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JIner akTyanusanuu padoyeil nporpaMmsl

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM rojly Ha 3aceqaHuu Kadeapsl YPOAHUCTHKH U WHKCHEPHBIX CUCTEM

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

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
yueOHOM rojly Ha 3aceqaHuu Kadeapsl YPOAHUCTHKH U WHKCHEPHBIX CUCTEM

[Iporokonm ot 20 1. Ne

3aB. xadeapoii M.M. CypoB1oB

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopena s peanusaruu B 2029 - 2030
y4eOHOM oy Ha 3aceaHuu Kageapsl YpOaHUCTUKU U MHXKEHEPHBIX CUCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM roJly Ha 3aceaHuu Kadeapbl YPOAaHUCTUKHA U MHKCHEPHBIX CHCTEM

IIporokom or 20 . Ne
3aB. kadenpoii M.M. CyposuoB




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[lenbto ocBoeHUsT AUCHUIUIMHBI «VICrob30BaHNEe HETPATUIIMOHHBIX UCTOYHHKOB
SHEPTUn» ABJsETCS GOopMUpPOBaHUE y 00yJaIOIIMXCS 3HAHUI Ha OCHOBE HAy4YHO-
TEXHUYECKON MH(POpMAIIH, OTEUECTBEHHOTO U 3apyO0EKHOTO OIbITa, HEOOXOAUMBIX IS
pElIeHHs BOIIPOCOB CHUYKEHUS DHEPrOMOTPEOICHUSI B CUCTEMAaX TEIIOra30CHa0KeHus 1
BEHTWISILIUY [TYTEM KCIIOJIb30BAHUS HETPAIUIIUMOHHBIX HCTOYHUKOB YHEPIHH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

Jucnuminza Mcnonbs3oBaHue HETpaAULIMOHHBIX HCTOUHUKOB SHEPTUU BXOAUT B
4acTh y4eOHOro IiaHa popMUpYEMYIO yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHHHA
00pa3zoBaTeNbHON MPOTPAMMBI.

JUia n3yyeHus JUCUUIUIMHBL HE0OXO0AUMBI 3HAaHUS (YMEHUS, BIIa/ICHU),
c(OpMHUPOBAHHBIE B PE3yJIbTATEe N3YUYEHUS TUCLMILIMH/ IPAKTUK:

CrpoutensHas pusuka

CrpouTtenbHble MaTepUabl

OCHOBBI aQpXUTEKTYPBI U CTPOUTENIBHBIX KOHCTPYKLIUN

VY4er ¥ KOHTPOJIb SHEPrOPECYPCOB B CUCTEMAX TEIUIOra30CHA0KEHUS U BEHTHIISALIUU

Hacocsl, BeHTUIIATOPBI U KOMIIPECCOPBI B CHCTEMax TEIJIOra30CHA0KEHHs U
BEHTHJISALIUH

WuxeHepHble cCTEMBbl U 000pYA0BaHHE 3/1aHHH

Otomnnenue

['enepartops! Temia

3HaHus (yMEHUs, BIIAJICHUs ), OJYyYEHHbIE IPU U3yYECHUH JAaHHOM JTUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3YUSHHSI JUCLUIUIMH/IPAKTUK:

ABTOMAaTH3aIMs CUCTEM TEIIOra30CHA0KEHUS U BEHTHIISALIH

[ToaroToBka K mporeaype 3auThl ¥ 3alUTa BBITYCKHON KBaTH(PUKAIMOHHOM
paboThI

DHeprocOepeKeHne B CUCTEMaX TETUIOra30CHA0KEHHS U BEHTUJISIIUN

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOLYJIS1) M IJIAHMPYEMble pe3yJIbTaThl 00y4eHH s

B pe3ynbraTe ocBoeHUS TUCHMITIMHBI (Moys) «lcronp30BaHNE HETPAAULIMOHHBIX
MCTOYHHUKOB SHEPTUN» 00yUaroIUICs T0JKEeH 00J1afaTh CICAYIOIIMMU KOMIIETEHIIUSMU:

KO)I HHAUKaTopa I/IHI[I/IKaTop JOCTHXKECHUS KOMIICTCHIIN

ITIK-1 Cnocoben NMOATOTOBUTH NPOCKTHYIO U pa6oqy}o JOKYMCHTAIHIO IO OTACIIbHBIM
QJICMCHTAaM U y3JIaM, BBIIIOJIHATH IIPOCKTHI CUCTEM OTOILNICHUS, BEHTHIISINU,
KOHAWIIMOHUPOBAHUA BO3/1yXa, HpOTHBOI[LIMHOﬁ BCHTUIAIIUHN

IIK-1.1 BrInosHSIeT TOATOTOBUTENIBHBIN 3TAll TPOCKTUPOBAHUS, BKIIOUAOITUN
cOOp ¥ MOATOTOBKY MCXOHBIX JaHHBIX

I1K-1.2 BeinonHseT paboTsl 10 TPOSKTUPOBAHUIO SJIEMEHTOB U CHCTEM




4. CTpyKTYypa, 00bEM U COJEpKAHNE TUCUUIIIMHBI (MOXYJIs)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 2  3a4€THBIX €IMHMI] 72 aKaj. 4acoB, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 37 aKkaJ. 4acoB:

— aynuTopHas — 36 akaj. 4acos;

— BHeayAuTopHas — 1  akaj. 4yacos;

— caMocTosITelbHasA paboTa — 35 akaJl. 4acoB;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

@dopma arTecTaluy - 3a4eT

AynuropHas = o
KOHTaKTHas paboTa E z ®dopma Tekyero
& =
N B aKaJ. yacax 3] Bun KOHTPOJIA
Paszen/ Tema 3 (B axan ) EB y P Kox
< 8 © | camocrosTenbHON |  yCIIEBa@MOCTH H
JTACIUTUTAHBI 5 g = . | xommeTeHIUH
3 S 5 padoThI TIPOMEKYTOYHOM
Tex mal. | mpakT. 2'S aTTeCTaluu
3aH. 3aH. | O &
1. Pazgen 1. O6uue cBeneHus o
HETPAJUIMOHHBIX HCTOYHUKAX
sHepruu. CoynHeuHas SHeprus
1.1 O6mue cBeneHus o
HETPaJUIHOHHBIX
HCTOYHHKAX JHEPTUH.
[lepBUYHbIE 1 BTOPUYHBIE
SHEPreTHUECKUE PECYPCHI. CamocrosTensHoe
BozoOHoBnsIeMBIE U U3yueHHE .
1 3 Y o YcTHBIN Onpoc TK-1.1
HEBO300HOBIISIEMbIE y4eOHO
HCTOYHHKHU SHEPTHUH. JUTEPATyPhI
CrpaTernieckue e
HCTIONTb30BaHHUS
HETPaJUIIOHHBIX
HUCTOYHHUKOB
1.2 O6uue cBeneHus 0
COJIHEYHOH SHEpruu.
[ToaroroBka k
CHcTeMBbl COJIHEYHOTO
MIPaKTHYECKOMY
ororuteHus1. CHCTEMBI 7 SAHSTHIO
TOpsIYEro BOJOCHAOKCHHUS C ' . TIK-1.1, TIK-
. 2 4 3 CamocTosiTenbHOe YerHBIi onpoc
HCTIONIb30BAaHUEM COJTHEUHOM 1.2
H3y4eHHE
sHepruu. Vcronp3oBaHue N
y4eOHO
TCIIJIOBBIX HACOCOB B
JIATEPaTyphI
CHCTEMax COJIHEYHOTO
otoruieHus u 'BC
1.3 OGopynoBanue
COJIHCYHBIX CHUCTEM. nO)IFOTOBKa K
Konctpykuuu nmnockux, MIPAKTHYECKOMY
TpyOUaThIX U 3aHATHIO.
(hoxycHpyrommx 1 3 CamocrosTenpHOe YcTHbIl ompoc IIK-1.1
TeJIMOTIPUEMHHUKOB. U3ydeHHe
AKKYMYJSITOPBI COTHEYHOU yaeOHOI
sHepruu. CoTHEUHbIE JIUTEPATyPhI
3JIEKTPOCTAHIMN
Hroro o pazneny 4 4 9




2. Paznmen 2. BerpoBast sneprust

2.1 XapakTepucTHKa BeTpa
KaK UCTOYHUKA SHEPTHUHU.
IIpunnun neiictBus u

ITonck
JIOTIOJTHUTEILHOM
uH(popMaIUy 10
3aJIaHHOM TeMe

KOHCTPYKIUH (pabora ¢
BETPOIHEPTETUUCCKUX oubnmorpaguuec K-1.1. TIK
yCTaHOBOK. Vcronb30Banne 7 KUM VYerHbIi onpoc 1 2’
BETPOBOI1 SHEPTUH B MaTepHuaIamu, '
cUcTeMax OTOIUICHUSL. CMPaBOYHHUKAMH,
Bri6op KaTaJoraMH,
BETPOIHEPreTUUECKUX CIIOBApsIMH,
YCTaHOBOK SHIMKJIONIEIUAMHU
HUroro no pazneny
3. Paznen 3. Mcnone3oBaHue
GuoTormuBa
CamocrosTensHoe
3.1 Bunsl OuorommBa, UX U3y4eHue .
A ’ Y . VYcTHBIi onpoc TK-1.1
XapaKTePUCTUKH. yueOHOM
JIUTEPATYpPhI
Iounck
OTIOJTHUTENBHOMN
3.2 Metoap! oTy4eHne -
uH(popMaIMy 1o
SHEpPIruu U3 OMOMACCHI. .
3aJJaHHOH TeMe
WuTeHcudukanus Merona
(pabota ¢
MPSMOTO COKUTAHHUSL. GuGHOrpaduec
Ilonydenue TBEpaoOrO, KHI;I VYeTHbIH onpoc. TIK-1.1, TIK-
ra3000pa3HOro U >KHJIKOr0 Koncynbsranus 1.2
MaTrepuaaamu,
OHMOTOILINBA METOIOM 7
CIpaBOYHHUKAMH,
nuposin3a. ['azudukanus
KaTaJoramMH,
KaK MeTOJ OTy4eHHUS
CJIOBApSIMH,
ra3000pa3Horo TOIUIMBA
SHIMKJIONEIUSMH
CamocTrosTenpHoe
3.3 buomornueckoe H3y4YCHHE
npeoOpa3oBaHKue KaKk METOI yueOHOM
HOJIyYEeHUsI SHEPTUU U3 Ouo- JIUTEPATYPBHI. VYcTHbIi onpoc IK-1.2
Macchl. Pacuet nmapamerpos IMonroroska
OHOTa30BBIX YCTAHOBOK MPAKTUYECKOMY
3aHSTHUIO
Wroro no pazneny
4. Paznen 4. 'maposHepreTuka.
IIpeoGpa3oBaHue YHEPrUn OKeaHa
[ouck
4.1 Tlpunuun paboTsI JIOTIOTHUTENBHOMN
THIPOIHEPTETUICCKUX UHPOPMAIIH O
yctaHOBOK. OcoOeHHOCTH 3alaHHON TeMe VYeTHbI onpoc. IK-1.1, TIK-
MaJIOH THIPOIHEPTETHKH. (pabota c Koncynpranus 1.2
Buabl 1 XapaKTepUCTUKH onbnmrorpadmyec
THJPABINYECKUX TYpOUH KHM
7 MaTepuaIaMu)
CaMocrosTensHoe
U3y4YCHHE
4.2 DHeprus NpUIMBOB U YT
yaeOHOI
otnuBoB. Vcnions3oBanue .
N JIUTEPATYPBI. VYeTHBIl onpoc TIK-1.1
TEIUIOBOM SHEPrUU OKeaHa.
o Iloaroroska k
OHeprus MOPCKUX TEYCHHH
MPAKTHIECKOMY

3aHATHUIO




HWroro no pazaeny 2 2 6
5. Pazgen 5. 'eorepmanbHas
JHEpreTHKa
5.1 Xapakrepuctuka
HCTOYHUKOB T€0TEPMATbHOMN CamocrosTensHoe
sHepruu. Mcnoiap30BaHue H3y4YeHHe
reoTepMallbHON SHEPIUU y4eOHOi
JULSL 3JIEKTPOCTAHIIUI. 2 2 2 JIUTEpPaTypBhL. VYerusblil onpoc MK-1.1
Hcnonb3oBanue IlonroroBka
reoTepMagbHON SHEPTUH B MPAKTHIECKOMY
CHCTeMax OTOIUICHUS U 3aHSTHUIO
TOpsIYero BOI0OCHA0KEHHUS
7
5.2 Cucremsl
re0TepPMaITLHOTO CaMmocrosTensHoe
TEIUIOCHA0XKEHUSI. U3y4YeHHE
OTKpPBITHIE U 3aKPBITHIE yueOHOM MK-1.1. TIK
CHCTEMBI T€OTEPMATLHOTO 2 2 3 JIUTEPATYPHI. YcTHbIi onpoc 1 2’
TETIOCHA0KEHHS. [lonroroBka '
[IpumeHeHne TETIOBOTO MPAKTHIECKOMY
Hacoca B Te0TEPMaIbHBIX 3aHATHIO
CUCTEMaXx TeIUIOCHAOKEeHHUSI.
HWroro no pazaeny 4 4 5
6. Paznen 6. TeruioTa BBITSHKHOTO
BEHTHISIIIMOHHOTO BO3/TyXa
6.1 IMpunnun paboTsL,
KOHCTPYKIIHH CamocTosTenpHoe
PEKYIepaTHBHBIX U n3ydeHue
pereHepaTuBHBIX yueOHOM
TEII00OMEHHUKOB. 1 2 2 JIUTEPATYPHI. VYcTHBIi onpoc IK-1.1
VY Tunuzanus TerioTh B IMoaroToBka K
CHCTeMaX BEHTHJISIIIUH TPH MPAKTHIECKOMY
UCIIOJIb30BAHUU  TETUIOBBIX 3aHATHIO
TpyO
[Tounck
OTIOJIHUTEIBHOMN
6.2 TemnoBble HACOCHI KaK 7 .
HHPOPMAITHH 10
CITI0CO0 MCITOIB30BaHUS .
. 3aJJaHHOH TeMe
HU3KOMOTEHIHAIBHOH Te-
(pabota ¢ N
10Tkl [IpuHIMT PaboTHI U VYcrHsblit ompoc.
6ubnnorpaduyec
KOHCTPYKIIUS 1 1 3 M Koncynprarmms. IK-1.1, TIK-
MTOBEPXHOCTHBIX IMoaroroBka k 1.2
MaTepuanamu,
TEII00OMEHHHUKOB U 3aueTy
CTIPaBOYHHUKAMH,
KOHTAaKTHBIX amaparoB ¢
KaTaJoTaMH,
MPOMEKYTOTHBIM
CIIOBapSIMH,
TEIIOHOCUTEIIEM
SHIUKIIOTIE TUSIMU
HWroro no pazaeny 2 3 5
Hroro 3a cemectp 18 18 35 3auéT
Uroro no aucuuruinee 18 18 35 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Peanm3aius KOMIETEHTHOCTHOTO TIOJIX0/Ia MPEAYCMaTPUBAET UCTIOIB30BaHUE B
y4e0HOM MPOIIECCe AKTUBHBIX M HHTEPAKTUBHBIX (POPM MPOBEACHHUS 3aHATHI B COUCTAHUU C
BHEAyIUTOPHOU pabOTOM ¢ 1eNbI0 (OPMUPOBAHUS U PA3BUTHS MPOPECCHOHATHHBIX HABBIKOB
00yJaroIuXxcs.

[Tpu 00ydyeHnn CTyIeHTOB TUCIUILTHHE «VICIIONh30BaHIE HETPAIUITNOHHBIX
VMCTOYHUKOB DHEPTHH» CIIEYET OCYIIECTBISATh CICAYIOIINE 00pa30oBaTebHBIC TEXHOJIOTHH:

1. TpagumoHHbBIE 00pa30BaTEIbHBIC TEXHOIOTUN. Y UeOHBIC 3aHSATHS C
MCIOJIb30BAaHUEM TPATUIIMOHHBIX TEXHOJIOTHIA TPOBOASTCS B popmax:

- UH(OPMAIIMOHHOM JICKITUY;

- IPAKTUYECKOTO 3aHSTHS, TOCBSIIEHHOTO OCBOCHUIO KOHKPETHBIX YMEHHI U
HABBIKOB TI0 TIPEITIOKECHHOMY alTOPUTMY;

2. TexHonoruu npodieMHoro ooyueHusi. C UCTIOIH30BAHUEM 3TOM TEXHOJIOTHUI
MIPOBOATCS MPAKTUYCCKUE 3aHATHUS B OpME PAKTUKYMA;

3. NudopManimoHHO-KOMMYHHUKAIIMOHHBIE 00pa3oBaTelibHble TEXHOJIOTUU. DOopMBbI
y4eOHBIX 3aHATHI, IPOBOAUMBIX C UCIIOJIL30BAHUEM HH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTH:

- JICKIUS-BU3YyaIIU3aIIHS;

- IPaKTUYECKOe 3aHATHE B (OpMe IIPE3CHTALIUH.

6 YueOHO-MeTOAMYECKOE 00ecTiedeHre CaMOCTOATEeIbLHOI PadoThl 00y4ar0IHXCH

[IpencraBieHo B npusoxeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl POBEeHUsI POMEKYTOYHON aTTecTallun
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUEeCKOEe M HH(pOpPMALIMOHHOE o0ecTieueHne U CHUTITHHBI

a) OcHoBHas JUTEpaTypa:

1. BropuuHsble 3Hepropecypchl 4 s3Heprocoeperaromme TeXHOIOT U B
IPOMBIIIIEHHOCTH : yueOHoe nocobue / FO. JI. Kypbatos, A. b. buprokos, I1. A.
I'nutués, T.I'. OnemkeBuu. — Bonorna : Undpa-Unxenepus, 2022. — 196 c. — ISBN 978-5-
9729-0796-0. — TekcT : aneKTpoHHBIH // JIaHb : 31eKTpOHHO-0MOINOTEeYHAs cucTeMa. —

URL:https://e.lanbook.com/book/281579  (mara oGpamienus: 25.03.2026). — Pexxum
JOCTyHa: JUIsl aBTOPH3. MOJIb30BaTENeH.

2. Komkos, B. A. DHeprocoepexxeHne B )KUINITHO-KOMMYHAJIbHOM XO035HCTBE (yueOHOe
nocooue / B.A. Komkos, H.C. TumaxoBa. — 2-e u3a. — Mocksa : UTHOPA-M, 2025. — 204 c. +
Jomn. marepuansl [DaekTpoHHBIH pecype]. — (Cpennee mpodeccroHaibHOEe 00pa3oBaHUE). -
ISBN 978-5-16-006849-7. - TekcT : 311€KTPOHHBIH. -

URL: https://znanium.ru/catalog/product/2178854  (marta oOparenus: 25.03.2026). —
Pexxum noctyna: mo nmoJamnucke.

0) lonomuurensHas TuTeparypa

1. [IpotaceBuy, A. M. DHeprocOepekeHrE B CUCTEMAX TETUIOra30CHAOKEeHMS,
BEHTWISAIIMA U KOHJIUIIMOHUPOBAHUS BO3ayxa : yueb. mocodue / A.M. IlporaceBnd. - MuHCK :
HoBoe 3nanme ; MockBa : UHOPA-M, 2019. — 286 c.: mi1. — (Beicimiee oOpa3oBaHue:
bakanaspuar). - ISBN 978-5-16-005515-2. - Tekct : 31eKTPpOHHEIH. -

URL :https://znanium.com/catalog/product/1013521  (maTa obpamienus: 25.03.2026). —
Pexxum noctymna: mo nmoamnucke.

2. Ynanos, C. H. Bo3o6HOBIIsIEeMbIe HCTOYHHUKY dHEPTUH : yaeOHoe mocobue / C. H.
Ynamos. - 3-e usg., nepepad. u goir. - HoBocubupck: Uzn-so HI'TY, 2014. - 459 c.

(Cepust «Yueonuku HI'TY»). - ISBN 978-5-7782-2467-4. - URL:
https://znanium.com/catalog/product/556622 (marta obpamenus: 25.03.2026). -
TekcT :2IeKTPOHHBIN.



https://e.lanbook.com/book/281579
https://znanium.ru/catalog/product/2178854
https://znanium.com/catalog/product/1013521
https://znanium.com/catalog/product/556622

B) Meroaunueckue yka3zaHus

1. Mopesa, 0. A. Mcnonp30BaHn€e HETPAJUIIMOHHBIX UCTOYHUKOB 3HEPTUHU B
CUCTEMaXx TEIUIOTa30CHAOKEHHUS U BEHTHIALINY : ydeOHO-MeToandeckoe mocoodue / 0. A.
Mopesa, JI. I'. Crapkosa, JI. 1. Kopotkosa ; MI'TY. - Maruutoropck : MI'TY, 2017. - 74 c.
: w1, Tabn. - URL: https://host.megaprolib.net/MP0109/Download/MObject/1997 .
MaxkpooOBeKT. - TEKCT : 3IeKTPOHHBIH.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:


https://host.megaprolib.net/MP0109/Download/MObject/1997

IIporpamMmmHoe o0ecnieueHune

HanmenoBanue .
o No norosopa Cpok AeiCTBUS TUIEH3UU
7Zip cB00OIHO pacnpocTpansemoe [10 0eccpovHO
FAR Manager cB00OIHO pacripocTpansemoe [10 0eccpovHO
Eﬁgz)e(p Mozilla cB00OOHO pactpocTpansemoe [10 O6eccpouHo
bpaysep Yandex |cBoOGoaHo pacnpoctpansiemoe [10 0eccpovHO

HpO(l)CCCHOHaJILHBIe 0a3mbl JAaHHbIX U I/IH(l)OpMaIII/IOHHbIe ClIPaBOYHBLIC CUCTEMBI

Hassanue Kypca Cchuika
HannonansHas nH)OpManmoHHO-aHATUTHYECKAS URL:
cucreMa — Poccuiickuii nHaeKC HaydHOro nutupoBanus | https://elibrary.ru/project_risc.
(PUHIT) asp

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

Poccuiickas ['ocynapcTBennas 6ubnanoreka. Karanoru

DrekTpoHHbIe pecypchl oubimorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MartepuanbHO-TEXHUUECKOE 00eCTIeYeHNE TUCIUIUIMHBI BKIIOYAEeT:

JlexuroHHble ayuTopuu: MyabTUMEAUMHbIE CPECTBA XPAaHEHNUS, IIepelaul U
IpeJcTaBiIeHUs HHPOpMALUU (MHTEpPAaKTUBHAS JOCKA B KOMILIEKTE C IPOEKTOPOM U
KOMIIBIOTEPOM); JIeMOHCTpaliMOHHBIE CTEHIbI, II1aKaThl, HArJIsIIHbIE IOCOOUS.

[Tomermienus 1t camocTosITenbHOM paboThl: IlepcoHanbHbIe KOMIIBIOTEPHI C TAKETOM
MS Office, BbI-x010M B IHTEpHET U € JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIHOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.

AyIuTopuH 1151 IPAKTUYECKUX 3aHATHH, TPYIIOBBIX WHAMBUYaTbHBIX
KOHCYJIbTAIIMH, TEKYIIETO KOHTPOJIS i TPOMEXYTOUHOM aTTecTanun: JleMOHCTpaliioHHbIe
CTEH/IbI, IJIAKATHI, HAaTJIsAHbIe Tocooust; [IpuOops! 11 onpeaeneHns mapaMeTpoB
MUKpOKJIMMAaTa NOMeIeHus: aHemMoMeTp KpbuibuaTblii ACO-3; vameunslii anemomerp APU-
13; nudposoit repmoanemometp Testo 405; uudposoit repmomerp TK-5; repmomerp OTII-
M; ncuxpomerp; NUpOMeTp HHPPAKPACHBIH.

[TomerieHus s XpaHEeHUs ¥ MPOPHUIAKTUYECKOT0 00CTyKUBaHUS yueOHOTO
o0opynoBanus: lllkadsl u cremnaku A XpaHeHUs] y4eOHO-METOANYECKOH TOKYMEHTAIIUH,
y4eOHOro 000pyI0BaHMs U yUeOHO-HATJIAHBIX TOCOOUI; MHCTPYMEHTBI UM 000pyI0BaHUE
U1 00CITyKUBaHUS.


https://elibrary.ru/project_risc
https://www.rsl.ru/ru/4readers
https://host.megaprolib.net/M

IIpunoxenne 1

Y4eOHO-MeTOANYECKOE 00ecTedyeHHe CAMOCTOSATeIbHOM PadoThl 00y4aro X cst
ITo JUCHUIIIINHE «Hcnonp30Banue HETpaAUIIMOHHBIX UCTOYHUKOB SHCPTUM»
IpelyCMOTPEHA ayIMTOpHAsl U BHEAYJUTOPHAs CaMOCTOATEIbHAs paboTa 00y4JaroluXCs.
AynuropHas caMOCTOsITeNIbHAs paboTa CTyIEHTOB IPEIIOIaraeT IpOBEACHHE
KOJUIOKBUYMOB Ha IPAKTHYECKUX 3aHATHUSX.

IIpumepHbIe ayanTOpHBbIE KOJLIOKBUYMBI (AK):

AK Nel «O6mue cBefieHus 0 HETPAIUIIMOHHBIX UCTOYHUKAX dHEPruu. | ennosHepreTuka.
Berposnepreruxan.
Borpocsl k KOJIJIOKBUYMY:

©CoNoO~wWNE

YCTaHOBOK.
10.

YCTaHOBOK.
11.

HasoBute TpaqunrOHHBIE U HETPAJULIMOHHBIC HCTOYHUKU SHEPTHH.
XapakTEepUCTUKH COJIHEYHOTO U3ITy4EHHUS KaK HCTOUYHUKA SHEPTUH.

KoHcTpykuuy u MaTepualisl COJIHEYHBIX 3JIEMEHTOB.

Knaccugukaius 1 OCHOBHBIE 3JIEMEHThI T'€JTMOCUCTEM.

KoHueHTpupyomue remonpueMHUKN.

ITnockue coHEeYHbIE KOJIJIEKTOPHI.

CucreMbl aKKyMYJIUPOBaHUS COJTHEUHOMN 3HEPTUU.

Knaccugukanus Berpoasurateineil o npuHIUIYy padoThl.

IIpyHumn nelcTBUS M KOHCTPYKUMH TOPU3OHTAJIBHBIX BETPOIHEPrETUYECKHUX

IIpuHimn pAeWcTBUS M KOHCTPYKLUHMHM BEPTUKAIBHBIX BETPOIHEPreTHYECKUX

Hcnons3oBanne BGTPOBOﬁ OHECPIUU B CUCTEMAX OTOILJICHUA.

AK Ne2 «buosHepreTrka. DHeprus MOpel U OKeaHOB. [ HapoIHepreTUKay.
Bonpocs! kK KOJUIOKBHYMY:

1.
2.
3.
4.

TeYEHUU

OcHoBBI IpeoOpa3oBaHusl YHEPTUU BOJIH.

OO0urme cBeeHus 00 MCIIOIB30BAaHUH YHEPTUU TIPUIINBOB.

MOHIHOCTI) IIPUITUBHBIX TEUCHUI U MMPUIIMBHOI'O IMOABEMA BOJBI.

OOmast xapakTepUCTHKa YCTPOWCTB JUIsl MCHOJIb30BAHUS SHEPTUM OKEAHCKHUX

[Tepeuncnure METO/IBI MOJTyYE€HHE SHEPIUU U3 OUOMACCHI.

[TpunHuMn paboThl yCTAHOBOK MPSMOTO CKUTaHMUSL.

OnumuTe NpUHIUI pabOThI MUPOIU3HON YCTAHOBKHU.

["a3udukanus Kak METO/ MOJIy4YeHHUs Ta3000pa3HOro TOILIMBA.

[Tony4yenus sHeprun U3 OMOMacchl MyTeM OMOJIOrMYECKOro IpeoOpa3oBaHusl.
[TpuHIMI pabOTHI THIPOIHEPTETHUECKUX YCTAHOBOK.

Oco0eHHOCTH Malol THPOIHEPTETHKH.

AK Ne3 «I'eorepmanbHasi sHepreTrka. TemnoTa BHITSH)KHOTO BEHTHIISILTAOHHOTO BO3/1yXa»
Bomnpock! k KOJUIOKBUYMY:

LCoNoOAWNE

[EN
©

TennoBon pexXuM 36MHOU KOPBI.

[Toa3eMHbIe TepMalIbHBIE BOBI (THAPOTEPMBI).

3anacel U pacnpoCTpaHEHUE TEPMAIIBHBIX BOJ.

OTKpBITBIE CUCTEMBI T€OTEPMAIILHOTO TETIJIOCHA0KEHHUS.

3aKpBIThIE CUCTEMBI T€0TEPMATLHOTO TEMIOCHAOKEHHS.

Cucrema reoTepMaibHOIO TEIUIOCHAOKEHUS C TETJIOBBIMU HAaCOCaMH.

[Tpuniun paboThl, KOHCTPYKLUHU PEKYIEPATUBHBIX TEJI000MEHHHUKOB.

[Tpunumn paboThl, KOHCTPYKIIMK pPEreHepaTUBHBIX TETJIO0OMEHHHUKOB.
TemnoBble HACOCHI KaK CIIOCOO MCIOIb30BAHUS HU3KOMOTEHIIUAIBHON TETIOTHI.
[Tpunuun paboThl W KOHCTPYKIMS TOBEPXHOCTHBIX TEIUNIOOOMEHHUKOB C

MMPOMEKYTOUYHBIM TCIIJIIOHOCUTCIICM.



BueaynuropHas camocrosiTesibHas paboTa 00yJaronuxcsl OCYIIECTBISETCS B BUJIE:

- U3yUYCHUS IUTEPATYypPhl 10 COOTBETCTBYIOIIEMY pa3/ieNly ¢ MpopabOTKON MaTepualia

- IOMCKA JIONOJHUTENIbHOM HH(pOpMaLMHK 110 331aHHOI TeMe (paboTa ¢
OoubmuorpadguueckuM MaTepHuagaMu, CIPaBOYHUKAMHU, KaTaJIOTaMH, CIIOBAPSIMH,
SHIUKJIONIETUSIMU);

- MOJTOTOBKH K MPAKTUYECKUM 3aHATHUSIM.



IIpunoxenne 2

OueHo4HBbIE CpeICTBA /15 NPOBeIeHUs MPOMEKYTOUHOI aTTecTaluu

Kon
HHINKAT

NHaukaTop A0CTHKEHHUS
KOMIIETeHIINH

opa

OuneHoYHBIE CPeICTBA

[1K-1: Crtoco6eH moAroTOBUTE MPOSKTHYIO U pabodyro JOKYMEHTAIIHIO [0 OTACIFHBIM 3JIEMEHTaM U y371aM, BHITIOTHSTh

TIPOCKTHI CUCT

€M OTOIUICHHUS, BEHTWISIUHW, KOHAUIMOHUPOBAHUA BO31yXa, HpOTI/IBOI[LIMHOI\/'I BCHTHJIIITHH

IK-1.1

Bremonnser MOATOTOBHUTCIBHBIN
ATal MPOCKTHUPOBAHUS, BKIIOTAFOIIIHIHA
cbop M TOATOTOBKY  HCXOJHBIX
JIAHHBIX.

ITepeyeHb KOHTPOJIBbHBIX BONIPOCOB /ISl MOATOTOBKHU K
3ayerty
1. TpanuumoHHbBIE M HETPaJUIUOHHBIC UCTOYHUKH SHEPTUU
2. 3amacel ¥ TUHAMUKA TOTPEOJICHIS SHEPTOPECYPCOB,
nonutrka Poccun B 00:1aCTH HETPaAUIIMOHHBIX HCTOYHHKOB
SHEPrUH
. OcHOBHBIE 00BEKTHI HETPAAUIIMOHHOM dHepreTHky Poccun
. KoHCTpyKIIMM M MaTepualibl CONHEYHBIX 3JIEMEHTOB
. Kimaccu¢mkanust 1 0OCHOBHBIE 3JIEMEHTHI TETHOCHCTEM
. KoH1leHTpHpyomnme renmonpueMHIKH
. ITnockne comHEYHbIE KOIIIEKTOPHI
. Conueunsie abcopOepsl
. Kimaccu¢mkanus akkyMmysIsTopoB Teruia
10. CucremBbl aKKyMyIHPOBAaHUS TEIUIOBOI 3HEPTHU
11. Knaccudukanums BeTpoaBUTaTesei 1o npuHuuny padboTsl
12. TemunoBoit pexxuM 3eMHOI KOPHI
13. Iloa3eMHbIe TepMaJIbHBIE BOJBI (THAPOTEPMBI)
14. 3anacel ¥ pacpocTpaHeHHEe TePMAIbHBIX BOJ
15. OTKpBITBIE CUCTEMBI T€0TEPMATIBHOTO TEIUIOCHAOKEHHS
16. 3aKpBIThIE CHCTEMBI T€OTEPMAIILHOTO TETUIOCHA0KEHUS
17. Cucrema reoTepMaIbHOTO TEIUIOCHA0KEHUS C TeINIOBBIMU
HacocaMu
18. KoMIulekcHast cucremMa reoTepMallbHOTO TETIIIOCHAOKECHUS
19. OcHOBEHI TpeoOpa3oBaHUs SHEPTHH BOITH
20. O6ume cBeneHNs 00 UCIIOIB30BAHUY YHEPTHH IPHIINBOB
21. Mcrionp30BaHNE SHEPTHHA OKEAHCKUX TEUECHUH
22. O0rm1ast XapaKTepUCTUKA YCTPOWCTB JJIsl KCIIOJIb30BAHUS
SHEPIHH OKEaHCKUX TeYEHU M
23. Pecypchl TeTI0BOM SHEPTUU OKeaHa
24. Vcnons30BaHUE TIepernaja TeMIeparyp okean-aTMocdepa
25. OTKpBITBIE CHCTEMBI T€0TEPMAaTIBHOTO TEIUIOCHAOKEHHS.
26. 3aKpBITHIE CHCTEMBI T€0TEPMAIbHOTO TETUIOCHA0KEHUSL.
27. Cuctema reoTepMaibHOTO TEIUIOCHA0XKEHHS C TEIUIOBBIMHU
HacocaMH.

0N LN bW

Ne)

IIpuMepHbIe MPAKTHYECKHE 3aJAHUS:

1. Onpenenenue TEIIOBONH MOITHOCTH HH)KEHEPHBIX CHCTEM I10
YKpPYITHEHHBIM MOKa3aTeJIsIM. Pacuer  cyTouHBIX u
CpeIHEMECSIUHbBIX TEIJIOBBIX Harpy3ok (ororuieHue, I'BC, Harpes
BEHTUJISIIIIOHHOTO BO3/1yXa).

IIpumepHble 3a1aHus:

1. TlomoGpaTh  BETPOBYIO
WH/IUBUAYAIEHOTO 3JaHUS.

2. Paccuurarn CpeHEMECIYHYIO u rOJIOBYIO
MIPOU3BOJUTENILHOCTh 3aJJaHHOW COJIHEYHOM YCTAHOBKU ISt
cuctemsl I'BC xorTemxka.

YCTaHOBKY JJIA HYXI

IK-1.2

Brinonnser
MPOEKTUPOBAHUIO
CUCTEM

padoThI o
JJIEMEHTOB U

Teopernueckne BONPOCHI K 324e€TYy :

1. IHTEHCUBHOCTH COTHEYHOT'O U3Ty4EHUS

2. [Tpunrun paboTel KOHIEHTPHUPYIOMINX TeIMOTTPHEMHUKOB
3. [IpuHimI paboThI INIOCKUX COJIHEYHBIX KOJIJIEKTOPOB

4. DHepreTHdeckuil 6aJaHC TETIIOBOTO aKKyMYJIATOPa

5. CucteMbl akKyMyJIHPOBAaHNUS TEIUIOBOW YHEPTUU

6. TeroBoe aKKyMyJIMpOBaHHE JJIs COJTHEYHOTO 000TpeBa 1




OXJIAXKJICHUS TTOMEIICHUI

7. IlpuHuun nedcTBUsl 1 KOHCTPYKIIUK TOPU3OHTATIbHBIX
BETPOIHEPTreTUUECKUX YCTAHOBOK.

8. [IpuHnuMI NeHCTBUS U KOHCTPYKIIMU BEPTUKATBHBIX
BETPOIHEPTETUUECKHUX YCTAHOBOK.

9. Ucnonb30BaHuEe BETPOBOI SHEPTUU B CUCTEMAX OTOTICHUSI.

10. MeTop1 OSTyYEHUE SHEPTUU U3 OMOMACCHI.

11. Ilpurnun paboThl U KOHCTPYKIIUU YCTAHOBOK MPSIMOTO
CKUTaHUS.

12. TIpuaIMn paboThl MUPOIN3HOW YCTAaHOBKH.

13. T'a3uduranus Kak METO MOJTYICHHUS Ta3000pa3HOTO
TOTLINBA.

14. Tlomy4yeHns YHEPTUU U3 OMOMACCHI IyTeM OHOJIOTHYECKOTO
npeoOpa3oBaHusL.

15. Tlpuanun paboThl THAPOIHEPTETUUCCKUX YCTAHOBOK.

16. OCHOBBI MOCTPOEHUS CXEM U BBIOOpa 000pyI0BaHUS
TeOTEPMATBHBIX CUCTEM TEILIOCHAOKCHUS

17. OTKpBITBIC CHCTEMBI T€OTEPMATIBHOTO TEIIOCHAOKEHHUS

18. 3aKkpbIThIE CHCTEMBI T€OTEPMAITLHOTO TETIOCHA0KEHUSI

19. Cucrema reoTepMaibHOTO TEMIOCHAOKEHUS C TEIJIOBBIMU
Hacocamu

20. KoMIutekcHasi cHCTeMa Te0TepMalIbHOTO TeIUIOCHA0KEHUS

21. MowHOCTh NPUIMBHBIX TEUEHUH U IPUIMBHOTO NOAbEMA
BOJIBI

22. Vcnonp30BaHUE 3HEPTUN OKEAHCKUX TEUEHUM

IIpuMepHbIe IpaKTHYECKUE 3aJaHNUS:

1. Onpenernenne TEIUIOTEXHUYECKUX MAapaMETPOB MPUHATOIO K
IIPOEKTUPOBAHUIO COJTHEYHOI'0 KOJUIEKTOPA.

2. BeIOpaTh ONTHMAaIIbHbIH BapUaHT TEINIOHACOCHOW YCTaHOBKU
C y4eTOM TpeOyeMOoi TeIIOBOM MOITHOCTH.

IIpumepHbIe 3a1aHUS 111 KOHTPOJIbLHOH padoThbI:

1. Onpenenuthb 3¢ (HeKTHBHOCTH KPYTJIOTOTUIHOTO
WCIOJIb30BaHusl reauoyctaHoBku s uneneid I'BC B koTremxe
o0meil mromaneo 150 M° Ha 4 demoBeka. KIMMAaTHUeCKHX
ycrmoBus ropoma  Marautoropek.  [Inomans  coaHEYHOTO
KoJuekTopa 4 M2 Hopma pacxoma ropsiueii Boasl 50 ji/neHp Ha
YyeJI0BeKa.

2. Onenuth 3PGHEKTUBHOCTh YCTAHOBKU OHOra3oreHeparopa
JUTSl YTHJIM3AIMH HaBO3a

0) Ilopsanox mnpoBegeHMs NPOMEKYTOYHOM AaTTECTAMH, IOKA3aTeJM H KPHTEPHH
OlLlCHUBAHMSA:

ITpomexyTouHas arrecTanys o IucuUIuIMHE «lcrnonb3oBaHUE HETPAAUIIMOHHBIX UCTOYHUKOB
SHEPruu» BKIIOYAET TEOPETUYECKUE BOIMPOCHI, IO3BOJSIOUINE OLEHUTh YPOBEHb YCBOEHUS
oOyyaromuMcsl 3HaHUM, cTeneHb CHOPMHPOBAHHOCTH yMEHUM W BiaaeHuil. IlpoBoaurcs B ¢dopme
3auera.

IToxa3aTeu U KPpUTEPUH OLlECHNBAHUS 3a4eTa:

— Ha OIEHKY <«3a4uTeHo» — OoO0ydJaroluiica JIeMOHCTPUPYET JOCTAaTOYHBIN YpOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHUS OCBOCHBI HE MeHee yeM Ha 50%, Ho
JIOTTYCKalOTCs HEe3HAYUTENbHbIE OINOKH, HETOYHOCTH, 3aTPyIHEHUS MIPU aHAIUTUYECKUX ONEepalusix,
NIEPEHOCE 3HAaHUI U YMEHMI Ha HOBBIE, HECTAHAAPTHBIE CUTYaLIUU.

— Ha OIEHKY «He 3a4TeHo» — oOyyarouuiics aeMoHCTpupyeT 3HaHus He Oonee 40%
TEOPETUYECKOT0  MaTepuana, JIOMYCKaeT CYIIeCTBEHHbIE OMIMOKM, HE MOXET I0Ka3aTh
MHTEJJIEKTyaJIbHbI€ HABbIKU PELIEHUS MPOCTHIX 3a]1a4.



