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CemecTp
Ne Bupg geatenbHocTn 1
1 Bcero 3a4eTHbIX eUHMLY 7
(KpeauTtoB)
2 | Bcero yvacos 252
3 Bcero 3aHATWIN B KOHTAKTHOM 28
thopme, yac.
JNekumm, yac.
MpaKTnyeckue 3aHATUS, Yac.
NabopaTtopHble 3aHATUA, Yac. 16
7 13 HUX B aKTVBHOM 1 10
NHTepaKTUBHO (hopMe, yac.
8 N3 HUX NPaKTNYeCKOM 0
MOLrOTOBKM, Yac.
9 ATTecTauus, yac. 2
10| KoHcynbTauum, yac. 10
11| CamocTosTenbHas paboTa, yac. 224
Buabl caMocToATENbHOI paboThl
(KypcoBOi1 NPOEKT, KypcoBas
12| pa6boTa, PI"3(P)/pedepart, KM
MOLrOTOBKA K KOHTPO/IbHOM
paboTe)
13| Bupg attectauum iC]
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Paboyas nporpamma cocTas/ieHa Ha OCHOBaHWM (efepasibHOro rocyaapcTBeHHOro 06pa3oBaTe/ibHOro
cTaHAapTa BbicLLero obpasoBaHus NO HanpasneHuo (cneynanbHocTu): 24.04.04 ABmacTpoeHue

&I OC BBefeH B aeinctame npmkasom Ne73 o1 05.02.2018 r. , gata ytBepxaeHus: 02.03.2018 r.
MecTo AucuMnnHbI B CTPYKTYpe y4ebHOro niaHa: biok 1, hopmmupyemas yyacTH1MKamm 0b6pa3oBaTe/ibHbIX
OTHOLLIEHWA

Pabouas nporpamma paspabotaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENM BbINYCKHMKA MO HaNpaBieHNIo
(cneumansHocTh): 24.04.04 ABnacTpoeHue

Pa6ouasi nporpamma o6cy»/ieHa Ha 3acefjaHnm Kadeapbi

TT®, npoTtokon 3acefaHuns Kaenpb! No ot 31.08.2021

YTBepX/eHa Ha CoBeTe (paKy/bTeTa fieTaTe/IbHbIX annaparos, NpoTokon Ne 6 ot 31.08.2021

Pa6ouyto nporpamMmy AUCUUNNHBI paspaboTan:
[OLLEHT, K.T.H. Fopbayes M. B.
3aBepfytoLnii kadeapoi:

[IOLIEHT, K.T.H. Fopbayes M. B.

OTBETCTBEHHbI 32 06pa30BaTe/bHYI0 NPOrpamMmy:

npodeccop UnumHaaes A. B.



1. BHelUHwWe TpeboBaHuSA

Tabnuua 1.1
KomneTteHumn
Mpynna
VHanKaTopbl JOCTVXKEHMSA KOMNETEHLUNIA
MpodeccroHabHbIe MK-2.B/HA CnocobeH pa3pabatbiBaTh 3/1EMEHTbI CUCTEM XM3HEO6eCcneYeHNs v
KOMMETEHLIMK o6opyaoBaHusa JIA
MK-2.B/HA. 1 3HaeT OCHOBbLI MPOEKTNPOBAHUS 3/1EMEHTOB CUCTEM XKN3HEOOECNEUEH NS 1
ob6opyaoBaHusa JIA
MK-2.B/HA. 2 /imMeeT HaBbIKM MPOEKTUPOBAHWA 3/IEMEHTOB CUCTEM XKU3HE06ecneyeHus 1
ob6opyaoBaHusa JIA

3. CofepyXaHue U CTPYKTypa ANCUMUN/UHBI

Tabnmua 3.1

Tembl NeKkumii

Yacbl

M3 HUX B
thopme npakT.
noAr., vac.

AKTUBHble
thopmbl, Yac.

NHankaTopbl
LOCTUXKEHNSA
KOMMNETEHLUNIA

YyebHasi AesiTENbHOCTb

Cemectp: 1

AVpaKTyeckas eauHMLA:

1. NHeBMOCUCTEMBI.
WcTouHmkm aHeprum MC.
Bugbl komnpeccopoB. Pabouast
Avarpamma. PaboTa cxartus.
Mofaya nopLuHeBoro
Komnpeccopa. O6beMHbIe 1
MeXaHUYeCcKue noTepu.
OCHOBHble MeXaHW3MbI
KOMMNPeCccopoB. POTOPHbIE
NJacTUHYaTLIE KOMIMPECCOPbI.
MotpebuTenu sHeprum B MNC.
OcobeHHOCTH
NHeBMOLMAMHAPOB. OCHOBHbIE
XapaKTePUCTUKN.
PerynupoBaHue cKopocTu
NHeBMOBUraTens.
"mapaBnnueckuii
3ameanuTenb. MnacTUHYaTbINA
NMHeBMOMOTOP. NHAMKaTOpHaA
Jmarpamma.

2. CXeMbl perynmpoBaHus n
npeobpas3oBaHnA AaBNeHUs.
CxeMbl perynnposaHus
[aBNeHNA C PeAyKLUNOHHBIM U
MpejoXpaHnTe/IbHbIM
KnanaHamu. Cxema
perynmpoBaHus gaBneHus ¢
APH. CTyneHuyarblii
KnianaH-perynarop.
Mpeobpa3oBarenb AaBneHNs
O/[INHAPHOr O [eNCTBUA U C
AndhhepeHLnaIbHbIM
nopLuHem. MNMpeobpasosaTesb
ABOHOr0 encTBUS.
IMoHWn3UTeNb AaBNeHNS.




3. OTAeNbHbIe KOHCTPYKLUUN
arperatos ['C ullC.
["'vapaBnnyeckoe pene
BpemMeHu. M1apaBInyeckunin
npeLoxXpaHuTesb. 1 0 0
Jo3unpytownii KnanaH.
OrpaHunumnTenb pacxoja.
O6paTHbIlA KnanaH.
"'maposamku.

AnpakTuyeckas eguHmua: KOHCTPYKLMA U perynnpoBaHme.

4. CneupnanbHble BOMPOCHI
NPOEKTMPOBaHNS
rnmapoarperaToB. Y nn0THEHUS
ANS BbICOKMX [aBNEHNI U
Temnepatyp. Bolibop paboyero pacyeT XapakTepucTuk
AaBneHns A5 HacoCcoB M rmapoarperaros
CUNOBbIX NPUBOAOB.
lMocnenoBatenbHOCTb
NPOEKTMPOBaHNSA HAaCOCOB U
rmapoasuratenei.

AnpakTudyeckasn eavHnLa: VicnbiTaHWs, AMarHocTrKa.

5. CTeHA0BbIe UCMbITaHNSA
rugponpusogos J1IA. LInknbl
UCMbITaHWIA TMAPONPUBOJOB.
OCHOBbIHE CTaAuMN UCTbITAHUIA.
Knaccugukaumsa BbIXOAHbIX
napameTpoB. BHeLLHWe 1
BHYTpeHHMe dakTopbl. ObLume
TpeboBaHUs K
rMAPaBINYecKnm
NCMbITaTeNbHbLIM CTEHAAM.
MeToAbl UCMbITaHWIA
3/1EMEHTOB TMAPONPUBOAOB.
PecypcHble ucnbITaHWA.
MeTofbl YCKOPEHHbIX
PECYPCHbIX UCMbITaHWI
rMaponpuBoLoB.

6. TexHnyeckasa gnarHocTunka
rmgponpusofa. OCHOBHbIE
MOHATMA N TEPMUHbI. 3a4aun
TEXHNYECKOro
[AMarHoCTUpOBaHMA. 3 0 0
[unarHoctuyeckune Mogenu.
MeTofbl ANarHOCTUPOBAHUSA.
KOHTpO/b TEXHNYECKOTO
COCTOSHUA TMAPOCUCTEM.

7. OueHKa Ka4yecTsa CUCTEM
3HeproobopysoBaHus.
KpuTepnm oLeHKN KayecTsa :
(PyHKLUMOHA/bHbIE,
TEXHO/IOTUYECKNE,
3KOHOMWYECKME U
aHTpononornyeckune. OueHkKa
3 PeKTUBHOCTA 1
ONTYMa/IbHOE NMPOEKTUPOBaHNE
TMAPONPUBOLOB.

MOCTPOEHME peasibHbIX
2 0 2 XapaKTepucTnk padboumnx
PeX1MoB




TeMbl nabopaTopHbIX paboT

Yacbl

M3 HUX B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTUXKEHNSA
KOMMNETEHLUNIA

YyebHasi AesiTeNbHOCTb

Cemectp: 1

AnpakTuyeckas eguHmua: KOHCTPYKLUMA 1 perynnpoBaHme.

1. PerynupoBaHue faBeHns B
rMapocucTeMe ¢ NOMOLLbHO
aBTOMaTa pasrpy3ku Hacoca.

O3HaKOoM/IeHMe C 3aJaHneM
1 METOLNYECKUMMU
peKOMeHAaUMAMI Mo TeMe.
BbinonHeHne nabopaTopHoOi
paboTbl, aHan3
MONYYeHHbIX pe3y/bTaToB,
odopmsieHNe OTYETA.
3awmta nabopaTopHoii
paboTbl NyTeM 06LLEHMA C
npenogasarenem.

2. V3yyeHwe cnoco6os
A031poBaHus paboueii
XXMAKOCTW B TMAPOCUCTEME.

O3HaKOoM/IeHMe C 3aaHnem
1 METOLNYECKUMMU
peKoMeHJauuAMU No Teme.
BbinonHeHne nabopaTopHOi
paboTbl, aHaNn3
MONYYEHHbIX pe3y/bTaToB,
ohopmMeHne OTHeTA.
3awmta nabopaTopHoWi
paboTbl NyTeM 06LLEHUSA C
npenogasaTenem.

3. PerynuposaHue pacxoga
paboueli xugkoctn 8 'C NA.

O3HakoMm/1eHe C 3afaHnem
1 METOAMNYECKUMM
pekoMeHAauusaMm rno Teme.
BbinonHeHne nabopaTopHoOii
paboTbl, aHaNn3
MOJTyYeHHbIX Pe3yNbTaToB,
ohopmMneHne oTHeTa.
3awmta nabopaTopHoi
paboTbl NyTeM 0OLLEHUSA C
npenojasaTenem.

4. YNNOTHUTE/bHbIe
YCTPOIACTBa rmgpoarperaTtos
rmapo- 1 NHEBMOCUCTEM.

O3HakoM/eHme ¢ 3agaHnemM
1 METOANYECKUMM
peKoMeHaauMsMu No TeMe.
BbinonHeHne nabopaTopHoi
paboTbl, aHan3
MONYYeHHbIX pe3y/bTaToB,
0hopM/IeHME OTYeTa.
3awuta nabopaTopHo
paboTbl NyTeM 06LLEHUA C
npenogasaresem.

5. PerynupoBaHwve faBneHns B
rmgpocucTeme ¢
peayKUMOHHBIM 1
npeLoXpaHUTeNbHbIM
KnanaHamu.

O3HaKOoM/IeHMe C 3aJaHneM
1 METOLNYECKUMMU
peEKOMeHAaUMAMI MO TeMe.
BbinonHeHne nabopaTopHoOi
paboTbl, aHan3
MONYYeHHbIX pe3y/bTaToB,
oopmsieHNe OTYETA.
3awmta nabopaTopHoii
paboTbl NyTeM 06LLEHMA C
npenogasaresnem.

AnpakTuueckasn eavHnLa: VicnbiTaHus, AMarHocTrKa.




6. V3yueHue paboTsl
TMAPOMNpPYBOAOB 4 0
MaccaXXnpCKnX caMoneToB.

O3HaKOoM/IeHMe C 3aJaHneM
¥ METOLNYECKNMMU
peKOMeHAaUMAMI No TeMe.
BbinonHeHne nabopaTopHoOi
paboTbl, aHan3
MONYYeHHbIX pe3y/bTaToB,
odopmsieHNe OTYETA.
3awmta nabopaTopHoii
paboTbl NyTeM 06LLEHMA C
npenogasaTenem.

7. V13yueHune paboThl
rmgponpusogos CMC

O3HaKoM/IeHMe C 3afaHneM
1 METOLNYECKUMM
pekoMeHAauusaMm Mo Teme.
BbinonHeHne nabopaTopHOi
paboTbl, aHaNN3
MONYYeHHbIX pe3y/bTaToB,
ohopmMeHMe OTHeTA.
3awmTa nabopaTopHo
paboTbl NyTeM 06LLEHUA C
npenogasaTenem.

8. 3yyeHmne KOHCTPYKLUnn
(PYHKUMOHA/IbHbLIX CUCTEM 4 0
CamoJIeTOB.

O3HakoMm/1eHWe C 3aaHnem
1 METOAMNYECKUMM
pekoMeHAauuMsaMm rno Teme.
BbinonHeHne nabopaTopHoi
paboTbl, aHaNn3
MOJTyYeHHbIX Pe3yNbTaToB,
oopmMneHne oTHeTa.
3awuta nabopaTtopHoi
paboThl NyTeM 0OLLEHUSA C
npenojasaTenem.

9. M3yueHre pexxumoB paboTsl
(hyHKLMOHaNbHbIX cnucTem J1A

O3HakoM/eHme ¢ 3agaHneM
1 METOAMNYECKUMM
peKoMeHAauMaMK No TeMe.
BbinonHeHne nabopaTopHoi
paboTbl, aHaN3
MONYYeHHbIX pe3y/bTaToB,
0hopM/IeHME OTYeTa.
3awuta nabopaTopHo
paboTbl NyTeM 06LLEHUA C
npenogasaresnem.

3.2 CamocTosTeNlbHas paboTa obyyaroLlerocsi

Tabnuua 3.3
NHanKaTopbl
o Avikarop Yacbl Ha Yacbl Ha
Ne Buabl caMoCTOoATe/IbHOWN paboThbl JOCTXEHNA
< |BbINO/IHEHWNE |KOHCYTbTauumn
KOMMETeHUMI
Cemectp: 1

1 | KypcoBoii npoekT

30 8

13y4eHne TeXOMMCaHUI NOACUCTEM, pacyeT NapamMeTpOB, XapaKTEPUCTUKI PEXMMOB

2 | lMoAroToBKa K 3aHATUAM | |70 |O
NnoAroToBKa K nabopaTopHbIM paboTam, U3yyeHme TexonuncaHuii JIA
3 | MNMoaroToBka K aTTectaummu | | 14 |2

NnoAroToBKa K 3K3aMeHYy U KOHCY/1bTal s




3.3 TexHonornsa obyyeHus

[N opraH13aLum 1 KOHTPO/ISt CaMOCTONTeIbHOM PaboThbl 06YYatOLLIMXCA, @ TaKXKe NPOBeAeHUs
KOHCYNbTaLMiA NPUMEHSIOTCS MH(OPMALIMOHHO-KOMMYHUKALIMOHHbIE TeXHoNorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmMaLMOHHO-KOMMYHUKALUNOHHbIE TEXHO/0r UK
VHhopmumpoBaHme e-mail; Moptan HI'TY
Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE (DOPMbI MPOBEAEHNS 3aHATUI

Ne HavnmeHoBaHVe akTUBHbIX (POpM

1 |MpobnemMHbIi METOL

Kpartkoe onucaHne mnpuMeHeHHs : IPOOIEMbI CHCTEM HEPTO000PYA0OBaAHMS

4. NpaBwua aTTecTaunm obyyaroLmMxcsa no gUcCumnanHe

[ns atTecTaumm obyyarowmxca no AUCUMNINHE UCNosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonstoLwas BbICTaBSATb OLEHKW MO TPaaULMOHHON WKane n 15-ypoBHeBoi ECTS.

KpaTkas nHhopmaums o bBPC npuseseHa B Tabn. 4.1.

Tabnuua 4.1
OueHvBaeMble BUAbI [eATeNIbHOCTY 06yYatoLLmxcs MakcumanbHbIA 6asin
Cemectp: 1
JlabopamopHhas: 50
Kypcosoii npoexm: 50
Oxzamen: 40

B Tabnuue 4.2 npenctas/ieHO COOTBETCTBME POPM KOHTPO/IA 3a5B/ISEMbIM TPeboBaHMAM K
pesynibTatam OCBOEHUS AUCLUMINHBI.
Tabnuua 4.2

Dopmbl

Koge! KOHTpOnS

KOMMeTeH |/|H,U,I/I KaTopbl AOCTMXEHNA KOMI'IETEHLI,VIVI
uui

MNMK-2.8/

HA MK-2.B/HA 1. 3HaeT OCHOBbI NPOEKTMPOBAHUSA 3/IEMEHTOB CUCTEM XKN3He06ecneyeHns 1 06opyaoBaHms J1A

MK-2.B/HA 2. IMeeT HaBbIKV NMPOEKTUPOBAHMA 31EMEHTOB CUCTEM XM3HeobecneyeHWs 1 060pyoBaHUA
NnA

®OH[] OLIEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACcTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMmme.

5. Jlutepatypa
OcHoBHas nMTepaTypa




1. 3axapoB A. C. ABuanimoHHOe ruapaBIndeckoe o0opyaoBaHue : [yueOHoe mocodue] / A. C.
3axapos, B. 1. Cabenpaukos. - HoBocuOupck, 2006. - 390 c. : mi.. - Pexxum gocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000066905

2. UcnbiTaTebHbIE KOMIUIEKCHI U CTEHABI ISl ICCIIEOBAHUS arperatoB U CUCTEM JIETaTeIbHbIX
anmapatos : MoHorpacdwus / A. H. Ceppé3noB [u ap.] ; HoBocu6. roc. TexH. yH-T. - HoBocuOupcCK,
2015. - 205 c. : un., cxeMmsl. - Pesxxum moctyma: http:/elibrary nstu.ru/source?bib_id=vtls000216610
3. CucreMbl 3HEProoOOPYIOBAHNS JETATENBHBIX armapaTos : [yueOHoe mocobue / C. B. JlyHaes u
np. ; mox pen. A. C. 3axaposa]. - HoBocubupck, 2005. - 347 c. : nn.

JlononHuTeNbHas iMTepaTypa
1. Konesaros 0. B. ['unpaBnnueckue u mHEBMATHYECKHE TTPUBOBI CUCTEM HATPYIKEHUS
asuanmoHHbIX KoHCTpYyKIwii / FO. B Konesatos, B. 1. Cabensuukos. - HoBocubupck, 2002. - 224
(-1
2. [THeBMaTHUYECKHE MPUBOIBI JIETATEIBHBIX AIIapaToB : [yueOHOe mocooue aiis BTy308 / B. B.
Casmue m ap.] ; mox o6ur. pen. B. B. Casmuua. - M., 1992, - 224 c. : uin.

6. MeToauueckoe 1 NporpaMMHoe obecrieveHne, MHHOPMaLMOHHbIE TEXHOOM K

6.1 MeToguyeckoe obecrneyeHme

1. T'uapaBnuyeckue MPUBOIBI CUCTEM SHEPTOOOOPYAOBAHUS | METOAMUYECKUE YKA3AHUS K
KypCOBOMY IPOeKTy 1o nucuuruinHe "Cuctemsl 3Heproodbopynosanus” nist O®JIA naeBHOTO
otnenenus crienuanbHocTu 160202 / HoBocu®. roc. TexH. yH-T ; [cocT.: A. C. 3axapos, B. H.
CabenpHukoB |. - HoBocubupck, 2012. - 29, [2] c. : wn., Tabun.. - Pexxum goctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000179029

2. CucteMbl 3HEPTO00OPYAOBAHHUS JIETATEIBHBIX ANIAPATOB ;| METOAWYECKUE YKA3AHUS K
nabopaTopHbeIM pabotam s 4 Kypcea cneruanbHocTH 160202 - "Cuctemsl sxu3He00eceueHus
obopynoBanus JIA" ®JIA nueBHOTO OTAENeHUs / HOBOCHO. TOC. TexH. yH-T ; [cocT.: B. U.
CabenpHukos, P. X. A6apaxmanoB]. - HoBocubupck, 2012. - 25, [3] c. : Tabum., ui., CXEMBI. -
Pexxum moctyna: http:/elibrary.nstu.ru/source?bib_1d=vtls000167686

3. 'magpoMexaHMUECKUE CHCTEMBI | METOAWYECKHE YKa3aHUs K KypcoBoii pabore s 4 kypca OJIA
IHEBHOTO oTneneHus cnenuanbHocT 160901 / HoBocu®. roc. TexH. yH-T ; [cocT. A. C. 3axapos]. -
HoBocubupck, 2011. - 25, [2] c. : mn., Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000167509

4, TIpoekTHpOBaHUE CUCTEM YHEPTOOOOPYIOBAHUS | METOANYECKUE YKA3aHUS K JTA00PATOPHBIM
paboram mis 5 kypca @JIA cnenmansaocTu 160202 nHeBHOTO oTAeneHus / HoBocuO. roc. TexH.
yH-T ; [coct.: A. C. 3axapos, P. X. AGapaxmanos]. - HoBocubupck, 2010. - 25, [2] c. : ui., Tabur.. -
Pesxxum noctyna: http:/elibrary.nstu.ru/source?bib_id=vtls000149922

5. [IpoekTupoBaHme crCTEM YHEProoOOPYIOBAHMS | METOOAUIECKIE YKa3aHUS K TaOOPaTOPHBIM
pabotam [T THEBHOTO OTaeNneHus crienmanbHocTu 160202, 5 kypca @JIA / HoBocub. roc. TexH.
yH-T ; [cocT. A. C. 3axapos]. - HoBocubupck, 2008. - 33, [1] c. : ui., yepT., Tabu1.. - Pexum
mocryma: http:/elibrary nstu.ru/source?bib _1d=vtls000087586

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 Onepaunonnas cucrema Microsoft Windows
2 INaket oducHbix npmioxenuit Microsoft Office

6.3 NHhopMaLyoHHble TEXHONOornn

Mpw ocyLecTBeHM 06pa3oBaTebHOro NpoLecca Mo AUCUMNANHE NPUMEHSAIOTCS 3/1EMEHTI
ANCTaHLMOHHbIX 06pa30BaTe/ibHbIX TEXHOMONMiA, @ TaKXKe CUHXPOHHOMO Y aCUHXPOHHOIO
B3aMMO/ENCTBUA B 3NEKTPOHHOIN MH(OPMaLMOHHO-06pa3oBateibHOM cpeabl HITY.



7. MaTepunasibHO-TeEXHUYECKOE obecneyeHue

IMpe3eHTaLMOHHOE 060pY0BaHEe

Ne

HaunmeHoBaHue

Ha3HauveHue

1

[Mpe3eHTaLMOHHOe 060pyA0BaHME
(MynbTMeaMa-NpPoeKTop, 3KPaH, KOMMNbTEP
ANS YNPaBieHNs)




