyp, pacxoja ceTeBoil BOJbI U TILIOTbI Ha TopAee BOJOCHAOXKEHHE TIPH
napauIeIbHOM MMPUCOCTUHEHUH BOJIOIIOA0TPeBaTEIICH
97 ['padpukm TEMIEpaTyp, pacxojia CETeBOW BOJIBI M TEIUIOTHI HA ropsyce BOI[(\)’CHa6)KeHI/Ie pH
JIBYXCTYNEHYATONH CMEIIAHHOMN cXeMe MPUCOEeIMHEHUS] BOJOMOOrpeBaTesei
28 [{enTpanpHOE PETryIMPOBAHHUE 3aKPHITHIX CHCTEM TETUIOCHAOKEHUS TI0 COBMECTHON HArpy3Ke
OTOIUICHHSI U TOPSIYEro BOAOCHAOKEHUS
29 JIByxcTyreH4aTasl — MOCJEIOBaTeIbHAs  CXeMa  MPUCOCIAWHEHUS  CHUCTEM  TOpPSYETro
BOJIOCHA0KEHUS M OTOTICHUS K TETJIOBOM CETH
I'paduk TemmepaTyp TpH ICHTPAIBHOM KAdeCTBEHHOM PETYIMPOBAHUM IO COBMECTHOM
30 | Harpy3Ke OTOIUIEHUS U TOPSYEro BOJOCHAOKEHHUS B 3aKPHITOM CHUCTEME TETIOCHAOKEHHS
(TOBBIIIEHHBIN TeMIEPATypPHBIN rpaduk)
31 | CymmapHBIii pacxo BOABI B TPYOOIIPOBOIAX TETIOBOM CETH
32 | ITse3omeTpuyeckuii rpaduk
33 | I'mapaBnuveckuii pexkuM BOJSHBIX TEIJIOBBIX ceTel
34 | VI3ameHeHne THAPABINYECKOTO PEKUMA B TETIOBBIX CETSIX
35 | I'mapaBauveckasl yCTOWIMBOCTD CHCTEMBI TETUIOCHAOKEHUS
36 | PerynupoBaHue qaBieHUs TEIUIOHOCUTENS B TETJIOBON CETH
37 | DeMeHTHI TEIUIONPOBOIOB: TPYOBI, apMaTypa, OMOPHI, KOMIICHCATOPBI
38 | Buasl TemnoHocuTeneii; 061acTh MPUMEHEHHS; MPEUMYIIECTBA M HETOCTATKU
39 | TeroBast m3oms1st. Buabsl u pacder 3 (HEKTHBHOCTH TETTIOBOW U3OJISIIHH
40 | I'mapaBnuyecKuit pacd€T BOASHBIX TEIIOBBIX ceTei




7.3.2. Kputepuu 4 HOPMbI OLEHKH

dopma
NnpoBeIeHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOMI
aTTecTanuu
6 DKk3amMeH COTJIIMYHOY 85-100
(UTOTOBBIH TECT «XOPOUIO» 70-84
55-69

0 Kypcy 4epes

1T)

«YyHAOBJICTBOPHUTECIIBHO

«HEYJOBJIETBOPUTEIILHO

55 u meHee 0aI0B




8. YueOHo-MeTOoAMYecKOe U MH(OPMAITMOHHOE O0ecTieYeHHe TUCIIUITHHBI

8.1. O0si3aTesibHAA JIUTEPATYpPa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3aruaBue (3aroJi0BOK) I'og n3panus ouoamorexe /
n/n MeToIMYecKoe mocooue,
MPAKTHKYM, Ip.) HaumeHoBaHue
P ’ 9BC
1 | A.JI lIkapoBckwii TerutocHaOxeHue [ DIEKTPOHHBIN pecypc] y4eOHUK 2020 OBC "Jlanp"
9bC
2 | P. . ByckyHoB TemmoBsie ceTn Y4eOHoe mocodue 2023 "ZNANIUM.CO
Mll
VICTOYHUKH U CHCTEMBI TETUIOCHA0KEHUS IBC
3 E.I'. ABaronunH ) y4eOHHUK 2019 "ZNANIUM.CO
TennoBbie CETH U TEIIOBHIE MYHKTHI M
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuK, yueOHOE KO::“:::);O B
Ne nocooue, yueOHo- y
ABTOpBI, COCTABUTEH 3arsiaBue (3aroJioBOK) I'op u3nanus Ondmorexe /
n/n MeToIMYecKoe mocooue,
HPAKTHKYM, IP.) HaumenoBanmue
P > AP 9BC
WHkeHepHbIe CHCTEMBI BEICOTHBIX U 3bC
1 | JI. U. CokonoB OO0JIBIIETPOJICTHBIX 3JJaHUN U COOPYKEHU I VYuebHoe nmocobue 2019 "KoHCcynbpTaHT
[DnexTpoHHBIHN pecypc] cTyaeHra'
IO. I1. Cemenos, A. b IBC
2 o S TemoTexHuka [ DIeKTpOHHBIH pecypc] y4eOHUK 2019 "ZNANIUM.CO
JleBun M
Pa3paboTka npoekTa ynpaBiaeHHs
3 | M. E. Jleventsena SHEeprocOepereHNEM 1 IKCILTyaTanuei Y4eOHO-MeToInYecKoe 2017 SEC "IPRbooks"

nHxeHepHbIx cucteM B KKK
[D51eKTpOHHBI pecypc]

nocooune




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

HAY4YHOH
Ne nocooue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounoaunorexe /
n/n MEeTOAHYECKOEe Mocodue,
HpPAKTHEYM, Ip.) HaunMeHoBaHHe
P » AP 3BC
Termnodukanus 1 TEIUIOBBIC CETH IBC
4 E. A. Cokonos 1 N Vuebuuk q1a BY308 2017 "KoHcynbTaHT
[DnexTpoHHBIN pecypc] "
CTYJICHTa
9BbC
5 | B. M. Konko TennocHabxenne [DeKTpoHHBIH pecypc| Kypc nexuuit 2017 "KoHCcynbpTaHT

cTyneHTa"




8.3. Ilepeuyens npogeccnoHaNbHBIX 023 JAHHBIX U HH(POPMAIMOHHBIX CIIPABOYHBIX

CUCTEM
e Scopus [DnekTpoHHBIH pecype] : pedeparuBHas 0aza mannbix. — N etherlands
Elsevier, 2004— . — Pexxum qocTyIa : scopus.com. — 3ari. ¢ akpana. — SI3. pyc., aHri.

e Elibrary [OnexTpoHHBI pecypc|

. Hay4Has SJEKTpOHHas Oubimoreka. —MockBa :

HO5B, 2000- . — Pexxum noctyna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., anrn

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Haumenosanue I10

PexBu3nTHI 1O0rOBOpa
(nata, HOMep, CPOK JAeHCTBHUA)

Windows:
WinPro 10 RUS Upgrd OLP NL Acdmc

norosop Ne 757 ot 04.07.2018, cpok
JelcTBHSA — OECCPOYHO;

KoHTpakT Ne 1653 ot 14.12.2018, cpox
JeCTBHS — OECCPOYHO

Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpok
JeCTBHA — OECCPOYHO

8.5. Onucanmne

MaTepHaJIbHO-TeXHH'leCKOﬁ

0a3pl, HeOOXOAMMOH s

ocyllecTBJIeHHs 00Pa30BaTEILHOIO NMpoLecca Mo AUCHUILINHEe

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, 1a00paTopuii, MACTEPCKUX H

Ne JAp. 00bEKTOB /1JIsl IPOBEIeHUs
. IlepeyeHb OCHOBHOIO 000pPY/10BaAHMA
N/ | NMPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
MOMENIeHUH IJIfl CAMOCTOATEILHOI
padoThl o0yyaromuxcs (HoMep ayiuTOPHH)
Jlaboparopus "TennocHabxenue". Hocka ayauropHas, CToJbl y4eHUUYECKUE,
VYuebHas ayIuTopus Ui IPOBEICHHS Crombl penoaBaTeabCckue, mrad,
3aHATUN CEMUHAPCKOIO THUIIA. CTYJIbsl, TaDOPATOPHBIN CTEH]
VY4aebHas ayIuTopus 11 KypCOBOTO IbE30METPUUYECKHI, Ta00paTOPHBINA CTEH]]
MIPOEKTUPOBAaHMSI (BBIIIOJHEHUS KYPCOBBIX BOJIOIOJIOTPEBAHUS, TAOOPATOPHBIN CTEH]T
1 pabor). KOMIUTEKCHBIN
VYyeOHast ay1uTopus AJisl IPOBEICHUS
IPYIIOBBIX U UHIUBUAYAIBHBIX
KOHCYJIbTAIII
VYyeOHast ay1uTopus AJis IPOBEICHUS
3aHATHH TEKYILErOo KOHTPOJISI U
npomexytouHoii arrecrarmu. (C-609)
VYyeOHast ay1uTopus AJisi IPOBEICHUS CroJibl y4eHUYECKHUE IBYXMECTHbBIE
3aHATUH JEKIMOHHOTO THMA. Y4yeOHas (MOHOOJIOK), CTOJI MIPEToIaBaTeNbCKUH,
ayJTUTOPHS JJIsl IPOBEACHUS 3aHATHH JI0CcKa ayAUTOpPHAsl, KPecyo
CEeMHMHAPCKOro TUMa. Y4yeOHas ayIuTOpHs Ul | pernoaaBaress, TyMOouKa /Ui IPOeKTopa;
o | KYPCOBOTO NPOEKTHPOBAHHS (BBITIOJIHEHUS MPOEKTOP, HOYTOYK, IKpaH JIJIsl MPOEKTOopa,

KYPCOBBIX paboT). YueOHast ayquTOpHs s
MTPOBEJICHUS TPYIOBBIX M HHINBHTYyaTbHBIX
KOHCYNbTalMil. Y4ueOHas ayTuTopus s
MIPOBEJICHUS 3aHATHH TEKYIEr0 KOHTPOJIS U
npomexyrouHoit arrectarmu (C-601)

JKalIr3u




HaumeHoBaHue 000pPy10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJA00paTOpPuii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBeIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BAHMA
/Il | NMPaKTHYeCKHUX U JJA00PATOPHBIX 3aHATHIA,
NMOMENIeHUH JJIfl CAMOCTOATEILHON
padoThl 00y4aromuxcs (HoMep ayiuTOPHH)
VYuebHas ayauTopus 1Jis IpOBeICHHS Jlocka ayauropHasi, CTOJIbI
3aHATUH JEKIMOHHOTO THIA. Y4yeOHas [IpENnoaaBaTelbCKUE, CTOIbl YUEHUUECKHE
ayaUTOpUs JJIs IPOBEACHUS 3aHATHUIH JIByXMECTHBIE (MOHOOJIOK) , CTEIUIAXH,
CEeMHUHAPCKOTo THIA. Y4yeOHas ayiuTopHs Ui | mKadbl, KPeciIo mpernoiaBaTers,
3 | KYPCOBOTO NPOCKTHPOBAHHS (BBIIOJIHEHUS IPOEKTOP, HOYTOYK , IKpaH .

KYpCOBBIX pa0oT). YueOHast ayIuTOpHs JUis
MIPOBEACHUS TPYNIOBBIX U UHANBUIYAIBHBIX
KOHCYNbTalMN. YueOHas ayaAuTopust 1Jis
MIPOBEACHUS 3aHIATHI TEKYIIEro KOHTPOJIS U
npomexytrounoi arrecraimu (C-612)
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