MUHUCTEPCTBO HAYKHU 1 BBICIIEI'O OBPA3OBAHMNA
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PaBouasi TporpaMMa COCTaBJICHa Ha OCHOBE @®I'OC BO - 6akanaBpuar 1o HarnpasJICHHIO
noarorosku 08.03.01 CTporTebCTBO (TPHKa3 MunoGpHayku Poccun oT 31.05.2017 r. Ne 481)

PaGouas IporpaMMa paccMOTpeHa i 0100peHa Ha 3ace/laHiH kadenps! YpOAHUCTHKHA 1

WHYKEHEPHBIX CHCTEM
24.01.2023, mporoxon Ne 5 M
3as. kadenpon 77 M.M. CypoB1oB
PaGouast mporpaMma 0100peHa Meromugeckoif komuceneit MCAnU
02.02.2023 r. mpotokos Ne 4 2
INpencenarers % __—_O.C.Jloryrosa

7/

PaGouas iporpamMma CoCcTaB/IicHa:
CT. TIpernoaBaresb Kageaper YulC 4 gﬁ% E.B. ba3anosa
7

PereH3€eHT:
ucronauTensHel upektop OO0 "METAM, KaH. TEXH. HAyK :%r I'.A. [TaBnoBa

l



Pabouas mporpamma cocraiena Ha ocHoBe @I'OC BO - GakanaBpuat 1o HarpaBJIeHHIO
noarotosku 08.03.01 CrpoutenscrBo (mpukas Munoopraayku Poccun ot 31.05.2017 r. Ne 481)

Pabouas mporpamma paccMoTpeHa u oo0peHa Ha 3acenanuu Kadeapsl YpOaHUCTUKU U
WH)XCHEPHBIX CUCTEM
24.01.2023, mporokoin Ne 5
3aB. kadenapoit M.M. CypoB11ioB

PaGouas nporpamma ogobpena merogudeckoi komuccuer UCAull
02.02.2023 r. mpotokoma Ne 4

IIpencenarens O.C. JloryHoBa
Pabouas mporpamma cocraBieHa:
cT. ipenoaBareinb kadeaps YullC, bazanoBa E.B.
Penensenrt:
UCTIONMHUTENbHBIA ~ nupektrop OO0  "METAM" |, kaHa.  TEeXH.  Hayk

[TaBnoBaI'.A.




JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanuszanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAaHUCTHUKU M WHXCHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBLIOB

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.ijypOBHOB

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
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 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

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




1 Iles1u ocBOEHUS TN CUMILTHHBI (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  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS AUCIUTLINH/ IPAKTHK:

Bentninsanus

l"azocnabxenue

KonaunuonupoBaHue Bo3lyxa U X0J1040CHA0KEHNE 31aH1H

LlenTpanu3oBaHHOE TETIOCHAOKEHHE

I'eneparopsl Temia

Otomnnenue

TeromaccooOMeHHBIE TIPOIIECCHI B TETIOBOM 000pynoBanuu cuctem TI'B

Hacocsl, BEeHTHIIATOPBI U KOMITPECCOPBI B CHCTEMaX TEII0ra30CHA0KEeHNs U BEeHTUIISLIUU

Teopernyeckne  OCHOBBI  TEIUIOTEXHUKH  (TEXHHYECKass  TEpMOJAMHAMHUKA U
TEIJIOMaccoOOMEH )

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHU 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 ¥ 3al1MTa BEITYCKHON KBATHM(PUKAITMOHHOHN paboThl

[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 BEHTWIILMW» OOydaroluiics Jo/bKeH o0nagaTh —CclelyroluMu
KOMIETEHIMSIMHU:

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

[TK-3 Crioco0OeH BHIMOJHUTH PacdeThl, HEOOXOIMMBIE TIPU MPOCKTUPOBAHUH MEPOIIPHUITHHN IO
o0ecreyeHnIo coOIIIoIeHUs TpeOOBaHUM YHEPTeTHUECKON FPPEKTUBHOCTH 3JaHUN, CTPOCHUN U
COOPYKEHUH

[K-3.1 Beimonnser pacuersl B 4acTH BbIOOpA ONTUMAJIBHBIX
WH)XEHEPHO-TeXHUYECKUX PEIICHUH C Lelbl0 00ecreyeHusi COOTBETCTBUS
3laHuM, CTPOEHUH U COOpYKEHUH TpeOOBaHUSAM SHEPreTH4YEeCKOn
b beKTUBHOCTH




4. CTpyKTypa, 00b€éM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 56,75 aka. 4acos:
— ayJUuTOpHAs — 95 aKaJl. 4acos;

— BHeaynuTopHas — 1,75 akaj. 4acos;

— caMocTosTenbHas pabora — 51,25 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTecTaluy - 3a4ET C OUEHKOMN

AynuropHas g
o | xonTaxTHas pabota E 3 ®dopma TeKyILero
=
5 B aKaJ. Jyacax 3} By KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) == A y p Kon
S 3 © | caMocTOATENBHOM | ycrIeBaeMOCTH U
JACUIHTLIAHBL 5 [ . | xomneTenun
O g £ padoThI TIPOMEKYTOYHOM
nma0. | mpakr. | 3 Q@
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | QO =
1. 1. TpaauuuoHHbIE u
HETpaJUIMOHHbIC HCTOYHUKHA
sHeprud. OCHOBHBIE MEPCIEKTHUBEI
ux wucrnonb3oBanusa. OCHOBHBEIE
METOBI SHEPrOCOepeKEeHNUSI.
1.1 TlepcrieKTHBBI pa3BHTHUS Nzyuenue
TPaIUIMOHHBIX HCTOYHHKOB KOHCIIEKTA JIEKIHI .
N N ®poHTaNBHBIN
TEIUIOBOM U 3JIEKTPUYECKOU 1 6 u OIDOC TIK-3.1
3HEpIrUM. IlousaTue JIOTIOTHUTEILHOM poc.
HHEProcOCPEeIKEHUsL. JIUTEPaTyphl
1.2 OCHOBHBIE TIOJIOKEHHS 8
00 Wzyuenue
9HEProcOepeKEHUH: UCTOPHS KOHCIIEKTA JICKIHi .
N DpOHTAIBHBINA
Bompoca , JACHCTBYIOIIAS 4 6/21 8 u OIDOC TIK-3.1
HOopMmatuBHass  Oaza PO, JIOTIOTHUTENBHOMN p
OlIEHKa  IeJIeCO00Pa3HOCTH JTUTEPATYPBI
MEPOTPUSTHSI.
HWroro no pazneny 5 621 | 14
2. 2. OCHOBHBIC MPHUHIIMIIBI
CO3JIaHus sHeprocOeperamImx
cucteM TI'CB. OcCHOBHBIE 3Tarbl
cOepeKeHHUS TEIJIOBOH SHEPTUH
Nzyuenue
2.1 MOHSTHE TEIIOBBIX KOHCTICKTA JISK A DponTaneHbII
l'I.OTe b U X CTPYKTypa 4 8 1 b o1poc TK-3.1
P PYKTYP JIOTOJTHUTENHHOM P
8 JIUTEPATYPhI
Nzyuenue
2.2 TPUHIMUIBL  CO3JaHUS .
3HEpProcOeperamIuX CHCTEM KOHCTICKTA JCKIHMH ) gy o st HbIi
B HIZ)BBIX rI)/I CYILECTBYIOIIMX 2 2/1n 6 1 b o1poc TK-3.1
ym yIomt JIOTOJTHUTENHHOM P
3/IaHUSIX ¥ COOPYIKEHHSIX
JIUTEPATYPhI
Wroro no pazaeny 6 2/11 | 14




3. 3. CHKeHHe TeIUIoNnoTeph MpH
MPOU3BOJICTBE TEIUIOBOM JHEPTHUH.
[ToBbIIeHHE 3G HEKTUBHOCTH
UCTIOJIb30BAHUS SHEPIHH,
MOJTy4aeMOU TIPH CTOPAaHUU Taza u

yriis

Nzydenne .
3.1 CHmkeHHE TEIUIOBBIX KOHCIIEKTa JICKIIUI bponTaHii
MoTeph MpH MPOU3BOACTBE| 8 4 2 4,1 u orpoc . . TK-3.1
N .. | UanuBunyanbHbIi
TEIUIOBOI SHEprUn JIOTIOJTHUTENILHON oKL,
JUTEPATyPhI
Wroro no paszneny 4 2 4.1
4. 4. CHWXEHHE TeIIONoTePh MPH
TPaHCHIOPTHUPOBKE TEIUIOBOI
SHEPrHx
4.1 CHwKeHHe TeIUIOBBIX Usyuerue .| PponHTanBHBIN
HoTeph npu KOHCIIEKTa JICKIIUH ompoc .
.| 8 4 2/11 8 u . MK-3.1
TPaHCIIOPTUPOBKE TEIUIOBOM ., | InanBuIyanbHbIH
S JIOTIOJTHUTEJIbHON OKITaL,
JIUTEPaTyphI
Wroro no pazapery 4 2/11 8
5. 5. CHIKeHUe TeIUIonoTeps Mpu
MOTPEeOIEHUH TEIIOBOW YHEPTUU
Nzyuenue
KOHCIIEKTA JIEKIIUI
u
5.1 CHmKeHHE TemIonoTeph JIOTIOJTHUTENLHOM IIpoBepka u
npyu TOTpeOJICHUH TeruioBol| 8 4 2/11 5 JUTEepaTyphl.  |3alUTa pacueTHOTO TK-3.1
SHEPrHu Brmonaenne 3aaHus
UHIUBUYaJILHOT
0 PacueTHOTO
3a7aHus.
Hroro no pazneny 4 2/11 5
6. 6. VYrummsamuas BDP B
cHCTeMax TEeIUIONOTpeOaeH!s |
BEHTWISIIIMY 3JIaHUI
N3yuenune
KOHCIEKTa JIEKLUH
u [IpoBepka u
6.1 VYrummzamua BDP B JIONIOJIHUTEIBHOM |3alluTa pacueTHOrO
cucTeMax TeIuonoTpeOnenus| 8 4 421 | 2,15 JIUTEPATYPBHI. 3aganus Ne2. IK-3.1
¥ BEHTWJISAIMN 3JaHUHN Brmonaenne WNunuBunyanbHbI
WUHIMBUYaJIBHOT JOKJIaJ.
0 PacueTHOTrO
3amannsg No2.
HWroro no pazaeny 4 421 | 2,15
7. 7. Tlomcuer sddexTuBHOCTH
sHEeprocOeperaroInx
MEPOIPHITHN
N3ydenne
KOHCIEKTa JIEKIUH
u
7.1 Ioacuet 3¢ deKkTHBHOCTH JIOTIOJTHUTENILHON | IPOBEpKa U 3aluTa
3HeprocOeperawmmx 8 6 411 4 JIUTEPATYPHI. pacueTHoro MK-3.1
MEpONPUITUI Brinonnenue 3aganus Ne3.
WH/AMBUAYaJIBHOT
0 PacyeTHOTO
3aganus Ne3.
Wroro no pazaeny 6 4/11 4
Hroro 3a cemectp 33 22/8U |51,25 320
Hroro no aucrumianne 33 22/8U | 51,25 3a4eT C OLIEHKOMI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanu3anust KOMIIETEHTHOCTHOTO MO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BaHKUE B y4eOHOM
MpOIECCe AaKTHBHBIX M WHTEPAKTHUBHBIX (OPM TIPOBEACHHS 3aHATHA B COYETAHUU C
BHEAYJIMTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUA MPO(EeCCHOHATBHBIX HABBIKOB
o0yyJarouuxcs.

IIpu oOyueHuu cTyaeHTOB aucuuruinHe «JHeprocOepexenue B cucrtemax TI'CBy»
CJIEZIyeT OCYILIECTBIISATH CIEIYIONIe 00pa30BaTeIbHbIC TEXHOJIOTHH:

1. TpagunuoHHble 00pa3oBaTelbHbIE TEXHOJIOTHMH OPHEHTHUPYIOTCS Ha OpraHU3aluio
00pa30BaTeNIbHOTO  IIpOLlecca, MPEANOJJAralllyl0 MPSAMYH TPaHCISALUUIO 3HAHUM  OT
npenoaaBa-Teis K CTYACHTY (MPEUMYIIECTBEHHO HA OCHOBE OOBSICHUTEIbHO-ULTIOCTPATUBHBIX
METO/I0B 00y4YEeHUS1).

@opmbl y4eOHBIX 3aHATHI C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas Jekuus — I[OCIENOBAaTEIbHOE H3JIOKEHHE MaTrepuaja B
JTUCIUIUINHAP-HOM JIOTHKE, OCYIIECTBIISIEMOE NPEUMYIIECTBEHHO BEpPOANbHBIMHU CpPEICTBAMU
(MOHOJIOT Mpero-1aBaTes).

[IpakTuueckoe 3aHsTHE, MOCBSIIEHHOE OCBOSHUIO KOHKPETHBIX YMEHUN M HABBIKOB I10
IPEJIOKEHHOMY aIrOPUTMY.

2. VlHTepakTUBHBIE TEXHOJOTUU — OpPTraHU3aldsg 00pa30BaTENIbHOIO IMpoliecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO JIJIsl HUX 00pa30BaTeNbHOTO pe3yabTaTa.

3.  HudopmannoHHO-KOMMYHUKAlIMOHHBIE  OOpa3oBaTENbHBIE  TEXHOJOTUH  —
opranu-3anus 00pa3zoBaTeLHOTO MPOIIECcCa, OCHOBAHHAS HA MPUMEHEHHUH CHEIHAIN3UPOBAHHBIX
IPO-TPAMMHBIX CpeJl U TEXHUYECKUX CPECTB pabOThI ¢ HHPOpMALUEH.

@opMbl YUeOHBIX 3aHITHHA C HCIOJIb30BaHHEM HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHIA:

Jlexuusi-Bu3yanu3anuss — HW3JI0KEHUE COJIEP)KaHUSA COMPOBOXKIACTCS TMpe3eHTaluei
(me-MoHCTpanuel yu4eOHbIX MaTepHajoB, MPEACTABICHHBIX B Pa3JIMYHBIX 3HAKOBBIX CHCTEMaXx, B
T.4. WUTIOCTPATUBHBIX, rpapUuecKux, ayJuo- U BUIEOMaTEPUaJIOB).

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

7 OneHoYHbIe CpeICTBA A5 IPOBeJeHUsI IPOMEKYTOYHOI aTTecTaluu
[IpencraBneHbl B IPUIIOKEHIH 2.

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



1. TIIporaceBuuy, A. M. DHeprocOepexeHHe B CHCTEMaxX TEIIOra30CHAOXKEeHHUS,
BEHTW AN ¥ KOHJIWIIMOHUPOBAHUS Bo3ayxa : yueo. mocodue / A.M. IIpotaceBndy. — MuHCK :
HoBoe 3nanme ; MockBa : UHOPA-M, 2019. — 286c¢.: wi. — (Bwicmiee obpazoBanue:
bakanaspuar). - ISBN 978-5-16-005515-2. - Tekcer : onekrponneid. - URL:
https://znanium.com/catalog/product/1013521 (mara oOGpamienus: 30.05.2023). — Pexum
JOCTyTA: 10 HOJIUCKE.

2. bamkun, b. B. Dueprocoepexxenne B XXKX / Ilon pen. JI. B. Ilpumaka, JI. H.
YepubimoBa - MockBa : Akagemumueckuit Ilpoekt, 2020. - 622 c. (Gaudeamus) - ISBN
978-5-8291-3037-4. - Texkcr : anexkrponnsiii / ObC "Koncynbrant crynenra” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785829130374.html (mara obparuenus: 30.05.2023). -
Pexxum tocTyma : 1o noanucke.

3. AptiomikuH, B. H. DHeprocoepexenne npu 3KCILTyaTallui MaruCTPabHBIX HACOCHBIX
arperatoB : MmoHorpadus / B. H. Aptiomkun, B. K. Tsn. - Mocksa : Uadpa-Unxenepus, 2020. -
112 c. - ISBN 978-5-9729-0375-7. - Tekct : anekrponnsiii / ObC "KoncynpTant cryneHTta" :
[caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785972903757.html  (mara
obpamenust: 30.05.2023). - Pesxxum mocTyra : 1o MOIMUCKe.



https://znanium.com/catalog/product/1013521
https://www.studentlibrary.ru/book/ISBN9785829130374.html
https://www.studentlibrary.ru/book/ISBN9785972903757.html

0) lonmotHuTeIBLHASI TUTEPaTypa:

1. Kokopun, O. . DneprocOepexeHue B CHCTEMaX OTOIUICHHUS, BEHTHIIALINH,
KoHaumonupoBanus : Hayunoe uzganue / Kokopun O. S. - Mocksa : M3narensctBo ACB, 2013.
- 256 c. - ISBN 978-5-93093-922-4. - Texkcr : anexkrponssiii // DbC "KoHcynbTaHT cTyneHTa" :
[caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785930939224.html  (mara
obpamenus: 30.05.2023). - Pexxum mocTyma : 1Mo moAmucKe.

2. OBunHHHKOB, FO. B. DHeprocOepekeHne B TEIIOIHEPTETUKE M TEINIOTEXHOJIOTUSX !
yue0. mocooue / OpunnankoB 0. B. - HoBocubupck : U3a-so HI'TY, 2015. - 258 c. (Cepus
"Vuebuuku HI'TY") - ISBN 978-5-7782-2606-7. - Tekcr : anexrponnsiii / ObC "Koncynprant
cryaenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785778226067.html (xara
obparmenusi: 30.05.2023). - Pexxum gocTyra : 1o moJIMucKe.

3. Kyesmmnos, 0. f. DHeprocOepexxeHne B cucTeMe OOeCredeHUs] MUKpPOKIMMATa
3manuii / KyBmumuoB FO. S. - MockBa : UszmarensctBo ACB, 2010. - 320 c. - ISBN
978-5-93093-760. - Tekcr : snextpounslii / IbC "KoncynbranT crynenta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN978593093760.html (nara obpamenus: 30.05.2023). -
Pexwum noctyna : mo nojmucke.

B) MeToauyeckue ykasaHus:

1. Ky3nenoBa, 1. B. DueprocOepexkeHrne B TEMJIOIHEPreTUKE U TEIUIOTEXHOIOTHSIX :
yuebHoe mocobue / Kysneroa U. B. - Kazanp : U3garensctBo KHUTY, 2017. - 125 ¢. - ISBN
978-5-7882-2125-0. - Texkcr : anexkrponnsiii / IbC "Koncynbrant crygenra” : [cait]. - URL :

https://www.studentlibrary.ru/book/ISBN9785788221250.html (nara obparienus: 30.05.2023). -
Pexum AOCTYIIA © IO NOAITHUCKE.

r) IIlporpammHuoe ob6ecnieuenune u MUHTEpHET-pecypehl:


https://www.studentlibrary.ru/book/ISBN9785930939224.html
https://www.studentlibrary.ru/book/ISBN9785778226067.html
https://www.studentlibrary.ru/book/ISBN978593093760.html
https://www.studentlibrary.ru/book/ISBN9785788221250.html

IIporpammHoe o0ecnieuenne

Haumenosanue I10

No noroBopa

CpoK JIeCTBUS JTUIEH3UU

MS Office 2007 |\, 135 1 17.09.2007 GeccpoHo
Professional

7Zip cBoOoHO pacrpoctpansemoe [10 OCCCPOUHO
Autodesk AutoCad

Civil 3D 2011 K-526-11 o1 22.11.2011 06eccpouHo
Master Suite

Autodesk AutoCad

2011 Master Suite K-526-11 o1 22.11.2011 06eccpouHo
Autodesk AutoCad

Electrical 2011 K-526-11 01 22.11.2011 OeccpodHo
Master Suite

Autodesk AutoCad

Mechanical 2011  [K-526-11 oT 22.11.2011 0eccpouHO
Master Suite
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MartepuaibHO-TeXHUYECKOE 00ecreueHre TUCIUTUTHHBI BKITIOYAET:

Tun u Ha3Banue ayquTopuu OCHAIICHUE aYAUTOPHH

Jlekimonnas ayautopus - MynbpTUMEAMIHBIE CpPEICTBAa XpaHEHUs, Mepedadyd u
npencTaBicHuss HWHPOpManuu (MHTEPAKTHBHAS JIOCKA B KOMIUIGKTE C TPOCKTOPOM U
KOMITBIOTEPOM )

Aynuropus IS TPAKTHYCCKUX 3aHATHI- J[eMOHCTpalMOHHBIC CTEHIbI, IJIAKATHI,
HarJsiHbIE TOCOOUS, KAaTaJIOTH U aTachl 10 TeMaM

AynuTopuu JUIsl CaMOCTOSATEIBHONW PabOThI: KOMITBIOTEPHBIC KIJIACCHI, YATAIBHBIC 3aJIbI
oubmmorexu -Ilepconanbubie kombioTepsl ¢ makerom MS Office, Beixogom B MHTEpHET 1 €
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPETy YHUBEPCHTETA

Aynuropus Ui TPYNIOBBIX WHAMBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJS U
MIPOMEKYTOYHOM aTTecTaluu- J[eMOHCTpaIMOHHBIC CTCH/IBI, IIAKATHI, HATJISITHBIC TTOCOOMS

[Tomemienuss [ XpaHeHUs H  OPOPUIAKTHUECKOTO OOCIYy)XKHMBaHHUS —y4eOHOIO
obopynoBanus -Cremuiaxu, mKadbl, HHCTPYMEHTHI 1J1s1 O0CTY>KHBaHUS Y4eOHOT0 000pyI0BaHUS



Ipuioxkenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[IpumepHas CTpyKTypa U cofiepaHue pazjena:

[To qucuunnune «JHeprocoepexenue B cucremax TI'CB» npenycMmoTpena ayauropHas u
BHEayJAUTOPHAs cCaMOCTOsITeIbHAs paboTa 00yJaromuxcs.
AynuTOpHas caMOCTOsATENIbHAs paboTa CTYJEHTOB MPEAINOJIAraeT pelleHue MPaKTHYECKUX 3a1a4

Ha MPAKTUYECKUX 3aHATHSIX.
IIpumepHble ayauTOpHBbIE NpakTHYecKue padorsl (AIIP):

ATIIP Nel «CoctaBiieHne cxeMbl YTHIH3ALUMHU TEILUIOTHI BHITSZKHOTO BO3/yXa ¢
HCMOJIb30BAHMEM  PEeKyNepaTHBHOIO TeI1000MeHHNKay». OnpeaenuTh MECTO YCTAHOBKU U
OCHOBHBIE [TapaMeTphl TOTOKOB BO3/IyXa , BXOASIIUX B TEIJIOOOMEHHUK, COTJIACHO
WHAUBUAYAIBHOTO 3aanus. OnpeaenuTs ko3pPuiuneHt TepMoanHaMuyeckoit 3 PpexTuBHOCTH
TerI000MEHHUKA .

AIIP Ne2 «Pacyer 3x0HOMHYecKOro 3(ppexTa Ncnoab30BaHUS TeNJI000MEHHUKA)
OnpenenuTs KOJIMYECTBO TEIUIOTHl YTHIN3UPOBAHHOHN B TEIUIOOOMEHHUKE, pACCUUTATh
HIKOHOMHYECKHUH (D (HEKT YTHUIIN3AIUY . OTIPEIEIIUTh CPOK OKYITAEMOCTH MEPOIIPHUSTHSI.

B nauane uzydeHus: AUCIUTUIMHBI IPENOIABATEIb MPEIaraeT 00y4arouMcs TEMY
pacuetHo-Tpaduyeckoit padotsl (PI'PNel; PI'PNe2) ¢ mpunaraeMbiM nepeuHeM HHAUBUIYaTbHBIX
3ajaHul 17151 BRIOOpa UCXOAHBIX JaHHBIX. COBMaIeHNE MHINBUYyaTbHBIX 3aJJaHHUH K
pacueTHo-TpaduyecKoil paboTe y CTyJIeHTOB OAHON y4eOHOM TPYIIbI HE JOITYCKaeTCsl.

[Tocne BbIOOpa TeMBI U 33/1aHUS K pacyeTHO-TpadruecKoi paboTe nmpernoaBareib peKOMEH1yeT
HepeveHb JINTEPaTyphl 7S €€ BBINOIHEHHs. BaxKHbBIM sSIBIISI€TCS HCIOIB30BAHNE
MH(POPMALIMOHHBIX HICTOYHUKOB, @ MUMEHHO CUCTeMBI «MIHTEpHET», UTO AACT BO3MOXKHOCTb
oOyuyaromumMcs 0oJiee akTyallbHO 00paboTaTh MaTepual Mo BEIOPAaHHOM UM TeMe.

B nporecce BeImosHeHNUs pacdyeTHO-rpadudeckoil paboTsl 00yydaroLuiics oKeH pa3o0paThes
B TEOPETUYECKUX BOIPOCAaX U30paHHOM TEMBbI, CAMOCTOSITEIBHO MPOAHAIN3UPOBAThH
NPaKTUYECKUH MaTepHal, pa3o0paTh 1 000CHOBATh MPAKTUYECKHE MTPEIOKEHUS.

Hpenoz[aBaTenb, IIPOBEPHUB pa60Ty, MOZKCT BO3BPATUTD €€ JIA I[Opa6OTKI/I BMECTC C
NUCbMCHHBIMHU 3aMCUYaHUSAMU. CTy,[[eHT HAOJIKCH YCTPAHUTD MMOJIYYCHHBIC 3aMCYaHUs B
y'CTaHOBJ'IeHHHﬁ CPOK, ITOCJIC Y€TO pa60Ta OKOHYATCJIIbHO OLICHUBACTCA.



IIpunoxenne 2
OueHouHbIe CpecTBA /15 NPOBEAeHNs IPOMEKYTOYHOI aTTecTallnu

Koxa
NHaukaTop 10CTHKEHHS
HHANKAT OueHo4yHbIE CpeCcTBA
opa KOMIIeTEHITHH

IIK — 3 Cnioco6eH pa3paboTaTh OTJIEIbHBIC pa3/Ieiibl MPOEKTa 00SCTICUCHHs COOTIOICHUS
TpeboBaHUM YHEPreTHIECKO 23(HEKTUBHOCTH 3JaHUHN, CTPOSHUH U COOPYKCHUM

[1K-3.1: OcymecTBiser YaCTUYHYIO IlepeyeHb KOHTPOJIBHBIX BOIPOCOB /1JIs1
pa3paboTKy OTJIENbHBIX MOATOTOBKH K 324€eTy
pa3zenoB IPOEKTa, B YACTH
BbIOOpa ontuMaibHbIX | 1. TpaauunoHHBIE HMCTOYHUKM TEIUIOBOW 3HEPIHUU.
HMHXEHEPHO-TEXHUUECKUX HNx cocrossHMe B  HacTosIee BpeMsa H
peleHni c LEJIBIO IIEPCIEKTUBBI UX UCIIOJIb30BaHUS.
obecrieuenuss  cooTBeTcTBUs | 2. OCHOBHBIE  TEPMOJMHAMUYECKHE  I1OKA3aTelu
3/1aHHH, CTPOCHHUIA u 3¢ (HEeKTHBHOCTH PaOOTHI TEIUIOBBIX YTHIIN3ATHPOB.
COOPYKEHUU TpeboBanusam | 3. HeTpaauunoHHbIE HCTOYHUKU TEIJIOBOM SHEPTHUH.

&

SHEPreTHYECKOMN YTummzaTtopsl  Tea € MPOMEXKYTOYHBIM

3G HEKTUBHOCTH. TEIMJIOHOCUTETIEM c TerI000MEHHUKAMHU

PEKyIepaTUBHOTO THIIA.

OcHoBHbIE CTIOCOOBI TETIJIOBOM 3aIIIUTHI 3aHHIA.

PerenepartuBHbIC YTHIIN3AaTOPHI TEILIA.

7. TloBeimenne 3(PGEKTUBHOCTH TEIJIOBOM 3aIUTHI
3/1aHUM 32 CUET KOHCTPYKLUN HAPYKHBIX CTEH.

8. TemnorexHHuYeCKUil  pacyeT peKylnepaTUBHBIX
YTUJIU3ATOPOB.

9. TloBeimenne 3(PGEKTUBHOCTH TEIJIOBOM 3aIUTHI
3/IaHHMM 32 CUET KOHCTPYKLUN OKOH U IBEPEH.

o u

10. [InacTuHuyaTHIC BO3/1yXOBO3/1YIIHbIE
TEIUIOYTHIN3aTOphl. KOHCTPYKIMM M OCHOBHBIC
CBOWCTBA.

11. TloBsimenue s dexTuBHOCTH
SHEProcOepeKEHUsT 3a CUET COBEPIICHCTBOBAHUS
cucrem TI'CB.

12. TenmoBble ~ Hacochl.  OOmuMe  MOJOKEHUS.
Knaccudukarnus.

13. Ytunuzanus  TersioBod  sHepruu ot  BDP.
OcHoBHble oHATHS. OOIIME NPUHIUIIBI pabOTHI U
KJaccu(UKalus anmnaparoB yTUIM3alUY Terla.

14. IloBbiieHue 3pGEeKTUBHOCTH PabOTHI TEMIOBOTO
Hacoca ¢ TIOMOIIbIO Ta30BbIX JIBUTATENEH.

15. OcHOBHBIE TEXHUKO-3KOHOMHUYECKHE I10Ka3aTen
3P HEKTUBHOCTH pabOThI YTUIN3ATOPOB TETIJIOTHI.

16. OcHOBHBIE =~ HENOCTaTKM W JOCTOWHCTBA
KOMIIPECCUOHHBIX TEIUIOBBIX HAcocoB. Mepbl 1o
00pr0Oe c HeocTaTKaMH.

17. PexynepaTuBHbIe YTHIU3aTOPBI TEIUIOTHL. OO1me
TIOJIOKECHHSI. XapakTepucTHKa nporiecca
PEKyIepaTUBHOIO TeMJI000MeHa.

18. YrunmmzaTopel  Temia ¢ IMPOMEKYTOYHBIM
TEIUIOHOCUTEJIEM C  TEI00OOMEHHMKaMHU W3
TETJIOBBIX TPYOOK.

19. TpyOuatsie pekynepaTUBHbIE TEIIIO0OMEHHHUKH.




20. OcHOBHBIE AJIEMEHTHI reJINOCUCTEMBI:
TeITMOTPUEMHUKN U aKKYMYJISTOPHI.

21. CoBpeMeHHBIE YCTAaHOBKM C IUIACTUHYATBIMU
BO3/1yXOBO31YIIHBIMH TEIUIOYTUIIN3aTOPAMHU.

22. YTunu3aTopsl TEIUIOTBI C  MPOMEXYTOUYHBIM
terioHocuteneM. OOIIHe MOJI0KCHHUS.

23. Onpenenenue  kod(duimenta  Terionepeaavn
PEKYIepaTUBHOTO TEIIIOOOMEHHUKA.

24, O0u1ye MoJIOKEHUSI MO KCIIOJIb30BAHUIO SHEPTUU
COJIHEYHOH paJIAaLUH.

25. KommnpeccroHHble TeIuioBble Hacochl. [lpuHnum
JIEUCTBUSI 1 OCHOBHBIE CXEMbl TPUMEHEHUS.

26. CucTtembl BO3AYUIHOTO COJIHEYHOT'O OTOIJICHHUS.

27. YTunu3aTtopel ~ TeIla €  MPOMEKYTOYHBIM
TEIJIOHOCUTEIIEM c TErI000MEHHUKAMHU
KOHTAKTHOTO THIIA.

28. CucTtembl KUAKOCTHOTO COTHEYHOT'O OTOIJICHUS U
ropsiuero BOJOCHA0KEeHMUSI.

29. CHWKCHHE TEIUIONOTEPh TPH  MPOU3BOJICTBE
TEIUIOBOM SHEPIUU C TOMOIIBID Ta3000pa3HOro
TOIUIUBA.

30. CHukeHHe TEIUIONOTeph MPU  MPOU3BOJICTBE
TETJIOBOM SHEPTUH C MIOMOIIBIO TBEPIOTO TOILIIUBA.

31. CHmxeHHe TEIUIONOTEPh MPHU TPAHCIOPTE

TEIJIOBOM SHEPTUH.

32. CHWXKEHHE TEIUIONOTEPh NPH TOTPEOJICHUH

TEIJIOBOM HEPIUU B 3/1aHUSX.

33. OcHOBHbIE IIOJI0KEHUS MPOTPaMMBbI

MOJICPHU3AIIMHN TETJIOBBIX TyHKTOB 3/IaHUM.

ITopsinok nmpoBeneHust NPOMEKYTOYHOM aTTECTALMH, MTOKA3aTEJIH M KPUTECPHH
OLICHMBAHMSA:

[TpomexyTouHas aTTecTanus Mo AUCHUIUIMHE «DHeprocoepexxenue B cucremax TT'CBy»
BKJIFOYAET TEOPETUUECKUE BOIIPOCHI, MO3BOJISIFOIIUE OLICHUTH YPOBEHb YCBOCHUS O0YJAFOIIIIMUCS
3HaHWM, U TPAKTUYECKUE 3aJaHMs, BBISABIAIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIa/ICHUH, IPOBOAUTCS B (hOpME 3a4eTa C OLIEHKOM.

IToka3zarenu u KPUTECPHUH OCHUBAHUA 3a4e€Ta:

— Ha OIEHKY «OTIUYHO» (5 0aIoB) — 00yUaIOUIUIiCs IEMOHCTPUPYET BBICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIINH, BCECTOPOHHEE, CUCTEMATHUECKOE U TITyOOKOe 3HaHUE
yueOHOro MaTepuana, CBOOOIHO BBIMOIHSAET MPAKTUYECKUE 3aJaHHs], CBOOOTHO OTIEpUPYET
3HAHUSAMHU, YMEHHUSIMH, IPUMEHSIET UX B CUTYAIUAX MOBBIIICHHON CI0KHOCTH.

— Ha OIEHKY «XOopoIoy (4 6amia) — 00yJarmuics JeMOHCTPUPYET CPETHUN YPOBEHD
c(hOpMHUPOBAHHOCTH KOMITETEHII: OCHOBHBIC 3HAHUS, YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYMUTEIbHBIE OIMOKH, HETOYHOCTH, 3aTPYAHEHUS ITPH aHATMTUYECKUX OTIepPaIUsX, TIEPEHOCEe
3HaHWI ¥ YMEHUN Ha HOBbIE, HECTAHIAPTHBIC CUTYAIIHH.



— Ha OIICHKY «YJOBJIETBOPUTEILHOY (3 Oaia) — 00ydJaromuiicss AeMOHCTPUPYET TOPOTOBBIN
YpOBEHb C(HOPMHUPOBAHHOCTU KOMIIETCHIIUI: B X0J1€ KOHTPOJIBHBIX MEPOIIPHUITUHN TOITYCKAIOTCS
OLIMOKH, POSIBIISIETCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUH, YMEHHUH, HAaBBIKOB, 00yJatOLHiiCs
HCIBITBIBACT 3HAYUTCIIBHBIC 3aTPYAHCHUA IIPHU ONICPUPOBAHUHN 3HAHUAMU U YMCHUAMMU IIPU UX
MEPCHOCC HAa HOBBIC CUTYAllNH.

— Ha OIEHKY «HEYIOBJICTBOPUTEILHOY (2 Oaria) — 00yJaromuiicss JEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUeCcKOro MaTepuaa, JOMyCKaeT CYIIeCTBEHHBIC OIMOKH, HE MOXKET TTOKa3aTh
MHTEJJICKTYaJIbHbIe HABBIKU PELIECHUS MPOCTHIX 3a]1a4.

— Ha OIEHKY «HEYIOBJICTBOPHUTENHHOY (1 6aymr) — o0yJaromuiicss He MOKET TIOKa3aTh 3HAHUS HA
YPOBHE BOCTIPOU3BEICHHS U 00BICHEHUSI MHPOPMAITUH, HE MOXKET MOKa3aTh HHTEIUICKTYaIbHBIE
HABBIKU PEUICHHSI MPOCTHIX 33]1a4.



