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PaGouas nporpamma cocrasiiena Ha ocHoe PI'OC BO no HanpasieHHIO 1OIIOTOBKH
08.03.01 Crpouresnberso (ypoBeHb OakanaBpuarta) (npmka3 MwunoOpHayku Pocenn ot
31.05.2017 1. Ne 481)

PaGouvas TiporpaMmva paccMoTpeHa M 0700peHa Ha 3acelaHun Kae/pbl YTIpaBJICHIs!
HEABHIKMMOCTBIO U HHIKEHEPHBIX CUCTEM

12.02.2020, nmporokon Ne 7 Z
3aB. kage1poit / . 1O0.A. Mopega
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JIucer akTyaau3aiuu pado4eil nporpaMMal

PaGouas mporpaMmma mepecMoTpeHa, 00Ccy KaeHa # ogodpena g peaninzanuu B 2020 - 2021
yueOHOM Tojly Ha 3aceaHuu Kadeapsl YIpaBISEUSs HEIBIKHMOCTEIO M HHKEHEPHBIX CHCTEM
Mlpotokon ot &F LF R0ZL. Ne _"Z
3aB. Kadeapoi A /; 1O.A. Mopesa
(4
/4

Pa6Gouas mporpamma repecMoTpeHa, odcykaeHa u onoopeHa i peanuzanuu B 2021 - 2022
y4eOHOM rozly Ha 3acenanuy Kadeapsl YIpaBleHUs HEABHKUMOCTEIO U HEKEHEPHBIX CUCTEM

[Ipotokoior 20 . Ne
3aB. Kadenpci FO.A. Mopesa

PaGouas mporpaMMa IepecMoTpeHa, 00CyKIeHa 1 0100peHa /1ist peaiin3aiun B 2022 - 2023
yueOHOM To/Iy Ha 3acenaHuy Kadeapbl Y pasieHks HeABHKEMOCTHIO M HHXXEHEPHBIX CUCTEM

IIpotokom ot 20 ¢, No
3aB. xadenpoit FO.A. Mopesa

PabGouas mporpamMMa repecMoTpeHa, o0cy KaeHa u 61o0pena 11 peanuzanuu B 2023 - 2024
yueOHOM TOJly Ha 3aceqaHuu Kadeapbl YIpaBIeHUs HEABMKUMOCTBIO U HHKEHEPHBIX CHCTEM

[Ipotokomor 20 r. Ne

3aB. xadenpoit }O.AK/IopeBa




1 Iesin ocBOCHUSI I CUMILTAHBI (MOAYJIS1)

[lenpr0 OCBOCHMS TUCHUIUIMHBI «JHeprocoepekeHue B cucremMax TI'CB» sBustorcs:
dbopMupOBaHHE y CTYIACHTOB 3HAHHWM, HEOOXOMUMBIX JUIsl PEUICHUS MPOOJIEMBbI CHIKEHUS
SHEPronoTPeOICHUS B CHCTEMAaX TEIJIOTa30CHA0KEHUS U BEHTHIISAIINH.

2 MecTO IMCUMILTUHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM NMPOrpaMMbl

Jucuummuaa DHeprocOepekeHue B CHCTEMax TEIUIOTa30CHAOKEHUS W BEHTUIISIIIAU
BXOJIMT B 4acTh Y4eOHOro IuiaHa (GOpMHUPYEMYIO y4aCTHHKaAMHU OOpa30BaTEIIbHBIX OTHOIICHUNA
00pa3oBaTeNbHON MPOrPaMMBI.

JInist  w3ydeHWsT  IUCHMIUIMHBI  HEoOXOoaWMbl  3HaHHWS  (YMEHHUs,  BIAJEHUsA),
c(hopMHpOBaHHEIC B PE3YyJIbTaTEe U3YUCHUS TUCIUILINH/ IPAKTHK:

Bentuinsanus

l'azocHaOxxenue

KonnunnonnpoBanue Bo3ayxa U X0JI0/I0CHA0KEHHE 3/TaHUN

[lenTpanu3oBaHHOE TEIUIOCHAOKEHHE

I'eneparopsl Teruia

Oronnenne

TennomaccooOMeHHbIE POIIECCHI B TEIIIOBOM 000pyaoBanuu cuctem TI'B

Hacocbl, BEeHTHIISITOPBI U KOMITPECCOPBI B CUCTEMAX TEIUIOTa30CHAOKEHHU S U BEHTHIISALINN

Teopernueckne  OCHOBBI  TEIIOTEXHUKH  (TEXHMYECKass  TEpMOJAMHAMHUKA U
TEMI0MAacCOOOMEH)

3HaHus (yMEHUs, BIIAJICHUS), TTOJTYYCHHBIC TIPH U3YYCHUH JaHHOW JUCIMIUIMHBI OyIyT
HEOOXOUMBI JIJIsl U3YYCHHUSI AUCIUTLTIH/TIPAKTHK:

ABTOMATH3aLMS CUCTEM TEIIOTa30CHA0KCHUS U BEH THIISIIUU

BTopuunbie s3HEpreTHYECKUE PECYPCHI

Hcnonbs3oBanne HETPaAULIMOHHBIX HCTOYHUKOB SHEPT U

[ToaroToBka K MpoIeaype 3aliiThl U 3111 Ta BHITYCKHOW KBATH()UKALMOHHOM pabOThI

[ToaroroBka k caaye v cjaya rocyAapCTBEHHOT O 3K3aMeHa

[IpouzBoacTBEHHAS - MPEAAUIIIOMHAS IPAKTUKA

PerynmupoBanue pe:xuMoB pabOThI CUCTEM TEILTOTa30CHAOKEHUSI 1 BEHTUIISIITUN

TexHonmornu KIMMaTU3auy 30aHIN

CoBpeMeHHbIE CUCTEMbI KJIMMATU3AINH 31aHHUI

3 KomnereHuuu o0y4aromerocsi, popMupyemMbie B pe3yabTaTe 0CBOCHUS

AUCUMILIAHBI (MOAYJIS) M IVIAHUPYeEMble Pe3y/IbTaThl 00y4eHHs

B pesynbpTare OCBOSHHMS ITUCHHMIUIUHBI (MOAYIS) «DHEProcOEpeKeHHe B CHUCTEMaxX
TEIJIOTa30CHAOKEHNUS MW BEHTWISALNMM» OOYYaIONIMICS JIOJDKEH 00JaJaTh CISAYIOIMUMH
KOMITETECHIMSIMU:

KO,Z[ HHAUKATOpa I/IH,Z[I/IKaTOp JOCTHIXXCHUA KOMIICTCHIITM

[IK-3 Cnocoben pa3paboTaTh OTACIBbHBIC pa3eibl MPOEKTa OOCCIEUYCHHs] COOJIOICHUS
TpeOOBaHMI YHEPreTHUECKOi 2P (HEKTUBHOCTH 3AaHUN, CTPOCHUI M COOPYKESHHI

[IK-3.1 Ocy1iecTBiseT 4acCTUUHYIO pa3pabOTKy OTAEIBHBIX pa3ZesioB MPOEKTa, B
4acTH BBIOOPA ONTHUMAJIbHBIX MHXXEHEPHO-TEXHUYECKUX PEIICHUH C LENbI0
oOecriedeHns: COOTBETCTBUSL  3/1aHUM, CTPOGHUH U  COOPYKEHHM
TpeOOBAHUIAM DHEPreTUYECKOH 2 hEKTHBHOCTH

I1K-3.2

[1K-3.3




4. CTpyKTypa, 00bEM U coepRkaHne TUCHUIINHBI (MOIYJIS)
OO6mas TpyI0€MKOCTh AUCIUIUIMHBI COCTABISIET 3 3a4eTHBIX enuHull 108 akaa. 4acoB, B TOM

qUCJIC:

— KOHTaKTHas paboTa — 55,9 akaj. 4acoB:
— ayauTopHas — 54 akajl. 4acos;
— BHeayauTopHas — 1,9 akaza. yacoB

— caMocCTosITeNNbHAs paboTa — 52,1 aka. 4yacos;

®dopma aTTecTalluy - 3a4ET C OLEHKOM

AynuropHas 3 s
o | xonraxrHas pabota E 3 Dopma TEKyYIIEro
=
& B aKaJ. 4acax o Bun KOHTPOJIA
Pasnen/ Tema 3 (B axan. gacax) e y p Kon
S 3 ©|camMoCTOATENFHOM | yCIIeBaeMOCTH U
JACIUILTAHBI 5 [ . | KoMIeTeHH
@) g £ paboThI MIPOMEKYTOUHON
nab. | mpakT. | 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | QO &
1. 1. TpagunuoHHbIE u
HETPaANuIMOHHbIE MCTOYHUKH
sHepruu. OCHOBHBIE MEPCIIEKTUBBI
uX wucnomp3oBaHus. OCHOBHBIC
METO/Ibl SHEProcOepeKeHNSI.
1.1 TlepcnexkTuBbl pa3BUTHSL Nzyuenue
TPaJAULMOHHBIX HCTOYHHKOB KOHCIIEKTA JIEKIUI . T1K-3.1,
N N ®poHTaNBHBIN
TEIUIOBOM U 3IEKTPUUYECKOU 4 6 u I1K-3.2,
. orpoc.
SHEPTHUH. [TonsTe JIOTIOTHUTEIHHOU [IK-3.3
SHeprocOepexeHusl. JUTEPATypPhI
1.2 OcHOBHBIE TOJIOKEHHS 7
00 Nzyuenue
3HeprocOepeKeHU: UICTOPHS KOHCIIEKTA JIEKIIUI . [K-3.1,
N ®poHTaNBHBIN
Bompoca , JIEHCTByOIIas 4 2121 8 n T1IK-3.2,
. orpoc
HopMaTuBHas  6aza PO, JIOTIOJTHUTENBHOU I1K-3.3
OLICHKAa  [eJIECOO0OPa3HOCTH JUTEPaTypHI
MEpPONPUSTHSI.
Hroro no pazagery 8 221 | 14
2. 2. OcHOBHBIE NPUHIHUIIBI
co3laHus  dHeprocOeperarwnmx
cucreM TI'CB. OcHoBHbIE 3Tamnsl
cOepeKeHHUs TeIJIOBOH SHEPTUN
Nzyuenue
2.1 MOHATHE TEIJIOBBIX KOHCTICKTA JICK LA DponTanbHbI TK-3.1,
H;)Te b U UX CTPYKTypa 4 8 1 b oIpoc IIK-3.2,
P PYKIYP JIOTIOJTHUTEJIbHON p [K-3.3
7 JUTEPATypbl
N3yuenue
2.2 npuHUMIOBI  CO3JaHMA i .
SHEProcOeperaromx CUCTEM KOHCTICKTA JICKIIHH DpoHTAIBHBIN TK-3.1,
B HI:)BLIX I1)/1 CYLIECTBYIOIIMNX 2 2/ 6 1 b oIpoc IIK-3.2,
y Y JIOTIOJTHUTEJIbHON p [K-3.3
3AHUSX U COOPYKEHUSIX
JIUTEPATypbl
Uroro no pazpeny 6 2/11 | 14




3. 3. CHmXEHHue TemIonoTeph npu
TIPOU3BOJICTBE TEIUIOBOW SHEPIHH.
IToBbIeHHE 3¢ heKTHBHOCTH
HCIOJIb30BaHUS SHEPIHH,
MOJTy4aeMOW MPH CTOPaHMHU Ta3a U

yriis

Nzyuenne o
3.1 CHmXeHHEe TeIUIOBBIX KOHCIIEKTA JIEKIIUI (ponTa i [K-3.1,
MoTepsr MNpH MNpPOM3BOACTBE| 7 4 2 4,1 u Ompoc . . [IK-3.2,
N .. | UnauBuayanbHbiit
TEIUIOBOI DHEPTHUU JIOTIOJTHUTENBHON OKNAL. I1K-3.3
JUTEPATyPbI
Wroro no paspeny 4 2 4,1
4. 4. CHMKEHHE TEIUIOTIOTEPh MPH
TPaHCHOPTHUPOBKE TEIUIOBOI
SHEPrHU
4.1 CHwKeHHE TEIUIOBBIX Hsyaenne .| ®poHTaNBHBIHA
moTeps np KOHCIEKTA JICKIUI ompoc . I1K-3.1,
TPaHCIIOPTUPOBKE TEIUIOBOI 7 4 2/ 8 1 . | UanuBnayansHbII TK-3.2,
JIOTOIHHATEILHOMN IIK-3.3
SHEepruu JIOKJIaI.
JUTEPaTypHI
Hroro no pazaemy 4 2/11 8
5. 5. CHuxeHue TeIIonoTeph NpH
HOTpeOIeHNH TEINIOBOW YHEPTUU
N3zyuenue
KOHCIIEKTa JICKLUI
u
5.1 CHmwxeHHe TemIonoTeph nononauTenpHON [[IpoBepka u 3amuTa [IK-3.1,
npu NOTpeblieHUu TemIoBoi| 7 4 2/11 4 JIUTEPATYPBHL. PacyeTHOTO IK-3.2,
SHEPTUN Brimonnenune 3a1aHus [IK-3.3
WH/IMBUIYAJIHOT
0 PacyeTHOTO
3aJaHHUS.
Uroro no pazpeny 4 2/11 4
6. 6. Yrunuzanus BOP B cucremax
TEIUIONOTPEeOIeHUS] U BEHTHIISLMU
31aHUH
Nzyuenne
KOHCIIEKTa JIEKLUH
u IIpoBepka u 3amura
6.1 VYrummszammas BDP B JOTOIHATENLHOM pacdeTHoro T1K-3.1,
cucTeMax TerulonorpediaeHus| 7 4 421 4 JIUTEPATYPBHL. 3aganus Ne2. IK-3.2,
Y BEHTWISALUHN 30aHUI Brimonnenune WnnuBuayanbHbIi [IK-3.3
WH/IMBUYAJIHOT JIOKJIaI.
0 PacYeTHOTO
3aanus Ne2.
Uroro no pazmeny 4 421 4
7. 7. Tloacuer 3¢hdexTHBHOCTH
sHeprocOeperaumx
MEPOTPHUITHN
Nzyuenne
KOHCIIEKTa JIEKIIUH
u
7.1 Toacuer > deKTuBHOCTH JIOTIOJHUTENBHOMN | IpOBEpKA U 3aluTa I1K-3.1,
3HeprocOeperarmx 7 6 4/11 4 JIUTEPATYpPHI. pacdeTHoro [IK-3.2,
MEpONPUATHI Brimonnenue 3ananus Ne3. [1K-3.3
UHIVBHAYAIBHOT
0 PacYeTHOTO
3amanus Ne3.
Uroro no pazpeny 6 4/11 4
HUroro 3a cemectp 36 18/81 | 52,1 330
Wroro no pucuuninune 36 18/81 | 52,1 3a4eT C OLEHKOI




S O6pa3oBare/ibHbIe TEXHOJIOTUH

Peanu3anus KOMIETEHTHOCTHOT'O MOJIX0/1a MPEyCMaTPUBAET UCIIOJIb30BAHNUE B yUeOHOM
MPOIECCe AaKTUBHBIX W WHTEPAKTHUBHBIX (OpPM TMPOBENCHUS 3aHATHA B COYCTAHHH C
BHEAYJIUTOPHON paboTO# C 1enbio (GOPMHUPOBAHMS M Pa3BUTHS NMPO(PECCHOHATBHBIX HABHIKOB
oOyJaromuxcs.

[Ipu oOydeHMHM CTYACHTOB IUCHUIUIMHE <«JHeprocoepexxenne B cucrtemax TI'CB»
CJIETyeT OCYIIECTBIATH CIEIYIONINE 00pa30BaTeIbHbIC TEXHOIOTHU:

1. TpagunuoHHble OOpa30BaTENbHBIE TEXHOJIOTUH OPHUEHTUPYIOTCS Ha OpraHU3alUIo
00pa30BaTeNLHOTO  MpOIecca, MPEANONAralonlyl0 MPsAMYH0  TPAHCIALUIO 3HAHUKA  OT
npenojaBa-Teis K CTYACHTY (MPEUMYIECTBEHHO Ha OCHOBE OOBACHUTENbHO-MILIIOCTPATHBHBIX
METOJIOB OOY4EHHUS).

®opMbI yUeOHBIX 3aHATHH C UCTIOJIb30BAaHUEM TPATUITMOHHBIX TEXHOJIOTHI:

NudopmanmnonHas JeKius — [OCIEIOBATeIbHOEC  W3JIOKEHUE MaTepuana B
JTUCIUIIMHAP-HOM JIOTHKE, OCYIIECTBISIEMOE IMPEUMYLIECTBEHHO BepOaNbHBIMH CpEICTBAMU
(MOHOJIOT MpeMno-aaBaTes).

[IpakTHueckoe 3aHSATHE, TOCBSIIEHHOE OCBOEGHUIO KOHKPETHBIX YMEHHUN U HaBBIKOB IO
PEAJIOKEHHOMY aJITOPUTMY.

2. VlHTepakTHUBHbBIE TEXHOJOTMHM — OpraHu3aius oOpa3oBaTeNbHOTO Ipoliecca, KOTopas
MPEAIoNaracT aKTUBHOE U HEJTMHEWMHOE B3aUMOJIEHMCTBUE BCEX YUACTHUKOB, TIOCTHKEHUE HA DTOU
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3ysbTaTa.

3.  HudopmannoHHO-KOMMYHHKAIIMOHHBIE  O0pa3oBaTelIbHbIE  TEXHOJIOTHH  —
OpraHu-3aiusi 00pa3oBaTeIbHOIO MPoliecca, OCHOBaHHAs Ha MPUMEHEHUH CIEeIMaTU3UPOBAHHBIX
MPO-TPAMMHBIX CPEJl K TEXHUIECKUX CPEACTB PabOTHI ¢ HHPOPMAITHEH.

@opmbl y4eOHBIX 3aHSITHH C HMCIOIb30BAHHEM HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanuszanusi — HW3JI0KEHHUE COJEPKAHUS COMPOBOXKIACTCS Ipe3eHTalei
(me-MoHcTpanuel yd4eOHBIX MaTepUANIOB, MPEACTABICHHBIX B PAa3IUYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WIUTFOCTPATUBHBIX, TpaUuecKux, ayJuo- U BUACOMATEPUATIOB).

6 YueOHO-MeTOANMYECKOE 0O0ecTiedeHHe CAMOCTOSITeIbHOM padoThl 00y4arouXxcst
[IpencraBneHo B mpuaoxeHuu 1.

7 OneHOYHbBIE CPeICTBA VISl IPOBEAEeHUs MPOMEKYTOYHOH ATTeCTALUMN
IIpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqMYeCcKOE M HH(POPMALTMOHHOE O0ecreYeHHe JUCIUIIJIMHBI (MOTYJIs1)
a) OcHoBHas JIUTEpaTypa:

1. byxapkun, E. H. DHeprocOeperaronyie TEXHOIOTUN ISl CUCTEM TEIUIOCHAOKEHUS :
yuebnoe mnocobue / E. H. byxapkun, M. I'. Jlageiruues, JI. I'. CrapxoBa ; MITVY. -
Marnautoropck, 2014. - 343 c¢. : wn, r1pad., cxemp, Tabm. - URL:
https://magtu.informsystema.ru/uploader/fileUpload Tname=793.pdf&show=dcatalogues/1/11156
16/793.pdf&view=true (mata oopamenus: 25.09.2020). - MakpooOBbEKT. - TEKCT : 3EKTPOHHBIH. -
ISBN 978-5-9967-0454-5. - ImeeTcs nneyaTHbII aHAJIOT.

2. IlporaceBnu, A. M. DHeprocOepekeHHe B CHCTEMaX TEIJIOra30CHAOKEHMUS,
BEHTWISIIUM U KOHAMLIMOHUPOBaHUS Bo3ayxa : yue0. mocobue / A.M. IlporaceBud. - MuHCK :
HoBoe 3nanme ; MockBa : MHOPA-M, 2019. — 286 c.: un. — (Beicuiee oOpa3oBaHue:
bakanaspuar). - ISBN 978-5-16-005515-2. - Tekcr : oanekrponHbii. - URL:
https://znanium.com/catalog/product/1013521 (nata obpamenus: 14.09.2020). — Pexxum goctymna:
T10 TIOATIHCKE.



3. Kysmmnos HO.f., DHeprocOepexkeHne B cucTeMe OOecCTeueHuss MHUKPOKIMMAaTa 3AaHuid /
Kysmmnos 10 4. - M Uznparenscteo ACB, 2010. - 320 c. - ISBN 978-5-93093-760 - TeKCT
anektponHsli  // OBC "KoHcynpTaHT  cryzaeHTta" : [caiiT]. -  URL

https://www.studentlibrary.ru/book/ISBN978593093760.html (nata o6pamenus: 30.09. 2020)
Pexxum gocryna : o moAIucKe.

0) JlonostHUTEIbHAS JINTEpPaTypa:

1. Crapkona, JI.I'. DHeprocbepexenue B cucremMax TI'CB : yue6HOE mocobwme / JI. T
CrapkoBa ; Marauroropckuii roc. rexundeckuii yH-T uM. I'.J1. Hocosa. — Maruurtoropck: MI'TY
uM. [.1. Hocoga, 2005. — 57 c.:un.: - TekcT: HenmocpeICTBEHHBIN

2. Camapun O.[[., Temnopusuka. IHeprocOepexenue. IDHeprodhdeKTUBHOCTDH
Monorpapus / Camapun O.J[. - M. : UzmarensctBo ACB, 2014. - 296 c. - ISBN
978-5-93093-665-0 - Tekcr : anexkrponHsblil // ObC "Koncynbrant crynenta” : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930936650.html (nara obpamenus: 30.09.2020). -
Pexxum gocryna : o moAIucKe.

3. Epemxun A.M., DxoHomudeckas 3(p(HEKTUBHOCTh SHEPrOCOEPEKECHHs] B CHCTEMax
OTOIUICHHSI, BEHTHJISIIMK U KOHAWIIMOHUPOBAHMS BO3ayxa : YdeOHoe nocobue / A.M.EpemkuH,
T.N.Koponesa, I'.B.lanmnun u ap. - M. : MzmarensctBo ACB, 2008. - 184 c. - ISBN
978-5-93093-540-0 - Tekcr : anexkrponHslil // ObC "Koncynbrant crynenta” : [caiir]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930935400.html (nata obpamenus: 30.09.2020). -
Pexxum gocryna : o moAImucKe.

4. Kokopun O.5., DuHeprocOepekeHHE€ B CHCTEMax OTOIUICHUS, BEHTHJISAINH,
koHuuuonupoBanus : Hayunoe nzganue / Kokopun O.41. - M. : U3natensctBo ACB, 2013. - 256
c. - ISBN 978-5-93093-922-4 - Texcrt : anexktponHsiii // ObC "KoncynpranT crynenrta” : [caift]. -
URL : https://www.studentlibrary.ru/book/ISBN9785930939224.html (nmata oOpameHus:
30.09.2020). - Pexxum toctyna : mo moarnucke.

B) MeToauyeckne yKazaHus:

1.Mopesa, 0. A. Mcnonb3zoBaHue HETPAAULIMOHHBIX UCTOYHUKOB PHEPIHMHM B CUCTEMAxX
TEIJIOTa30CHA0KEHUS ¥ BEHTWJISIIMU : ydeOHO-MeToanmdeckoe nocodue / 0. A. Mopesa, JI. T'.
Crapkosa, JI. 1. KopotkoBa ; MI'TY. - Marauroropck : MI'TY, 2017. - 74 c. : un., Tabm. -
URL:https://magtu.informsystema.ru/uploader/fileUpload 7name=3451.pdf&show=dcatalogues/1
/1514275/3451.pdf&view=true (mara oOpamenusi: 14.05.2020). - MakpooOsekT. - Teker :
3JIEKTPOHHBIN. - IMeeTcs nmeyaTHbINA aHaJIoT.

2. MopeBa, 0. A. HerpaauumoHHblE MCTOYHHMKH SHEPIUU @ Y4eOHO-METOINYECKOE
nocobue / FO. A. Mopesa, JI. I'. Crapkosa, JI. . Kopotkosa ; MI'TY. - Marautoropck : MI'TV,
2016. - 1 onektpon. ont. auck (CD-ROM). - 3arm. ¢ turyn. 3kpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload Tname=2773.pdf&show=dcatalogues/1/1132
902/2773.pdf&view=true (mara oOpamenus: 14.05.2020). - Maxkpooobekr. - Tekcr
3JIEKTPOHHBIN. - CBeieHus noctynHbl Takke Ha CD-ROM.

r) [IporpammHoe o6ecnneuenue u UHTepHeT-pecypcebl:



IIporpammHoe o6ecneuenne

Haumenosanue I1O

No norosopa

CpoK neicTBUS JTUIEH3UU

MS Windows 7
Professional (mys
KJIACCOB)

J-1227-18 or 08.10.2018

11.10.2021

MS Oftice 2007
Professional

Ne 135 o1 17.09.2007

OecCpovYHO

7Zip

cB000JIHO pacnpoctpansemoe [10

0OCCCPOYHO

MS Office Project
Prof 2010(mms
KJIACCOB)

A-1227-18 or 08.10.2018

11.10.2021

MS Office Project
Prof 2007 (mis
KJIACCOB)

A-1227-18 or 08.10.2018

11.10.2021

Autodesk AutoCad
Civil 3D 2011
Master Suite

K-526-110122.11.2011

OeccpouHo

Autodesk AutoCad
2011 Master Suite

K-526-110122.11.2011

OeccpovYHO

Autodesk AutoCad
Electrical 2011
Master Suite

K-526-110122.11.2011

OeccpovYHO

Autodesk AutoCad
Mechanical 2011
Master Suite

K-526-110122.11.2011

OeccpouHo

Autodesk Revit
Architecture 2011
Master Suite

K-526-110122.11.2011

OeccpouHo




Autodesk Revit

MEP 2011 K-526-110122.11.2011 O6eccpouHo
Master Suite

ACKOH

Komnac 3D 5.16 1-261-17 ot 16.03.2017 OecCpovYHO
Adobe Reader [cBoOOgHO pacmpocTpaHsieMoe 0OCCCPOYHO
Bpayzep CBOOOJIHO pacHpOCTpaHsIEMOe

Mozilla Firefox |I10 beccpotno
FAR Manager [cBoOOAHO pacmpocTpaHsieMoe 0OCCCPOYHO

IIpodeccnonanbHbie 6a3bl JAHHBIX U HH(

DOPMAITMOHHBIC CTIIPABOYHBIC CUCTEMbI

Hassanue xypca

CchlIKa

HanmonanpHas
WH(pOpPMAITMOHHO-aHAJIMTUYECKAsE CUCTEMA
Poccuiickuii  MHJEKC HAay4YHOTO IIMTHPOBAHUS

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

[Touckosas cucrema Axkanemust Google (Google
Scholar)

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

Nudopmanmonnas cuctema - EnuHOEe OKHO
JIOCTYTIa K HH(GOPMAIIMOHHBIM pecypcam

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

Poccuiickass T'ocymapctBenHass OuOimoreka.
Karanoru

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

DnekTpoHHbIe pecypcbl oubmroreku MI'TY um.
I'.1. Hocoa

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

MexayHapoHas HayKOMETpUYeCKast
pedepaTuBHas U TIOTHOTEKCTOBast 0a3a MaHHBIX
Hay4HBIX n3gannii «Web of science»

http://webofscience.com

MexyHapoaHas pedepatuBHast u
MOJIHOTEKCTOBAsl _ CcIipaBoyHas 0asza  JaHHBIX

http://scopus.com

MexnyHapoaHas Oaza MOJIHOTEKCTOBBIX
»KypHaJIoB Springer Journals

http://link.springer.com/

Mexaynapoanas KOJIJICKITHSI Hay4YHBIX
MPOTOKOJIOB MO PA3IUYHBIM OTPacasIM 3HAHUU

http://www.springerprotocols.com/

MexyHaponHas 0a3a HaydyHBIX MaTEpPHAIIOB B
o0sacti  (HU3UYECKUX HAYK W WHKWHHPUHTA

http://materials.springer.com/

MexayHapoaHast 6a3a CIpaBOYHbIX U3aHUHN 110
BCEM OTpacisaM 3HaHui SpringerReference

http://www.springer.com/references

9 MaTepuajibHO-TEXHHYECKOE 00ecIeyeH

He TUCHUTIIHHBI (MO/TYJIA)

MarepuanbHO-TEXHHUECKOE 00eCIeYeHUE AUCHUIUINHBI BKIIIOUAET:
Tun u HazBanue aynutopun OcHalleHHUE ayJUTOPUU




Tun u Ha3Banue aynquTopuu OCHAIICHUE Ay AUTOPHH

JlekunonHnas aygutopuss - MynbTUMEAMNHBIE CpPEICTBA XPAaHEHUs, MEpeAadyd U
npencTaBieHuss wHQOpManMKM (MHTEPAKTHBHAS JOCKAa B KOMIUIEKTE C TIPOEKTOPOM |
KOMIIBIOTEPOM)

Aymutopust A7 TPAKTUYECKUX 3aHATUH- JIeMOHCTpallMOHHBIE CTEHIBI, IJIAKATHI,
HarJsiHbIE TOCOOUS, KaTaJoru U aTjachl 10 TeMaM

Ayauropun IS CaMOCTOSITENIbHOM pabOThl: KOMIBIOTEPHBIE KIIACCHI; YUTAIIBHBIE 3aJIbl
oubmmoteku -IlepconanbHupie KoMIbIOTEpHl ¢ TaketoM MS Office, Beixogom B MHTEpHET 1 €
JIOCTYTIOM B AJICKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

Aynuropus Ui TPYNNOBBIX WHIUBUAYAIbHBIX KOHCYJbTAllUM, TEKYIIEr0 KOHTPOJS U
MPOMEKYTOUHOM aTTecTaluu- J[eMOHCTpallMOHHBIE CTeH/ b, TUIAKATHI, HATJISTHBIE TOCOOMS

[Tomemenuss ayis  XpaHeHHS ©  NPOPUIAKTHYECKOTO OOCTYy)KMBaHUS y4eOHOTO
obopynoBanus -Crenaxu, mradbl, THCTPYMEHTHI JJ1s1 00CTY)KMBaHUs y4eOHOTro 000py10BaHUs



IIpunoxenne 1

Y4eOHO-MeTOMMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PA00ThI 00y4al0IIUXCH

[IpuMmepHast CTpYKTypa U COIepKaHKe pa3iena:

[To muciuminne «JHeprocoepexenne B cucremax TI'CB» npenycMoTpeHa ayauTopHas u
BHEAYJIUTOPHAs CaMOCTOsITEIbHAsI paboTa 00yJaronuxcs.
AynuropHas caMOoCTOsITeNIbHAsE paboTa CTY/I€HTOB IPEANOoJaraeT peleHne NpakTUYeCKuX 3a1a4

Ha NPaKTUYCCKUX 3aHATHAX.

IIpumepHbIe ayniuTOpHBIE NpakTHYecKkue padoTsl (AIIP):

AIIP Nel «CocraBjieHHe cXeMbl YTHIN3ALNHU TeIJIOTHI BBITSAKHOI0 BO31yXa €
HCNOJb30BAHMEM  PeKYNepaTHBHOIO TeNJ000MeHHHKa». ONpeaenTh MECTO YCTAaHOBKH U
OCHOBHBIC MMapaMETpPbl IOTOKOB BO3AYyXa , BXOAAIINUX B TCHHOOGMCHHHK, COTJIaCHO
WHIUBUIyAIbHOTO 3aaHus. OnpenenuTs KodGPuiueHT TepMoauHaMuueckon 3 PpexTuBHOCTH
TErI000MEHHUKA .

AIIP Ne2 «PacueTt 3x0HOMHYecKOro 3(pexTa HCnoab30BaHUS TENJI000MEHHUKA»
OnpenenuTb KOJTUYECTBO TEIJIOTHl YTHIIM3UPOBAHHOM B TEIIIO0OMEHHUKE, PACCUNTATD
HKOHOMHUECKUH 3((HEKT YTHIIN3ALUY . OTIPEICTIUTh CPOK OKYIIaeMOCTH MEPOIIPHSTHUSI.

B nauane nzydeHus TUCIUILIMHBI IPEMOAABATENb MPEIaraeT 00y4aonuMcs TeEMY
pacuetHo-rpadudeckoit padots! (PI'PNel; PI'PNe2) ¢ mpunaraeMbIM nepeyHeM HHIUBUAYATbHBIX
3aJaHui 11 BEIOOpa UCXOAHBIX JaHHBIX. COBNaiIeHNE WHANBHYaTbHbBIX 3aaHUN K
pacyeTHO-rpagudIecKoit paboTe y CTYJACHTOB OJJHOM y4EeOHOM IPYIITBI HE JOMYCKAETCS.

[Tocne BIOOpa TEMBI U 3aJaHUS K pacyeTHO-Tpaduieckol paboTe mpemnogaBaTeslb PEKOMEHYeT
MEPCUCHDb JIMTCPATYPHhI AJId €C BBIITOJIHCHU. BaxHbIM ABISETCI HCOJIB30BAHUE
WH(POPMAIMOHHBIX HCTOYHUKOB, 8 HIMEHHO CUCTEMBI «IHTEpHET», YTO AaCT BO3MOXKHOCTb
obyJaronuMcs 0oJiee akTyaabHO 00paboTaTh MaTepual 1Mo BEIOPAaHHOW UM TEME.

B nporiecce BeImonHeHUsT  pacyeTHO-rpadudeckoil paboTsl 00yJarouiics JomKeH pa3zodparbes
B TEOPETUYECKUX BOIIPOCAX N30PAaHHOM TEMbI, CAMOCTOATEIIFHO POAHATM3HPOBATh
NpaKTHYECKUH MaTepual, pa3oopars 1 000CHOBATh MPAKTUUECKHE MPEIT0KEHHS.

[TpenogaBarens, MpoBEpUB pabOTy, MOKET BO3BPATUTH €€ I JOPAOOTKHU BMECTE C
NUCHbMEHHBIMU 3aMeyaHusIMU. CTYIEHT JOJIKEH YCTPAHUTh MOJyYeHHBIE 3aMEeYaHus B
YCTaHOBJIEHHBIN CPOK, IOCTIE Yero paboTa OKOHYATEIbHO OLICHUBAETCS.



[puno:xenue 2
OneHouHbIE CPeACTBA /ISl IPOBeeHHsl IPOMEKYTOYHOM aTTecTalun

Kon
NupukaTop 10cTH:KEHUS
HHIUKATO OueHoYHbIE CpeICTBA
KOMIIETeHIIN T
pa
MK - 3 CriocobeH pa3paboTaTh OTAC/IbHBIC Pa3aeibl IPOSKTa 00ecedeHs COOII0AeHUs TpeOOBaHUH

sHepreTHieckor 3 HEeKTUBHOCTH 3JaHNH, CTPOCHUI U COOPYKEHUI

I1K-3.1:

OcymiecTBisieT YaCTHUYHYIO
pa3paboTKy OTIENbHBIX pa3fesioB
MpoeKTa, B  YacTH  BBIOOpA
ONTUMAJTBHBIX
HMHKXCHEPHO-TEXHUYECKHX
pelieHuil ¢ TeNpi0 o0ecIeYeHMs
COOTBETCTBUSI 3[IaHUN, CTPOCHUU
U COOPYKCHHHA TpeOOBaHUIM
JHEepreTHYecKoi A3((HEeKTUBHOCTH.

Hepeqeﬂb KOHTPOJBbHBIX BOIIPOCOB 1Jifl ITIOATOTOBKH K

Neowm

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

3a4eTy

TpaaullMOHHbIE HMCTOYHMKH TEIUIOBOW 3Hepruu. Hx
COCTOSIHHE B HACTOSIIEE BpPEMsI U IEPCHEKTHBBI MX
UCIIOJIb30BaHUSI.

OcHoBHBIE TEPMOAMHAMUYECKIIE MOKa3aTeNn
3¢ PEeKTUBHOCTU pabOTHI TEIIOBBIX YTHIIN3AaTHPOB.
Hetpaaumnmonnsie HCTOYHUKU TEIIOBOU SHEPTHUU.
YTunuzaropsl Tera c MIPOMEKYTOYHBIM
TETUIOHOCHUTEIEM c TEII000MEHHUKAMHU
PEKyIepaTUBHOTO TUIIA.

OcCHOBHBIE CTIOCOOBI TETTOBOH 3aIINUTHI 31aHUH.
PerenepaTBHBIC YTHIIM3ATOPHI TETLIA.

[ToBeimenne  3(G(HEKTUBHOCTH TEIUIOBOW  3alllUThI
3/IaHUM 3a CUET KOHCTPYKIMNA HAPY>KHBIX CTEH.
TemnoTexHuYeCKUit pacuer peKynepaTUBHbBIX
YTHUIU3aTOPOB.

[ToBeimenne  3((HEKTUBHOCTH TEIUIOBOW 3alllUThI
371aHUM 32 CUET KOHCTPYKIIMKA OKOH U JIBEPEHl.

[InactuHYaTHIE BO3TyXOBO3TyIITHEIC
TeroyTwin3aTopbl. KOHCTpyKuMM ¥ OCHOBHBIC
CBOIiCTBA.

[ToBeimeHre 3G (HEKTUBHOCTH SHEPTOCOESPSIKEHUS 3a
cyeT coBepiieHcTBoBaHus cuctem TI'CB.
TemnoBsie HaCOCHI. O6mme
Knaccuduxkarus.

Yrumuzanusa TemnoBoi sHeprun oT BOP. OcHoBHBIE
nousaTHs. O0IMe NPUHIMITEI pabOThHI U KIacCupUKaIHs
anmaparoB yTHIH3alUH TEIIA.

IIOJIOKCHUA.

[ToBbimienre >(pGHeKTUBHOCTH PadOThl  TEILIOBOIO
HACoca C MOMOIIBIO Ta30BhIX JBUTATEIICH.

OCHOBHBIE  TEXHUKO-DKOHOMHUYECKHUE  IIOKa3aTelu
3 PeKTUBHOCTH pabOTH yTHIN3aTOPOB TETIOTHI.
OcHOBHEBIE HEIOCTATKH u JIOCTOMHCTBA
KOMIIPECCUOHHBIX TEIUIOBBIX HAcOCOB. Mepsl 10
0opr0e C HeMOCTaTKAMH.

PexynepatuBHBIE yTHIH3aTOPHI  TEIUIOTHL.  OOmme
TIOJIOKEHUSL. XapakTepucTHKa mporiecca
PEKYIepaTHBHOTO TETIIO0OMEHA.

YTunuzatopsl Tera c MPOMEKYTOUHBIM
TETUIOHOCUTEJIEM C TEIUIOOOMEHHUKAMH W3 TEIUIOBBIX
TPYOOK.

TpyOuaTsle peKynepaTUBHbBIC TETUIOOOMEHHHUKH.

OcHOBHBIC OJICMCHTHI TCIIMOCUCTEMBI:
TCIIMOMPUCMHUKHU U aKKYMYJIATOPHI.
COBpeMeHHI)Ie YCTaHOBKH (¢ mI1aCTUHYaThIMHU

BO3YXOBO3IYITHBIMHU TEIJIOYTHIN3ATOPAMH.




22. YTUnm3atopsl TEILIOTHI c IIPOMEKYTOYHBIM
terutoHocuTeneM. OOIIe MOT0KEHHS.

23. Onpenenenue kod(durenta TeIionepeaadn
PEKYyIEepaTUBHOTO TEINTIOOOMEHHHKA.

24. OOme TONOKEHHSI TI0 HCIIOJIB30BAHUIO DHEPTHH
COJTHEYHOM pajuaIuu.

25. KomnpeccuoHHble  TEIUIOBBIE  HAacochl.  [IpuHnum
JICHCTBYSI 1 OCHOBHBIC CXEMBI TPUMCHCHUSI.

26. CucTeMbl BO3AYITHOTO COJTHEYHOTO OTOIUICHHS.

27. YTunmzatopsl Tera c IPOMEKYTOYHBIM
TEIJIOHOCHUTENIEM C TEIIOOOMEHHUKAMH KOHTAKTHOTO
THIIA.

28. CucremMbl JKHAIAKOCTHOTO COJHEYHOTO OTOIUICHUS U
rOpsIYETO BOJOCHAOKEHHSI.

29. CHmXEeHHNE TeIUIOTIOTePh MPU MIPOU3BOJICTBE TEIIIIOBOM
SHEPTHUH C TOMOIIBIO Ta3000pa3HOTO TOILIHBA.

30. CHuXEeHHE TEMIONOTePh NPU MPOU3BOJCTBE TEIIOBOU
9HEPTUU C TOMOIIBIO TBEPAOTO TOITUBA.

31. CHmWKeHHEe TeIUIONOTEPh MPU TPAHCIIOPTE TEIUIOBOM

SHEPIHU.

32. CHmwKeHHEe TEIIONOTEPh NPH MOTPEOICHUH TETIIOBOH

SHEPTHUH B 3IaHUAX.

33. OCHOBHBIE TIOJOKCHHUS TIPOTPAMMBI MOJICPHHU3AITUN

TEIUTOBBIX ITYHKTOB 3aHUH.

HOpHI[OK NMpoBECACHUA HpOMe)KyTO'-IHOﬁ aTTeCTalluy, NMOKa3aTe/iu U KPUTCPUH OICHUBAHUSA

IIpomexxyTodHas aTTecTanus o0 AUCIHUIUINHE «DHeprocoepekenne B cucremax TI'CB» Bkiouaer
TEOPETHUYECKUE BOIPOCHI, TO3BOJSIONINE OICHUTh YPOBEHb YCBOCHHS OOYUYAIONIUMECS 3HAHWUH, U
MIPAKTHYECKUE 3a/IaHUs, BBISBISIFOIINE CTEIIEHb C(DOPMUPOBAHHOCTA YMEHHUH U BIIAJICHHIA, IIPOBOJUTCS B
(hopMe 3ayeTa ¢ OLECHKOA.

Iloxa3aTenu u KPUTECPUHU OLICHUBAHUSA 3a4eTa:

— Ha OIICHKY «OTIUIHO» (5 OAITIOB) — 00y4JaIOIMUNCS IEMOHCTPUPYET BEICOKHH YPOBEHB
c(hOpMHUPOBAHHOCTH KOMITCTEHIIHIA, BCECTOPOHHEE, CUCTEMAaTHIECKOE U IITyOOKOE 3HAHHE YI4eOHOTO
Marepuaia, CBOOOHO BBITONHIET MPAKTUYECKUE 3aJ[aHus1, CBOOOTHO ONIEpUPYET 3HAHUSAMH, YMEHUSIMH,
MPUMEHSICT X B CUTYAIIHMSIX TIOBBIIIICHHOM CIIOKHOCTH.

— Ha OIICHKY «XOPOIII0» (4 6aia) — 00yJaroIuicss AEMOHCTPUPYET CPEIHUI YPOBEHD CHOPMUPOBAHHOCTH
KOMIICTCHIINH: OCHOBHBIE 3HAHWSI, yMEHHUSI OCBOEHBI, HO JOMTyCKAIOTCS HE3HAYUTEIbHBIC OITHOKH,
HETOYHOCTH, 3aTPYIHEHHS TIPU aHATUTHYECKUX OTepaIHsX, IepeHOce 3HAHUI U YMEHUH Ha HOBBIC,
HECTAaHJIAPTHBIC CUTYAIUH.

— Ha OIICHKY «yIOBJICTBOPUTEIHHO» (3 Oaia) — 00ydJaroImuiics IEMOHCTPUPYET MTOPOTOBBIN YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIIWIA: B X0OJI¢ KOHTPOJIBHBIX MEPONPHUSATHI TOMYCKAIOTCS OLTHOKH,
NPOSIBIISIETCS OTCYTCTBHE OTACIHHBIX 3HAHUH, YMEHUI, HABBIKOB, 00YJaIOIUICS UCTILITHIBACT
3HAYHUTENLHBIC 3aTPYHECHUS MIPH OTIEPUPOBAHIH 3HAHUSAMU M YMEHHSMH TPH UX MEPEHOCE HA HOBBIC
CUTYaIUH.

— Ha OILIEHKY «HEYIOBJIETBOPUTEIbHO» (2 Oana) — oOydaromuiics AeMOHCTpupyeT 3HaHus He 6onee 20%
TEOPETUUECKOT0 MaTepHaa, I0MyCKaeT CYIlECTBEHHbIE OIINOKH, HE MOKET MOKa3aTh HHTEIUIEKTyaJIbHbIC
HaBBIKU PELIEHUs [IPOCTHIX 3a/ad.



— Ha OIICHKY «HEYIOBICTBOPUTEILHO» (1 Oaimt) — 00yJaromnuiicss He MOXKET IMOKa3aTh 3HAHHUS Ha YPOBHE
BOCITPOU3BE/ICHUS U OOBSICHEHUSI UHPOPMAIHH, HE MOXKET MTOKA3aTh HHTEIUICKTYalbHbIC HABBIKU PEIICHUS
MPOCTHIX 3a/1ay.



