MUHUCTEPCTBO HAYKHU 1 BHICIIEI'O OBPA3OBAHUA
POCCUKCKOY OEJEPAITMA

DeniepabHOE TOCY JAPCTBEHHOE OOIKETHOE 00pa3oBaTeNbHOE yIPEeKICHHE
BBICITIETO 00pa30BaHHUs
«MarHHTOTOpCKHil rOCyIapCTBEHHBIN TeXHIYeckui yauBepeuteT um. [.A. Hocosay
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TemnorazocHab)KeHUE U BEHTUIISALHS

VpOoBeHE BBICHIET0 00pa3oBaHus - OaKanaBpHaT

®opma 00yIeHHs
OYHas

UnctutyT/ GakynsreT  WHCTHTYT CTPOMTE/BCTBA, ADXUTEKTYPBI M HCKYCCTBA

Kadenpa VpasieHust HeBIKUMOCTBIO U HH)KEHEPHBIX CHCTEM
Kypc 3
Cemectp 5,6

MarauToropek

2020 rox



Pa6oyas mporpamma cocrasiena Ha ocHoBe @I'OC BO - GakanaBpHaT 110 HAaIIPaBICHUIO
noarorosku 08.03.01 Ctpourensctso (mpukas Muno6prayku Poceru ot 31.05.2017 . Ne 481)

PaGouasi mporpamMma paccMOTpeHa W OxoOpeHa Ha 3acelaHuy Kadeapsl YIIpaBICHHS

HEJIBIDKHMOCTBIO H HH)KEHEPHBIX CHCTEM
12.02.2020, mpoTtokoi Ne 7 %
3aB. i I0.A. M
aB. Kajenpoit = opeBa
PaGouast mporpamma oo6peHa metonuueckoit komuccueit UCAull
17.02.2020 r. mpoTokos Ne 5 %
[Ipencenarens O.C. JlorynoBa

PaGoyas mporpamma cocTaBiIeHa: ﬂ/
norest kapenper YHulC, kann. TeXH. HaykK % 10.A. Mopesa

Penenzent:
Texumyeckuit mupektop OOO/METAM" , kanz. TeXH. HayK

I'.A. ITaBnoBa
7 4




JIner akTyaauszanun pado4eii nporpaMmbl

Pabouast mporpamMma nmepecMoTpeHa, 00CykaeHa u 0100pena s peanuzanuu B 2021 - 2022
y4eOHOM ToJly Ha 3aceaHuu Kaeapsl YTpaBleHUs HEIBKUMOCTBIO M HHKEHEPHBIX CUCTEM

[IpoTokon ot 20 1. No
3aB. kadeapoii KO.A. MopeBa

Pabouas nmporpamMma nmepecMoTpeHa, 00CykIeHa 1 0100peHa s peanu3arnuu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl YTPaBICHUS HEABIKUMOCTHIO U HH)KEHEPHBIX CUCTEM

[Ipotokon ot 20 . Ne
3aB. xadenpoit O.A. Mopega

Pabouas nporpamma nepecMoTpeHa, 00cykeHa U o100peHa /i peanuszauuu B 2023 - 2024
y4eOHOM rojly Ha 3acejaHuM Kadeapbl YIpaBlIeHUs HEABMKUMOCTbIO U MHKEHEPHBIX CUCTEM

IIpotokon or 20 . Ne
3aB. xadenpoii 10.A. Mopega

PaGouas mporpamma nepecmMoTpeHa, 00cyxaeHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl YTpaBIeHUS] HEIBUKUMOCTHIO U HHKCHEPHBIX CUCTEM

[Iporokon o 20 . Ne
3aB. kadeapoii O.A. Mopega




1 lesin ocBOCHMS AMCUMILINHBI (MOIYJIS)

[{enbto ocBOeHUsT TUCHMILTUHBI « OTOIIIEHUE) SBIIAETCS U3y4eHHEe HOPMATUBHOMN 0a3bl U
TEO-PETUYECKUX OCHOB B OOJACTH MPOCKTHPOBAHUS CUCTEM OTOIUICHUS, a TAKXKE IMOJYYCHUE
MpaKTHYe-CKUX HAaBBIKOB pacueTa U MPOEKTUPOBAHUS CUCTEM OTOIICHHSI TPa)XTaHCKUX 3aHUM.

2 MecTo JUCUMILIMHBI (MO/1YJIs1) B CTPYKTYpPe 00pa30BaTeibHOM IPOrpaMMbl

Juctunnuaa OToIuieHre BXOUT B 4acTh y4eOHOTO MiIaHa (opMUPYEMYIO YHaCTHUKaMH
00pa3oBaTeNbHBIX OTHOLIEHUH 00pa30BaTEIbHOM IPOTrpaMMBI.

Jng  w3ydeHus  AMCUMIUIMHBI  HEOOXOAWMBbI  3HaHMA  (YMEHHUS,  BIJIQJICHUS),
c(hOpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHUS AUCLUIIINH/ IPAKTHK:

WHxeHepHbIe CUCTEMBI U 000y I0BaHKE 3/1aHUH

MexaHuKa )KMJJKOCTH U ra3za ¢ OCHOBaMH T'HJPaBINKH

Hacocbl, BEHTHIIATOPBI K KOMIIPECCOPBI B CUCTEMAaX TEIJIOra30CHA0XKEHMS U BEHTUIISILIUU

Teopernueckue  OCHOBbI  TEIUIOTEXHUKH  (TEXHHYECKas  TEpMOJUMHAMUKA U
TETJIOMaccoOOMeH)

CrpoutenbHas pusuka

3HaHus (YMEHHUs, BIaJeHHs), NOJTyUYECHHbIE MIPU U3YYEHUH JaHHOW AMCLUIUIMHBI OYIyT
HEOOXOIUMBI TSl U3yUSHHS TUCIUTLIINH/TIPAKTHK:

JluarHocTuka, Hanajgka, W3MEpUTENbHAas TEXHMKA CHCTEM TeIUIOra3ocHaOXeHus u
BEHTUISILIMU

LleHTpanu3oBaHHOE TEIJIOCHAOXKEHHE

OHeprocoepekeHNe B CUCTEMAX TEMJIOra30CHA0KEeHHs U BEHTUIISILIUN

ABTOMaTH3aIMsI CUCTEM TEIIOra30CHAOKEHUS U BEHTHIIALIUH

Hcrionbs30BaHnEe HETPAIUIMOHHBIX HCTOYHUKOB SHEPTUH

OCHOBBI TEOPUU HAIEKHOCTH CUCTEM TEINIOTa30CHAOKEHHS U BEHTHIIALIH

[ToaroroBka K mporeype 3aluThl ¥ 3alIMTa BBITYCKHOW KBAIN(UKAITMOHHON pabOTHI

IToaroToBka Kk ciade u caada rocyJapCTBEHHOIO HK3aMeHa

3 Komnerenuuu ody4yarouierocsi, popmMupyembie B pe3yJjibTaTe 0CBOCHUS

AUCHMILIMHBI (MOAYJISI) M IVIAHUPYEMBbIe Pe3yJIbTaThl 00y4YeHH s

B pesynbprare ocBOoeHUS AMCUUIUIMHBI (MOIyJs) «OTOIUIEHHE» OOYYaOUIHCs TOIDKEH
o0s1afaTh CaeyOIUMI KOMIETEHIMSMU:

Kon nanukaTopa NHaukaTop 1OCTHKEHHS] KOMIIETCHITUI

[IK-1 CnocobeH NOAroTOBUTH IPOEKTHYIO U padouyyro JOKYMEHTALUI0 10 OTAEIbHBIM
3JIEeMEHTaM M y3/1aM,  BBIIOJHATH  HPOEKTHl  CUCTEM  OTOIUICHHs,  BEHTWJIALMH,
KOHJAMIIMOHUPOBAHUS BO3/1YXa, IPOTUBOBIMHON BEHTUIISIINU

I1IK-1.2 BrinosiHseT paboThI O TPOSKTUPOBAHUIO JIEMEHTOB 1 CHCTEM.

IK-1.1 BrInonHAeT moAroTOBUTENIbHBIN 3TAll IPOSKTUPOBAHMUS, BKIIFOYAIOIIUI cOOp
U OATOTOBKY MCXOJIHBIX JIAHHBIX.




4. CTtpykTypa, 00b€éM 1 conep:kaHue TUCHHUIIMHBI (MOZYJIsT)
OO6miast Tpy1I0€EMKOCTh JAUCITUIUITMHBI COCTABIISIET 7 3a4€THBIX €IWHUIl 252 akaa. 4acoB, B TOM

qUCIIC:

— KOHTaKTHas padota — 133,5 akaj. yacos:
—ayauTopHas — 128 akaj. 4acos;
— BHEAyJUTOpHAs — 5,5 akaJl. 4acoB

— caMocCToOsTeNIbHas paboTa — 82,8 akaJl. 4acoB;

— MOJIrOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

cDOpMEl ATTCCTAallMH - 3a4CT, KprOBOfI IIPOCKT, 9K3aMCH
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AynutopHas £ g
o | onrakrHas pabora | S 5 ®dopma TeKyIero
=
5 B aKaj. yacax 3 Bun KOHTPOJIs
Paznen/ Tema 3 ( A ) g . p Kon
g S ©| caMOoCTOATENbHOH | yCIeBaeMOCTH U
JACIATUTAHBI 5 O = . | xommeTeHIM
@) £ paboThI MIPOMEKYTOYHOH
Tlek. nmab. | mpaxT. 'S aTTecTaluu
3aH. 3aH. S
1. Pasmen 1. OcHOBBI cucreM
OTOIUICHUS. Omnpenenenne
OTONHUTENLHON Harpy3Ku
TOMEIIEHHH.
1.1  Temnonorepu  dyepes
CamocrosTensHoe
orpaxiaromye o
n3ydyeHue yaeOHon
KOHCTpyKImu. JloOaBouHbIE
JUTEPATYPHI. N
temtonorepu. OmnpeneneHue 2 4 2 VYeTHBIH onpoc IK-1.1
[loaroroska k
KOJIYEeCTBa TETJIOTEI,
MIPAKTHYECKOMY
TepsieMoe  4epe3  TOJbI,
3aHATHIO
PACIIOJIOKEHHBIE IO TPYHTY 5
[loaroroska k
1.2 Onpenenenue
MIPAKTUYECKOMY
KOJITYECTBA TETIOTHI, Konrpons
3aHATHUIO.
HEOOXOIMMOTO JIJIsl Harpesa 2 4 2 BBITIOJTHEHHSI IIK-1.1
HHQUIBTpYIOIIErocs CamocrosrensHoe KypCOBOTO IPOEKTa
py n3ydyeHue yaeOHon M p
BO3IyXa
JUTEPATyPhI
HUroro no pazneny 4 8 4
2. Pazgen 2. Pa3sHoBuaHOCTH
CHUCTEM  OTOIUIEHHS U  HX
XapaKTepUCTHKA.
KoHcTpyKTHBHBIE AJIEMEHTHI.
CHCTEMBI BOISTHOTO OTOIUICHHSI.
2.1 Hasnauenme cucrem| 5 2 2 5 Ilouck VYeTHbIH onpoc IIK-1.1
oToruicHus. TpeOoBaHHsA K JIOTIOTHUTEIHFHON
cucTeMam OTOIUICHHSI. MH(OPMAIIH 110
Krnaccupukanust cUCTEM 3aJJaHHOW TeMe
OTOTLICHHS o BUTY (pabora c
TeIIoHocHuTenst.  BogsHoe, 6ubnuorpapuuec
1apoBOE, BO3IYIIHOE, KAM MaTepuaaMHy,
ra3oBoe, NIEKTPUIECKOE CIPaBOYHHKAMH,
OTOILICHHE. KaTaJloTaMH,
XapaxkTeprucTuka CJIOBapsIMH,
TEMJIOHOCHUTETEH. SHLUKIIOIE IUSIMU
LenTpanu3oBaHHOE U ). Beimosinenue
MECTHOE OTOILICHHE KYpCOBOTO
MPOEKTA.




TTouck
JIOTOIHATEILHOMN

2.2 CucteMbl  BOISHOTO UHPOPMAIIH 1O
OTOIUJICHUSI. 3aJJaHHOW TeMe
Knaccudpukarms. OpHo- u (pabora c
IBYXTpYyOHBIE CHCTEMBI 6ubmorpadpuyec Konrpons
OTOILICHUSI. 421 | 421 5 |kuMm marepuanamu,|  BBIIOJHEHHUS IK-1.2
KoncTpykTHBHBIE CIPaBOYHHUKAMH, |KypCcOBOTO MPOEKTa
aeMeHTHl.  TpyOonpoBobI, KaTajaoramu,
apMmarypa, (hacoOHHBIE YaCTH, CIIOBAPSIMH,
OTOIUTENBHBIE TPUOOPHI. SHIUKJIOIETUSIMU
). Beimoninenue
AKPXNel
Wroro no pazgeny 421 | 6/21 10
3. Pazpmen 3. TwunpaBauueckuid
pacder OmHO- M JBYXTPYOHBIX
CHUCTEM BOJSIHOI'O OTOIJICHUS
3.1 PacuetHoe N
LUPKYJSLUOHHOE JaBJICHHE CamocrosiTenpHOe VeI onpoc.
Py °|  Konrpom TK-1.1, TIK-
B CHCTEMax OTOIUICHUS. 6 1/11 2 |u3ydeHue yueOHOM
BBITIOJTHEHMSI 1.2
upKynsuuoHHBIE  HACOCHI. JUTEPATYPHI
KypCOBOTO IPOEKTa
DIIeBaTOPHI.
ITounck
JIOTIOJTHUTENBbHON
UH(OPMAIIH 1O
3.2 Pacuer tpyOompoBOI0B bop "
3aaHHON TeMe
cuctem ortoruteHus. [lorepn
(pabora c
FABJICHHA -~ Ha Tperue  u 6ubmorpaduuec | VYcTHbIA ompoc
MECTHBIE  COIPOTHBIICHUS. 3/31 3 P poc. IK-1.2
kuM Martepuanamu,| Koncynbranus
Mertonbl  rHIPaBIMYECKOTO
CIPaBOYHHKAMH,
pacdera pasMuHBIX CUCTEM
KaTajora-MH,
OTOIUICHUS
CJIOBAPSIMH,
SHIMKJIONEIUIMU
3.3 JIByXTpyOHBIC CHCTEMBI
BOJSIHOTO OTOILICHHUSI.
HacocHrbie u CamocrosiTenpHOE
IPaBUTALUOHHBIE CHUCTEMBI. u3ydeHue yueOHoH
I'mnpasnnyeckuit acyeT JIUTEpaTyphl. o
P p 21 | 4 patyp YerHsiit onpoc IK-1.2
IBYXTPYOHBIX CHCTEM IMoaroToBka k
OTOILICHHUSI. NPaKTUYECKOMY
L{upKyIAHOHHBIE  KOJBIIA. 3aHATHIO
VBs3Ka  IUPKYJISIMOHHBIX
KOJIel]
3.4 OpnHOTpyOHBIE CHCTEMBI
BOJSTHOTO OTOILICHHSI. Konrpons
I'uppasnuyeckuit pacuer Beimonuenue BBITTOJIHEHHS
OJIHOTPYOHBIX CUCTEM. 6/31 4 KypCOBOTO KypCOBOTO IIK-1.2
MeTtogoM  XapaKTEpPUCTUK MpoeKTa MpoeKTa. Y CTHBIN
CONPOTHUBIIECHUH. VBsi3ka ompoc
LUPKYIISIHOHHBIX KOJIEIl
HUroro no pazaeny 6 12/8U1 | 13

4. Pasmen 4. OtonurelbHbIE
mpuOopsl. BHabl OTOMHTETBHBIX
pacuet

npubopoB.  TeruoBoit

puOOpoOB




TTouck
JIOTOIHATEILHOMN
UHPOPMAIIH 1O

4.1 TpeOoBanus K 3aJaHHOU TeMe
OTOIMUTENBHBIM  TIPUOOpaM. (pabota c
Knaccudukanus OTOTH- o6ubnuorpapuuec
TENBHBIX TPHOOPOB. Bubl ) 321 4 |KMM Matepuanamu, YcrHblii onpoc. MK-1.1
OTEYECTBEHHBIX u cnpaBouHukamy, | KoHcynbpramus ’
3apy6e>KH1>1x OTOIIUTECIIBbHBIX KaTaJioraMu,
pubOpOB. Ux CIIOBapsIMH,
XapaKTePHCTHKA. SHIUKJIOIETUSIMU
5 ). Bemmonrnenmne
KypCOBOTO
IIPOEKTA.
CamocrosTenpHoe
. U3y4eHUE YIeOHOMH
4.2 TemmoBoit pacder u Y Y .
JIUTEPaTypPHL. VYerHblit ompoc.
noabop OTONHUTENBHBIX
Ioaroroska k Konrpons ITK-1.2, ITK-
pudopoB. Omnpenenenue 2 10/61 | 4
IIPaKTHYECKOMY BBITOJIHEHHS 1.1
IUTOLIA U HOBEPXHOCTH
3aHSATHIO. KypCOBOT'O NIPOEKTa
OTONHMTENLHBIX TPUOOPOB
Brinonnenne
AKPNe2
Hroro no pasaeny 4 821 | 10/61 | 8
Uroro 3a cemectp 18 | 18/411 |36/161| 35 3auér
5. Paznen 5. IlapoBoe oTorienue
5.1 Ob6nacth NpUMEHEHUs U
CamocrosTenbHOe
KiaccupuKamms cucTeM .
u3yueHHue yueOHOH
[IapoBOTO OTOIUICHHSI. [
Cucremsbl TapoBOTO 1,5 7 6 PaTypEL. VYeTHBIH onpoc TIK-1.1
[loaroroska k
OTOIUICHHS HU3KOTO
N MIPAKTHYECKOMY
nasiieHus. ['mapaBnudyeckuit
3aHATHIO
pacuet TpyOonpoBoI0B
Ilouck
JIOTIOJTHUTENBHOM
UH(OPMAIHH 110
6 3aJIaHHOM TeMe
5.2 Cucrembl  TapoOBOTO (pabora c
OTOTUICHHUS BBICOKOTO oubnuorpadudec | YcrTHBIN ompoc.
naBieHns. KoHCTpyKTHBHBIE 15 531 6 [waM maTepuanamu, Konrpons K-1.2
0COOCHHOCTH. ’ CIIPaBOYHHUKAMH, BBITIOJTHEHHSI ’
I'mapaBindeckuii pacuer KaraJoramy, |KypcOBOT'O IPOEKTa
TpyOOIIPOBOIOB CIIOBAPSIMH,
SHIUKJIONEIUSIMH
). Beimoninenue
KypCOBOTO
IPOEKTA.
HUroro mo pazneny 3 1231 ] 12
6. Pazmen 6. BosgymmHoe
OTOIICHHE
6.1 O6nacts mpumeHeHus u| 6 2 4/21 4 | CamocrosiTeNbHOE Konrpons IK-1.1, ITK-
KiaccupuKarms CHCTEM u3yueHHue yueOHOH BBITIOJTHEHHSI 1.2
BO3LyLIHOTO OTOIUICHHSI. JUTEpaTyphl.  |KypCOBOTO IPOEKTa
LlenTpann3oBaHHbIE [loaroroska k
CHCTEMBI BO3JIyIIIHOTO MIPAKTHYECKOMY
OTOILICHUSI. 3aHATHIO
KoHCTpyKTHBHBIE
a1eMeHThl. Pacyer cuctem




TTouck
JIOTOIHATEILHOMN
UHPOPMAIIH 1O

3aJIaHHOU TeME

abora ¢
6.2  MecTHBIE  CHCTEMBI (p
o6ubnuorpapuuec
BO3AYIIHOTO OTOTLICHHUSI. N
KUM MaTepuanamu,| Ycrssli ompoc. | ITK-1.1, ITK-
BoznymHo-oTonuTensHbIe 1 421 | 5,8
CIIPaBOYHHUKAMH, Koncynpranus 1.2
arperatbl. Pacuer mectHoro
KaTaJloTaMH,
BO3AYIIHOI'O OTOIIJICHUS
CIIOBapsMH,
SHUMKJIONEIUAMU
). Beimoninenue
KypCOBOTO
MPOEKTA.
Hroro no pasaeny 3 8/411 | 9,8
7. Paznen 7. IlanenpHO-Ty4dHCTOE
OTOIJICHHE. MeCTHOE OTOINICHHE
7.1 O6nacth NpUMEHEHUS U
KOHCTPYKTHUBHBIE CamocrosiTensHoe
0COOEHHOCTH MaHeIbHO- U3y4yeHue y4eOHoit
JIy4UCTOrO OTOILICHUS. JIUTEpaTyphl. . [K-1.1, TIK-
y 1,5 720 | 5 paryp YerHstit onpoc ’
TemoHocuTENMM M CXEMBI INoaroroska 1.2
cucreM. Pacyer cucrem MIPAKTUYECKOMY
MaHEJIbHO-ITy Y CTOrO 3aHATHIO
OTOTLICHUSA
Ilouck
OTIOJTHUTEIbHOU
7.2 Kouncrpykuuu| 6 A
N UH(OPMAIHH 110
OTONHUTENBHBIX MaHeJeH. .
3aJJaHHOW TeMe
CoBMelleHHbIE u
(pabora c N
IIPUCTABHBIC MaHesH. VYerHslif onpoc.
oubnuorpagpuuec
CTeHOBBIE, ITOTOJIOYHBIE U KonTrpons IIK-1.1, T1IK-
1,5 7121 5 |kum marepuanamu,
HaIoJIbHbIE MaHEeIH. BBITTOJIHEHUS 1.2
CIPaBOYHHUKAMH,
[IpoexTrpoBaHue U MOHTaX KypCOBOTO IPOEKTa
KaTajiora-My,
CUCTEM MIaHEeJIbHOTO
CIIOBapsMH,
OTOIUICHHUS. MectHoe
SHIUKJIONEIUSIMH
OTOILICHHE
). Beimonnenue
AKPNe3
Hroro no pazgeny 3 14/41 | 10
8. Pazgen 8. OCHOBEI
IIPOEKTUPOBAHUS CUCTEM
OTOIICHUS
8.1 [IpoexrupoBanne CamocTosiTensHoe
cucTeM OTOILICHHUSI. n3yuyeHue yuyeOHOH
WnpuBuayansHOE U THIIOBOE JUTEPATYPHI. N
AMBHILY 6 2 6 patyp YcrHbIii onpoc IK-1.1
npoextupoBanue.  CocraB Boimonuenue
IIPOEKTOB. «IIpuBsizka» KypCOBOTO
TUIOBBIX IIPOEKTOB MIPOEKTA.
Wroro no pasaeny 2 6
9. Pazmen 9. PerymupoBanue u
HAJIeKHOCTh CHUCTEM OTOIIJICHUS.
Pexxumbl 9KCIUTyaTalHH.
PexoHcTpykIus
9.1 PerymupoBanmue cucrtem| 6 2 421 5 | CamoctositenbHOe | YCTHBIH Ompoc. [IK-1.1
oromieHusa.  LleHTpanbsHoe, u3ydeHue yueOHoU Konrpons
MECTHOE M HMHAMBUAYaJIbHOE JIUTEPATYPBHI. BBIIOJIHEHUS
peryJIupoBaHue. IMoaroroBka Kk |[KypcoBOro MpoeKTa
TemneparypHbsle  TpadUKH. MIPAKTUYECKOMY
HanexxHocTs paboThI cucTeM 3aHATHIO
OTOIICHUS




9.2 DkclulyaTanusi CHUCTEM

TTouck
JIOTOIHATEILHOMN
UHPOPMAIIH 1O

3aJIaHHOU TeME

abora c
OTOILICHHUS. Ciy>x08l (p
o6ubnuorpapuuec
3KcIUTyaTanuu. TemsoBas u
KHM MaTepHajamH, IIK-1.1, TIK-
THIPaBIMYECKas 1 4/31 5 Koncynpranus
o CIIPABOYHHMKAMH, 1.2
YCTOUYUBOCTH CHUCTEM
KaTaJloTaMH,
OTOIUTEHHSI. PEKOHCTPYKIIHS
CIIOBAPSIMH,
CHCTEM OTOIUICHHUS
SHIUKJIOIETUSIMU
). Beimoninenue
KypCOBOTO
MPOEKTa
Hroro no pasaeny 3 8/51 | 10
HUroro 3a cemectp 14 42/161 | 47,8 9K3aMEH,KII
3a4eT, KypcoBOMH
HToro mo JuCHUIIMHE 32 | 18/41 | 78/321 | 82,8 - 1P

IIPOCKT, SK3aMCH




5 O0pa3oBare/ibHbIE TEXHOJIOTHH

Peanmzanusi KOMIIETEHTHOCTHOTO TTOIX0/1a TIPEIyCMaTPUBAET UCTIONH30BAHUE B YICOHOM
MpoLlecCe AaKTUBHBIX W WHTEPAKTHBHBIX (OpPM TMPOBENEHUS 3aHATUA B COYETaHUU C
BHEAyJUTOPHON pabOTOl C 1eNb0 (OPMUPOBAHUS M PA3BUTHSA MPOPECCHOHATBHBIX HABBHIKOB
o0y4aromuxcs.

[Tpu oOyyennu cTyaeHTOB qucuuIuinHe «OTOIUIEHUE» CIEAYeT OCYHIECTBISTh CIIEIYI0-
e o0pa3oBaTeabHbIe TEXHOIOTHU:

1. TpaguumoHnHbIe 00pa30BaTEbHBIC TEXHOJIOTHH. Y YeOHbBIE 3aHATHS C UCTIOIB30BaHUEM
TPaAULIMOHHBIX TEXHOJIOTUN POBOAATCSA B hopMax:

- ”HPOPMAITMOHHOM JICKITHH,

- IPAKTHYECKOTO 3aHATHS, MOCBSAIIEHHOTO OCBOEHUIO KOHKPETHBIX YMEHUN 1 HABBIKOB 110
MIPEUIOKEHHOMY aJITOPUTMY;

- TabopaTOPHOIi paboOTHI;

2. Texnonoruu npodsemHoro o0yuenusi. C MCMONB30BAaHUEM 3TOM TEXHOJIOTUU NPOBO-
JSTCS IPaKTHUECKUE 3aHATHS B (hOpMe MPaKTUKyMa;

3. TexHOIOTUH MPOEKTHOTO 00y4YeHHs. BBIOTHEHNE MPOEKTa HAMpPaBJIEHO HA YCTaHOB-
JeHue nene u 3amad, GOpMYIHPOBKY OXKHAAEMbIX PE3yJIbTaTOB, ONMpeAeNieHHE MPUHIUIOB U
METOAMK DPEUICHUs MOCTABJICHHBIX 3ajad, IUIAHUPOBAaHHE XO0Ja PaOOTHI, MOWCK JOCTYIHBIX H
ONTUMAJBHBIX PECYPCOB, MPE3EHTAIINIO PE3YILTATOB PAabOTHI;

4. HWupopManMOHHO-KOMMYHUKAIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH. DOpPMBI
y4eOHBIX 3aHSATUH, MPOBOJMMBIX C HCIOJIB30BaHHEM HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA:

- JIEKIHSI-BU3yaTUu3aIlus;

- IPaKTHYECKOE 3aHATHE B (POPME TIPE3ESHTALINH.

6 YueOHO-MeTOIMYeCKOe 0O0ecTieyeHHe CaMOCTOSITeIbHOI padoThl 00y4arouXxcst
IIpencraBieHo B IPUIIOKEHNH 1.

7 OueHoYHbIE CPeACTBA IJIsl MPOBEIeHUsI MPOMEKYTOYHOM aTTecTaluu
[IpencraBiensl B IPUIOKEHUH 2.

8 YueOHo-MeToqUYecKkOe M MHGOPMAITMOHHOE O0ecTieYeH e JUCIUIIIMHBI (MO1YJIs1)

a) OcHoBHas quTEpaTrypa:

1. Kopotkona, JI. M. Temno3amura u oTorieHue 31aHuid : ydyebnoe mocodue / JI. U.
Kopotkosa, I'. A. IlaBnoBa ; MI'TY. - Marautoropck, 2012. - 125 c. : wn., Tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/
1/1095618/544.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekr. - Tekcr
3JIEKTPOHHBIN. - IMeeTCst meyaTHbIN aHaJlor.

2. Hlunges, M. 1. OTtonnenue, BEHTWIALNSA U KOHAUIMOHUPOBaHUE Bo3ayxa. [Ipumepsl
pacdera cuctem: ydyeOHoe mocobue s By3oB / M. WM. Hlunses, E. M. Xpomosa, 1O. H.
Hopomenko; noa penakuueit M. U. unsiesa. -2-e uzf., ucop. u aoi. - Mocksa : M3nareiascTBo
Opaiit, 2020. — 250 c. - (Beiciiee obpazoBanue). — ISBN 978-5-534-09295-0. — Tekcr :
anektponnbit / ObC HOpaiit [caiit]. - URL: https://urait.ru/bcode/455773 (mata oOpareHus:
11.09.2020).

0) JlomotHuTeILHAS IUTEpaTypa:

1. 3emuxoB, B. B. CnopaBoyHuk wuHXEHepa MO OTOIUICHUIO, BEHTWIALMH U
KOHIMIIMOHUPOBAHMIO : ydeOHO-TpakTHueckoe nocobue / B. B. 3enukoB. - Mocksa : Undpa-
Nnxenepus, 2011. - 624 c. - ISBN 978-5-9729-0037-4. - Tekcrt : anexkrponHbid. - URL:
https://znanium.com/catalog/product/520726 (nmata obpamenus: 11.09.2020). — Pexxum


https://urait.ru/bcode/455773
https://znanium.com/catalog/product/520726
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/1/1095618/544.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/1/1095618/544.pdf&view=true

JOCTYTIA: MO TOMHCKE.

2. HoBocenona, 0. H. UnxeHepHsle cucteMbl U 000pyAOBaHUE 3/aHUM : yueOHOe
nmocobue. Y. 2. Oromnenue u Bentwisanus / KO. H. HoBocenosa, FO. A. MopeBa ; MI'TVY. -
Marnutoropck : MI'TVY, 2018. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ TUTYJI. dKpaHa. -
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=3725.pdf&show=dcatalogues/
1/1527714/3725.pdf&view=true (nata oOpamenusi: 11.09.2020). - MakpooObekT. - Tekcr :
ANEKTPOHHBIN. - CBeieHus nocTynHbl Takke Ha CD-ROM.

B) Meroauyeckue ykazaHus:

1. 3emmkoB, B. B. CnpaBouyHMK WHXEHEpa 10 OTOIUICHHIO, BCHTHISIUU W
KOHAWIIMOHUPOBAHUIO : ydeOHOo-mpakTuueckoe nocodbue / B. B. 3enukos. - Mocksa : Uudpa-
WNuxenepus, 2011. - 624 c. - ISBN 978-5-9729-0037-4. - Tekcrt : snexkrponHsiii. - URL:
https://znanium.com/catalog/product/520726 (mata obpamenus: 11.09.2020). — Pexxum nocryna:
I10 TTOJIIUCKE.

r) [IporpammHoe o6ecnieuenue u UHTEepHET-pecypehbI:

IIporpamMHuoe o6ecrieyeHne

Haumenosanue I10 No norosopa CpoOK neicTBUS JTUIEH3UU
MS Windows 7

Professional(mnst | [A-1227-18 or 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 GeccpouHO
Professional

771p CcBOOOIHO 0ecCpoOUHO
Bbpayzep Mozilla  |cBoGoHO

Firefox pacopoctpangemoe 110 OecepotHo
Bpaysep Yandex |cB0oOOIHO 0ecCpoOUHO
FAR Manager CBOOOIHO 0OECCPOUHO
Adobe Reader CcBOOOIHO 0ECCPOUHO

IIpodeccuonaibuble 6a3bl JAHHBIX H HHGOPMANIMOHHBIE CIIPABOYHbIE CHCTEMbI
HasBaHue kypca Ccblika
HanmonansHas nH(GOPMaIMOHHO-
aHanMTHYeCKas cucrema — Poccuiickuii mamexc|URL: https://elibrary.ru/project _risc.asp

HayuyHoro 1utupoBanus (PUHII)

ITouckoBas cucrema Axagemus Google
(Google Scholar)

Wnpopmannonnass cucrtema - ExuHoe okHO
JI0CTyNa K HHPOPMAIIMOHHBIM pecypcaM
Poccuiickas T'ocymapctBenHass OubmuoTexa.
Karasioru

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

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

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



https://znanium.com/catalog/product/520726
https://magtu.informsystema.ru/uploader/fileUpload?name=3725.pdf&show=dcatalogues/1/1527714/3725.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3725.pdf&show=dcatalogues/1/1527714/3725.pdf&view=true

DnexTpoHHBIe pecypchl Oubmmoreku MITY
um. I'.J1. HocoBa
MexnyHapoaHast HayKOMETpHUYeCcKas
pedeparrBHas 1 MOJHOTEKCTOBas Oasa maHHbIX [http://webofscience.com
Hay4yHbIX n3ganuii « Web of sciencey
MexnyHaponHas pedepaTuBHas U
[TOJHOTEKCTOBAsT CIIpaBOYHAs 0a3za JaHHBIX
MexayHapoaHast Oaza IIOJTHOTEKCTOBBIX
JKypHaIoB Springer Journals
MesxmyHapoTHast KOJIJICKITHS HAyYHBIX
[IPOTOKOJIOB I10 PAa3JWYHBLIM OTPACIsIM 3HAHUN
MexayHapoaHas 0a3a HayYHBIX MaTEpHUajIOB B
obiacTr (HU3MYECKHX HAYK M HHKXKHHUPHHTA
MexnynapoaHas 0a3a CHpaBOYHBIX HW3JIaHUN
10 BCEM OTpacysaM 3HaHui SpringerReference

9 MarepuajbHO-TeXHHYECKOe o0ecnevyeHne JUCIUILIHHLI (MOIYJIA)

http://magtu.ru:8085/marcweb2/Default.asp

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

http://materials.springer.com/

http://www.springer.com/references

MarepuanbHO-TEXHHUYECKOE 00ecrieueHre JUCIUTUINHBI BKITIOYAET:

JlexunonHble ayauTOopuu: MynbTUMEIUIHBIE CpEACTBA XPAHEHMs, IEpeladyd M
IpeACcTaBieHuss HHPOpMaLUU (MHTEpaKTHUBHAs JOCKa B KOMIUIEKTE C TIIPOEKTOPOM U
KOMIIBIOTEPOM); IEMOHCTPAIIMOHHBIE CTEH/IbI, TIAKAThI, HATJISAHbIE TOCOOUSI.

JlaGopatopusi: JlaGopatopubiii ctenn «OtomeHue»; cTeH] «/[ByxTpyOHas cucrtema
OTOIUICHUS»; MIPUOOPHI Ui OINpeeIeHHs] TapaMeTpOB MUKPOKIMMATa [TOMEIIEHUs! (AaHEMOMETP
kpbuibuaThiii ACO-3; vameunsiii anemomerp APU-13; uudposoit repmoanemomerp Testo 405;
uugposoit repmomerp TK-5; repmomerp DTII-M; ncuxpomerp; nupomMeTp HHPpaKpacHbIi).

[Tomemienus st caMOCTOSATENbHON paboThl: [lepcoHabHbIE KOMITBIOTEPHI C IMAKETOM
MS Office, Bbixogom B HMHTepHeT M ¢ JOCTYIOM B 3JIEKTPOHHYIO HH(POPMAIMOHHO-
00pa3oBaTeIbHYIO CpEly YHUBEPCUTETA.

Ayauropun ajs PaKTUYECKUX 3aHATUH, MPYNIOBBIX WHAMBUAYAIbHBIX KOHCYJIbTALUM,
TEKYIIEro KOHTPOJS M MPOMEKYTOYHOM aTTecTauuu: JleMOHCTpalMOHHBIE CTEHJbI, IJIAKaThl,
HarJsiiHbIe TOCOOusI.

[Tomemmenuss i XpaHeHHs U NPOMUIAKTUYECKOrO OOCIyKMBAaHUS  y4eOHOTro
oOopynoBanusi: lkadsl U cremnaxu JUisi XpaHEHUS y4eOHO-METOIUYECKOW JOKYMEHTAllUH,
yueOHOro 00OpyAOBaHU M y4eOHO-HAIIAJHBIX MOCOOMIA; MHCTPYMEHTHI U 000pyl0BaHUE IS
o0cTy)KMBaHUS

Mpunoxenune 1

Y4eOHO-MeTOANYECKOE 00ecTIeYeHne CAMOCTOSITEIbHON PadoThl 00y4arouXcs

IIpumepHasi CTPYKTYpa U coJep:KaHue pa3jielia:

[To pguctumnuHe  «OToOMJIeHMe»  TpelycMOTpeHa  ayJuTOpHas M BHeayJUTOpHas
camocTosiTeNbHas paboTa 00yJaromuxcsl.

AynuTopHas caMOCTOsiTeNIbHasi paboTa CTYA€HTOB MpEIoaraeT peleHue KOHTPOJIbHBIX 3a1a4
Ha MPAaKTHYCCKUX 3aHATHAX.

IIpumepHbIe ayAUTOPHBIE KOHTPOJIbHbIE padoThl (AKP):

AKP Nel «OnpenesieHue 0TONUTEIbHOW HATPY3KH IMOMeEIEHUs.



1. PaccunTath TeruionoTepu yepes Mol Ha TPYHTE, YTeIUIEHHbIM 1epeBsIHHBIMU Topiamu (O = 10
cMm, A = 0,17 Bt/m - °C. Ilon pacnonoxeH B JECTHUYHON KJIETKEe C BHYTPEHHUMH rabapuTaMiu B IUIaHE
3 x 7 M. PacuétHble Temnepatypbl Bo3ayxa: BHyTpeHHero tB=16 “C u HapyxHoro tu= - 22 °C.

2. OnpenenuTh TEIUIONOTEPH Yepe3 OrpaKaaronne KOHCTPYKIMU B 204 KUIOM MOMEIEeHUH (CM.
PHCYHOK), €Clli TemIeparypa BHyTpeHHero Bosayxa tB=20 oC, pacdeTHas Temreparypa HapyKHOTO
Bo3nyxa tH=-30 oC, k03 GUIIUEHTHI TETUIONepeaun PaBHBI:

s Hapy»kHo# ctensl 0,3 B1/(M2 oC);

g okHa 1,82 B1/(M2 oC);

i yrerneHHoro nona 1 staxa 0,23 Bt/(M2 oC);

i yepaaunoro nepekpeitus 0,23 Bt/(M2 oC).
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AKP Ne2 «TemyioBoii pacyer oTonuTebHbIX NPUOOPOB. I'HapaBInYecKuii pacyeT CUCTEM
OTOIJICHHSI».

1. OmpenenuTh HEOOXOIUMYIO TOBEPXHOCTh UYyTYHHOT'O pajiuaTopa, ecliu:

- TeMIeparypa Bo3zayxa nomeuienus ts= 20 °C;

- TEMIIepaTypa MOCTYHAIOIIEro TEIJIOHOCUTENS K paaguaropy ti= 95 °C;

- TeMIIEpaTypa OXJaxXAEHHOro TeroHocurens t= 80 °C;

- KOJIMYECTBO TEIUIOTHI, OTAaBaeMoe mpudopom, Q = 2520 Br;

- IpuOOpP YCTAHOBIIEH Y CTEHBI O€3 HUIIH U OTKPHIT.

2. [IpoBepuTh NpaBUIBLHOCTH MO100PA MOBEPXHOCTH PAAHATOPOB, €CIIU:

- YCTAHOBJICHO 2 pajnaTopa no 9 cexuui;

- IOBEPXHOCTh KaXJA0M ceKiuu npudopa - 0,35 axmMm;

- KOJIMYECTBO TEIUIOTHI, OTaBaemMoe npudopamu, Q = 3115 Br;

- IPUOOPHI YCTAHOBJICHBI 0€3 HUIIH U OTKPBITHI.

Paccunrtarh TEmnooTAauy OTKPBITO MPOJIOKEHHBIX TPYO CTOSKA U MOABOJOK K OTOIMHUTEIIbHBIM
npubopaM MpH CIEAYIOMUX UCXOAHBIX JAaHHBIX: TEIUIOOTAa4a | M BEPTUKAIBHBIX M TOPHU3OHTAIBHBIX
TpyO coorBeTcTBeHHO (B=106 BT/M, qr=122 BT1/M, 1yTiHA TOPU30HTAIBHBIX U BEPTHUKATBHBIX YYaCTKOB
cooTBeTCcTBeHHO 1r=5,1 M, 18=13,2 M.

AKP Ne3 «IlapoBble cucrembl ororvieHusi. Bozaymnoe oromnenus. IlanenbHo-1y4uncroe
OTOIJIEHHE).

1. B cucreMe mapoBOro OTOIUICHHS OMPEACIUThH IJIUHY M YUCIO PEOPUCTBIX YYTYHHBIX TPYO,
YCTaHABIMBAaEMbIX OTKPBITO, €CIIM BHYTPEHHAS TemmepaTypa Bosayxa tB=14 °C, u30bITOYHOE
nasienue napa B npudope 0,02 MIla (tuac=104,25 °C), teruoBas momrHocTh iprbopa Qu=8700 Br,
TEIJIOOTa4a OTKPBITO MPOJIoKeHHBIX TPyO QTp=400 Br.

2. Onpenenutd TemwiooTnady 1 M TpyObl, 3aMOHOJIMYEHHON B OSTOHHOH MaHeNu, eCIu CpeIHss
temnepatypa temoHocutens 80 °C, Temmeparypa Bo3ayxa B nomeunieHuu te=18 °C, tepmuyeckoe
conportupienue 6eTonnoi nanenu R=0,486 m* °C/Br.

BHeayL[nTopHaﬂ CaMOCTOATEC/IbHAA pa60Ta oﬁyqammnxca OCYHICCTBJIACTCA B BU/IC:



- U3yYEHUsI IUTEPaTyphl 110 COOTBETCTBYIOIIEMY pa3ziey ¢ MpopaboTKOi MaTepuana

- TMOHUCKa JOTOJHUTENbHOW HMH(OpMalMK MO 3aJaHHON Teme (pabora ¢ OGubOIMorpaduyeckum
MaTepuaiaMH, CIIPaBOYHUKAMU, KaTAIOTaMH, CIIOBAPSIMH, SHITUKIONEISIMHI);

- MOJITOTOBKH K MPAKTUYCCKUM 3aHSATHIM

- BBITMIOJIHEHUS] KYPCOBOT'O ITPOEKTA.

KypcoBoii TpoeKT BBHITONHSACTCS OOyYarOIIMMCS CaMOCTOSTENIFHO TI0J  PYKOBOJCTBOM
npenojaBartess. [Ipy BHIOJHEHUH KypCOBOT0O MPOEKTa 00yUarOMNACs JOJKEH MOKa3aTh CBOE YMEHHE
paboTaTh C HOPMAaTHUBHBIM MaTE€pPHaIOM W APYTUMH JUTEPATYPHBIMA HWCTOYHHKAMH, a TaKKe
BO3MOXHOCTh CHUCTEMAaTH3UpPOBaTh W AaHAIM3MPOBATH (DAKTHUECKUII MaTepuall U CaMOCTOSATEIbHO
TBOPYECKH €TI0 OCMBICIINBATH.

VYTBep:KIeHHE TEM KYPCOBBIX MPOEKTOB MPOBOAUTCS €KETOIHO HA 3acelaHUM Kadeaphl.

[IperomaBatens GopMyIHpyeT 3aaHWe MO KypCOBOW TMPOEKT M PEKOMEHIYyeT IepeueHb
JUTEpaTyphl Ui €€ BBINOJHEHHUs. VICKIIOUMTENbHO BaXKHBIM  SIBISIETCS  HCIOJIb30BAHUE
WHQOPMAIIMOHHBIX HMCTOYHUKOB, a WMEHHO cHcTeMbl «MHTepHET», YTO JacT BO3MOXKHOCTB
oOyuaromumcs 6oJiee MoJIHO U3JIOKUTh MaTepHall Mo BBIOpaHHON UM TEMe.

B mpomecce BBHIMONHEHUS KypCcOBOTO TMPOEKTa OOYYAIONIMICS JIOJDKEH pa3o0parbes B
TEOPETUYECKUX BOMpOcax H30paHHON TeMbl, CaMOCTOSTEIbHO IPOAHATU3UPOBATh MPAKTHUECKUH
MaTtepHua, pazooparh 1 000CHOBATh MPAKTHUYECCKUE TTPEITTOKCHHS.

[IpenoaBaTenb, MNPOBEPUB TPOEKT, MOXKET BO3BPATUTh €€ JUIs JIOpadOTKM BMECTe C
NUCBMEHHBIMU ~ 3aMedaHusiMu. CTyIeHT JIOJDKeH YCTpaHUTh TIONyYCeHHBIC 3aME4YaHHus B
YCTAHOBJICHHBIH CPOK, TIOCJIE YeTo MPOEKT OKOHYATEIbHO OLIEHUBAETCSI.

KypcoBoit mpoekt pomxeH ObiTh odopmieH B coorBerctBUU ¢ CMK-O-CMI'TY-42-09
«KypcoBoii mpoekT (pabota): cTpyKTypa, colepkaHue, o0Iue npaBuiia BHITOTHEHUS U 0QOPMIICHUS.

[TpuMepHBIiA IepedeHb TeM KyPCOBBIX MPOSKTOB M PUMED 3a/IaHUs MPEICTAaBICHBI B pa3ene 7
«O1eHOYHbIE CpesICTBA [T TPOBEACHUS IPOMEXKYTOYHOM aTTeCTallum».

MpunoxeHue 2

OneHo4Hble cpeacrea AJisi MpoOBEACHUSA l'[pOMe)KyTO‘lHOi/i aTreCcralumn

Kon
HNHaukaTop 10CTHIKEHUS
HMHIUKAT OueHoYHBbIE CpeACTBA
opa KOMIIeTEHIIUHA

ITK-1: Cnocoben MNOATOTOBUTH NPOCKTHYIO U pa60qy10 JAOKYMCHTAIUIO MO OTACIBHBIM DJICMCHTAM U Y3J1aM, BBIIIOJHATH
IMPOCKTHI CUCTEM OTOIIJICHWA, BECHTHJIALMU, KOHAMIUOHUPOBAHWA BO31yXa, HpOTHBOﬂblMHOfI BCHTHJIALIMHN

IK-1.1 Brinonnser noaroroButenbHbiid 3Tan | Teopermueckue BONMPOCHI K IK3AMEHY:
MIPOCKTUPOBAHUS, BKJTFOUAIOIITUI
C60p U IMOATOTOBKY HCXOIHBIX 1. OGnactb NMPUMEHCHUA CUCTEMbI BOASHOI'O0 OTOIIJICHUA.
JIAaHHBIX. Knaccugukarusi CHCTEM BOJISIHOTO OTOTLICHHUS

2. IlepeynciuTh KOHCTPYKTHBHBIE HJIEMEHTHI CHCTEM OTOIUICHHSI.
XapakTepucTrka TpyOOIpPOBOIOB, apMaTypHl, PAaCOHHBIX YacTel
3. IlpaBuna MCHOJIL30BaHUE IMOJIMMEPHBIX TPYOOINPOBOIOB LIS
CHCTEM OTOILICHHUS

4. TpeboBaHUs K OTOMUTEIHHBIM IIPHUOOPAM

5. Knmaccudmukariius oTOonuTeTbHBIX TPUOOPOB

6. Bunsl oTonuTenbHBIX MPUOOPOB, MX XapaKTEPUCTHKA

7. XapakTepHCcTHKa PaJHaToOpOB, KOHBEKTOPOB

8. OOnacTp mNpUMEHEHUS ¥ OCOOCHHOCTH TIIaAKOTPYOHBIX
mpuOOpOB 1 peOPUCTHIX TPYO

9. ®akTOphl, BIMAIOMHME HA TEIUIONEepenadyy OTOMHUTEIBHBIX
MmprOOpOB

10. Ha3naueHue, KOHCTPYKIHS PacIIMPUTEIHLHOTO OaKka

11. Ypanenue BO3ayXxa M CIyCK BOJBI B CHCTEMax BOJSHOTO
OTOILICHUS

12. TTotepu naBieHus B TpyOOIPOBOIAX CHCTEM OTOILICHHUS.




13. XapaxreprucTuka AByXTPYOHBIX CHCTEM BOASHOTO OTOIUICHHS

14. XapakTepucTuka OTHOTPYOHBIX  CHCTEM  BOJSHOTO
OTOTUICHHS

15. Cucrema BOJSHOTO OTOIUICHHS C TOMYTHBIM JBHXKCHHUEM
TETITIOHOCUTEIIS.

16. XapakTepucThka TOPU3OHTAIBHBIX CHCTEM BOJSHOTO
OTOTUICHHS

17. I'pachuky 1aBiIeHNs B MarucTpaitsix CUCTEM OTOILICHHS

18. O6aacTh NPUMEHEHHUS TaHETbHO-TYYHUCTOTO OTOIUICHHUS

19. KoHCTpyKIusl, pa3MelieHUe B MOMEIICHHUSIX OTOMHUTEIbHBIX
maHeIen

20. Obnacte TMpUMEHEHUsS, KIACCU(PHUKAIMIA CHCTEM IapoOBOTO
OTOTLICHHS

21. O6nacTe NpUMEHEHHs, KIacCHU(UKAIM CHUCTEM BO3.IYIIHO
OTOIIJIICHU A

22. O6macTh NPUMEHEHHSI BO3AYIIHO-OTOIUTENbHBIX arperaron

23. XapaKTepuCTHKA IIEYHOT0 OTOIIEHUS

24. XapaKTepuCTUKa Ia30BOr'0 OTOILUICHUS

25. XapaKkTepuCTHKa dIEKTPUIECKOT'O OTOTUICHUS

26. OromnseHne CeabCKOX03SIMCTBEHHBIX 3aHUI 1 COOPY KEHUH

27. PerynupoBaHHe CUCTEM OTOILICHUS

28 .Ilyck cucTeM OTOIUICHHS B AKCILTyaTaIHIO

29. T'mapaBnuyeckas M TeIUIOBas YCTOMYHMBOCTb CUCTEM
OTOTLIEHHS

30. O6opyaoBaHHE TEIJIOBEIX BBOJIOB

31. JHokymeHTanus Ais y4eTa ¥ TEXHHYECKOTO KOHTPOJIS CUCTEM
OTOTUICHUS

32. IlpuumHBl  HEYNOBJIETBOPHUTENHHOM  pabOTHI  CHCTEM
OTOIUICHUA U UX YCTPAHCHUE
TeopeTnyecKue BONPOCHI K 3a4eTy:

1. [TapameTpsl, XapaKTEPU3YIOUIME MUKPOKJIAMAT [TOMEIICHHUS

2. BpIOOp HMCXOAHBIX MaHHBIX MPU HMPOCKTUPOBAHHH CHCTEMbI
OTOILICHUS

3. Buel nepeHoca TemaoThl

. TernoBoit 6aaHc MOMENIEHUS

. [IpuHIMI pabOThl CUCTEMBI OTOTLICHHUS

. DIeMEHTBI CUCTEMBI OTOILICHHUS

. Knmaccugmukarms cucreMm ororieHns

. Kmaccudukanms cucreM BOJITHOTO OTOILICHUS

. Bugpl oTomuTenbHBIX IPUOOPOB
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®DakTophl, BIMAIOIIME Ha TEIUIONEpeaady OTOMUTEIbHBIX
MmprOopoB

13. Omnpenenenue pacrnonaraéMoro JIaBj€HUsI B CHCTEME
OTOTLICHHS

14. Tlotepu naBieHUs B CUCTEME OTOIICHUS

IIpumepHble NpaKTHYeCKUe 3aJaHUS AJIS JK3aMeHa:

1. Paccuurarp TemionoTepu uepe3 Hapy)KHbIE OTpaXKACHHs
PKMJIOTO TIOMEIIEHHs, OPUEHTHPOBAHHOTO HApY)KHOH CTEHOU
pasmMep 3x2,8 M) Ha ceBep M PACIOJIOKCHHOTO Haa He
OTarIMBaeMbIM TofBajioM (pasmep mona 3x4 ™). OcTekieHue
mBoitHoe 1,2x1,5 M, opreHTHpOBaHO Ha ceBep. KomHaTta rpaHn4ut
C IpYTUMH >KWJIBIMU TTOMEIICHUSMH. 37aHHUE PaclOI0KEHO B T.

MaruuToropck. Ko duimeHTs! Temionepeiayu paBHbl:




11 HapyxHol crenst 0,28 Br/(m? °C);

nust oxkHa 1,82 Br/(m? °C);

s mona 0,23 Br/(m? °C).

2. BHIIONHUTH YETHIpE PA3IMYHBIX CXEMBI CHCTEM OTOILICHUS,
OTIMYAIOMIMXCSA APYr OT Jpyra, Kak MHHHMYM, Tpems
npusHakamMu. Onucarh 1O KiaccH(UKALMOHHBIM ITPU3HAKAM
KaXKIYIO U3 JTHX CHCTEM.

IK-1.2

Bremonnaser
MPOEKTUPOBAHUIO
CHCTEM.

paboThI
9JIEMEHTOB

1o
u

TeOpeTI/I‘IeCKI/Ie BOIIPOCHI:

1. ®axTophl, BIMAIOIIME Ha TEIUIONEPENady OTOMHUTEIBHBIX
mprOOpoB

2. Bpibop ® pa3MelieHHE OTONMUTENBHBIX MPUOOPOB B
MOMETICHUN
3. TenioBoii pacyeT OTOMUTENBHBIX TPHOOPOB
4. 'mapaBauyecKuii pacyeT CUCTEM OTOIIIICHUS
5. OmpeneneHue pacloyiaraéMoro JaBICHHS B CHUCTEME
OTOTLICHHSI
6. Ter0BoIi pacyeT OTONUTENBHBIX IPHOOPOB
7. OcoOeHHOCTH W THAPABINYECKHH pacueT IBYXTPYOHBIX
CHCTEM BOJSTHOTO OTOIUICHHS
8. OcoOeHHOCTM M THAPABIMYECKUH pacuer OJHOTPYOHBIX
CHCTEM BOJSTHOT'O OTOILIEHUS
9. PacueT cTOSIKOB CHCTEMBI OTOIIICHUS
10. TTocTpoeHue mpe30MeTpruieckoro rpaduka
11. O6opyaoBaHre MECTHBIX TETIJIOBBIX TyHKTOB
12. OcobenHocTH pacuera MaHeIbHO-ITyYHCTOrO OTOTICHUS
13. OcobeHHOCTH pacyeTa CHCTEM TIApOBOTO OTOIUICHHS
HI3KOTO JIaBJICHUS
14. OcobeHHOCTH pacueTa CHCTEM NapoBOTO OTOILUICHHS
BEICOKOT'O J1aBJICHHS
15. Pacuer cucTeM LEHTpPaJIU30BaHHBIX CHCTEM BO3AYIIHOTO
OTOTLICHHS
16. OcoGeHHOCTH pacyeTa MECTHOTO BO3LYITHOTO OTOILIICHHUS
17. PerynupoBaHue CUCTEM OTOIIICHUS
18. TTyck cucTeM OTOIUICHHS B AKCILTyaTaIlHIO
19. TwunpaBnuueckas M TEIUIOBAas YCTOMUUBOCTh CHUCTEM
OTOTUICHUS
20. DKkcIuTyatanys CUCTEM OTOILIICHHSI
21. IlpuuuHBI  HEYAOBIETBOPUTEIHLHOH  pabOTHl  CHUCTEM
OTOIUIEHHS U UX yCTPAHEHHUS
22. OcHOBBI TIPOEKTHPOBAHHS M COCTaB IIPOEKTOB IIO
OTOTLICHHIO
23. TunoBbIe IPOEKTHI. X mpuBs3Ka

I[Ipumep TeMBbI KypCcOBOT0 MPOEKTA

1 . HpoeKT CHUCTEMbI OTOILJICHUS KHIIOT'O 3JaHUuA B
[KTMMATHYCCKUX YCIOBUIA Topona YensOunck. TemmoHocHTENh
Bona. Pacuernas remneparypa termonocutens 105-70 °C.

IIman TumoBOrO H"TaXa U pa3pe€3 3aaHud B CTPOUTECIHBHOM
[KaTasnore.

[Tpumep 3aganus Mo TeMe KypcoBOro NpoeKTa:

1. OnpenenuTh TEIUIOBYIO HArpy3Ky JUIs IOMEIICHHH JKHIIOTO
BIAaHUs

2. BBINOJHUTH TEIUIOBOM pacyeT M TOAOOP OTOIMUTENBHBIX
mpuOoOpoB

3. DBBINIONHHUTH THAPABIMYECKUH pacuer TPyOOIPOBOJOB
CHUCTEMBI OTOIUICHHS C YBSI3KOH OTHNENBHBIX NHUPKYJSAIHOHHBIX
[KOJIET]

4. [Tomo6path 000pyIOBaHHE TEIFIOBOTO BBOA

5. CocraButs crienuduKamio 000py10BaHUS U MaTEpPHaAIIOB

6. HauepTuTh IUIaHBI THIIOBOTO 3Ta)ka, IOJBAJA U Yepraka C
HaHECEHHBIMH DJIEMEHTaMH CHCTEMbI OTOILICHHS




7. HauepTurh cxeMy CHCTEMBI OTOIUIEHHS C 3HAYCHHSIMH
IMaMeTpoB TPYOONPOBOJOB M THIIOPa3MEPaMH OTOMHTEIbHBIX
MmprOOpOB

8. HauepTHTh NPUHLIMITHATEHYIO CXeMY y3J1a yIpaB

0) Ilopsizok mnpoBenAeHHUs] NPOMEKYTOYHOH AaTTeCTAllMHM, IOKa3aTeJu W KpPUTePUH
OLICHUBAHMSA:

[IpomexyrouHass arrecrauus 1o JucuuiimHe «OTomueHue» 3a S5 CeMEecTp BKIIIOYAET
TEOPETUYECKHE BOINPOCHI, IO3BOJIAIONIME OLICHUTh YPOBEHb YCBOEHHsI OOYyYarOIIMMUCS 3HAHUU.
IIpoBoxutcs B dopme 3aueta. [IpomexyTouHas arrectanus 3a 6 ceMecTp BKIIOUAET TEOPETUUECKUE
BOIPOCHI U MPAKTUYECKHE 3aJjaHUsl, BBIABIISIIOILME CTENEHb C(POPMUPOBAHHOCTH YMEHUH U BIIAJICHUN.
[TpoBouTcs B hopme sK3aMeHa U B (hOpMe BBHITIOTHEHHUS U 3aIIUTHI KyPCOBOTO MTPOEKTA.

DK3aMeH N0 JAaHHOW JUCLUINUIMHE POBOAUTCS B YCTHOH (popMe 10 SK3aMEHAllMOHHBIM Ouieram,
KaKIbIH U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OHO IIPAKTHUECKOE 3aJaHHE.

IMoka3aTen U KPUTEPUH OLIEHMBAHUSI IK3aMeHAa:

— Ha OLEHKY «OTJIHYHO» (5 OaisioB) — oOywaromuiics AEMOHCTPUPYET BBICOKMH YpOBEHb
c(OpPMHPOBAHHOCTH KOMIICTEHIIUH, BCECTOPOHHEE, CHCTEMAaTHYeckoe M IIyOOoKoe 3HaHHE y4eOHOTro
MaTepuana, CBOOOJIHO BBIMOJHIET MPAKTUUYECKHE 3a/laHusi, CBOOOJIHO ONEpUPYET 3HAHUSIMU,
YMEHUSIMH, IPUMEHSICT UX B CUTYaIHsIX MOBBIIICHHON CIIOXHOCTH.

— Ha OIEHKY «xopomo» (4 Oamra) — oOydwaromuics JIEMOHCTPUPYET CpEIHUN YPOBEHBb
c(OPMUPOBAHHOCTH KOMIICTCHIIMI: OCHOBHBIC 3HaHWs, YMEHHUS OCBOCHBI, HO JOITyCKAIOTCS
HE3HAYUTEJbHbIE OLIMOKH, HETOYHOCTH, 3aTPYJHEHHUS MPH AHAIUTUYECKUX OIEepalusx, MepeHoce
3HAHWW U YMEHUU HA HOBBIE, HECTAHAAPTHBIC CUTYAIHH.

— Ha OLEHKY «yI0BJeTBOPUTeIbHO» (3 Oamia) — oOyyaromumiics AEMOHCTPUPYET MOPOrOBbIN
YpOBEHb CPOPMHUPOBAHHOCTA KOMIICTCHIIMA: B XOJI¢ KOHTPOJBHBIX MEPONPHUATHH JOITYyCKAIOTCS
OIIMOKH, TPOSBISETCS OTCYTCTBUE OTIENbHBIX 3HAHWM, YyMEHHI, HaBBIKOB, OOydaroluiics
UCTIBITHIBACT 3HAYUTENBHBIC 3aTPYAHCHHUS TPU OINEPUPOBAHUM 3HAHUSIMU W YMEHUSIMU TIPU HX
MEPEeHOCe HAa HOBBIE CUTYaIUH.

— Ha OIICHKY «HEY/0BJIEeTBOPHUTEILHO» (2 Oaia) — o0yJaronuiicss IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUYECKOTO MarepHala, JOMYyCKaeT CYUIECTBEHHbIE OIIMOKHU, HE MOXKET IMO0Ka3aTb
WHTEIUICKTYaTbHbIC HABBIKM PEIICHHSI MPOCTHIX 33]a4.

— Ha OLICHKY «HeYAOBJIeTBOPHUTEJbHO» (1 6amn) — oOyyaronuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YPOBHE BOCTPOM3BEICHUS W OOBsSCHEHMS HH(pOpMammu, HE MOXKET MOKa3aTh HWHTEJUICKTYaJIbHBIE
HABBIKU PELICHUsI MPOCTHIX 3a/1ad.

IMoka3aTen U KpUTEPUH OLlEHUBAHUSI 3a4eTAa:

— Ha OICHKY «3a4YTe€H0» — OOYYaIOIIUHCS JEeMOHCTPHPYET JOCTATOYHBIH  ypOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHILIUNA: OCHOBHBIE 3HAHUSA, YMEHHUSI OCBOCHBI HE MeHee yeM Ha 50%, HO
JIOITYCKAIOTCS HE3HAYUTEILHBIC OIMOKH, HETOYHOCTH, 3aTPYyIHEHUS TIPU aHAIUTUYCCKUX OTEpaIusX,
nepeHoce 3HaHUK ¥ YMEHHI Ha HOBBIE, HECTAHIAPTHBIC CUTYAaIUH.

— Ha OICHKY «HE 3a4TeH0» — OoOydJarommiics JIeMOHCTpUpyeT 3HaHus He Oomee 40%
TEOPETUYECKOTO  MaTepuaia, JIOMyCKaeT CYNIECTBEHHBbIE ONIMOKHM, HE MOXET I0Ka3aTh
WHTEIUICKTYaTbHbIC HABBIKU PEIICHHSI MPOCTHIX 33]a4.

KypcoBo#l IpoeKT BBINOIHSETCA 110 PyKOBOJICTBOM IIPENOJABATENS, B IPOLIECCE €r0 HAITMCAHUS
o0yJaromuiicsi pa3BUBAaeT HABBIKM K MPOEKTHOW paboTe, 3aKperuisii U OJHOBPEMEHHO DPACIIMPS
3HAHMs, MOJIyYEHHbIE IPU W3ydyeHUM Kypca. [Ipu BBIOJHEHHH KypCOBOIO IIPOEKTa 00ydarouuiics
JIOJDKEH TI0Ka3aTh CBOE yMEHHE paboTaTh ¢ HOPMATUBHBIM MAaTEPHAJIOM U JAPYTHMHU JHTEPATypPHBIMHU
UCTOYHUKAMH, a TaKK€ BO3MOXKHOCTb CHCTEMAaTU3UPOBATh U aHAIU3UPOBATh Ipado-aHATUTHUECKHUH
MaTepuail U CaMOCTOSTEIbHO TBOPYECKH €TI0 OCMBICIUBATh.



B nmpouecce HamMcaHUsT KypcOBOIO IpOEKTa OOydYaroluiics JoJDKeH pa3obpaTtbes B
TEOPETUYECKHX BOIMpOcax H30paHHOM TEMBbl, CAMOCTOSATEIBHO MPOAHATM3UPOBATh MNPAKTHUUECKUN
MaTepHal, pa3o0parh 1 000CHOBATH MPAKTHUYECKHUE MPETIOKEHUS.

IToxa3aTenn U KPUTEPHH OLCHHBAHUSI KYPCOBOI'0 IIPOEKTA:

— Ha OICHKY «OTJIHYHO» (5 0aqioB) — MPOEKT BBHINOJIHEH B COOTBETCTBUU C 3a/laHUEM,
00yyaromuicsl MOKa3bIBae€T BHICOKUN YPOBEHb 3HAHHH HE TOJBKO HAa YPOBHE BOCIPOU3BEICHHUS U
00BsicHEHUS] HTHPOPMAIIUH, HO M MHTEJUIEKTYyaIbHbIE HABBIKU pPEUIeHHs MPoOJIeM U 3a/1a4, HaX0XKICHUS
YHHUKaJIbHBIX OTBETOB K Mpo0sieMaM, OIIEHKH U BBIHECEHUS! KPUTUUECKUX CY)KICHUMN;

— Ha OIEHKY «Xopomo» (4 Oamma) — TPOEKT BHITIOJIHEH B COOTBETCTBHU C 3aJaHHEM,
oOyyaromuiicsi TOKa3blBaeT 3HAHMWA HE TOJbKO HA YpPOBHE BOCIPOU3BEACHHS U OOBSCHEHHUS
uHbOpMallMid, HO U HWHTEIUIEKTyaJbHble HAaBBIKM pELICHUS MpoOseM | 3ajad, HaxOXKICHUS
YHHUKaJIbHBIX OTBETOB K MpoliieMam;

— Ha OLEHKY «yAOBJIETBOPUTEJbHO» (3 Oamna) — MPOEKT BBIMIOJHEH B COOTBETCTBUHU C
3agaHueM, OOydaloIIMHCS TMOKa3blBa€T 3HAHUS HA YPOBHE BOCIPOM3BENEHHUS U OOBICHEHUS
nH(GOpMallnK, UHTEIEKTyalIbHbIE HABBIKHM PEIICHUS MPOCTHIX 3a71ay;

— Ha OIICHKY «HEYIO0BJIETBOPHUTEeJIbHO» (2 0aymia) — 3ajJjaHue MPErnoAaBaTeNs BBINOJHEHO
YaCTUYHO, B MPOLIECCE 3alIUThI IPOEKTa 00yUaIOILIUIICs J0MYyCKaeT CyIIeCTBEHHbIE OIIMOKH, HE MOKET
MO0KAa3aTh MHTEJUIEKTYaJIbHbIE HABBIKM PELICHMSI IOCTABICHHOM 3a1auu.

— Ha OIICHKY «HeyAOBJIeTBOpHTeJbHO» (1 Oami) — 3agaHuMe NpernojaBareisl BbINOJIHEHO
YaCTUYHO, 0OYYaIOUIMICA HE MOXET BOCHPOM3BECTU U OOBSICHUTH COJEpKAaHUE, HE MOXKET MOKa3aTh
MHTEJJIEKTYaJIbHbI€ HAaBbIKU PELICHHSI IOCTaBJICHHON 3a1a4u.
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