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»

VTBEPXJIAIO

/: /" Tupexrop UICAuU
. M.M. CypoB1oB

/ 20.02.2024 .

PABOYAS IPOTPAMMA JUCLUATIIMHBI (MOY.JIST)

HCIIO/IB30OBAHUE HETPA/ITHITUOHHBIX HCTOYHHKOB DHEPI' T

HamnpaBiieHne moAroToBKH (CIELHAIBHOCTB )
08.03.01 CrpourenbcTBO

HamnpasnenHnocTs (nmpoduias/crienuanu3anms ) IporpaMMbI

TemnorazocHa0xeHue U BCHTUJIAIIUA

VYpoBeHb BhICIIET0 00pa3oBaHus - OakanaBpuar

®opma 0OyueHus
OYHO-3a049HAs

WNuctutyt/ Gpakynbrer  MHCTHTYT CTPOUTENBCTBA, ApXUTEKTYPBI U HICKYCCTBA
Kagenpa Y pOaHUCTUKN U HHKEHEPHBIX CUCTEM

Kypce 5

Maruutoropck
2024 ron



PaGouas mporpamma coctasiena Ha ocHope ®T'OC BO - GakanaBpuar 10 HAIPABIICHIIO
noxrorosku 08.03.01 CrponTenseTso (prkas MunoGpHaayku Pocenn ot 31.05.2017 . Ne 481)

Pa6ouast IporpaMMa paccMOTpeHa i 0ZI00peHa Ha 3acelaHui KadeIpsl YpOanucTuky u

HH)KEHEPHBIX CHCTEM
15.02.2024, mpoToxox Ne 6 4/
3as. kadenpoi Z M.M. CypoBuoB

Pa6ouas mporpamMma o06pena metoudeckoi komuccuelt UCAu
20.02.2024 r. mpoToxoa Ne 4

IIpencenarens M.M. CypoBuoB
A
PaGougast mporpamMma cocTaBlIeHa: /
3aB. kapenpoit YulC, ka1, TeXH. HayK (/Zé( ¢ A Mopesa
4 /

PenenseHr:
ucnonEnTeNbEEN qupextop OO0 "METAM", kaHA. TeXH. HayK I'.A. TlaBnoBa



Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

[Ipotokom ot 20 r. Ne

3aB. kadeapoii M.szpOBI_IOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM Tojly Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKEHEPHBIX CUCTEM

[Iporokom ot 20 1. Ne

3aB. kadeapoii M.ijypOBHOB

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2027 - 2028
yueOHOM ToJTy Ha 3acefaHuu Kapeapsl YPOAHUCTUKU U MHKCHEPHBIX CUCTEM

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kapeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2029 - 2030
y4eOHOM roy Ha 3aceqaHuu Kapeapsl YpOAHUCTHKH U MHKEHEPHBIX CHCTEM

IIporokomor 20 1. Ne

3aB. kadenpoit M.MEypOBHOB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[lenpto OCcBOEHUS AMCLUUILUIMHBI «ABTOHOMHOE TEIIOCHAOKEHHE U HETPagUIMOHHBIE
UCTOYHUKU DHEPrum» sBisercs (QopMupoBaHue y O0OyYarOIIMXCS 3HAHWA Ha OCHOBE
HAyYHO-TEXHUUYECKON MHPOPMAIINH, OTEUECTBEHHOTO U 3apy0eKHOI0 OMbITa, HEOOXOAUMBIX IS
peIlleHUsT BOIPOCOB CHWIKCHHS JHEPromnoTpeOJIeHHuss B CHUCTEMax TeIUIOra30CHAOKECHHS |
BEHTWISILIMM IyTeM HCIIOJIb30BAaHUS AaBTOHOMHOI'O TEIUIOCHAOXKEHUSI M HETPaJulMOHHBIX
HMCTOYHUKOB SHEPTUHU.

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

Jucuunnuua VMcnons30BaHre HETPAJAUIIMOHHBIX MCTOYHUKOB SHEPIHMHM BXOJIUT B 4YacCTh
y4aeOHOro 1m1aHa GopMUpyeMyro y4aCTHUKaMH 00pa30BaTeIbHbBIX OTHOIICHHH 00pa30BaTeIbHOM
MpOrpaMMBbl.

Jlnst  wW3ydeHWsT  JUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHMSA  (YMEHHWs,  BIJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHHUS TUCIUILINH/ IPAKTHK:

BenTnnsamus

Ororurenue

NnxeHepHble CUCTEMBI U 000pYyI0BaHHE 3aHUN

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYEeHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI 17151 U3YUCHUS] JUCIUILTIH/TPAKTHK:

[ToaroroBka K mpoiierype 3aliuThl ¥ 3a11UTa BEITYCKHON KBATH(PUKAITMOHHOMN paboThl

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHMs IUCHMILIMHBI (Monyis) «lcmonb3oBaHue HeTpaguLIMOHHBIX
HCTOYHUKOB SHEPTrUM» 00yUaIOLIUICs JOJIKEH 001a/1aTh CIEAYIOUMMHU KOMIIETEHIUSMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

[IK-1 CnocoOeH MNOArOTOBUTH MPOEKTHYIO U pabouyio JOKYMEHTALHUIO IO OTAEIbHBIM
JJIEMEHTaM ¥ y3JlaM,  BBIIOJHATH  HPOEKThl ~ CUCTEM  OTOIUIEHHS,  BEHTWISALNH,
KOH/IMIIMOHUPOBAHMS BO3/1yXa, IPOTUBOILIMHON BEHTHJISILIMH

IK-1.1 BoinonHseT NoAroTOBUTENbHBIN 3Tall MPOSKTUPOBAHMS, BKIIIOUYAIOLIUIl cOop
U IOATOTOBKY UCXOJIHBIX TAHHBIX

[1K-1.2 BrinonHseT paboThl 10 NPOSKTHPOBAHUIO SJIEMEHTOB M CHCTEM




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO6mas TPyJAO0EMKOCTh JUCIUIUIMHBI COCTaBIACT 2 3a4€THBIX CIWHMI] /2 akaJl. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 8,5 akaj. yacos:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeaynutopHas — 0,5 akaJl. 4acoB;

— caMocTosTeNbHas pabora — 59,6 aka. yacos;

— B (hopMe MpakTUIECKOM o AroToBku — 0 akaj. 4yac;,

®dopma aTTeCTalMu - 3a4ET

AynutopHast
KOHTaKTHast pabora
(B akaz. yacax) Bun
CaMOCTOSITENILHOU

paboThI

Pasznen/ tema
JCIUATIIUHEI

Kypc

nab. | mpakr.
3aH. | 3aH.

Jlek.

CaMocrosTenbHast
paboTa cTyaeHTa

®dopma TeKyILero
KOHTPOJIS
yCIIEBaEMOCTHU U
MPOMEKYTOUHOMN
aTTeCTalluu

Kon
KOMIIETEHLINN

1. Pasgen 1. HcroyHuku
TEIJIOBOM  DHEPTHH  CHCTEM
TEIIOCHAOKEH .

1.1 OOGmwue cBegeHUs o0
HETpaJUIHOHHBIX
HCTOYHUKAX SHEPTHH.
IlepBuuHble W BTOPUYHBIC
JHEPreTHYECKUE PECYPCHI.
Bo3o6HoBIISIEMBIE u
HEBO30OHOBIISIEMbIC
HUCTOYHHKI SHEPIHUH.
CrpaTernveckue Hesnu CamocTosTenbHOe
UCTIOJIb30BaHHS 5102 5 |usyuenue yueOHOM
HETpaJUIIMOHHBIX JIUTEPATypPhI
HCTOYHHKOB.
OHepreTU4ecKue pecypebl
Poccum. OcHoBHBIE
oTpesieNeHus,
wiaccuukamus.  Cocras,
MPOUCXOXKICHUE, OCHOBHBIC
BHIBI OPraHUYeCcKOro
TOIUTMBA.

VYerHbIl onpoc

K-1.1,
MK-1.2

HWroro no pazneny 0,2 5

2. Paznen 2. 'enmuocucreMsl s
CHCTEM TEIIOCHAOKECHHMS

2.1 OO6mme cBeneHus O
COJIHEYHOH SHEPIUu.
AKTHUBHBIE W IIaCCHUBHEIE
TEIIMOCHUCTEMBI 1T CHCTEM
TemnocHa0xenus. CHCTEMBI
COJIHEYHOT'O OTOTLICHHS.
CucreMbl ropsiuero
BOJIOCHAOKEHHUS c
HCITONIB30BaHUEM
COJIHEYHOH SHEPIUu.
Hcnons30BaHne TEMIOBBIX
HaCcOCOB B cHcTEMax
COJIHEYHOI'O OTOIUIEHUS |
I'BC

CamocTosTenbHOe
5105 0,5 5 |uzyuenue yueOHoM
JINTEPATYPHI

YcrHBli onpoc

IIK-1.1,
TK-1.2




2.2 O6opynoBanue

COJIHEYHBIX CHCTEM.
IToxroroBka k
Koncrpykuun IUTOCKHX,
MIPAKTUYECKOMY
TpyOUaThIX u
(hoxycupyrommx 0,5 5 SQHATHIO. VCTHBIN onpoc IK-1.1,
YeHPY ' CamocrosTensHoe p IK-1.2
TeJHONIPUEMHHUKOB. o
. u3ydeHune yueOHon
AKKYMYJISITOPBI COJIHEYHOU
JIUTEPATYPhI
SHEpIuu. CoutHeuHbIe
AJIEKTPOCTAHINN
HUroro no pazaeny 1 0,5 10
3. Paznen 3. BerpoBas sHeprus
3.1 Xapaxrepucruka Berpa Iounck
KaKk HCTOYHUKA OJHEPTHH. JIOTIOJTHUTENILHOM
[lpyauun  geiictBust U “HPOPMALIUH T10
KOHCTPYKIHH 3aaHHOH TeMe
BETPOIHEPTETUYECKUX (pabora ¢
. IK-1.1,
ycraHoBok. McnonezoBanue| 5 | 0,2 0,2 5 | oubnuorpaduuec YcTHBIN orpoc K-1.2
BETPOBOH SHEpPruu B KM MaTepuallaMH, ‘
cHCTeMax OTOIUICHHSI. CIPaBOYHHKAMH,
Bri6op KaTaJoramMH,
BETPOIHEPTeTHYECKUX CIIOBapsMH,
YCTaHOBOK SHIUKJIONEIUSIMH )
Wroro no pazneny 0,2 0,2 5
4. Paszpmen 4. HWcnonws3oBaHue
OHOTOILTBA
CamocrosTensHoe
4.1 Buasl OHOTOILIMBA, HX o . TIK-1.1,
0,2 4 |usydeHue yueOHOI| YcTHBIH onpoc
XapaKTePUCTUKH. TIK-1.2
JUTEPATYPHI
ITouck
4.2 Meroasl TMONyYeHHE o
JIOTIOJTHUTENILHOU
SHepruM U3  OMOMAcCHL
UHPOPMALIUH T10
Hurencudukamus Merona o
3aJIJaHHOH TeMe
IPSIMOTO COKUTaHUSL.
(pabota ¢ .
Ilonydenue TBEpAOTO, YerHbi onpoc. K-1.1,
0,2 5 | 6ubnuorpaduuec
ra3000pa3HOTO W HKHIKOTO Koncynprammst TIK-1.2
KAM MaTepuaiamy,
OuoTOIINBA MetonoMm| 5
CIPaBOYHHUKAMH,
muponuza.  [asudukarms
KaTaJoTaMH,
Kak  MeTOX  TONYy4eHHs
CIIOBapsIMH,
ra3000pa3HOro TOILJIMBA
SHIUKIIONIETUSIMU )
4.3 Buonoruueckoe CamocToATeNnbHOE
npeoOpa3oBaHUe KaK METOJ u3ydeHune yaeOHon
MOJIyYEHUs]  DHEPruM U3 JUTEPaTypBHI. . K-1.1
Y p 0,3 0,5 5 paryp YcTHBIN onpoc '
OMO-MAacChI. Pacuer ITogroroska k TIK-1.2
napamMeTpoB  OMOTa30BBIX MPaKTUYECKOMY
YCTaHOBOK 3aHATHIO
Wroro no pazaeny 0,7 0,5 14
5. Pasgen 5. TleorepmanbpHas
JHEpPreTHKa
51 XapakTepucTuKa
HCTOYHUKOB
reoTepMajbHOM  JHEpruu.
Hcnonp3oBanue CaMmocrosiTensHoe K-1.1
reorepmanbHoii  sHepruu| 5 | 0,2 5 |uzyuenue yueOHoli| VYcTHBIM ompoc K 1' 2’
IS 3JIEKTPOCTAHIUI. JIUTEPaTYpPBL. '
Ucnons3oBanue

FEOTepMaHBHOﬁ OHEprun B
cucreMax OTOIIJICHUSA u




5.2 Cucremsl

FEOTCPMATILHOTO CamocrosTensHoe
TEIUIOCHAGHKEH . 0,3 6 |u3yuyenwue yueOHOM| VYcTHBIN ompoc IK-1.1,
TKPBITBIE ¥ 3aKPBIThIC -1,
0 ! yHeHme yu P TK-1.2
JIUTEPATYPBI.
CHCTEMBI T'€0TEPMAILHOTO
TEIIOCHA0XKEHNSI.
5.3 Ucropus pa3BuTus
TETJIOBBIX HAacOCOB.
Ipuanun paboTbl CaMocTosTeNnbHOE
TETJIOBOTO Hacoca. u3ydeHune yaeOHon
XonoIUIIbHBII u JIUTEPATypPhI IK-1.1
N 0,5 1 5 ) VYcrHbIA ompoc )
OTONMTEJIbHBII ' IMoaroroBka k p MK-1.2
K03 GUIUEHTBI. IIPaKTUYECKOMY
Hctounuku 3aHATHIO
HHU3KONOTEHIIMAIBHON
SHEprum, ux
Hroro no pasgeny 1 1 16
6. Paznen 6. Temora
BBITSDKHOTO  BEHTHJISIIIHOHHOTO
6.1 IIpunnun  paboTsl,
KOHCTPYKIHU
YK CaMmocrosTensHoe
peKymepaTHBHBIX u .
ereHepaTHBHBIX M3YHCHHE yIeOHOH
P p JUTEPATYPBI. . IK-1.1,
TEMI000MEHHUKOB. 0,5 1 4,2 ToroToBKa K YerHBIi onpoc MK-1.2
VTmmszanus TEIIoTH B '
NPaKTUYECKOMY
CHCTeMaX BEHTHLIIUHU TPH SAHSTHIO
WCIIOJIB30BAaHUH  TETIOBBIX
Tpyo
ITouck
6.2 TeruioBele HACOCHI Kak N
JIOTIOJTHUTENLHOU
crocob HCTIOJIb30BaHUSA
N nH(oOpMaIH 0
HU3KONOTEHIIAILHOM JA1AHHOI TeMe
TE-TUIOTHI. Tpuammn (pabora ¢ VYcTHBIH ompoc.
paboTbl M KOHCTPYKLHUS p Koncynprammus. IK-1.1,
0,4 0,8 5,4 | 6ubnuorpaduuec
MTOBEPXHOCTHBIX UM MATEDHATAMI [MoaroroBka k TIK-1.2
TeMI000MEHHUKOB u p ’ 3a4eTy
CIPaBOYHHKAMH,
KOHTaKTHBIX allapaTtoB C ATATOrAMH
MPOMEKYTOYHBIM coBapsMH ’
TEIJIOHOCHTENIEM ;
SHIUKIIONIETUSIMU )
HWroro no pazaeny 0,9 1,8 9,6
HWroro 3a cemectp 4 4 59,6 3a4€T
HWroro no aucuurninHe 4 4 59,6 3a4er




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Peanuzarust KOMIETEHTHOCTHOTO MTOAXO0a MPEAYCMaTPUBAET UCIIOJIH30BAHNE B YICOHOM
MpOIECCe AaKTHBHBIX M WHTEPAKTHUBHBIX (OPM TIPOBEACHHS 3aHATHA B COYETAHUU C
BHEAYJIUTOPHON PabOTON C 1eabt0 (GOPMHUPOBAHUS U Pa3BUTHS MPO(PECCHOHATBLHBIX HABBIKOB
o0yyJarouuxcs.

I[Ipu oOyueHHM CTYIEHTOB JHWCHHMIUIMHE «ABTOHOMHOE TEIUIOCHAOKEHUE W
HETPATUIIMOHHBIC UCTOYHUKUA YHEPTHI CIEAYET OCYIIECTBIISThH CIACAYIONINEe 00pa3oBaTEIbHbBIE
TEXHOJIOTHHU:

1. TpaguumoHHBIE 00pa30BATENBHBIC TEXHOJIOTHH. Y YeOHBIC 3aHITUS C UCIIOIH30BAaHHEM
TPAAUITMOHHBIX TEXHOJIOTHH MTPOBOAATCS B hopMax:

- "H(GOPMAITMOHHOH JICKIIUH;

- TIPAKTUYECKOTO 3aHATHS, MOCBAIICHHOTO OCBOCHUIO KOHKPETHBIX YMEHUM M HABBIKOB
M0 MPEIOKEHHOMY AITOPUTMY;

2. Texuomormm mpoOiaemHoro oOydeHus. C HCIOIB30BAaHUEM OTOW TEXHOJIOTHHU
MIPOBOJISITCS IPAKTHYECKUE 3aHATHS B POpME IMPAKTUKYMA,

3. HuHdopManmoHHO-KOMMYHUKALIMOHHBIE 00pa3oBaTeibHble TEXHOIOTUU. DOpPMBI
y4eOHBIX 3aHATHUN, MPOBOJUMBIX C HCIOJIb30BAaHHEM HWH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHUH:

- IeKUUSI-BU3yJIN3aIIs,

- IPaKTUYECKOE 3aHATHE B OopMeE IPE3CHTAIUH.

6 YueGHO-MeToANMYeCcKOe o0ecriedeHUue CAMOCTOSITeJIbHOI PadoThl 00y4aKoIuXCs
[Ipencrasneno B npuioxxenuu 1.

7 OueHOYHBIE CPeACTBA 1Jisl IPOBeeHHs POMEKYTOUHOI aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecTeYeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Ky3pmun, C. H. HetpaauimonHbsle HCTOUHUKHM SHEPIUU: OMOIHEpreTuka : ydeOHOe
nocobue / C. H. Ky3smun, B. U. Jlsmikos, 0. C. Ky3smuna. — Mocksa : UTHOPA-M, 2019. —
128 c¢. — (Bricuiee obOpazoBanue: bakamaBpuar). — ISBN 978-5-16-103490-3. — URL:
https://znanium.com/catalog/product/1017319 (mata oOGpamenus: 19.04.2024). — Tekcr
JJIEKTPOHHBIN.

2. OCHOBBI TIPUPOJIOTIOIB30BAHUS U dHEPropecypcocoepekeHus : yuedHoe mocooue / B.
B. llenucos, 1. A. lenucona, T. . JIpoBoBo3oBa, A. II. Mockanenko ; non penakuueii B. B.
HenncoBa. — 2-e m3xa., crep. — Cankr-IlerepOypr : Jlamp, 2019. — 408 c. — ISBN
978-5-8114-3962-1. — Tekct : anekTpoHHSIH // JIaHb : 21eKTpOHHO-OHOIHOTeYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/113632 (nata obpamienus: 19.04.2024). — Pexum gocrymna:
JUIsl aBTOPU3. TT0JIb30BATEIEH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. TIIporaceBnuy, A. M. DHeprocOepexeHHe B CHCTEMax TeIJIOra30CHAOKEHMs,
BEHTWJISALUN U KOHIAUIIMOHUPOBaHMS Bo3ayxa . yueO. mocodue / A.M. TIpotaceBud. - MUHCK :
HoBoe 3nanme ; MockBa : UH®PA-M, 2019. — 286 c.: un. — (Bsicuiee obpa3oBaHue:
bakamaBpmar). - ISBN 978-5-16-005515-2. - Tekcr : onektponHsid. - URL:
https://znanium.com/catalog/product/1013521 (mara oOpamenus: 19.04.2024). — Pexum
JIOCTYTIA: IO TIOJITTHCKE.

2. Ynanos, C. H. Bo3oOHOBIIsIeMbIe MCTOUYHUKU 3HEpruu . yueOHoe mocodue / C. H.
VY nainos. - 3-e u3., nmepepad. u pom. - HoBocubupcek: M3n-so HI'TY, 2014. - 459 c. (Cepus



https://znanium.com/catalog/product/1017319
https://e.lanbook.com/book/113632
https://znanium.com/catalog/product/1013521

«Y4ueOHUKHN HI'TY»). - ISBN 978-5-7782-2467-4. - URL:
https://znanium.com/catalog/product/556622 (mata o6pamenus: 19.04.2024). - Tekcr
JJIEKTPOHHBIN.

3. MopeBa 0. A. HerpanuuuoHHBIE HCTOYHUKH SHEPIHH : Y4eOHO-METOAMYECKOE
nocobue / FO. A. Mopesa, JI. I'. Crapkosa, JI. 1. Kopotkosa ; MI'TY. - Marautoropck : MI'TVY,
2016. - 1 3JICKTPOH. OTIT. JINCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1570. - TekcT : 3eKTPOHHBIHA.

4. Kaprasues C. B. Herpagunmonssie 1 BO300HOBIISIEMbIE HCTOUHUKH SHEPTUH : yueOHOE
nocobue / C. B. Kaprasues, E. I'. Hemmopenko. - 2-e u3 ., ucrp. u 1o1. - Marautoropek : MI'TVY,
2012. - 1 3JICKTPOH. OTIT. JTUCK (CD-ROM). - URL:
https://host.megaprolib.net/MP0109/Download/MObject/31. - TekcT : 3IeKTPOHHBI.

B) MeToauveckne yKazaHus:

1. Mopesa 0. A. Hcnonb3oBaHue HETPAIULMOHHBIX UCTOUHUKOB SHEPIUM B CHCTEMAaX
TEIJIOTa30CHA0KEHUS M BEHTWJIAIUU : ydeOHO-MeToandeckoe nmocooue / 0. A. Mopesa, JI. T'.
Crapkoga, JI. 1. Kopotkosa ; MI'TVY. - Marautoropck : MI'TY, 2017. - 74 c. : wn., Tabn. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/1997. - Tekct : HemOCPEACTBEHHBIH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieueHue

HaunmenoBanue .
o Ne morosopa Cpok neiicTBUS JTULEH3UH

MS Office 2007 |, 135 o1 17.09.2007 Geccpoaro
Professional

7Zip CBOOOJIHO PAaCIPOCTPAHIEMOE OECCPOYHO

FAR Manager CBOOOJHO PACIPOCTPAHIEMOE OECCPOYHO
Bbpaysep Mozilla |cBoGomHO pacmpocTpaHsemoe

Firefox 10 Oecepotiso
Bbpaysep Yandex [cBoGomHo pacmpocTpaHsiemoe OECCPOYHO

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX I/IHq)O]Z)MaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue xypca CchlIKa
HaLII/IOHaHBHaSI I/IH(bOpMaL[I/IOHHO-aHaJ'II/ITI/ILIeCKaH
cuctema — Poccuiickuii umngexc wayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHIL)
[MouckoBas cucrema Axanemuss Google (Google URL: https://scholar.google.ru/
Scholar) ' ' ' '
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecIeYeHUe JUCIUTUINHBI BKITFOUACT:

JIeKIIMOHHBIE ayAUTOpUU: MYyJIbTUMEIUHHBIE CpPEICTBA XpaHEHHs, IepeJadyd |
npeicTaBieHuss WHPOpPMaUWU (MHTEpAaKTUBHAs JIOCKA B KOMIUIEKTE C IPOEKTOPOM U
KOMITBIOTEPOM); JIeMOHCTpAalIMOHHBIEC CTEH/IbI, TUIAKATHI, HATJISTHBIC TIOCOOHS.

[Tomemienust s caMocTOSITeNbHON paboThl: IlepcoHanbHble KOMIIBIOTEPHI ¢ TAKETOM
MS  Office, Beixomom B  HWuTepHeT W ¢ JOCTYIIOM B DIIEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

AymuTopun s IPaKTHYSCKUX 3aHSITUH, TPYIIIOBBIX WHAWBUIYAIBHBIX KOHCYJIbTALIUH,
TEKYIIET0 KOHTPOJIA U MPOMEXYTOYHOW aTrrecTanuu: J[eMOHCTPALlMOHHBIE CTEH]IBI, IUIAKATHI,
HarsiHbIe ocoOust; [TpuOopsl IUisl ompenerneHus: mapaMeTpoB MUKPOKIMMATa TOMEIICHUS:
anemometp Kpbuibyatbiii ACO-3; vameunsiii anemomerp APU-13; nudporoii Tepmoanemomerp
Testo 405; mudposoit tepmomerp TK-5; tepmomerp DTII-M; mncuxpomerp; mnUpPOMETp
UH(PaKPaCHBIH.

[Tomemnienuss uis XpaHeHUS W NPOPWIAKTUYECKOTO OOCIY)KUBaHUS  y4eOHOTro
obopynoBanus: Ilkader u cremmaxu i XpaHEHUS Y4eOHO-METOAWYECKON JTOKYMEHTAIIHH,
y4eOHOTO 000pYJ0BaHUS U y4eOHO-HATJISIHBIX MTOCOOUI; HHCTPYMEHTBI U 000pYyIOBaHUE ISt
00CITy)KMBaHUS.



IIpunoxenne 1
Y4eOHO-MeTOANYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4arommXxcst
ITo JUCHUIIIINHE «Hcnonap3oBanne HCTPAAULIMOHHBIX HUCTOYHUKOB SHEPTHUU»
IpelyCMOTPEHAa ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00y4JaroluXCs.
AynuropHas caMOCTOsITeNIbHAs paboTa CTyIE€HTOB IPEIIOIaraeT IpoBEACHHE
KOJUIOKBUYMOB Ha IPAKTHYECKUX 3aHATHUSX.

IIpumepHbie ayauToOpHbIe KOJLIOKBUYMBI (AK):

AK Nel «O06mue cBefieHus 0 HETPaIUIIMOHHBIX UICTOYHUKAX dHEpruu. [ enmosHepreTuka.
Berposnepreruka».

Bonpocsl K KOJUIOKBUYMY:

1. Ha3zoBute TpaauLIMOHHBIE U HETPAJUIIMOHHBIE HCTOYHUKH SHEPIHH.

2. XapakTepUCTUKH COJIHEYHOI'O U3ITYyUEHUS KaK HCTOUYHUKA SHEPTUH.

3. KoHcTpykinu 1 MaTepualibl COTHEUHBIX 3JIEMEHTOB.

4. Knaccugukarust 1 OCHOBHBIE 3JIEMEHTBI T€THOCHCTEM.

S. KoHueHTpupytomume reamonpueMHUKH.

6. [Tnockue coHEUHbIE KOJUIEKTOPHI.

7. CucreMbl aKKyMYJIMPOBaHUS COJTHEYHON 3HEPIHUU.

8. Knaccugukanus BeTpogBurateneii mo npuHIuIy paboThl.

9. [TpuHIMn AEHCTBUS M KOHCTPYKLMHM TOPU3OHTAIBHBIX BETPOIHEPIeTUUYECKUX
YCTaHOBOK.

10. [TpuHiMn fAEHCTBUS M KOHCTPYKLUH BEPTUKAJIbHBIX BETPOIHEPreTUUECKUX
YCTaHOBOK.

11. Hcnonb30BaHue BETPOBOM SHEPIUU B CHCTEMaxX OTOIJICHHUS.

AK Ne2 «buosnepreruxa.

Bonpocsl K KOJUIOKBUYMY:

[lepeuncnure METOIBI MOIYYCHHUE YHEPTHHN U3 OMOMACCHI.

[Tpuntumn paboThl YCTAHOBOK MPSIMOTO CKUTAHUSI.

Onummre TpUHLIUI PabOTHl MHUPOIU3HON YCTAHOBKH.

lNaszudukanus kak MeTO MOTyYeHUs Ta3000pa3HOTO TOTUIMBA.

[Tomyuenus sHEPTUN U3 OMOMACCHI TyTeM OMOJIOTHYECKOT0 IPeoOpa3oBaHusl.
AK Ne3 «I'eoTepmaiibHasi 2HEpreTuKa. TermmoTa BETSHKHOTO BEHTHIISIITHOHHOTO BO3/yXa»
Borpocsl k KOJIJIOKBUYMY:

TennoBon peXuM 36MHOU KOPBI.

[TonzemHbIe TEpMaATbHBIE BOJBI (THAPOTEPMBI).

3anacel ¥ pacpOCTpaHEHUE TEPMAIBHBIX BOJI.

OTKpBITBIE CUCTEMBI T€OTEPMAIIEHOTO TETJIOCHA0KEHHUS.

3aKpBIThIE CUCTEMBI T€OTEPMAIBHOTO TETNTIOCHAOKEHHSI.

CucremMa reoTepMaibHOTO TEIUIOCHAOKEHUS C TeTJIOBBIMU HACOCAMHU.

[Tpuntun paboThl, KOHCTPYKIIUH PEKYIEPATUBHBIX TETNIOOOMEHHHUKOB.
[TpunIMnI paboThl, KOHCTPYKIIMKM pPEreHepaTHBHBIX TETNIOOOMEHHHUKOB.
TemmoBble HACOCHI KaK CIIOCO0 MCIOIb30BaHUS HU3KOIIOTEHIINAILHON TELIOTEI.
0. [TpuammMn paboThl W KOHCTPYKIHMS TIOBEPXHOCTHBIX TEIUIOOOMEHHUKOB C
MIPOMEXKYTOUYHBIM TETIIOHOCUTEIIEM.

agrwbdE

BOoo~NoOR~WDNE

BHeaynuTopHas caMoCTOsITeIIbHAS paboTa 00YJIArOIIMXCS OCYIIECTBIISETCS B BUJIC:

- U3YYCHHSI TUTEPATyPHI 110 COOTBETCTBYIOILIEMY pa3fienly ¢ mpopaboTKoi MaTepuana

- IOWCKa JIOMOJIHATENIbHON nH(pOpMaIuu 1o 3aaHHoi TeMe (padoTa ¢
oubmuorpadguueckuM MaTepuagamMu, CIpaBOYHUKAMHU, KaTaIoraMH, CIIOBapsIMHU,
SHIUKJIONEAUSIMHU );

- OJATOTOBKH K MPAKTUYECKUM 3aHSATHUSIM.



IIpunoxenne 2

OueHo4HbIEe CpPeCTBA A5 MPOBeIeHNUs IPOMEKYTOUYHOM aTTecTAlMI

Koxa
MHIUKAT
opa

NHaukaTop 10CTHKEHHS
KOMIIeTEHITHH

OueHo4yHbIE CpeCcTBA

IIK-1: Cnioco0eH moAroToOBUTh IPOEKTHYIO U PabOUyr0 JOKYMEHTAIUIO M0 OTAENIbHBIM 3JIEMEHTaM
W y3JIaM, BBINOJHSITH MPOCKTHl CHUCTEM OTOIUICHHSI, BEHTWISIIMH, KOHIWIIMOHUPOBAHUS BO3/yXa,
MIPOTUBOABIMHON BEHTUJISILIUH

IK-1.1

Bremomnaser
MMOATOTOBUTEILHBIN
MPOEKTUPOBAHMUS,
BKJTIOYAIOIIH I coop u
MOJArOTOBKY UCXOJIHBIX JAHHBIX

oTaIl

IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB /LIS
MOArOTOBKHM K 3a4eTy
1. TpaauuMOHHbBIE U HETPAIULIMOHHBIE HICTOUHUKH
SHEpPIruu
2. 3amacel ¥ TMHAMHKA MOTpeOIeHUs
HHEpPropecypcos, nonutuka Poccun B o01actu
HETPaJULMOHHBIX HCTOYHUKOB YHEPIUU
3. OcHOBHBIE 0OBEKTHI HETPAIULIMOHHON SHEPreTUKU
Poccun
4. KoHCTpYKLIMU 1 MaTepUalibl COTHEUHBIX
AJIEMEHTOB
5. Knaccuduxanust 1 OCHOBHbIE 3JIEMEHTHI
reJIMOCUCTEM
6. KoHueHTpupyomuye re1MonpueMHUKH
7. Il;mockue CONTHEYHBIE KOJUIEKTOPBI
8. Conneunsie abcopOepsl
9. Knaccuguxkanys akkyMyJIITOpOB TeIlIa
10. Knaccudukanus BerpoaBuraTeneii o NpUHIIUITY
paboThI
11. [MonzeMHbIe TepMaTIbHBIE BOJIBI (THAPOTEPMBI)
12. OTKpBITBIE CUCTEMBI T€OTEPMATIBLHOTO
TEIIOCHA0XKEHUS
13. 3akphIThlE CUCTEMBI F€OTEPMAJILHOTO
TEIIOCHA0XKEHUS
14. Cuctema reoTepMaibHOTO TETUIOCHAOKEHUS C
TEIJIOBBIMU HACOCAMH
15. IlpuHuun aecTBUS U KOHCTPYKIIUU
TOPU30HTAJIBHBIX BETPOIHEPTETUYECKUX YCTAHOBOK.
16. IlpuHuun aeicTBUS U KOHCTPYKIIUU
BEPTUKAJIbHBIX BETPOIHEPIreTUUECKUX YCTAHOBOK.
17. Vcnonp3oBaHuE BETPOBOM SHEPTUU B CUCTEMAX
OTOIUICHMS.
18. MeTtozpbl ofy4yeHUe SHEPTUU U3 OMOMACCHI.
19. IlpuHuHMI pabOThl ¥ KOHCTPYKIIMU YCTAHOBOK
MPSIMOTO CKUTAHUS.
20. ITonyueHus sHepruy U3 GMOMAcChl MyTeM
OMOJIOTUYECKOTO MPeoOpa3oOBaHMUS.

[1K-1.2

Bemonusier  paboTel 1O
MIPOSKTHPOBAHHIO JICMEHTOB U
CUCTEM

IIpuMepHbIe MPAKTHYECKHE 32 IAHUS:

1. Onpenenenre TENIOBON MOIIHOCTH WHKEHEPHBIX
CUCTEM IO YKPYINHEHHBbIM TMOKa3zarenasiM. Pacuer
CYTOYHBIX M CPETHEMECSYHBIX TEIUIOBBIX HArpy30K
(otommmenne, [I'BC, HarpeB  BEHTHIAIMOHHOTO




BO3/TyXa).

2. OmpeneneHue TEIJIOTEXHUYECKUX IapaMeTpoB
INPUHATOTO K  TIPOEKTUPOBAHHUIO  COJHEYHOTO
KOJJIEKTOPA.

3. BeiOparh onTUMabHBIM BapUAHT TEINIOHACOCHOU
YCT@HOBKH C Y4ETOM TpeOyeMoii TeTII0BOH MOIITHOCTH.

IIpumepHbIe 3aJaHUA IS KOHTPOJIbLHON padoThI:
1. Onpenenuth 3)pPEKTUBHOCTH KPYTIIOTOAMYHOTO
WCIOJIb30BaHus TenuoyctaHoBku s ueneid 'BC B
KOTTe/IKE 06mei mwiomansio 150 M Ha 4 uenoseka.
Kimumarndeckux ycimoBus rTopojga MarHuToropck.
[Tnomanp conaHeuyHOro KoJjulekTopa 4 M. Hopma
pacxoja ropstaeit Bojabl S0 J1/1eHb Ha YeToBeKa.
2. OueHuTh 3P PEKTUBHOCTh YCTAHOBKH
OuorazoreHeparopa JJis yTUIN3alluu HaBo3a

0) Ilopsinok mnpoBedeHHs] NPOMEKYTOYHOH AaTTeCTAllMM, IOKa3aTeJM M KpPUTepHH
OLlEHUBAHMUSL:

[TpomexyTouHasi arrectanus o aucuumuinHe «lcnonab3oBaHue HETPATUIIMOHHBIX HUCTOYHUKOB
SHEPruun» BKJIIOYA€T TCOPETUYCCKUC BOIPOCHI, IMO3BOJAIONIME OLCHUTH YPOBCHL YCBOCHUA
oOyJaromuMcsi 3HaHUH, cTerneHb cOPMUPOBAHHOCTH yMeHUW u BiaaeHuid. [IpoBogutcs B dopme
3ayeTa.

3ayer Mo JaHHOHN JUCHUIUIMHE MPOBOJUTCS B YCTHOH (hopMe 1Mo OmieraM, KaXKablii U3 KOTOPBIX

BKJIIOYAET 1 TeopeTHuuecKkuii BOIpOC 1 OJHO IPAKTUYECKOE 3a/1aHHUE.

IToxa3zatrenu u KPUTEPHUHA OLICHUBAHUA 3a4Y€Ta:

— Ha OLEHKY <«3auyTeHo» — OoO0ydJaroluiica JIeMOHCTPUPYET JOCTAaTOYHBIN YpOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHBIE 3HAHUSI, YMEHUSI OCBOEHbI HE MeHee ueM Ha 50%,
HO JIOMYCKalOTCS HE3HAYUTENIbHbIE OMIMOKHM, HETOYHOCTH, 3aTPYAHEHHUS IMpPH AHATUTHUYECKUX
olepanusx, IEPEeHOCe 3HaHUI U YMEHUH Ha HOBBIE, HECTAHIAPTHBIE CUTYaLINH.

— Ha OIICHKY «He 3a4YTeHO0» — oOydJaronuiicss neMOoHCTpupyeT 3HaHusi He Oonee 40%
TEOPETUYECKOT0 Marepuasia, JOMYyCKaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET II0Ka3aTh
MHTEJJIEKTyalbHbIe HABBIKM PEIIEHUS POCTHIX 3a/1ad.



