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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YTPaBICHUS HEIBUKUMOCTBIO U HH)KCHEPHBIX CUCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii IO.A._MopeBa

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusaruu B 2023 - 2024
yueOHOM roly Ha 3aceaHuu Kapeapsl YIPaBICHUS HEABUKUMOCTBIO U HH)KEHEPHBIX CUCTEM

IIporokomor 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2024 - 2025
yueOHOM oy Ha 3aceaHuu Kapeapsl Y IPaBICHUS HEABUKHUMOCTBIO U HH)KEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii IO.AK/IopeBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kadeapsl YTpaBIeHUS HEABHKUMOCTHIO U HHKEHEPHBIX CHCTEM

IIporokomor _ 20 r. Ne
3aB. kadeapoii 10.A. Mopesa




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenbto OCBOEHMS TUCIUILIUHBI « JHEProcOepekeHrne B CUCTeMaX TEIUIOra30CHa0KeHUs
Y BEHTW IS SIBISIOTCS: (OPMUPOBAHUE y CTYACHTOB 3HAHMI, HEOOXOIUMBIX ISl PEIICHHS
po0JIeMbl CHUKEHHSI DHEPTOMOTPEOICHUS B CUCTEMAaX TEIJIOra30CHA0KEHHS U BEeHTUJISIIUH.

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

JuctunnuHaa DHeprocOepekeHHE B CHCTEMaxX TeIIOTa30CHAOKEHUS W BEHTUJISIIUN
BXOJIUT B YaCTh y4eOHOro miaHa (GOpMHPYEeMYIO YJaCTHHKaMH 00pa3oBaTEIbHBIX OTHOIICHHIA
00pa3zoBaTebHON IPOTPAMMBI.

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

Bentninsanus

I'azocHabOxenne

KonnunnonnpoBaHue Bo3ayxa U X0JI0/I0CHA0KEHHE 3TaHUI

LleHTpanu30BaHHOE TETUIOCHA0KCHHE

I'eneparopsl Temna

Oromnenne

TeromaccooOMeHHBIE TIPOIIECCHI B TETIOBOM 000pynoBanuu cuctem TI'B

Hacocsl, BEHTHIATOPBI K KOMITPECCOPBI B CUCTEMAX TEIJIOTa30CHA0KEHUS M BEHTHIISALINH

Teopernyeckne  OCHOBBI  TEIUIOTEXHUKH  (TEXHHYECKass  TEpMOJAMHAMHUKA U
TEIJIOMaccoOOMEH )

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YYCHUS] JUCIUILITUH/TPAKTHK:

ABTOMAaTH3aLMA CUCTEM TEIIOra30CHA0KEHNS 1 BEHTUIISIUN

BTopuuHbie 3HEPreTUYECKUE PECYPCHI

Hcnonbs3oBanne HETPaAUIIMOHHBIX HCTOYHUKOB SHEPT U

[ToaroroBka K mpoiieType 3aliuThl ¥ 3a11MTa BEITYCKHON KBATHM(PUKAITMOHHOHN paboThI

[ToaroroBka K caye v crlaya rocyAapCTBEHHOT O K3aMEHa

[Ipon3BoacTBEHHAS - PEAAUILIIOMHAS TIPAKTUKA

PerynupoBanue pexxuMoB pabOThI CUCTEM TETIOTa30CHAOKEHNS M BEHTUIISIINU

TexHom0orum KINMaTH3auy 3JaHuH

CoBpeMeHHbIE CUCTEMbI KJIMMAaTU3ALNH 31aHHUI

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

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYeEMble Pe3yJIbTAThl 00yUeHu st

B pesynbrare ocBOeHMS IUCHMIUIMHBI (MOAYNs) «DHEprocOepexeHre B cHUCTEMax
TEIUIOra30CHA0KEHUST M BEHTWIILMKY» OOydaroluiics Jo/bkeH o0nagaTh —CclelyromuMU
KOMIETEHIMSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

[IK-9 Cnocoben paspaboTaTh OTACIBHBIC pa3elibl TMPOCKTa OOECICUeHUsT COOIIOACHHUS
TpeOOBaHMl DHEPrETUIECKON dYP(HEKTUBHOCTH 3IaHUN, CTPOEHHI M COOPYKEHUI

I1K-9.1 Ocy1iecTBiseT 4acTUUHYIO pa3pabOTKy OTAEIbHBIX pa3/esioB MPOEKTa, B
4acTH BbIOOPA ONTUMAJIBHBIX MH)KEHEPHO-TEXHUYECKUX PEIEHUH C LEIbI0
oOecreyeHnss COOTBETCTBUS  3/1aHUIl, CTPOGHUH M COOpPYKEHHM
TpeOOBaHMSIM dDHEPreTHUECKOHN 3D (hEKTUBHOCTH

[1K-11 CrocobeH mnpoBOAWUTH aHAIU3 SHEProdpEeKTUBHOCTH OOBEKTa KAMHMTaIbHOTO
CTPOMTENBCTBA U pa3padaThIBaTh MEPOIIPHSITHS I10 YHEPTOCOEPEKECHUIO

[IK-11.1 Pazpa0OaTbiBaeT MepONpUATHS IO HSHEProcOEpeeHHI0 Ha  OCHOBE
pe3yIbTaTOB aHan3a YHEPTrod(HEKTUBHOCTH 00BEKTA KATUTATLHOTO




| CTPOUTECJILCTBA




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 45,2 akaj. 4acoB:
— aynuropHas — 44 akaJ. 4acos;
— BHeayuTopHas — 1,2 akaJi. 4acos;
— caMocCTosTeNbHAs paboTa — 62,8 aka. 4yacos;
— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynutopHast § =
o | xonrakTHas pabora o 3 dopma TEKyIIEero
=
= B aKaJl. 4acax 5} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . p Kon
S 3 ©|caMOCTOSTENbHOH | ycreBaeMOCTH U
JUCLUATUINHBI 5 £ . | KOMIeTeHIH
O g £ padoThI MIPOMEKYTOUHOMN
nmal. | mpakT. | &3
Tlex. Z'g aTTecTaluuu
3aH. 3aH. |Q &
1. 1. TpaauuroHHsle u
HETpaJInuIMOHHBIE WCTOYHHKH
sHeprud. OCHOBHBIE NEPCIIEKTUBBI
UX HCmonb3oBaHus. OCHOBHBIE
METOBI SHEPrOCOepeKEeHNUSI.
1.1 TlepcrieKTHBBI pPa3BHTHUS Uzyuenue
TPagWIMOHHBIX HCTOYHHKOB KOHCIEKTa JICKIUH .
N N DpoHTAIBHBII
TEIUIOBOM U 3JIEKTPUYECKOU 1 8 u OIDOC
3HEpIrUM. Ilousarue JIONIOJIHUTENBHOMN poc.
HHEProcOCPEeIKEHUsL. JIUTEPaTyphl
1.2 OcHOBHBIC MOJOXKCHUS 8
00 W3zyqenue
9HEProcOepeKEHUH: UCTOPHS KOHCIIEKTA JICKIMH .
N OpOHTATBHBIN
Bompoca , JICHCTBYrOIIAs 3 6/21 6 u OIIDOC
HOopMmatuBHass  Oaza PO, JIOTIOTHUTENBHOMN P
OLIEHKa  LeNecO00pa3HOCTH JUTEPATyPhI
MEPOTPUSTHSI.
Wroro no pazneny 4 6/21 14
2. 2. OCHOBHBIC MPUHIIMIIBI
co3laHMs  DHeprocOeperaroImx
cuctem TI'CB. OcHOBHBIE 3Tarbl
cOepeKeHHUs! TEIJIOBOH SHEPTUH
Nzyuenue
KOHCIEKTa JICKIUH .
2.1 TOHATHE  TEIUIOBBIX 2 8 " DpoHTANBHBIH
MOTEPb U UX CTPYKTYpa . ompoc
p PYKTYP JOTOJTHUTEIHHOM P
8 JIUTEPATYPhI
Uzyuenue
2.2 TpUHIWIB  CO3JAHUS i N
KOHCIEKTA JICKIUH .
3HeprocOeperarmx CUCTEM 2 sl s " DpoHTANBHBIH
B HOBBIX U CYIIECTBYIOIIMX ’ . oTpoc
i yrott JOTOJTHUTENHHOM P
3IAHUSIX ¥ COOPYKEHHUSIX
JIUTEPATYPhI
Hroro no paspeny 4 2/1,81 | 16




3. 3. CHKeHre TeIIonoTeph Mpu
MPOU3BOJICTBE TEIUIOBOH JHEPTHUH.
[ToBbIIeHHE 3(heKTUBHOCTH
UCTIOJIb30BAHUS SHEPTHHY,
MOJTy4aeMOU TPY CTOPAaHUU rasza u

yriis

Nzyuenne .
3.1 CHmKeHHE TEIUIOBBIX KOHCIIEKTA JICKIUH (ponTabHLii
MOTeph MPU  TIPOM3BOACTBE| 8 4 2 8 u orpoc - .
. .. | UanuBunyansHbIi
TEIUIOBOI SHEprUn JIOTIOJTHUTENILHON OKIAL,
JUTEPATyPhI
Hroro no paszuerny 4 2 8
4. 4. CHWXEHHE TEIUIONOoTeph MPH
TPaHCHIOPTHUPOBKE TEIUIOBOH
SHEprun
4.1 CHWKeHHE TeIUIOBBIX Wsyuenne .| ®poHTanBHBIN
HoTeph pu KOHCIIEKTA JICKIUH ompoc .
.| 8 2 2/11 | 10 u .
TPAHCHOPTUPOBKE TEIJIOBOM .. | UanuBunyansHbIi
S JIOTIOJTHUTEJIbHON OKIAL
JUTEPATyPHI
Wroro no pazapery 2 2/11 | 10
5. 5. CHIXeHue TeIUIoNnoTeph Mpu
noTpeOJIeHUH TEeNJI0BOW SHEPTUU
Wzyuenue
KOHCTIEKTa JICKIUH
u
5.1 CHmKeHHE TeIIoNnoTeph JIOTIOJTHUTENLHOM IIposepka u
npyu TOTpeOJICHUH TeruioBoi| 8 2 2/11 8 JUTEpaTypsl.  |3allUTa pacue€THOTO
SHEeprun Brimonnenue 3aJaHNA
UHIUBUYaJILHOT
0 PacyeTHOro
3a7aHus.
Hroro no pazneny 2 2/11 8
6. 6. VYrummsamua BDOP B
cHCTeMax TEeIUIONOTpeOIeHus u
BEHTWJISILIMYU 3TaHUI
NsyueHnune
KOHCIIEKTa JIEKIUI
u IIpoBepka u
6.1 VYrummzamuas BDP B JIONIOJIHUTEIBHOM |3alliuTa pacyeTHOro
cucTeMax TeIuonoTpeOnenus| 8 2 421 | 2,8 JUTEPATYpBI. 3agaHus Ne2.
¥ BEHTWJISALUN 3JaHUHU Brimmoniaenme MunuBuayanbHbIil
WUHIMBUYaJIBHOT JIOKJIa.
0 pacyeTHOro
3amanus No2.
HWroro no pazaeny 2 421 | 2,8
7. 7. Tlomcuer 3ddexTHBHOCTH
sHEeprocOeperaroInx
MEpONPUITHI
Nsyuenue
KOHCTIEKTa JIEKIUIT
u
7.1 Ioacuet >ddexTuBHOCTH JIOTIOJTHUTENILHOM | IIPOBEpKa U 3aluTa
3HeprocOeperawmmx 8 4 411 4 JUTEPaTYPBHI. pacyeTHOro
MEpONPUITUI Boimonnenue 3agaHus Ne3.
WH/AMBUAYaJIBHOT
0 PacyeTHOro
3aganus Ne3.
Wroro no pazneny 4 4/11 4
Uroro 3a cemectp 22 22/8,811| 62,8 320
Hroro no aucrumianne 22 22/8,8 62,8 3a4eT ¢ OLEHKOMI




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 oOydeHMHM CTYACHTOB IHUCHMIUIMHE «DHeprocoepexkenne B cucremax TI'CBy»
CJIEZIyeT OCYILIECTBIISATH CIEIYIONIe 00pa30BaTeIbHbIC TEXHOJIOTHH:

1. TpapuuuoHHsle 00pa3oBaTelIbHbIE TEXHOJOTUM OPHUEHTUPYIOTCS Ha OpPraHHU3aINI0
00pa30BaTeNbHOTO  Ipoliecca, MPEANONAralollyl0 HpsAMYH  TPaHCIALMIO 3HAHUW  OT
npenojaBa-Teis K CTYACHTY (IPEeuMYIIECTBEHHO Ha OCHOBE OOBSCHUTEIbHO-HILIIOCTPATUBHBIX
METO/I0B 00y4YEeHUS1).

@opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKUs — [OCIEAOBaTeIbHOE  W3JOKEHHWE Marepuaia B
JTUCIUIUIMHAP-HOM JIOTHKE, OCYIIECTBIISIEMOE IMPEUMYIIECTBEHHO BEpOATbHBIMU CPEACTBAMU
(MOHOJIOT Mpero-1aBaTes).

[IpakTuueckoe 3aHSATHE, TOCBSIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUN M HABBIKOB IO
IPEJIOKEHHOMY aIrOPUTMY.

2. VlHTepakTUBHbBIE TEXHOJOTMH — OpraHu3aius o0pa3oBaTeNlbHOTO IMpoliecca, KOTopas
IpeJoiaracT akTUBHOE U HEJIMHEWHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, IOCTHIKEHUE HA ITOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

3.  HadpopManmoHHO-KOMMYHHUKAIIMOHHBIE  OOpa3oBaTeibHBIE  TEXHOJOTUH  —
OpraHu-3aiusi 00pa3oBaTEIbHOIO MPOLIecca, OCHOBaHHAs Ha MPUMEHEHHUH CIIeUaTIn3uPOBAHHBIX
IPO-TPAMMHBIX CpeJl U TEXHUYECKUX CPECTB pabOThI ¢ HHPOpMALUEH.

@opMbl y4eOHBIX 3aHATHH C HCIOIb30BAaHHEM HH(OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3anusi — HU3J0KEHUE COACpNAHMS COMPOBOXKIACTCS Mpe3eHTaluen
(e-MoHcTpanuel yd4eOHbIX MaTepUaloB, PEACTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CUCTEMAX, B
T.4. WUTIOCTPATUBHBIX, rpapUuecKux, ayJuo- U BUIEOMaTEPUaJIOB).

6 YueOHO-MeTOIMUECKOE 00ecTeyeHHe CAMOCTOSATeJIbHO PadoThl 00yYaroIMXCst
[TpencraBneHo B mpuioxeHun 1.

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

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecreyeHrue TUCIUIIHHBI (MOTYJIs1)
a) OcHOBHas JIUTEpaTypa:

1. byxapkun, E. H. DHeprocOeperaroiiye TEXHOIOTUU AJSI CUCTEM TEMJIOCHAOXKEHUS !
yueOHoe mocobue / E. H. Byxapkun, M. TI'. Jlageirmues, JI. . CrapxoBa ; MITVY. -
Maruautoropck, 2014. - 343 c¢. : wm, Trpad.,, cxemp, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=793.pdf&show=dcatalogues/1/11156
16/793.pdf&view=true (nara oopamenus: 25.09.2020). - MakpooOBbeKT. - TEKCT : AIIEKTPOHHBIH. -
ISBN 978-5-9967-0454-5. - imeeTcst Ie9aTHBIA aHAJIOT.

2. IlportaceBuu, A. M. DHeprocOepekeHHE B CHCTEMax TEIMJIOra30CHaOXKeHHUs,
BEHTWJISALUK U KOHIUIIMOHUPOBAHUS BO3ayxa . yueO. mocodue / A.M. IlporaceBuy. - MuHCK :
HoBoe 3nanme ; MockBa : MUH®PA-M, 2019. — 286 c.: un. — (Beicuiee oOpa3oBaHue:
bakamaBpmar). - ISBN 978-5-16-005515-2. - Tekcr : onektponHbrd. - URL:
https://znanium.com/catalog/product/1013521 (nara o6pamenus: 14.09.2020). — Pexxum nocryna:
TI0 TIO/IITHCKE.



3. KyBmmuos 1O.5l., DHeprocOepexxeHne B cucTeMe OOECHeueHHs MUKpPOKIUMara 3aaHuil /
Kysmmuos 1O.4. - M. : U3parensctBo ACB, 2010. - 320 c. - ISBN 978-5-93093-760 - Tekcr :
anektponusii /[ OBC  "Koucyaprant — crymeHta" [caiiT]. - URL

https://www.studentlibrary.ru/book/ISBN978593093760.html (mara o6pamenus: 30.09.2020). -
Pexxum nocryna : 1o noAmnucke.

0) lonoJiHMTEIbHASA JIUTEpaTypa:

1. byxapkun E.H., Jlageirnue M.I'., Crapkosa JI.I'. DHeprocoeperaronue TeXHOIOTHH
JUTSI CUCTEM TeIUIora3ocHabkeHus | yaeObHoe mocodue - Marauroropck, 2014. -343 c. : un;

2. CrapkoBa, JL.I'. Dueprocoepexkenne B cucremax TI'CB : yuebnoe mocobume / JI. T.
CrapkoBa ; Marauroropckuii roc. texunueckuii yH-T uM. I'.11. HocoBa. — Marauroropck: MI'TY
uM. [.1. Hocoga, 2005. — 57 c.:un.: - TekcT: HenmocpeICTBEHHBIN

3. Camapun O.[l., Temnopusuka. SHeprocOepexenue. DHEProdhdeKkTuBHOCTH
Momnorpadpus / Camapurn O.JI. - M. : HzmarearctBo ACB, 2014. - 296 c. - ISBN
978-5-93093-665-0 - Tekct : anexkrpounsiii // DBC "KoncynbranT crymenta” : [caitr]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930936650.html (nara o6pamenus: 30.09.2020). -
Pexxum nocryna : 1o noamnucke.

4. Epemkun A.U., DxoHomuueckas 3PQGEKTUBHOCTh IHEProcOEpeeHus B CHUCTEMax
OTOIUICHUS, BEHTWISLIMK U KOHJUIIMOHUPOBAHUS BO31yXa . YueOHoe mocodue / A.M.EpemkuH,
T..Koponesa, I'.B.Jlannmnua u ap. - M. : MzmarensctBo ACB, 2008. - 184 c. - ISBN
978-5-93093-540-0 - Tekcrt : anekrpounsiii // DBC "KoncynbranT crymenta” . [caitr]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930935400.html (mara o6pamenus: 30.09.2020). -
Pexxum nocryna : 1o noamnucke.

5. Kokopun O.f., DueprocOepexeHne B CHCTeMax OTOIUICHUS, BEHTHJISALINU,
koHaunuonuposanus . Hayunoe uznanue / Koxopun O.51. - M. : U3natensctBo ACB, 2013. - 256
c. - ISBN 978-5-93093-922-4 - Texkcrt : anekrponnbiii // OBC "Koncynabrant cTyaenta” : [caifr]. -
URL : https://www.studentlibrary.ru/book/ISBN9785930939224.html (mata oOpateHus:
30.09.2020). - Pexxwum gocTyma : 10 MOIIHCKE.

B) MeTtoguyeckue yka3anus:

1.Mopesa, 0. A. cnonb3zoBaHue HETPAAUIIMOHHBIX UCTOYHUKOB SHEPTHH B CUCTEMax
TEIUIOra30CHA0XKEHHs U BEHTWIALMH . yaeOHO-MeToauueckoe mocodue / FO. A. Mopesa, JI. T'.
Crapkoga, JI. . KopotkoBa ; MI'TY. - Marauroropck : MI'TY, 2017. - 74 c. : wn., Tadmn. -
URL.:https://magtu.informsystema.ru/uploader/fileUpload?name=3451.pdf&show=dcatalogues/1
/1514275/3451.pdf&view=true (mata oOpamenus: 14.05.2020). - MakpooObekT. - TekcT :
ANEKTPOHHBIN. - IMeeTCs meyaTHbIN aHaJor.

2. MopeBa, 0. A. HerpaauimoHHBIE HCTOYHHKH SHEPTUU | Y4eOHO-METOANYECKOE
nocobue / FO. A. Mopesa, JI. I'. Ctapkosa, JI. . Kopotkosa ; MI'TY. - Marauroropck : MI'TY,
2016. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ tutyn. oskpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2773.pdf&show=dcatalogues/1/1132
902/2773.pdf&view=true (mata oOpamenus: 14.05.2020). - MaxkpooObekT. - Tekcr
ANIEKTPOHHBIN. - CBefieHus nocTynHbl Takke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:



1. byxapxkun E.H., Jlageirmues M.I'., Crapkosa JI.I'. DOHEPI'OCBEPEI'AIOUINE
TEXHOJIOTUN JJId CUCTEM TEIUIOTA3OCHABXEHUS [Dnekrponssiii pecypcl:
yueOHOe mocobue - Marnutoropek, 2013. -250 <c¢. : wn Pexum jgocryma
http://znanium.com/bookread.php?book=405564-. 3ari. ¢ sxpana. - ISBN 978-5-16-005564-

2. [IlIporaceBmu, A.M. DHeprocOepexeHne B CHUCTEMax TEIUIOra30CHAOXKEHHS,
BEHTH-JISIIIMMA U KOHJAUIIMOHUPOBAHKS BO3/ayXa [DIeKTpoHHBIA pecypc]: yued. mocodue / A.M.
[Tporaceuu. - M.: HUL] UH®PA-M; MH.: Hos. 3nanue, 2013. - 286 c.: un.; - Pexxum poctymna
http://znanium.com/bookread.php?book=405334-. 3ara. ¢ a3kpana. - ISBN 978-5-16-005515-2;

2. [llporaceBnu, A.M. DueprocOepekeHHE B CHUCTEMaX TEIUIOTa30CHAOKEHUS,
BEHTH-JSIIIMA U KOHJAWIMOHUPOBAHKS BO3ayXa [DIeKTpoHHBINH pecype]: yuebd. mocodue / A.M.
[Tpo-Tacesuu. - M.: HUL] UIHO®PA-M; MH.: HoB. 3nanue, 2013. - 286 c.: wi.; - Pexxum gocrymna
http://znanium.com/bookread.php?book=405334-. 3aru. ¢ skpana. - ISBN 978-5-16-005515-2;

IIporpammHoe o0ecnieueHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus JIULIEH3UN
MS Windows 7

Professional(mma  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpodHo
Professional

7Zip cB00OAHO pacnpocTpansemoe [10 6eccpoyHO
MS Office Project

Prof 2010(1s J1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office Project

Prof 2007 (s J1-1227-18 ot 08.10.2018 11.10.2021
KJI4CCOB)

Autodesk AutoCad

Civil 3D 2011 K-526-11 o1 22.11.2011 0eccpovHO

Master Suite

Autodesk AutoCad

2011 Master Suite K-526-11 01 22.11.2011 0eccpovHO

Autodesk AutoCad
Electrical 2011 K-526-11 o1 22.11.2011 0eccpouHO
Master Suite

Autodesk AutoCad
Mechanical 2011  |K-526-11 o1 22.11.2011 6eccpodHo
Master Suite

Autodesk Revit
Architecture 2011  [K-526-11 oT 22.11.2011 0eccpovHO
Master Suite




Autodesk Revit

MEP 2011 K-526-11 01 22.11.2011 6eccpoyHO
Master Suite

ACKOH

Kommac 3D 5.16 J-261-17 ot 16.03.2017 0eccpovHO
Adobe Reader |[cBoOOHO pacmpocTpaHseMoe 0eccpouHO
Bpaysep CBOOOJIHO pacIpoCTpaHIEMOE

Mozilla Firefox |I1O Oecepouno
FAR Manager |cBo0OIHO pacmpocTpaHseMoe 0ECCPOYHO

HpO(l)eCCI/IOHaJILHbIe 0a3bl JAaHHbIX I/IHq)OpMaIII/IOHHbIe CIIPaAaBOYHbIC CUCTEMBI

Hassanue xypca

CchUIKa

MeskayHapoaHas 6asa CripaBOYHBIX U3IaHHM 110
BCEM OoTpacisaM 3HaHuii SpringerReference

http://www.springer.com/references

MexnynaponHas 6a3a HaydyHBIX MaTepHallOB B
obnactu  (hM3MUSCKUX HAYK W WHXHUHHUPUHTA

http://materials.springer.com/

Mexnynaponnas KOJIJICKII A HAY4YHBIX -

ALYHApO H YR ttn:/fwww.springerprotocols.com/
IIPOTOKOJIOB IIO pa3/IMYHBIM OTpaACIAM 3HAHHUU
MexayHapogHast 0aza MTOJTHOTEKCTOBBIX . .

JLYHApOJIA http://link.springer.com/
»KypHa10B Springer Journals
MexnyHapoaHas ce(pepaTuBHaAsA u

ALYHApOZL peep http://scopus.com
ITOJJHOTCKCTOBAsA CIIpaBOYHaAs1 Oaza JAHHBIX
MexnyHaponHas HayKOMETPUUIECKas

pedepaTHBHAs M HOJIHOTEKCTOBAs 0a3a JaHHBIX
nayanbix n3aanuii «Web of sciencey

http://webofscience.com

DNeKTpOHHBIE pecypchl ondmoreku MI'TY um.
I'.1. HocoBa

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

Poccuiickass T'ocynapctBeHHas OuOinoTeka.

Karanoru

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

Nudopmannonnas cucrema - ExanHoe OKHO
JlocTyna K MHpOPMaIMOHHBIM pecypcaM

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

[Touckosas cuctema Axanemus Google (Google
Scholar)

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

HamnmonansHas
WH(pOpPMAIIMOHHO-aHAIUTUYECKAs ~CHUCTEMa
Poccuiickuii MHAEKC HAY4YHOI'O ITUTUPOBAHUS

URL.: https://elibrary.ru/project_risc.asp

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MaTepHaano-TeXHqucxoe obecrneucHue JUCITUITIIIMHBI BKIIFOYACT:




Tun u Ha3Banue ayquTopun OCHAIICHUE Ay AUTOPHH

Jleknmonnass ayautopusi - MylbTUMEIUIHBIE CpPEACTBA XpaHEHHWs, Mepeladyd |
npenctaBicHuss wHQOpManuM (MHTEPAKTHBHAS JOCKAa B KOMIUIEKTE C MPOEKTOPOM U
KOMITHIOTEPOM)

Aymutopust AJii TPAKTUYECKUX 3aHATUH- JIeMOHCTpallMOHHBIC CTEHIBI, IJIAKATHI,
HAaTJISITHBIC IIOCOOWS, KaTaJOTH M aTJIachl [0 TeMaM

Aymutopun IS CaMOCTOSITENILHOM pabOThl: KOMIBIOTEPHBIE KIIACCHI; YUTAIBHBIC 3aJIbI
oubmoreku -Ilepconansubie KoMmbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET U €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCUTETA

AymuTopus Ui TPYNIOBBIX WHIWBUAYAIBHBIX KOHCYJIbTAIMH, TEKYIIETO KOHTPOJS U
MIPOMEKYTOUHOM aTTecTalluu- J[eMOHCTpallMOHHBIC CTEH/IBI, IIAKATHI, HATJISITHBIE TTOCOOMS

[Tomemnienust Uit  XpaHeHUS W NPOPUIAKTUYIECKOTO OOCIY)KUBaHHUS  y4eOHOTO
obopynoBanus -Cremiaxu, mkadbl, ”THCTPYMEHTHI JUTsl 00CTYKHBaHUS y4eOHOTO 000pyIOBaHUS



Hpuioxenne 1

Y4yeOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOM PadoThl 00y4ar0UXCs

[TpumepHas CTpyKTypa U coAepKaHKe pa3jena:

[To muctunune «HeprocoOepexenue B cucreMax TT'CBy» mpenycMoTpena ayauropHas u
BHEayJAUTOPHAs CaMOCTOsITeIbHAs paboTa 00yJaromuxcs.
AyIuTOpHas caMOCTOsTENIbHAs paboTa CTYJeHTOB MPEAIOJIAaraeT pelieHue MPaKTUYECKUX 3a1a4

Ha NMPAKTHYECKUX 3aHATHSIX.
[IpumepHbIe ayauTopHbIe pakTH4eckue padbotsl (AIIP):

AITP Nel «CocraBieHue cXeMbl YTHIIM3AIAH TEIUIOTHI BBITSDKHOTO BO3/yXa C MCIOJIB30BAaHUEM
PEKyYIEepaTUBHOTO TEIIIO0OMEHHHKa. ONMPeneInTh MECTO YCTAHOBKH U OCHOBHBIC MTApaMETPhI
MIOTOKOB BO3/[yXa , BXOJSIIMX B TEIUIOOOMEHHUK, COTJIACHO MHIMBHUIYaIbHOTO 33/ IaHUSI.
Onpenenutb K03hHUIHEHT TEPMOAUHAMUYECKOM 3 (HEKTUBHOCTH TETNIOOOMEHHHKA .

AIIP Ne2 «Pacuer axoHOMUYeckoro 3dexra ucronbp3oBanus TermioooMeHnrnka» OnpeaenuTsb
KOJIMYECTBO TEIIOThl YTHJIM3UPOBAHHON B TEMJIOOOMEHHHUKE, PACCUUTATh IKOHOMUYECKUI
P PEKT YTHIU3AIHIH . ONIPEACTUTH CPOK OKYITAEMOCTH MEPOIIPUSATHSI.

B Hauane uzydeHus: AUCIUIUIMHBI IPENOIABATEIb MPEIaraeT 00y4aronuMcs TeEMy
pacuetHo-rpadudeckoit pabotsl (PI'PNel; PI'PNo2) ¢ mpunaraembiM nepeyneM HHANBUTYATbHBIX
3ajaHui 1715 BRIOOpa UCXOAHBIX JaHHBIX. COBMaieHNe UHIUBUIYATbHBIX 33IaHUN K
pacueTHo-TpaduyecKoil paboTe y CTyJIEHTOB OJHON y4eOHOM TPYIIIBI HE JOITYCKaeTCsl.

I[Tociie BeIOOpa TEMBI U 331aHUS K pacueTHO-rpaduuecKoit paboTe mpenoiaBaTesib peKOMEHIYeT
HepeveHb JINTEPaTyphl IS €€ BhITOJHEHHs. BaXKHBIM SBIIsS€TCS NCIOIb30BAHNE
UH(POPMALIMOHHBIX HICTOYHUKOB, @ MMEHHO CUCTEMBI «MHTEpHET», UTO AACT BO3MOXKHOCTb
oOyuaromumMcs 0oJiee akTyallbHO 00padoTaTh MaTepual Mo BEIOPaHHOM UM TeMe.

B nporiecce BoImosHeHNUs pacdyeTHO-rpaduueckoil paboTsl 00yydaroLuiics JoKeH pa3o0paThes
B TEOPETUYECKUX BOIPOCAX U30paHHOM TEMBI, CAMOCTOSITEIBHO MPOAHAIN3UPOBATH
NPaKTUYECKUI MaTepHal, pa3o0paTh 1 000CHOBATh MPAKTUYECKHE MTPEIOKEHUS.

Hpenoz[aBaTenb, IIPOBEPHUB pa60Ty, MOZKCT BO3BPATUTD €€ I I[Opa6OTKI/I BMECTC C
INUCbMCHHBIMU 3aMCUYaHUSMU. CTy,[[eHT HAOJIKCH YCTPAHUTD IMOJIYYCHHBIC 3aMCUAHUS B
y'CTaHOBJ'IeHHHﬁ CPOK, ITOCJIC Y€TO pa60Ta OKOHYATCJIIbHO OLICHUBACTCA.



IIpuioxenne 2
OueHoYHBIE CPeICTBA A/ NPOBEACHUs NPOMEKYTOYHOM aTTecTAlNU
ITo nucunanmue «JHeprocoepe:xenue B cucremax TT'CB»

Koxa
MHIUKAT
opa

NHaukaTop A0CTHKEHHUS
KOMIIETeHIINH

OueHo4yHbIE CpeCcTBA

IIK — 9 Cnioco6eH pa3paboTaTh OTIIEIbHBIC pa3ieibl MPOSKTa 00eCTICUeHUs COOTFOACHUS
CTH 3[JaHUM, CTPOCHUN U COOPYKEHUI

TpeboBaHUil SHEpreTUdecKoi 3¢pPeKTuBHO

[1K-9.1:

OcymecTBisieT
pazpaboTKy OTJICIBHBIX
paszenoB IpPOEKTa, B YacTH
BBIOOpA OIITUMAaJIbHBIX
WHXCHEPHO-TEXHUYCCKHUX
pelieHuit c LEJIbIO
oOecIeueHUs COOTBETCTBUS
3JIaHUH, CTPOCHUH u
COOPYKEHUM TpeOOBaHUSIM
SHEPreTUYECKOM

3¢ PEeKTUBHOCTH.

YaCTUYHYIO

w

o o

10.

11.

12.

13.

14.

IlepeyeHb KOHTPOJIBLHBIX BOIIPOCOB /I
MOATOTOBKHM K 3a4eTy

Tpa,Z[I/IHI/IOHHHe HCTOYHHUKHU TEIJIOBOM OHCPI'uu.

Hx COCTOSIHHC B HaCTOAIICC BpEMA n
MNEPCICKTHUBLI UX HUCIIOJIb30BAHMA.
OcHoBHBIE TCPMOANHAMHNYCCKUC IIoKa3aTciin

3¢ (HeKTUBHOCTH PaObOTHI TEILIOBBIX YTHIIN3aTHPOB.
HerpannimoHHbie HICTOYHUKH TEIJIOBOM SHEPIUU.
YTunuzatopsl  Temwia ¢ OPOMEXKYTOUYHBIM
TCIUIOHOCHUTEIIEM c TEIJI000MEHHUKAMU
pEeKyIepaTUBHOIO THUIIA.

OcHOBHBIE CIIOCOOBI TEIIJIOBOM 3aIUThI 3JaHUM.
PerenepaTuBHbIE YTUIN3ATOPHI TEILIA.
[ToBeimenne 3()PEKTUBHOCTH TEIJIOBOW 3aIIUTHI
3/1aHHUM 3@ CUET KOHCTPYKLUN HAPYKHBIX CTEH.
TennoTexHUYeCKUd  pacdyeT  peKyIlepaTUBHBIX
YTHIIM3aTOPOB.

[ToBbrmierne 3¢ (HEKTUBHOCTH TEIUIOBOM 3alllUThI
31aHUH 3@ CUET KOHCTPYKLUN OKOH U JIBEPEH.
IInacTuHYaTEIC BO31yXOBO3AYIIHbIE
TEIJIOYTUIN3aTOpbl. KOHCTPpYKIIMM W OCHOBHBIE
CBOMCTBA.

[loBbIIEHNE 3¢ heKTUBHOCTH
HEProcOEPEKEHUsI 3a CYET COBEPIIECHCTBOBAHUS
cuctem TT'CB.

TemnoBelie HaCOCHI. Oo6mue MMOJIOKEHUS.
Knaccudukarus.
VYTunuzanus  TersioBod  sHeprun ot BOP.

OcHoBHble oHATHSA. OO0IIKe TPUHIUIBI PA0OTHI U
KJaccu(UKaIUs anmapaToB YTHIN3AINH TETUIa.
[ToBbimienne 3¢dekTuBHOCTH PabOTHI TEIIOBOTO
Hacoca ¢ OMOIIBIO T'a30BBIX JBUTATENEH.

ITK-11 Cnoco6eH npoBOAUTH aHAIU3 3HePro3g(PeKTHBHOCTH 00bEeKTa KANIMTAIbHOIO
CTPOUTEIbCTBA H Pa3padaTbIBaTh MEPONPHUATHSA 110 JHEProcoHepeKeH uio

[IK-11.1 | Pa3zpabaTeiBaeT MEpONPUSITUS IlepeyeHb KOHTPOJILHBIX BOIIPOCOB /1JIs1
[0  JHEProcOEpeKeHUI0  Ha NOArOTOBKHM K 3a4eTy
OCHOBE pE3yJbTaTOB aHaIM3a
sHeprodhPpeKTUBHOCTH 1. OcHoBHbIC TEXHHKO-PKOHOMHYECKUE
o0BeKTa KAaIUTAJIBHOTO ITOKa3aTeln 3¢ EeKTUBHOCTH paboThI
CTPOUTENCTBA YTUIU3ATOPOB TETJIOTHI.




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

OCHOBHbIE ~ HEIOCTaTKM U  JOCTOMHCTBA
KOMITPECCUOHHBIX TEIUIOBBIX HAcocoB. Mepbl
Mo 60prOE ¢ HEIOCTATKAMH.

PekynepaTtuBHBIE  YTWIM3aTOPBl  TEIUIOTHI.
OO6mmme MOJIOKCHUS. XapakTepucTuKa
mpolecca peKyrnepaTuBHOTO TEIIO00OMEHA.
YTunuzatopsl Temiaa € MPOMEXYTOUYHBIM
TEIUIOHOCHTENIEM C TEIJIOOOMCHHHKAMH U3
TEIUJIOBBIX TPYOOK.

TpyOuarsie peKylnepaTuBHbIE
TEII00OMEHHUKHU.
OcHoBHbIE AJIEMEHTBI TEJIMOCUCTEMBI:

TeJIMOIIPUEMHUKH U AKKYMYJISITOPBI.
CoBpeMEHHbBIE YCTAaHOBKU C IUIACTUHYATHIMHU
BO3/1yXOBO31YIIHBIMH TEIUIOYTUIIN3aTOPAMHU.
YTunu3atopel TEIUIOTBI € IPOMEKYTOUYHBIM
terioHocuteneM. OOIIHe MOJI0KEHHUS.
Omnpenenenne kodddummenTa Terioneperadn
PEKyNepaTUBHOIO TEIJI0O0OMEHHHUKA.

OOmme TMOJNIOKEHHUS 1O  HCIOJIb30BAHUIO
SHEPTUH COJIHEYHOU pajHaliu.
Komnpeccrnonubie TEIIOBbIE HAaCOCBI.
[IpuHIIMIT JEWCTBUA MW OCHOBHBIE CXEMBbI
MIPUMEHEHHUS.

Cucremsl BO3J1YIIIHOTO COJIHEYHOT'O
OTOILICHUS.

VYrumuzaropel Temwia ¢ IPOMEKYTOYHBIM
TEIUIOHOCUTENIEM  C  TEIIOOOMEHHUKaMU
KOHTaKTHOTO THUIIA.

Cucremsl KUJKOCTHOTO COJIHEYHOT' O
OTOIUIEHUSI U TOPSTYETO BOJAOCHAOXKEHNUS.
CHmxeHue TemonoTepb MpU IPOU3BOACTBE
TEIJIOBOM 3HEPTUH C MTOMOIBIO Fa3000pa3HOro
TOIINBA.

CHuXeHHe TemaonoTepb MpPU IPOU3BOJICTBE
TEIJIOBOM DJHEPruU C IIOMOIIBI0 TBEPAOTO
TOIUIUBA.

CHmxeHue TeonoTepp MpU TPAHCIOPTE
TEIJIOBOM SHEPIUH.

CHmXeHue TeIUIonoTeph HpU NOTpeOIeHUN
TEIJIOBOM SHEPTUU B 3/1aHHUSIX.

OcHoOBHbIE MI0JIO>KEHHUS MIPOrpamMMBbl
MOJIEPHH3ALIMN TEIJIOBBIX IIYHKTOB 3/JaHUM.

IHopsinok npoBeeHMsi MPOMEKYTOYHOM ATTECTALMHU, IOKA3ATEJH U KPUTEPUH

OIICHUBAHUA:

[TpomexyTouHasi aTTecTanus Mo AUCHUIUIMHE «DHeprocoepexkenue B cucremax TT'CB»
BKJTFOYAET TEOPETUUIECKHUE BOMIPOCHI, MO3BOJISIFOIINE OIICHUTH YPOBEHb YCBOCHUS O0YJAFOIIIIMUCS
3HaHWMA, U TPAKTUYECKUE 3aJaHMs, BBIABISAIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIaJICHUH, IPOBOAUTCS B (hOpMeE 3a4eTa C OLIEHKOM.



IMoka3aTeu ¥ KPUTEPUH OIIEHUBAHUSI 3a4eTa:

— Ha OLEHKY «OTIUYHO» (5 0aiioB) — 00y4aroUuiics IeMOHCTPUPYET BHICOKUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHHE
y4eOHOT0 MaTepuala, CBOOOJHO BBIIOTHSAET MPAKTUYECKHUE 3aaHUs, CBOOOIHO ONEpUpPYET
3HAHUSIMU, YMEHUSIMU, TPUMEHSET UX B CUTYALUSX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OLIEHKY «Xopo1ioy (4 6amia) — 00y4aromuics JeMOHCTPUPYET CPETHUN YPOBEHD
c(hOpPMUPOBAHHOCTH KOMITETCHIINI: OCHOBHBIC 3HAHUS, YMEHUS OCBOCHBI, HO JIOMTYyCKAFOTCS
HE3HAYUTEIbHBIC OMMOKN, HETOYHOCTH, 3aTPYAHCHHSI [IPH aHATUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAHUW U YMEHHI Ha HOBbIE, HECTAHAAPTHBIC CUTYAIIHH.

— Ha OLIEHKY «YJOBJIETBOPHUTEIBbHOY (3 Oaia) — 00ydarouiics J1eMOHCTPUPYET OPOTOBBIN
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHIUI: B X0/I¢ KOHTPOJIBHBIX MEPOIIPUSTHI JTOTYCKAIOTCS
OIIMOKH, IPOSIBIIIETCS] OTCYTCTBUE OTACIBHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YJarOIIUICS
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA MIPHU OIICPUPOBAHNU 3HAHUAMU U YMCHUSMHU IIPH UX
HIepeHOCEe Ha HOBBIE CUTYAIHH.

— Ha OILICHKY «HEYIOBJIETBOPUTEILHO» (2 Oaia) — o0yJaromuiicss AEMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, 10MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
MHTEIJICKTYaIbHbIE HABBIKY PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEYAOBJIETBOPUTEILHO» (1 Oamt) — oOydaromuiicss He MOKET MOKa3aTh 3HAHUS HA
YPOBHE BOCIIPOU3BEICHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET MIOKa3aTh HHTCIUICKTYaIbHBIE
HABBIKU PEUICHHS MPOCTHIX 3a]1a4.



