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»

YTBEPKIIAIO
,-‘lHPL'"'-EHP HCAuH
—_0.C. Jlorynosa

11.02.2022

PABOYAS IPOTPAMMA JUCLUATIIMHBI (MOY.JIST)

HHKEHEPHBIE CHCTEMbBI H OBOPY/]OBAHHUE 3JAHUH

Hanpasnenue noaroToBku (CrenuagbHOCTD)
08.03.01 CrpourennbcTBO

HampasiieHHOCTH (PO WIIE/CrIeHATH3AIHs ) TPOTPAMMBI
TexHonorus, Mmatepualibl U OpraHU3aIus MPOMBIIIEHHOTO U IPa)/1aHCKOT'0 CTPOUTEILCTBA

YpoBeHs BrIcIIEro o0pa3oBaHus - 0aKaiaBpuat

dopma oOyueHus
OuHas

Unctutyt/ pakynprer MHCTUTYT CTPOUTENIHCTBA, APXUTEKTYPHI U HCKYCCTBA

Kadenpa YpOaHUCTUKU U HHKEHEPHBIX CUCTEM
Kypce 2,3
Cemectp 4,5

Maruuroropck

2022 ron



Pa6ouast mporpamma cocrasneHa Ha ocHoBe @I'OC BO - GakanmaBpuar 1o HarpaBIeHHIO
noarotoBku 08.03.01 Crpoutenscto (mprka3 Muno6pHayku Poccuu ot 31.05.2017 1. Ne 481)

PaGouast mporpaMma paccMoTpeHa W 000peHa Ha 3acefaHuH kadeapsl YpbaiicTHKH U

UHXXEHEPHBIX CHCTEM
10.02.2022, mpoToxon Ne 1 M
3as. kadenpoit % M.M. CypoBros
PaGouas mporpamma ono6pena metommdeckoit komuccueit UCAuU -
11.02.2022 r. mpotokoi Ne 4 W
Ipencenarens (A O.C. Jlorynosa

OTJ1aCOBaHO: /
aB. kadenpoit [IpoeKTHPOBAHUS U CTPOUTENBCTBA 3AaHUI @
B.B. I'aBpuiios

v

PaGowas mporpamma coctaBieHa: M

3aB. kKadpeapoit YulC, kaHz. TeXH. HAyK ., . pn K.A Mopesa
noneHT Kadenpsr YulC, kau/. TEXH. HAyK 7 ¢ g&% 10.H. Hosocenosa
Penensenrt:

Texunueckuit mupekrop OO0 "METAM'", kaHA. TeXH. HayK I'.A. ITaBoBa



JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena s peanuzanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAaHUCTHUKU M WHXCHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2024 - 2025
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.ijypOBHOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM ToJTy Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKCHEPHBIX CUCTEM

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl YpOAHUCTHUKU M WHXCHEPHBIX CHCTEM

IIporokomor 20 . Ne
3aB. kadeapoii M.M. CypoBioB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

dbopmupoBaHre y OOydJarOmMXCsl 3HAHUKW B OOJACTH TEOPUU M TMPAKTHKUA BOJO- H
TEIUIOCHAOKEHUS 3[JTaHUI U COOPYKCHHIA, TPEICTABIISIFOIINX OCHOBY HHKCHEPHOTO 00ECIICUCHIS
00BEKTOB CTPOUTENIHCTBA

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

Hucuumuimaa MHxeHepHbIe CUCTEMBI U 000pYZOBaHUE 3AaHUN BXOIHUT B 00s3aTEIbYIO
4acTh y4e€OHOTr0 I1aHa 00pa30BaTeIbHOM POrpaMMBl.

Jns  u3ydeHUs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

dusuka

HauepraTenbHas reoMeTpus 1 KOMIBbIOTEpHAst Tpaduka

CrpoutenbHas Gpu3nka

OCHOBBI apXHUTEKTYPBI H CTPOUTEIBHBIX KOHCTPYKIIUH

HauepraTenbHas reoMeTpus 1 KOMIBbIOTEpHAst Tpaduka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBEI OyayT
HEOOXOAUMBI JUISl U3yYCHUS TUCIUTLTH/TIPAKTHK:

OO6cnenoBaHue 31aHUN U COOPYKEHUI

Opranusanys, INIAHUPOBAHUE U YIIPABICHUE B CTPOUTEIHCTBE

Texnnyeckas sKCiepTU3a 31aHUN

OCHOBBI POCKTUPOBAHUS MHKEHEPHBIX COOPYKEHUH

Texnnyeckas sKCiepTU3a 3MaHUN

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pesynprate ocBOoeHMs JUCHMIUIMHBL (Monynsi) «/H)KeHepHble CHCTEMBl U
00opyI0BaHuE 31aHH» 00yJaroImUNCs JODKEH 001a1aTh CIIEAYOIUMU KOMIETEHIIUSAMHU:

Kon nnnukaTtopa

I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-3 CniocoGeH npuHUMATh pelIeHus B IpopecCHOHANBHOM cdepe, UCIOoNb3Ys TEOPEeTHUECKUE
OCHOBBI M  HOpPMAaTHBHYKO  0a3y  CTpPOWUTENbCTBA, CTPOUTEIBHOW  HUHAYCTPUU U
YKUJIMIHO-KOMMYHAJILHOT'O XO3sIiiCTBa

OIIK-3.1

OCYH.[@CTBJ'IHCT BLI60p HJ'IaHI/IpOBO"IHOI\/’I )51 KOHCTPYI(TI/IBHOI>'I CXEMBI 3aHus,
Fa6apI/ITBI U TUII CTPOUTCIBHBIX KOHCprKHHfI 3JaHus1, OLCHUBACT
NPCUMYIICCTBA U HCJOCTATKU BI>I6paHHOFO PCIICHUA

OIIK-3.2

OcyiecTBisieT BBHIOOP CTPOUTENBHBIX MATEPHANIOB JJS CTPOUTEIHHBIX
KOHCTPYKUMA W U3ACIHA H ONpEeNeisieT KadyeCTBO CTPOUTEIbHBIX
MAaTEPUAJIOB HA OCHOBE HKCIIEPUMEHTAIIbHBIX MCCIIEIOBAHUN UX CBOMCTB

OIIK-3.3

OCYH.[@CTBJ'IHCT BBI60p ITPOCKTHBIX peH_IeHI/Iﬁ n  TCXHOJOIMYCCKOIo
060pYILOBaHI/I5[ HWHXXCHCPHBIX CUCTEM JKH3HEO0ECIIEUeHUSI B COOTBETCTBUH C
TCXHUYCCKHUMHU YCIIOBHUAMU




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHull 216 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas padorta — 139,6 akan. 4acos:
— aynuropHas — 136 akaj. 4acos;
— BHeayIuTopHas — 3,6 akaJl. 4acoB;
— caMoCTosTeNbHAs paboTa — 76,4 akal. 4acos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,

dopma arTecTalrH - 3a4€ET, 3a4ET C OLIEHKOU

AynuropHas s
o | vonraxrHas pabota E 3 dopma TEKyIIEero
=
5 B aKaJl. yacax 2] Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaz. vacax) = A . p Kon
S 3 © | camocTosTEeNBPHOM | yCIIEBaEMOCTH U
JIACIMTUTHHBI 5 £ m . | xoMOeTeHIK
@) g £ padoThI MIPOMEKYTOUHOMN
nab. | mpakt. | $ & ATTeCTAIIH
Jlek. s < 11,
3aH. 3aH. | QO &
1. Pazmen 1. O6ume noHsATHA O
CHCTEMAX BOJIOCHAOKEHUS
[Tonck
JIOTIOTHATENBHON
11 Baenenue. UHPOPMAIIH 1O
Ha3nauenue, crpykrypa u 3a/IaHHON TeMe
OCHOBHBIE (pabora c
HKIMOHAIBHBIE  3BEHbBS onbnmorpadmyec N
by 05 1 pag VYerHblii onpoc OIIK-3.3
cUCTEM KHAM MaTepuagaMu,
BOJJOCHOCHA0KEHHSI. CTIPaBOYHHUKAMH,
Knaccugpukamms  cucrem KaTaJloTaMH,
TETIIOCHAOKEHUSL. CIIOBapSIMH,
SHIUKIIOTIETUSIMU
[ouck
4 JOTIOJTHUTENHHOM
uH(popMaIHK 10
3aJaHHOM TeMe
1.2 TpeGoBaHHs K Ka4eCTBY
(pabora c
BOJBL. Ucrounnku GuGmorpaiiaee
BOJIOCHAOXKEHUS. 0,5 1 P VYcTHbli onpoc OIIK-3.3
KHAM MaTepuagaMu,
Kareropuu
. CTIPaBOYHHUKAMH,
BOJONOTpEOUTENEH.
KaTaJloTaMH,
CIIOBapsIMH,
SHIUKIIOTIE TUSIMU
1.3 VnenbHBIE pacxonpl H
HOPMBI  BOJIOTIOTPEOICHHSI. CamocrosTenpHOE
XapakTepucTruka 0,5 1 |u3ydeHue yueOHOM| VYcTHBIN onpoc OIlK-3.3
NPU-POIHBIX ~ UCTOYHHKOB JIATEPATyphI
BOJIOCHAOKECHUSI
Wroro no pazneny 1,5 3
2. Paznmen 2. CucteMsbl Topsidero
BOJIOCHAOKEHUSI




21 Knaccudukauus

CHCTEM rOpsTIero
BOJOCHA0XKEHHSL. CamocrosTensHOe
KOHCTpYKTHBHOE pe-IIeHNe 0,5 n3ydeHue y4eOHoi| VYcrTHsI onpoc OIIK-3.3
cHCTEM TOpsTIero JIUTEPATypPhI
BOJIOCHAOXEHUsI U 00JIacTH
NPUMEHEHUs]  Pa3IMIHBIX
[Tonck
2.2 Pacuer  pacxojoB JIOTIOJTHUTENLHOM
TEIJIOTHl ¥ TETUIOHOCHUTEIIS nHOpMAIIH 110
Ha ropsiaee 3a/laHHON TeMe
BojgocHaOxeHue. I'paduxu (pabota c
pacxoJoB TOpsiueit  BOIBI. 0,5 oubnmorpaduuec | VcTHBIN onpoc OIIK-3.3
AKKyMyJIHPOBaHHUE KUM MaTepuaiaMu,
TETJIOBON SHEPTHH. CNPaBOYHHUKAMH,
[Mon6op KaTaJloraMu,
0aKOB-aKKyMYJIITOPOB CIIOBApSIMH,
SHUUKJIONEUSAMH )
2.3 YCTpOHCTBO,TUIIBI |
KOHCTpYXILHH . CaMocTosiTenpHOe
BOJIONIOJIOTpeBaTeeit o
Meroast pacuera u 0,5 2/0,81 M3YdCHHE YHCOHOM Koncynpranuun OIlK-3.3
mutepatypsl. ATIP
nogoopa.  OOopynoBaHue Nol
ab0OHEHTCKOro BBOJA: -
BOJIOMEPBI, HACOCKL.
Wroro no pazneny 15 2/0,81
3. Pazpen 3. Buyrpennuii
BOJJOIPOBOJT
3.1 Knaccudukanus IMoaroroBka
cUCTEM BHYTPCHHETO 1 MPaKTHYCCKOMY VYcTHbIi onpoc OIlK-3.3
BOJIONPOBOJIA. 3aHATUIO
CaMocTosTeIbpHOe
3.2 MoHTaX, WUCIBITaHUE H M3YHeHHE YICOHOH
SKCIUTyaTalus CHUCTEM 1 2/0,81 JMTCEpATYPEL YcrHBIN Bonpoc OIlK-3.3
BHYTPEHHETO BOJOIPOBOJIA BHHOHHGHH?
KOHTPOJIBHON
pabotsr AITP Ne2
Hroro no pazaeny 2 2/0,811
4. Pazpnen 4. BogooTBenenue
4.1 Bri6op CHUCTEMBI
BOJZIOOTBE/ICHUS. CaMocTosTeIbHOE n
Knaccudukarpms. 1 1/0,81 H3yUYeHHEe y4eOHOU paxrieckas OIlK-3.3
OcHoBHbIE 3JIEMEHTHI JIUTEPATYPBI padora
CHCTEM BOJOOTBEJICHUS
ITonck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3aJaHHOU TeMe
4.2 Kananuzarnust: (pabora c
HapyXHbIE ceTH u 1 1/0,8U1 Oubmorpaduice YcTHBIi onpoc OIlK-3.3
COOPYKeHHS KUM MaTcpuajiaMu,
CTIPaBOYHHUKAMH,
KaTaJoTaMH,
CIIOBapsIMH,
OHIMUKIIOIICAUSIMHU
).
4.3 O4uCTHBIE COOPYKEHUS CaMOCTOﬂTeHLHO? .
1 1/0,81 u3ydeHue yueOHol| VYcTHBII onpoc OIIK-3.3

KaHaJIu3aluu.

JIUTEPATypPHI




Uroro no pazaeny 3 | | 3/2,41 | 7 |
5. Pasmen 5. Buayrpennsas
KaHaJIM3aIMsl 31aHuH
5.1 OcHOBHBIE 3JIEMEHTBHI
BHYTPEHHEH KaHaJIM3aIluu CamoctosTensHoe
yTp ) 2 1/0,81 2 |u3ydeHue yueOHOM| VYcTHBIN ompoc OIlK-3.3
Knaccuduxamus ~ cucrem
. JIUTEPaTyphIL.
BHYTPEHHEW KaHaIN3aluu
[Tounck
JIOTIOJTHUTENIbHOM
uH(popMaIUy 10
5.2 OcCHOBHbBIC TPUHIIMIIBI 4 3aJJaHHOW TeMe
MPOEKTHPOBAaHUA  CHCTEM (pabota c
BHYTPEHHEH KaHaJIH3alHH. 6ubnmnorpaduyec N
yTp 2 2 2 pag VYcTHBIi onpoc OIIK-3.3
HopmaTuBHast KAM MaTepuaiaMu,
JOKyMEHTAIIHSI. Pacuer CNIPaBOYHHUKAMH,
BBITyCKa KaTaJIoraMH,
CIIOBapsIMH,
SHIUKIIOTIETUSMU
). ATIP Ne3
Hroro no pazaeny 4 3/0,81 | 4
6. Paznen 6. JIBopoBas
KaHaJIN3aIHs]
Iounck
JIOTIOTHUTENBHOMN
HHPOPMAITHH 10
3a/laHHON TeMe
6.1 IIpoexTupoBanue A
BHYTPHUABOPOBOM (paGota ¢
6ubnuorpaduyec Konrponbnas
KaHaJIu3alHu. Hopw™mst 2 2/11 2 rpac P OIIK-3.3
KUM MaTepualiaMH, pabora
MpOoeKTHpOoBaHusT MeTos!
CIpaBOYHHUKAMH,
pacuera.
4 KaTaJIoTaMH,
CIIOBApSIMH,
SHIUKIIONIETUSIMU
[Noaroroska k
MPAKTHIECKOM Konrponn
6.2 Tloctpoenue npoguis pSaHﬂTI/I}O Y Bbmongenm
BHYTPHUKBaPTaIbHOM 2 2/11 2 : . OIIK-3.3
Brimonaenne KOHTPOJIBHON
KaHaJIM3aIH1 o
KOHTPOJIbHOU paboThI
paboter AKP Ne5
HWroro no pazgeny 4 4/21 4
7. Pazmen 7. T'mppaBnmueckuit
pacyer  CHUCTEMBI  XOJIOJTHOTO
BOJIOCHAOXKCHHUS
[Noaroroska k
7.1 [Toctpoenue A
. PAKTHIECKOMY Konrponn
aKconomeTpuccKon 3aHATHIO BBINOJIHEHUS
CXEMBI CHUCTEMBI 2 2/11 2 ) . OIlK-3.3
Beimonaenne KOHTPOJIBHON
BHYTPEHHETO0  XOJIOJHOTO o
BOJONPOBOJA 3JaHUS KOHTPOJIbHOU paboThI
paboter AKP No4
ITonroroBka x
7.2 3agaun W METOIHKA MPaKTHIECKOMY
TUpaBiInyecKoro pacuera| 4 3aHATHIO. N
AP p 2 1 2 YerHblii onpoc OIIK-3.3
CUCTEMBI XOJIOTHOTO CamocrosTensHoe
BOJIONPOBOJIA n3ydeHue yaeOHon
JIUTEPATYPhI
7.3 TlpenBaputenbHbli U
PeaBapy] Kontpons
OKOHYATENbHBIN JTaIbl IMoaroToBka k BLIOHOHIS
THJIPABIIMYECKOIO pacyera. 2 3/11 2 MIPaKTUIECKOMY . OIIK-3.3
KOHTPOJIBHOM
CripaBo4HbIC JaHHbBIE JUIS 3aHATHIO
paboTsI
pacuera
Hroro no pazneny 6 6/21 6




8. Pazmen 8. T'mapaBnuueckuii

pacdeT  CHCTEMBI  TOPSYEro
BOJOCHAOXKEHSI
[Tounck
JIOTIOJTHUTENIbHOM
uH(popMaIUHy 10
8.1 IMocTpoenue 3aJJaHHOW TeMe
AKCOHOMETPHUYECKOI (pabota ¢
CXEMBI CUCTEMBI 2 1 2 | 6ubnuorpaduuec | VYcTHBIN onpoc OIlK-3.3
BHYTPEHHETO rOpsIero KHAM MaTepuaiaMu,
BOJONPOBOJIA 3IaHUS CNIPaBOYHHUKAMH,
KaTaJoramMu,
CIIOBApSIMH,
4 SHUUKJIONEUSIMH )
8.2 3Bamaum um MeToAWKa
THIPABIMYECKOTO pacueTa
CHCTEMbI ODSUEro CamocrosTenbHOE
P 2 2/11 2 |u3ydeHue yueOHOM| VYcTHBIN onpoc OIlK-3.3
BOJO-TIPOBOJIA.
JUTEPaTyphI
Omnpenenenue CeKyHIHbBIX U
IIUPKYISIIHOHHBIX
8.3 TlpenBaputenbHblii H
peBap N KonTpoas
OKOHYATENBHBIN 3TaIbl CamocrosTenbHOe
o BBITIOJTHEHHUS
THIPABIMYECKOTO pacyeTa. 2 2/11 1,3 |u3ydenue yueOHOU KOHTPOILHOMN OIIK-3.3
CrnpaBo4HbIe JaHHbBIC IS JIUTEPATyphl p
paboTHI
pacuera
HWroro no pazneny 6 521 | 5,3
9. Pazgen 9. TpyOompoBoas
CHCTEM  BOJOCHAOXKEHHS |
BOJIOOTBE/ICHHUS
9.1 TpyOorpoBo b
BHVIPCHHEH pg B}l:em}féﬁ CamocrosTenpHOe
yTP 2 3/1U1 2 |u3ydeHue yueOHOM| VYcTHBIN onpoc OIlK-3.3
KaHaJIU3aIHH.
JATEPaTyphI
Hcnonbp3yemblie MaTeprabl
[Tounck
JIOTIOTHUTENBHOMN
HHPOPMAIHH 10
4 3a/laHHOM Teme
9.2 TpyOompoBOIBI CUCTEM (pabota c
BOJOCHA0XKEHHUSL. 2 4/11 3 | 6ubnuorpaduuec | Koncynpramus OIIK-3.3
OcHOBHBIE TPpeOOBaHUS KUM MaTepuaiaMu,
CTIPaBOYHHUKAMH,
KaTaJoraMu,
CIIOBapSIMH,
SHUUKJIONEIUSAMH )
Hroro no pazneny 4 721 5
HWroro 3a cemectp 32 32/12,8U| 42,3 3au€r
10. Paznen 10. Beenenue
[onck
OTIOJIHUTEIbHOMN
10.1 Nmxeneproe A
o nH(popMaIH 10
o0opynoBaHKE 3AaHUI Kak N
. 3aJaHHO TeMe
0Tpaciib CTPOUTENBHOI
(pabota c
TEXHUKHU Ha3nauenue GuGmorpadiaec
OTOIUICHUS, BCHTHJIALWH,| 5 2 1 P VYerHBIH ompoc OIIK-3.3
KUM MaTcpuajiaMu,
TEIIO- M Tra30CHA0XKCHUSI.
CNPaBOYHHUKAMH,
IepcriekTHBBI pa3BUTHS
KaTaJoTaMH,
HWHXXCHCPHBIX CHUCTEM
CIIOBapsIMH,
,00J1aCTh X MPUMEHEHHUS
OHIMUKIIOIICAUSIMHU

).




Uroro mo pazneny

11. Pazpen 11. OCHOBBI
TEXHUYECKOW TEPMOJUHAMUKU U
TEIUIONEpeaayn

11.1 OOmme cBexeHUs O
TEXHUYECKON
TEPMOJMHAMUKE.  3aKOHBI
TepMOoauHAMUKU. (OCHOBBI CaMOCTOﬂTeHLHO? .
2 n3yueHue yueOHoM | Y CTHBII ompoc OIIK-3.3
TEOpUn TeIIoo0MeHa.
JIUTEPATyphl
Buner  mepemaum  termia.
TenonpoBOAHOCTS,
KOHBEKIIMS, U3JIyUYCHHE
Iounck
11.2 ComnpoTuBieHue JOIOJHUTENILHOR
Teruionepeaye 5 uH(OpMaIIH 110
Orpa)1aroIuX 3aJJaHHOU TeMe
KOHCTPYKIIHI. (pabota c
TemnoycToMunBOCTb oubnmorpaguuec
OrpAAIAIOTIHX 2 221 KHM MaTCPHaanm, Koncynpranus OIIK-3.3
KOHCTPYKIHA. CIpaBOYHHUKAMHU,
Comnpotusienue KaTajoram,
BO3/yXOIPOHHUIIAHUIO u CIIOBApsIMH,
MIapOTIPOHHUIIAHUIO SHIMKIIONEIUAMHI
Orpa)1aroIInX ). IToaroToBka K
KOHCTPYKIMH MIPAKTUIECKOMY
3aHATHIO
HWroro no pazneny 4 221
12. Pazgen 12.
TenoBIaXXHOCTHBIN u
BO3AYUIHBIH  pEXUM  3/aHUH,
METOABl WU CpeAcTBAa  HX
o0ecreyeHust
12.1 MHuKpoKIMMar
MTOMEILEHUSI. Cucremsl
WH)XEHEPHOT O
000pyIOBaHMs 3AaHUMN JUIs CamocTosiTenbHOe
co3maHus W obOecreucHHs 2 2 u3yueHue yueOHoi | Y CTHBII onpoc OIlK-3.3
3aJJaHHOTO MHUKPOKJIMMAaTa JIUTEPATYpPhI
TOMEIIEHHI. PacueTnas
MOIIIHOCTb cucTeM
OTOIICHUS
INoaroroska k
12.2 Temnomorepu uyepes MpAKTHHECKOMY
OTpaKIaIoIINe 2 5/3,21 SATBITHIO. Koncymnpranust OIIK-3.3
KOHCTPYKIUH 5 BHHOHHGHH?
KOHTPOJIbHOM
paboThI
12.3 Temno3arpatsl Ha
HarpeBaHue CamocrosTenpHOe
UHOUIBTPUPYIOIIETOCS n3ydeHue y4eOHou
BO3/yXa. JIUTEPATYPHI.
TenonoctymieHus B [onroroska
MOMEIICHHE OT OBITOBBIX H 3 5/3,21 MPaKTHIECKOMY VYerHbIi onpoc OIlK-3.3
MIPOM3BOJICTBEHHBIX 3aHATHIO.
HMCTOYHHUKOB, OT COJTHEUHOU Brinmonuenne
paguanyu. VY neneHas KOHTPOJIBHON
TEIUIOBAsl XapaKTEPUCTUKA padoter AKP Nel
3/1aHHS
Wroro no pazneny 7 12/6,41

13. Paszmen 13.
3JaHUH

OTomenue




13.1 Knaccuduxanus CaMocCTOsTEIbHOE
CHCTEM OTOILICHHS. 2 1 |u3yuenue yueOHOM| VYcTHBIN onpoc OIIK-3.3
Temmonocurenmn JIUTEPATYPBI
ITouck
JIOTIOJTHUTEIHHOM
nuH(pOpMAIUH 110
13.2 Cucremsl BOJISHOI'O (bop P
N 3aJaHHOM TeMe
OTOIUIEHUS. Y CTPOMCTBO, (pabora ¢
OPUHIUN ~ JCUCTBUS | P Koncynpranus.
oubnmorpaguuec
KJacCU(pUKaIus CHCTEM UM MATCPHATAMIL Kontpons
BOJISTHOTO OTOILJICHHUS. 3 521 2 P ’ BBITOJIHEHHS OIIK-3.3
. CIPaBOYHHUKAMH, .
Pasmerienue, ycTpoicTBO U KOHTPOJIBHOM
KarajJoramu,
MOHTaX OCHOBHBIX paboTh
CJIOBApSIMH,
3JIEMEHTOB CHCTEM
DHIUKJIOIEAUSAMEI
BOJITHOTO OTOILICHHS.
). IloaroToBka K
MPAKTUYECKOMY
3aHATHIO
CaMocCTOsATEIBbHOE
13.3 HupkynsuuoHHoe H3yueHHe y4eOHOU
JaBlIcHHE B  CHCTEMax JUTEPATYypPHI. Koncynpranus.
BOJISTHOTO OTOTUICHHS. [ToaroroBka KonTpoan
TIpuHnmn 2 4/11 1,1 | nmpaxtuueckomy BBINOJIHEHHS OIIK-3.3
THIIPABIMYECKOTO pacuera 3aHATHIO. KOHTPOJIBHOM
TEIUIONPOBOJIOB CHCTEM Brimonanenue paboThI
BOJSTHOTO OTOIUICHHUS KOHTPOJIBHOM
paboter AKP Ne2
134 OTonureabHbIe CaMocCTOsATEIBbHOE
npUOOPBI, UX KOHCTPYKIUH 2 2/11 2 |u3ydeHue yueOHOM| VYCTHBIN ompoc OIlK-3.3
U pacueT JIUTEPaTyphl
[Tonck
OIOJTHUTEIILHOU
13.5 Cucremsl mapoBoro A
N nH(OpMaIH 110
OTOILJICHHS. CBOMCTBO .
3aJaHHOM TeMe
napa, Kak TEIJIOHOCUTEII.
(pabora c
CucreMbl BO3YIIHOTO
6ubnunorpaduyec
OTOTLICHHUS. .
2 3 |xum maTepuanamu,| YCTHBIN OIpoc. OIlK-3.3
Knaccubpukanms  cucrem
CTPaBOYHUKAMH,
BO3AYIIHOTO  OTOIUICHUS.
KaTaJloraMH,
Cucremsl
CJIOBApSIMH,
MaHEeIbHO-TY4YHCTOTO
SHIMKIJIOEIUIMHA
OTOTUICHHUS
). BeimonHeHue
AKP
Wroro no pazneny 11 11/41 | 9,1
14. Pasmen 14. Bentunsuus u
KOHJIMIIMOHUPOBAHKE BO3AyXa
ITouck
OTTOJTHUTEIILHOM
14.1 OOGmme cBeIeHMS. a
HHPOPMAITHH 10
I'uruennueckue OCHOBBI .
3aJaHHOM TeMe
BO3yX000MeHa B
nomemennn. Ilonstne o (pabora c
’ 2 2 | oubnuorpaduuec | VYcrHbIH onpoc OIIK-3.3
crocobax OpraHu3alyu
KUM MaTepuajiaMH,
BO3yX000MeHa u
. CTPaBOYHUKAMH,
yCTpOiCTBe CHCTEM
KaTaJloraMH,
BEHTUIISILIMH.
CJIOBApSIMH,

OHIUKIONCAUAMU )




ITouck
JIOTIOJTHUTEITILHOM
uH(popMaIUy 10

14.2 EcrecTBenHas 3aaHHOH TeMe
BEHTWIALINS (pabota c
Koncynpranus.
[MpuHimnuaneHas cxema u oubnmorpaguuec KoHTporh
KOHCTPYKTHBHBIC KUM MaTepuanaMu
Py . 2 5121 2 P ’ BBITIOJTHCHHSI OIlK-3.3
3JIEMEHTBI KaHaJIbHOU CNIPaBOYHHUKAMH, .
N KOHTPOJIBHOM
CUCTEMBI €CTEeCTBEHHOU KaTaJoramMu, AGoThL
BEHTHJISIIHN. Pacuer CIIOBApSIMH, p
CHCTEM BEHTHJISILIUH SHIUKIIOTIETUSIMU
). Beimostaerne
KOHTPOJIbHOU
paboter AKP Ne3
14.3 Jednexropsl.
Abspanust 3IaHUAN.
MexaHuueckas CamocrosTensHoe
BEHTWJIALMSA, NPUTOYHBIE U 2 1 2 |usydenue yueOHoU| VYcTHBI ompoc OIIK-3.3
BBITSDKHBIC CUCTEMBI. JTUTEPATYPHI
Benrunsaropsr. Harpes
BO3JyXa. MectHas
14.4 Cucrtemsl
KOHTUITMOHUPOBAHHSI CamocrosTensHoe
BO3/yXa. U3y4yeHue yueOHoi N
Y 2 1 4 Y Y YerHblii onpoc OIIK-3.3
XomogocHabxeHMe. JUTEPaTypPBHI.
CxeMHBbIC pelueHus Brinonnenne AKP
obopymoBaHus
Hroro no pazaeny 8 7/21 10
15. Paznen 15.
TerutorazocHaOxeHmne
MPOMBIIIICHHBIX W TPAXKIAHCKUX
3aHUN
151  IleHTpanu3oBaHHOE
TEIUIOCHAOXKEHUE.
TemsoBeie cetu. CriocoObl
O — CamMmocTosgTeapHOoe
P 2 2 5 |usyuyenue yueOHoit| VYcTHBIH onpoc OIIK-3.3
TEIUIONPOBOJIOB.
JIUTEPATYPhI
Tlom3eMHble  KaHABI |
MOMEIICHUS IITTI.
M3omsuus U
15.2 PacmpenenurenbHbie 5
ceTH CHUCTEMBI
Ta30CHA0KECHHS.
YerpoiictBo u
06ODY-10BaHHE CamocTosiTenbHOe
Py, ) 2 2 3 |usyuenue yueOHOit| VYcTHBIH onpoc OIIK-3.3
YCTpOHCTBO ~ BHYTPEHHHUX
JIUTEPATYPhI
ra30IpOBOIOB.
CTpouTEeIbCTBO u
IKCIUTyaTalHs cucTteM
Ta30CHA0KECHHS
Wroro no pazneny 4 4 8
Hroro 3a cemectp 36 36/14,41| 34,1 320
68/27,2 3a4er, 3a4eT ¢
HTOro mo AUCIHUILTHHE 68 1764 S
)41 OIICHKOM




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzanus KOMIETEHTHOCTHOTO MOIX0/1a PEyCMaTPUBAET UCIIOJIb30BAHHUE B yUeOHOM
MPOIECCe AKTUBHBIX W WHTEPAKTHBHBIX (OPM TMPOBEICHUS 3aHITHA B COYCTAHHH C
BHEAYJIMTOPHON paboToil C 1enbi0 (OPMUPOBAHUSA U PA3BUTUS MPO(PECCUOHAIBHBIX HABBIKOB
o0yyJarouuxcs.

[Ipu oOyuenuu cryneHToB AucuUILINHE «VMHXEHEpHbIE CHUCTEMBI U 000pYyAOBaHUE
3/1a-HUI CIIeAYET OCYIIECTBIISTh CICAYIOIINE 00pa30BaTeIbHBIC TEXHOJIOTHH:

1. TpaguuoHHble 00pa3oBaTeIbHbIE TEXHOJIOTHH. Y YeOHbIE 3aHATHUS C UCTIOIb30BAHUEM
TPaIUIIMOHHBIX TEXHOJIOTHIA MPOBOAATCS B (hOopMax:

- "H(GOPMAILIMOHHOM JIEKLIUU;

- IPAKTAYECKOTO 3aHATHUSA, TOCBSIEHHOIO OCBOCHUIO KOHKPETHBIX YMEHUI U HABBIKOB 10
MPENIOKEHHOMY AJITOPUTMY;

2. Texnomoruu mpoOnemMHoro oOydeHus. C HCHIOIB30BAHUEM OSTOW TEXHOJIOTUU
MPOBOASTCS IPAKTUUECKUE 3aHATHS B GOpMe NMPaKTUKYMa,

3. TexHoMOTMU MPOEKTHOTO 00YyUCHMS. BEITIOTHEHNE KOHTPOJIBHON paboThl HAIIPABICHO
Ha YCTaHOBJIEHHE MLeNell u 3amad, (OPMYyIUPOBKY OKUIAEMBIX PE3YIbTAaTOB, OMpEICICHUE
MPUHIMIIOB U METOJMK PEIICHHUS MOCTaBJIECHHBIX 3aj]ay, IUIAaHUPOBAHHE XOJla pabOThI, MOUCK
JTOCTYIHBIX U ONTHUMAJIbHBIX PECYPCOB, MPE3EHTAIIUIO PE3YIbTATOB PAOOTHI,

4. VHpopMaIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTEeIIbHBIE TEXHOJIOTUUA. DOpMBI
yueOHBIX 3aHATUH, MPOBOAMMBIX C HCIOIb30BAHHEM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHIA:

- IeKUHUsI-BU3yaJIN3aLUs;

- IPAKTHUYECKOE 3aHATHE B (DOpPME TIPE3CHTALINN.

6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeIbHOI PadoThl 00y4aOIIMXCsl
[TpexncraBneno B mpuioxenun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecreyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. HoBocenosa, 0. H. Unxenepusie cuctemMbl U 00OpyAOBaHHE 3/aHUM : ydeOHOE
nocodue. Y. 1. Bonocnadxkenue u Bogoorsenenue / 0. H. HoBocenosa, 0. A. Mopesa ; MI'TVY.
- Maruautoropck : MI'TV, 2018. - 1 snektpon. ont. auck (CD-ROM). - 3ari. ¢ TuTy1. 3KpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3724.pdf&show=dcatalogues/1/1527
713/3724.pdf&view=true (mara obpamenus: 14.05.2020). - Makpoobbekr. - Tekct
AIIEKTPOHHBIN. - CBefeHus noctynHsl Takke Ha CD-ROM.

2. HoBocenosa, 0. H. UnxeHepHbie cuctemMbl U 000pYyAOBaHME 3/aHUN : ydyeOHOE
nocodue. Y. 2. Otorutenne u Bentwmsiius / 0. H. Hosocenosa, 0. A. Mopesa ; MI'TY. -
Marnutoropck : MI'TY, 2018. - 1 snektpos. onTt. auck (CD-ROM). - 3ari. ¢ tutyn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3725.pdf&show=dcatalogues/1/1527
714/3725.pdf&view=true (mara oOpamenus: 14.05.2020). - Makpooobekr. - Tekct
ANIEKTPOHHBIN. - CBefeHus noctynHbl Takke Ha CD-ROM.

3. Kopotkosa, JI. . Termro3amura 1 OTOIJICHHE 37aHui . yueOHOe mocoome / JI. H.
KopotkoBa, I'. A. IlaBnoBa ; MI'TY. - Marautoropck, 2012. - 125 c. : wn., tabn. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=544.pdf&show=dcatalogues/1/10956
18/544.pdf&view=true (nata oopamenus: 14.05.2020). - MakpooObeKT. - TEKCT : AIEKTPOHHBIH. -

NnmeeTca meuaTunril aganor



0) lomotHuTeIBLHASI TUTEPaTypa:

1. HoBocenosa, 10. H. OcHoBsl Teopun HaaexxHocTu cucteM TI'CB, BogocHaOxeHUs u
BOJOOTBeAieHUsT : ydeOHoe mocobue / FO. H. HosocemoBa ; MITY, xap. TI'BuBB. -
MarauToropck, 2009. - 47 C. X WL, TalJI. - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=246.pdf&show=dcatalogues/1/10601
92/246.pdf&view=true (gara oopamenus: 14.05.2020). - MakpooOBEKT. - TEKCT : 3JCKTPOHHBIH. -
NmeeTcs neyaTHbINA aHAJIOT.

2. Moprynos, K. I1. T'uapasnuka : yueouuk / K. I1. Moprynos. — Cankr-IletepOypr :
Jlanp, 2014, — 288 c. — ISBN 978-5-8114-1735-3. — Tekcr : anekrponsbiid // Jlaup :
sJeKTpoHHO-OMOmmoreunas cuctema. — URL: https://e.lanbook.com/book/51930 (mata
obpamenus: 14.09.2020). — Pesxum goctymna: Juist aBTOPU3. [TOJIb30BATEICH.

3. 3emukoB, B. B. CnpaBoyHuk WHXEHEpa II0 OTOIUICHHUIO, BEHTWIAIUH |
KOHJMIIMOHUPOBAHUIO : y4yeOHO-mpakTudyeckoe mocodbue / B. B. 3emmkoB. - Mocksa :
Nudpa-Unxenepus, 2011. - 624 c. - ISBN 978-5-9729-0037-4. - Tekcr : snekrpoHHbIi. - URL:
https://znanium.com/catalog/product/520726 (mata obparienus: 11.09.2020). — Pexxum nocryma:
IO TIOJIMTUCKE.

4. lllunses, M. U. Ororuienne, BEHTUISALKS U KOHAUIIMOHUPOBaHUE BO3yxa. [Ipumepnl
pacuera cucteMm: ydebHoe mocobue s ByzoB / M. W. Illunses, E. M. Xpomosa, 0. H.
Hopomenko; mox pexaknueit M. W. Illunsesa. - 2-¢ u3n., ucnp. u jon. - Mocksa: M3aarenscTBo
Opaiit, 2020. - 250c. - (Bswicmiee obOpazoBanue). - ISBN 978-5-534-09295-0. — Tekcer

anexktpouHbii // DBC IOpaiir [caiit]. — URL: https://urait.ru/bcode/455773 (mata oOparieHwus:
11 N0 2020)

B) MeToanyeckue yKazaHus:

1. Tomix, C. A. BomocHaGxeHWEe H BOJOOTBEACHHE C OCHOBAMHU THJAPABIVKH !
yueoHOo-MeToarueckoe mocodbue / C. A. T'omsik, M. C. Viskos, B. C. TlonkopsitoBa ; MI'TY. -
Maruutoropck : MI'TY, 2015. - 1 snektpos. onTt. auck (CD-ROM). - 3ari. ¢ tuTysn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1527.pdf&show=dcatalogues/1/1124
241/1527 pdf&view=true (mara obpamenus: 14.05.2020). - Makpoobbekt. - Tekct
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

2. HoBocemnoga, 0. H. TennocHa0xeHre 1 BEHTUIISINS | y4eOHO-MeToArnuecKoe mocodue
/ 1O. H. HoBocenoga, I'. H. Tpyouneiaa ; MI'TY. - Marautoropck : MI'TY, 2015. - 1 snekTpoH.
OIIT. JIACK (CD-ROM). - 3ard. c THTYJL. 9KpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1434.pdf&show=dcatalogues/1/1123
954/1434.pdf&view=true (mara obpamenus: 11.09.2020). - Makpoobbekr. - Tekct
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

r) IIlporpammHuoe ob6ecnieyenune u UHTEpHET-pecypesl:

IIporpammHuoe obecnieueHue

Haumenosanue I[10 Ne norosopa CpoK JIeHCTBYS JIUIICH3UH
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip cB000THO pacnpoctpansemoe [10 0OECCPOYHO
FAR Manager cB00OOAHO pacrpocTpansemoe 110 OECCPOYHO

IIpodeccnonasbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue kypca Cchlika
OnekTpoHHas 0a3a mepHoauYecKux u3naHuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/




Harmmonanbuasa
UH(POPMAIIMOHHO-aHATUTHYCCKAS URL.: https://elibrary.ru/project_risc.asp
cucteMa —  PoccUMCKMM  MHJIEKC
ITouckoBas cuctema Axamemust Google
(Google Scholar)
Wudopmannonnas cucrema - Eamnoe
OKHO J0oCTyna K HH(MOPMAIHOHHBIM
DNEeKTPOHHBIE PECypchl  OMOIMOTEKU
MI'TY um. I'.1. HocoBa
MexnayHaponnas — pedepatuBHas U
MOJHOTEKCTOBAss  clpaBouyHass  0Oasa
9 MaTepHa/IbHO-TEXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOAYJIsl)

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

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

https://magtu.informsystema.ru/Marc.html?locale=ru

http://scopus.com

MarepuanbHO-TEXHHUECKOE 00ecIieueHNe AUCIUTUINHBI BKIIIOUACT:

JlexuvoHHas ayauTopusa: MynbTUMEOUNHBIE CpPEACTBA XPAaHEHUS, IEpeladyd |
npecTaBieHuss HUHPOpPMaLUU (MHTEpaKTUBHAs [JOCKa B KOMIUIEKTE C IIPOEKTOPOM U
KOMIIBIOTEPOM; JIeMOHCTPAIIMOHHbIE CTEH/IbI, IUTAKaThl, HATJIHbIE TOCOOUS.

AyIuTopuu 1715l caMOCTOATENIbHOM paboThl: [lepcoHanbHble KOMIIBIOTEPHI ¢ TakeToM MS
Office, BBIXOJIOM B WuTepHer U c JOCTYIIOM B AJIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

Aynuropun ais NPaKTUYECKUX 3aHATUHN, IPYNIOBBIX MHAUBUAYAIbHBIX KOHCYJIbTALIUM,
TEKYIIEro KOHTPOJSA M NPOMEXKYTOYHON aTTecTaluu: [|eMOHCTpallMOHHBIE CTEHBI, ILIAKATHI,
HarsgHble nocooust; [Ipubops!l s onpenenenrs napaMeTpoB MUKPOKJIMMATa TOMEILEHUS.

[lomemenuss Ui  XpaHeHUsT M HPOPUIAKTHYECKOrO OOCIYXHBaHHUA Yy4eOHOIO
o0opynoBanus: lllkapel n cremiaxku g XpaHEeHUs Y4eOHO-METOAMYECKON TOKyMEHTAallUH,
y4eOHOro 00OpyZOBaHUS M y4eOHO-HAIJISIIHBIX NOCOOUI; MHCTPYMEHTHI U 000pYIOBaHHUE IS
00CITy)KMBaHUS.



YuyeOHO-MeTOANYECKOE 00ecTieYeHrne CAMOCTOAITEILHOIH padoThl 00y4Yaromuxcs
[To mucummmue «VHXeHepHbIe CUCTEMBI U 000PYIOBaHUE 3aHUK  » MPEAYCMOTPEHA
ayJIUTOpHAs M BHEAYAUTOPHASI CAMOCTOSTEIbHAS pad0Ta 00yUYaIOITUXCS.
AynuTopHas caMOCTOATENIbHAsI padoTa CTYACHTOB IPEINOIaraeT peleHHe MPaKTHIECKUX
3a/la4 Ha MPAKTUYCCKUX 3aHATUAX.

IIpumepHbIe ayiuTOpHBIE NpakTHYeckue padotsl (AIIP):

AIIP Nel « cucteMbl ropsiuero BOJA0CHAOKeHU .
OxapakTepu3yiTe cxemy ropsuero BOJIOCHa0KeHUs:
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AIIP Ne2 «3j1eMeHTBI CHCTEM X0JI0JITHOT0 BOJIOIIPOBOIA)
Ha3zoBuTe 3516 MEHTBI CUCTEMBI COTVIACHO MOPSIAKOBOMY HOMEPY
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AIIP Ne3 «CucremMbl BOJ10OTBEICHUA»
OxapakTepu3yiTe OCHOBHBIE 3JIEMEHThI TOPOACKON KaHAIU3alMK COTJIACHO YKa3aHHOMY Ha
PUCYHKE HOMEPY
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IIpumepHbIe ayIuTOPHBbIE KOHTPOJIbHBIEe padoThl (AKP):

AKP Nel «OnpeneJieHue OTONUTEIbHON HATPY3KH MOMEIEHU .

1. OnpenenuTs OTONUTENBHYIO HATPY3KY U1 IOMEIIEHUN KUJIOTO TPEXITAKHOIO 31aHUS
B KIIMMATHYECKHUX YCIOBHIA ropoia YensiOnHeK.

[1maH THOBOTO 3Ta)ka U pa3pe3 31aHUs B CTPOUTEIBLHOM KaTajore.

AKP Ne2 «Cucrema oTOILICHHS.

1. 3aHp0€KTI/IpOBaTI> CI/ICTeMy OTOIIJICHUS XUJIOTO 3JaHUA B KIIMMATUYCCKUX yCJ'IOBI/Iﬁ
ropoza Yensounck. Temmonocurens Boaa. PacueTnas remneparypa Temonocurens 105-70 °C.

[1nan THIOBOTO 3Ta)ka U pa3pe3 3/1aHMs B CTPOUTEIHLHOM KaTajore.

AKP Ne3 «CucremMa BEHTHISAIHN.

1. 3anmpoeKTHPOBATh CUCTEMY €CTECTBEHHOMN BEHTUIISIINH )KUIIOTO 3/IaHUS B KIIMMAaTUYE€CKUX
yCJIOBHM ropoja YenssOuHCK.

[T1an TUTIOBOTO ATaXka U pa3pes3 3/1aHUS B CTPOUTEILHOM KaTalloTe.

AKP Ne4 «Cucrema BogocHAOKeHHS.

1. 3anpoeKTUPOBATH CHCTEMY BOJOCHAOKEHHUS JKUJIOTO 3/IaHUS B KIIMMATHUYECKUX YCIOBHI
ropona Camapsl.

[1nan THIOBOTO 3Ta)ka M pa3pe3 3/1aHus B CTPOUTEITHHOM KaTajlore.

AKP NeS§ «Cucrema Boa00TBeIeHH».

1. 3anpoeKTUpOBATH CUCTEMY BOAOOTBEICHHUS JKUJIOTO 3[IaHUS B KIMMAaTHYECKUX YCIOBHI
ropoaa Camapsl.

[I;man THIIOBOrO 3Ta)XkKa U pa3pes 3aHus B CTPOUTEIILHOM KaTasore. [ eHIian Mukpopaiiosa.

Breayautopnas caMocTosiTenbHas paboTa 00yJaronuXcsl OCYIIECTBISETCS B BUJIE:

- U3Y4YEHHUsI TUTEPaTyphl 110 COOTBETCTBYIOLIEMY pa3/iely ¢ MpopabOTKOI MaTepuana

- IOMCKA JIONMOJHUTENbHON HH(pOpMaIiK 1o 3a1aHHOH TeMe (paboTa ¢
O6ubmmorpaguIecKkuM MaTepruasamMmu, ClipaBOYHUKAMH, KaTaJIOTaMH, CIIOBAPSIMH,
SHUUKIIONEAUSIMU);



- IOATOTOBKH K MPAKTUYECKUM 3aHATHAM

- BBITIOJTHEHUS] KOHTPOJILHOM PaboTHI.

KontponbHas pabota BBIIOIHAETCS 00YYAOIIUMCS CAMOCTOSTEIBHO MO/ PYKOBOJCTBOM
npenogasarens. [Ipu BeimoaHeHnH 00y4aromuics J0HKEH M0Ka3aTh CBOE yMEHUE paboTaTh C
HOPMAaTUBHBIM MaTE€pPUAJIOM U APYTUMHU JIUTEPATYPHBIMU UCTOUYHUKAMHU, a TAKKE BO3MOKHOCTb
CUCTEeMAaTHU3UPOBATh U aHAIM3UPOBATh (DAKTHUECKUN MaTepUall M CaMOCTOSTEIbHO TBOPUYECKH €TI0
OCMBICJIUBATh.



OneHo4HBIE CpPeCTBa s POBeIeHUs IPOMEKYTOYHOM aTTeCTAMI

Kox
NHaukaTop A0CTHKEHHUS
HHINKAT O1eHOYHBIE CPEICTBA
opa KOMIIeTeH MM

OIIK-3: CrnocobeH TpWHHMATh peEImeHUusS B MpodeccHoHAIBHON cdepe, HCMONB3ysSd TEOPETHUECKHE OCHOBBI U
0a3y CTPOUTEIHCTBA, CTPOUTEIBHON HHIAYCTPHHU M YKUJIMIITHO-KOMMYHAIILHOTO XO03s#CTBa

HOPMAaTHBHYIO

OIIK-3.3

OcymecTBIsIeT BBIOOP TPOEKTHBIX
pelICHU W TEXHOJIOTHMYECKOTO
000pyIOBaHUST WHIKCHEPHBIX CHCTEM
KHI3HEOOECIICUCHHSI B COOTBETCTBHH C
TEXHUYCCKUMU YCIOBUSIMHU

ITepeyeHb KOHTPOJIBbHBIX BONPOCOB /ISl MOATOTOBKHU K 3a4eTy

1. [TpuponHble HMCTOYHUKHM IIEHTPAJTM30BAHHBIX CHCTEM
BOJIOCHA0KEHHsI, OCHOBHBIE TPEOOBaHMS K HUM.

2. IlpoucxoxaeHue, yciuoBHs 3aeranus 1 (GOpMHPOBaHUS
[OJ3EMHBIX BOJI.

3. HUckyccTBeHHOE 00OralieHne 3arnacoB MOA3EMHBIX BO/I.

4. I[ToBepXHOCTHBIE UCTOYHHUKHU BOJOCHAOKEHUS, X BUIBI.

5. XapakTepucTUKa KauecTBa NPUPOIHBIX BO.

6. Biustune X03HCTBEHHON NEATENLHOCTH JIFOIEN HAa COCTOSIHUE
MCTOYHUKOB BOJOCHA0XKEHHUSL.

7. 30HBI CAHUTAPHOMN OXpaHBI.

8. Cuctema BoiocHa0XXEHHS M €€ OCHOBHBIC 3JIEMCHTHI.

9. CxeMmbl BotocHa0KEHHS HACEICHHBIX ITyHKTOB M3
[MOBEPXHOCTHBIX M MOJ3EMHBIX HCTOUHHKOB.

10. Knaccudukaiiusi CHCTEM BOJIOCHAOKEHHUSL.

11. Cucremsl OXXapOTYIICHHUS.

12. OcHOBHBIC BUIBI TOTPEOJICHUS BOIBL.

13. Hopmbl BoronoTpeOiieHust UIsl X03sICTBEHHO-IUTHEBBIX,
MPOM3BOICTBEHHBIX, TPOTUBOIIOKAPHBIX IIEJIEH, AJIS ITOJINBA.

14. Onpenenenne pacueTHBIX CyTOYHBIX, YACOBBIX, CEKYHIHBIX
[Pacxo/10B BOJIHI.

15. Kos¢urmeHTsI CyTOUHON M 9acOBOH HEPABHOMEPHOCTH.
16. Pexxum BomomoTpeOiieHns B TeueHHe cyToK. CTyNeHIaThIi 1
MHTETrpaJbHBINA Tpa)uK BOZOTIOTPEOICHHUS.

17. Pexxum pabotsl HacocHbIX ctanuuii | u Il moxbemos,
OYHUCTHBIX M BOJ03a00PHBIX COOPYXKECHHUI.

18. Ompenenenue peryaupyoneil 1 MpOTHBOIOKaAPHOK
EMKOCTEil BOZOHATIOPHBIX OalleH.

19. OnpenesneHne eMKOCTH PE3ePBYapOB YUCTON BOIBI.

20. OcHOBHBIE TpeOOBaHUs, MPEABSIBIISIEMbIE K BOAOIPOBOHBIM
ceTsM, BOJIOBOJIaM, MX KJIacCHU(HUKAIHSL.

21. TynukoBbIe U KOJIBIIEBBIE CETH. PACIIONIOKEHHUE
BOJIOHAIIOPHOI OalTHN Ha CETH.

22. TpaccupoBKa BOOBOIOB, MarucTpalbHBIX JIMHHH,
[pactpeieTMTEeNbHON ceTH. 30HBI CAHUTAPHOM OXpaHbI BOJJOBOJIOB.
23. PacyerHble yyacTKH ceTH. PaBHOMEPHO pacripesiesieHHbIe,
COCpeIOTOUEHHBIE, Y/IeNIbHbIC, ITyTEeBbIE, Y3JIOBbIC, TPAH3UTHBIC U

[pacueTHbIe PACXOJIbI.

24. DKOHOMUYHBIC THAMETPhI TPYOOIIPOBOIOB.

25. Onpenenenue 1uamMeTpoB TpyO 10 pacdeTHbIM (hopMmyiam 1
rabnumam.

26. Onpenenenue NoTepb Haropa B Tpyoonposoaax. Tadmuist
IJIS1 THIIPABIIMYECKOTO pacyeTa BOIONPOBOIAHBIX TPYO.

27. PacyerHast cxeMa TYIIMKOBO# (pa3BETBIEHHOI) CETH.

28. Iopsnok rumpaBiIndeckoro pacuera cetd. OnpeaeneHue
ImMamMeTpoB TpyOOIIPOBOJOB, OTEPh HANIOPa HA y4acTKax.

29. IlopanoK THAPABINIECKOT0 PAcueTa KOJIbLEBBIX CETEH.

30. PacuetHast cxema cetu. Onpe/esieHne pacueTHbIX PacXo/0B
Ha yJacTKax.

31. Onpenenenne OTONUTEIbHON HATPY3KH OMEILICHHA

32. Kitaccuukanus CHCTEM OTOILICHHSL.

33. KOHCTpYKTHBHBIE 3JIEMEHTBI CUCTEM BOASHOI'O OTOILICHUSI.

34. T'unpaBaudecKuii pacyeT TPyOOIPOBOIOB CHCTEM BOISIHOIO
OTOIIICHMS.

35. TuIel OTONHUTENFHBIX TPHOOPOB, NX XapaKTEePHCTHKA.

36. Kitaccudukanus cucteM BEHTHIISAIUN.




37. KOHCTpYKTHBHBIE 3JIEMEHTHI CUCTEM BEHTHIISILIUH.

38. AspoarHaMHYCCKHI pacyeT BO3MYXOBOIOB €CTCCTBCHHOM
BEHTHJLSLIUH.

39. AspoarHAMHYECKHIH pacdeT BO3IYXOBOIOB MEXaHHUECKOU
BEHTHJLSLIUH.

40. TTogOop BeHTWIIAIMOHHOTO 000pynoBaHus (Kanopuhepos,
BEHTHJIITOPOB, ITBIJIGOYUCTHBIX YCTPOKCTB)

41. Knaccuukauus TEIIOBIX CeTeH.

42. VIcTOYHMKH TEIUI0CHA0KEHHS.

43. IlpucoenuHeHne MOTpeOUTENCH K TEIIOBBIM CETSIM.

44, Knaccudukaiusi CHCTEM ra30CHA0XKCHUS.

45. YcTpoiicTBO 1 000pyI0BaHUE HAPYKHBIX I'a30IPOBOJIOB.

46. YCTpoicTBO BHYTPEHHHUX Ira30IpOBOJIOB.

47. ITapoBoe OTOIICHHE.

48. Bo3mymnrHoe OTOTUICHHE.

49. TTaHeNbHO-TY4YHCTOE OTOIIICHUE.

50. Kitaccudukanus cucteM BEeHTHIISAIIUH.

51. KoHCTpYKTHBHBIC 3JIEMEHTBHI CHCTEM BEHTHIISLUH.

52. TTogbop BeHTHIAIIMOHHOTO 000pya0BaHus (Katopuhepos,
BEHTUJISITOPOB, BUICOYUCTHBIX YCTPOICTB)

53. 'azoperysaTopHble CTAaHIWH U ITYHKTHI.

IIpuMepHbIe NpaKTHYECKHE 3aJaHUS:

1. Ompenenute BepOSATHOCTH ACUCTBHUS MPHUOOPOB P B ximom
MATUATAXKHOM 3JaHHH, T/Ie HA THIIOBOM 3TaXke 3 IByXKOMHATHBIC
KBapTUPBl C KyXHAMH, OOOpYIOBaHHBIMH MOHKaMH U CO
CTaHAAPTHBIMH pa3/eNIbHBIMHM  CaHy3JaMH (TyaJleT, BaHHA ¢
pakoBruHa). HopMmaTuBHBIN cekyHAHBIA pacxox 0,211/c, gyacoBoi
pacxon 5,611/¢c

2. Ompenenute oOIIee KOJIMYECTBO CaHUTAPHO-TEXHUYECKHUX
MPUOOPOB B MATUITAKHOM 3[IaHHH, €CITU Ha dTa)Ke PacoyararTcs
ITBE TPEXKOMHATHbIE U JIBE JTBYXKOMHATHBIE KBAPTHUPHI, B KaXI0i
caHy3J7I5l 000PYZAOBaHBI BaHHOW, PaKOBHHOW M yHuTa3oM. KyxHs
obopynoBana MoHKkoW. PaccuuTaiiTe BEpOSTHOCTH NEUCTBUS
MpruOOpOB B 3/1aHUU.

3. Paccumrarh TeIuIONOTEpH UEpe3 HAPYKHBIE OTPaKICHUS
PKMJIOTO TIOMEILICHHUS, OPHUEHTUPOBAHHOTO HApYXXHOW CTCHOM
(pasMep 3x2,8 M) Ha ceBep H pAaCHOJOKCHHOTO Hax He
oTamBaeMbIM ToaBaToM (pa3mep mona 3x4 M). OcrekieHue
imBoitHOE 1,2x1,5 M, opueHTHpOBaHO Ha ceBep. KoMHaTa rpaHUUYUT
C APYTUMH >KWJIBIMH MOMEIICHUSAMH. 3/1aHHE PACION0XEHO B T.
MaruuTtoropck. KoaddunmeHrs! Tensonepenayu paBHbi:

Jutst HapyskHoO¥ ctenst 0,28 Br/(m? °C);

uist okua 1,82 Br/(m? °C);

qurst mona 0,23 Br/(m? °C).

IIpumep 3axanus 1J1s1 KOHTPOJIbHON PadoThI

1. TIpoexT cucTeMbl XOJOAHOTO BOJOIPOBOJA TPEXITAXKHOTO
pkusioro 3gaHuss B ropoge Ilepmp . Ilnman tumoBoro sraxa B
CTPOMTENBHOM KaTajore.

IIpumep 3ananus:

1) paccuntath TpeGyeMBIil HATTOP

2) moao0parh HEOOXOMMBIE UAMETPHI TPYOOIIPOBOIA.

3) BBIIOTHWTH THAPABINYECKHH pacyeT TpyOOIpOBOIOB

CHCTEMBI BOJOCHA0KEHUS

4) Ha TTaHaX THIOBOTO 3TaXa W Yepaka HAHECTH DIIEMEHTaMH

CHCTEM BOJJOCHAOKEHHMS

5) HaYePTUTH CXEMBI CUCTEMBI XOJIOJJHOTO BOJJOCHAOKEHHMS

2. HpOGKT CUCTEM OTOIUVICHHUA W BCHTHIIAIMHU >XHJIOTO
BAaHHUsd B  KIMMAaTHYCCKUX YCJ'IOBI/Iﬁ ropojaa Yeas10MHCK.




Termonocurens Boxa. PacueTrHas TemmepaTypa TEIJIOHOCUTENS
105-70 °C.

[Tman THIIOBOTO 3Taka M pa3pe3 34aHMS B CTPOUTEIEHOM
KaTajore.

[Tpumep 3aganns IO TeMe KOHTPOIBHOW PaOOTHI:

1. OmpenenuTp TEIUIOBYIO HATPY3KY IJISI TIOMEIICHHH KHIIOTO
BIaHUS

2. DBbINONHWUTH THAPABIMYCCKUI pacdeT TpPyOONPOBOIOB
ICICTEMBI OTOILJICHHMS

3. HauepTuTh miaHbl THUIIOBOTO 3TaXka, MOJBANa M uepjaka C
HAHCCEHHBIMU 3JICMEHTAaMH CUCTEMbI OTOILICHHS

4. HauepTuTb CXeMy CHCTEMBbl OTOIUIEHHS C 3HAYCHUSIMU
MIaMeTpOB TPYOOIIPOBOIOB

5. Ha nnaHax TUIOBOTO 3Ta)ka U 4epAaka HAHECTHU DJIEMEHTaMU
ICCTEM BEHTWIISIIIUN

6. HauepTuTh CXeMBI CHCTEM BEHTHIISIIIAN

7. OnpenenuTh pacnojaracMble JaBICHHUI

8. BBINONHUTE a3pOJUMHAMHYECKMH pacyeT ecTECTBEHHOM
KaHaJ’ILHOﬁ CUCTEMBI BEHTUJISALINU

0) Ilopsinok mnpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAllMM, IOKa3aTeJM M KPUTepHH
OlleHUBAHMS:

[TpomexyTouHas aTTectanus no aucuuruinae «MHKeHepHble CUCTEMBI M 000PYAOBaHUE 3aHHI»
BKJIIOYA€T TCOPCTHUYCCKUE BOIIPOCHI, IMO3BOJAIONIMEC OLUCHHUTL YPOBCHb YCBOCHMHA O6yanOHIHMCH
3HAHWM, CTerneHb cHOPMUPOBAHHOCTH yMeHMU U BrnageHuil. [IpoBoautcs B ¢opme 3auera (mocie 4
ceMecTpa), 3a4eTa ¢ OlleHKOH (Tociie 5 cemecTpa).

IMoka3aTeu U KPUTEPUH OLIEHHBAHUS 3a4eTa:

— Ha OIEHKY «3a4TCHO» — OOYyYaroIHicS JEMOHCTPUPYET OCTATOYHBII YpOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHMs, YMEHHUSI OCBOCHBI HEe MeHee yeM Ha 50%, HO
AOIMYCKAKOTCA HC3HAUYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTHU, 3aTPYAHCHHUA IIPHU aHAJIUTUYCCKHUX OIlCpaluix,
nepeHoce 3HaHUI U YMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYaIIUH.

— Ha OIEHKY «HE 3auTeHO» — OOydJarolmuics IeMOHCTpUpyeT 3HaHusi He Oosiee 40%
TEOPETUYECKOr0  MaTepualna, JIOMyCKaeT CYIIECTBEHHbIE OIIMOKKM, HE MOXET I0Ka3aTh
HWHTCIICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS 3a4eTa:

— Ha OLEHKY «OTJMYHO» (5 OamnoB) — oOyyaromMics JEeMOHCTPUPYET BBICOKUH YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETEHIINH, BCECTOPOHHEE, CHCTEMAaTHYeCKoe M TIIyOOKoe 3HaHHE y4eOHOTo
MaTepHaia, CBOOOJHO ONepupyeT 3HAHUSMH, YMEHUSMH, IPUMEHSIET X B CUTYalUsAX MOBBIIIEHHON
CJIOKHOCTH.

— Ha OLEHKY «xopomo» (4 Oamna) — oOydarouiuiics JEMOHCTPUPYET CpPeIHHMH YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyIHEHHsS NpPH AHATUTHUYECKHX OIepalusx, HepeHoce
3HAaHUH U yMEHUI1 Ha HOBbIE, HECTAH/IaPTHHIC CUTYAIIHH.

— Ha OIICHKY «YJAOBJIETBOPUTEJIBHO» (3 Oaya) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
YPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHIIMA: B XOJ€ KOHTPOJBHBIX MEPOIPHITHN OIMYCKAIOTCS
OLIMOKH, MPOSIBIIICTCS OTCYTCTBHE OTJENBHBIX 3HAHUH, YMEHH, HABBIKOB, 00y4YarOIIUNACS UCIIBITHIBAET
3HAYUTEIbHBIC 3aTPYAHEHUS MPH OTIEPHUPOBAHNYU 3HAHUSMHU M YMEHHSIMH TIPU MX TIEPEHOCE HA HOBBIE
CHUTYAIIHH.

— Ha OLIEHKY «HEeYJ0BJIeTBOPUTEJIbHO» (2 Oayuia) — oOydaroluiicss 1eMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTHUECKOTO MaTepuaia, JOMyCKaeT CYIIECTBEHHBbIC ONIMOKH, HE MOXKET MOKa3aTh
MHTEJUICKTyaIbHBIC HABBIKH PEIICHUS MMPOCTHIX 3ajad.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT oKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEICHUS M OOBSICHEHUS WH(GOpPMAIMK, HE MOXKET IOKa3aTh WHTEIUICKTyaJbHBIE
HaBBIKU PELICHUs MPOCTHIX 3ajay.






