MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

YTBEPXIIAO
/ Jupexrop MICAul
M.M. CypoBuoB
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PABOYASA TIPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

CIIOCOBBI 3®DEKTUBHOH BEHTHIAIIUH 3JAHHH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
08.04.01 CrpourennbcTBO

HamnpasnennocTs (nmpoduis/criennanu3anms ) IporpaMMbl

COBpCMeHHBIG CHCTEMBI TEINIOCHA0KECHUSA 1 00eCIIeUeHHS MHKpPOKJIMMAaTa SﬂaHHﬁ

YpoBeHb BhICIIET0 00pa30BaHus - MAruCTpaTypa

®opma oOyueHus
OUYHO-3a04YHast

Unctutyt/ pakynprer MHCTUTYT CTPOUTENIHCTBA, APXUTEKTYPHI U HCKYCCTBA
Kadenpa YpOaHUCTUKN U MHKEHEPHBIX CUCTEM

Kypc 2

Maruuroropck
2024 ron



Pa6ouas nporpamma coctasiesa Ha ocHose ®I'OC BO - MarucTpatypa 10 HanpasjIeHHIO
noxrorosku 08.04.01 CrpoutenseTso (prkas MunoGprayku Pocenn ot 31 .05.2017 . Ne 482)

PaGouyast porpamMMa paccCMOTpeHa 1 000peHa Ha 3ace/laHuK kadeaps! YpOaHUCTHKA U

HWHXCHCPHBIX CHCTEM
15.02.2024, mpotokon Ne 6 é/
3as. xadenpoi M.M. CypoBLuoB
(274

PaGouas mporpamma 0100peHa METOIMUECKOH KOMUCCHEH NCAuH
20.02.2024 r. mpotoxoi Ne 4
M.M. CypoB1oB

[Tpencenarens
4

Pabouast mporpamMMa cocTaBJICHa!
nonenT Kadeapsr YulC, kaun. TeXH. HayK C }@/ e JL.T. CrapkoBa

PernienseHr:
ucronEUTeNBHEBI qupektop OO0 "METAM" , kaHA. TeXH. HayK I'.A. TlaBnoBa



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 . Ne

3aB. kadeapoii M.ijypOBHOB

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM ToJTy Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKCHEPHBIX CUCTEM

[Iporokom ot 20 . Ne
3aB. kadeapoii M.M. CypoB1oB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoenust aucuuminHbl «CrocoObl co3gaHus S(OPEKTUBHOW BEHTUISALNU
3IaHu» SIBIsIeTCS (POPMUPOBAHUE y CTYACHTOB 3HAHUK B OOJIACTH pacyeTa, MPOCKTHPOBAHUS,
HAJIAaJKU M OSKCIUTyaTalldd CUCTEM BEHTWISLIMUA B SKUJIBIX TPAXIAHCKUX W MPOMBIIIICHHBIX
3IaHUSIX.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Jucrunauaa Crioco6b! 3 (GEeKTUBHON BEHTWISAIUMU 3/IaHUKM BXOJHWT B YacTh y4eOHOTO
wiaHa  QopMHUPYeMyl0 y4YaCTHHKAaMU 00pa3oBaTeNbHBIX OTHOIIEHWH 00pa3oBaTeNbHOM
MIpOrpaMMBI.

JUis  u3ydeHus ~ JAWCHMIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIUTLINH/ IPAKTHK:

Buibl sxcriepuMeHTaIbHBIX UCCIICIOBAHIN B 00JIACTU TEIIOCHAOKEHU S M BEHTHIISAIIAN

HopmatuBhas 0a3a npOEKTUpPOBAaHWS , MOHTa)Xa M  OKCIUTyaTalldd CHCTEM
TETUIOCHA0KEHUS ¥ BEH THJISLIIH

Teopus 1 mpakTHKa COBPEMEHHBIX CUCTEM OTOILIICHUS

DKOHOMHYECKAs OLIEHKA CUCTEM TEITIOCHA0KEHHSI U BEHTUJIS LT

DHEpro- v pecypco cOEpekeHne B CUCTEMaX TEIIOCHA0KEHUSI M BEHTHJISLINH

Opranu3zanys NpoeKTHO-U3bICKATEIbCKON 1eATEeTbHOCTH

[TopsoK MOATOTOBKH MPOEKTHOM JOKYMEHTAIIMH HA HHKEHEPHBIE CETH

CrienanbHbIe pa3aeibl MPUKIATHON TETNIOTEXHUKU U THAPOAIPOINHAMHUKH

VYyeOHasi - Hay4HO-HCCIe0BaTeIbCcKas paboTa

3nanus (YMEHHs, BIIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUH TAHHOM NUCIMILIMHBI OyIyT
HEOOXOUMBI 17151 U3YYCHUS] JUCIUILITUH/TPAKTHK:

[Ipou3BoicTBEHHAS - TEXHOJIOTHYECKAast IPAKTHKA

OcHosbl BIM-nipoextrupoBanus

[Tpon3BoACTBEHHAS - HAYYHO-UCCIIEIOBATEIbCKAs TPAKTHUKA

Teopus 1 npakTHKa CO3/1aHMS CUCTEM KIMMATU3aUH 3JaHUH

DHeproayuT cucTeM 00ecTieYeHrst MEKPOKIMMaTa 3JaHuN

ITonroToBka K nporeaype 3aliThl U 3alI1Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

[TpousBoicTBEHHAS - IPEATUTIIIOMHAS PAKTUKA

3 Komnerenuun odyuarouierocs, (popMupyembie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrare ocBoenus qucHUIInHbl (Moayis) «CrnocoObl 3¢ (HEeKTUBHONW BEHTUIISINH
3/1aHU» 00 yUaroIUiCs JoJIKeH 001a1aTh CIeAYIOIMMU KOMITETEHIUSIMHU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

IIK-1 Cnocoben MNOATOTOBUTL IIPOCKTHYHO U pa6oqy}o AOKYMCHTAIIUIO 110 OTACIIbHBIM
9JICMCHTaAM n y3J1aM, BBITIOJIHATH IIPOCKThI CHCTEM OTOIIJICHHA, BCHTUIAIINH,
KOHAWIIMOHMWPOBAHMA BO31YX4A, HDOTHBOHLIMHOﬁ BCHTUJIALIUN

[K-1.1 BbInonHsgeT moAroTOBUTENBHBIN 3TAll MPOSKTUPOBAHMUS, BKIIOYAIOIINN cOOp
, TOJITOTOBKY M aHAJIU3 UCXOIHBIX JAHHBIX
[1K-1.2 Brimonnser pa3paboTKy TEXHUUYECKHX PEIIEHUH 2JIEMEHTOB U Y3JI0B CUCTEM

1 BBITOJIHSIET IOJIHBIN NIepedeHb paboT Mo pa3paboTKe NPOeKTa BHYTPEHHHUX
VMH)KEHEPHBIX CUCTEM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM
qyuce:
— KOHTaKkTHas padora — 20,5 akaj. 4acos:
— aynutopHas — 16 akaj. 4acos;
— BHeayiuTopHas — 4,5 akaJl. 4acoB;
— camocrosTenbHas padbora — 110,8 akan. gacos;
— B (hopMe MPaKTUYECKOM TOJATOTOBKU — 2 aKa/l. yac;,
— MMOATOTOBKA K 3K3aMeHy — 12,7 akaj. gac

dopma aTTecTaluu - KypCoOBOM MPOEKT, 3a4eT, IK3aMEH

AynuropHas ) =
KOHTaKTHas pabora E 3 dopma Tekyliero
=
B aKaJl. 4acax 5 Bung KOHTPOJIS
Paznen/ Tema 2 (B axaz. yacax) E B . p Kon
> 3 © | caMocTOSTENbHON | yCIEeBAEMOCTH U
JUCLUTUTAHBI N [ . | xoMnereHMK
2 £ paboThI MIPOMEKYTOUHOM
nal. | mpakt. | 3 &
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. | O &
1. OOmas mocTaHOBKAa 3aladd O
BEHTHISIIIMOHHOM ITpoIiecce.
11 Crpykrypa
TEXHOJIOTHIECKOH CXEMBI
ITouck
BEHTWISILIUU MTOMEIIICHHSI N
JIOTIOJTHUTENIEHOM
3aHUSL.
. UH(}OPMAIUH 10
TpuHuUmI JeHCTBHS .
3aJaHHOH TeMe
BEHTHJISIIHY. CxeMsl
(pabota ¢ N
BO3yX000MeHa B YcrTHblii onpoc.
oubnuorpagpudec
IIOMEIIEHUSX. DIeMEHTHI 2 3 UM [Iposepka T1IK-1.1,
TEXHOJIOTHYECKOMI CXEMBI MIPaKTUYECKUX IK-1.2
. MaTepHaIaMu, .
BeHTWISIIMY.  Bo3mymrHbIit 3amaHui
CIIPaBOYHHKAMH,
pexuMm 31aHus. BHyTpeHHs s,
KaTaJoramMH,
BHEUIHSS M Kpaemas 3aJadu
CIIOBapsIMH,
BO3YIIHOTO pexxuma
SHIUKJIONEIUSAMH
3nanust. OOmmas MOCTaHOBKA )
3a[1aud O BEHTWILHOHHOM
nporecce.
Hroro mo pazneny 3
2. OcHOBHbIE IPHHIMIIBI BEIOOpa
U B3aUMHOTO  PAaCIOJIOKEHHS
cHCTeM BEHTHJISIIIAN B
MOMEIICHHSIX 31aHUS
ITouck
2.1 OCHOBHBIC TPUHIIHITBI .
JIOTIOJTHUTEJILHON
BBIOOpa u B3aUMHOI0
UH(OPMAIHH 110
PACIIONIOKEHUS CHCTEM .
3aJJlaHHON TeMe
BEHTWISILIUM B TIOMELICHHUAX
(pabota ¢ N
30aHUA. HopMmst VYeTHbIl onpoc.
o6ubnuorpaguaec
MPOEKTUPOBAHUS 2 1 13 B [Iposepka TIK-1.1,
BEHTWIALINNA 3TaHUS. MPAKTHYECKUX TIK-1.2
Marepuaiam, .
CBefieHHsT O CTPOMTEIBHBIX 3aaHui
CIPaBOYHHKAMH,
HOpMax M TMpaBuiaax, o0
KaTaJoTaMH,
OTpPAaCIIeBBIX HOPMax, TOCTax
CIIOBapsIMH,
U TEXHUYECKUX YCIOBHUSAX Ha
SHIUKIIOTIE TUSIMHU
MPOEKTHPOBAHNE )
Hroro no pazneny 1 13




3. HccnenoBanue a’poAWHAMHKH

BCHTUJIAIUOHHBIX ITPOLICCCOB.

3.1 HUccnenoBanue IMouck
a3POIMHAMHUKH JIOTIOJTHUTENBHOM
BEHTHJISIIIMOHHBIX nH(opMaLIH 10
IPOLIECCOB. Mertobl 3aJJaHHOW TeMe
CILCHUS adora ¢ .
21/1(1)(1)6 €HIUATBHBIX 6PI6J('II;IOI" aduuec YCTHEI onpoc.
pet p ITposepka TK-1.1,
YPaBHEHHH a3pOJUHAMUKH. 15 KHMHU
MPAKTUIECKUX TK-1.2
Merto HalOXKEHHUS HOTOKOB, Marepuagami, SO
METOJ UCTOYHHUKOB (CTOKOB), CIPaBOYHHUKAMH,
METOJ BUXPEBOH u KaTaJoTaMH,
MArHATHOW  aHaJOTUH, a CIIOBapsIMH,
Talke  METOABl  pacyueTa SHIUKIIONE TUSIMHU
TUIOCKHX TTOTOKOB. )
HUroro no pazaeny 15
4. TlomoGue a’poJMHAMHYECKHX
MPOLIECCOB, aBTOMOJIETBHOCTb.
4.1 OOrexkanue  31aHUA
BO3IYIIHBIM MOTOKOM.
Omnpenenenue BEJIMIMHBI
JIaBJICHUS BeTpa Ha
OTpaKIaloIIne
KOHCTPYKIIHH,
adPOAMHAMUYIECKHUI
K03 GUIUEHT 3/1aHUsL.
ITouck
Tonobue N
JIOTIOJTHUTENEHOM
a3pOANHAMHYECKUX
UH(pOPMAIUH 10
MPOLIECCOB, .
3aJaHHOH TeMe
ABTOMO/ICITEHOCTb.
(pabota ¢ N
AbspoavHaMuueckas TpyoOa, VYceTHsIii onpoc.
o oubmmorpadyec
THIPABIMYCCKHUIMA JIOTOK, 10 M ITpoBepka TK-1.1,
MOCTPOCHUE 3MI0p MPaKTHUECKUX TK-1.2
Marepuaiam, .
A’POAMHAMHYECKUX 3aIaHui
CIIPaBOYHHUKAMH,
K03 GUIIUEHTOB.
KaTaJoTaMH,
BHytpenHee — m30BITOUHOE
CIIOBapsIMH,
JaBJICHUE. PacuetHoe
SHIUKIIOTIE TUSIMHU
JIaBJICHUE BBITSDKHBIX CHCTEM )
C rpaBUTAllUOHHBIM
MOOYKICHUEM. DMmopet
JABICHUH B TOMEILEHUU U
Ha MIOBEPXHOCTH
OrpaXkI€HUH. [Ipuunnel
HEOpraHH30BaHHOTO
BO3yX000MeHa B
MIOMELICHHSX 3IaHus.
Hroro mo pazneny 10
5. BeHTwmAnus = COBPEMEHHBIX
TIPOU3BOJICTBEHHBIX 3JIAHUH.
ITouck
51 Ananu3 CXEMHBIX JIOTOIHUATEILHOMN
pemrCoBpeMeHHbIE UH(OPMAIHH 110
MPOM3BOJICTBEHHBIC 3aHUS. 3aaHHOM TeMe
VYrpapneHue InepeTekaHHeM (pabora ¢ .
BO3JyXa MEXAYy CMEXHBIMU 6ubnmorpaduuec YerHbiii onpoc.
Y Y p [Iposepka TIK-1.1,
TIOMELICHHSIMHU 3IaHAS 16 KAMH
N MPAKTHYECKUX TIK-1.2
(axTUBHBIH 11103, MaTepHagamMy, .
. 3aaHui
BO3IYIIHBII nucOanaHc, CIPaBOYHHKAMH,
BO3IyILIHBIE 3aBECHI). KaTaJoramu,
Opranuzanus CIIOBapsIMH,
BO3/1yXx03a00pa 1 BeIOpoca SHIUKJIONETUAMH
Hroro mo pazaeny 16




6. Cucrembl acnupauuu H

ITHEBMOTPAHCIIOPTA
6.1 Amnanus CXEMHBIX
pelIeHni CUCTeM acCIHpaIluu TTouck VYerHbIl ompoc.
u NHEBMOTpaHCNopTa. | 1 7 JIOTIOJTHUTENIbHOU ITposepka IK-1.1,
CkopocTb UHPOPMALIUH T10 MPAKTUIECKUX TK-1.2
TPaHCHOPTHUPOBAHHUS. 3aJJaHHOW TeMe 3alaHu’
OCoOCHHOCTH pacuera.
HUroro no pazaeny 1 7
7. BeHTwiamms ~— LeX0B  cO
3HAYUTENLHBIMUA  BBIICIICHUSIMH
ra3000pa3HbIX BPEJHBIX BEIIECTB.
ITouck
OTIOJIHUTEIbHOU
7.1 BenTmisgnus IeX0B CO A
nHdopManuy Io
3HAYUTENHHBIMA .
3aaHHOH TeMe
BBIJICJIEHUSIMU T'a3000pa3HbIX (pabora c
BpenHbIX BemecTB. CriocoObl P VYerHbIi ompoc.
. oubmmorpadaec
CO3/1aHHs 3¢ exkTHBHON ITposepka IK-1.1,
2105 15 KAMH
BEHTHJISILIUA B MPAaKTUIECKUX TIK-1.2
Marepuagam, .
raJbBaHUYECKUX u 3aJaHul
CIPaBOYHHKAMH,
TpPaBHJIbHBIX exax.
KaTaJOTaMH,
OcHOBHBIE OaaHCOBBIE
CIIOBapsIMH,
YpaBHEHHUS
SHIUKIIOTIETUSIMHU
HWroro no pazneny 0,5 15
8. OcHOBHBIE IPUHIUIIBI
pelieHns BEHTWIAMH LEXOB CO
3HAYUTEILHBIMU
TETJIOBBLICICHUSIMH
ITouck
8.1 OCHOBHBIC TPUHIIHITBI JIOMOJHUTEILHON
CIICHHUS] BEHTHJISLUHU 1IEX0B UH(OpMAIIH 1O .
p HH I Gop " VYerHbIl onpoc.
co 3HAYUTEILHBIMU 3aJaHHOH TeMe
[Iposepka TIK-1.1,
TEIUIOBBIICIICHUSIMU Ha| 2 | 0,5 5 (pabota ¢
MIPaKTUYECKUX IK-1.2
npuMepe KY3HEYHBIX, oubnmmorpadmyec -
TEPMUYECKUX U JIUTEHHBIX KAMH A
LIEXOB. MaTepHaIaMu,
CIIPaBOYHHUKAMH).
Hroro no pazaeny 0,5 5
9. CoBpeMeHHBIE CHCTEMBI
BEHTHWJISILIUU HKHITBIX "
00IIEeCTBEHHBIX 3TaHHI
9.1 CoBpeMeHHbBIC CHCTEMBbI
BEHTWISILIUK KUJIBIX 3aHUM
i A ITonck
TIOBBIICHHON .
JIOTIOJTHUTENILHOU
KOM(pOPTHOCTH Ananus
UHPOPMALIUH T10
croco0oB CO3JJaHU .
. 3aJJaHHOW TeMe
3¢ (GEKTUBHON  BEHTWISLIUU (paboTa ¢
THIOBBIX JKWJIBIX 31aHUN P VYeTHbIl onpoc.
M oubnuorpagpuiec
HeopranuszoBannsriit 2 1 2 UMH [Iposepka MK-1.1,
BO3/1yX000MeH B MPAKTHYECKUX TIK-1.2
Marepuaiam, .
MHOTO3TaXHBIX 3IIAHHSX. 3alaHul
CIPaBOYHHKAMH,
CxeMbl ABIKEHHS BO3AyXa B
KaTaJoTaMH,
3naHud. AHaiu3  paboThI
. CIIOBapsIMH,
CHCTEM €CTECTBCHHON
SHIUKIIOTIE TUSIMHU
BeHTWIsIMK. COBpEeMEHHBIC )
CHCTEMBI BEHTWISLHN
OOIIECTBEHHBIX 3/IaHUI
Hroro mo pazaeny 1 2

10. ITytu 3KOHOMHH TEIUIOTHI H
JNEKTPOIHEPIHU CHCTEeMaMH
BEHTHJISILIUU




101 Ilytu  SKOHOMHHU
TEIJIOTBl U AJIEKTPOIHEPIHU
CHCTeMaMHt BEHTWISLHN.
WHHOBannonHoe
obopynoBaHue
BO31yX000pabaThIBatOIINX

TTouck
JIOTIOTHUATEILHOMN

VYeTHBI onpoc.

arperaTos: YaCTOTHBIN
P UHPOPMALIUH T10 IIpoBepka IK-1.1,
npeobOpaszoBareib 000pOTOB 4 24,8 .
3aJJaHHOM TEME, MPAKTHYECKUX IK-1.2
JIBUTATEIIS BEHTUJISITOPA, .
THUPUCTOPHOE aBJICHHE pabora ¢ saann
P P ymp KaTaJoraMu
BEHTUJISITOPaMH,
obopynoBaHue c
EC-paBurarensmu. 00630p
PBIHKA TIPUTOYHO-BBITSDKHBIX
YCTaHOBO
Hroro no pasaeny 4 24,8
11. roroBslil KOHTPOIb
11.1 Amnamu3 KOMIUIEKCa N
ITouck VYeTHBIl onpoc.
MPOrPaMMHOTO 00OECTIeUeHHUS N
JIONOJHUTEILHON ITpoBepka TIK-1.1,
«ITotox» mns  pa3pabOTKH
UH(pOPMAIUU 10 MIPaKTUIECKUX IK-1.2
MPOEKTOB MO BEHTHIISAIMU . .
. 3aJlaHHOH TeMe 3amaHul
3aHHH.
Hroro no pazpeny
HWroro 3a cemectp 10 |110,8 9K3aMEH,KI1,3a4ET
KYPCOBO# IPOEKT
Hroro no aucnumninuze 10 |110,8 yp P ’

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

O6pazoBaTenbHbIC U HHPOPMAITMOHHBIE TEXHOJIOTUH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX  BHJOB  y4eOHOM paboOTBl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOIMH B IIPENojaBaHUM JAUCHUIUIMHBL  «CHOcOOBl  CO3/1aHus
3P PEeKTUBHOMN BEHTUJISILIMU 3/1aHUI» HCIOJIb3YIOTCS TpaJvLIMOHHAS u
MOJyJIbHO-KOMIIETEHTHOCTHAs TEXHOJIOTHH.

1. dns popMupOBaHUS HOBBIX TEOPETHUECKUX M (PAKTHUECKUX 3HAHUN HUCHOJIB3YIOTCS
JEKIHH:

[] o030pHBIE — ISl pacCCMOTPEHHs OOIIMX BOMPOCOB M TOHATUH Kypca «CrocoOs
co3zianus 3(pPEeKTUBHON BEHTWIIALUU 3[aHUN», KOTOpbIe HEOOXOIUMBI AJIS CHCTEMaTU3aluu U
3aKpEIUICHUS 3HAHUI;

[l M”HpOPMALIMOHHBIE — AJIs1 03HAKOMJICHHSI ¢ OCHOBHBIMU IPUHIMIIAMH ITPOEKTUPOBAHMS
U PACUYETOB BEHTUJISLMOHHBIX CHUCTEM, a TAKXKE€ JJI1 M3Y4YEHHs IPOLIECCOB, MPOUCXOASIIUX B
3JIEMEHTAX CUCTEM;

[l mpobnemMHbIe - A pa3BUTHUSI MCCIENIOBATEIBCKIX HABBIKOB M M3YYEHHsI CIOCOOOB
peleHus 3a/1a4.

2. Jns upuoOpereHUs HOBBIX (DaKTUYECKUX 3HAHMW W TPAKTUYECKUX YMEHHM
UCIIOJIb3YIOTCS IPAKTUYECKHE 3aHATHS:

[] mpakTU4YecKoe 3aHsATHE B (opMe NpaKTUKymMa — OpraHu3auus y4eOHOW paboThl,
HalpaBJIeHHAas Ha pelleHne KOMIUIEKCHOM yueOHO-TI03HaBaTeIbHOM 3a1auH;

[] pa3bop pe3ylbTaTOB TEMAaTHYECKHX KOHTPOJBHBIX pPabOT, aHamM3 OIIHOOK,
COBMECTHBIH [TOUCK BApPUAHTOB PallMOHAIILHOIO peleH s y4eOHOH MpoOIeMBl.

3. J1ast mproOpeTeHnss HOBBIX TEOPETHYECKUX M (PAKTHUYECKUX 3HAHWMA, KOTHUTUBHBIX H
HNPAaKTUYECKUX YMEHUI UCTIONIb3YyeTCs CaMOCTOsTeNIbHAs paboTa:

(] caMOCTOSITENIbHOE U3yUYeHUE YUeOHOM TUTEepaTypbl, KOHCIIEKTOB JIEKLIU;

(] MOATrOTOBKA K ayAUTOPHBIM KOHTPOJIBHBIM padoTam;

(] BBITOJIHEHNE KyPCOBOW pabOTHI.

4. JIns mpoBeieHusI 3aHATHI B UHTEPaKTUBHOH (opme:

[ opueHTalMsl CTYZIEHTOB Ha 00pa30BaTelIbHble HHTEPHET-PECYPCHI.

[l paboTa B KOMaH/I€;

[ ceMuHap-IUCKyCCHUsI — KOJJIEKTUBHOE OOCYX/IEHHE KaKoro-aIubo CIOpPHOro BOIpoca,
npo0JeMbl, BbISIBICHUE MHEHUH B IrpyTIIe.

WHTepakTUBHBIE TEXHOJOTMM — OpraHu3alus oO0pa3oBaTENbHOIO Ipoliecca, KOTopas
IpeIoiaracT akTUBHOE U HEJTMHENHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, TOCTH)KEHHE HA ITON
OCHOBE JIMYHOCTHO 3HAYMMOro JJIsi HHUX oOpa3oBaresbHOro pesynbrata. Hapsny co
CHEIUAIIM3UPOBAHHBIMU ~ TEXHOJOTHSIMHU  TaKOro  poja  MNPUHIUN  HUHTEPAKTUBHOCTH
IPOCIIEKUBAETCS B OOJIBIIMHCTBE COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHIA.

B xome mpoBeneHuss 3aHATUNH IpelyCMAaTPUBAETCS  UCIOJIB30BAaHUE  CPEICTB
BBIYUCIIUTENIbHOW TEXHUKH MPU BBIOJHEHUH UHIUBUAYAIbHBIX 33JaHUN, KOHTPOJIBHBIX paloT,
KypcoBOil pabOTBHI.

2.YyebHo-MeToanuecKoe obecreyeHrne caMoCTOsTeNIbHON paboThl CTY/IEHTOB

AynuTopHas caMOCTOsITeNIbHass paboTa CTYAEHTOB Ha TNPAKTUUYECKUX 3aHATHUAX
OCYIIIECTBIISIETCSl TOJ KOHTPOJIEM IMIpernojaBaTesis B BHJE pPELIEHUS 3aJad U BbIOJHEHUS
YIPaXHEHWH, KOTOPBIE ONIPEENSIET MPEN01aBaTeNb Il CTYACHTA.

BueaynutopHas camoctosiTenbHast paboTa CTY/I€HTOB OCYILIECTBIISIETCS B BUAE U3YUCHHUS
JUTEPATyphl 1O COOTBETCTBYIOIIEMY pas3feny C MNpopabOTKOW Marepuana M BBIIOJIHEHUS



6 YueOHO-MeTOuYecKOe 00ecreueHHe CaMOCTOSITeIbHOI patoThI 00y4Yalommxcst
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTALMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAUYecKOe M MHPOPMAIMOHHOE 00ecnevyeHue JUCITUIITIMHBI (MOTYJIs1)

a) OcHoBHasl TUTEpaTYypa:

1. Kamenes I1.H., Beatuwisinus : Yueonoe nocooue / Kamenes I1.H., Tepruunuk E.W. -
Wzn. 2-e, wmcmnpaBn. u jgomonH. - M. : WsmarensctBo ACB, 2011. - 281 c. - ISBN
978-5-93093-436-3 - Tekcr : anexkrponnsiii // DBC "Koncynsrant crymenra : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930934363.html (mata oOpaleHus:
22.05.2024). - Pexxum 10CTyIIa : IO HOIHCKE.

2. Teprnunuk E.N., Bentmnsauus: YueOnuk. - M.: U3n-Bo ACB, 2015. - 608 c. - ISBN
978-5-4323-0065-2 - Tekcr : anektponnbiii // DBC "Koncynbrant crymenrta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785432300652v1.html (mara oOpalleHus:
22.05.2024). - PesxxuM J0CTYMIA : 110 TOIUCKE.

3. Tpybunema, I'.H. Benrtunsuus: ydyeOnoe mocobue/ [.H. TpyOuneina,
MarnuTtoropckuii roc. Texuuueckuid yH-T uMm. [.11. HocoBa. — Maruutoropck: MI'TY um. I'.1.
Hocoga, 2013. — 138 c.:u1.: - Tekct: HemocpeACTBEHHBIH

4. Tpybunpina I'. H. MecTHbIE TPUTOYHO-BBITSHKHBIE CUCTEMbl BEHTWISIIIUM © ydeOHOE
nocobue / I'. H. Tpyouusina ; I'. H. Tpyouupina ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
9JIEKTPOH. OIIT. JICK (CD-ROM). - URL:
httos://host.meoaorolib.net/MP0109/Download/MObiect/20982. - TekcT : 3eKTDOHHBIHA.

0) JlomostHuTEIbHAS JIATEPATYpA:

1. IIporaceBuu, A. M. DueprocOepexeHHEe B CHUCTEMax TEIIOTa30CHAOKEHUS,
BEHTHJISILIMK ¥ KOHIUIIMOHUPOBAHUS Bo3ayXa : yueOHoe nmocobue / A. M. IIporaceBuu. — MuHck
: HoBoe 3nHanme ; MockBa : UH®PA-M, 2019. — 286 c. : win. — (Bricmee oOpa3zoBanue:
bakanaspuar). - ISBN 978-5-16-005515-2. - Tekcr : oanektponHsii. - URL:
https://znanium.com/catalog/product/1013521  (mara oOpamenus: 22.05.2024). — Pexum
JIOCTyTIA: IO TIOJIITUCKE.

2.HoBocemosa 10. H. TemnocHaOxkenre u BeHTWIsIIMs . ydeOHoe mocooue / FHO. H.
HOBoceJIOBa I'. H. Tpybununa ; }O. H. HoBocenoga, I'. H. Tpyoununa ; MI'TY. - Marauroropck

MI'TY, 2016.-130c.:m1.,Tabm.,cxemsl.-URL:
https /[host.megaprolib.net/MP0109/Download/MObject/20745. - TekcT : HemOCPEICTBEHHBIH.

3. Itoxman, E. A. TerutorazocHabkeHne W BEHTHIAIMS . ydeOHoe mocobue / E. A.
[roxman, FO. H. Kaparogun . - MockBa : ACB, 2011. - 171 c. : wu, Tabn. - Tekct :
HEIOCPEICTBEHHBIMN.

4. Teptuunuk, E. V. PacueTsl BeHTUIISIIIMOHHBIX cucTeM: Y ueOHoe mocobue / TepTuaHuk
E.N., - 2-e m31., (311.) - MockBa :MUCU-MI'CY, 2017. - 86 c.: ISBN 978-5-7264-1595-6. - Tekct
. anektpounsii. - URL: https://znanium.com/catalog/product/968887 (mara oOpamieHus:
22.05.2024). — Pexxum 10CTYIIA: 110 MOIITHCKE.

B) MeToanyeckne yKazaHus:

1. TpyOunbma, [''H. Bentmismuss oOmECTBEHHBIX 3JaHWUN: METOJ. YKa3aHUA K
BBINOJIHEHUIO KypcoBoro mpoekra/ I'.H.Tpyouusina, JI.M.KopoTkoBa; Marnuroropckuii roc.
texandeckuid yH-T uM. .. HocoBa. — Maruutoropck: MI'TY mm. I'.'1. Hocora, 2008. — 33
c.:mL: - TekcT: HemocpeCTBEHHBIN

2. [TpompinuteHHas BeHTHIISINNUSA - yueOHoe mocobue / JI. H. benobopomora, JI. B.


https://www.studentlibrary.ru/book/ISBN9785930934363.html
https://www.studentlibrary.ru/book/ISBN9785432300652v1.html
https://host.megaprolib.net/MP0109/Download/MObject/20982
https://znanium.com/catalog/product/1013521
https://host.megaprolib.net/MP0109/Download/MObject/20745
https://znanium.com/catalog/product/968887

I'punnesckas, JI. I'. CrapkoBa u ap. ; Marautoropckuii roc. Texuuueckuii yH-T uM. I'.1. Hocoga.
— Marnuroropck: MI'TY um. I'.1. Hocoga, 2010. — 77 c.:m1.: - TexcT: HemocpeACTBEHHBII

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieuenmne

HaumenoBanue N
o Ne noroBopa Cpoxk IeHCTBYS JIUIICH3UH

MS Office 2007 |y, 135 1 17.09.2007 Gecopoamo
Professional

7Zip CBOOOJIHO  PacHpoOCTpaHsIEMOE 0OCCCPOUYHO

FAR Manager CBOOOJIHO pacHpoCTpaHsIeMOe OECCPOYHO
bpayszep Mozilla |cBoGomHO pacnpocTpaHsemoe

Firefox 110 becepouno
Bpaysep Yandex |cBoGomHO pacmpocTpaHsemoe OECCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI
HasBanue xypca CchlUIKa
MexnyHapoanas 0aza MOJIHOTEKCTOBBIX
XypHaioB Springer Journals
OnekTpoHHbIE pecypcbl oubmuoreku MI'TY um.

http://link.springer.com/

https://host.megaprolib.net/MP0109/Web

I'.1. HocoRa

Poccuiickass ~ T'ocymapcrBenHass — OubimoTteka. [https://www.rsl.ru/ru/4readers/catalogues
Karayoru /

[MouckoBas cucrema Axanemust Google (Google URL: https:/scholar.qoogle.ru /

Scholar)

Hanuonanehas uHGOpMAIIMOHHO-aHATUTHYCCKAS

cucrema — Poccmiicknit  umHnekc Hayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PUHIL)

9 MaTtepHaJbHO-TEXHHYECKOE 00ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MatepuranbHO-TeXHUUYECKOE 00ecriedeHNe IUCIUIUIMHBI BKIIIOYAET:

JlexunoHHBIE ayauTOpUM: MynbTUMEOUNHBIE CpPEICTBA XPaHEHUSA, Neperadyud |
npeicTaBieHus MHGopMalMM (MHTEpaKTHBHAs JIOCKA B KOMIUIEKTE C IPOEKTOPOM H
KOMIIBIOTEPOM). JIEMOHCTpaLlMOHHBIE CTEH/IbI, IIJIAKAThI, HATJISTHbIE TOCOOUS.

ITomernienus Uit caMocTosATeNIbHON paboThl: [lepcoHanbHbIe KOMIIBIOTEPHI ¢ TakeToM MS
Office, Beixoq0M B IHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO
Cpelly YHUBEPCHUTETA.

Aynuropun JUisl IPaKTUYECKUX 3aHSATHM, TPYNNOBBIX MHAWBUIYaIbHBIX KOHCYJIbTAIIHM,
TEKYIIEro KOHTPOJII M IPOMEXYTOYHOM aTTecTaluu: /[eMOHCTpallMOHHBIE CTEH[BI, IIAKATHI,
HarJsAHbIE TOCOOus

ITomemienuss A XpaHeHUs W NPOPUIAKTHYECKOrO  OOCIY)KMBAaHUS — Y4eOHOro
obopynoBanus: Illkadpr u cremmaxu Ans XpaHeHUs Y4eOHO-METOIWYECKOM JOKyMEHTAllHH,
y4yeOHOro 000pya0BaHUs M y4yeOHO-HATJSIHBIX MMOCOOMIA; MHCTPYMEHTHI U 000pyI0BaHUE JUIS
00CITy)KMBaHUS


http://link.springer.com/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp

IIpunoxenne 1
YueOHO-MeTOAMYECKOE O0ecTIeYeHHe CAMOCTOSITE/IbHOI PadoThl CTYJ1€eHTOB

AyIuTOpHas caMOCTOATENIbHAs padoTa CTYJJEHTOB Ha IPAKTUYECKHUX 3aHIATUAX
OCYILIECTBJISIECTCS 10J] KOHTPOJIEM IIPENOAABATENS B BUE PELICHNUS 33/1a4 U BBIIIOJHEHUS
yIpaXHEHUH, KOTOpPbIE ONPEEIIAET IPENoAaBaTeib A CTYACHTA.

BreaynuropHas camocTosiTelIbHas padoTa CTYJCHTOB OCYIIECTBIISETCS B BUIC U3yUCHHS
JUTEpAaTyphl TIO0 COOTBETCTBYIOLIEMY pa3iely C HpopadOTKON MaTepuala M BBITOJHEHHS
KypCOBOM pabOThI ¢ KOHCYJIbTALIUSIMU IIPEN01aBaATEINS
IIpumepHasi CTPYKTYpa M coiepikaHue pa3jea:

[To mucuumnae «Cnocoonl co3aanns IPPeKTUBHON BEHTHISIIMHU 3[IaHUID NPElyCMOTpEHA
ayJIUTOpHAs M BHEAYAUTOPHAS] CAMOCTOSTEIbHASI pad0Ta 00yUYaIOITUXCS.

AynuropHas caMoCTOsITeNIbHAs paboTa CTyIE€HTOB IPEIOJIaraeT peueHne NPakTHIeCKuX 3a1au
Ha MPaKTUYECKUX 3aHATHSIX.

[TpumepHBIE TEMBI TPAKTUYSCKUX 3aHITHI.
AIIP Nel. M3yuenue cxeM BO3yX000MeHa MOMEIICHUN Pa3InYHOTO Ha3HAYCHUS
AIIP Ne2. JIuHelHbIN CTOK IJIMHOW 12M pa3MmenieH Hajl IMJI0OCKOCThbIO Ha OTMeTKe Z0=0,5M,

y=x=0. O6bem yaaisiemoro Bozayxa — 16 m3/c. PaccuuTarh ¥ OCTPOUTH 3aBUCIMOCTD MTPOESKITHH
CKOpPOCTH Ha OCh X Ha Pa3JIMYHBIX PACCTOSIHUAX OT JIMHEHHOTO CTOKA.

ATIIP Ne3. «Paccuntarh CKOpOCTh Ha OCH X, PACIOJIOKEHHOM B IIEHTPE MPSMOYTOJIBHOTO
OTBEpCTHS, pazMepamu 2ax26 B OECKOHEUHOW CTEHE, TPEMsI CIIoco0amHu:

1) cormacHO 3aKOHOMEPHOCTSIM TOYEYHOTO CTOKA;

2) mo aHanuTHYeckomy pemienuto M. A. Illenenesa;

3) MeTOJ0M CIIOKEHHUSI CKOPOCTHBIX MOJIeH HECKOJIBKUX TOYCUHBIX CTOKOB, pa3MEIICHHBIX
B IUNIOCKOCTH BCACBIBAIOLIETO OTBEPCTHSI (METO/ CYNEPIIO3ULIUH).

AIIP Ne4. Ananutuyeckoe orpeieieHre K03 PUIMEeHTOB MECTHOTO COIPOTUBIIEHUS TPOWHUKOB.

ATIP NeS. OnpenenuTh pacueTHOE JaBICHUE BHITSDKHBIX CUCTEM C TPABUTAIIMOHHBIM
nooyxaeHueM. [1ocTpouTs AMIOPHI IaBJIEHUN B OMENIEHUN U HA TTIOBEPXHOCTH OTPaXKICHUM.

AIIP Ne6,7. PacyeT ceTu BBITSKHBIX BO3yXOBOJIOB C HAMMEHBIIIMMU MTOTEPSIMU J1aBJICHUS

AITP Ne8. CoBpeMeHHBIE TPOU3BOACTBEHHBIE 3/1aHUs. BHIOOP MECT pacoyioKeHUs
BO3yx03a00pa U BEIOpOCa.

AIIP Ne9. Onpenennts NpoOU3BOJUTENBHOCTD BBITSHKHON CUCTEMBI aBapUHHON BEHTWIALUH,
ecin 00beM nomernenus cocrapisger 80m3, CO = 200 mr/mM3(CO), C=20 mr/m3 (TIJIK mns CO),
Mgp = 7000 mr/4, Bpemsi ipoBeTpuBanus cocrapiset 15 muH, Crp = 0,5 mr\m3.

AIIP Nel0. Ananu3 CXeMHBIX pELIEHUH CUCTEM aclIMpaliiy U MHEBMOTpaHcnopTa. Pacder cucrem
BEHTWISILIUM COTJIAaCHO BapUAHTOB 3aJJaHUM.



ATIIP Nell. CoctaBuTh OCHOBHBIC OATAaHCOBBIC YPAaBHEHUS B TalbBAHUYECKHUX U TPABUIIBHBIX
1exax COrJIaCHO BapHUaHTOB 3aJJaHUM.

AIIP Nel2. PaccuuTtarh BO3/1yXOBOJI pABHOMEPHOM pa3/iaud C MOCTOSHHBIM CTaTUYECKUM
JaBJieHuEeM JUTMHOM 3M U HavyalibHbIM cedeHueM AXB = 0,6x0,8Mm. KonnuecTBO NpuTO4YHOTO
Bo3ayxa cocTarisier 8500 m3/4. Pazmava Bo3myxa mpou3BoAUTCs yepes meinb. CKOpoCTh BO3ayXa
Ha BBIXOJIC U3 IIETH — 5 M/C

PaccuuTath BO3yX0BOJI paBHOMEPHOH pazauu C STUMH ke JaHHbIMH 1o Metoay npod. I1.H.
Kamenesa.

AIIP Nel3 Ananm3 ypaBHEHHH 0ajaHCOB 10 TEIUIOTE M 0aJaHCOB IO BO3AYXY B TEPMUYECKHUX U
KY3HEUHBIX II€Xax

ATIIP Nel4 OG30p 1 aHaM3 phIHKA TPUTOYHO-BHITSDKHBIX YCTAHOBOK C YTHUJIM3aIKeH Teria B PO.
Pabora c kaTanoramu.



[Tpunoxenue 2

OIIeHO‘lHLIe cpeacrea Jid MpoOBEACHUSA l'[pOMe)KyTO‘lHOﬁ aTTeCTallumn

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS

HpOMe)RyTO‘lHOﬁ aTreCranmum:

CtpyKTypHBII
DIIEMEHT
KOMIIETEHIIUU

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OueHouHble CpeCTBa

[1K-1: CriocobeH nmoAroToBUTH IPOEKTHYIO U pabouyio JOKYMEHTAIUIO IO OT/IeIbHBIM

OJIEMCHTAaM U y3JIaM, BBIIIOJIHATH IIPOCKTLI CUCTEM OTOINICHUS, BEHTHUJISIINUHU,

KOHAWIUOHUPOBAHUW BO31yXa, HpOTHBO,HBIMHOﬁ BCHTUIAL N

IK-1.1

Breimonnser
IMOATOTOBUTEIIFHBIN 3TaIl
MPOCKTUPOBAHHS,
BKJIFOYAIOITUH cO0p ,
MOATOTOBKY M aHAJIN3
HUCXOJHBIX TaHHBIX .

IlepeyeHb KOHTPOJBLHBIX BONPOCOB IS
MOArOTOBKH K IK3aMeHy

1.CxeMbI BO3lyX000OMEHa B TIOMEIICHHUSIX.
DJIEMEHTBI TEXHOJIOTUYECKON CXEMbl BEHTHIIALINH.

2. Bo3ylHbli pexxuMm 3/1aHusl.
BuyTpeHHss, BHEIIHSSA U KpaeBas 3a/1auu
BO3/IyLIHOTO pekuMa 31aHus. OOIIyI0 TOCTaHOBKY
3a/1a4d O BEHTUJISIIUOHHOM IIpOLIECCE.

3.MeTtopbl pemieHus AU pepeHnaIbHbIX
yYpaBHEHUH ra30AMHAMUKUA. MeTo/1 Hall0KEeHUS
MMOTOKOB, METOJI UICTOYHHKOB (CTOKOB), METO]T
BUXPEBOM M MArHUTHON aHAJIOTUH, a TaKXe
METO/Ibl pacyeTra INIOCKUX TTOTOKOB.

4. PactipenienieHye JaBICHUN B CETH
BEHTUJISILIUOHHBIX BO3/[yXOBO/IOB,
IIPUCOEAVHEHHBIX K BEHTUJIATOPY.

5. Teopuro cmemmBaHus MOTOKOB
npodeccopa I1.H. Kamenena.

6.00TekaHue 3/1aHUs BO3AYIITHBIM IIOTOKOM.
Onpenenenne BEIMYNHBI JaBJICHNS BETpa HA
OrpakJarolire KOHCTPYKIIMU, a3pOAMHAMUYECKUI
K03(pPULIMEHT 3/1aHUsL.

7. [logoOue a’poAnHaMUYECKHUX MTPOIIECCOB,
aBTOMO/JICJIBHOCTb. A3POJJMHAMUYECKYIO TPYOY,
TUJPABINYECKUI JJOTOK, TOCTPOCHUE IMIOP
a’poIMHAMHUYECKHX KO3 (HUITUEHTOB.

8. BHyTpeHHee H30bITOYHOE JaBJICHHUE.
PacueTHOE naBieHUE BBITSKHBIX CUCTEM C
IPaBUTALMOHHBIM OOYKJIECHUEM. DIIOPbI
JTaBJICHUH B TOMEILEHUH U HA TIOBEPXHOCTU
orpaxaeHuil. [[ppunHbl HEOPraHM30BaHHOTO
BO3lyXO000OMEHAa B IOMEIICHUAX 3/1aHHS.

9. IlyTi 5KOHOMHUH TETUIOTHI U
ANEKTPOIHEPTUH CUCTEMAMH BEHTUIISLIUU

10. KoMIuiekc mporpaMMHOTO 00ECTICUECHHS




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

«ITotok» mJis pa3pabOTKU MPOESKTOB IO
BEHTWIALIUHA 3JIaHUU.

IlepeyeHb KOHTPOJIBLHBIX NPAKTHYECKUX
3aJaHui
JJIS IOATOTOBKH K 3K3aMeHy

1. BeiOpath cxembl BO3IyX000MeHa TTOMEIICHHMA
Pa3IMYHOTO HA3HAYCHUS

2. JInHenHbIN CTOK IIMHOW 12M pa3merteH Haa
IUVIOCKOCTBIO Ha oTMeTKe Z0=0,5M,

y=x=0. O6beM ynansemoro Bo3zayxa — 16 m3/c.
Paccuurath 1 MOCTPOUTH 3aBUCUMOCTH TIPOEKITUH
CKOPOCTH Ha OCh X Ha Pa3JIMYHBIX PACCTOSHHUAX OT
JIMHEHMHOTO CTOKA.

3.IIpuMEHATh KOMILIEKC TPOTPAMMHOTO
obecrieuenus «lloTox» nmst pazpaboTku
IIPOCKTOB 110 BEHTHJISALIMH 3aHUH.

4. AHAIUTUYECKH OTPEICIUTh 3HAYCHUS
KO2(PHUITMEHTOB MECTHBIX CONIPOTHUBIICHHUS
TPOMHMKOB. BHJIbI TPOMHUKOB B35Th COTJIACHO
3aJJaHHIO.

5.BBINOIHUTE PaCyYET CETU BBITSHKHBIX
BO3/[yXOBOJIOB 10 BaKyyMy, IPEAYyCMOTPEB
Han0o0JIee BHITOIHYIO CKOPOCTh CMEIICHUS
IIOTOKOB.

6. OnpeeuTh pacuyeTHOE AaBJICHUE BBITSKHBIX
CUCTEM C TPAaBUTAIMOHHBIM MOOYXKICHUEM.
[TocTpouTk 3MIOpHI 1aBIEHUN B IOMENIEHUN U HA
MOBEPXHOCTU OTPAXKACHUI.

7. BpiOpaTh MecTa pacrosiokKeHHs Bo3ayxo3adopa
U BBIOpPOCA B COBPEMEHHBIX TPOMBIIIIICHHBIX
3JaHHIX.

8. Onpeaenutb NpOU3BOUTEIBHOCTD BBITSHKHOM
CUCTEMBbI aBapUIHON BEHTWIALIUHU, €CIIU 00BEM
nomenieHus cocrasisgeT 80m3, CO =200
Mr/m3(CO), C=20 mr/m3 (ITAK ans CO), MBp =
7000 Mr/4, BpeMsi IpOBETPUBAHMSI COCTaBIISIET 15
muH, Crip = 0,5 mr\m3

IIpuMep 3a1aHusI K KOHTPOJILHOM padore
1.Paccuntarh cCkOpoCTh Ha 0cu X, pacIioyIOKEHHON
B LIEHTPE MPSIMOYTOJIBHOTO OTBEPCTHS, pa3MepaMu
2ax26 B OECKOHEUHOI CTEeHE, TpeMs ClIoco0aMu:

a) COTJIaCHO 3aKOHOMEPHOCTSIM TOYEYHOTO
CTOKa,

0) mo aHanuTHYECKOMY perieHuto N.A.
Ilenenena;

B) METOJIOM CJIOXEHHSI CKOPOCTHBIX IMOJIEH




CrpyKTypHBII
IIEMEHT

IInanupyemsble pe3ysbTaThl

OneHouHble CpeacTBa

00y4eHus
KOMIIETEHIIUA
HECKOJIbKMX TOYCYHBIX CTOKOB,
pa3sMELIEHHBIX B IIJIOCKOCTHU BCACHIBAIOIIETO
OTBEPCTHS (METOJ] CYIEPIIO3UIIIH ).
2. C noMoIIbI0 KOMIUIEKCa MPOrPaMMHOI0
obecnieuenus «lloTok» mis pa3paboTku
MPOEKTOB MO BEHTWIALIMY 3IaHUI ONPEICIIUTh
KOJINYECTBO BPEAHOCTEMN, BBIACISAIOIINXCS B
TaJIbBAaHNYECKOM 1I€XE COTJIAaCHO BApUAHTY
3aJaHus.
BrimonnsieT pazpaboTky IepeyeHb KOHTPOJILHBIX BOIIPOCOB ISt
TEXHUYECKUX PEIICHUI NOATOTOBKH K 3K3aMEHY
DJIEMEHTOB U y3JIOB CUCTEM
. 1.CriocoOb1 ynpaBiieHus: IEpeTeKaHUEeM BO3TyXa
MK-1.2 U BBIIIOJIHAET MTOJTHBIN

nepeveHs padboT 1mo
pa3paboTKe MpoeKTa
BHYTPCHHUX WH)KCHEPHBIX
CHCTEM

MEXIy CMEKHBIMHU TIOMETICHUSIMH 3/IaHHST
(aKTMBHBIH 1IUTI03, BO3AYIIHBINA ArcOaiaHc,
BO3/IyLIIHBIE 3aBECHI).

2.AHanu3 CXeMHBIX peIIeHUI cucTeM acupanuu
Y [THEBMOTPAHCIIOPTA.
3. OcobeHHOoCTH pacyeTa CUCTEM acHUpaIiy U
ITHEBMOTpAHCIOPTA.
4. CriocoObI co3nanust 3(HEeKTUBHON BEHTUIISAIIUN
B TAJIbBAHUYECKHUX M TPABUIIBHBIX I[E€XaX.
5. OcHoBHbIE OaJlaHCOBbIE YPAaBHEHMS IS
raJlbBAHMYECKUX U TPABUIIBHBIX IIEXOB.
6.OCHOBHBIE IPUHIUIIBI PEIIEHHUS] BEHTUIISALIUU
LIEXOB CO 3HAUYUTEIbHBIMU TEIUIOBBIICICHUAMHU Ha
pUMepe Ky3HEUHBIX LEXOB.
7. OCHOBHBIE TIPUHIIMITEI PETLICHHS BEHTHIISLIAN
[IEXOB CO 3HAYUTEIbHBIMH TEIUIOBBIJICICHUSIMU Ha
IpUMepe TEPMUYECKUX LIEXOB.
8. OCHOBHBIE IPUHIIMIIBI PEILICHUS BEHTHIISALIUH B
JUTEUHBIX LEXaX.

9.IlpuHIMNIBI OpraHU3alvy aBapuHHON
BEHTHJISIIIUY B TPOU3BO/ICTBEHHBIX TOMEIICHUSX.
10.Onpenenenne napaMeTpoB aBapuitHON
BEHTUJISILIMM HA OCHOBE 3aKOHOMEPHOCTEMN
HECTalMOHAPHOT'0 peXUMa BEHTUIMPYEMOTO
MTOMEILEHUSI.

11. TIpyHUIMIIBI OpPraHU3aUH BBITSDKHOW U
MIPUTOYHON IPTUBOABIMHON BEHTUIISAINU. OCHOBBI
MIPOEKTUPOBAHMUS.

12.CoBpeMeHHbIE CUCTEMbBI BEHTUJISILIMKA 1
KOHIULIMOHUPOBAHMS KHUIIBIX 3AaHUI
MOBBIIIEHHONW KOM(OPTHOCTH.

13. Ananu3 crnoco6oB co3anus dpPeKTUBHON
BEHTHJISAIIUHN TUTIOBBIX KUJIBIX 3TaHHUH

14. MeToauky pacyera HEOPraHM30BaHHOTO
BO3/yX000OMEHa B MHOT'O3Ta)KHOM 3/I1aHUHU, pacuera




CrpyKTypHBII
IIEMEHT

KOMIICTCHIIN U

[Tnanupyemblie pe3ynbTaThl
00y4eHus

OneHouHble CpeacTBa

obbeMa YAaIA€eMOro Bo3ayxa.

IlepeyeHb KOHTPOJIBLHBIX MPAKTHYECKHX
3adaHui
JJIS1 MOATOTOBKH K K3aMeHY

1.IIpousBecTy aHaIU3 CXEMHBIX PEILIEHUIN CUCTEM
acIMpaluy ¥ THEBMOTPAHCIIOPTA.
2. Paccunratrhb cucteMy MHEBMOTpPAHCIIOPTa
COIIACHO BapHUAaHTOB 3aJaHUMU.
3. CocTaBuTh OCHOBHBIC OaJTaHCOBBIC YPABHEHUS
JUIsl TAJIbBAHUYECKOTO 11€Xa COIVIACHO BapUaHTOB
3a/IaHU.
4. CocTaBUTh OCHOBHBIE OaJITaHCOBBIE YPaBHEHUS
JUIsL TPABHJIBHOT'O 11€Xa COTJIACHO BapUaHTOB
3aaHuN
5. Paccunrtarh BO31yX0BOJl paBHOMEPHOH pa3/iadyu
C MOCTOSIHHBIM CTATHYECKUM JABJICHUEM JJIMHOU
3M u HayaiabHBIM ceuenneM AXB = 0,6x0,8Mm.
KoanyecTBo NpuTOYHOr0 BO3/1yXa COCTABIAET
8500 m3/4. Pa3znaua Bo3ayxa MPOU3BOJAUTCS Yepe3
mesnb. CKOpOCTh BO3yXa Ha BBIXOJE U3 TN — D
m/c

6.Paccuntars BO31yX0BOJ PaBHOMEPHOM pa3iauu
C 3TUMHU e JaHHBIMHU 1o MeTony npod. I1.H.
Kamenesa.
7.11pousBecTy aHaIN3 ypaBHEHUI OaIaHCOB IO
TEIJI0Te ¥ 0AJIAHCOB MO BO3AYXY B TEPMUYECKOM
exe.

8.BbImomHUTE 0030p U aHaU3 PhIHKA
IMPUTOYHO-BBITSDKHBIX YCTAHOBOK C YTHIIM3aLUEN
teria B PO. Pabora ¢ karamoramu
IIpumep 3a1aHus HA KYPCOBOM NMPOEKT
1. CropoexTupoBarhb BEHTWIALUIO B
npoMmblnuieHHOM —1exe. [Ipexycmorpers
MECTHBIE  OTCOCBI ~ OT  HCTOYHHKOB
BpeIHOCTEH.  3alllUTUTh  TMPOEMBI  OT
BPBIBAHHS XOJIOZTHOTO BO3/yXa.
[Ipoananu3upoBarh OalaHCHI MO BO3AYXY,
TEIJIOTE W TIO JAPYTMM BPEAHOCTSIM B
TEIUIbIA, TIEPEXOJHBIA W XOJIOJHBIN
pacyeTHbIC TIePUOIBI. Onpenenursb
pacueTHbIii Bo3mMyxooOMeH. (OOOCHOBaTh
MIPUHATHIE CXEMBI BO3ayxooOmeHa. [1nan u
paspes exa, pacrnoioKeHue
obopynoBanus, opueHTanuio  (acana,
pexuM paboThI 11eXa BEIOpATh MO 3a/IaHUIO.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHMUSL:

[IpuMepHasi CTPYKTypa U cOepKaHNe MyHKTA:

[IpomesxyTouHast arrectanus 1no gucuuruinie «Cmnoco0bl co3aanus 3ppeKTUBHOI
BEHTHJISIIINHU 3JaHMID» BKIIOYAEeT TEOPETHUECKHUE BOIPOCHI, TO3BOJISAIONINE OLIEHUTh YPOBEHb
YCBOCHHUS 00Yy4aIOIIUMUCS 3HAHUN, ¥ PAKTUYECKUE 3aJaHUSI, BBISBIISIONINE CTEIICHD
c(hOpMUPOBAHHOCTH YMEHUH U BIIAJCHUIA, TPOBOAUTCS B (hopMe 3aueTa, FIK3aMeHa U B (hopme
BBITIOJIHEHUS U 3aIIUTHI KYpCOBOTO IIPOEKTA.

IMoxa3aTeu U KPUTEPUHU OLleHUBAHUS 3a4eTa:

— Ha OLEHKY «3a4YTEeHO0» — OOyuarolMiCs IEeMOHCTPUPYET IOCTaTOYHBIM  YpOBEHb
c(OpPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHbIE 3HAHUS, YMEHUSI OCBOCHBI HE MeHee yeM Ha 50%,
HO JOIYCKAIOTCS HE3HAYMTEIbHbIC OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU aHATUTUYECKUX
orepanusx, IepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

— Ha OLEHKY «He 3a4TeHo» — oOydarouuiicsa aeMOoHCTpupyeT 3HaHus He Oonee 40%
TEOPETUYECKOr0 Marepuajja, JOIMYyCKaeT CyHIeCTBEHHbIE OMMOKH, HE MOXXET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUs POCTHIX 3ajau.

DK3aMeH 10 JaHHOW JUCUHUILUIMHE POBOAUTCS B YCTHOM popme o  Ouseram, KaKabli U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOIIPOCA U OJHO MTPAKTUYECKOE 3aJaHHE.

IToxa3zatenun u KPHUHTECPHUHA OLICHUBAHUS IK3aMEHaA:

— Ha OLEHKY «OTJMYHO» (5 0aioB) — 00y4yaroUuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHD
c(OPMUPOBAHHOCTH KOMIIETECHIINH, BCECTOPOHHEE, CHCTEMAaTHUECKOE U TITyOOKOE 3HaHNE
y4eOHOro Marepuaia, CBOOOJHO BBIIOJIHAET IPAKTUYECKHE 3a[JaHNs, CBOOOAHO ONEpUPYET
3HaHUSIMHM, YMEHUSMHU, IPUMEHSET UX B CUTYallUSX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OLIEHKY «X0po1o» (4 6anna) — o0yyaronuiicst 1IEMOHCTPUPYET CPEAHUN YPOBEHD
Cq)OpMHpOBaHHOCTI/I KOMHCTGHHHﬁ: OCHOBHBIC 3HaHHW, YMCHUS OCBOCHBI, HO JOITYCKArOTCA
HE3HAYUTCIIbHBIC OIIII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAIMTUYCCKUX OIICpaluix, ICPEHOCC
3HaHUU U yMEHUIl Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— Ha OLIEHKY «yA0BJeTBOPHUTEIbLHO» (3 Oaia) — 00yJaroluiicss IeMOHCTPUPYET OPOTOBBIN
yYpOBEHb C(HOPMUPOBAHHOCTU KOMITETCHIIMI: B X0J1€ KOHTPOJIbHBIX MEPOIIPUITUIN TOMYCKAIOTCS
OLIMOKH, IPOSIBIISIETCS] OTCYTCTBUE OTAEIbHBIX 3HAHUH, YMEHUI, HAaBBIKOB, 00yJaromuiics
UCTIBITHIBACT 3HAYUTEIbHbIEC 3aTPYAHEHUS IPU ONEPUPOBAHUH 3HAHUSAMH U YMEHHUSIMU IIPU UX
NepeHOCce Ha HOBbBIE CUTYAIHH.

— Ha OIIEHKY «HEeY/I0BJIETBOPUTEIbHO» (2 O6amta) — 00yJarmuics AeMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CYIIeCTBEHHbIE OMUOKH, HE MOXKET TTOKa3aTh
WHTEIJIEKTYyalIbHbIC HABBIKM PEIISHUS MPOCTHIX 3a/1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT NoKa3aTh 3HAaHHs Ha
YPOBHE BOCIIPOU3BEICHHS U 00BSICHEHUS] UH(DOPMAIIMH, HE MOXKET IMOKa3aTh UHTEIIEKTYyaJIbHbIE
HaBBIKU PELICHUS MPOCTHIX 3ajay.

Iloka3aTen U KpUTEPUH OLICHMBAHUS KYPCOBOI'0 IIPOEKTA:
— Ha OLEHKY «OTJMYHO» (5 OamioB) — NPOEKT BBHINOJIHEH B COOTBETCTBUU C 3aJJaHUEM,
oOyJaronuiicsi MOKa3bIBa€T BBICOKUU YPOBEHb 3HAHWN HE TOJHKO Ha YPOBHE BOCIPOM3BEICHHS U



00BsicCHeHUs! HH(POPMAIIUH, HO U MHTEIJUIEKTYaJIbHbIE HABBIKM PEIICHUs IPOOJIeM U 3a7a4, HaXOXKACHUS
YHUKAJIbHBIX OTBETOB K MPOOJIEeMaM, OLIEHKH U BBIHECEHHUS KPUTHUUECKHX CYKJICHHIH;

— Ha OLEHKY «Xopomo» (4 Oamwia) — MPOEKT BBHINOJHEH B COOTBETCTBUU C 3aJaHHEM,
o0yyaroIMicsl IOKa3bIBa€T 3HAHMS HE TOJBKO HA YPOBHE BOCIHPOM3BEAEHUS M OOBSICHEHUS
UH(OPMAaLIH, HO U MHTEJUICKTYyaIbHbIC HABBIKH PELICHUs Po0IeM U 3a/1a4, HAXOKACHUST YHUKAIbHBIX
OTBETOB K IIpo0JieMam;

— Ha OLICHKY «Y/I0BJIETBOPHUTEJBbHO» (3 0aia) — MIPOEKT BHIIIOJHEH B COOTBETCTBUU C 3aJJaHUEM,
oOyyaroIuiicss IMOKa3blBae€T 3HAHUS Ha YPOBHE BOCIPOM3BENEHUS U OOBSICHEHUS HHpOpMaluy,
MHTEJIJIEKTYaJIbHbIE HABBIKM PELIEHUS MPOCTHIX 33/1a4;

— Ha OLEHKY «HeyJ0BJeTBOPHTEIbHO» (2 Oamia) — 3aJaHue MPEroJaBaTelsl BBIIOJIHEHO
YaCTUYHO, B MTPOIECCE 3ALIUTHI MPOEKTA O0YUAIOIIUICS TOMYCKAaeT CYIIeCTBEHHbIE OITMOKH, HE MOXKET
IIOKa3aTh UHTEJUIEKTYaJIbHbIC HABBIKM PEILIEHHs TI0OCTABICHHOM 3a1auu.

— Ha OLEHKY «HEYAOBJIeTBOPUTeNAbHO» (1 0ami) — 3amaHue NpemnoaaBaress BHIIOIHEHO
YaCTUYHO, 00YyYaroLINiics HE MOKET BOCIPOU3BECTH M OOBACHUTH COJAEP)KaHUE, HE MOXKET IO0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELICHUS IOCTAaBICHHOM 3aauu.



